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Summary

Thermodynamic and transport combustion properties have been calculated for a wide range of conditions for the
reaction of hydrocarbons with air. Three hydrogen-carbon atom ratios (H/C=1.7, 2.0, 2.1) were selected to represent
the range of aircraft fuels. For each of these H/C ratios, combustion properties were calculated for the following
conditions:

Equivalence ratio: 0, 0.25, 0.5, 0.75, 1.0, 1.25

Water-dry air mass ratio: 0, 0.03

Pressure, kPa: 1.01325, 10.1325, 101.325, 1013.25, 5066.25 (or in atm: 0.01, 0.1, 1, 10, 50)

Temperature, K: every 10 degrees from 200 to 900 K; every 50 degrees from 900 to 3000 K

Temperature, °R: every 20 degrees from 360° to 1600° R; every 100 degrees from 1600° to 5400° R

The properties presented are composition, density, molecular weight, enthalpy, entropy, specific heat at constant
pressure, volume derivatives, isentropic exponent, velocity of sound, viscosity, thermal conductivity, and Prandtl
number. Property tables are based on compositions that were calculated by assuming both (1) chemical equilibrium (for
both homogeneous and heterogeneous phases) and (2) constant compositions for all temperatures. Properties in SI
units are presented in this report for the Kelvin temperature schedules, and the corresponding compositions are
presented in part II (TP-1907). Properties in U.S. customary units are presented in part III (TP-1908) for the Rankine
temperature schedules, and corresponding compositions are presented in part IV (TP-1909).

Introduction

This report was written at the request of a committee of the Society of Automotive Engineers, SAE Committee S-15
(ref. 1), whose responsibility is engine performance presentation for digital computers. Upon reviewing the status of
thermodynamic mixture data in use by the aircraft industry, Committee S-15 recommended the preparation of a
standard reference for hydrocarbon-air combustion product compositions and corresponding thermodynamic and
transport mixture properties for use in aircraft engine design and analysis.

At present, each industry member has his own thermodynamic and transport property data, and thus each member
may arrive at different calculated results. There is no overall reference available by which these differences in calculated
results can be evaluated when cross comparisons are required. The need for cross comparisons arises when an engine is
tested by groups such as the engine manufacturer, airframe manufacturer, or various government agencies.

Various tables of mixture properties for hydrocarbons with air currently exist (e.g., refs. 2 to 4). However, these
tables do not cover a sufficient range of conditions. For example, the widely used Keenan, Chao, and Kaye tables
(ref. 4) do not include the effects of dissociation. They also do not include data for rich combustion or wet air or
complete data for more than one hydrogen-carbon ratio fuel. As the trend in engine design (higher pressures, improved
materials) leads to higher temperatures, dissociation must be considered. For cooling or for analyzing fuel-rich local
regions in afterburners, rich combustion properties may also need to be considered. Some aircraft operations involve
water injection or flying through rain, and therefore combustion properties are needed for fuels with wet air.

This report presents combustion product compositions and corresponding thermodynamic and transport mixture
properties for the following wide range of conditions:

Equivalence ratio, ER .....ooiiiiiiiiitiire ittt ittt ittt rse st aeen e eaaaaes 0,0.25,0.5,0.75, 1, 1.25
Hydrogen-carbon atom ratio, H/C .. caiiiiiiiiiiiiiiiir et e e s e es e e e e aasnans 1.7,2.0, 2.1
Water—dry air MASS TAIO, W/@ «.veuuinieieiurnrei e ettt tattet ittt tatasataetsitesessasssraissnesrnrasnsnansansnesessnnns 0,0.03
Pressure, P, KPa (8tm) ..o.eveveieieneeiieeeneeeerneaneeees 1.01325, 10.1325, 101.325, 1013.25, 5066.25 (0.01, 0.1, 1, 10, 50)
Temperature, T, K. ....ooooiiiiiiiiiiiiiiiieiriienes Every 10 deg from 200° to 900°; every 50 deg from 900° to 3000°
Temperature, T, “R...coevviiiiriiiiiienenneneieaaenas Every 20 deg from 360° to 1600°; every 100 deg from 1600° to 5400°

A symbol list is given in appendix A. Properties in SI (metric) units are presented in this report for the Kelvin
temperature schedules, and the corresponding compositions are presented in part II (TP-1907). Properties in U.S.
customary (engineering) units are presented in part III (TP-1908) for the Rankine temperature schedules, and
corresponding compositions are presented in part IV (TP-1909). The properties are density, molecular weight,
enthalpy, entropy, specific heat at constant pressure, volume derivatives, isentropic exponent, velocity of sound,
viscosity, thermal conductivity, and Prandtl number. The assumptions on which the calculations are based are
discussed in the text. Also given are the sources of thermodynamic and transport properties of the individual species,
the assumed composition of air, and physical and chemical constants. Equilibrium compositions and thermodynamic



mixture properties were obtained by the method of reference 5. Transport mixture properties were obtained by the
method of reference 6. The programs of references 5 and 6 were modified somewhat, and several new subroutines were

written to generate the tables in this series of reports.

Calculation of Combustion Products

The usefulness of theoretical thermodynamic and transport properties in predicting results of physical processes
depends to a large extent on how closely the assumptions used in the calculations approximate physical reality. In some
cases significantly different property values may be calculated for different assumptions. In this report property data
are calculated for three different assumptions concerning combustion compositions. These assumptions are (1) constant
composition for all temperatures and pressures, (2) chemical equilibriumn with only homogeneous gas-phase species
present, and (3) chemical equilibrium with heterogeneous-phase species.

Some properties, such as specific heat and other thermodynamic derivatives, depend not only on assumptions
concerning composition but also on assumptions concerning the rate of change of composition with respect to
temperature and pressure. Two assumptions used in this report concerning the rate of change of composition are
discussed in later sections on thermodynamic derivatives.

Equilibrium Compositions

Equilibrium compositions were obtained by the free-energy minimization method described in reference 5. The
method of reference 5 assumes that all gases are ideal and that interactions among phases can be neglected. Initially the
following 55 gaseous species and 3 condensed species were considered in the equilibrium calculations: Ar, C, C(s), CH,
CH,, CH;0, CHj, CH4, CN, CNN, CN,, CO, CO,;, C,;, CyH, CyH,;, CyH4, C;Hg, CaN, CyNy,
Cy0, C3, C30,, C4, C4N,, Cs, H, HCN, HCO, HNCO, HNO, HNO,, HNO;, HO,, H,, H;N,, H,0, H,0(),
H,0(s), H»O0,, N, NCO, NH, NH;, NH;, NO, NO;, NOj, N;, Nz;H; N;O, N;O4 N;Os, N3, O, OH,
02, and 03.

For the lean to stoichiometric conditions in this report, equilibrium calculations show that only the following 15
gaseous species occur with mole fractions greater than 0.000005 for at least some of the temperatures given: Ar, CO,
CO,, H, HO,, H,, HyO, N, NO, NO,, N5, N,O, O, OH, and O;. For the rich equivalence ratio ER of 1.25, two
additional gaseous species with mole fractions greater than 0.000005 also are present: CH4 and NHj3. These 17 gaseous
species were used to generate the tables based on equilibrium compositions with only gaseous species present.

For two conditions in this report, equilibrium calculations show the system to be heterogeneous. One condition is low
temperatures (200 to 440 K) where condensation of gaseous water may occur, producing either ice or liquid water
(H,O(s) or H>O(l)). A second condition is the rich equivalence ratio ER of 1.25, where graphite (C(s)) may also be
present at lower temperatures. Some mixture properties (such as isentropic exponent, velocity of sound, viscosity, and
thermal conductivity) are difficult to define unambiguously for heterogeneous-phase mixtures. It was therefore decided
to prepare separate tables for those conditions where heterogeneous-phase compositions are involved. Table V
summarizes the various types and numbers of property tables in this report, which are based on various assumptions
concerning compositions. More details on the contents of these tables are given in the section Discussion of Combustion

Properties (Tables A to E).

Constant Compositions

For equivalence ratios ER less than or equal to 1 (lean to stoichiometric) the following reaction for a
pseudohydrocarbon CH y with air (where Y is the H/C atom ratio) can be written by assuming that the combustion
products are CO3, HyO, Nj, O3, and Ar:

CH y+ a(O, +3.727587 Ny + 0.0447068 Ar + 0.0015228 CO,+ BH0)
—> (1+0.0015228 a)CO4 + [(Y/2) + aBJH20 + 3.727587 aN3 + [a — 1 — (Y/4)] O3 + 0.0447068 Ar (1)
The parenthetical quantity on the left side of equation (1) is the composition of dry air (as given in the section Air
Composition) plus water. The value of 8 can be determined from the assigned water-dry air mass ratio w/a. In this
report w/a has two values, O for dry air and 0.03 for wet air. The corresponding values of 8 in equation (1) are 0 and

0.2302622. The relationship between «, Y, and the equivalence ratio ER is a=(4 + Y)/4 ER. Thus, for example, for
Y=2and ER =1, a equals 1.5. These values in the reaction equation (1) give the following reaction products for 8=0:

2



BT

1.002284 CO,+ H,0 +5.591381 N +0.067060 Ar

For 3=0.2302622, H,0 has a coefficient of 1.345339. These products reduce to the following mole fractions:

Product w/a =0 w/a = 0.03

Composition, mole fraction

co, 0.13083 0.12519
Hy0 .13054 .16805
Ny .72988 .69839
Ar .00875 .00838

These compositions for w/a=0 appear in table 10A; those for w/a=0.03 appear in table 26A.

Equations for Calculating Mixture Properties

The equations used to obtain the thermodynamic and transport mixture properties presented in this report are given
in this section. Some mixture properties, such as density, enthalpy, molecular weight, and viscosity, depend on
composition only. Entropy depends on composition and pressure. The assumptions concerning the calculation of
composition have been discussed in a previous section. Other properties, such as thermodynamic derivatives and
thermal conductivity, depend not only on composition but also on assumptions concerning the change of composition
during some process in which temperature, pressure, or some other thermodynamic state functions may be changing.

The two assumptions used in this report to calculate change of composition with respect to temperature or pressure
are (1) instantaneous change of compositions to the new equilibrium condition, referred to in this report as ‘‘reacting
compositions’’ and (2) zero change of compositions, referred to in this report as ‘‘frozen compositions.’’ As was stated
previously, certain parameters are difficult to define unambiguously for heterogeneous-phase mixtures. For this reason,
some parameters of heterogeneous systems (tables C and E) are based on heterogeneous compositions, and others are
based on compositions that have been normalized to the gas phase only. The parameters calculated for heterogeneous-
and gas-phase compositions are as follows:

Properties based on Properties based on
heterogeneous compositions | compositions normalized
to gas phase only

Density Dengity

Enthalpy Molecular weight
Entropy Viscosity
Molecular weight Volume derivatives
Specific heat Specific heat

Isentropic exponent
Velocity of sound
Thermal conductivity
Prandt1 number

Note that density, molecular weight, and specific heat are given for both the heterogeneous mixture and the mixture
normalized to the gas phase only. The gas-phase values for density and molecular weight are the appropriate ones for
the equation of state for gases given in the next section.



Equation of State for Gases

In this report it is assumed that all gases are ideal and that interactions among phases can be neglected. The equation
of state for a gaseous mixture is then

P Vg = NgR T (2a)
or
Pyg=n,RT (2b)
where
v g = _Kg_
W,

and
nN,= —dg_

g Wg

and where P is the pressure (N/m2), ¥V is the volume of the gas (m3), N, is the moles of the gas (kg mol), R is the gas
constant, T is the temperature (K), v, is the specific volume of the gas (m3/kg), n, is the moles of the gas per unit mass
(kg mol/kg), and W, is the mass of the gas (kg).

Equation (2) applies only to gas-phase species even for those conditions where condensed species also exist. Note
therefore that equation (2) is not identical with the equation of state of reference 5 when condensed species are present.
In reference 5 the volume of the condensed species is taken to be zero, and the weight (but not the number of moles) of
the condensed species is included in calculating the density and molecular weight of the mixture. The effect that these
differences in definition make on the calculated values of density and molecular weight is discussed in the section

Table C Properties.

Physical Properties

For heterogeneous mixtures two sets of values are given in tables C and E for both density and molecular weight. One
set of values is for the gas phase only; the other set of values is for the entire mixture.

Molecular weight. — Two alternative definitions will be given for the molecular weight of the gas phase only M. One
definition is in terms of the mole fraction of the combustion species x;, which can be defined as

n j 3

Xj= _NES 3
n:

A
where the n; is the number of moles of species j per unit mass of the mixture (and denotes the composition variables of

ref. 5) and NS is an index indicating the total number of species present including both gas- and condensed-phase
species. Molecular weight M, is defined as

\

NG
L xM;
M= (4a)
NEG
x.
=

where M; is the molecular weight of species j and NG is an index indicating the number of gases present. For
heterogeneous mixtures the denominator of equation (4a) is less than 1. Alternatively M, can be defined as the
reciprocal of n, appearing in equation (2b).
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M= (4b)

For heterogeneous mixtures the molecular weight of the mixture M is defined as

NS
M= j};l x;Mj &)
where
NS
Y xi=1 (6)
Jj=1

Density. — The density of the gas phase p, (kg/m3) can be detined as the reciprocal of vg appearing in equation (2b).

1
pg = v—g (7)

An expression for the density of heterogeneous-phase mixtures p (kg/m3), given in equation (11), can be derived as
follows. By definition, density is weight per unit volume.

w__w _ 1 ®
Py = Vet Ve  UgWg+Uow,
where
V., W, W,

and where v, is the specific volume of the condensed phase (m3/kg), Wis the mass of the heterogeneous mixture (kg), V'
is the volume of the heterogeneous mixture (m3), W, is the mass of the condensed phase (kg), ¥, is the volume of the
condensed phase (m3), W, is the mass of the gas phase (kg), ¥} is the volume of the gas phase (m3), w, is the mass
fraction of the condensed phase, and w, is the mass fraction of the gas phase. To obtain the denominator of the last
expression in equation (8), v, is obtained from equation (2b). The other terms can be expressed as follows:

NG

x. .

A My NS
W= ———= Xj ©)
£ Ns M =

X xM;

Jj=1

NC
NC NC
1 1 x% j

VWe= viwi= —— vieiMi= — 10
ccj;l.l./ MjglfoM Py (10)

Jj=1

where p; is the density of species j (kg/m3) and NC is an index indicating the number of condensed species present.
When the expressions in equations (9) and (10) are substituted into equation (8), it becomes




M
1)

p:
NG NC
RT x% j
P Xj+ E oj
Jj=1 s 7

When only gases are present (NC =0), equation (11) reduces to the same form as equation (2b).

Thermodynamic Properties

Equations are given in this section for only two properties: enthalpy and entropy. Equations for other properties such
as specific heat are given in the sections on thermodynamic derivatives.
Enthalpy. — The expression for enthalpy is

NS
NS jgl xf(Hg")j
=Y nfEp =~ a2)
Jj=1 M

where 4 is the enthalpy of the mixture (J/g) and (H%) ) is the standard-state enthalpy for species j (J/kg mol).
Entropy. —The expression for entropy is

NS
NS };1 XS
§= Z anj= _— (13)
/=1 M
where
(‘
Xj
(Sg«)j—Rln —RIn Py Jj=1 » NG
NG
et X
Sj= { /=1 (13a)
(Sg-)j j=NG+1,...,NS
-

and where s is the entropy of the mixture (J/kg K), (S‘;.)j is the standard-state entropy of species j (J/kg mol K), and
Py is the pressure in atmospheres.

Thermodynamic Derivatives for Reacting Compositions

All thermodynamic first derivatives can be expressed in terms of any three independent first derivatives. The
Bridgman tables, as tabulated for example in reference 7, express first derivatives in terms of (d¥/387)p, (3V/3P)r, and
(8h/0)p=cp.

In the section Calculation of Combustion Products it was pointed out that various assumptions can be used in
calculating reaction compositions. In the calculation of thermodynamic derivatives, such as specific heat, additional
assumptions can be used to specify the rate of change of composition with respect to temperature and pressure. In this
report, as a result of various assumptions concerning compositions and rate of change of composition, several values of
specific heat and other derivatives can be found in the tables for the same conditions of temperature, pressure, and

equivalence ratio.
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Specific heat at constant pressure. —The following expression is obtained from the equation (12) definition of
enthalpy in terms of n;:

oh N§ = an;
om (38),- 5 wten,- B o (),

where Cp is the specific heat at constant pressure (J/kg K) and (Co) is the heat capacity of species j (J/kg mol K). The
composition derivatives are obtained by the method of reference 5.

If one assumes that a change in temperature produces a change in composition (reactlng compositions), both terms
on the right side of equation (14) contribute to specific heat. However, if one assumes that compositions remain fixed
with changes in temperature (frozen compositions), only the first term contributes.

In addition to the two possible values of specific heat that may be obtained by means of equation (14), two additional
values are given in this report for heterogeneous mixtures. As will be discussed in the section Gas-Phase Transport
Properties, the transport mixture properties of viscosity and thermal conductivity are calculated in this report for the
gas phase only. Therefore before calculating transport mixture properties, equilibrium compositions for heterogeneous
mixtures are first normalized to gas-phase compositions only. To have a specific heat consistent with the other transport
properties, additional values of specific heat are calculated for compositions normalized to gas-phase compositions
only. In this case specific heat becomes

plg= 2 nJ(C") Z(H'%)( ) s

Note that equation (15) differs from equation (14) in that the summation index in equation (15) is for gases only and the
n; are relative to the mass of gases only.

Volume derivatives. — These derivatives are calculated for gas-phase compositions only. When heterogeneous-phase
compositions are present, mole fractions are first normalized to gases only before the volume derivatives are calculated.
From equation (2b)

dlnv dlnn

- 8 = el 4

(aln T)p 1+(aln T)p (16)
dlnv dlnn

— g = — it 4

(amp)T 1+(alnP r an

The derivatives of n, in equations (16) and (17) are obtained by the matrix methods described in reference 5.

Isentropic exponent and velocity of sound. — In this report only the velocity of sound of a gas is calculated even when
the system is heterogeneous. Therefore the isentropic exponent vy, which is related to the velocity of sound a, is
calculated for the gas phase only. For heterogeneous mixtures, compositions are first normalized to gases only before v
is calculated. The isentropic exponent is defined to be

dln P dln P
(aln pg) (aln vg) (8
This expression for v, is related to the velocity of sound a as follows:

az=(ap PdlnP\ _ Py (19)

dog)s pg \dInpg)s  pg




By using the equation of state given in equation (2b), the familiar expression for velocity of sound can be obtained.

[+RT
a=[7 M RT = % (20)

Specific heat ratio. — The isentropic exponent v, is often confused with the specific heat ratio, which is defined to be

=%
=4 (2D

In this report v is assumed to apply to gases only.
The two ‘‘gammas’’ defined in equations (18) and (21) can be related as follows: From the Bridgman tables of

reference 7

(___"’ In P ) _ g 22)
dIn vy /s ) dln v, +I:zig 3 1n v, \2
Pe\ogmP/)r T \olnT/p

This can be written as

( d1n P) _ Pl @3)
dlnv, /s ) d1n Vg

“e\dmP/r
where

1_928 ('ilnvg 2
dlnT

ou T P
=(2) =(p, + 24
(Cv)g (aT>V (p)g olnv (24)
dlnP)r
(c,). is the specific heat at constant volume, and u, is internal energy.
Substituting equation (21) into equation (23) and using the definition of equation (18) give
—r (25)

Vs=
d1In Vg
dlnP/r

The two ‘‘gammas’’ are equal if and only if (0 In vg/d In P)r= — 1. Note that v;, defined by equation (18), is required
in equation (20) and not the specific heat ratio, defined by equation (21).



Thermodynamic Derivatives for Frozen Compositions

When composition is frozen during some process in which temperature or pressure is changing, the values of
(8n;/3T)p in equations (14) and (15) and (3 In ny/3 In T)pand (3 In ng/d In P)rin equations (16) and (17) are all equal
to zero. In this situation the following expressions are obtained:

Specific heat at constant pressure. — From equations (14) and (15)

NS
NS ,;1 xj(Cg) j
o= 3 n{CQ)= " (26b)
Jj=1 M
NG
RIS jgl xJ(Cf,)j
(€)= ,-);1 n(Cp)= ——— (26b)
M, ) Xj

YVolume derivatives. — From equations (16) and (17)

dlnv

Rl 4 =

(552),~! @
dlnv

-8 = —

(5ig),=1 @)

Isentropic exponent and specific heat ratio. — Substituting equation (28) into equation (25) gives

Ys=7 (29)
Thus, when composition is frozen, the isentropic exponent and the ratio of specific heats are equal.

Gas-Phase Transport Properties

The equations describing the calculation of gas-phase transport properties of mixtures are given on pages 23 to 30 of
reference 6. Because of the large amount of detail and special terminology used in reference 6 to present these
equations, they will not be reproduced here. Only a very simple form of these equations will be given. Note that the
method of reference 6 is restricted to the gas phase, and no allowances are made for the effect of condensed species in
heterogeneous systems. Only the gaseous species are used in the transport property calculations.

Viscosity. — Viscosity can be written as

NG
,Z:l Xjmj
_ = (30)
"= NG
x.
=

where 7 is the mixture viscosity and 75, are variables whose values are obtained by the solution of a set of simultaneous
algebraic equations described in reference 6 (pp. 23 and 24). The 7; in equation (30) are not the viscosities of the pure
species.

Thermal conductivity. — Thermal conductivity consists of several terms that can be written as

A= )‘trans + )‘int + >‘reaction = )\frozen + )\reaction (31



where A is the mixture thermal conductivity and where the subscripts refer to the translational, internal, reaction, and
frozen contributions to thermal conductivity. The equations for obtaining these contributions are given in reference 6
(pp. 24 to 30). Values for A¢ozen are given in tables B and D under the heading FROZEN COMPOSITIONS; values for

A are given under the heading REACTING COMPOSITIONS.
Prandt! number. — Prandt]l number is defined as

pr=2" (32)

A

In tables B and D the values of Prandtl number under the headings REACTING COMPOSITIONS and FROZEN
COMPOSITIONS are obtained by means of equation (32) with the appropriate values for ¢, and A together with the

value given for .

Equivalence Ratio and Chemical Equivalence Ratio

A common definition of equivalence ratio ER in engineering practice is

)

(f/ @stoich

Another equivalence ratio that is directly related to the combining ability of atoms with positive and negative valences
(and is therefore referred to in this report as the chemical equivalence ratio) can also be defined (ref. 5, p. 59). For the
chemical systems considered in this report this chemical equivalence ratio specializes to

4C+H
-20

ER= (33

(34)

r=

where r is the chemical equivalence ratio. In equation (34) C, H, and O refer to the relative number of all carbon,
hydrogen, and oxygen atoms in the fuel and oxidizer combined. Carbon, hydrogen, and oxygen have been assigned
valences of +4, + 1, and — 2, respectively. The computer program of reference 5 gives the option of specifying either
ERor r.

For many combinations of fuel and oxidizer ER and r are identical numerically. This occurs when all the positive
valence atoms are in the fuel and all the negative valence atoms are in the oxidizer. Consider, for example, the following
two reactions of CH, with O, for which stoichiometry requires 3/2 O, for CHj:

Reactants r, ER,
eq. (34) eq. (33)
wt CH wt CH
4 +21_ 2 2
CHy +3/2°0, |-2x3 = \wt32 0 Wt 3/2 0 !
2 2 .
) ) _/stoich
cn + 2 0, || 42| 2|(552) /ot L2 .3
2 2 -2 x4 wt 2 02 wt 3/2 0 2 4
stoich

Thus it can be seen that r and ER are identical for this example for both stoichiometric and nonstoichiometric
conditions. However, in cases where the fuel has some negative valence atoms, such as in CH3;OH, or where the
oxidizer has some positive valence atoms, such as in H,O», the two definitions of equivalence ratio are identical only for
stoichiometric conditions. Inasmuch as the air we have selected (see the section Air Composition) contains some CO,
and wet air also contains some H,O, the values of the two equivalence ratios are not identical except at stoichiometric
conditions. The correspondence of ER and r for the values presented in this report are as follows for fuels with H/C=2

with dry and wet air.

10
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ER r

Dry air | Wet air

0 0.0015 10.1045
251 .251 .3284
5 .5008 5522
75| .7504 .7761

1.0 | 1.0 1.0

1.25] 1.2496 | 1.2239

Since there is only a small amount of CO, in air, the two sets of values are very close for dry air. However, ER and r
differ considerably for wet air because of the H,0.

Sources of Properties

Sources of data are given in this section for physical constants, atomic weights, air composition, thermodynamic
data, transport data, and density data of condensed species. Some comparisons and evaluations are made as to the
effect of other available data on computed results.

Physical Constants

Table I presents a summary of several physical constants recommended in references 8 to 11 during the period 1955 to
1973. These constants are used in statistical mechanics calculations of thermodynamic data. As can be seen from an
examination of table I, these constants have changed very little since 1955, and the different values shown would have
only a very small effect on calculated thermodynamic properties. The most recent value for the universal gas constant,
recommended in reference 11, was used in this report.

Atomic Weights

The latest values of atomic weights available for use in this report are the 1977 international atomic weights
(ref. 12). For the five elements in this report, these values are

Element | 1977 International
atomic weight

C 12.011

H 1.0079
0 15.9994
R 14.0067

r 39.948

Table II gives the international atomic weights of these elements for 1940 together with the changes made since then
(refs. 13 to 16). As can be seen in table II, even with the change in base in 1961 from O16 to C12, the changes in atomic
weights for the five elements shown have been relatively minor in the last 40 years.

Air Composition

Dry air. — The dry air composition used in this report is a simplified version of the U.S. Standard Atmosphere, 1976,
presented in tables 3 and 15 of reference 17. Below altitudes of about 50 km, the 1976 model for air is the same as the
1962 model (ref. 18) except for trace constituents.

Two values are given in reference 17 for the concentration of CO,. The percentage by volume of CO5 is given as
0.0314 in table 3 of reference 17 and as 0.0322 in table 15. The volume composition of the 1976 air model given as
table III in this report can be summarized as follows for both values of COj;:

11



Constituent gases . Vo]ume;
vol %
Three most abundant (N2, 02, Ar) 99.9656 99.9656
€0y .0314 0322
Four remaining monatomics (Ne, He, Kr, Xe) .0024647 .0024647
Ten remaining species .000250655 .000250655
B ~_ Total 99.999715355 | 100.000515355

For this report air is considered to consist of the four most abundant constituents Nj, O,, Ar, and COs. It seems
reasonable to include with argon the concentrations of the other four inert monatomic species. This would give 99.9681
as the volume percentage of N5, O,, and Ar. The remaining volume percentage, 0.0319, is taken to be CO,. This is
approximately the average of the two values given in reference 17.

The composition of air selected for this report is given in the following table and is compared with that selected in

reference 4:

Constituent | This report |Reference 4

Composition, mole fraction

N, 0.78084 0.7803
0 .209476 .2099
Ar .009365 .0098
co, 000319 | ----e-

Wet air. — As was stated in the Introduction, some aircraft operations involve water injection or flying through rain.
Therefore combustion properties are included in this report for fuels with wet air as well as with dry air. For each type
of air, over 600 pages of combustion properties and compositions are generated. Therefore only one representative wet
air composition was selected. Water injection generally involves a weight of water equal to about 1 to 5 percent of the
dry air weight. A value of 3 percent water by weight (w/a =0.03) was therefore selected as a representative value for wet
air.

The mole fractions of the constituents of this wet air are

Constituent| Composition,
mole fraction

N, 0.744910
0, .199837
Ar .008934
co, .000304
Hy0 .046015

The water in the selected wet air can also be considered to be water vapor in humid air under some conditions. For
example, at 1-atm pressure, the amount of water in the selected wet air corresponds to 100 percent humidity at 304.8 K
(31.7° C). At temperatures less than 304.8 K the maximum amount of water vapor that air can hold is less than 3
perc;je.n.t by weight. Care should be taken therefore to use the wet-air combustion properties only for appropriate
conditions.

12
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Thermodynamic Properties of Pure Species

As indicated in a previous section, 55 gaseous species and 3 condensed species were initially considered in the
calculations for chemical equilibrium compositions. Thermodynamic properties were taken from reference 19 for all
species except ice (H50(s)). Inasmuch as data for ice are not available in reference 19, a new table of thermodynamic
properties for ice was generated for this report. The details of the sources and processing of the ice properties are given
in appendix B.

Of the 55 gaseous species initially considered, only 17 appeared with a mole fraction greater than 5 ppm for any of the
conditions in this report, and these are therefore the only gaseous species appearing in parts II and IV. For these 17
gaseous species and the three condensed species, the dates when thermodynamic data sheets for each were last issued in
reference 19 are as follows:.

Species | Date last issued by
JANAF (ref. 19)

Ar 3/77

C(s) 3/78

CHy 3/61

co 9/65

co, 9/65

H 3/77

HO, 9/78

Hy 3/77

Hy0(s) Appendix B

H,0(1) 3/79

H20 3/79

N 3/77

NH3 6/77

NO 6/63

NO, 6/64

No 3/77

N,0 12/64

0 3/77

0, 3/77

OH 6/77

Accuracy of properties. — There are currently several ongoing projects in the generation of tables of thermodynamic
properties that appear in references such as references 19 (JANAF), 20 (Russian tables), and 21 (TRC). In addition,
reference 22 (CODATA) contains recommended values for heats of formation, enthalpy, and entropy at 298.15 K (537° R).
In general, for most of the 20 species considered in the final calculations of equilibrium compositions, the agreement
among the properties generated or selected by these organizations is quite good. Differences in data for ideal gases may
be due to some or all of the following reasons: different form of the partition function, different spectroscopic data,
inclusion of excited-state data, inclusion of isotopic effects, different fundamental physical constants and atomic
weights, and different heats of formation.

Only seven of the 20 species appear with mole fractions greater than 0.1 for any of the conditions in this report. They
are

13



Species | Maximum mole fraction for any
condition in this report

Ny 0.781

0 .209

Ho0(1) .139

Ho0 .131

€0, .131

co . 106 ]

For the five gaseous species, the following table compares the JANAF data used in this report (ref. 19) with the data
of reference 20 and gives the effect of differences in data on the mixture enthalpy:

14

Temperature, H0 - Ho s AHO, Maximum Mixture |Maximum effect on
T 298.15 T .
T 3/q mol 3/q mol mole molecular | mixture enthalpy
9 ] g fraction | weight (col. 5) (col. 6)/
K °R (col. 3 -
Refer- | Refer- col. 7)
ence 19 | ence 20 col. 4)
] J/g Btu/1b
, g0 N
1000 { 1800 25 999 | 26 063 -64 0.13054 28.906 -0.289 | -0.124
2000 } 3600 72 789 | 73 062 -273 . 12894 28.830 -1.221 -.525
3000 | 5400 |[126 549 | 127 789 -1240 07463 | 26.517 ~=3.490 | -1.500
€02 R
1000 | 1800 33 405 | 33 404 ] 0.13083 28.906 0.005 0.002
2000 | 3600 91 450 | 91 460 -10 . 12662 28.830 -.044 -.019
3000 | 5400 | 152 862 | 152 855 7 | -08126 | 26.517 L0 .005
- CO — e ——— - . .
1000 | 1800 21 686 | 21 687 -1 0.04010 27.565 -0.001 | -0.001
2000 | 3600 56 739} 56 736 3 .06865 27.559 .007 .003
3000 | 5400 93 542 _93 528 14 .1058]~_J 25.906 | .057 .025
N2
1000 } 1800 21 464 | 21 462 2 0.78082 28.965 0.054 0.023
2000 | 3600 56 137 | 56 136 1 .77678 28.961 027 012
3000 | 5400 92 713 | 92 712 1 74203 28.309 _.026 011
1000 | 1800 22 702 | 22 706 -4 0.20946 28.965 -0.029 | -0.012
2000 | 3600 59 091 | 59 202 =111 .20529 28.961 -.787 -.338
3000 | 5400 | 98 014 { 98 117 -103 .16109 | 28.309 ~ -.586 -.252 |

"nm T"*



An examination of this table shows that the maximum effect on enthalpy of the equilibrium mixture is 3.5 J/g (1.5
Btu/Ib) and is due to gaseous water at 3000 K (5400° R). The effect of differences in data for other species is generally
considerably less than this. Although it is possible that future theoretically calculated thermodynamic data for the
species in this report will differ by more than shown in the previous table, it is not expected that they will affect the
overall results by more than a few units in either joules per gram or Btu per pound.

In the next table the heat of formation data of references 19 and 22 are compared. Only those species in this report
that are found in both references 19 and 22 are listed.

Species Reference 19 Reference 22

Heat of formation at 298.15 K

cal/g mol | kd/g mol kJd/g mol

co -26 417 | -110.53 -110.63
€0, -94 504 | -393.52 -393.51
H 52 103 217.999 217.997

Ho0(g) | -57 795 |-241.814 | -241.814
H,0(1) | -68 315 |-285.830 | -285.830

N 112 975 472.69 472.68
NH3 -10 970 -45.90 -45.94
0 59 554 249.17 249.17

There is excellent agreement between these two sets of data. No revised values in heats of formation for the species in
this report are expected that will affect the results of the calculations in this report more than trivially.

Enthalpy base. — To accommodate the format required in reference S, heats of formation (and, when applicable,
heats of transition) were combined with sensible heats to give assigned enthalpies HY% for each species. By definition

HY=H3gq 15+ (H7~ H3og.15) (35)
In reference 5 it was arbitrarily assumed that H3gg ;5= (AHJ‘})Z%. 15+ Equation (35) then becomes
H’}= (AH?)298.15+(H%*H398.15) (36)

Both terms on the right side of equation (36) appear in references such as reference 19. In general, H%#(AH})T for
T#298.15 K. For reference species, (AHY),qq s =FH%g 15=0. For the chemical system considered in this report the
reference species are Ar, C(s), Hy, N3, and O;.

Heats of combustion and formation. —Heats of combustion and/or formation for numerous hydrocarbons are
available in the literature. To use the program of reference 5, however, input data must be in the form of heat of
formation or assigned enthalpy rather than in the form of heat of combustion. Assume a lower heating value for the
heat of combustion in Btu per pound (Ah¢) is known for an empirical fuel CHy according to the reaction

CHy+ (1+ §)OZ=C02+ §H20+Ahc

The value of Ak can be converted to a heat of formation (assigned enthalpy) in units of joules by means of the
equation

Y
htuer=hcH,= (M'Ifo)co2 +3 (AH}")HZO +2.32600 (Mrye1(Ahe)

= -393 522+ %’ (—241 814)+2.32600(12.011 + 1.0079 Y)(Aho) 37)
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If a heat of combustion for some fuel is not known, it can be estimated by means of correlations with various
parameters such as analine point, API gravity, product of aniline point and API gravity, and percentage of hydrogen
for kerosene fuels or aviation fuels (refs. 23 and 24). The following simple equation relating the lower heat of
combustion in Btu per pound to the weight percentage of hydrogen was derived by drawing a straight line through the
somewhat scattered data in figure 4 of reference 23 in the range of about 12.5 to 15.5 wt% of hydrogen.

Ahp=15 355 +235(wt% Hy) 38

An equation equivalent to equation (38) can be derived to give estimated heats of formation in joules for the
empirical fuel CHy in terms of the H/C atom ratio Y.

AH%=35 503.8 —29 864.6 Y+ 13.0 Y2 (39

Estimates for the heat of formation of fuels from equation (39) were used in the program of reference 5 to obtain the
combustion temperatures plotted in figure 1. Equation (39) is also used in appendix D.

2800 .
,/ No dissociation
Pressure
2600 — kPa atm
5066. 25 50
1013, 25 10
101, 325 1
20— 10135 .1
1. 01325 .01
> 2200 —
3
2 2000~
=2
1800 [—
1600 |—
, | | | 1. _]
14000 .2 .4 .6 .8 1.0 1.2 1.4

Equivalence ratio, ER

Figure 1. - Combustion temperature as a function of equivalence ratio.
Fuel, CHy; air, dry B00K); assumed heat of combustion, Ahe =
43 174 J/kg (18 372 Btu/lb),

Comparison with real gas properties. — Real-gas properties are available in a number of references such as reference
25. The percentage difference between the reference 25 real- and ideal-gas thermodynamic properties for air is shown in
the following table:
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As this table shows, the largest differences occur for the conditions of low temperature and high pressure. For most
aircraft inlet or combustion applications, however, these two conditions do not occur simultaneously. For example,
consider an aircraft at various altitudes isentropically compressing ambient air to various pressures. The resulting

Property Temperature, Pressure, P, kPa (atm)
K’ 10.1325 (0.1) |101.325 (1) | 4053 (40)
Difference between real and ideal
thermodynamic properties of air,
percent
Specific heat at 250 0.02 0.23 10.46
constant pressure 500 .01 .05 1.83
1000 .10 .10 .45
Enthalpy 250 -0.01 -0.13 -5.16
500 .00 -.01 -.39
1000 .01 .01 .23
Entropy 250 -0.03 -0.23 -0.62
500 .00 .00 -.11
1000 .00 .00 -.03

temperatures for real and ideal air are shown in the following table:

The initial conditions for this table were obtained from reference 17 for a standard day; the data used to calculate the
final conditions were obtained from reference 25. Altitudes were selected to give pressures for which data are tabulated
in reference 25. The results of this table show that the difference in the final temperature at the two higher altitudes is

Initial condition

Altitude Pressure, Temper a-

P ture,

m ft T,

kPa atm K

0 0 101.325 1 298.15
7115.82 | 23 300 | 40.53 400 267.04
16186.2 |53 000 10.1325 .100| 241.65

Final condition after compression

Compres-
sion
ratio

10
40

10
17.5
25

10
40

Temperature, T, K

Real Ideal Differ-
ence

570.95 | 570.63 | 0.32
828,42 | 826.93 | 1.49

513.03 | 512.87 | 0.16
598.86 | 598.45 41
659.64 1659.24 .40

Pressure,
P

kPa atm
1013.25 10
4053. 40
405.3 4
709.275] 7
1013.25 10
101.325 1
405.3 4

465.38 | 465.15 | 0.23
681.35 | 680.94 .41

less than or equal to 0.4 K but that for surface conditions the difference is less than or equal to 1.5 K.

Transport Properties of Pure Species

Sources of properties. — The following table gives the references used to obtain viscosity and thermal conductivity

properties for the pure gaseous species considered in this report.




Species | Reference for | Reference for
viscosity thermal

conductivity
Ar 37 37
CHy 6 6
co 6 6
€0, 38 ag
H 6 6
Ho 38 6
HoO 39 2
N 6 6
NH3 6 bag
NO 6 6
NO» 6 6
No 28 28
N, 0 6 6
0 6 6
0y 28 28
OH 6 6

3Thermal conductivities above 700 K
(1260° R) were increased from 1 to
5 percent on the basis of a re-
evaluation of the experimental data.
bFrom a curve through experimental
data plotted in ref. 40.

As this table shows, most of the data are from reference 6. Unfortunately, the data in reference 6 are in the form of
collision integrals and rotational collision numbers rather than explicitly in the form of viscosity and thermal
conductivity. Therefore tables are presented in appendix C for the transport properties of 16 gaseous species considered
in this report plus monatomic carbon. Data for HO, are not available.

The properties presented in appendix C are for every 100 degrees from 200 to 5000 K. Viscosity is given in units of
micropoise (1 poise =1 g/cm s); thermal conductivity is given in units of microwatts per centimeter per unit Kelvin.

Accuracy of properties. — Experimental transport data are usually available for a considerably shorter temperature
range than the 200 to 5000 K (360° to 9000° R) range given in the appendix C tables. Properties were extrapolated to the
higher temperatures and may be considerably in error.

The transport property values selected for this report are in excellent agreement with the values selected in references
26 and 27 except for a few species. For example, for N,, there is excellent agreement at some temperatures but as much
as 11 percent difference at other temperatures. Property values for N, from several sources are compared in the

following table:

Temperature, Viscosity, uP Thermal conductivity,
T, e = uW/cm K
K This report Refer- | Refer- =
(from ref. 28) ] ence 38| ence 26 | This report Refer-
(from ref. 28) | ence 27
300 179 179 179 259 260
500 260 260 259 383 386
1000 414 417 401 678 631
1500 540 541 512 933 842
2000 650 650 601 1164 1146
2500 .- --- --- 1372 1406
3000 --- - - 1567 1640
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Lack of agreement at high temperatures is more to be expected than agreement. For example, according to reference 28,
“Most of the data for the thermal conductivity coefficient for both nitrogen and oxygen seem unreliable outside the
range of about 150 to 600 K.”’

Densities of Condensed Species

Densities of the condensed species C(s), H,O(s), and H;O(l) are required to obtain the density of the mixture
(eq. (11)). No source was found for the density of graphite as a function of temperature from 200 to 800 K (360° to
1440° R), which is the range in which graphite appears in these calculations. Densities for graphite were therefore
calculated from a formula involving lattice constants given in reference 29. The formula gave the following results:

Temperature, Density,
T

[}

3
g/cm
K °R

200 360 2.2734
298.15 | 537 2.2670
600 1080 2.2478
1000 1800 2.2228

The value at 298.15 K agrees exactly with the value given in reference 21. The calculated densities were used to derive the
following equation, which was used in this report

Pearbon = 2.2858 — 0.0000633 T (40)

where T is in Kelvin.

The density of ice is given in reference 30 at one temperature only (ordinary atmospheric temperature). This value,
PH,0(¢s)=0.917 g/cm3, was used in this report for the temperature range of 200 to 273.15 K (360° to 492° R). The
density of liquid water from 273.15 to 423.15 K (492° to 762° R) was taken from reference 21. These values were least
squared to obtain the following equation, which is used in this report:

PH,0() = 0.75257 +0.0018844 T—0.000003575 T2 41)

where T is in Kelvin.

Discussion of Combustion Properties (Tables A to E)

Numbering System

The numbers for the combustion property tables consist of a numerical part and an alphabetical part, for example,
table 10.3B. The five letters A through E are used to designate five types of tables that differ according to the
assumptions made concerning composition. The conditions covered by these tables are summarized as follows:

Table | Type of composition | Equivalence Temperature range
ratio,
ER K °R
A | constant <1.0 200 to 3000 | 360 to 5400
B Equilibrium <1.0 900 to 3000 | 1600 to 5400
(gas phase only) -
C Equilibrium <1.0 200 to 440 360 to 760
(multiphase) -
D Equilibrium 1.25 200 to 3000 | 360 to 5400
(gas phase only)
E Equilibrium 1.25 200 to 800 360 to 1400
(multiphase)
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The numerical part of the table numbers may consist of a whole number (tables A and C) or a whole number plus one
decimal place (tables B, D, and E). The whole number part for all tables depends on the type of air (dry or wet), the
H/C ratio, and the equivalence ratio. These numbers are summarized as follows:

Hydrogen- Dry air | Wet air
carbon . -
ratio, Equivalence ratio, ER
H/C

0 |0.25|0.5|0.75]1.JTF.25| 0 |o.2§]0.5]0.75|1.o|1.25
Whole number part of table numbers (tables A to E)

Air only 1 B R NI BTN S D V4 S R R R
1.7 -—1 21 3 415 6 |---| 18 |19 | 20 |21 22
2.0 -—-- 7 8 g 110 1T | ---| 23 |24 25 26 27
2.1 -— 12 13 14 |15 16 |---| 28 {29 30 |31 32

In tables B, D, and E the decimal place is used to designate pressure as follows:

Pressure Decimal part of
table numbers
kPa atm | (tables B, D, and E)
1.01325) 0.01 0.1
10.1325 .1 .2
101.325 1 .3
1013.25 10 4
5066.25 50 .5

A detailed summary of all table numbers is given in table V. As an example, all table numbers for the conditions of
dry air, H/C=2.0, and ER =1 start with 10. Thus for these conditions and assumed constant compositions the table
number is 10A. The low-temperature equilibrium table number is 10C. The high-temperature equilibrium tables for
these conditions are divided into five tables (10.1B, 10.2B, 10.3B, 10.4B, and 10.5B) according to whether the pressure
is 1.01325, 10.1325, 101.325, 1013.25, or 5066.35 kPa (0.01, 0.1, 1, 10, or 50 atm).

Temperature Range

To determine a reasonable upper temperature limit for the tables, a number of combustion temperature calculations
were run with the program of reference 5. Some of these results are shown in figure 1. The data in figure 1 are for the
following conditions: dry air at 800 K, fuel with an atom ratio H/C of 2, equivalence ratios from 0.25 to 1.25, and
combustion pressures of 1.01325, 10.1325, 101.325, 1013.25, and 5066.25 kPa (0.01, 0.1, 1, 10, and 50 atm). The heat
of combustion for the fuel was estimated by means of equation (38). The results of these calculations showed that
T=3000 K (5400° R) was a reasonable upper limit for these tables.

Symbols and Units for Table Headings

Various organizations recommend symbols and units that are not always identical for the same parameters. The units
used in the equations in the text are the SI units (metric) given in reference 31. However, for the computer output
headings for tables A to E, the units and symbols are primarily those recommended by the Society of Automotive
Engineers in references 32 and 33 and summarized in the following table.
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Quantity Symbol SI units (metric)
Text Tables A to E| Text | Tables A to E
Chemical equivalence ratio r CHEM. EQUIV,
RATIO

Conductivity A COND W/m K | MICRO W/CM K
Specific heat at constant p cP J/kg K} J/G K

pressure
Density o DENSITY kg/m3 | G/CM3
Derivative of logarithm (3 InV/ 3 1In P)T DLVDLP

of volume with respect

to logarithm of pressure
Derivative of logarithm of (3 InV/3 InT)p DLVDLT

of volume with respect

to logarithm of temperature
Equivalence ratio ER EQUIV. RATIO
Fuel-air mass ratio f/a F/A
Ratio of specific heats Y GAM
Isentropic exponent Ys (GAM)S
Enthalipy h H J/kg J/G
Fuel hydrogen-carbon H/C H/C

atom ratio
Molecular weight M MW
Pressure P P N/mé | KPA (also ATM)
Prandtl number Pr PRAN
Entropy s ENTROPY J/kg K[ J/G6 K
Temperature T T K K
Viscosity n VIS kg/m s | MICROPOISE
Velocity of sound a VS m/s M/S
Water - dry air mass w/a W/A

ratio

In most cases, the SI units were scaled by various powers of 10 in order either to present values in more familiar units
(such as density in g/cm3 rather than kg/m3) or to improve the appearance of the table format. As an example of the
latter, viscosity is expressed in units of micropoise instead of kg/m s (1 micropoise =10-7 kg/m s) so that whole
numbers rather than decimal numbers could be tabulated. To keep the symbol slightly shorter, J/G was used instead of
KJ/KG since the tabular values are identical for either unit. Some symbols recommended in reference 33 are the result
of certain FORTRAN language limitations in the use of program symbols. For example, F/A is not permitted as a
symbol (because of the slash mark) in FORTRAN programming. Therefore the symbol FAR is recommended in
reference 33 as the symbol for fuel-air ratio rather than the more familiar F/A. However, the FORTRAN limitation on
the use of slash marks does not apply to headings on output tables, and therefore the symbol F/A was retained. For
similar reasons the symbol W/A is used to represent water-air mass ratio rather than WARL or WAR, and the symbol
U was not used to represent differentiation (d/d) as recommended in reference 33.
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The Kelvin temperature schedules (parts I and II) and the Rankine temperature schedules (parts III and IV) were
selected for convenience in interpolation. In general the two sets of temperatures do not correspond to one another. To
assist in converting from the units in this report to the units of part III, a table of conversion factors is given in table IV.
(A table of conversion factors is given in part III to assist in the reverse conversion.) For each quantity the primary SI
unit is given on the first line and indicated by (SI). A footnote is used to indicate the lines containing the conversion

factors to convert part I units to part III units.

Table A Properties (Constant Composition)

The simplest property tables are tables A. These tables are based on the assumption that no dissociation occurs and
therefore that composition remains constant throughout the entire temperature range (200 to 3000 K).

With this assumption, all properties given in tables A except density and entropy are independent of pressure.
Densities are given for two pressures, 1 and 50 atm. Densities at other pressures can be obtained simply by multiplying
the value at 1 atm by the other pressure. For example, the density at 500 K and 1 atm in table 10A is 7.0453 x 10-4
g/cm3, The density at the same temperature conditions but at 10 atm is therefore 10x7.0453x10-4 g/cm3
=7.0453 x10-3 g/cm3.

Entropies at pressures other than those given in this report can be obtained by subtracting (R/M)In P from the value
at 1 atm. For example, at 500 K in table 10A, s=7.4935 J/g K at 1 atm. At 2 atm, s=7.4935 —(8.31441/28.9056) In 2
=7.2941 J/g K.

The assumption of constant composition is the same as used to generate the Keenan, Chao, and Kaye tables (ref. 4).
These properties may therefore be compared. Differences, where they appear, are due primarily to small differences in
the assumed composition of air and/or thermodynamic or transport properties of pure species. In addition, different

enthalpy bases are used.
For purposes of comparison, the enthalpy values of reference 4 can be adjusted to the base used in this report by

means of the following constants:

T This base - ref. 4 base
Jd/g Btu/1b
Dry air - -298.59 -128.37
ER = 0.25 (400A77‘be}c~er_1;: theor;etical ai.r) -1055.5 -45V3.8
ER = 0.5 (200 pre:;n_tvthec;r:étrirc_ari air) -1787.8 -768.6
ER = 1.0 (100 prér;;;cutheo.re»tica_l vair) -3182.2 -1368.1

Two examples are given that illustrate the use of these constants to adjust for bases. For dry air the reference 4 values
are in units of Btu per pound. At 277.78 K (500° R), for example, the reference 4 value is 278.12 J/g (119.57 Btu/Ib).
This value, when adjusted for the difference in enthalpy bases is 278.12 —298.59 = —20.47 J/g (119.57 —128.37= — 8.8
Btu/lb), which compares closely with the value of —24.74 J/g (—10.6 Btu/Ib) interpolated from values in table 1A.
The difference in these two values of —4.3 J/g (— 1.8 Btu/Ib) is due to inclusion of CO; in the air selected for this
report. For other equivalence ratios the reference 4 values are in units of Btu per pound mole. These values must first be
divided by the molecular weight before the enthalpy bases are adjusted. For example, for ER =1.0 and T=555.56 K
(1000° R), the reference 4 value is 17 043.3 J/g mol (7327.3 Btu/1b mol). The molecular weights given in reference 4 for
ER =0.25, 0.5, and 1.0 are 28.9512, 28.9360, and 28.9072, respectively. The enthalpy value adjusted for bases is then
(17 043.3/28.9072) —3182.2= —2592.6 J/g ((7327.3/28.9072) — 1368.1 = — 1114.6 Btu/Ib). This compares closely with
the value of 2591.3 J/g (— 1114.1 Btu/lb) obtained from table 10A, a difference of —1.3 J/g (—0.5 Btu/Ib).

The preceding procedures were used to obtain the following comparison of enthalpy differences between the
constant-composition enthalpies in this report and reference 4.

22

LT o R [ B U T T IN 1 1 1




Temperature, Dry air Equivalence ratio, ER
T °R 0.25 0.5 1.0
Difference in constant-composition enthalpies
in this report and reference 4 after
adjusting for enthalpy base
J/g | Btu/1b | J/g |Btu/lb | J/g |Btu/lb} d/g |Btu/lb
277.78| s00)|-4.3} -1.8 |-2.8{ ~1.2 |-1.2 | -0.5 |1.2 | 0.5
555.56 | 1000 | -4.3} -1.8 |-2.8] -1.2 }|-1.2} - .5 |12 .5
833.33| 1500 | -4.3{ -1.8 |-2.6} -1.1 |-1.2 ] - .5 |1.4 .6
1111.11 |2000 {-4.3| -1.8 |-2.6] -1.1 |-1.2 | - .5 }1.4 .6
1388.89 | 2500 | -4.3 | -1.8 }-2.8] -1.2 [-1.4] - .6 .9 4
1666.67 13000 |-4.4 | -1.9 }-3.0| -1.3 |-1.6 ]| - .7 .5 2
2222.22 14000 | -3.0 | -1.3 --- --- -—- -— -} ---
2777.78 | 5000 | -1.6 - --- --- --- = |-} ---
3000 5400 | -.9 -.4 -—-- -——- -——- a—— | -1 ---

A comparison of several other parameters for air given in the following table shows very good agreement between the
reference 4 values and the results in this report for constant compositions.

Tempera-| Specific heat | Specific heat velocity of Viscosity, Thermal Prandt1 number
ture, at constant ratio, sound, N, conductivity
T, pressure, Y a, 1b/ft s A,
°R Crs ft/s Btu/hr ft °R
Btu/Qb °R
Refer- | This | Refer-| This | Refer-| This |Refer-| This |Refer-| This | Refer-| This
ence 4 |report | ence 4 | report | ence 4 | report |ence 4 | report |ence 4 |report | ence 4 | report
500 0.2397 1 0.2399 { 1.402 | 1.4002 | 1096.3 | 1096.2 |0.0422 } 0.0420 {0.0141 {0.0140 | 0.717 [0.7208
1000 .2486 .2487 1 1.381 1.3807 | 1539.7 | 1539.5 .0697 .0699 0248 .0242 .699 .7179
2000 2771 L2769 ] 1.329 | 1.3291 | 2135.7 }2136.1 .1076 | .1108 | .0417 04301 .715 .7145
3000 .2927 .2929 1 1.306 | 1.3056 | 2593.1 12593.0 | --~~-~ 21432 | ------ 0585 | ----- 7172
4000 .3012 | .3020 | 1.295 | 1.2938 ] 2981.4 | 2980.5 | ~----- L1715 | ------ 0722} ----- 7178
5000 .3067 .3073 | 1.288 | 1.2872 | 3324.5 {3323.7 |------ L1975 | --~--- 0842 | -—--- .7210

Table B Properties

These tables are based on chemical equilibrium compositions for the high-temperature range of 900 to 3000 K (1620°
to 5400° R). Two sets of values are given in table B for some parameters such as Cps Y5 and a. One set of values is for
reacting compositions and the other is for frozen compositions. A comparison of specific heat is given in the following
table for these two sets from table 10.3B together with the corresponding set from table 10A (H/C=2, dry air,
ER=1.0):
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Tempera- | Table 10A Table 10.3B

ture, (constant (equilibrium composition)
T, composition)
K Frozen l Reacting

Specific heat, Cp J/g K

1000 1.2641 1.2641 1.2641
1500 1.3618 1.3618 1.3746
2000 1.4201 1.4194 1.7081
2500 1.4539 1.4484 2.9816
3000 1.4745 B 1.4617 5.0271

The reacting equilibrium values of specific heat are based on equation (14), which contains two terms; the other two sets
of values are based on equation (26), which contains just one term. These specific heats are plotted in figure 2, which
illustrates graphically the large contribution of the reacting composition term to ¢,. The contribution due to reacting
compositions can also make large differences in the calculated values of conductivities and Prandtl numbers.

There is considerably less difference in the values of specific heat from table 10A (constant compositions) and the
corresponding values from table 10.3B (frozen compositions). The difference between these two sets of values is that
the table A values are based on compositions that are kept constant for the entire temperature range whereas the table B
values are based on compositions that are frozen at the equilibrium values at each temperature. These two sets of values
are identical at the lower temperatures and fairly close at the higher temperatures.

Table C Properties

The properties in table C are based on the assumption of equilibrium among the phases of water (solid, liquid, and
gas). Each condensed phase is considered to be a pure species. As indicated previously, transport properties and velocity
of sound are difficult to define unambiguously for heterogeneous mixtures. Therefore two sets of values for some of the
parameters appear in these tables. The heterogeneous system properties are for the entire mixture. The gas-phase
properties were obtained by first normalizing the compositions to gases only and then computing gas mixture properties
based on these normalized compositions.

Large values of ¢, appear for some of the heterogeneous conditions (see, e.g., fig. 2). These large values are due to
the heats of transition for water (heat of fusion =6010.5 J/g mol, heat of vaporization =44 016 J/g mol).

The molecular weights for the gas phase were obtained by means of equation (4a); those for the heterogeneous phase
were obtained from equation (5). Because of differences in definition, both of these sets of values differ from molecular
weights obtained from the reference 5 program for the same conditions. For example for ER = 1.0, dry air, H/C=2,
and P =10 atm, the results in table 10C are compared with the following reference 5 program results:

Tempera~ - Th%g report Reference 5
ture, {heterogeneous)

l, Homogeneous| Heterogeneous

Molecular weight

200 28.906 30.541 33.245

260 30.538 33.239

300 30.497 33.130

340 30.208 32.362

380 28.983 29.110
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Figure 2. - Specific heat, as a function of temperature, based on sev-
eral assumptions concerning combustion. Equivalence ratio, ER =1;
pressure, Pgio = 1atm; hydrogen-carbon atom ratio, HIC = 2; dry
air.

Tables D and E Properties

For the lean to stoichiometric conditions, one can easily justify tables of properties that are based on the assumption
of constant composition (table A). For these conditions, composition does remain constant (to the number of figures in
this report) to at least 900 K (1620° R) and fairly constant for somewhat higher temperatures. By contrast, for the rich
condition of ER = 1.25, composition varies rapidly even at low temperatures. Therefore a type A table that is based on
constant composition is not feasible for this case. It was decided to present two types of tables for ER =1.25, both
based on chemical equilibrium. Table D is based on chemical equilibrium for gas-phase species only for the entire range
200 to 3000 K (360° to 5400° R). Table E is based on chemical equilibrium among both gas- and condensed-phase
species. The properties for table E are given at every 20 degrees from 200 to 800 K (or 360° to 1400° R in part III). At
higher temperatures the condensed phases do not exist at the pressures considered in this report. Similar to table C,
which also contained both phases, some of the properties in table E are for the entire system composition, and some of
the properties are for normalized gas-phase compositions only. These differences were discussed in previous sections.

Composition Tables

The constant compositions used to generate the table A properties are given on the same sheets as the properties. The
equilibrium compositions used to generate the properties in tables B, C, D, and E are presented in part II, which
corresponds to the part I data in SI units, and in part IV, which corresponds to the part III data in U.S. customary
units. Two separate sets of compositions were required inasmuch as the temperature schedules of parts I and III are not
the same.

As stated in the section Equilibrium Compositions, only 17 gaseous species of the original 55 considered had mole
fractions greater than 0.000005 for any of the conditions in this report, and therefore these are the only ones for which
compositions are tabulated.

Lewis Research Center
National Aeronautics and Space Administration
Cleveland, Ohio, November 27, 1981
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Appendix A
Symbols

a velocity of sound, m/s, egs. (19) and (20)
(Co)j standard-state constant-pressure specific heat for species or reactant j, J/(kg mol K)

constant-pressure specific heat of mixture, J/kg K, eq. (14)

Cp

(cp)g constant-pressure specific heat of gaseous mixture, J/kg K, eq. (15)
(cv)g constant-volume specific heat of gaseous mixture, J/kg K, eq. (24)
ER equivalence ratio, eq. (33)

Jra fuel-air mass ratio

H/C hydrogen-carbon atom ratio in fuel
(H‘}) standard-state enthalpy for species j, J/kg mol, eqs. (35) and (36)

(AHJ?-ST heat of formation at temperature 7, J/kg mol

h enthalpy of mixture, J/kg, eq. (12)

M molecular weight of mixture, kg/kg mol, eq. (5)

M, molecular weight of gaseous mixture, kg/kg mol, eqs. (4a) and (4b)
M; molecular weight of species j, kg/kg mol, egs. (4a) and (5)

NC number of condensed species in mixture

NG number of gaseous species in mixture

NS number of species in mixture

N, moles of gaseous mixture, kg mol, eq. (2a)

ng moles of gaseous mixture per unit mass of gaseous mixture, kg mol/kg, eqs. (2b) and (4b)
n; moles of species j per unit mass of mixture, kg mol/kg, eq. (3)

P pressure, N/m2

Paim pressure, atm, eq. (13a)

Pr Prandtl number (c,7/MN), dimensionless, eq. (32)

R universal gas constant, 8314.41 J/kg mol K

r chemical equivalence ratio, eq. (34)

S; entropy of species j, J/kg mol K, egs. (13) and (13a)

S )i standard-state entropy for species j, J/kg mol K
entropy of mixture, J/kg K, eq. (13)
temperature, K

internal energy of gaseous mixture, J/kg, eq. (24)
volume, m3, eq. (8)

volume of condensed phase, m3, eq. (8)

volume of gas phase, m3, eq. (2a)

specific volume of condensed phase, m3/kg, egs. (8) and (10)
specific volume of gas phase, m3/kg, eq. (2b)
specific volume of species j, m3/kg, eq. (10)
mass, kg, eq. (8)

mass of condensed phase, kg, eq. (8)

mass of gas phase, kg, eq. (8)



- kai%c' = e

w/a water—dry air mass ratio

we mass fraction of condensed phase, egs. (8) and (10)

Wg mass fraction of gas phase, egs. (8) and (9)

w; mass fraction of species j, eq. (10)

X mole fraction of species j, eq. (3)

Y atoms of hydrogen in empirical fuel, eq. (1)

o coefficient, eq. (1)

I°) coefficient, eq. (1)

¥ ratio of specific heats, eq. (21)

Vs isentropic exponent, eq. (18)

7 viscosity, kg/m s, eq. (30)

nj variable in eq. (30), kg/m s

A thermal conductivity, W/m K, eq. (31)
density of mixture, kg/m3, egs. (8) and (11)

Pg density of gaseous mixture, kg/m3, eq. (7)

0; density of species j, kg/m3, eqgs. (10) and (11)

Subscripts:

C combustion

frozen chemically frozen (nonreacting)

int pertaining to internal energy modes

P at constant pressure

reaction chemical reaction contribution

S at constant entropy

stoich  stoichiometric

T at constant temperature

trans translational

Superscript:

o standard state
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Appendix B
Thermodynamic Properties for Ice

It is desirable to have thermodynamic properties for ice that are consistent with properties for water in the liquid and
gas phases. One criterion for consistency is that the theoretically calculated entropy of the gas phase at T=298.15 K is
equal to the sum of the following contributions to entropy obtained by other means: the residual entropy of ice at 0 K,
the entropy of ice from 0 to 273.15 K, the entropy of fusion at 273.15 K, the entropy of liquid water from 273.15 to
298.15 K, and the entropy of vaporization at 298.15 K.

In this report it is assumed that all of the following entropy values are correct and that only the entropy of ice from 0
to 273.15 K remains to be determined:

Type of contribution Entropy Reference
to entropy
J/g mol K [cal/g mol K

Residual 3.408 0.8145 41

Ice, 0 to 273.15 K (a) (a) --

Fusion, 22.0037 5.2590 42
(AHfusion/273' 15)

Liquid water, 6.6136 1.5807 43
273.15 to 298.15 K

Vaporization at 118.774 28.3877 22
298.15 K

S298.15(gas, 188.724 45,1061 22
theoretical)

3Tp be determined.
The value of the entropy of ice from 0 to 273.15 K consistent with these data should then be
AS373-15 = 188.724 — (3.408 + 22.0037 + 6.6136 + 118.774) = 37.9247 J/g mol K (9.0642 cal/g mol K)

It now remains to select a set of specific heat data that gives the best agreement with the value AS%73'15=9.0642
cal/g mol when numerically integrated according to the formula

j273.15

ASEB 15 = cpdInT (42)

The sources of several sets of experimental specific heat data for ice that were processed are

Temperatul:‘e interval, | Reference

2.144 - 27.034 34
13.21 - 268.39 35
16.43 - 267.77 36

The specific heat data in reference 34 were given for several series of experiments. These data were interpolated,
smoothed, averaged, and converted from units of J/g K to cal/g mol K to give heat capacity values at every degree from
1 to 27 K. (The units of cal/g mol K were used in order to generate a table of the thermodynamic properties of ice
consistent with the units of ref. 19.) The data in reference 35 were also given for several series of experiments as tabular
data, as well as a plot in the temperature range 60 to 160 K. These tabular and plotted data were processed in a manner
similar to that described for the reference 34 data to give heat capacity values at every degree from 15to 30K, at every 5
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degrees from 30 to 270 K, and at 273.15 K. Reference 36 gives smoothed values at every 10 degrees from 10 to 270 K.

These data were used directly along with an extrapolated value at 273.15 K.
Several computer runs were made to numerically integrate these data with respect to the logarithm of temperature to

obtain the entropy required in equation (42). The results were as follows:

PRun p data used 273.15
AS = p dinT,
0
cal/g mol K
1 Reference 36 9.1123
2 10 to 15 K (ref. 34) 9.0593

15 to 273.15 K (ref. 35)

3 0 to 17 K (ref. 34) 9.0642
18 to 20 K, faired
21 to 273.15 K, adjusted (ref. 35)

It is clear from these results (run 2) that the entropy value of 9.0593 obtained from the reference 35 heat capacity data is
very close to the desired value of 9.0642. The reference 35 heat capacity data were slightly adjusted to obtain exactly the
desired entropy, as shown in run 3. The resulting set of thermodynamic ice data was used in this report and is given in
table I.

Enthalpy provides an additional check on the consistency of these data. From reference 22,
H3gg 15(1) — H(s) =13 293 =21 J/g mol (3177.1+5.0 cal/g mol). This value may be compared with the sum of the
following enthalpies, which are consistent with the previously discussed entropy data:

Typerof contribution to Enthalpy, Reference
enthalpy cal/g mol
Iée, 0 to 273.15 K | 1286.1 This report
Fusion at 273.15 K 1436.55 42
Liquid, 273.15 to 298.15 K 451.25 43
) Total 3173.9

This value of 3173.9 cal/g mol is equal to 13 280 J/g mol, which differs by 13 J/g mol from the CODATA (ref. 22)
value of 13 293 +21 J/g mol and is within the given uncertainty of the CODATA value.
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THERMODYNAMIC DATA FOR ICE

T, ¢ H? - Hg, S,

K cal/mol K cal/mol cal/mol K

0 0. 0.0 0.8145

5 0.0059% 6.0 0.8164
10 0.0648 0.1 0.8335
15 0.2329% 0.8 0.8878
20 0.4769 2.6 0.9873
25 0.76400 5.6 l1.122¢0
39 0.9940 10.0 1.2795
35 1.2334 15.6 1.4509
60 1.4603 22.3 1.6306
45 1.6767 30.1 1.8151
50 1.8851 39.1 2.0026
55 2.0883 49.0 2.1919
60 2.288¢ 59.9 2.3822
65 2.4854 71.9 2.5731
70 2.6787 84.8 2.7644
75 2.8681 98.6 2.9557
80 3.0534 113.5 3.1468
85 3.2341 12%8.2 3.3373
90 3.64100 145.8 3.5272
95 3.5800 163.3 3.7161
10¢ 3.7455 181.6 3.9040
110 4.069¢C 220.7 4.2762
120 4.3825 262.9 4.6438
130 4.6865 308.3 5.0066
140 4%.9825 356.6 5.3648
150 5.272¢ 407.9 5.7185
160 5.557¢4 462.1 6.0678
170 5.8445 519.1 6.4133
180 6.1386 57%.0 6.7557
190 6.4372 6641.8 7.0956
200 6.7410 707.7 7.64335
210 7.051¢ 776.7 7.7698
220 7.3660 848.8 8.1051
230 7.6850 924.0 8.4396
240 8.0090 1002.5 8.7735
250 8.3355 1084.2 9.1070
260 8.6655 1169.2 9.66404
270 9.0015 1257.5 9.7737
273.15 9.10%2 1286.1 9.8787
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518
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726

757
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818
8647
875

903
930
956
982
1007

1032
1057
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1129

1153
1176
1199
1221
1244

1266
1287
1309
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1351

1372
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1433
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1473
1493
1512
1532
1551

AR

COND

124
178
225
267

305
360
373
406
434

462
490
516
5642
567

591
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806
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VISC

MICRO MICRO
POISE W/CM-K

157
207
252
295

335
3764
411
448
484

519
553
587
621
654

687

COND

410
539
656
766

871
971
1069
1164
1257

13438
1437
1525
1613
1700

1787
1873
1960
2046
2133

2220
2307
2394
2681
2569

2657
2746
2835
2924
3014

3104
3195
3286
3377
3669

3561
3653
3745
3837
3930

4022
4114
4206
4298
4390

4481
4572
4662
4752
4861

Appendix C
Transport Properties of Pure Species

VISC

77
112
141
168

192
214
235
255
274

292
309
326
362
358

374
389
403
418
432

446
460
473
486
499

512
525
538
550
562

574
586
598
610
621

633
6644
655
667
678

689
699
710
721
731

742
752
762
773
783

CH4
COND

MICRO MICRO
POISE W/CM-K

217
3646
496
667

856
1056
1260
1465
1669

1866
2061
2252
2639
2622

2801
2975
3145
3310
3470

3626
3778
3925
40638
4207

4343
46475
4604
4730
4854

4977
5097
5216
5333
5450

5565
5679
5793
5905
6017

6128
6238
6347
6455
6561

6664
6765
6863
6958
70647

VISC

MICRO MICRO
POISE W/CM-K

129
177
218
254

287
317
346
373
399

425
449
473
496
519

561
564
586
608
631

653
675
697
719
762

764

co

COND

186
254
315
373

429
486
543
598
652

704
754
804
853
901

949
996
1043
1090
1136

1182
1227
1272
1317
1362

1408
1453
1497
1542
1587

1631
1676
1720
1764
1808

1852
1896
1941
1985
2029

2073
2117
2162
2206
2250

2293
2337
2380
26422
2464

VISC
MICRO

coz2

COND
MICRO

POISE W/CM-K

101
150
197
240

280
317
350
382
411

4338
465
489
513
535

557
577
597
616
635

653
670
687
704
720

735
750
765
780
794

808
822
835
848
861

873

97
167
2642
322

401
478
551
621
689

753
813
871
927
979

1030
1078
1124
1168
1211

1251
1291
1328
1365
14090

1433
1466
1497
1528
1558

1588
1617
1646
1675
1703

1732
1760
1787
1815
1842

1869
1894
1919
1942
1965

1987
2008
2029
2050
2072
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VIsC
MICRO

COND
MICRO

POISE W/CM-K

1938

209
2290
231
242
252

263
273
284
294
305

315
325
336
366
356

366
377
387
397
407

416
425
434
444
452

461
470
479
488
497

506
515
523
532
541

1197
1661
2094
2507

2906
3292
3670
4040
4603

4761
5114
5462
5807
6149

6487
6823
7156
7488
7817

8144
8470
8794
9117
9638

9758
10077
10395
10711
11027

11347
11664
11978
12288
12592

12884
13171
13455
13735
14012

14290
14566
14842
15116
15389

15661
15933
16204
166477
16750

VISC

MICRO MICRO
POISE W/CM-K

67
89
109
127

144
160
175
190
205

218
232
245
258
271

283
295
307
318
330

341
352
363
374
385

395
406
416
426
436

446
456
466
475
485

494
506
513
522
532

541
550
559
568
576

585
594
603
611
620

H2
COND

1293
1835
2256
2634

2985
3326
3660
3991
4321

4684
5051
5420
5790
6160

6511
6864
7221
7585
7957

8321
8701
9101
9519
9952

10415
10849
11256
11643
12015

12377
12735
13089
13440
13789

14136
14481
14824
15166
15506

15846
16185
16524
16863
17204

17547
17893
18242
18595
18952

VISC
MICRO

H20

COND
MICRO

POISE W/CM-K

51
91
133
172

214
255
296
336
376

413
450
487
524
560

595
630
664
698
731

763
795
826
857
387

917
946
974
1003
1030

1058
1085
1111
1137
1163

1189
1214
1239
1264
1288

1312
1336
1359
1383
1406

1429
1451
16474
1496
1518

96
180
271
359

464
579
704
835
971

1111
1254
1402
1553
1707

1860
2015
2170
2327
2685

2642
2799
2958
3118
3278

3443
3605
3764
3919
4070

4213
4352
4488
4621
4752

4880
5006
5130
5252
5372

5491
5608
5724
5838
5951

6063
6173
6283
6391
6697

VISC
MICRO

COND
MICRG

POISE W/CM-K

125
173
218
260

301
339
377
413
448

483
517
550
582
614

646
677
708
738
768

798
827
856
885
914

942
970
998
1026
1053

1081
1108
1135
1162
1183

1215
1261
1268
1294
1320

1346
1371
1397
1422
1448

1473
1498
1524
1549
157¢

279
387
486
5890

670
756
839
920
999

1076
1151
1225
1298
1369

1439
1508
1576
1644
1710

1776
1842
1907
1972
2037

2102
2167
2232
2298
2364

2631
2693
2566
2635
2705

2775
2848
2921
2995
3071

3149
3227
3308
3390
3476

3559
3647
3737
3828
3922

VISC

MICRG MICRO
POISE W/CM-K

638
103
137
172

206
239
271
301
331

359
386
412
438
462

486
509
531
553
574

595
616
636
655
674

693
712
730
7648
766

783
801
818
834
851

867
883
899
915
931

946
962
977
992
1007

1022
1036
1051
1065
1080

NH3
COND

152
263
366
509

658
816
984
1149
1317

1493
1671
1847
2022
2195

2365
2531
2695
2855
3011

3164
3314
3659
3602
3741

3876
4009
4138
4265
4388

4509
4626
47642
4855
4965

5074
5181
5285
5388
56489

5589
5686
5782
5875
5967

6056
6142
6225
6305
6382
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VISC

MICRG MICRO
POISE W/CM-K

136
192
239
282

320
356
389
421
452

481
509
536
563
589

614
639
663
686
710

733
755
777
799
820

842
862
883
903
923

943
963
982
1001
10290

1039
1058
1076
1094
1112

1130
1148
1166
1183
1200

1217
1234
1251
1268
1285

NO

COND

189
262
330
395

459
522
585
666
704

758
812
864
914
964

1012
1059
1105
1150
1194

1237
1279
1320
1361
1401

1439
1478
1515
1552
1589

1625
1661
1697
1732
1767

1801
1836
1870
1904
1937

1971
2004
2037
2070
2102

2135
2166
2197
2228
2258

VISC
MICRO

POISE W/7CM-K

572

597
622
666
669
692

715
737
758
779
300

821
842
862
882
901

921
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NO2

COND
MICRO

112
180
253
327

400
471
539
603
663

719
773
826
877
926

974
1021
1066
1110
1153

1194
1234
1273
1312
1349

1386
1422
1457
1492
1527

1561
1595
1628
1661
1694

1727
1759
1791
1823
1855

1887
1918
1949
1980
2011

2040
2069
2098
2125
2152

VISC

MICRQ MICRO
POISE W/CM-K

129
179
222
260

295
327
358
387
414

441
467
492
516
540

563
585
607
629
650

670
691
711
730
750

769
788
806
825
843

860
878
896
913
930

947
963
980
996
1012

1029
1044
1060
1076
1091

1107
1122
1137
1152
1167

N2

COND

132
259
323
383

442
502
562
621
678

732
784
835
885
933

981
1028
1075
1120
1164

1207
1249
1291
1332
1372

1412
1451
1690
1528
1567

1605
1644
1682
1719
1757

1793
1829
1865
1900
1935

1968
2000
2033
2066
2100

2134
2168
2203
2238
2272

VISC
MICRO

N20

COND
MICRO

POISE W/CM-K

99
149
194
236

274
309
341
372
402

430
457
483
508
532

556
579
601
623
645

666
686
706

766

765
784
803
821
840

858

106
180
257
334

409
481
550
616
630

738
795
851
905
957

1008
1058
1106
1152
1198

1242
1284
1326
1367
1406

1445
1483
1521
1558
1594

1630
1666
1701
1736
1771

1805
1839
1873
1907
1941

1974
2007
2040
2072
2104

2135
2166
2196
2225
2253

VISC

MICRO MICRO
POISE W/CM-K

160
206
249
289

328
365
401
436
470

503
535
567
599
630

660
690
719
769
777

806
834
862
889
917

9644
971
997

1024

1050

1076
1102
11238
1154
1179

1205
1230
1255
1280
1305

1330
1354
1379
1403
1428

1452
1476
1500
1524
1548

COND

333
421
500
576

649
720
789
855
921

985
1048
1110
1171
1231

1290
1348
1405
1462
1518

1573
1628
1683
1733
1792

1846
1900
1954
2007
2061

2115
2169
2222
2276
2330

2385
2439
2693
2548
2603

2657
2713
2768
2823
2878

2934
2990
3045
3101
3157
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oH 02

T VISC COND VISC COND
K MICRO MICRO MICRO MICRO
POISE W/CM-K POISE W/CM-K

200 73 182 146 185
300 115 288 206 263
400 158 392 257 336
500 199 493 303 410
600 240 594 344 481
700 279 694 383 549
200 317 795 420 614
900 354 896 455 678
1000 390 999 488 740
1100 425 1103 521 797
1260 458 1207 552 852
1300 491 1309 582 907
1400 522 1410 612 959
1500 553 1510 640 1011
1600 582 1608 668 1064
1700 611 1704 696 1116
1800 639 1799 723 1166
1900 666 1892 749 1216
2000 693 1984 775 1263
2100 719 2074 801 1307
2200 744 2163 826 1349
2300 769 2250 851 1388
26400 793 2336 875 1424
2500 817 2420 899 1457
2600 841 2503 922 1492
2700 864 2585 946 1527
28010 886 2666 969 1561
2900 909 2746 992 1595

3000 931 2824 1014 1629

3100 952 2901 1036 1661
3200 974 2977 1058 1692
3300 995 3051 1080 1724
3400 1016 31a5 1101 1755
3500 1036 3198 1123 1785

3600 1056 3269 1144 1816
3700 1076 3340 1165 1847

3800 1096 3410 1185 1877
3900 1116 3479 1206 1907
4000 1135 3548 1226 1937
4100 1154 3616 1246 1965
4200 1173 3684 1266 1993
4300 1192 3751 1286 2020

4400 1211 3817 1306 2046
4500 1229 3884 1325 2073

4600 1248 3950 1345 2099
4700 1266 4017 1364 2125
4800 1284 4083 1383 2151
4900 1301 41649 1402 2176
5000 1319 4216 1421 2201
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Appendix D
Sample Applications

In addition to serving as a reference for thermodynamic and transport properties of combustion gas mixtures, the
property tables can be used for other purposes. Two examples of applications are given here.

Example 1 — Calculate Air Temperature After an Isentropic Compression

Step 1. Specify initial conditions.

Dry air

T,=298.15K

Py=101.325 kPa (1 atm)

Py/P;=30

For these initial conditions, use table 1A for data required in subsequent steps.
Step 2. Calculate AS=(R/M)in P,/ P, for P,/Py=30.

AS=(R In 30)/M=(8.31441)(3.40120)/28.9651 =0.97631
Step 3. Calculate S;.

S,=8;+A5=6.8605+0.9763 =7.8368

(S; is taken from table 1A for P=101.325 kPa (1 atm) and 7=298.15 K)
Step 4. Calculate T, corresponding to S,.

Locate two temperatures that bracket S, in table 1A in the P=1 atm column.

T, K S
760 7.8268
770 7.8410

Linear interpolation of these values gives T, =767.0 K corresponding to S;=7.8368.
Note: A method commonly used to obtain the previous result is to use the approximate equation

T Py \&y—1/y
-(2)

This equation gives the same results as the previous method only when v is a constant. A refinement in the use
of equation (43) involves an iterative procedure that employs the average value of v between 7) and
successively better estimates of 7. For the given example the calculated value of T3 obtained from equation
(43) is 759 K. This is not as accurate, however, as the previous result, 7, =767 K.

Example 2 — Calculate Combustion Temperature

Step 1. Specify conditions.
Air temperature =767.0 K, P=3039.7 kPa (30 atm) (from previous example)
Assume fuel has empirical formula CHj and a heat of combustion Az-=18 732 Btu/lb estimated by means
of equation (38).
Assume f/a=0.067628 (ER =1.0).
Step 2. Calculate the assigned value for fuel enthalpy Acy, by using equation (37).

hch,= —393 522 - 241 814 +2.32600 (14.0268)(18 732)= —24 179 J (or —1723.8 J/g)
Note: If the heat of combustion or heat of formation is not known, Ag,. can be estimated from equation (39).

Step 3. Calculate the enthalpy of the air A,;,. In this example the air temperature T'is 767 K. From table 1A obtain the
two enthalpies corresponding to the two temperatures banding the assigned temperature.
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T, K} h, d/g

760 | 475.7
770 | 486.65 |

b =483.3 J/g for T=767 K by linear interpolation
Step 4. Calculate A for fuel plus air.

h= (f/@)hsuel + Hair
14+f/a

From the previously obtained values for Acy, and A,

_ (0.067618)(—1723.1) +483.3

h 1.067628

=343.5J/¢g

Step 5. Find a temperature corresponding to this value in the tables.
(This will be the combustion temperature 7¢.) Since there is no table for P-=3039.75 kPa (30 atm), first
interpolate T values in table 10.4B for Po=1013.25 kPa (10 atm) and in table 10.5B for P-=5066.25 kPa
(50 atm), each corresponding to A=343.5 J/g, and then interpolate these two T values as a function of
pressure to obtain the desired value at Pc-=3039.75 kPa (30 atm). (For purposes of comparison also obtain a
value for constant composition, table 10A.)

Table 10.5B

Table 10A Table 10.48B

(constant composition) | (equilibrium compositiong (equilibrium composition
Pc = 1013.25 kPa (10 atm) |P; = 5066.25 kPa (50 atm
T h T l h T [ fL
2700 308.1 2500 241.0 2550 251.7
2750 381.3 2550 354.7 2600 353.2
2724.2 343.5 2545.1 343.5 2595.2 343._5 -

Inasmuch as combustion temperature is nearly linear with the logarithm of combustion pressure, a more nearly correct
value can be obtained by interpolating logarithmically with pressure. This gives T-=2579 K for a pressure P of
3039.75 kPa (30 atm), and this temperature compares closely with the value of 2581 K obtained by a direct calculation
with the program of reference 5. (Linear interpolation gives 7¢=2570 K). In this example, the interpolated value of
2579 K for the assumption of equilibrium composition is 145 K lower than the value of 2724 K for constant
composition.
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TABLE 1. - SELECTED PHYSICAL CONSTANTS 1955-19732

Year Universal gas constant, Second

R radiation

—- 1 constant,

Chemical scale International Steam | ¢, = hc/k,

Tables (after 1956), cm/K
J/g mol K | cal/g mol K Btu/1b mol °R

1955 | 8.31470(34) | 1.987261(81)]  -==-eu-- 1.43880(7)

1963 | 8.31434(35) | 1.987175(84)} W =-=------ 1.43879(6)
1969 | 8.31434(35) | 1.987175(84)}]  --==---- 1.438833(61)
1973 | 8.31441(26) | 1.987192(62) 1.985862 1.438786(45)

Ancertainties are indicated in parentheses.
bS /R = Tnf{(2m Ry)3/2 173 N} + In(Ry/1.01325x106).

TABLE II. - INTERNATIONAL ATOMIC WEIGHTS
Element Reference
13 13 14 15 16
Year of change
1940 1953 1961 1969 1971
values
Atomic weight Atomic weight
based on O]6 based on C]2
C 12.010 12.011 112.01115 | 12.011 | =-=---
H 1.0080 | ~----- 1.00797 1.0080 ] 1.0079
0 16.0000 | -~=~-- 15.9994 | ------- J---m--
N 14.008 | --=--- 14,0067 | ~-==ce- | =-m==--
Ar 39.2%4 ------ 39.948 | ------- |------

38
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A
g

Sackur-
Tetrode
constant,b
Sc/R

-3.66512
-3.66494
-3.66498
-3.66487

Reference

10
1

TABLE III. - NORMAL COMPOSITION OF CLEAN,

DRY, ATMOSPHERIC AIR NEAR SEA LEVEL

Constituent gas

Typical volume,

Neon (Ne)
Helium (He)
Krypton (Kr)
Xenon (Xe)
Methane (CHg)
Hydrogen (H,)

Carbon monoxide
Ozone (03)
Ammonia (NH3)

Carbon dioxide (CO0y)

Nitrous oxide (Ny0)

Nitrogen dioxide (NOp)
Sulfur dioxide (S0,)
Nitric oxide (NO)
Hydrogen sulfide (H,S)

(CO)

vol %
Nitrogen (N,) 78.084
Oxygen (0y) 20.9476
Argon (Ar) .934

3.0314 (or 0.0322)
.001818
.000524
.000114
.0000087
.00015
.00005
.000027
.000019
.000007
.0000004
.0000001
.0000001
.00000005

.000000005

3Ref. 17 gives the vol % of COy as 0.0314
in table IIT and as 0.0322 in table XV.
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TABLE IV. - CONVERSION FACTORS

TABLE IV. - CONCLUDED.

To convert from- To- Multiply by- To convert from- To- Multiply by-
Length Specific energy
cm m(SI) 0.01 J/9 Jd/kg{SI) 1000
ft m 0.3048 J/q° Btu/1b 0.4299226
) Jd/g cal/g 0.23900574
Mass Btu/1b d/kg 2326
Btu/1b Jd/g 2.326000
g kg(SI) 0.001 Btu/1b cal/g 0.5559274
1b kg 0.45359237 cal/g Btu/1b 1.798796
1b g 453.59237
Specific energy per degree
Pressure
J/g K J/kg K 1000
Pa N/mZ(SI) 1 J/g K2 Btu/1b °R 0.2388459
kPa N/m2 1000 J/g K cal/g K 0.2390057
atm N/m? 101 325 Btu/1b °R J/kg K 4186.801
kPa atm 0.009869233 Btu/1b °R J/g K 4.186801
atm kPa 101.325 Btu/1b °R cal/g K 1.000669
atm? b/in? 14.69595
16/in8 atm 0.06804596 Viscosity
Density kg/m s N s/m2(s1) |1
T micropoise N s/mé 1X10-7
g/cm kg/m3(SI) | 1000 micropoise? 1b/ft hr 2.419088x10~4
3@ 3 poise N s/m2 0.1
g/cm 1b/ft 62.42796 poise g/cm s 1
1b/Ft3 kg/m3 16.018463 1b/ft hr N s/m? 4.133789x107%
Ib/ft3 o/cm 0.016018463 1b/ft hr micropoise 4.133789x103
Energy Thermal conductivity
cal (thermochemical)| J(SI) 4.184 wj/em s K J/m s K (s1)|1x10-4
Btu (International | J 1055.056 ul/em s K9 Btu/ft hr °R|5.777892X107°
Steam Tables Btu/ft hr °R J/m's K 1.730735
after 1956) Btu/ft hr °R ud/em s K |1.730735x104
cal Btu 0.003965666
Btu cal 252.1644 38Multiply the values in these units in part I by

3Multiply the values in these units in part I by

the factor given to obtain the corresponding

values in the units of part III.

the factor given to obtain the corresponding
values in the units of part III.

39




sdgrgkd
#

TABLE V. - PROPERTY TABLE NUMBERS

3
(a) Dry air
Hydrogen-| Equivalence ratio, Constant Equilibrium composition
carbon ER composition

ratio, (all pressures) High temperatures Low
H/C temperatures
Patm = 0:0V [Paim = 0.1 [ Patm = 1 [Patm = 10 |Patm = 50 | (211 pressures)

- Air only 1A 1.18 1.2B 1.38 1.48 1.58 -—-

1.7 i 0.25 2A 2.18 2.28 2.38 2.4B 2.58 2C

- .5 3A 3.1B 3.2B 3.38 3.48 3.58 3C

.75 4A 4.1B 4.2B 4,38 4.48 4.58 4C

1.0 5A 5.1B 5.2B 5.3B 5.4B 5.5B 5C

1.25 ﬁhomogeneous) --- 6.1D 6.2D 6.3D 6.4D 6.5D -—-

1.25 (heterogeneous) --- 6.2E 6.3E 6.3E 6.4E 6.5E -

. 2.0 0.25 7A 7.1B 7.2B 7.38 7.4B 7.5B 7C

5 8A 8.1B 8.28B 8.3B | 8.4B 8.58 8C

.75 9A 9,18 9.28 - 9.3B 9.4B | 9.5B 9C

I 1.0 ‘ 10A ' 10. 18 10.28 10.3B 10.48 10.5B 10C

1.25 ﬁhomogeneous) -—- 11.1D 11.2D - 11,30 | 11.4D 11.5D -

1.25 (heterogeneous) --- 11,1 N.2E | 11.3E 11.4E 11.5€ ---

2.1 | 0.25 ‘ 12A , 12.1B 12.28B 12.3B 12.4B 12.5B 12C

.5 ‘ 13A 13.18 . 13.2B . 13.3B 13.4B 13.58 13C

.75 14A ' 14.1B 14,28 . 1438 « 14.4B 1 14.5B 14C

. 1.0 ’ 15A ‘ 15.1B © 15.2B .+ 15.3B 15.4B 15,58 15C

" 1.25 Ehomogeneous) --- 16.1D 16.2D 16.3D 16.4D 16.5D -—

. 1.25 (heterogeneous) i - 16. 1E i 16.2E 16.3E  : 16.4E | 16,5E ---

(b) Wet air (w/a = 0.03)

--- Air Only 17A 17.18 17.2B 17.4B 17.48 17,58 17¢C

1.7 0.25 18A 18.1B 18.28 18.38 18.4B 18.5B 18C

.5 19A 19.18 19.2B 19,38 19.4B 19,.5B 19C

.75 20A 20.1B 20.2B 20.3B 20.4B 20.58B 20C

1.0 21A 21.1B 21.2B 21.3B 21.4B 21.58 21C

1.25 ghomogeneous) --- 22.1D 22.2D 22.3D 22.4D 22.5D ---

1.25 {heterogenecus) --- 22.1E 22.2E 22.3E 22.4€ 22.5E -

2.0 0.25 23A 23.1B 23.2B 23.3B 23.48 23.5B | 23C

.5 24A 24.1B | 24,28 24.3B | 24.4B 24.,5B 24C

.75 25A 25.1B 25.2B 25.3B 25.4B 25.5B 25C

1.0 26A 26,18 26.2B 26.3B 26.4B 26,58 26C

1.25 ﬁhomogeneous) --- 27.1D 27.2D 27.3D 27.4D 27.5D -—--

. 1.25 (heterogeneous) -——- ‘ 27.1E 27,2E 27.3E 27.4E | 27.5E ---

2.1 0.25 28A 28.1B . 28.2B . 28.3B 28.4B | 28.5B 28C

W5 29A 29.1B 29.28B - 29.3B 29.4B 29.58 29C

.75 30A 30.18 30.28 | 30.3B 30.4B 30.58 30C

1.0 [ 31A 31.1B 31.28 . 31,38 | 31.4B  31.5B 31C

' 1.25 ﬁhomogeneous) ! .- 32.1D - 32.2D ' 32.30 | 32.4D * 32.5D | .-

- 1.25 (heterogeneous) --- 32.1E 32.2E " 32,38 | 32.4E 32.5e | .-




E
—

DRY AIR ONLY; F/A

340

350
360
370
380
390

400
410
420

440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

DENSI
(P=1.0)

G/CM3

1.7669-3
1.6809-3
1.6065-3
1.5347-3
1.4708-3

1.4120-3
1.3576-3
1.3074-3
1.2607-3
1.2172-3
1.1839-3

1.1766-3
1.1387-3
1,1031-3
1.0697-3
1.0382-3

1.0085-3
9.8052-4
9.5402-4
9.2892-4
9.0510-4

8.8247-4
8.6095-4
8.4045-4
8.2090-4
8.0225-4

7.84642-4
7.6737-4
7.51064-4
7.3539-4
7.2038-4

7.0598-4%
6.9213-4
6.7882-4
6.6602-%
6.5368-6

6.4180-4
6.30364~4
6.1928-4
6.0860-4
5.9828-4

= 0; EQUIV. RATIO
GASEOUS COMPOSITION:

TY
(P=50.)

G/CM3

.8247-2
.60645-2
.0225-2
.6737~2
.3539-2

.0598-2
.7882-2
.5368-2
.3034-2
.0860-2
.9196-2

.8831-2
.6936-2
.5156-2
.36483-2
.1910-2

.0427-2
.9026-2
.7701-2
.6666-2
.5255-2

.4126-2
.3047-2
.2022-2
.1045-2
.0112-2

.9221-2
.8368-2
.7552-2
.6770-2
.6019-2

.5299-2
.4607-2
.3941-2
.3301-2
.2684-2

HUHWHHWH HWUHUWUW DD DA LTIV IO ~I~J0s 0 0o

3.2090-2
3.1517-2

3.0964-2

3.0430<2
2.9914-2

H

TABLE

N2

0;

(P=.01)

CHEM. EQUIV.

1A

.~ PROPERTIES BASED ON CONSTANT GASEQUS COMPOSITIONS

.78084; Q2=

J7G K

0e00 00000 O0000COCO00 C00e000000 (OCOOBOO00 (o000 000000000 00000 ~I~J~JI~I~d

.7810
.8301
.8770
.9217
.9644

.0055
.0449
.0828
L1193
.15645
.1824

.1886
.2216
.2535
L2844
.3145

.3437
L3721
.3998
L4267
.4530

(P=.10)

Js7G K

7.1200
7.1692
7.2160
7.2607
7.3035

7.36445
7.3839
7.4218
7.4583
7.4936
7.521¢

7.5277
7.5606
7.5925
7.6235
7.6535

7.6827
7.7112
7.7388
7.7657
7.7920

7.8177
7.8427
7.8672
7.8911
7.9145

7.9376
7.9599
7.9819
8.0035
8.0246

8.0454
8.0658
8.0859
8.1056
8.1250

8.1440
8.1628
8.1812
8.1994
8.2173

RATIO=
.20948;

ENTROPY

(P=1.0)
J7G6 K

.4591
.5082
.5550
.5998
.66425

RN SN Y R R ] NN N NN O OO [e e W W

7.5385
7.5564

0.0015;
AR= .00937;

(P=10.)

J/7G K

5.7981
5.86473
5.8941
5.9338
5.9816

6.0226
6.0620
6.0%99
6.1364
6.1717
6.1995

6.2057
6.2387
6.2706
6.3016
6.3316

6.3608
6.3892
6.4169
6.4438
6.4701

6.4957
6.5208
6.5653
6.5692
6.5926

6.6155
6.6380
6.6600
6.6815
6.7027

6.7235
6.7439
6.7640
6.7837
6.8031

6.8221
6.8409
6.8593
6.8775
6.8954

MW= 28.9651;

(P=50.)
Js6 K

5.3361
5.3853
5.4321
5.4768
5.5196

5.5606
5.6000
5.6379
5.6744
5.7097
5.7375

5.7438
5.7767
5.8086
5.8396
5.8696

5.8988
5.9273
5.9549
5.9818
6.0081

6.0338
6.0588
6.0833
6.1072
6.1306

6.1535
6.1760
6.1%80
6.2196
6.2407

6.2615
6.2819
6.3020
6.3217
6.3611

6.3601
6.3789
6.3974
6.4155
6.64334

co2=

.00032
cP

.
(=]
—
N
(=]

e b e R R e b
e e e e e e . e v e s e e e e e e e e e e e e
o o
— o
o~ o~
- (%)

1.0378

1.0399
1.0421
1.06443
1.0465
1.0488

GAM

1.3982
1.3987
1.3992
1,3995
1.3998

1.4000
1.4001
1.4002
1.4001
1.4001
1.3999

1.3999
1.3997
1.3994
1.3991
1.3987

1.3982
1.3977
1.3972
1.3966
1.3959

1.3952
1.3945
1.3938
1.3930
1.3921

1.3913
1.3904
1.3894
1.3885
1.3875

1.3865
1.3855
1.3845
1.3834
1.3823

1.3813
1.3802
1.3791
1.3780
1.3768

Vs Vis COND PRAN

MICRO MICRO
M/5 POISE W/CM K

283.3 133 183 .7339%
290.4 139 191 .7321
297.3 144 199 .7301
3064.0 150 207 .7282
310.5 155 215 .7263

317.0 160 222 .7245
323.3 165 230 .7230
329.4 170 237 .7216
335.5 175 245 .7206
341.4 180 252 .7197
346.1 184 257 .7191

347.2 185 259 .7190
352.9 190 265 .7188
358.5 194 272 .7188
364.0 199 279 .7188
369.5 204 285 .7188

374.8 208 292 .7189
380.0 212 298 .7189
385.2 217 3064 .7189
390.3 221 311 .7189
395.3 225 317 .7188

200
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TABLE 1A CONTINUED .- PROPERTIES BASED ON CONSTANT GASEQUS COMPOSITIONS

DRY AIR ONLY; F/A = 0; EQUIV. RATIO = 0; CHEM. EQUIV. RATIO= 0¢.0015; MW= 28.9651;
GASEOUS COMPOSITION: N2= .78084; 02= .20948; AR= .00937; C02= .00032

T DENSITY R ENTROPY CcP GAM VS VIs COND PRAN T
(P=1.0) (P=50.) (P=.01) (P=.10) (P=1.0) (P=10.) (P=50.)
MICRO MICRO
K G/CM3 G/CM3 J/6 J7G6 K J7G K Js76 K J76 K J7G K JsG K M/S POISE W/CM K K
600 5.8831l-4 2.9416-2 304.5 8.8959 8.2350 7.5740 6.9131 6.45]11 1.0510 1.3757 486.8 304 446 .7179 600
610 5.7867-4 2.8933-2 315.0 8.9133 8.2524 7.5914 6.9305 6.4685 1.0533 1.3746 490.6 308 452 .7178 610
620 5.69364-64 2.8467-2 325.6 8.9305 8.2695 7.6086 6.9476 6.4856 1.0557 1.3735 494.4 311 458 7177 620
630 5.6030-4 2.8015-2 336.1 83.9474 8.2864 7.6255 6.9645 6.5025 1.0580 1.3723 498.2 315 464 7176 630
640 5.5154-4 2.7577-2 346.7 8.9641 8.3031 7.6422 6.9812 6.5192 1.0604 1.3712 501.9 318 470 .7175 640
650 5.4306-4 2.7153-2 357.3 8.9805 8.3196 7.6586 6.9977 6.5357 1.0627 1.3701 505.6 322 476 7173 650
660 5.3483-4¢ 2.6742-2 368.0 8.9968 8.3358 7.6749 7.0139 6.5519 1.0651 1.3689 509.3 325 482 7172 660
670 5.2685-4 2.6342-2 378.6 9.0128 8.3519 7.6909 7.0299 6.5680 1.0675 1.3678 512.9 328 489 .7171 670
680 5.1910-4 2.5955-2 389.3 9.0286 8.3677 7.7067 7.0458 6.5838 1.0699 1.3667 516.5 332 495 7169 630
690 5.1158-4 2.5579-2 400.0 9.0443 8.3833 7.7224 7.0614 6.5994 1.0723 1.3655 520.1 335 501 .7168 690
700 5.0427-4¢ 2.5213-2 410.8 9.0597 &8.3988 7.7378 7.0769 6.6149 1.0747 1.3664% 523.6 338 507 7167 700
710 4.9717-4 2.4858-2 421.5 9.0750 8.4140 7.7531 7.0921 6.6301 1.0771 1.3633 527.1 341 513 .7165 710
720 4.9026-4 2.6513-2 432.3 9.0901 8.4291 7.7682 7.1072 6.6452 1.0795 1.3622 530.6 345 519 .7164 720
730 4.8355-4 2.64177-2 463.1 9.1050 8.4440 7.7831 7.1221 6.6601 1.0819 1.3611 534.1 348 525 .7163 730
740 4.7701-4 2.3851-2 453.9 9.1197 8.4588 7.7978 7.1368 6.6749 1.0843 1.3600 537.5 351 531 .7161 740
750 4.7065-4 2.3533-2 464.8 9.1343 8.4733 7.8124 7.1514 6.689% 1.0867 1.3589 540.9 354 537 .7160 750
760 4.6446-4 2.3223-2 475.7 9.16487 8.4877 7.8268 7.1658 6.7038 1.0891 1.3579 544.3 357 544 .7159 760
770 4.5843-4 2.2921-2 486.6 9.1629 8.5020 7.8410 7.1801 6.7181 1.0915 1.3568 547.6 360 550 .7158 770
780 4,5255-4 2.2627-2 497.5 9.1770 8.5161 7.8551 7.1942 6.7322 1.0939 1.3558 551.0 364 556 .7157 780
790 4.4682-4 2.2361-2 508.5 9.1910 8.5300 7.8691 7.2081 6.7461 1.0963 1.3547 554.3 367 562 .7156 790
800 4.4126-6 2.2062-2 519.4 9.2048 8.5438 7.8829 7.2219 6.7599 1.0986 1.3537 557.6 370 568 .7155 800
810 4.3579-4 2.1789-2 530.4 9.2185 8.5575 7.8%66 7.2356 6.7736 1.1009 1.3527 560.8 373 574 .7154 810
820 4.3047-4 2.1524-2 541.5 9.2320 8.5710 7.9101 7.2491 6.7871 1.1033 1.3517 564.1 376 580 .7153 820
830 4.2529-4 2.1266-2 552.5 9.2454 8.5844 7.9235 7.2625 6.8005 1.1056 1.3507 567.3 379 586 .7152 830
840 4.2022-4 2.1011-2 563.6 9.2586 8.5977 7.9367 7.2758 6.8138 1.1078 1.3497 570.5 382 592 .7151 840
850 4.1528-6 2.0764-2 576¢.7 9.2717 8.6108 7.9498 7.2889 6.8269 1.1101 1.3488 573.7 385 598 .7150 850
860 4.10645-4 2.0523-2 585.8 9.2847 8.6238 7.9628 7.3019 6.8399 1.1123 1.3478 576.8 388 603 .7149 860
870 4.0573-4 2.0287-2 596.9 9.2976 8.6367 7.9757 7.3148 6.8528 1.1146 1.3469 580.0 391 609 .7148 870
880 4.0112-4 2.0056-2 608.1 9.3104 8.6494 7.9885 7.3275 6.8655 1.1168 1.3460 583.1 394 615 .7148 880
890 3.9662-4 1.9831-2 619.2 9.3230 8.6620 8.0011 7.3401 6.8781 1.1189 1.3451 586.2 397 621 .7147 890
- so¢ 3.9221-4 1.9610-2 630.4 9.3355 8.6746 8.0136 7.3526 6.8907 1.1211 1.3442 589.3 400 627 .7146 900
910 3.8790-4 1.9395-2 641.7 9.3479 8.6870 8.0260 7.3650 6.9031 1.1232 1.3433 592.4 403 633 .7145 910
920 3.8366L-4 1.9184-2 652.9 9.3602 8.69%2 8.0383 7.3773 6.9153 1.1253 1.342¢ 595.4 405 639 .7145 920
930 3.7956-4 1.8978-2 664.2 9.3724 8.7114 8.0505 7.3895 6.9275 1.1274 1.3416 598.5 408 644 .7144 930
940 3.7552-4 1.8776-2 675.5 9.3844 8.7235 8.0625 7.4016 6.9396 1.1294 11,3408 601.5 411 650 .7143 9490
950 3.7157-6 1.8578-2 686.8 9.396% 8.7355 8.0745 7.4135 6.9516 1.1314 1.3400 604.5 414 656 .7143 950
960 3.6770-4 1.8385-2 698.1 9.4083 8.7473 8.0864 7.4254 6.9634 1.1334 1.3392 607.5 417 662 .7142 960
- 970 3.6391-4 1.8195-2 709.4 9.4200 8.7591 8.0981 7.4372 6.9752 1.1353 1.3384 610.5 420 667 .71642 970
- 980 3.6019-4 1.8010-2 720.8 9.4317 8.7707 8.1098 7.4488 6.9868 1.1372 1.3376 613.6 423 673 .7141 980
990 3.5655-4 1.7828-2 732.2 9.4432 8.7823 8.1213 7.4604 6.9984 1.1391 1.3369 616.4 425 679 .7141 950



DRY AIR ONLY; Fr/A
GASEOUS COMPOSITION:

1000
1050
1100
1150
1200

1250
1300
1350
1400
1450

1500
1550
1600
1650
1700

1750
1800
1850
1900
1950

2000
2050
2100
2150
2200

2250
2300
2350
26400
26450

_2500
2550
2600
2650
2700

2750
2800
2850
=2900
2950
3000

24

0; EQUIV.

DENSITY

(P=1.0) (P=50.)

G/7CM3 G/CM3

3.5299-4 1.7649~2
3.3618-4¢ 1.6809-2
3.2090-4 1.60645-2
3.0695~¢ 1.5347-2
2.9616-6 1.4708-2
2.8239-4 1.4120-2
2.7153-4 1.3576-2
2.6147-4 1.3074-2
2.5213-4 1.2607-2
2.43644-6 1.2172-2
2.3533-¢ 1.1766-2
2.2773-4 1.1387-2
2.2062-4 1.1031-2
2.1393-6¢ 1.0697-2
2.0764-4 1.0382-2
2.0171-4 1.0085-2
1.9610-4 9.8052-3
1.9080-4 9.5402-3
1.8578-4 9.2892-3
1.8102-4 9.0510-3
1.7649-¢ 8.8247-3
1.7219-4¢ 8.6095~3
1.6809-6¢ 8.6045-3
1.6418-4 8.2090-3
1.6045-4¢ 8.0225-3
1.5688~-4 7.8442-3
1.5347-4¢ 7.6737-3
1.5021-4 7.51064-3
1.4708-4¢ 7.3539-3
1.4408-4 7.2038-3
1.4120-4 7.0598-3
1.3843-4 6.9213-3
1.3576-4¢ 6.7882-3
1.3320-¢ 6.6602-3
1.3074~% 6.5368-3
1.2836-4¢ 6.4180-3
1.2607-4 6.3034-3
1.2386-4 6.1928-3
1.2172-4 6.0860-3
1.1966-4 5.9829-3
1.1766-4 5.8831-3

TABLE 1A CONCLUDED

RATIO 8 0; CHEM. EQUIV. RATIO=
N2z .78084; 02= .20948;

ENTROPY

(P=.01) (P=.10) (P=1.0)
J76G Js7G6 K J76 K Jz6 K
7643.6 9.4547 8.7937 8.1328
800.8 9.5106 8.8496 8.1887
858.5 9.5642 8.9033 8.2423
9516.6 9.6159 8.9549 8.2939
975.0 9.6656 9.0046 8.3437
1033.8 9.7136 9.0527 8.3917
1093.0 9.7600 9.0991 8.4381
1152.5 9.8049 9.1439 8.4830
1212.2 9.8486¢ 9.1874 8.5265
1272.3 9.8906 9.2296 8.5686
1332.7 9.9315 9.2705 8.6096
1393.3 9.9712 9.3103 8.6493
1456.2 10.0099 9.3489 8.6880
1515.3 10.0475 9.3865 8.7256
1576.7 10.0841 9.4232 8.7622
1638.2 10.1198 9.4589 8.7979
1700.0 10.1546 9.64937 8.8327
1762.0 10.1886 9.5276 8.8667
1824.1 10.2217 9.5608 8.8998
1886.4 10.2541 9.5932 8.9322
1948.9 10.2858 9.6248 8.9638
2011.6 10.3167 9.6557 8.9948
2074.4 10.3470 9.6860 9.0251
2137.3 10.3766 9.7156 9.0547
2200.4 10.4056 9.76446 9.0837
2263.6 10.4340 9.7731 9.1121
2327.0 10.4619 9.8009 9.1399
23%0.5 10.4892 9.8282 9.1672
2454.0 10.5159 9.8550 9.1940
2517.7 10.5422 9.8812 9.2203
2581.5 10.5680 9.9070 9.2460
2645.4 10.5933 9.9323 9.2713
2709.4 10.6181 9.9571 9.2962
2773.4 10.6425 9.9816 9.3206
2837.6 10.6665 10.0055 9.3446
2901.8 10.6901 10.0291 9.3682
2966.2 10.7133 10.0523 9.3914
3030.6 10.7361 10.0751 9.41642
3095.1 10.7585 10.0975 9.4366
3159.6 10.7806 10.1196 9.4587
32264.3 10.8023 10.1413 9.4804

0.0015;
AR=

(P=10.) (P=50.)

J7G K

00000000000 0000000000 ©OCE0I000s ©CO0000000 00000 000000~~~ ~INININS NSNS

L6718
.5277
.5814
.6330
.6827

.7308
L7771
.8220
.8655
.9077

. 9486
. 9884
.0270

0646

L1013

L1370
L1718
.2057
.2389
L2712

.3029
.3338
L3641
.3937
L4227

L6511
L4790
.5063
.5331
.5593

.5851
.6104
.6352
.6596
.6836

.7072
L7304
.7532
L7756
L7977
L8194

.00937;

MW= 28.9651;

J7G K

7.0098
7.0657
7.1194
7.1710
7.2207

7.2688
7.3152
7.3600
7.4035
7.4457

7.4866
7.5264
7.5650
7.6027
7.6393

7.6750
7.7098
7.7437
7.7769
7.8093

7.8409
7.8718
7.9021
7.9317
7.9607

7.9892
8.0170
8.0443
8.0711
8.0973

8.1231
8.16484
8.1733
8.1977
8.2216

8.2452
8.2684
8.2912
8.3136
8.3357
8.3574

co2=

.00032
cP

J7G K

1.1410
1.1495
1.1576
1.1653
1.1726

1.1796
1.1863
1.1926
1.1987
1.2044

1.2099%
1.2151
1.2200
1.2247
1.2291

1.2334
1.2374
1.2612
1.26448
1.2483

1.2515
1.25646
1.2576
1.2604
1.2631

1.2656
1,2681
1.2704
1.2726
1.2747

1.2767
1.2787
1.2806
1.2824
1.2841

1.2858
1.2874
1.2890
1.2905
1.2920
1.2935

s o T Sy e e s i et el i el e e el el

GAM

Vs

619.3
633.8
648.0
661.8
675.4

688.6
701.6
714.4
726.9
739.2

751.3
763.2
775.0
786.5
797.9

809.1
820.2
831.1
861.9
852.6

863.1
873.5
883.8
894.0
904.0

914.0

.- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

VIS

MICRO MICRO
MsS POISE MW/CM K

428
442
455
468
481

653
664

COND

686

PRAN



TABLE 1.1B .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
DRY AIR ONLY; F/A = 0; EQUIV. RATIO & 0; CHEM. EQUIV. RATIC = 0.0015; P = 1.01325 KPA ( 0.01 ATM)
REACTING COMPOSITIONS FROZEN COMPOSITIONS

T DENSITY H ENTROPY MW VIS DLVDLT DLvVDLP cpP (GAM)S Vs COND PRAN cP GAM VS COND PRAN

MICRO MICRO MICRO

K G/CM3 J76G J76 K POISE J76 K M/7S  W/CHM K J7G6 K Ms7S  WseM K
900 3.9221-6 630.5 9.3356 28.965 400 1.00600 ~1.0000 1.1215 1.3440 589.2 627 .715 1.1211 1.3442 589.3 627 .715
950 3.7157-6 686.8 9.3965 28.965 414 1.0000 -1.0000 1.1322 1.3397 606.4 656 .714 1.1314 1.3400 604.5 656 .71%
1000 3.529%-6 743.7 9.4548 28.965 428 1.0000 -1.0000 1.1422 1.3357 619.2 685 .714 1.1410 1.3362 619.3 684 .714
10590 3.3618-6 801.0 9.5108 28.965 442 1.0000 -1.0000 1.1513 1.3321 633.6 712 .714 1.1495 1.3328 633.8 711 .714
1100 3.2090-6 858.8 9.5645 28.965 455 1.0000 ~-1.0000 1.1602 1.3287 647.7 739 .715 1.1576 1.3297 648.0 738 .714
1150 3.0695-6 917.0 9.6163 28.965 468 1.0000 -1.0000 1.1690 1.3255 661.5 766 .715 1.1653 1.3269 661.8 764 .715
1200 2.9616-6 975.7 9.6662 28.965 481 1,0000 ~-1.0000 1.1777 1.3223 674.9 792 .715 1.1726 1.3241 675.4 789 .715
1250 2.8239-6 1034.8 9.7145 28.965 494 1.0000 -1.0000 1.1864 1.3192 688.0 819 .716 1.1796 1.3216 688.6 814 .716
1300 2.7153-6 1094.3 9.7612 28.965 506 1.0000 -1.0000 1.1951 1.3161 700.8 845 .716 1.1863 1.3192 701.6 839 .716

1350 2.6147-6 1154.3 9.8064 28.965 519 1.0000 -1.0000 1.2039 1.3131 713.3 871 .717 1.1926 1.3170 714.4 863 .716 _

1400 2.5213-6 1214.7 9.8504 28.965 531 1.0000 -1.0000 1.2128 1.3101 725.6 898 .717 1.1987 1.3149 726.9 887 .717
1450 2.4344-6 1275.6 9.8931 28.965 542 1.0001 -1.0000 1.2221 1.3071 737.6 924 .717 1.2044 1.3129 739.2 911 .717
1500 2.3532-6 1337.0 9.9347 28.965 554 1.0002 -1.0000 1.2319 1.3039 749.3 952 .717 1.2099 1.3111 751.3 934 .718
1550 2.2773-6 1398.8 9.9753 28.965 566 1.0003 -1.0000 1.2425 1.3007 760.7 980 .717 1.2151 1.3093 763.3 958 .717
1600 2.2061-6 1461.2 10.0149 28.964 577 1.0006 ~1.0000 1.2543 1.2972 771.9 1610 .716 1.2200 1.3077 775.0 981 .717
1650 2.1392-6 1524.3 10.0537 28.963 538 1.0011 -1.0000 1.2679 1.2935 782.7 1043 .715 1.2247 1.3062 786.6 1004 .717
1700 2.0762-6 1588.1 10.0918 28.962 599 1.0018 -1.0001 1.2841 1.289%2 793.2 1078 .71%4 1.2292 1.3047 798.0 1027 .717
1750 2.0167~6 1652.7 10.1293 28.960 610 1.0030 -1.0001 1.3040 1.2844 803.3 1119 .712 1.2336 1.3034¢ 809.2 1050 .717
1800 1.9605-6 1718.5 10.1663 28.957 621 1.0047 -1.0001 1.3289 1.2787 812.9 1166 .708 1.2374 1.3021 820.4 1072 .717
1850 1.9072-6 1785.7 10.2032 28.952 632 1.0072 -1.0002 1.3606 1.2721 822.1 1221 .704 1.2412 1.3010 831.4 1095 .717
1900 1.8566-6 1854.7 10.2400 28.946 643 1.0108 ~1.0003 1.4013 1.264%4 830.7 1290 .699 1.2449 1.2999 842.3 1116 .717
1950 1.8084-6 1926.1 10.2770 28.936 653 1.0159 -1.0005 1.4536 1.2555 838.7 1376 .691 1.24864 1.2990 853.1 1138 .717
2000 1.7623-6 2000.4 10.3146 28.922 664 1.0230 -1.0008 1.5205 1.2455 846.2 1479 .683 1.2517 1.29%982 863.9 11606 .717
20590 1.7181-6 2078.4 10.3532 28.902 674 1.0324 -1.0011 1.6056 1.2344 853.2 1610 .673 1.2568 1.2974 874.7 1180 .717
2100 1.6757-6 2161.3 10.3931 28.875 685 1.0450 -1.0015 1.7127 1.2225 859.8 1773 .661 1.2579 1.2969 885.5 1201 .717
2150 1.6347-6 2250.1 10.4349 28.839 695 1.0612 -1.0022 1.8460 1.2103 866.1 1976 .649 1.2608 1.2965 896.4 1222 .717
2200 1.59649-6 2346.4 10.4792 28.792 705 1.0820 -1.0029 2.0097 1.1980 872.4 2225 .637 1.2636 1.2962 907.5 1242 .717
2250 1.5562-6 2451.7 10.5265 28.731 715 1.1079 -1.0040 2.2079 1.1861 878.8 2527 .625 1.2663 1.2962 918.7 1262 .717
2300 1.5182-6 2567.8 10.5775 28.654 725 1.1397 -1.0053 2.4442 1.1750 885.6 2889 .613 1.2690 1.2964 930.2 1282 .718
2350 1.4809-6 2696.8 10.6330 28.556 735 1.1780 -1.0068 2.7209 1.1650 892.8 3313 .604 1.2716 1.2970 942.0 1302 .718
2400 1.4439-6 2840.6 10.6935 28.436 745 1.2230 -1.0088 3.0387 1.1563 900.8 3800 .596 1.27642 1.2978 954.3 1323 .718
2450 1.4072-6 3001.3 10.7598 28.291 755 1.2747 -1.0110 3.3958 1.1489 909.5 4346 .590 1.2767 1.2990 967.1 1343 .717
2500 1,3707-6 3180.7 10.8323 28.118 765 1.3323 -1.0136 3.7866 1.1428 919.1 4941 .586 1.2792 1.3007 980.6 1364 .717
2550 1.33642-6 3380.4 10.9113 27.917 775 1.3945 -1.0165 4.2009 1.1381 929.7 5564 .585 1.2817 1.3027 994.7 1386 .717
2600 1.2977-6 3601.0 10.9970 27.687 785 1.4589 ~1.0196 4.6228 1.1346 941.2 6189 .586 1.2842 1.3052 1009.5 1408 .716
2650 1.2614~-6 3842.4 11.0890 27.429 795 1.5222 -1.0228 5.0302 1.1323 953.7 6777 .590 1.2866 1.3082 1025.1 1431 .715
2700 1.2253-6 4103.3 11.1865 27.148 805 1.5802 -1.0258 5.3953 1.1311 967.1 7284 .596 1.2891 1.3116 1041.4 16454 .714
2750 1.1898-6 64380.7 11.2883 26.848 816 1.6280 -1.0285 5.6860 1.1310 981.4 7664 .605 1.2915 1.3154 1058.4 1478 .713
2800 1.1550-6 4670.1 11.3926 26.537 826 1.6608 -1.0306 5.8707 1.1320 996.5 7874 .616 1.2939 1.3195 1075.9 1503 .711
2850 1.1214-6 6965.6 11.4971 26.225 837 1.6745 -1.0319 5.9232 1.1340 1012.3 7887 .628 1.2962 1.3238 1093.7 1528 .710
2900 1.0892-6 5260.0 11.5996 25.920 847 1.6669 -1.0322 5.8302 1.1373 1028.6 7696 .642 1.2985 1.3281 1111.5 1554 .708
=2950 1.0589-6 5546.2 11.6974¢ 25.632 858 1.6382 -1.0314 5.5958 1.16417 1045.2 7321 .656 1.3006 1.3323 1129.1 1580 .707
3000 1.0305-6 5817.6 11.7887 25.368 869 1.5916 -1.0298 5.2433 1.1476 1062.2 6807 .669 1.3026 1.3362 1146.2 1605 .705

et

5]
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DRY AIR ONLY;

et bt ek b et b ettt b b b e e b b e NINORININIRN PRORIRIRI RN G Gt O G

DENSITY

G/CM3

.9221-5
.7157-5
.5299-5
.3618-5
.2090-5
.0695-5

.96416-5
.8239-5

7153-5

.6147-5
.5213-5
.4344-5

.3532-5
.2773-5
.2062-5
.1393-5
.0763-5
.0170-5

.9609-5
.9078-5
.8574-5
.8096-5
.7661-5
.7207-5

.6792-5
.6395-5
.6014-5
.5648-5
.5294-5
.4952-5

.4620-5
.4296-5
.3980-5
.3671-5
.3366-5
.3066-5

.2769~-5
.2676-5
.2184-5
.1895-5
.1609-5
.1325-5
.1046-5

F7A =

H
J76

630.

917.

0;

NUWOOTUIN ~NPRO0I AJWWRN oo~

SN ovo

e~V "o WwHOU

TABLE

EQUIV. RATIO =

EN

coo COoODOOVW O O N0 N0 O N fV- KV V. XV, XV RV. ] D NO DN DO R-Rr-RT-RV- R -RV-] O 00 08 00 00 0

-

et
cooo

TROPY
J7G K

6766
.7355
.7938
.8498
.9036
. 9553

.0053
.0535
.1002
.16455
.1894
.2321

L2737
L3142
.3537
.3923
L4301
L6671

.5034
.5392
.5745
L6094
.6440
.6786

L7132
L7480
.7832
L8191
.8559
.8940

.9335
.9748
.0182
.0640
L1126
L1643

.2192
L2775
.3395
L4050
L4739
.5459
.6206

MW

28.965
28.965
28.965
28.965

28.965

28.965
28.965
28.965
28.965
28.965
28.965

28.965
28.965
28.965
28.965
28.964
28.964

28.963
28.961
28.959
28.956
28.951
28.945

28.937

1.2B .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

0; CHEM.

VIS
MICRO
POISE

400
414
428
462
455
468

481
494
506
519
531
542

554
566
577
588
599
610

621
632
643
653
664
676

685

EQUIV. RATIO

0.0015;

REACTING COMPOSITIONS

DLVDLT DLVDLP

ot bt et e bed bkt et b et

bl bt bt et et et et

Pt bt ot ot ot ot b ek et ol ot ot ek fd (od ok et e

cP

J7G K

DD PUWHAW NNV N e [l ol el el el et el et et et et bl et d e et et bt et ot ok bt b et fd b et et

L1215
.1322
L1422
.1513
L1602
.1690

L1777
L1864
.16850
.2037
.2125
.2213

.2306
.2398
.2696
.2600
L2712
.2836

.2976
L3137
. 3327
.35564
.3826
L4157

.4559
.5047
.5636
.63645
L7192
.8193

.9367

(GAM)S

Dl aak el e el o S e el e e e e e e e el I e e e N S e oad el B Sl el el e e Sy ey e el ]

.364490
.3397
. 3357
L3321
.3287
.3255

.3223
L3192
L3161
.3132
L3102
.3073

.3043
L3014
.2984%
.2953
.2921
.2887

.2851
.2812
.2768
.2720
.2666
.2607

.2540
L2468
.2389
.2306
.2218
.2130

L2041
.1955
.1872
L1796
L1726
L1664

L1611
.1565
L1529
L1500
.1480
L1467
L1463

Vs COND PRAN
MICRO
M/5 W/CM K

589.2 627 .715
606.4 656 .714
619.2 685 .714
633.6 712 .714
647.7 739 .715
661.5 766 .715

676.9 792 .715
688.0 819 .716
700.8 845 .716
713.4 871 .717
725.6 897 .717
737.6 923 .717

769.4 950 .718
760.9 977 .717
772.2 1005 .717
783.3 1034 .717
794.1 1064 .716
804.6 1095 .715

814.9 1129 .714
824.9 1165 .713
834.6 1206 .711
843.9 1251 .708
852.9 1303 .704
861.6 1364 .700

869.9 1435 .695
877.8 1519 .688
885.4 1619 .681
892.7 1738 .673
899.7 1880 .663
906.6 2047 .653

913.5 2243 .643
920.5 2471 .633
927.6 2733 .624
935.0 3032 .615
942.8 3366 .607
951.1 3735 .600

959.8 4134 .595
969.2 64557 .591
979.1 4995 .589
989.7 5434 ,588
1001.0 5858 .590
1012.9 6249 .593
1025.4 6587 .597

P =10.1325 KPA ( 0.10 ATM)
FROZEN COMPOSITIONS

cpP GAM Vs COND PRAN
MICRO
JsG K M/S W/CM K

.3442 589.3 627 .715
.36400 6064.5 656 .716
3362 619.3 684 .71¢
.3328 633.8 711 .714
.3297 648.0 738 .714
.3269 661.8 764 .715

L3241 675.4 789 .715
.3216 688.6 814 .716
.3192 701.6 839 .716
L3170 714.4 863 .716
L3149 726.9 887 .717
.3129 739.2 911 .717

L3110 751.3 934 .718
L3093 763.2 958 .717
.3077 775.¢0 981 .717
.3061 786.5 1004 .717
.3047 797.9 1027 .717
.3034¢ 809.2 1050 .717

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1.3021 820.3 1072 .717

1.3009 831.2 1095 .717
.2648 1.2998 842.0 1116 .717

1.2988 852.8 1138 .717

1.2978 863.4 1159 .717

1.2969% 873.9 1180 .717

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

.2961 384.4 1201 .717
.2956¢ 894.8 1221 .717
.2948 905.1 1241 .718
.2943 915.5 1261 .718
.2939 925.9 1281 .718
L2936 936.3 1300 .718

.2935 946.8 1320 .719
.2935 957.5 1339 .719
L2936 968.3 1359 .719
.2940 979.3 1378 .719
.2946 990.6 1398 .719
.2954 1002.3 1419 .719

.2964 1014.2 1439 .718
.2977 1026.6 16460 .718
.2993 1039.5 1481 .717
.3012 1052.8 1503 .716
.3034 1066.6 1526 .716
.3058 1080.9 1549 .715
.2968 1.3086 1095.6 1572 .713

.2793

ok ot ok ot At ot e e ok b et el et et et bt et ot e et e et ek et b b e b et et et e ek b el et et et e et
~n
-+
oo
w




Er
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DRY AIR ONLY;

T
K

900
950
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1850
1900
1950
2000
2050

2100
2150
2200
2250
2300
2350

26400
2450
2500

2550
2600
2650

2700
2750
2800
2850

2900

=2950
3000

DENSITY
G/CM3

3.9221-4
3.7157-4
3.5299-4
3.3618-4
3.2090-4
3.0695-¢

2.9416-4
2.8239-4
2.7153-4
2.6147-4
2.5214-4
2.4344-4

2.3533-4
2.2773-6
2.2062-4
2.13%93-4
2.0764-4
2.0171-4

1.9610-6
1.9080-4
1.8577-4
1.8100-4
1.7667-4
1.7215-4

1.6804~4
1.6611~-4
1.6035-64
1.5676-4
1.5330-4
1.4999-4

1.4680-4
1.64372-4
1.4075-4
1.3787-4
1.3508-4
1.3237-¢

1.2972-4
1.2715-4
1.2463-4
1.2216-4
1.1973-4
1.1735-4
1.1500-4

F/7A =

CORNUNPO WORAARR SUIWAUH VNOHON HUIANUN® VINUWUWONc oma~kwn

0;

TA

BLE

EQUIV. RATIO =

EN

VOO ODOOO VOOV BO VOOV OO VR Mo G0 m 00000909'05_00

TROPY

28
28

MW

.959
.956

1.3B

0; CHEM. EQUIV. RATIO

Vis
MICRO
POISE

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
0.0015;

REACTING COMPOSITIONS

DLVDLT DLVDLP

b bt bt b bl e e i bt et e b e e et e e e e et e b et e e e e

.0000 -1.0000
.0000 ~1.0000
.0000 -1,0000
.0000 -1.0000
.0000 -1.0000

0000 -1.0000
0000 -1.0000
.0000 ~-1.0000
0000 -1.0000
0000 -1.0000
.0000 ~1.0000
.0000 -1.0000
.0000 -1.00080
.0000 -1.0000
.0001 -1.0000
.0001 -1.0000

.0002 -1.0000
.0003 -1.0000

L0005 -1.0000
.0007 -1.0000
.0011 -1.0000
.0016 -1.0001
.0023 -1.0001
.0033 -1.0001

.0045 -1.0002
.0062 -1.0002
.0084 -1.0003
.0112 -1.0004
.0147 -1.0006
L0190 ~1.0007

.0244 -1.0010
.0308 -1.0012
.0386 -1.0016

.0478 -1.0020
.0587 ~1.0025
L0713 -1.0031
.0858 ~1.0038
L1024 -1.0046
.1210 -1.0056
.1418 -1.0067

.1647 -1.0079
.1896 -1.0092
.2164 -1.0107

cP
J76 K

1.1215
.1322
.14622
.1513
.1602
L1690

L1777
.1864
.1650
.2036
.2123
.2211

.2300
.2389
.26481
.2575
L2671
L2772

.2877
.2989
L3110
. 3242
.3388
.3552

.3738
.3950
L4194
L4476
.4802
.5178

L5611
L6110
.6679
.7327
.8059
.888¢0

.9796
.0808
L1917
L3122
.6617
.5795
.7263

NN N - T et et et ot et Il ol el ] et ot et et et et ot gt fd ot et et e ot et ok fnd et ot ot ot et

(GAM)S

Pt ot et e et e b b b e e e e e et e el e et B et e e e e e e e

Vs COND PRAN
MICRO
M/7S  W/CHM K

589.2 627 .715
606.4 656 .714
619.2 635 .71%
633.6 712 .714
647.7 739 .715
661.5 766 .715

674.9 792 .715
688.0 819 .716
700.8 845 .716
713.4 871 .717
725.6 897 .717
737.7 923 .717

961.8 2309 .649

969.2 2482 .64l
976.7 2673 .633
984.3 2883 .626
992.2 3112 .619
1000.3 3360 .612
1008.7 3623 .607
1017.4 3901 .602

P = 101.325 KPA ( 1.00 ATM)

cP
J76 K

1.1211
1.1314
1.1410
1.1495
1.1576
1.1653

1.1726
1.1796
1.1863
1.1926
1.1987
1.2044

1.2099
1.2151
1.2200
1.2247
1.2291
1.2334

1.2374
1.2412
1.26448
1.2482
1.2515
1.25646

1.2575
1.2603
1.2630
1.2655
1.2679
1.2702

1.2724
1.2746
1.2766
1.2785
1.2804
1.2822

1.2840
1.2857
1.2873
1.2890
1.2906
1.2921
1.2937

1.3442
1.3400
1.3362
1.3328
1.3297
1.3269

1.3241
1.3216
1.3192
1.3170
1.3149
1.3129

1.3110
1.3093
1.3077
1.3061
1.3047
1.3033

1.3021
1.3009
1.2997
1.2987
1.2977
1.2968

1.2959
1.2951
1.2944
1.2937
1.2931
1.2925

1.2920
1.2916
1.2913
1.291¢0
1.2909
1.2908

1.2908
1.2910
1.2913
1.2916
1.2922
1.2929
1.2937

FROZEN COMPOSITIO
GAM Vs

589.3
604.5
619.3
633.8
648.0
661.8

675.4
688.6
701.6
714.4
726.9
739.2

751.3
763.2
775.0
786.5
797.9
809.1

820.2
831.2
8642.0
852.6
863.2
873.6

884.0
894.2
904.4
916.4
924.5
934.4

964.4
954.3
964.2
976.1
984.0
994.0

1004.1
1014.3
1026.6
1035.1
1045.7
1056.6
1067.7

NS

934
958
981

10064 .

1027
1050

1072
1095
1116
1138
1159
1180

1201
1221
1241
1261
1280
1300

1319

1338 .

1357
1376

1395 .

1414

16434
1453

1472 .
1492 .

1512
1532
1552

COND PRAN
MICRO
M/7S  W/CM K

1718



BT

DRY AIR ONLY;

T

900
950
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1850
1900
1950
2000
2050

2100
2150
2200
22590
2300
2350

2400
2450
2500

_2550
2600
2650

2700
2750
2800
2850
2900
=2950
3000

Ly

PN N NN L L

bt b bt ok et b ek el el ot ek et

[ st el o)

.23
.21
.1890-3
.1678-3

DENSITY

G/7CM3

.9221-3
.7157-3
.5299-3
.3618-3
.2090-3
.0695-3

.96416-3
.8239-3
.7153-3
.61647-3
.5214-3
.4364-3

.3533-3
.2776-3
.2062-3
.1393-3
.0764-3
.0171-3

.9611-3
.9081-3
.8578-3
.8102-3
.7649-3
.7218-3

.6808-3
.6416-3
.6042-3
.5685-3
.5342-3
.5014~3

.6699-3
.6397-3
.4106-3
.3825-3
.3555-3
.3294-3

.3042-3
.2797-3
.25%0-3

1-3
7-3

Fra =

H
J76

630.
686 .
763.
801,
858.
917.

975.
1034.
109¢4.
1154,
1214,
1275.

1336.
1398.
1660.
1523.
1586.
1649.

1713.
1778.
1843,
1908.
1974,
2041.

2108.
2176.
2244.
2313.
2383.
2453.

2525.
2597.
2671,
27466.
2822.
2900.

2979.
3060.
3143,
3228.
3316.
36406.
3498.

0;

OHOWUNMWUWN OPANPOULU N/ LDHD LB WDIY WPAUNUIR® COANLWPON oo~

E

EN

0000000000 CO00 00000000 MOEMMOOOE OO0 00 00000000~~~ IS SIS

QUIV.

TROPY
JsG X

.3527
L4136
L4719
.5279
.5817
.6334

.6834
L7316
L7783
.8236
.8675
.9102

.9517
.9922
.0317
.0702
L1079
L1447

.1808
L2161
.2507
.2847
L3181
.3510

. 3833
.4152
L4466
L4776
.5083
.5387

.5688
.5987
.6284
.6580
.6876
L7172

TA
RAT

BLE
10 =

MW

.965

.965
2965

2965

.965
. 965
.965
.965
.965
.965

.965
.965
. 965
.965
.965
.965

.965
.965
.965
.965
. 964
.964

.963
.962
.960
.958
.956
.952

.948

1.4B

VIS
MICRO
POISE

400
414
428
442
455
468

481
494
506
519
531
542

554
566
577
588
599
610

621
632
6463
653
666
674

685
695
705
715
725
735

745
755
765
775
784
794

804
813
823

862
851
861

DLVDLT

et bt ot et et st

e b bt e e e

P L el i ad el e el el el e R e S S e

cooocoo
coocooo
coocooe
cocoocoe

o0 ococoooo
co cooocoo
oo ocoococoo
oo ococooo

oo
oo
oo
oo

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
0; CHEM. EQUIV.

RATIO 0.0015;
REACTING COMPOSITIGNS
DLVDLP CP (GAM)S Vs COND PRAN
MICRO
J/G K M/S  W/CM K

-1.0000 1.1215 1.3440 589.2 627 .715
-1.0000 1.1322 1.3396 604.4 656 .714
-1.0000 1.1422 1.3357 619.2 685 .714
-1.0000 1.1513 1.3321 633.6 712 .714
-1.0000 1.1602 1.3287 647.7 739 .715
~1.0000 1.1696 1.3254 661.5 766 .715
=1.0000 1.1777 1.3223 674.9 792 715
-1.0000 1.1864 1.3192 688.0 819 .716
-1.0000 1.1950 1.3161 700.8 845 .716
-1.0000 1.2036 1.3131 713.3 871 .717
-1.0000 1.2123 1.3102 725.6 897 .717
-1.0000 1.2210 1.3073 737.¢6 923 .717
-1.0000 1.2298 1.3044 749.4 949 .718
-1.0000 1.2387 1.3016 761.0 976 .718
-1.0000 1.2476 1.2988 772.3 1003 .718
~1.0000 1.2567 1.2960 783.5 1031 .717
~1.0000 1.2659 1.2933 7964.4 1058 .717
-1.0000 1.2751 1.2905 &05.2 1086 .717
-1.0000 1.2846 1.2878 815.7 1113 .717
-1.0000 1.2942 1.2851 826.1 1ll42 .717
-1.0000 1.3041 1.2824¢ 836.3 1170 .716
-1.0000 1.3144 1.2797 846.4 1200 .716
-1.0000 1.3250 1.2770 856.2 1230 .716
-1.0000 1.3360 1.2743 866.0 1260 .715
~1.0001 1.3477 1.2715 875.5 1291 .715
-1.0001 1.3602 1.2687 884.9 1324 .714
-1.0001 1.3735 1.2658 894.2 1358 .713
-1.0001 1.3880 1.2629 903.2 1394 .712
-1.0002 1.4036 1.25%9 912.2 1433 .711
-1.0002 1.4208 1.2568 920.9 1474 .709
-1.0003 1.4397 1.2536 929.6 1518 .707
-1.0004 1.4605 1.2502 938.0 1565 .705
-1.0005 1.4835 1.2468 946.4 1617 .702
~1.0007 1.5089 1.2433 954.6 1674 .698
-1.0008 1.5371 1.2397 962.6 1737 .694
~1.0010 1.5681 1.2360 970.6 1805 .69¢C
~1.0013 1.602¢ 1.2322 978.5 1880 .685
-1.0015 1.6400 1.2285 986.2 1962 .6380
-1.0019 1.6813 1.2247 993.9 2051 .674
-1.0022 1.7263 1.2209 1001.6 2149 .669
=1.0027 1.7753 1.2171 1009.3 2255 .663
-1.0032 1.8282 1.2135 1016.9 2371 .656
-1.0037 1.8852 1.2099 1024.6 26495 .650

J

Bt e et et e ek bt bt et bt et b bt d e b et b bt et ok o o bl et bt bt e B ) fed el ok ok et ek e et et

P = 1013.25 KPA (10.00 ATM)

FROZEN COMPOSITIONS

cpP
/G K

L1211
L1314

GANM

b b bk e b b b bt b bt e b e fd bt o o b ek e bl e ol bl bt et o et e e el b et bt et e et et e
N
91
o]
o

Vs COND PRAN
MICRO
M/S WsCM K
589.3 627 .715
606.5 656 .714
619.3 684 .714
633.8 711 .714
668.0 738 .714
661.8 764 .715
675.4 789 .715
688.6 814 .716
701.6 839 .716
714.4 863 .716
726.9 887 .717
739.2 $11 .717
751.3 934 .718
763.2 958 .717
775.0 981 .717
786.5 1004 .717
797.9 1027 .717
809.1 1050 .717
820.2 1072 .717
831.1 1095 .717
841.9 1116 .717
852.6 1138 .717
863.1 1159 .717
873.5 1180 .717
883.8 1201 .717
894.0 1221 .717
904.1 1241 .718
914.1 1261 .718
924.0 1280 .718
933.8 1300 .719
9643.6 1319 .719
953.2 1338 .720
962.8 1356 .720
972.4 1375 .720
981.9 1394 .720
991.3 1413 .72¢
1060.7 1432 .720
1010.1 1451 .721
1019.5 16469 .721
1028.9 1488 .720
1038.3 1507 .720
1047.8 1526 .720
1057.3 1545 .720

et
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DRY AIR ONLY;

T

900
950
1000
1050
1100
1150

12080
1250
1300
1350
1400
14590

1500
1550
1600
1650
1700
1750

1800
1850
1900
1950
2000
2050

2100
2150
2200
22590
2300
2350

2600
2450
2500

_2550
2600
2650

2700
2750
2800
2850

_2900

=2950
3000

[

VIVIR RO ORI ~NN N0 000N b e e e

DENSITY

G/CM3

.9611-2
.8578-2
.7650~-2
.6809-2
.6045-2
.5347-2

.4708-2
.4120-2
.3577-2
.3074-2
.2607-2
.2172-2

.1767-2
.1387-2
.1031-2
.0697-2
.0382-2
.0086-2

.8056~3
.5405-3
.2895-3
.0512-3
.8249-3
.6096-3

.40645-3
.2090-3
.0222-3
.8637-3
.6729-3
.5093-3

.3526-3
.2018-3
.0570-3
.9178-3
.7838-3
.6566~3

.5300-3
.4097-3
.2933-3
.1808-3
.0718-3
.9661-3
.8635-3

Fsa =

H
J/7G

630.
686 .
763,
801.
858.
917.

975.
1034.
1094.
1154,
1214,
1275.

1336.
1398.
1460.
1523.
1586.
1649.

1713,
1778.
1843,
1908.
1974,
2040,

2107.
2174,
22642.
2311,
2379.
2449.

2519.
2590.
2661.
2733.
2806.
2880.

2955.
3030.
3107.
3185.
3266,
3346,
3426.

0;

00O~

VPP ON AR~ NHNoacscowun Nwunnow O P UWNO® (- RN VIR ]

E

000D 00 CRCOCRCOO000 QOO0 ~I~d~d NSNS NNNNNN NNNSNNSN NSNS

QUIV.

ENTROPY

J76 K

.8907
.9516
.0100
L0659
L1197
L1715

L2214
L2696
L3163
L3616
.4055
L4682

.4898
.5303
.5697
.6082
.6459
.6827

.7188
L7541
.7887
.8226
.8559
.8887

L9209
. 9526
. 9838
.0145
. 04648
L0747

L1042
L1334
L1622
.1908
L2191
L2472

.2752
. 3029
.3306
.3581
L3856
L4131
.4405

TA

RATIO B

BLE

MW

.965
.965
. 965
.965
. 965
. 965

.965
.966
. 966
. 966
. 966
.966

.966
. 966
.966
. 966
.966
.966

. 966

. 966
.966
. 966
.966

.965
.965
.964%
.963
.962
.961

.959
.957
. 954
.950
. 9466
L9461

.935
.928
.919
.909
.897
.884
.869

1.5B
0; CHEM.

VIS
MICRO
POISE

400
414
428
442
455
468

681
696
506
519
531
542

554
566
577
588
599
610

621
632
643
653
664
674

685
695
705
715
725
735

745
755
765
775
784
794

804
813
823
832
862
851
860

DLVDLT

bt

OO O

Hooooo

Bt et ok bt ot bt bt b e et e b bt et b b b e e e e e

N—oo

RATIO 0.0015;
DLVDLP cP
J/7G K

-1.0000 1.1216
-1.0000 1.1322
=1.0000 1.1422
-1.0000 1.1513
~-1.0000 1.1603
~1.0000 1.1691
-1.0000 1.1778
-1.0000 1.1864
-1.0000 1.1950
-1.0000 1.2037
-1.0000 1.2124
-1.0000 1.2211
-1.0000 1.2298
-1.0000 1.2387
-1.0000 1.2476
-1.0000 1.2565
-1.0000 1.2656
-1.0000 1.2747
-1.0000 1.2839
-1.0000 1.2931
-1.0000 1.302¢4
-1.0000 1.3119
-1.0000 1.3215
-1.0000 1.3312
=1.0000 1.36411
-1.0001 1.3513
-1.0001 1.3618
-1.0001 1.3727
-1.0001 1.3840
-1.0003 1.3959
-1.0002 1.4085
-1.0002 1.4217
-1.0003 1.4358
-1,0003 1.4509
-1.0004 1.4671
-1.0005 1.4844
-1.0006 1.5031
-1.0007 1.5232
~1.0009 1.5449
-1.0010 1.5681
-1.0012 1.5932
-1.0015 1.6200
-1,0017 1.6488

REACTING COMPOSITIONS
(GAM)S

P bt b et et et bt e b e e e

o et b e

= bt et e

[l e Ll

.— PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV.

Vs COND PRAN
MICRO
M/S  W/CM K
589.2 627 .715
604¢.4 656 .714
619.2 6385 .714
633.6 712 .714
647.7 739 .715
661.5 766 .715
674.9 792 .715
688.0 819 .716
700.8 845 .716
713.3 871 .717
725.6 897 .717
737.6 923 .717
769.4 949 .718
761.0 976 .718
772.3 1003 .718
783.5 1030 .717
794.4 1058 .717
805.2 1085 .717
815.7 1113 .717
826.1 1140 .717
836.4 1168 .717
846.5 1197 .716
856.4 1225 .716
866.2 1254 .716
875.9 1283 .716
885.4 1312 .716
894.8 1342 .716
904.0 1373 .715
913.1 1405 .715
922.1 1437 .714
931.0 1472 .713
939.8 1507 .712
948.64 1545 .711
957.0 1585 .709
965.64 1627 .707
973.7 1672 .705
982.0 1719 .703
990.1 1770 .700
998.1 1825 .697
1006.1 1883 .693
1016.0 1945 .689
1021.9 2012 ,685
1029.7 2084 .681

P

Js

ot ot et et bt e e bt et et el bt et e et e et bt e e

=

et et ot ot bt o et

= 5066.25 KPA (50.00 ATM)
FROZEN COMPOSITIONS

CP
G K

L1211
L1314
.1410
.1495
L1576
L1653

L1726
L1796
L1863
.1926
.1987
L2044

.2099
.2151
.2200
L2247
.2291
L2334

.2374
L2412
L2648
.2482
.2515
.2546

.2575
.2603
.2629
.2656
L2678
.2701

L2723
L2743
.2763
.2782
.2800
.2817

.2834
.2850
.2865
.2880
.2895
L2909
.2922

GAM

.3642
.36400
L3361
.3328
.3297
.3268

.32641
.3216
.3192
.317¢0
.3149
.3129

L3110
.3093
L3077
L3061
L3047
.3033

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1.302¢0
1.3008
1.2997
1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2986

.2976
.2967

.2958
.2949
.2942
.2934
.2927
.2921

.2914
.2908
.2903
.2898
.2893
.2889

.2885
.2881
.2878
.2875
.2872
.2870
.2868

Vs COND PRAN
MICRO
M/5  W/CM K
589.3 627 .715
606.5 656 .71¢4
619.3 684 .714
633.8 711 .714
648.0 738 .714
661.8 764 .715
675.4 789 .715
688.6 814 .716
701.6 839 .716
716.4 863 .716
726.9 887 .717
739.2 911 .717
751.3 934 .718
763.2 958 .717
775.0 981 .717
786.5 1004 .717
797.9 1027 .717
809.1 1050 .717
820.2 1072 .717
831.1 1095 .717
841.9 1116 .717
852.6 1138 .717
863.1 1159 .717
873.5 1180 .717
883.8 1201 .717
8964.0 1221 .717
904.0 1241 .718
914.0 1261 .718
923.9 1280 .718
933.6 1300 .719
943.3 1319 .719
952.9 1337 .720
962.5 1356 .720
971.9 1375 .720
981.3 1394 .720
990.6 1413 .720
999.8 1431 .721
1009.0 1450 .721
1018.2 1469 .721
1627.3 1487 .721
1036.4 1506 .721
1045.4 1524 .721
1054.4 1543 .721
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FUEL H/C ATOM RATIO

DRY AI

200
210
220
230
260

250
260
270
280
290
298

300
310
320
330
340

350
360
370
380
390

600
410
620
%30
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

R;

(

Pt bt ot ot ot ot et b et et

bt ot i et et

oo oo L=l N e i - s ) NN 00 00 Co Co O RV N Ve IV N )

=1.700;
DENSITY

P=1.0) (P=50.)

Gs/CM3 G/CM3

.7681-3 8.8403-2
.6839-3 8.64193-2
.6073-3 8.0366-2
.5374-3 7.6872-2
.47364-3  7.3669-2
.4146-3 7.0722-2
.3600~-3 6.8002-2
.3097-3  6.54864-2
.2629-3 6.3145-2
.2196-3 6.0968-2
.1860-3 5.9301-2
.1787-3 5.8935-2
.1407-3 5.7034-2
.1050-3 5.5252-2
.0716~3 5.3578-2
.06400-3 5.2002-2
.0103-3 5.0516-2
.8225-4 6.9113-2
.5571-6 64.7785-2
.3056-4% 4.6528-2
.0670-4 6.5335-2
.8403-4 4.64201-2
.6247-64  4.3123-2
.4193~6  6.2097-2
.2235-6¢ 64.1118-2
.0366-4 64.0183-2
.8580-4 3.9290-2
.6872-4 3.86436-2
.5237-6¢ 3.7618-2
.3669-¢ 3.6835-2
.2166-4 3.6083-2
.0722-4 3.5361-2
.9336-4 3.4668-2
.8002-4 3.4001-2
.6719-4  3.3360-2
.5484-6¢ 3.2742-2
.4293-64 3.21647-2
.3145-¢ 3.1572-2
.2037-4 3.1019-2
.0968-6 3.0484-2
.9934-4  2.9967-2

F/7A=0.017613;
GASEOUS COMPOSITION:

H

Js7G

-850.
~840.
-830.
-820.
-810.

-800.
-790.
-779.
-769.
-759.
-751.

-749.
-739.
-729.
-718.
-708.

~-698.
-688.
-677.
-667.
-657.

-647.
-636.
~626.
-616.
-605.

-595.
-584.
-574.
-566.
-553.

-543.
-532.
-522.
-511.
-500.

-490.
-479.
-469.
-458.
~447.

SHNON D aAvOND Lot oonN [FRN, R N0 XV.)

AU O W N D00

e R N N ) DU O

(P=.01) (P=.10)

TABLE 2A

J7G6 K

PO I 00 RO OO0 0000000 (O0OCE0000 (OO0 OO0 00 00 ~d~d~d~d

.8180
.8675
L9146
.9597
.0029

L0643
. 0841
L1224
.1594
.1950
.2232

.2295
.2629
.2952
.3266
L3571

.3867
L4156
L6436
L4710
L4977

.5238
.5492
.5761
.5985
.6223

L6656
.6685
.6909
.712%
.7345

.7557
L7765
L7969
L8170
.8368

.8563
.8754
.8943
.9128
L9311

.~ PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

EQUIV.

coz2=

J7G K

7.1582

e e R e N ~N N

00 00 0o 0o O 00 00 0o 0o o 09 00 00 00~y e B B B B ) N N R | b B BV I I |

L2077
.2548
.2999
L3631

.3845
L6243
L4626
L4996
.5352
.5634

.5697
L6031
.6354
L6668
.6973

L7269
.7558
.7838

ENTROPY
(P=1.0)

J7G K

e B I N I | NN NN NN N N NN SN NI NN NS ONONON Leale e - e e ] NSO

.4984
.56479
.5951
L6601
.6833

L7247
.7645
.8028
.8398
.8754
.9036

.9099
. 9433
.9757
L0070
.0375

L0671
L0960
L1241
L1514
L1781

.2042
.2297
.2545
L2789
.3027

L3268
.36489
L3713
.3933
L4149

L4361
L6569
L4776
L4975
L5172

.5367
.5558
.5747
.5932
L6115

RATIO= 0.250; CHEM. EQUIV. RATIO= 0.2511; MW = 29.0163;
.03650;

H20= .03076; N2= .76883; 02= .15469; AR= .00922
cP GAM VS VIS COND
(P=10.) (P=50.)
MICRO MICRO
J/76 K J76 K J76 K MsS  POISE W/CM K
5.8386 5.3774 1.0146 1.39%936 282.6 129 175
5.8881 5.4269 1.0143 1.3937 289.6 134 183
5.9353 5.4741 1.0142 1.3938 296.4 140 192
5.9804 5.5192 1.0142 1.3938 303.1 145 200
6.0235 5.5623 1.0144 1.3937 309.6 151 208
6.0649 5.6038 1.0146 1.3936 316.0 156 216
6.1047 5.6436 1.0150 1.3934 322.2 161 223
6.1431 5.6819 1.0154 1.3931 328.3 166 231
6.1800 5.7188 1.0160 1.3928 33¢.3 171 238
6.2157 5.7545 1.0167 1.3924 360.2 176 266
6.2438 5.7827 1.0173 1.39%921 344.9 180 252
6.2501 5.7890 1.0175 1.3920 345.9 181 253
6.2835 5.8223 1.0186 1.3915 351.6 186 260
6.3159 5.8547 1.0194 1.3910 357.1 191 267
6.3472 5.8861 1.0206 1.3904 362.6 195 273
6.3777 5.9166 1.0216 1.3898 3683.0 200 280
6.4076¢ 5.96462 1.0228 1.3892 373.3 204 287
6.4362 5.9750 1.0242 1.3885 378.5 209 293
6.4643 6.0031 1.0256 1.3877 383.6 213 300
6.4916 6.0305 1.0271 1.3869 388.6 217 307
6.5183 6.0572 1.0286 1.3861 393.6 222 313
6.56444 6.0832 1.0303 1.3853 398.5 226 320
6.5699 6.1087 1.0319 1.3844 403.3 230 326
6.5948 6.1336 1,0337 1.3835 408.0 234 333
6.6191 6.1579 1.0355 1.3826 412.7 238 339
6.6429 6.1818 1.0374 1.3816 417 .4 243 346
6.6663 6.2051 1.0394 1.3806 421.9 247 352
6.6891 6.2280 1.0641¢ 1.3796 426.4 250 359
6.7115 6.2504 1.0434 1.3786 430.9 254 365
6.7335 6.2724 1.0455 1.3775 435.3 258 371
6.7551 6.2939 1.047¢ 1.3765 639.6 262 378
6.7763 6.3151 1.0698 1.3754 463.9 266 384
6.7971 6.3359 1.0521 1.3743 448.1 270 390
6.8176 6.3564 1.0543 1.3732 452.3 273 397
6.8377 6.3765 1.0566 1.3721 456.5 277 403
6.857¢ 6.3963 1.0590 1.3710 460.6 281 409
6.8769 6.4157 1.0613 1.3698 464.6 285 415
6.8960 6.6349 1.0637 1.3687 468.6 288 422
6.9149 6.4537 1.0662 1.3675 472.6 292 428
6.9335 6.4723 1.0686 1.3664 476.5 295 434
6.9517 6.64906 1.0711 1.3652 480.4 299 461

e |

200
210
220
230
240

250
260
270
280
290
298

300
310
320
330
340

350
360
370
380
390

400
410
420
430
440

450
460
470
4890
490

500
510
520
530
540

550
570

580
590
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TABLE 2A CONTINUED .- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

FUEL Hs/C ATOM RATIO = 1.7060; Fs/A=0.0176413; EQUIV. RATIO= 0.250; CHEM. EQUIV. RATIO= 0.2511; MW = 29.0163;

DRY AIR; GASECUS COMPOSITION: C€02= .03650; H20= .03076; N2= .76883; 02= .15469; AR= .00922

DENSITY H ENTROPY CP GAM Vs VIS COND PRAN T
(P=1.0) (P=50.) (P=.01) (P=.10) (P=1.0) (P=10.) (P=50.)

MICRO MICRD
K G/CM3 Gs/CM3 376 J7G6 K J7G6 K JsG K JsG K J76 K J7G6 K Ms/5 POISE W/CM K X
600 5.8935-4 2.9468-2 ~437.0 8.9491 8.2893 7.6296 6.9698 6.5086 1.0736 1.3641 484.3 302 447 .7265 600
610 5.7969-4 2.8985-2 -6426.2 8.9669 8.3071 7.6473 6.9875 6.5264% 1.0761 1.3629% 488.1 306 453 .7264 610
620 5.7034-4 2.8517-2 -415.4 8.9844 8.3246 7.6648 7.0050 6.5439 1.0787 1.3617 491.9 309 460 .7262 620
630 5.6129-4 2.8064-2 ~406.6 9.0017 8.3419 7.6821 7.0223 6.5612 1.0812 1.3606 495.6 313 466 .7260 630
640 5.5252-4 2.7626-2 -393.8 9.0187 8.3590 7.6992 7.039¢ 6.5782 1.0838 1.359¢4 499.3 316 472 .7257 640
| 650 5.4402-4¢ 2.7201-2 -383.0 9.0356 8.3758 7.7160 7.0562 6.5950 1.0863 1.3583 503.0 320 479 .7255 650
i 660 5.3578-4 2.6789-2 =-372.1 9.0522 8.392¢ 7.7326 7.0728 6.6116 1.0889 1.3571 506.6 323 485 .7253 660
1 670 5.2778-4 2.6389-2 -361.2 9.0686 8.4088 7.7490 7.0892 6.6280 1.0915 1.3560 510.2 327 492 .7251 670
! 680 5.2002-4 2.6001-2 -350.3 9.0848 8.4250 7.7652 7.1054¢ 6.6442 1.0941 1.3548 513.8 330 498 .7249 680
- 630 5.1248-4 2.5624-2 =-339.3 9.1007 8.4410 7.7812 7.1214 6.6602 1.0967 1.3537 517.3 333 504 7247 690
: 700 5.0516-4 2.5258-2 -328.3 9.1165 8.4568 7.7970 7.1372 6.6760 1.0993 1.3526 520.9 337 511 .724¢4 700
- 710 4.9804-¢ 2.4902-2 -317.3 9.1322 8.4724 7.8126 7.1528 6.6916 1.1019 1.3514 5264.3 360 517 .7262 710
720 4.9113-4 2.4556-2 -306.3 9.1476 8.4878 7.8280 7.1682 6.7070 1.1045 1.3503 527.8 343 523 .7240 720
730 4.8440-4 2.6220-2 -295.2 9.1628 8.5030 7.8433 7.1835 6.7223 1.1071 1.3492 531.2 346 530 .7238 730
- 760 %.7785-4 2.3893-2 -284.2 9.1779 8.5181 7.8583 7.1986 6.7374 1.1697 1.3481 534.7 350 536 .723%6 740
z 750 4.7148-4 2.3574-2 -273.0 9.1928 8.5330 7.8733 7.2135 6.7523 1.1123 1.3470 538.0 353 562 ,7234 750
1 760 %.6528-4 2.3264-2 -261.9 9.2076 8.5478 7.8880 7.2282 6.7670 1.1148 1.3459 541.4 356 549 ,7232 760
E 770 4.59264-4 2.2962-2 =-250.7 9.2222 8.5624 7.9026 7.2428 6.7816 1.117¢ 1.3449 564.7 359 555 .7230 770
- 780 4.5335-4 2.2667-2 ~239.6 9.2366 8.5768 7.9170 7.2572 6.7961 1.1200 1.3438 548.0 362 561 .7228 780
H 790 4.4761-4 2.2381-2 -228.3 9.2509 8.5911 7.9313 7.2715 6.8103 1.1225 1.3428 551.3 366 568 .7227 790
= 300 4.6201-4 2.2101-2 ~-217.1 9.2650 8.6052 7.94564 7.2857 6.8245 1.1250 1.3417 554.6 369 574 .7225 800
z 810 4.3656-6 2.1828-2 -205.8 9.2790 8.6192 7.9594 7.2996 6.8385 1.1275 1.3407 557.8 372 580 .7223 810
B 820 4.3123-4 2.1562-2 -194.6 9.2929 8.6331 7.9733 7.3135 6.8523 1.1300 1.3397 561.1 375 587 .7222 820
330 4.2604-4 2.1302-2 -183.2 9.3066 8.6468 7.9870 7.3272 6.8660 1.1325 1.3387 564.3 378 593 .7221 830
- 8490 4.2097-4 2.1048-2 -171.9 9.3202 8.6606 B8.0006 7.3408 6.8796 1.1350 1.3377 567.4 381 599 .7219 840
850 4.1601-4¢ 2.0801-2 -160.5 9.3336 8.6738 8.0140 7.3542 6.8931 1.137¢ 1.3368 570.6 384 605 .7218 850
860 4.1118-4 2.0559-2 -149.2 9.3469 8.6871 8.0273 7.3676 6.9064 1.1398 1.3358 573.7 387 611 .7217 860
8740 4.0645-4¢ 2.0323-2 -137.8 9.3601 8.7003 8.0405 7.3807 6.9196 1.1422 1.3349 576.9 390 618 ,7215 870
_ 880 4.0183-4 2.0092-2 -126.3 9.3732 8.7136¢ 8.0536 7.3938 6.9326 1.1446 1.3339 580.0 393 624 .7214 880
= 890 3.9732-64 1.9866-2 -114.9 9.3861 8.7263 8.0665 7.4068 6.9456 1.1470 1.3330 583.1 396 630 .7213 890

[]

1 - 900 3.9290-4 1.96645-2 -103.4 9.3990 8.7392 8.0794 7.4196 6.9584 1.1493 1.3321 586.1 399 636 .7212 900
L 910 3.8858-4¢ 1.9429-2 =-91.9 9.4117 8.7519 8.0921 7.4323 6.9711 1.1516 1.3312 589.2 402 642 .7211 910
= 920 3.86436-4 1.,9218-2 ~80.3 9.4243 8.7645 8.1047 7.4449 6.9837 1.1539 1.3304 5%92.2 405 648 .7210 9290
1 930 3.8023-4 1.9011-2 -68.8 9.64368 8.7770 8.1172 7.4574 6.9962 1.1561 1.3295 595.2 408 654 .,7209 930
= 940 3.7618-4¢ 1.8809-2 -57.2 9.4491 8.7893 8.1295 7.4698 7.0086 1.1583 1.3287 598.2 411 660 .7208 940
950 3.7222-4 1.8611-2 -45.6 9.4614 8.8016 8.1418 7.4820 7.0209 1.1605 1.3279 601.2 4l4 666 .7207 950
- 960 3.6835~4 1.8417-2 -34.0 9.4736 8.83138 8.1590 7.696¢2 7.0330 1.1627 1.3271 604.2 417 672 .7206 960
- 970 3.6455-4 1.8227-2 -22.4 9.4856 8.8258 8.1660 7.5063 7.0451 1.1648 1.3263 607.2 420 678 .7205 970
- 980 3.6083-4 1.80641-2 -10.7 9.4976 8.8378 8.1780 7.5182 7.0570 1.1669 1.3255 610.1 422 684 .7204% 980
990 3.5718-4 1.7859-2 1.0 9.5094 8.8496 8.1899 7.5301 7.0689 1.1689 1.3247 613.0 425 698 .7203 990




TABLE 2A CONCLUDED .- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

FUEL Hs/C ATOM RATIO & 1.700; F/A=0.0176413; EQUIV. RATIO= 0.250; CHEM. EQUIV. RATIO= 0.2511; MW B 29.0163;

DRY AIR; GASEOUS COMPOSITION: CO02= .03650; H20= .03076; N2= .76883; 02= .15469; AR= .00922

DENSITY H ENTROPY cp GAM Vs VIS COND PRAN T
(P=1.0) (P=50.) (P=.01) (P=.10) (P=1.0) (P=10.) (P=50.)

MICRC MICRO
K G/CM3 G/CM3 J/76G J76 K Js7G K J7G K 476 K J7G K J7G K MsS POISE WsCM K K
1000 3.5361-4 1.7681-2 12.7 9.5212 8.8614 8.2016 7.56418 7.0807 1.1710 1.3240 615.9 428 696 .7203 1000
1050 3.3677-4 1.6839-2 71.4 9.5786 8.9188 8.2590 7.5992 7.1380 1.1803 1.3206 630.3 442 724 .7201 1050
1100 3.21647-4 1.6073-2 130.7 9.6337 8.9739 8.3141 7.6543 7.1931 1.1892 1.317¢ 646.4 456 752 .7201 1100
1150 3.0749-4¢ 1.53764-2 190.4 9.6867 9.0269 8.3671 7.7074 7.2462 1.1978 1.3145 658.1 6469 780 .7202 1150
1200 2.9468-4¢ 1.647364-2 250.5 9.7379 9.0781 8.4183 7.7585 7.2973 1.2059 1.3117 671.6 482 807 .7203 1200
1250 2.8289-4 1.64144-2 310.9 9.7873 9.1275 8.4677 7.8079 7.3467 1.2136 1.3091 684.8 495 83¢ .7205 1250
1300 2.7201-4¢ 1.3600-2 371.8 9.8350 9.1752 8.5154¢ 7.8556 7.3945 1,2209 1.3067 697.7 508 860 .7207 1300
1350 2.6193-4 1.3097-2 433.0 9.8812 9.2214 8.5616 7.9018 7.4607 1.2279 1.304% 710.3 520 886 .7208 1350
1400 2.5258-¢ 1.2629-2 496.6 9.9260 9.2662 8.6064 7.9466 7.64854% 1.2346 1.3022 722.8 532 912 .7209 1400
1450 2.4387-4¢ 1.2194-2 556.5 9.9694 9.3096 8.6498 7.9901 7.5289 1.2409 1.3002 735.0 545 937 .7211 1450
1500 2.3574~6¢ 1.1787-2 618.7 10.0116 9.3518 8.6920 8.0322 7.5710 1.2469 1.2984 7647 .0 556 962 .7211 1500
1550 2.2814-4¢ 1.1407-2 681.2 10.0526 9.3928 8.7330 8.0732 7.6120 1.2526 1.2966 758.9 568 987 .7209 1550
1600 2.2101-4 1.1050-2 763.9 10.0924 9.4326 8.7728 8.1131 7.6519 1.2580 1.2950 770.5 580 1012 .7206 1600
16590 2.1431-6¢ 1.0716-2 807.90 10.1312 9.4714 8.8116 8.1518 7.6907 1.2632 1.2934 782.0 591 1037 .7206 1650
1700 2.0801-4 1.0400-2 870.2 10.1690 9.5092 &8.8494 8.1896 7.7285 1.2681 1.2919 793.3 603 1062 .7201 1700
1750 2.0206-¢ 1.0103-2 933.8 10.2058 9.5460 8.8862 8.2265 7.7653 1.2727 1.2906 804.5 614 1086 .7198 1750
1800 1.9645-4 9.8226-3 997.5 10.2417 9.5820 8.9222 8.2624 7.8012 1.2771 1.2893 815.5 625 1110 .7195 1800
1850 1.9114-4 9.5571-3 1061.5 10.2768 9.6170 8.9572 8.2974 7.8362 1.2813 1.2881 826.3 636 1133 .7192 1850
1900 1.8611-4 9.3056-3 1125.6 10.3110 9.6512 8.9914 8.3316 7.8705 1.2852 1.2869 837.0 647 1157 .718% 1900
1950 1.8134-4 9.0670-3 1190.0 10.344% 9.6847 9.0249 8.3651 7.9039 1.2890 1.2859 847.6 658 1180 .7187 1950
2000 1.7681-4 8.86403-3 1254.5 10.3771 9.7173 9.0575 8.3978 7.9366 1.2925 1.2848 858.1 669 1203 .7184 2000
2050 1.7269-4 8.6247-3 1319.2 10.4091 9.7493 9.0895 8.4297 7.9685 1.2959 1.2839 868.4 679 1225 .7184 2050
2100 1.6839-4 8.64193-3 1384.1 10.4403 9.7806 9.1208 8.4610 7.9998 1.2991 1.2830 878.6 690 1247 .7183 2100
2150 1.6447-4 8.2235-3 1469.1 10.4709 9.8112 9.1514 8.4916 8.0304 1.3021 1.2821 888.8 700 1269 .7183 2150
2200 1.6073-4 8.0366~-3 1514.3 10.5009% 9.8411 9.1813 8.5216 8.0604 1.3050 1.2813 898.7 711 1291 .7183 2200
2250 1.5716-4 7.8580-3 1579.6 10.5303 9.8705 9.2107 8.5509 8.0897 1.3078 1.2806 908.6 721 1312 .7183 2250
2300 1.5374-4 7.6872-3 1665.1 10.5590 9.8993 9.2395 8.5797 8.1185 1.3104 1.2799 918.4 731 1333 .7184 2300
2350 1.5047-4 7.5237-3 1710.7 10.5873 9.9275 9.2677 8.6079 8.1467 1.3129 1.2792 928.1 741 1356 .7184 2350
2400 1.4734-6 7.3669-3 1776.4 10.6149 9.9551 9.2953 8.6356 8.174% 1.3153 1.2785 937.7 751 1375 .7185 2400
2450 1.4433-4 7.2166-3 1842.2 10.6421 9.9823 9.3225 8.6627 8.2015 1.3175 1.2779 967.2 761 1395 .7185 2450
~.2500 1.41664-¢ 7.,0722-3 1908.1 10.6687 10.0089 9.3491 8.6893 8.2282 1.3197 1.2774 956.6 771 1416 .7186 2500
2550 1.3867-6¢ 6.9336-3 1974.2 10.6949 10.0351 9.3753 8.7155 8.2543 1.3218 1.2768 965.9 781 1436 .7185 2550
2600 1.3600-4 6.8002-3 2040.3 10.7205 10.0608 9.4010 8.7412 8.2800 1.3237 1.2763 975.1 7990 1456 .7183 2600
2650 1.3344-6¢ 6.6719-3 2106.5 10.7458 10.0860 9.4262 8.7666 8.3052 1.3256 1.2758 984.2 800 1476 .7182 2650
2700 1.3097-4 6.5484-3 2172.9 10.7706 10.1108 9.4510 8.7912 &8.3300 1.3275 1.2753 993.3 810 1497 .7180 2700
27590 1.2859-4 6.4293-3 2239.3 10.7949 10.1352 9.4754 8.8156 8.3544% 1.3292 1.2748 1002.3 819 1516 .7179 2750
2800 1.2629-4 6.3145-3 2305.8 10.8189 10.1591 9.4993 8.8395 8.3784 1.3309 1.276464 1011.2 828 1536 .7177 2800
..28510 1.2407-4 6.2037-3 2372.4 10.8425 10.1827 9.5229 8.8631 8.4019 1.3326 1.2739 1020.0 838 1556 .7175 2850
-2900 1.2194-4 6.0968-3 2439.1 10.8657 10.2059 9.5461 8.8863 8.4251 1.3342 1.2735 1028.7 847 1576 .7173 2900
2950 1.1987-4¢ 5.9934-3 2505.8 10.8885 10.2287 9.5689 8.9091 8.4480 1.3357 1.2731 1037.4 856 1595 .7171 2950
3000 1.1787-4 5.8935-3 2572.6 10.9110 10.2512 9.5914 8.9316 8.4704 1.3373 1.2727 10646.0 866 1615 .7169 3000

IS
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TABLE 2.1B .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
FUEL H/C ATOM RATIO = 1.700; FrA B 0.0176413; EQUIV. RATIO = 0.250; CHEM. EQUIV. RATIO = 0.2511; P = 1.01325 KPA ( 0.01 ATM)
DRY AIR
REACTING COMPOSITIONS FROZEN COMPOSITIONS

T DENSITY H ENTROPY MW VIS DLVDLT DLVDLP cP (GAM)S Vs COND PRAN cp GAM Vs COND PRAN

MICRO MICRO MICRO

K G/CM3 476G J7G K POISE J7G K M/S  W/CM K J/7G K MsS  W/CM K
900 3.9290-6 -103.3 9.3990 29.016 399 1.0000 -1.0000 1.1497 1.3320 586.1 636 .721 1.1493 1.3321 586.1 636 .721
950 3.7222-6 -45.6 9.4615 29.016 414 1.0000 -1.0000 1.1611 1.3276 601.2 667 .721 1.1605 1.3279 601.2 666 .721
L] 1000 3.5361-6 12.8 9.5213 29.016 628 1.0000 ~1.0000 1.1720 1.3236 615.9 697 .720 1.1710 1.3240 615.9 696 .720
1050 3.3677-6 71.6 9.5787 29.016 442 1.0000 ~1.0000 1.1819 1.3200 630.2 725 .720 1.1803 1.3206 630.3 724 .720
1100 3.2147-6 130.9 9.6339 29.016 456 1.0000 -1.0000 1.1916 1.3166 6464.2 754 .720 1.1892 1.3174 644%.4 752 .720
1150 3.0749-6 190.8 9.6871 29.016 469 1.0000 -1.0000 1.2011 1.3133 657.9 782 .720 1.1978 1.3145 658.1 780 .720
1200 2.9668-6 251.1 9.7384 29.016 482 1.0000 -1.0000 1.2106 1.3101 671.2 310 .720 1.2059 1.3117 671.6 307 .720
1250 2.8289%-6 311.8 9.7880 29.016 495 1.0000 -1.0000 1.2200 1.3070 684.2 838 .720 1.2136 1.3091 684.8 834 .720
1300 2.7201-6 373.1 9.8361 29.016 508 1.0001 -1.0000 1.2296 1.3039 696.9 866 .721 1.2209 1.3067 697.7 860 .721
1350 2.6193-6 434.8 9.8827 29.016 520 1.0001 -1.0000 1.2394 1.3008 709.4 895 .721 1.2279 1.3044 710.3 886 .721
1400 2.5258-6 497.0 9.9279 29.016 532 1.0002 -1.0000 1.26497 1.2977 721.5 923 .721 1.2346 1.3023 722.8 912 .721
1450 2.4386-6 559.8 9.9720 29.016 545 1.0004 -1.0000 1.2607 1.2944 733.4 953 .720 1.2409 1.3003 735.0 937 .721
% 1500 2.3573-6 623.1 10.0149 29.015 556 1.0007 -1.0000 1.2729 1.2910 744.9 986 ,720 1.26469 1.2984 747.1 962 .721
g 1550 2.2812-6 687.1 10.0569 29.014 568 1.0011 -1.0000 1.2866 1.2873 756.2 1018 .718 1.2526 1.2966 758.9 987 .721
= 1600 2.2098-6 751.8 10.0980 29.013 5380 1.0017 -1.0000 1.3028 1.2832 767.0 1054 .717 1.2580 1.2950 770.6 1012 .721
- 1650 2.1427-6 817.4 10.1383 29.011 591 1.0027 -1.0001 1.3224 1.2785 777.5 1095 .714 1.2632 1.2935 782.1 1037 .720
- 1700 2.0795-6 8864.1 10.1782 29.008 603 1.0041 -1.0001 1.3469 1.2730 787.6 11643 .710 1.2681 1.2920 79%93.4 1062 .720
- 1750 2.0198-6 952.2 10.2176 29.004 614 1.0063 -1.0002 1.3780 1.2666 797.1 1200 .705 1.2727 1.2907 38064.7 1086 .720
1800 1.9632-6 1022.1 10.2570 28.997 625 1.0095 -1.0003 1.4183 1.2591 806.1 1272 .697 1.2771 1.2895 815.8 1110 .719
1850 1.9096-6 1094.2 10.2965 28.988 636 1.0141 -1.0004 1.4708 1.2503 814.5 1363 .687 1.2812 1.2884 826.8 1134 .719
1900 1.8585-6 1169.4 10.3366 28.975 647 1.0207 -1.0006 1.5393 1.2401 822.3 1481 .672 1.2852 1.2875 837.8 1157 .719
1950 1.8096-6 1248.5 10.3777 28.956 658 1.0298 -1.0009 1.6285 1.2286 829.4 1637 .654% 1.2889 1.2866 848.83 1181 .718
2000 1.7628-6 1332.7 10.4203 28.930 668 1.0422 -1.0013 1.7437 1.2161 836.1 18642 .633 1.2924 1.2860 859.7 1204 .718
2050 1.7177-6 1423.4 10.4651 28.894¢ 679 1.0588 -1.0019 1.8%06 1.2030 842.% 2111 .608 1.2958 1.2855 870.8 1227 .717
2100 1.6740-6 1522.4 10.5128 28.846 689 1.0805 -1.0027 2.0751 1.1898 848.6 2661 .581 1.2989 1.2852 882.0 1249 .717
2150 1.6315-6 1631.6 10.5642 28.782 699 1.1084 -1.0037 2.3024 1.1771 855.0 2906 .554 1.3019 1.2852 893.4 1272 .716
2200 1.5898-6 1753.4 10.6202 28.700 709 1.1432 -1.0050 2.5765 1.1654 861.9 36460 .528 1.3047 1.2854¢ 905.1 1295 .715
2250 1.5488-6 1890.1 10.6816 28.594 719 1.1856 -1.0067 2.89%90 1.1552 869.3 4130 .505 1.3074 1.2860 917.3 1318 .713
2300 1.5081-6 2044.1 10.7493 28.463 729 1.2356 -1.0087 3.2688 1.1464 877.6 6909 .485 1.3100 1.2870 929.9 1342 .711
2350 1.4677-6 2217.7 10.8239 28.302 738 1.2931 -1.0111 3.6809 1.1394 886.9 5777 .47¢0 1.3124 1.2884 943.1 1367 .709
- 2400 1.4273-6 2612.8 10.9061 28.109 748 1.3568 ~1.0139 4.1267 1.1338 897.2 6695 .461 1.3149 1.2903 957.0 1393 .706
2450 1.3870-6 2630.7 10.9959 27.884 757 1.4252 ~1.0170 4.5932 1.1297 908.5 7609 .457 1.3173 1.2926 971.7 1421 .702
2500 1.36467-6 2872.1 11.0935 27.626 766 1.64956 ~1.0204 5.0625 1.1269 920.8 8453 .459 1.3197 1.2954 987.3 16450 .697
..2550 1.3065-6 3136.6 11.1982 27.337 776 1.5645 -1.0238 5.5118 1.1252 934.2 9165 .466 1.3222 1.2987 1003.6 1481 .692
2600 1.2666-6 3422.5 11.3092 27.022 785 1.6277 -1.0271 5.9148 1.1245 948.5 9696 .479 1.3247 1.3025 1020.8 1514 .687
2650 1.2273-6 3726.9 11.4252 26.687 794 1.6808 -1.0301 6.2439 1.124¢7 963.6 10017 .495 1.3273 1.3067 1038.7 1548 .681
2700 1.1388-6 40645.3 11.5442 26.339 804 1.7199 -1.0325 6.4750 1.1257 979.5 10125 .514 1.3300 1.3112 10657.1 1582 .675
2750 1.1516-6 4372.4 11.6642 25.988 813 1.76421 -1.0343 6.5900 1.1275 996.0 10034 .536 1.3326 1.3159 1076.0 1617 .670
2300 1.1160-6 4702.2 11.7831 25.641 823 1.7459 -1.0351 6.5780 1.1301 1012.9 9761 .555 1.3352 1.3208 1095.1 1652 .665
2850 1.0821-6 5028.1 11.8984¢ 25,307 833 1.7307 -1.0351 6.4354 1.1335 1030.2 9328 .575 1.3376 1.3256 1114.1 1685 .661
2900 1.0503-6 5343.6 12.0082 24.9964 843 1.6972 -1.0342 6.1672 1.1379 1047.7 8758 .594 1.3600 1.3302 1132.8 1718 .658
«2950 1.0207-6 5642.9 12.1105 24.708 853 1.6476 -1.0324 5.7892 1.1434 1065.4 8083 .611 1.36423 1.3366 1151.0 1750 .654
3000 9.93364-7 5921.2 12.2041 26.453 863 1.5858 -1.0299 5.3294 1.1501 1083.1 7346 .626 1.3444 1.3385 1168.5 1781 .652




FUEL H/C ATOM RATIO =

DRY AIR
‘ T
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s e e RN DN RR G 0

[

[

DENSITY

G/CM3

.9290-5
.7222-5
.5361-5
.3677-5
.2147-5
.0749-5

.9468-5
.8289-5
.7201-5
.6193-5
.5258-5
.4387-5

.3576-5
.2813-5
.2100-5
.1429-5
.0798-5
.0203-5

.96640-5
.9107-5
.8601-5
.8119-5
.7661-5
.7222-5

.6802~5
.6399-5
.6010-5
.5634-5
.5270-5
.4914-5

.4567-5
.4226-5
.3890~5
.3559%9-5
.3231~-5
.2906-5

.2584-5
.2266-5
.1948-5
.1636-5
.1328-5
.1027-5
.0732-5

H
J/76

559.

622.
686.
750.
815.
881,
967.

1014,
1083.
1153.
1224.
1298.
1374.

1453.
1536.
1624.
1717.
1817.
1925.

2062,
2169.
2307.
2458.
2623.
2801,

2994.
3201.
3422.
3656.
3903.
4160.
4425.

Co o O 0O Ot

PHNNNNO HWWO PP N O (g 00 N nmuou~Nowo

1.700;

NA O PN

EN

(== JV=JVe IVs RVe ] (V- RV R Re R RV<] O 0 AD O N0 O RV ¥+ V- IV IV RV+ § ~0 Co Ca Co 00 0o

e
oo

—
oo

10.

TROPY
J7G K

L7392
.8017
.8615
.9189
. 9761
L0273

.0786
.1282
L1762
.2228
L2680
L3120

.35648
.3966
L4374
L4773
.5164
.5549

.5929
L6306
L6676
.7048
.7620
L7796

.8177
.8568
.8971
. 9390
. 9829
.0293

.0785
L1310
.1869
.2667
L3106
3785

.4505
.5265
.6062
.6892
.7750
.8629

10.9520

F/A

TABLE 2.2B
= 0.017413;
MW VIS

MICRO

POISE

29.016 399
29.016 4614
29.016 628
29.016 4642
29.016 456
29.016 469
29.016 482
29.016 495
29.016 508
29.016 520
29.016 532
29.016 545
29.016 556
29.015 568
29.015 580
29.014 591
29.013 603
29.011 614
29.008 625
29.005 636
29.000 647
28.993 658
28.983 669
28.971 679
28.954¢ 690
28.932 700
28.903 710
28.865 721
28.818 731
28.760 740
28.687 750
28.599 760
28.496 769
28.371 779
28.227 788
28.064 798
27.879 807
27.675 816
27.452 825
27.212 835
26.957 844
26.6%92 854
26.419 864

DLVDLT

.0000
L0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
L0001
L0001
.0002

.0003
.0005
.0008
L0011
L0017
.0025

e e e e e el e el

L0037
. 0054
L0077
.0108
.0151
.0207

e e e e al

.0281
L0377
L0499
L0652
. 0840
.1068

L1336
.1648
.2003
L2397
.2827
.3285

bt ettt

Tt et bt et

L3764
L6251
L6732
.5191
.5609

bt et

= 0.250;

DLvDLP

0271

1.5967 -1.0295
1.6250 -1.0315

CHEM. EQUIV. RATIO B 0.2511;
REACTING COMPOSITIONS

cpP (GAM)S Vs COND PRAN

MICRO

J7G K M/S  W/CM K
1.16497 1.3320 586.1 636 .721
1.1611 11,3276 601.2 667 .721
1.1720 1.3236 615.9 696 .720
1.1819 1.3200 630.2 725 .720
1.1916 1.3166 6644.2 754 .720
1.2010 1.3133 657.9 782 .7290
1.2104 1.3102 671.2 810 .720
1.2197 1.3071 684.2 838 .721
1.2290 1.30641 697.0 866 .721
1.2384 1.3011 709.¢4 89¢ .721
1.26480 1.2981 721.6 922 .721
1.2579 1.2951 733.6 950 .721
1.2682 1.2921 745.2 979 .721
1.2792 1.2890 756.7 1010 .720
1.2912 1.2858 767.8 1041 .719%
1.3044 1.2823 778.7 1075 .718
1.3194 1.2786 789.3 1110 .717
1.3368 1.2746 799.5 1149 .715
1.3573 1.2701 809.5 1192 .712
1.3820 1.2650 819.1 1262 .708
1.64120 1.2594 828.3 1300 .703
1.4489 1.2530 837.1 1369 .697
1.4943 1.2459 845.5 1452 .688
1.5506 1.2379 853.4 1554 .678
1.6194 1.2293 861.0 1680 .665
1.7038 1.2201 868.2 1837 .649
1.8062 1.2105 875.3 2031 .632
1.9289 1.2007 882.1 2269 .612
2.0740 1.1911 889.0 2560 .592
2.2430 1.1819 896.1 2909 .571
2.4363 1.1735 903.5 3320 .5590
2.6534 1.1658 911.3 3795 .531
2.8926 1.1592 919.6 4332 .514
3.1511 1.1536 928.5 4920 .499
3.64269 1.1489 938.0 5546 .487
3.7092 1.1453 948.2 6189 .478
3.9982 1.1425 959.1 6823 .473
4.28647 1.1405 970.7 7421 .471
4.5608 1.1393 982.9 7956 .473
4.8170 1.1387 995.8 8403 .479
5.0433 1.1388 1009.2 874% .487
5.2297 1.1395 1023.3 8971 .498
5.3669 1.1407 1037.8 9078 .511

.=~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIO

P = 10,1325 KPA ( 0.10 ATM)

FROZEN COMPOSITIONS

cp
J/G K

1.1493
1.1605
1.171¢
1.1803
1.1892
1.1978

1.2059
1.2136
1.2209
1.2279
1.2346
1.2409

1.2469
1.2526
1.2580
1.2632
1.2681
1.2727

1.2771
1.2812
1.2852
1.2889
1.292¢4
1.2958

1.2989
1,3019
1.3047
1.3074
1.3099
1.3123

1.3145
1.3166
1.3186
1.3206
1.3224
1.3242

1.3261
1.3279
1.3297
1.3316
1.3334
1.3354
1.3373

el el i kel et el o B o el e el e T e e e e o e el e R o e o e R e

GAM

.3321
L3279
. 3269
.3206
L3176
.3145

L3117
L3091
L3067
.3044
.3023
.3003

.298%
L2966
L2950
.2934
.2920
.2906

.289¢4
.2882
.2871
.2862
.2853
.2845

.2838
.2833
.2828
.2826
.2825
.2826

.2829
.2834
.2842
.2852
.2866
.2882

.2902
.2924
.2950
.2978
.3009
.3042
.3078

Vs
M/sS

586.
601.
615.
630.
644,
658.

671.
684,
697.
710.
722.
735.

747,

NONMOUGN OOV UVIVNOPRY NI POV O

OCRUWNOR HALWDN -

COND PRAN
MICRO
W/sCM K
636 .721
666 .721
696 .720
724 .720
752 .720
780 .720
807 .720
834 .720
860 .721
886 .721
912 .721
937 .721
962 .721
987 .721
1012 .721
1037 .720
1062 .720
1086 .720
1110 .719
1136 .719
1157 .719
1180 .719
1203 .718
1226 .718
1248 .718
1270 .718
1292 .717
1314 .717
1336 .71%6
1357 .71¢6
1379 .715
1401 .714
1424 .713
1447 .711
1471 .708
1497 .706
1523 .703
1550 .699
1579 .695
1609 .691
1640 .687
1672 .682
1705 .677

T e, S
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TABLE 2.3B

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

FUEL H/C ATOM RATIO = 1.700;

Fs/A B 0.017613; EQUIV. RATIO = 0.250; CHEM. EQUIV. RATIO = 0.2511; P = 101.325 KPA C 1.00 ATM)
DRY AIR
REACTING COMPOSITIONS FROZEN COMPOSITIONS

T DENSITY H ENTROPY MW VIS DLVDLT DLVDLP cp (GAM)S Vs COND PRAN cpP GAM Vs COND PRAN

MICRO MICRO MICRG

K G/7CM3 J/7G Js7G K POISE J/G K M/7S  W/CM K J/G X M/S  W/CM K
900 3.9290-4 -103.3 8.0794 29.016 399 1.0000 -1.00600 1.1497 1.3320 586.1 636 .721 1.1493 1.3321 586.1 636 .721
950 3.7222-4 -45.6 8.1419 29.016 ¢4l4 1.0000 -1.0000 1l.1611 1.3276 601.2 667 .721 1.1605 1.3279 601.2 666 .721
1900 3.5361-4 12.8 8.2017 29.016 428 1.0000 -1.0000 1.1720 1.3236 615.9 696 .720 1.1710 1.3240 615.9% 696 .720
1050 3.3677-4 71.6 8.2591 29.016 442 1.0000 -1.0000 1.1819 1.3200 630.2 725 .720 1.1803 1.3206 630.3 724 .7290
1100 3.2147-4 130.9 8.3143 29.016 456 1.0000 -1.0000 1.1915 1.3166 644.2 754 .720 1.1892 1.31764 646.4 752 .720
1150 3.07649-4 190.8 8.3675 29.016 469 1.0000 -1.0000 1.2010 1.3133 657.9 782 .720 1.1978 1.3145 658.1 780 .7290
1200 2.9468-4 251.0 8.4188 29.016 482 1.0000 -1.0000 1.2103 1.3102 671.2 310 .7290 1.2059 1.3117 671.6 307 .720
1250 2.8289-4 311.8 8.4684 29.016 495 1.0000 -1.00006 1.2195 1.3071 684.2 838 .721 1.2136 1.3091 684.8 834 .720
1300 2.7201-4 373.0 8.5164 29.016 508 1.0000 -1.0000 1.2287 1.3041 697.0 866 .721 1.2209 1.3067 697.7 860 .721
1350 2.6193-4 434.7 8.5630 29.016 520 1.0000 -1.0000 1.2379 1.3012 709.5 893 .721 1.2279 1.304% 710.3 886 .721
16400 2.5258-4 496.8 8.6082 29.016 532 1.0001 -1.0000 1.2471 1.2983 721.7 921 .721 1.2346 1.3022 722.8 912 .721
1450 2.64387-4 559.4 8.6521 29.016 545 1.0001 ~1.0000 1.2565 1.2955 733.7 949 .721 1.26409 1.3002 735.0 937 .721
1500 2.3574-4 622.4 8.6948 29.016 556 1.0001 -1.0000 1.2661 1.2926 745.4 977 .721 1.2469 1.2984 747.0 962 .721
1550 2.2813-4% 686.0 8.7365 29.016 568 1.0002 -1.0000 1.2759 1.2898 756.9 1006 .721 1.2526 1.2966 758.9 987 .721
1600 2.2100-¢ 750.0 8.7772 29.016 580 1.0004 -1.0000 1.2862 1.2869 768.1 1036 .720 1.2580 1.2950 770.5 1012 .721
1650 2.1430-4 814.6 8.8169 29.015 591 1.0005 -1.0000 1.2970 1.2840 779.2 1066 .719 1.2632 1.2934 782.0 1037 .720
1700 2.0800-4 879.7 8.8558 29.015 603 1.0008 -1.0000 1.3084 1.2810 789.9 1098 .719 1.2681 1.2920 793.3 1062 .720
1750 2.0205-4 945.5 8.8939 29.014 614 1.0011 -1.0000 1.3208 1.2778 800.5 1130 .718 1.2727 1.2906 804.5 1086 .720
1800 1.9643-4 1011.8 8.9313 29.013 625 1.0016 -1.0000 1.3343 1.2746 810.8 1164 .717 1.2771 1.2893 815.5 1110 .720
1850 1.9111-4 1078.9 8.9681 29.011 636 1.0022 -1.0001 1.3493 1.2711 8206.9 1201 .715 1.2812 1.2881 826.4 1134 .719
1900 1.8607-4 1146.8 9.0043 29.009 647 1.0031 -1.0001 1.3661 1.2675 830.8 1240 .713 1.2852 1.2870 837.2 1157 .719
1950 1.8128-4 1215.6 9.0400 29.006 658 1.0043 ~-1.0001 1.3853 1.2635 840.4 1282 .711 1.2889 1.2860 847.8 1180 .719
2000 1.7672-4 1285.4 9.0753 29.003 669 1.0058 -1.0002 1.4073 1.2593 849.7 1330 ,708 1.29264 1.2850 858.4 1203 .718
2050 1.7238-4¢ 1356.4 9.1104 28.998 679 1.0078 -1.0002 1.4330 1.2547 858.8 1383 .706 1.2958 1.2841 868.8 1226 .718
2100 1.68264-6¢ 1628.7 9.1453 28.992 690 1.0105 -1.0003 1.4629 1.2497 867.6 1443 .700 1.2990 1.2833 879.1 1248 .718
2150 1.6428-4 1502.7 9.1801 28.983 700 1.0138 -1.0004 1.4980 1.2644%4 876.1 1512 .694 1.3020 1.2826 889.4 1270 .718
2200 1.6049-¢ 1578.6 9.2150 28.973 711 1.0181 -1.0006 1.5391 1.2386 884.3 1593 .687 1.3048 1.2819 899.6 1291 .718
2250 1.5685-4 1656.8 9.2501 28.959 721 1.0234 -1.0008 1.587¢ 1.2325 892.3 1687 .678 1.3075 1.2814 909.8 1313 .718
2300 1.5335-4¢ 1737.5 9.2856 28.942 731 1.0300 -1.0011 1.6438 1.2260 900.0 1798 .669 1.3100 1.2809 920.0 1334 .718
2350 1.4998-4 1821.3 9.3216 28.921 741 1.0381 -1.0014 1.7094¢ 1.2193 907.6 1928 .657 1.3124 1.2805 930.1 1355 .718
2400 1.4672-4 1908.6 9.3584 28.895 751 1.06479 -1.0018 1.7852 1.2125 915.0 2081 .64% 1.3147 1.2802 940.3 1376 .717
2450 1.4357-4 2000.0 9.3961 28.863 761 1.0596 ~1.0023 1.8718 1.2056 922.4 2259 .630 1.3169 1.2800 950.5 1397 .717
2500 1.4051-4 2096.0 9.4349 28.825 771 1.0734 -1.0029 1.9699 1.1988 929.8 2467 .616 1.3189 1.2799 960.7 1418 .717
_.2550 1.3753-4 2197.2 9.4749 28.778 780 1.0893 ~1.0036 2.0797 1.1923 937.2 2705 .600 1.3208 1.2800 971.1 1439 .716
2600 1.3463-4 2304.2 9.5165 28.724 790 1.1076 -1.0044 2.2010 1.1861 944.8 2977 .58¢ 1.3226 1.2802 98l.6 1460 .716
2650 1.3180-4 2417.5 9.5597 28.659 800 1.1281 -1.0054 2.3333 1.18065 952.6 3281 .569 1.3243 1.2805 992.2 1482 .715
2700 1.2902-4 2537.7 9.6046 28.585 809 1.1509 -1.0065 2.4756 1.1753 960.8 3619 .554 1.3259 1.2810 1003.6¢ 1503 .714
2750 1.2630-4 2665.2 9.6514 28.499 818 1.1758 -1.0077 2.626%4 1.1708 969.2 3986 .539 1.3274 1.2817 1014.0 1525 .712
2800 1.2362-4 2800.4 9.7001 28.402 828 1.2027 -1.0091 2.7843 1.1669 978.0 4379 .526 1.3289 1.2825 1025.3 1547 .711
2850 1.2098-4 2943.7 9.7508 28.29% 837 1.2313 ~-1.0106 2.9%472 1.1636 987.2 4793 .515 1,3303 1.2835 1036.8 1570 .709
2900 1.1839-4 3095.2 9.8035 28.173 846 1.2613 -1.0122 3.1133 1.1608 996.7 5219 .505 1.3317 1.2847 1048.6 1593 .707
-2950 1.1583-4 3255.0 9.8582 28.040 856 1.2923 -1.0140 3.2806 1.1587 1006.7 5648 .497 1.3331 1.2861 1060.6 1618 .705
3000 1.1332-4 3423.2 9.9147 27.895 865 1.3241 -1.0159 3.4468 1.1571 1017.2 6070 .491 1.3364 1.2876 1073.0 1642 .703
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FUEL H/C ATOM RATIO =

DRY AIR
T
K

900
950
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1350
1900
1950
2000
2050

2100
2150

200
2250
2300

2350

26400
2450
2500

2550
2600
2650

2700
2750
2800
2850

2900

~2950
3000

PRNNNNRN PR N AL A

bt e et bt et bt et fmd b bt b e et et bt bt et

ettt bt s

DENSITY

G/sCM3

.9290-3
.7222-3
.5361-3
.3677-3
.21647-3
.0749-3

.9668-3
.8289-3
.7201-3
.61964-3
.5258-3
.4387-3

.3576-3
.2814-3
.2101-3
.1431-3
.0800-3
.0206-3

.9646-3
.9113-3
.8609-3
.8131-3
.7677-3
.72645-3

.6833-3
.6639-3
.6063-3
.5704-3
.5359-3
.5028-3

.4710-3
.64604-3
.6109-3
.3826-3
.3549-3
.3282-3

.3026-3
.2772-3
.2528-3
.2290-3
.2058-3
.1831-3
.1609~3

H
J7G

-103.
-45,
12.

9646,

1010.
1077.
1146,
1211.
1280.
1349.

16419.
16490,
1561.
163¢4.
1708.
1783.

1860.
1939,

2102.
2186.
2274.

2364 .
2458.
2556,
2655,
2759.
2868.
2980.

OO WO, O U O O O W HLONHWL O = N 00 00w W~NTOoOo 00O 00N

1.700; F/A

EN

OO0 ORI PRI RO 00000 IS~ NSNS

TROPY
J/G K

L4196
.4821
.5419
.5994
.6546
L7077

.75990
.8086
.8566
.9032
. 9483
.9923

.0350
L0766
L1172
L1569
.1956
.2336

.2707
.3072
. 3430
.3782
L4128
L6469

L6806
.5139%
.5469
.5796
L6121
.6445

.6768
.7092
L7417
L7743
L8073
.8406

.8744
L9086
. 9435
L9791
L0154
.0525
L0904

TABLE 2.4B
= 0.017413;
MW VIS
MICRO
POISE
29.016 399
29.016 414
29.016 6238
29.016 442
29.016 456
29.016 469
29.016 482
29.016 4695
29.016 508
29.016 520
29.016 532
29.016 545
29.016 556
29.016 568
29.016 580
29.016 591
29.016 603
29.015 614
29.015 625
29.014 636
29.013 647
29.012 658
29.011 669
29.009 679
29.006 690
29.003 700
28.999 711
28.993 721
28.987 731
28.979 741
28.969 751
28.957 761
28.943 771
28.92 781
28.906 791
28.882 801
28.854 3810
28.822 820
28.785 829
28.742 839
28.693 848
28.639 857
28.578 866

EQUIV. RATIO = 0.250; CHEM. EQUIV. RATIO = 0.2511;
REACTING COMPOSITIONS
DLVDLT DLVDLP CP (GAM)S Vs COND PRAN
MICRO
J/76 K M/S  W/CM K
1.0000 -1.0000 1.1497 1.3320 586.1 636 .721
1.0000 -1.0000 1.1612 1.3276 601.2 667 .721
1.0000 -1.0000 1.1720 1.3236 615.8 696 .720
1.0000 -1,0000 1.1819 1.3200 630.2 725 .720
1.0000 -1.0000 1.1915 1.3166 6664.2 754 .720
1.0000 -1.0000 1.2010 1.3133 657.9 782 .720
1.0000 -1.0000 1.2103 1.3102 671.2 810 .720
1.0000 -1.00060 1.2194 1.3071 684.2 838 .721
1.0000 -1.0000 1.2285 1.3042 697.0 865 .721
1.0000 -1.0000 1.2376 1.3013 709.5 893 .721
1.0000 ~-1.0000 1.2467 1.2984¢ 721.7 921 .721
1.0000 -1.0000 1.2558 1.2956 733.7 948 .721
1.0001 -1.0000 1.2650 1.2929 745.5 976 .721
1.0001 -1.0000 1.2744 1.2901 757.0 1005 .721
1.0002 -1.0000 1.2839 1.2874¢ 768.3 1033 .720
1.0002 -1.0000 1.2936 1.2847 779.4 1063 .720
1.0004 -1.0000 1.3036 1.2820 790.2 1092 .720
1.0005 -1.0000 1.3140 1.2792 800.9 1122 .719
1.0007 -1.0000 1.3248 1.2765 811.4 1153 .718
1.0010 -1.0000 1.3361 1.2737 821.7 11385 .718
1.0013 -1.0000 1.36481 1.2708 831.8 1218 .717
1.0018 -1.0001 1.3610 1.2679 841.7 1252 .716
1.0024 -1.0001 1.3748 1.2649 851.5 1287 .714
1.0032 -1.0001 1.3898 1.2618 861.0 1324 .713
1.0042 -1.0001 1.4063 1.2585 870.4 1364 .711
1.0055 ~1.0002 1.4244 1.2552 879.6 1406 .709
1.0070 -1.0002 1.4446 1.2516 888.5 1452 .707
1.0090 -1.0003 1.4670 1.2479 897.3 1503 .704
1.0113 -1.0004 1.4922 1.2441 9066.0 1558 .700
1.01642 -1.0005 1.5205 1.26401 914.4 1619 .696
1.0177 -1.0006 1.5522 1.2359 922.7 1688 .691
1.0219 -1.0008 1.5879 1.2315 930.8 1764 .685
1.0269 -1.0010 1.6278 1.2271 938.7 1850 .679
1.0327 -1.0013 1.6724 1.2225 946.6 1947 .671
1.0395 -1.0016 1.7219 1.2179 954.4 2055 .663
1.04764 -1.0019 1.7766 1.2133 962.1 2177 .653
1.0563 -1.0024 1.8366 1.2088 969.8 2312 .643
1.0664 -1.0028 1.9019 1.2043 977.4 26463 .633
1.0777 -1.0034 1.9723 1.2000 985.2 2630 .622
1.0902 ~-1.00640 2.0476 1.1960 993.0 2812 .611
1.1038 -1.0047 2.1276¢ 1.1922 1000.9 3011 .599
1.1186 -1.0055 2.2110 1.1887 1009.0 3225 .588
1.13643 -1.0064 2.2977 1.1856 1017.2 3454 .576

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

= 1013.25 KPA (10.00 ATM)

FROZEN COMPOSITIONS

CcP

J/G6 K

Pt bt bt bt et et et bt et b b b Bt et bk ed e et et bt e D B S et e e et

Tt ot e e ot et

.1693
.1605

1
1
1.
1
1
1

17190

.1803
.1892
.1978

.2059
.2136
.2209
.2279
.2346
.2409

L2469
.2526
.2580
.2632
.2681
.2727

.2771
.2812
.2852
.2889
.2925
.2958

.2990
L3020
.3049
L3076
L3101
L3126

.3149
L3170
L3191
.3210
.3229
. 3247

L3263
.3279
L3294
.3308
L3322
.3335
L3367

e el e e e I Y el el

el ]

L e e e el R ] e propsrye

GAM

Vs COND PRAN
MICRO
M/S  W/CM K
586.1 636 .721
601.2 666 .721
615.9 696 .720
630.3 724 .720
646.4 752 .720
658.1 730 .720
671.6 807 .720
684.8 834 .72¢0
697.7 860 .721
710.3 886 .721
722.8 912 .721
735.0 937 .721
747.0 962 .721
758.9 987 .721
770.5 1012 .721
782.0 1037 .720
793.3 1062 .720
804.5 1086 .720
815.5 1110 .720
826.4 1134 .719
837.1 1157 .719
847.7 1180 .719
858.2 1203 .718
868.6 1226 .718
878.9 1248 .718
889.0 1270 .718
899.1 1291 .718
909.1 1313 .718
919.0 1334 .718
928.9 1355 .718
938.7 1376 .718
948.5 1397 .718
958.2 1417 .718
967.9 1438 .7138
977.6 1458 .717
987.3 1479 .717
997.0 1499 .717
1006.7 1520 .716
1016.5 1540 .716
1026.4 1561 .715
1036.3 1581 .714
1066.3 1602 .714
1056.4 1623 .713



9§

FUEL H/C ATOM RATIO =

DRY AIR
T

[ T el

VIR AR~ N0 0000 000 0WDWD

DENSITY
G/CM3

.9645-2
.8611-2
.7681-2
.6839-2
.6073-2
.5375-2

.6736-2
.41645-2
.3601-2
.3097-2
.2629-2
.2194-2

.1787-2
.1607-2
.1051-2
.0716-2
.0600-2
.0103-2

559.

622.
685.
749.
814,
878,
946,

1010,
1076.
1143.
1210.
1278.
1347.

1416.
1486,
1556.
1627.
1699.
1772.

1846.
1921.
1996.
2074.
2152.
2232,

2313,
2396.
26481.
2568,
2657.
2749.
2843.

00 O OO0 O (A

NWOReD~ WPArODOVOW MR ~NUON HOOWH [FRV. Y RN R e N W~NT oo

1.700;

EN

OO0 000 O0008 C0COMCEOD0 N~~~ NNNNSNN NSNS NSNS N

TROPY
J/76 K

.9585
.0209
.0808
.1382
L1934
L2666

.2979
. 3475
.3955
.4420
.4872
L5311

.5738
.6154
.6560
.6956
L7363
L7722

.8093
.86457
.8813
L9163
. 9507
.9845

L0179
.0507
.0831
L1151
L1467
.1781

L2091
.2400
.2706
.3012
L3316
.3620

.3925
.4230
.4536
L6864
.5154
.5466
.5782

Fra

TA

BLE 2.5B
0.017413;
MW VIS
MICRO
POISE
.016  39¢
.016 414
.016 428
.016 442
.016 456
.017 469
.017 482
.017 495
.017 508
.017 520
.017 532
.017 545
.017 556
.017 568
.017 580
.017 591
.016 603
.016 614
.016 625
.016 636
.015 647
.014 658
.014 669
.012 679
011 690
.009 700
.007 711
L0046 721
.001 731
.997 742
.992 752
.986 762
.978 771
.970 7381
.959 791
.947 801
.933 319
.917 820
.898 830
.877 839
.852 8438
.824 858
.793 867

DLVDLT

e e el

e

O I e ek e d e e e R el ol

T bt it et bt et

ocoooooo
cooocoo

COoO00ODD OO0 oO

RATIO @ 0.250;

CHEM.

REACTING COMPOSITIONS
DLVDLP

cooocooe

coocooo

cooooa
ocoooocoo

cp
J/76 K

L1497
L1612
L1720
.1819
L1916
.2010

.2103
.2194
.2285
.2375
L2466
.2556

=t et 1

.2647
.2738

ot e e b et bt et b b ) e e et e bt e b S bt

bt ot et b bt et et et e
L=
D
v
(-

EQUIV. RATIO = 0.2511;

(GAM)S Vs COND PRAN
MICRO
Ms7S  W/CM K

1.3320 586.1 636 .721
1.3276 601.2 667 .721
1.3236 615.8 697 .720
1.3200 630.2 725 .720
1.3166 6464.2 754 .720
1.3133 657.8 782 .720
1.3102 671.2 810 .720
1.3071 684.2 838 .721
1.30642 697.0 865 .721
1.3013 709.5 893 .721
1.298¢ 721.7 920 .721
1.2957 733.7 948 .721
1.2929 745.5 976 .721
1.2902 757.0 1004 .721
1.2876 768.3 1033 .721
1.2849 779.4 1061 .720
1.2823 790.3 1090 .720
1.2797 801.1 1120 .719
1.2771 811.6 1149 .719
1.2745 822.0 1180 .718
1.2719 832.2 1210 .718
1.2693 842.2 1242 .717
1.2667 852.0 1274 .716
1.2640 861.7 1307 .716
1.2614 871.3 1341 .715
1.2586 880.7 1376 .714
1.2509 889.9 1413 .713
1.2531 899.0 1452 .711
1.2502 908.0 1493 .709
1.2472 916.8 1537 .707
1.2442 925.4 1584 .705
1.2411 933.9 1634 .702
1.2380 942.3 1689 .699
1.2347 950.6 1748 .695
1.2315 958.8 1813 .690
1.2281 966.8 1884 .686
1.22647 974.8 1961 .680
1.2214 982.7 20645 .674
1.2180 990.6 2137 .667
1.2147 998.4 2238 .660
1.2114 1006.2 2347 .653
1.2083 1014.0 2465 .645
1.2053 1021.8 2592 .636

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV.

P =

5066.25 KPA (50.00 ATM)

FROZEN COMPOSITIONS

cp
J/6 K

.16493
L1605
L1710
.1803
.1892
.1978

.2059
.2136
.2209
.2279
L2366
.2409

Pt et bt et el o et et e et et e b et e bt b et e b b e e et bt e e R e e e
~n
=]
w
N

bt

ot ot et ok ot ok ot o ok ot et ek et b e et et b bt e S et e R bt et b e e e e

GAM Vs COND PRAN
MICRO
M/S  W/CM K
.3321 586.1 636 .721
.3279 601.2 666 .721
.3240 615.9 696 .720
.3206 630.3 724 .720
L3176 644.4 752 .720
.3145 658.1 780 .720
L3117 671.6 807 .720
L3091 684.8 834 .720
L3067 697.7 860 .721
3046 710.3 886 .721
.3022 722.8 912 .721
.3002 735.0 937 .721
.2984 747.0 962 .721
2966 758.9 987 .721
2949 770.5 1012 .721
2934 782.0 1037 .720
2919 793.3 10662 .720
2906 804.5 1086 .720
2893 815.5 1110 .720
2881 826.3 1134 .719
2870 837.1 1157 .719
2859 847.7 1180 .719
2849 858.2 1203 .718
2840 868.5 1226 .718
2831 878.8 1248 .718
2823 888.9 1270 .718
2815 898.9 1291 .718
2308 908.9 1313 .718
2801 918.8 1334 .718
.2795 928.5 1355 .718
2789 938.2 1376 .718
2784 947.9 1396 .718
2780 957.4 16417 .718
2775 966.9 1437 .718
L2771 976.4 1458 .718
.2768 985.8 1478 .718
2765 995.2 1499 .717
2763 1004.6 1519 .717
2761 1013.9 1539 .717
2760 1023.3 1559% .716
2759 1032.6 1579 .716
.2759 1042.0 1599 .715
.2760 1051.4 1619 .715



LS

TABLE 2C .

FUEL H/C ATOM RATIO = 1.700; Fs/A = 0.017413; EQUIV.RATIO
DRY AIR

HETEROGENEOUS PHASE PROPERTIES

T DENSITY H ENTROPY MW cpP DENSITY
K G/CM3 J7G J76 K J/G K 6/CM3

PRESSURE = 0.01

200 1.824-5 -9064.8 7.5865 29.016 .0510 1.789-5
220 1.654~5 -880.4 7.7024 29.016 1.5806 1.625-5
240 1.479-5 -817.5 7.9731 29.016 6.1794 1.476-5
PRESSURE = 0.10

200 1.8264-4 -905.0 6.9457 29.016 1.013¢4 1.789-4
220 1.658-4 -884.4 7.0640 29.016 1.0682 1.626-46
2640 1.516-4 ~-860.0 7.1499 29.016 1.5063 1,490-¢
260 1.376-4 =-810.7 7.3456 29.016 4.1247 1.366-4
280 1.263-4 -769.7 7.4996 29.016 1.0160 1.263-4
PRESSURE = 1.00

200 1.824-3 -905.0 6.3061 29.016 1.0096 1.789-3
220 1.658~3 -884.8 6.4026 29.016 1.0172 1.627-3
240 1.520-3 -864.1 6.4925 29.016 1.0635 1.491-3
260 1.400-3 -840.9 6.5850 29.016 1.3130 1.375-3
280 1.290-3 -802.5 6.7270 29.016 2.0679 1.273-3
298 1.186~3 -751.3 6.9036 29.016 1.0173 1.186-3
300 1.179-3 =~7649.4 6.9099 29.016 1.0175 1.179-3
320 1.105-3 -729.0 6.9756 29.016 1.0194 1.105-3
PRESSURE B 10.090

200 1.823-2 -905.0 5.6666 29.016 1.0092 1.789-2
220 1.658-2 -884.8 5.7629 29.016 1.0121 1.627-2
240 1.520-2 -864.5 5.8512 29.016 1.0194 1.491-2
260 1.403-2 -843.9 5.9337 29.016 1.0479 1.376~-2
280 1.301-2 -815.7 6.0377 29.016 1.1597 1.278-2
298 1.220-2 -793.3 6.1151 29.016 1.3314 1.199-2
300 1.212-2 =-790.9 6.1235 29.016 1.3581 1.191-2
320 1.128-2 =-759.7 6.2239 29.016 1.8179 1.114-2
3640 1,045-2 =-714.9 6.3593 29.016 2.7683 1.0642-2
360 9.823-3 -688.2 6.4362 29.016 1.0242 9.823-3
380 9.306-3 =-667.7 6.4916 29.016 1.0271 9.306-3
PRESSURE = 50.00

200 9.104-2 -905.0 5.2196 29.016 1.0092 8.947-2
220 8.277-2 -884.8 5.3159%9 29.016 1.0117 8.133-2
240 7.589-2 -864.5 5.4041 29.016 1.0155 7.456-2
260 7.006-2 -846.2 5.4856 29.016 1.0240 6.882-2
280 6.506-2 -816.9 5.5863 29.016 1.0806 6.390-2
298 6.107-2 -797.0 5.6551 29.016 1.1153 6.000-2
300 6.069-2 -794.9 5.6620 29.016 1.1207 5.963-2
320 5.683-2 =-771.7 5.7369 29%.016 1.2118 5.587-2
340 5.332-2 -745.9 5.8152 29.016 1.3916 5.252-2
360 5.003-2 -715.1 5.9030 29.016 1.7110 4.9647-2
380 4.680-2 -676.1 6.0085 29.016 2.2359 4.663-2
400 4.420-2 =-647.1 6.0832 29.016 1.0303 4.420-2
420 4.210-2 -626.4 6.1336 29.016 1.0337 4.210-2

= 0.

250;

MW

. 364
.336
.061

.365

016

.365

016

.365
.365
.365
.365
.363
.358
.357
L3462
.305
.228
.083
.016
.016

LOW TEMPERATURE PROPERTIES BASED

CHEM.

VIS
MICRO
POISE

132
143
151

132
143
15¢

171

132

191

132

234

ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO

GAS PHASE PROPERTIES

DLYDLT DLVDLP

1.000 -1.000
1.000 -1.000
1.000 -1.000
1.000 -1.000
1.000 -~-1.000
1.000 -1.000
1.000 -1.000
1.000 -1.000
1.000 -1.000
1.000 =-1.000
1.000 -1.000
1.000 -1.000
1.000 -1.000
1.000 -1.000
1.000 -1.000
1.000 =-1.000
1.000 -1.000
1.000 -1.000
1.000 -1.000
1.900 -1.000
1.000 -1.000
1.000 -1.000
1.000 -1.000
1.000 -1.000
1.000 -1.000
1.000 -1.000
1.000 -1.000
1.000 =-1.000
1.000 =-1.000
1.000 -1.000
1.000 -1.000C
1.000 -1.000
1.000 -1.000
1.000 -1.0080
1.000 -1.000
1.000 =1.000
1.000 -1.000
1.000 -1.000
1.000 =-1.000
1.000 -1.000

0.2511;

cpP

J/G K

oo

OO

Hi OO OO

H i = = OO O

et b et o b e ok I D O O D D

(GAM)S

=

e e

[ e N

gt b e e

.3959
.3959
.3940

.3959
L3961
.3958
.3942
.3928

.3959
L3961
L3960
.3956
. 3944
.3921
.3920
.3910

.3959
L3961
.3960
.3957
.3951
.3942
L3961
.3926
L3902
. 3885
.3869

.3959
.3961
.3960
.3957
.3952
. 3944
.3944
.3933
L3918
.3900
.3874
.3853
. 3835

VS COND PRAN
MICRO

M/S W/CM K

281 1380 734
295 195 731
309 208 735
281 180 734
295 196 730
308 211 .727
322 225 729
334 238 730
281 180 734
295 196 730
308 212 726
321 227 724
333 241 724
345 252 729
346 253 729
357 267 728
281 180 734
295 196 730
308 212 726
321 227 723
333 242 721
343 255 721
346 256 .721
356 269 723
368 280 727
378 293 729
389 307 728
281 180 734
295 196 730
308 212 726
321 227 723
333 242 721
343 255 720
344 256 720
355 270 720
366 283 722
377 295 726
388 307 727
398 320 728
408 333 728

200
220
240

200

240
260
280

200
220
240
260
280
298
300
320

200

240
2690
280
298
300
320
340
360
380

200
220
2640
260
280
298
300
320
340
360
380
400
420
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FUEL H/C ATOM RATIO

DRY AI

K
200

440
450

490

500
510
520
530
540

550
5560
570
580
590

R;

(

Lo e o - N (o N Yo Y. RN ENENENENEN] 00 00 00 00 0O (V- V. RV RV, 3 o] ot et fd et et Yt ot et st et =t ok o bt ot

= 1.700;
DENSITY
P=1.0) (P=50.)
G/CM3 G/CcM3
7711-3 8.8554-2
6867-3 8.4337-2
6101-3 8.05064-2
5401-3 7.7004-2
4759-3 7.3795-2
4169-3 7.0843-2
3624-3 6.8119-2
3119-3 6.5596-2
2651-3 6.3253-2
2214-3 6.1072-2
1880-3 5.9402-2
1807-3 5.9036~2
1426-3 5.7132-2
1069-3 5.5346-2
0734~-3 5.3669-2
0418-3 5.2091-2
0120-3 5.0602-2
8393-4 6.9197-2
5736-4¢ 6.7867-2
3215-4 4.6607-2
0825-4¢ 6.56412-2
85564~4 4.64277-2
6396-4 6.3197-2
4337-4 4.2169-2
2376-4 4.1188-2
0504-4¢ 6.0252-2
8715-4 3.9357-2
7004-4¢ 3.8502-2
5365-4 3.7683-2
3795-4 3.6898-2
2289-4 3.61645-2
0843-4 3.5622-2
9454-6 3.4727-2
81196 3.4059-2
6833-4 3.36417-2
5596-4 3.2798-2
4603-6¢ 3.2202-2
3253-4 3.1626-2
2143-4 3.1072-2
1072-4 3.0536-2
0037-4 3.0018-2

F/7A=0.034826;
GASEOUS COMPOSITION:

J7G

-1573.7
-1563.5
-1553.2
-1543.0
-1532.8

-1522.6
-1512.3
-1502.0
-1491.8
-1481.5
-1473.1

~1471.2
-16460.9
-1450.6
-1440.3
~1629.9

-16419.5
-1409.2
-1398.8
-1388.3
-1377.9

-1367.5
-1357.0
-1346.5
-1336.0
-1325.4

-1314.9
-1304.3
-1293.7
-1283.0
-1272.4

-1261.7
-1251.0
-1240.3
-1229.5
-1218.7

-1207.9
~1197.1
-1186.2
-1175.3
-11664.4

TABLE 3A
EQUIV.
coz=

(P=.01) (P=.10)
J7G X J7G K

7.8231 7.1645
7.8730 7.2143
7.9205 7.2618
7.9659 7.3073
8.0095 7.3508
8.0513 7.3926
3.0915 7.4328
8.1302 7.4715
8.1675 7.5088
8.2036 7.5449
8.2321 7.573%
8.2385 7.5798
8.2722 7.6136
8.3050 7.6463
8.3368 7.6781
8.3677 7.7090
8.3977 7.7391
83.64270 7.7683
8.4555 7.7968
8.4833 7.8246
8.5104 7.8517
8.5368 7.8782
8.5627 7.9040
8.5880 7.9293
8.6128 7.9541
8.6370 7.9783
8.6607 8.0021
83.6840 8.0253
8.7068 8.0481
8.7292 8.0705
8.7512 8.0925
8.7727 8.1141
83.7939 8.1353
3.8148 8.1561
8.8353 8.1766
8.8554 8.1968
8.8752 8.2166
8.8948 8.2361
8.9140 8.2553
8.9329 8.2743
8.9516 8.2929

.~ PROPERTIES BASED ON CONSTANT GASEOQUS COMPOSITIONS

J/7G K

NN NN NN NN e R R | R RN RN | NNV RPN NN O

.5058
.5556
.6032
.6686
.6921

L7339
L7761
.8128
.8502
.8862
.9148

.9211
.9569
.9877
L0195
.0504

.080¢4
L1097
.1382
L1659
L1930

.2195
L2456
L2707
.2954
L3197

.36434
L3667
.3895
L4119
.4338

L6554
L4766
L4974
.5179
.5381

.5579
.5776
.5967
.6156
.6362

RATIO= 0.500;
.07158;

ENTROPY

(P=1.0) (P=10.) (P=50.)

CHEM.

H20=

J7G6 K

[o Mo N~ N [ X N N~ - [=a N N e R ) NN AN [=aR v N N Y [ N e R e ) oo,

.06058;

J/7G K

[ W W= e e ONNNON [ N e N N Ao [~ N RN RN ] oo v, [S RS RO RV NN ;]

.3868

EQUIV. RATIO= 0.5008; MW = 29.0659;
N2= .75719; 02= .10157; AR= .00908

CP GAM VS VIS COND PRAN
MICRO MICRO

J/7G K MsS POISE W/CM K
1.0211 1.3892 281.9 124 168 .7568
1.0215 1.3889 288.9 130 176 .7537
1.0220 1.3887 295.6 135 184 .7509
1.0227 1.3883 302.2 14l 192 .7482
1.0234 1.3880 308.7 146 201 .7459
1.0242 1.3875 315.0 151 209 .7438
1.0251 1.3870 321.2 157 216 .7421
1.0262 1.3865 327.2 162 224 .7407
1.0273 1.3859 333.2 167 232 .7395
1.0285 1.3853 339.0 172 239 .7387
1.0295 1.3848 343.7 176 245 .7382
1.0297 1.3846 346.7 177 247 .7381
1.0311 1.3839 350.3 182 254 .7380
1.0325 1.3832 355.8 186 261 .7380
1.0341 1.3824 36l.2 191 268 ,7382
1.0357 1.3816 366.6 196 274 .7384
1.0373 1.3808 371.8 200 281 .7385
1.0391 1.3799 377.0 205 288 .7383
1.06409 1.3790 382.0 209 295 .7389
1.0427 1.3780 387.0 214 302 .7377
1.0446 1.3771 392.0 218 309 .7374
1.06466 1.3761 396.8 222 316 .7370
1.06487 1.3751 401.6 227 322 .7368
1.0508 1.3741 406.3 231 329 .7367
1.0529 1.3730 611.0 235 336 .7365
1.0551 1.3719 415.5 239 362 .7364
1.0574 1.3709 420.1 243 349 .7364
1.0597 1.3698 426.5 247 355 .7363
1.0620 1.3686 429.0 251 362 .7363
1.0644 1.3675 433.3 255 369 .7363
1.0668 1.3664 437.6 259 375 .7363
1.0693 1.3652 441.9 263 381 .7363
1.0718 1.3641 466.1 267 388 .7362
1.07643 1.3629 450.3 27¢0 395 .7361
1.0768 1.3617 454.4 274 401 .7360
1.0794 1.3606 458.4 278 408 .7359
1.06820 1.359% 462.5 282 414 7358
1.0847 1.3582 466.4 285 421 .7356
1.0873 1.3570 470.4 289 427 .7355
1.0900 1.3558 474.3 293 43¢ .7353
1.0927 1.3546 478.1 296 440 .7351

200

440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590



65

FUEL H/C ATOM RATIO = 1.700;

DRY AIR;

790

809
810
820
830
840

850
860
870
380
890

900

920
930
940

950
960
970

- 980

990

DENSITY

(P=1.0) (P=50.)

G/CM3 G/CM3

5.9036-4¢ 2.9518-2
5.8068~4 2.9034-2
5.7132-4 2.8566~-2
5.6225-4 2.8112-2
5.5346-6 2.7673-2
5.6495~-4¢ 2.7247-2
5.3669-4 2.6835-2
5.2868-4¢ 2.6434-2
5.2091-4¢ 2.6045-2
5.1336-4¢ 2.5668-2
5.0602-4 2.5301-2
6.9890-4 2.4945-2
4.9197-4¢ 2.4598-2
4.8523-6¢ 2.4261-2
4.7867-4% 2.3936-2
4,7229-6¢ 2.3616-2
4.6607-% 2.33064-2
6.6002-4 2.3001-2
4.56412-64 2.2706-2
4.6338-4% 2.2419-2
4.4277-¢ 2.213%9-2
4.3730-4¢ 2.1865-2
4,3197-¢ 2.1599-2
4.2677-4% 2.1338-2
4.2169~4 2.1084-2
4.1673-¢ 2.0836-2
4.1188-4 2.059%4-2
4.0715-4 2.0357-2
4.0252-4 2.0126-2
3.9800-4 1.9900-2
3.9357-4 1.9679-2
3.8925-4 1.9462-2
3.8502-4 1.9251-2
3.8088-4 1.90646-2
3.7683-4 1.8841-2
3.7286-4 1.8663-2
3.6898-4 1.8449-2
3.6517-6 1.8259-2
3.6145-6¢ 1.8072-2
3.5779-4 1.7890-2

TABLE 3A

FrA=0.0364826;
GASEOUS COMPOSITION:

H

J76

1153.
1142,
1131.
1120.
1109.

1098.
1087.
1076.
1065.
1053.

1062,
1031.
1029.
1008.
-997.

-986.
=974,
-963.
-951.
-940.

-928.
-917.
-905.
-894.
-882.

-871.
-859.
-847.
-836.
~8264.

-8l2.
-800.
-788.
-777.
~765.

-753.
=741.
-729.
-717.
=705,

SAUNUIR NHONU HO~NPO ARNOPLPY FRUNH DNUNSLWER BOoHWS PSUuan

RATIO= 0.500;
.07158;

ENTROPY
(P=1.0) (P=10.)

J7G K

CONTINUED
EQUIV.
co2=

(P=.01) (P=.10)
J7G K Js6 K
8.9700 8.3113
8.9881 8.329%4
9.0060 8.3473
9.0236 8.3649
9.0410 8.3823
9.0582 8.3995
9.0751 8.4165
9.0919 8.4332
9.1084 8.4498
9.1247 8.4661
9.1409 8.4822
9.1568 8.4982
9.1726 8.5139
9.1882 8.5295
9.2036 8.5449
9.2188 8.5602
9.2339 8.5753
9.2488 8.5902
9.2636 8.6049
9.2782 8.6195
9.2927 8.6340
9.3070 8.6483
9.3211 8.6625
9.3352 8.6765
9.3491 8.6904
9.3628 8.7041
9.3764 8.7178
9.3899 8.7313
9.6033 8.7646
9.4166 8.7579
9.4297 8.7710
9.4427 8.7840
9.4556 8.7969
9.4684 38.8097
9.64811 8.8224%
9.4936 8.8350
9.5061 38.8474
9.5184 8.8598
9.5307 8.8720
$.5428 8.3842

CONOI0000 0000080008 OCOO00OO0N0000 000000 ~d IS NSNS NSNS NSNS

.6526
.6708
.6886
L7063
.7237

L7609
.7578
L7766
L7911
L8074

.8236
.8395
.8553
.8709
.8863

.9015
.9166
.9315
. 9463
.9609

.9753
.9896
.0038
.0178
L0317

L0655
.0591

H20=

J7G K

6.99%40
7.012]1
7.0300
7.0676
7.0650

7.0822
7.0991
7.1159
7.132¢4
7.1488

7.1649
7.1808
7.1966
7.2122
7.2276

7.2629
7.2579
7.2729
7.2876
7.3022

7.3167
7.3310
7.3651
7.3592
7.3731

7.3868
7.4004
7.4139
7.4273
7.4406

7.4537
7.6667
7.64796
7.6924
7.5051

7.5176
7.5301
7.5425
7.5547
7.5669

(P=50.)

NN NN NN N O AN RO AN [ R W N N ) AT TN

.06058;

N2=

CP

J/76 K
.0954
. 0981
.1009

-1064

bt et b e e b bt e bt e e e b b e b b e e b b e e e e e et et
—
-
-~
o

CHEM. EQUIV. RATIO= 0.5008;
.75719; o02=

GAM

S s L = ol ek R e el R el e e N o el
w
(%]
—
-]

482.0
485.8
489.5
493.2
696.9

500.6
504.2
507.8
511.3
514¢.8

518.3
521.8
525.2
528.7
532.0

535.4
538.8
562.1
565.4
568.6

.- PROPERTIES BASED ON CONSTANT GASEOQUS COMPOSITIONS

= 29.0659;
.10157; AR=
VS VIS

MICRO MICRO
M/S  POISE Ws/CM K

300
303
307

.00908
COND

467
453
460
467
473

4890
4386
493
500
506

513
526
533
539

566

PRAN

~
(%
(=3
—

600
610
620
630
640

650
660
670
630
690

700
720
730
740

750

s I
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RN NN NDNNNNN DuLuw
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P s e e e S S e B A A bt e et et e el

FUEL H/C ATOM RATIO B8 1.700;

DENSITY
(P=50.)

G/CM3

.7711-2
.6867-2
.6101-2
.5401-2
.4759-2

.6169-2
.36264-2
.3119-2
.2651-2
.2214-2

.1807-2
.1426-2
.1069-2
.0734~2
.0418-2

.0120-2
.8394-3

TABLE

F/A=0.034826;
GASEOUS COMPOSITION:

H

J/6G

-693.7
-633.4
-572.6
-511.4
-4649.7

-387.6
-325.1
~-262.2
-198.9
-135.3

-71.3
=7.0
57.6

122.5

187.6

253.0
318.7
384.6
450.7
517.0

583.5
650.2
717.1
784.1
851.3

918.7
986.2
1053.8
1121.6
1189.4

1257 .4
1325.6
1393.8
1462.1
1530.5

1599.0
1667.6
1736.3
1805.1
1874.0
1942.9

CONCLUDED
EQUIV. RATIO= 0.500; CHEM.
C02= .07158; H20=
ENTROPY
(P=.01) (P=.10) (P=1.0) (P=10.)

J7G K Js7G6 K J7G K J7G K
.5549 8.8962 8.2376 7.5789
L6137 8.9550 8.2964 7.6377
L6702 9.0115 8.3529 7.6942
L7246  9.0660 8.4073 7.7487
L7771 9.1185 8.4598 7.8012
.8279 9.1692 8.5105 7.8519
.8769 9.2182 8.5596 7.9009
.9244 9.2657 8.6071 7.9484
.9704 9.3117 8.6531 7.9944
.0151 9.3564 8.6977 8.0391
.0584 9.3998 8.7611 8.0825
L1006 9.4419 8.7833 8.1246
.1416 9.4830 8.8243 8.1656
.1815 9.5229 8.8642 8.2056
L2204 9.5618 8.9031 8.2445
.2584¢ 9.5997 8.9410 8.2824
L2954 9.6367 8.9780 8.3194
.3315 9.6728 9.0141 8.3555
.3667 9.7081 9.0494 8.3907
L4012 9.7425 9.0838 8.64252
.6348 9.7762 9.1175 8.64589
L4678 9.8091 9.1505 8.4918
.5000 9.8414 9.1827 8.5240
.5316 9.8729 9.2142 8.5556
.5625 9.9038 9.2451 8.5865
L5927  §.9341 9.2754 8.6167
.6224  9.9637 9.3051 8.646%
L6515 9.9928 9.3342 8.6755
L6800 L0214 9.3627 8.7040
.7080 L0494  9.3907 8.7320
.7355 L0768 9.4182 8.7595
.7625 L1038 9.4452 8.7865
.7890 L1303 9.4716 8.8130
.8150 L1563 9.4977 8.8390
.8406 L1819 9.5233 8.8646
.8657 L2071 9.5484 8.8897
.8904 .2318 9.5731 8.9145
.9148 .2561 9.5974 8.9388
.9387 L2800 9.6214 8.9627
.9622 L3036 9.6449 8.9862
. 9854 L3267 9.6681 9.0094

00 00 00 00 08 00 03 00 00 00 0o 0a 0o 0o 03 00 OO 00~ NN N YRR NS AN NN NI

.06058;

(P=50.)
J7G K

.1185
L1773
.2338
.2883
.3408

L3915
L6405
L4880
.5340
.5787

.6221
.6642
.7052
L7452
.7841

.8220
.8590
.8951
.9303
. 9648

.9985
.0314
.0636
.0952
L1261

L1566
.1860
.2151
.2437
L2717

.2991
L3261
.3526
.3786
L6042

.6294
L4541
L4784
.5023
.5259
.5690

.~ PROPERTIES BASED ON CONSTANT GASEQUS COMPOSITIONS

EQUIV. RATIO= 0.5008; MW = 29.0659;
N2= .75719; 02= .10157; AR= .00908

cP GAM Vs VIS COND PRAN
MICRO MICRO

J7G K M/S POISE W/CM K
1.1999 1.3130 612.9 427 706 .7263
1.2101 1.3096 627.2 44l 736 .7259
1.2199 1.3063 661.1 455 765 .7256
1.2291 1.3033 654.8 469 794 .7255
1.2380 1.3005 668.1 482 823 .7253
1.2664 1.2979 681.2 495 851 .7252
1.2544 1.2954 696.1 508 879 .7251
1.2620 1.2931 706.7 521 907 .7250
1.2693 1.2909 719.0 533 934 .7249
1.2761 1.2889 731.2 546 961 .7248
1.2827 1.2870 743.1 558 987 .7247
1.2889 1.2852 754.9 570 1014 .7243
1.2948 1.2836 766.5 582 1041 .7239
1.3006 1.2820 777.9 594 1067 .7235
1.3057 1.2806 789.1 605 1093 .723¢0
1.3107 1.2792 800.2 617 1119 .7226
1.3154¢ 1.2779 811.2 628 1146 7221
1.3199 1.2767 822.0 639 1169 .7217
1.3242 1.2755 832.6 650 1194 .7212
1.3283 1.2745 843.1 661 1219 .7208
1.3321 1.2735 853.6 672 1243 .7204
1.3358 1.2725 863.8 683 1267 .7201
1.3392 1.2716 874.0 694 1291 .7198
1.3425 1.2708 884.1 705 1314 .7196
1.3456 1.2700 894.0 715 1338 .7193
1.3485 1.2692 903.8 726 1361 .7191
1.3513 1.2685 913.6 736 1383 .71388
1.3540 1.2679 923.2 746 1406 .7185
1.3565 1.2672 932.7 756 1428 .7183
1.3589 1.2666 942.2 766 1451 .7180
1.3612 1.2661 951.5 776 1473 .7178
1.3634 1.2655 960.8 786 1495 .7173
1.3655 1.2650 970.0 796 1517 .7169
1.3675 1.2645 979.1 806 1538 .7165
1.3694 1.2640 988.1 816 1560 .7160
1.3712 1.2636 997.0 825 1582 .7156
1.3730 1.2632 1005.9 835 1603 .7152
1.3747 1.2628 1014.6 845 leé2¢ .7147
1.3764 1.2624 1023.3 854 1646 .7143
1.3780 1.2620 1032.0 863 1667 .7139
1.3795 1.2616 10640.5 873 1688 .7135
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FUEL H/C ATOM RATIO =

DRY AIR

T
K
900
950

1000

1850

1100

1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1850
15080
1650
2000
2050

2100
2150
2200
2250
2300
2350

2600
2450
2500
_ 2550
2600
2650

2700
2750
2800
2850
2900
=2950
3000

Pt At et b et [ANEASEANECE S N ] NN N [ZRE R R TRV

OO b b b

DENSITY
G/CM3

.9357-6
.7286-6
.5422-6
.3735-6
.2202-6
.0801-6

.9518-6
.8337-6
.7247-6
.6238-6
.5301-6
.6628-6

.3613-6
.2851-6
.2135-6
.1663-6
.0829-6
.0230-6

.9662-6
.9122-6
.8607-6
.81164-6
.7639-6
.7179-6

.6732-6
.6293-6
.5859-6
.56430-6
.5001-6
.4572-6

.6162-6
.3711-6
.3280-6
.2850-6
.26264~6
.2005-6

.1598-6
.1208-6
.0838-6
.06491-6
.0171-6
.8769-7
.6085-7

NP unim NN PO N P00 0e 0o O NN DO N OWK SOOI N — DGO

1.700;

EN

(= V- RN+ RN- V- E¥-} O O O O OO

P b bt e b e bt b b et e ek e b e e et
ODOCODOoO® CO0OoCY OOCOoOOO

bt b et o et
bt et et e e e et

ot et et et
RN

TROPY
J7G K

L4297
L6937
.5550
.6138
L6704
.7250

L7776
.8285
.8778
.9256
L9721
L0173

L0614
.1045
.16468
.1884
.2296
.2705

L3116
L3531
.3958
L6401
.4868
.5369

.5913
L6511
L7172
L7907
.8724
.9629

L0624
L1712
.2890
L4150
.5480
.6861

TABLE 3.1B

MW

.066
.066
.066
.066
.066
.066

.066
.066
.066
.066
.065
.065

.064
.063
.062
.059
.055
.050

.061
.029
.010
. 985
.948
.899

.832

F/7A B 0.034826;

VIS
MICRO
POISE

398
413
427
441
455
469

482
495
508
521
533
546

558
570
582
594
605
617

628
639
650
661
672
6382

693

EQUIV.

RATIO B 0.500;

REACTING COMPOSITIONS
(GAM)S

DLVDLT DLVDLP

Ll el e e I e el el o el el el el R e e e R S e S L e ]

cp
J76 K

L1769
.1891
.2008
L2114
.2218
.2320

L2420
.2519
L2619
.2722
.2830
.2947

.3078
.3229
L3613
L3642
L3938
.6329

L4849
.5545
L6674
L7702
L9301
L1344

PN b bt bt md bt et e et bt b el bk bt e et et et et bl et e

2.3896
2.6999
3.0664
3.6869
3.9555
%4.4638

5.0012
.5537
.1018
.6186
.0686
.6105

NI~~~ NN
o
o
ur
-

e Ll e e L L I S e ey L

Ll e e e el e e N e

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
CHEM. EQUIV.

RATIO @ 0.5008;

VS COND PRAN
MICRO
M/S W/CM K
583.2 6643 .728
598.2 675 .727
612.8 706 .726
627.1 737 .726
641.0 766 .726
654.6 796 .725
667.8 826 .725
680.8 855 .725
693.5 885 .725
705.9 914 .725
718.0 945 .724
729.8 976 .724
7641.3 1009 .723
752.4 1046 .721
763.2 1086 .719
773.6 1132 .715
783.4 1188 .710
792.7 1257 .703
801.3 1345 .693
809.2 1462 .679
816.5 1619 .662
823.1 1830 .640
829.4 2112 .614
835.5 2486 .586
841.9 2975 .556
848.7 3597 .527
856.3 4369 .500
864.9 5298 .475
874.5 6376 .454
885.2 7578 .436
897.0 8860 .423
909.9 10151 .415
923.9 11362 .412
939.0 12391 .414
955.0 13137 .422
972.0 13526 .434
989.7 13524 .451
1008.0 13147 .470
1026.6 12458 .491
1045.4 11543 .513
1064.3 10497 .534
1083.1 9401 .554
1101.8 8323 .571

P = 1.01325 KPA ( 0.01 ATM)
FROZEN COMPOSITIONS

cpP GAM Vs COND PRAN
MICRO

J/7G6 K M/S W/CM K
1.1766 1.3212 583.2 643 .728
1,1886 1.3169 598.2 675 .727
1.1999 1.3130 612.9 706 .726
1.2101 1.3096 627.2 736 .726
1.2199 1.3063 641.1 765 .726
1.2291 1.3033 654.8 794 .725
1.2380 1.3005 668.1 823 .725
1.2466 1.2979 681.2 851 .725
1.2544 1.2954 694.1 879 .725
1.2620 1.2931 706.7 907 .725
1.2693 1.2909 719.0 934 .725
1.2761 1.2889 731.2 961 .725
1.2827 1.2870 743.2 987 .725
1.2889 1.2853 754.9 1014 .724
1.2948 1.2836 766.5 1041 .724
1.3003 1.2821 778.0 1067 .723
1.3056 1.2807 789.3 1093 .723
1.3106 1.2794 800.5 1119 .722
1.3154 1.2782 811.6 1144 .722
1.3199 1.2772 822.6 1170 .721
1.3241 1.2763 833.7 1195 .721
1.3280 1.2755 844.7 1219 .720
1.3317 1.2750 855.8 1244 .719
1.3352 1.2747 867.1 1269 .718

.3384 1.2746 878.6 1293 .717
.36146 1.27649 890.4 1318 .715
.3441 1.2756 902.8 1342 .713

3514 1.2803 943.5 1423 .703

.3096 1069.6 1692 .648
1090.4 1738 .640
L3209 1111.3 1784 .632
.3263 1131.8 1828 .625
.3315 1151.7 1869 .619
.3361 1170.8 1909 .615
.3403 1188.8 1946 .611

e el R e e e e e I e e o
w
o~
=)
=

H
~
—
~
B b e b
w
-
v
n
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TABLE 3.2B .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

gg$L H/C ATOM RATIO = 1.700; Fs/A = 0.034826; EQUIV. RATIO = 0.500; CHEM. EQUIV. RATIO = 0.5008; P = 10.1325 KPA ( 0.10 ATM)
AIR

REACTING COMPOSITIONS FROZEN COMPOSITIONS

T DENSITY H ENTROPY MW VIS DLVDLT DLVDLP cpP (GAM)S VS COND PRAN cP GAM Vs COND PRAN
MICRO MICRQ MICRO
K G/CM3 J76 J7G K POISE J7G K M/S  W/CM K J76 K M/S  W/CM K

900 3.9357-5 -812.5 8.7711 29.066 398 1.0000 -1.0000 1.1769 1.3211 583.2 643 .728 1.1766 1.3212 583.2 643 .728
950 3.7286-5 -753.3 8.8350 29.066 413 1.0000 -1.0000 1.1891 1.3168 598.2 675 .727 1.1886 1.3169 598.2 675 .727
1000 3.5422-5 -693.6 8.8963 29.066 427 1.0000 -1.0000 1.2007 1.3127 +612.8 706 .726 1.1999 1.3130 612.9 706 .726
1050 3.3735-5 -633.3 8.9552 29.066 44l 1.0000 -1.0000 1.2114 1.3091 627.1 737 .726 1.2101 1.3096 627.2 736 .726
1100 3.2201-5 -572.4 9.0117 29.066 455 1.0000 -1.0000 1.2217 1.3057 641.0 766 .726 1.2199 1.3063 661.1 765 .726
1150 3.0801-5 -511.1 9.0663 29.066 469 1.0000 -1.0000 1.2318 1.3025 654.6 796 .725 1.2291 1.3033 654.8 794 .725
1200 2.9518-5 -449.3 9.1189 29.066 482 1.0000 -1.0000 1.2417 1.2993 667.8 825 .725 1.2380 1.3005 668.1 823 .725
1250 2.8337-5 -386.9 9.1698 29.066 495 1.0000 -1.0000 1.2515 1.2963 680.8 855 .725 1.2464 1.2979 681.2 851 .725
1300 2.7247-5 -3264.1 9.2191 29.066 508 1.0000 -1.0000 1.2612 1.2934 693.5 884 .725 1.2544 1.2956 694.1 879 .725
1350 2.6238-5 -260.8 9.2669 29.066 521 1.0001 -1.0000 1.2709 1.2905 705.9 913 .725 1.2620 1.2931 706.7 907 .725
1400 2.5301-5 -197.0 9.3133 29.066 533 1.0001 -1.6000 1.2809 1.2877 718.1 943 .725 1.2693 1.2909 719.0 934 .725
1450 2.64428-5 -132.7 9.3584 29.065 546 1.0002 -1.0000 1.2911 1.2848 730.0 973 .724% 1.2761 1.2889% 731.2 961 .725
1500 2.36164-5 -67.9 9.4023 29.065 558 1.0004 -1.0000 1.3018 1.2819 741.7 1003 .72% 1.2827 1.2870 743.1 987 .725
1558 2.2852-5 -2.5 9.64452 29.065 570 1.0006 -1.0000 1.3134 1.2789 753.0 1035 .723 1.2889 1.2853 754.9 1014 .724
1600 2.2137-5 63.5 9.4871 29.06% 582 1.0010 -1.0000 1.3261 1.2757 764.1 1069 .722 1.2948 1.2836 766.5 1041 .724
1650 2.1665-5 130.1 9.5281 29.063 594 1.0015 -1.0000 1.3405 1.2723 775.0 1105 .720 1.3004 1.2821 777.9 1067 .723
1700 2.0833-5 197.5 9.5684 29.061 605 1.0022 -1.0001 1.3572 1.2685 785.5 1143 .718 1.3056 1.2806 789.2 1093 .723
175¢ 2.06236-5 265.9 9.6080 29.659 617 1.0033 ~1.0001 1.3772 1.2643 795.7 1187 .71¢6 1.3107 1.2793 800.3 1119 .723
1800 1.9672-5 335.3 9.6471 29.056 628 1.00649 -1.0001 1.4016 1.2595 805.5 1236 .712 1.3154 1.2780 811.3 1144 .722
18590 1.9137-5 406.1 9.6859 29.051 639 1.0072 -1.0002 1.4319 1.2540 814.8 1294 .707 1.3199 1.2769 822.2 1169 .722
1900 1.8629-5 478.7 9.7246 29.04% 650 1.01064 -1.0003 1.4699 1.2477 823.8 1364 .701 1.3242 1.2758 833.0 1194 .721
1950 1.8145-5 553.3 9.7634 29.035 661 1.0148 -1.0004 1.5179 1.2405 832.3 1650 .692 1.3282 1.2749 843.7 1219 .721
2000 1.7684-5 630.7 9.8025 29.022 672 1.0207 -1.0006 1.5786 1.2322 840.3 1557 .682 1.3319 1.2740 8564.4 1246 .720
2050 1.72642-5 711.4 9.86424 29.004 683 1.0288 -1.0009 1.6550 1.2231 847.8 1691 .668 1.3355 1.2733 865.0 1268 .720
2100 1.6818-5 796.5 9.8834 28.981 694 1.0393 ~1.0012 1.7505 1.2133 855.0 1861 .653 1.3388 1.2727 875.7 1291 .719
2150 1.6409-5 386.8 9.9259 28.949 704 1.0530 ~1.0017 1.8684 1.2030 861.9 2075 .634% 1.36420 1.2723 886.4¢ 1315 .718
2200 1.6014-5 983.7 9.9705 28.909 714 1.0703 -1.0024 2.0119 1.1925 868.6 2342 .614 1.3449 1.2720 897.1 1339 .718
2250 1.5629-5 1088.5 10.0176 28.856 724 1.0918 -1.0032 2.1833 1.1822 875.5 2674 .592 1.36476 1.2720 908.1 1362 .717
2300 1.5255-5 1202.6 10.0677 28.790 734 1.1179 -1.0042 2.3841 1.1726 882.5 3078 .569 1.3501 1.2721 919.2 1385 .716
2350 1.4887-5 1327.6 10.1214 28.708 744 1.1488 -1.00564 2.6140 1.1639 890.0 3562 .546 1.3524 1.2725 930.6 16409 .714
2400 1.4526-5 16664.4 10.1791 28.608 754 1.1845 ~1.0069 2.871%4 1.1562 898.0 4131 .524 1.3545 1.2732 942.4 16433 .713
2450 1.64170-5 1614.9 10.2411 28.487 763 1.2248 -1.0086 3.1531 1.1497 906.7 4785 .503 1.3564 1.27642 954.5 1457 .711
2500 1.3818-5 1780.1 10.3078 28.346 773 1.2692 -1.0106 3.4548 1.1443 916.1 5520 .484 1.3583 1.2754 967.1 1482 .708
2550 1.3468-5 1960.7 10.3794 23.182 782 1.3174 -1.0129 3.7717 1.1401 926.1 6324 .466 1.3600 1.2770 980.2 1508 .705
2600 1.3122-5 2157.4% 10.4557 27.995 791 1.3685 -1.0153 4.098% 1.1368 936.9 7183 .451 1.3616 1.27%0 993.8 1535 .701
2650 1.2778-5 2370.7 10.5370 27.785 800 1.4220 -1.0180 6.4315 1.1344 948.5 8069 .439 1.3633 1.2812 1008.0 1564 .697
2700 1.26436-5 2600.5 10.6229 27.553 808 1.4768 -1.0209 4.7636 1.1328 960.7 8953 .430 1.3649 1.2838 1022.8 1595 .692
2750 1.2098-5 2846.9 10.7133 27.299 817 1.5318 -1.0239 5.0886 1.1319 973.7 9794 .425 1.3666 1.2868 1038.2 1628 .686
2800 1.1763-5 3109.1 10.8078 27.026 826 1.5854 -1.0270 5.3973 1.1316 987.3 10551 .423 1.3683 1.2901 1054.2 1662 .680
2850 1.1432-5 3386.2 10.9059 26.735 835 1.6355 -1.0300 5.6783 1.1318 1001.6 11181 .426 1.3701 1.2936 1070.8 1699 .673
2900 1.1107-5 3676.3 11.0068 26.431 844 1.6799 -1.0329 5.9181 1.1327 1016.5 11644 .429 1.3720 1.2975 1088.0 1738 .666
=2950 1.0789-5 3977.0 11.1096 26.117 853 1.7158 ~1.0354 6.1020 1.1340 1032.8 11914 .437 1.3740 1.3016 1105.6 1779 .659
3000 1.0480-5 4285.3 11.2132 25.799 862 1.7409 -1.0375 6.2163 1.1359 1048.0 11977 .4647 1.3761 1.3058 1123.6 1821 .651
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FUEL H/C ATOM RATIO = 1.70

DRY AIR

T
K

300
950
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1850
1900
1950
2000
2050

2100
2150
2200
2250
2300
2350

2600
2650
2500

2550
2600
2650

2700
2750
2800
2850

_.2900

=2950
3000

DENSITY
G/CM3

.9357-4
.7286-4
.5622-4
.3735-4
.2202-4
.0801-4

.9518-4
.8337-4
.7267-6
.6238~4
.5301-4
.4629-4

.3614-4
.2852-4
.2138-4
.1467-6
.0835-4
.0239-4

.9676-4
.9142-4
.8637-4
.8157-4
.7700-4
.7264-4

.6848-4
.66350-4
.6068-4
.5700~-4
.5346-4
.5004-4

L4673-4
.4351-4
.6037-4
.3730-¢
.3430-4
.3135-4

.2866-4
.2561-4
.2280~4
.2003-¢
.1731-6
.1462-64
.1197-4

H EN
J76

263.3
331.64

470.2
561.1
613.2
686.8

762.2
839.7
919.8
1002.9
1089.6
1180.6

1276.6
1378.4
1486.6
1602.0
1725.3
1857.0

1997.7
2147.7
2307.2
2676.4
2655.1
28643.4 1
3041.0 1

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
400.4 9.
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
0
0

0; FrsaA

TROPY
J7G K

L1124
L1764
.2376
.2965
.3531
L4076

L4602
<5111
.5604
.6082
.6565
.6996

.7635
.7862
.8280
.8687
.9086
. 9477

.9861
0239
L0612
.0980
.1345
L1709

.2072
L2436
.2805
L3178
.3559
.3951

.4355
L4775
.5212
.5669
.6168
.6649

L7175
L7726
.8300
.8899
. 9521
.0164
.0829

TA

29

29
29

29.
29.
28.
28.

28
28

28.
28.

28
28
28

28

28.

28

28.
27.

27
27

BLE

3.3B

0.034826;

MW

.066

061

.033
021
006
987
963
-933

.896
850
795
.730
.652
.563

.460
344
.215
071
915
.745
.563

VIS
MICRO
POISE

398
413
427
641
455
469

683

694
705
715
725
736
7646

756
766
775
785
794
804

813
822
831
840
849
858
867

DLVDLT

L0000
.0000
.0000
L0000
.0600
.0000

.0000
.0000
.0000
.0000
L0001
.0001

.0002
.0003
.0005
L0087
L0010
.0015

.0021
.0029
.0041
.0057
L0079
L0107

.0145
L0193
.0254%
L0331
.0427
.0544

.0685
.0852
.10645
.1265
L1511
.1781

L2073
.2383
L2709
L3046

bt bt ot et b Bt i el e b bl et b bl bt e e bt e bt b e b et e e et e b b b et b b e b e e e

= 0.500;

DLVDLP

-1.
.3392 ~1.0157
.376464 -1.0178

0138

CHEM. EQUIV. RATIO = 0.5008;
REACTING COMPOSITIONS

cP (GAM)S Vs COND PRAN

MICRO

J7G K M/S W/CM K
1.176%9 1.3211 583.2 643 .728
1.1891 1.3168 598.2 675 .727
1.2007 1.3127 612.8 706 .726
1.2114 1.3091 627.1 737 .726
1.2217 1.3057 641.0 766 .726
1.2318 1.3025 654.6 796 .725
1.2616 1.2994 667.9 825 .725
1.2513 1.2964 680.8 854 .725
1.2608 1.2935 693.5 8864 .725
1.2703 1.2907 706.0 913 .725
1.2798 1.2879 718.2 942 .725
1.2893 1.2852 730.1 971 .725
1.2991 1.2825 741.8 1001 .724
1.3091 1.2798 753.3 1031 .724
1.3196 1.2771 764.5 1062 .723
1.3307 1.2743 775.5 1094 .722
1.3427 1.2714 786.3 1127 .721
1.3559 1.2684 796.9 1161 .720
1.3706 1.2651 807.2 1198 .718
1.3873 1.2616 817.2 1238 .716
1.4066 1.2579 827.0 1282 .714
1.4294 1.2537 836.4 1330 .711
1.4566 1.2491 845.6 1385 .707
1.4886 1.26440 854.5 1449 .702
1.5276¢ 1.2384¢ 863.0 1523 .696
1.5740 1.2323 871.2 1610 .689
1.6299 1.2256 879.1 1714 .6380
1.6965 1.2185 886.8 1839 .669
1.7754¢ 1.2111 894.2 1988 .657
1.8679 1.2035 981.5 2165 .643
1.9749 1.1959 908.8 2376 .628
2.0969 1.1886 916.1 2623 .6l12
2.2338 1.1816 923.5 2910 .595
2.3849 1.1751 931.2 3239 .578
2.5487 1.1693 939.2 3613 .560
2.7232 1.16%2 947.6 4030 .543
2.9059 1.1598 956.5 4490 .526
3.0944 1.1562 965.7 4988 .510
3.2861 1.1532 975.5 5520 .495
3.4788 1.1509 985.7 6079 .481
3.6707 1.1492 996.3 6656 .468
3.8600 1.1480 1007.4 7241 .457
4.0449 1.1472 1018.9 7820 .448

1.4099 -1.0199

.-~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIO

P =101.325 KPA ( 1.00 ATM)
FROZEN COMPOSITIONS

cp
J76 K

L1766
.1886
L1999
L2101
.2199
.2291

D e e e e el ol o o B S e e e e e e e o e e e e I e e e
w
-
v
-1

GAM

.2711

Vs COND PRAN
MICRO

M/S  W/CM K
583.2 643 .728
598.2 675 .727
612.9 706 .726
627.2 736 .726
641.1 765 .726
654.8 794 .725
668.1 823 .725
681.2 851 .725
696.1 879 .725
706.7 907 .725
719.0 934 .725
731.2 961 .725
743.1 987 .725
754.9 1014 .724
766.5 1041 .724
777.9 1067 .723
789.2 1093 .723
8060.3 1119 .723
811.2 1144 .722
822.1 1169 .722
832.8 1194 .721
843.4 1219 .721
853.9 1244 .720
364.3 1267 .720
874¢.7 1291 .720
884.9 1315 .719
895.2 1338 .719
905.4 1361 .718
915.7 1384 .718
926.0 1407 .717
936.3 1429 .717
946.8 1452 .716
957.3 1474 .715
968.1 16497 .714
979.0 1520 .712
990.2 1543 .711
1001.7 1566 .709
1013.4 1590 .707
1025.4 1615 .705
1037.8 1640 .702
1050.5 1666 .699
1063.5 1693 .695
1076.9 1722 .692




TABLE 3.4B .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

FU$LA¥EC ATOM RATIO = 1.700; Fs/A = 0.034826; EQUIV. RATIO = 0.500; CHEM. EQUIV. RATIO @ 0.5008; P = 1013.25 KPA (10.00 ATM)
DR

REACTING COMPOSITIONS FROZEN COMPOSITIONS

T DENSITY H ENTROPY MW vis DLVDLT DLVDLP cpP (GAM)S Vs COND PRAN cpP GAM VS COND PRAN

MICRO MICRO MICRO

K G/CM3 J7G J76 K POISE J7G6 K M7S  W/CM K J/7G K M7S  W/CM K
900 3.9357-3 -812.5 7.4538 29.066 398 1.0000 -1.0000 1.1769 1.3211 583.2 663 .728 1.1766 1.3212 5383.2 663 ,728
950 3.7286-3 -753.3 7.5177 29.066 413 1.0000 -1.0000 1.1891 1.3167 598.2 675 .727 1.1886 1.3169 598.2 675 .727
1000 3.56422-3 -693.6 7.5790 29.066 427 1.0000 -1.0000 1.2007 1.3127 612.8 706 .726 1.1999 1.3130 612.9 706 .726
1050 3.3735-3 -633.3 7.6378 29.066 441 1.0000 -1.0000 1.2114 1.3091 627.1 737 .726 1.2101 1.3096 627.2 736 .726
1100 3.2202-3 -572.4 7.6944 29.066 455 1.0000 ~-1.0000 1.2217 1.3057 641.0 766 .726 1.2199 1.3063 641.1 765 .726
1150 3.0802-3 -511.1 7.7490 29.066 469 1.0000 -1.0000 11.2317 1.3025 654.6 796 .725 1.2291 1.3033 654.8 794 .725
1200 2.9518-3 -4649.3 7.8016 29.066 482 1.0000 -1.0000 1.26415 1.2994 667.9 825 .725% 1.2380 1.3005 668.1 823 .725
1250 2.8337-3 -386.9 7.8525 29.066 495 1.0000 -1.0000 1.2512 1.2964 680.8 854 .725 1.26464 1.2979 681.2 851 ,725
1300 2.7247-3 -3264.2 7.9017 29.066 508 1.0000 -1.0000 1.2606 1.2935 693.6 883 .725 1.2564 1.2954 694.1 879 .725
1350 2.6238-3 -260.9 7.9495 29.066 521 1.0000 -1.0000 1.2700 1.2907 706.0 912 .725 1.2620 1.2931 706.7 907 .725
1400 2.5301-3 -197.2 7.9958 29.0866 533 1.0000 ~-1.0000 1.2792 1.2880 718.2 961 .725 1.2693 1.2909 719.0 934 .725
14590 2.646429-3 -133.0 8.0409 29.066 546 1.0001 -1.0000 1.2885 1.285% 730.2 970 .725 1.2761 1.2889 731.2 961 .725
1500 2.3614-3 -63.3 8.0847 29.066 558 1.0001 -1.0000 1.2978 1.2828 741.9 999 .725 1.2827 1.2870 743.1 987 .725%
1550 2.2853-3 -3.2 8.1274 29.066 570 1.0001 -1.0000 1.3071 1.2802 753.4 1029 .724 1.2889 1.2852 7564.9 1014 .724
1600 2.2138-3 62.4 8.1691 29.066 582 1.0002 -1.0000 1.3167 1.2777 764.7 1059 .724 1.2948 1.2836 766.5 10641 .724
1650 2.1467-3 128.5 8.2097 29.065 594 1.,0003 -1.0000 1.3266 1.2752 775.8 1089 .723 1.3004 1.2820 777.9 1067 .723
1700 2.0836-3 195.1 8.2495 29.065 605 1.0005 -1.0000 1.33664 1.2726 786.7 1120 .722 1.3056 1.2806 789.1 1093 .723
1750 2.02640-3 262.1 8.2884 29.064 617 1.0007 -1.0000 1.3469 1.2701 797.4 1151 .722 1.3107 1.2792 &800.2 1119 .723
18080 1.9677-3 329.8 8.3265 29.064 628 1.0009 -1.0000 1.3579 1.2675 807.9 1184 .721 1.3154 1.2779 811.2 1144 .722
1850 1.9145-3 397.9 8.3638 29.063 639 1.0013 -1.0000 1.3697 1.2648 818.2 1217 .720 1.3199 1.2767 822.0 1169 .722
1900 1.8640-3 466.7 8.64005 29,062 651 1.0018 ~-1.0001 1.3823 1.2621 828.3 1252 .718 1.3242 1.2756 832.7 1194 .721
1950 1.8161-3 536.2 8.64366 29.060 662 1,0024 -1.0001 1.3961 1.2592 838.2 1288 .717 1.3282 1.2745 843.3 1219 .721
2000 1.7706-3 606.4 8.4721 29.058 672 1.0033 -1.0001 1.4113 1.2562 847.9 1327 .715 1.3321 1.2736 853.7 1243 .720
2050 1.7273-3 677.4 8.5072 29.055 683 1.0043 -1.0001 1.4283 1.2531 857.4 1368 .713 1.3357 1.2727 864.0 1267 .720
2100 1.6859-3 749.2 8.5418 29.052 694 1.0057 -1.0002 1.64475 1.2497 866.6 1413 ,711 1.3391 1.2718 874.3 1291 .720
2150 1.6465-3 822.1 8.5761 29.047 705 1.0075 -1.0002 1.46%93 1.26461 875.7 1461 ,708 1.3423 1.2710 884.4 1315 .720
2200 1.6087-3 896.2 8.6102 29.042 715 1.0097 -1.0003 1.4941 1.2423 884.6 1515 .705 1.3654 1.2703 894.5 1338 .719
2250 1.5726-3 971.6 8.6441 29.035 726 1.0125 -1.0004 1.5227 1.2382 893.2 1576 .701 1.36483 1.2697 904.5 1361 .719
2300 1.5379-3 1048.6 8.6779 29.025 736 1.0159 ~1.0005 1.5555 1.2338 901.6 1644 .696 1.3510 1.2691 914.4 1384 .719
2350 1.5046-3 1127.2 8.7118 29.014 746 1.0202 -1.0007 1.5932 1.2292 909.8 1721 .691 1.3535 1.2686 924.3 1406 .718
2600 1.4726-3 1208.0 8.7457 29.000 756 1.0253 -1.0009 1.6364 1.2244 917.9 1808 .684 1.3560 1.2681 934.1 1429 .718
2450 1.4417-3 1291.0 8.7800 28.9864 766 1.0315 -1.0012 1.6858 1.2193 925.7 1908 .677 1.3582 1.2678 943.9 1451 .717
2500 1.4119-3 1376.6 8.8146 28.963 776 1.0388 -1.0015 1.7418 1.2142 933.5 2022 .669 1.3604 1.2675 953.7 1473 .717
2550 1.3830-3 16465.3 8.8497 28.938 786 1.06476 -1.0018 1.8050 1.2089 941.1 2152 .659 1.3624 1.2673 963.6 1495 .716
2600 1.3550-3 1557.3 8.8854 28.909 796 1.0574 -1.0023 1.8756 1.2036 948.7 2300 .649 1.3642 1.2671 973.4 1518 .716
2650 1.3279-3 1653.0 8.9219 28.874 806 1.0688 -1.0028 1.9536 1.1985 956.3 26466 .638 1.3660 1.2671 983.3 1540 .715
2700 1.3014~-3 1752.8 8.9592 28.834 815 1.0817 -1.0034 2.0389 1.1935 963.9 2653 .627 1.3676 1.2672 993.3 1562 .714
2758 1.2757-3 1857.0 8.9974 28.787 825 1.0960 -1.0040 2.1310 1.1888 971.7 2860 .6l4 1.3692 1.2673 1003.3 1584 .713
2800 1.2506-3 1966.0 9.0367 28.733 834 1.1118 -1.0048 2.2291 1.1844 979.6 3089 .602 1.3706 1.2676 1013.4 1605 .712
2850 1.2260-3 2080.0 9.0770 28.672 843 1.1289 -1.0057 2.3322 1.1804 987.7 3339 .589 1.3719 1.2680 1023.7 1627 .711
2900 1.2020-3 2199.2 9.1185 28.603 853 1.1472 -1.0066 2.64392 1.1768 996.0 3610 .576 1.3731 1.2685 1034.1 1649 .710
-2950 1.1785-3 2323.9 9.1611 28.527 862 1.1664 ~-1.0076 2.5486 1.1737 1004.6 3900 .563 1.3743 1.2692 1044.6 1672 .708
3000 1.1554~3 2454.1 9.2049 28.443 871 1.1865 -1.0087 2.6594 1.1710 1013.4 4209 .550 1.3753 1.2699 1055.3 1694 .707
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FUEL H/C ATOM RATIO =

DRY AIR

T
K

900
950
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1850
1900
1950
2000
2050

2100
2150
2200
2250
2300
2350

2400
2450
2500
_2550
2600
2650

2700
2750
2800
2850

2900

=2950
3000

B et et b b bt et

bd et

VIO RO NN 00000 o0

DENSITY
G/CM3

.9679-2
.86643-2
.7711-2
.6868-2
.6101-2
.5401-2

.4759-2
.4169-2
.3626~2
.3119-2
.2651-2
.2214-2

.1807-2
.1426-2
.1069-2
.07364-2
.0618-2
.0120-2

.8391-3
.5730-3
.3208-3
.0815-3
.8542-3
.6378~3

.4315-3
.2348-3
.0468-3
.8669-3
.69646-3
.5296-3

.3708-3
.2182-3
.0713-3
.9297-3
.7929-3
.6607-3

.5327-3
.4087-3
.2882~3
L1711-3
.0571-3
.9460-3
.8376-3

H
J76

-812.
=753.
-693.
-633.
~-572.
-511.

-649,
-386.
-324.
~260.
-197.
-133.

-68.
-3.
62.

128.

194,

261.

329.

NN N UWHW D ONWN O W H PR UL

A WARON VL OULUNNR LD O

1.700; F/A

EN

OO0 00s (EEROIDE0000 OO0 GO0~~~ NNNNNSN NNNNNN NSNS

TROPY
J76 K

. 9934
L0573
L1186
L1775
.2340
.2886

L3612
.3921
L6613
L6891
.5354
.5805

.6243
.6670
.7086
.7492
.7889
.8277

.8657
.9029
.9395
.9753
.0105
L0452

L0793
L1130
.1462
L1791
L2117
L2640

.2761
L3081
. 3400
L3720
L4040
L4362

L4686
.5013
.5344
.5680
L6020
L6365
L6716

TA

BLE 3.5B
0.034826;
MW VIS
MICRO
POISE
.066 398
.066 413
066 427
.066 441
.066 455
.066 469
.066 482
.066 495
.066 508
066 521
.066 533
.066 546
.066 558
.066 570
.066 582
.066 594
.066 605
.065 617
.065 628
.064 639
.064 651
.063 662
.062 672
.060 683
.058 694
.056 705
.053 715
L0649 726
.044 736
.038 746
.031 757
.023 767
012 777
.000 787
.985 796
.968 806
.947 816
.923 825
.895 835
.864 844
.828 854
.787 863
.741 872

EQUIV. RATIO = 0.500; CHEM. EQUIV. RATIO = 0.5008;
REACTING COMPOSITIONS
DLVDLT DLVDLP cP (GAM)S VS COND PRAN
MICRO
J7G K M7S  W/CM K
1.0000 -1.0000 1.1769 1.3211 583.2 643 ,728
1.0000 -1.0000 1.1892 1.3167 5%8.2 675 .727
1.0000 -1.0000 1.2008 1.3127 612.8 706 .726
1.0000 -1.0000 1.2114 1.3091 627.1 737 .726
1.0000 -1.0000 1.2217 1.3057 641.0 766 .726
1.0000 -1.0000 1.2318 1.3025 654%.6 796 .725
1.0000 -1.0000 1.2415 1.2994 667.8 825 .725
1.0000 -1.0000 1.2511 1.2964 680.8 8564 .725
1.0000 -1.0000 1.2605 1.2935 693.6 883 .725
1.0000 -1.0000 1.2698 1.2908 706.0 912 .725
1.0000 -1.0000 1.2790 1.2881 718.2 941 .725
1.0000 -1.0000 1.2882 1.2854 730.2 970 .725
1.0000 -1,0000 1.2973 1.2829 741.9 999 .725
1.0001 ~-1.0000 1.3064 1.2804 753.5 1028 .724
1.0001 -1.0000 1.3156 1.2779 764.8 1058 .724
1.0002 -1.0000 1.3248 1.2755 775.9 1087 .723
1.0003 -1.0000 1.3342 1.2731 786.8 1117 .723
1.0004 -1.0000 1.3438 1.2707 797.6 1148 .722
1.0005 -1.0000 1.3536 1.2683 808.1 1179 .721
1.0007 ~1.0000 1.3638 1.2659 818.5 1210 .72l
1.0010 -1.0000 11.3744¢ 1.2635 828.7 1242 .720
1.0014 -1.0000 1.3855 1.2610 838.7 1275 .719
1.0018 -1.0001 1.3973 1.2585 848.6 1309 .718
1.0024 -1,0001 1.4099 1.2560 858.3 1344 .717
1.0031 -1.0001 1.423¢ 1.2534 867.8 1381 .715
1.0040 -1.0001 1.4382 1.2507 877.2 16420 .714
1.0052 -1.0002 1.4543 1.2479 886.4 1461 .712
1.0066 -1.0002 1.4721 1.2450 895.4 1504 .71¢0
1.0083 -1.0003 1.4919 1.2419 904.3 1552 .708
1.0104 -1.0004 1.5139 1.2387 913.0 1603 .705
1.0129 -1.0005 1.5384 1.2354 921.5 1659 .702
1.0160 -1.0006 1.5659 1.2319 929.9 1720 .698
1.0196 -1.0007 1.5966 1.2283 938.1 1788 .693
1.0239 -1.0009 1.6309 1.2246 946.2 1863 .688
1.0289 -1.0011 1.6690 1.2207 954.2 1947 .633
1.0347 -1.0014 1.7113 1.2168 962.0 2039 .677
1.0616¢ -1.0017 1.7580 1.2128 969.8 21642 .670
1.0689 ~-1.0020 1.8098 1.2089 977.6 2255 .662
1.0574 -1.0024 1.8644 1.2050 985.3 2380 .654
1.0669 -1.0029 1.9241 1.2012 993.0 2517 .646
1.0773 -1.0034 1.9878 1.1976 1000.8 2666 .637
1.0887 -1.0040 2.0551 1.1941 1008.7 2828 .627
1.1009 -1.00646 2.1254 1.1909 1016. 3002 .618

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

= 5066.25 KPA (50.00 ATM)

FRGZEN COMPOSITIONS

cp

J7G K

[ U g S R P A e el e L o e el R ey e e ey e R ey

L1766
.1886
L1999
.2101
.2199
.2291

.2380
L2464
L2546
.2620
L2693
L2761

.2827

P P T S T e e T S e e e e e e e e e e ]

GAM

L3212
L3169
L3130
.3096
L3063
L3033

.3005
L2979
.2954
L2931
.2909
.2889

.2870
.2852
.2836
.2820
.2806
.2792

L2779
L2767
.2756
.27645
.2735
L2726

L2717
.2709
L2702
L2695
.2688
.2683

L2677
L2673
.2668
L2665
L2661
.2659

.2657
.2656
.2655
.2655
.2656
.2658
.2660

VS COND PRAN
MICRO
M/S  W/CM K
583.2 643 .728
598.2 675 .727
612.9 706 .726
627.2 736 .726
661.1 765 .726
656.8 794 .725
668.1 823 .725
681.2 851 .725
694.1 879 .725
706.6 907 .725
719.0 934 .725
731.2 961 .725
743.1 987 .725
756.9 1014 .72
766.5 1041 .724
777.9 1067 .723
789.1 1093 .723
800.2 1119 .723
811.2 1l46 .722
822.0 1169 .722
832.7 1194 .721
843.2 1219 .721
853.6 12643 .720
863.9 1267 .720
874.2 1291 .72¢0
884.3 1315 .720
894.3 1338 .719
904.2 1361 .719
914.0 1384 .719
923.8 1406 .718
933.5 1429 .718
9643.1 1451 .718
952.7 1473 .717
962.2 1495 .717
971.8 1517 .716
981.3 1539 .716
990.7 1561 .715
1000.2 1583 .714
1009.8 1604 .714
1019.3 1626 .713
1028.9 1647 .712
1038.5 1669 .711
1048.2 1690 .711




FUEL H/C ATOM RATIO

DRY AIR

T
K

200
220
240
200

280

200

420

D

b 4 et e b

bt et et 1t et o

D D b e e

DAL UNTTVICON IO

TABLE

1.700;

3C

Fs7a B 0.034826;

HETEROGENEQUS PHASE PROPERTIES

ENSITY
G/CM3

.885-5
.709-5
.529-5

.885-4
.713-4
L9674
.622-4
.265-4

.885-3
.716-3
.571-3
L447-3
.333-3
.225-3
.213-3
L1073

AN OoOUODOoO WD

.390-2

.229-2
.715-2
.305-2
.265-2
.867-2
.505-2
.165-2
.832-2
.690-2
.217-2

H
J/G

-1679.
-1655.
~1593.

-1680.
~1659.
-1635.
-1586.
-1491.

-1680.
~1659.
-1639.
-1615.
~1570.
-1519.
-1511.
~1450.

-1680.
-1659.
-1639.
~1618.
-1583.
-1560.
-1557.
-1525.
-143Q.
-16409.
-1388.

-1680.
-1659.
-1639.
~1618.
-~1584%.
~1564.
-1561.
-1537.
-1510.
-1479.
-1439.
-1387.
-1346.

o U 0o

[ = -

NN OO 00

=0 00 D ~I N 00 4=t

VIO~ U100 00 0000 =

ENTROPY
J7G K
.3786

L4941
.7596

~

.7586
.8571
. 9630
.1560
.5088

NN

L1397
.2365
L3278
.6200
.5852
L7636
.7885
.9877

[o N> e e e N R e e )

.5209
L6175
L7065
.7898
.9183
.9988
L0074
L1104
L2469
L4505
.5073

oo oONUITUITLUILTWDY

. 0884
L1850
.2738
. 3563
.4815
.5537
.5610
.6392
L7206
.8106
L9177
.0522
.1516

oottt

MW

.066

L066

.066

.066
.066
.066
.066
.066
.066
.066
.066
.066

.066
.066
.066
.066
.066
.066
.066
.066
.066
.066
.066
.066
.066

ce
J7G K

PRESSURE
1.0509
1.5674
6.0211

PRESSURE
.0145
L0716
.4995
.0370
.0273

N

PRESSURE
.0108
.0223
L0710
L3213
.0897
.8813
L1746
.0325

ot BN P

PRESSURE
L0105
L0173
.028¢4
L0600
L2110
L3776
L4035
.8491
L7697
.5673
.0427

[ T el el el o]

PRESSURE
L0105
L0169
.0246
.0368
L1344
.1685
L1737
.2627
L4377
.7678
.2569
.0545
.0508

Pt G N bt bt 2t et bt e et

EQUIV.RATIO

DENSITY
G/CM3

= 0.01
1.814-5
1.648-5
1.496-5

= 0.10
1.814-4
1.649-¢
1.510-4
1.385-¢
1.265-4

= 1.00
1.815-3
1.650-3
1.512-3
1.395-3
1.291-3
1.202-3
1.193-3
1.107-3

= 10.00
1.815-2
1.650-2
l1.512-2
1.396-2
1.296-2
1.216-2
1.208-2
1.129-2
1.056-2
9.840-3
9.321-3

= 50.00
9.073-2
8.248-2
7.560~2
6.979-2
6.480-2
6.084-2
6.067-2
5
5
5
4
I
4

.- LOW TEMPERATURE PROPERTIES

= 0.500;

MW

777
1463
.778
775
767

.552
.066

779

066

BASED

CHEM.

VIS
MICRO
PCISE

131
150
131
162
153

161
167

131

186

ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO = 0.5008;

GAS PHASE PROPERTIES

DLVDLT DLVDLP cP (GAM)S
476G K
1.000 -1.000 0.9889 1.3935
1.000 -1.000 0.9911 1.3928
1.000 -1.000 1.0052 1.3903
1.000 -1.000 0.9888 1.3935
1.000 -1.000 0.9899 1.3929
1.000 -1.000 0.9924 1.3920
1.000 -1.000 1.0029 1.3899
1,000 -1.000 1.0273 1.3859
1.000 -1.000 0.9888 1.3935
1.000 -1.000 0.9897 1.3930
1.000 -1.0060 0.9912 1.3922
1.000 -1.000 0.9937 1.3912
1.000 -1.000 0.9993 1.3895
1,000 -1.000 1.0135 1.3868
1.000 -~1.000 1.0156 1.3864%
1.000 -1.000 1.0325 1.3832
1.000 -1.000 0.9888 1.3935
1.000 ~-1.000 0.9897 1.3930
1.000 -1.000 0.9911 1.3922
1.000 =-1.000 0.9928 1.3913
1.000 ~-1.000 0.9953 1.3901
1.000 -1.000 0.9986 1.3888
1.000 -1.000 0.9990 1.3887
1.000 =-1.000 1.0053 1.3867
1.000 -1.000 1.0170 1.3840
1.000 -1.000 1.0390 1.3799
1.000 =-1.000 1.0627 1.3780
1.000 -1.000 0.9888 1.3935
1.000 -1.000 0.9897 1.3930
1.000 =-1.000 0.9911 1.3922
1.000 =-1.000 0.9928 1.3913
1.000 -1.800 0.994% 1.3%02
1.000 -1.000 0.9972 1.38990
1.000 =-1.000 0.9975 1.3888
1.000 -1.000 1.0009 1.3873
1.000 =-1.000 1.0056 1.3855
1.000 -1.000 1.0125 1.3833
1.000 ~-1.000 1.0230 1.3805
1.000 -1.000 1.0390 1.3770
1.000 =-1.000 1.0508 1.3741

VS COND PRAN
MICRO

M/S W/CM K

279 176 734
293 192 731
307 205 735
279 176 734
293 193 730
306 208 .727
319 222 730
333 232 740
279 176 734
293 193 730
305 209 726
318 224 724
330 238 .725
362 249 730
343 250 731
356 261 738
279 176 .734
293 193 730
305 209 726
318 224 724
330 239 722
340 252 722
341 253 722
353 266 124
364 278 729
377 288 .738
387 302 .738
279 176 .734
293 193 .730
305 209 .726
318 226 724
330 239 .722
360 252 .721
341 254 .721
352 267 .721
363 280 .723
37¢ 293 .725
385 305 .729
396 317 .734
406 329 .737

200
220
240

200
220
240
260
280

200
220
2640
260
280
298
300
320

200
220
240
260
280
298
300
329
3490
360
380

200
220
240
260
230
298
300
320
360
360
380
400
620



L9

FUEL H/C ATOM RATIO

DRY

K

200
210
220
230
240

250
260
270
280
290
298

300
310
320
330
340

350
360
370
380
390

600
410
420
430
440

450
460
470
480
490

500

AIR;

(

[ N W e o [= R - W~ e LN R N N ] 00 09 00 0o Co [V RV V. RV ) = it ot ek e el el

=1.700;
DENSITY

P=1.0) (P=50.)

G/CM3 G/CM3

.77640-3 8.8701-2
.6895-3 8.64477-2
.6127-3 8.0637-2
.5626-3 7.7131-2
.6783-3 7.3917-2
.4192-3 7.0961-2
.3666-3 6.8231-2
.3141-3  6.5704-2
.2672-3 6.3358-2
.2235-3 6.1173-2
.1900-3 5.9501-2
.1827-3 5.9134-2
.1445-3 5.7226-2
.1088-3 5.5438-2
.0752-3 5.3758-2
.0435-3 5.2177-2
.0137-3 5.0686-2
.8556-4¢ 4.9278-2
.5893-4 64.7946-2
.3369-6¢ 4.6685-2
.0975-4 4.5688-2
.8701-4 4.4350-2
.6537-¢ 6.3269-2
L4477-4  6.2239-2
.2512-64  4.1256-2
.0637-6¢ 6.0319-2
.8845-¢ 3.9423-2
.7131-4  3.8566-2
.5690~4 3.7745-2
.3917-4 3.6959-2
.2609-64  3.6204-2
.0961-4 3.5480-2
.9569-4 3.4785-2
8231-4 3.4116-2
6944-4 3.3672-2
57064-4 3.2852-2
4510-6 3.2255-2
3358-4 3.1679-2
2246-4 3.1123-2
1173-4¢ 3.0587-2
0136-4 3.0068-2

F/7A=0.0522640;
GASEOUS COMPOSITION:

wononw,m

SN ONd~ Sl sroN U SO HO N WO O 00 (N 00 HOO L~ HUOuWNOoO

TABLE

GA

.- PROPERTIES BASED ON CONSTANT GASEQUS COMPOSITIONS

coz2=

(P=.01) (P=.10)

J7G K

OCeCo0o00 0a0O000000 (900000000 OO0 (OO COCO0s OO0 OO CI08 ~I~I~I~J~t

L8110
.8612
L9091
.9549
. 9987

.0609
.0815
.1206
.1583
L1947
.2236

.2300
.2662
.297¢
L3296
.3608

L3913
L6209
.64498
L4780
.5055

.5324
.5587
.58643
L6095
L6361

.6582
L6819
L7051
L7279
L7502

L7722
L7937
.81649
.83538
.8563

.8765
.8964
L9160
. 9353
. 9543

J/7G K

00 00 00 Co 2 ©a 00 0o 00 0o 00 00 00 00 Co NN N NN R I I N N R RN NN

.1535
.2036
.2515
L2973
L3612

.3833
L6239
L6630
.5007
.5372
.5660

.5724
L6066
.6398
L6720
.7033

L7337
L7634
.7923
.8204
L8479

.8748
L9011
.9268
.9519
.9765

.0007
.0243
.0475
L0703
.0926

L1146
L1362
.1574
.1782
.1987

.2189
.2388
.2584
L2777
L2967

.10562;

ENTROPY

(P=1.0) (P=10.)

J7G K

I I N | R R R | R RN NN NN A RN NN N NNV [oa X N - - [+ X N N N

L4959
.54610
.5939
L6397
.6836

.7258 .
.7663
.8054
.86431
.8796
L9084

.9149
. 96491
. 9822
L0144

L0657

L0761
.1058
.1347
.1629
.1904

L2172
L2635

.2692

.2943
L3190

L3631

L3667
.3899

.4127

L4351
.6570

L6786
.4998
.5206
.5¢6¢12

.5614
.5812
.6008
L6201
L6391

EQUIV. RATIO= 0.750;

CHEM.
.08952;

H20=

J7G K
5.8383

OO OO [ X N e e ) NN ONO DOV O OO Lo R - R N e e i

.8885
L9363
.9821
.0260

.0682
.1088
L1478
.1856
.2220
.2509

.2573
.2915
. 3246
.3568
.3881

.4186
.4432
L6771
.5053
.5328

(P=50.)

EQUIV.

J7G K

[~ N R N . AR [ ol - - e ) [oa N W= N oo [ A RE RV, RN, [SAC RN RS RS RS, ) [SES, RE, R, NV, |

.3787
.6288
L4767
.5225
.5664

L6086
L6691
.6882
.7259
L7624
L7912

L7977
.8319
.8650
.8972
.9285

.9589
. 9836
L0175
.06457
.0732

RATIO= 0.7504;
.74589;

N2=

e Ll el I o L T R e e Tl R e e e R S L e e el e e e el e

cP

el e Y Ly Tl e I el el e Y

02=

GAM

MW = 29.1140;
.05002;

Vs

435.

440,
4644,
448 .
452.
456.

460.
464 .
468.
472.
476.

UM NI OO N RN W Hooon o OO Cio- NN+ 00O

ON WS D SO

AR=
VIS

255

259
263
267
271
274

278
282
286
289
293

.00895
COND

MICRO MICRO
M/S PDISE MW/CM K

160
169
177

338

365
352
358
365
372

378
385
392
398
405

412
419
425
632
439

PRAN

200
210
220
230
240

2590
260
270
280
290
298

300
310
320
330
340

350
360
370
380
390

400
410
420
430
440

450
460
470
480
490

500
510
520
530
560

550
560
570
580
590
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DR

FUEL Hs/C ATOM RATIO
Y AIR;

= 1.700;
DENSITY

(P=1.0) (P=50.)

G/CM3 G/CM3

5.9134-6¢ 2.9567-2
5.8164~4 2.9082-2
5.7226-4 2.8613-2
5.6318-4 2.8159-2
5.5438-4 2.7719-2
5.4585-4 2.7293-2
5.3758-4 2.6879-2
5.2956-4 2.6478-2
5.2177-4 2.6088-2
5.1421-4¢ 2.5710-2
5.0686-4 2.5343-2
4.9972-4 2.64986-2
4.9278-4 2.64639-2
4.8603-4 2.4302-2
4.7946-4 2.3973-2
4.7307-4 2.3654-2
4.6685-4 2.3342-2
4.6078-4 2.3039-2
4.5488-4 2.2744-2
4.4912-4 2.2456-2
4.4350-¢ 2.2175-2
4,.3803-4 2.1901-2
4.3269-4 2.1634-2
4.27647-4 2.1374-2
4.2239-4 2.1119-2
4.17642-4¢ 2.0871-2
4.1256-4 2.0628-2
4.0782-4 2.0391-2
4.0319-4 2.0159-2
3.9866-4 1.9933-2
3.9423-4 1.9711-2
3.8989-4 1.9495-2
3.8566-4 1.9283-2
3.8151-4 1.9075-2
3.7745-4 1.8873-2
3.7348-4 1.8676-2
3.6959-4 1.8479-2
3.6578-4 1.8289-2
3.6204-4¢ 1.8102-2
3.5839-4 1.7919-2

TABLE

Fr7A=0.052240;
GASEOUS COMPOSITION:

HrwoHW

:al-wu:w POVOFN NNHHO O~k UYLV HOANNN o

GA

(P=.01) (P=.10)

CONTINUED

J7G K

8.9730

D O O O O D N0 O 00 O WO WD N0 O O N0 ND O N 0 D O 0N D O D O O O D ND O O 0D O o

.9915
.0097
.0277
.0454

L0630
.0803
L0973
L1142
L1309

L1473
L1636
L1797
.1956
L2113

.2269
L2423
.2575
.2726
.2875

L3023
L3169
L3314
. 3457
.3599

.3740

EQUIV.

co2=

J7G K

00000000 CO00O000s 000000000 000000000 (OCO0I0000 OO0 0000 (0000000 0000000000

.3154
.3339
.3521
L3701
L3879

L6054
L4227
.4398
L6566
L4733

.4898
.5060
.5221
.5380
.5538

.5693
.5847
.6000
.6150
.6299

L6447

J7G K

0000000 C0000OON0s 00000000 ©0000000~ sl SN NSNS SN N

.6579
L6763
.6946
L7126
L7303

L7478
L7651
.7822
L7991
.8157

.8322
.8485
.8646
.8805
.8962

L9118
.9272
.9424
.9575
.972¢4

.9871
.0018
L0162
L0306
L0448

.0588
L0727
.0865
.1002
.1138

.1272
.1405
.1537
L1668
L1797

.1926
.2053
L2179
.2305
.2429

.~ PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS
RATIO= 0.750; CHEM. EQUIV. RATIO= 0.7504; MW B 29.1140;
.10562;

ENTROPY
(P=1.0)

H20= .08952; N2= .74589; 02= .05002; AR= .00895
cp GAM Vs VIS COND

(P=10.) (P=50.)

MICRO MICRO
J/7G K J/7G K J7G K M/S POISE W/CM K
7.0003 6.5407 1.1165 1.36437 479.8 297 446
7.0188 6.5591 1.1194 1.3425 483.6 300 452
7.0370 6.5774 1.1223 1.3413 487.3 304 459
7.0550 6.59%54 1.1253 1.3401 491.0 307 466
7.0727 6.6131 1.1282 1.3389 496.7 311 473
7.0902 6.6306 1.1312 1.3377 498.3 314 430
7.1075 6.6479 1.1342 1.3365 501.9 318 487
7.1246 6.6650 1.1371 1.3354 565.5 321 496
7.1415 6.6819 1.1401 1.3342 509.0 325 500
7.1581 6.6985 1.1431 1.333¢ 512.5 328 507
7.1746 6.7150 1.1460 1.3319 516.0 332 514
7.1909 6.7313 1.1490 1.3308 519.4 335 521
7.2070 6.7474 1.1519 1.3296 522.9 338 528
7.2229 6.7633 1.1549 1.3285 526.3 342 535
7.2386 6.7790 1.1578 1.3274 529.6 345 541
7.25642 6.79%946 1.1608 1.3263 533.0 348 548
7.2696 6.8100 1.1637 1.3252 536.3 352 555
7.2848 6.8252 1.1666 1.3241 539.6 355 562
7.2999 6.8403 1.1695 1.3231 542.9 358 569
7.3148 6.8552 1.1724 1.3220 5646.1 361 576
7.3296 6.8699 1.1753 1.3210 549.4 365 582
7.3442 6.8846 1.1781 1.3200 552.6 368 589
7.3587 6.8990 1.1810 1.3190 555.8 371 596
7.3730 6.9134 1.1838 1.3180 558.9 374 603
7.3872 6.9276 1.1866 1.3170 562.1 377 609
7.4012 6.9416 1.1894 1.3160 565.2 380 616
7.4152 6.9555 1.1921 1.3150 568.3 384 623
7.4290 6.9693 1.1948 1.3141 571.4 387 629
7.6626 6.9830 1.1976 1.3131 574.5 390 636
7.4562 6.9966 1.2002 1.3122 577.5 393 642
7.4696 7.0100 1.2029 1.3113 580.5 396 649
7.4829 7.0233 1.2055 1.3104 583.6 399 656
7.4961 7.0365 1.2082 1.3095 586.6 402 662
7.5092 7.0496 1.2107 1.3087 589.6 405 669
7.5221 7.0625 1.2133 1.3078 592.5 408 675
7.5350 7.0754 1.2158 1.3070 595.5 411 632
7.5477 7.0881 1.2183 1.3062 598.4 4l4 638
7.5604 7.1008 1.2208 1.3054 601.3 417 695
7.5729 7.1133 1.2232 1.3046 604.2 420 701
7.5853 7.1257 1.2256 1.3038 607.1 423 708

PRAN

L7631
.76427
L7424
L7620
L7616

L7412
L7608

600
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FUEL H/C ATOM RATIO

DENSITY

(P=1.0) (P=50.)

G/CM3

.5680-4
.3791-4
.2255-4
.0852-4
. 95674

.8384-4
.7293-4
.6282-4
.53643-4
.4669-4

.3654-46
.2891-6
.2175-4
.1503-4
.0871-4

.0274-4
.9711-4
.9179-4
86744
.8195-4

.7760-4%
.7307-4
.6895-4
.6502~4
.6127-4

.5769-4
.5626-4
.5098-4
.4783-4
.46482-4

.4192-4
.3914-4
.3646-4
.3389-4
.3141-4

.2902-4
.2672-4
.26449-4
.2235-4
.2027-4
.1827-4

MR OO NSNS 0000000000 OO OO bt b bt bt et b bt b e

= 1.700;

G/CM3

.7740-2
.6895-2
.6127-2
.5626-2
.4783-2

.6192-2
.3646-2
.3141-2
.2672-2
.2235-2

.1827-2
.164645-2
.1088-2
.0752-2
.0635-2

.0137-2
.8557-3
.5893-3
.3369-3
.0975-3

.8701-3
.6537~3
.4477-3
.2512-3
.0637-3

.8845-3
.7131-3
.5690-3
.3917-3
.2409-3

.0961-3
.9569-3
.8231-3
.6944-3
.57064-3

.4510-3
.3358-3
.2266-3
.1173-3
.0136-3
.9134-3

TABLE

F/A=0.052240;
GASEQUS COMPOSITION:

H

J/6

~1376.
-1314.
-1252.
~1190.
~-1126.

-1063.
-999.
-934.
~869.
-804.

-738.
-672.
~-606.
-539.
-472.

-405.
-337.
-269.
=-202.
-133.

=653,

72.
141,
210.

279.
349.
418.
488.
558.

628.
698.
768.
839.
909.

980.
1050.
1121.
1192.
1263.
1334,

OHNWOO POIPLHWLU UL NHEHUW ROoOVNN DAL HUPLPOH OO~NOO

4A CONCLUDED

(P=.01) (P=.10)

477G K
9.5704

O ND O O WD NO O O
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HFHOOOO 0000 O0O00Oo

L6306
.6885
L7642
.7980

.8500
.9003
. 9490
.9963
10.

.0867
L1300
L1721
L2131
.2531

0421

.2921
L3301
L3672
L6035
L4389

L6736
.5075
.5406
L5731
.6049

L6360
6666
.6965
.7259
.7547

.7830
.8108
.8380
.8648
.8912

L9171
. 9625
L9676
.9922
L0164
L0403

EQUIV.

ot ot bt bt
OCOOO OO0V WOVVY VO OOO VOOV E DOVOOO 00000

bt et ol et et b e

ococooo

J76 K

8.9128
L9730
.0309
. 0866
L1404

L1924
.2427
.2915
. 3387
.3845

L4291
L4724
.5145
.5555
.5955

.6345
L6725
L7097
.76459
.7814

.8160
.8499
.8830
.9155
. 9473

.9785
.0090
.0389
.0683
L0971

.1254
.1532
.1805
L2073
L2336

.2595
.2850
.3100
L3346
.3589
. 3827

RATIO= 0.750;
coz2=

CHEM. EQUIV. RATIO= 0.7504;
.08952;

.10562; H20=
ENTROPY
(P=1.0) (P=10.)
J/7G K J7G K
8.2552 7.5977
8.3154 7.6578
8.3733 7.7157
8.4291 7.7715
8.4829 7.8253
8.5349 7.8773
8.5852 7.9276
8.6339 7.9763
8.6811 8.0235
8.7270 8.0694
8.7715 8.1139
8.8148 8.1572
8.8569 8.1994
8.8980 8.2404
8.9380 8.2804
8.9769 8.3194
9.0150 8.3574
9.0521 8.3945
9.0883 8.64308
9.1238 8.4662
9.1584¢ 8.5008
9.1923 8.5347
9.2255 8.5679
9.2579 8.6004
9.2897 8.6322
9.3209 8.6633
9.3514¢ 8.6939
9.3814 8.7238
9.64107 8.7532
9.4396 8.7820
9.4678 8.8103
9.4956 8.8380
9.5229 8.8653
9.5497 8.8921
9.5760 8.9185
9.6019 8.9443
9.6274 8.9698
9.6524 8.9948
9.6770 9.0195
9.7013 9.0437
9.7251 9.0676

(P=50.)

J7G K

.1380
.1982
.2561
L3119
.3657

L6177
L4680
.5167
.5639
.6098

L6543
.6976
L7397
.7808
.8208

.8597
.3978
. 9349
L9711
.0066

.0412
L0751
.1083
L1407
L1725

L2037
.2342
L2642
.2935
.3224

.3506
L3784
.4057
L4325
.4588

.6847
.5102
.5352
.5598
.5841
.607%

030000000000 0O0E0OCOOY 000000000 CODOOEOECe O0~I~d~d~ NSNS NN SIS NSNS

el I el e e R e e e I Sk e e el e e R T e e
e e il e e el ok o N el e e e e e e e R e e e

b b et et

e el el e e

bt bt bk ot ot

.— PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

= 29.1140;
.05002; AR=
VS VIS
M/S

610.0 626
624.2 6440
638.1 454
651.7 468
665.0 481
678.0 495
690.8 508
703.3 521
715.6 533
727.7 546
73%9.6 558
751.3 571
762.8 583
774.1 595
785.3 607
796.4 618
807.2 630
818.0 641
828.6 653
839.1 664
849.4 675
859.7 686
869.8 697
879.8 708
889.7 719
899.5 729
909.1 740
918.7 750
928.2 760
937.6 771
946.9 781
956.2 791
965.3 &01
974¢.3 8l1
983.3 821
992.2 830
1001.0 840
1009.8 850
1018.4 859
1027.0 869
1035.5 878

.00895

COND

MICRG MICRO
POISE Ws/CM K

714
745
776
807
837

866
896
925
954
982

1010
1039
1066
1094
1122

1149
1176
1202
1229
1255

1281
1306
1331
1356
1381

1406
1430
1454
1478
1502

1525
1549
1573
1596
1619

16643
1665
1688
1711
1733
1756

1000
1050
1100
1150
1200

1250
1300
1350
1400
1450

1500
1550
1600
1650
1700

1750
1800
1850
1900
1950

2000
2050
2100
2150
2200

2250
2300
2350
2600
26450

2500
2550
2600
2650
2700

2750
2800
2850
2900
2950
30080



oL

TABLE 64.1B .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
FUEL H/C ATOM RATIO = 1.700; FsA = 0.052240; EQUIV. RATIO = 0.750; CHEM. EQUIV. RATIO = 0.7504; P = 1.01325 KPA  0.01 ATM)

DRY AIR
REACTING COMPOSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY M VIS DLVDLT DLVDLP cpP (GAM)S VS COND PRAN CcP GAM Vs COND PRAN
MICRO MICRO MICRO
K  G/s7CM3 J/G J7G K POISE J7G K M7S  W/CM K J7G6 K M/S  W/CM K
900 3.9423-6 -1498.1 9.4424 29.114 396 1.0000 -1.0000 1.2031 1.3112 580.5 669 734 1.2029 1.3113 580.5 649 .734
950 3.7348-6 -1437.7 9.5077 29.114 4ll 1.0000 -1.0000 1.2162 1.3069 595.4 682 .733 1.2158 1.3070 595.5 682 .733
1000 3.5480-6 -1376.5 9.5704 29.114 426 1.0000 ~-1.0000 1.2285 1.3029 610.0 7164 732 1.2279 1.3031 610.0 714 .732
1050 3.3791-6 -1314.8 9.6307 29.114 440 1.0000 -1.0000 1.2399 1.2993 624.2 746 .731 1.2398 1.2995 624.2 745 ,731
1100 3.2255-6 -1252.6 9.6886 29.114 454 1.0000 -1.0000 1.2509 1.2959 638.0 777 .731 1.2495 1.2963 638.1 776 .731
1150 3.0852-6 -1189.7 9.7444 29.114 468 1.0000 -1.0000 1.2615 1.2926 651.6 308 .730 1.2595 1.2932 651.7 807 .730
1200 2.9567-6 -1126.4 9.7983 29.114 481 1.0000 -1.0000 1.2720 1.2895 664.8 839 .730 1.2690 1.2904 665.0 837 .730
1250 2.8384-6 -1062.5 9.8505 29.11¢ 495 1.0001 -1.0000 1.2823 1.2866 677.7 869 .730 1.2781 1.2877 678.0 866 .730
1300 2.7292-6 -998.2 9.9010 29.114 508 1.0001 -1.0000 1.2926 1.2837 690.3 900 .729 1.2868 1.2852 690.8 896 .729
1350 2.6281-6 -933.3 9.9500 29.114 521 1.0002 -1.0000 1.3031 1.2808 702.7 931 .729 1.2950 1.2829 703.3 925 .729
1400 2.5343-6 -867.8 9.9975 29.113 533 1.0003 -1.0000 1.3142 1.2779 714.8 963 .728 1.3028 1.2808 715.6 956 .729
1450 2.4668-6 -801.8 10.0439 29.113 546 1.0006 ~1.0008 1.3263 1.2748 726.6 996 .727 1.3102 1.2787 727.7 982 .728 :
1500 2.3652~6 -735.2 10.0891 29.112 558 1.0010 -1.0000 1.3401 1.2715 738.0 1031 .726 1.3173 1.2768 739.6 1010 .728 |
1550 2.2888-6 -667.8 10.1333 29.111 571 1.0016 -1.0000 1.3567 1.2677 749.1 1070 .724 1.3239 1.2751 751.3 1039 .728 I
1600 2.2171-6 -599.4 10.1767 29.109 583 1.0027 -1.0001 1.3777 1.2633 759.8 1114 .720 1.3303 1.2734 762.9 1066 .727 I
1650 2.1497-6 -529.9 10.2194 29.106 595 1.0045 -1.0001 1.4052 1.2579 770.0 1167 .716 1.3363 1.2719 774.3 1094 .726 |
1700 2.0861-6 -458.8 10.2619 29.101 607 1.0072 -1.0002 1.4426 1.2512 779.6 1233 .70% 1.3420 1.2705 785.5 1122 .726 |
1750 2.0260-6 ~-385.4 10.3044 29.093 618 1.0114 -1.0003 1.4939 1.2429 788.4 1319 .700 1.3473 1.2692 796.7 1149 .725 i
1800 1.9689-6 -309.0 10.3475 29.081 630 1.0178 -1.0005 1.5649 1.2327 796.5 1634 .687 1.3524 1.2681 807.8 1176 .724
1850 1.9145-6 ~-228.5 10.3916 29.064 641 1.0271 -1.0008 1.6623 1.2207 803.83 1590 .670 1.3571 1.2671 818.9 1202 .724
1900 1.8625-6 -142.2 10.4376 29.038 652 1.0404 -1.0012 1.7942 1.2071 810.4 1803 .649 1.3616 1.2663 830.0 1229 .723
1950 1.8124-6 -48.4 10.4864 29.001 663 1.0588 -1.0017 1.9688 1.1926 816.5 2091 .625 1.3657 1.2657 84l.2 1255 .722
2000 1.7640-6 55.5 10.5389 28.949 674 1.0836 -1.0026 2.1937 1.1781 822.6 2475 .598 1.3695 1.2654 852.6 1281 .720
2050 1.7167-6 171.9 10.5964 28.879 685 1.1156 -1.0036 2.4741 1.1644 829.0 2975 .569 1.3730 1.2653 864.2 1307 .719
- 2100 1.67064-6 303.9 10.6600 28.785 695 1.1555 -1.0050 2.8116 1.1523 836.0 3610 .541 1.3762 1.2656 876.2 1333 .717
i 2150 1.6247-6 454.0 10.7306 28.664 705 1.2036 -1.0068 3.20642 1.1420 843.9 4396 .51¢4 1.3791 1.2664 888.7 1360 .715
| 2200 1.5794-6 625.1 10.8093 28.512 714 1.2596 ~1.0089 3.6468 1.1337 852.8 5343 .488 1.3817 1.2675 901.8 1387 .712
1 2250 1.53643-6 819.4 10.8966 28.327 724 1.3230 -1.0114 4.1328 1.1272 862.8 6456 .463 1.3840 1.2692 915.5 1415 .708
i 2300 1.4892-6 1039.0 10.9931 28.105 733 1.3933 -1.0143 4.6557 1.1224 873.9 7730 .441 1.3862 1.2713 930.1 1444 .703
I 2350 1.4640-6 1285.5 11.0991 27.846 742 1.64699 -1.0176 5.2097 1.1188 886.0 9145 .423 1.3883 1.2740 945.5 1476 .698
H 2400 1.3988-6 1560.4 11.2148 27.548 750 1.5519 -1.0214 5.7881 1.1164 899.2 10662 .407 1.3904 1.2773 961.9 1511 .690
H 2450 1.3536-6 1864.6 11.3402 27.213 759 1.6377 -1.0254 6.3811 1.1148 913.5 12212 .396 1.3926 1.2811 979.3 1549 .682
! 2500 1.3084-6 2198.5 11.4751 26.841 767 1.72646 -1.0297 6.9714 11,1141 928.9 13700 .390 1.3949 1.2855 997.7 1590 .672
= 2550 1.2634-6 2561.2 11.6188 26.436 775 1.8082 -1.0341 7.5305 1.1141 945.3 15004 .389 1.3974 1.2904 1017.3 1637 .662
- 2600 1.2189-6 2950.3 11.7699 26.005 783 1.8821 -1.0382 8.0166 1.1149 962.7 15988 .393 1.4001 1.2959 1037.9 1687 .650
= 2650 1.1753-6 3360.8 11.9262 25.557 791 1.9389 -1.0418 8.3783 1.1163 981.0 16535 .401 1.4030 1.3019 1059.4 1740 .638
2700 1.1331-6 3785.2 12.0849 25.104 799 1.9708 -1.0443 8.5629 1.1185 1000.1 16566 .413 1.4061 1.3081 1081.6 1796 .626
2750 1.0928-6 4213.5 12.2421 24.660 808 1.9726 -1.0454 8.5320 1.1215 1019.7 16074 .429 1.4092 1.3145 1104.0 1852 .615
2800 1.0549-6 4634.6 12.3938 24.237 817 1.9424 -1.0450 8.2750 1.1253 1039.7 15127 .447 1.4124 1.3208 1126.4 1908 .604
2850 1.0197-6 5037.6 12.5365 23.847 826 1.8839 -1.0632 7.8150 1.1301 1059.7 13850 .6466 1.4155 1.3268 1148.2 1962 .596
2900 9.8750-7 5413.5 12.6673 23.499 835 1.8040 -1.0401 7.202 1.1360 1079.7 12396 .485 1.4183 1.3324 1169.2 2012 .588
-2950 9.5826-7 5756.4 12.7845 23.196 844 1.7115 -1.0363 6.5021 1.1431 1099.4 10903 .503 1.64210 1.3373 1189.1 2059 .582
3000 9.3184-7 6063.3 12.8877 22.939 854 1.6147 -1.0320 5.7751 1.1516 1119.0 9481 .520 1.4234 1.3416 1207.8 2103 .578
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TABLE 6.2B .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
FUEL H/C ATOM RATIO = 1.700; FrsA = 0.052240; EQUIV. RATIO B 0.750; CHEM. EQUIV. RATIO = 0.7506; P =10.1325 KPA ( 0.10 ATM)

DRY AIR
REACTING COMPQOSITIGONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY MW VIS DLVDLT DLVDLP CP (GAM)S Vs COND PRAN CcP GAM Vs COND PRAN
MICRO MICRO MICRO
K G/CM3 J76 J7G6 K POISE J/G K M/S  W/CM K J7G K M/S W/CM K
900 3.9423-5 -16498.1 8.7848 29.114 396 1.0000 -1.0000 1.2031 1.3112 580.5 649 .736 1.2029 1.3113 580.5 649 .734
950 3.7348-5 -1437.7 8.8502 29.114 411 1.0000 -1.0000 1.2162 1.3069 595.4 682 .733 1.2158 1.3070 595.5 682 ,733
1000 3.5480-5 -1376.5 8.9129 29.114 426 1.0000 -1.0000 1.2285 1.3029 610.0 714 732 1.2279 1.3031 610.0 714 732
1050 3.3791-5 -1314.8 8.9731 29.114 440 1.0000 -1.0000 1.2399 1.2993 62¢.2 746 .731 1.2390 1.2995 624.2 745 ,731
1100 3.2255-5 -1252.6 9.0310 29.114 454 1.0000 -1.0000 1.2508 1.2959 638.0 777 .731 1.2495 1.2963 638.1 776 731
1150 3.0852-5 -1189.7 9.0869 29.114 468 1.0000 -1.0000 1.2614 1.2927 651.6 308 .730 1.2595 1.2932 651.7 307 .73
1200 2.9567-5 -1126.4% 9.1408 29.114 481 1.0000 -1.0000 1.2717 1.2896 664%.8 839 .730 1.2690 1.2904 665.0 837 .730
1250 2.8384-5 -1062.6 9.1929 29.114 495 1.0000 ~1.0000 1.2818 1.2867 677.7 869 .730 1.2781 1.2877 678.0 866 .730
1300 2.7292-5 -998.2 9.2433 29.114 508 1.0001 -1.0000 1.2918 1.2839 690.4 899 .729 1.2868 1.2852 690.8 896 .729
1350 2.6282-5 -933.4 9.2923 29.114 521 1.0001 -1.0000 1.3017 1.2811 702.8 930 .729 1.2950 1.2829 703.3 925 .729
1400 2.5343~-5 -868.1 9.3398 29.114 533 1.0002 -1.0000 1.3117 1.2784¢ 714.9 961 .728 1.3028 1.2807 715.6 954 ,729
1450 2.4469-5 -802.2 9.3860 29.114 546 1.0003 -1.0000 1.3220 1.2757 726.8 992 .728 1.3102 1.2787 727.7 982 .728
1500 2.3653-5 -735.9 9.4310 29.113 558 1.0004 -1.0000 1.3329 1.2730 738.5 1024 .727 1.3173 1.2768 739.6 1010 .728
1550 2.2889-5 -668.9 9.4749 29.113 571 1,0007 -1.0000 1.3447 1.2701 769.8 1057 .726 1.3240 1.2750 751.3 1039 .728
1600 2.2173~5 -601.4 9.5178 29.112 583 1.0011 -1.0000 1.3580 1.2670 760.9 1092 .725 1.3303 1.2734 762.8 1066 .727
1650 2.1501-5 -533.1 9.5598 29.111 595 1.0018 -1.0000 1.3735 1.2637 771.7 1130 .723 1.3363 1.2718 774.2 1094 .726
1700 2.0867-5 -463.9 9.6011 29.109 607 1.0028 ~1.0001 1.3%23 1.2598 782.1 1173 .720 1.36420 1.2706¢ 785.4 1122 .726
1750 2.0269-5 -393.8 9.6418 29.106 618 1.0043 ~1.0001 1.4158 1.2553 792.2 1221 .717 1.36476 1.2691 796.5 1149 .725
1800 1.9703-5 =-322.3 9.6821 29.101 630 1.0065 -1.0002 1.4458 1.2500 801.8 1279 .712 1.3525 1.2678 807.5 1176 .725
1850 1.9166-5 -249.0 9.7222 29.095 641 1.0097 -1.0003 1.48647 1.2437 810.9 1349 .706 1.3573 1.2667 818.3 1202 .724
1900 1.8656-5 -173.6 9.7624 29.086 653 1.0143 -1.0004 1.5354 1.2363 819.4 1437 .697 1.3618 1.2657 829.1 1229 .723
1950 1.8169-5 -95.2 9.8031 29.072 664 1.0208 -1.0006 1.6015 1.2277 827.4 1548 .687 1.3661 1.2648 839.8 1255 .723
2000 1.7704-5 ~13.1 9.8447 29.05%4 675 1.0296 ~-1.0009 1.6868 1.2179 834.9 1690 .674 1.3701 1.2640 850.6 1281 .722
2050 1.7257-5 73.8 9.8876 29.029 686 1.0414 -1.0013 1.7956 1.2073 @841.9 1871 .658 1.3738 1.2634 861.3 1306 .721
2100 1.6826-5 166.9 9.9325 28.995 696 1.0568 -1.0018 1.9318 1.1961 848.7 2102 .640 1.3773 1.2630 8&72.1 1332 .720
2150 1.6409-5 267.5 9.9798 28.950 707 1.0764 -1.0025 2.0983 1.1850 855.4 2392 .620 1.3806 1.2627 883.0 1357 .719
2200 1.6004-5 377.3 10.0303 28.891 717 1.1006 -1.0034¢ 2.2968 1.1743 862.2 2751 .599 1.3834 1.2627 894.1 1382 .718
2250 1.5608-5 497.7 10.0844 28.817 727 1.1296 -1.0045 2.5269 1.1645 869.5 3185 .577 1.3860 1.2629 905.5 1407 .717
2300 1.5220-5 630.4 10.1427 28.725 737 1.1634 -1.0058 2.7862 1.1559 877.2 3702 .555 1.388¢ 1.263¢ 917.1 1432 .715
2350 1.4838~5 776.8 16.2057 28.612 747 1.2017 -1.0073 3.0708 1.1486 885.6 6305 .533 1.3906 1.2642 929.1 1457 .713
2400 1.4461-5 937.9 10.2735 28.479 756 1.2441 -1.0091 3.3760 1.1425 894.7 4996 .511 1.3925 1.2653 941.6 1683 .710
26450 1.4088-5 1114.6 10.3464 28.322 765 1.2900 -1.0111 3.6970 1.1377 904.6 5775 .490 1.3943 1.2667 954.5 1509 .707
2500 1.3719-5 1307.8 10.4244% 28.143 774 1.3392 -1.0133 4.0297 1.1340 915.2 6640 .6470 1.3959 1.2685 967.9 1536 .704
2550 1.3353-5 1517.7 10.5076 27.940 783 1.3911 ~1.0158 4.3708 1.1312 926.5 7582 .452 1.3974 1.2706 981.9 1566 .699
2600 1.2990-5 1744.9 10.5958 27.715 792 1.4456 -1.0185 4.7178 1.1292 938.5 8589 .435 1.3989 1.2730 996.5 1596 .69%&
2650 1.2631-5 1989.6 10.6890 27.466 800 1.5017 -1.0214 5.0681 1.1278 951.2 9637 .421 1.4006 1.2758 1011.7 1629 .688
2700 1.2275-5 2251.7 10.7870 27.195 809 1.5593 -1.0245 5.4180 1.1271 964.6 10696 .410 1.4019 1.2789 1027.5 1664 .681
2750 1.1922-5 2531.3 10.8895 26.903 817 1.6172 =1.0277 5.7616 1.1269 978.6 11722 .402 1.4035 1.28264 1044.0 1702 .676
2800 1.1574-5 2827.7 10.9963 26.592 826 1.6736 -1.0310 6.0896 1.1271 993.4 12666 .397 1.4052 1.2862 1061.1 1742 .666
2850 1.1231-5 3139.8 11.1068 26.264% 834 1.7263 -1.0343 6.338388 1.1279 1008.7 13471 .396 1.4071 1.2903 1078.9 1786 .657
2900 1.0894-5 3465.8 11.2202 25.924 843 1.7725 -1.0374 6.6425 1.1291 1024.8 14084 .397 1.4091 1.2947 1897.3 1832 .648
-2950 1.0565-5 3803.0 11.3355 25.576 851 1.8090 -1.0401 6.8321 1.1308 1041.4 14459 .402 1.4112 1.2993 1116.3 1380 .639
3000 1.0247-5 61647.6 11.4513 25.225 860 1.8328 -1.0622 6.9394 1.1330 1058.4 14565 .410 1.4136 1.3041 1135.6 1931 .629
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DRY AIR
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DENSITY

G/CM3

.9423-4
.7348-4
.54830-4
.3791-4
.2255-4
.0852-4

.9567-4
.83864-4
.7293-4
.6282-4
.5343-6
LG469-4

.3653-4
.2890-4
.2176-4
.1502-4
.0869-4
.0272-4

.9708-4
.9173-46
.8666-6
.8185-4
.7726-46
.7288-4

.6870-4
.6468-4
.6082-4
.5710-4
.5350-¢
.5000-¢

.4660-6
.4329-4
.4004-4
.3686-4
.3374-4
.3067-6

.2765-4
.2468-46
.2175-4
.1887~4
.1606-4
.1324-4
.1050-4

H
J/G

-1498.
-1437.
-1376.
-1314,
-1252.
~1189.

-1126.
~1062.
-998.
-933.
~868.
-802.

-736.
-669.
-602.
-534.
-466 .
-397.

-327.
-256.
-185.
-112.
-37.
38.

117.
199.
284,
376.
469 .
570.

678.
794.
918.
1052.
1165.
1348.

1511,
1684,
1868.
2061,
2265,
2478.
2701.
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bt

Co 0000 00 00 0o
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J/7G K

L1272
L1926
.2553
.3155
L3734
.4293

F/A

TA

BLE 4.3B
0.052240;
MW VIS
MICRO
POISE
114 396
114 411
114 426
114 440
114 454
114 468
L1164 481
114 495
.114 508
.114 521
.114 533
114 546
114 558
113 571
113 583
112 595
112 607
110 618
109 630
106 641
103 653
098 664
.091 675
.082 686
.069 697
053 707
032 718
004 728
969 739
926 7469
872 759
807 769
729 778
638 788
53¢ 797
415 806
282 816
135 824
974 833
800 842
613 851
413 859
201 868

CHEM.

REACTING COMPOSITIONS
(GAM)S

EQUIV. RATIO = 0.750;
DLVDLT DLVDLP cpP
J/7G K

1.0000 -1.0000 1.2031
1.0000 -1.0000 1.2162
1.0000 -1.0000 1.2285
1.0000 -1.0000 1.2398
1.0000 -1.0000 1.2508
1.0000 -1.0000 1.2613
1.0000 -1.0000 1.2716
1.0000 ~1.0000 1.2816
1.0000 -1.0000 1.2914
1.0000 ~1.0000 1.3010
1.0001 ~1.0000 1.3105
1.0001 -1.0000 1.3201
1.0002 -1.0000 1.3298
1.0003 -1.0000 1.3397
1.0005 -1.0000 1.3501
1.0008 -1.0000 1.3613
1.0012 -1.0000 1.3736
1.0018 -1.0000 1.3874
1.0026 -1.0001 1.403¢
1.0038 -1.0001 1.4223
1.0054 ~1.0001 1.4452
1.0077 -1.0002 1.4732
1.0108 -1.0003 1.5079
1.0149 -1.0005 1.5508
1.0204 -1.0006 1.6039
1.0276 -1.06009 1.6692
1.0367 -1.0012 1.7486
1.0481 -1.6016 1.8440
1.0622 -1.0021 1.9565
1.0790 -1.0028 2.0867
1.0986 ~1.0036 2.2343
1.1211 -1.0045 2.3978
1.1462 -1.0056 2.5752
1.1738 -1.0068 2.7636
1.2034 -1.0081 2.9599
1.2346 -1.0096 3.1611
1.2673 -1.0112 3.3646
1.3010 -1.0129 3.5683
1.3356 -1.0147 3.7709
1.3710 -1.0167 3.%7164
1.4069 -1.0187 4.1692
1.64433 -1.0209 4.3638
1.4800 -1.0232 4.5541
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.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIO =

0.7506;
COND PRAN
MICRO

W/7CM K
669 .734
682 .733
714 .732
746 .731
777 731
808 .730
338 .73¢0
869 .730
899 .729
929 .729
959 .729
990 .728
1020 .728
1052 .727
1084 .726
1117 .725
1151 .724
1188 .722
1228 .720
1271 .718
1320 .714
1377 .71¢
1443 .705
1522 .699
1616 .691
1731 .682
1870 .671
2038 .659
2240 .645
2479 .630
2758 .615
3081 .598
36448 .581
3859 .564
6315 .547
4815 .529
5357 .512
5939 .495
6559 .479
7211 .464
7887 .450
8578 .437
9270 .426

P = 101.325 KPA ( 1.00 ATM)
FROZEN COMPOSITIONS

ce GAM Vs COND PRAN

MICRO

J/7G6 K M/S  W/CM K
1.2029 1.3113 580.5 649 .734
1.2158 1.3070 595.5 682 .733
1.2279 1.3031 610.0 71¢ .732
1.2390 1.2995 624.2 745 .731
1.2495 1.2963 638.1 776 .731
1.2595 1.2932 651.7 807 .730
1.2690 1.2904 665.0 837 .730
1.2781 1.2877 678.0 866 .730
1.2868 1.2852 690.8 896 .729%
1.2950 1.2829 703.3 925 .729
1.3028 1.2807 715.6 954 .729
1.3102 1.2787 727.7 982 .728
1.3173 1.2768 739.6 1010 .728
1.3240 1.2750 751.3 1039 .728
1.3303 1.2734 762.8 1066 .727
1.3363 1.2718 774.2 1094 .726
1.3420 1.2704 785.4 1122 .726
1.3674 1.2690 796.4 1149 .725
1.3525 1.2677 807.3 1176 .725
1.3573 1.2666 818.1 1202 .724
1.3619 1.2655 828.8 1229 .723
1.3662 1.2645 839.4 1255 .723
1.3703 1.2635 849.9 1281 .722
1.3761 1.2627 860.3 1306 .722
1.3777 1.2620 870.6 1331 .721
1.3811 1.2614 881.0 1354 .720
1.3842 1.2609 891.3 1381 .720
1.3871 1.2605 901.7 1406 .719
1.3898 1.2602 912.1 1430 .718
1.3923 1.2602 922.6 16454 .717
1.3966 1.2602 933.3 1478 .716
1.3967 1.2605 944.1 1502 .715
1.3985 1.2609 955.1 1526 .713
1.4002 1.2616 966.4 1551 .711
1.4018 1.2624 978.0 1575 .709
1.4031 1.2635 989%9.8 1600 .707
1.4064 1.2648 1001.9 1626 .704
1.4055 1.2662 1014.4 1652 .702
1.6066 1.2679 1027.2 1679 .698
1.4077 1.2698 1040.4 1707 .695
1.4087 1.2719 1053.9 1736 .690
1.4097 1.2761 1067.7 1766 .686
1.64108 1.2766 1082.0 1799 .681




TABLE 4.4B .- PROPERTIES BASED ON EQUILIBRIUM COMPGSITIONS
FUEL H/C ATOM RATIO = 1.700; Fs/A = 0.052240; EQUIV. RATIO = 0.750; CHEM. EQUIV. RATIO = 0.7504; P = 1013.25 KPA (10.00 ATM)

DRY AIR
REACTING COMPOSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY MW VIS DLVDLT DLVDLP CP (GAM)S Vs COND PRAN cP GAM VS COND PRAN
MICRO MICRO MICR
K Gs/CM3 J76 JsG6 K POISE J/7G6 K M/sS  W/CM K J/7G K M/5  W/CM K
900 3.9423-3 ~1498.1 7.4696 29.114¢ 396 1.0000 -1.0000 1.2031 1.3112 580.5 649 .734 1.2029 1.3113 580.5 649 .734
950 3.7348-3 -1437.7 7.5350 29.114¢ 411 1.0000 -1.0000 1.2162 1.3069 595.4 682 .733 1.2158 1.3070 595.5 682 .733
1000 3.56480~3 ~1376.5 7.5977 2%.114 426 1.0000 -1.0000 1.2285 1.3029 610.0 714 .732 1.2279 1.3031 610.0 714 .732
1050 3.3791-3 ~1314.8 7.6579 29.114 440 1.0000 -1.0000 1.2398 1.2993 624.2 746 731 1.2390 1.2995 624.2 745 .731
1100 3.2255-3 -1252.6 7.7159 29.114¢ 454 1.0000 -1.0000 1.2508 1.2959 638.0 777 731 1.2495 1.2963 638.1 776 .731
1150 3.0852-3 -1189.8 7.7717 29.114 468 1.0000 -1.0000 1.2613 1.2927 651.6 308 .730 1.2595 1.2932 651.7 807 .730
1200 2.9567~-3 -1126.4 7.8256 29.114 481 1.0000 -1.0000 1.2715 1.2896 664.8 838 .730 1.2690 1.2904 665.0 837 .730
1250 2.8384-3 -1062.6 7.8777 29.114 495 1.0000 -1.0000 1.2815 1.2868 677.7 869 .730 1.2781 1.2877 678.0 866 .730
1300 2.7293-3 -998.3 7.9282 29.114 508 1.0000 -1.0000 1.2912 1.2840 690.4 899 .729 1.2868 1.2852 690.8 896 .729
1350 2.6282-3 -933.5 7.9771 29.114 521 1.0000 -1.0000 1.3006 1.2814 702.9 929 .729 1.2950 1.2829% 703.3 925 .729
1400 2.5343-3 -868.2 8.0245 29.114 533 1.0000 ~-1.0000 1.3099 1.2788 715.0 959 .729 1.3028 1.2807 715.6 954 .729
1450 2.4469-3 -802.5 8.0707 29.114 546 1.0001 -1.0000 1.3191 1.2763 727.0 989 .728 1.3102 1.2787 727.7 982 .728
1500 2.3653-3 -736.3 8.1155 29.114 558 1.0001 -1.0000 1.3283 1.2740 738.7 1019 .728 1.3173 1.2768 739.6 1010 .728
1550 2.289%90-3 -669.7 8.1592 29.114 571 1.0002 -1.0000 1.3374 1.2716 750.3 1049 .727 1.3240 1.2750 751.3 1039 .728
1600 2.2175-3 -602.6 &8.2019 29.114 583 1.0002 -1.0000 1.3467 1.2693 761.6 1080 .727 1.3303 1.2734 762.8 1066 .727
1650 2.1503-3 -535.0 &.2434 29.113 595 1.0004 -1.0000 1.3561 1.2670 772.7 1111 .726 1.3363 1.2718 774.1 1094 .726
1700 2.0870-3 -466.9 &.2841 29.113 607 1.0005 -1.0000 1.3659 1.2647 783.6 1143 .725 1.3420 1.2703 785.3 1122 .726
1750 2.0273-3 -398.4 8.3238 29.112 618 1.0008 -1.0000 1.3762 1.2624 794.3 1175 .724 1.3476 1.26%0 796.4 1149 .725
1800 1.9710-3 -329.3 8.3627 29.112 630 1.0011 -1.0000 1.3871 1.2600 8064.8 1209 .723 1.3525 1.2677 807.3 1176 .725
1850 1.9176-3 =-259.7 8.4009 29.111 641 1.0016 ~-1.0000 1.3990 1.2575 815.1 1243 .722 1.3573 1.2665 818.06 1202 .724
1900 1.8671-3 -189.4 8.4384 29.109 653 1.0022 -1.0001 1.4123 1.2548 825.2 1280 .720 1.3619 1.26564 828.7 1229 .724
1650 1.8191-3 -118.4 8.4752 29.107 664 1.0031 ~1.0001 1.4271 1.2520 835.1 1319 .718 1.3663 1.2643 839%9.2 1255 .723
2000 1.7734-3 -46.6 8.5116 29.104 675 1.0042 -1.0001 1.4442 1.2490 8644.8 1361 .716 1.3703 1.2634 849.6 1281 .722
2050 1.7300-3 26.1 8.5475 29.101 686 1.0057 -1.0002 1.4640 1.2457 854.2 16407 .714 1.37642 1.2625 859.9 1306 .722
2100 1.6885-3 99.8 8.5830 29.096 697 1.0077 -1.0002 1.4872 1.2420 863.3 1458 .711 1.3778 1.2617 870.1 1331 .721
2150 1.6489-3 174.8 8.6183 29.090 708 1.0102 -1.0003 1.5146 1.2380 872.2 1516 .707 1.3813 1.2609 880.2 1356 .721
2200 1.6110-3 251.4 8.6535 29%.082 718 1.0135 -1.0004 1.5470 1.2336 880.9 1581 .703 1.3845 1.2602 890.3 1381 .720
2250 1.5746-3 329.6 8.6887 2%.072 729 1.0176 -1.0006 1.5854 1.2288 889.2 1656 .698 1.3876 1.2596 900.3 1406 .720
2300 1.5397-3 410.0 8.7240 29.059 739 1.0228 -1.0008 1.6306 1.2237 897.4 1743 .692 1.3904 1.2591 910.3 1430 .719
2350 1.5061-3 492.8 8.7597 29.043 750 1.0292 -1.0010 1.6837 1.2181 905.3 1843 .685 1.3931 1.2586 920.2 1454 .718
2400 1.4737-3 578.5 8.7957 29.023 760 1.0369 -1.0013 1.7454 1.2123 913.0 1960 .677 1.3956 1.2583 930.1 1478 .718
2450 1.664264-3 667.5 8.8324¢ 28.998 770 1.0461 -1.0017 1.8163 1.2064 920.6 2093 .668 1.3979 1.2580 940.1 1502 .717
2500 1.4121-3 760.3 8.869% 28.968 780 1.0570 -1.0021 1.8967 1.2006 928.1 2247 .659 1.4001 1.2579 950.0 1525 .716
2550 1.3827-3 857.4 8.9084 28.932 790 1.0695 ~-1.0027 1.9866 1.1945 935.6 2421 .648 1.4021 1.2578 960.1 1549 .715
2600 1.3541-3 959.1 &8.9479 28.889 800 1.0837 -1.0033 2.0855 1.1888 943.2 2618 .637 1.64039 1.2579 970.2 1573 .7164
2650 1.3262-3 1066.0 8.9886 28.839 809 1.0995 -1.0040 2.192¢ 1.1834 950.9 2837 .625 1.4056 1.2580 980.4 1596 .713
2700 1.2990-3 1178.5 9.0306 28.781 819 1.1169 -1.0048 2.3061 1.1785 958.8 3078 .613 1.4072 1.2583 990.7 1620 .711
2750 1.2725-3 1296.7 9.0740 28.714 3828 1.1356 -1.0056 2.4251 1.1742 966.9 3342 .601 1.4086 1.2588 1001.2 1643 .710
2800 1.2465-3 1421.0 9.1188 28.639 838 1.1553 -1.0066 2.5475 1.1703 975.4 3626 .588 1.4098 1.2593 1011.8 1666 .709
2850 1.2210-3 1551.5 9.1650 28.555 847 1.1760 -1.0076 2.6716 1.1670 984.1 3932 .575 1.4110 1.2600 1022.5 1690 .707
2300 1.1951-3 1688.2 9.2125 28.463 856 1.1973 -1.0087 2.7958 1.1642 993.1 4256 .562 1.4121 1.2608 1033.5 1713 .705
-2950 1.1716-3 1831.1 9.2614 28.362 865 1.2190 -1.0099 2.9187 1.1619 1002.4 64600 .549 1.4130 1.2618 1044.6 1737 .703
3000 1.1477-3 1980.0 9.3115 28.252 874 1.2411 -1.0111 3.0391 1.1601 1012.0 4961 .535 1.4139 1.2628 1055.9 1762 .701
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.9711-2
.8676-2
.7740-2
.6895-2
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.4192-2
.3646-2
.3141-2
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.1088-2
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.0137-2

.8552-3
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.0591-3
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.7056-3
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.7966-3
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TABLE 4.5B
0.052240;

MW

VIS
MICRO
POISE

396
411
426
440
454
468

431
495
508
521
533
546

558
571
583
595
607
618

630

876

EQUIV. RATIO = 0.750; CHEM. EQUIV.
REACTING COMPOSITIONS
DLVYDLT DLVDLP cpP (GAM)S Vs
J7G K M/5

1.0000 -1.0000 1.2031 1.3112 580.5
1.0000 -1.0000 1.2162 1.3069 595.4
1.0000 -1.0000 1.2285 1.3029 610.0
1.0000 -1.0000 1.2398 1.2993 624.2
1.0000 -1.0000 1.2508 1.2959 638.0
1.0000 -1.0000 1.2613 1.2927 651.6
1.0000 -1.0000 1.2715 1.2896 664.8
1.0000 -1.0000 1.2814 1.2868 677.7
1.0000 -1.0000 1.2911 1.2840 690.4
1.0000 -1.0000 1.3005 1.2814 702.9
1.0000 -1.0000 1.3097 1.2789 715.1
1.0000 -1.0000 1.3188 1.2764 727.0
1.0001 -1.0000 1.3277 1.2741 738.8
1.0001 -1.0000 1.3366 1.2718 750.3
1.0001 -1.0000 1.3454 1.2695 761.6
1.0002 -1.0000 1.3543 1.2673 772.8
1,0003 -1.0008 11,3633 1.2652 783.7
1.0004 -1.0000 1.3724 1.2630 794.5
1.0006 -1.0000 1.3819 1.2609 805.1
1.0009 ~-1.,0000 1.3917 1.2587 815.5
1.0012 -1.00080 1.4021 1.2565 825.8
1.0017 -1.0001 1.4132 1.2543 835.8
1.0023 -1.0001 1.4253 1.2519 845.7
1.0030 ~1.0001 1.4386 1.2495 855.4
1.0040 -1.0001 1.4534¢ 1.2469 864%.9
1.0053 -1.0002 1.4702 1.2441 874.2
1.0069 -1.0002 1.4892 1.2412 883.3
1.0089 -1.0003 1.5110 1.2380 892.2
1.0115 -1.0004¢ 1.5360 1.2346 900.9
1.0146 ~1.0005 1.5648 1.2309 909.5
1.0184 -1.0007 1.5980 1.2270 917.8
1.0230 -1.0008 1.6360 1.2228 925.9
1.0286 -1.0011 1.6793 1.2185 933.9
1.0351 -1.0013 1.7283 1.2140 941.7
1.0426 -1.0017 1.7834 1.2094¢ 949.5
1.0514 -1.0020 1.8445 1.2047 957.1
1.0612 -1.0025 1.9115 1.2001 964.8
1.0722 ~1.0030 1.9842 1.1957 972.5
1.0843 -1.0035 2.0618 1.1915 980.2
1.0974 -1.0042 2.1437 1.1875 988.1
1.1115 -1.0049 2.2287 1.1839 996.1
1.1262 -1.0056 2.3159 1.1806 1004.3
1.1416 -1.0064 2.4062 1.1777 1012.7

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

RATIO @ 0.7504;

COND PRAN

MICRO
WsCM X

649
682
714
766
777
808

838
869
399
929
959
989

1018
1049
1079
1109
1140
1171

1203
1235
1268
1302
1338
1375

1415
1457
1503
1554
1609
1671

1761
1819
1907
2006
2116
2240

2377
2528

2693 .

2872
3064
3269
3486

P = 5066.25 KPA (50.00 ATM)
FROZEN COMPOSITIONS

cP
J/76 K

.2029
.2158
.2279
.2390
L2495
.2595

.2690
.2781
.2868
.2950
.3028
.3102

.3173
.3240

ot b ot ot ok i ot ot o ot et e et et b bt i et B b e P S e e S el e i bt R e e e
[
~
o
S

ot o ok ot ot o ot et e ek ot o e bl e bt ot et b b ek b b bt e e et T e et b R e e e e e

GAM

Vs COND PRAN
MICRO
M/S  W/CM K

580.5 649 .73%
595.5 682 .733
610.0 714 .732
626.2 745 731
638.1 776 .731
651.7 807 .730

665.0 837 .730
678.0 866 .730
690.8 896 .729
703.3 925 .729
715.6 954 .729
727.7 982 .728

739.6
751.3
762.8
774.1
785.3
796.4

1010 .728
1039 .728
1066 .727
1094 .726
1122 .726
1149 .725

807.3
818.0
828.6
839.1
849.5
859.8

1176 .725
1202 .724
1229 .724
1255 .723
1281 .722
1306 .722

1331 .721
1356 .721
1381 .720
1406 .720
1430 .719
1454 .719

870.0
880.0
890.0
899.9
909.7
919.5

929.2
938.9
948.5
958.1
967.8 .
977.4 1596 .714

987.1 1619 .713

996.8 1642 .7
1006.6 1665 .7
1016.4 1688 .7
1026.4 1711 .7
1036.4 1734 .7
1046.5 1756 .7




~1
A

DRY AIR

T
K

200
240

200

3810

TABLE 4C .- LOW TEMPERATURE PROPERTIES
FUEL Hs/C ATOM RATIO = 1.7060; Fs/A = 0.0522640; EQUIV.RATIO = 0.750;
HETEROGENEQUS PHASE PROPERTIES
DENSITY H ENTROPY MW cpP DENSITY MW
G/CM3 J76 J76 K J76 K G/CM3
PRESSURE B 0.01 ATM
1.948-5 -2429.2 7.1649 29.114 1.0508 1.840-5 30.203
1.767-5 -2405.0 7.2802 29.114 1.5546 1.671-5 30.173
1.580-5 -2344.6 7.5405 29.114 5.8680 1.517-5 29.879
PRESSURE = 0.10 ATM
1.948-4 -26429.5 6.5650 29.114 1.0156 1.840-4 30.205
1.771-4 -2408.7 6.6637 29.114 1.0749 1.673-64 30,202
1.619-4 -2384.3 6.7697 29.114 1.4930 1.532-64 30.173
1.470-4 -2336.5 6.9600 29.114 3.9522 1.405-¢ 29.971
1.267-4 -2189.9 7.5007 29.114 1.0381 1.267-4 29.114
PRESSURE = 1.00 ATM
1.948-3 -2429.5 5.9662 29%9.11¢ 1.0121 1.841-3 30.205
1.771-3 -2409.1 6.0632 29.114 1.0272 1.673-3 30.205
1.623-3 -2388.2 6.1543 29.114 1.0784 1.534-3 30.202
1.496-3 -2364.8 6.2479 29.116¢ 1.3245 1.415-3 30.182
1.378-3 -2313.8 6.4355 29.114 2.1108 1.309-3 30.086
1.266-3 -2262.2 6.6137 29.114 3.8448 1.219-3 29.826
1.2564-3 -22564.8 6.6383 29.114 64.1287 1.210-3 29.782
1.109-3 -2148.3 6.9822 29.114 1.0453 1.109-3 29.114
PRESSURE = 10.00 ATM
1.946-2 -26429.5 5.3675 29.114 1.0117 1.841-2 30.205
1.769-2 -2409.2 5.4644¢ 29.114 1.0224 1.673-2 30.205
1.622-2 -2388.6 5.5539 29.114 1.0371 1.534-2 30.205
1.497-2 -2367.5 5.6380 29.114 1.0717 1.416-2 30.203
1.389-2 -2326.2 5.7902 29.114 1.2606 1.314-2 30.193
1.302-2 -2302.1 5.8737 29.114 1.4222 1.233-2 30.167
1.294-2 -2299.4 5.8826 29.114 1.4473 1.225-2 30.163
1.2064-2 -2266.7 5.9880 29.114 1.8793 1.146-2 30.079
1.115-2 -2221.2 6.1256 29.114 2.7710 1.071-2 29.882
1.017-2 -2150.3 6.3278 29.114 4.5115 9.976-3 29.468
9.337-3 -2085.2 6.5053 29.114 1.0579 9.337-3 29.11%4
PRESSURE B 50.00 ATM
9.685-2 -2429.5 4.9490 29.114¢ 1.0117 9.203-2 30.205
8.809-2 -2409.2 5.0459 29.114 1.0220 8.366-2 30.205
83.079-2 -2388.6 5.1353 29.114 1.0335 7.669-2 30.205
7.460-2 -2367.8 5.2186 29.114 1.0493 7.079-2 30.205
6.931-2 -2327.3 5.3676 29.114 1.1865 6.573-2 30.203
6.508-2 -2305.5 5.4430 29.114 1.2199 6.172-2 30.198
6.467-2 -2303.3 5.4506 29.114 1.2250 6.133-2 30.197
6.056-2 -2278.0 5.5321 29.114 1.3119 5.747-2 30.180
5.683-2 -2250.2 5.6162 29.114 1.4822 5.402-2 30.141
5.333-2 -2217.9 5.7087 29.114 1.7833 5.088-2 30.058
4.989-2 -2177.6 5.8173 29.114 2.2772 4.795-2 29.902
4.636-2 -2124.9 5.9523 29.114 3.0502 4.514-2 29.632
4.255-2 -2052.9 6.1279 29.114 4.2425 4.236-2 29.199

BASED

CHEM.

VIS
MICRO
POISE

130
141
149

130
141
151
160
162

130
141
152
162
171
178
178
182

130
141
152
162
172
181
182
191
198
206
209

130
141
152
162
172
181
182
192
201
209
216
223
227

ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO = 0.7504;

GAS PHASE PROPERTIES

DLYDLT DLVDLP cpP (GAM)S
J/G K
1.000 -1.000 ©0.9793 1.3910
1.000 -1.000 0.9828 1.3896
1.000 -1.000 0.9980 1.3866
1.000 -1.0008 0.9792 1.3910
1.000 -1.000 10.9816 1.3898
1.000 -1.000 10.9854 1.3882
1.000 -1.000 10.9969 1.3856
1.006 -1.000 1.0381 1.3795
1.000 -1.000 0.9792 1.3910
1.000 ~-1.000 0.9815 1.3898
1.000 -1.000 0.9841 1.388%
1.0060 -1.000 0.9878 1.3867
1.000 -1.000 0.9950 1.3845
1.000 -1.000 1.0093 1.3816
1.000 ~-1.000 1.0116 1.3812
1.000 -1.000 1.0453 1.3759
1.000 -1.000 10.9792 1.3910
1.000 ~-1.000 0.9815 1.3898
1.000 -1.000 0.9840 1.3884
1.000 -1.000 0.9869 1.3868
1.000 =-1.000 0.99064 1.3851
1.000 -1.000 0.9946 1.3833
1.000 -1.000 10.9951 1.3831
1.000 -1.000 1.0023 1.3808
1.000 -1.000 1.0147 1.3778
1.000 -1.000 1.0372 1.3737
1.000 -1.000 1.0579 1.3698
1.000 -1.000 0.9792 1.3910
1.000 =-1.000 0.9815 1.3898
1.0006 -1.000 0.9840 1.388%
1.000 -1.000 0.9869 1.3868
1.000 -1.000 0.9900 1.3851
1.000 ~-1.000 0.9933 1.3835
1.000 -1.000 10.9936 1.3833
1.000 -1.000 0.9979 1.3813
1.000 =-1.000 1.0034 1.3791
1.000 =-1.000 1.0110 1.3766
1.000 =-1.000 1.0221 1.3737
1.000 -1.000 1.0386 1.3701
1.000 -1.000 1.0633 1.3657

Vs
M/S

277
290
304

277

COND PRAN

MICRO

W/CM K
173 .734
189 .731
202 .735
173 .734
189 .730
205 .727
219 .730
225 .749
173 .734
189 .730
205 .727
221 .724
235 .725
246  .731
247 .732
254  .747
173 .734
189 730
206 726
221 724
236 722
269 722
250 722
264 725
275 730
285 .7640
297  .747
173 734
189 730
206 726
221 726
236 722
250 722
251 722
265 723
278 724
291 727
303 730
314 736
325 744

200

380
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TABLE 5A .- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

FUEL H/C ATOM RATIOC = 1.700; F/A=0.069653; EQUIV. RATIO= 1.000; CHEM. EQUIV. RATIO= 1.0000; MW = 29.1608;

DRY AIR; GASEOUS COMPOSITION: C€02= .13866; H20= .11760; N2= .73493; 02= .00000; AR= .00881
T DENSITY H ENTROPY cp GAM Vs VIS COND PRAN T
(P=1.0) (P=50.) (P=.01) (P=.,10) (P=1.0) (P=10.) (P=50.)

MICRO MICRO
K G/CM3 G/CM3 J76G J7G K 476 K J7G K J7G K J/G6 K J7G K M/S POISE W/CM K K

200 .7769-3 .8843-2 -2948.

1 8 6 7.7737 7.1172 6.4607 5.8042 5.3453 1.0335 1.3810 280.6 115 153 .7795 200
210 1.6923-3 8.4613-2 -2938.3 7.8242 7.1677 6.5112 5.8546 5.3958 1.0351 1.3802 287.5 121 161 .7752 210
220 1.6153-3 8.0767-2 -2927.9 7.8724 7.2159 6.5594 5.9028 5.4439 1.0369 1.3793 294.1 126 170 .7714 220
230 1.5451-3 7.7255-2 -2917.5 7.9185 7.2620 6.6055 5.9490 5.4901 1.0387 1.3784 300.7 132 178 .7680 230
240 1.4807-3 7.4036-2 -2907.1 7.9628 7.3062 6.6497 5.9932 5.5343 1.0405 1.3774 307.0 137 186 .7652 240
250 1.4215-3 7.1075-2 -2896.7 8.0053 7.3488 6.69%922 6.0357 5.5768 1.0425 1.3765 313.2 162 196 .7628 250
260 1.3668-3 6.8361-2 -2886.3 8.0462 7.3897 6.7332 6.0766 5.6178 1.0445 11,3755 319.3 147 202 ,7608 260
270 1.3162-3 6.5810~2 -2875.8 2.0857 7.4291 6.7726 6.1161 5.6572 1.0465 1.37645 325.3 153 210 .7592 270
280 1.2692-3 6.3459-2 -2865.3 8.1238 7.4672 6.8107 6.1542 5.6953 1.06486 1.3734 331.1 158 218 .7580 280
290 1.2254-3 6.1271-2 -2854.8 8.1606 7.5041 6.8476 6.1910 5.7321 1.0508 1.3724 336.9 163 226 .7571 290
298 1.1919-3 5.9596-2 ~-2846.3 8.1897 7.5332 6.8767 6.2202 5.7613 1.0526 1.3715 341.5 167 232 .756%6 298
300 1.1846-3 5.9229-2 -28464.3 8.1963 7.5397 6.8832 6.2267 5.7678 1.0530 1.3713 342.5 168 233 .7565 300
310 1.1464-3 5.7318-2 -2833.8 8.2308 7.5743 6.9178 6.2613 5.8024 1.0553 1.3702 348.0 172 240 .7565 310
320 1.1105-3 5.5527-2 -2823.2 8.2644 7.6078 6.9513 6.2948 5.8359 1.0576 1.3691 353.4 177 248 .7566 320
330 1.0769-3 5.3844-2 -2812.6 8.2969 7.6404 6.9839 6.3276¢ 5.8685 1.0600 1.3680 358.8 182 255 .7569% 330
340 1.0452-3 5.2261-2 -2802.0 8.3286 7.6721 7.0156 6.3591 5.9002 1.0624 1.3668 364.0 187 262 .7571 340
350 1.0154~3 5.0768-2 -2791.4 8.3595 7.7029 7.0464 6.3899 5.9310 1.0648 1.3657 369.2 191 269 .7573 350
360 9.8715-4 4.9357-2 -2780.7 8.3895 7.7330 7.076%4 6.4199 5.9610 1.06764 1.3645 376.2 196 276  .7569 360
370 9.6047-4 ¢.8023-2 -2770.0 8.4188 7.7622 7.1057 6.4492 5.9903 1.0699 1.3633 379.2 200 284 .7563 370
380 9.3519-4 ¢.6760-2 -2759.3 8.4473 7.7908 7.1343 6.4778 6.0189 1.0725 1.3621 384.2 205 291  .7557 3840
390 9.1121-4 4.5561-2 -2748.6 8.4752 7.8187 7.1622 6.5057 6.06468 1.6751 1.3609 389.0 209 298 .7551 390
400 8.88643-4 4.64422-2 -2737.8 8.5025 7.8460 7.1894 6.5329 6.0740 1.0778 1.3597 393.8 214 305 .7545 400
410 8.6676-94 4.3338-2 -2727.0 8.5291 7.8726 7.2161 6.5596 6.1007 1.0805 1.3585 398.5 218 312 .75642 410
420 8.4613-4 ¢.2306-2 -2716.2 8.5552 7.8987 7.2422 6.5856 6.1267 1.0833 1.3572 403.2 222 319 .7540 420
430 8.2645-4 4.1322-2 =-2705.4 8.5807 7.9242 7.2677 6.6112 6.1523 1.0860 1.3560 407.7 227 326 .7538 430
440 8.0767-4¢ 64.0383-2 -2694.5 8.6057 7.9492 7.2927 6.6362 6.1773 1.0888 1.3548 412.3 231 333 .7537 440
450 7.8972-4 3.9486-2 -2683.6 8.6302 7.9737 7.3172 6.6607 6.2018 1.0917 1.3535 416.7 235 340 .7536 450
460 7.7255-4 3.8628-2 ~2672.7 8.6542 7.9977 7.3412 6.6847 6.2258 1.0945 1.3523 421.1 239 347 .7536 460
470 7.5611-6 3.7806-2 -2661.7 8.6778 8.0213 7.3648 6.7083 6.2494 1.0976¢ 1.3510 425.5 243 354 .7536 470
480 7.4036-4 3.7018-2 -2650.7 8.7009 8.0444 7.3879 6.7314 6.2725 1.1003 1.3497 429.8 247 361 .7536 480
4390 7.2525-% 3.6263-2 -2639.7 8.7237 8.0671 7.4106 6.7541 6.29%52 1.1033 1.3485 434.08 251 367 .7537 490
500 7.1075-4 3.5537-2 -2628.6 8.7460 8.0895 7.4329 6.7764 6.3175 1.1063 1.3472 438.3 255 374 .7538 500
510 6.9681-4 3.4840-2 -2617.6 8.7679 8.1114 7.4549 6.7984 6.3395 1.1092 1.3460 442.4 259 381 .7536 510
520 6.8341-4¢ 3.4170-2 ~2606.5 8.7895 8.1330 7.4764 6.8199 6.3610 1.1122 1.3447 446.5 263 388 .7534 520
530 6.7051-4 3.3526-2 -2595.3 8.8107 &.1542 7.4977 6.8411 6.3823 1.1153 1.3435 450.6 267 395 .7531 530
540 6.5810-4¢ 3.2905-2 -2584.2 3.8316 8.1751 7.5185 6.8620 6.4031 1.1183 1.3422 454.6 270 402 .7529 540
550 6.4613-¢ 3.2307-2 -2573.0 8.8521 8.1956 7.5391 6.8826 6.6237 1.12164 1.3410 458.6 274 409  .7526 550
560 6.3459-4¢ 3.1730-2 =-2561.7 8.872¢ 8.2158 7.5593 6.9028 6.64439 1.1245 1.3397 462.5 278 416 .7523 560
570 6.2346-4 3.1173-2 -2550.5 8.8923 8.2358 7.5793 6.9227 6.6638 1.1275 1.3385 466.4 282 423 .7519 570
580 6.1271-4 3.0636-2 -2539.2 8.9119 8.2554¢ 7.5989 6.9424 6.4835 1.1306 1.3372 470.3 286 430 .7516 580
590 6.0233-6¢ 3.08116-2 -2527.9 8.9313 8.2748 7.6182 6.9617 6.5028 1.1337 1.3360 474.1 289 437 .7512 590



~
~3

FUEL H/C ATOM RATIO

DRY AIR;

600
610
620
630
6640

650
660
670
690
700
720
730
760

750

99¢0

= 1.700;
DENSITY

(P=1.0) (P=50.)

G/CM3 G/CM3

5.9229-4 2.9614-2
5.8258-4 2.9129-2
5.7318-4 2.8659-2
5.6408-4¢ 2.82064-2
5.5527-4¢ 2.7764-2
5.64673-6 2.7336-2
5.3844-4 2.6922-2
5.3041-4 2.6520-2
5.2261-4 2.6130-2
5.1503-4 2.5752-2
5.0768-4 2.5384-2
5.0052-4 2.5026-2
4.9357-4 2.64679-2
4.8681-4 2.4361-2
4.8023-4¢ 2.4012-2
4,7383-4 2.3692-2
4.6760-6 2.3380-2
4.6152-4 2.3076-2
4.5561-4 2.2780-2
4.4984-64 2.26492-2
4.4622-6¢ 2.2211-2
4.3873-¢ 2.1937-2
4.3338-4 2.1669-2
4.2816-4 2.1408-2
4.2306-4 2.1153-2
4.1809-¢ 2.0904-2
4.1322-4 2.0661-2
4.0847-4 2.06264-2
4.0383-4 2.0192-2
3.9930-4 1.9965-2
3.9486-4 1.9763-2
3.9052-4 1.9526-2
3.8627-4 1.9314-2
3.8212-4 1.9106-2
3.7806-4 1.8903-2
3.7408-4 1.8706-2
3.7018-4 1.8509-2
3.6636-4 1.8318-2
3.6263-4 1.8131-2
3.5896-4¢ 1.7948-2

TABLE 5A CONTINUED

F/7A=0.069653;
GASEOUS COMPOSITION:

OO LI~ [ S RV-2 VRN, ~NonNS N 0w [=-Re RN K- BN WO OOV W 02 (N~ =~

(P=,01) (P=.10)

J76 K
8.9504

O NO D O D DD O OO O OO OO OO O OO O N0 N0 OO NN NO OO O O NO O O O O 00 00

.9692
. 9877
L0061
.0241

.0420

.- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

EQUIV. RATIO= 1.000; CHEM. EQUIV. RATIO= 1.0000; MW = 29.1608;

€02= ,13866; H20= .11760; N2= .73493; 02= .00000; AR=

J7G K

0O 0s C0OO0CICO0d CoCOCO0000 OO0 0I00 COCOCE0a00 CoCOOO0e0 OC000CODOD0 0000000000

.2938
L3127
L3312
.3495
L3676

. 3855
L6031

ENTROPY cP GAM VS VIS
(P=1.0) (P=10.) (P=50.)

MICRO MICRO
M/S  POISE WsCM K

J/7G K J7G6 K J76 K J7G K

7.6373 6.9808 6.5219 1.1369 1.3348 477.9 293
7.6561 6.9996 6.5407 1.1400 1.3335 481.6 297
7.6747 7.0182 6.5593 1.1431 1.3323 485.3 300
7.6930 7.0365 6.5776 1.1463 1.3311 489.0 304
7.7111 7.08546 6.5957 1.1694 1.3299 492.6 307
7.7289 7.0724 6.6135 1.1525 1.3287 §96.2 311
7.7466 7.0900 6.6312 1.1557 1.3275 499.8 314
7.7660 7.1074 6.66486 1.1588 1.3263 503.4 318
7.7812 7.1246 6.6657 1.1620 1.3252 506.9 321
7.7981 7.1416 6.6827 1.1651 1.3240 510.4 325
7.8149 7.1584 6.6995 1.1682 1.3229 513.8 328
7.8315 7.1750 6.7161 1.1714 1.3217 517.3 332
7.8479 7.1914 6.7325 1.1745 1.3206 520.7 335
7.8641 7.2076 6.7487 1.1776 1.3195 526.1 339
7.8802 7.2237 6.7648 1.1807 1.3184 527.4 342
7.8961 7.2395 6.7807 1.1838 1.3173 530.7 345
7.9118 7.2552 6.7964 1.1869 1.3162 534.0 349
7.9273 7.2708 6.8119 1.1900 1.3151 537.3 352
7.9427 7.2861 6.8273 1.1931 1.3140 540.6 355
7.9579 7.3014 6.8425 1.,1961 1.3130 543.8 359
7.9730 7.3164 6.8575 1.1991 1.3119 547.0 362
7.9879 7.3313 6.8725 1.2022 1.3109 550.2 365
8.0026 7.3461 6.8872 1.2052 1.3099 553.4 368
8.0173 7.3607 6.9019 1.2081 1.308% 556.6 371
8.0317 7.3752 6.9163 1.2111 1.3079% 559.7 375
8.0661 7.3896 6.9307 1.2140 1.3069 562.8 378
8.0603 7.4038 6.9449 1.2170 1.3060 565.9 381
8.0744 7.4179 6.95980 1.2199 1.30850 569.0 384
8.0884 7.4318 6.9730 1.2227 1.3041 572.0 387
8.1022 7.46457 6.9868 1.2256 1.3032 575.1 390
8.1159 7.4594¢ 7.0005 1.2284 1.3023 578.1 393
8.1295 7.4730 7.0141 1.2312 1.3014 581.1 396
8.1430 7.4864 7.0276 1.23640 1.3005 584.1 400
8.1563 7.4998 7.0409 1.2367 1.2996 587.0 403
8.1696 7.5130 7.0542 1.2396¢ 1.2988 590.0 406
8.1827 7.5262 7.0673 1.2421 1.2979 592.9 409
8.1957 7.5392 7.0803 1.26448 1.2971 595.9 4l2
8.2086 7.5521 7.0932 1.2476 1.2963 598.8 415
8.2214 7.5649 7.1060 1.2500 1.2955 601.7 418
8.2341 7.5776 7.1187 1.2525 1.2947 604.5 421

.00881
COND

444
451
458
465
472

479
486
493
500
507

514
521
528
535
562

549
556
563
571
578

585
592
598

PRAN

.7509
.75046
.7500
L7695
.7491

L7486
L7481
L7477
7672
L7467

L7663
L7658
.7454
L7449
L7645

L7661
L7637
.7632
.76428
.7425

.76421
.7418
.7615
L7412
L7609

L7607
.764064

7640
750
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FUEL H/C ATOM RATIO B 1.700;

DRY AIR;
DENSITY
(P=1.0) (P
K G/CM3
1000 3.5537-4 1
1650 3.3845-4 1
1100 3.2307-6 1
1150 3.0902-4 1
1200 2.9614-4 1
1250 2.8430-4 1
1300 2.7336-4 1
1350 2.6324-4 1
1400 2.5384-4 1
1450 2.4508-4 1
1500 2.3692-4 1
1550 2.2927-4 1
1600 2.2211-4 1
1650 2.1538-64 1
1700 2.09064-¢ 1
1750 2.0307-4 1
1800 1.9743-4 9
1850 1.9209-4 9
1900 1.8706-4 9
1950 1.8224-4 9
2000 1.7769-4¢ 8
2050 1.7335~-4 8
2100 1.6923-4 8
2150 1.6529-4¢ 8
2200 1.6153-4 8
2250 1.5794-4 7
2300 1.5451-4 7
2350 1.5122-4 7
2400 1.4807-6 7
2450 1.4505-64 7
2500 1.4215-4 7.
2550 1,3936-4 6.
2600 1.3668-4 6.
2650 1.36410-¢ 6.
2700 1.3162-4 6
2750 1.2923-4 6
2800 1.2692-4 6
2850 1.2469-4¢ 6
=2900 1.2254-4 6
2950 1.2047-6¢ 6
3000 1.1846-4 5

=50.)
G/CM3

.7769-2
.6923~2
.6153-2
.5451-2
.6807-2

.6215-2
.3668-2
.3162-2
.2692-2
.2254=2

.1846-2
.1464-2
.1105-2
.0769-2
.0452-2

.0154-2
.8715-3
.6067-3
.3519-3
.1121-3

.8843-3
.6676-3
.4613-3
.2645-3
.0767-3

.8972-3
.7255-3
.5611-3
.4036-3
.2525-3

.5810-3

.4613-3
.3459-3
.2346-3
.1271-3
.0233-3
.9229-3

TABLE 5A CONCLUDED .-

F/A=0.069653; EQUIV., RATI

GASEQUS COMPOSITIQON: (CO02=
H
(P=.01) (P=.10)
J76G J/7G K J/G K

-2037.3 9.5598 8.9033
-1974.2 9.6213 8.9648
~1910.6 9.6805 9.0240
-18646.4 9.7375 9.0810
-1781.7 9.7926 9.1361
-1716.5 9.8458 9.1893
-1650.8 9.8974 9.2408
-1584.7 9.9473 9.2908
-1518.2 9.9957 9.3392
-1451.2 10.0427 9.3862
-1383.9 10.0883 9.4318
-1316.1 10.1327 9.4762
-1248.1 10.1760 9.5194
-1179.7 10.2181 9.5615
-1111.¢ 10.2591 9.6026
-1042.0 10.2991 9.6426
-972.7 10.3381 9.6816
-903.1 10.3762 9.7197
-833.3 10.4135 9.7569
-763.3 10.4498 9.7933
-693.0 10.4854 9.8289
-622.5 10.5202 9.8637
-551.9 10.5543 9.8978
-481.0 10.5876 9.9311
-410.90 10.6203 9.9638
-338.7 10.6523 9.9958
-267.4 10.6837 10.0272
-195.8 10.7145 10.0579
-124.1 10.7446 10.0881
~-52.3 10.7743 10.1177
19.6 10.8033 10.1468
91.7 10.8319 10.1754
163.9 10.8599 10.2034
236.2 10.8875 10.2309
308.6 10.9145 10.2580
381.1 10.9411 10.2846
453.7 10.9673 10.3108
526.6 10.9930 10.3365
599.2 11.0183 10.3618
672.0 11.06433 10.3867
745.0 11.0678 10.4113

PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

0= 1.0060; CHEM. EQUIV. RATIO= 1.0000; MW O 29.1608;

.13866; H20= .11760; N2= .73493; 02= .00000; AR= .00881
ENTROPY cpP GAM VS VIS COND
(P=1.0) (P=10.) (P=50.)

MICRO MICRO
J7G6 K J76 K J7G K Js7G K M7S POISE W/CM K
8.2467 7.5902 7.1313 1.2550 1.2940 607.4 423 721
8.3083 7.6517 7.1928 1.2668 1.2904 621.6 438 753
8.3674 7.7109 7.2520 1.2781 1.2871 635.4 452 786
8.64245 7.7680 7.3091 1.2889 1.2841 648.9 466 817
8.6796 7.8231 7.36642 1.2991 1.2812 662.1 680 849
8.5328 7.8763 7.4174 1.3088 1.2735 675.0 493 880
8.5843 7.9278 7.4689 1.3181 1.2760 687.7 507 911
8.6342 7.9777 7.5188 1.3269 1.2737 700.2 520 941
83.6826 8.0261 7.5672 1.3352 1.2715 712.4 533 971
8.7296 8.0731 7.6142 1.3432 1.2695 724.5 546 1001
8.7753 8.1188 7.6599 1.3507 1.2676 736.3 558 1031
8.8197 8.1632 7.7043 1.3579 1.2658 747.9 571 1060
8.862% 8.2064 7.7475 1.3647 1.2641 759.4 583 1090
8.9050 8.2485 7.7896 1.3711 1.2626 770.7 595 1119
8.9460 8.2895 7.8306 1.3772 1.2611 781.8 607 1148
8.9860 8.3295 7.8706 1.3829 1.2597 792.8 619 1176
9.0251 8.3686 7.9097 1.3884 1.2584 803.7 631 1204
9.0632 8.4067 7.9478 1.3936 1.2572 814.3 643 1232
9.1004 8.4439 7.9850 1.3985 1.2561 824.9 654 1260
9.1368 8.4803 8.0214 1.4031 1.2550 835.3 665 1288
9.1724 8.5159 8.0570 1.4075 1.2540 845.6 677 1315
9.2072 8.5507 8.0918 1.4116 1.2531 855.8 688 1342
9.26413 8.5847 8.1258 1.4155 1.2522 865.9 699 1368
9.2746 8.6181 8.1592 1.4192 1.2514 875.9 710 1395
9.3073 8.6508 8.1919 1.4227 1.2506 885.7 721 1421
9.3393 8.6828 8.2239 1.4260 1.2499 895.5 732 1447
9.3707 8.7141 8.2553 1.4292 1.2492 905.1 742 1673
9.4014¢ 8.7449 8.2860 1.4321 1.2486 914.7 753 1499
9.4316 8.7751 8.3162 1.4349 1.26480 924.1 763 1524
9.4612 8.8047 8.3458 1.64376 1.2474 933.5 774 1550
9.4903 8.8338 8.3749 1.64602 1.2469 942.7 784 1575
9.5188 8.8623 8.4034 1.64626 1.2463 951.9 794 1600
9.5469 8.8904 8.4315 1.4449 1.2459 961.0 804 1625
9.5744 8.9179 8.4590 1.4470 1.26454 970.0 814 1650
9.6015 8.9450 8.4861 1.4491 1.2449 979.0 824 1675
9.6281 8.9716 8.5127 1.4511 1.26445 987.8 834 1699
9.6543 8.9977 8.5388 1.4530 1.26441 996.6 844 1724
9.6800 9.0235 8.5646 1.45649 1.26437 1005.3 854 1748
9.7053 9.0488 8.5899 1.4567 1.26434 1013.9 863 1772
9.7302 9.0737 8.6148 1.4584 1.26430 1022.5 873 1796
9.7547 9.0982 8.6393 1.4600 1.2427 1031.0 883 1819

PRAN

.7375
L7366
.7358
.7351
.7345

L7339
L7334
L7329
.7323
.7318

L7313
.7306
L7300
.7293
.7286

2700

2750
2800
2850
2900
2950
3000
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FUEL H/C ATOM RATIO =

DRY AIR
T

R e s RN RN RIRN G G N

NO D AT D bt e b

DENSITY
G/CM3

.9486-6
.76408-6
.5537-6
.3845-6
.2307-6
.0902-6

.96164-6
.8429-6
.7336-6
.6322-6
.5381-6
.45064-6

.3684-6
.2916-6
.2194-6
.1513-6
.0869-6
.0257-6

.9674-6
.9115-6
.8578-6
.8060-6
.7556-6
.7066-6

.6582-6
.6107-6
.5637-6
.5171-6
.6707-6
.4263-6

.3781-6
.3318-6
.2857-6
.2398-6
.19646-6
.1500-6

.1071-6
.0662-6
.0279-6
.9261-7
.6048-7
.3152-7

H
J/7G

-2161.
-2099.
-2037.
-1974.
-1910.
-1846.

-1781.
-1716.
-1650.
-1583.
-1516.
-1447.

~1378.
-1306.
-1233.
-1157.
-1078.

-994.

=906.
-808.
=703.
-587.
~460.
-318.

-159.
17.
215,
436,
682,
956.

1258.
1591.
1955,
2350.
2774.
3220.

3682.
4147,
4603,
5036.
56437.
5799.
6120.

1.700;

[l e NN ENEE | OO~ W ONON O ORI LI O BN N \SEFR VRS, )

WOO~NTOoOP N CO O UL i (N

EN

OO OO BO O ND D ND N0 D

oo

et et et S et et et et et et b et et
I e e = O OO

F/7A

TROPY
J/7G K

.6289
.4957
.5598
.6213
.6805
L7376

.79217
L8461
.8978
. 9481
.9972
.0652

.0924
L1391
.1857
L2324
.2798
. 3285

.3789
.6318
.6878
.5478
.6126
.6826

.7589
.86423
.9333
L0326
.1408
.2583

TA

BLE 5.1B
0.069653;
MW VIS
MICRO
POISE
.161 393
J161 409
161 423
.161 438
.161 452
.161 466
.161 480
J160 493
.160 507
.159 520
.158 533
.156 545
.152 558
L1647 571
.139 583
.128 595
(111 607
089 619
.059 630
J018 642
.965 653
897 664
B11 674
704 685
.574 695
416 705
229 714
010 723
756 732
466 741
139 749
775 757
376 765
941 773
482 781
007 789
528 797
060 805
618 813
213 822
856 831
549 840
292 849

.— PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO = 1.000; CHEM. EQUIV. RATIO = 1.0000;
REACTING COMPOSITIONS
DLVDLT DLVDLP cP (GAM)S VS COND PRAN
MICRO
J76 K M/sS  W/CM K
1.0000 -1.0000 1.2284 1.3023 578.1 653 .739
1.0000 -1.0000 1.2421 1.2979 592.9 687 .738
1.0000 -1.0000 1.2551 1.2940 607.4 721 .737
1.0000 -1.0000 1.2671 1.2904 621.5 756 .736
1.0000 -1.0000 1.2786 1.2870 635.3 786 .736
1.0001 -1.0000 1.2900 1.2838 648.8 818 .735
1.0001 -1.0000 1.3013 1.2807 662.0 851 .734
1.0003 -1.0000 1.3131 1.2776 674.8 884 .733
1.0005 -1.0000 1.3258 1.2743 687.3 917 .732
1.0009 -1.0000 1.3404 1.2708 699.4 953 .731
1.0016 ~1.0000 1.3578 1.2669 711.2 992 .729
1.00627 -1.0001 1.3795 1.2623 722.5 1035 .727
1.0044 -1.0001 1.4072 1.2568 733.3 1084 .724
1,0068 -1.0002 1.4433 1.2503 743.5 1143 .721
1.0104 -1.0002 1.4904 1.2425 753.2 1214 .716
1.0154 -1.0004 1.5514 1.2335 762.2 1301 .709
1.0222 -1.0006 1.6300 1.2233 770.7 1411 .701
1.0314 -1.0008 1.7300 1.2120 778.6 1550 .691
1.0635 -1.0012 1.8554 1.2001 786.2 1725 .678
1.0590 -1.0016 2.0104 1.1879 793.5 1948 .662
1.0788 -1.0023 2.1989 1.1760 800.9 2230 .643
1.1033 -1.0030 2.4246 1.1647 808.4 2586 .622
1,1331 -1.00640 2.6903 1.1543 8l6.2 3030 .599
1.1690 -1.0053 2.9983 1.1451 824.6 3583 .573
1.2112 -1.0068 3.3496 1.1372 833.6 4263 .546
1.2602 -1.0086 3.7447 1.1305 843.3 5091 .518
1.3162 -1.0108 46.1831 1.1250 853.8 6088 .491
1.3794 -1.0134 4.6641 1.1207 865.2 7268 .464
1.4499 ~-1.0164 5.1867 1.1174 877.4 8636 .440
1.5275 -1.0198 5.7489 1.1149 890.6 10183 .418
1.6115 -1.0237 6.3464 1.1132 904.7 11874 .400
1.7005 -1.0280 6.9691 1.1122 919.9 13640 .387
1.7914 -1.0325 7.5%977 1.1119 936.1 15380 .378
1.8794 -1.0372 8.1994 1.1122 953.4 16953 .374
1.9572 -1.06416 8.7259 1.1131 971.8 18198 .374
2.0164 -1.0454 9.1162 1.1148 991.1 18957 .379
2.0482 -1.0480 9.3074 1.1171 1011.1 19110 .388
2.0659 -1.0490 9.2511 1.1202 1031.8 18616 .400
2.0077 -1.0484 8.9317 1.1242 1052.7 17535 .414
1.9374 -1.0460 8.3758 1.1293 1073.7 16011 .430
1.8435 -1,0423 7.6472 1.1355 1094.5 14241 .446
1.7369 -1.0378 6.8276 1.1430 1115.0 12416 .462
1.6278 ~-1.0329 5.9956 1.1520 1135.4 10685 .476

P B 1.01325 KPA ( 0.01 ATM)
FROZEN COMPOSITIONS

cP GAM Vs COND PRAN
MICRO

J76 K M/5 W/CM K
1.2284 1.3023 578.1 653 .739
1.2421 1.2979 592.9 687 .738
1.2550 1.2940 607.4 721 .737
1.2668 1.2906 621.6 753 .737
1.2781 1.2871 635.4 786 .736
1.2889 1.2841 648.9 817 .735
1.2991 1.2812 662.1 849 .734
1.3088 1.2785 675.0 880 .734
1.3181 1.2760 687.7 911 .733
1.3269 1.2737 760.2 941 .733
1.3352 1.2716 712.5 971 .732
1.3432 1.2695 724.5 1001 .732
1.3507 1.2677 736.4 1031 .731
1.3578 1.2660 748.2 1061 .730
1.3645 1.2644 759.8 1090 .730
1.3708 1.2630 771.3 1119 .729
1.3768 1.2617 782.7 1148 .728
1.3824 1.2607 794.1 1176 .727
1.3876 1.2598 805.5 1205 .726
1.3926 1.2591 816.9 1233 .725
1.3969 1.2586 828.5 1260 .723
1.4010 1.2584 840.3 1288 .722
1.4047 1.2586 852.3 1316 .720
1.4081 1.2590 864.6 1343 .718
1.4112 1.2598 877.4 1371 .715
1.4139 1.2609 890.6 1400 .712
1.4164 1.2625 904.5 1429 .708
1.4187 1.2646 919.0 1460 ,703
1.4208 1.2672 934.4 1493 .697
1.4229 1.2702 950.6 1529 .69%0
1.4251 1.2739 967.8 1568 .68]
1.64273 1.2781 986.1 1611 .671
1.4298 1.2828 1005.5 1659 .659
1.4325 1.2882 1026.1 1712 .647
1.43564 1.2942 1047.8 1770 .633
1.4386 1.3006 1070.5 1832 .619
1.4420 1.3073 1093.8 1897 .605
1.64455 1.3142 1117.5 1963 .593
1.4490 1.3209 1141.1 2028 .581
1.4523 1.3276 1164.0 2090 .571
1.4555 1.3332 1185.9 2149 .563
1.4584 1.3384¢ 1206.6 2204 .556
1.4610 1.3428 1225.8 2254 .550
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FUEL H/C ATOM RATIO =

DRY AIR

T

3
3
3
3
3
3
2
2
2
2
2
2
2
2
2
2
2
2
1
1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1.
1.
1.
1.
1.
1.

DENSITY
G/CM3

.96486-5
.7408-5
.5537-5
.3845-5
.2307-5
.0902-5

.9614-5
.86430-5
.7336-5
.6323-5
.5383-5
.4506-5

.3688-5
.2922-5
.2203-5
.1526-5
.0888-5
.0284-5

.9711-5

91665

.8645-5
.8147-5
.7669-5
.7208-5

.6763-5
.6330-5
.5910-5
.5499-5
.5096-5
.4701-5

4312-5

.3929-5
.3550-5
.3176-5

H
J7G

-2161.
-2099.
-2037.
-1974.
-1910.
-1846.

-1781.
=-1716.
-1650.
=-1584.
-1517.
-1449.

-1381.
-1311.
-1241.
-1169.
-1095.
-1019.

=940,
-858.
=772.
-680.
-583.
-478.

-366.
=244,
~113.
30.
186.
355.

539.
737.
952.
1184.
1433,
1699.

1984,
2287.
2608.
2946 .
3299.
3664.
4037.

1.700;

[ RV-RV-RV-RV-3» -} NN wowowvw,m wNoo P U UT L N 00 1= AN PENWND

EN

00 00 (0 00

e
co

lo.

11
11
11

[N =R~ [¥- RV« Ve W V- V= § (V-5 RV-RV. RV- R -] (Yo V- R¥.RV. K¥. RV ] - ¥

TROPY
J7G K

77264
.8392
.9033
. 9648
.6240
.081)

.4298
.5546
.6799

F/7A

TABLE 5.2B
0.069653;

MW

VIS
MICRQ
POISE

EQUIV. RATIO = 1.000;

DLVDLT DLVDLP

1.0000 ~1.0000
1.0000 -1.0000
1.0000 -1.0000
1.0000 -1.0000
1.0000 -1.0000
.0000 -1.0000

L0001 -1.0000
0001 -1.0000
0002 -1.0000
0004 -1.0000
0008 ~-1.0000
0013 -1.0000
.0020 -1.0000
0032 -1.0001
0048 -1.0001
0072 -1.0002
0103 -1.0003
0166 -1.0004
0

202 -1.0005
1.0274¢ -1,0008
1.0366 -1.0010
1.0480 -1.0014
1.0620 -1.0019
1.,0790 ~1.0024

1.0991 ~1.0031
1.1225 -1.0040
1.1496 -1.0050
1.1804 -1.0062
1,2148 ~1.0075
1,2529 -1.0091

1.5529 -1.0235

1.6125 -1.0268
1.6728 -1.0302
1.7319 -1.0337
1.7873 -1.0372
1.8357 -1.0405
1.8735 -1.0433
1.8973 -1.0456

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

CHEM. EQUIV. RATIO = 1.0000;

REACTING CGMPGSITIONS
(G

cP Vs COND PRAN
MICRO

J76 K M/S  W/CM K
1.2286¢ 1.3023 578.1 653 .739
1.2421 1.2979 592.9 687 .738
1.2550 1.2940 607.4 721 .737
1.2669 1.2904 62]1.5 753 .737
1.2784 1.2871 635.4 786 .736
1.2894 1.2839 648.8 818 .735
1.3001 1.2809 662.0 850 .734
1.3108 1.278l1 674.9 882 .734
1.3218 1.2752 687.5 914 .733
1.3333 1.2723 699.8 967 .732
1.3459 1.2693 711.8 981 .731
1.3604 1.2660 723.5 10617 .730
1.3775 1.2623 734.8 1056 .728
1.3982 1.2582 745.8 1099 .726
1.642640 11,2533 756.3 1147 .724
1.4561 1.2477 766.4 1203 .721
1.64963 1.26413 776.0 1267 .717
1.5663 1.2340 785.1 1344 .712
1.6081 1.2259 793.9 16437 .706
1.6838 1.2171 802.2 1548 .699
1.7753 1.2078 810.2 1682 .690
1.8847 1.1983 818.0 18464 .679
2.0137 1.1887 825.6 2039 .667
2.1638 1.1794 833.3 2274 .653
2.3359 1.1706 841.2 2555 .637
2.5307 1.1624 849.3 2890 .619
2.7481 1.1551 857.7 3287 .600
2.9873 1.1486 866.5 3753 .579
3.2472 1.1430 875.9 6298 .557
3.5263 1.1382 885.7 64930 .53%
3.8228 1.1343 896.1 5655 .511
4.1351 1.1312 907.1 66480 .488
4.4619 1.1287 918.7 76407 .466
4.8018 1.1268 930.9 8431 .446
5.1533 1.1255 943.7 9543 .427
5.5143 1.1247 957.2 10719 .411
5.8805 1.1244 971.3 11928 .398
6.264647 1.1245 986.0 13122 .388
6.5958 1.1250 1001.5 14246 .382
6.9181 1.1259 1017.6 15233 .378
7.1918 1.1272 1036.4 16015 .377
7.3948 1.1291 1051.8 16529 .380
7.5057 1.1314% 1069.7 16731 ,384

J

1
1
1
1
1
1

1

1.

1.
1.
1.

1.

1.
1.
1.

1
1
1

1.
1.
1.
1.
1.

1

1.

1
1
1
1

1,
1.

1

1.

1

1.
1.

1
1
1
1

1.

1
1

P = 10.1325 KPA € 0.10 ATM)

FROZEN COMPOSITIONS
COND PRAN

cp
/G K

.228%
L2621
.2550
.2668
.2781
.2889

.2991
3088
3181
3269
3352
3632

3507
3578
3646
.3710
.3770
.3827

3880
3930
3977
4020
4061
.4098

4132
L4162
.4190
L4216
.4238
6258

4277
.6294
4309
L6324
4339
4354

L4370
L6387
L4406
L4626
46438
L4671
.46495

1.

1

1.

1
1
1

1
1

1.
1.
1.

1

1.
1.
1.

1
1

1.
1.

1
1

1.

1

1.

1

1.
1.

1
1
1

1
1
1
1
1
1

1.
1.
1.
1.
1.
1.
1.

GA

3023
.2979
2940
.2904
.2871
.2841

.2812
.2785
2760
2737
2715
.2695

2676
2659
2643
.2628
L2616
2602

2591
.2581
.2573
2566
.2562
2559

.2558
2559
2563
.2569
.2578
.2590

.2604
.2622
L2643
L2667
.2694
.2725

2759
2797
2838
2882
2929
2979
3031

Vs

578.1
592.9
607 .4
621.6
635.4
668.9

1148.0

MICRO
M/sS  W/CM K

653
687
721
753
786
817

1315
1342 .

1368 .

1395

1421 .

1448
1475
1502

1530
1559
1590
1622
1657
1694

1734
1777
1823
1873

1925 .

1981
2039

.739
.738
.737
.737

691
678
670
661

.651
.641

.620
.609



18

FUEL H/C ATOM RATIO @

DRY AIR
T

bt e =t e Yok bt ot pod ok et fond fond NN NN NN HNA LI

DENSITY
G/CM3

.9486-4
.76408-4
.5537-4
.3845-4
.2307-4
.0%02-4

.9614-46
.8430-4
.7336-4
.6324-6
.5383-4
.4507-%

.3690-4
.2925-4
.2207-4
.1532-4
.0897-4
.0296-4

.9728-4
.9189-4
.8676-6
.8188-4
.7722-4
.7275-4

.68647-6
.6435-4
.6038-4
.5654~4
.5281-4
.6920-4

.4568-4
.6225-4
.3889-4
.3562-4
.3240~6
.2925-4

.2616-4
.2313-4
.2015-4
.1721-4
.16433-4
.1150-4
.0871-4

H
Js6

-2161.
=-2099.
-2037.
-1974,
-1910.
-1846.

-1781.
-1716.
-1650.
-1584,
-1517.
=-1450.

-1332.
-1314.
-1244,
-1174.
-1103.
=-1031.

-957.
-881.
-804.
-723.
-640.
~-5564.

-463.
-368.
-267.
-161.
-48.
71.

198.
334.

WA~ PO SOV OOoOo wunhuUiow O~ O =00 NN~ D~y AP WND

1.700;

ENTROPY
J7G K

.1159
.1827
L2467
.3083
.3675
.4245

L6796
.5329
5844
L6344
.6830
L7302

L7762
.8211
.8651
.9082
.9507
.9927

.0342
.0757
L1171
.1588
L2009
L2637

L2874
L3323
.3785
.6263
.4758
.5273

[—X—N— NN = Y= RV.) O O O O O D WO N0 DO W OO N N3O OO D ©0 00 00 €0 0o O ©o 00 00 C0 Co 0o ©0 0o 00 00 00 00

et et b

TABLE

MW

.161
.161
.161
.161
.161
.161

.161
.161
.161
.160
.160
.160

.159
.158
.156
.153
.150
.145

.138

5.3B

F/7A B 0.069653;

VIS
MICRO
POISE

393
409
423
438
452
466

4380
493
507
520
533
546

558
571
583
595
607
619

631

DLVDLT

b bt et ek bt b e b b b b b b et e b e b b b e b et b bt bt d et et e e et

bt et et e et
coocooo

ooococoo
ocooococoo
coocooo

.0000
L0001
L0001
.0002
.0004
.0006

L0010
.0015
.0023
.0034
.0049
L0069

.0095
L0129
L0172
L0226
.0292
L0373

L0469
.0582
L0715
.0867
L1039
.1232

L1646
L1679
.1932
.2203
.2690
.2792

L3109
L3638
L3779
.6132
L4495
L6867
.5245

-1.
-1.
-1.
-1.
-1.
-1.

-1.
-1.
-1.
-1.
-1,
-1.

-1.
-1.
-1.
-1.
-1.
-1.

~-1.
-1.
-1.
-1.
-1
=1.

=-1.
-1,
-1.
-1.
-1.

RATIO @ 1.000;

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV.

REACTING COMPOSITIGONS
DLVDLP

cP
J/G K

.2284
.2421
.2550
.2669
.2782
.2891

et b

.2996
.3098
L3198
.3299
. 36404
.3514

.3635
L3772
.3930
.6l16
L4339
.6608

L4931
.5318
.5781
.6329
.6972
L7720

.8580
.9558
L0658
.1881
.3226
L4686

.6254
L7919
L9667
.1484
.3356
.5269

7212
L9177
.1157
.3148
.5146
L7143
.9126

DLW CHWUWN NN PN N &= ok pmd ot ot e P e Bt et e et s

CHEM. EQUIV. RATIO @ 1.0000;
(GAM)S Vs COND PRAN
MICRO
M/sS W/CM K
1.3023 578.1 653 .739
1.2979 592.9 687 .738
1.2940 607.4 721 .737
1.2904 621.6 753 .737
1.2871 635.4 786 .736
1.2840 648.9 818 .735
1.2811 662.1 849 .734
1.2783 675.0 881 .734
1.2756 687.6 912 .733
1.2730 700.0 944 .732
1.2704 712.1 976 .732
1.2678 724.0 1009 .731
1.2650 735.6 1643 .730
1.2621 746.9 1079 .729
1.2588 757.9 1117 .727
1.2552 768.5 1158 .725
1.2511 778.9 1204 .723
1.2466 788.9 1255 .721
1.2415 798.5 1312 .718
1.2358 807.8 1377 .714
1.2296 816.8 1453 .710
1.2229 825.4 1540 .705
1.2159 833.8 1641 .699
1.2086 841.9 1757 .693
1.2012 850.0 1893 .685
1.1938 857.9 2049 .676
1.1866 865.8 2229 .667
1.1797 873.9 2436 .655
1.1733 882.0 2673 .643
1.1676 890.4 2942 .629
1.1620 899.0 3246 .615
1.1572 907.9 3589 .599
1.1531 917.2 3974 .582
1.1495 926.7 4403 .564
1.1465 936.7 4879 .546
1.144) 947.0 5403 .527
1.1421 957.7 5977 .508
1.1406 968.8 6602 .489
1.1395 980.3 7274 .472
1.1388 992.2 7990 .455
1.1384 1004.4 8743 .639
1.1383 1017.1 9522 .425
1.1385 1030.1 10314 .413

p =

FROZEN COMPOSITIONS

cP
J/7G K

.2284
.2621
.2550
.2668
.2781
.2889

L2991
.3088
.3181
L3269
.3352
.36432

.3507
.3579
L3646
L3710
L3771
.3828

. 3882
.3933
.3981
L4026
L4068
L4107

L6163
L6177
.6208
L6237
L6263
.6286

L4308
L4327
L6364
.4360
L4374
.4387

L4398
L6609
L6620
L6630
L4641
.4651
L4463

el el e el el el i el e R e e e e el e e e e e I ey e e e N

P bt et b bt et ek b b e Bt b e b b e bt et e bt bt et e b e bl el b e ek bttt ek ek

GAM

.3023
L2979
.2960
.2904
.2871
.2841

.2812
.2785
.2760
.2737
.2715
.2695

.2676
.2658
.2642
L2626
.2612
.2599

.2587
.2576
.2567
.2558
.2558
.2544

.2539
.2536
.2533
.2533
.2533
.2536

.2560
.2546
.2554
.2563
.2575
.2588

.2604
.2621
.2640
L2661
.2684
.2709
L2736

101.325 KPA ( 1.00 ATM)

Vs COND PRAN
MICRO
M/5  W/CM K
578.1 653 .739
592.9 687 .738
607.4 721 .737
621.6 753 .737
635.4 786 .736
648.9 817 .735
662.1 849 .735
675.0 830 .734
687.7 911 .733
700.2 941 .733
712.4 971 .732
724.5 1001 .732
736.3 1031 .731
748.0 1061 .731
759.5 1096 .730
770.8 1119 .729
782.0 1148 .728
793.1 1176 .728
804.1 12064 .727
814.9 1232 .726
825.7 1260 .725
836.4 1288 .724
847.1 1315 .724
857.8 1342 .723
868.4 1368 .722
879.1 1394 .721
889.9 1420 .720
900.7 1446 .718
911.6 1472 .717
922.7 1498 .715
933.9 1523 .714
945.3 1549 .712
957.0 1575 .710
968.9 1601 .707
981.0 1628 .704
993.4 1655 .701
1006.1 1683 .698
1019.1 1712 .694
1032.5 1741 .690
1046.2 1773 .685
1060.2 1805 .680
1074.7 1839 .675
1089.5 1875 .669



78

FUEL Hs/C ATOM RATIO =

DRY AIR
T

o
o
oo

TN bt bt et bt et ot bt et et ot el e e B e et d e
OOV NNAONN DAULHENN = O
ouUouUo woUIoUao ViowmouUuIo Vo
DO OO0O0ONO 00000 OO

2050

bt ot et ot ok ok ok e p e i e e b e el bl e b b = NIV DRORNRIN WG

DENSITY
G/CM3

.96486-3
.7608-3
.5537-3
.3845-3
.2307-3
.0902~-3

.9616-3
.86430-3
.7336-3
.6326-3
.5383-3
.4508~3

.3691-3
.2926-3
.2209-3
.1535-3
.0901-3
.0302-3

.9736-3
.9200-3
.8691-3
.8207-3
.7746-3
.7307-3

.6887-3
.6684-3
.6098-3
.5727-3
.5370-3
.5025-3

.6692-3
.6369-3
.4056-3
.3753-3
.3457-3
.3170-3

H
J7G

-2161.
-2099.
-2037.
-1974.
-1910.
-1846.

-1781.
-1716.
-1650.
-1584.
-1518.
-1450.

-1383.
-1315.
-1246.
-1177.
-1107.
~1036.

-965.
-892.
-819.
=744,
~667.
-589.

-509.
-426.
-340.
-252.
~160.

-65.

1.700;

EN

OO OOV VOO VOO 0600000000 000000 0000000000 BN~ ~NNSNNNN

TROPY
Jz6 K

.4594
.5262
.5902
.6517

FzA

TA

BLE

5.4B

0.069653;

MW

911

VIS
MICRO
POISE

393
409
423
438
452
466

.= PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO

=1.000;

DLVDLT DLVDLP

oo ocoooocoo O
oo oooooo O

—_O0 ooO0O®Moo
HNUT N OoOo oo

b o et et et st Bt et et ot el e S i b bl bk bt bt e b e el i b e i e e e e

oCcooo cooMoo oo

OO0 000000 OO0
OO OO0 Ooo0oOf
WU HROO0OOOD QOO0

o
o
E-3

.0005

CHEM. EQUIV. RATIO = 1.0000;
REACTING COMPOSITIONS

cpP (GAM)S Vs COND PRAN

MICRO

J7G K M/S  W/CM K
1.2284 1.3023 578.1 653 .739
1.26421 1.2979 592.9 687 .738
1.2550 1.2940 607.6 721 .737
1.2669 1.2904 621.6 753 .737
1.2782 1.2871 635.4 786 .736
1.2890 1.2840 648.9 817 .735
1.2993 1.2811 662.1 849 .734
1.3093 1.2784 675.0 880 .734
1.3189 1.2758 687.7 911 .733
1.3284 1.2734 700.1 942 .733
1.3377 1.2710 712.3 974 .732
1.3472 1.2687 724.2 1005 .731
1.3569 1.2663 735.9 1037 .731
1.3672 1.2640 747.4 1069 .730
1.3783 1.2615 758.6 1103 .729
1.3907 1.258% 769.6 1138 .727
1.4046 1.2561 780.4 1174 .726
1.4205 1.2531 790.8 1213 .725
1.4389 1.2498 801.0 1255 .723
1.4603 1.2462 811.0 1301 .721
1.4852 1.2423 820.6 1351 .719
1.5141 1.2380 830.0 1406 .716
1.5475 1.2334 839.2 1468 .713
1.5860 1.2285 848.1 1536 .710
1.6301 1.2233 856.7 1612 .707
1.6801 1.2179% 865.2 1697 .702
1.7364 1.2123 873.5 1792 .698
1.7692 1.2067 8&81.7 1899 .692
1.8688 1.2012 889.9 2018 .686
1.9451 1.1957 898.8 2151 .680
2.0281 1.1904 906.1 2298 .672
2.1174 1.1854 916.3 2460 .664%
2.2126 1.1807 922.5 2639 .655
2.3133 1.1763 930.9 2836 .646
2.4186 1.1723 939.5 3050 .635
2.5278 1.1687 948.2 3284 .624
2.6400 1.1655 957.2 3537 .612
2.7543 1.1627 966.4 3811 .600
2.8696 1.1603 975.7 4105 .586
2.9853 1.1583 985.4 4421 .573
3.1004 1.1567 995.2 4759 .558
3.2143 1.1554 1005.3 5119 .544
3.3265 1.154% 1015.7 5502 .529

P = 1013.25 KPA (10.00 ATM)

CP

J/7G K
1.2284

bt b bt e e e el et bt i et et et ed bl b e et el e B b b e e e e e e

.2421
.2550
L2668
.2781
.2889

.2991
.3088
.3181
.3269
.3352
.34632

.3507
.3579
L3646
L3711
L3771
.3829

. 3883
.3934
.3983
.6028
L4071
L6111

.4149
.4185
.6218
L6268
L4277
L4303

.6328
.4350
L4371
.6389
L6407
L6422

L4436
L6649
L6660
L6471
L4481
L6489
L6498

FROZEN COMPOSITIONS
GAM

Vs COND PRAN
MICRO
M/S5 W/CM K

578.1 653 .739
592.9 687 .738
607.4 721 .737
621.6 753 .737
635.4 786 .736
648.9 817 .735

662.1 8649 ,735
675.0 880 .734
687.7 911 .733
700.2 941 .733
712.4 971 .732
724.5 1001 .732

736.3 1031 .731
748.0 1060 .731
759.4 1090 .730
770.8 1119 .729
781.9 1148 .729
792.9 1176 .728

803.8 1204 .727
814.6 1232 .726
825.3 1260 .726
835.8 1288 .725
846.3 1315 .724
856.7 1342 .723

867.1 1368 .722
877.4 1396 .722
887.7 1421 .721
897.9 1446 .720
908.2 1472 .719
918.5 1498 .718

928.8 1523 .717
939.2 1548 .715
949.6 1573 .714
960.1 1598 .713
970.8 1624 .711
981.5 1649 .709

992.3 1674 .708
1003.3 1699 .706
1014.4 1724 .704
1025.7 1749 .7¢02
1037.2 1776 .699
1048.8 1800 .697
1060.5 1827 .694



BT

€8

FUEL H/C ATOM RATIO B

DRY AIR

T

Bt bt et e bt et ek et s
DDUUWNN ==~ O OO
ooV VTouUouvo X
coocooe ocooooo

—
(S, 0%,
o
oo

1600
1650
1700
1750

1800
1850
1900
1950
2000
2050

2100
2150
2200
2250
2300
2350

26400
2450
2500

_2550
2600
2650

2700
2750
2800
2850
_2900
=2950
3000

bt b et et e et e bt

VIVINION NN Oy VOV I~y ~I~~00000R 00000000 b b b

DENSITY
G/CM3

.9763-2
.8704-2
.7769-2
.6923-2
.6153-2
.5451-2

.6807-2
.4215-2
.3668-2
.3162-2
.2692-2
.22564-2

.1846-2
.1663-2
.1105-2
.0768-2
.0451-2
.0152-2

.8693-3
.6018-3
.3680-3
.1070-3
.8777-3
.6591-3

.6505-3
.2511-3
.0602-3
.8770-3
.7011-3
.5319-3

.3689-3
.2116~3
.0596-3
.9125-3
.7700-3
.6318-3

.4976-3
.3671-3
.2600~3
.1163-3
.9957-3
.8781-3
.7633-3

H
J7G

-2161.
-2099.
-2037.
-1974.
-1910.
-1846.

~1781.
=-1716.
-1650.
-1584.
-1518.
~1451.

-1383.
-1315.
-1247.
-1178.
-1108.
-1038.

-9638.
-896.
-824.
=751,
-677.
-602.

-525.
=447,
~-368.
~286.
-202.
-116.

1169.
1301.

OGUINHOOW ~NWLIRUVIW NMeDO0Y MINSNRWON O0ONHFUIUT 0o~NOULI~N DPONWSNWU

1.700;

EN

0000 CO0000CO00 COOPOOCO0000 OODEOEROO00 000000~~~ SIS SINISINSNIN NSNS N NN

TROPY

F/A

TABLE 5.5B
0.069653;

MW

.156

.154
.152
.149
.144
.139
.132

.124

VIS
MICRO
POISE

546

558
571
583
595
607
619

631
642
654
665
677
688

699

720
731
742
752

762
773
783
793
302
812

822
831
8461

860
869
878

DLVDLT

el

T e I e el e e e el el e a d d a  a E a E

=1.000;

DLVDLP

CHEM. EQUIV. RATIO = 1.0000;
REACTING COMPOSITIONS
cpP (GAM)S Vs COND PRAN
MICRO
Jz6 K M/S  WsCM K
1.2284 1.3023 578.1 653 .739
1.2421 1.2979 592.9 687 .738
1.2550 1.2940 607.4 721 .737
1.2669 1.2904 621.6 753 .737
1.2781 1.2871 635.4 786 .736
1.2889 1.2840 648.9 817 .735
1.2992 1.2812 662.1 849 .734
1.3091 1.2785 675.0 380 .734
1.3186 1.2759 687.7 911 .733
1.3278 1.2735 700.1 942 .733
1.3367 1.2712 712.3 973 .732
1.3456 1.2690 724.3 1003 .732
1.3545 1.2668 736.1 1034 .731
1.3635 1.2647 7647.6 1066 .730
1.3730 1.2625 758.9 1098 .729
1.3830 1.2603 770.0 1130 .728
1.3938 1.2580 780.9 1164 .727
1.4057 1.2556 791.6 1199 .726
1.4190 1.2531 802.0 1235 .725
1.4340 1.2504 812.2 1274 .723
1.4510 1.2674 822.2 1315 .722
1.4706 1.2443 832.0 1359 .720
1.649264 1.2409 841.5 1406 .718
1.5174 1.2373 850.8 1458 .716
1.5458 1.2334 859.9 1514 .714
1.5778 1.2294 868.8 1575 .711
1.6136 1.2251 877.5 1642 .708
1.6535 1.2207 886.1 1715 .705
1.6977 1.2163 8%4.5 1796 .701
1.7663 1.2117 902.8 1884 .697
1.7992 1.2072 911.0 1980 .693
1.8566 1.2028 919.2 2085 .6388
1.9182 1.1984¢ 927.4 2200 .683
1.9839 1.1942 935.6 2324 .677
2.0533 1.1903 943.8 2458 .670
2.1262 1.1865 952.1 2603 .663
2.2021 1.1830 960.4 2758 .656
2.2804 1.1798 968.9 2925 .648
2.3606 1.1769 977.5 3102 .640
2.64622 1.1742 986.2 3291 .631
2.5244 1.1719 995.1 3490 .622
2.6066 1.1699 1004.2 3702 .612
2.6883 1.1682 1013.4 3925 .601

.— PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIC

P B 5066.25 KPA (50.00 ATM)
FROZEN COMPOSITIONS

CP
J76 K

1.2284
1.26421
1.2550
1.2668
1.2781
1.2889

1.2991
1.3088
1.3181
1.3269
1.3352
1.3432

1.3507
1.3579
1.3646
1.3711
1.3772
1.3829

1.3883
1.3935
1.3983
1.4029
1.4073
1.4113

1.4152
1.4188
1.4221
1.4253
1.4283
1.4310

1.4336
1.4360
1.4382
1.46403
1.46422
1.4439

1.46455
1.4470
1.4484
1.64696
1.4508
1.4518
1.4528

ot bt bt et S et et o et e bt et b ek ek ok et bt ek et ek ek fod e et Bt e et et et bl b e e et b et e e

GAM

PRAN

.739
.738
737
.737
.736
.735

.735
.734%
.733
.733
732
.732

731
.731
.730
.729
.729
.728

.727

Vs COND
MICRO
M/5 W/CM K
578.1 653
592.9 687
607.4 721
621.6 753
635.4 786
648.9 817
662.1 849
675.0 880
687.7 911
700.2 941
712.4 971
724.5 1001
736.3 1031
767.9 1060
759.4 1090
770.7 1119
781.9 1148
792.9 1176
803.8 1204
8l4.5 1232 .
825.1 1260
835.6 1288
866.1 1315
856.4 1342
866.6 1368
876.8 1395 .
886.9 1421
896.9 1447 .
907.0 1472 .
917.0 1498
926.9 1523
936.9 1548
946.9 1573
956.9 1599
966.9 1624
977.0 1648
987.1 1673
997.3 1697
1007.5 1722
1017.9 1746
1028.3 1770
1038.8 1794
1049.4 1819
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TABLE 5C .~ LOW TEMPERATURE PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

FUEL H/C ATOM RATIO = 1.700; F/A B 0.069653; EQUIV,RATIO = 1.000; CHEM. EQUIV. RATIO B 1.0000;
DRY AIR

HETERQGENEOUS PHASE PROPERTIES GAS PHASE PROPERTIES
T DENSITY H ENTROPY MW cpP DENSITY MW VIS DLVDLT DLVDLP cP (GAM)S VS COND PRAN T
MICRO MICRO
K G/CM3 J/6 J/s7G K J7G K G/CM3 POISE J76 K M/S W/CM K K
PRESSURE B 0.01 ATM
200 2.013-5 -3154.3 6.9354 29.161 .0507 1.867-5 30.644 128 1.000 -1.000 0.9696 1.3885 274 170 .734 200
220 1.826-5 -3130.1 7.0506 29.161 1.5422 1.696-5 30.613 139 1.000 ~1.000 0.9745 1.3864 288 186 .731 220
240 1.633-5 -3070.8 7.3058 29.161 5.7199 1.539-5 30.308 147 1.000 -1.000 0.9909 1.3828 302 198 .736 240
PRESSURE B 0.10 ATM
200 2.014-4 -3154.5 6.3550 29.161 1.0166 1.867-4 30.646 128 1.000 -1.000 0.9696 1.3885 274 170 .734 200
220 1.830-4 -3133.7 6.4539 29.161 1.0780 1.697-4 30.643 140 1.000 =-1.000 0.9733 1.3865 288 186 .730 229
240 1.6764-4 -3109.3 6.5600 29.161 1.4866 1.554-4 30.612 150 1.000 -1.000 0.9783 1.3843 300 202 .727 240
260 1.519-4 -3062.1 6.76476 29.161 3.8702 1.425-4 30.403 159 1.000 -1.000 0.9909 1.3812 313 215 .730 260
280 1.298-4 -2899.6 7.3455 29.161 12.2148 1.280-4 29.415 160 1.000 -1.000 1.0373 1.3746 330 220 .752 280
PRESSURE = 1.00 ATM
200 2.013-3 -3154.5 5.7756 29.161 1.0132 1.867-3 30.646 128 1.000 -1.000 0.9695 1.3885 274 170 .734 200
220 1.830-3 -3134.1 5.8729 29.161 1.0319 1.698-3 30.646 140 1.000 -1.000 0.9732 1.3866 288 186 .730 220
240 1.677-3 -3113.0 5.9645 29.161 1.0854 1.556-3 30.643 150 1.000 =-1.000 ©0.9771 1.3845 300 202 .727 240
260 1.546-3 -3089.5 6.0585 29.161 1.3276 1.435-3 30.622 161 1.000 -1.000 0.9819 1.3822 312 218 .725 260
280 1.424-3 -3032.6 6.2679 29.161 2.1313 1.328-3 30.523 170 1.000 -1.000 0.9901 1.3795 324 232 .726 280
298 1.309-3 -2981.0 6.4459 29.161 3.8095 1.237-3 30.253 177 1.000 ~-1.000 1.0052 1.3763 336 243 .732 298
300 1.296-3 -2973.7 6.4703 29.161 4.0842 1.227-3 30.208 177 1.000 -1.000 1.0075 1.3759 337 243 .733 300
320 1.128-3 -2846.8 6.8781 29.161 9.5661 1.117-3 29.341 179 1.000 -1.000 1.0495 1.3699 352 249 .753 320
PRESSURE = 10.00 ATM
200 2.010-2 -3154.5 5.1962 29.161 1.0129 1.867-2 30.646 128 1.000 -1.000 0.9695 1.3885 274 170 .734 200
220 1.828-2 -3134.1 5.2934 29.161 1.0273 1.698-2 30.646 140 1.000 -1.000 0.9732 1.3866 288 186 .730 220
240 1.676-2 -3113.4 5.3835 29.161 1.0455 1.556-2 30.646 150 1.000 ~-1.000 0.9770 1.3845 300 202 .727 240
260 1.547-2 -3092.2 5.4685 29.161 1.0830 1.436-2 30.644 161 1.000 -1.000 0.9810 1.3823 312 218 .724 260
280 1.435-2 -3046.6 5.6435 29.161 1.3086 1.333-2 30.634 171 1.000 -1.000 0.9856 1.3800 324 233 723 280
298 1.345-2 -3019.6 5.7299 29.161 1.4654 1.251-2 30.607 180 1.000 -1.600 0.9966 1.3778 334 246 .723 298
300 1.337-2 -3016.9 5.7390 29.161 1.4898 1.243-2 30.602 181 1.000 -1.000 0.9912 1.3776 335 248 .723 300
320 1.246-2 -2983.4 5.8468 29.161 1.9085 1.162-2 30.516 180 1.000 ~-~1.000 0.9992 1.3749 346 261 .726 320
340 1.152-2 -2937.6 5.9855 29.161 2.7723 1.086-2 30.311 197 1.000 =-1.000 1.0124 1.3716 358 273 .732 340
360 1.051-2 -2867.2 6.1864 29.161 4.4576 1.012-2 29.883 202 1.000 ~-1.000 1.0354 1.3675 370 282 .742 360
380 9.352-3 -2759.3 6.4778 29.161 1.0725 9.352-3 29.161 205 1.000 =-1.000 1.0725 1.3621 384 291 .756 380
PRESSURE B 50.00 ATM
200 9.989-2 -3154.5 4.7913 29.161 1.0129 9.337-2 30.646 128 1.000 -1.000 0.9695 1.3885 274 170 .734 200
220 9.087-2 -3134.1 4.8885 29.161 1.0268 8.488-2 30.646 1640 1.000 -1.000 0.9732 1.3866 288 186 .730 220
2640 8.335-2 -3113.4 4.9785 29.161 1.0620 7.781-2 30.646 150 1.000 -1.000 0.9769 1.3845 300 202 .727 240
260 7.697~2 -3092.4 5.0626 29.161 1.0613 7.182-2 30.646 161 1.000 -1.000 0.9809 1.3823 312 218 .724 260
280 7.153-2 -3045.7 5.2346 29.161 1.2369 6.669-2 30.644 171 1.000 -1.000 0.9852 1.3801 324 233 ,723 280
298 6.717-2 -3022.9 5.3132 29.161 1.2696 6.262-2 30,638 180 1.000 -1.000 0.9893 1.3780 334 247 .722 298
300 6.675-2 ~3020.6 5.3210 29.161 1.2747 6.223-2 30.637 181 1.000 -1.000 0.9898 1.3778 335 248 .722 300
320 6.251-2 -2994.4 5.4057 29.161 1.3595 5.831-2 30.620 191 1.000 ~1.000 0.9950 1.3753 346 262 .724 320
340 5.867-2 -2965.7 5.4926 29.161 11,5253 5.480-2 30.579 199 1.000 ~-1.000 1.0013 1.3728 356 275 .725% 340
360 5.505-2 -2932.5 5.5873 29.161 1.8178 5.161-2 30.493 208 1.000 -1.000 1.0096 1.3700 367 288 .728 360
380 5.151-2 -2891.7 5.6974 29.161 2.2968 4.864-2 30.332 215 1.000 ~1.000 1.0213 1.3669%9 377 300 .732° 380
400 4.786-2 -2838.8 5.8329 29.161 3.0461 4.578-2 30.053 221 1.000 -1.000 1.0382 1.3633 388 312 .738 400
4290 4.394-2 -2767.2 6.0074 29.161 4.2012 4.295-2 29.604 226 1.000 -1.000 1.0632 1.3590 400 322 .746 420
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TABLE 6.1D .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)

FUEL Hs/C ATOM RATIO = 1.700; F/A B 0.087066; EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO = 1.2496; P =1.01325 KPA ¢ 0.01 ATM)
DRY AIR

REACTING COMPOSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY MW VIS DLVDLT DLVDLP cP (GAM)S Vs COND PRAN cP GAM Vs COND PRAN
MICRO MICRO MICRO

K G/CM3 376G 476 K POISE J7G K M/S  W/CM K J76 K M/S  W/CM K

200 1.7796-5 -2935.1 7.7867 29.206 116 1.0000 ~1.0000 1.0320 1.3809 280.4 156 .771 1.0320 1.3809 280.4 156 .771
210 1.6949-5 -2924.8 7.8371 29.206 122 1.0000 ~1.0000 1.0340 1.3799 287.2 164 .767 1.0340 1.3799 287.2 164 .767
220 1.6178-5 -2914.4 7.8853 29.206 127 1.0000 -1.0000 1.0362 1.3788 293.9 173 .764 1.0362 1.3788 293.9 173 .764
230 1.5475-5 -2904.0 7.9314 29.206 133 1.0000 -1.0000 1.0384 1.3777 300.3 181 .760 1.0384 1.3777 300.3 181 .761
240 1.4830-5 -2893.6 7.9756 29.206 138 1.0000 -1.0000 1.0407 1.3766 306.7 189 .758 1.06407 1.3766 306.7 189 .758
250 1.4237-5 -2883.2 8.0182 29.206 143 1.0000 -1.0000 1.0431 1.3754 312.9 198 .756 1.0630 1.3754 312.9 197 .756
260 1.3689-5 -2872.8 8.0591 29.206 148 1.0000 -1.0000 1.0456 1.37641 318.9 206 .754% 1.0454 1.3742 318.9 206 .75¢4
276 1.3182-5 -2862.3 8.0986 29.206 153 1.0000 -1.0000 1.0483 1.3729 324.8 214 .752 1.0479 1.3730 324.9 214 .753
280 1.2712-5 ~-2851.8 8.1368 29.206 158 1.0001 -1.0000 1.0511 1.3715 330.6 222 .751 1.0505 1.3718 330.7 221 .752
290 1,2273-5 -2841.3 8.1737 29.206 163 1.0001 -1.0000 1.0542 1.3701 336.3 230 .749 1.0531 1.3705 336.4 229 .751
298 1.1938-5 -2832.7 8.2030 29.206 167 1.0002 -1.0000 1.0569 1.3688 340.9 237 .748 1.0552 1.3695 340.9 235 .750
300 1.1864-5 -2830.7 8.2095 29.206 168 1.0002 -1.0000 1.0575 1.3685 341.9 238 .747 1,0557 1.3692 342.0 237 .750
310 1.1481-5 -2820.1 8.2443 29.206 173 1.0003 ~1.0000 1.0614 1.3668 347.3 246,766 1.0585 1.3679 347.5 244 750
320 1.1122-5 -2809.5 8.2780 29.205 178 1.0005 -1.0000 1.0658 1.3649 352.6 255 ,7643 1.0612 1.3666 352.8 251 .751
330 1.0785-5 -2798.8 8.3109 29.205 183 1.0008 -1.0000 1.0710 1.3628 357.8 2664 .7640 1.0641 1.3653 358.1 259 .751
340 1.0468-5 -2788.1 8.3430 29.204 187 1.0012 -1.0000 1.0772 1.3603 362.9 276 735 1.0670 1.3639 363.4 266 .751
350 1.0168-5 -2777.3 8.3743 29%9.202 192 1.0018 ~1.0001 1.0848 1.3575 367.8 286 .72% 1.0700 1.3626 368.5 273 ,751
360 9.8850-6 -2766.% 8.4050 29.201 196 1.0026 -1.0001 1.0940 1.3542 372.6 298 .720 1.0730 1.3612 373.5 281 .751
370 9.6170-6 -2755.4 8.4351 29.198 201 1.0037 -1.0001 1.1052 1.3503 377.2 313 .708 1.0761 1.3598 378.5 288 .750
380 9.3628-6 -2744.3 8.64648 29.195 205 1.0052 -1.0002 1.1191 1.3458 38l.6 331 .695 1.0793 1.3585 383.4 296 .749
390 9.1213-6 -2733.0 8.4940 29.190 210 1.0072 -1.0003 1.1359 1.3406 385.9 351 .679 1.0825 1.3571 388.3 303 .749
400 8.8914-6 -2721.5 8.5231 29.184 214 1.0097 -1.0004 1.1564 1.3347 390.0 375 .661 1.0858 1.3557 393.1 311 .748
410 8.6721-6 -2709.8 8.5519 29.176 218 1.0129 -1.0005 1.1812 1.3280 393.9 402 .641 1.0892 1.3543 397.8 319 .747
420 8.4626~6 -2697.9 8.5807 29.165 223 1.0168 -1.0007 1.2108 1.3206 397.6 434 .621 1.0927 1.3530 402.5 326 .746
430 8.2621-6 -2685.6 8.6096 29.152 227 1.0217 -1.0009 1.2458 1.3125 401.2 471 .600 1.0963 1.3516 407.1 334 .745
440 8.0697-6 -2673.0 8.6387 29.136 231 1.0277 -1.0012 1.2868 1.3038 46404.6 514 .579 1.1001 1.3503 411.8 362 .744
450 7.88649-6 -2659.9 8.6681 29.115 235 1.6347 -1.0015 1.3343 1.2947 407.9 561 .559 1.1039 1.3489 616.3 350 .7642
460 7.7069-6 -2646.2 8.6980 29.091 239 1.0430 -1.06019 1.3886 1.2854 411.1 614 .541 1.1079 1.3476 620.9 358 .740
470 7.5352-6 -2632.1 8.7285 29.061 243 1.0526 -1.0024¢ 1.4498 1.2760 616.2 671 .526 1.1121 1.3464 625.5 367 .738
480 7.3693-6 ~2617.2 8.7598 29.025 247 1.0634 -1.002%9 1.5178 1.2666 417.3 731 .514 1.1164 1.3451 6430.1 375 .736
490 7.2086-6 -2601.7 8.7918 28.984 251 1.0754 -1.0035 1.5923 1.2576¢ 6420.4 793 .504 1.1209 1.3440 636.6 384 .733
500 7.0527-6 -2585.4 8.8248 28.936 255 1.0885 -1.0042 1.6726 1.26490 423.6 856 .499 1.1255 1.3628 439.2 394 .730
510 6.9014-6 -2568.2 8.8587 28.882 259 1.1024 -1.0049 1.7576 1.2410 626.8 918 .496 1.1303 1.3417 443.8 403 .727
520 6.7543~6 -2550.2 &.8937 28.820 263 1.1169 -1.0056 1.8460 1.2335 6430.2 977 .497 1.1352 1.3407 448.5 %13 .723
530 6.6112-6 -2531.3 8.9297 28.752 267 1.1316 -1.0064 1.9359 1.2268 6433.6 1030 .502 1.16403 1.3397 453.1 424 .719
5690 6.4720~-6 -2511.5 8.9668 28.678 271 1.1459 -1.0072 2.0253 1.2207 437.2 1077 .510 1.1455 1.3388 657.8 435 .714
550 6.3365-6 -2490.8 9.0047 28.597 275 1.1594 =-1.0079 2.1113 1.2153 464640.8 1115 .520 1.1508 1.3380 4662.6 446 ,710
560 6.2048-6 -2469.3 9.0435 28.512 279 1.1711 ~1.0086 2.1903 1.2107 644.6 1143 .534% 1.1562 1.3373 6467.3 457 .705
570 6.0770-6 -2447.0 9.0829 28.424¢ 282 1.1803 ~1.0091 2.2570 1.2070 448.6 1157 .551 1.1615 1.3366 672.1 468 .700
580 5.9532-6 -2624.2 9.1226 28.333 286 1.1855 -1.0094 2.3040 1.2043 6452.7 1157 .570 1.1668 1.3360 476.9 480 .696
590 5.8338-6 -2401.0 9.1621 28.2643 290 1.1851 -1.0094 2.3211 1.2030 457.1 1138 .591 1.1720 1.3354 6481.6 491 .692
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TABLE 6.1D CONTINUED .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)

;gsLAH;C ATOM RATIO = 1.700; FsA = 0.087066; EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO = 1.2496; P O 1.01325 KPA C 0.01 ATM)
I

REACTING COMPOSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY MW VIS DLVDLT DLVDLP cP (GAM)S vs COND PRAN cp GAM Vs COND PRAN
MICRO MICRO MICRO
K G/7CM3 J7G 476G K POISE J76 K M/S  W/CM K J7G K M/S  W/CM K
600 5.7190-6 -2377.9 9.2010 28.157 293 1.1773 -1.0090 2.2957 1.2038 461.8 1097 .6l4 1.1770 1.3349 486.3 502 .688
610 5.6095-6 -2355.3 9.2384 28.078 297 1.1606 -1.0081 2.2172 1.2074 467.0 1033 .637 1.1817 1.3344 491.0 512 .685
620 5.5057-6 -2333.8 9.2734 28.010 300 1.1351 -1.0068 2.0848 1.2145 472.8 951 .658 1.1860 1.3338 495.5 522 .682
630 5.4079-6 -2313.7 9.3055 27.957 304 1.1041 -1.0053 1.9164 1.2253 479%.1 863 .675 1.1899 1.3332 499.8 531 .680
640 5.3160-6 -2295.4 9.3343 27.918 307 1.0732 -1.0037 1.7456 1.2388 485.9 784 .684 1.1935 1.3325 504.0 540 .679
650 5.2294-6 -2278.7 9.3602 27.892 311 1.0476 -1.002¢ 1.6031 1.2526 492.6 725 .687 1.1968 1.3317 5¢08.0 548 .679
660 5.1472-6 -2263.2 9.3839 27.876 314 1.0292 -1.0015 1.5019 1.2640 6498.8 687 .686 1.1998 1.3308 511.8 555 .679
670 5.0686-6 -2248.6 9,4059 27.866 317 1.0173 -1.0009 1.4377 1.2721 504.3 666 .685 1.2027 1.3299 515.6 562 .679
680 4.9931-6 -2236.% 9.4269 27.861 321 1.6101 -1.0005 1.4000 1.2771 509.1 657 .683 1.2055 1.3290 519.3 569 .680
690 %4.9202-6 -2220.5 9.4472 27.858 324 1.0059 -1.0003 1.3791 1.2799 513.4 6546 .682 1.2083 1.3280 523.0 575 .680
700 4.8696-6 -2206.8 9.4669 27.856 327 1.0034 -1.0002 1.3681 1.2812 517.4 656 .682 1.2110 1.3271 526.6 582 .681
710 6.7811-6 -2193.1 9.4863 27.855 330 1.0020 -1.0001 1.3627 1.2817 521.2 660 .682 1.2137 1.3261 53¢0.1 588 .682
720 4.7146-6 -2179.5 9.5053 27.854 334 1.0012 -1.0001 1.3604 1.2818 524.9 666 .682 1.2164 1.3252 533.7 595 .682
730 4.6499-6 -2165.9 9.5241 27.854 337 1.0007 -1.0000 1.3598 1.2817 528.5 672 .682 1.2191 1.3243 537.2 601 .683
7640 4.5870-6 -2152.3 9.5426 27.854 340 1.0004 ~-1.0000 1.3600 1.2815 532.0 678 .682 1.2218 1.3233 540.7 607 .684
750 4.5259~-6 -2138.7 9.5609 27.853 343 1.0003 -1.0000 1.3606 1.2812 535.6 685 .682 1.2244 1.3224 5644.1 614 .684
760 4.4663-6 -2125.1 9.5789 27.853 346 1.0002 -1.0000 1.3614 1.2809 539.1 691 .682 1.2271 1.3215 547.5 620 .685
770 4.4083-6 -2111.5 9.5967 27.853 349 1.0001 -1.0000 1.3622 1.2807 542.6 697 .682 1.2297 1.3206 550.9 627 .68¢6
780 4.3518-6 -2097.9 9.6143 27.853 353 1.0001 -1.0000 1.3630 1.2805 546.0 704 .683 1.2324 1.3197 554.3 633 .686
790 4.2967-6 -2084.2 9.6316 27.853 356 1.0000 -1.0000 1.3638 1.2802 549.5 710 .683 1.2350 1.3188 557.7 639 .687
800 4.26430-6 -2070.6 9.6488 27.853 359 1.0000 -1.0000 1.3644 1.2801 552.9 716 .683 1.2376 1.3179 561.0 646 .688
810 4.1906-6 -2056.9 9.6658 27.853 362 1.0000 -1.0000 1.3650 1.2799 556.3 723 .684 1.26402 1.3170 5664.3 652 .689
820 4.1395-6 -2043.3 9.6825 27.853 365 1.0000 -1.0000 1.3655 1.2798 559.7 729 .684 1.2428 1.3161 567.6 658 .689
830 4.0896-6 -2029.6 9.6991 27.853 368 1.0000 -1.0000 1.3660 1.2796 563.1 7346 .684 1.2456 1.3153 570.9 664 .690
840 4.0409-6 -2016.0 9.7154 27.853 371 1.0000 -1.0000 1.3664 1.2795 566.4 7640 .685 1.2479 1.3144 574.1 670 .691
850 3.9934-6 -2002.3 9.7316 27.853 374 1.0000 ~1.0000 1.3667 1.2795 569.8 766 .685 1.2505 1.3136 577.3 677 .691
860 3.96469-6 -1988.6 9.7476 27.853 377 1.0000 -1.0000 1.3670 1.2794 573.1 752 .685 1.2530 1.3127 580.5 683 .692
870 3.9016-6 -1975.0 9.7634 27.853 380 1.0000 -1.0000 1.3673 1.2793 576.4 758 .686 1.2556 1.3119 583.7 689 .692
830 3.8572-6 -1961.3 9.7790 27.853 383 1.0000 -1.0000 1.3675 1.2792 579.7 763 .686 1.2581 1.3111 586.9 695 .693
290 3.8139-6 -1947.6 9.7945 27.853 386 1.06000 -1.0000 1.3677 1.2792 583.0 769 .687 1.2606 1.3103 590.0 701 .694
900 3.7715-6 -1933.9 9.8098 27.853 389 1.0000 -1.0000 1.3679 1.2791 586.2 775 .687 1.2630 1.3095 593.1 708 .694
- 910 3.7301-6 -1920.3 9.8249 27.853 392 1.0000 -1.0000 1.3681 1.2791 589.5 780 .687 1.2655 1.3087 596.2 714 .695
920 3.6895-6 -1906.6 9.8398 27.853 395 1.0000 -1.0000 1.3682 1.2791 592.7 786 .688 1.2679 1.3079 599.3 720 .695
930 3.6499-6 ~1892.9 9.8546 27.853 398 1.0000 -1.0000 1.3684 1.2790 595.9 791 .688 1.2703 1.3072 602.4% 726 .696
940 3.6110-6 -1879.2 9.8692 27.853 401 1.0000 -1.0000 1.3685 1.2790 599.1 796 .638 1.2727 1.3064 605.5 732 .696
950 3.5730-6 -1865.5 9.8837 27.853 404 1.0000 -1.0000 1.3687 1.2789 602.2 802 .689 1.2751 1.3057 608.5 738 .697
960 3.5358-6 -1851.8 9.8981 27.853 406 1.0000 -1.0000 1.3688 1.278%9 605.4 807 .689 1.2774 1.3049 611.5 7644 .697
970 3.4994-6 -1838.1 9.9123 27.853 409 1.0000 ~-1.0000 1.3690 1.2789 608.5 813 .698 1.2797 1.3042 614.5 750 .698
— 980 3.4636-6 -1824.5 9.9263 27.853 412 1.0000 -1.0000 1.3692 1.2788 611.6 818 .690 1.2820 1.3035 617.5 757 .698
- 990 3.4287-6 -1810.8 9.9402 27.853 415 1.0000 -1.0000 1.3693 1.2788 614.7 823 .6990 1.2842 1.3028 620.5 763 .699
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FUEL H/C ATOM RATIO =

DRY AIR
T

DENSITY
G/CM3

3.3944-6
3.2327-6
3.0858-6
2.9516-6
2.8286-6

2.7155-6
2.6111-6
2.5143-6
2.42645-6
2.36409-6

2.2629-6
2.1899-6
2.1214-6
2.0570-6
1.9964-6

1.9392-6
1.8850-6
1.8337-6
1.78648-6
1.7381-6

1.6932-6
1.6698-6
1.6072-6
1,5651-6
1.5228-6

1.4801-6
1.4367-6
1.3928-6
1.3482-6
1.3032-6

1.2580-6
1.2127-6
1.1677-6
1.1236-6
1.0809-6

1.0402-6
1.0022-6
9.6716-7
9.35641-7
9.0692-7
8.81648~7

H
J76

=-1797.
-1728.
-1660.
-1591.
-1522.

~1453,
~1384.
-1315.
=1245.
-1175.

-1105.
-1035.
-964.
-893.
-821.

=749.
=675.
-600.
-522.
=440.

-352.
-255.
=-143.
-12.
145.

334,

N HON0s (N mpoU; o~ OO WG OO0 N N Oy V-2t V<N RV | WD PO

1

TABLE 6.1D CONCLUDED .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

(ONLY GAS PHASE PERMITTED)

REACTING COMPOSITIONS
ENTROPY MW VIS

MICRO MICRO

J76 K POISE J7G K M/s  W/CM K

9.9540 27.853 418 1.0000 -1.0000 1.3695 1.2787 617.8 328
10.0208 27.853 432 1.0000 -1.0000 1.3705 1.2785 633.0 855
10.0846 27.853 446 1.0000 -1.0000 1.3721 1.2781 647.8 881
10.1456 27.853 459 1.0000 -1.0000 1.3743 1.2775 662.2 907
10.20642 27.853 473 1.0000 ~1.0000 1.3771 1.2768 676.3 933
10.2604 27.853 486 1.0000 -1.0000 1.3803 1.2759 690.0 959
10.3147 27.853 499 1,0000 -1.0000 1.3841 1.2750 703.4 986
10.3670 27.853 512 1.0000 -1.0000 1.3882 1.2740 716.5 1013
10.4175 27.853 524 1.0001 ~1.0000 1.3927 1.2729 729.3 10642
10.4665 27.853 537 1.0002 ~-1.0000 1.3978 1.2717 741.9 1071
10.5140 27.853 549 1.0003 ~1.0000 1.4035 1.2703 754.2 1103
10.5601 27.852 561 1.0005 -1.0000 1.4102 1.2689 766.2 1137
10.6050 27.852 574 1.0009 -1.0000 1.4184 1.2671 778.0 1177
10.6488 27.851 586 1.0015 -1.0000 1.4289 1.2650 789.4 1223
10.6917 27.849 598 1.0025 -1.0001 1.4428 1.2624 800.5 1279
10.7337 27.847 609 1.0040 -1.0001 1.4621 1.2590 @811.1 1348
10.7753 27.842 621 1.0064 -1.0002 1.4897 1.2544 821.2 1438
10.8166 27.836 633 1.0102 -1.0003 1.5306 1.2482 830.5 1555
10.8582 27.827 644 1.0163 ~1.0005 1.5925 1.2396 838.9 1712
10.9007 27.812 655 1.0260 -1.0008 1.6882 1.2279 846.0 1929
10.9452 27.788 667 1.0417 -1.0013 1.8377 1.2126 851.8 2232
10.9932 27.752 678 1.0665 -1.0022 2.0681 1.1942 856.4 2663
11.06469 27.6%6 688 1.1044 -1.0035 2.4082 1.1745 860.5 3274
11.1088 27.611 699 1.1579 -1.0054 2.8739 1.1562 865.2 4117
11.1813 27.4%0 709 1.2267 -1.0079 3.4541 1.1414 871.5 5224
11,2662 27.326 719 1.3079 -1.0110 4.1151 1.1305 &879.7 6596
11.3643 27.116 728 1.3978 ~-1.0146 6.8227 1.1231 890.0 8214
11.4759 26.857 737 1.4938 ~1.0187 5.5561 1.1181 901.9 10044
11.6007 26.552 746 1.5945 ~1.0232 6.3050 1.1149 915.6 12042
11.7385 26.200 754 1.6980 -1.0280 7.0602 1.1131 930.3 14135
11.8886 25.807 762 1.8016 -1.0331 7.8045 1.1122 946.5 16216
12.0502 25.375 770 1.9004 -1.0382 8.5057 1.1122 964.0 18136
12.2214 24.914 777 1.9870 -1.0431 9.1146 1.1130 982.7 19710
12.3997 24.6433 785 2.0526 -1.0471 9.5671 1.1145 1002.5 20752
12.5810 23.948 793 2.0880 -1.0500 9.7953 1.1168 1023.2 21108
12.7608 23.47¢ 801 2.0862 -1.0511 9.7455 1.1199 1l044.4 20707
12.9337 23.026 809 2.0450 -1.0503 9.3995 1.1240 1066.0 19594
13.0950 22.618 818 1.9686 -1.0477 8.7873 1.1292 1087.6 17926
13.2411 22.259 826 1.8666 -1.0437 7.9823 1.1355 1109.1 15932
13.369% 21.953 836 1.7513 -1.0387 7.0801 1.1433 1130.2 13847
13.4812 21.699 845 1.6344 -1.0334 6.1724 1.1527 1151.1 118680

.700; F/A = 0.087066; EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO = 1.2696;

DLVDLT DLVDLP cP (GAM)S Vs COND PRAN

.691
.693
.694
.696
.697

.699
.700
.701
.701
.700

.699
.696
.691
.684
676

.661
.664
.623
.599
.574

.549
.526
.506
.488
.469

.648
.428
L6408
-390
.377

.367
.361
.360
.362
.368

.377
.388
.601
.4l4
.627
-440

P = 1.01325 KPA ( 0.01 ATM)
FROZEN COMPOSITIONS

cpP
376 K

1.2864
1.2970
1.3072
L3171
.3265

.3356
L3663
.3526
.3605
. 3681

.375¢4
.3823
.3889
.3952
.4012

L4069
.6123
L4174
L4226
.427¢0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
1.43146
1.4356
1.4395
1.4431
1.4464
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

L4496
.4522
.4549
.4575
L6603

L4631
L6662
L6695
L4730
.4768

.4806
L6864
.4880
L6916
.49645
.4973

GAM

VS

M7S

623.
638.
652.
666.
679.

917.

930.
945.
961.
978.
996.

1016.
1037.
1059.
1082.
1107.

1131.
1155.
1179.
1202.
1223.
1242.

V- R ANR R~ V. R 8 [—RV-R- g N ] ~NH WO PmDUOTUIo 0O~ OO NN =N O NN

COND

MICRO
Ws7CcH K

769
799
829
859
888

918
947
877
1006

1035 .

1064

1093 .
1122 .

1151

1179 .

1208
1237

1265 .

1294
1323

1352

1382 .
1412 .
1442 .

1475

1509
1545
1585
1629
1678

1731
1741
1856
1925
1998

2072
2145
2215
2282
2343
26400

PRAN

.699
.701
.703
.704
.706

.707

.696

.691
.684
.677
.667
.656

.644
.630
.616
.601
.586

.572
.560
.549
.540
.533
.527

e S



88

TABLE 6.2D .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)

ngLAgéC ATOM RATIOC B 1.700; Fs/A = 0.087066; EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO = 1.2696; P = 10.1325 KPA ( 0.10 ATM)
19}

REACTING COMPOSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY MW VIS BLVDLT DLVDLP CcP (GAM)S Vs COND PRAN cP GAM Vs COND PRAN
MICRO MICRO MICRO

K G/CM3 J/G6 J7G6 K POISE Js7G6 K M/S  W/CM K J7G6 K MsS  WsCM K

200 1.7796-4 -2935.1 7.1312 29.206 116 1.0000 -1.0000 1.0320 1.3809 280.4 156 .771 1.0320 1.3809 280.4 156 .771
210 1.6949-4 -2926.8 7.1816 29.206 122 1.0000 -1.0000 1.0340 1.3799 287.2 164 .767 1.0340 1.3799 287.2 164 .767
220 1.6178-4 -2914.4 7.2298 29.206 127 1.0000 ~-1.0000 1.0362 1.3788 293.9 173 .764 1.0362 1.3788 293.9 173 .764
230 1.56475-4 -2904.0 7.2759 29.206 133 1.0000 -1.0000 1.0384 1.3777 300.3 181 .761 1.0384 1.3777 300.3 181 .761
240 1.4830-4 -2893.6 7.3201 29.206 138 1.0000 -1.0000 1.0407 1.3766 306.7 189 .758 1.0407 1.3766 306.7 189 .758
250 1.4237-4 -2883.2 7.3627 29%9.206 143 1.0000 -1.0000 1.0430 1.3754 312.9 197 .756 1.06430 1.3756 312.9 197 .756
260 1.3689-6¢ -2872.8 7.64036 29.206 148 1.0000 -1.0000 1.0455 1.3742 318.9 206 .7564 1.04564 1.3742 318.9 206 .754
270 1.3182-4 -2862.3 7.4431 29.206 153 1.6000 -1.0000 1.0480 1.3729 324.9 214 .752 1.0479 1.3730 324.9 214 .753
280 1.2712-4 -2851.8 7.4813 29.206 158 1.0000 -1.6000 1.0507 1.3717 330.7 221 .751 1.0504 1.3718 330.7 221 .752
290 1.2273-4 -2841.3 7.5182 29.206 163 1.0000 -1.0000 1.0534 1.3704 336.4 229 .750 1.0531 1.3705 336.4 229 .751
298 1.1938-4 -2832.7 7.5474 29.206 167 1.0001 -1.0600 1.0558 1.3693 340.9 236 .750 1.0552 1.3695 340.9 235 .750
300 1.1864%-4 -2830.8 7.5540 29.206 168 1.0001 -1.0000 1.0563 1.3690 341.9 237 .749 1.0557 1.3692 342.0 237 .750
310 1.1481-4 -2820.2 7.5886 29.206 173 1.0001 -1.0000 1.0594 1.3676 347.4 245 .749 1.0584 1.3679 3647.4% 244 750
320 1.1123-6 -2809.6 7.6223 29.206 178 1.0002 -1.0000 1.0627 1.3661 352.8 253 .7648 1.0612 1.3666 352.8 251 .751
330 1.0785-4 -2798.9 7.6551 29.206 183 1.0002 -1.0000 1.0663 1.3645 358.0 266 .747 1.0641 1.3653 358.1 259 .751
340 1.0468-4 -2788.2 7.6870 29.205 187 1.0004 -1.0000 1.0702 1.3628 363.2 269 .746 1.0670 1.3639 363.3 266 .751
350 1.0169-4 -2777.5 7.7181 29.205 192 1.0006 -1.0000 1.0746 1.3609 368.2 277 .744 1.0699 1.3626 368.5 273 .751
360 9.8862-5 -2766.7 7.7484 29.204 196 1.0008 -1.0000 1.0796 1.3589 373.2 286 .741 1.0729 1.3612 373.5 281 .751
370 9.6188-5 -2755.9 7.7780 29.204 201 1.00812 -1.0000 1.0852 1.3567 378.0 296 .736 1.0759 1.3598 378.5 288 .751
380 9.3653-5 -2745.0 7.8071 29.203 205 1.0017 ~-1.0001 1.0917 1.3543 382.8 307 .731 1.0790 1.3584 383.4 295 .750
390 9.1247-5 -2734.1 7.8355 29.201 210 1.0023 -1.0001 1.0992 1.3516 387.4 318 .725 1.0822 1.3570 388.2 303 .749
400 8.8960-5 -2723.0 7.8635 29.199 214 1.0031 -1.0001 1.1080 1.3485 391.9 331 .717 1.0854 1.3557 392.9 310 .749
410 3.6782-5 -2711.9 7.8909 29.197 218 1.0041 -1.0002 1.1182 1.3452 396.3 345 .708 1.0886 1.3543 397.6 318 .748
420 8.4707-5 -2700.7 7.9180 29.193 223 1.0054 -1.0002 1.1301 1.3415 400.6 361 .697 1.0920 1.3529 402.3 325 .748
430 8.2725-5 -2689.3 7.9448 29.189 227 1.0071 -1.0003 1.1439 1.3373 406.7 379 .685 1.0953 1.3515 406.9 332 .748
440 8.0829-5 -2677.8 7.9713 29.184 231 1.0091 -1.0004 1.1600 1.3328 408.7 398 .672 1.0988 1.3501 411.4 340 .747
450 7.9015~5 -2666.1 7.9975 29.177 235 1.0115 -1.0005 1.1785 1.3279 412.6 421 .658 1.1022 1.3487 415.9 347 .747
460 7.7275-5 -2654.2 8.0237 29.169 239 1.0145 -1.0006 1.1999 1.3225 4l6.4 466 .643 1.1058 1.3473 420.3 355 .746
470 7.5605-5 -2642.1 8.0497 29.158 243 1.0180 -1.0008 1.2244¢ 1.3167 420.1 476 .628 1.1094 1.3459 6424.7 362 .745
430 7.3999-5 -2629.7 8.0758 29.146 247 1.0221 -1.0010 1.2523 1.3105 6423.6 506 .612 1.1131 1.3446 6429.1 370 .744
490 7.26452-5 -2617.0 8.1019 29.131 251 1.0269 -1.0012 1.2839 1.3041 427.1 540 .597 1.1169 1.3432 633.4 377 .743
500 7.0961-5 -26064.0 8.1282 29.114¢ 255 1.03264 -1.0015 1.3194 1.2973 430.4 578 .582 1.1208 1.3419 637.7 385 .762
510 6.9520-5 -2590.6 8.1547 29.094¢ 259 1.0387 -1.0019 1.3591 1.2903 433.7 619 .568 1.1248 1.3406 442.0 393 .741
520 6.8128-5 ~-2576.8 8.1815 29.070 263 1.0458 -1.0022 1.4032 1.2832 436.9 664 .556 1.1288 1.3394 4646.3 401 .739
530 6.6779-5 -2562.6 8.2087 29.042 267 1.0538 -1.0026 1.4519 1.2760 6440.0 710 .545 1.1329 1.3381 450.6 410 .737
540 6.5471-5 -2547.8 8.2363 29.011 271 1.0626 -1.0031 1.5052 1.2689 443.1 759 .537 1.1372 1.3369 6454.9 419 .735
550 6.4201-5 -2532.4 8.2645 28.975 274 1.0723 -1.0036 1.5632 1.2617 446.2 809 .530 1.1415 1.3358 459.2 427 .733
560 6.2967-5 -2516.5 8.2932 28.935 278 1.0827 -1.0042 1.6258 1.2547 449.3 861 .526 1.16459 1.3347 463.4 437 .730
570 6.1766~5 -2499.9 8.3226 28.889 282 1.0938 -1.0048 1.6930 1.2478 4652.4 912 .523 1.1504 1.3336 46467.7 446 .727
580 6.0596-5 -2482.6 8.3526 28.839 286 1.1056 -1.0055 1.7645 1.2411 455.6 963 .523 1.1550 1.3327 472.1 455 ,724
590 5.9455-5 -26464.6 8.3834 28.784 289 1.1179 -1.0061 1.8399 1.2347 458.7 1012 .526 1.1596 1.3317 476.64 465 .721
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FUEL H/C ATOM RATIO =

DRY
T
K

600
610
620
630
640

650
660
670
6890
630

700
710
720
730
7640

750
760
770
780
790

800

AIR

WL HW W (LR EVRS RO CH W LN R A SN s~ p s~ n EaNE R, R, R0,] vt

DENSITY H

G/CM3 J76

.8362-5 =2645,
.7256-5 -2426.
.6196-5 -2405.
-2384.
-2362.

.5162-5
.4153-5

.3172-5
.2219-5
.1297-5
.0610-5
.9561-5

.8753-5
.7987-5
.7263-5
.6574-5
.5918~5

.5288~5
.6682~-5
.6095-5
.3525-5
.2971-5

.2433-5
.1908-5
.1396-5
.0897-5
.0410-5

.99364-5
.96470-5
.9016-5
.8573-5
.8139-5

.7715-5
.7301-5
.6895-5
.6699~5
.6110-5

.5730-5
.5358-5
.4994-5
.4636-5
.4287-5

~23640.
-2317.
~-2294.
-2271.
—22648.

PUNHPU MNOCUND CULONU O~NDI-0 ~COMS UADKO ROFONN  ~JON 00N 08

1.700;

EN

OOVOCY VOOV VOOV D VDO 0000000 000000000 000000000 00000000t

TROPY
J7G K

L6150
L6674
.4805
.5144
.5490

.5839
L6190
.6538
L6878
L7203

.7509

TAB

F/7A =

LE
0.0

MW

.724
.659
.590
.516
.439

.360
.280
.202
.128
.061

.004
.958
.923
.899
.882

.872
.865
.861
.858
.856

.855
.854
.854

.854
.853

.853
.853
.853

.853
.853
.853

1853

.853
.853
.853
.853
.853

6.2D

87066;

VIS
MICRO
POISE

293
297
300
304
307

311
314
317
321
324

327
330
334
337
340

343
3646
349
353
356

359
362
365

371

374
377
380
383
386

389
392
395
398
401

404
406
409
412
415

CONTINUED .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)
EQUIV. RATIO O 1.2506; CHEM. EQUIV. RATIO = 1.26496; P =10.1325 KPA ( 0.10 ATM)
REACTING COMPOSITIONS FROZEN COMPOSITIONS

DLVDLT DLVDLP CcP (GAM)S Vs COND PRAN cP GAM Vs COND PRAN

MICRO MICRO

J7G K Ms7S  WsCM K J76 K M/S W/CM K
1.1305 -1.0068 1.9185 1.2285 461.9 1859 .531 1.1643 1.3309 480.8 475 .718
1.1431 -1.0075 1.9989 1.2227 465.2 1103 .537 1.16906 1.3301 485.2 485 .714
1.1553 -1.0082 2.0792 1.2173 468.5 1142 .546 1.1738 1.3294 689%9.6 496 711
1.1666 -1.0088 2.1564 1.2124 471.9 1174 .558 1.1785 1.3287 494.0 506 .707
1.1762 -1.0093 2.2257 1.2083 475.5 1198 .571 1.1832 1.3282 498.5 517 .703
1.1829 -1.0097 2.2807 1.2051 479.2 1209 .586 1.1879 1.3277 503.0 527 .700
1.1854 -1.0098 2.3126 1.2031 483.2 1204 .603 1.1924 1.3272 507.5 538 .696
1.1822 -1.0096 2.3116 1.2028 487.4 1181 .621 1.1968 1.3269 511.9 548 .693
1.1718 -1.0091 2.2690 1.2045 492.0 1136 .640 1.2010 1.3265 516.4 558 .691
1.1538 -1.0082 2.1813 1.2087 497.1 1073 .659 1.2050 1.3261 520.7 567 .688
1.1295 -1.0069 2.0550 1.2157 502.7 997 .674 1.2087 1.3256 524.9 576 .687
1.1019 -1.0054 1.908) 1.2252 508.6 920 .685 1.2122 1.3251 529.0 584 .686
1.0751 -1.0040 1.7636 1.2363 514.8 852 .691 1.2154¢ 1.3245 532.9 592 .685
1.0524 -1.0028 1.6406 1.2474¢ 520.9 798 .692 1.2185 1.3238 536.7 599 .685
1.0350 -1.0019 1.5471 1.2572 526.7 761 .69%1 1.2214 1.3230 540.3 606 .685
1.0228 -1.0012 1.4817 1.2648 532.0 738 .689 1.2242 1.3222 543.9 613 .685
1.0146 -1.0008 1.4385 1.2702 536.7 725 .687 1.2269 1.3213 547.4 620 .686
1.0093 -1.0005 1.4110 1.2738 541.0 719 .686 1.2296 1.3205 550.8 626 .686
1.0059 -1.0003 1.3938 1.2761 545.0 717 .685 1.2323 1.3196 554.3 633 .687
1.0038 -1.0002 1.3833 1.2775 548.8 719 .684 1.2349 1.3187 557.6 639 .687
1.0026 ~-1.0001 1.3768 1.2783 552.5 722 .684 1.2376 1.3178 561.0 645 .688
1.0016 -1.0001 1.3730 1.2788 556.0 726 .684 1.26402 1.3170 564.3 652 .68%
1.0010 -1.0001 1.3707 1.2790 559.5 731 .684 1.2428 1.3161 567.6 658 .689
1.0007 -1.0000 1.3693 1.2792 563.0 736 .685 1.2454 1.3153 570.8 664 .690
1.0005 ~-1.0000 1.3686 1.2792 566.4% 761 .685 1.2479 1.3144 574.1 670 .691
1.0003 -1.0000 1.3682 1.2792 569.7 747 .685 1,2505 1.3136 577.3 677 .691
1.0002 -1.0000 1.3680 1.2792 573.1 752 .685 1.2530 1.3127 580.5 683 .692
1.0001 -1.0000 1.3679 1.2792 576.4 758 .686 1.2556 1.3119 583.7 689 .692
1.0001 -1.0000 1.3679 1.2792 579.7 764 .686 1.2581 1.3111 586.9 695 .693
1.0001 -1.0000 1.3680 1.2792 583.0 769 .687 1.2606 1.3103 590.0 701 .69%4
1.0001 -1.0000 1.3681 1.2791 586.2 775 .687 1.2630 1.3095 593.1 708 .694
1.0000 -1.0000 1.3682 1.2791 589.5 780 .687 1.2655 1.3087 596.2 714 .695
1.,0000 -1.0000 1.3683 1.2790 592.7 786 .688 1.2679 1.3079 599.3 720 .695
1.0000 -1.0000 1.3685 1.2790 595.9 791 .688 1.2703 1.3072 602.4 726 .696
1.0000 -1.0000 1.3686 1.2790 599.1 796 .688 1.2727 1.3064 605.5 732 .696
1.0000 -1.0000 1.3687 1.2789 602.2 802 .689 1.2751 1.3057 608.5 738 .697
1.0000 -1.0000 1.3689 1.2789 605.4 807 .689 1.2776 1.3049 611.5 744 .697
1.0000 -1.0000 1.3690 1.2788 608.5 813 .690 1.2797 1.3042 614.5 750 .698
1.0000 -1.0000 1.3692 1.2788 611.6 818 .690 1.2820 1.3035 617.5 757 .698
1.0000 -1.0000 1.3694 1.2788 614%.7 823 .690 1.2842 1.3028 620.5 763 .699




FUEL
DRY

T

H/C ATOM RATIO =
AIR

e =N NN PRGN

[ P e e e B el ]

DENSITY
G/CM3

.39446-5
.2327-5
.0858-5
.9516-5
.8286-5

.7155-5
.6111-5
.5143-5
.4245-5
.36409-5

.2629-5
.1899-5
.1214-5
.0571-5
.9966-5

.9395-5

H
J/76G

~1797.
-1728.
-1660.
~-1591.
~-1522.

-1453.
-1384.
-1315.
-1245.
-1176.

-1106.
~1035.
-965.
-894.
-823.

-752.
-680.
-607.
=536.
~459.

~-383.
~305.
-223.
-136.

-43.

59.
175.
308.
460.
633.

829.
1047.
1289.
1553,
1840.

2149.
2480 .
2830.
3198.
3580.
3971.

1.700;

ENTROPY
JsG X

.2666
.3335
.3972
.4583
.5168

.5731
.6273
.6796
.7302
L7791

.8265
.8725
.9173
.9608
.0032

[V RVe Vs K¥-] [¥= V- RY-Lve V-] DD O DN

. 0447
.0852
.1250
L1642
.2029

bt ot bt et bt et
coocoo

.2615
.2802
L3196
.3603
L4032

L6495
.5005
.5575
.6215
.6929

L7720
.8585
. 9523
.0530
L1603

.2737
.3928
.5168
L6447
L7752
.9067

e e st el et el o

HONUTH~N VRN AN HBLoWLm NN - [« I S Ve oI oL OO
HHOOO OO0O0CO OO

P e
e el el

TABLE

MW

.8641

.835
.826
.812
.792
.763

L7290
.659
.576
.466
.328

.159
. 960
.731
L4746
.191

.883
.552
.203
.839
.466
.091

6.2D

F/A B 0.087066;

VIS
MICRO
POISE

598

609
621
633
644
656

667
678
689
700
711

721
732
742
752
761

770
779
788
797
805

813
821
829
8337
845
853

CONCLUDED

DLVDLT

e e e e i B e e

=

=t
concoo

o

coocoe
ocoocoo
coocoo

coocooea
oocooco
ocococoo
_oOoOOO

L0001
.0002
.0003
.0005%
.0008

.0012
L0019
L0030
. 0047
L0071

.0108
.0163
.0248
L0374
L0560

. 0825
L1183
.1635
L2167
.2758

.3389
L4046
L6722
.5412
L6108

.6800
.7468
.8087
L8623
L9041
.9304

EQUIV. RATIO B 1.250;

REACTING COMPOSITIONS

DLVDLP

QOO0 oo0oo

.0000
L0000
.0000
.0000
.0000

.0000
.g000
.0000

[=F=]
oo
oo
oo

cococo ooooo
oo oOoOoOoO
——— ooooa

(=)
(=]
(=]
[\N

AL RD UGN DD NN b bt bt o e bt bt et s et i bt et e e S 0 e e et

cP

(GAM)S

[ S i T ol el

Gt et e bk b el B bt et gt bt e b b b bt et fed e e e

1.2696;
Vs COND PRAN

MICRO

M/7S  W/CM K
617.8 828 .691
633.0 855 ,693
647.8 881 .694%
662.2 907 .696
676.3 933 .698
690.0 959 .699
703.4 986 ,700
716.5 1012 .701
729.4 1039 .702
742.0 1067 .703
75¢.3 1095 .703
766.4 1124 .702
778.3 1155 ,701
790.0 1188 .69%9
801.4 1224 ,696
812.5 1265 .691
823.4 1311 .685
833.9 1366 .676
864.1 1431 665
853.7 1513 .652
862.8 1615 .637
871.1 17647 .620
878.5 1920 .602
884.9 2150 .583
890.4 2460 .565
895.5 2875 .547
900.6 3418 .530
906.6 4107 .512
913.8 4944 .494
922.3 5923 .474%
932.1 7031 .454
943.1 82564 ,434
955.2 9574 .416
968.2 10967 .400
982.1 12400 ,387
996.9 13825 ,376
1012.4% 15181 .369
1028.8 16396 .364
10646.0 17390 .361
1063.8 18092 ,362
1082.2 18439 .365

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)

CHEM. EQUIV. RATIO =

P =

10.1325 KPA ( 0.10 ATM)

FROZEN COMPOSITIONS

CP
376 K

1.2866
.2970
L3072
L3171
.3265

.3356
.3443
.3526
.3605
L3681

.3754
.3823
.3889
.3952
L4011

.4068
L4122
L4174
.4222
.4269

L4313
.4354
L6394
L6631
L6666

L4499
L4529
.4556
.4582
L4605

L4626
L6666
L4665
L4684
L4703

.64723
.4765
L6768
L4792
L4818
. 4844

e et bt o e b e e b et e b el e et e b e e R e

GAM

VS COND PRAN
MICRO

M/S  W/CM K
623.5 769 .699
638.1 799 .701
652.3 829 .703
666.3 859 .704
679.9 888 .706
693.2 918 .707
706.3 947 .708
719.1 977 .708
731.7 1006 .709
744.1 1035 .710
756.2 1064 .710
768.2 1093 .710
780.0 1122 .710
791.6 1150 .710
803.0 1179 .710
814.3 1207 .710
825.5 1236 .710
836.5 1264 .709
847.4 1292 .709
858.2 1320 .748
868.9 1349 .708
879.5 1377 .707
890.1 1405 .706
900.8 1433 .705
911.5 1461 .704
922.4 1490 .702
933.7 1519 .708
945.3 1549 .697
957.5 1580 .694
970.3 1612 .690
983.9 1646 .685
998.1 1682 .678
1013.1 1721 .672
10628.9 1762 .664
1645.5 1807 .655
1063.0 1855 .645
1081.2 1907 .635
1100.3 1962 .624
1120.1 2021 .613
1140.6 2083 .601
1161.5 2148 .59¢0



0
—

FUEL H/C ATOM RATIO =

DRY AIR

T
K

200
210
220
230
240

250
260
270
280
290
298

300
310
320
330
340

350
360
370
380
390

400
410
4290
430
440

450
660
470
480
490

500
510
520
540
550
560
570

590

Yt et et it

bk b gt e e b bt g

AN RO NN NN £o 00 00 00 0o D ND O D

DENSITY
G/7CM3

.7796-3
.6949-3
.6178-3
.56475-3
.6830-3

.4237-3
.3689-3
.3182-3
.2712-3
.2273-3
.1938-3

.1864-3
.1481-3
.1123-3
.0786-3
.06468-3

.0169-3
.8867-4
.6196-%
.3661-46
.1258-4

.8975-46
.6802-4
.4733-4
.2758-4
.0873-4

.9070~4
.73646-46
.5690-4
.4103-4
.2578~-4

.1113-4
.9702-4
.8343-4
.7032-4
.5766-4

.4542-4
.3357~4
.2210-4
.1098-¢4
.0018-4

H
J/76

Ll RV~ RV ] NpouUos,n [ZRV- I R o S~uroonn WO HO NN o SN LI N OO0

1.700;

EN

SIS NN NN SNNNN NN R S EN NN ~NoooN o ooV PO

TROPY
476 K
.4757

TABLE 6.3D .~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

MW

F/7A B 0.087066;

VIS
MICRO
POISE

116
122
127
133
138

289

EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO = 1.2496;
REACTING COMPOSITIONS
DLVDLT DLVDLP CcP (GAM)S VS COND PRAN
MICRO
J76 K M7 W/CM K
1.0000 -1.0000 1.0320 1.3809 280.4 156 .771
1.0000 ~1.0000 1.0340 1.3799 287.2 164 .767
1.0000 -1.0000 1.0362 1.3788 293.9 173 .764
1.0000 -1.0000 1.0384 1.3777 300.3 181 .761
1.0000 -1.0000 1.0407 1.3766 306.7 189 .758
1.06000 -1.0000 1.0430 1.3754 312.9% 197 .756
1.0000 -1.0000 1.0455 1.3742 318.9 206 .754
1.0000 -1.0000 1.0480 1.3730 324.9 214 753
1.0000 -1.0000 1.0505 1.3717 330.7 221 .752
1.0000 -1.0000 1.0532 1.3704 336.4 229 .751
1.0000 -1.0000 1.0554¢ 1.369% 340.9 235 .750
1.0000 ~-1.0000 1.0559 1.3691 341.9 237 .750
1.0000 -1.0000 1.0588 1.3678 347.4 2644 .750
1.0000 -1.0000 1.0617 1.3664 352.8 252 .750
1.0001 -1.0000 1.0648 1.36506 358.1 259 .750
1.0001 -1.0000 1.0680 1.3635 363.3 267 .749
1.0002 -1.0000 1.0714 1.3620 368.6 274 .749
1.0003 -1.0000 1.0750 1.3604 373.4 282 .748
1.0004 ~1.0000 1.0789 1.3588 378.3 290 .746
1.0005 -1.0000 1.0830 1.3571 383.2 299 .744
1.0007 -1.0000 1.0875 1.3552 387.9 308 .741
1.0010 ~1.0000 1.0925 1.3533 392.6 317 .738
1.0013 -1.0001 11,0979 1.3512 397.2 326 .735
1.0017 -1.0001 1.1039 1.3491 401.6 336 .731
1,0022 -1.0001 1.1105 1.3467 406.1 347 .726
1.0029 -1.0001 1.1180 1.3442 410.4 358 .721
1.0037 -1.0002 1.1262 1.3415 414.6 370 .715
1.0046 -1.0002 1.1355 1.3386 418.8 384 .708
1.0058 ~1.0003 1.1458 1.3355 622.8 398 .700
1.0072 ~-1.0003 1.1574 1.3322 626.8 414 .691
1.0088 -1.0004 1.1704 1.3286 6430.7 431 .682
1.0107 -1.0005 1.1849 1.3248 434.5 649 .672
1.0130 -1.0006 11,2011 1.3208 438.2 470 .661
1.0155 -1.0008 1.2191 1.3165 461.8 492 .651
1.0185 -1.0009 1.2392 1.3120 445.3 517 .639
1.0219 -1.0011 1.2615 1.3073 4648.8 543 .628
1.0257 -1.0013 1.2862 1.3024 4652.2 571 .617
1.0300 -1.0015 1.3136 1.2972 455.5 602 .607
1.0368 -1.0018 1.3437 1.2919 458.7 636 .597
1.0402 ~-1.0021 1.3770 1.2863 461.9 669 .587
1.0462 -1.00264 1.4135 1.2807 465.0 705 .579

(ONLY GAS PHASE PERMITTED)

P = 101.325 KPA ( 1.00 ATM)

FROZEN COMPOSITIONS
GAM

cpP Vs COND PRAN
MICRO

Js6 K M/S W/CHM K
1.0320 1.3809 280.4 156 .771
1.0340 1.3799 287.2 164 .767
1.0362 1.3788 293.9 173 .764
1.0384 1.3777 300.3 181 .761
1.06407 1.3766 306.7 189 .758
1.0430 1.3754 312.9 197 .756
1.06456 1.3742 318.9 206 .754
1.0479 1.3730 324.9 216 .753
1.0504 1.3718 330.7 221 .752
1.0531 1.3705 336.4 229 .751
1.0552 1.3695 340.9 235 .750
1.0557 1.36%2 342.0 237 .750
1.0584 1.3679 347.4 264 ,750
1.0612 1.3666 352.8 251 .751
1.0641 1.3653 358.1 259 .751
1.0669 1.3639 363.3 266 .751
1.0699 1.3626 368.5 273 .751
1.0729 1.3612 373.5 280 .751
1.0759 1.3598 378.5 288 .751
1.0790 1.3534 383.4 295 .750
1.0821 1.3570 388.2 303 .750
1.0852 1.3556 392.9 310 .749
1.0885 1.3542 397.6 317 .749
1.0917 1.3528 402.2 325 .749
1.0950 1.3516¢ 406.8 332 .748
1.0983 1.3500 411.3 339 .748
1.1017 1.3486 415.7 3646 .748
1.1051 1.3472 4620.1 353 .748
1.1086 1.3458 424.5 361 .748
1.1120 1.3444 428.7 368 .747
1.1156 1.3430 433.0 375 .747
1.1192 1.3416 437.2 382 747
1.1228 1.3402 441.4 390 .746
1.1265 1.3389 645.5 397 .745
1.1302 1.3375 46449.6 405 .74¢4
1.1339 1.3362 453.7 412 .74%
1.1377 1.3349 457.8 420 .762
1.16416 1.3336 461.8 428 .7641
1.1455 1,3324 46465.8 436 .740
1.1494 1.3311 469.8 444 .739
1.1536 1.3299 473.8 482 .737




76

FUEL H/C ATOM RATIO =

DRY AIR
T
K

600
610
620
630
640

650
660
670
680
630

700
710
720
7380
740

750
760
770
780
7%0

800
810
820
830
8490

850
860
870
8890
890

900
910
920
930
9640

950
9560
970
980

= 990

DENSITY
G/CM3

.8969-6
.7948-4
.6954-4
.5985-4
.5040-4

.4117-4
.3215-4
.2333-4
.1470-4
.0624-4

.9797-6
.8986-4
.8193-4
.7419-6
.6663-4

.5927-4
.5214-4%
.4525-6
.3863-4
. 32294

.2623-4
.2045-4
.1493-4
.09664~-6
.06456-6

.9966-4
.9491-4
.9031-4
.8583-4
.8146-4

.7720-4
.7304-4
.6898-4
.6501-6
61126

.5731-4
3.5359-4
3.4994-4
3.6637-6
3.64287-4

WU HULUUL HHUWWW SRDEDH DHLHHLHL DDPLPH VIO LULTLILIL

J/7G

-2480.
-2666.
-2450.
-2635.
-26418.

-2402.
-2384.
-2366.
-23647.
-2328.

-2308.

zﬂ'UlNoO\ DEHONN AR SN OVNWOO NUNO® NUWHAOoO NNV VHORO®

1.700;

EN

00000000 000000000 0000000000 0000 COORO0 OO0 00 000000~ ~NNNSNN NSNS

TROPY
J/7G K

.6943
.7187
L7636
.7685
L7941

.8202
.8468
.8740
.9019
-9304

.9595
. 9892
.0194
.0699
.0807

L1116
.1416
L1711
.1993
.2261

.2512
.2745
.2961
.3162
.3351

.3530
.3702
.3869
.6031
-4189

6345
6498
4648
4797
6944

.5089
.5233
.5375
.5516
.5655

TABLE 6.3D CONTINUED

MW

27.885
27.875

F/A @ 0.087066;

VIS
MICRO
POISE

371
374

EQUIV. RATIO B 1.250;

REACTING COMPOSITIONS

DLVDLT DLVDLP

[P R S S S U T el ok ol o o ol e el o e el el e I el el el

.0028
.0032
.0037
.0041
.0047

.0052
.0058
L0064
.0071
L0077

.0084
.0090
.0095
.0099
.0102

.0102
-0100
.0094
.0086
.0075

.0063
.0050
.0039
.0029
.0021

.0015
.0010
.0007
.0005
.0004

.0003
.0002
L0001
.0001
<0001

.0001
.0000
.00090
.0000
.0000

(ONLY GAS PHASE PERMITTED)

CcP

J76 K

it ek et et b b A b e b R RN DNRNRON R e

.4535
L4972
.54648
.5966
.6525

L7126
L7767
.8444
.9149
.9870

.0588
L1276
.189¢9
L2411
.2758

.2883
.2733
.2275
L1511
.0496

. 9334
.8153
L7071
.6161
.5447

L4916
.4535
.4268
.6034
.3959

.3874
.3816
.3777
.3750
.3732

.3720
L3713
.3708
.3704
.3703

CHEM.

(GAM)S

.2749
.2689
.2629
.2569
.2509

L2649
.2390
.2332
.2277
.2225

.2177
.2135
.2099
.2071
.2052

.2045
.2052
.2074
L2114
L2171

.2245
.2330
.2418
.2503
.2576

L2636
.2681
.2714
.2738
.275¢4%

.2765
L2773
.2778
L2781
.2784

ot ek ot ot etk el d e et e el ek et e e e b et e b e B b e e et e

1.2785
1.2786
1.2786
1.2787
1.2787

= 1.2496;
Vs COND PRAN
MICRO
M/S  W/CM K

468.0 744 572
471.0 784 .566
476.0 826 .561
476.9 869 .558
479.9 913 .556
482.8 958 .555
485.7 1004 .556
488.6 1049 .558
491.6 1093 .562
494.7 1136 .567
497.8 1175 .574
501.0 1210 .582
504.3 1237 .591
507.9 1255 .602
511.6 1261 .616
515.5 1252 .628
519.7 1228 .642
524.2 1187 .656
529.0 1133 .670
534.1 1071 .681
539.5 1006 .690
545.1 945 .695
550.7 894 .697
556.1 854 .697
561.2 825 .695
566.0 805 .693
570.4 792 .692
574.5 786 .690
578.4 783 .689
582.1 782 .689
585.6 784 .689
589.0 786 .688
592.4 798 .689
595.7 794 ,689
598.9 799 .689
602.1 803 .689
605.3 808 .689
608.5 813 .690
611.6 818 .690
616.7 8264 .691

EQUIV. RATIO

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P = 1061.325 KPA ( 1.00 ATM)

FROZEN COMPOSITIONS
GAM Vs

cP COND PRAN
MICRO

J76 K MsS  W/CM K
1.1576 1.3288 477.8 461 .736
1.1615 1.3277 481.8 469 .734
1.1656 1.3266 485.8 478 .732
1.1697 1.3256 489.8 486 .730
1.1739 1.3246 693.8 495 .727
1.1781 1.3236 497.8 504 .725
1.1823 1.3228 501.9 513 .723
1.1865 1.3220 505.9 523 .720
1.1907 1.3212 510.0 532 .718
1.19649 1.3206 514.1 542 .715
1.1991 1.3200 518.3 551 .712
1.2032 1.3195 522.4 561 .710
1.2073 1.3190 526.6 570 .707
1.2114 1.3186 530.8 580 .705
1.2153 1.3183 535.0 589 .702
1.2192 1.3180 539.2 598 .700
1.2229 1.3177 543.4 608 .698
1.2265 1.3175 547.6 616 .696
1.2299 1.3172 551.6 625 .694
1.2332 1.3168 555.6 633 .693
1.2363 1.3164 559.4 641 .692
1.2393 1.3159 563.1 669 .692
1.2622 1.3153 566.8 656 .691
1.26450 1.3147 570.3 663 .691
1.2477 1.3140 573.7 669 .692
1.2503 1.3133 577.0 676 .692
1.2529 1.3125 580.3 682 .692
1.2555 1.3118 583.6 689 .693
1.2580 1.3110 586.8 695 .693
1.2605 1.3102 589.9 701 .694
1.2630 1.3094 593.1 707 .694%
1.2655 1.3087 596.2 714 .695
1.2679 1.3079 599.3 720 .695
1.2703 1.3071 602.4 726 .696
1.2727 1.3064 605.4 732 .696
1.2751 1.3057 608.5 738 .697
1.2774 1.3049 611.5 7644 .697
1.2797 1.3042 6164.5 750 .698
1.2820 1.3035 617.5 757 .698
1.28642 1.3028 620.5 763 .699
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DRY AIR

T

FUEL H/C ATOM RATIO = 1.700; Fs/A B 0.087066; EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO B 1.2496;
REACTING COMPOSITIONS
DENSITY H ENTROPY Mid VIS DLVDLT DLVDLP CcP (GAM)S Vs COND PRAN
MICRO MICRO

6/CM3 J76 J/76 K POISE Js76 K M/ W/CM K
.3946-6 -1797.1 8.5792 27.853 418 1.0002 -1.0000 1.3702 1.2786 617.8 829 .691
.2328-4 -1728.6 8.6461 27.853 4632 1.0001 -1.0000 1.3707 1.2785 633.0 855 .693
.0858~6 -1660.0 8.7099 27.853 446 1.0000 -1.0000 1.3721 1.2781 647.8 881 .69¢%
.9516-4 -1591.4 8.7709 27.853 459 1.0000 -1.0000 1.3743 1.2775 662.2 907 .696
.8286-4 -1522.6 8.8295 27.853 473 1.0000 -1.0000 1.3770 1.2768 676.3 933 .698
.7155-4 -16453.6 8.8858 27.853 486 1.0000 -1.0000 1.3802 1.2760 690.0 959 .699
.6111-6 -1386.5 8.9400 27.853 499 1.0000 -1.0000 1.3838 1.2750 703.4 985 .700
.51464-6 -1315.3 8.9923 27.853 512 1.0000 -1.0000 1.3877 1.2741 716.5 1012 .701
.42646-64 -12645.8 9.0428 27.853 524 1.9000 -1.06000 1.3918 1.2730 729.4 1039 .702
.3409-6 -1176.1 9.0917 27.853 537 1.00060 -1.0000 1.3961 1.2720 7642.0 1066 .703
.2629-6 ~1106.2 9.1391 27.853 549 1.0000 -1.0000 1.4006 1.2709 754.4 1093 .70¢
.1899-6¢ -1036.0 9.1851 27.853 561 1.0001 -1.0000 1.4051 1.2698 766.5 1120 .70¢4
.1215-4 -965.6 9.2298 27.853 574 1.0001 -1.0000 1.4098 1.2687 778.% 1149 .704
.0572-4 -895.0 9.2733 27.853 586 1.0001 -1.0000 1.4147 1.2675 790.1 1177 .704
.9967-4 -824.2 9.3156 27.853 598 1.0002 -1.0000 1.4198 1.2664 801.7 1207 .703
.9396-6 -753.0 9.3568 27.853 609 1.0006 -1.00600 1.64254 1.2651 @813.0 1238 .701
.8857-4 -681.6 9.3970 27.852 621 1.0006 -1.0000 1.4315 1.2638 824.1 1271 .699
.8347-6 -609.9 9.4366 27.852 633 1.0009 ~-1.0000 1.4386 1.2624 835.0 1307 .696
.7864-4% ~537.7 9.4748 27.851 644 1,001 -1.0000 1.4470 1.2608 845.7 1346 .693
.7405-4 ~465.1 9.5125 27.849 656 1.0021 -1.0001 1.4573 1.2589 856.1 1389 .688
.6968-¢ -392.0 9.56%6 27.848 667 1.0032 -1.0001 1.4703 1.2567 866.3 1439 .681
.6553-4 -318.0 9.5861 27.845 678 1.0046 -1.0002 1.4872 1.2539 876.1 1496 .674
.6157-64 =-243.1 9.6222 27.841 689 1.0068 -1.0002 1.50697 1.2504 885.5 1564 .665
.5778-4¢ -166.9 9.6581 27.836 700 1.0098 ~1.0003 1.5398 1.2461 894.5 1646 .655
.5415-4 -89.0 9.6939 27.828 711 1.0141 -1.0005 1.5807 1.2406 903.0 1747 .643
.5067-4 -8.6 9.7300 27.818 722 1.0203 -1.0007 1.6364 1.2337 910.9 1873 .631
.6731-6 75.0 9.7668 27.803 733 1.0290 -1.0010 1.7120 1.2254 918.1 2031 .617
.6407-6 163.0 9.8046 27.782 743 1.06410 -1.0015 1.8135 1.2156 924.6 2232 .604
.4093-4 256.9 9.8641 27.753 754 1.0574 -1.0021 1.946% 1.2048 930.7 2488 .590
.3786-4 358.3 9.8860 27.715 764 1.0789 -1.0029 2.1166 1.1936 936.6 2808 .576
.3485-4 469.1 9.9307 27.663 774 1.1058 -1.0040 2.3232 1.1823 942.5 3203 .561
.318%-4 591.2 9.9791 27.597 784 1.1381 -1.0054 2.5626 1.1722 949.0 3679 .546
.2896-4 725.8 10.0314 27.513 794 1.1748 -1.0070 2.8263 1.1636 956.2 4232 .530
.2606-4 874.0 10.0878 27.412 803 1.2148 -1.0088 3.1040 1.1567 964.2 4860 .513
.2318-4 1036.3 10.1485 27.291 812 1.2569 -1.0107 3.3866 1.1513 973.1 5556 .495
.2032-6 1212.7 10.2132 27.152 821 1.3003 -1.0128 3.6677 1.1472 982.9 6312 .477
.1749-4 1403.0 10.2818 26.995 830 1.3446 -1.0151 3.9%9439 1.1442 993.4 7122 .460
.1468-6 1606.9 10.3539 26.820 839 1.3888 -1.0175 6.2136 1.1421 1004.5 7980 .443
.1190-6 18264.2 10.4295 26.629 848 1.4335 -1.0200 4.4767 1.1407 1016.3 38878 .427
.0915-4 2054.5 10.5082 26.423 856 1.4782 -1.0226 4.7329 1.1399 1028.6 9804 .413
.0644-6 2297.6 10.589% 26.201 864 1.5228 -1.0253 64.9816 1.1395 1041.5 107643 .401

b fod b et i ek = o ot et s et et et et et bt e i =N NN NN NN WL W

TABLE 6.3D CONCLUDED
(ONLY GAS PHASE PERMITTED)

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P = 101.325 KPA ( 1.00 ATM)
FROZEN COMPOSITIONS

cP GAM

J76 K

1.2864 1.3022
1.,2970 1.29%0
1.3072 1.2959
1.3171 1.2931
1.3265 1.2906
1.3356 1.2878
1.3443 1.2854
1.3526 1.2832
1.3605 1.2811
1.3681 1.2791
1.3754 1.2772
1.3823 1.275¢
1.3889 1.2738
1.3952 1.2722
1.4011 1.2707
1.4068 1.2693
1.4122 1.26890
1.64173 1.2668
1.4222 1.2657
1.4268 1.2646
1.4312 1.2636
1.4353 1.2627
1.4393 1.2618
1.64630 1.2610
1.6466 1.2603
1.4499 1.2597
1.4531 1.2591
1.4560 1.2587
1.4588 1.258¢4
1.4614 1.2583
1.4638 1.2584
1.4660 1.2587
1.4680 1.2592
1.64698 1.2600
1.4715 1.2611
1.4730 1.2624
1.4764 1.2640
1.4758 1.2659
1.64772 1.2680
1.4786 1.2704
1.4800 1.2729%

VS COND PRAN

MICRO
M/sS  W/CM K
623.5 769 .699
638.1 79% .701
652.3 829 .703
666.3 85% .706
679.9 888 .706
693.2 918 .707
706.3 947 .708
719.1 977 .708
731.7 1006 .709
7644.1 1035 .710
756.2 1064 .710
768.2 1093 .710
780.0 1122 .710
791.6 1150 .710
803.0 1179 .710
814.3 1207 .71¢0
825.4 1236 .710
836.4 1264 .710
8647.3 1292 .709
858.0 1320 .709
868.6 1348 .708
879.2 1375 .708
889.6 1402 .707
899.9 1430 .707
910.2 1457 .706
920.4 1485 .705
930.6 1512 .704
940.9 15640 .703
951.2 1567 .701
961.7 1595 .700
972.6 162% .698
983.4 1653 .695
994.7 1682 .693
1006.4 1712 .689
1018.5 1743 .686
1031.1 1775 .682
1046.1 1808 .677
1057.6 1842 .672
1071.5 1878 .667
1085.9 1916 .661
1100.8 1957 .654%



TABLE 6.4D .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)

FUEL H/C ATOM RATIO = 1.700; Fs/A = 0.087066; EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO = 1.2496; P = 1013.25 KPA (10.00 ATM)
DRY AIR

REACTING COMPOSITIONS FROZEN COMPOSITIONS

T DENSITY H ENTROPY MW VIS BLVDLT DLVDLP cpP (GAM)S VS gﬂggoPRAN cP GAM Vs gOND PRAN
MICRO I

K G/7CM3 J76 J/76 K POISE J7G K M/S W/CM K J76 K MsS  W/CM K

200 1.7796-2 -2935.1 5.8202 29.206 116 1.0000 -1.0000 1.0320 1.3809 280.4 156 .771 1.0320 1.3809 280.4 156 .771
210 1.6949-2 -2924.8 5.8706 29.206 122 1.0000 ~-1.0000 1.0341 1.3799 287.2 164 .767 1.0340 1.3799 287.2 164 .767
220 1.6178-2 -2914.4 5.9188 29.206 127 1.0000 -1.0000 1.0362 1.3788 293.9 173 .764 1.0362 1.3788 293.9 173 .764
230 1.5675-2 -29064.0 5.9649 29.206 133 1.0000 -1.0000 1.0384 1.3777 300.3 181 .761 1.0384 1.3777 300.3 181 .761
2490 1.4830-2 -2893.6 6.0091 29.206 138 1.0000 -1.0000 1.06407 1.3766 306.7 189 .758 1.0407 1.3766 306.7 189 .758
250 1.4237-2 -2883.2 6.0517 29.206 143 1.0000 -1.0000 1.0630 1.375¢ 312.9 197 .756 1.0430 1.3754 312.9 197 .756
260 1.3689-2 -2872.8 6.0926 29.206 148 1.0000 -1.0000 1.0456¢ 1.3742 318.9 206 .754 1.0454 1.3742 318.9 206 .754
270 1.3182-2 -2862.3 6.1321 29.206 153 1.0000 ~1.0000 1.06479 1.3730 324.9 214 .753 1.06479 1.3730 324.9 214 .753
280 1.2712-2 -2851.8 6.1703 29.206 158 1.0000 -1.0000 1.0505 1.3717 330.7 221 .752 1.0504 1.3718 330.7 221 .752
290 1.2273-2 -2841.3 6.2072 29.206 163 1.0000 -1.0000 1.0531 1.3705 336.4 229 .751 1.0531 1.3705 336.46 229 .751
298 1.1938-2 -2832.7 6.2364 29.206 167 1.0000 -1.0000 1.0553 1.369%¢ 360.9 235 .750 1.0552 1.3695 3640.9 235 .750
300 1.18664-2 -2830.8 6.2429 29.206 168 1.0000 -1.0000 1.0558 1.369%92 342.0 237 .750 1.0557 1.3692 342.0 237 .750
310 1.1481-2 -2820.2 6.2776 29.206 173 1.0000 ~1.0000 1.0586 1.3679 3647.64 244 .750 1.0586 1.3679 3647.4 264 .750
320 1.1123-2 -2809.6 6.3112 29.206 178 1.0000 -1.0000 1.061% 1.3665 352.8 252 .750 1.0612 1.3666 352.8 251 .751
330 1.0786-2 -2799.0 6.3440 29.206 183 1.0000 -1.0000 1.0643 1.3652 358.1 259 .751 1.0641 1.3653 358.1 259 ,751
340 1.0468-2 -2788.3 6.3758 29.206 187 1.0000 -1.0000 1.0673 1.3638 363.3 266 .751 1.0669 1.3639 363.3 266 .751
350 1.0169-2 -2777.6 6.64068 29.206 192 1.0000 -1.0000 1.0704 1.3624¢ 368.4 273 .751 1.0699 1.3626 368.5 273 751
360 9.8868-3 -2766.9 6.4370 29.206 196 1.0001 -1.0000 1.0736 1.3609 373.5 281 .750 1.0728 1.3612 373.5 280 .751
370 9.6196-3 -2756.1 6.4664 29,206 201 1.0001 ~-1.0000 1.0769 1.35%946 378.4 289 .749 1.0759 1.3598 378.5 288 .751
330 9.3664-3 -2745.4 6.6952 29.206 205 1.0001 -1.0000 1.0803 1.3579 383.3 296 .748 1.0789 1.3584 383.3 295 .750
390 9.1262-3 -2734.5 6.5233 29.206 210 1.0002 -1.0000 1.0839 1.3564 388.1 306 .747 1.0821 1.3570 388.2 303 .75¢0
400 8.8980-3 -2723.7 6.5508 29.206 2164 1.0003 -1.0000 1.0876 1.3548 392.8 312 .766 1.0852 1.3556 392.9 310 .749
410 8.6809-3 -2712.8 6.5777 29%9.205 218 1.0004 -1.0000 1.0915 1.3532 397.4 320 .745 1.0884 1.35642 397.6 317 .749
420 8.64741-3 -2701.8 6.6040 29,205 223 1.0005 -1.0000 1.0956 1.3515 602.0 328 .743 1.0916 1.3528 402.2 324 .749
430 8.2769-3 -2690.9 6.6299 29.205 227 1.0007 -1.0000 1.0999 1.3498 406.5 336 .761 1.0949 1.3514 6406.7 332 .749
440 8.0886-3 -2679.8 6.6552 29.204 231 1.0009 -1.0000 1.1045 1.3480 410.9 345 .740 1.0982 1.3500 4611.2 339 .749
450 7.9087-3 -2668.8 6.6801 29.203 235 1.0011 -1.0001 1.10694 1.3462 415.3 35¢ .737 1.1015 1.3486 415.7 346 .748
460 7.7366-3 -2657.7 6.7045 29.203 239 1.0015 -1.60001 1.1147 1.3443 619.6 363 .735 1.1049 1.3471 6420.0 353 .748
470 7.5717-3 -2646.5 6.7285 29.202 243 1.0018 -1.0001 1.1203 1.3423 4623.8 372 .732 1.1083 1.3457 46264.4 360 .748
480 7.64136-3 -2635.2 6.7522 29.200 247 1.0023 -1.0001 1.1263 1.3402 428.0 382 .72% 1.1117 1.3443 428.6 367 .748
490 7.2620-3 -2624.0 6.7755 29.199 251 1.0028 -1.0001 1.1328 1.3380 432.1 392 .725 1.1152 1.3429 632.9 376 .7648
500 7.1163-3 -2612.6 6.7984 29.197 255 1.0034 -1.0002 1.1399 1.3358 436.1 403 .721 1.1186 1.36415 437.0 381 .748
510 6.9762-3 -2601.2 6.8211 29.195 259 1.0041 -1.0002 1.1475 1.3334 640.1 415 .716 1.1221 1.3401 4641.2 388 .748
520 6.8415-3 -2589.6 6.8434 29.192 263 1.0050 -1.0002 1.1557 1.3309 464.0 427 .711 1.1257 1.3387 6445.3 396 .747
530 6.7117-3 -2578.0 6.8655 29.189 267 1.0060 -1.0003 1.1647 1.3283 447.8 440 .705 1.1292 1.3373 669.3 603 .747
540 6.5866-3 -2566.3 6.8874 29.186 270 1.0071 -1.0006 1.1745 1.3256 451.6 454 .699 1.1328 1.3360 453.3 410 .7646
550 6.4659-3 -2554.5 6.9091 29.181 274 1.0084 -1.0004 1.1852 1.3228 455.3 469 .692 1.1364 1.3346 6457.3 418 .7646
560 6.3494-3 -2542.6 6.93065 29.177 278 1.0099 -1.0005 1.1968 1.3198 458.9 485 .685 1.1401 1.3333 461.3 425 ,745
570 6.2368~3 -2530.6 6.9518 29.171 282 1.0116 -1.0606 1.2096 1.3167 4662.5 502 .678 1.1437 1.3319 46465.2 432 .7645
580 6.1280-3 -2518.4 6.9730 29.165 285 1.0135 -1.0007 1.2235 1.3134¢ 6466.0 520 .671 1.1474% 1.3306 469.1 4640 .764
590 6.0226-3 -2506.1 6.9940 29.158 289 1.0156 -1.0008 1.2387 1.3100 469.5 539 .664 1.1511 1.3293 472.9 447 .7643



TABLE 6.4D CONTINUED .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)

FUEL H/C ATOM RATIO = 1.700; F/A = 0.087066; EQUIV. RATIO B 1.250; CHEM. EQUIV. RATIO = 1.2496; P = 1013.25 KPA (10.00 ATM)

DRY AIR
REACTING COMPOSITIONS FROZEN COMPOSITIONS

T DENSITY H ENTROPY MW VIS DLVDLT DLVDLP CP (GAM)S Vs COND PRAN CP GAM VS COND PRAN

MICRO MICRO MICRO

K G/CM3 J76G Js6 K POISE J76 K M/S  WsCM K J7G6 K M/S W/7CM K
- 600 5.9206-3 -2493.7 7.0150 29.149 293 1.0180 -1.0010 1.2553 1.3064 6472.8 560 .656 1.1548 1.3280 476.7 455 .743
610 5.8216-3 -2481.0 7.0359 29.140 296 1.0208 -1.0011 1.2735 1.3026 476.2 581 .649 1.1585 1.3268 4680.5 463 .742
620 5.7257-3 -2468.2 7.0567 29.129 300 1.0238 -1.0013 1.2935 1.2987 479.4 605 .641 1.1623 1.3255 4684.3 470 .741
630 5.6325-3 -2455.1 7.0776 29.118 303 1.0272 -1.0015 1.3153 1.2946 482.6 629 .634 1.1661 1.3243 488.1 478 .740
- 640 5.5419-3 -2441.9 7.0985 29.104 307 1.0309 -1.0017 1.3391 1.2904 485.7 655 .627 1.1699 1.3231 491.8 486 .739
A 650 5.4539-3 -2428.4 7.1194 29.089 310 1.0351 -1.0019 1.3651 1.2859 488.8 683 .621 1.1736 1.3219 495.6 496 .737
: 660 5.3682-3 ~2414.6 7.1405 29.073 314 1.0396 -1.0022 1.3936 1.2814 491.8 711 .615 1.1775 1.3208 499.3 502 .736
) 670 5.2847-3 -2400.5 7.1617 29.055 317 1.0667 -1.0025 1.4245 1.2767 494.8 742 .609 1,1813 1.3197 503.0 510 .735
680 5.2034-3 -2386.1 7.1830 29.034 321 1.0502 -1.0028 1.4582 1.2719 497.7 776 .604 1.1851 1.3186 506.7 518 .733
690 5.1240-3 -2371.3 7.2046 29%.012 324 1.0562 -1.0032 1.4948 1.2669 500.5 807 .600 1.1889 1.3176 510.4 526 .732
700 5.0465-3 -2356.2 7.2264 28.987 327 1.0627 -1.0036 1.5343 1.2620 503.4 842 .597 1.1928 1.3166 514.2 535 .731
710 4.9707-3 -2340.6 7.2484 28.960 331 1.0698 ~1.0040 1.5769 1.2569 506.2 879 .594 1.1966 1.3157 517.9 543 .729
720 4.8966-3 -2324.6 7.2708 28.930 334 1.0774¢ -1.0044 1.6225 1.2519 509.0 916 .592 1.2004 1.3148 521.6 551 .728
730 4.8241-3 -2308.1 7.2935 28.89%97 337 1.0856 -1.004% 1.6711 1.2469 511.8 955 .591 1.2042 1.3139 525.3 560 .726
740 4.7531-3 -2291.2 7.3166 28.862 341 1.0942 -1.0054 1.7225 1.2420 514.6 994 .590 1.2080 1.3132 529.1 568 .72¢4
. ’ 750 4.6835-3 -2273.7 7.3401 28.824 344 1.1033 -1.0059 1.7763 1.2373 517.4 1034 .591 1.2118 1.3124 532.9 577 .723
760 6.6153-3 -2255.6 7.3640 28.783 347 1.1128 -1.0065 1.8321 1.2327 520.2 1075 .592 1.,2155 1.3117 536.6 585 .721
770 4.56484-3 -2237.0 7.3883 28.738 350 1.1225 -1.0070 1.8891 1.2284 523.1 1114 .59% 1.2192 1.3111 540.4 594 .719
780 4.6827~3 -2217.9 7.4130 28.691 354 1.1323 -1.0076 1.9463 1.2244 526.1 1153 .597 1.2229 1.3106 544.3 603 .717
790 4.4182-3 -2198.1 7.4382 28.641 357 1.1419 -1.0082 2.0026 1.2207 52%.1 1189 .601 1.2265 1.3101 548.1 611 .716
800 4.3550-3 -2177.8 7.4637 28.588 360 1.1511 -1.0088 2.0562 1.2175 532.2 1222 .605 1.2301 1.3096 552.0 620 .714
glo 4.2929-3 -2157.0 7.48%6 28.533 363 1.1594 -1.0093 2.1053 1.2148 535.5 1250 .611 1.2337 1.3092 555.9 629 .712
820 4.2321-3 -2135.7 7.5157 28.476 366 1.1666 -1.0097 2.1478 1.2126 538.8 1273 .617 1.2371 1.3089 559.8 637 .710
830 4,1725-3 -2114.1 7.5419 28.418 369 1.1722 -1.0101 2.1811 1.2110 5642.3 1288 .625 1.2405 1.3086 563.7 6646 .709
8640 6.1142-3 -2092.2 7.5682 28.359 372 1.1756 -1.0103 2.2027 1.2101 545.9 1294 .633 1.2438 1.3084¢ 567.7 654 .707
850 4.0574-3 -2070.1 7.5943 28.299 375 1.1763 -1.0104 2.2101 1.2099 569.7 1290 .642 1.2471 1.3082 571.6 663 .706
860 4.0020-3 -2048.0 7.6201 28.242 378 1.1739 -1.0104 2.2011 1.2106 553.6 1276 .651 1.2503 1.3080 575.5 671 .704
; 870 3.9481-3 -2026.1 7.6454 28.186 381 1.1681 -1.0101 2.1743 1.2122 557.8 1252 .661 1.2533 1.3078 579.3 679 .703
i 380 3.8960-3 -2004.6 7.6700 28.133 384 1.1588 -1.0096 2.1295 1.2148 562.1 1217 .671 1.2563 1.3076 583.2 687 .702
850 3.86456-3 -1983.6 7.6938 28.084 386 1.1463 ~-1.0089 2.0681 1.2183 566.6 1175 .680 1.2592 1.3074¢ 586.9 695 .701
900 3.7969-3 -1963.3 7.7165 28.041 389 1.1310 -1.0080 1.993¢ 1.222% 571.3 1128 .688 1.2620 1.3071 590.6 702 .700
— 910 3.7501-3 -1943.7 7.7381 28.003 392 1.1140 -1.0070 1.9102 1.2283 576.1 1079 .695 1.26647 1.3068 594.2 709 .699
9520 3.7051-3 -1925.1 7.7585 27.971 395 1.0964 ~1.0060 1.8244 1.2344% 581.0 1031 .699 1.2674¢ 1.3064 597.7 717 .699
! 930 3.6618-3 -1907.2 7.7777 27.944 398 1.0793 -1.0050 1.7415 1.26408 585.9 988 .701 1.2699 1.3060 601.1 7264 .699
: 9640 3.6201-3 -1890.2 7.7959 27.923 401 1.0637 -1.0040 1.6661 1.2472 590.8 951 .702 1.2724 1.3055 604.5 730 .69%8
$50 5.5798-3 ~1873.9 7.8132 27.906 404 1.0501 ~-1.0032 1.6011 1.2531 595.6 921 .702 1.27649 1.3050 607.8 737 .698
960 3.5409-3 -1858.2 7.8297 27.893 407 1.0387 -1.0025 1.5472 1.2585 600.1 898 .700 1.2773 1.3064 611.0 763 .699
970 3.5031-3 ~18642.9 7.8455 27.883 409 1.0296 -1.0019 1.5042 1.2630 604.4 881 .699 1.2796 1.3038 614.1 750 .699
- 980 3.4665-3 -1828.0 7.8607 27.876 412 1.022¢ -1.0015 1.4708 1.2667 608.5 869 .698 1.2819 1.3032 617.2 756 .699
- 990 3.4308-3 -1813.5 7.8755 27.870 415 1.0169 -1.0011 1.4453 1.2696 612.3 862 .696 1.2842 1.3026 620.3 762 .699

$6



FUEL H/C ATOM RATIO =

DRY AIR
T

=

P el el 2 et et b et RN NN NN s

et bt e bt bt et b e b bt et bt e et

DENSITY

G/CM3

.3960-3
.2332-3
.0859-3
.9517-3
.8287-3

.7155-3
.6111-3
.5146-3
.6246-3
.3410-3

.2629-3
.1899-3
.1215-3
.0572-3
.9967-3

.9396-3
.8857-3
.8348-3
.7865-3
.7606-3

.6971-3
.6556-3
.6162-3
.5785-3
.5425-3

.5080-3
.64750-3
.%634-3
.6129-3
.3836-3

.3553-3
.3279-3
.3013-3
.2754-3
.2501-3

.2253-3
.2010-3
L1771-3
.1535-3
.1302-3
.1073-3

H
J/76

-1799.
-1729.
-1660.
-1591.
-1522.

~16453.
-1384.
-1315.
-1245.
-1176.

-1106.
-1036.
-965.
~895.
~824.

~-753.
-682.
-610.
-538.
~466.

-394,
-321.
-248.
-175.
-101.

-26.

49.
126.
205.
285.

369.
455.
566.
641.
762.

851.
967.
1091.
1223,
1364.
1514,

TABLE

1.700; F/A

Mmoo m OO QN OO =000 0oL 0000 O (it WO N O WO PN

EN

OO OOOD VO OVO WOV WOO V000008 W0 00000 00000k oooof».\:w

TROPY
J7G K
.8900

0.087066;
M VIS
MICRO
POISE
866 418
857 432
855 446
854 459
854 4673
853 486
853 6499
853 512
853 524
853 537
853 549
853 561
853 574
.853 586
.853 598
.853 609
853 621
853 633
852 644
852 656
851 667
851 678
8649 689
848 700
846 711
843 722
839 733
833 743
826 754
8316 764
802 775
785 785
762 795
733 805
6356 815
650 825
594 835
527 844
449 856
.359 863
.259 872

EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO = 1.2496;
REACTING COMPOSITIONS
DLVDLT DLVDLP cpP (GAM)S Vs COND PRAN
MICRO
J/7G K M/7S  W/CM K
1.0127 -1.0009 1.4262 1.2718 616.0 857 .695
1.0032 -1.0002 1.3838 1.2769 632.6 861 .694
1.0009 -1.0001 1.3756 1.2777 647.7 883 .695
1.0003 ~1.0000 1.3754 1.2774 662.2 907 .696
1.0002 -1.0000 1.3775 1.2767 676.3 933 .698
1.0001 -1.0000 1.3806 1.2759 690.0 959 .699
1.0001 -1.0000 1.3839 1.2750 703.4 985 .700
1.0000 ~1.0000 1.3878 1.27641 716.5 1012 .702
1.0000 -1.0000 1.3918 1.2730 729.4 1038 .703
1.0000 -1.0000 1.3961 1.2720 742.0 1065 .703
1.0000 -1.0000 1.4004 1.2709 754.4 1092 .704
1.6000 -1.0000 1.4068 1.2699 766.5 1119 .705
1.0000 -1.00060 1.4092 1.2688 778.5 1146 .705
1.0001 -1.0000 1.4137 1.2677 790.2 1176 ,705
1.0001 -1.0000 1.4181 1.2667 801.7 1202 .705
1.0001 -1.0000 1.4227 1.2656 813.1 1230 .705
1.0002 -1.0000 1.427¢ 1.2646 824.3 1259 .704
1.0003 -1.0000 1.4323 1.2635 835.3 1289 .703
1.0004 -1.0000 1.4375 1.2624 846.2 1319 .702
1.0007 -1.0000 1.4431 1.2612 856.8 1351 .700
1.0010 ~1.0000 1.4495 1.2600 867.3 1385 .698
1.0014 -1.0000 1.4569 1.2586 877.6 1421 .695
1.0020 -1.0001 1.4657 1.2570 887.7 1460 .692
1.0029 -1.0001 1.4764 1.2552 897.6 1503 .688
1.0041 -1.0001 1.4897 1.2530 907.2 1551 .683
1.0057 -1.0002 1.5065 1.2506 916.6 1606 .677
1.0079 -1.0003 1.5280 1.2473 925.6 1669 .671
1.0108 -1.0004 1.5554¢ 1.2436 934.3 17642 .66%
1.0148 -1.0005 1.5908 1.2390 942.6 1829 .656
1.0202 -1.0007 1.6361 1.2337 950.5 1933 .647
1.0273 -1.0010 1.6939 1.227¢ 958.0 2058 .638
1.0364 -1.0014 1.7666 1.220% 9$65.0 2208 .628
1.0482 -1.0019 1.8567 1.2127 971.7 2389 .618
1.0628 -1.0025 1.9655 1.2046 978.3 2605 .607
1.0805 -1.0032 2.0933 1.1965 984.8 2860 .597
1.1012 -1.0041 2.2383 1.1887 991.5 3156 .585
1.1246 -1.0052 2.3971 1.1817 998.5 3492 .573
1.1501 -1.006% 2.5651 1.1756 1006.0 3867 .560
1.1772 -1.0077 2.7375 1.1704 1014.0 4277 .546
1.2052 -1.0092 2.9100 1.1662 1022.5 4719 .532
1.2337 -1.0107 3.0794 1.1629 1031.6 5190 .517

6.4D CONCLUDED

(ONLY GAS PHASE PERMITTED)

.— PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P = 1013.25 KPA (10.00 ATM)
FROZEN COMPOSITIONS

cpP GAM Vs COND PRAN
MICRO

J7G K M/S5  W/CM K
1.2866¢ 1.3020 623.3 768 .760
1.2970 1.2989 638.0 799 .701
1.3072 1.295% 652.3 829 .703
1.3171 1.2931 666.2 859 .70¢4
1.3265 1.2904 679%.9 888 .706
1.3356 1.2878 693.2 918 .707
1.36443 1.2854 706.3 9647 .708
1.3526 1.2832 719.1 977 .708
1.3605 1.2811 731.7 1006 .70%
1.3681 1.2791 7644.1 1035 .710
1.3754 1.2772 756.2 1064 .710
1.3823 1.2754 768.2 1093 .710
1.3889 1.2738 780.0 1122 .710
1.3952 1.2722 791.6 1150 .710
1.4011 1.2707 803.0 1179 .710
1.4068 1.2693 814.3 1207 .71¢
1.4122 1.2680 825.4 1236 .710
1.64173 1.2668 836.4 1264 .710
1.6222 1.2657 847.3 1292 .709
1.4268 1.2646 858.06 1319 .709
1.4312 1.2636 868.6 1347 .708
1.4353 1.2626 879.0 1374 .708
1.4393 1.2617 889.4 1402 .708
1.64430 1.2609 899.7 1429 .707
1.4665 1.2601 909.8 1456 .707
1.4699 1.2594 919.9 16483 .706
1.4531 1.2587 929.9 1510 .705
1.4561 1.2581 939.8 1537 .704
1.4590 1.2576 949.6 1564 .703
1.4617 1.2571 959.5 1591 .702
1.4662 1.2567 969.3 1618 .701
1.6666 1.2563 979.1 1645 .700
1.4689 1.2561 989.0 1672 .699
1.4710 1.2560 998.9 1700 .697
1.4729 1.2568 1009.0 1727 .695
1.47648 1.2561 1019.2 1754 .694
1.64766 1.2564% 1029.6 1782 .692
1.4780 1.2569 1040.2 1809 .690
1.4794 1.2575 1051.0 1837 .687
1.4807 1.2582 1062.1 1866 .685
1.4819 1.2592 1073.4 1894 .682
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L6

FUEL H/C ATOM RATIO =

DRY AIR
T

340

350
360
370
380
330

400
410
620
630
440

450
460
670
630
490

500
510
520
530
540

550
560
570
580
590

HH WU NN W HWHWH W S p HHppn oo, TIONONONON ~~J 0o 000

DENSITY
G/CM3

.8981-2
.6766-2
.0892~-2
.7375-2
.4151-2

.1185-2
.8647-2
.5912-2
.3558-2
.1367-2
.9689-2

.9321-2
.7408-2
.5616-2
.3928-2
.2362-2

.0847-2
.9634-2
.8098-2
.6832~2
.5631-2

.6691-2
.3405-2
.2372-2
.1386-2
.0445-2

.95646-2
.8686-2
.7862-2
.7073-2
.6315-2

.5588-2
.6889-2
.4217-2
.3570-2
.2966-2

.2345-2
.1765-2
.1205-2
.0664-2
.0141-2

H
J76G

-2935.
-2924.
~2914.
=2904.
-2893.

-2883.
-2872.
-2862.
-2851.
-2841.
-2832.

-2830.
-2820.
-2809.
-2799.
-2788.

-2777.
-2766.
-2756.
-2745.
-273%.

-2723.
-2712.
-2701.
-2691.
-2680.

~-2668.
=2657.
-2646.
-2635.
-2626.

~2613.
-2601.
-2590.
-2579.
-2567.

-2556.
-2544.
-2532.
-2520.
-2509.

1.700;

COWVEN TP OD WOBRN® ~NWHBLWHIN OO0

o oo HAUOO

—Oo~NPO

EN

[ e We N e ) NN AN O TN oo (SR N RE RN [GUG RGBS, RV, RV, | vt n

TROPY
JsG K

.3620
L6124
L6606
.5067
.5510

.5935
L6344
.6739
L7121
L7690
.7782

.7848
.8194
.8531
.8858
L9176

. 9486
.9788
.0082
L0370
.0650

.0925
L1194
.16457
L1715
L1967

.2215
.2459
.2698
.2933
L3164

L3391
L3615
. 3836
L6053
L4268

L4480
L6689
L4896
.5101
.5304

TABLE

MW

.206

.203

.202
.201
.200
.199
.197

.196
.193
.191
.188
.185

F7A @ 0.087066;

VIS
MICRO
POISE

187

192
196
201
205
210

214
218
223
227
231

235

243
247
251

255
259
263
266
270

274
278
282

28%

6.5D

EQUIV.

RATIO

DLVDLT DLVDLP

Bt e b b bt et b e b bt et b b et bt bt b b bt b bt bt b bt et e et el

b

.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
L0000
.00080

.0000
.0000
.0000
.0000
.0000

.0000
.g000
.0000
.0000
.0001

.0001
.0002
.0002
.0003
.0004

.0005
.0006
.0008
.00190
.0012

.0015
.0018
.0022
.0026
L0031

L0037
L0044
.0052
L0061
.0070

-1.
-1
-1.
-1.
-1.

-1.
-1.
-1.
.0001
-1.

-1.
-1.
~1.
.0003
-1.

.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000
.0000

.0000
.0000
.00600
.0000
.0000

.0000
.0000
-1.
-1.
-1.

0000
0000
0000

0000
0000
0000
0000
0001

0001
0001
0001

0002
0002

0002
0003

CHEM. EQUIV. RATIO = 1.2696;
REACTING COMPOSITIONS

cP (GAM)S Vs COND PRAN

MICRO

J7G6 K M/S W/7CM K
.0320 1.3809 280.4 156 .771
L0341 1.3799 287.2 166 .767
.0362 1.3788 293.9% 173 .764%
.0384 1.3777 300.3 181 .761
L0607 1.3766 306.7 189 .758
L0630 1.3754¢ 312.9 197 .756
.0455 1.37642 318.9 206 .756
L0679 1.3730 324.9 214 .753
.0505 1.3717 330.7 221 .752
.0531 1.3705 336.4 229 .751
L0553 1.369¢ 340.9 235 .750
.0558 1.369%92 342.0 237 .750
.0586 1.3679 347.4 244 .750
L0614 1.3665 352.8 251 .751
L0642 1.3652 358.1 259 .751
L0672 1.3638 363.3 266 .751
L0702 1.3624 368.4 273 .751
.0733 1.3610 373.5 281 .751
.0764 1.3596 378.4 288 .750
.0796 1.3581 383.3 296 .749
.0830 1.3567 388.1 303 .749
.0864 1.3552 392.8 311 .748
.0899 1.3537 397.5 319 .747
.0935 1.3521 402.1 326 .746
.0973 1.3506 406.6 336 .745
L1011 1.3490 411.1 342 .745
1.1052 1.3474 415.5 349 .7644
1.1094 1.3457 619.8 357 .7642
1.1137 1.3440 624.1 365 .741
1.1183 1.3423 428.3 374 .739
1.1231 1.3406 4632.5 382 .738
1.1282 1.3388 4636.6 391 .736
1.1335 1.3369 6440.6 400 .733
1.1392 1.3350 4644.6 410 .730
1.1452 1.3330 448.5 420 .727
1.1515 1.3310 452.4 430 .724
1.1583 1.3289 456.2 4641 .721
1.1655 1.3267 460.0 452 .717
1.1733 1.3245 4663.7 464 .713
1.1816 1.3222 467.4 476 .708
1.1905 1.3198 471.0 489 .704

06004

Pt bt bt bt et bl et bk ek bt bt et bt b bt ot e bt et b o o ol ek ol et

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)

= 1.250;

P = 5066.25 KPA (50.00 ATM)
FROZEN COMPOSITIONS

cP
J76 K

.0320
.0360
L0362
.0384
L0407

.0630
.0454
.0479

e e el el el e el el e o o L T S T S e el e I Y e S N

GAM

Vs COND PRAN
MICRO

M/S W/CM K

280.64 156 .771
287.2 164 .767
293.9 173 .764
300.3 181 .761
306.7 189 .758
312.9 197 .756
318.9 206 .754
3264.9 214 .753
330.7 221 .752
336.4 229 .751
3640.9 235 .750
342.0 237 .7580
347 .4 244 ,750
352.8 251 .751
358.1 259 .751
363.3 266 .751
368.5 273 .751
373.5 280 .751
378.5 288 .751
383.3 295 .750
388.2 303 .750
392.9 310 .749
397.6 317 .749
402.2 326 .749
406.7 332 .749
6l1.2 339 .749
415.6 346 .749
420.0 353 .749
424.3 360 .748
428.6 367 .748
432.8 374 .748
637.0 381 .748
461.1 388 .748
445.2 395 .7648
469.2 402 .748
453.2 610 .747
457.2 417 .7647
661.1 426 .746
465.0 431 .746
468.8 439 .746
472.7 44§ .765

T T e .



86

FUEL H/C ATOM RATIO =

DRY AIR

e = SERNNN NN DDA NN RN RN

DENSITY H

G/CM3 J76

.9635-2 -2497.
.91645-2 -2485.
.8670-2 -26472.
.8210-2 -2460.
.7763-2 -2448.

.7330-2
.6609-2
.6699-2
.6101-2
.5713-2

.5336-2
.6967-2
.6609-2
.4258-2
.3916-2

.3582-2
.3255-2
.2935-2
.2621-2
.2314-2

.2013-2
.1718-2
.1428-2
.1146-2
.0864-2

.0590-2
.0320-2
.0055-2
.9795-2
.95640-2

.9289-2
.90643-2
.8802-2
.8567-2
.8336-2

.8112-2
.7893-2
.7680-2
.7473-2
.7273-2

-26435.
-26423.
-2410.
-2397.
-2383.

-2376.
-2356.
-2343.
-2328.
-2314.

-2299.
-2284.
-2269.
-2253.
-2237.

-2221.
-2204.
-2186.
-2168.
-2150.

-2131.
-2112.
-2093.
-2073.
-2052.

-2032.
-2011.
-1990.
~1968.
-1947.

-1926.
=-1965.
-1884.
-1864.
-1844.

TABLE 6.5D CONTINUED .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

(ONLY GAS PHASE PERMITTED)

1.700; F/A = 0.087066; EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO = 1.2496; P = 5066.25 KPA (50.00 ATM)
REACTING COMPOSITIONS FROZEN COMPOSITIONS

ENTROPY MW VIS DLVYDLT DLVDLP cP (GAM)S Vs COND PRAN CcP GAM Vs COND PRAN

MICRO MICRO MICRO

J/7G6 K POISE J76 K M/5  W/CM K J7G K M/5  W/CM K
1 6.5504 29.181 293 1.0082 -1.0004 1.2001 1.3173 474.5 502 .699 1.1541 1.3278 476.4% 453 .764
0 6.5704 29.177 296 1.0094 -1.0005 1.2105 1.3147 478.0 517 .696 1.1578 1.3265 480.2 461 .764
9 6.5901 29.172 300 1.0109 -1.0006 1.2216 1.3120 438l1.5 532 .688 1.1614 1.3252 483.9 468 .763
6 6.6098 29.167 303 1.0124 -1.0007 1.2337 1.3092 4684.9 5648 .683 1.1651 1.3239 487.6 476 .742
2 6.6293 29.161 307 1.0142 ~1.0008 1.2468 1.3062 488.2 564 .678 1.1687 1.3227 491.3 483 .762
7 6.6487 29.154¢ 310 1.0162 -1.0009 1.2610 1.3032 491.5 582 .672 1.1724 1.3215 49%94.9 491 .741
0 6.6681 29.146 314 1.0184 -1.0010 1.2764% 1.3000 494.7 601 .667 1.1761 1.3202 498.6 499 740
1 6.687¢ 29.137 317 1.0209 -1.0012 1.2931 1.2967 697.9 620 .661 1.1797 1.3190 502.2 506 .739
1 6.7067 29.128 321 1.0236 -1.0013 1.3111 1.2932 501.0 641 .656 1.1834 1.3179 505.8 514 .738
9 6.7260 29.117 324 1.0265 -1.0015 1.3307 1.2897 5064.1 663 .651 1.1871 1.3167 509.3 522 .737
5 6.7453 29.105 327 1.0298 -1.0017 1.3520 1.2860 507.1 685 .646 1.1908 1.3156 512.9 529 .737
9 6.7646 29.092 331 1.0335 -1.0019 1.3749 1.2822 510.1 709 .641 1.1944 1.3145 516.5 537 .736
0 6.78406 29.078 334 1.0376 -1.0022 1.3998 1.2783 513.0 734 .637 1.1981 1.3135 520.0 545 .735
9 6.8035 29.062 338 1.06418 -1.0024 1.4265 1.2743 515.9 761 .633 1.2018 1.3124 523.5 553 .734
5 6.8231 29.045 341 1.0465 -1.0027 1.4553 1.2702 518.7 788 .629 1.2054 1.3114 527.1 561 .733
7 6.8629 29.026 344 1.0516 -1.0030 1.4862 1.2660 521.5 817 .626 1.2090 1.3105 530.6 569 .731
7 6.8628 29.005 347 1.0571 -1.0033 1.5193 1.2619 524.3 847 .623 1.2126 1.3096 5364.1 577 .73¢0
4 6.8829 28.982 351 1.0630 -1.0037 1.5544 1.2577 527.1 878 .621 1.2162 1.3087 537.7 585 .729
6 6.9032 28.957 356 1.0694 -1.0041 1.5917 1.2535 529.8 910 .618 1.2198 1.3079 541.2 593 .728
5 6.9237 28.930 357 1.0762 -1.0045 1.6309 1.249% 532.6 9644 .617 1.2233 1.3071 544.8 601 .727
0 6.9446 28.901 360 1.0833 -1.0049 1.6721 1.2456 535.4 978 .616 1.2269 1.3063 548.3 609 .726
1l 6.9655 28.870 363 1.0908 -1.005¢ 1.7148 1.2414 538.1 1012 .615 1.2303 1.3056 551.9 617 .725
7 6.9868 28.837 366 1.0986 -1.0058 1.7588 1.2377 540.9 1047 .615 1.2338 1.3050 555.5 625 .723
9 7.0084 28.801 369 1.1067 -1.0063 1.8037 1.2341 543.8 1082 .616 1.2372 1.3044 559.1 633 .722
6 7.0303 28.763 372 1.1148 -1.0068 1.8490 1.2307 546.7 1117 .617 1.2405 1.3038 562.7 641 .721
9 7.0526¢ 28.722 375 1,1230 -1.0073 1.8940 1.2276 549.6 1150 .618 1.26439 1.3033 566.3 649 ,720
8 7.0748 28.679 379 1.1311 -1.0079 1.9379 1.2248 552.6 1182 .620 1.2471 1.3029 569.9 657 .718
2 7.0975 28.635 381 1.1389 -1.00864 1.9799 1.2223 555.7 1212 .623 1.2503 1.3025 573.6 665 .717
2 7.1203 28.588 384 1.1462 -1.0089 2.0190 1.2201 558.8 1240 .626 1.2535 1.3021 577.3 673 .716
8 7.16433 28.540 387 1.1529 -1.0093 2.0540 1.2183 562.0 1263 .630 1.2566 1.3018 581.90 681 .715
1 7.1665 28.490 390 1.1585 -1.0097 2.0838 1.2170 565.4 1282 .634 1.2596 1.3015 584.7 689 .713
1 7.1896 28.440 393 1.1630 -1.0100 2.1070 1.2160 568.8 1296 .639 1.2626 1.3013 588.4 697 .712
0 7.2127 28.388 396 1.1660 -1.0103 2.1225 1.2155 572.3 1304 .645 1.2655 1.3011 592.1 705 .711
7 7.2357 28.337 399 1.1672 -1.0104 2.1290 1.2155 575.9 1305 .651 1.2683 1.3010 595.8 713 .710
4 7.2585 28.287 402 1.1666 -1.0105 2.1256 1.2161 579.7 1299 .657 1.2711 1.3008 599.5 720 .709
2 7.2809 28.237 404 1.1635 -1.0103 2.1113 1.2172 583.5 1286 .66% 1.2738 1.3007 603.2 728 .708
2 7.3029 28.190 407 1.1582 ~1.0101 2.0860 1.2189 587.5 1265 .671 1.2764 1.3005 606.8 736 .707
6 7.3263 28.145 410 1.1507 ~1.0097 2.0499 1.2212 591.6 1239 .678 1.2789 1.3004 610.4% 743 .706
3 7.3451 28.103 413 1.1410 -1.0091 2.0038 1.2241 595.8 1207 .685 1.2814 1.3002 614.0 750 .705
5 7.3652 28.064 416 1.1295 -1.0085 1.9495 1.2276 600.1 1172 .691 1.2838 1.3000 617.5 757 .705



FUEL H/C ATOM RATIO =

DRY AIR

T

(G RO R, N, K. N3 CONO\NCNON O [ RN NN N ~¢ ~J 00 00 0o [o - J o "RV RV, V. D bt e et ot pd s gt Ll el aad el ol

DENSITY

G/7CM3

.7079-2
.6200-2
.56440-2
L4762-2
.641645-2

.3578-2
.3056-2
.2572-2
.2123-2
.1705-2

.1315-2
.0650-2
.0608-2
.0286-2
.9835-3

.6982-3
.6288~3
.1739-3
.9325-3
.7034-3

.4857-3
.2786-3
.0814-3
.8932-3
.7136-3

.5618-3
.3776-3
.2198-3
.0686-3
.9233-3

.7835-3
.6489-3
.5189-3
.3932-3
.2715-3

.1533-3
.0384-3
.9266-3
.8169-3
.7098-3
.6067-3

J/76

-1825.
-1738.
-1663.
=-1592.
-1523.

-1453.
-1386.
-1315.
-1245,
-1176.

~1106.

676.

762.
853.
949.
1050.
1155.
1267.

LA N 00 = N=0oMN &S AN =N =00 (i~ O ofANUITW

ONOPOVW HUWPDN oW

1.700;

EN

0000000000 00000000 000000000 00000008 OO0~ SIS NN~

OO 00 o Ca 08

TROPY
376 K

.3845
L4692
.5394
.6023
.6616

L7178
7721
.8264
.8750
.9239

.9713
L0173
L0620
.105¢4
L1677

.1888
.2289
L2681
.3063
L3436

. 3801
L4159
L4509
.4852
.5189

.5520
.5846
.6167
.6485
.6799

L7112
L7624
L7736
.8050
.8368

.8691
.9021
.9360
.9709
.0070
.06445

TABLE 6.5D CONCLUDED

F7A =

0.087066;

M

.029
.915
.874%
.861
.856

.855
.854%
.854
.854
.854

.85%
.853
.853

.853

.853
.853
.853
.853
.853

.852
.852
.852
.851
.850

.849
.847
.8644
.861
.837

.832
.825
.816
.804
.789

771
.748
.719

1663
1594

vis
MICRO
POISE

418
432
446
459
473

486
499
512
524
537

549
561
574
586
598

609
621
633
664
656

667

EQUIV. RATIO = 1.250; CHEM. EQUIV. RATID = 1.2496;
REACTING COMPOSITIONS
DLVDLT DLVDLP CcP (GAM3S Vs COND PRAN
MICRO
J/7G K M/S  WsCHM K
1.1166 -1.0077 1.8893 1.2317 604.4 1135 .696
1.0522 -1.0036 1.5955 1.25649 626.4 978 .705
1.0175 -1.0013 1.4438 1.2700 645.5 919 .700
1.0056 -1.0006¢ 1.3960 1.2751 661.5 919 .698
1.0020 ~1.0002 1.3842 1.2760 676.0 937 .698
1.0008 ~-1.0001 1.3829 1.2757 689.9 960 .699
1.0004 -1.0000 1.3850 1.2750 703.4 986 .701
1.0002 -1.0000 1.3883 1.2740 716.5 1012 .702
1.0002 -1.0000 1.3921 1.2730 729.4 1039 .703
1.0001 -1.0000 1.3962 1.2720 742.0 1065 .704%
1.0001 -1.0000 1.4005 1.2709 756.4 1092 .70¢4
1.0001 -1.0000 1.4048 1.2699 766.5 1119 .705
1.0001 -1.0000 1.4091 1.2688 778.5 1146 .705
1.0001 -1.0000 1.4134 1.2678 7%90.2 1173 .706
1.0001 -1.0000 1.4178 1.2667 801.8 1201 .706
1.0001 -1.0000 1.4221 1.2657 813.1 1228 .706
1.0001 -1.0000 1.4264% 1.26647 824.4 1256 .705
1.0001 -1.0000 1.4307 1.2637 835.4 1284 .705
1.0002 -1.0000 1.4351 1.2628 846.3 1313 .704%
1.0003 -1.0000 1.4396 1.2618 857.0 13642 .703
1.0004 -1.0000 1.444% 1.2608 867.6 1371 .702
1.0006 -1.0000 1.4495 1.2597 878.0 1402 .701
1.0009 -1.0000 1.4552 1.2586 888.3 1436 .699
1.0013 -1.0000 1.4616 1.2574¢ 898.4 1468 .697
1.0018 -1.0001 1.4690 1.2561 908.3 1503 .695
1.0025 -1.0001 1.4777 1.2546 918.0 1562 .692
1.0034 -1.0001 1.4882 1.2529 927.6 1584 .688
1.00646 -1.0002 1.5011 1.2509 936.9 1630 .684
1.0062 -1.0002 1.5168 1.2486 9646.0 1682 .680
1.0083 -1.0003 1.5363 1.2659 954.8 1740 .675
1.0110 -1.0004 1.5605 1.2427 963.4 1807 .669
1.0146 -1.0005 1.5905 1.238%9 971.6 1883 .663
1.0191 -1.0007 1.6275 1.2346 979.5 1972 .657
1.0249 -1.0010 1.6729 1.2297 987.2 2076 .650
1.0322 -1.0013 1.7280 1.2243 994.5 2196 .643
1.0411 -1.0016 1.7939 1.2184 1001.6 2333 .635
1.0519 ~1.0021 1.8712 1.2122 1008.5 2494 .627
1.0647 -1.0027 1.9601 1.2060 1015.3 2679 .619
1.0795 -1.0034 2.0598 1.1998 1022.2 2888 .610
1.0961 -1.0041 2.1687 1.1940 1029.3 3123 .601
1.1143 -1.0050 2.2845 1.1887 1036.6 3381 .591

.= PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)

J

el e L T T T R Sy e T T e I L e e e e L Ty Sy ury Sy ary

P B 5066.25 KPA (50.00 ATM)

FROZEN COMPOSITIONS
CcP GAM VS COND PRAN
MICRO

/G K M/S  W/CM K
.2862 1.2998 620.9 764 .704
.2970 1.2981 637.1 797 .703
L3073 1.2956 652.0 828 .703
L3171 1.2930 666.1 859 .704
.3265 1.2903 679.8 888 .706
.3356 1.2878 693.2 918 .707
.36643 1.285% 706.3 947 .708
.3526 1.2832 719.1 977 .708
.3605 1.2811 731.7 1006 .709
.3681 1.2791 744.1 1035 .710
.3754 1.2772 756.2 1064 .710
.3823 1.2754 768.2 1093 .710
.3889 1.2738 780.0 1122 .710
.3952 1.2722 791.6 1150 .710
L4011 1.27067 803.0 1179 .710
L4068 1.2693 814.3 1207 .710
.6122 1.2680 825.4 1235 .710
L4173 1.2668 836.4 1264 .710
.6222 1.2657 847.3 1292 .709
.4268 1.2646 858.0 1319 .709
L6312 1.2636 868.6 1347 .709
.4353 1.2626 879.0 137¢ .708
L4392 1.2617 889.4 1402 .708
.6630 1.2609 899.6 1429% .707
L6665 1.2601 909.7 1456 .707
L4699 1.2593 919.8 1482 .706
.4531 1.2586 929.7 1509 .705
.6561 1.2580 939.5 1536 .705
.6590 1.2576 949.3 1563 .704
L4617 1.2568 959.0 1589 .703
L6663 1.2563 968.6 1616 .702
L4667 1.2559 978.2 1643 .701
.46%1 1.2554¢ 987.8 1670 .700
L4713 1.2551 997.3 1697 .699
L4733 1.2548 1006.8 1723 .698
L4753 1.2566 1016.3 1750 .696
L4771 1.2545 1025.9 1776 .695
.4789 1.25644 1035.5 1802 .694
.4805 1.2545 1045.3 1829 .692
.6820 1.2546 1055.1 1855 .691
L4834 1.2549 1065.0 1882 .689
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FUEL H/C ATOM RATIO

DRY AIR

T DENSITY H

K G/CM3 J/76
200 2.081-5 -3201.
220 1.887-5 -3177.
240 1.688-5 -3119.
260 1.369-5 -2885.
280 1.271-5 -2864.
298 1.194-5 -2844.
300 1.186-5 -2842.
320 1.112-5 -2821.
340 1.0647-5 -2799.
360 9.885-6 -2776.
380 9.366-6 -2754.
400 8.893-6 -2731.
420 8.4664-6 -2707.
440 8.072-6 -2681.
460 7.710-6 -2656.
480 7.376-6 -2625.
500 7.058-6 -2593.
520 6.762-6 -2558.
540 6.481-6 -2520.
560 6.216-6 -2478.
580 5.965-6 -2433.
600 5.727-6 -2384.
620 5.506-6 -2333.
640 5.316-6 -2295.
660 5.147-6 -2263.
680 4.993-6 -2234.
700 4.850-6 -2206.
720 4.715-6 -2179.
760 4.587-6 -2152.
760 4.466-6 -2125.
780 4.352-6 -2097.
800 6.2643-6 -2070.

1.700;

TABLE 6.1E

F/7A B 0.087066;

HETEROGENEOUS PROPERTIES

OO 0o SN SO0 LSRR R Y. ) VIO WD = O~ N o~

ENTROPY

J/G K

6
6
7
8
8
8
8
8
8
8
8
3
8
8
8
8.
8
8
8
9
9
9
9
9
9
9
9
9
9
9
9
9

.7344
.86493
L1002
.0328
L1119
L1794

.1861
.2560
.3225
.3859
L6670

.5065
.5652
L6241
.6841
7663

.8114
.8800
.9523
.0282
.1076

.1909
L2734
. 3343
.3839
L4269

L4669
.5053
.5426
.5789
L6163
.664838

M

.255

.259
.247
.219
.179
.131

.081
.010
.918
.876
.861

.856
.854
.854
.853
.853
.853

b bt et et et ek NN NN N e e B et et et et et et U]

.524

.670
.832
.001
.175
.356

.567
.085
.746
.502
.400

.368
.360
. 360
.361

.364

ey ey e N R ol ]

.120

.129
.138
L1647
.157
.167

.177
.186
.194
.200
.206

.211
.216
.222
.227
.232
.238

GAS PHASE PROPERTIES
REACTING COMPOSITIONS

DENSITY MW VIS DLVYDLT DLVDLP CP
MICRO

G/CM3 POISE J7G K
1.853-5 30.418 129 1.0000 -1.000 0.975
1.683-5 30.387 139 1.0000 -1.000 0.98¢
1.528-5 30.087 147 1.0000 -1.000 0.996
1.342-5 28.635 145 1.0000 -1.000 1.064
1.247-5 28.644% 155 1.0000 -1.000 1.068
1.171-5 28.654 164 1.0001 ~-1.000 1.072
1.164-5 28.655 165 1.0001 -1.000 1.073
1.092-5 28.668 174 1.0003 -1.000 1.079
1.028-5 28.684 184 1.0009 -1.000 1.087
9.716-6 28.7061 193 1.0020 -1.000 1.160
9.210-6 28.718 203 1.0041 -1.000 1.121
8.7546-6 28.732 212 1.0079 -1.000 1.153
8.340-6 28.742 220 1.0142 -1.001 1.200
7.961-6 28.744 229 1.0237 -1.001 1.267
7.612-6 28.734 237 1.0371 -1.002 1.357
7.289-6 28.708 246 1.0547 -1.002 1.469
6.986-6 28.662 254 1.0758 -1.004 1.598
6.701-6 28.595 262 1.0986 -1.005 1.735
6.433-6 28.506 270 1.1204 -1.006 1.868
6.180-6 28.399 278 1.1381 -1.007 1.983
5.962-6 28.278 286 1.1492 -1.008 2.073
5.717-6 28.146 293 1.1525 -1.008 2.135
5.506-6 28.010 300 1.1351 -1.007 2.085
5.316-6 27.918 307 1.0732 -1.004 1.746
5.1647-6 27.876 314 1.0292 -1.002 1.502
4.993-6 27.861 321 1.0101 -1.001 1.400
4.850-6 27.856 327 1.0034 -1.000 1.368
4.715-6 27.854 334 1.0012 -1.000 1.360
4.587-6 27.854 340 1.000% -1.000 1.360
4.466-6 27.853 346 1.0002 -1.000 1.361
4.352-6 27.853 353 1.0001 -1.000 1.363
4.263-6 27.853 359 1.0000 -1.000 1.364

.=~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

(GAM)S

1.389
. 387
. 384
.375
.373
.371

. 371
.368
.364
.359
.352

. 342
.329
.313
.295
.277

.260
L2646
.235
.226
.219

o bt bt s bt bt b et et et B e bt et bl B bt e e

.214
L2146
.239
.264
.277

.281
.282
.281
.281
.280
.280

et Bt et et et et e et et B

EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO B 1.2496;

Vs
M/S

276
289
303
322
334
344

345
356
367
376
386

394
402
409
415
421

428

P =

COND PRAN

MICRO

Ws

cM K

171 .735
187 .731
199 .736
200 .768
216 .764%
231 .761
232 .761
248 .757
267 .750
289 .736
318 .713
358 .682
611 .6646
480 .604
565 .569
662 .545
761 .533
851 .534
921 .547
966 .570
989 .599
996 .628
951 .658
784 .68¢4
687 .686
657 .683
656 .682
666 .682
678 .682
691 .682
706 .683
716 .683

1.01325 KPA ¢ 0.01 ATM)

GAS PHASE PROPERTIES
FROZEN COMPOSITIONS

ce
J76 K

0.975
. 980
.99%6
.064
.068
.071

.071
.075
.080
. 086
.089

.094

I et e B b e b bt et b b R O
—
N
oo

GAM COND PRAN

1.389%
.387
.384
. 375
.373
.372

.371

[ T ] T el el el o e B ol T i Sl Xl ol o
[
Sy
V-]

MICRO

W/
M K
171
187
199
200
216
230

231
2646
261

275 .

291

306
321
337
353
370

389

409 .

630

453 .

476

500
522
540

555 .

569

582
595
607
620
633
646

.735
.731
.736

686
688
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TABLE 6.2E .~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

FUEL H/C ATOM RATIO B 1.700; F/A B 0.087066; EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO = 1.2496; P = 10.1325 KPA ¢ 0.10 AfM)

DRY AIR

HETEROGENEOUS PROPERTIES GAS PHASE PROPERTIES GAS PHASE PROPERTIES
REACTING COMPOSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY MW cP CcP DENSITY MW VIS DLVDLT DLVDLP CP (GAM)S VS COND PRAN cP GAM COND PRAN
REACT FROZ MICRO MICRO MICRO
K G/CM3 J/6G J7G K J/7G6 K J/G K G/CM3 POISE J7G K M/s W/ J7G K C“/K
CM K

200 2.081-4 -3202.0 6.1727 27.853 1.020 1.017 1.854-4% 30.420 129 1.0000 -1.000 0.975 1.389 276 171 .735 0.975 1.38% 171 .735
220 1.891-4¢ -3181.1 6.2721 27.853 1.083 1.034 1.685-4 30.417 1640 1.0000 -1.000 0.979 1.388 289 187 .730 0.979 1.388 187 .730
240 1.730-4 -3156.6 6.3784 27.853 1.482 1.051 1.543-4 30.387 150 1.0000 -1.000 0.983 1.386 302 203 .728 0.983 1.386 203 .728
260 1.570-4 -3110.0 6.5637 27.854 3.799 1.068 1.415-4¢ 30.181 159 1.00600 -1.000 0.995 1.383 315 216 .730 0.995 1.383 216 .730
280 1.340-4 -2943.8 7.1753 27.87312.171 1.135 1.271-4 29.211 160 1.0000 -1.000 1.042 1.376 331 222 .752 1.041 1.376 221 .752
298 1.1964-4 -286464.7 7.5238 27.922 1.078 1.064 1.171-4 28.654 166 1.0000 -1.000 1.071 1.371 344 230 .763 1.071 1.372 230 .763
300 1.186-4 -2862.7 7.5305 27.924 1.079 1.065 1.164-4 28.655 165 1.0000 ~1.000 1.072 1.371 345 232 .762 1.071 1.371 231 .763
320 1.112-4 -2821.1 7.6004 27.955 1.087 1.07¢ 1.092-4 28.669 174 1.0001 -1.000 1.0676 1.369 356 247 .761 1.075 1.369 2646 .763
360 1.067-4 -2799.2 7.6666 27.992 1.096 1.075 1.028-4 28.685 184 1.0003 -1.000 1.082 1.366 367 262 .759 1.080 1.367 260 .763
360 9.886-5 -2777.2 7.7295 28.033 1.107 1.081 $.716-5 28.703 193 1.0006 -1.000 1.089 1.363 377 280 .753 1,086 1.365 275 .762
380 9.366-5 -2755.0 7.7897 28.078 1.119 1.086 9.211-5 28.722 262 1.0013 -1.000 1.099 1.359 387 299 .744 1.089 1.362 290 .760
600 8.896-5 -2732.4 7.8674 28.125 1.135 1.092 8.756-5 28.741 211 1.0026 -1.000 1.113 1.354 396 323 .730 1.096 1.360 305 .757
420 8.471-5 -2709.5 7.9033 28.173 1.156 1.098 8.345-5 28.759 220 1.0046 -1.000 1.132 1.347 404 351 .711 1.099 1.357 320 .756
4640 8.084-5 -2686.1 7.9577 28.220 1.185 1.104 7.970-5 28.775 229 1.007% -1.000 1.159 1.339 413 386 .687 1.105 1.354 335 .75¢4
460 7.729-5 -2662.1 8.0112 28.264 1.223 1.111 7.626-5 28.787 237 1.0128 -1.001 1.195 1.329 420 430 .658 1.111 1.351 350 .753
480 7.401-5 -2637.1 8.0642 28.304 1.273 1.118 7.310-5 28.792 2645 1.0198 -1.001 1.243 1.317 427 485 .628 1.117 1.349 365 .751
500 7.098-5 -2611.1 8.1174 28.336 1.337 1.125 7.017-5 28.789 253 1.0293 -1.001 1.304 1.304 434 552 .599 1.124 1.346 380 .749
520 6.815-5 ~2583.6 8.1714 28.360 1.417 1.132 6.7644-5 28.774 261 1.0615 -1.002 1.380 1.291 440 628 .574 1.131 1.343 397 .745
5640 6.550-5 -2554.3 8.2266 28.372 1.512 1.140 6.488-5 28.747 269 1.0565 -1.003 1.470 1.277 447 712 .556 1.139 1.341 6414 .740
560 6.300-5 -2522.9 8.2836 28.371 1.625 1.148 6.2647-5 28.705 277 1.0740 -1.004 1.574 1.263 453 798 .547 1.147 1.338 432 .735
580 6.0664-5 -2489.2 8.3428 28.358 1.754 1.157 6.019-5 28.648 285 1.0934 ~1.005 1.690 1.251 459 &8l .546 1.155 1.336 451 .728
600 5.840-5 -2452.6 8.4047 28.332 1.902 1.166 5.804-5 28.574 292 1.1139 -1.006 1.815 1.239 465 958 .553 1.164 1.333 472 .721
620 5.626-5 -2412.9 8.4698 28.295 2.072 1.175 5.599-5 28.484 300 1.1342 -1.007 1.946 1.228 471 1026 .568 1.173 1.331 492 .714
6640 5.422-5 -2369.6 8.5386 28.251 2.272 1.184 5.404-5 28.380 307 1.1531 -1.008 2.080 1.218 478 1084 .589 1.183 1.329 514 .706
660 5.227-5 -2321.8 8.6121 28.202 2.515 1.192 5.218-5 28.262 314 1.1691 -1.009 2.210 1.209 485 1132 .613 1.192 1.328 536 .698
680 5.061-5 -2271.1 8.6878 28.128 2.269 1.201 5.041-5 28.128 321 1.1718 -1.009 2.269 1.204 492 1136 .640 1.201 1.326 558 .6%1
700 6.875-5 -2227.6 8.7509 28.004 2.055 1.209 4.875-5 28.004 327 1.1295 -1.007 2.055 1.216 503 997 .674 1.209 1.326 576 .687
720 64.726-5 -2189.4 8.8046 27.923 1.764 1.215 6.726-5 27.923 334 1.0751 -1.0064 1.764 1.236 515 852 .691 1.215 1.324 592 .685
740 64.592-5 -2156.5 8.8497 27.882 1.547 1.221 4.592-5 27.882 340 1.0350 -1.002 1.547 1.257 527 761 .691 1.221 1.323 606 .685
760 4.468-5 -2126.8 8.8894 27.865 1.439 1.227 4.468-5 27.865 346 1.0146 -1.001 1.439 1.270 537 725 .687 1.227 1.321 620 .686
780 64.353-5 ~2098.6 8.9261 27.858 1.394 1.232 4.353-5 27.858 353 1.0059 -1.000 1.394 1.276 545 717 .635 1.232 1.320 633 .687
800 4.2643-5 -2070.9 8.9611 27.855 1.377 1.238 4,2643-5 27.855 359 1.0024 ~1.000 1.377 1.278 552 722 .684% 1.238 1.318 645 .688

—
(=3
—_
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TABLE 6.3E .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

FUEL Hs/C ATOM RATIO = 1.700; Fs/A @ 0.087066; EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO = 1.2496; P = 101.325 KPA ( 1.00 ATM)
DRY AIR

HETEROGENEOUS PROPERTIES GAS PHASE PROPERTIES GAS PHASE PROPERTIES
REACTING COMPOSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY MW cP cP DENSITY MW VIS DLVDLT DLVDLP CP (GAM)S VS COND PRAN cP GAM COND PRAN
REACT FROZ MICRO MICRO MICRO

K G/CM3 J76 J/7G K 476 K JsG K G/CM3 POISE J76 K M/S Cﬂ/K J/7G K Cﬂ/K

200 2.081~3 -3202.0 5.6121 27.853 1.017 1.017 1.854~3 30.420 129 1.0000 -1.000 0.975 1.389 276 171 .735 0.975 1.389 171 .735
220 1.892-3 -3181.4 5,7100 27.853 1.039 1.034 1.685-3 30.420 140 1.0000 ~1.000 0.978 1.338 289 187 .730 0.978 1.388 187 .730
260 1.733-3 -3160.2 5.8022 27.853 1.094 1.051 1.544-3 30.417 151 1.0000 -1.000 0.982 1.386 302 203 ,727 0.982 1.386 203 .727
260 1.598-3 -3136.5 5.8969 27.853 1.332 1.069 1.425-3 30.396 161 1.0000 -1.000 0.986 1.384 314 219 .725 0.986 1.384 219 .725
280 1.472-3 -3073.9 6.1275 27.853 2.154 1.257 1.319-3 30.299 170 1.0000 -1.000 0.994 1.381 326 233 .726 0.994 1.381 233 .726
298 1.352-3 -3022.2 6.3059 27.856 3.802 1.232 1.228-3 30.036¢ 177 1.0000 -1.000 1.009 1.378 337 264 .731 1.009 1.378 244 .731
300 1.339-3 -3014.9 6.3302 27.857 4.075 1.228 1.218-3 29.989 177 1.0000 -1.000 1.011 1.378 339 2664 .732 1.011 1.378 244 .732
320 1.164-3 -2886.8 6.7414 27.906 9.832 1.133 1.110-3 29.137 179 1.0000 -1.000 1.054 1.371 354 250 ,752 1.053 1.372 250 .752
340 1.047-3 -2799.3 7.0110 27.992 1.094 1.075 1.028-3 28.685 184 1.0001 -1.000 1.080 1.367 367 261 ,761 1.080 1.367 260 .763
360 9.887-4 -2777.3 7.0737 28.033 1.103 1.081 9.717-4 28.703 193 1.0002 -1.000 1.086 1.364% 377 277 .759 1.084 1.365 275 .762
380 9.366-4 -2755.2 7.1336 28.078 1.11) 1.086 9.212-4 28.723 202 1.0004 -1.000 1.092 1.361 387 293 .755 1.089 1.362 290 .760
400 8.898-4 -2732.8 7.1908 28.126 1.121 1.092 8.757-4 28.744 211 1.0008 -1.000 1.100 1.358 396 311 .748 1.094 1.360 305 .758
420 8.6473-4 -2710.3 7.2457 28.176 1.132 1.098 8.346-% 28.765 220 1.0015 -1.000 1.109 1.354 405 330 .74l 1.099 1.357 320 .757
440 8.087-4 -2687.6 7.2987 28.226 1.145 1.106 7.973-4 28,785 229 1.0025 -1.000 1.122 1.349 414 351 ,731 1.104 1.354 334 .756
460 7.735-4 -2664.5 7.3499 28.275 1.161 1.110 7.631-4 28 .80% 237 1.0042 -1.000 1.138 1.344 6422 376 .717 1.110 1.351 349 .755
480 7.411-4 -2641.1 7.3998 28.322 1.182 1.117 7.317-6 28.821 245 1.0065 -1.000 1.158 1.337 430 405 .701 1.116 1.3649 363 .754
500 7.l112-64 -2617.2 7.4485 28.366 1.208 1.123 7.028-4 28.834 253 1.0099 -1.000 1.183 1.330 438 439 .682 1.122 1.346 377 .753
520 6.835~4 -2592.7 7.4965 28.405 1.240 1.130 6.760-4 28.843 261 1.014% -1.001 1.215 1.322 445 481 .660 1.129 1.343 392 .751
540 6.577-4 -2567.6 7.5640 28.440 1.280 1.137 6.510-4 28.847 269 1.0203 ~1.001 1.254 1.313 452 529 .638 1.136 1.340 6408 .749
560 6.337-4 -25641.5 7.5914 28.467 1.329 1.144 6.277-6 28.8644 277 1.0279 -1.001 1.302 1.303 459 584 .616 1.143 1.337 624 .746
580 6.111-64 -2514.3 7.6390 28.6487 1.388 1.152 6.058-4 28.833 284 1.0374 -1.002 1.360 1.292 465 647 .598 1,150 1.335 6440 .7643
600 5.898-4 -2485.9 7.6873 28.6499 1.460 1.159 5.852-4 28.812 292 1.0489 -1.003 1.429 1.281 471 716 .583 1.158 1.332 457 .739
620 5.697-64 -2455.9 7.7365 28.502 1.546 1.167 5.657-4 28.782 299 1.0626 -1.003 1.510 1.270 477 790 .572 1.165 1.330 476 .735
640 5.507-4 -26423.9 7.7871 28.495 1.648 1.175 5.473-4 28.740 306 1.0785 -1.004 1.605 1.258 483 867 .567 1.173 1.327 492 .730
660 5.325-4 -2389.8 7.8396 28.478 1.770 1.183 5.297-4 28.686 313 1.0966 -1.005 1.715 1.267 688 947 .567 1.182 1.325 511 .725
680 5.151-4 -2353.0 7.8946 28.453 1.917 1.191 5.129-4 28.619 320 1.1167 -1.007 1.839 1.235 494 1028 .573 1,190 1.323 530 .720
700 6.983-4 -2312.9 7.9527 28.421 2.094 1.200 %.968-4 28.539 327 1.1385 -1.008 1.978 1.224 500 1109 .583 1.198 1.321 549 .714
720 4.822-4 -2269.0 8.0145 28.383 2.307 1.208 4.815-4 28.445 334 1.1614 -1.009 2.128 1.214 505 1189 .598 1.207 1.320 569 .708
7640 6.666-6 -2220.7 8.0807 28.335 2.276 1.215 4.666-4 28,335 340 1.1829 -1.010 2.276 1.205 512 1261 .614 1.215 1.318 589 .702
760 4.521-4 -2175.0 8.1%16 28.197 2.273 1.223 4.521-4 28.197 347 1.1788 -1.010 2.273 1.205 520 1228 .642 1.223 1.318 608 .698
780 64.386-4 -2130.5 8.1993 28.074¢ 2.151 1.230 4.386-4 28.074 353 1.1533 -1.009 2.151 1.211 529 1133 ,6790 1.230 1.317 625 .694%
800 4.262-4 -2089.6 8.2512 27.980 1.933 1.236 4.262-4 27.980 359 1.1108 -1.006 1.933 1.224 540 1006 .690 1.236 1.316 6641 .692
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TABLE 6.4E .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

FUEL H/C ATOM RATIO = 1.700; F/A = 0.087066; FEQUIV. RATIO = 1.250; CHEM. EQUIV. RATID B 1.2496; P = 1013.25 KPA (10.00 ATM)

DRY AIR

HETEROGENEOUS PROPERTIES GAS PHASE PROPERTIES GAS PHASE PROPERTIES
REACTING COMPOSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY MW cP cP DENSITY MW VIS DLVDLT DLVDLP CP (GAM)S VS COND PRAN cpP GAM COND PRAN
REACT FROZ MICRO MICRO MICRO
K G/CM3 J76G J76 K J7G K J/G K G/CM3 POISE J/76 K M7S W/ J7G K W/
CM K CM K

200 2.077-2 -3202.0 5.0515 27.853 1.017 1.017 1.854-2 30.420 129 1.0000 -1.000 0.975 1.389 276 171 .735 0.975 1.389 171 .735
220 1.888-2 -3181.5 5.1493 27.853 1.034 1.034 1.685-2 30.420 140 1.0000 -1.000 0.978 1.388 289 187 .730 0.978 1.388 187 .730
240 1.731-2 -3160.6 5.2401 27.853 1.056 1.051 1.545-2 30.419 151 1.0000 -1.000 0.982 1.386 302 203 .727 0.982 1.386 203 .727
260 1.598-2 -3139.1 5.3259 27.853 1.095 1.069 1.426-2 30.417 161 1.0000 -1.000 0.985 1.384 314 219 .724% 0.985 1.384 219 .724
280 1.483-2 -3085.5 5.5232 27.853 1.356 1.268 1.323-2 30.408 171 1.0000 -1.000 0.989 1.382 325 234 .723 0.989 1.382 234 .723
298 1.390-2 -3059.7 5.6125 27.853 1.509 1.268 1.262-2 30.381 180 1.0000 -1.000 0.994 1.380 336 247 .723 0.994 1.380 2647 .723
300 1.381-2 -3056.9 5.6219 27.853 1.532 1.268 1.234-2 30.377 181 1.0000 -1.000 0.995 1.380 337 249 .723 0.995 1.380 249 .723
320 1.286-2 -3022.7 5.7321 27.85% 1.941 1.264% 1.1564-2 30.292 190 1.0000 -1.000 1.002 1.377 348 262 .726 1.002 1.377 262 .726
360 1.190-2 -2976.3 5.8725 27.857 2.802 1.249 1.079-2 30.090 197 1.0000 -1.000 1.015 1.374 359 273 .731 1.015 1.3764 273 .731
360 1.084-2 -2904.6 6.0770 27.882 4.594 1.208 1.004-2 29.669 202 1.0000 -1.000 1.039 1.370 372 283 .741 1.038 1.370 283 .741
380 9.513-3 -2777.3 6.4201 28.036 8.793 1.109 9.260-3 28.874 204 1.0001 -1.000 1.082 1.363 386 292 .755 1.081 1.363 291 .757
400 8.897-3 -2733.0 6.5350 28.127 1.116 1.092 8.758-3 28.745 211 1.0002 -1.000 1.096 1.359 397 307 .755 1.094 1.360 305 .758
420 8.474-3 -2710.6 6.5896 28.177 1.124 1.098 8.347-3 28.767 220 1.0005 -1.000 1.102 1.356 406 323 .752 1.099 1.357 320 .757
440 8.088-3 -2688.0 6.6421 28.227 1.132 1.104 7.976-3 28.789 229 1.0008 -1.000 1.110 1.352 415 339 .748 1.1064 1.356 334 .756
460 7.736-3 -2665.3 6.6926 28.278 1.141 1.110 7.633-3 28.810 237 1.0013 -1.000 1.119 1.349 423 357 .743 1.110 1.351 348 .755
480 7.413-3 -2642.6 6.7414¢ 28.328 1.152 1.116 7.320-3 28.831 245 1.0021 -1.000 1.129 1.345 431 376 .736 1.116 1.349 362 .755
500 7.116-3 -2619.2 6.7886 28.375 1.164 1.123 7.032-3 28.850 253 1.0031 -1.000 1.142 1.340 439 397 .728 1.122 1.346 376 .754
520 6.841-3 -2595.8 6.8346 28.421 1.178 1.130 6.765-3 28.867 261 1.0046 -1.000 1,156 1.335 447 421 .717 1.128 1.343 391 .753
540 6.587-3 -2572.1 6.8793 28.464 1.195 1.136 6.518~3 28.882 269 1.0067 -1.000 1,174 1.330 455 448 .705 1.135 1.340 6406 .752
560 6.350-3 -2548.0 6.9232 28.503 1.216 1.163 6.288-3 28.894% 277 1.0093 -1.000 1.195 1.324 462 478 .691 1.141 1.337 421 .750
580 6.128-3 -2523.4 6.9662 28.539 1.241 1.150 6.073-3 28.902 284 1.0127 -1.001 1.228 1.318 469 512 .677 1.148 1.334 436 .748
600 5.921-3 -2498.3 7.0088 28.570 1.270 1.157 5.871-3 28.907 292 1.0171 -1.001 1.249 1.311 476 551 .661 1.155 1.332 451 .747
620 5.726-3 -2472.6 7.0510 28.596 1.306 1.164% 5.682~3 28.907 299 1.0225 -1.001 1.285 1.303 482 594 .6646 1.162 1.329 467 .76%
640 5.563-3 -2466.0 7.0931 28.617 1.349 1.172 5.503-3 28.902 306 1.0291 -1.002 1.327 1.295 488 642 .632 1.169 1.326 483 .762
660 5.369-3 -26418.6 7.1356 28.632 1.400 1.179 5.335-3 28.891 313 1.0372 -1.002 1.377 1.287 496 696 .620 1.177 1.324 499 .739
680 5.204-3 -2390.0 7.1780 28.641 1.462 1.186 5.176-3 28.873 320 1.0470 -1.003 1.436 1.277 500 755 .609 1.184 1.321 515 .736
700 5.068-3 -2360.0 7.2215 28.644 1.536 1.194 5.022~3 28.848 327 1.0586 -1.003 1.506 1.268 506 819 .602 1.192 1.319 532 .733
720 4.898-3 -2328.4 7.2659 28.660 1.625 1.201 4.877-3 28.814 334 1.0723 -1.004 1.588 1.257 511 888 .597 1.200 1.317 549 .729
740 64.755-3 -2294.9 7.3119 28.631 1.732 1.209 %.738-3 28.772 340 1.0883 -1.005 1.68% 1.247 516 963 .595. 1.207 1.315 566 .726
760 6.617-3 -2259.0 7.3597 28.616 1.859 1.216 4.605-3 28.720 347 1.1066 -1.006 1.792 1.237 522 1043 .596 1.215 1.313 584 .722
780  4.484-3 -2220.4 7.4099 28.595 2.009 1.223 4.477-3 28.657 353 1.1271 -1.007 1.915 1.227 527 1128 .600 1.222 1.311 602 .718
800 4.355-3 -2178.5 7.4629% 28.570 2.187 1.230 4.356-3 28.582 360 1.1697 -1.009 2.048 1.218 532 1215 .606 1.230 1.310 620 .714

€01
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TABLE 6.5E .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

FUEL H/C ATOM RATIO = 1.700; Fs/A = 0.087066; EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO = 1.2696; P = 5066.25 KPA (50.00 ATM)
DRY AIR

HETEROGENEOUS PROPERTIES GAS PHASE PROPERTIES GAS PHASE PROPERTIES
REACTING COMPDSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY MW cp cP DENSITY MW VIS DLVDLT DLVDLP CP (GAM)S VS COND PRAN cpP GAM COND PRAN
REACT FROZ MICRO MICRO MICRO
K G/CM3 J/76 J/7G K Js/G K J/G K G/CM3 POISE J76 K M/7S W/ J/6 K Cﬁ/K
tM K

200 1.029-1 -3202.0 4.6598 27.853 1.017 1.017 9.268-2 30.420 129 1.0000 -1.000 0.975 1.389 276 171 .735 0.975 1.389 171 .735
220 9.366-2 -3181.5 4.7574 27.853 1.03%4 1.034 8.425-2 30.420 140 1.0000 -1.000 0.978 1.388 289 187 .730 0.978 1.388 187 .730
240 8.592-2 -3160.6 4.8482 27.853 1.052 1.051 7.723-2 30.420 151 1.0000 -1.000 0.982 1.386 302 203 .727 0.982 1.386 203 .727
260 7.937-2 -3139.4 4.9332 27.853 1.074% 1.069 7.129-2 30.419 161 1.0000 -1.000 0.985 1.384 314 219 .726 0.985 1.384 219 .724
280 7.377-2 -3086.5 5.1276 27.853 1.287 1.269 6.619-2 30.417 171 1.0000 -1.000 0.989 1.382 325 234 .723 0.989 1.382 234 .723
298 6.928-2 -3062.9 5.2093 27.853 1.319 1.271 6.215-2 30.412 180 1.0000 -1.000 0.993 1.380 335 248 .722 0.993 1.380 248 .722
300 6.885-2 -3060.5 5.2174 27.853 1.324 1.271 6.177-2 30.411 181 1.0000 -1.000 0.993 1.380 336 249 .722 0.993 1.380 249 .722
320 6.449~2 -3033.3 5.3052 27.853 1.407 1.274 5.788~2 30.394% 190 1.0000 -1.000 0.998 1.378 347 263 .723 6.998 1.378 263 .723
360 6.053-2 -3003.7 5.3949 27.853 1.569 1.276 5.440-2 30.3564 199 1.0000 -1.000 1.004 1.375 358 276 .725 1.006 1.375 276 .725
360 5.680-2 -2969.7 5.4920 27.85% 1.858 1.274 5.123-2 30.270 208 1.0000 ~1.000 1.012 1.372 368 289 .728 1.012 1.372 289 .728
380 5.3164-2 -2928.0 5.604% 27.859 2.347 1.265 4.828-2 30.111 215 1.0000 -1.000 1.024 1.369 379 301 .731 1.024 1.369 301 .731
400 6.934-2 -2873.6 5.7439 27.881 3.173 1.241 4.5645-2 29.836 221 1.0000 ~-1.000 1.041 1.366 3906 313 .737 1.041 1.366 312 .737
4280 4.513-2 -2796.9 5.9307 27.966 4.651 1.193 4.266-2 29.394 226 1.0001 -1.000 1.068 1.360 402 324 .7464 1.067 1.361 323 .745
440 6.0643-2 -2688.1 6.1836 28.228 1.129 1.104 3.987-2 28.790 229 1.0003 -1.000 1.107 1.353 415 336 .752 1.104 1.354 334 .756
460 3.868-2 -2665.5 6.2340 28.279 1.136 1.110 3.817-2 28.812 237 1.0006 -1.000 1.114 1.350 423 352 .750 1.110 1.351 348 .755
480 3.707-2 -26642.7 6.2825 28.329 1.144 1.116 3.660-2 28.833 245 1.0009 -1.000 1.122 1.347 432 368 .746 1.116 1.349 362 .755
500 3.558-2 -2619.7 6.3294 28.378 1.152 1.123 3.516-2 28.854 253 1.0014 -1.000 1.131 1.343 440 386 .7642 1.122 1.346 376 .755
520 3.421-2 -2596.6 6.3747 28.6426 1.162 1.129 3.383-2 28.873 261 1.0020 ~-1.000 1.1641 1.339 448 404 .737 1.128 1.343 391 .75%
5640 3.294-2 -2573.2 6.4188 28.471 1.173 1.136 3.260-2 28.891 269 1.0030 ~-1.000 1.152 1.335 456 424 .730 1.134 1.340 405 ,753
560 3.176-2 -2549.6 6.4617 28.514 1.185 1.143 3.145-2 28.907 277 1.0042 -1.000 1.165 1.331 463 446 .722 1.141 1.337 6420 .751
580 3.066-2 -2525.8 6.5035 28.553 1.200 1.150 3.038-2 28.922 284 1.0057 -1.000 1.180 1.326 470 470 .713 1.148 1.334 435 .750
600 2.963-2 -2501.6 6.5445 28.590 1.217 1.157 2.938-2 28.933 291 1.0078 -1.000 1.198 1.321 477 497 .703 1.154 1.331 450 .749
620 2.867-2 -26477.1 6.5847 28.624 1.237 1.163 2.8646-2 28.963 299 1.0103 -1.001 1.218 1.316 484 526 .692 1.161 1.329 665 .7647
6640 2.776-2 -26452.2 6.6243 28.654 1.260 1.171 2.756-2 28.949 306 1.0135 -1.001 1.242 1.310 491 558 .681 1.168 1.326 480 .745
660 2.691-2 -2426.7 6.6635 28.680 1.287 1.178 2.673-2 28.952 313 1.0175 -1.001 1.269 1.304 497 593 .670 1.275 1.323 495 .743
680 2.610-2 -2400.6 6.7024 28.702 1.320 1.185 2.594-2 28.951 320 1.0223 -1.001 1.302 1.297 503 632 .659 1.183 1.321 511 .741
700 2.534-2 -2373.8 6.7412 28.720 1.359 1.192 2.520-2 28.946 327 1.0282 -1.002 1.340 1.290 509 675 .649 1.190 1.318 527 .739
720 2.6461-2 -2346.2 6.7801 28.734 1.405 1.199 2.4649-2 28.937 334 1.0353 -1.002 1.384 1.283 515 722 .640 1.197 1.316 542 .737
740 2,392-2 -2317.6 6.8193 28.744 1.460 1.206 2.382-2 28.922 3640 1.0438 -1.003 1.6437 1.275 521 774 .632 1.204 1.314 558 ,73%4
760 2.326-2 -2287.7 6.8591 28.749 1.525 1.213 2.317-2 28.902 347 1.0540 -1.003 1.6498 1.266 526 831 .626 1.212 1.311 575 .732
780 2.263-2 -2256.5 6.8997 28.750 1.602 1.220 2.256-2 28.875 354 1.0659 -1.004 1.568 1.257 531 893 .621 1.219 1.309 591 .729
800 2.202-2 -2223.6 6.9414 28.747 1.693 1.227 2.197-2 28.841 360 1.0797 -1.005 1.649 1.2649 537 960 .618 1.226 1.307 6908 .727
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TABLE 7A .- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

FUEL Hs/C ATOM RATIO B 2.000; F/A=0.016907; EQUIV. RATIO= 0.250; CHEM. EQUIV. RATIO= 0.2511; MW = 28.9495;

DRY AIR; GASEOUS COMPOSITION: (€02= .03463; H20= .03431; N2= .76744; 02= .15441; AR= .00920

T DENSITY H ENTROPY cP GAM Vs VIS COND PRAN T

(P=1.0) (P=50.) (P=.01) (P=.10) (P=1.0) (P=10.) (P=50.)
MICRO MICRO

K G/CM3 G/CM3 J/76 J/7G K Js6 K J7G6 K Js6 K J7G K J7G K M/S  POISE MW/CM K K
200 1.7640-3 8.8199-2 -857.1 7.8355 7.1742 6.5129 5.8515 5.3893 1.0172 1.393% 282.9 128 175 .76467 200
210 1.6800-3 8.3999-2 -847.0 7.8851 7.2238 6.5625 5.9012 5.4389 1.0170 1.3936 289.9 134 183 .7442 210
220 1.6036-3 8.0181-2 -836.8 7.932¢ 7.2711 6.6098 5.9485 5.4862 1.0168 1.3936 296.7 140 191 .7417 220
230 1.5339-3 7.6695-2 -826.6 7.9776 7.3163 6.6550 5.9937 5.5314 1.0168 1.3937 303.4 145 199 .7393 230
240 1.4700-3 7.3500-2 -816.5 8.0209 7.3596 6.6983 6.0369 5.5747 1.0169 1.3936 309.9 150 207 .7372 240
250 1.4112-3 7.0560-2 -806.3 8.0624 7.4011 6.7398 6.0785 5.6162 1.0171 1.3935 316.3 156 215 .7353 250
260 1.3569~-3 6.7846-2 -796.1 8.1023 7.4410 6.7797 6.1184 5.6561 1.017¢ 1.3933 322.6 161 223 .7336 260
270 1.3067-3 6.5333-2 ~786.0 8.1407 7.4794 6.8181 6.1568 5.6945 1.0179 1.3931 328.7 166 231 .7322 270
2810 1.2600-3 6.3000-2 -775.8 8.1777 7.5164 6.8551 6.1938 5.7316 1.0184 1.3928 334.7 171 238 .7311 280
290 1.2165-3 6.0827-2 -765.6 8.2135 7.5522 6.8909 6.2295 5.7673 1.0191 1.3924 340.5 176 265 .7302 290
298 1.1833~3 5.9164-2 -757.3 8.2417 7.5804 6.9191 6.2578 5.7956 1,0197 1.3921 345.3 180 251 .7296 298
300 1.1760-3 5.8800-2 -755.4 8.2480 7.5867 6.9254 6.2641 5.8019 1.0199 1.3920 366.3 181 253 .7295 300
310 1.1381-3 5.6903-2 -7645.2 8.2815 7.6202 6.9589 6.2976 5.8353 1.0207 1.3915 352.0 185 260 .7294 310
320 1.1025-3 5.5125-2 -735.0 8.3139 7.6526 6.9913 6.3300 5.8677 1.0217 1.3910 357.6 190 266 .729¢4 320
330 1.0691-3 5.364564-2 -724.8 8.3454 7.684¢1 7.0227 6.3614 5.8992 1.0228 1.3905 363.0 195 273 .7295 330
340 1.0376~-3 5.1882-2 -714.5 8.3759 7.7146 7.0533 6.3920 5.9297 1.0239 1.3899 368.4¢ 199 280 .7296 340
350 1.0080-3 5.06400-2 -704.3 8.4056 7.7443 7.0830 6.4217 5.9594% 1.0251 1.3892 373.7 204 286 .7297 350
360 9.7999-4 4.,9000-2 -694.0 8.4345 7.7732 7.1119 6.4506 5.9883 1.0264 1.3885 378.9 208 293 .7295 360
370 9.5351-64 4.7675-2 -683.7 8.4627 7.8013 7.1400 6.4787 6.0165 1.0278 1.3878 384.0 213 300 .7294 370
380 9.28641-4 4.6421-2 -673.5 8.4901 7.8288 7.1675 6.5062 6.0439 1.0293 1.3870 389.1 217 306 .7292 380
390 9.0461-4 4.5230-2 -663.2 8.5168 7.8555 7.1942 6.5329 6.0707 1.0308 1.3862 394.0 221 313 .7289 390
400 3.8199-6 4.64100-2 -652.8 8.5430 7.8817 7.2203 6.55%90 6.0968 1.0325 1.3854 398.9 226 320 .7287 400
410 83.6068-4 64.3024-2 -642.5 8.5685 7.9072 7.2459 6.5845 6.1223 1.0342 1.3845 403.8 230 326 .7286 410
420 8.3999-4 6.2000-2 -632.2 8.5934 7.9321 7.2708 6.6095 6.1472 1.0359 1.3836 408.5 234 333 .7284 420
430 8.2046-4 6,1023-2 -621.8 8.6178 7.9565 7.2952 6.6339 6.1716 1.0377 1.3827 413.2 238 339 .7283 430
440 8.0181-4 4.0091-2 -611.4 8.66417 7.9804 7.3191 6.6578 6.1955 1.0396 1.3817 617.9 242 346 .7281 440
450 7.8399-4 3.9200-2 -601.0 8.6651 8.0038 7.3425 6.68l1 6.2189 1.0415 1.3807 422.6 2646 352 .7280 450
460 7.6695-¢ 3.8348-2 -590.6 8.6880 8.0267 7.3654 6.704]1 6.2418 1.06435 1.3797 426.9 250 359 .7280 460
470 7.5063-4 3.7532-2 -580.1 8.7105 8.0491 7.3878 6.7265 6.2643 1.0456 1.3787 631.4 254 365 .7279 470
480 7.3699-4 3.6750-2 -569.7 8.7325 8.0712 7.4099 6.7486 6.2863 1.0476 1.3777 435.8 258 371 .727% 480
490 7.1999-4 3.6000-2 -559.2 8.7541 8.0928 7.4315 6.7702 6.3079 1.0698 1.3766 460.1 262 378 .7278 490
500 7.0559-4 3.5280-2 -548.7 8.7753 8.1140 7.4527 6.7914 6.3292 1.0520 1.3755 646.6¢ 266 384 .7278 500
510 6.9176-4 3.64588-2 -538.1 8.7962 8.1349 7.64736 6.8123 6.3500 1.05642 1.3745 448.7 269 390 .7278 510
520 6.7866-4 3.3923-2 =-527.6 8.8167 8.1554 7.4941 6.8328 6.3705 1.0565 1.3734 452.9 273 396 .7277 520
530 6.6566-4 3.3283-2 -517.0 8.8368 8.1755 7.5142 6.8529 6.3907 1.0588 1.3722 457.0 277 403  .7277 530
540 6.5333-4 3.2666-2 -506.4 8.8566 8.1953 7.5340 6.8727 6.4105 1.0611 1.3711 661.1 281 409 .7276 540
550 6.4145-4 3.2073-2 -495.8 8.8761 8.2148 7.5535 6.8922 6.4300 1.0635 1.3700 465.2 284 415 .7276 550
560 6.3000-4 3.1500-2 -485.1 8.8953 8.2340 7.5727 6.9114 6.4492 1.0659 1.3688 469.2 288 422 .7275 560
570 6.1894-4 3.0947-2 ~474.5 8.9142 8.2529 7.5916 6.9303 6.4680 1.0683 1.3677 473.2 291 428 .7274 570
580 6.0827-6 3.04164-2 -663.8 8.9328 8.2715 7.6102 6.9489 6.4866 1.0707 1.3665 477.1 295 434 .7273 580
590 5.9796-4 2.9898-2 -653.1 8.9511 8.2898 7.6285 6.9672 6.5050 1.0732 1.3654% 481.0 299 4641 .7272 590
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TABLE 7A CONTINUED .- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

FU$L H/C ATOM RATIO = 2.000; F/A=0.016907; EQUIV. RATIO= 0.250; CHEM. EQUIV. RATIO= 0.2511; MW = 28.9495;

DRY AIR; GASEOUS COMPOSITION: C€02= .03463; H20= .03431; N2= .76744; 02= ,15441; AR= .00920
DENSITY H ENTROPY cpP GAM VS VIS COND PRAN T
(P=1.0) (P=50.) (P=.01) (P=.10) (P=1.0) (P=10.) (P=50.)
MICRO MICRO
K G/CM3 G/CM3 J/76 J7G K J7G6 K J/6 K Js6 K J7G K J7G K M/S POISE W/CM K K

600 5.8800-4 2.9400-2 -462.3 8.9692 8.3079 7.6466 6.9853 6.5230 1.0757 1.36642 484.9 302 467 .7271 600

610 5.7836-4 2.8918-2 -431.5 8.9870 8.3257 7.664% 7.0031 6.5408 1.0782 1.3631 488.7 306 453  .7269 610

620 5.6903-4 2.8451-2 =-6420.7 9.00645 8.3432 7.6819 7.0206 6.5534 1.0308 1.3619 492.5 309 460 .7267 620

630 5.6000~4 2.8000-2 -409.9 9.0219 8.3606 7.6992 7.0379 6.5757 1.0833 1.3608 496.2 313 466 .7265 630

640 5.5125-4 2.7562-2 -399.1 9.0389 8.3776 7.7163 7.0550 6.5928 1.0859 1.3596 499.9 316 472 .7263 640

650 5.4277-4¢ 2.7138-2 -388.2 9.0558 8.3945 7.7332 7.0719 6.6096 1.0885 1.3584 503.6 319 479 .7261 650

660 5.3454-6¢ 2.6727-2 -377.3 9.0724 8.4111 7.7698 7.0885 6.6263 1.0910 1.3573 507.2 323 435 .7259 6690

670 5.2656-¢ 2.6328-2 -366.4 9.0889 8.4276 7.7662 7.1049 6.6427 1.0936 1.3561 510.8 326 492 .7256 670

630 5.1882-4¢ 2.5941-2 -355.4 9.1051 8.4438 7.7825 7.1211 6.6589 1.0962 1.3550 514.4 330 498 .7254 680

690 5.1130-6 2.5565-2 -344.5 9.1211 8.4598 7.7985 7.1372 6.6749 1.0988 1.3539 518.0 333 504 .7252 690

700 5.0400-4 2.5200-2 -333.5 9.1369 8.64756 7.8143 7.1530 6.6908 1.1014¢ 1.3527 521.5 336 511 .7250 700

710 4.9690-4 2,48645-2 -322.4 9.1526 8.4913 7.8300 7.1686 6.7064 1.1040 1.3516 525.0 340 517 .7248 710

720 4.9000-4 2.4500-2 -311.4 9.1680 8.5067 7.8454 7.1841 6.7219 1.1066 1.3505 528.5 343 524 .7245 720

730 4.8328-4 2.4164-2 -300.3 9.1833 8.5220 7.8607 7.1994 6.7371 1.1092 1.3494 531.9 346 530 .7243 730

740 4.7675-4 2.3838-2 -239.2 9.1984 8.5371 7.8758 7.2145 6.7523 1.1118 1.3483 535.3 349 536 .7261 760

750 4.7040-4 2.3520-2 ~-278.1 9.2134 8.5521 7.8907 7.2294 6.7672 1.1144 1.3472 538.7 353 5643 ,7239 750

760 4.66421-4 2.3210-2 -266.9 9.2281 8.5668 7.9055 7.2442 6.7820 1.1170 1.3661 542.1 356 549 .7237 760

770 4.5818~4 2.2909-2 -255.7 9.26428 8.5815 7.9201 7.2588 6.7966 1.1196 1.3450 545.4 359 555 .7235 770

780 4.5230-4 2.2615-2 ~-24%.5 9.2572 8.5959 7.9346 7.2733 6.8111 1.1221 1.3440 548.7 362 562 .7233 780

790 4.4658-4 2.2329-2 -233.3 9.2715 8.6102 7.9489 7.2876 6.8254 1.1247 1.36429 552.0 365 568 .7231 790 |
200 4.6100-4 2.2050-2 -222.0 9.2857 8.6244%4 7.9631 7.3018 6.8395 1.1272 1.3419 555.3 368 574 .7230 300 i
310 4.3555-4 2.1778-2 -210.7 9.2997 8.6384 7.9771 7.3158 6.8535 1.1297 1.3409 558.5 371 581 .7228 810 |
820 4.30264-6 2.1512-2 -199.4 9.3136 8.6523 7.9910 7.3297 6.8674 1.1322 1.3399 561.7 375 587 .7227 820 i
330 4.2506-4 2.1253-2 -188.1 9.3273 8.6660 8.0047 7.3434 6.8812 1.1347 1.3389 564.9 378 593 .7225 830 |
2840 4.2000-4 2.1000-2 ~-176.7 9.3409 8.6796 8.0183 7.3570 6.89%43 1.1372 1.3379 568.1 381 599 .7224 840 i
850 4.1506-4 2.0753-2 ~165.3 9.35644 8.6931 8.0318 7.3705 6.9082 1.1396 1.3369 571.3 334 606 .7222 850

860 4.1023-4 2.0511-2 -153.9 9.3678 8.7064 8.0451 7.3838 6.9216 1.1421 1.3360 574.6 387 612 .7221 860 i
870 4.0551~-4 2.0276-2 -142.5 9.3810 8.7197 8.0584¢ 7.3970 6.9348 1.1445 1.3350 577.6 390 618 .7220 870

889 4.0091-4 2.0045-2 -131.0 9.3941 8.7328 8.0714 7.6101 6.9479 1.1469 1.3341 580.7 393 626 .7213 330

290 3.9640-6¢ 1.9820-2 -119.6 9.4070 8.7457 8.0844% 7.6231 6.9609 1.1492 1.3332 583.8 396 630 .7217 890

900 3.9200-4 1.9600-2 -108.1 9.4199 8.7586 8.0973 7.4360 6.9737 1.1516 1.3323 586.8 399 636 .7216 900

510 3.8769-4 1.9386-2 -96.5 9.4326 8.7713 8.1100 7.4487 6.9865 1.1539 1.3314 589.9 402 643 .7215 910

9290 3.83648-4 1.91764-2 -85.0 9.4453 8.7839 8.1226 7.4613 6.9991 1.1561 1.3305 592.9 6405 669 .7214 920

930 3.7935-4 1.8968-2 -73.4 9.4578 8.7965 8.1351 7.4738 7.0116 1.1584 1.3297 595.9 408 655 ,7213 930

940 3.7532-4 1.8766-2 -61.8 9.4702 8.8089 8.1475 7.4862 7.0240 1.1606 1.3288 599.0 411l 661 .7212 940

950 3.7137-4 1.8568-2 -50.2 9.4825 8.8212 8.1598 7.4985 7.0363 1.1628 1.32890 601.9 413 667 .7211 950

960 3.6750-4 1.8375-2 -38.6 9.64946 8.8333 8.1720 7.5107 7.0485 1.1656 1.3272 604.9 416 673 .7210 96¢

970 3.6371-6 1.83185-2 ~26.9 9.5067 8.86456 8.1841 7.5228 7.0606 1.1671 11,3264 607.9 419 679 .7209 970

980 3.6000-4 1.8000-2 -15.2 9.5187 8.8574 8.1961 7.5348 7.0725 1.1692 1.325¢6 610.8 422 685 .7208 980

9990 3.5636-4 1.7818-2 -3.5 9.5306 8.8693 8.2080 7.56467 7.0844 1.1713 1.32649 613.8 425 691 .7207 990
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FUEL Hs/C ATOM RATIO = 2.000;
AIR

DENSITY

(P=1.0)

G/CM3

.5280-4
.3600-4
.2072-4
.0678-4
.9400-6

.8226-4
.7138-4
.6133-4
.5200-4
.6331-4

.3520~4
.2761-4
.2050-4
.1382-4
.0753-4

.0160-4
.9600-4
.9070-4
.8568-4
.8092-4

.76640-6
.7210-4
.6800-4
.6609-4
.6036-4

.5680-4
.5339-4
.5013-4
.4700-64
.4400-4

.4112-4
.3835-4
.3569-46
.3313-4
.3067-6

.2829-4
.2600-4
.2379-4
.2165-4
.1956-4
.1760-4

oo - XX N R | ENENENE NN 00 00 09 O3 00 O OO D Pt et et et Pt ot ek et e b

(P=50.)

G/CM3

.7640-2
.6800-2
.6036-2
.5339-2
.4700-2

.6112-2
.3569-2
.3067-2
.2600-2
.2165-2

.1760-2
.1381-2
.1025-2
.0691-2
.0376-2

.0080-2
.7999-3
.5351-3
.2842-3
.0661-3

.8199-3
.60648-3
.3999-3
.2066-3
.0181-3

.8399-3
.6695-3
.5063-3
.3500-3
.2000-3

.0560~-3
.9176-3
.78646-3
.6566~3
.5333-3

.4165-3
.3000-3
.1894-3
.0827-3
.9796-3
.8800-3

F/A=0.016907;
GASEOUS COMPOSITION:

[-F =N -] O N0 O OO fr- V- RV=r-R¥-]

bttt ot

[ e e e
00 ooo0o ocoooo

;,nma\\lom NN N =HE=ENDUTO NOOO0D N~ DD NN N+ = [ PR (N )
e
oo

bt
oo

.6926
.7188
L7646
L7699
.79647

.8192
.8632
.8668
.8901
L9130
. 9355

OO0 OO F-RYeR¥-RV. R V- RX¥< RV V. RV ] O O OO o (Ve R¥< R¥- Vo V-] 9 o 00 0o 0o

TABLE 7A CONCLUDED

co2=

(P=.01) (P=.10)
J/7G K

.5424
.5999
.6551
.7082
.7595

.8090
.8568
L9031
. 9480
.9916

.0338
L0749
.1148
.1537
L1916

.2285
.2665
.2997
.3340
.3675

L4002
L4323
L4636
L4963
.5243

.5538
.5826
L6109
.6387
.6659

J76 K

.8811
. 9385
.9938
.0669
.0982

.16477
.1955
.2618
.2867
.3302

.3725
L4136
.4535
L6924
.5303

.5672
.6032
.6383
L6726
L7062

.7389
L7718
.8023
L8330
.8630

.8925
.9213
.9496
L9773
.0046

L0313
.0575
.0832
.1085
.1334

.1579
L1819
.2055
.2288
.2517
.2762

EQUIV. RATIO= 0.2590;

CHEM. EQUIV.
.036463; H20= .03431;
ENTROPY
(P=1.0) (P=10.) (P=50.)
J7G K J76 K Js76 K
8.2198 7.5584 7.0962
8.2772 7.6159 7.1537
8.3325 7.6711 7.2089
8.3856 7.7243 7.2621
8.4369 7.7756 7.3133
8.4866 7.8251 7.3628
8.5342 7.8729 7.4107
8.5805 7.9192 7.4570
8.6254 7.9641 7.5019
3.6689 8.0076 7.5454
8.7112 8.06499 7.5877
8.7523 8.0910 7.6287
8.7922 8.1309 7.6687
8.8311 8.1698 7.7076
8.8690 8.2077 7.7454
8.9059 8.2446 7.7823
8.9419 8.2806 7.8183
8.9770 8.3157 7.8535
9.0113 8.3500 7.8878
9.0449 8.3835 7.9213
9.0776 8.4163 7.9541
9.1096 8.4483 7.9861
9.1610 3.4797 8.0174
9.1717 8.5104 8.0481
9.2017 8.5404 8.0782
9.2312 8.5698 8.1076
9.2600 8.5987 8.1365
9.2883 8.6270 8.1647
9.3160 8.6547 8.1925
9.3432 8.6819 8.2197
9.3700 8.7086 8.2466
9.3962 8.7349 8.2726
9.64219 8.7606 8.298¢
9.4472 8.7859 8.3237
9.4721 8.8108 8.3486
9.4965 8.8352 8.3730
9.5206 8.8593 8.3970
9.5642 8.8829 8.4207
9.5675 8.9062 8.4439
9.5903 8.9290 8.46638
9.6129 8.9516 8.4893

RATIO= 0.2511;

Lo e e I o L o L el B e S O e I e e e R el
T N ol L e e e e R S N el T = ST

.- PROPERTIES BASED ON CONSTANT GASEQUS COMPOSITIONS

VS

794.

805.
816.
827.
838.
848.

859.
869.
879.
889.
899.

909.
919.
929.
938.
948.

957.
966.
976.
985.
994.

1003,
1012.
1021.
1029.
1038.
1047.

HUNWHWRA DUHNVS NYEDON NN DH CCOWPAD NOPANY oIy Do

MW = 28.9495;
.15641;

AR=
VIS

428
442
455
469
482

495
507

658

669
679
690
700
711

721
731
761
751
761

771

7910
800
810

819
829
838
847
857
866

.00920
COND

MICRO MICRO
MsS  POISE MW/CM K

697
725
753
781

308
835

861
387

PRAN

.7206
.7205
L7205
L7205
L7206

.7208
L7209
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FUEL H/C ATOM RATIO =

DRY AIR
T

e il
O ~i~ovorUTWLY
o nmouvouno
o ocoeoocoo

D b b
[=J¥-RV X0}
owvmouw
cooo

«

2050

2100
2150
2200
2250
2300
2350

26400
2459
2500

2550
2600
2650

2700
2750
2300
2550

2900

22950
3000

O b e et et b et ot et Dl e st i b e o PN N NN NN LA NN

DENSITY

G/CM3

.9200-6
.7137-6
.5280-6
.3600-6
.2073-6
.0678-6

.96400-6
.82264-6
.7138-6
.6133-6
.5199-6
.4330-6

H
J/7G

-108.
-50.
8.
67.
126.
186.

2647 .
308.
369.
431,
493.
556.

620.
636,
749,
816.
881,
$50.

1020.
1092.
1168.
1247.
1332,
1423,

1522,
1632,
17564.
1892.
20647.
2222.

2420,
2660.
2885,
3154,
36446.
3756.

4081.
4416.
4753.
5085.
5406 .
5711.
599¢4.

2.000;

~NNUHUH O

(S-SR

HAOVLONY COOCNE ONUVUIN NHUIHFAN HRo—o

EN

fV-RV-RV. Ve Vo V-]

[ N = ] o000 ADND D O DD

bt Gk ok et e ot d et et

R e ]
el e

o

o ededa
[AS RS AV R )

TROPY
J/7G K

L4199
L4825
.5425
L6000
.6553
.7086

L7601
.8098
.8579
L9046
.9500
. 9941

.0372
.0792
L1204
L1609
.2009
.2405

.2800
L3197
.3599
4012
L6460
.4890

.5369
.5886
L6649
L7067
L7749
.8502

. 9332
L0242
L1232
.2297
.36428
L4612

.5828
L7054
.8268
. 9445
.0563
L1604
.2555

FzA

TA

BLE 7.1B
6.016907;
MW VIS
MICRO
POISE
.949 399
.949 4613
.9649 428
.949 442
.949 455
.949 469
.949 482
.949 495
.949 507
.949 520
.949 532
.949 544
.9648 556
.9647 568
.946 530
.944 591
.941 603
.937 614
.930 625
.921 636
.907 647
.889 658
.862 668
.826 679
.778 689
716 699
.631 709
.525 719
.392 729
.230 738
.035 748
.807 757
.545 766
.251 776
.930 785
.588 794
.233 804
.875 813
.521 823
.182 833
.865 863
.575 853
.317 863

EQUIV. RATIO = 0.250; CHEM. EQUIV. RATIO B 0.2511;
REACTING COMPOSITIONS
DLVDLT DLVDLP cP (GAM)S Vs COND PRAN
MICRO
J7G K M/S W/CM K
1.0000 -1.0000 1.1519 1.3321 D586.8 637 .722
1.0000 -1.0000 1.1634 1.3278 601.9 667 .721
1.0000 ~-1.0000 1.1743 1.3237 616.6 697 .721
1.0000 -1.0000 1.1843 1.3201 631.0 726 .721
1.0000 -1.0000 1.1941 1.3167 645.0 755 .720
1.0000 -1.0000 1.2037 1.3134 658.6 783 .721
1.0000 -1.90000 1.2132 1.3102 672.0 311 .721
1.0000 -1.0000 1.2227 1.3070 685.0 839 .721
1.0001 -1.0000 1.2323 1.3039 697.7 368 .721
1.0001 -1.06800 1.2423 1.3008 710.2 896 .721
1.0002 -1.0000 1.2526 1.2977 722.3 925 .721
1.0004 -1.0000 1.2638 1.2944% 734.2 955 .720
1.0007 -1.0000 1.2761 1.29%09 745.8 986 .720
1.0011 -1.0000 1.290)1 1.2872 757.0 1020 .719
1.0017 -1.0000 1.3065 1.2830 767.9 1057 .717
1.0027 -1.0001 1.3264 1.2783 778.4 1099 .714
1.0042 -1.0001 1.35)12 1.2728 788.4 1147 .710
1.0064 ~1.0002 1.3827 1.2663 798.0 1205 .70¢
1.0097 -1.0003 1.4234 1.2588 807.0 1278 .696
1.0143 -1.0004 1.47664 1.2499 815.3 1371 .685
1.0209 -1.0006 1.56456 1.2397 823.1 1492 .670
1.0300 -1.0009 1.6355 1.2282 830.2 1651 .652
1.0425 -1.0013 1.7515 1.2157 &836.9 1861 .629
1.0592 -1.0019 1.89%95 1.2026 843.3 2137 .603
1.0811 -1.0027 2.0855 1.1894 849.5 2696 .576
1.1092 -1.0037 2.3149 1.1767 855.9 2955 .548
1.16446 -1.0050 2.5921 1.1651 862.7 3529 .521
1.1873 -1.0067 2.9192 1.1548 870.2 4225 .497
1.2381 -1.0088 3.2954 1.1460 878.6 5038 .477
1.2967 -1.0113 3.7166 1.1389 887.8 5950 .461
1.3620 -1.0141 4.1744 1.1333 898.1 6920 .451
1.64324 -1.0174 4.6559 1.1292 909.5 7891 .647
1.5052 -1.0208 5.1429 1.1263 921.9 8793 .448
1.5767 -1.02644 5.6113 1.12646 935.4 9559 .455
1.6426 -1.0278 6.0327 1.1239 949.8 10128 .6467
1.6975 -1.0309 6.3768 1.1241 965.2 10467 .484
1.7377 -1.0334 6.6167 1.1252 981.2 10570 .503
1.7600 ~1.0352 6.7328 1.1270 997.9 10451 .52¢4
1.7628 -1.0360 6.7147 1.1296 1015.1 10135 .545
1.76458 -1.0359 6.5606 1.1331 1032.6 9653 .566
1.7103 -1.0349 6.2782 1.1375 1050.3 9034 .586
1.6587 -1.0330 5.8855 1.1431 1068.1 8315 .604
1.5950 -1.0304 5.4118 1.1498 1086.0 7539 .620

.— PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

J

P B 1.01325 KPA ( 0.01 ATM)
FROZEN COMPOSITIONS

cp
/6 K

1.1516

ot bt ot et et et ok bt ot et ek fd Bt e bt bt bt el e bt bk bt e bt e et e B b e et et et el et

et et ot et et et o ok fd et o ot et el et b bt e bk et bt bt bt bl B et et e e b et et et et e e b

GAM

Vs COND PRAN
MICRO

M/S  W/CM K
586.8 636 .722
601.9 667 .721
616.7 697 .721
631.1 725 .720
645.2 753 .720
658.9 781 .721
672.6 808 .721
685.6 835 .721
698.5 861 .721
711.2 887 .721
723.6 913 .721
735.9 939 .721
7647.9 964 .721
759.8 989 .721
771.5 1014 .721
783.0 1039 .720
794.4 1064 .720
805.6 1088 .720
816.7 1112 .719
827.8 1136 .719
838.8 1160 .719
869.7 1184 .718
860.7 1207 .718
871.8 1230 .717
883.0 1253 .716
894.64 1276 .716
906.2 1299 .714
918.3 1323 .713
931.0 1347 .711
9644.3 1372 .708
958.3 1399 .705
973.1 1427 .701
988.7 1458 .696
1005.2 1490 .690
1022.6 1524 .68¢
10640.7 1559 .678
1059.4 1595 .672
1078.6 1632 .666
1097.9 1668 .661
1117.1 1703 .656
1136.1 1737 .653
1154.5 1770 .649
1172.2 1801 .646
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TABLE 7.2B .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
FUEL H/C ATOM RATIO = 2.000; F/A = 0.016907; EQUIV. RATIO = 0.250; CHEM. EQUIV. RATIO = 0.2511; P = 10.1325 KPA € 0.10 ATM)

DRY AIR
REACTING COMPOSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY Mid VIS DLVDLT DLVDLP cpP (GAMIS Vs COND PRAN CP GAM vs COND PRAN
MICRO MICRO MICRO
K G/CM3 J/6G J/76 K POISE J76 K M/S W/CM K J76 K M/S  W/CM K
900 3.9200-5 -108.0 8.7586 28.949 399 1.0000 -1.0000 1.1519 1.3321 586.8 637 .722 1.1516 1.3323 586.8 636 .722
950 3.7137-5 -50.1 8.8212 28.949 413 1.0000 -1.0000 1.1634 1.3278 601.9 667 .721 1.1628 1.3280 601.9 667 .721
1000 3.5280-5 8.3 8.8812 28.949 428 1.0000 -1.0000 1.1743 1.3237 616.6 697 .721 1.1733 1.3241 616.7 697 .721
1050 3.3600-5 67.3 8.9387 28.949 442 1.0000 -1.0000 1.1843 1.3202 631.0 726 .721 1.1827 1.3207 631.1 725 .720
1100 3.2073-5 126.7 8.9940 28.949 455 1.0000 -1.0000 1.1940 1.3167 645.0 755 .721 1.1917 1.3175 645.2 753 .720
1150 3.0678-5 186.7 9.06473 28.949 6469 1.0000 -1.0000 1.2036 1.3134 658.6 783 .721 1.2003 1.3145 658.9 781 .721
1200 2.9400-5 247.1 9.0987 28.949 482 1.0000 -1.0000 1.2130 1.3102 672.0 811 .721 1.2084 1.3118 672.4 808 .721
1250 2.8224-5 308.0 9.1684¢ 28.949 495 1.0000 -1.0000 1.2223 1.3071 685.0 839 .721 1.2162 1.3092 685.6 835 .721
1300 2.7138~-5 369.3 8.1966 28.949 507 1.0000 -1.0000 1.2317 1.3041 697.8 867 .721 1.2236 1.3067 698.5 861 .721
1350 2.6133~5 431.1 9.2632 28.949 520 1.0001 -1.0000 1.2412 1.3011 710.3 895 .721 1.2307 1.3044 711.2 8387 .721
1400 2.5200-5 493.4 9.2885 28.949 532 1.0001 -1.0000 1.2508 1.2981 722.5 923 .721 1.2374 1.3023 723.6 913 .721
1450 2.4331-5 556.2 9.3326 28.949 544 1.0002 ~1.0000 1.2608 1.2951 736.4 952 .721 1.2637 1.3003 735.9 939 .721
1500 2.3519-5 619.5 9.3755 28.949 556 1.0003 -1.0000 1.2713 1.2921 746.1 981 .721 1.2498 1.2984 747.9 964 .721
1550 2.2760-5 683.4 9.4176¢ 28.948 568 1.0005 -1.0000 1.2824 1.2890 757.5 1012 .720 1.2555 1.2966 759.8 989 .721
1600 2.2049-5 747.8 9.4583 28.948 580 1.0008 -~1.0000 1.2945 1.2857 768.7 1044 .719 1.2610 1.2950 771.4 1014 .721
1650 2.1380-5 312.8 9.4983 28.947 591 1.0012 -1.0000 1.3080 1.2822 779.5 1077 .718 1.2662 1.2934¢ 782.9 1039 .720
1700 2.0750-5 878.6 9.5376 28.946 603 1.0018 -1.0000 1.3232 1.2785 790.1 1113 ,716 1.2711 1.2920 794.3 1064 .720
1750 2.0156-5 945.2 9.5762 28.944 614 1.00826 -1.0001 1.3408 1.2744¢ 800.4 1153 .71%4 1.2758 1.2906 805.5 1088 .720
1800 1.9594-5 1012.7 9.6143 28.941 625 1.0038 ~1.0001 1.3616 1.2698 810.3 1196 .712 1.2802 1.2893 816.5 1112 .720
1850 1.9062-5 1081.4 9.6519 28.938 636 1.0055 ~1.0001 1.3866 1.2648 819.9 1247 .708 1.28644 1.2882 827.5 1136 .719
1900 1.8557-5 1151.5 9.6893 28.933 647 1.0078 ~1.0002 1.4169 1.2591 829.1 1305 .702 1.2886 1.2871 838.3 1160 .719
1950 1.8077-5 1223.2 9.7265 28.926 658 1.0110 -1.0003 1.4542 1.2527 837.9 1375 .696 1.2921 1.2861 849.0 1183 .719
2000 1.7620-5 1297.1 9.7639 28.916 669 1.0152 ~1.0005 1.5000 1.2455 846.3 1460 .687 1.2957 1.2852 859.7 1206 .718
205¢0 1.7182-5 1373.4 9.8016 28.903 679 1.0209 ~1.0007 1.5565 1.2376 854.3 1564 .676 1.2991 1.2844 870.3 1229 .718
2100 1.6763-5 16452.9 9.8399 28.886 690 1.0284 ~1.0009 1.6260 1.2289 861.9 1693 .662 1.3023 1.2837 880.9 1251 .718
2150 1.6361-5 1536.3 9.8791 28.864 700 1.0380 -1.0013 1.7110 1.2197 869.1 1853 .647 1.3053 1.2832 891.5 1274 .718
2200 1.5973-5 1624.3 9.9196 28.835 710 1.0503 ~1.0017 1.8140 1.2101 876.2 2051 .628 1.3081 1.2828 902.1 1296 .717
2250 1.5598-5 1718.0 9.9617 28.797 721 1.0657 ~1.0023 1.9376 1.2006 883.1 2296 .608 1.3108 1.2825 912.8 1318 .717
2300 1.5233-5 1818.5 10.0059 28.750 731 1.0846 ~1.0030 2.0837 1.1908 890.0 2594 .587 1.3134 1.2824 923.6 1340 .716
2350 1.4879-5 1926.8 10.0525 28.691 740 1.1075 ~1.0040 2.2541 1.1816 897.0 2954 .565 1.3158 1.2825 934.5 1362 .716
26400 1.4532-5 2044.3 10.1019 28.618 750 1.13646 ~1.0051 2.4494 1.1731 904.4 3379 .544 1.3181 1.2827 945.7 1384 .715
26450 1.64191-5 2172.2 10.1547 28.530 760 1.1661 ~1.0065 2.6693 1.1655 912.2 3872 .52¢ 1.3202 1.2833 957.2 1406 .713
2500 1.3856-5 2311.6 10.2110 28.424 769 1.2020 ~1.0081 2.9123 1.1588 920.5 4430 .506 1.3223 1.2841 969.0 1429 .712
2550 1.3525-5 2463.7 10.2712 28.300 779 1.2421 ~1.0099 3.1758 1.1531 929.5 5045 .490 1.3242 1.2851 981.2 1453 .710
2600 1.3197-5 2629.5 10.3356 28.155 7388 1.2860 ~1.0120 3.4560 1.1485 939.0 5703 .478 1.3261 1.2865 993.9 1478 .708
2650 1.2872-5 2809.5 10.4062 27.990 798 1.3330 ~1.0143 3.7482 1.1448 949.3 6382 .468 1.3280 1.2881 1087.0 1503 .705
2700 1.2549-5 30064.4 10.4770 27.804 807 1.3822 ~1.0169 4.0465 1.1420 960.2 7055 .463 1.3299 1.2901 1020.6 1530 .701
2750 1.2229-5 32164.2 10.5540 27.597 8lé 1.4325 ~1.0196 4.3437 1.1400 971.8 7693 .461 1.3317 1.2924 1034.8 1558 .698
2300 1.1912-5 3438.6 10.6349 27.370 826 1.4823 ~1.0223 4.6310 1.1387 984.2 8265 .463 1.3336 1.2950 1049.5 1588 .693
2850 1.1599-5 3676.9 10.7192 27.126 835 1.5299 ~1.0251 4.8987 1.1381 997.1 8745 .468 1.3355 1.2979 1064.8 1619 .689
2900 1.1290~-5 3928.0 10.8065 26.867 844 1.5733 ~1.0278 5.1355 1.1382 1010.7 9111 .476 1.3375 1.3010 1080.6 1651 .6384
-2950 1.0987-5 4189.8 10.8961 26.596 854 1.6106 ~1.0302 5.3307 1.1389 1024.8 9350 .437 1.3395 1.304% 1096.8 1684 .679
3ooo0 1.0691-5 4460.1 10.9869 26.318 864 1.6397 ~1.0323 5.4739 1.1401 1039.5 9458 .500 1.3415 1.3080 1113.4 1718 .674



o1t

FUEL H/C ATOM RATIO =

DRY AIR

T

et et et e o et ek e e et et ot s e b e et e = RO NRNRNNNN WL WKW

DENSITY
G/CM3

.9200-6
.7137-4
.5280-4
.3600-4
.2073~4
.0678-4

.9400-4
.8226~-4
.7138-4
61334
.5200-4
.6331-4

.3520-4

.1301-4

2.000;

H ENTROPY
J7G N J7G K
-108.0 8.0973
-50.1 8.1599
8.3 8.2199
67.3 8.,2774
126.7 8.3327
186.7 8.3860
247.1 8.4374
307.9 8.4871
369.3 8.5352
431.1 8.5819
493.4 8.6272
556.1 8.6712
619.3 8.7140
683.0 8.7558
767.2 8.7966
811.9 8.8364
877.2 8.8754
9643.1 8.9136
1009.7 &.9511
1077.0 8.9880
1145.1  9.0243
1214.1 9.0601
1286.1 9.0956
1355.3 9.1308
1428.0 9.1658
1502.2 9.2007
1578.4 9.2358
1656.9 9.2710
1737.9 9.3067
1822.1 9.3428
1969.7 9.3798
2001.5 9.4176
2097.9 9.4565
2199.5 9.4968
2307.0 9.5385
2420.9 9.5819
25641.7 9.6270
2669.9 9.6741
2806.0 9.7231
2950.2 9.7742
3102.9 9.8273
3264.2 9.8824
34364.1 9.9395

Fr7A

TABLE

7.38

= 0.016907;

MW

. 949
.949
.949

2949
1949

. 949
28.949
. 949
.949
. 949
.949

.949
. 949
. 969
.948
. 948
.947

. 9646
. 946
. 942

936
2931

.92¢4
.916
.905
.892
.375
.853

.827
.795
.756
.710
.655
.590

.516
.430
.332
.223
.101
27.967
27.820

VIis
MICRO
POISE

399
413
428
662
455
469

482
495
507
520
532
546

556
568
580
591
603
614

625

865

DLVDLT

P b bt e e e b b e b e e e e e b e e e e
o =}
o
S
>

= 0.250;

DLVDLP

0054

.0065
.0078
.0092
.0107
.0124
.01642
L0161

CHEM. EQUIV. RATIO = 0.2511;
REACTING COMPOSITIONS

cP (GAM)S Vs COND PRAN

MICRO

J/G K M/S  WsCM K
1.1519 1.3321 586.8 637 .722
1.1634 1.3278 601.9 667 .721
1.1743 1.3237 616.6 697 .721
1.1843 1.3202 631.0 726 .721
1.1940 1.3167 6645.0 755 .721
1.2035 1.3134 658.6 783 .721
1.2129 1.3103 672.0 811 .721
1.2222 1.3072 685.0 839 .721
1.2314 1.3042 697.8 867 .721
1.2406 1.3013 710.3 895 .721
1.2499 1.2984 722.5 923 .721
1.25964 1.2955 734.5 951 .721
1.2691 1.2926 746.2 979 .721
1.2790 1.289%98 757.7 1008 .721
1.2894 1.2868 769.0 1038 .720
1.3003 1.2839% 780.0 1069 .720
1.3119 1.2809 790.8 1100 .719
1.32644 1.2777 8901.4 1133 .718
1.3381 1.2744 811.7 1168 .717
1.3533 1.2709 821.8 1204 .715
1.3703 1.2672 831.7 1264 .713
1.3898 1.2633 841.3 1287 .7190
1.4121 1.2590 850.6 1335 .707
1.4380 1.2544% 859.7 1389 .704
1.6682 1.26496 868.5 1450 .699
1.5036 1.26441 877.0 1520 .693
1.5451 1.2383 885.2 1602 .685
1.5937 1.232]1 893.2 1698 .677
1.6505 1.2257 901.0 1811 .666
1,7165 1.2190 908.6 1944 .655
1.7926 1.2121 916.0 2100 .641
1.8797 1.2053 923.4 2283 .627
1.9784 1.1985 930.8 26495 .611
2.0889 1.1920 938.2 2740 .595
2.2113 1.1859 945.8 3019 .579
2.3449 1.1802 953.7 3334 .562
2.4889 1.1750 961.8 3683 .547
2.6420 1.1705 970.2 4065 .532
2.8026 1.1665 979.0 4475 .518
2.9690 1.1632 988.2 4908 .506
3.13%3 1.1604 997.8 5356 .496
3.3114 1.1582 1007.9 5809 .488
3.4832 1.1566 1018.3 6257 .482

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIO

P

= 101.325 KPA ( 1.00 ATM)
FROZEN COMPOSITIONS

cpP

J76 K

o bt bt ot ok o e e et o et et e e b b b b S b Rl e e e R b b et e R e e e e e

.1516
.1628
L1733
.1827
L1917
.2003

.2084
L2162
L2236
.2307
L2373
.2637

GAM

1.3323
1.3280
1.3241
1.3207
1.3175
1.3145

1.3118
1.3092
1.3067
1.3044
1.3023
1.3003

1.298¢6
1.2966
1.2949
1.2934
1.2919
1.2%06

1.2893
1.2881
1.2870
1.2859
1.2850
1.2841

1.2833
1.2825
1.2818
1.2813
1.2808
1.2804

1.2801
1.2799
1.2798
1.2799
1.2801
1.2804

1.2809
1.2816
1.282¢4
1.2834
1.2846
1.2860
1.2875

Vs
MICRO
M/S  W/CM K

586.8
601.9
616.7
631.1
645.2
658.9

672.4
685.6

636
667
697
725
753
781

808

835
861

1650

COND PRAN

.722
.721
.721
.720
.720
.721




48

FUEL H/C ATOM RATIOD =

DRY AIR
T

HiEE i R DR NN WL

ot bt bt bt e e e e

DENSITY

GsCM3

.9200-~3
.7137-3
.5280~3
.3600~-3
.2073~-3
.0678-3

.9600-3
.8226~3
.7138-3
.6133-3
.5200-3
.4331-3

.3520-3
.2761-3
.2050~-3
.1381-3
.0752-3
.0159-3

.9599-3
.9069~-3
.8566-3
.8089-3
.7636-3
.7205~-3

.6794-3
.6601-3
.6026-3
.5667-3
.5323-3
.4993-3

.4676-3
.4370-3
.4076~3
.3792-3
.3517-3
.3251-3

.2993 3
.2742-3
.2698~3
.2261-3
.2029-3
.1803-3
.1581-3

H
J/7G

-108.
-50.
3.
67.
126.
186.

267.
307.
369.
431.
493.
556.

619.
682.
766,

876.
942.

1008.
1075.
1142.
1210.
1278.
1348.

1418.
1489.
1561.
16364,
1708.
1784.

1861.
1940.
2020.
2103.
21838.
2276.

2367.
2689.
2558.
2659,
2763.
2872.
2986.

SHNINON UGN LIt N O UL NSO

2.

O D NN o

oo NOH

000; FrA

ENTROPY
J/6 K

7.64360
7.4986
7.5585
7.6161
7.6714
7.7247

7.7761
7.8258
7.8739
7.9206
7.9658
8.0098

8.0527
8.0944
8.1351
8.1748
8.2137
8.2517

8.2890
8.3256
8.3614
8.3967
8.4315
8.4657

8.4995
8.5329
8.5660
8.5988
8.6314
8.6639

8.6964
8.7289
8.7615
8.7943
8.8274
8.8608

8.8947
8.9291
88,9642
8.9999
9.0363
9.0736
9.1116

TABLE 7.4B
= 0.016907;
MW VIS

MICRO

POISE

28.950 399
28.950 413
28.950 428
28.950 442
28.950 455
28.950 469
28.950 482
28.950 495
28.950 507
28.950 520
28.950 532
28.950 544
28.950 556
28.949 568
28.949 5380
28.949 591
28.949 603
28.948 614
28.948 625
28.947 636
28.946 647
28.945 658
28.944 669
28.941 679
28.939 690
28.935 700
28.931 711
28.926 721
28.919 731
28.911 741
28.902 752
28.890 762
28.875 771
28.858 781
28.838 791
28.814 801
28.786 810
28.753 8210
28.716 829
28.673 839
28.625 8438
28.570 857
28.509 867

EQUIV. RATIO

= 0.250;

CHEM.

REACTING COMPOSITIONS
(GAM)S

DLVDLT DLVDLP

ot ot et et ot

bt b b bt b e b b b e e e et b e b e et et et

ot bt b b e

.0000 -1.0000
.0000 -1.0000
.0000 -1.0000
.0000 -1.0000
L0000 -1.0000
.0000 -1.0000
.0000 -1.0000
.0000 -1.0000
L0000 -1.0000
.0000 -1.0000
L0000 -1.0000
L0000 ~-1.0000
L0001 -1.0000
.0001 -1.0000
.0002 -1.0000
.0003 -1.0000
L0004 -1.0000
.0005 -1.0000
0007 -1.0000
0010 -1.0000
0014 -1.0000
0019 -1.0001
0025 -1.0001
0033 -1.0001
00643 -1.0001
0056 -1.0002
0072 -1.0002
0091 -1.0003
0115 -1.0004
0144 -1.0005
0179 -1.0007
0221 -1.0008
0271 -1.0010
0330 -1.0013
0398 -1.0016
0477 -1.0020
0566 -1.0026
0668 -1.0029
0781 -1.0034
0906 -1.0040
1064 -1.0048
1192 -1.0056
1352 -1.0064

cP

J/76 K
1.1519

LUGSENVEL ST o) =t et e et e Pt s e ok et b et ot e e g et ottt e et d

.1635
L1763
.1843
.1940
.2035

.2128
.2221
.2312
L2404
.2495
.2587

.2680
L2774
.2870
.2968
.3069
L3174

Ll i e e e e e e e e I e e e e e Y i el ol = S Y STy

L3321
.3278
L3237
.3201
L3167
L3134

L3103
L3072
L3042
L3013
.2985
.2957
.2929
.2901
.2874
.2847
.2819
L2792

L2766

.2615
.2583

.2398
.2356

.2130
.2085

.1920
.1885
.1853

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIO = 0.2511;

Vs COND PRAN
MICRO
M/S  W/CM K
586.8 637 .722
601.9 667 .721
616.6 697 .721
631.0 726 .721
645.0 755 .721
658.6 783 .721
672.0 811 .721
685.0 839 .721
697.8 867 .721
710.3 894 .721
722.6 922 .721
734.6 950 .721
7646.3 978 .721
757.8 1007 .721
769.1 1036 .721
780.2 1065 .720
791.1 1095 .720
801.8 1125 .719
812.3 1156 .718
822.6 1188 .718
832.7 1221 .717
8642.7 1255 .716
852.4 1291 .71¢4
862.0 1329 .713
871.3 1369 .711
880.5 1412 .709
889.5 1459 .706
398.3 1510 .703
906.9 1566 .700
915.3 1628 .695
923.6 1697 .690
931.7 1775 .684
939.7 1862 .677
9647.6 1961 .669
955.4 2071 .660
$63.1 2195 .651
970.8 2334 .640
978.5 2488 .629
986.2 2658 .618
994.1 2846 .606
1002.0 3050 .594
10190.1 3271 .582
1018.4 3508 .570

J

P = 1013.25 KPA (10.00 ATM)
FROZEN COMPOSITIONS

cP
76 K

1.1516

L el e e e e e e B e el e e e arl el el Sl e R e e T R Sy g ]

.1628
L1733
.1827
.1917
.2003

L2084
L2162
.2236
.2307
.2373
.26437

L2698
.2555
L2610
L2662
L2711
.2758

el ekl el R o g R e e o S R O e e ol I S e e R e T = I = T T E VR =

GAM

.3323
.3280
L3241
.3207
L3175
.3145

L3118
.3092
.3067
.3044
.3023
.3003

.2984
.2966
.2949
.2934
.2919
.2905

.2893
.2880
.2869
.2859
.2849
.2839

.2831
.2823
.2815
.2808
.2802
L2796

L2791
.2787
.2783
L2780
L2777
.2775

L2774
L2774
L2775
L2776
.2778
.2782
.2786

A COND PRAN
MICRO
MsSs  WsCM K
586.8 636 .722
601.9 667 .721
616.7 697 .721
631.1 725 .720
6645.2 753 .720
658.9 781 .721
672.4 808 .721
685.6 835 .721
698.5 861 .721
711.2 837 .721
723.6 913 .721
735.9 939 .721
7647.9 966 .721
759.7 989 .721
771.4¢ 1014 .721
782.9 1039 .721
796.2 1064 .720
805.4 1088 .720
816.4 1112 .720
827.3 1136 .719
838.1 1160 .719
848.7 1183 .719
859.2 1206 .718
869.6 1229 .718
879.9 1251 .718
890.0 1273 .718
900.1 1295 .718
910.1 1316 .718
920.1 1338 .718
929.9 1359 .718
939.8 1380 .718
949.5 1401 .718
959.3 1621 .718
969.0 1442 .718
978.7 1463 .717
988.64 14864 .717
998.1 1504 .716
1007.9 1525 .716
1017.7 1546 .715
1027.5 1566 .715
1037.5 1587 .714
1047.5 1608 .713
1057.7 1629 .712



(48!

FUEL H/C ATOM RATIO =

DRY Al

T
K

900
950
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1850
1900
2050

2100

R

MU [ X X RNENEN] A0 CO00 0000\ OO0 d ot ot et et P Fod ot ot ot fd fd P el o o ]

DENSITY
G/CM3

.9600-2
.8568-2
.7660-2
.6800-2
.6036-2
.5339-2

.6700-2
.4112-2
.3569~2
.3067-2
.2600-2
.2166-2

.1760-2
.1381-2
.1025-2
.0691-2
.0376-2
.0080-2

.7998-3
.5348-3
.2837-3
.06455-3
.8191-3
.6036-3

.3984-3
.2025-3
.0155-3
.8366-3
.6653-3
.5011-3

.36435-3
.1921-3
.0665-~3
.9062-3
.7710-3
.6405-3

.5143-3
.3922-3
.27640-3
.1593-3
.0679-3
.9396-3
.83642-3

H
J/6G

-108.
-50.

..

2.000; FrA

EN

NSNS NN

~N s~

OO0 000000 (AC0CO0ROO00 00000000000 DO~ NSNS NN

TROPY
J/7G K

.9738
L0364
L0963
.1539
.2092
.2625

L3139
.3636
L6117
.6583
.5036
.5676

.590¢4
.6321
.6728
L7125
.7513
.7893

.8265
.8629

TA

BLE 7.5B
0.016907;
MW VIS
MICRO
POISE
.950 399
.950 413
.950 6428
.950 442
.950 455
.950 469
.950 482
.950 495
.950 507
.950 520
.950 532
.950 544
.958 556
.950 568
.950 580
.950 591
.950 603
.949 616
.949 625
.949 636
.948 647
.9647 658
.947 669
.945 679
.944 690
.9642 700
.9640 711
.937 721
.934 731
.929 742
.924 752
.918 762
L9111 772
.902 781
.8%92 791
.879 801
.865 811
.849 820
.830 830
.808 839
.784 849
.756 858
.724 867

.= PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIQ

= 0.250;

DLVDLT DLVDLP

cooocooo

00
00
00
00
00
00

coocoococo

L0000
.0000
.0000
.0000
.0000
.gogoe0

.0000
.0000
.0001
.0001
.0002
.0003

.0004
.0006
.0008
L0011
L0014
.0018

L0024
.0030
.0039%
.0049
L0061
.0076

.0093
L0114
L0139
.0168
.0202
.0240

.0285
L0336
.0393

et et e et ot b b e bt bt e bt et e e e et o bt b e e et et e bt e R I—‘!—':—‘:—‘:—‘:—'

-1.
L0014
-1.
.0458 -1.0020
.0529 -1.002¢4

coo0co ooocoo

L0010

0012
0017

1.0608 -1.0028
1.0695 -1.0033

CHEM. EQUIV. RATIO = 0.2511;
REACTING COMPOSITIONS

ce (GAM)S Vs COND PRAN

MICRO

J7G K M/S W/CcM K
1.1520 1.3321 586.8 637 .722
1.1635 1.3277 601.9 667 .721
1.1744% 1.3237 616.6 697 .721
1.1843 1.3201 631.0 726 .721
1.1940 1.3167 645.0 755 .721
1.2035 1.3134 658.6 783 .721
1.2129 1.3102 672.0 811 .721
1.2221 1.3072 685.0 839 .721
1.2312 1.3042 697.8 867 .721
1.2403 1.3013 710.3 896 .721
1.26496¢ 1.2985 722.6 922 .721
1.2584 1.2957 734.6 950 .721
1.2676 1.2929 766.3 978 .721
1.2768 1.2902 757.9 1006 .721
1.2861 1.2876 769.2 1035 .721
1.2955 1.284% 780.3 1064 .720
1.3051 1.2823 791.2 1093 .720
1.3149 1.2796 802.0 1122 .720
1.3249 1.2770 812.5 1152 .719
1.3352 1.2744 822.9 1183 .718
1.3458 1.2718 833.1 1214 .718
1.3568 1.2692 8643.1 1245 .717
1.3683 1.2665 853.0 1278 .716
1.3804 1.2639 862.7 1311 .715
1.3931 1.2612 872.2 1345 .715
1.4066 1.2584 881.6 1381 .713
1.4210 1.2557 890.9 1418 .712
1.4366 1.2528 900.0 1458 .711
1.4530 1.2499 908.9 1499 .709
1.4710 1.2470 917.7 1546 .707
1.4906 1.2439 926.4 1591 .704
1.5119 1.2408 934.9 1642 .701
1.5351 1.2377 943.3 1697 .698
1.5605 1.2344 951.6 1758 .694
1.5883 1.2312 959.8 1823 .689
1.6185 1.2278 967.9 1895 .684
1.6514 1.2245 975.8 1974 .678
1.6872 1.2211 983.8 2059 .672
1.7258 1.2177 991.6 2153 .665
1.7673 1.2144 999.5 2255 .658
1.8118 1.2112 1007.3 2367 .650
1.8591 1.2080 1015.1 26487 .64l
1.9091 1.2050 1022.9 2617 .633

o R b e e e e e e e e

Pt e e et e S

= 5066.25 KPA (50.00 ATM)

cP

1.3323
1.3280
1.3241
1.3207
1.3175
1.3145

1.3118
1.3091
1.3067
1.3044
1.3023
1.3003

1.293¢4
1.2966
1.2949
1.2934
1.2919
1.29065

1.2892
1.2880
1.2869
1.2858
1.2848
1.2839

1.2830
1.2822
1.2814
1.2307
1.2800
1.2794

1.2788
1.2783
1.2778
1.2774
1.2770
1.2767

1.2764
1.2762
1.2760
1.2759
1.2758
1.2758
1.2758

FROZEN COMPOSITIONS
GAM v

S COND PRAN
MICRD
M/S  W/CM K

586.8 636 .722
601.9 667 .721
616.7 697 .721
631.1 725 .720
645.2 753 .720
658.9 781 .721

672.4 808 .721
685.6 835 .721
698.5 861 .721
711.2 887 .721
723.6 913 .721
735.9 939 .721

747.9 964 .721
759.7 989 .721

771.4 10146 .721
782.9 1039 .721
794.2 1064 .720
305.4 1083 .720
816.4 1112 .720
827.3 1136 .719
838.0 1160 .719
848.6 1183 .719
859.1 1206 .718
869.5 1229 .718
879.7 1251 .718
889.9 1273 .718
900.0 1295 .718
909.9 1316 .718
919.8 1338 .718
929.6 1359 .718
939.3 1380 .718
948.9 1401 .718
958.5 1421 .718
968.0 1442 .718
$77.5 1463 .718
986.9 1483 .717
996.3 1504 .717
1005.7 1524 .717
1615.1 1544 .716
10264.4 1565 .716
1033.8 1585 .715
1063.2 1605 .715
1052.6 1625 .714
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FUEL Hs/C ATOM RATIO

DRY AIR

T
K

200
220
240

200
220
240
260
2890

200

240
260
280
298
300
320

200
220
240
260
280
298
300
320
340
360
380

200
220
240
260
280
298
300
320
340
360
380
400
420

D

[Ty

—

e

R e e e ey e

EYY-NTTOTC R NC Y. A NENY. RV-]

TABLE 7¢C
= 2.000; F/A = 0.016907;
HETEROGENEQOUS PHASE PROPERTIES
ENSITY H ENTROPY M ce
G/CM3 J76 J76 K J76 K
PRESSURE
.826-5 -9%917.4 7.5776 28.949 1.0529
.656-5 -893.0 7.6936 28.949 1.5821
.481-5 -830.1 7.9643 28.949 6.1749
PRESSURE
.827-4¢ -917.6 6.9377 28.9%49 1.0154
.660-4 -897.0 7.0361 28.949 1.07064
.518-4 -872.5 7.1422 28.949 1.5082
.378-4 -823.3 7.3381 28.949 4.1232
.260-4 =-775.8 7.5164 28.949 1.0134
PRESSURE
.827-3 =-917.7 6.2989 28.949 1.0llé
.660-3 -897.64 6.3956 28.949 1.0195
.522-3 -876.6 6.4857 28.949 1.0659
.402-3 -853.4 6.5785 28.949 1.3204
.292-3 -814.1 6.7235 28.949 2.0742
.187-3 -762.3 6.9023 28.9%49 3.%9227
.176-3 -755.4 6.9254 28.949 1.0199
.102-3 -735.0 6.9913 28.949 1.0217
PRESSURE
.826-2 -917.7 5.6603 28.949 1.0112
.660-2 -897.4 5.7568 28.949 1.0144
.522-2 -877.1 5.8453 28.949 1.0219
.404-2 -856.4 5.9280 28.949 1.0507
.303-2 -827.4 6.0351 28.949 1.1673
.221-2 -804.9 6.1130 28.949 1.3386
.213-2 -802.4 6.1214 28.949 1.3653
.130-2 -771.1 6.2223 28.949 1.8246
.0646-2 -726.2 6.3581 28.949 2.7734
.800-3 -694.0 6.4506 28.949 1.0264%
.286-3 -673.5 6.5061 28.949 1.0293
PRESSURE
.114-2 =917.7 5.2139 28.949 1.0112
.287-2 -897.4 5.3104 28.949 1.0139
.598-2 -877.1 5.3988 28.949 1.0180
.014-2 -856.7 5.4806 28.949 1.0268
.514-2 -828.6 5.5844 28.949 1.0882
.115-2 -808.5 5.6537 28.949 1.1228
.077-2 -806.4 5.6606 28.949 1.1282
.690-2 -783.1 5.7360 28.949 1.2191
.339-2 -757.1 5.81647 28.949 1.3987
.009~-2 -726.2 5.9029 28.949 1.7176
.686-2 -687.0 6.0087 28.949 2.2418
.410-2 -652.8 6.0968 28.949 1.0325
.200-2 -632.2 6.1472 28.949 1.0359

DENSITY
G/CM3

= 0.01
1.788-5
1.624-5
1.4764-5

= 0.10
1.788-6¢
1.625-4
1.4838-4
1
1

.659-2
.6410-2
.200-2

.- LOW TEMPERATURE PROPERTIES

EQUIV.RATIO @ 0.250;

MW

.336
.308
.035

.338
.335

-949

.338

1949

338

.338
.338
.338
.336
.331
.330
.315
.278
.201
.056
. 949
. 9649

BASED

CHEM.

VIS
MICRO
PGISE

132
163
151

132

132

234

ON EQUILIBRIUM COMPOSITIONS

e

et et ot et bt

Tt bt et et bt o

et ot et et et et et et et

et et ot et et et Bt B B

EQUIV.

GAS
DLVDLT

.000
.000
.000

.000

.000

RATIO

PHASE PROPERTIES

DLVDLP

-1

-1.

-1

-1
-1

-1.
-1,

-1

-1

-1,
-1.
-1.
-1.
-1.
-1,

-1

-1

-1.
-1.

-1

-1.
-1.
-1.
-1.
-1.
-1.

-1

-1

-1.
-1.
-1.
-1,
=1.
-1.

-1

-1,
-1.
-1.
-1.

-1

.000
.000

.000
.000
000
000
.000

.000
000
000
000
000
000
000
.000

.000
000
000
.000
000
000
000
0060
000
000
.000

.000
000
000
000
000
000
000
.000
000
000
000
000
.000

0.2511;

cP
J/7G6 K
.9992

.0000
.0129

-

. 9991
.9988
.0001
.009¢4
.0184

et b O O

.9991
. 9986
.9988
.0002
.0053
.0180
.0199
.0217

et et et et e O © @

. 9991
.9986
.9987
.9993
.0006
.0029
.0033
.0087
.0196
.0266
.0293

HEHE OO0 O

. 9991
.9986
. 9987
0.9992
1.0002
1.0016
1.0018
1.0043
1,0081
l.0142
1.02641
1.0325
1.0359

ocoo

(GAM)S

1.3960
1.3960
1.3942

1.3960
1.3962
1.3960
1.3945
1.3928

1.3960
1.3962
1.3962
1.3958
1.3947
1.3923
1.3920
1.3910

1.3960
1.3962
1.3962
1.3959
1.3954
1.3945
1.3944
1.3929
1.3905
1.3885
1.3870

1.3960
1.3962
1.3962
1,.3959
1.3954
1.3947
1.3946
1.3936
1.3922
1.3903
1.3878
1.3854
1,3836

VS COND

MICRO
M/S W/CM K

281 180
295 196
310 208

281 180
295 196
308 211
322 225
335 238

281 180
295 196
308 212
321 227
333 241
345 252
346 253
358 266

281 180
295 196
308 212
321 227
333 242
343 255
345 256
356 269
368 281
379 293
389 306

281 180
295 196
308 212
321 227
333 242
343 255
3644 256
356 270
367 283
378 295
388 307
399 320
409 333

PRAN

.736
.731
.735

.736
.730
.727
.729
.731

.734
.730
.726
724
.724
.729
.730
.729

.73%
.730
726
.723
721
.721
.721
.723
727
.730
.729

.734
.730
.726
.723
.721
.720
.720
.720
722
.72%
727
.729
.728

200
240

200
220
240
260
280

200
220
240
260
280
298
300
320

200

3890



144!

FUEL H/C ATOM RATIO

DRY AIR;

200
210
220
230
240

250
260
270
280
290
298

300
310
320
3640

350

(

e

ot 4t et ot

MO OO NN~~~ 00000000 WO DW0E b s

= 2.000;
DENSITY
P=1.0) (P=50.)
G/CM3 G/CM3
.7631-3 8.8153-2
.6791-3 8.3956-2
.6028-3 8.0139-2
.5331-3 7.6655-2
.6692-3  7.3461-2
.4105-3 7.0523-2
.3562-3 6.7810-2
.3060-3 6.5299-2
2593-3 6.2967-2
2159-3 6.0795-2
1827-3 5.9134-2
1754-3 5.8769-2
1375-3 5.6873-2
1019-3 5.5096-2
0685-3 5.3426-2
0371-3 5.1855-2
0075-3 5.0373-2
7948~ 4.89764-~2
5301-4 4.7650~2
2793-4 6,6397-2
0614-4 6.5207-2
8153-4 4.4077-2
6003-4 6.3002-2
3956-¢ 64.1978-2
2003-4 4.1002-2
0139-4 4.0070-2
8359-4 3.9179-2
6655-4 3.83328-2
5024¢-4 3.7512-2
3461-4 3.6731-2
1962-4 3.5981-2
0523-4 3.5261-2
9140-4 3.4570-2
7810-4 3.3905-2
6531-4 3.3265-2
5299-4 3.2669-2
4112-4 3.2056-2
2967-64 3.16483-2
1862-4 3.0931-2
0795-4 3.0398-2
9765-4 2.9883-2

F/7A=0.033814;
GASEOUS COMPOSITION:

H

J7G

-1586.7
-1576.4
-1566.1
-1555.9
-1545.6

-1535.3
-1525.0
-15164.7
-1506.4
-1496.0
-1485.6

-1483.7
-1473.6
-1463.0
-1452.6
-1442.2

-1431.8
~1421.4
-1410.9
-1400.5
-1390.0

-1379.5
-1369.0
-1358.4
-1347.9
~1337.3

-1326.7
-1316.1
-1305.¢4
-1294.7
~1284.0

-1273.3
-1262.6
~1251.8
-12641.0
-1230.2

-1219.3
-1208.4
~1197.5
~1186.6
-1175.7

TABLE

(P=.01) (P=,10)

J/G K

.8569
.9070
. 9548
.000¢
. 06442

. 0862
L1266
L1654
.2030
.2392
.2678

L2742
.3082
L3611
L3730
L4040

7
7
7
8
8
8
8
8
8
8
8
8
8
8
8
8
8.43642
8.4636
8.4922
8.5201
8.
8
8
8
8
3
8
8
8
8
8
8
8
8
3
8
8
8
8
8
8

5473

.5739
.5999
.6253
.6502
.6745

.69%983
L7217
76646
L7671
.7891

.8108
.8321
.8530
.8735
.8938

.9137
. 9333
. 9526
L9716
.9903

8A

.- PROPERTIES BASED ON CONSTANT GASEQOUS COMPOSITIONS

EQUIV.

J7G K

OO0 CE0000 COMI0B0000 0000000008 OO~~~ NN NSNS NSNS NN NN

(P=10.) (P=50.)

RATIO= 0.500; CHEM.
c02= .06778; H20=
ENTROPY
(P=1.0)
J7G K J7G K
.1952 6.5336 5.8719
.2453 6.5837 5.9220
L2931 6.6314 5.9698
.3388 6.6771 6.0155
.3825 6.7209 6.0592
L4245 6.7629 6.1012
L6649 6.8032 6.1416
.5038 6.8421 6.1805
.5413 6.8796 6.2180
L5775 6.9159 6.2542
L6062 6.9445 6.2829
L6126 6.9509 6.2893
L6465 6.9849% 6.3232
L6794 7.0178 6.3561
L7114 7.0497 6.3880
.7624 7.0807 6.4191
L7726 7.1109 6.4493
.8019 7.1403 6.4786
L8306 7.1689 6.5072
.8585 7.1968 6.5351
.8857 7.22640 6.5624
.9123 7.2506 6.5889
.9382 7.2766 6.6149
L9636 7.3020 6.6403
.9885 7.3268 6.6652
.0128 7.3512 6.6895
.0367 7.3750 6.7133
.0600 7.3984 6.7367
.0829 7.4213 6.7596
L1054 7.4437 6.7821
L1275 7.4658 6.8041
.16491 7.4875 6.8258
.1704 7.5087 6.8471
L1913 7.5297 6.8680
.2119 7.5502 6.8886
.2321 7.5705 6.9%088
.2520 7.5906 6.9287
L2716 7.6100 6.9483
.2909 7.6293 6.9676
L3099 7.6483 6.9866
.3286 7.6670 7.0053

EQUIV.
.06747;

J76 X

5.
5.
5.
.5530
.5967

OO AN (- e W N o) [o W e e ol [ N NN R, | (SRR RN (S 30 A0 RV, 4§ R ¥ 3 viun

4095
4595
5073

.6387
L6791
L7180
.7555
L7917
.8204

.8268
.8607
.8936
. 9256
. 9566

.9868
L0161
.04648
L0727
.0999

L1265
.1524
L1778
.2027
.2270

.2509
.2742
.2971
L3196
. 3617

.3633
. 3846
L6055
L6261
L4463

L4662
L4858
.5051
.5241
.5429

RATIO= 0.5008; MW = 28.9344;
N2= .75450; 02= .10120; AR= .00905

cpP GAM Vs VIS COND PRAN
MICRD MICRO

J7G K MsS POISE W/CM K

0263 1.3889% 282.5 124 167 .7593
1.0266 1.3887 289.5 129 175 .7562
1.0271 1.3884 296.3 135 184 .7532
1.0277 1.38381 302.9 140 192 .7505
1.0283 1.3878 309.6¢ 145 200 .7481
1.0291 1.3874 315.7 151 208 .7459
1.0300 1.3869 321.9 156 216  .7441
1.0310 1.3866 328.0 161 224 .7427
1.0320 1.3859 333.9 166 231 .7415
1.0332 1.3853 339.8 171 239  .7406
1.0342 1.3848 344.4 175 2645 .7400
1.0344 11,3846 345.5 176 246 .7399
1.0357 1.3840 351.1 181 253 .7398
1.0371 1.3832 356.6 186 260 .7399
1.0386 1.3825 362.1 190 267 .7400
1.0402 1.3817 367.4 195 276  ,7401
1.0418 1.3809 372.7 199 281 .76402
1.0435 1.3300 377.8 204 288 .7400
1.0453 1.3791 382.9 208 295 .7397
1.0471 1.3782 387.9 213 301 .7393
1.0490 1.3773 3%2.9 217 308 .7389
1.0510 1.3763 397.7 222 315 .7385
1.0530 1.3753 402.5 226 322 .7383
1.0551 1.3743 407.3 230 329 .7381
1.0572 1.3732 411.9 234 335 .7379
1.8594 1.3722 416.5 238 342 .7378
1.0617 1.3711 421.1 242 349 .7377
1.0639 1.3700 425.6 246 355 .7377
1.0663 1.3689 430.0 2590 362 .7376
1.0686 1.3678 434.6 254 368 .7376
1.0710 1.3667 438.7 258 375 .737¢6
1.0735 1.3655 442.9 262 381 .737¢6
1.0760 1.3644 447.2 266 388 .7375
1.0735 1.3632 451.3 270 39¢  .7374
1.0810 1.3621 455.5 273 401  .7373
1.0836 1.3609 45%9.5 277 407 .7372
1.0862 1.3597 463.6 281 414 ,7370
1.0888 1.3585 467.6 285 420 .7369
1.0915 1.3573 471.5 288 427  .7367
1.0942 1.3562 475.4 292 4346 .7365
1.0969 1.3550 479.3 295 440 .7363

200
210
2290
230
240

250

270
280
290
298

300
310
320
330
340

350
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TABLE 8A CONTINUED .- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

FUEL H/C ATOM RATIO = 2.000; FsA=0.033814; EQUIV. RATIO= 0.500; CHEM. EQUIV. RATIO= 0.5008; MW = 28,9344;

DRY AIR; GASEOUS COMPOSITION: CO02= .06778; H20= .06747; N2= .75450; 02= .10120; AR= .00905

T DENSITY H ENTROPY cp GAM Vs VIS COND PRAN T

(P=1.0) (P=50.) (P=.01) (P=.10) (P=1.0) (P=10.) (P=50.)
MICRO MICRO

K G/CM3 G/CM3 J76 J7G K J7G K J76 K 476 K J7G K J7G K M/S POISE Ws/CM K K
600 5.8769-6¢ 2.9384-2 ~1164.7 9.0088 8.3471 7.6854 7.0238 6.5613 1.8996 1.3538 483.1 299 4647 ,7361 600
610 5.7805-4¢ 2.8%903-2 -1153.7 9.0270 8.3653 7.7036 7.0420 6.5795 1.1023 1.3526 486.9 303 453 .7358 610
620 5.6873-4 2.86437-2 -1142.6 9.0449 8.3832 7.7216 7.0599 6.5975 1.10650 1.3514 490.7 306 460 .7355 620
630 5.5970-4 2.7985-2 -1131.6 9.0626 8.4010 7.7393 7.0776 6.6152 1.1078 1.3502 494.4 310 467 .7352 630
640 5.5096-4 2.7548-2 ~1120.5 9.0801 8.4184 7.7568 7.0951 6.6326 1.1106 1.3491 498.1 313 473  .7349 640
650 5.642648-4 2.7124-2 -1109.4 9.0973 8.4357 7.7740 7.1123 6.6499 1.1133 1.3479 501.8 317 680 .7346 650
660 5.3426-4 2.6713-2 ~1098.2 9.1143 8.4527 7.7910 7.129% 6.6669 1.1161 1.3467 505.4 320 687 .7343 660
670 5.2629-4 2.6314-2 -1087.0 9.1311 8.4695 7.8078 7.1462 6.6837 1.1189 1.3456 509.0 324 493 .7340 670
680 5.1855-4¢ 2.5927-2 -1075.8 9.1477 8.4861 7.8244 7.1628 6.7003 1.1217 1.344% 512.5 327 500 .7337 680
690 5.1103-4 2.5552-2 ~1064%.6 9.16641 8.5025 7.8408 7.1792 6.7167 1.1245 1.3433 516.1 330 507 .733¢4 690
700 5.0373-¢ 2.5187-2 ~1053.3 9.1803 8.5187 7.8570 7.1954¢ 6.7329 1.1273 1.3421 519.6 334 513 .7331 700
710 4.96664-6¢ 2.4832-2 -1042.1 9.1963 8.5347 7.8730 7.2114 6.7489 1.1301 1.3410 523.1 337 520 .7328 710
720 4.8976-4 2.4487-2 -1030.7 9.2122 8.5505 7.8889 7.2272 6.7647 1.1329 1.3399 526.5 340 526 .7325 720
730 4.8303-4 2.4152-2 -1019.4 9.2278 8.5662 7.%045 7.2428 6.7804 1.1356 1.3387 529.9 344 533 .7322 730
760 4.7650-4 2.3825-2 -1008.0 9.2433 8.5816 7.9200 7.2583 6.7958 1.1384 1.3376 533.3 347 540 .7319 740
750 4.7015-4 2,3508-2 -996.6 9.2586 8.5969 7.9353 7.2736 6.8111 1.1412 1.3365 536.7 350 5646 .7316 750
760 4.6396-4¢ 2.3198-2 -985.2 9.2737 8.6121 7.9504 7.2887 6.8263 1.1439 1.3355 5640.0 354 553 .7313 760
770 4.57964-4¢ 2.2897-2 -973.7 9.2887 8.6270 7.9654 7.3037 6.8412 1.16467 1.3344 563.4 357 560 .7310 770
780 4.5207-4 2.2603-2 -962.3 9.3035 8.6418 7.9802 7.3185 6.8561 1.14964 1.3333 566.7 360 566 .7307 780
790 4.64635-4 2.2317-2 -950.8 9.3182 8.6565 7.9948 7.3332 6.8707 1.1522 1.3323 569.9 363 573 .7305 790
800 6.4077-6¢ 2.2038-2 ~939.2 9.3327 8.6710 8.0094 7.3477 6.8852 1.1549 1.3312 553.2 366 579 .7302 300
810 4.3533-4 2.1766-2 =-927.7 9.3470 38.6854 8.0237 7.3621 6.8996 1.1576 1.3302 556.4 370 586 .7300 810
820 6.3002-¢ 2.1501-2 -916.1 9.3613 8.6996 8.0379 7.3763 6.9138 1.1603 1.3292 559.6 373 592 .7298 820
830 6.2486-4 2.1262-2 -904.5 9.3753 8.7137 8.0520 7.3904 6.9279 1.1629 1.3282 562.8 376 599 .7296 830
840 4.1978-4 2.0989-2 -892.8 9.3893 8.7276 8.0660 7.4043 6.9418 1.1656 1.3272 566.0 379 605 .7294 840
850 6.164864-6 2.0742-2 -881.1 9.4031 8.7416 8.0798 7.4181 6.9556 1.1682 1.3262 569.1 382 612 .7292 850
860 4.1002-¢ 2.0501-2 -869.5 9.4168 8.7551 8.0935 7.4318 6.9693 1.1708 1.3253 572.3 385 618 .7291 860
870 4.0530-4 2.0265-2 -857.7 9.4303 8.7687 8.1070 7.64453 6.9829 1.1734 1.3243 575.4 388 625 .7289 370
830 4.0070-4 2.0035-2 -846.0 9.64437 8.7821 8.1204 7.4588 6.9963 1.1760 1.3234 578.5 391 631 .7287 830
890 3.9619-¢ 1.9810-2 -834.2 9.4570 8.7954 8.1337 7.4721 7.0096 1.1785 1.3225 581.6 394 638 .7285 890
900 3.9179-4 1.9590-2 ~-822.4 9.4702 8.8086 8.1469 7.4853 7.0228 1.1810 1.3215 584.6 397 644 7284 900
910 3.87649-4 1.9374-2 -810.6 9.4833 8.8216 8.1600 7.4983 7.0358 1.1835 1.3207 587.7 400 651 .7282 910
52 3.8328-4 1.9164-2 -798.7 9.4962 8.8346 8.1729 7.5113 7.06488 1.1860 1.3198 590.7 403 657 .7281 920
930 3.7915-4 1.8958-2 -786.9 9.5091 8.8474 8.1858 7.5241 7.0616 1.1884 1.3189 593.7 406 663 .7279 930
940 3.7512-4 1.8756-2 -775.0 9.5218 8.8601 8.1985 7.5368 7.0743 1.1908 1.3181 596.7 409 670 .7278 940
950 3.7117-4 1.8559-2 ~763.1 9.5344 8.8728 8.2111 7.5494¢ 7.0870 1.1932 1.3172 599.7 612 676 .7276 950
9560 3.6731-4 1.8365-2 -751.1 9.5469 8.8853 8.2236 7.5619 7.0995 1.1955 1.3164 602.6 415 682 .7275 960
970 3.6352-4 1.8176-2 ~-739.1 9.5593 8.8977 8.2360 7.5743 7.1119% 1.1978 1.3156 605.6 418 688 .727¢ 970
580 3.5981-4 1.7990-2 -727.2 9.5716 8.9100 8.2483 7.5866 7.1262 1.2001 1.3148 608.5 6421 695 .7272 980
990 3.5618-6¢ 1.7809-2 -715.1 9.5838 8.9222 8.2605 7.5988 7.1364 1.2023 1.3141 611.4 424 701 .7271 990
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TABLE 8A CONCLUDED .- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

FUEL H/C ATOM RATIO = 2.000; Fs/A=0.033814; EQUIV. RATIO= 0.500; CHEM. EQUIV. RATIO= 0.5008; MW = 28.934%;

DRY AIR; GASEQUS COMPOSITION: €02= .06778; H20= .06747; N2= .75450; 02= ,10120; AR= .009%05
T DENSITY H ENTROPY cP GAM VS VIS COND PRAN T
(P=1.0) (P=50.) (P=.01) (P=.10) (P=1.0) (P=10.) (P=50.)
MICRO MICRO
K G/CM3 G/CM3 J/G6 J/G K J/7G K J7G K J7G K J/7G K J7G K MsS POISE W/CM K K
1000 3.5261-¢ 1.7631-2 =703.1 9.5959 8.9342 8.2726 7.6109 7.1485 1.2046 1.3133 614.3 427 707 .7270 1000
1050 3.3582-4 1.6791-2 ~662.6 9.6549 8.9933 8.3316 7.6700 7.2075 1.2149 1.3098 628.6 441 737 .7266 1050
1100 3.2056-4¢ 1.6028-2 -581.6 9.7117 9.0500 8.3884 7.7267 7.2642 1.2247 1.3066 662.6 455 767 .7263 1100
1150 3.0662-4 1.5331-2 =-520.2 9.7663 9.1047 8.4430 7.7814 7.3189 1.2341 1.3035 656.3 468 796 .7261 1150
1200 2.9384-4 1.4692-2 -458.2 9.8190 9.1574 8.4957 7.8341 7.3716 1.2431 1.3007 669.7 482 825 .7259 1200
1250 2.8209-¢ 1.64105-2 -395.9 9.8700 9.2083 8.5466 7.8850 7.64225 1.2516 1.2980 682.8 495 853 .7258 1250
1300 2.7126-4 1,3562-2 -333.1 9.9192 9.2575 8.5959 7.9342 7.64718 1.2597 1.2955 695.7 508 881 .7257 1300
1350 2.6119-4 1.3060-2 -269.9 9.9669 9.3052 8.6436 7.9819 7.5194 1.2676 1.2932 708.3 521 909 .7255 1350
1400 2.5187-4 1.25%3-2 =-206.3 10.0131 9.3515 8.6898 8.0281 7.5657 1.2747 1.2910 720.7 533 937 .725% 1400
1450 2.4318-4 1.2159-2 -142.6 10.0580 9.3963 3.7347 38.0730 7.6105 1.2817 1.2890 732.9 545 964 .7252 1450
1500 2.3508-¢ 1.17564-2 -78.2 10.1015 9.4399 8.7782 8.1166 7.6541 1.2883 1.2871 764.8 558 991 .7250 1500
1550 2.2749-4 1.1375-2 ~13.6 10.1439 9.4822 8.8206 8.158% 7.6964% 1.2946 1.2853 756.6 570 1018 .7246 1550
1600 2.2038-4¢ 1.1019-2 51.3 10.1851 9.5234 8.8618 8.2001 7.7376 1.3006 1.2836 768.2 582 1045 .72642 1600
1650 2.1371-4 1.0685-2 116.5 10.2252 9.5635 8.9019 8.2402 7.7777 1.3063 1.2820 779.6 593 1071 7237 1650
1700 2.07642-4 1.0371-2 181.9 10.2643 9.6026 8.9410 8.2793 7.8168 1.3117 1.2805 790.9 605 1097 .7233 1700
1750 2.01649-4 1.0075-2 267.6 10.3024 9.6407 8.9791 8.3174 7.8549 1.3168 1.2791 802.0 617 1123 .7228 1750
1800 1.9590-4 9.79648-3 313.6 10.3395 9.6779 9.0162 8.3546 7.8921 1.3216 1.2778 813.0 628 1149 .7223 1800
1850 1.9060-4 9.5301-3 379.8 10.3758 9.7141 9.0525 8.3908 7.9284 1.3262 1.2766 823.8 639 11764 ,7218 1850
1900 1.8559~4¢ 9.2793-3 666.2 10.6112 9.7496 9.0879 8.4263 7.9638 1.3305 1.2755 834.5 650 1200 .7214 1900
1950 1.8083-4 9.0414-3 512.8 10.4458 9.7842 9.1225 8.4609 7.998¢ 1.3347 1.2744 845.0 661 1225 .7209 1950
2000 1.7631-4 8.8153-3 579.7 10.4797 9.8180 9.1564 8.4947 8.0322 1.3386 1.2734 855.5 672 1249 .7204 2000
2050 1.7201-4 8.6003-3 6646.7 10.5128 9.8511 9.1895 8.5278 8.0653 1.36423 1.2724 865.8 683 1273 .7201 2050
2100 1.6791-4 8.3956-3 713.9 10.5452 9.8835 9.2219 8.5602 8.0977 1.3458 1.2715 875.9 694 1297  .7198 2100
2150 1.6401-4 8.2003-3 781.3 10.5769 9.9152 9.2536 8.5919 8.129¢4 1.3491 1.2706 886.0 705 1321 .7195 2150
2200 1.6028-4 8.0139-3 848.8 16.6079 9.9463 9.2846 8.6230 8.1605 1.3523 1.2698 896.0 715 1345 7192 2200
2250 1.5672-4 7.8359-3 916.5 10.6383 9.9767 9.3150 8.6534 8.1909 1.3553 1.2691 905.8 726 1368 .7189 2250
2300 1.5331-6 7.6655-3 984.3 10.6682 10.0065 9.3449 8.6832 8.2207 1.3581 1.2684% 915.6 736 1391 .7187 2300
2350 1.5005-4 7.5024-3 1052.3 10.6974 10.0357 9.3741 8.71248 8.2500 1.3608 1.2677 925.2 746 1414 .7184 2350
2400 1.4692-4 7.3461-3 1120.4 10.7261 10.0644 9.4028 8.7411 8.2786 1.3636 1.2670 934.8 756 1436 .7181 2400
2450 1.64392-4¢ 7.1962-3 1188.6 10.7542 10.0926 9.4309 8.7692 8.3068 1.3659 1.2664 9646.2 767 1459 .7178 2450
2500 1.4105-4 7.0523-3 1257.0 10.7818 10.1202 9.4585 8.7969 8.3344 1.3682 1.2659 953.6 777 1481 .7175 2500
2550 1.3828-4 6.9140-3 1325.4 10.8090 10.1473 9.4856 8.8240 8.3615 1.3706 1.2653 962.9 787 1503 .7170 2550
2600 1.3562-64 6.7810-3 13%94.0 10.8356 10.1739 9.5123 8.8506 8.3881 1.3726 1.26648 972.1 796 1526 .7165 2600
2650 1.3306-4 6.6531-3 1462.7 10.8617 10.2001 9.5384 8.8768 8.4143 1.3746 1.2643 981.2 806 1548 .7160 2650
2700 1.3060-4 6.5299-3 1531.5 10.8875 10.2258 9.5641 8.9025 38.4400 1.3766 1.2638 990.2 816 1570 .7156 2700
2750 1.2822-64 6.4112-3 1600.4 10.9127 10.2511 9.5894 8.9278 8.4653 1.3785 1.2634% 999.2 826 1592 .7151 2750
2800 1.2593-4 6.2967-3 1669.3 10.9376 10.2759 9.6143 8.9526 8.64901 1.3803 1.2629% 10038.0 835 1613 .7146 2800
2850 1.2372-4 6.1862-3 1738.4 106.9620 10.3004 9.6387 8.9771 8.5146 1.38206 1.2625 1016.8 845 1635 .7142 2850
=2900 1.2159-4 6.0795-3 1807.5 10.9861 10.3244 9.6628 9.0011 8.5386 1.3837 1.2621 1025.5 &54 1656 .7137 2900
2950 1.1953-4 5.9765-3 1876.8 11.0098 10.3481 9.6864 9.0248 8.5623 1.3854 1.2617 1034.2 864 1678 .7132 2950
3600 1.1754-4 5.8769-3 1966.1 11.0331 10.3714 9.7097 9.0481 8.5856 1.3869 1.2613 1042.8 873 1699 .7128 3000
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TROPY
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TABLE 8.1B
= 0.033814;

MW VIS
MICRO
POISE

397
412
427
661
455
468

482
495
508
521
533
5645

558

23.409 858

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO = 0.500; CHEM. EQUIV. RATIO = 0.5008;
REACTING COMPOSITIONS
DLVDLT DLVDLP cpP (GAM)S Vs COND PRAN
MICRO
J76 K M/S  W/CM K
1.0000 -1.0000 1.1813 1.3214 584.6 644 .728
1.0000 -1.0000 1.1937 1.3171 599.6 676 .728
1.0000 ~1.0000 1.2054 1.3130 614.2 707 .727
1.0000 -1.0000 1.2162 1.3094 628.5 738 .727
1.0000 -1.0000 1.2267 1.3059 642.5 768 .726
1.0000 -1.0000 1.2369 1.3026 656.1 798 .726
1.0000 -1.0000 1.2671 1.2994%¢ 669.4 828 .726
1.0001 -1.0000 1.2571 1.2963 682.4 857 .726
1.0001 -1.0000 1.2673 1.2933 695.1 887 .725
1.0002 -1.0000 1.2778 1.2903 707.5 917 .725
1.0003 -1.0000 1.2887 1.2872 719.6 948 .725
1.0005 -1.0000 1.3006 1.2840 731.4 980 .724
1.0009 -1.0000 1.3139 1.2805 743.0 1013 .723
1.00164 -1.0000 1.3293 1.2767 754.1 1050 .721
1.0022 -1.0001 1.3480 1.2724 764.9 1091 .719
1.0035 -1.0001 1.3713 1.2674¢ 775.3 1138 .715
1.0055 -1.0001 1.4013 1.2615 785.1 1194 .710
1.0085 -1.0002 1.4408 1.2543 794.4 1265 .702
1.0129 -1.0003 1.4932 1.2457 803.1 1355 .692
1.0193 -1.00605 1.5633 1.2356 811.0 1475 .677
1.0284 -1.0008 1.6566 1.2240 818.3 1635 .659
1.0412 -1.0012 1.7799 1.2111 824.9 1851 .636
1.0586 -1.0018 1.9404 1.1974 831.2 2141 .609
1.0819 -1.0026 2.1457 1.1835 837.4¢ 2526 .580
1.1121 -1.0037 2.4025 1.1702 843.8 3030 .549
1.1503 -1.0051 2.7154 1.1581 850.6 3674 .519
1.1970 -1.0068 3.0864 1.1476 858.2 46477 .491
1.2527 -1.0090 3.5140 1.1389 866.8 56446 .6466
1.3169 -1.0116 3.9933 1.1319 876.4 6578 .444
1.3891 -1.0147 4.5171 1.1265 887.2 7849 .426
1.4681 -1.0182 5.0753 1.1226 899.0 9213 .413
1.5518 -1.0221 5.6544 1.1199 612.0 10601 .405
1.6376 -1.0262 6.2348 1.1182 926.1 11918 .401
1.7205 -1.0304 6.7884 1.1175 941.4 13053 .403
1.7953 -1.0345 7.2770 1.1177 957.6 13898 .411
1.8549 -1.0380 7.6555 1.1186 974.9 14362 .423
1.8926 -1.0407 7.8797 1.1204 992.9 1646400 .439
1.9037 ~1.0621 7.9177 1.1230 1011.5 14021 .458
1.8870 -1.0423 7.7602 1.1264 1030.5 13287 .479
1.8446 -1.06411 7.4226 1.1308 1049.7 12296 .500
1.7816 -1.0388 6.9403 1.1361 1068.9 11155 .522
1.70645 ~-1.0357 6.3593 1.1426 1088.1 9961 .541
1.6198 -1.0321 5.7284 1.1503 1107.1 8790 .559

P =1.01325 KPA ( 0.01 ATM)
FROZEN COMPOSITIONS

CcP GAM Vs COND PRAN

MICRO

J76 K Mss  W/CM K
1.1810 1.3215 584%.6 666 .728
1.1932 1.3172 599.7 676 .728
1.2046 1.3133 6164.3 707 .727
1.2169 1.3098 628.6 737 .727
1.2267 1.3066 642.6 767 .726
1.2341 1.3035 656.3 796 .726
1.2631 1.3007 66%.7 825 .726
1.2516 1.2980 682.8 853 .726
1.2597 1.2955 695.7 881 .726
1.2674 1.2932 708.3 909 .726
1.27647 1.2910 720.7 937 .725
1.2817 1.2890 732.9 964 .725
1.2883 1.2871 744.9 991 .725
1.2946 1.2853 756.7 1018 .725
1.3006 1.2836 768.3 1045 .724
1.3063 1.2821 779.8 1071 .724
1.3116 1.2867 791.1 1097 .723
1.3167 1.2794 802.3 1123 .723
1.3215 1.2782 813.4 1149 .722
1.3261 1.2771 824.5 1175 .721
1.3306 1.2762 835.5 1200 .721
1.3346 1.2754 866.6 1225 .720
1.3382 1.2749 857.7 1250 .719
1.3417 1.2746 869.0 1275 .718
1.3450 1.2745 880.5 1300 .717
1.3481 1.2748 892.4 1325 .715
1.3509 1.2754 904.8 1350 .713
1.3536 1.2765 917.7 1376 .710
1.3561 1.2781 931.3 1404 .707
1.3585 1.2802 945.7 1433 .702
1.3609 1.2828 961.0 1465 .697
1.3632 1.2860 977.3 1499 .690
1.3657 1.2898 994.6 1536 .682
1.3683 1.2941 1013.0 1577 .673
1.3711 1.2990 1032.4 162)1 .663
1.3740 1.3043 1052.7 1668 .653
1.3770 1.3100 1073.6 1716 .643
1.3801 1.3159 1095.0 1765 .634
1.3831 1.3218 1116.3 1813 .625
1.3860 1.3275 1137.4 1860 .618
1.3888 1.3328 1157.8 19%04 .612
1.3914 1.3377 1177.3 1945 .607
1.3937 1.3420 1195.8 1984 .602

Baae sy |
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FUEL H/C ATOM RATIO =
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TABLE 8.2B

2.000; Fs/A = 0.033814; EQUIV. RATIO = 0.500; CHEM.

REACTING COMPOSITIONS

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO = 0.5008;

ENTROPY M VIS DLVDLT DLVDLP cp (GAM)S VS COND PRAN
MICRO MICRO
J/G K POISE J76 K MsS  W/CM K
8.8086 28.934 397 1.0000 -1.0000 1.1813 1.3214 584.6 664 728
8.8728 28.934 412 1.0000 -1.0000 1.1937 1.3171 599.6 676 .728
8.9343 28.934 427 1.0000 -1.0000 1.2054 1.3130 614.2 707 .727
8.9934 28.934 441 1.0000 -1.0000 1.2162 1.3094 628.5 738 .727
9.0502 28.934 455 1.0000 -1.0000 1.2266 1.3059 642.5 768 .726
9.1050 28.934 468 1.0000 -1.0000 1.2368 1.3027 656.1 798 .726
9.1578 28.934 482 1.0000 -1.0000 1.2468 1.2995 669.4 827 .726
9.2089 28.934 495 1.0000 -1.0000 1.2567 1.2965 682.4 857 .726
9.2584 28.934 508 1.0001 -1.0000 1.2665 1.2935 695.1 886 .726
9.3064 28.934 521 1.90001 -1.0000 1.2764 1.2906 707.6 916 .725
9.3530 28.934 533 1.0002 -1.0000 1.2865 1.2877 719.8 966 .725
9.3983 28.934 545 1.0003 -1.0000 1.2968 1.2848 731.7 976 .725
9.4425 28.934 558 1.0004 -1.0000 1.3078 1.2819 743.3 1007 .724
9.4855 28.933 570 1.0006 -1.0000 1.3195 1.2789 754.7 1039 .723
9.5276 28.932 582 1.0010 -1.0000 1.3324¢ 1.2756 765.9 1073 .722
9.5688 28.931 583 1.0015 -1.0000 1.3471 1.2722 776.7 1109 .721
9.6093 28.930 605 1.0023 -1.0001 1.36641 1.2684 787.2 1149 .718
9.6491 28.927 617 1.0034 -1.0001 1.3844 1.2641 797.4 1193 .716
9.6885 28.924 628 1.0050 -1.0001 1.4091 1.2593 807.2 1243 .712
9.7275 28.919 639 1.0073 -1.0002 1.4397 1.2538 8l6.6 1302 .707
9.7664 28.912 650 1.0105 -1.0003 1.4781 1.2475 825.6 1373 .700
9.8053 28.903 661 1.0149 -1.0004 1.5264 1.2402 834.1 1461 .691
9.8447 28.8%0 672 1.0209 ~1.0006 1.5874 1.2320 842.1 1570 .630
9.8848 28.872 6383 1.0289 -1.0009%9 1.6641 1.2229 849.7 1707 .666
9.9260 28.849 694 1.08394 -1.0013 1.7598 1.2131 856.9 1880 .649
9.9688 28.817 704 1.0531 -1.0017 1.8780 1.2028 863.8 2099 .630
10.0136 28.777 714 1.0706 -1.0026 2.0219 1.1924 870.6 2374 .608
10.0609 28.725 725 1.0919 -1.0032 2.1939 1.1822 877.5 2715 .586
10,1112 28.659 735 1.1180 -1.0042 2.3958 1.1726 884.5 3132 .562
10.1652 28.577 744 1.1490 -1.0054 2.6275 1.1638 892.0 3633 .538
10.2232 28.477 754 1.1850 -1.0069 2.8878 1.1561 900.1 4223 .516
10.2856 28.357 763 1.2258 -1.0087 3.1739 1.1496 908.7 4905 .494
10.3528 28.215 773 1.2710 -1.0107 3.4820 1.1441 918.1 56764 .474
10.4250 28.051 782 1.3202 -1.0130 3.8076 1.1398 928.2 6522 .456
10.5022 27.863 791 1.3728 -1.0155 4.1462 1.1365 939.08 7431 .441
.16.5844 27.651 800 1.4282 -1.0183 4.4930 1.1340 950.6 8378 .429
10.6717 27.416 809 1.4854 -1.0213 6.8423 1.1323 962.9 9327 .420
10.7637 27.159 817 1.5431 -1.0245 5.1871 1.1313 975.9 102641 .6414
10.8601 26.880 826 1.5999 ~-1.0277 5.5178 1.1309 989.7 11071 .412
10.9605 26.536 835 1.6534 -1.0309 5.8221 1.1311 1004.1 11772 .413
11.0642 26.272 844 1.7010 ~-1.0340 6.0852 1.1319 1019.2 12299 .417
11.1700 25.950 853 1.7401 ~-1.0367 6.2907 1.1332 1034.9 12621 .425
11.2770 25.623 862 1.7678 ~1.0389 6.4233 1.1350 1051.2 12717 .435

P =10.1325 KPA ( 0.10 ATM)
FROZEN COMPOSITIONS

cpP GAM Vs COND PRAN
MICRO

J7G K M/S  W/CM K
1.1810 1.3215 584.6 646 ,728
1.1932 1.3172 599.7 676 .728
1.20646 1.3133 614.3 707 .727
1.2149 1.3098 628.6 737 .727
1.2247 1.3066 642.6 767 .726
1.2361 1.3035 656.3 796 .726
1.2631 1.3007 669.7 825 .726
1.2516 1.2980 682.8 853 .726
1.2597 1.2955 695.7 881 .726
1.2674 1.2932 708.3 909 .726
1.2747 1.2910 720.7 937 .725
1.2817 1.2890 732.9 964 .725
1.2883 1.2871 744.8 991 .725
1.2946 1.2853 756.6 1018 .725
1.3006 1.2836 768.2 1045 .724
1.3063 1.2821 779.7 1071 .724%
1.3116 1.2806 791.0 1097 .723
1.3167 1.2792 802.2 1123 .723
1.3216 1.2780 813.2 1149 .722
1.3261 1.2768 824.1 1174 .722
1.3305 1.2757 834.9 1200 .721
1.3345 1.2748 845.6 1225 .721
1.3384 1.2739 856.3 1250 .720
1.3620 1.2732 867.0 1274 .720
1.36456 1.2726 877.6 1298 .719
1.3486 1.2722 888.3 1322 .718
1.3516 1.2719 899.1 1346 .718
1.35644 1.2718 910.1 1369 .717
1.3569 1.2719 921.3 1393 .715
1.3593 1.2723 932.7 1417 .714
1.3615 1.2730 944.5 1442 .712
1.3636 1.2739 956.6 16466 .710
1.3655 1.2752 969.2 1492 .707
1.3673 1.2768 982.4 1519 .704
1.3690 1,2737 996.0 1547 .700
1.3707 1.2810 1010.3 1577 .695
1.3725 1.2836 1025.2 1609 .690
1.3743 1.2866 1040.8 1643 .684
1.3761 1.2899 1057.0 1679 .677
1.3780 1.2936 1073.8 1718 .670
1.,3801 1.2975 1091.3 1758 .662
1.3822 1.3018 1109.2 1801 .654
1.3846 1.3062 1127.6 1845 .647




FUEL H/C ATOM RATIO =

DRY AIR
T
K

900
950
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
17590

1800
1850
1900
1950
2000
2050

2100
2150
2200
2250
2300
2350

2400
26450
2500
_2550
2600
2650

2700
2750
2800
2850

2500

=2950
3000

611

et e fd e e b el ot ek e et et =t b et et et el s et e et et NN NN PN N (R SRR YR

DENSITY

G/CM3

.9179-4
L7117-4
.5261-4
.3582-4
.2056-4
.0662-4

.9384-4
.8209-4
.7124-4
.6119-6
.5187-4
.4318-4

.3507-4
.2769-4
.2038-4
.1369-4
.0740-6
.0147-4

.9586-4
.9056-4
.8552~4
.8074-4
.7620~4
.7186-4

.6772-4
.6375-%
.5995-4
.5629-4
.5276-4
.4936-4

.6606-4
.4285-4
.3973-4
.3668-4
.3369-¢
.3076-4

.2787-4
.2503-4
.2224-4
.1948-4
.1675-4
.1407-4
.1142-4

H
J76

-822.
=763.
=703.
-642.
-581.
-519.

-457.
-395.
-332.
-268.
-204.
-140.

-75.
-9.
56.

123.

190.

258.

326.
395.

2.000;

ENTROPY

B0 OGO 0e 0008 00000000

OO VY VOO0 O OO O O O OO0 O O D N0 O D OO

Js6 K

L1470
L2111
L2727
L3317
.3886
L4433

L4962
.5472
.5967
L6447
.6912
.7365

.7806
.8235
.8655
L9064
L9465
.9858

. 0244
.0624
.0998
L1369
L1736
.2101

FsA

TABLE

8.38

= 0.033814;

MW

28.934

28.934
28.934
28.934
28.93¢

28.934
28.934
28.934
28.934
28.934
28.934

28.934
28.934
28.933
28.933
28.932
28.931

28.930
28.928
28.925
28.921
28.916
28.909

28.901

VIS
MICRO
POISE

397
412
427
441
455
468

482
495
508
521
533
545

558
570
582
593
605
617

628
639
650
661
672
683

694
705
715

736
746

756

775
785
795
804

813
822
831

849
858
867

DLVDLT

ok et b et et et et e ok ot Btk Bt bl et b o et et ok fod ot bt et fd el bt o et

bt bt et ad bt e et

. e

L1264
.1512
.1784

.2079
.2395
.2727
.3073
L3431
.3797
L4167

= 0.500;

CHEM.

EQUIV. RATIO

REACTING COMPOSITIONS
DLVDLP

CcP
J7G K

1.1813
1.1937
1.2054
1.2161
1.2266
1.2368

1.26467
1.2565
1.2661
1.2757
1.2853
1.2950

1.3049
1.3151
1.3258
1.3371
1.36493
1.3626

1.3775
1.39645
1.41642
1.4372
1.46644
1.4970

1.5360
1.5828
1.6388
1.7056
1.7846
1.8772

1.9843
2.1065
2.2439
2.3959
2.5610
2.7376

2.9232
3.1156
3.3124
3.5115
3.7112
3.9095
%.1049

(GAM)S

1.3214
1.3171
1.3130
1.3094
1.3059
1.3027

1.2995
1.2965
1.293%6
1.2908
1.2880
1.2853

1.2825
1.2798
1.2770
1.2742
1.2713
1.2682

1.2650
1.2615
1.2577
1.2535
1.2489
1.2438

1.2382
1.2320
1.2254
1.2183
1.2110
1.2034

1.1959
1.1885
1.1816
1.1751
1.1692
1.1641

1.1597
1.1560
1.1530
1.1506
1.1488
1.1475
1.1467

Vs

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO = 0.5008;

COND PRAN

MICRO

M/S  W/CM K

646 .

676
707

738 .
768 .

798

827
857
886
915

945 .

976

1004
1035
1066
1098
1132
1167

1204
1245
1289
1338
1394
1459

1534
1623
1729
1856
2008
2190

2405
2658
2953
3293
3680
6113

4592
5113
5672
6263
6877
7502
8125

1720

.718
.716
714
.710
.706
.701

.695
.687
.678
.667
.654
.639

.624
.607
.589
.571
.553
.535

.518
.501
.686
471
.458

438

P =101.325 KPA ( 1.00 ATM)
FROZEN COMPOSITIONS

CP
J7G K

1.1810
1.1932
1.2046
1.2149
1.2247
1.2341

1.2431
1.2516
1.2597
1.2674
1.2747
1.2817

1.2883
1.2946
1.3006
1.3063
1.3117
1.3167

1.3216
1.3262
1.3305
1.3346
1.3385
1.3421

1.3456
1.3489
1.3519
1.3548
1.3575
1.3601

1.3624
1.3646
1.3667
1.3686
1.3703
1.3720

1.3735
1.3749
1.3762
1.3775
1.3788
1.3800
1.3813

GAM

1.3215
1.3172
1.3133
1.3098
1.3065
1.3035

1.3007
1.29380
1.2955
1.2932
1.2910
1.2890

1.2871
1.2853
1.2836
1.282¢0
1.2806
1.2792

1.277%
1.2767
1.2756
1.2746
1.2736
1.2727

1.2719
1.2712
1.2706
1.2701
1.2697
1.2694

1.2693
1.2693
1.2694
1.2697
1.2702
1.2709

1.2717
1.2728
1.2741
1.2755
1.2772
1.2791
1.2312

) COND PRAN
MICRO
M/S  W/CM K

584.6 644 .728
599.7 676 .728
614.3 707 .727
628.6 737 .727
662.6 767 .726
656.3 796 .726

669.7 825 .726
682.8 853 .726
695.7 881 .726
708.3 809 .726
720.7 937 .725
732.9 964 .725

7644 .8 991 .725
756.6 1018 .725
768.2 1045 .724
779.7 1071 .724
791.0 1097 .723
802.1 1123 .723

813.1 1149 .722
823.9 1174 .722
834.7 1200 .721
845.3 1225 .721
855.8 1249 .720
866.2 1274 .720

876.6 1298 .720
886.9 1321 .719
897.2 1345 .719
907.4 1368 .718
917.7 1391 .718
928.0 1415 .717

938.4 1437 .716
948.8 1460 .716
959.4 1483 .715
970.2 1506 .713
981.2 1530 .712
992.4 1553 .710

1003.9 1577 .708
1015.6 1602 .706
1027.7 1627 .703
1040.1 1653 .700
1052.8 1680 .697
1065.9 1708 .694%
1079.4 1737 .689
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FUEL Hs/C ATOM RATIO =

DRY AIR
T
K

500
950
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1850
1900
1950
2000
2050

2100
2150
2200
2250
2300
2350

2600
2450
2500

_.2550
2600
2650

2700
2750
2800
2850

2900

=2950
3000

- RN NRNNRRN G W

et bt ettt

e b b b e

DENSITY
G/CM3

.9179-3
.7117-3
.5261-3
.3582-3
.2056-3
.0662-3

.9385-3
.8209-3
.7124~3
.6120-3
.5187-3
.4318-3

.3507-3
.27649-3
.2038-3
.1370-3
.0761-3
.0148-3

.9588-3
.9058-3
.8556-3
.8079-3
.7626-3
.7194-3

.6783-3
.6390-3
.60164-3
.56564-3
.5309-3
.4978-3

.6659-3
.4351-3
.4054-3
.3767-3
.3688~3
.3218-3

.2955-3
.2699-3
.2649-3
.2205-3
.1965-3
.1731-3
.1501-3

674,

7646.
819.
894.
970.
1047,
1126.

1207.
1291.
1377.
1466.
1558.
1655.

1755.
1859.
1969.
2083.
2203.
2328.
2459,

O W A ONND = OON) N Co N 000N O\ ON = ) 00 oo OoO N

2.000; F/A

o RV- RN R TRV \V )

EN

OOV O OO0 V0000 00 VO WOEOEEO 00O~ NN~

TROPY
J/7G K

.4853
.5495
L6110
L6701
.7269
L7817

.8345
.8856
.9350
.9830
.0296
.0748

.1188
1617
.2036
.26444
.2844
.3234

L3617
L3993
L4361
L4724
.5081
.54364

.5782
.6127
.6470
L6810

TABLE 8.4B
= 0.03381%;
MW VIS

MICRO

POISE

28.934 397
28.934 412
28.934 427
28.934 441
28.934 455
28.934 668
28.934 482
28.934 495
28.934 508
28.934 521
28.934 533
28.934 545
28.934 558
28.934¢ 570
28.934 582
28.934 593
28.933 605
28.933 617
28.932 628
28.931 639
28.930 650
28.928 661
28.926 672
28.924 683
28.920 694
28.916 705
28.910 715
28.903 726
28.893 736
28.882 746
28.868 756
28.852 767
28.831 777
28.807 786
28.777 796
28.743 806
28.703 815
28.656 825
28.603 834
28.542 844
28.474 853
28.397 862
28.313 871

DLVDLT

el el el

R L L e el I N e e ]

bt e ot et el

b

REACTING COMPOSITIONS

DLVDLP

cP

J7G K

e L i el e el

PRNMNORNMNN e et et b et 2

.1813
L1937
.2054
.2161
.2266
L2367

L2466
.256%
.2659
.2754
.2848
.2941

.3035
L3130
L3227
.3326
.3428
.3534

. 3646
.3765
.3894
L4034
L4188
L6361

.4555
L4776
.5025
.5312
.5642
.6020

.6653
.6948
.7508
.8140
.8846
.9626

.0480
L1403
.2388
.3425
L4504
.5613
.6738

(GAM)S

Bt bt bt o et et ot bk fod ek e et et e bt e bt b et el et e e et et bt e S e b e et et et et e

.3214
L3170
.3130
.309¢4
.3059
L3027

.2995
.2965
L2936
.2908
.2881
.2855

.2828
.2803
L2777
.2752
.2726
.2700

L2674
.2647
.2619
.2590
.2560
.2528

.2495
.2459
L2420
.2379
.2336
.2290

.2262
L2192
.2140
.2088
.2036
.198¢4

L1934
.1887
. 1844
L1804
L1768
L1736
L1709

= 0.5008;
Vs COND PRAN

MICRO

M/S  W/CM K
584.6 644 728
599.6 676 .728
616.2 707 .727
628.5 738 .727
642.5 768 .726
656.1 798 .726
669.4 827 .726
682.4 857 .726
695.2 886 .726
707.6 915 .726
719.9 944 .725
731.8 973 .725
743.6 1003 .725
755.1 1033 .724
766.5 1063 .724
777.6 1093 .723
788.5 1124 .723
799.2 1156 .722
809.7 1189 .721
820.0 1223 .720
830.1 1258 .718
840.0 1295 .717
849.7 1334 .715
859.2 1376 .713
868.5 1421 .711
877.6 1471 .708
886.5 1526 .704
895.1 1587 .700
903.6 1656 .695
911.8 1734 .689
919.9 1823 .683
927.8 1925 .675
935.5 2041 .666
9643.2 2174 .656
950.8 2324 .6%6
958.5 2494 .634
966.1 2685 .622
973.9 2898 .609
981.8 3134 .596
989.9 3392 .583
998.3 3672 .569
1006.8 3973 .556
1015.7 4295 .542

CHEM. EQUIV. RATIO

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIO B 0.500;

P

= 1013.25 KPA (10.00 ATM)
FROZEN COMPOSITIONS

CcP

Js6 K

ot o ot ot et ek e e e fd et ek el b e b et et et el e b R B R e e e e e e e e

.1810
.1932

GAM

Vs COND PRAN
MICRO
M/S  W/CM K

584.6 644 .728
599.7 676 .728
614.3 707 .727
628.6 737 .727
6642.6 767 .726
656.3 796 .726

669.7 825 .726
682.8 853 .726
695.7 881 .726
708.3 909 .726
720.7 937 .725
732.9 964 .725

7464.8 991 .725

756.6 1018 .725
768.2 1045 .724
779.7 1071 .724
790.9 1097 .723
882.1 1123 .723
813.0 1149 .722
823.9 1174 .722
834.6 1200 .721
845.1 1225 .721
855.6 1249 .720
866.0 12764 .720
876.2 1297 .720
886.4 1321 .719
896.5 1345 .719
906.5 1368 .719
916.4 1391 .718
926.3 1414 .718
936.2 1437 .718
966.0 1459 .717
955.8 1482 .717
965.7 1504 .716
975.6 1527 .715
985.5 1549 .714
995.4 1572 .713
1005.5 1594 .712
1015.6 1616 .711
1025.9 1639 .710
1036.3 1661 .709
1046.9 1684 .707
1057.6 1707 .706




¥4

FUEL H/C ATOM RATIO =

DRY AIR
T

2 bt e b g e et el e

[C NE ¥ . e - . Lo N X RN RN EYENENE Ko ¥ ) 00 00 W0 O 00 b et

DENSITY

G/7CM3

.9590-2
.8559-2
.7631-2
.6791-2
.6028-2
.5331-2

.4692-2
.4105-2
.3562-2
.3060-2
.2593-2
.2159-2

.17564-2
.1375-2
.1019-2
.0685-2
.0371~-2
.0074-2

.7945-3
.5296-3
.2786-3
.0406-3
.8140~-3
.5986-3

.3933-3
.19764-3
.0102-3
.8312-3
.6597-3
.4952-3

.3372-3
.1853-3
.0391-3
.8981-3
.7620-3
.6304-3

.5030-3
.3795-3
.2596-3
.1430-3
.0295-3
.9190-3
.8111-3

H
J7G

~822.
=763.
-703.
-642.
-581.
=-519.

-457.
-395.
-332.
-268.
~-204.
-140.

-75.
-9.
56.

122.

189.

256.

324.
392.
461.
530.
600.
671.

742.

886 .
960.
1034,
1110.

1187.
1265,
13644,
16425.
1508.
1593.

1680.
1770.
1862.
1957.
2056.
2157,
2262.

O 0N oSNNS SR UWOON

2.000;

HARNN O UTOoON

o0~ NANI00 NN

EN

COCOCO0OCO00s C00OCOOO0I00 VOO0 (OO0~ SIS SN NN SIS NI NN

TROPY
Js76 K

.0228
.08790
.1485
L2076
L2666
.3192

.3720
L4231
L4726
.5205
L5671
.6123

.6563
.6992
L7610
.7818
.8217
.8607

.8989
.9363
.9730
.0090
. 0444
.0792

.1135
L1676
.1808
L2139
L2666
.2791

L3114
. 3436
.3757
L4078
L4400
L4724

.5050
.5379
L5711
.6048
.6390
L6737
.7089

TABLE 8.5B

MW

.934
. 934
. 934
. 934
.934
. 934

.935
.935
. 935
.935
.935
.935

.935

. 934
. 934
. 934
.934

.933
.933
.932
.931
.930
.929

. 927
. 924
.921
.917
.912
.906

.899

F/A O 0.033814;

VIS
MICRO
POISE

397
412
427
441
455
468

482
495
508
521
533
545

558
570
582
593
605
617

628
639
650
661
672
683

694
705
715
726
736
766

757
767
777
787
797
806

816
826
835
865
854

873

DLVDLT

P R b bt b b bt e b b bt et b b et e bt b bed b e et et e et e et e e et

= 0.500;

DLVDLP

.0000
L0000
.0000
L0000
.0000
.0000

.0000
.0000
L0000
.0000
.0000
.0000

.0000
.0000
.0000
L0000
.0000
.0000

.0000
.0000
.0000
.0000
L0001
.0001

.0001
.0001
.0002
.0002
.0003
L0004

.0005
.0006
L0007
.0009
L0011
.001¢4

.0017
.0020
L0024
.0029
L0034
L0040
L0046

CHEM. EQUIV. RATIO = 0.5008;
REACTING COMPOSITIONS

cpP (GAM)S VS COND PRAN

MICRO

Js7G K M/S  W/CM K
1.1813 1.3214 584.6 6449 .728
1.1937 1.3170 599.6 676 .728
1.2054 1.3130 614.2 707 .727
1.2162 1.3094 628.5 738 .727
1.2266 1.3059 642.5 768 .726
1.2367 1.3027 656.1 798 .726
1.2466 1.2995 669.4 827 .726
1.2563 1.2965 682.4 857 .726
1.2658 1.2937 695.2 886 .726
1.2752 1.2909 707.6 915 .726
1.2845 1.2882 719.9 944 .725
1.2938 1.2855 731.9 973 .725
1.3030 1.2829 743.6 1002 .725
1.3122 1.2804 755.2 1032 .725
1.3215 1.2779 766.5 1062 .724
1.3309 1.2755 777.7 1092 .724
1.3406 1.2730 788.6 1122 .723
1.3502 1.2706 799.4 1153 .722
1.3601 1.2682 809.9 1184 .722
1.3705 1.2658 820.3 1216 .721
1.3812 1.2634 830.5 1248 .720
1.3925 1.2609 840.6 1281 .719
1.4045 1.258¢4% 853.5 1316 .718
1.4173 1.2558 860.2 1352 .717
1.4310 1.2532 869%9.7 1389 .715
1.4460 1.2505 879.1 1428 .714
1.4623 1.2476 888.3 1470 .712
1.4803 1.2447 897.4 1514 .710
1.5002 1.2417 906.2 1562 .707
1.5224 1.2385 914.9 1614 .704%
1.5471 1.2351 923.5 1671 .701
1.5747 1.2317 931.9 1733 .697
1.6655 1.2281 940.1 1802 .692
1.6398 1.2243 948.3 1879 .687
1.6780 1.2205 956.3 1963 .681
1.7203 1.2166 964.2 2058 .674
1.7669 1.2127 972.0 2162 .667
1.8179 1.2088 979.8 2277 .659
1.8732 1.2049 987.5 2404 .651
1.9329 1.2012 995.3 2544 .642
1.9966 1.1975 1003.1 269%7 .632
2.0640 1.1941 1011.0 2862 .623
2.1344 1.1909 1019.0 3041 .612

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIO

P B 5066.25 KPA (50.00 ATM)
FROZEN COMPOSITIONS

cpP
J76 K

1.1810
1.1932
1.2046
1.2149
1.2247
1.2341

ot b bt bt fod b et et et ol et ot
nN
[
—
~

At bt bt et
w
(%))
wm
—

el e e N Y il e
w
~J
(&}
o

GAM

Vs COND PRAN
MICRO
M/S W/CM K
584.6 644 .728
599.7 676 ,728
614.3 707 .727
628.6 737 .727
642.6 767 .726
656.3 796 .726
669.7 825 .726
682.8 853 .726
695.7 881 .726
708.3 909 .726
720.7 937 .725
732.8 964 .725
744.8 991 .725
756.6 1018 .725
768.2 1045 .724
779.6 1071 .724
790.9 1097 .723
802.0 1123 .723
813.0 1149 .722
823.8 1174 .722
834.5 1200 .721
845.1 1225 .721
855.5 1249 .720
865.9 1274 .720
876.1 1297 .720
886.2 1321 .720
896.2 1345 .719
906.2 1368 .719
$16.0 1391 .719
925.8 1414 .718
935.5 1437 .718
945.2 1459 .717
954.8 1482 .717
964.4 1504 .716
$73.9 1527 .716
983.4 1549 .715
992.9 1571 .715
1002.4 1593 .714
1012.0 1615 .713
1021.5 1637 .712
1031.1 1658 .712
1040.8 1680 .711
1050.5 170%2 .710



o

FUEL H/C ATOM RATIO =

DRY AIR

T

200
240

200

D

o

e

O O 1t et bt e e

DHELUIVINOAONI~NG®O

e e

TA

2.000;

BLE 8¢

Fra B 0.033814;

HETEROGENEOUS PHASE PROPERTIES
ENTROPY MW

J7G K

ENSITY H
G/CM3 J/7G
.890-5 -1705.

.714-5 -1681.
.533-5 ~1619.

Hop

.891-4 -1705.
.718-6 -1684.
.571~-4 -1660.
.426-4 -1611.
.259-4 -1504.

SO0

0-3 -1705.
9-3 -1685,
5-3 -1664.
1-3 -1641.
7-3 -1594.
.229-3 -1542.
.217-3 -1535.
.102-3 -1463.

ONNTONWNN

.889-2 -1705.
.717-2 -1685.
.5764-2 -1664.
.6453-2 -1643.
.348-2 -1607.
.264-2 -1583.
.255~2 ~1581.
.169-2 -1549.
.082-2 -1503.
.868~-3 ~1432.
.279~-3 -1400.

NHAONR PO

.412-2 -1705.7
.560-2 -1685.4
.849-2 -1664.8
.2647-2 -1644.1
.732-2 ~1608.5
.321-2 -1587.4
.281-2 -1585.2
.882-2 ~1560.6
.519-2 -1533.5
.179-2 -1501.7
.845-2 -1461.8
.502-2 -1489.0
.198-2 -1358.4

NN

NN ONONON

N0

NN ONONUIUTUTIGTLUTDY

ocoouvIUIULILLLTLILTLTL

.3615
.4775
.7428

L7633
.8622
.9485
.1416
.5413

1262
.2233
L3142
L4077

28.934
28.93¢4
28.934

28.934
28.934
28.934
28.934
28.934

28.934

28.934

28.934

cp
J7G K

PRESSURE
1.0547
.5703
.gi2¢0

PRESSURE
.0184
.0759
.5032
. 0361
.0320

PRESSURE
0148

LY

PN et

=B AN et
-
(=3
N
N

L0371
PRESSURE
0144

[ N N e e o
w
V-1
P
V-]

et bt et o st bt b
-
-
V)
o

EQUIV.RATID

DENSITY
G/CM3

0.01
.811-5
.6645-5
.493-5

0.10
.811-4
.646-4
.508-4
.383-4
.259-4%

= 1.00
1.811-3
1.647-3
1.509-3
1.392-3
1
1
1
1

[l ||

e N ]

.289-3
.200-3
.191-3
.102-3

= 10.00
1.811-2
1.647-2
1.509-2
1.393-2
1.293-2
1.213-2
1.206-2
1.127-2
1.054-2
9.823-3
9.279-3

2 50.00
9.056-2
8.233-2
7.547~2
6.966-2
6.468-2
6.073-2
6.036-2
5.655-2
5.316-2
5.007-2
4.720-2
%.466-2
4.198-2

.— LOW TEMPERATURE PROPERTIES

= 0.500;

MW

BASED

CHEM.

VIS
MICRO
POISE

131

150

ON EQUILIBRIUM COMPOSITIONS

e

ot et ot et et

et b et e et 0

ot et b et et b b S S

.000

.000

.000

EQUIV. RATIO

DLVDLP

0.5008;

GAS PHASE PROPERTIES
DLVDLT

cP
J7G X

0.9903
6.9924
1.0063

0.9902
0.9912
0.9936
1.0039
1.0320

0.9902
0.9910
0.9924
0.9948
1.0009
1.0143
1.0165
1.0371

0.9902
0.9910
0.9922
0.9939
0.9962
0.9994
0.9998
1.0061
1.0177
1.0396
1.0471

0.9902
0.9910
0.9922
0.9938
0.9958
0.9981
0.9984
1.0017
1.0063
1.0131
1.0235
1.0395
1.0551

(GAM)S

1.3937
1.3932
1.3926
1.3916
1.3900
1.3873
1.3869
1.3832

1.3937
1.3932
1.3926
1.3917
1.3906
1.3893
1.3892
1.3873
1.3846
1.3805
1.3782

1.3937
1.3932
1.3926
1.3917
1.3906
1.3895
1.3894
1.3879
1.3861
1.3839
1.3812
1.3777
1.3743

VS COND PRAN
MICRO
M/S W/CM K

279 177 .734
293 193 .731
307 205 .735

279 177 .734
293 193 .730
306 208 .727
319 222 .729
334 231 .741

279 177 .734
293 193 .730
306 209 .726
318 224 .724%
331 238 .725
342 249 .730
344 250 .731
357 260 .740

340 252 .721

385 305 .728
407 329 .738



€Tl

et

FUEL Hs/C ATOM RATIO B 2.000;
DRY AIR;

K

200
210
220
230
240

250
260
270
280

298

300
310

330
340

350
360
370
380
390

400
410
420
430
440

450

DENSITY

(P=1.0) (P=50.)

G/CM3 G/7CM3

1.7622-3 8.8109-2
1.6783-3 8.3913-2
1.6020-3 8.0099-2
1.5323-3 7.6616-2
1.4685~3 7.3624~2
1.64097-3 7.06487-2
1.3555-3 6.7776-2
1.3053-3 6.5266-2
1.2587-3 6.2935-2
1.2153-3 6.0765-2
1.1821-3 5.9104-2
1.1748~3 5.8739-2
1.1369~-3 5.6844-2
1.1014~3 5.5068-2
1.0680-3 5.3399-2
1,0366-3 5.1829-2
1.0070-3 5.0348-2
9.7899~4 4,8949-2
9.5253-4 64.7626-2
9.2766-4 6.6373-2
9.0368-4 4.5184-2
8.8109-4 6.64054-2
8.5960-4¢ 6.2980-2
8.3913-4 4.1957-2
8.1962~4 4.0981-2
8.0099-4 64.0050-2
7.8319-4¢ 3.9160-2
7.6616-4¢ 3.8308-2
7.64986-4 3.76493-2
7.364264-6 3.6712-2
7.1926-4¢ 3.5963-2
7.0487-6 3.52664-2
6.9105-4 3.4553-2
6.7776-6 3.3888-2
6.6497-4 3.3269-2
6.5266-4 3.2633-2
6.4079-4 3.2040-2
6.2935-4¢ 3.1467-2
6.1831-4 3.0915-2
6.0765-4 3.0382-2
5.9735-6¢ 2.9867-2

F/A=0.050721;

TABLE 9A

.- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

GASEQUS COMPOSITION: CO02=

J76

-2292.
-2282.
-2272.
-2261.
-2251.

-2240,
-2230.
-2220.
-2209.
=-2199.
-2190.

-2188.
-2178.
-2167
~-2157.
-2166.

-2135.
-2125.
-2114.
-2104.
-2093.

-2082.
-2072.
~2061.
~2050.
-2039.

-2029.
-2018.
~2007.
-1996.
~1985.

-1976.
-1963.
=-1952.
-1941.
-1930.

-1919.
-1908.
~-1897
-1886.
-1875.0

.

NP NN O oMo ©0 O (i = 00 BN ARV | M= OOy UHBNTo N0 NOOoOW~

(P=.01)

J7G K

VOO 00 OO0 OO CO0000 COCODN0I00 000000 0000000000 000000000002 0000~~~

.8603
.9108
.9590
.0051
. 0494

.0918
.1327
L1720
L2100
.2467
.2757

.2822
L3166
.3500
.3824
L6139

4445
.4744
.5035
.5318
.5595

.5865
.6129
.6388
.6641
.6888

L7131
L7369
.7602
.7831
.8056

.8277
.8494

(P=.10)
Js6 K
7.1983

0006000000 000000000 00CEOEOI00 VOO ~I~I] NSNS SINSNSNSN NSNS SN NN

.26488
L2970
. 36432
.3874

.6298
L4707
.5100
.5648¢0
.5847
.6137

.6202
.6546
.6880
.7204
.751%

.7826
.8124
.8415
.8698
.8975

. 92645
.9510
.9768
.0021
.0269

L0511
L0749
.0682
L1211
.1436

.1657
.1874
.2087
.2297
.2503

.2707
.2907
L3103
.3297
.3489

EQUIV. RATIO= 0.750;

.09983;

ENTROPY
(P=1.0)

J7G K

YRS ENEN EN) R NN | NN RN BN NN NN NN EYRENENY- ¥ ) OO OO

.5363
.5868
.6350
.6812
.7254%

.7678
.8087
.8480
.8860
.9227
.9518

.9582
.9927
.02680
.0584
.0899

.1206
.1504
.1795
.2078
.2355

Heo=

(P=10.) (P=50.)

J7G K

5.8743
5.9248
5.9731
6.0192
6.0634

6.1058
6.1467
6.1860
6.2240
6.2607
6.2898

6.2963
6.3307
6.3640
6.3966
6.4279

6.4586
6.488¢6
6.5175
6.5458
6.5735

6.6005
6.6270
6.6528
6.6781
6.7029

6.7271
6.7509
6.77643
6.7972
6.8196

6.8417
6.8634
6.8848
6.9057
6.9264

6.9467
6.9667
6.9864
7.0058
7.0249

.09953;

J7G K

NN ON O [ X 0 N K ) NN ON O aCNONNON ooV (SRR RS RN (SR, RE RE. 8. 5% ) vounun

L6116
L4621
.5103
.5565
.6007

.6431
.6840

CHEM. EQUIV. RATIO= 0.7504;

N2= .74198; 02=
cpP GAM

J7G6 K
1.0351 1.3846
1.0360 1.3841
1.0371 1.3835
1.0382 1.3830
1.0394 1.3823
1.0408 1.3817
1.0421 1.3810
1.0436 1.3802
1.0452 1.3795
1.0468 1.3786
1.0482 1.3780
1.0485 1.3778
1.0503 1.3769
1.0521 1.3760
1.0540 1.3751
1.0560 1.3741
1.0580 1.3731
1.0601 1.3721
1.0622 1.3711
1.0644 1.3701
1.0667 1.3690
1.0690 1.3679
1.0713 1.3668
1.0737 1.3657
1.0761 1.3646
1.0786 1.3634
1.0811 1.3623
1.0837 1.3611
1.0863 1.3599
1.0889 1.3587
1.0916 1.3575
1.0943 1.3563
1.0970 1.3551
1.0998 1.3539
1.1026 1.3527
1.1054 1.3515
1.1082 1.3503
1.1111 1.3491
1.1140 1.3479
1.1168 1.3467
1.1197 1.3454

MW = 28.9198;
.04976;

VS

NOQOK HOVONR (HNONWRE LUNHHO POV NINRUHN NONWLE 000N

AR=
VIS

MICRO MICRO
M/S  POISE W/CM K

282.
289.
295.

119
124
130

.00890
COND

159
168
176
184
193

201
209
216
224
232
238

239
246
253
261
267

274
282
289
296
303

310
317
324
331
338

344
351
358
364
371

378
384
3%1
398
405

412
418
425
432
439

PRAN

L7719
.7680
.7646
.7615
.7588

.7564
.75645
.752%
L7517
.7507
.7502

.7501
L7500
L7501
.7503
.7505

.7506
.7502
L7697
L7492
L7686

.7480
7677
.7475
L7473
L7472

L7671
L7671
L7671
L7671
L7471

L7472
L7670
L7468
L7466
L7464

L7662
.7659
L7657
.7654%
L7651

340

350
360
370
3880
390

400
410
420
430
440

450
4690
478
480
490

500
510
520
530
540

550
560
570
580
5%0
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TABLE 9A CONTINUED .- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

FUEL H/C ATOM RATIO = 2.000; Fs/A=0.050721; EQUIV. RATIO= 0.750; CHEM. EQUIV. RATIO= 0.7504; MW = 28.9198;
DRY AIR; GASEQOUS COMPOSITION: C€02= .09983; H20= .09953; N2= .764198; 02= .04976; AR= .00890
T DENSITY H ENTROPY cp GAM Vs VIS COND PRAN T
(P=1.0) (P=590.) (P=.01) (P=.10) (P=1.0) (P=10.) (P=50.)
MICRO MICRO
K G/CM3 G/CM3 J/6 J/G6 K J7G6 K J/G K J/7G6 K J/76 K J7G K M/S POISE W/CM K K
600 5.8739-4 2.9370-2 -1863.8 9.0297 8.3677 7.7057 7.0437 6.5810 1.1227 1.3442 481.5 296 445 7648 600
610 5.7776-4 2.8888-2 -1852.6 9.0483 8.3863 7.7243 7.0623 6.5996 1.1256 1.3430 485.3 299 452  .76444 610
620 5.6844-4 2.8422-2 -1841.3 9.0666 8.4046 7.7626 7.0806 6.6179 1.1285 1.3418 489.1 303 459 .7440 620
630 5.5942-4 2.7971-2 -1830.0 9.0847 8.4227 7.7607 7.0987 6.6360 1.1315 1.3406 492.8 306 466 .7437 630
640 5.5068-4 2.7534-2 -1818.7 9.1025 8.4405 7.7785 7.1165 6.6538 1.13644 1.3395 496.4 310 473 .7433 640
650 5.4221-4¢ 2.7110-2 -1807.3 9.1201 8.4581 7.7962 7.1342 6.6714 1.1374 1.3383 500.1 313 480 .7429 650
: 660 5.3399-4 2.6700-2 -1795.9 9.1375 8.4755 7.8135 7.1515 6.68838 1.1404 1.3371 503.7 317 487 .76425 660
670 5.2602-4 2.6301-2 ~1784.5 9.1547 8.64927 7.8307 7.1687 6.7060 1.1434 1.3359 507.3 320 494 76420 670
630 5.1829-4 2.5914-2 -1773.0 9.1717 8.5097 7.8477 7.1857 6.7230 1.1463 1.3348 510.8 324 501 .7416 630
690 5.1078-4 2.5539-2 ~1761.6 9.1884 8.5264 7.8644 7.2024 6.7397 1.1493 1.3336 514.3 327 507 .76412 690
700 5.0348-4 2.51764-2 -1750.1 9.2050 8.5430 7.8810 7.2190 6.7563 1.1523 1.3325 517.8 331 514 .7408 700
710 4.9639-4 2.4819-2 -1738.5 9.2213 8.5593 7.8974 7.2356¢ 6.7726 1.1553 1.3313 521.3 334 521 .7405 710
720 4.8949-4 2.4475-2 -1727.0 9.2375 8.5755 7.9135 7.2515 6.7888 1.1582 1.3302 524.7 337 528 .7401 720
730 4.8279-4¢ 2.4139-2 -1715.4 9.2535 8.5915 7.9295 7.2675 6.8048 1.1612 1.3291 528.1 341 535 .7397 730
740 4.7626-4 2.3813-2 =-1703.7 9.2693 8.6073 7.9453 7.2834 6.8206 1.1641 1.3280 531.5 344 542 .7393 740
750 4.6991-¢ 2.3496-2 -1692.1 9.2850 8.6230 7.9610 7.2990 6.8363 1.1671 1.3269 534.9 347 549 .7389 750
760 4.6373-4 2.3187-2 -1680.4 9.3005 8.6385 7.9765 7.3145 6.85138 1.1700 1.3258 538.2 351 556 .7386 760
770 4.5771~-4 2.2885-2 ~1668.7 9.3158 8.6538 7.9918 7.3298 6.8671 1.1730 1.3247 541.5 354 562 .7382 770
780 4.5184~-4¢ 2.2592-2 -1656.9 9.3309 8.6689 8.0069 7.3449 6.8822 1.1759 1.3236 544.8 357 569 .7379 780
: 790 4.4612-4 2.2306-2 ~1645.2 9.3459 8.6839 8.0219 7.3599 6.8972 1.1788 1.3226 548.1 360 576 .7375 790
- 300 4.64054~4 2.,2027-2 -1633.4 9.3608 8.6988 8.0368 7.3748 6.9121 1.1817 1.3215 551.3 364 583 .7372 800
H 810 4.3511-4 2.1755-2 -1621.5 9.3755 8.7135 8.0515 7.3895 6.9268 1.1845 1.3205 554.5 367 590 .7369 810
820 4.2980-4 2.16490-2 -1609.7 9.3900 8.7280 8.0660 7.4040 6.9413 1.1874 1.3195 557.7 370 597 .7367 820
830 4.2462-4¢ 2.1231-2 -1597.8 9.4044 8.76424 8.0804 7.4185 6.9557 1.1902 1.3185 560.9 373 603 .7364 330
340 4.1957-4¢ 2.0978-2 -1585.9 9.4187 8.7567 8.0947 7.4327 6.9700 1.1931 1.3175 564.1 376 610 .7362 860
850 4.1463-4¢ 2.0732-2 -1573.9 9.4328 8.7708 8.1088 7.4469 6.9841 1.1959 1.3165 567.2 380 617 .7359 350
860 4.0981-4 2.0490-2 -1561.9 9.4468 8.7848 8.1229 7.4609 6.9981 1.1986 1.3155 570.3 383 624 .7357 860
870 4.0510-4 2.0255-2 -1549.9 9.4607 8.7987 8.1367 7.4747 7.0120 1.2014 1.3146 573.4 386 630 .7355 870
830 4.0049-4¢ 2.0025-2 -1537.9 9.64745 8.8125 8.1505 7.4885 7.0258 1.2041 1.3136 576.5 389 637 .7353 380
890 3.9599-4 1.9800-2 -1525.9 9.4881 38.8261 8.1641 7.5021 7.039%% 1.2069 1.3127 579.6 392 644 7351 890
- 900 3.9160-4 1.9580-2 -1513.8 9.5016 8.8396 8.1776 7.5156 7.0529 1.2095 1.3118 582.6 395 650 .7349 900
‘ 910 3.8729-4 1.9365-2 -1501.7 9.5150 8.8530 8.1910 7.5290 7.0663 1.2122 1.3109 585.6 398 657 .7347 910
- 920 3.8308-4 1.91564-2 -1489.5 9.5282 8.8662 8.2042 7.5422 7.0795 1.2148 1.3100 588.6 401 663 .7345 920
930 3.7896-4¢ 1.8948-2 -1477.4 9.5414 8.8794 8.2174 7.5554 7.0927 1.2174 1.3092 591.6 404 670 .7343 930
940 3.7493-4 1.87647-2 -1465.2 9.55644 8.8924 8.2306 7.5684 7.1057 1.2260 1.3083 594.6 407 677 .7341 940
950 3.7098-4¢ 1.8549-2 -1453.0 9.5673 8.9053 8.2433 7.5813 7.1186 1.2226 1.3075 597.6 410 683 .7339 950
960 3.6712-4 1.8356-2 ~1440.7 9.5801 8.9181 8.2562 7.5942 7.1315 1.2251 1.3066 600.5 613 690 .7337 960
- 970 3.6334-4 1.8167-2 -1428.5 9.5928 8.9309 8.2689 7.6069 7.l1442 1.2276 1.3058 603.5 416 696 .7336 970
- 980 3.5963-4 1.7981-2 -1416.2 9.6054 8.9435 8.2815 7.6195 7.1568 1.2300 1.3050 606.4 419 703 .7334 980
990 3.5600-4 1.7800-2 -1403.9 9.6179 8.9560 8.2940 7.6320 7.1693 1.2324 1.3043 609.3 422 709 .7332 990




e arron

i

FUEL H/C ATOM RATIO = 2.000;

DRY AIR;

Y41

et e e et e B R e e e e SR R NN DN PN U N

DENSITY
(P=1.0)

G/CM3

.52644-4
.3565-4
.20640-4
.0647-4
.9370-4

.8195-4
.7110-4
.6106-4
.5174-4
.4306-4

.3496-4
.2738-4
.2027-4
.1360~4
.0731-4

.0139-4
.9580-4
.9051~4
.8569-4
.8074-4

.7622-6
.7192-46
.6783-4
.6392-4
.6020-4

.5664-4
.5323-4
.4997-4
.4685-4
.4385-4

.64097-4
.3821-4
.3555-¢4
.3299-4
.3053-4

.2816-4
.2587~4
.2366-4
.2153-4
.1947-4
.17648-4

(P=50.)
G/CM3

1.7622-2
1.6783-2
1.6020-2
1.5323-2
1.4685-2

1.4097-2
1.3555-2
1.3053-2
1.2587-2
1.2153-2

1.1748-2
1.1369-2
1.1014-2
1.0680-2
1.0366-2

1.0070-2
9.7899~-3
9.5253-3
9.2746-3
9.0368-3

8.8109-3
8.5960-3
8.3913-3
8.1962-3
8.0099-3

7.8319-3
7.6616-3
7.6986-3
7.3426-3
7.1926~-3

7.06487-3
6.9105-3
6.7776-3
6.6497~3
6.5266-3

6.4079-3
6.2935-3
6.1831-3
6.0765-3
5.9735-3
5.8739-3

TABLE

F/A=0.050721;
GASEOUS COMPOSITION:

H

J76

-1391.
-1329.
~1266.
-1203.
-1140.

-1076.
-1011.
=-946.
-881.
-815.

~7649,
-683.
=-616.
=569,
~-4381.

=414,
-3646.
=277.
-209.
-140.

=71.
-2.
66.
135.
205.

275.
345.
415,
485.
556.

626.
697.
768.
839.
909.

981.
1052,
1123.
1194,
1266.
1337.8

WOOUTRNIO WVWOKRWLN NOUVAD VU WY OLIVNF ONWHWUT NP NSNRN W,

9A CONCLUDED

(P=.01)

J/G K

9.6303
9.6909
9.7691
9.8052
9.8593

9.9116
9.9622
10.0112
10.0588
10.1049

10.1497
10.1933
10.2357
10.2770
10.3172

10.3565
10.39648
10.4321
10.4686
10.50643

10.5392
10.5733
10.6067
10.63%94
10.6715

10.7028
10.7336
10.7638
10.7933
10.8224

10.8509
10.8788
10.9063
10.9333
10.9599

10.9859
11.0116
11.0368
11.0616
11.0861
11.1101

EQUIV. RATIO= 0.750; CHEM. EQUIV.
C02= .09983; H20= .09953;
ENTROPY
(P=.10) (P=1.0) (P=10.) (P=50.)
J7G K Js76 K Js76 K J/76 K
8.9684 8.3064 7.6444 7.1817
9.0289 8.3669 7.7049 7.2422
9.0871 8.4251 7.7631 7.3004
9.1432 8.4812 7.8192 7.3565
9.1973 8.5353 7.8733 7.4106
9.2496 8.5876 7.9256 7.4629
9.3002 8.6382 7.9762 7.5135
9.3492 8.6872 8.0252 7.5625
9.3968 8.7348 8.0728 7.6101
9.4429 8.7809 8.1189 7.6562
9.4877 8.8257 8.1637 7.7010
9.5313 8.8693 8.2073 7.744%6
9.5737 8.9117 8.2497 7.7870
9.6150 8.9530 8.2910 7.8233
9.6552 8.9933 8.3313 7.8685
9.6945 9.0325 8.3705 7.9078
9.7328 9.0708 8.4088 7.9461
9.7701 9.1082 8.4462 7.9835
9.8067 9.1447 8.4827 8.0200
9.8423 9.1803 8.5184 8.0556
9.8772 9.2152 8.5532 8.0905
9.9113 9.249%9% 8.5874 8.1246
9.9447 9.2827 8.6208 8.1580
9.9774 9.3154 8.6535 8.1907
10.0095 9.3475 8.6855 8.2228
10.0408 9.3788 8.7169 8.2541
10.0716 9.4096 8.7476 8.2849
10.1018 9.4398 8.7778 8.3151
10.1313 9.4694 8.8074 8.3446
10.1604 9.4984¢ 8.8364 8.3737
10.1889 9.5269 8.8649 8.4022
10.2168 9.5549 8.8929 8.4302
10.2443 9.5823 8.9203 8.4576
10.2713 9.6093 8.9473 8.4846
10.2979 9.6359 8.973% 8.5112
10.3239 9.6620 9.0000 8.5373
10.3496 9.6876 9.0256 8.5629
10.3748 9.7128 9.0508 8.5881
10.3996 9.7377 9.0757 8.6130
10.4241 9.7621 9.1001 8.6374
10.4481 9.7861 9.1241 8.6614

RATIO= 0.7504;
N2=

.74198; 02=

CP GAM
J/7G K
1.2348 1.3035
1.26460 1.2999
1.2567 1.2966
1.2669 1.2935
1.2766 1.2907
1.2858 1.28380
1.2946 1.2855
1.3030 1.2831
1.3109 1.2809
1.3185 1.2789
1.3257 1.2769
1.3325 1.2751
1.3390 1.2734
1.3451 1.2718
1.3509 1.2704
1.3564 1.2690
1.3617 1.2676
1.3666 1.2664
1.3713 1.2653
1.3758 1.2642
1.3800 1.2632
1.3840 1.2622
1.3877 1.2613
1.3913 1.2605
1.3947 1.2597
1.3979 1.258%
1.4010 1.2582
1.4039 1.2575
1.4066 1.256%
1.4092 1.2563
1.4117 1.2557
1.4141 1.2552
1.4163 1.2547
1.4185 1.2542
1.4206 1.2537
1.4226 1.2533
1.64245 1.2529
1.4263 1.2525
1.4281 1.2521
1.4298 1.2517
1.4314 1.2513

.- PROPERTIES BASED ON CONSTANT GASEOQUS COMPOSITIONS

= 28.9198;
.04976; AR= .00890
Vs VIs COND PRAN
MICRO MICRO
M/S POISE W/CM K
612.2 425 716 .7331
626.4 639 747 .7324
660.4 653 778 .7318
656.0 467 809 .7314
667.3 481 840 .7309
680.3 494 870 .7306
693.1 507 899 .7302
705.7 520 929 .7298
718.0 533 958 .7295
730.2 546 987 .7291
762.1 558 1015 .7287
753.8 570 1044 .7281
765.4 582 1072 .7275
776.7 595 1100 .7269
788.0 606 1128 .7263
799.0 618 1155 .7257
809.9 630 1183 .7251
820.7 641 1210 .7244
831.4 653 1236 .7238
841.9 666 1263 .7232
852.2 675 1289 .7225
862.5 686 1315 .7220
872.6 697 1341 .7215
882.7 708 1366 .7210
892.6 719 1391 .7204
902.4 729 1416 .7199
912.1 740 144) .7193
921.7 750 1465 .7187
931.3 761 1490 .7182
940.7 771 1514 .7176
950.0 781 1538 .7169
959.3 791 1562 .7162
968.4 801 1586 .7154
977.5 811 1610 .7147
986.5 821 1634 .7139
995.4 831 1657 .7132
1004.3 841 1680 .7125
1013.0 850 1704 .7118
1021.7 860 1727 .7112
1030.3 869 1749 .7105
1038.9 879 1772 .709%

1000
1050
1100
1150
1200

1250
1300
1350
1400
1450

1500
1550
1600
1650
1700

1750
1800
1850
1900
1950

2000
2050
2100
2150
2200

2250
2300
2350
2400
2450

2500
2550
2600
2650
2700

2750
2800
2850
2900
2950
3000



9z1

FUEL H/C ATOM RATIC B

DRY AIR
T
K

900
850
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1850
1900
1950
2000
2050

2160
2150
2200
2250
2300
2350

2600

2900
3000

O D O b et e P o ok b ot et = NN NNV N HUL NN

DENSITY
G/CM3

.9159-6
.7098-6
.52644-6
.3565-6
.2040-6
0647-6

.9370-6
.8195-6
.7110-6
.6106-6
.5173-6
.4305-6

.3494-6
.2735-6
.2023-6
.13564-6
.0722-6
.0125-6

.9558-6
.9017-6
.8501-6
.8003-6
.7522-6
.7053-6

.6593-6
.6160-6
.5689-6
.5240-6
.4792-6
.4342-6

.3891-6
.36439-6
.2986-6
.2534-6
.2086-6
.1646-6

.1219-6
.0810-6
.0626-6
.0070-6
.7640-7
.4687-7
.1826-7

H
J/G

-1513.
-1452.
~1391.
-1329.
-1266.
-1203.

-1139.
-1075.
-1010.
=945,
-879.
-813.

=746.
-678.
-609.
-539.
-467.
-394.

-317.
-236.
=149,

-54.

166.

299.
449,
622,
817.
1039.
1289.

1568.
1878.
2220.
2594 .
2996.
3422.

3865.
4314,
4757.
5181.
5578.
5%940.
6263.

POLRRHAR ~NHONNU NAOOVD UIUVIOUWHRN HORRAN LWOAONWY cRSNo®

2.000;

EN

St bt bt o e S et et pd e b et e b bt et b e S

2.

[l ol ol HEOODOO o009 coocooo ODoOoOOWVOVW OO OO O

TROPY
J7G K

.5016
.5674
.6304
L6910
L7692
.8054

.8596
.9121

TA

BLE

MW

-656

.356
.017
.639
.226
.785
.323

.855
.394
.955
.550
.187
.872
.605

9.1B

FsrAa B 0.050721;

VIS
MICRO
POISE

395
410
425
439
453
467

481
494
507
520
533
546

558
570
582
594
606
618

630
661
652
663
674
6385

695
705
715
724
733
762

750
759
767
775
783
791

799
808
816
825
834
843
853

EQUIV. RATIO = 0.750; CHEM. EQUIV. RATIO = 0.7504;
REACTING COMPOSITIONS
DLVDLT DLVDLP cP (GAM)S Vs COND PRAN
MICRO
J76 K M/S  W/CM K
1.0000 -1.0000 1.2098 1.3117 582.6 650 ,735
1.0000 -1.0000 1.222%9 1.3073 597.6 683 .734
1.0000 -1.0000 1.2354 1.3033 612.1 716 .733
1.0000 -1.0000 1.2469% 1.2997 626.4 748 .732
1.0000 ~-1.0000 1.2581 1.2962 640.3 779 .732
1.0000 ~-1.0000 1.2689 1.2929 653.8 811 .731
1.0000 -1.0000 1.2796 1.2898 667.1 342 .731
1.0001 -1.0000 1.2900 1.2868 680.0 873 .730
1.0001 ~1.0000 1.3005 1.2839 692.7 904 .730
1.0002 ~-1.0000 1.3113 1.2810 705.1 935 .729
1.0003 -1.0000 1.3226 1.2780 717.2 967 .729
1.0006 -1.0000 1.3349 1.2749 729.0 1001 .728
1.0010 -1.0000 1.3490 1.2715 740.5 1037 .726
1.0017 -1.0000 1.3659 1.2677 751.7 1076 .724
1.0028 ~1.0001 1.3871 1.2632 762.4 1121 .721
1.0045 -1.0001 1.4150 1.2578 772.6 1175 .716
1.0073 -1.0002 1.4527 1.2511 782.2 1243 .709
1.0115 -1.0003 1.5043 1.2428 791.0 1331 .699
1.0178 ~1.0005 1.5756 1.2327 799.2 16448 .685
1.0270 -1.0008 1.6729 1.2208 806.5 1607 .667
1.0402 -1.0012 1.8047 1.2073 813.1 1825 .645
1.0586 =-1.0017 1.9793 1.1928 819.4 2120 .619
1.0832 -1.0025 2.2043 1.1784 825.5 2515 .591
1.1152 ~-1.0036 2.4854 1.1647 831.9 3030 .562
1.1551 -1.0050 2.8250 1.1525 838.9 3686 .532
1.2034 -1.0068 3.2217 1.16422 846.8 4502 .504
1.2600 -1.0089 3.6713 1.1338 855.7 5489 .6478
1.3245 ~1.0115 4.1684 1.1272 865.7 6654 .453
1.3966 -1.0145 6.7074 1.1222 876.8 7995 .432
1.4757 -1.0179 5.2837 1.1186 889.0 9495 .413
1.5611 -1.0218 5.8915 1.1160 902.2 11116 .398
1.6513 -1.0260 6.5216 1.1144 916.6 12789 .387
1.76435 -1.0306 7.1566 1.1136 932.2 14416 .381
1.8333 -1.0352 7.7668 1.1135 948.8 15866 .379
1.9139 -1.0397 8.3079 1.1142 966.5 16996 .383
1.9772 -1.06436 8.7236 1.1155 985.2 17669 .391
2.0147 -1.0464 8.9552 1.1176 1004.7 17790 .402
2.0202 -1.0478 8.9567 1.1205 10264.8 17335 .6417
1.9915 -1.0475 8.7119 1.1243 1045.3 16365 .435
1.9317 -1.0456 8.26415 1.1290 1065.8 15009 .453
1.86483 -1.042% 7.5992 1.1348 1086.3 13436 .472
1.7506 -1.0383 6.8551 1.1418 1106.5 11805 .490
1.6480 -1.0338 6.0791 1.1501 1126.6 10242 .506

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P = 1.01325 KPA ¢ 0.01 ATM)
FROZEN COMPOSITIONS

cpP GAM Vs COND PRAN

MICRO

J7G K MsS W/CM K
1.2095 1.3118 582.6 650 .735
1.2226 1.3075 597.6 683 .734
1.2348 1.3035 612.2 716 .733
1.2460 1.2999 626.4 767 .732
1.2567 1.2966 640.4 778 .732
1.2669 1.2935 6564.0 809 .731
1.2766 1.2907 667.3 340 .731
1.2858 1.2880 680.3 870 .731
1.2946 1.2855 693.1 899 .730
1.3030 1.2831 705.7 929 .730
1.3109 1.2809 718.0 958 .729
1.3185 1.2789 730.2 987 .729
1.3257 1.2769 742.1 1015 .729
1.3325 1.2752 753.9 1044 .728
1.3390 1.2735 765.4 1072 .727
1.3451 1.2719 776.9 1100 .727
1.3509 1.2705 788.2 1128 .726
1.3564 1.2692 799.4 1155 .725
1.3615 1.2681 810.5 1183 .725
1.36664 1.2671 821.6 1210 .724
1.3710 1.2662 832.8 1237 .723
1.3752 1.2656 8644.0 1266 .722
1.3791 1.2653 855.4 12%0 .720
1.3828 1.2652 867.0 1317 .719
1.3861 1.2655 879.1 1343 .717
1.3891 1.2662 891.6 1370 .714
1.3918 1.2673 904.7 1398 .711
1.3943 1.2689 918.5 1427 .707
1.3967 1.2710 933.1 1458 .702
1.3989 1.2737 948.6 1491 .696
1.4012 1.2770 965.1 1527 .688
1.4036 1.2808 982.7 1567 .680
1.4061 1.2853 1001.5 1611 .669
1.4088 1.2904 1021.4 1660 .658
1.4117 1.2960 1042.4 1713 .645
1.4149 1.3022 1064.4 1770 .632
1.4182 1.3087 1087.2 1829 .620
1.4217 1.3153 1110.3 1890 .608
1.4251 1.3220 1133.5 1949 .597
1.4284 1.3283 1156.1 2007 .587
1.4315 1.3342 1177.9 2061 .579
1.4343 1.3395 1198.5 2111 .573
1.4369 1.3440 1217.8 2158 .568



TABLE 9.2B .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
FUEL H/C ATOM RATIO = 2.000; Fs/A = 0.050721; EQUIV. RATIO B 0.750; CHEM. EQUIV. RATIO = 0.7506; P = 10.1325 KPA ( 0.10 ATM)

DRY AIR
REACTING COMPOSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY MW VIS DLVYDLT DLVDLP cP (GAM)S Vs COND PRAN cpP GAM Vs COND PRAN
MICRO MICRO MICRO
K G/CM3 J/76G J76 K POISE J7G K M/S  W/CM K J/7G K M/S W/CM K
900 3.9159-5 -1513.8 8.839 28.920 395 1.0000 -1.0000 1.2098 1.3117 582.6 650 .735 1.2095 1.3118 582.6 650 .735
950 3.7098-5 -1452.9 8.9054 28.920 410 1.0000 -1.0000 1.2229 1.3073 597.6 683 .734 1.2226 1.3075 597.6 683 .734
1000 3.5244-5 -1391.5 8.9684 28.920 425 1.0060 -1.0000 1.235¢ 1.3033 612.1 716 .733 1.2348 1.3035 612.2 716 .733
1050 3.3565-5 -1329.4 9.0290 28.920 439 1.0000 -1.0000 1.2469 1.2997 626.4 748 .732 1.2460 1.2999 626.4 747 .732
1100 3.2040-5 -1266.8 9.0872 28.920 453 1.0000 -1.0000 1.2580 1.2962 640.3 779 .732 1.2567 1.2966 640.4 778 .732
1150 3.0647-5 -1203.6 9.1434 28.920 467 1.0000 -1.0000 1.2688 1.2930 653.8 810 .731 1.2669 1.2935 654.0 809 .731
1200 2.9370-5 -1139.9 9.1976 28.920 4381 1.0000 -1.0000 1.2793 1.2899 667.1 841 .731 1.2766 1.2907 667.3 840 .731
1250 2.8195-5 ~1075.7 9.2500 28.920 494 1.0000 -1.0000 1.2896 1.2869 680.1 872 .731 1.2858 1.2880 680.3 870 .731
1300 2.7110-5 -1011.0 9.3008 28.920 507 1.0001 -1.0000 1.2997 1.2841 692.8 903 .730 1.2946 1.2855 693.1 899 .730
1350 2.6106-5 -945.7 9.3501 28.920 520 1.0001 -1.0000 1.3098 1.2813 705.2 934 .730 1.3030 1.2831 705.7 929 .73¢0
1400 2.51764-5 -880.0 9.3979 28.919 533 1.0002 -1.0000 1.3200 1.2786 717.4 965 .729 1.3109 1.2809 718.0 958 .729
1450 2.64305-5 -813.7 9.444% 28.919 546 1.0003 -1.0000 1.3305 1.2758 729.3 996 .728 1.3185 1.2789 730.2 987 .729
1500 2.3495-5 -746.9 9.4897 28.919 558 1.0005 -1.0000 1.3416 1.2731 741.0 1029 .728 1.3257 1.2769 742.1 1015 .729
1550 2.2737-5 -679.5 9.5339 28.918 570 1.0007 ~1.0000 1.3536 1.2702 752.4 1063 .726 1.3325 1.2751 753.8 1044 .728
1600 2.2025-5 -611.5 9.5770 28.917 582 1.0012 -1.0000 1.3672 1.2671 763.5 1099 .725 1.3390 1.2735 765.4 1072 .728
1650 2.1357-5 -5642.8 9.6193 28.916 594 1.0018 -1.0000 1.3830 1.2636 774.3 1137 .723 1.3451 1.2719 776.8 1100 .727
1700 2.0727-5 -473.2 9.6609 28.914 606 1.0028 -1.0001 1.4021 1.2598 784.7 1180 .720 1.3509 1.2704 788.1 1128 .726
1750 2.0133-5 -402.5 9.7019 28.911 618 1.0043 -1.0001 1.4258 1.2553 794.8 1230 .716 1.3564 1.2691 799.2 1155 .726
1800 1.9571-5 -330.5 9.7425 28.907 630 1.0066 ~1.0002 1.4560 1.2500 804.4 1289 .712 1.3616 1.2678 810.2 1183 .725
1850 1.9038-5 -256.8 9.7829 28.900 641 1.0098 ~1.0003 1.4951 1.2437 813.6 1360 .705 1.3665 1.2667 821.1 1210 .724
1900 1.8531-5 -180.8 9.8234 28.891 652 1.0143 ~1.0004 1.5459 1.2363 822.2 1449 .696 1.3712 1.2656 831.9 1237 .724%
1950 1.8048-5 -101.9 9.8643 28.878 664 1.0207 -1.0006 1.6120 1.2277 830.2 1562 .685 1.3755 1.2647 842.6 1263 .723
2000 1.7585-5 ~19.3 9.9062 28.860 675 1.0294 -1.0009 1.6972 1.2180 837.7 1707 .671 1.3796 1.2639 853.4 1289 .722
2050 1.7142-5 68.2 9.9494 28.835 686 1.0411 -1.0013 1.8058 1.2075 844.8 1893 .654 1.3835 1.2633 864.1 1315 .721
2100 1.6714~5 161.8 9.9945 28.802 696 1.0564 -1.0018 1.9417 1.1964 851.6 2129 .635 1.3870 1.2628 875.0 1341 .720
2150 1.6300-5 262.9 10.0420 28.757 707 1.0759 -1.0025 2.1080 1.1852 858.4 2426 .616 1.3903 1.2626 885.9 1367 .719
2200 1.5898-5 373.1 10.0927 28.69% 717 1.1000 -1.0034 2.3066 1.1746 865.2 2794 .592 1.3934 1.2625 897.0 1392 .718
2250 1.5505-5 494.1 10.1471 28.626 727 1.1289 -1.0044 2.5374 1.1648 872.5 3242 .569 1.3961 1.2627 908.4 1418 .716
2300 1.5119-5 627.4 10.2056 28.534 737 1.1628 -1.0058 2.7983 1.1561 880.2 3776 .546 1,3986 1.2632 920.1 1443 .714
2350 1.4740-5 776.4 10.2689 28.423 747 1.2012 -1.0073 3.0860 1.1487 888.6 4401 .524 1.4009 1.2639 932.1 1469 .712
2400 1.4365-5 936.3 10.3371 28.291 756 1.2440 -1.0091 3.3960 1.1426 897.7 5121 .502 1.4030 1.2650 944.6 1496 .709
2450 1.3995-5 1114.3 10.4104 28.135 766 1.2908 -1.0111 3.7241 1.1377 907.6 5937 .480 1.4069 1.2664 957.5 1523 .706
2500 1.3628-5 1309.0 10.4891 27.956 775 1.3410 ~-1.0134 6.0667 1.1339 918.2 6846 .460 1.4066 1.2681 971.0 1551 .702
2550 1.3264-5 1521.1 10.5731 27.754 783 1.39645 -1.0159 4.4208 1.1310 929.5 7843 .442 1.4083 1.2702 985.1 1582 .698
2600 1.2902-5 1751.2 10.6624 27.527 792 1.4509 -1.0187 4.7844 1.1289 941.6 8914 .425 1.4099 1.2726 999.7 1614 .692
2650 1.2544-5 1999.7 10.7571 27.276 801 1.5099 -1.0218 5.1550 1.1275 954.3 10038 .411 1.4115 1.2754 1015.0 1648 .686
2700 1.2188-5 2266.8 10.8569 27.003 809 1.5706 -1.0250 5.5291 1.1266 967.8 11181 .400 1.4132 1.2786 1031.0 1685 .679
2750 1.1835-5 2552.5 10.9618 26.706 818 1.6322 -1.0284 5.9005 1.1263 982.0 12301 .392 1.4150 1.2821 1047.7 1724 .671
2800 1,1486-5 2856.6 11.0714 26.389 826 1.6927 -1.0320 6.2593 1.1265 996.9 13344 .387 1.4169 1.2860 1065.1 1767 .662
2850 1.1141-5 3178.0 11.1851 26.054 834 1.7499 -1.0355 6.5915 1.1271 1012.5 14250 .386 1.4189 1.2902 1083.2 1813 .653
2900 1.0802-5 3515.0 11.3023 25.705 843 1.8007 -1.0388 6.8787 1.1282 1028.7 14960 .387 1.4210 1.2947 1102.0 1862 .643
=2950 1.0471-5 3864.8 11.4219 25.346 851 1.8416 -1.0418 7.1005 1.1298 1045.6 15420 .392 1.4233 1.2995 1121.4 1913 .633
3000 1.0149-5 4223.6 11.5425 24.986 859 1.8694 -1.0441 7.2364 1.1320 1063.1 15592 .399 1.4257 1.3045 1141.2 1966 .623

0
<3
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FUEL H/C ATOM RATIOC =

DRY AIR

T
K

900
950
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1850
1900
1950
2000
2050

2108
2150
2200
2250
2300
2350

2400
2450
2500

2550
2600
2650

2700
2750
2800
2850

2900

=2950
3000

DENSITY
6/CM3

.9160-4
.7099-4
.5246-4
.3565-4
.2040-6
.0647-6

.9370-4
.8195-¢4
.7110-4
.6106-¢4
.5174-4
.4306-6

.36495-4
.2737-4
.2026-4
.1358-4
.0730-4
.0137-6

.9576-46
.9045-4
.8542-4
.8063-4
.7608-4
.7173-4

.6757-4
.6358-4
.5975-4
.5605-4
.5267-4
.4901-4

.4563-4
.6234-4
.3912-4
.3596-4
.3286-4
.2982-4

.2682-4
.2386-4
1.2095-4
1.1808-¢
1.1526-4
1.1247-4
1.6973-¢

bt b el b e ped bl bt bbbl b DD RDRNNDNR WG LX

H
J/7G

-1513.
-1452.
-1391.
-1329.
-1266.
-1203.

-1139.
-1075.
-1011.
-945.
-880.
-813.

-747.
~680.
-612.
-544 .
=-475.
-405.

-335.
-264.
-192.
-118.
43,
33.

112.
194,
280,
371.
466 .
567.

676.
792.
917.
1051.
1194.
1348,

1512,
1687.
1872.
2068.
2274.
2490,
2717.

TABLE 9.3B

Fs/A B 0.050721;

.— PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIO = 0.750; CHEM.
REACTING COMPOSITIONS

2.000;

EQUIV. RATIO B 0.7504;

ENTROPY MW VIS DLVDLT DLVDLP CcpP (GAM)S Vs COND PRAN
MICRO MICRO
Js76 K POISE J/G K M/7S  W/CM K

8 8.1776 28.920 395 1.0000 -1.0000 1.2098 1.3117 582.6 650 .735
9 8.26434 28.920 410 1.0000 -1.0000 1.2229 1.3073 597.6 683 .734
5 8.3064 28.920 425 1.0000 -1.0000 1.23564 1.3033 612.1 716 .733
4 8.3670 28.920 439 1.0000 -1.0000 1.2469 1.2997 626.4 748 .732
8 8.4252 28.920 453 1.0000 -1.0000 1.2580 1.2962 640.3 779 .732
6 8.481¢ 28.920 467 1.0000 -1.0000 1.2687 1.2930 653.8 810 .731
9 8.5356 28.920 431 1.0000 -1.0000 1.2792 1.2899 667.1 341 .731
7 8.5880 28.920 494 1.0000 -1.0000 1.2893 1.2870 680.1 872 .731
0 8.6388 28.920 507 1.0000 -1.0000 1.2993 1.2842 692.8 903 .730
8 8.6880 28.920 520 1.0000 -1.0000 1.3090 1.2815 705.2 933 .730
1 8.7358 28.920 533 1.0001 -1.0000 1.3188 1.2788 717.5 966 .729
9 8.7822 28.919 546 1.0001 -1.0000 1.3285 1.2763 729.4 994 .729
2 8.8275 28.919 558 1.0002 -1.0000 1.3383 1.2737 741.2 1025 .728
1 8.8715 28.919 5§70 1.0003 -1.6000 1.3485 1.2712 752.7 1057 .727
4 8.9145 28.919 582 1.0005 -1.0000 1.3591 1.2686 763.9 1090 .727
1 8.9565 28.918 595 1.0008 -1.0000 1.3705 1.2660 775.0 1123 .725
3 8.9976 28.917 606 1.0012 -1.0000 1.3830 1.2632 785.8 1158 .724
8 9.0379 28.916 618 1.0018 -1.0000 1.3970 1.2603 796.3 1196 .722
6 9.0774¢ 28.914 630 1.0026 -1.0001 1.4133 1.2570 806.6 1236 .720
4 9.1164 28.912 641 1.0038 -1.0001 1.4325 1.2534 816.6 1280 .718
3 9.1549 28.908 653 1.0054 -1.0001 1.4556 1.2494 &826.3 1330 .714
8 9.1931 28.903 664 1.0077 -1.0002 1.4838 1.2448 835.6 1388 .710
8 9.2311 28.897 675 1.0108 -1.0003 1.5185 1.2396 844.6 1455 .70¢
2 9.2691 28.887 686 1.0149 -1.0605 1.5615 1.2337 853.2 1535 .698
5 9.3073 28.875 697 1.0204 -1.0006 1.6145 1.2271 3861.4 1631 .690
8 9.3460 28.859 708 1.0274 -1.0009 1.6796 1.2198 869.2 1748 .680
7 9.3855 28.838 718 1.0365 -1.0012 1.7588 1.2120 876.8 1890 .668
0 9.4261 28.811 729 1.0478 -1.0016 1.8538 1.2038 884.1 2061 .655
4 9.4680 28.776 739 1.0617 ~1.0021 1.9660 1.1955 &891.3 2267 .641
9 9.5117 28.733 749 1.0783 -1.0028 2.0959 1.1873 898.5 2511 .625
3 9.5573 28.680 759 1.0979 -1.0036 2.2434 1.1795 905.9 2798 .609
5 9.6052 28.616 769 1.1203 -1.0045 2.4072 1.1723 913.5 3129 .592
2 9.6556 28.539 779 1.1454 -1.0055 2.5854 1.1659 921.5 3507 .574
2 9.7087 28.450 788 1.1730 -1.0068 2.7754 1.1603 929.9 3933 .556
9 9.7645 28.346 798 1.2027 -1.0081 2.9741 1.1555 938.7 4407 .538
7 9.8231 28.229 807 1.2344 -1.0096 3.1789 1.1515 948.0 4928 .520
9 9.8844 28.097 816 1.2676 ~1.0112 3.3872 1.1483 957.9 56496 .503
5 9.9485 27.950 825 1.3021 -1.0130 3.5972 1.1458 968.1 6109 .486
6 10.0152 27.790 834 1.3378 -1.0149 3.8077 1.1439 978.9 6764 .469
3 10.0845 27.615 842 1.3764 -1.0169 4.0178 1.142¢ 990.1 7457 .454
4 10.1562 27.427 851 1.4120 -1.0190 4.2270 1.1415 1001.8 8179 .440
9 10.2302 27.226 860 1.4503 -1.0213 4.4348 1.1410 1013.9 8922 .427
8 10.3064 27.012 868 1.4891 -1.0237 4.6400 1.1408 1026.4 9670 .4l7

P = 101.325 KPA C 1.00 ATM)

FROZEN COMPOSITIONS

cP GAM VS COND PRAN
MICRO

J76 K M7S  W/CM K

582.6
597.6
612.2
626 .4
640.4
654.0

667.3
680.3
693.1
705.7
718.0
730.2

742.1
753.8
765.4
776.8
788.0
799.1

810.0
820.9
831.6
8642.2
852.7
863.1

873.5
383.9
894.2
906.6
915.1
925.6

936.3
947.1
958.2
969.5
981.1
992.9

1005.1
1017.6
1030.4
1043.6

.2095
.2226
.2348
.2460
.2567
.2669

1.3118
1.3075
1.3035
1.2999
1.2966
1.2935

1.2907
1.2880
.2946 1.2855
.3030 1.2831
.3109 1.2809
.3185 1.2789

1.2769
1.2751
1.2734
1.2719
1.2704
1.2690

1.2677
1.2665
1.2654
1.2644
1.2635
1.2626

1.2619
1.2612
1.2607
1.2603
1.2601
1.2599

1.2600
1.2602
1.2606
1.2613
1.2621
1.2631

1.2644
1.2658
1.2675
1.2693
1.2714 1057.2
1.2737 1071.2
1.2762 1085.6

ot 4t

L2766
.2858

.729

729
.728
.728
727
.726
.726

.725
.724
.724
.723
.722
722

.721
.720
.720
719
.718
.717

.716
714
713
711
.708
.706

.703
.700
.697
.693
.688
.683
.678

.3257
.3325

1616
16642

o et et ot ot ot et et et et e e bl e bl b et bt e e R e e b R R
w
~
0
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FUEL Hs/C ATOM RATIO =
DRY AIR
T DENSITY H
K G/CM3 J76
900 3.9159-3 -1513.
950 3.7099-3 -1452.
1000 3.5244-3 -1391.
1058 3.3565-3 -1329.
1100 3.2040-3 -1266.
1150 3.0647-3 -1203.
1200 2.9370-3 -1139.
1250 2.8195-3 -1075.
1300 2.7110-3 -1011.
1350 2.6106-3 =945,
1400 2.5174-3 -880.
1450 2.4306-3 -814.
1500 2.3496-3 -747.
1550 2.2738-3 -680.
1600 2.2027-3 -612.
1650 2.1359-3 -544.
1700 2.0731-3 -476.
1750 2.0138-3 =407,
1800 1.9578-3 -337.
1850 1.9048-3 -267.
1900 1.85646-3 -196.
1950 1.8069-3 ~-125.
2000 1.7616-3 -53.
2050 1.7184-3 20.
2100 1.6772-3 94 .
2150 1.6379-3 170.
2200 1.6002-3 247.
22590 1.5641-3 326.
2300 1.5294-3 406.
2350 1.4961-3 490.
2400 1.64639-3 576.
2450 1.4328-3 665.
2500 1.4027-3 759.
2550 1.3735-3 856.
2600 1.3451-3 958.
2650 1.3175-3 1066.
2700 1.2905-3 1179.
2750 1.2641-3 1297,
2800 1.2383-3 1422.
2850 1.2130-3 1553.
2900 1.1883-3 1691.
-2950 1.1640-3 1834.
3000 1.1402-3 1984.

621

2.000;

OHXONWY O HUTD 0

UMIOONNON (WOeNNOS NVOoHFHUT NOWRAR~N N WD

EN

VOOVWOOO OO0 R0 PRI WO OO~~~ SNNSNNNN

TROPY
J7G K

.5156
.5814
L6444
.7050
L7632
.8194

.8736
. 9260
.9768
L0260
.0738
.1202

.1653
.2093
.2522
.2941
.3350
L3750

.4162
.4526
L4904
.5275
.5641
.6003

L6361
L6716
L7071
.7425

TA

BLE

Mu

.920
.920
.920
.920
.920
.920

.920

068

9.4B

FsA B 0.050721;

VIS
MICRO
POISE

395
410
425
439
453
467

874

CHEM. EQUIV.

REACTING COMPOSITIONS
(GAM)S

DLVDLT DLVDLP
1.0006 -1.0000
1.0000 -1.0000
1.0000 -1.0000
1.0000 -1.0000
1.0000 -1.0000
1.0000 -1.0000

P Ol T I e e e e e e e e e I e o R e e e e e e o

0057 -1.0002

L0077 -1.0002
.0102 -1.0003
L0135 -1.0004
L0176 -1.0006
.0227 -1.0008
.0290 -1.0010

.0366 -1.0013
.06457 ~1.0017
.0565 -1.0021
.0689 -1.0026
.0830 ~1.0032
.0987 -1.0039

.1159 -1.0047
.1346 -1.0056
.15644 -1.0066
.1751 -1.0076
L1966 -1.0087
.2186 -1.0099
L2410 -1.0112

cpP

J7G K

[ZE\SE VRN EAS RSN T DD bt ot ok ot Pt bd et 4 et et et e e et et o s e et et bt et et b [l ekl ol ol ]

.2098

bt e bt 4 et B bt et b e e Bk et e e et et et e bt b b et e et el e e et et e

et b ot ot e i et

RATIG = 0.7504;
VS COND PRAN

MICRO

M/S  W/CM K
582.6 650 .735
597.6 683 .734
612.1 716 .733
626.4 748 .732
660.3 779 .732
653.8 810 .731
667.1 841 .731
680.1 872 .731
692.8 902 .730
705.3 933 .730
717.5 963 .729
729.5 993 .729
761.2 10264 .729
752.8 1055 .728
764.1 1086 .727
775.3 1117 .726
786.2 1149 .725
797.0 1182 .724
807.5 1216 .723
817.8 1252 .722
828.0 1289 .720
837.9 1329 .718
847.5 1371 .716
857.0 1418 .713
866.2 1470 .710
875.1 1528 .706
883.8 1595 .702
892.2 1671 .696
900.4 1759 .690
908.3 1861 .683
916.1 1979 .674
923.7 2116 .665
931.3 2272 .655
938.8 2450 .644%
946.4 2651 .632
954.1 2875 .620
962.1 3123 .607
970.2 3394 .59%4
978.7 3688 .581
987.4 4004 .568
996.4 4342 .554
1005.7 4701 .540
1015.4 5080 .526

.— PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIO = 0.750;

P =1013.25 KPA (10,00 ATM)

FROZEN COMPOSITIONS
cp GAM Vs COND PRAN
MICRO

J76 K M/S W/CM K
1.2095 1.3118 582.6 650 .735
1.2226 1.3075 597.6 683 .734
1.2348 1.3035 612.2 716 .733
1.26460 1.2999 626.4 747 .732
1.2567 1.2966 640.4 778 .732
1.2669 1.2935 654.0 809 .731
1.2766 1.2907 667.3 840 .731
1.2858 1.2880 680.3 870 .731
1.2946 1.2855 693.1 899 .730
1.3030 1.2831 705.7 929 .730
1.3109 1.2809 718.¢0 958 .729
1.3185 1.2789 730.2 987 .729
1.3257 1.2769 742.1 1015 .729
1.3325 1.2751 753.8 1044 .728
1.3390 1.2734 765.4 1072 .728
1.3451 1.2719 776.8 1100 .727
1.3509 1.2704 788.0 1128 .726
1.356% 1.2690 799.1 1155 .726
1.3617 1.2677 810.0 1183 .725
1.3666 1.2665 820.8 1210 .724
1.3713 1.2653 831.4 1236 .72%
1.3757 1.2643 8642.0 1263 .723
1.3799 1.2633 852.4 1289 .722
1.3839 1.2624 862.8 1315 .722
1.3876 1.2615 873.0 1341 .721
1.3911 1.2608 883.2 1366 .721
1.3945 1.2601 893.2 1391 .720
1.3976 1.2595 903.3 1416 .720
1.4005 1.2589 913.3 1441 .719
1.4033 1.2585 923.2 1465 .718
1.4059 1.2581 933.2 1490 .717
1.4083 1.2578 943.1 1514 .717
1.4105 1.2576 953.1 1538 .716
1.4126 1.2575 963.2 1562 .714
1.4145 1.2576 973.3 1586 .713
1.4163 1.2577 983.5 1611 .712
1.4179 1.2580 993.9 1634 .711
1.41964 1.2584 1004.3 1658 .709
1.4208 1.2590 1015.0 1682 .708
1.4220 1.2596 1025.7 1706 .706
1.4231 1.2604 1036.7 1731 .704
1.4242 1.2613 1047.8 1755 .702
1.4252 1.2624 1059.2 1780 .700
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TABLE 9.58 .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

FUEL Hs/C ATOM RATIO = 2.000; Fs/A B 0.050721; EQUIV. RATIO B 0.756; CHEM. EQUIV. RATIO = 0.7504; P = 5066.25 KPA (50.00 ATM)
DRY AIR
REACTING COMPOSITIONS FROZEN COMPOSITIONS

| T DENSITY H ENTROPY MW VIS DLVDLT DLVDLP CcP (GAM)S Vs COND PRAN CP GAM VS COND PRAN

i MICRO MICRO MICRO

i K G/CM3 J/7G J/7G K POISE J7G K M/S  W/CM K Js7G K M/7S  W/CM K
900 1.9580-2 -1513.8 7.0529 28.920 395 1.0000 -1.0000 1.2098 1.3117 582.6 650 .735 1.2095 1.3118 582.6 650 .735
950 1.8549-2 -1452.9 7.1187 28.920 41¢ 1.0000 ~1.0000 1.2229 1.3073 597.¢6 683 .73% 1.2226 1.3075 597.6 633 .734
1000 1.7622-2 ~1391.5 7.1817 28.920 425 1.0000 -1.0000 1.235¢ 1.3033 6l2.1 716 .733 1.2348 1.3035 612.2 716 .733
1050 1.6783-2 -1329.4 7.2423 28.920 439 1.0000 -1.0000 1.2469 1.2997 626.4 748 .732 1.26460 1.2999 626.4 747 732
1100 1.6020-2 -1266.8 7.3005 28.920 453 1.0000 -1.0000 1.2580 1.2962 640.3 779 .732 1.2567 1.2966 640.4 778 .732
1150 1.5323~-2 -1203.6 7.3567 28.920 467 1.0000 -1.0000 1.2687 1.2930 653.8 810 .731 1.2669 1.2935 654.0 309 .731
1200 1.4685-2 -1139.9 7.4109 28.920 481 1.0000 ~-1.00600 1.2791 1.2899 667.1 341 .731 1.2766 1.2907 667.3 840 .731
1250 1.4097-2 -1075.7 7.4633 28.920 494 1.0000 -1.0000 1.2892 1.2870 680.1 872 .731 1.2858 1.2880 680.3 870 .731
1300 1.3555-2 -1011.0 7.5141 28.920 507 1.0000 -1.00060 1.2990 1.2842 692.8 902 .730 1.2946 1.2855 693.1 899 .730
1350 1.3053-2 -945.8 7.5633 28.920 520 1.0000 -1.0000 1.3085 1.2816 705.3 933 .730 1.3030 1.2831 705.7 929 .730
1400 1.2587-2 -880.2 7.6110 28.920 533 1.0000 -1.0000 1.3179 1.2790 717.5 963 .729 1.3109 1.2809 718.0 958 .729
1450 1.2153-2 -814.0 7.6575 28.920 546 1.0000 -1.0000 1.3271 1.2766 729.5 993 .729 1.3185 1.2789 730.2 987 .729
1500 1.1748-2 -747.5 7.7026 28.920 558 1.0001 -1.0000 1.3362 1.2742 741.3 1023 .729 1.3257 1.2769 742.1 1015 .729
1550 1.1369-2 -680.4 7.7466 28.920 570 1.0001 -1.0000 11.3452 1.2719 752.8 1054 .728 1.3325 1.2751 753.8 1044 .728
1600 1.1014~2 -612.9 7.789%94 28.920 582 1.0001 -1.0000 1.3542 1.2696 764.2 1085 .727 1.3390 1.2734 765.4 1072 .728
1650 1.0680-2 -545.0 7.8312 28.919 595 1.0002 -1.0000 1.3633 1.2674 775.4 1115 .727 1.3451 1.2718 776.7 1100 .727
1700 1.0366-2 -476.6 7.8721 28.919 606 1.0003 -1.0000 1.3724 1.2652 786.4 1147 .726 1.3509 1.27064 788.0 1128 .726
1750 1.0069-2 -407.7 7.9120 28.919 618 1.0005 -1.0000 1.3817 1.2630 797.2 1178 .725 1.3564 1.2690 799.0 1155 .726
1800 9.7894-3 -338.4 7.9510 28.918 630 1.0007 -1.0000 1.3914 1.2609 807.8 1210 .72% 1.3617 1.2677 810.0 1183 .725
1850 9.5246-3 -268.6 7.9893 28.918 641 1.0009 -1.0000 1.4014 1.2587 818.2 1243 .723 1.3666 1.2664 820.8 1210 .724
1900 9.2737-3 -198.3 8.0268 28.917 653 1.0013 -1.0000 1.4120 1.2565 &28.5 1276 .722 1.3713 1.2653 831.4 1236 .724
: 1950 9.0356-3 -127.4 8.0636 28.916 664 1.0017 -1.0001 1.4233 1.2542 838.6 1311 .721 1.3757 1.2642 841.9 1263 .723
i 2000 8.8093-3 -55.9 8.0998 28.914 675 1.0023 -1.0001 1.4355 1.2518 848.5 1347 .719 1.3799 1.2632 852.3 1289 .723
: 2050 8.5938-3 16.2 8.1354 28.912 6386 1.0031 -1.0001 1.4490 1.2493 858.2 1385 .718 1.3839 1.2623 862.6 1315 .722
: 2100 8.3885-3 89.0 8.1705 28.910 697 1.0041 -1.0001 1.4640 1.2467 867.7 1425 .716 1.3876 1.2614 872.8 1341 .721
i 2150 8.1925-3 162.6 8.2052 28.907 708 1.0053 ~1.0002 1.4809 1.2440 877.1 1469 .714 1.3912 1.2606 882.9 1366 .721
! 2200 8.0052-3 237.1 8.2394 28.903 719 1.0069 -1.0002 1.5001 1.2410 886.2 1516 .711 1.3945 1.2599 892.9 1391 .720
22580 7.8259-3 312.7 8.2734 28.898 729 1.0090 ~1.0003 1.5220 1.2379 895.2 1567 .708 1.3977 1.2592 902.9 1416 .720
2300 7.6541~3 389.4 8.3071 28.891 740 1.0115 -1.0004 1.5470 1.2345 903.9 1623 .705 1.4007 1.2586 912.7 1441 .719
2350 7.4891-3 467.4 8.3407 28.883 758 1.0146 -1.0005 1.5758 1.2308 912.5 1686 .701 1.4035 1.2580 922.5 1465 .718
2400 7.3306-3 547.0 8.3742 28.873 760 1.0184 ~-1.0007 1.6089 1.2269 920.8 1757 .696 1.64062 1.2575 932.2 1490 .718
- 2450 7.1779-3 628.4 8.4077 28.861 771 1.0229 ~1.0008 1.66468 1.2228 929.0 1836 .691 1.4087 1.2571 941.9 1514 .717
. 2500 7.0307-3 711.8 8.4414 28.846 781 1.0284 -1.0011 1.6899 1.2185 937.0 1925 .685 1,.4110 1.2567 951.6 1538 .716
- 2550 6.8886-3 797.5 8.4756¢ 28.828 791 1.0348 ~1.0013 1.7387 1.2140 944.9 2026 .679 1.64132 1.2564 961.3 1562 .715
[ 2600 6.7511-3 885.8 8.5096 28.807 801 1.06423 ~-1.0016 1.7934 1.2095 952.7 2138 .672 1.4153 1.2562 970.9 1586 .714
- 2650 6.6178-3 976.9 8.5444 28.781 811 1,0509 -1.0020 1.8542 1.2049 960.4 2264 .664 1.4172 1.2560 980.6 1610 .713
H 2700 6.4885-3 1071.3 8.5796 28.751 820 1.0606 -1.0024¢ 1.9209 1.2003 968.1 2404 .656 1.4190 1.2560 990.3 1634 ,712
- 2750 6.3629-3 1169.1 8.6155 28.716 830 1.0715 -1.0029 1.9933 1.1959 975.8 2558 .647 1.4207 1.2560 1000.0 1657 .711
1 2800 6.2405-3 1270.7 8.6521 28.676 839 1.0835 -1.0035 2.0707 1.1917 983.6 2726 .638 1.4222 1.2561 1009.8 1681 .710
2850 6.1213~-3 1376.3 8.6895 28.631 849 1.0965 ~-1.00641 2.1525 1.1878 991.5 2%09 .628 1.4237 1.2562 1019.7 1704 .709
2900 6.0049-3 1486.0 8.7277 28.579 858 1.1105 ~-1.0048 2.2376 1.1841 999.5 3106 .618 1.4250 1.2565 1029.6 1727 .708
: -2950 5.8913-3 1600.1 8.7667 28.522 868 1.1252 -1.0056 2.3251 1.1809 1007.7 3317 .608 1.4262 1.2569 1039.7 1751 .707
- 3000 5.7802-3 1718.5 8.8065 28.458 877 1.1406 ~1.0064 2.4138 1.1780 1016.1 3540 .598 1.4274 1.2574 1049.8 177¢ .705
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FUEL H/C ATOM RATIO

DRY AIR

T

200
220
240

200
220
240
260
280

200
220
240
260
280
298
300
320

200
220
2640
260
280
298
300
320
340
360
380

200
220
240
260
280
298
300
320
340

380
400
420

TA

2.000;

BLE

FsAa B 0.050721;

9¢C

HETEROGENEOGUS PHASE PROPERTIES

DENSITY

e

ot et i bt

st et Bt ot pond et

O -t ot et ot ot pmd ek (et (e

DD UIUINION O ON O~ 08 020

G/CM3

.957-5
.774~5
.587-5

.957-4
.779-4
.626-4
476-4
.262-4

.957-3
.779-3
.630-3

502-3

.384-3
.272-3
.259-3
.101-3

.956-2
L7772
.629-2
.504-2
.395-2
.308~2
.299-2
.210-2
.120-2
.021-2
.275-3

.720-2
.862-2
.109-2
.688-2
.958-2
.533-2
.692-2
.080-2
.705-2
.354-2
.009-2
.654-2
.273-2

H
J7G

00 =

—_OoWU S

OOV O,

HOFHVONWON O PN

O U1 O R O 1= 08 1t (Al 0 N A0

ENTROPY

J7G6 K

~

NN

~NoeonoeononoNn

oS UULIULILILIUIWLY

CXCIC RO R RE RS RO EE R N )

L1401
.2559
.5161

.5428
.6421
L7687
.9390
.5353

. 9666
.0443
.1359
L2300
.4266
.6057
L6304
.0260

. 3505
L6480
.5381
.6229
.7841
.8689
.8779
. 9846

.

1233

.3262
.5458

.9338
L0313
L1213
.2052
L3633
L6401
.4478
.5307
.6161
L7097
.8193
.9552
L1313

MW

.920
.920
.920

.920
.920
. 920
.920
.92¢0

.920

920

cP

J76 K

PRESSURE

1.0565

Ul =

N Nt et ot

BN et et it e bt et s

AN P bt e et o e et

= B TN bt ot ot ot

.5589
.8544%

PRESSURE

.0214
.0812
L6984
.9478
.5052

PRESSURE
0179

.0337
.0855
.3315
L1293
.8554
.1381
.0521

PRESSURE

.0175
.0290
. 0445
.0798
.2828
L6634
L6683
.8983
.7860
.5190
L0646

PRESSURE

L0175
.0285
.0408
.0575
.2089
L2419
.2670
L3333
.5028
.8027
.29644
L0642
.2515

DENSITY
G/CM3

= 0.01
1.835-5
1.667-5
1.513-5

= 0.10
1.836-4
1.669-4
1.528-4
1.401-4
1.260-4

1.00
.836-3
.669-3
.530-3
.4l1-3
.306-3
.216-3
.207-3
.101-3

1
1
1
1
1
1
1
1
g 10.00
1.836-2
1.669-2
1.530-2
1.412-2
1.311-2
1.230-2
1.222-2
1.142-2
1.068-2
9.950-3
9.275-3

50.00
.178-2
.344-2
.648-2
.060-2
.555-2
.155-2
.117-2
.732-2
.387-2
.076-2
.782-2
.502-2
.226-2

- NC RV RE K. - - AN RN R RV ]|

.= LOW TEMPERATURE PROPERTIES

EQUIV.RATIO B 0.750;

MW

.123
.093
.800

.125
.122
.092
.892
.945

.125
.125
.122
.102
.007
.768
L7085
.920

.125
.125
.125
.123
.113
.087
.083
.000
.803
.393
.920

.125
.125
.125

124

.123
117
.117
.100
.061
.979
.824
.556
.125

130

208

130
141
152
162
172
181
182
192
2090
209
216
223
227

ON EQUILIBRIUM COMPOSIT

EQUIV. RATIOC = 0.7504:;

GAS PHASE PROPERTIES

DLVDLT DLVDLP cP
J7G K
1.000 -1.000 0.9813
1.000 -1.000 0.9847
1.000 -1.000 0.9998
1.000 -1.000 0.9813
1.000 -1.000 0.9835
1.000 ~1.000 0.9871
1.000 -1.000 0.9985
1.000 -1.000 1.0440
1.000 -1.000 0.9812
1.000 -1.000 0.9833
1,000 -1.000 0.9859
1.000 -1.000 0.9894%
1.000 ~1.000 0.9964
1.000 -1.000 1.0106
1.000 -1.000 1.0129
1.000 -1.000 1.0521
1.000 -1.000 0.9812
1.000 -1.000 10.9833
1.000 -1.000 0.9857
1.000 ~-1.000 0.9885
1.000 ~1.000 0.9918
1.000 -1.000 0.9959%
1,000 -1.000 0.9963
1.000 -1.000 1.003¢%
1.000 =-1.000 1.0157
1.000 -1.000 1.0381
1.000 -1.000 1.0644
1.000 =-1.000 0.9812
1.000 -1.000 0.9833
1.000 =-1.000 0.9857
1.000 -1.000 0.9884
1.000 -1.0008 0.9914
1.000 ~-1.000 0.9946
1.000 =-1.000 0.9949
1.000 -1.000 0.9991
1.000 -1.000 1.0044
1.000 =-1.000 1.0119
1.000 -1.000 1.0229
1.000 =-1.000 1.0393
1.000 -1.000 1.0639

IONS

(GAM)S

1.3913
1.3900
1.3871

1.3913
1.3902
1.3887
1.3862
1.3796

1.3913
1.3902
1.3889
1.3873
1.3852
1.3823
1.3819
1.3760

1.3913
1.3902
1.3889
1.387¢4
1.3858
1.3841
1.3839
1.3816
1.3787
1.3745
1.3701

1.3913
1.3902
1.3889
1.3874
1.3858
1.3842
1.3841
1.3821
1.3800
1.3776
1.3747
1.3711
1.3667

VS COND PRAN
MICRO

M/S

277

277

405

Ws7CcM K

173
189
202

173
190
206
219
224

173
190
206
221
235
246
247
253

173

.734
.731
.735

.734
.730
.727
.730
.751

.734

.750

.734

. 764

200
240
200
220
240

260
280

200

320

|
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TABLE 10A .- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

FUEL H/C ATOM RATIO = 2.000; Fs/A=0.067628; EQUIV. RATIO= 1.000; CHEM. EQUIV. RATIO= 1.0000; MW = 28.9056;

DRY AIR; GASEQUS COMPOSITION: CO02= .13083; H20= .13054; N2= .72988; 02= .00000; AR= .00875
DENSITY H ENTROPY cpP GAM Vs VIS COND PRAN T
(P=1.0) (P=50.) (P=.01) (P=,10) (P=1.0) (P=10.) (P=58.)

MICRO MICRO
K G/CM3 G/CM3 J76G J7G K J7G K J7G K J7G K JsG K J7G K M/7S POISE W/CM K K

200 .7613-3

1 83.8066-2 ~2976.4 7.8377 7.1754 6.5131 5.8508 5.3879 1.0436 1.3805 281.8 114 152 .7843 200
210 1.6774-3 8.3872-2 -2965.9 7.8887 7.2266 6.5641 5.9017 5.4388 1.0451 1.3797 288.7 119 160 .7797 210
220 1.6012-3 8.0060-2 -2955.5 7.9373 7.2750 6.6127 5.9504 5.4875 1.06467 1.3789 295.4 125 169 .7757 220
230 1.5316-3 7.6579-2 =-2945.0 7.9839 7.3216 6.6593 5.9970 5.5340 1.0484 1.3781 301.9 130 177 .7722 230
240 1.4678-3 7.3388-2 -2934.5 8.0286 7.3663 6.7039 6.0416 5.5787 1.0502 1.3772 308.3 136 185 .7692 249
2540 1.4091-3 7.0453-2 -2924.0 8.0715 7.4092 6.7469 6.0845 5.6216 1.0520 1.3763 314.6 141 193 .7667 250
260 1.3549-3 6.7743-2 -2913.5 8.1128 7.4505 6.7881 6.1258 5.6629 1.0539 1.3754 320.7 146 201 .7646 260
270 1.30647-3 6.5234-2 -2902.9 8.1526 7.4903 6.8280 6.1656 5.7027 1.0559 1.3744 326.7 151 209 .7629 270
280 1.2581-3 6.2904~-2 -2892.3 8.1910 7.5287 6.8664% 6.2061 5,741} 1.0579 1.3734 332.6 156 217 .7616 280
290 1.2147-3 6.0735-2 -2881.7 8.2282 7.5659 6.9036 6.2412 5.7783 1.0600 1.3724 338.4 161 225 .7606 290
298 1.1815-3 5.9075-2 ~2873.1 8.2576 7.5953 6.9330 6.2706 5.8077 1.0617 1.3716 343.0 165 231 .7601 298
300 1.17642-3 5.8711-2 -2871.1 8.2642 7.6018 6.9395 6.2772 5.8143 1.0621 1.37164 346.0 166 232 .7600 300
310 1.1363-3 5.6817-2 -2860.5 8.2990 7.6367 6.9744 6.3121 5.8491 1.0643 1.3703 349.6 171 239 .7599 310
320 1.1008-3 5.5041-2 -2849.8 8.3328 7.6705 7.0082 6.3459 5.8830 1.0666 1.3693 355.0 176 2647  .7600 320
330 1.0675~3 5.3373-2 -2839%.2 8.3657 7.7034 7.0411 6.3788 5.9158 1.0689 1.3682 360.4 181 254  ,7602 330
340 1.0361-3 5.1803-2 -2828.5 8.3976 7.7353 7.0730 6.4107 5.9478 1.0712 1.3671 365.6 185 261 .7604 340
350 1.0065-3 5.0323-2 -2817.7 8.4287 7.7664 7.1041 6.4418 5.9788 1.0736 1.3660 370.8 1990 268 .7606 350
360 9.7851-4 4.8925-2 ~-2807.0 8.4590 7.7967 7.1344 6.4721 6.0091 1.0761 1.3648 375.9 194 275 .7600 360
370 9.5206-4 4.7603-2 -2796.2 8.4885 7.8262 7.1639 6.5016 6.0386 1.0786 1.3637 381.0 199 283 .7594% 370
380 9.2701-4 4.6350-2 -2785.4 8.5173 7.8550 7.1927 6.5304 6.0674 1.0811 1.3625 385.9 203 290 .7587 380
390 9.0324-¢ 4.5162-2 -2774.6 8.5454 7.8831 7.2208 6.5585 6.0956 1.0837 1.3613 390.8 208 297 .7579 390
400 8.8066-4¢ 4.6033-2 -2763.8 8.5729 7.9106 7.2483 6.5860 6.1230 1.0863 1.3601 395.6 212 305 .7572 400
410 8.5918-4 4.2959-2 -2752.9 8.5998 7.9374 7.2751 6.6128 6.1499 1.0890 1.3589 400.3 217 312 .7569 410
420 8.3872-4 4.1936-2 -27642.0 8.6260 7.9637 7.3014% 6.6391 6.1762 1.0917 1.3577 405.0 221 319 .7566 420
430 8.1922-4 4.0961-2 -2731.0 8.6518 7.9896 7.3271 6.6648 6.2019 1.0944 1.3565 409.6 225 326 .7564 430
440 3.0060-4¢ 6.0030-2 -2720.1 8.6770 8.0146 7.3523 6.6900 6.2271 1.0972 1.3553 414.2 229 333 .7563 440
450 7.8281-4¢ 3.9140-2 -2709.1 83.7016 8.0393 7.3770 6.7147 6.2518 1.1000 1.3541 418.7 233 340 .7562 450
460 7.6579-4 3.8289-2 -2698.1 8.7258 8.0635 7.4012 6.7389 6.2760 1.1029 1.3528 423.1 238 346 .7561 460
470 7.4950-4 3.76475-2 -2687.0 8.7496 8.0873 7.4250 6.7627 6.2997 1.1057 1.3516 427.5 242 353 .7561 470
4380 7.3388-4 3.6694-2 -2676.0 8.7729 8.1106 7.4483 6.7860 6.3230 1.1086 1.3504 431.8 246 360 .7562 480
490 7.1890-4 3.5945-2 -2664.9 8.7958 8.1335 7.4712 6.8089 6.36459 1.1115 1.3491 436.1 250 367 .7563 490
500 7.0453-4 3.5226-2 -2653.7 83.8183 8.1560 7.4937 6.8313 6.3684 1.1145 1.3479 440.3 254 374  .7563 500
510 6.9071-4 3.4536-2 -26642.6 8.8404 8.1781 7.5158 6.8534 6.3905 1.1175 1.3466 444.5 257 380 .7561 510
520 6.77643-4 3.3871-2 -2631.4 8.8621 8.1998 7.5375 6.8752 6.4122 1.1205 1.3454 468.6 261 387 .7559 520
530 6.6465-¢ 3.3232-2 -2620.2 8.8835 8.2212 7.5588 6.8965 6.4336 1.1235 1.3441 452.7 265 394 .7556 530
540 6.5234-4 3.2617-2 -2608.9 8.9045 8.26422 7.5799 6.9176 6.454%6 1.1265 1.3429 456.7 269 401 .7553 540
550 6.4068~-¢ 3.2024-2 -2597.6 8.9252 8.2629 7.6006 6.9383 6.4753 1.1296 1.3417 460.7 273 408 .7550 550
560 6.29064-4 3.1652-2 -2586.3 8.9456 8.2833 7.6210 6.9586 6.4957 1.1326 1.3404 466.7 277 415 .7546 560
57¢ 6.1801-4 3.0900-2 -2575.0 8.9657 8.3033 7.6410 6.9787 6.5158 1.1357 1.33%2 468.6 230 422 .7543 570
580 6.0735-4 3.0368-2 -2563.6 8.9854 8.3231 7.6608 6.9985 6.5356 1.1388 1.3379 472.5 284 429 .7539 580
590 5.9706-4 2.9853-2 -2552.2 9.0049 8.3426 7.6803 7.0180 6.5550 1.1419 1.3367 476.3 288 436 .7535 590
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FUEL H/C ATOM RATIO

DRY AIR;

600
610
620
630
640

650
660
670
680
690

700
710
720
730
7640

750
760
778
780
790

800
810
820
830
840

850
860
870
880
890

900
910
920
930
940

950
960
970
980
990

(

S n S D S pw [S A R R0, N, vt

HIN L [CRS RSy wbs b

= 2.000;
DENSITY

P=1.0) (P=50.)

G/CM3 G/CM3

.8711-4 2.9355-2
.7748-4¢ 2.8874-2
.6817-4 2.8408-2
.5915-4 2.7957-2
.5041-¢ 2.7521-2
.4194-6¢  2.7097-2
.3373-4 2.6687-2
.2577-4 2.6288-2
.1803-4 2.5902-2
.1053-¢ 2.5526-2
.0323-4 2.5162-2
.9615-64 2.4807-2
.8925-4 2.4%63-2
.8255-4 2.4128-2
.7603-4 2.3802-2
.6968-6¢ 2.36484-2
.6350-4 2.3175-2
.5748-4¢ 2.28764-2
.5162-¢ 2.2581-2
.4590-4¢ 2.2295-2
.4033-¢ 2.2016-2
.3689-¢ 2.17645-2
.2959-4 2.16479-2
.24641-¢  2.1221-2
.1936-4 2.0%68-2
.1443-64 2.0721-2
.0961-4 2.0480-2
.0690-¢ 2.0245-2
.0030-¢ 2.0015-2
.9580-4 1.9790-2
.9140-4 1.9570-2
.8710-4¢ 1.9355-2
.8289-¢ 1.9145-2
.7878-4 1.8939-2
.7675-4 1.8737-2
.7080-¢ 1.8540-2
.6694-¢ 1.8347-2
.6316-4 1.8158-2
.5945-4 1.7973-2
.5582-4 1.7791-2

TABLE 10A CONTINUED

F/7A=0.067628;
GASEQOUS COMPOSITION:

~2694.

-2483.
-2671.
-2459.
-2448.
-2436.

-26424.
-2412.
-2401.
-2389.
-2377.

-2365.
-2353.
~2341.
-2329.
-2317.

-2305.
-2293.
-2281.
-2269.
-2256.

-224%.
-2232.
-2220.
-2207.
-2195.

-2183.
-2170.
-2158.
-2146.
-2133.

-2121.
-2108.
-2096.
-2083.
-2070.

oo nN oo~ O S oo AN O AN oL OO i O

phouvo

(P=.01) (P=.10)

J7G K

O D N0 OO D WD OO O DO OO

R el Ve Ve NO D O OO O O D NO O O O NO O D N ND D O O

.0242
.0631
.0618
.0802
. 0985

L1164
.1342
.1517
L1690
L1861

.2030
.2197
.2362
.2526
.2687

.2847
.3005
L3162
L3317
.3470

.3622
L3772
L3921
.4068
L6214

.6358
L4501
L4663
.4784
L4923

L5061
.5198
.5334
.5668
.5602

.5734
.5865
.5995
.6124
.6252

co2=

J/7G K

00000000 00000 000000000 CO00NCOI00 000000000 ©0000COOR00 (00aCe0O08 (00 0000 0000

.3618
.3808
.3995
L4179
L6361

L4541
L6719
.4894
L5067
.5238

.5607
.5574
.5739
.5903
L6064

.6224
.6382
.6539
L6693
.6847

.6998
L7149
.7297
.76445
L7591

.7735
.7878
.8020
L8161
.8300

.8438
.8575
.8711
.8845
.8978

L9111
. 9242
L9372
L9501
. 9629

EQUIV. RATIO= 1.000;
.13083;

ENTROPY
(P=1.0)

J7G K

OO0 W00 03000000 00000000 0000~~~ NSNS SN NN

.6995
.7185
L7372
.7556
L7738

.7918
.8095
.8271
.86444
.8615

.8784

.8951

L9116
. 9280
. 9441

L9601
.9759
L9916
.0070
.0224

.0375
.0526
L0674
.0822
L0967

L1112
.1255
L1397
.1538
.1677

.1815
.1952
.2087
.2222
.2355

.2488
L2619
.2749
.2878
.3006

H20=

(P=10.) (P=50.)

J7G K

7.0372
7.0562
7.0749
.0933
L1115

.1295
L1472
L1647
.1821
.1992

L2161
.2328
L2493
.2656
.2818

.2978
L3136
.3292
. 3647
.3600

.3752
3902
.4051
4198
.4364

.4489
L4632
L6774
L4914
.5054

NN~ SN NN NN SNNNNN ~N e~

.5192
.5329
.56464
.5599
.5732

.5864
.5996
.6126
.6255
.6383

NN~ SNANINNN SN

CHEM.

EQUIV. RATIO= 1.0000;
N2= .72988; 02=

.13054;

J7zG K

NN Bt I I N | NN NN O SOOI [ W N N N LR N R e ] NN [ N N~ N N Y

.5743
.5932
L6119
L6306
.66486

L6665
.6843
.7018
L7191
L7362

.7531
.7698
L7864
.8027
.8189

.8348
.8507
L8663
.8818
L8971

cP

J7G K

1.1450
1.1482
1.1513
.1544
.1576

.1607
.1639
L1670
L1702
L1734

.1765
L1796
.1828
.1859
.1891

.1922
.1953
.1984
.2015
.2045

1.2076
1.2106
1.2137
1
1

e ol e Sl e R S S R Wy

.2167
.2197

1.2226
.2256
.2285
L2314
.2343

L2372
.2400
.26428
.2656
1.2483

1.2510
1.2537
1.2563
1.2590
1.2616

el el e e ]

GAM

.— PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

MW = 28.9056;

.00000;
Vs

480.1
483.8
487.6
491.3
494.9

498.6
502.2
505.7
509.3
512.8

516.2
519.7
523.1
526.5
529.9

533.2
536.5
539.8
563.1
546.4

569.6
552.8
556.0
559.2
562.3

565.4
568.5
571.6
574.7
577.7

580.8
583.8
586.8
589.8
592.7

595.7
598.6
601.5
606.5
607.3

AR=
VIS

MICRO MICRO
M/S  POISE W/CM K

292
295
299
302
306

310
313
317
320
324

327
331
334
337
341

344
347
351
354
357

361
366
367
370
373

377
380
383
386
389

392
395
398
401
405

408
411
414
417
419

.00875
COND

443
450
457
465
472

479
486

PRAN

.7531
.7526
.7522
L7517
.7512

L7507
.7502
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TABLE 10A CONCLUDED .- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

FUEL H/7C ATOM RATIO = 2.000; F/A=0.067628; EQUIV. RATIO= 1.000; CHEM, EQUIV. RATIO= 1.0000; MW = 28.9056;

DRY AIR; GASEQOUS COMPOSITION: C02= .13083; H20= .130564; N2= .72988; 02= .00000; AR= .00875

DENSITY H ENTROPY CcP GAM Vs VIS COND PRAN
P=1.0) (P=50.) (P=.01) (P=.10) (P=1.08) (P=10.) (P=50.)
MICRO MICRO
K G/CM3 G/CM3 J76 J76 K J7G K J7G K J76 K JsG6 K J7G6 K MsS POISE WsCM K

1000 3.5226-4 1.7613-2 -2058.1 9.6379 8.9756 8.3133 7.6509 7.1880 1.2641 1.2946 610.2 422 723 .7388
1050 3.3549-6 1.6774-2 ~1994.6 9.6999 9.0375 8.3752 7.7129 7.2500 1.2762 1.2910 624.4 437 756 .737%
1100 3.2024-4 1.6012-2 -1930.5 9.7595 9.0972 8.4349 7.7726 7.3096 1.2877 1.2876 638.3 451 788 .7371
1150 3.0632-4 1.5316-2 -1865.9 9.8170 9.1547 8.4923 7.8300 7.3671 1.2986 1.2845 651.8 6465 821 .7363
1200 2.9355-4 1.4678-2 -1800.7 9.8725 9.2102 8.5478 7.8855 7.4226 1.3091 1.2816 665.1 6479 852 .7357
1250 2.8181-¢ 1.4091-2 -1735.0 9.9261 9.2638 8.6015 7.9392 7.4762 1.3190 1.2789 678.1 493 8384 .7350
1300 2.7097-4 1.3549-2 ~1668.8 9.9780 9.3157 8.6534 7.9911 7.5281 1.3284 1.2764% 690.8 506 915 .7344
1350 2.6094-4 1.30647-2 -1602.1 10.0283 9.3660 8.7037 8.0414 7.5784 1.3376 1.2740 703.4 519 946 .7339
1400 2.5162-4 1.2581-2 -1535.1 10.0771 9.4148 8.7525 8.0902 7.6272 1.3460 1.2718 715.6 532 977 .7333
1450 2.4294-% 1.2147-2 -1467.6 10.1245 9.6622 8.7999 38.1376 7.6746 1.3541 1.2697 727.7 545 1007 .7327
1500 2.36864~4 1.1742-2 -1399.7 10.1705 9.5082 8.8459 8.1836 7.7207 1.3618 1.2678 739.6 558 1037 .7321
1550 2.2727-4¢ 1.1363-2 -1331.4 10.2153 9.5530 8.8907 8.2284 7.7654 1.3692 1.2660 751.3 570 1067 7314
1600 2.2016-4 1.1008-2 -1262.7 10.2589 9.5966 8.9343 8.2720 7.8090 1.3761 1.2643 762.8 583 1097 7307
1650 2.1349-4¢ 1.0675-2 -1193.8 10.3013 9.6390 8.9767 8.3144 7.8515 1.3827 1l1.2627 7764.1 595 1127 7300
1700 2.0721-¢ 1.0361-2 -1124.5 10.3427 9.6806¢ 9.0181 8.3558 7.8928 1.3889 1.2612 785.3 607 1156 .7292
17590 2.0129-4 1.0065-2 -1054.9 10.3831 9.7207 9.058¢ 8.3961 7.9332 1.3949 1.2598 796.3 619 1185 7285
1800 1.9570-4 9.7851-3 -985.0 10.4224 9.7601 9.0978 8.4355 7.9726 1.4005 1.2585 807.2 631 1214 .7277
1850 1.9041-¢ 9.5206-3 -914.8 10.4609 9.7986 9.1363 8.4739 8.0110 1.4058 1.2572 817.9 642 1242 .7270
1900 1.8540-4 9.2701-3 ~8464.4 10.4984 9.8361 9.1738 8.5115 8.0486 1.4108 1.2561 828.5 654 1270 7262
1950 1.8065-4 9.0324-3 =-773.8 10.5351 9.8728 9.2105 &8.5482 8.0853 1.4156 1.2550 839.0 665 1298 .7254
2000 1.7613-6 8.8066-3 -702.9 10.5710 9.9087 9.2464 8.5841 8.1212 1.4201 1.2540 849.4 677 1326 .7246
2050 1.7184-64 8.5918-3 ~631.8 10.6062 9.9438 9.2815 8.6192 8.1563 1.42643 1.2530 859.6 688 1354 7239
2100 1.6774-4 8.3872-3 ~560.4 10.6405 9.9782 9.3159 8.6536 8.1906 1.4284 1.2522 869.7 699 1381 .7232
2150 1.6384-4 8.1922-3 -488.9 10.6742 10.0119 9.3496 &8.6872 8.2243 1.4322 1.2513 879.7 710 1408 .7225
2200 1.6012-4 8.0060-3 -417.2 10.7072 10.0448 9.3825 8.7202 8.2573 1.4358 1.2505 889.6 721 1434 7217
2250 1.5656-4 7.8281-3 -345.4 10.7395 10.0771 9.4148 8.7525 8.2896 1.4392 1.26498 899.4 732 1461 7209
2300 1.5316-4 7.6579-3 -273.3 10.7711 10.1088 9.4465 8.7842 8.3212 1.4425 1.2491 909.0 742 1487 7201
2350 1.4990-4 7.4950-3 -201.1 10.8022 10.1399 9.4776 8.8152 8.3523 1.4455 11,2484 918.6 753 1513 .7193
2400 1.4678-4 7.3388~3 -128.8 10.8326 10.1703 9.5080 8.8457 8.3828 1.4485 1.2478 928.1 764 1540 7184
2450 1.4378-4 7.1890-3 -56.3 10.8625 10.2002 9.5379 &8.8756 8.4127 1.4512 1.2472 937.5 774 1565 .7176
2500 1.4091-6¢ 7.0453-3 16.4 10.8919 10.2296 9.5673 8.9049 8.4420 1.4539 1.2466 946.8 7384 1591 7167
2550 1.3814-4 6.9071-3 89.1 10.9207 10.2584 9.5961 8.9338 8.4708 1.4564 1.2661 956.0 795 1617 .7157
2600 1.3549-4 6.77643-3 162.0 10.9490 10.2867 9.6244 8.9621 8.4991 1.4587 1.2456 965.2 805 1643 7146
2650 1.3293-4 6.6465-3 235.0 10.9768 10.3145 9.6522 8.9899 8.5269 1.4610 1.26451 97¢.2 815 1668 7137
2700 1.3047-4 6.5234-3 308.1 11.0041 10.3418 9.6795 9.0172 8.5543 1.4632 1.2447 983.2 825 1693 7127
2750 1.2810-4 6.40648-3 381.3 11.0310 10.3687 9.7064 9.0441 8.5811 1.4653 1.2643 992.1 835 1718 .7118
2800 1.2581-4 6.2904-3 454 .6 11.0574 10.3951 9.7328 9.0705 8.6075 1.4673 1.2438 1000.9 845 1743 7108
2850 1.2360-4 6.1801-3 528.0 11.0834 10.4211 9.7588 9.0965 8.6335 1.4692 1.2434 1009.6 854 1768 .7100
=-2900 1.2147-4 6.0735-3 601.5 11.1090 10.4467 9.7844 9.1220 8.6591 1.4710 1.2431 1018.3 864 1793 7091
2950 1.1941-4 5.9706-3 675.1 11.1341 10.4718 9.8095 9.1472 8.6843 1.4728 1.26427 1026.9 874 1817 7083
3000 1.1742-4 5.8711-3 748.8 11.1589 10.4966 9.8343 9.1720 8.7090 1.4745 1.2424 1035.4 883 1841 .70753
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FUEL Hs/C ATOM RATIC = 2.000;

DRY AIR
T
K

900
950
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1850
1900
1950
2000
2050

2100
2150
2200
2250
2300
2350

2600
2450
2500

2550
2600
2650

2700
2750
2800
2850

_2900

=2950
3000

bt et e e [l o el e Bt pod et pd ot e NP NN NN [FRT RV YR T]

[= RV- RV RV-N gl o

DENSITY

G/CM3

.9140-6
.7080-6
.5226-6
.3549-6
.2024-6
.0632-6

.9355-6
.8181-6
.7096-6
.6092-6
.5159-6
.4290-6

.36477-6
.2716-6
.2000-6
.1325-6
.0687-6
.0080-6

.9502-6
.8949-6
.8417-6
.7903-6
.7606-6
.6917-6

.6439-6
.5968-6
.5503-6
.5040-6
.4579-6
.4118-6

.3656-6
.3194-6
.2732-6
.2271-6
.1814-6
.1366-6

.0932-6
.0517-6
.0129-6
.7703-7
.4664-7
.1512-7
.8890-7

H
J/7G

-2183.
-2121.
-2058.
-1994.
-1930.
-1865.

-1800.
-1734.
-1668.
-1601.
-1533.
~1464.

-1393.

I
~
=
-
opsrO~N NN, WO~ o W NN W N 00 00 (M O HEHONNWU ot ~ON

EN

-
[= X= JV- V- RV- V. V. RV JV. JV. }¥.]

10.

TROPY
J/76 K

.5061
.5734
.6379
L6999
.7595
.8170

.8726
.9264
. 9785
.0292
.0786
1270

L1746
.2217
.2686
.3157
L3634
.61264

F/7A

TABLE 10.1B
0.067628;

MW

.906
.906
.906
.906
.906
.906

.905
.965
.905
.904
.903
.900

.897

VIS
MICRO
POISE

392
408
422
437
451
465

479
493
506
519
532
545

558

EQUIV.

RATIO B 1.000;

REACTING COMPOSITIONS
(GAM)S

DLYDLT DLVDLP

ot bt et b

bt bt et NI NI N Pt b b et b b b e b et e et e b e b et b et et e

.0000
.0000
.0000
.0000
.0000
.000¢0

.0000
.0000
.0000
.00090
.0000
.0001

.0001
.0002
.0002
.0004
.0006
.0008

.0012
.0016
.0022

0030

.0040
.0053

.0068
.0087
.0109
.0135
.0166
.0201

.02642
.0287
.0335
.0385
.06433
.06475

.0505
.0519
.0514
L0691
.0452
. 0405
.8352

cpP

J7G K

[ NN N RV, KV, XV ] LYo RY-Ne LN ENE A RS N ] LNNNRN - Pt ot ettt bt et ot et et ot =

.2372

L L T e T e e e e e e e I I e R e e e R L R e L = ] o

.3029
.2986
.2946
.2909%
.2875
.2843

.2811
L2779
L2747
.e712
L2672
.2626

.2571
.2506
L2429
.2339
.2237
.2125

.2007
.1885
L1766
.1652
.1548
.1455

L1375
L1307
.1251
.1207
L1172
L1146

L1129
L1118
L1113
L1116
L1124
L1139

L1161
L1191
.1230
L1279
L1339
L1413
.1500

Vs
M/S
580.

782.

789.
797.
304.
8l2.
820.
828.

837.
847.
857.
868.
381,
894.

908.
924.
940.
958.
976.
996.

1017.
1038.
1059.
1081.
1103.
1124.
1145.0

HOUWIWORIH UROHON HANVUICL LN NNNNOOR NPOPLHROVO OWANN®

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
CHEM. EQUIV, RATIO = 1.0000;

COND PRAN

MICRO
W/CM K

655
689
723
756
789
822

854
388
922
958
998
1041

1091
1151
1223
1311
16423
1563

1762
1969
2257
2620
3077
3646

4350
5210
6251
7689
8933
10577

12386
14296
16201
17957
19390
20323

20615
20202
19127
17536
15637
13645
11736

.761
.740
.739%
.738
.737
.736

.735
.734
.733
.732
.730
.728

.725
.721
.715
.708
.699
.688

.675
.658
.639

.592
1566

.538
.510
.482
.455
.631
.610

.392
.379
.370
.366
.366
.371

.379
.390
.403
L6418
.634
.449
.663

P B 1.01325 KPA ( 0.01 ATM)
FROZEN COMPOSITIONS

cpP
J76 K

L2372
.2510
L2641
L2762
.2877
.2986

.3091
L3190

.3541

Fod bt et b bt et e et e bt el et b b e b e b et e bt b e
w
~
o
=3

L i el el el el
)
w
©o
—

GAM

Vs COND PRAN
MICRO

M7  W/CM K
580.8 655 .741
595.7 689 .740
610.2 723 .739
624.4 756 .738
638.3 788 .737
651.8 821 .736
665.1 852 .736
678.1 884 .735
690.8 915 .734
703.4 946 .734
715.7 977 .733
727.8 1007 .733
739.7 1037 .732
751.5 1067 .731
763.2 1097 .730
774.7 1127 .729
786.2 1156 .729
797.6 1185 .727
809.0 1214 .726
820.5 1243 .725
832.1 1271 .724
843.9 1299 .722
856.0 1328 .72¢0
868.3 1356 .717
881.1 1385 .715
894.4 1416 .711
908.3 1445 .707
922.9 1477 .701
938.3 1512 .695
954.7 1549 .687
972.1 1590 .678
990.6 1636 .667
1010.3 1687 .655
1631.3 1743 .642
1653.6 1805 .627
1076.9 1871 .613
1101.0 1940 .598
1125.6 2011 .585
1150.1 2081 .572
1174.1 2148 .562
1197.0¢ 2211 .553
1218.5 2270 .545
1238.6 2324 .540
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DENSITY
G/CM3

.9140-5
.7080-5
.5226-5
.3549~5
.2024-5
.0632-5

.9355~5
.8181-5
.7897-5
.6093-5
.5160-5
.4292-5

.3481-5
.2722-5
.2009-5
.1338-5
.0705-5
.0106-5

.9539-5
.8998-5
.86483-5
.7990-5
.7516-5
.7059%9-5

.6618-5
.6190-5
.5773-5
.5366-5
.4967-5
.4575-5

.6190-5
.3810-5
.364364-5
.3062-5
.2694-5
.2328-5

.1966-5
.1608-5
.1253-5
.0903-5
.0559-5
.0223-5
.8966-6

FUEL H/7C ATOM RATIO =
Y AIR

H
J7G

-2183.
-2121.
-2058.
-1994.
-1930.
-1865.

~-1800.
~-1734.
-1668.
-1601.
-1534.
-1465.

=-1396.
-1327.
-1255.
-1183.
=-1109.
-1032.

-953.
-870.
-783.
-691.
-593.
-488.

-375.
-253.
-121.
22.
179.
349.

534.
735.
952.
1186.
1439.
1711.

2002.
2314.
2645.
2995.
3362.
3743.
4134.

2.000;

n

HWHNDNWNO (SN RV R RAES ;| LN~ NI N PO0o0 DU N ounmoee~ o

EN

[S- V- RV- RV RV ) [Y- XV RV RN Ve I e O OO D NO D OO O 000000

10

F/A

TROPY
JsG K

.8438
L9111
.9756
.0375
.0972
L1547

.2102
.2639
.3159
.3664
L6155
L4636

.5102
.5560
.6012
.6458
.6902
. 7346

L7793
.8246
L8710
.9187
.9683
.0201

.0745
L1319
.1928
.2575
L3263
.3996

4776

TABLE 10.2B
= 0.067628;
MW VIS
MICRO
POISE
28.906 392
28.906 408
28.906 422
28.906 437
28.906 451
28.906 465
28.906 479
28.905 493
28.905 506
28.9065 519
28.904 532
28.903 545
28.902 558
28.899 570
28.896 582
28.890 595
28.883 607
28.873 619
28.859 630
28.840 642
28.816 653
28.785 664
28.7646 676
28.697 686
28.636 697
28.562 707
28.474 718
28.370 728
28.247 738
28.106 747
27.945 756
27.763 766
27.559 774
27.332 783
27.082 792
26.808 800
26.512 808
26.193 816
25.854 824
25.497 832
25.126 840
26.746 848
24.362 856

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO = 1.000; CHEM. EQUIV. RATIO = 1.0000;
REACTING COMPOSITIONS
DLVDLT DLVDLP CP (GAM)S Vs COND PRAN
MICRO
J7G K M7S  W/CM K
1.0000 -1.0000 1.2372 1.3029 580.8 655 .741
1.0000 ~-1.0000 1.2510 1.2986 595.7 689 .740
1.0000 -1.0000 1.2641 1.2946 610.2 723 .739
1.0000 -1.0000 1.2763 1.2910 624.4 756 .738
1.0000 -1.0000 1.2879 1.2876 638.3 789 .737
1,0000 -1.0000 1.2991 1.2844 651.8 821 .736
1.0001 -1.6000 1.3101 1.2814 665.0 853 .735
1.0001 -1.0000 1.3210 1.278%4 678.0 886 .735
1.0002 -1.0000 1.3321 1.2756 690.6 918 .734
1.0004 -1.0000 1.3438 1.2726 703.0 952 .733
1.0008 -1.0000 1.3567 1.2696 715.0 986 .732
1.0013 -1.0000 1.3713 1.2663 726.8 1023 .730
1.0020 -1.0000 1.3885 1.2626 738.1 1062 .729
1.0032 -1.0001 1.4094 1.2584 749.1 1106 .726
1.0048 -1.0001 1.4352 1.2536 759.7 1155 .724
1.0071 -1.0002 1.4673 1.26480 769.8 1211 .720
1.0102 -1.0003 1.5074 1.2417 779.5 1277 .716
1.0144 -1.0004 1.5574 1.2344 788.7 1355 .711
1.0199 -1.0005 1.6190 1.2264 797.5 1448 .705
1.0271 -1.0007 1.6945 1.2176 805.9 1561 .697
1.0362 -1.0010 1.7858 1.2084 813.9 1697 .688
1.0475 -1.0014 1.8950 1.1988 821.7 1861 .677
1.0613 -1.0018 2.0239 1.1893 829.4 2060 .664
1.0781 -1.002¢ 2.1739 1.1300 837.2 2300 .649
1.0981 -1.0031 2.3464 1.1711 845.0 2587 .632
1.1215 -1.0039 2.5418 1.1629 853.1 2930 .61l¢
1.1485 ~1.0049 2.7604 1.1555 8&61.6 3338 .594
1.1793 -1.0061 3.0018 1.1490 870.4 3819 .572
1.2139 -1.0075 3.2651 1.1433 879.8 4383 .549
1.2524 -1.0091 3.5492 1.1385 889.6 5040 .526
1.2948 -1.0109 3.8528 1.1344 900.0 5798 .503
1.3410 -1.0130 4.1750 1.1312 911.0 6664 .480
1.3910 -1.0154 ¢.5147 1.1286 922.6 7641 .458
1.4449 -1.0180 4.8714 1.1267 934.9 8728 .437
1.5026 -1.0208 5.2439 1.1252 947.7 9913 .419
1.5632 -1.0240 5.6304 1.1243 961.3 11176 .403
1.6266 -1.0275 6.0266 1.1239 975.5 12484 .390
1.6912 -1.0311 6.4251 1.1238 990.5 13791 .380
1.7552 -1.0349 6.8142 1.1243 1006. .5036 .374
1.8159 -1.0386 7.1771 1.1251 1622 16149 .370
1.8697 -1.0622 7.4926 1.1264 1039.7 17056 .369
1.9128 -1.0454¢ 7.7365 1.1281 1057.4 17688 .371
1.9415 -1.0479 7.8866 1.13063 1075.8 17989 .375

P = 10.1325 KPA C 0.10 ATM)
FROZEN COMPOSITIONS

ce GAM Vs COND PRAN

MICRO

J76 K M/S  WsCM K
1.2372 1.3029 580.8 655 .741
1.2510 1.2986 595.7 689 .740
1.2641 1.2946 610.2 723 .73%
1.2762 1.2910 624.4 756 .738
1.2877 1.2876 638.3 788 .737
1.2986 1.2845 651.8 821 .736
1.3091 1.2816 665.1 852 .736
1.3190 1.2789 678.1 884 .735
1.3284 1.2764 690.9 915 .734
1.3374 1.2740 703.4 946 .734%
1.3460 1.2718 715.7 977 .733
1.3541 1.2697 727.8 1007 .733
1.3618 1.2678 739.7 1037 .732
1.3691 1.2660 751.4 1067 .731
1.3760 1.2644 763.0 1097 .731
1.3826 1.2629 774.4 1127 .730
1.3888 1.2615 785.7 1156 .729
1.3946 1.2602 796.9 1185 .728
1.4001 1.259)1 808.1 1214 .727
1.4053 1.2581 819.1 1242 .726
1.4101 1.2573 830.2 1270 .725
1.4166 1.2566 841.3 1299 .724
1.4187 1.2561 852.4 1326 .723
1.64226 1.2558 863.6 1354 .721
1.4261 1.2556 875.0 1381 .720
1.4294 1.2557 886.5 1408 .718
1.4323 1.2561 898.3 1436 .716
1.64350 1.2567 910.3 1463 .714
1.437¢ 1.2575 922.7 1491 .711
1.4396 1.2586 935.4 1519 .708
1.4616 1.2601 948.6 1548 .704
1.4434 1.2618 962.2 1578 .700
1.64452 1.2638 976.3 1610 .695
1.4469 1.2662 991.1 1644 .689
1.4485 1.2690 1006.4 1680 .682
1.4502 1.2720 1022.5 1719 .675
1.4520 1.2755 1039.2 1761 .666
1.4560 1.2793 1056.7 1807 .657
1.4560 1.2835 1075.0 1856 .647
1.4582 1.2880 1094.1 1908 .636
1.4606 1.2929 1113.9 1964 .625
1.4631 1.2981 1134.3 2023 .613
1.4658 1.3035 1155.2 2085 .602



FUEL H/C ATOM RATIO = 2.

DRY AIR
T

LET

DENSITY

et et et b Bd Bt ol el et o el el o R et et et NNNNNDN NN NN M G G LM G

G/7CM3

.9140-4
.7080-4
.5226-4
.35649-4
.2024-6
.0632-4

.9355-4
.8181-4
.7097-4
.6093-4
.5161-4
.4293-4

.3483-4
.2724-4
.2013-4
.1346-4
.0716-6
.0119-6

.9555-4
.9021-4
.8513-4
.8029-4
.7567-4

.

7125-4

.6701-4
.6292-4
.5899-4
.5518-4
.5150-4
.4792-4

.6463-¢6
.4103-4
.3771-4
.3646-4
.3128-4
.2816-4

.2509-4
.2208-6
.1912-4
.1621-4
.1334-¢
.1051-4
.0773~4

H
J76G

-2183.2
-2121.0
-2058.1
-19694.6
-1930.5
-1865.9

-1800.7
-1734.9
-1668.7
-1601.9
-1534.6
-16466.8

-1398.4
-1329.3
-1259.5
-1188.8
-1117.1
-1044.2

-969.8
~893.6
-815.4
~734.6
~650.8
-563.6

~472.3
=-376.5
-275.5
~168.7
-55.5
64.8

192.6
328.6
473.3
626.9
790.0
962.8

1145.5
1338.3
1541.5
1755.2
1979.5
2214 .6
2460.5

ENTROPY
J7G K

.1815
.2487
L3133
.3752
.6349
L4924

10.4901

TABLE 10.3B
000; Fs/A B 0.067628;

MW

28.904

28.904
28.903
28.901
28.898
28.895
28.890

28.884
28.875
28.864
28.849
28.830
28.807

28.779
28.763
28.701
28.651
28.592
28.523

28.6446
28.353
28.251
28.136
28.008
27.868

27.715
27.5648
27.369
27.176
26.970
26.752
26.521

VIS
MICRO
POISE

392
408
422
437

619

630
642
654
665
676
687

698

719
730

750

760
770
780
789
798
807

816
825
834
842
851
859
867

R N e L e T L e L el e e L B e e e e e e el e el R e e e I L ey ]

.0000
.0000
.0000
.0000
.0000
.0000

.0000

REACTING COMPOSITIQONS
DLVDLT DLVDLP

cP
J76 K

.2372
.2510
L2641
.2762
.2878
.2989

.3096
~3200

AELDUU GUGRNN NRRN R R e e e e e e e e
~
1<)
Co
[

(GAM)S

1.3029
1.2986
1.2946
1.2910
1.2876
1.2845

1.2815
1.2787
1.2760
1.2733
1.2707
1.2681

1.2653
1.2623
1.2590
1.2554
1.2514
1.2468

1.2417
1.2361
1.2300
1.2233
1.2163
1.2091

1.2017
1.1943
1.1871
1.1803
1.1738
1.1678

1.1624
1.1576
1.1534
1.1498
1.1467
1.1442

1.1421
1.1405
1.1393
1.1385
1.1380
1.1379
1.1380

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIO @ 1.000;

CHEM. EQUIV. RATIG = 1.0000;

Vs COND PRAN
MICRO
M/S  W/sCM K
580.8 655 .741
595.7 689 .740
610.2 723 .739
624.4 756 .738
638.3 789 .737
651.8 821 .736
665.1 853 .736
678.0 885 .735
690.7 917 .734
703.2 949 .733
715.3 981 .733
727.3 1015 .732
738.9 1049 .731
750.2 1086 .729
761.3 1124 .728
772.0 1166 .726
782.4 1212 .723
792.4 1264 .721
802.1 1322 .717
811.5 1388 .714
820.5 1465 .709
829.2 1553 .704
837.6 1655 .698
845.8 1773 .691
853.9 1910 .683
861.8 2069 .674
869.8 2253 .663
877.9 2464 .651
886.0 2705 .638
894.4 2981 .62%
903.1 3294 .609
912.0 3647 .592
921.2 4045 .575
930.8 4490 .556
940.8 4986 .537
$51.1 5535 .518
961.8 6139 .499
972.9 6798 .481
984.5 7511 .463
996.4 8274 .646
1008.7 9080 .430
1021.4 9920 .417
1034.5 10777 .405

P = 101.325 KPA ( 1.00 ATM)

FROZEN COMPOSITIONS
COND PRAN

ce
J7G6 K

1.2372
1.2510
1.2641
1.2762
1.2877
1.298¢6

1.3091
1.3190
1.3284
1.3374
1.3460
1.3541

1.3618
1.3691
1.3761
1.3826
1.3889
1.3947

1.4003
1.4055
1.4104
1.4151
1.4194
1.4235

1.4272
1.4307
1.4340
1.4370
1.64397
1.4422

1.4445
1.46465
1.4484
1.4501
1.4516
1.4531

1.4544
1.4556
1.4568
1.4580

1.4617

1.3029
1.2986
1.2946
1.2910
1,2876
1.2845

1.2816
1.2789
1.2764
1.2740
1.2718
1.2697

1.2678
1.2660
1.2643
1.2628
1.2613
1.2600

1.2588
1.2577
1.2566
1.2558
1.2550
1.2543

1.2538
1.2534%
1.2532
1.2531
1.2531
1.2533

1.2537
1.2543
1.2550
1.2559
1.2571
1.2584

1.2599
1.2616
1.2635
1.2656
1.2679
1.2704
1.2730

Vs

580.8
595.7

1094.2

MICRO
M/S W/CM K

655

689 .
723 .

756
788
821

852
884
915
946
977
1007

1037
1067
1097
1127
1156
1185

1214
1242
1270
1298
1326
1353

1380
16407
1434
1461
1487
1513

15640
1566
1593
1620
1648
1676

1705
1735
1766
1798
1832
1868
1906

.728

.727
.727
.726
.725
.724
.723

.722

.665



8¢l

FUEL H/C ATOM RATIO =

DRY AIR
T
K

900
950
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1850
1900
1950
2000
2050

2100
2158
2200
2250
2300
2350

26400
2450
2500
2550
2600
2650

2700
2750
2800
2850
2900

2950

3000

i e NRRRONN NONRORN WU e WG

Pt et et et et et ettt et et ed

DENSITY
G/CM3

.9140-3
.7080-3
.5226-3
.3549~3
.2024-3
.0632-3

.9355-3
.8181-3
.7097-3
.6093-3
.5161-3
.4294-3

.3483-3
.2726-3
.2015-3
.1347-3
.0718-3
.0124-3

.9563-3
.9032-3
.8527-3
.80648-3
.7591-3
.7156-3

.6739-3
.6341-3
.5958~3
.5590-3
.5236-3
.6895-3

.4565-3
.4245-3
.3935-3
.3635-3
.3342-3
.3057-3

.2780-3
.2509-3
.22644-3
.1985-3
.1733-3
.1485-3
.1243-3

H
J/7G

-2183,
-2121.
-2058.
-1994.
-1930.
-1865.

-1800.
-1735.
-1668.
-1602.
-1534.
~16467.

-1399.
-1330.
-1261.
-1191.,
-1120.
-1049.

-977.
-904.
-830.
-754.
-677.
-598.

~-517.
~436.
-348.
-259.
-167.

=71.

28.
132.
241.
354.
473,
597.

727.

863.
1004,
1151.
1304,
1463.
1628.

2.000; FrA

o wouu NN O WN AR RNE- Y RV 00~ ~NoeaseANvNPSD MNRoNOoON VWA= ON

EN

OOV O OOL VOO0 O0 OO0 PO RS WO NNN NSNS~

TROPY
J7G6 K

.5192
.5864%
.6509
L7129
L7725
.8300

.8855
.9392
.9911
.06415
.0903
.1378

.18440
.2291
.2730
.3160
.3580
.3993

<4399
L4799
.5195
.5588
.5978
.6368

.6758
.7150
.7545
.7944
.8350
.8762

.9182
.9612
.0051
L0501
.0963
L1636

.1921
.2418
.2927
. 3648
.3981
.4525
.5079

TABLE 10.4B
= 0.067628;
MW VIS
MICRO
POISE
28.906 392
28.906 408
28.906 422
28.906 437
28.906 451
28.906 4665
28.906 479
28.906 493
28.906 506
28.905 519
28.905 532
28.905 545
28.905 558
28.904 570
28.903 582
28.902 595
28.901 607
28.898 619
28.895 631
28.891 642
28.886 654
28.879 665
28.870 676
28.859 688
28.845 699
28.829 709
28.808 720
28.78¢ 731
28.756 741
28.722 752
28.683 762
28.638 772
28.587 782
28.530 792
28.465 802
28.393 811
28.314 821
28.227 830
28.132 839
28.029 848
27.919 857
27.802 866
27.676 875

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO = 1.000; CHEM. EQUIV. RATIO = 1.0000;
REACTING COMPOSITIONS
DLVDLT DLVDLP cP (GAM)S Vs COND PRAN
MICRO
J7G K M/S  W/CM K
1.0000 -1.0000 1.2372 1.3029 580.8 655 .761
1.0000 -1.0000 1.2510 1.2986 595.7 689 .740
1.0000 -1.0000 1.2641 1.2946 610.2 723 .739
1.0000 -1.0000 1.2762 1.2910 624.4 756 .738
1.0000 -1,0000 1.2877 1.2876 638.3 788 .737
1.0000 -1.0000 1.2987 1.2845 651.8 821 .736
1.0000 -1.0000 1.3093 1.2816 665.1 853 .736
1.0000 -1.0000 1.3195 1.2788 678.1 884 ,735
1.0001 -1.06000 1.3293 1.2762 690.8 916 .734
1.0001 -1.0000 1.338% 1.2737 703.3 947 .734
1.0002 -1.0000 1.3485 1.2713 715.5 979 .733
1.0003 -1.0000 1.3581 1.2689 727.5 1011 .732
1.0005 -1.0000 1.3680 1.2665 739.2 1043 .731
1.0007 -1.0000 1.3784 1.2642 750.8 1076 .730
1.0011 -1.0000 1.3897 1.2617 762.0 1110 .729
1.0016 ~1.0000 1.4022 1.2591 773.1 1146 .728
1.0023 -1.0081 1.4162 1.2563 783.9 1183 .727
1.0032 -1.0081 1.4322 1.2533 7%94.4 1222 .725
1.0046 -1.0001 1.4507 1.2500 804.6 1265 .723
1.0060 -1.0002 1.4721 1.2464 8l4.6 1311 .721
1.0080 -1.0002 1.4970 1.2425 824.3 1362 .719
1.0106 -1.0003 1.5258 1.2382 833.8 1418 .716
1.0137 -1.0004 1.5592 1.2336 843.0 1480 .713
1.0175 -1.0005 1.5976 1.2288 851.9 1549 .709
1.0220 -1.0007 1.6415 1.2236 860.6 1626 .705
1.0274 -1.0009 1.6914 1.2182 869.1 1712 .701
1.0338 -1.0011 1.7475 1.2127 &77.5 1808 .696
1.0411 -1.0013 1.8102 1.2072 885.8 1917 .690
1.0495 ~1.0017 1.8796 1.2016 893.9 2037 .684
1.0591 -1.0020 1.9557 1.1962 902.1 2172 .677
1.0699 -1.0025 2.0385 1.1909 910.2 2321 .669
1.0818 -1.002%9 2.1278 1.1859 918.4 2487 .661
1.0949 -1.0035 2.2231 1.1811 926.7 2669 .651
1.1092 -1.0041 2.3239 1.1767 935.1 2870 .641
1.1247 -1.0048 2.4296 1.1727 943.7 3090 .630
1.1412 -1.0056 2.5394 1.1691 952.5 3330 .619
1.1587 -1.0064 2.6525 1.1658 961.4 3591 .606
1.1771 -1.0073 2.7680 1.1630 970.6 3874 .593
1.1963 -1.0082 2.8851 1.1606 980.0 4180 .579
1.2162 -1.06093 3.0030 1.1585 989.6 64509 .565
1.2367 -1.0104 3.1210 1.1568 999.5 46862 .550
1.2578 ~1.0116 3.2385 1.1554 1009.6 5240 .535
1.2793 ~-1.0128 3.3551 1.1544 1020.0 5643 .520

P = 1013.25 KPA (10.00 ATM)
FROZEN COMPOSITIONS

CcP GAM Vs COND PRAN
MICRO

J76 K MsS WsCcM K
1.2372 1.3029 580.8 655 .741
1.2510 1.2986 595.7 689 .740
1.2641 1.2946 610.2 723 .739
1.2762 1.2910 624.4 756 .738
1.2877 1.2876 638.3 788 .737
1.2986 1.2845 651.8 821 .736
1.30691 1.2816 665.1 852 .736
1.3190 1.2789 ¢678.1 884 .735
1.3284 1.2764 690.9 915 .734
1.3374 1.2740 703.4 946 .734
1.3460 1.2718 715.6 977 .733
1.3541 1.2697 727.7 1007 .733
1.3618 1.2678 739.6 1037 .732
1.3691 1.2660 751.3 1067 .731
1.3761 1.2643 762.8 1097 .731
1.3827 1.2627 774.2 1127 .730
1.3889 1.2612 785.4 1156 .729
1.3948 1.2599 796.5 1185 .728
1.4004 1.2586 807.4 1214 .728
1.4057 1.2574 818.2 1242 .727
1.4106 1.2564 828.9 1270 .726
1.4153 1.2554 839.5 1298 .725
1.4197 1.2545 850.0 1326 .724
1.4239 1.2537 860.5 1353 .723
1.4278 1.2529 870.9 1380 .723
1.4315 1.2523 881.2 1407 .722
1.4349 1.2518 891.5 1434 .721
1.4381 1.2513 901.8 1460 .720
1.4411 1.2510 912.1 1487 .719
1.4438 1.2508 922.4 1513 .717
1.4464 1.2506 932.8 1539 .716
1.4487 1.2506 943.2 1565 .715
1.4509 1.2507 953.6 1590 .713
1.4529 1.2509 964.2 1616 .712
1.4547 1.2512 974.8 1642 .710
1.4564 1.2517 985.5 1668 .708
1.4579 1.2522 996.4 1694 .706
1.4593 1.2529 1007.4 1719 .704
1.4605 1.2537 1018.6 1745 .702
1.4617 1.2546 1029.9 1771 .700
1.4628 1.2556 1041.3 1798 .698
1.4638 1.2568 1053.0 1825 .695
1.4647 1.2580 1064.8 1852 .692




6tl

FUEL H/C ATOM RATIO = 2.000;

DRY AIR
T

ot ot etk i

bt bt et o it

VICIVIA NG OO RN~ NSNS0 0000 000D b bt bt ot bt s

DENSITY
G/CM3

.9570-2
.8540-2
.7613-2
.6774-2
.6012-2
.5316-2

.4678-2
.4091-2
.3549-2
.3047-2
.2581-2
.2147-2

.1742-2
.1363-2
.1008-2
.0674-2
.0360-2
.0063-2

.7830-3
.5178-3
.2663-3
.0274-3
.8001-3
.5835~3

.3768-3
.1791-3
.9899-3
.8084-3
.6341-3
.6666-3

.3049-3
.1490-3
.9985-3
.8528-3
.7117-3
.5748-3

.4418-3
.3126-3
.1868-3
.0643-3
.9448-3
.8283-3
.7146-3

H
J/7G

~2183.2
-2121.0
-2058.1
-1994.6
-1930.5
-1865.9

-1800.7
~1735.0
-1668.8
-1602.1
-1534.9
-1467.3

-1399.3
-1330.8
~1261.8
-1192.3
~-1122.3
-1051.8

-980.5
-908.6
-835.9
-762.3
~687.6
-611.8

-534.6
=456.0
=-375.6
-293.4
-209.0
-122.4

-33.2

58.7
153.6
251.7
353.2
458.2

566.9
679.5
796.1
916.7
1041.5
1170.4
1303.5

7.

ENTROPY
J7G K

0562

nici®

7.
.2500
.3096
L3671

.4226

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
8
8
8
8
8
8.
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
-]

1880

F/7A

TABLE 10.5B
0.067628;

MW

878

.870
.860
.847
.833
.816
.796

.772
.745
L7146
.678
.638
.594

.564
.490
.629
.364
.293
.217
.135

VIS
MICRO
POISE

392
408
422
437
451
465

688
699

P ot ok et et et bt et s bt et b b b e et bt b bt b e bt et b et b et b e b bt e et et e ed e

-1651
11798

REACTING COMPOSITIONS
DLVDLT DLVDLP

-1.0003

-1.0004
-1.0005
-1.0006
~1.0008
-1.0010
-1.0012

-1.0015
-1.0018
-1.0021
=-1.0025
-1.0029
-1.0034

-1.0039
-1.0045
-1.0051
-1.0057
=1.0065
-1.0072
-1.0080

cpP
J7z6 K

1.2372
.2510
.2641
.2762
.2877
.2987

.3092
.3193
.3290
.3383
.3475
.3565

.3656
.3748
.3844
.3945
L4055
.4175

L6309
L4460

POND bt bt 4 bt e o s d bt et bt b bt e bt et ot o ot o b o ot et ok bt et et e el ot (b

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIO = 1.000;

CHEM. EQUIV. RATIO = 1.0000;
(GAM)S VS COND PRAN
MICRO
M/S W/CM K
1.3029 580.8 655 .741
1.2986 595.7 689 .740
1.2946 610.2 723 .739
1.2910 624.4 756 .738
1.2876 638.3 788 .737
1.2845 651.8 821 .736
1.2816 665.1 853 .736
1.2788 678.1 884 .735
1.2762 690.8 916 .734
1.2738 703.3 947 .734
1.2715 715.6 978 .733
1.2692 727.6 1009 .732
1.2670 739.4 1041 .732
1.2649 751.0 1073 .731
1.2627 762.3 1105 .73¢0
1.2605 773.5 1138 .729
1.2582 784.4 1172 .728
1.2558 795.1 1208 .726
1.2532 805.6 1245 .725
1.2505 815.9 1284 .723
1.2476 825.9 1325 .722
1.2444 835.7 1370 .720
1.26411 845.3 1418 .718
1.2375 854.6 1470 .716
1.2336 863.8 1527 .713
1.2296 872.7 1588 .710
1.2254 881.5 1656 .707
1.2210 890.1 1730 .704
1.2166 898.5 1812 .700
1.2121 906.9 1901 .695
1.2076 915.2 1999 .691
1.2032 923.4 2105 .686
1.1988 931.6 2221 .680
1.1947 939.8 2348 .674%
1.1907 948.0 2484 .667
1.1869 956.3 2632 .660
1.1834 964.7 2791 .652
1.1802 973.2 2961 .644
1.1772 981.8 3142 .635
1.1746 990.6 3336 .626
1.1723 999.5 3542 .616
1.1702 1008.6 3761 .606
1.1685 1017.8 3991 .595

P = 5066.25 KPA (50.00 ATM)
FROZEN COMPOSITIONS

CcP
J7G K

1.2372
1.251¢0
1.2641
1.2762
1.2877
1.2986

1.3091
1.3190
1.3284
1.3374
1.3460
1.3541

1.3618
1.3691
1.3761
1.3827
1.3889
1.3948

1.4004
1.64057
1.64107
1.4154
1.4199
1.4241

1.4280
1.4318
1.4352
1.4385
1.4616
1.4645

1.64472
1.6497
1.4520
1.64562
1.4562
1.4580

1.64597
1.64613
1.64628
1.64641
1.4653
1.4665
1.4675

GAM

1.3029
1.2986
1.2946
1.2910
1.2876
1.2845

1.2816
1.2789
1.2764
1.2740
1.2718
1.2697

1.2678
1.2660
1.2643
1.2627
1.2612

.2598

1

1.2586
1.2574
1.2563
1.2552
1.2543
1.2534
1.2526
1.2519
1.2513
1.2507
1.2502
1.2498

1.2495
1.2493
1.2491
1.2490
1.2490
1.2491

1.2493
1.26495
1.26499
1.2503
1.2508
1.2515
1.2521

VS COND PRAN
MICRO
M/7S  WsCM K
580.8 655 .741
595.7 689 .760
610.2 723 .739
624.4 756 .738
638.3 788 .737
651.8 821 .736
665.1 852 .736
678.1 884 .735
690.8 915 .734
703.4 946 .734
715.6 977 .733
727.7 1007 .733
739.6 1037 .732
751.3 1067 .731
762.8 1097 .731
774.2 1127 .730
785.4 1156 .729
796.4 1185 .728
807.3 1214 .728
318.1 1242 .727
828.8 1270 .726
839.3 1298 .725
849.8 1326 .724
860.1 1353 .724
870.4 1381 .723
880.6 1407 .722
890.7 1434 .721
900.8 1461 .720
910.9 1487 .719
920.9 1513 .718
930.9 1539 .717
940.9 1565 .716
950.9 1590 .715
960.9 1616 .714
971.0 16642 .712
981.1 1667 .711
991.2 1692 .709
1001.4 1717 .708
1011.7 1742 .706
1022.0 1767 .705
1032.5 1792 .703
1043.0 1817 .701
1053.6 1842 .700
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FUEL H/7C ATOM RATIO
DRY AIR

)
K

200
220
26490

200

2380

)

=t 4 = N

T e L)

O 1 bt et i bt = N

« e s = s = s s a s e

DPAVINUVIANO IO

HETEROG
DENSITY

G/CM3

.025-5
.837-5
.663-5

.026-4
.841-4
.684-4
.528~4
.306-4

.025-3
.841-3
.687-3
.555-3
.433-3
.316-3
.3064-3
.135-3

.022-2
.839-2
.686-2
.556-2
.446-2
.353-2
.366-2

252-2

.159~2
.057-2
.335-3

2.000; F/A = 0.067628;

TABLE 10C .- LOW TEMPERATURE PROPERTIES
EQUIV.RATIO = 1.000;

PHASE PROPERTIES

ENTROPY MW CP DENSITY MW
J7G K Js76 K G/CM3
PRESSURE = 0.01 ATM
6.9031 28.906 1.0581 1.861-5 30.539
7.0187 28.906 1.5478 1.690-5 30.508
7.2739 28.906 5.7018 1.534-5 30.205
PRESSURE = 0.10 ATM
6.3261 28.906 1.02642 1.861-4 30.540
6.4258 28.906 1.0864% 1.692-4 30.537
6.5325 28.906 1.4937 1.549-4 30.507
6.7203 28.906 3.8642 1.420-4 30.300
7.3276 28.906 12.1790 1.276-4¢ 29.320
PRESSURE = 1.00 ATM
5.7501 28.906 1.0209 1.861-3 30.541
5.8482 28.906 1.0405 1.692-3 30.540
5.9406 28.906 1.0949 1.551-3 30.537
6.0354 28.906 1.3368 1.430-3 30.517
6.2565 28.906 2.1555 1.324-3 30.419
6.4357 28.906 3.8234 1.232-3 30.151
6.4602 28.906 4.0965 1.223-3 30.106
6.8679 28.906 9.545¢ 1.114-3 29.246
PRESSURE = 10.00 ATM
5.1742 28.906 1.0205 1.861-2 30.541
5.2722 28.906 1.0359 1.692-2 30.541
5.3631 28.906 1.6552 1.551-2 30.540
5.4488 28.906 1.0936 1.431-2 30.538
5.6358 28.906 1.3377 1.329-2 30.528
5.7240 28.906 1.4932 1.247-2 30.502
5.7333 28.906 1.5174 1.239-2 30.497
5.86428 28.906 1.9335 1.158-2 30.411
5.9828 28.906 2.7921 1.083-2 30.208
6.1846 28.906 6.4673 1.008-2 29.783
6.5045 28.906 7.7926 9.295-3 28.983
PRESSURE = 50.00 ATM
4.7717 28.906 1.0205 9.305-2 30.541
4.8697 28.906 1.0355 8.459-2 30.541
4.9605 28.906 1.0517 7.754-2 30.541
5.0454 28.906 1.0721 7.157-2 30.540
5.2293 28.906 1.2664 . 6.646-2 30.538
5.3097 28.906 1.2986 6.260-2 30.533
5.3178 28.906 1.3036 6.201-2 30.532
5.4043 28.906 1.3877 5.811-2 30.515
5.4928 28.906 1.5524 5.461-2 30.476
5.5891 28.906 1.8432 5.144-2 30.389
5.7005 28.906 2.3194 4.847-2 30.229
5.8370 28.906 3.0644 4.563-2 29.952
6.0123 28.906 4.2129 4.281-2 29.507

BASED

CHEM.

VIS

MICRO
POISE

129
139
147

129
140
150
159
160

129

179

ON EQUILIBRIUM COMPOSITIONS
EQUIV. RATIO = 1.0000;
GAS PHASE PROPERTIES

DLVDLT DLVDLP CcP
J7G K

(GAM)S

-1.000
-1.000
=-1.000

0.9723
0.9769
0.9931

1.3889
1.3869
1.3835

ot et
ooo
oo
ocoo

~1.000
~1.000
-1.000
=1.000
=1.000

0.9722
0.9757
0.9805
0.9929
1.0392

1.3889
1.3870
1.3849
1.3819
1.3753

o bt et
[=N=X-~N—F—)
ocooooo
coocoo

=-1.000
-1.000
-1.000
=1.000
~1.000
~1.000
=1.000
-1.000

0.9722
0.9756
0.9793
0.9839
0.9919
1.0069
1.0092
1.0511

1.3889
1.3871
1,3851
1.3829
1.3804
1.3772
1.3768
1.3708

e i ad
coocooocoo
coocoocooo
coococoooo

-1.000
-1.000
-1.000
=-1.000
=-1.000
=-1.000
=1.000
-1.000
-1.000
=1.000
-1.000

0.9722
0.9756
0.9792
0.9830
0.9874
0.9922
0.9928
1.0007
1.0137
1.0366
1.0775

1.3889
1.3871
1.3851
1.3831
1.3809
1.3788
1.3785
1.3759
1.3727
1.3685
1.3628

PR

Y- F-F-N—N-—N-N— RN F=)
QOO OOOOO
I—X-X-X-X-N-—N-N-N—§—¥-]

ot e et e e et e
e f 4 e e s

-1.000
-1.000
=1.000
-1.000
~1.000
~=1.000
=1.000
=-1.000
-1.000
-1.000
=1.000
~-1.000
=-1.000

0.9722
0.9756
0.9792
0.9830
0.9870
0.9910
0.9914
0.9964
1.0026
1.0107
1.0223
1.0392
1.0640

1.3889
1.3871
1.3851
1.3831
1.3809
1.3789
1.3787
1.3764
1.3739
1.3712
1.3681
1.3645
1.3602

et e (et ot e et et et ok §t e et bt
- - L X
COPOODOOOOSOO
OO0 RS

VS COND PRAN
MICRO

M/7S W/CM K

275 170 .734
288 186 .731
302 199 .736
275 170 .734
288 187 .730
301 202 728
314 216 730
330 221 .752
275 170 .734
288 187 .730
301 203 .727
313 218 .725
325 233 .726
336 243 731
338 244 .733
353 250 .753
275 170 .734
288 187 730
301 203 .727
313 219 724
325 234 723
335 247 .723
336 248 .723
347 261 .726
358 273 731
371 283 .741
385 291 .757
275 170 .734
288 187 .73¢0
301 203 .727
313 219 .724
324 236 .723
335 247 .722
336 249 .722
366 262 .723
357 276 .725
367 288 .728
378 301 .732
389 312 .737
401 323 .746



ner e B

i

FUEL H/C ATOM RATIO =

DRY AIR

T
K

200
210
220
230
2640

250
260
270
280
290
298

300
310
320
330
340

350
360
370
380
39¢

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

1
1
1
1
1

1

OO DOt bt b b bt ek e i ) bt

[S 00 2 R - OO SNNNNN ~J 00 00 00 C0

DENSITY
G/CM3

.7605-5
.6767-5
.6004-5
.5309-5
.4671-5

.6084~5
.3542-5
.3041-5
.2575-5
.2141-5
.18069-5

.1736-5
.1358-5
.1003-5
.0669-5
.0355-5

.0059-5
.7785-6
.5133-6
.2617-6
.0227-6

.7951-6
.5780-6
.3705-6
.1718-6
.9811-6

.7978-6
.6212-6
.4507-6
.2858-6
.1261-6

.9711-6
.8205-6
.6740-6
.5316-6
.3930-6

.2583-6
.1275-6
.0009-6
.8786-6
.7611-6

H
J/G

~2969.
-2958.
-2948.
-2937.
-2927.

-2916.
-2906.
-2895.
-2885.
-2874.
-2865.

~-2863.
-2853.
-2842.
-2831.
-2820.

~-2809.
-2798.
-2787.
-2776.
-2764.

-2753.
-2761.
~-2729.
=-2716.
~2703.

-2690.
-2676.
-2661.
-2646.
-2630.

-2613.
-2595.
-2577.
-2557.
-2536.

-2515.
-2493.
-2671.
-2448.
-26425.

2.000; FrA

HN= N~ [V- IR R =N W [ R RNE TN\ ] =N Cor OO aoaprNO~N NUHOoO N WO OO N

EN

WOV OO OOV D000 00000 0000000 OO 000000 V00~~~

TROPY
J76 K

.8665
.9175
.9662
.0129
.0576

L1006
.1420
.1820
.2206
.2579
.2875

.2961
.3292
.3633
.3966
.64290

L4607
L4917
.5222
.5522
.5819

L6114
L6407
L6700
.6995
.7292

.7594
L7501
.8215
.8537
.8868

.9209
.9561
.9924
.0296
L0679

L1069
.1466
.1865
.226%
.2655

TABLE 11.1D .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

= 0.084535;

MW

28.892
28.892
28.892
28.892
28.892

28.892
28.892
28.892
28.892
28.892
28.892

28.892
28.891
28.891
28.890
28.889

28.888
28.886
28.883
28.880
28.875

28.868
28.859
28.848
28.834
28.816

28.794
28.767
28.735
28.697
28.652

28.601
28.5643
28.478
28.6406
28.328

28.244
28.157
28.068
27.978
27.892

VIS
MICRO
POISE

115
120
126
131
136

141
147
152
157
162
166

166
171
176
181
185

190
195
199
204
208

212
217
221
225
229

233
238
242
2646
250

254
258
262
265
269

273
277
281
285
288

EQUIV. RATIO

(ONLY GAS PHASE PERMITTED)
= 1.250; EQUIV.

REACTING COMPOSITIONS

DLVDLT DLVDLP

1.0009
1.0013

1.0020
1.0029
1.0041
1.0057
1.0078

1.0106
1.0141
1.0184
1.0238
1.0302

1.0379
1.0469
1.0572
1.0689
1.0817

1.0956
1.1103
1.1253
1.1401
1.15642

-1.
-1.
-1.
-1.
~1.

-1.
-1.
-1.
-1.
-1.
-1.

-1.
-1.
-1.
-1.
-1.

-1.
-1.
-1.
-1.
-1.

-1.
-1.
~-1.
-1.
-1.

-1

0000
6000
0000
0000
0000

0000
0000
0000
0000
0000
0000

0000
0000
0000
06000
0000

0001
0001
0001
0002
0003

0004
0006
0008
0010
0013

L0016
-1.
-1.
-1.
-1.

-1.
-1.
-1.
-1.
-1

0021
0026
0031
0038

0045
0053
0061
0069
0077

1.1666 -1.0084
1.1765 -1.0089
1.1827 -1.0093
1.1836 -1.0094
1.1777 -1.0091

cP

J/7G K

o e e

PNNRN NN p et b et et et b et et bt bt b B b et d fd

.06444
L0463
.0483
0504
.0526

.0549
.0573
.0598
L0626
.0656
.0683

.0690
.0728
L0773
.0827
.0892

.0972
L1070
L1191
L1340
.1523

L1766
L2015
.2338
L2720
.3168

.3685
.4275
.4938
.5672
.6469

L7321
.8211
.9119
.0020
.0883

L1667
.2322
.2783
L2965
L2771

CHEM.

(GAM)S

et bt bmd e b B et b Bt bt e et bt bt bt o bt et e et et b b Bt e et bt et el et et b e bt e e et i

.3803
L3796
.3784
L3774
.3763

.3752
.3740
.3728
.3715
L3701
.3689

.3686
.3669
.3650
.3628
.3603

.3574
.3539
.3499
.3451
L3396

.3334
.3263
.3185
.3100
.3009

.2916
.2818
.2722
.2628
.2537

L2453
.2375
.2305
.2242
.2189

.2144
.2109
.2086
.2076
.2084

RATIO B 1.26496;

Vs COND PRAN
MICRO

M/S  W/CM K
281.9 156 .777
288.7 163 .773
295.4 171 .769
301.9 180 .766
308.3 188 .763
314.5 196 .760
320.6 204 .758
326.6 212 .757
332.4 220 .755
338.1 229 .753
342.7 235 .752
3643.7 237 .751
349.2 245 .7649
356.6 254 .747
359.8 264 7643
364.8 274 .737
369.8 286 .730
374.6 299 .720
379.2 315 .708
383.6 333 .693
387.9 355 .675
391.9 380 .656
395.8 410 .635
399.5 445 .613
403.0 485 .591
406 .4 530 .570
409.6 581 .550
412.8 638 .532
415.9 699 .516
419.1 763 .504
422.2 829 .496
425.4 895 .491
428.8 959 .489
432.2 1018 .491
435.8 1070 .497
439.5 1112 .506
443.4 1143 .518
447.5 1159 .534
451.7 1159 .552
456.2 1140 .573
461.0 1099 .597

P = 1.01325 KPA ( 0.01 ATM)

FROZEN COMPOSITIONS
GAM

CP VS COND PRAN
MICRO

J76 K M/S W/CM K
1.0444 1.3803 231.9 15¢ 777
1.0463 1.3794 288.7 163 .773
1.06483 1.3784 295.4 171 .769
1.0504 1.3774¢ 301.9 180 .766
1.0525 1.3763 308.3 188 .763
1.0548 1.3752 314.5 196 .761
1.0571 1.3741 320.6 204 .759
1.0594 1.3729 326.6 212 .757
1.0619 1.3718 332.5 220 .756
1.0644 1.3706 338.2 228 .755
1.0665 1.3696 342.8 236 .755
1.0669 1.3693 343.8 235 .755
1.0696 1.3681 3649.4 243 .755
1.0723 1.3668 354.8 250 .755
1.0751 1.3656 360.1 257 .755
1.0779 1.3643 365.4 265 .755
1.0808 1.3630 370.5 272 .755
1.0838 1.3616 375.6 279 .755
1.0868 1.3603 380.6 287 .754
1.0899 1.3590 385.6 295 .753
1.0931 1.3576 390.5 302 .752
1.0964 1.3563 395.3 310 .751
1.0998 1.3550 400.1 318 .750
1.1033 1.3536 404.8 326 .749
1.1069 1.3523 409.5 333 .748
1.1106 1.3510 414.1 341 .746
1.1145 1.3497 418.8 349 745
1.1185 1.3484 423.4 358 .743
1.1227 1.3472 428.0 366 .740
1.1271 1.3460 4632.7 375 .738
1.1317 1.3448 437.3 385 .735
1.1364 1.3437 441.9 396 .731
1.1413 1.3427 446.6 404 .728
1.1464 1.3417 451.3 415 ,723
1.1516 1.3408 456.1 425 .719
1.1569 1.3399 460.8 437 .714
1.1624 1.3391 465.6 468 .709
1,1678 1.3384 470.4 460 .704
1.1733 1.3378 475.3 471 .699
1.1786 1.3371 480.1 483 .695
1.1838 1.3366 484.8 496 .690

T e
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FUEL H/C ATOM RATIO =
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600
610
620
630
640

650
660
670
630
690

700
710
720
730
740

750

- 990

5

5.

DENSITY
G/CM3

.6688-6
5421-6

5.4415-6

HUHUHH HHHULE HUHWHWN WRABRRS DR PPs APpPrLL, PP MU

.3468-6
.2576-6

.1732-6
.0927-6
.0154-6
.9610-6
.8689-6

.7992-6
.7314-6
.6656-6
.6017-6
.5395-6

.6789-6
.4200~6
. 36266
.3066-6
.2521-¢6

.1990-6
.1471-6
.0966-6
.0672-6
.9990-6

.9520-6
.9060-6
.8611~6
.8172-6
776466

.7326-6
.6916-6
.6513-6
.6120-6
.5736~6

.5360-6
.4991-6
.4631-6
.4277-6
.3931-6

o'\l:&\r\)o .oo;n;wo;l BN BHPOAN VOOON HpoMN®

AN BN

2.000;

ENTROPY

—

-1"-] [Y-RN- - - - iY- V- R¥- RV . )

[—E—N=RF-}V.] RY-JN- ¥ RN ¥+ | DD O OO D ND O O O D O 3OO L-RN-R-]

J76 K

TABLE 11.1D CONTINUED

F/7A =

27
27
27

27.

27

27
27
27

27.
27.

27.

27
27

27.

27
27

27.

27.
27.

27
27

27.
27.
27.

27
27
27
27

27.

27

27.
27.

27

27.

27
27

27.
27.

27

0.084535;
MW VIS

MICRO

POISE

.811 292
.741 295
.684 299
641 302
.611 306
.592 309
.581 312
.574 316
570 319
568 322
566 326
.565 329
.565 332
565 335
.565 339
.564 342
564 345
.564 348
564 351
564 354
.564 358
.564 361
564 364
564 367
564 370
.564 373
.564 376
.566 379
.564 382
564 385
.564 388
564 391
564 394
.566 397
564 400
564 402
.564 6405
5664 6408
564 411
.564 414

EQUIV. RATIC B 1.250;
REACTING COMPOSITIONS

DLVDLT DLVDLP

bt b b it b e e b S

[ R s L al al el ad I ok R N

.0000
.0000 -1.0000

.

-1.

000¢

(ONLY GAS PHASE PERMITTED)

cpP
J/sG K

2.2109
2.0955
1.9422
1.7775
1.6316

1.5221
1.46498
1.4062
1.3819
1.3692

1.3632
1.3609
1.3608
1.3617
1.3630

1.3646
1.3663
1.3679
1.3693
1.3707

1.3719
1.3731
1.3761
1.3750
1.3758

1.3765
1.3772
1.3778
1.3783
1.3788

1.3793
1.3797
1.3802
1.38905
1.3809

1.3813
1.3816
1.3819
1.3823
1.3826

CHEM.

(GAM)S

1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.

2116
2179
2277
2404
2540

2661
2750
2807
2838
2853

2858
2857
2854
2849
.2844

2839
2834
2830
2825
2822

2818
2815
2813
2810
2808

2806
2805
2803
2801
2800

2799
2798
2797
2796
2795

2794
2793
2792
2791
2790

EQUIV. RATIO

= 1.2496;

Vs COND PRAN
MICRO

M/7S  W/CM K
466.2 1038 .622
471.9 959 .645
478.1 872 .665
484.8 792 .678
491.6 729 .685
498.0 686 .686
503.7 661 .685
508.7 6649 .684
513.1 645 .683
517.2 647 .683
521.0 651 .682
5264.7 656 .682
528.3 662 .682
531.9 669 .683
535.4 676 .683
538.9 683 .683
542.4 690 .6383
545.9 697 .683
549.3 704 .684
552.8 710 .63¢4
556.2 717 .684
559.6 723 .684
562.9 730 .685
566.3 736 .685
569.7 742 .685
573.0 748 .686
576.3 754 .686
579.6 760 .686
582.9 766 .687
586.2 772 .687
589.5 778 .687
592.7 784 .688
595.9 790 .688
599.1 795 .689
602.3 801 .689
605.5 807 .689
608.6 812 .690
611.8 818 .690
614.9 823 .690
618.0 829 .691

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P = 1.01325 KPA ( 0.01 ATM)

cpP
J7G K

i b b e e e b R e e e e e e
n
Py
v
(S

FROZEN COMPOSITIONS
GAM Vs

1.3360
1.3354
1.3347
1.3340
1.3332

1.3323
1.3314
1.3305
1.3295
1.3285

1.3276
1.3266
1.3256
1.3247
1.3237

1.3228
1.3219
1.3210
1.3200
1.3191

1.3182
1.3174
1.3165
1.3156
1.3148

1.3139
1.3131
1.3122
1.3114
1.3106

1.3098
1.3090
1.3082
1.3075
1.3067

1.3060
1.3052
1.3045
1.3038
1.3031

OND PRAN
MICR

M/S  WsCM K
489.5 505 .687
494.1 516 .683
498.5 525 .681
502.8 534 .680
506.9 543 .679
510.8 550 .679
5164.7 558 .679
518.4 565 .679
522.2 571 .679
525.8 578 .680
529.4 585 .681
533.0 592 .681
536.6 598 .682
540.1 605 .683
543.6 611 .683
5647.0 618 .684
550.5 624 .685
553.9 631 .685
557.3 637 .686
560.7 644 .686
564.0 650 .687
567.3 657 .688
570.6 663 .688
573.9 669 .689
577.2 676 .690
580.4 682 .690
583.6 688 .691
586.8 695 .691
590.0 701 .692
593.2 707 .693
596.3 713 .693
599.4 720 .694
602.5 726 .694
605.6 732 .695
608.7 738 .695
611.7 7645 .696
614.8 751 .696
617.8 757 .697
620.8 763 .697
623.8 769 .698



ngg; B

FUEL Hs/C ATOM RATIO = 2.

DRY AIR
T
K

1000
1050
1100
1150
1200

1250
1300
1350
1400
1450

1500
1550
1600
1650
1700

1750
1800
1850
1900
1950

2000
2050
2100
2150
2200

2250
2300
23510
2400
2450

2500
2550
2600
2650
2700

2750
2800
2850
2900
~2950
3000

1341

DENSITY
G/CM3

3.3592-6
3.1992-6
3.0538-6
2.9210-6
2.7993-6

2.6873-6
2.5840-6
2.4883-6
2.3994-6
2.3166-6

2.2394-6
2.1671-6
2.0994-6
2.0357-6
1.9757-6

1.9190-6
1.8655-6
1.8146-6
1.7662-6
1.7200-6

1.6755-6
1.6325-6
1.5903-6
1.56486-6
1.5067-6

1.4644-6
1.4216-6
1.3777-6
1.3333-6
1.2884-6

1.2431-6
1.1976-6
1.1524-¢6
1.1079-6
1.0646-6

1.0234-6
9.8470~-7
9.4910-7
9.1684-7
8.8793-7
8.6219-7

H
J7G

-1827.
-1757.
~16838.
-1619.
~15649.

-1479.

1
=3
oo
wn
WDV VOO [V XS, RE. N N ] =N O DO [N S e R

n
~
w
0
CADE ONOVHO oo

TABLE 11.1D CONCLUDED

000; Fs/A B 0.084535;

ENTROPY
J76 K

10.0471
10.1146
10.1791
10.2408
10.3000

10.3569
10.4117
10.64646
10.5157
10.5652

10.6132
10.6599
10.7053
10.7497
10.7930

10.8357
10.8778
10.9197
10.9619
11.0050

11.0502
11.0990
11.1534
11.2161
11.2896

MW

27.564%
27.564
27.564
27.564
27.564

27.564
27.564
27.564

27.564

27.564
27.563
27.563
27.562
27.560

27.557
27.553
27.547
27.537
27.522

27.498

VIS
MICRO
POISE

417
431
465
458
472

485
498
511
523
536

549

573
585
597

609
621
632
644
655

666
677
688
699
709

719
728
737
746
754

762
769
777
785
792

800
808
817

834
843

000 -1

coooo
(=1
o
o

EQUIV. RATIO

000 ~-1.

0000 -1.
L0000 -1.
0000 -1.
0001 -1.
.0002 -1.

= 1.250;

(ONLY GAS PHASE PERMITTED)

REACTING COMPOSITIONS
DLVDLT DLVDLP

000 -1.0000
000 -1.0000
=-1.

8000
0008
0000

0000
0000
0000
0000
0600

L0000
L0000
.0000
.0000

.

0001
0001

L0002
.0003
.0005
.0009

L0016
.0022
L0035

1.3109 -1.
1.4030 ~1.
1.5024 -1.
1.6076 -1.
1.7169 -1.

1.8275 -1.
1.9343 -1.
2.0297 -1.
2.10644% -1.
2.1481 -1.

2.1529 -1.
2.1154 -1.
2.0393 -1.
1.9339 -1.
1.8125 ~1.0419
1.6879 -1.0362

. .0054
1.2285 -1.

0080

0112
0149
6191
0238
0288

0342
0397
0450
0495
0528

0543
0538
0513
0471

cP
J76 K

1.3829
1,3845
1.3865
1.3891
1.3922

1.3957
1.3996
1.4039
1.64086
1.4138

1.6197
1.4267
1.4353
1.4662
1.4608

1.4810
1.5099
1.5523
1.6163
1.7145

1.8666
2.099¢%
2.6422
2.9122
3.5011

4.1778
4.9098
5.677¢0
6.4697
7.2791

8.0880
8.8632
9.5526
10.0871
10.3908

10.4002
10.0868
9.4740
8.6353
7.6735
6.6910

(GAM)S

Vs

CHEM. EQUIV. RATIO = 1.2496;

COND PRAN

MICRO

M/S  WsCM K

621.1
636.4
651.2
665.7
679.8

693.5
707.0
720.2
733.1
765.7

758.0
770.1
781.9
793.4
804.5

842.9
850.2

856.0
860.7
8646.9
869.7
876.1

884.4
896.7
906.7
920.3
935.4

951.9
969.7
988.9
1009.2
1030.5

1052.5
1076.8
1067.2
1119.3
1141.2
1162.6

334
861

888 .
915 .
942 .

969 .

996
1024
1053
1083

1116

1979
2294

2739 .

3367
4235
5378

6805
8500

10635 .

12567
14826

17100
19236
21039
22301
22844

22569
21497
19779
17654
15383
13186

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P = 1.01325 KPA ( 0.01 ATM)

FROZEN COMPOSITIONS
GAM

cP Vs COND PRAN
MICRO

Js6 K M/7S  W/CM K
1.2991 1.302¢ 626.8 776 .698
1,3099 1.2992 641.5 806 .700
1.3203 1.2961 655.8 837 .702
1.33064 1.2932 669.8 867 .703
1.3400 1.2905 683.5 897 .704
1.3693 1.2879 696.9 927 .705
1.3582 1.2855 710.0 957 .706
1.3667 1.2832 722.9 987 .707
1.3749 1.2811 735.5 1017 .708
1.3827 1.2790 747.9 1046 .708
1.3901 1.2771 760.2 1076 .709
1.3972 1.2753 772.2 1106 .709
1.4040 1.2737 784.0 1135 .709
1.4104 1.2721 795.7 1164 .709
1.4166 1.2706 807.2 1193 .709
1.64224 1.2692 818.6 1223 .708
1.4280 1.2679 829.9 1252 .708
1.4333 1.2668 841.0 1281 .707
1.4384 1.2657 852.1 1311 .707
1.46432 1.2647 863.2 1340 .706
1.4478 1.2640 874.3 1370 .704
1.4521 1.2634 885.5 1400 .703
1.4562 1.2632 897.1 1431 .700
1.4599 1.2633 909.2 1463 .697
1.4634 1.2640 922.0 1497 .693
1.4667 1.2653 935.7 1532 .688
1.4697 1.2672 950.5 1570 .682
1.4727 1.2699 966.4 1612 .673
1.4756 1.2732 983.7 1658 .663
1.4786 1.2773 1002.3 1709 .652
1.4817 1.2821 1022.3 1766 .639
1.4851 1.2877 1043.8 1830 .62¢
1.4887 1.2939 1066.6 1899 .609
1.4926 1.3008 1090.7 1973 .594
1.4967 1.3081 1115.8 2051 .578
1.5009 1.3156 1141.3 2130 .564
1.5050 1.3231 1166.8 2209 .551
1.5090 1.3302 1191.7 2285 .539
1.5128 1.3367 1215.4 2356 .530
1.5162 1.3425 1237.7 2422 .522
1.5192 1.3474 1258.4 2483 .516
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FUEL H/C ATOM RATIO =

DRY AIR
T
K

200
210
220
230
240

250
260
270
280
290
298

300
310
320
330
340

350
360
370
380
390

400

U oVos [ X Y Y- RN RN ENENE NN ~J 0 0000 00 [V- RV RV RV ot et et et et ot bt ot ok b o

DENSITY
G/7CM3

.7605-4
.6767-6
600644
.5309-4
.6671-4

.4086-4
.3562-4
.3041-4
.2575-4
.2141-4
.1809-4

.1737-4
.1358~4
.1003-4
.0669-¢
.0355-4

.0059-4
.7798-5
.5152-5
.2646-5
.0264-5

.8001-5
.5846-5
.3792-5
.1830-5
.9954-5

.8158-5
.66435-5
.4780-5
.3188-5
.1656-5

.0177-5
.8748~5
.7366-5
.6027-5
.4728-5

.3467-5
.2240-5
.10646-5
.9883-5
.8750-5

H
J76

=-2969.
-2958.
-2948.
-2937.
-2927.

-2916.
-2906.
-2895.
-2885.
-2874.
~2865.

-2863.
-2853.
-2842.
-2831.
-2820.

-2809.
=-2799.
-2788.
=2777.
-2766.

-2754.
~2743.
=-2732.
-2720.
-2709.

-2697.
-2685.
=-2672.
-2660.
~2647.

-2633.
-2620.
-2606.
-2591.
-2576.

-2560.
-25644%.
-2527.
-2509.
-2490.

2.000;

ONNGOP OMHHOW ~NUVNUWON ~NPORNN GURUWGN

ONOHD NHLPONW NDHYOH

EN

00 00 03 Co OO Co 00 00 00 0 00 00 0o 00 0o 0000 NI~y NN NI NN AN N NN NN

TROPY
J76 K

.2039
.2549
.3036
.3502
.3950

FrA

REACTING COMPOSITIONS

TABLE 11.2D
0.084535; EQUIV. RATIO = 1.250;
MW VIS DLVDLT DLVDLP cpP
MICRO
POISE JsG6 K

8392 115 1.0000 -1.0000 1.0444
&892 120 1.0000 -1.0000 1.0463
892 126 1.0000 -1.0000 1.0483
892 131 1.0000 -1.0000 1.0504
892 136 1.0000 -1.0006 1.0525
892 141 1.0000 -1.0000 1.8548
892 147 1.0000 -1.0000 1.0571
892 152 1.0000 -1.0000 1.0596
892 157 1.0000 -1.0000 1.0621
892 162 1.0008 -1.0000 1.0648
892 166 1.0001 -1.6000 1.0671
892 166 1.0001 -1.0000 1.0676
892 171 1.0001 ~-1.0000 1.0706
892 176 1.0002 -1.0000 1.0739
391 181 1.0003 -1.0000 1.0775
891 185 1.0004 -1.0000 1.081¢4
891 190 1.0006 -1.0000 1.0859
890 195 1.0009 -1.0000 1.0910
889 199 1.0013 -1.0000 1.0969
388 204 1.0018 -1.0001 1.1037
886 208 1.6025 -1.0001 1.1117
884 212 1.0034 -1.0001 1.1210
381 217 1.0045 -1.0002 1.1318
378 221 1.0060 -1.0002 1.1446
873 225 1.0077 -1.0003 1.1595
867 229 1.0099 -1.0004 1.1768
860 233 1.0126 -1.0005 1.1969
851 237 1.0158 -1.0007 1.2200
840 241 1.0196 -1.0009 1.2465
827 245 1.024]1 -1.0011 1.2767
811 249 1.0293 -1.0014 1.3108
792 253 1.0353 -1.0017 1.3490
770 257 1.06421 ~-1.0020 1.3916
745 261 1.06497 -1.0024 1.4387
715 265 1.0582 -1.0029 1.4903
.682 269 1.0676 -1.0034 1.546¢4
.643 273 1.0777 -1.0039 1.6069
.601 276 1.0886 ~1.0045 1.6715
.553 280 1.1001 -1.08052 1.7398
.500 2384 1.1121 ~1.0058 1.8112
.643 288 1.1243 -1.0065 1.8850

CHEM.

(GAM)S

ot et e e e e e et e et e et b e e et e e

et et b b A et et e et e

= 1.26496;

Vs COND PRAN
MICRO

M/S  W/CM K
281.9 154 .777
288.7 163 .773
295.4 171 .769
301.9 180 .766
308.3 188 .763
314.5 196 .761
320.6 204 .759
326.6 212 .757
332.5 220 .756
338.2 228 .755
342.8 234 .754
343.8 236 .754
349.3 244 .753
356.7 251 .752
360.0 259 .751
365.2 268 .749
370.3 276 .747
375.3 286 .743
380.1 296 .739
384.9 307 .733
389.5 319 .725
396.0 332 .717
398.4 347 .707
402.7 364 .695
406.8 382 .682
410.8 404 .668
4164.7 428 .653
418.5 455 ,637
422.1 485 .621
425.6 519 .604
429.1 556 .588
432.4 596 .573
435.7 640 .559
438.9 637 .547
462.1 737 .536
465.2 788 .528
468 .6 840 .521
451.6 893 .517
4564 .8 945 .516
458.0 996 .516
461.3 1044 .520

EQUIV. RATIO

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)

P = 10.1325 KPA ( 0.10 ATM)

cP
J7G K

. 06444
.0463
.0483
.0504
.0525

et et et

.0548
.0571
.0594
L0619
0644
.0665

.0669
.0696
.0723
.0750
.0778

.0807
.0836

[ P T R e el ok ol ol el S B el
o
v)
vy
-

1.3643

1.3629
1.3616
1.3603
1.3589
1.357¢6

1.3562
1.3549
1.3535
1.3521
1.3508

1.3494
1.3481
1.3667
1.3454
1.3441

1.3428
1.3415
1.3403
1.3391
1.3379

1.3368
1.3357
1.3347
1.3337
1.3328

FROZEN COMPOSITIONS
GAM

Vs COND PRAN
MICRO
M/S  W/sCM K

281.9 156 .777
288.7 163 .773
295.4 171 .769
301.9 180 .766
308.3 188 .763

314.5 196 .761
320.6 204 .759
326.6 212 .757
332.5 220 .756
338.2 228 .755
342.8 234 .755

343.8 235 .755
349.4 243 .755
354.8 250 .755
360.1 257 .755
365.4 265 .755

370.5 272 .755
375.6 279 .755
380.6 287 .75¢
385.5 294 .754
390.4 302 .753

395.2 309 .752
399.9 317 .752
406.6 324 .751
409.2 332 .751
413.7 339 .750

418.3 346 .749
422.7 354 .749
427.2 361 .748
431.6 369 .747
436.0 377 .746

440.3 385 .745
466 .7 393 .743
449.0 401 .741
453.3 410 .739
457.6 419 .737

462.0 428 .734
466.3 437 .731
470.7 447 .728
475.0 457 .725
479.4 467 .721



t
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.

FUEL H/C ATOM RATIO
DRY AIR
T DENSITY H
K G/CM3 J76
600 5.76664-5 -2471.
610 5.6566-5 -2451.
620 5.55164-5 -2430.
630 5.4689-5 -2409.
640 5.3492-5 -2387.
650 5.2524~5 -2365.
660 5.1587-5 -2342.
670 5.0683-5 -2319.
680 4.9816-5 -2297.
690 4.8989-5 -2276.
700 4.8203-5 -2256.
710 4.7457-5 -2237.
720 4.6750-5 -2219.
730 4.6077-5 -2203.
740 4.56433-5 -2188.
750 4.4813-5 -2173.
760 4.4215-5 -2158.
770 4.3635-5 ~2144.
780 4.3072-5 -2130.
790 4.2525-5 -2116.
800 4,1992-5 -2103.
810 4.1473-5 -2089.
820 4.0967-5 ~2075.
830 4.0473-5 -2061.
840 3.9991-5 -2047.
850 3.9520-5 -2034.
860 3.9060-5 -2020.
870 3.8611-5 -2006.
830 3.8173-5 -1992.
890 3.77646-5 -1978
900 3.7324-5 -1965.
910 3.6914-5 ~1951.
920 3.6513-5 -1937.
930 3.6120-5 -1923.
940 3.5736-5 -1909.
950 3.5360-5 -1896.
960 3.64991-5 -1882.
970 3.4631-5 -1868.
980 3.4277-5 -1854.
9990 3.3931-5 -1840.

AR UH VONUIUKE ONUING BOLPNGO BNUNOW HAOPRAN HNOA=- IO WU

EN

DO O N D L¥<J¥- V- Ve Ve ) D O N0 O N SO \D 0 WD O 0 00 00 00 00 00 00 00 00 00 00 00 00 OO 00 00 00 06 00

TABLE 11.2D CONTINUED

= 2.000; FrA

TROPY
J7G6 K

.5075
.5405
.5741
.6084
.6630

L1916
L2070

L2374
.2523
L2671

L2817
L2961
.3105
. 3246
. 3387

= 0.084535;
MW VIS

MICRO

POISE

28.380 291
28.314 295
28.243 299
28.169 302
28.092 306
28.015 309
27.938 312
27.865 316
27.797 319
27.737 322
27.688 326
27.649 329
27.621 332
27.601 335
27.588 339
27.579 342
27.574 3645
27.570 348
27.568 351
27.567 354
27.566 358
27.565 361
27.565 364
27.565 367
27.565 370
27.565 373
27.564 376
27.564 379
27.564 382
27.564 385
27.564 388
27.564 391
27.564 394
27.564 397
27.564 400
27.564 402
27.564 405
27.564 608
27.564 411
27.564 414

EQUIV. RATIO

R
DLYDLT DLVDLP

Bt et et b e b e bt e e e bl fed e et bt (et

e el e el R e e R e

.

= 1.250;

.0072
.0079
.0085
.0091
.0095

.0097
.0096
L0093
.0085
.0074

L0061
L0047
.003¢4
.002¢4
L0016

.0010
.0007
L0004

.0003

0002

.0001
.0001
L0001
.0000
.0000

0000

.0000
.0000
.0000
.0o00

.0000
.0000
.0000
.0000
L0000

.00080
.00600
.0000
.0000
.0000

CHEM. EQUIV. RATIO = 1.2496;
EACTING COMPOSITIONS

CP (GAM)S Vs COND PRAN

MICRO

J7G K M/S  W/CM K
1.9599 1.2283 464.7 1087 .525
2.0343 1.2232 468.1 1126 .533
2.1055 1.2186 471.6 1157 .543
2.1702 1.2147 475.3 1180 .555
2.2234 1.2115 6479.0 1192 .570
2.2585 1.2094 483.0 1189 .587
2.2677 1.2086 487.2 1170 .605
2.2430 1.2094 491.7 1133 .625
2.1792 1.2125 496.6 1079 .645
2.0776 1.2179 501.9 1011 .663
1.9489 1.2259 507.6 937 .677
1.8122 1.2358 513.7 868 .687
1.6869 1.2465 519.8 811 .691
1.5856 1.2564 525.6 769 .691
1.5114 1.2646 531.1 762 .690
1.4607 1.2707 536.0 725 .688
1.4277 1.2748 540.5 717 .687
1.4070 11.2774¢ 564.6 714 .686
1.3943 1.2790 548.5 715 .685
1.3866 1.2799 552.2 717 .685
1.3822 1.2804 555.8 722 .685
1.3797 1.2806 559.3 726 .685
1.3784 1.2807 562.8 732 .685
1.3778 1.2806 566.2 737 .685
1.3777 1.2806 569.6 763 .686
1.3778 1.2805 573.0 769 .686
1.3781 1.2803 576.3 755 .686
1.3784¢ 1.2802 579.6 761 .686
1.3788 1.2801 582.9 767 .687
1.3791 1.2800 586.2 772 .687
1.3795 1.2799 589.4% 778 .687
1.379% 1.2798 592.7 784 .688
1.3803 1.2797 595.9 790 .688
1.3806 1.2796 599.1 795 .689
1.3810 1.2795 602.3 801 .689
1.3813 1.2794 605.5 807 .689
1.3816 1.2793 608.6 812 .690
1.3820 1.2792 611.8 818 .690
1.3823 1.2791 614.9 823 .690
1.3826 1.2790 618.0 829 .691

(ONLY GAS PHASE PERMITTED)

.=~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P B 10.1325 KPA ( 0.10 ATM)

FROZEN COMPOSITIONS
GAM

cP VS COND PRAN
MICRO

J76 K M/S W/CM K
1.17564 1.3320 483.9 477 .718
1.1803 1.3312 488.3 688 .714
1.1851 1.3305 492.8 498 .710
1.1900 1.3299 497.3 509 .706
1.1948 1.3293 501.8 520 .702
1.1995 1.3288 506.3 531 .699
1.2041 1.3283 510.8 5641 .695
1.2085 1.3279 515.2 551 .692
1.2127 1.3274¢ 519.6 561 .690
1.2167 1.3269 523.9 571 .687
1.2206 1.3264 528.0 580 .686
1.2238 1.3258 532.0 588 .685
1.2270 1.3251 535.9 596 .684
1.2301 1.3243 539.6 603 .684%
1.2330 1.3235 543.3 610 .684
1.2359 1.3226 546.9 617 .684
1.2386 1.3218 550.4 624 .685
1.2414 1.3209 553.8 631 .685
1.2461 1.3200 557.2 637 .686
1.2468 1.3191 560.6 64¢ .686
1.26494 1.3182 564.0 650 .687
1.2521 1.3173 567.3 657 .688
1.2547 1.3165 570.6 663 .688
1.2574 1.3156 573.9 669 .689
1.2600 1.3147 577.2 676 .690
1.2626 1.3139 580.4 682 .690
1.2651 1.3131 583.6 688 .691
1,2677 1.3122 586.8 695 .691
1.2702 1.3114 590.0 701 .692
1.2728 1.3106 593.2 707 .69%3
1.2753 1.3098 596.3 713 .693
1.2778 1.3090 599.4 720 .694
1.2802 1.3082 602.5 726 .69%
1.2827 1.3075 605.6 732 .695
1.2851 1.3067 608.7 738 .695
1.2875 1.3060 611.7 745 .696
1.28%9 1.3652 614.8 751 .696
1.2922 1.3045 617.8 757 .697
1.2945 1.3038 620.8 763 .697
1.2968 1.3031 623.8 769 .698

eSS e .
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FUEL H/C ATOM RATIO =

DRY AIR
T

OOt bt bt bbb ped i b b i e RN NN DR WK

DENSITY

.

P

G/CM3

.3592-5
.1992-5
.0538-5
.9210-5
.7993-5

.6873-5
.5840~-5
.4883-5
.3994-5
.3167-5

.2396-5
.1672-5
.0994-5
.0358~5
.9759-5

.9194-5
.8660-5

8154-5

.7675-5
.7219-5

.6786-5
.6369-5

H
J76

-1827.
-1757.
-1688.
-1619.
-1549.

-1479.
-1410.
-1340.
~1269.
-1199.

-1128.
-1057.
-986.
-914.
-842.

=770.
-697.
-624.
~549.
~474.

-396.
=317.
-234%.
~146.

-52.

52.
169.
303.
457.
632.

831.
1053.
1300.
15790.
1865.

2184,
2526.
2891.
3275.
3676.
4089.

2.000;

UWNPWOOD UVIAHNU VU0 HOEUIAW HNOUW NONAD NDNoow -no

ENTROPY

J76 K

—
[ R¥- V- [V- RN V.V AV f¥- XV V. V- ¥ ]

.3526
L6201

TABLE 11.2D CONCLUDED

MW

27.563

27 .562
27.561
27.55%
27.556
27.552

27.545
27.536
27 .522
27.502
27.472

27 .430
27.369
27 .287
27.178
27.040

26.871
26.672
26.442
26.18¢4
25.897

25.583
25.245
24.887
24.513
24.128
23.740

Fs/A = 0.084535;

vIs
MICRO
POISE

597

609
621
632
644
655

667
678
689
700
711

721
732
762
752
761

770
779
788
797
805

813
821
829
837
845
853

EQUIV. RATIO B 1.250;

(ONLY GAS PHASE PERMITTED)

CHEM.

REACTING COMPOSITIONS

DLVDLT DLVDLP

[ S R S Ll e el el e ey T e e el el el el el o

CcP

J7G K
1.3829

BN~ OUUIDD HUWNRNRN b b e et b e e b s et

. 3845
.3865
.3891

3921

.3956
.3994
.6035
.6078
.64125

L6173
.6226
.4283
L4347
L6422

L6513
L4627
L6776
L6977
.525¢4

.5643
.6201
L7004
.8163
.9808

(GAM)S

[ N i al el e Rl ol ol

R o L S e I e e o el e el ]

Vs

EQUIV. RATIO = 1.2496;

COND PRAN

MICRO

M/S  W/CM K

621.1
636.4%
651.2
665.7
679.8

693.6
707.9
720.2
733.1
745.8

758.2
770.3
782.3
796.0
805.4

1089.6

834
861
888
915
942

968
996
1023
1051
1679

1108
1138

1169 |

1203
1240

1282
1330
1387
1456
1541

1648
1785
1965
2203
2522

2947
3504
4212
5077
6095

7255
8545
9948
116440
12989

14564
16043
176409
18558
19407
19886

.691
.693

1649
.633

1596
577
.558

.5640
.523
.505
.486
.G67

.%47
.427

23964
380

.370

2357
1355

1357

.— PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P B 10.1325 KPA C 0.10 ATM)
FROZEN COMPOSITIONS

cpP
J76 K

1.2991
1.3099
1.3203
1.3304
1.3400

1.36493
1.3582
1.3667
1.3749
1.3826

1.3901
1.3972
1.4039
1.4106
1.64165

1.4224
1.4279
1.64332
1.4382
1.4430

1.4476
1.4519
1.64560
1.4598
1.4635

1.64669
1.4701
1.64730
1.4757
1.4782

1.4805
1.4827
1.4848
1.64869
1.4891

1.4913
1.64937
1.64962
1.4989
1.5017
1.5046

GAM

1.3024
1.2992
1.2961
1.2932
1.2905

1.2879
1.2855
1.2832
1.2811
1.2790

1.2771
1.2753
1.2736
1.2721
1.2706

1.2692
1.2679
1.2666
1.2655
1.2664%

1.2635
1.2626
1.2618
1.2612
1.2607

1.2605
1.2605
1.2608
1.2615
1.2627

1.2642
1.2662
1.2687
1.2716
1.2749

1.2786
1.2829
1.2875
1.2925
1.2978
1.3034

Vs COND PRAN
MICRO
M7S  W/CM K

626.8 776 .698
641.5 806 .700
655.8 837 .702
669.8 867 .703
683.5 897 .704

696.9 927 .705
710.0 957 .706
722.9 987 .707
735.5 1017 .708
747.9 1046 .708

760.2 1076 .709
772.2 1105 .709
784.0 1135 .709
795.7 1164 .709
807.2 1193 .709

818.5 1222 .709
829.7 1251 .708
840.8 1280 .708
851.8 1309 .708
862.6 1338 .707

873.3 1366 .706
884.0 1395 .705
894.7 1424 .705
905.4 1452 .703
916.2 1482 .702

927.2 1511 .700
938.5 1541 .698
950.2 1572 .695
962.4 1605 .691
975.3 1638 .687

988.9 1673 .682
1003.3 1711 .675
1018.4 1752 .668
1034.4 1796 .660
1051.3 1843 .650

1069.0 1893 .640
1087.7 1948 .629
1107.2 2007 .618
1127.5 2069 .606
1148.6 2135 .594
1170.2 2204 .582
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FUEL H/C ATOM RATIO =

DRY AIR
T
K

200
210

440

450
460
470
480
490

500
510
520
530
5640

550
560
3780
580
590

et o ot ot et

MO RN ~NNSNSNSN 00000000 OO0 OF e e et b

DENSITY
G/CM3

.7605-3
.6767-3
.6004-3
.5309-3
.6671-3

.4084~3
.35642-3
.30641-3
.2575-3
.2141-3
.1809-3

L1737-3
.1358-3
.1003-3
.0670~3
.0356-3

.0060-3
.7803-4
.5159-4
.2653-4
.0276-4

.8017-4
.5868-4
.3820-4
.1866-4
.0001-4

.8217-4
.6509-4
.6872-4
.3301-4
.1792-4

.0341-4
.8944-4
.7598-4
.6299-4
.5065-4

.3832-6
.2658-4
.1521-46
.0418-4
.9347-4

H
J76

~2969.
-2958.
~-2948.
-2937.
-2927.

-2916.
-2906.
-2895.
~2885.
-2874.
-2865.

-2863.
-2853.
-2842.
-2831.
~2820.

-2810.
-2799.
-2788.
=2777.
-2766.

=-2755.
-276¢4.
-2733.
-2722.
-2710.

-2699.
-2687.
-2676.
-2664,
-2652.

-2641.
-2628.
-2616.
-2604,
-2591.

-2578.
~-2565.
-2551.
-2537.
-2523.

TABLE 11.3D .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)
2.000; Fs/A = 0.084535; EQUIV. RATIO = 1.2506; CHEM. EQUIV. RATIO = 1.2496;
REACTING COMPOSITIONS
ENTROPY MW VIS DLVDLT DLVDLP CcP (GAM)S Vs COND PRAN
MICRO MICRO
J76 K POISE J76 K M/S  WsCM K

2 6.5412 28.892 115 1.0000 -1.0000 1.0444 1.3803 28l.9 154 777
8 6.5922 28.892 120 1.0000 -1.0000 1.0463 1.3794 288.7 163 .773
3 6.6409 28.892 126 1.0000 -1.0000 1.0483 1.3784 295.4 171 .769
8 6.6876 28.892 131 1.0000 -1.0000 1.0504 1.3774 301.9 180 .766
3 6.7323 28.892 136 1.00006 -1.0000 1.0525 1.3763 308.3 188 .763
7 6.7754¢ 28.892 141 1.0000 -1.0000 1.0548 1.3752 314.5 196 .761
2 6.8168 28.89%2 147 1.0000 -1.0000 1.0571 1.3741 320.6 204 ,759
6 6.8567 28.8%92 152 1.0000 -1.0000 1.0595 1.3729 326.6¢ 212 .757
0 6.8953 28.892 157 1.0000 -1.0000 1.0620 1.3717 332.5 220 .756
4 6.9326 28.892 162 1.0000 -1.0000 1.0645 1.3705 338.2 228 .755
7 6.9621 28.892 166 1.0000 ~1.0000 1.08667 1.3695 362.8 234 .754
7 6.9687 28.892 166 1.0000 ~1.0000 1.0672 1.3693 343.8 236 .75¢4
0 7.0038 28.892 171 1.0000 ~1.0000 1.0699 1.3680 349.3 243 .754%
3 7.0378 28.892 176 1.06001 ~1.0000 1.0728 1.3666 354.8 251 .756
6 7.0708 28.892 1381 1.0001 ~1.0000 1.0758 1.3653 360.1 258 .75¢4
8 7.1030 28.89%2 185 1.0001 -1.0000 1.0790 1.3638 365.3 266 .753
0 7.1343 28.892 190 1.0002 -1.0000 1.0824 1.3623 370.4 273 .753
1 7.1649 28.891 195 1.0003 ~1.0000 1.0860 1.3608 375.5 281 751
3 7.1947 28.891 199 1.0004 ~1.0000 1.0899 1.3592 380.4 290 .749
3 7.2238 28.891 204 1.0006 ~1.0000 1.0941 1.3574¢ 385.3 298 .7647
4 7.2523 28.890 208 1.0008 ~1.0000 1.0987 1.3556 390.1 307 .764
4 7.2801 28.890 212 1.0011 -1.0000 1.1038 1.3536 394.8 316 .741
3 7.3075 28.889 217 1.0014 ~1.0001 1.1094 1.3516 399.4 326 .737
2 7.3343 28.888 221 1.0019 ~1.0001 1.1156 1.3493 403.9 336 .732
0 7.3606 28.886 225 1.0025 ~1.0001 1.1226 1.3469 408.3 367 .727
7 7.3865 28.884¢ 229 1.0032 ~-1.0001 1.1306 1.3443 4612.6 359 .721
4 7.4120 28.882 233 1.0040 ~1.0002 1.1391 1.3415 416.9 372 .714
9 7.4371 28.879 237 1.0051 ~1.0002 1.1489 1.3385 421.0 386 .707
4 7.4620 28.875 241 1.0063 ~1.0003 1.1600 1.3353 425.1 601 .698
7 7.4865 28.871 245 1.0078 ~1.0004 1.1723 1.3318 429.1 418 .689
9 7.5108 28.866 249 1.0096 ~1.0004 1.1862 1.3282 433.0 436 .679
0 7.5349 28.860 253 1.0117 ~1.0006 1.2016 1.3242 436.8 455 .668
9 7.5589 28.852 257 1.0141 ~1,0007 1.2189 1.3201 440.5 477 .657
6 7.5828 28.844 261 1.0169 ~-1.0008 1.2382 1.3157 444.1 501 .645
1 7.6065 28.834 265 1.0201 ~1.0010 1.2595 1.3110 447.6 527 .633
4 7.6303 28.822 269 1.0237 ~1.0012 1.2832 1.3062 451.1 555 .621
5 7.6541 28.808 272 1.0278 ~1.0014 1.3093 1.3012 454.5 585 .610
2 7.6779 28.793 276 1.0324 ~-1.0017 1.3381 1.2959 457.8 617 .599
7 7.7019 28.775 280 1.0376 ~1.0020 1.3697 1.2906 461.0 652 .589
8 7.7260 28.755 284 1.0633 ~1.0023 1.4042 1.2851 46464.2 688 .579
6 7.7503 28.732 287 1.0696 ~1.0026 1.4420 1.2795 467.4 726 .571

P = 101.325 KPA ( 1.00 ATM)
FROZEN COMPOSITIONS

cpP GAM Vs COND PRAN

MICRO

J76 K M/S W/CM K
1.04644 1.3803 281.9 15¢ .777
1.0463 1.3794 288.7 163 .773
1.0483 1.3784 295.4 171 .769
1.0504 1.3774 301.9 180 .766
1.0525 1.3763 308.3 188 .763
1.0548 1.3752 314.5 196 .761
1.0571 1.3741 320.6 2064 .759
1.0594 1.3729 326.6 212 .757
1.0619 1.3718 332.5 220 .756
1.0644 1.3706 338.2 228 .755
1.0665 1.3696 342.8 234 .755
1.0669 1.3693 343.8 235 .755
1.0696 1.3681 349.4 243 .755
1.0723 1.3668 354.8 250 .755
1,0750 1.3656 360.1 257 .755
1.0778 1.3663 365.4 265 .755
1.0807 1.3629 370.5 272 .755
1.0836 1.3616 375.6 279 .755
1.0866 1.3603 380.6 287 .75¢4%
1.0896 1.358% 385.5 294 .754
1.0926 1.3576 390.3 362 .753
1.0958 1.3562 395.1 309 .753
1.0989 1.3548 399.8 316 .752
1.1021 1.3535 404.5 324 .752
1.1054 1.3521 409.1 331 .752
1.1087 1.3507 4613.6 338 .751
1.1120 1.3493 ¢18.1 345 .751
1.1156 1.3479 46422.5 353 .751
1.1188 1.3465 426.9 360 .751
1.1223 1.3452 431.2 367 .750
1.1258 1.3438 635.5 374 .750
1.1294 1.3424 439.7 382 .75¢0
1.1330 1.3411 444.0 389 .749
1.1367 1.3397 448.1 397 .748
1.1404 1.3384 6452.3 406 .747
1.16442 1.3371 4656.4 412 .746
1.1480 1.3358 460.5 420 .745
1.1519 1.3346 664.6 428 .744%
1.1558 1.3333 468.6 436 .742
1.1598 1.3321 472.7 464 .74¢1
1.1638 1.3309% 476.7 453 .739

|
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FUEL

T

740

750
760
770
780
790

800
810
820
830
840

850
860
870
880
2890

900
910
920
930
940

950
960
970

— 980

= 990

H7C ATOM RATIO =
DRY AIR

CHUILW HUHULHHE HUWWWW PR PDD DDPLLD DDA/ PLH VUL UTULLLILIULN

DENSITY
G/CM3

.8306-4
.7293-4
.6307-6
.5345-4
.4607-4

.3492-4
.2597-4
.1722-4
.0866-4%
.0029-4

.9210-4
.8409-4
.7627-4
.6863-4
.6119-4

.5396-4
.4697-6
.6022-4
.3374-4
.2753-4

.2160-4
.1594~-4
.1052-4
.0532-4
.0032-4

.9548-4
.9080-4
.8625-4
.8182-4
.7750-4

.7329-4
.6917-4
.6515-4
.6122-4
.5737-4

.5361-6
.6992-4
.4631-4
.4278-6
.3931-4

PNUILUN DOV NR ANOUWD HNONU WL DN =PV NN voP,rPOC

2.000;

EN

C0COCO0O00 (OO CEXMOE000s 000000000 C0000I0O00 000008 OO~~~ NSNS

TROPY
Js7G K

.7749
.7998
.8250
.8506
.8767

.9032
.9302
<9578
.9859
.0146

.0438
0735
L1036
.1338
1642

.1943
.2238
.2525
.2800
.3059

.3302
.3529
. 3740
.3937
<4124

.6303
.4475
L6661
L4804
<6963

.5119
.5273
.5425
.5575
.5724

.5870
.6015
.6159
.6300
.6441

TABLE 11.3D CONTINUED

MW

28.706
28.678
28.646
28.611
28.573

28.531
28.485
28.636
28.383
28.326

28.266
28.204
28.138
28.072
28.004

27.938
27.8746
27.815
27.761
27.715

27.676
27.646
27.622
27.605
27.593

27.584
27.578
27.574
27.571
27.569

27.568
27.567
27.566
27.566
27.565

27.565
27 .565
27.565
27.565
27 .565

Fs7A = 0.084535;

VIs
MICRO
POISE

291
295
298
302
305

309
312
316
319
323

326
333
336
339

342

EQUIV. RATIO = 1.250;

DLVDLT

[ U S T R e T e ey el R el e e I el R B el el ol el ol

DLVDLP

.0564 ~1.0030
.0639 -1.0035
.0720 ~-1.0039

.0807 -1.0044
.0900 -1.0050
.0998 -1.0055
L1100 -1.0061
.1206 -1.0068
L1313 -1.0076
.1420 -1.0080
.1521 -1.0086
.1614 -1.0091
.1692 -1.0096
.1747 -1.0099
.1770 -1.0101

0155 -1.0009
0108 -1.0007
0076 -1.0005
0053 -1.0003
0037 -1.0002

-0010 -1.0001

NLY GAS PHASE PERMITTED)

cpP

J7G K

et e et ot b bt et et ad pod ot ot |4 =t o ot et et HNNNDN NDROMNNN et et e et et et pd e

.4829
.5274
.5753
.6268
.68138

.76403
.8018
.8659
.9316
.9977

.0621
L1224
.1750
.2157
.2396

L2416
.2173
.1648
. 0857
.9863

.8769
.7692
.6728
.5933
.5315

.4859
.4533
.4305
.6148
.6042

.3969
.3921
.3888
.3867
.3853

.3844
.3839
. 3836
.3835
.3835

CHEM.

EQUIV. RATIO B 1.2696;
REACTING COMPOSITIONS

(GAM)S

o bt bt bt et bt bt b e bt e e e ) b e et et b e

b ot ot et bt bt e ek bt et bt e

Vs COND PRAN
MICRO

M/7S  W/CM K

470.5 766 .563
473.6 807 .557
476.6 850 .553
479.6 894 .549
482.7 938 .548
485.7 982 .547
488.7 1026 .549
491.8 1069 .551
494.9 1110 .556
498.1 1147 .562
501.3 1181 .569
504.7 1209 .578
508.2 1229 .588
511.8 1239 .600
515.6 1237 .614
519.6 1221 .628
523.9 1191 .643
528.5 1147 .658
533.4 1092 .671
538.6 1032 .683
566.0 972 .691
5649.5 918 .695
554.9 876 .697
560.2 840 .696
565.1 815 .695
569.7 800 .693
574.0 790 .692
578.0 785 .690
581.8 783 .690
585.4 784 .689
588.9 786 .689
592.3 790 .689
595.6 794 .689
598.9 798 .689
602.2 803 .689
605.4 808 .690
608.6 813 .690
611.7 818 .69¢
614.9 824 .690
618.0 829 .691

.- PROPERTIE% BASED ON EQUILIBRIUM COMPOSITIONS

P = 101.325 KPA ( 1.00 ATM)
FROZEN COMPOSITIONS

cpP
Js76 K

L1679
.1720
L1762
.1804
.1846

.1889
.1932
.1975
.2018
.2061

.2103
L2146
.2188
.2229
.2269

.2308
.2346
.2382
L2417
.2450

.26482
.2512
.2541
.2570
.2597

.2624
.2650
.2676
.2702
.2727

et ot ot ek el e e ek e et et e et Bl et et et bt e b et bl b e b e b e S e b e e b e et

GAM

1.3298
1.3287
1.3276
1.3266
1.3256

1.3247
1.3239
1.3231
1.3223
1.3217

1.3210
1.3205
1.3200
1.3196
1.3192

1.3189
1.3186
1.3182
1.3179
1.3175

1.3170
1.3164
1.3158
1.3151
1.3144

1.3137
1.3129
1.3121
1.3113
1.3165

1.3098
1.3090
1.3082
1.3074
1.3067

1.3059
1.3052
1.3045
1.3038
1.3031

Vs COND PRAN
MICRO

M/7S5  W/CM K

430.7 461 .737
486.7 470 .735
488.8 479 .733
492.8 488 .731
496.9 497 .728
500.9 506 .726
505.0 515 .723
509.1 525 .720
513.2 5364 .718
517.4 544 .715
521.5 554 ,712
525.7 564 .709
529.9 57¢ .706
534.2 583 .704
538.4 593 .701
562.6 603 .699
546.7 612 .697
550.8 621 .695
5564.9 630 .693
558.8 638 .692
562.6 646 .691
566.3 654 .691
569.9 661 .69¢C
573.4 668 .690
576.8 675 .691
580.1 681 .691
583.4 638 .691
586.7 694 .692
589.9 701 .692
593.1 707 .693
596.3 713 .693
599.4 720 .694%
602.5 726 .69%
605.6 732 .695
608.7 738 .695
611.7 7645 .696
614.8 751 .696
617.8 757 .697
620.8 763 .697
623.8 769 .698
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FUEL H/C ATOM RATIO =

DRY AIR

T

b ot et et et ot et el et et ot o = et NN NN NRNNVNN NN WO W

DENSITY
G/CM3

.3592-4%
.1992-4
.0538-4
.9210-¢
.7993-4

.6873-64
.5840-4
.4883-4
.3994~-4
.3167-4

.23%6-%
.1672-4%
.0995-4
.0358-4
.9760-4

.9195-4
.8661-4
.8157-4
.7678-4
.7226-4

.6792-4
.6381-4
.5989-4
.5614-4
.5255-4

.4910-4%
.4578-4
.4257-4%
.3%45-4
.36642-4

.3364-4
.3051-4
.2761-6
.264764-4
.2189-6

.1906-4
.1625-46
.1347-¢6
.1070-¢6
.0796-4
.0525-4

H
J/7G

~-1827.
-1757.
-1688.
-1619.
-1549.

~-1479.
~1410.
-1340.
-1269.
-1199.

-1128.
-1057.
-986.
-914.
-843.

=-771.
-699.
-626.
=-553.
-479.

-405.
-331.
-255.
-177.

-98.

-17.

67.
156.
251,
354,

666 .
589.
725.
875.
1039.

1217.
1411,
1618.
1840.
2075.
2325.

2.

HONUNOMN HOWWKF HULWU VOHO® WVHAPOW NVOHLPUILT NNOoEeY oFRULIBO

TABLE 11.3D CONCLUDED .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)

000; FrA = 0.084535;

ENTROPY
J76 K

8.6580
8.7255
8.7%00
8.8517
8.9109

8.9678
9.0226
9.0754
9.1266
9.1760

9.2240
9.2705
9.3157
9.3597
9.4025

9.4442
9.64849
9.5247
9.5636
9.6018

9.6393
9.6763
9.7128
9.7492
9.7855

9.8221
9.8593
$.8977
9.9377
9.9800

10.0253
10.0741
10.1269
10.1839
10.2452

10.3108
10.3804
10.4539
10.5310
10.6115
10.6953

MW

27.565
27.564
27.564
27.564
27.564

27.564
27.564
27.564
27.564
27.564

27.564
27.564
27.564
27.564
27.56%

27.564
27.563
27.563
27.562
27.560

27.559%
27.556
27.552
27.546
27 .539

27.528
27.513
27.492
27.464
27.625

27.376
27.309
27.226
27.125
27.006

26.867
26.710
26.535
26.363
26.135
25.911

VIS
MICRO
POISE

417
431
445

655

667
678
689
700
711

722

EQUIV. RATIO

.0001
.0000
.0000
.0000

.0000
.0000
.00090
.0000
.0000

.0000
L0001
.0001
.0002
.0003

.0004
.0006
.0010
.0015
.0022

.0033

.079%0

bt ot bt el et et o et el et e e et Bl bt et et G e et el et ek b e et e Bt et e e e et et

= 1.250;

REACTING COMPOSITIONS
DLVDLT DLVDLP

.0002 -1.0000
-1.
-1.
-1.
-1.

-1.
-1.
-1.
-1.
-1.

0000
0000
0000
00080

0000
0000
0000
0000
0000

cP
J7G K

1.3836
1.3847
1.3866
1.3891
1.3921

1.3956
1.3993
1.4034
1.4076
1.4120

1.64166
1.4213
1.4261
1.4311
1.6364

1.4421
1.6485
1.4558
1.64645
1.4752

1.4887
1.5063
1.5294
1.5603
1.6020

1.6585
1.7348
1.8367
1.9703
2.1400

2.3470
2.5877
2.8543
3.1372
3.4275

3.7188
4.0077
%4.2928
4.5736
4.8498
5.1208

(GAM)S

1.2789
1.2785
1.2780
1.2774
1.2766

1.2757
1.2748
1.2738
1.2727
1.2717

1,2706
1.2694
1.2683
1.2672
1.2660

1.2647
1.2634
1.2620
1.2603
1.2584

1.2561
1.2533
1.2498
1.2454
1.2399

1.2331
1.2248
1.2152
1.2045
1.1933

1.1823
1.1723
1.1637
1.1567
1.1512

1.1471
1.1440
1.1417
1.1402
1.1393
1.1388

VS

CHEM. EQUIV. RATIO B 1.2496;

COND PRAN

MICRO

M/S  W/CM K

621.1
636.3
651.2
665.7
679.8

907.5

915.4
922.7
929.3
935.5
941.5

947.5
$54.0
961.3
969.3
978.3

988.0
998.5
1009.7
1021.6

834
861
888
915
941

968
995
1022
1050
1077

1105
1133
1162
1192
1222

1254
1288
1325
1365
1610

1462
1521
1592
1677
1782

1912
2075
2282
2563
2871

3275
3762
4332
4982
5707

6500
7355
8266
9224

1034.0 10219
1047.0 11235

.691
.693
.694
.696
.697

.699
.700
.701
.702
.703

.703
.703
.703
.703
.702

.700
.698
.695
.691
.685

.679
.671
.662
.651
.639

.626
.612
.598
.584
.569

.555
.539
.523
.506
.488

.470
.653
.636
.620
.406
.394

P = 101.325 KPA ( 1.00 ATM)

ceP
J76 K

1.2991
1.3099
1.3203
1.3304
1.3400

1.36493
1.3582
1.3667
1.3749
1,.3826

1.3901
1.3972
1.4039
1.4104
1.4165

1.4224
1.64279
1.64332
1.4382
1.4430

1.64475
1.4518
1.4559
1.4597
1.4634

1.4669
1.4702
1.4733
1.4762
1.4789

1.4814
1.4838
1.4859
1.4879
1.4897

1.4914
1.4930
1.4946
1.4961
1.4976
1.4992

GAM

1.2618
1.2634
1.2653
1.2674
1.2697
1.2723

FROZEN COMPOSITIONS
Vs

M/S

1106.7

COND

MICRO
WsCM K

776
806
837
867
897

927
957
987
1017
1046

1076
1105
1135
1164
1193

1222
1251
1280
1308
1337

1365
1393
1421
1449
1477

1505

1534 .

1562
1590
1619

1648

1679 .
1709 .

1740

1772 .

1806
1840
1876

1914 .

1954
1996

PRAN

.698
.700
.702
.703
.7064

.705
.706
.707
.708
.708

.709
.709
.709
.709
.709

.709
.709
.708
.708
.707

.707

ceecetze. K
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FUEL H/C ATOM RATIO =

DRY AIR

T
K

200
210
220
230
240

250
260
270
280
290
298

300
310
320

340

350
360
370
380
396

400
410
420
430
%49

450
460

480
490

500

528
530
540

550
560
570
580
590

bt e s et bt

NN OO AR ONARN NSNS 00 00 0o 0o (0 O DO D b el e e

DENSITY
G/CM3

.7605-2
.6766~2
.6006-2
.5309-2
.4671-2

.60864-2
.3542-2
.3041-2
.2575-2
.21641-2
.1809-2

.1737-2
.1358-2
.1003-2
.0670-2
.0356-2

.0060-2
.7806-3
.5161-3
.2656-3
.0280-3

.8022-3
.5875-3
.3829-3
.1878-3
.0016~3

.8236-3
.6532-3
.4901-3
.3337-3
.1837-3

.0395-3
.9009-3
.7676-3
.6391-3
.5153-3

.3959-3
.2805-3
.1691-3
.0613-3
.9570-3

H
J/G

-2969.
-2958.
-2948.
-2937.
-2927.

-2916.
-2906.
-2895.
-2885.
-2874.
-2865.

-2863.
-2853.
-2842.
-2831.
-2820.

-2810.
-2799.
~2788.
=2777.
-2766.

-2755.
=-2744.
-2733.
-2722.
-2711.

-2708.
-2688.
=-2677.
-2666.
-2654.

-2643.
-2631.
-2620.
-2608.
-2596.

-2584.
-2572.
-2560.
-2548.
-2535.

2.000;

COLOR AP W BNV WAV UVAUNG ORWON ~NPOARNN WLORULRN

EN

NI O AN Lo o W N e (- N N N e L= 0 - W e W e (= N~ N~ e N ) OO [ - RO AE, NS

TROPY
J7G K

.8786
. 9296
.9783
.0250
.0697

L1127
.15641
L1941
.2326
.2700
.2995

.3061
L3411
.3751
L4082
L4403

.4716
.5021
.5319
.5609
.5893

L6171
.6462
.6709
6969
.7225

L1677
L7723
.7966
.8205
.8440

.8673
.8901
.9128
.9351
.9572

.9791
.0009
L0224
.0439
.0652

F/7A

TABLE 11.4D
0.084535; EQUIV. RATIO
MW VIS DLVDLT
MICRO
POISE
.892 115 1.0000
.8%92 120 1.0000
.892 126 1.0000
.892 131 1.0000
.892 136 1.0000
.892 141 1.0000
.892 147 1.0000
.892 152 1.0000
.892 157 1.0000
.892 162 1.0000
.892 166 1.0000
.892 166 1.0000
.892 171 1.0000
.892 176 1.0000
.892 181 1.0000
.892 185 1.0000
.892 190 1.0000
.892 195 1.0001
.892 199 1.0001
.892 204 1.0002
.891 208 1.0002
.891 212 1.0003
.891 217 1.0004
.891 221 1.0006
.890 225 1.0008
.890 229 1.0010
.889 233 1.0013
.888 237 1.0016
.887 241 1.0020
.886 245 1.0025
.884 249 1.0030
.882 253 1.0037
.880 257 1.00645
.877 261 1.0054
.874 265 1.0065
.870 269 1.0077
.865 272 1.0091
.860 276 1.06107
.854 280 1.0125
.848 284 1.0145
.840 237 1.0168

pLVDLP

-1.
-1.
-1.
-1.
~-1.

-1.
-1.
-1.
-1.
-1.0
-1.

-1.
-1.
-1.
-1.
-1.

-1.
-1.
-1.
-1.
-1.

=1,
-1.
~1.
-1.
-1.

-1.
-1.
~1.
-1.
-1.

-1.
-1.
-1.
-1,
-1.

-1.
-1.
-1.

-1.

cp

J7G K

bt et ot ot Bt o bt bt et d et e bt bt et bt ol et bt e et et e B S b el et e b e et et B e e

. 06444
.0463
.0483
.0504
.0525

.0548
L0571
.059%95
L0619
.0644
.0666

.0670
L0697
.0725
.0753
L0783

.0813
. 0844
.0877
L0911
.0946

.0983
.1023
L1064
.1108
.1155

.1206
L1260
.1318
.1380
.16448

CHEM.

(GAM)S

1.3803
L3794
.3784
L3774
.3763

.3752
L3761
.3729
L3717
.3705
.3695

.3693
.3680
.3667
.3654
L3641

.3627
L3613
.3599
.3584
.3569

.3553
.3537
.3520
.3503
.3685

L3667
. 36447
.3627
.36406
.3384

L3361
. 3337
L3311
. 3285
1.3257

1.3228
1.3198
1.3166
1.3133
1.3098

[P P e Ll e L el e T el e el B ol el

EQUIV.

RATIO = 1.2496;

Vs COND PRAN
MICRO

M/S  W/CM K
281.9 156 .777
288.7 163 .773
295.4 171 .769
301.9 180 .766
308.3 188 .763
314.5 196 .761
320.6 204 .759
326.6 212 757
332.5 220 .756
338.2 228 .755
342.8 234 .755
363.8 235 ,755
349.3 243 .754
354.8 250 .755
360.1 258 .755
365.3 265 .755
370.5 272 .755
375.5 280 .754
380.5 288 .753
385.4 295 .752
390.2 303 .750
395.0 311 .7649
399.7 319 .747
406.3 328 .746
408.8 336 .744
613.2 365 .742
417.6 356 .739
421.9 363 .736
426.2 373 .733
430.4 383 .729
436.5 393 .725
438.5 405 .721
442.5 417 .715
446 .6 430 .710
450.3 463 .703
456.1 458 .697
457.8 476 .690
461.6 490 .682
465.0 508 .675
468.5 527 .667
472.0 547 .659

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)

= 1.250;
REACTING COMPOSITIONS

J

et ot b ot e ek et et d et ot ot e b bt bt bt e et ek el et Gt e e e e e et e e e

P = 10613.25 KPA (10.00 ATM)

FROZEN COMPOSITIONS

cpP
/G K

. 0646
.0463
.0483
.0504
.0525

.0548
.0571
L0594
.0619
L0644
.0665

.0669
.0696
.0723
.075¢0
.0778

.0807

GAM

Vs COND PRAN
MICRO

M/5  W/CM K

281.9 154 .777
288.7 163 .773
295.4 171 .769
301.9 180 .766
308.3 188 .763
314.5 196 .761
320.6 204 .759
326.6 212 .757
332.5 220 .756
338.2 228 .755
342.8 234 .755
3643.8 235 .755
349.46 243 .755
3564.8 250 .755
360.1 257 .755
365.4 265 .755
370.5 272 .755
375.6 279 .755
380.6 287 .754
385.5 294 .754
390.3 302 .753
395.1 309 .753
399.8 316 .752
406.5 324 .752
409.0 331 .752
413.6 338 .752
418.0 345 .752
422.4 352 .751
426.8 359 .751
431.1 366 .751
435.3 373 .751
439.6 380 .751
463.7 388 .751
447.8 395 .75¢0
451.9 402 .750
456.0 410 .749
460.0 417 .749
463.9 425 748
467.9 432 .747
471.8 440 .747
475.7 447 .7646
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FUEL H/C ATOM RATIO =

DRY
T
K

600
610
620
630
640

650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

800
810
820
830
840

850
860
870
820
890

900
910
920
930
940

950
960
970
980
990

AIR

O LM N NN HWHNL W (SRR RV S p o FoN S D LS RS RS, R, RV ] [SRC NE, AN, RS}

DENSITY
G/7CM3

.8559~3
.7579-3
.6629~3
.5706-3
.4809-3

.3936-3
.3087-3
.2260-3
.1454-3
.0667-3

.9899-3
.9149-3
.86415-3
.7697-3
.6994-3

.6305-3
.5630-3
.4968-3
.6319-3
.3682-3

.3057~-3
.26645~3
.1846~3
.1259-3
.0685-3

.0125-3
.9580-3
.9051-3
.8538-3
.8042-3

.75664-3
.7103-3
.6660-3
.6233-3
.5822~-3

.5625-3
.5040-3
.4667-3
.6305-3
.3952-3

H
J76

-2522.
~-2510.
-2697.
-26483.
-2470.

-2456.
-26462.
-2428.
-26413.
-2398.

-2383.
-2367.
-2351.
-2335.
-2318.

-2300.
-2282.
-2263.
-2244.
-2224.

-2204.
-2184.
-2163.
~2141.
~2119.

-2098.
-2076.
-2054.
-2033.
-2012.

-1992.
-1973.
-1955.
-1937.
-1920.

-1904.
-1888.
-~1873.
-1858.
-1843.

2.000;

O W WO 00 U1~ i whnoo~ OO~ P 00 O (Vo Je JR-JL NIEN PRV N N RV ]

EN

NN SN N NN b B Bt S I NN N NN NN R R R N

TROPY
J76 K

.0864
.1076
.1288
L1499
L1711

.192¢4
L2137
.2352
.2568
.2787

.3007
.3230
. 36456
.3685
L3917

.4153
L6393
L4636
L4883
L5134

.5388
.5645
.5903
L6163
.6423

L6681
.6935
.7184
L7627
L7661

.7885
.8098
.8300
.8491
.8672

.8845
L9010
L9168
.9321
. 9470

TABLE 11.4D CONTINUED

MW

.831

063

. 987
.931
.878
.828
.782

L7641
.706
.676

2631

.615
.603
.594
.586
.581

Fs7A = 0.084535;

VIS
MICRO
POISE

291
294
298
302
305

309
312
316
319
323

326
329
333
336
339

342
346
349
355

358

EQUIV. RATIO

DLVDLT

=

et b s s

bt bt b

bt bt s et

el el e e e R e e

= 1.250;

DLVDLP

L0011
.0012
L0014
L0016
.0018

.0021
.0024
.0027
.003¢0
L0034

.0037
.0042
.0046
.0051
.0056

L0061
.0067
.0072
.0078
.0083

.0089
.0093
.0097
.0101
.0103

.0103
.0102
.0099
.0094
.0086

.0078
.0068
.0058
.0048
.0039

L0031
.0024
.0019
.0014
L0011

CHEM. EQUIV. RATIO = 1.2496;
REACTING COMPOSITIONS

cpP (GAM)S Vs COND PRAN

MICRO

J7G K M/ W/7CM K
1.2727 1.3062 475.4 569 .651
1.2914 1.3024 678.7 591 .643
1.3118 1.2985 482.0 616 .635
1.3341 1.2945 485.2 641 .628
1.3582 1.2903 +488.4 668 .620
1.3845 1.2860 491.5 696 .614
1.412%9 1.2816 46494.6 726 .607
1.4437 1.2771 497.6 757 .602
1.4770 1.2725 500.6 790 .597
1.5129 1.2678 503.5 824 .592
1.5514 1.2631 506.4 859 .589
1.5927 1.2583 509.3 895 .586
1.6366 1.2536 512.2 932 .584
1.6831 1.2489 515.1 970 .583
1.7320 1.2443 518.0 1008 .583
1.7830 1.2398 520.9 1046 .584
1.8355 1.2355 523.8 1085 .585
1.8889 1.2315 526.8 1122 .588
1.9423 1.2277 529.8 1157 .591
1.9945 1.2242 532.9 1190 .595
2.0639 1.2212 536.1 1220 .601
2.0889 1.2186 539.4 1244 .607
2.1273 1.2165 562.7 1263 .614
2.1569 1.2150 546.3 1275 .622
2.1753 1.2142 549.9 1278 .631
2.1802 1.2141 553.7 1272 .640
2.1695 1.2148 557.7 1256 .650
2.1421 1.2164 561.8 1230 .661
2.0979 1.2189 566.1 1196 .671
2.0386 1.2224 570.6 1155 .680
1.9672 1.2268 575.3 1110 .688
1.8885 1.2320 580.0 10649 .694
1.8080 1.2378 584.9 1019 .699
1.7306 1.2439 589.8 98¢ .701
1.6605 1.26498 594.6 946 .702
1.6001 1.2553 599.2 919 .701
1.5502 1.2602 603.7 898 .700
1.5103 1.2644 607.9 883 .699
1.4792 1.2678 611.9 872 .697
1.4554 1.2704 615.7 865 .696

(ONLY GAS PHASE PERMITTED)

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P = 1013.25 KPA (10.00 ATM)
FROZEN COMPOSITIONS

cpP
JsG6 K

1.1650
1.1688
1.1726
1.1764
1.1802

1.1840
1.1879
1.1917
1.1956
1.1995

1.2034
1.2073
1.2111
1.2150
1.2189

1.2227
1.2265
1.2303
1.2341
1.2378

1.2415
1.2451
1.2486
1.2521
1.2555

1.2589
1.2621
1.2653
1.2683
1.2713

1.2741
1.2769
1.2796
1.2822
1.2848

1.2873
1.2897
1.2921
1.2945
1.2968

GAM

1.3290
1.3277
1,3265
1.3253
1.3241

1.3229
1.3218
1.3207
1.3196
1.3186

1.3176
1.3167
1.3158
1.3149
1.3141

1.3134
1.3127
1.3121
1.3115
1.3110

1.3105
1.3101
1.3097
1.309¢4
1.3091

1.3089
1.3087
1.3084
1.3082
1.3079

1.3076
1.3072
1.3068
1.3063
1.3058

1.3053
1.3047
1.3041
1.3035
1.3029

Vs COND PRAN
MICRO

M/S W/CM K
479.5 455 .745
483.4 463 .76¢
487.2 471 .763
491.0 478 .7642
494.8 486 .741
498.5 49¢ .739
502.3 503 .738
506.0 511 .737
509.8 519 .735
513.5 527 .734
517.3 536 .732
521.0 5644 .730
524.8 553 .729
528.5 562 .727
532.3 570 .725
536.1 579 .723
539.9 588 .721
563.7 597 .719
547.6 606 .717
551.4 615 .716
555.3 623 714
559.2 632 .712
563.2 641 .710
567.1 650 .708
571.0 659 .706
576.9 667 .705
578.8 676 .703
582.7 686 .702
586.5 692 .701
590.2 700 .700
593.9% 708 .699
597.5 715 .698
601.0 722 .698
604.4 730 .697
607.8 736 .697
611.0 7643 .697
616.2 750 .697
617.4 756 .698
620.5 763 .698
623.6 749 .698
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FUEL H/C ATOM RATIO =

DRY AIR

2450

2500
_2550
2600
2650
2700

2750
2300
2850

2900

=2950
3000

DENSITY
G/7CM3

3.3607-3
3.1997-3
3.0540-3
2.9211-3
2.79964-3

2.6876-3
2.5840-3
2.4883-3
2.3994-3
2.3167-3

2.2395-3
2.1672-3
2.0995-3
2.0359-3
1.9760-3

1.9195-3
1.8662-3
1.8157-3
1.7679-3
1.7226-3

1.6795-3
1.6385-3
1.5996-3
1.5621-3
1.5265-3

1.64924-3
1.4597-3
1.4284-3
1.3982-3
1.3692-3

1.3412-3
1.3140-3
1.2877-3
1.2621-3
1.2371-3

1.2126-3
1.1885-3
1.1648-3
1.1415-3
1.1185-3
1.0958-3

H
J/G

-1829.
-1758.
-1688.
-1619.
-1549.

-1479.
-1410.
-13490.
-1269.
-1199.

-1128

-1057.
-986.
-915.

-843

=771.
-699.
-627.
~-554.
-481.

-408.
-335.
-261.
-186.
-1l1.

.

2.

00

EN

~

(Y- RV- RV RV ¥ - IV ] [¥- RV RV V- RV J RY-RV¥-RV- RV IV} OO0 00 00 00 00 00 00 00 09 0o 0o 00 Oc 00 0o 09 00 (® 00 O0 00 00

TABLE 11.4D CONCLUDED

0; F/A O 0.084535;

TROPY
Js7G K

.9616
.0305
.0953
L1571
.2163

.2732
.3280
.3809
.6320
.4815

.5294
.5759
.6211

Ml

.577

.557

.554
.5649
.544

526

.513
496
.673
.666

408

.362
.307
.261
.164
.075
.975

VIS
MICRO
POISE

417
431
445
458
472

485
498
511
523
536

549
561
573
585
597

609

872

EQUIV. RATIO B 1.250;

DLVDLT

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

.0032
.0010
.0004
.0002

-1.
-1.
-1.
-1.
-1.

-1.
-1.
-1.
-1,
-1.

~-1.
-1,
-1.
-1.
-1.

cCoOoO00 oOo0oo

(ONLY GAS PHASE PERMITTED)

CHEM.

EQUIV.

REACTING COMPOSITIONS
DLVDLP

.0124 -1.0008
-1.
-1.
-1.
-1.

0002
0001

o oocooco oo
o ocoocoooe o
o ocoooo oo
o coocoo oo

[~ =N =]
oo
cooo
o000

o oococoo
OO oOo oo oo oOocOoOOoO0N
[=N=No=N=] [—X-R =R ~—N—] [~ R — N — N e e ]
VIAUN HHEHOO 00000

co o
co o
- O
o~

.0019
.0025
.0032

.0041
.0052
.0064
.0078
.0092
.0107

cpP
J/G K

L4375
. 3977
.3902
L3903
L3926

.3958
L3994
.4036
L4076
L4119

.6l64
.6209
L4254
L4300
L4346

L4393
L4661
L4691
.4545
.4604

L4670
L4766
L4837
.4968
.5085

.5257
.5476
.5755
L6113
.6570

L7150
.7879
.8778
. 9864
L1139

.2590
.4184
.5881
L7632
2.9398
3.11644

PNRNN Nt bt e pt = b o R b R e e et et e et

(GAM)S

.26498

P T S ke Y Ll b el e el el el ol
N
o
o
1~

RATIO = 1.26496;
Vs COND PRAN

MICRO

M/ W/CM K
619.64 862 .696
635.9 868 .694
651.1 890 .695
665.6 915 .696
679.8 942 .697
693.5 968 .699
707.0 995 .700
720.2 1022 .701
733.1 1050 .7¢02
745.8 1077 .703
758.2 1104 .703
770.4 1132 .704
782.4 1160 .704
794.2 1188 .704
805.8 1217 .704
817.2 1246 .704
828.5 1275 .703
839.5 1305 .702
850.4 1337 .701
861.2 1370 .699
871.7 16405 .696
882.0 1442 .693
892.2 1482 .690
902.1 1526 .686
911.8 1576 .681
921.2 1633 .675
930.3 1698 .668
939.0 1774 .660
947.4 1864 .652
955.3 1970 .643
962.8 2098 .633
969.9 2252 .623
976.8 2437 .613
983.4 2657 .602
990.0 2917 .591
996.7 3219 .579
1003.8 3563 .567
1011.3 3948 .554
1019.3 4372 .540
1027.9 6832 .525
1036.9 5324 .510

.= PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P = 1013.25 KPA (10.00 ATM)

FROZEN COMPOSITIONS
GAM

cP Vs COND PRAN
MICRO

J7G K M/7S  W/CM K
1.2990 1.3022 626.6 775 .699
1.3099 1.2991 641.4 806 .700
1.3203 1.2961 655.8 837 .702
1.3304 1.2932 669.8 867 .703
1.3400 1.2905 683.4¢ 897 .704
1.3493 1.2879 696.8 927 .705
1.3582 1.285% 710.0 957 .706
1.3667 1.2832 722.9 987 .707
1.3749 1.2811 735.5 1017 .708
1.3826 1.2790 747.9 1046 .708
1.3901 1.2771 760.2 1076 .709
1.3972 1.2753 772.2 1105 .709
1.4039 1.2736 784.0 1135 .709
1.641046 1.2721 795.7 1164 .7¢%
1.4165 1.2706 807.2 1193 .709
1.4226 1.2691 818.5 1222 .709
1.4279 1.2678 829.7 1251 .709
1.4332 1.2666 840.7 1280 .708
1.4382 1.2654 851.6 1308 .708
1.4430 1.2643 862.4 1336 .708
1.4475 1.2633 873.0 1365 .707
1.4518 1.2623 883.5 1393 .707
1.4558 1.2614 893.9 1420 .706
1.4597 1.2605 9064.2 1448 .706
1.4634 1.2597 914.4 1476 .705
1.4669 1.2590 924.5 1504 .704
1.4702 1.2583 934.6 1531 .703
1.4733 1.2577 944.5 1559 .703
1.4763 1.2571 954.5 1586 .702
1.4791 1.2566 964.3 1614 .701
1.4818 1.2562 974.2 1642 .699
1.4843 1.2559 984.1 1670 .698
1.4866 1.2556 994.0 1698 .696
1.4889 1.2555% 1004.0 1726 .695
1.4909 1.2554 1014.1 1754 .693
1.4929 1.2556 10264.3 1782 .691
1.4947 1.2558 1034.7 1811 .689
1.4963 1.2562 1045.4 1839 .687
1.4979 1.2568 1056.2 1868 .684
1.4993 1.2576 1067.3 1898 .682
1.5007 1.2585 1078.7 1928 .679



€St

FUEL H/C ATOM RATIO =

DRY AIR
T

440

450
460
470
4890
4990

500
510
520
530
5640

550
560
570
580
590

N (LY R R VN UL s, ppn S0 ;oo VoA ONON g 000 0o

DENSITY
G/CM3

.8024-2
.3832-2
.0022-2
.6542-2
.3353-2

.0619-2
7711-2
.5203-2
.2874-2
.0706-2
.9047-2

.8683-2
.6790-2
.5015-2
.3368-2
.1779-2

.0300-2
.8902-2
.7581-2
.6328-2
.51641-2

.6012-2
.2938-2
.1916~2
.0941-2
.0010-2

.9120-2
.8269-2
.76455-2
.66764-2
.5924-2

.5205-2
.4513-2
.3848-2
.3208-2
.2591-2

.1996-2
.16422-2
.0868-2
.0333-2
.9815-2

H
376

-2969.
-2958.
-2948.
~2937.
-2927.

~-2916.
-2906.
-2895.
-2885.
-2874.
-2865.

-2863.
-2853.
-2842.
-2831.
-2820.

~-2810.
-2799.
-2788.
-2777.
-2766.

-2755.
-27464.
~-2733.
-2722.
-2711.

~2700.
-2689.
-2677.
~2666.
-2655,

-2643.
-2632.
-2621.
-2609.
-2597.

~-2586.
-2574.
-2562.
-2550.
-2538.

2.000;

O~V VUIOUIY WOWOVHW LU VNHUNG ORULON ~NPORNN LOOWLWOON

EN

Lo W e = e ) AP rnOCONON OOV Lo R o W~ N (GRS RV, R5, NS, ] (SR RV RO RN RE ] [ RG AR RN )

TROPY
J7G6 K

L4154
L6664
.5152
.5618
.6066

.6496
L6910
L7309
.7695
.8068
.8363

.8429
.8780
.9120
. 9450
.9772

.008¢
.0389
L0687
L0977
L1261

.1538
.1809
.2075
.2335
L2591

.28641
.3087
.3328
.3565
.3798

L4028
.6254
L6677
L4697
L6914

.5128
.5339
.5549
.5756
.5961

FrA

TABLE 11.5D .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)
0.084535; EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO B 1.26496
REACTING COMPOSITIONS
MW VIS DLVDLT DLVDLP cP (GAM)S Vs COND PRAN
MICRO MICRO
POISE Js6 K M/7S  Ws7CM K

.892 115 1.0000 -1.0000 1.0444 1.3803 281.9 15¢ .777
.892 120 1.0000 -1.0000 1.0463 1.3794 288.7 163 .773
.892 126 1.0000 -1.0000 1.0483 1.3784 295.4 171 .769
.892 131 1.0000 -1.0000 1.0504 1.3773 301.9 180 .766
.892 136 1.0000 -1.0000 1.0526 1.3763 308.3 188 .763
.892 141 1.0000 -1.0000 1.0548 1.3752 314.5 196 .761
.892 147 1.0000 -1.0000 1.0571 1.3741 320.6 204 .75%
.892 152 1.00060 -1.0000 1.0595 1.3729 326.6 212 .757
.892 157 1.0000 -1.0000 1.06619 1.3717 332.5 220 .756
.892 162 1.0000 -1.0000 1.0644 1.3705 338.2 228 .755
.892 166 1.0000 -1.0000 1.0666 1.3695 342.8 234 .755
.892 166 1.0000 -1.0000 1.0670 1.3693 343.8 235 .755
.892 171 1.0000 -1.0000 1.0697 1.3680 349.3 243 .755
.892 176 1.0000 -1.0000 1.0724 1.3667 354.8 250 .755
.892 181 1.0000 -1.0000 1.0752 1.3654¢ 360.1 257 .755
.892 185 1.0000 -1.0000 1.0781 1.3641 365.3 265 .755
.892 1990 1.0000 -1.0000 1.0810 1.3628 379.5 272 .755
.892 195 1.0000 -1.0000 1.0841 1.3614 375.6 280 .754
.892 199 1.06000 ~1.0000 1.0872 1.3600 380.5 287 .754
.892 204 1.0001 -1.0000 1.0903 1.3586 385.4 295 .753
.892 208 1.0001 -1.0000 1.0936 1.3572 390.3 302 .752
.892 212 1.0001 -1.0000 1.0970 1.3557 395.0 310 .751
.892 217 1.0002 -1.0000 1.1005 1.3542 399.7 318 .750
.892 221 1.0002 -1.0000 1.1041 1.3527 404.3 325 .749
.891 225 1.0003 -1.0000 1.1079 1.3512 408.9 333 .748
.891 229 1.0004 -1.0000 1.1118 1.3496 413.4 361 .747
.891 233 1.0005 -1.0000 1.1159 1.3430 417.8 349 .746
.890 237 1.0007 -1.0000 1.1201 1.3463 4622.2 357 .745
.890 241 1.0008 ~1.0000 1.12646 1.3446 626.5 365 .7643
.889 245 1.0011 -1.0001 1.1292 1.3429 430.7 376 .7641
.889 249 1.0013 -1.0001 1.13642 1.3411 434.9 382 .740
.888 253 1.0016 -1.0001 1.1394 1.3393 439.0 391 .737
.887 257 1.0020 -1.0001 1.1449 1.3376¢ 443.1 601 .735
.886 261 1.0024 -1.0001 1.1507 1.3355 447.1 410 .732
.884 265 1.0029 -1.0002 1.1568 1.3335 451.0 421 .728
.882 269 1.0034 -1.0002 1.1634 1.3315 454.9 431 .725
.881 272 1.0040 -1.0002 1.1704 1.3293 458.8 462 .721
.878 276 1.0048 -1.0003 1.1779 1.3272 4662.6 454 .716
.876 230 1.0056 -1.0003 1.1859 1.3249 666.3 466 .712
.873 284 1.0065 -1.0004 1.1945 1.3225 470.0 479 .707
.869 287 1.0076 -1.0004 1.2037 1.3201 473.6 492 .702

H P = 5066.25 KPA (50.00 ATM)
FROZEN COMPOSITIONS

cP GAM Vs COND PRAN

MICRO

J76 K M/S W/CM K
1.0444 1.3803 281.9 156 .777
1.06463 1.3794 288.7 163 .773
1.06483 1.3784¢ 295.4 171 .769
1.0504 1.3774¢ 301.9 180 .766
1.0525 1.3763 308.3 188 .763
1.0548 1.3752 314.5 196 .761
1.0571 1.3741 320.6 204 .759
1.0596 1.3729 326.6 212 .757
1.0619 1.3718 332.5 220 .756
1.0644 1.3706 338.2 228 .755
1.0665 1.3696 342.8 234 .755
1.0669 1.3693 3643.8 235 .755
1.0696 1.3681 349.4 243 .755
1.0723 1.3668 354.8 250 .755
1.0750 1.3656 360.1 257 .755
1.0778 1.3643 365.4 265 .755
1.0807 1.3629 370.5 272 .755
1.0836 1.3616 375.6 279 .755
1.0865 1.3603 380.6 287 .755
1.0895 1.3589 385.5 2%4 .75¢
1.0926 1.3576 390.3 302 .753
1.0957 1.3562 395.1 309 .753
1.0988 1.3548 399.8 316 .752
1.1020 1.3534 4604.5 326 .752
1.1052 1.35206 409.¢ 331 .752
1.1085 1.3507 413.6 338 .752
1.1118 1.3493 618.0 345 .752
1.1151 1.3479 622.4 352 .752
1.1184 1.3665 626.8 359 .752
1.1218 1.3451 431.1 366 .752
1.1252 1.3437 435.3 373 .752
1.1287 1.3423 439.5 380 .751
1.1321 1.3409 643.7 387 .751
1.1356 1.3395 447.8 395 .751
1.1391 1.3381 451.8 402 .751
1.1427 1.3368 455.9 409 .750
1.1462 1.3354 659.8 416 .750
1.1498 1.3341 463.8 424 .749
1.1534 1.3327 467.7 431 .769
1.1570 1.3314 471.6 438 .748
1.1606 1.3300 475.4 446 .748

-



| ——

14!

FUEL H/C ATOM RATIO =

DRY AIR
T
K

i - =R DROORN RN RN NN MRNRNN

DENSITY
G/CM3

.9314-2
.8829-2
.8359-2
.7903-2
.76461-2

.7032-2
.6615-2
.6210-2
.5815-2
.5631-2

.5058-2
.4693-2
.6338-2
.3991-2
.3652~-2

.3321-2
.2997-2
.2681-2
.2371-2
.2067-2

.1769-2
.1477-2
.1191-2
.0910-2
.0634-2

.0363-2
.0096-2
.9835-2
.9578-2
.9326-2

.9079-2
.8837-2
.8600-2
.8367-2
.8141-2

.7919-2
.7704-2
.76946-2
.7290-2
.7093-2

H
J/76

-2526.
=-2514,
-2502.
-2489.
-2477.

-2464.
-2451.
-26438.
=-2425.
=-2412.

-2398.
-238%.
-2370.
-2356.
-2342.

-2327.
-2312.
-2296.
~2280.
-2266.

-2248.
-2231.
-2213.
-2196.
-2177.

-2159.
-2140.
-2120.
-2100.
-2080.

-2060.
-2039.
-2018.
-1997.
-1976.

-1955.
-1934.
-1913.
-1893.
-1873.

2.000;

COAHN O NUINNUT NN

R¥- R R RV N g HNWNO (SR 00 © 00 1= =t

EN

RV ENESENEN] NN NN N NN [ e R N g OO NSOV OO

TROPY
J7G K

6164
.6365
.6565
L6764
.6961

.0997
.1218

L1666
.1893
.2121

.2351
.2580
.2809
L3037
.3263

.3485
.3703
L3916
L4123
L4322

TABLE 11.5D CONTINUED

Fs7a =

0.084535;

MW

-610
.581

517
482
.645

.6405
.364
.320
.275
.229

.181
.132
.083
.033
. 985

.937
.892
.848
.808
.771

VIS
MICRO
POISE

291
294
298
302
305

309
312
316
319
323

326
329
333
336
339

343
346
349
352
356

359
362
365
368
371

374
377
380
383
386

389
392
395
398
401

403
406
409
412
415

EQUIV. RATIO =

DLVDLT

O S o S Tl e e el e e

et et et bt bt b bt et et b S et et fet bt e

.0088
L0101
.0116
L0133
.0151

.0172
.0194
.0219
. 0247
.0277

L0311
.0347
.0386
.0629
L0476

. 0526
.0580
.0638
L0699
.0764

.0833
.0905
L0979
.1056
L1133

L1211
.1287
L1361
.16430
.1492

.15645
.1587
L1614
.1625
L1617

.1588
.1537
L1464
L1371
.1260

DLVDLP

.0005
.0006
.0007
.0008
.0009

L0010
.0011
.0013
.001¢
.0016

.0018
.0020
.0023
.0025
.0028

.0031
.0035
.00338
.0042
.0046

.0050
.0055
.0059%
L0066
.0069

L0074
.0079
.0084
.0089
.0093

.0097
.0100
.0l02
L0104
L0104

.0103
.0100
.0096
.0091
.0084

CHEM.
REACTING COMPOSITIONS

cpP (GAM)S
J7G6 K
1.2136 1.3176
1.2242 1.3150
1.2357 1.3123
1.26480 1.3095
1.2614 1.3066
1.2757 1.3035%
1.2912 1.3004
1.3080 1.2972
1.3260 1.2938
1.3455 1.2904
1.3665 1.2868
1.3891 1.2831
1.4134 1.279¢
1.4395 1.2756
1.9675 1.2717
1.4973 1.2677
1.5291 1.2638
1.5629 1.2598
1.5985 1.2558
1.6359 1.2519
1.6750 1.2481
1.7156 1.26444
1.7576¢ 1.2408
1.7999 1.2373
1.86428 1.2341
1.8854 1.2311
1.9270 1.2283
1.9669 1.2259
2.0040 1.2237
2.0373 1.2219
2.0658 1.2205
2.0881 1.2195
2.1031 1.2190
2.1097 1.2189%
2.1068 1.2194
2.0938 1.2204
2.0702 1.2220
2.0363 1.2241
1.9930 1.2269
1.96418 1.2302

1.250;

(ONLY GAS PHASE PERMITTED)

EQUIV.

Vs

RATIO

= 1.2496;

COND PRAN

MICRO

M/S  W/CM K

477.
480.
486.
487.
491.

49%.
497.
500.
503.
507.

510.
513.
516.
519.
521.

603.

ORAPWD AONNW OoONoUVIH UVIUNIoNOe

2
7
2
6
0

3
5
7
9
0

1
1
1
0
9

507
521
537
554
571

589
609
629
650
672

695
720
745
772
800

828
858
889
921
953

986
1020
1054
1087
1120

1152
1182
1210
1236
1258

1275
1287
1294

1294 .

1288

1275
1255
1230
1200
1166

.697
.691
.686
.680
.674

.668

.655

.662
.670
.677
.684
.690

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P = 5066.25 KPA (50.00 ATM)
FROZEN COMPOSITIONS

cp
J76 K

1.1643
1.1679
1.1716
1.1753
1.1789

1.1826
1.1863
1.1901
1.1938
1.1975

1.2012
1.2049
1.2086
1.2123
1.2160

1.2197
1.2233
1.2270
1.2306
1.2342

1.2378
1.2413
1.2449
1.2483
1.2518

1.2552
1.2585
1.2618
1.2650
1.2682

1.2713
1.2744
1.2774
1.2803
1.23831

1.2859
1.2886
1.2912
1.2938
1.2962

GAM

.3287
.3274
.3262
L3249
.3236

Vs COND PRAN
MICRO
M/7S  W/CM K

479.2 453 .747
483.0 461 .746
486.7 468 .746
490.5 476 .765
4964.2 486 .74%

497.8 491 .7643
501.5 699 .742
505.1 507 .7641
508.7 514 .740
512.3 522 .739

515.9 530 .738
519.5 538 .737
523.1 5646 ,736
526.6 554 ,735
530.2 562 .734

533.8 570 .733
537.3 578 .732



TABLE 11.5D CONCLUDED .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
(ONLY GAS PHASE PERMITTED)

FUEL H/C ATOM RATIO = 2.000; Fs/A B 0.0864535; EQUIV. RATIO = 1.250; CHEM. EQUIV. RATIO = 1.2496; P = 5066.25 KPA (50.00 ATM)

DRY AIR
REACTING COMPOSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY MW VIS DLVDLT DLVDLP CcP (GAM)S Vs COND PRAN CcP GAM Vs COND PRAN
MICRO MICRO MICRO
X G/CM3 476 J7G K POISE J7G K M/sS  WsCM K J76 K M/S W/sCM K

1000 1.6901-2 -1854.8 7.4515 27.737 417 1.1137 -1.0076 1.8850 1.2340 608.2 1131 .695 1.2987 1.3001 624.3 771 .703
1050 1.6032-2 -1767.8 7.53664 27.627 431 1.0518 -1.0036 1.6056 1.2558 630.0 982 .704 1.3098 1.2983 640.5 805 .702
1100 1.5281-2 -1691.8 7.6071 27.585 445 1.0177 -1.0013 1.4588 1.2701 648.9 927 .700 1.3203 1.2958 655.5 836 .702
1150 1.4609-2 -1620.3 7.6707 27.572 458 1.0059 -1.0005 1.4115 1.2750 664.9 927 .698 1.3304 1.2931 669.6 867 .703
1200 1.3998-2 -1550.1 7.7305 27.568 472 1.0022 -1.0002 1.3997 1.2759 679.5 946 .698 1.3400 1.2904 683.4 897 .706
1250 1.3438-2 -16480.1 7.7876 27.566 485 1.0009 -1.0001 1.3984 1.2755 693.5 970 .699 1.3493 1.2879 696.8 927 .706
1300 1.2920-2 -1410.2 7.8425 27.566 498 1.0005 -1.0001 1.4006 1.2747 707.0 996 .700 1.3582 1.2855 710.0 957 .706
1350 1.26442-2 -1340.1 7.8954 27.565 511 1.0003 -1.0000 1.4040 1.2738 720.2 1023 .701 1.3667 1.2832 722.8 987 .707
1400 1.1997-2 -1269.8 7.9%9465 27.565 523 1.0002 -1.0000 1.4079 1.2727 733.1 1050 .702 1.3749 1.2810 735.5 1017 .708
1450 1.1584-2 -1199.3 7.9960 27.565 536 1.0001 -1.0000 1.4121 1.2717 745.8 1077 .703 1.3827 1.2790 7647.9 1046 .708
1500 1.1197-2 -1128.6 8.0439 27.565 549 1.0001 -1.0000 1.4165 1.2706 758.2 1104 .704 1.3901 1.2771 760.2 1076 .709
1550 1.0836-2 -1057.6 8.0904 27.565 561 1.0001 -1.0000 1.4209 1.2695 770.4 1132 .70¢4 1.3972 1.2753 772.2 1105 .709
1600 1.0498-2 -986.5 8.1356 27.565 573 1.0001 -1.0000 1.4253 1.2685 782.4 1159 .7064 1.4039 1.2736 786.0 1135 .709
1650 1.0179-2 -915.1 8.1796 27.56% 585 1.0001 -1.0000 1.4298 1.2674 794.2 1187 .705 1.4104 1.2720 795.7 1164 .709
1700 9.3800-3 -843.5 8.2223 27.56% 597 1.0001 -1.0000 1.4342 1.2664¢ 805.8 1215 .705 1.4165 1.2706 807.2 1193 .709
1750 9.5977-3 ~771.7 8.2639 27.56% 609 1.0001 -1.0000 1.4386 1.2653 817.3 1243 .705 1.4226 1.26%91 818.5 1222 .709
1800 9.3310-3 -699.6 8.3045 27.564 621 1.0001 -1.0000 1.46430 1.2643 828.5 1272 .704 1.4279 1.2678 829.7 1251 .709
1850 9.0788-3 -627.4 8.3441 27.564 632 1.0002 -1.06000 1.4475 1.2633 839.6 1300 .704 1.4332 1.2666 840.7 1279 .708
1900 83.8398-3 -554.9 8.3828 27.564 644 1.0002 -1.0000 1.4520 1.2624 @&50.6 1330 .703 1.4382 1.2654 851.6 1308 .708
1950 8.6131-3 -482.2 8.4206 27.564 655 1.00603 -1.0000 1.4567 1.2613 861.4 1359 .702 1.64629 1.2643 862.4 1336 .708
2000 8.3977-3 -409.2 8.4575 27.564 667 1.0005 -1.0000 1.4616 1.2603 872.0 1390 .701 1.4475 1.2633 873.0 1365 .707
2050 8.1928-3 -336.0 8.64937 27.563 678 1.0007 -1.0000 1.4669 1.2593 882.4 1622 .699 1.4518 1.2623 883.5 1393 .707
2100 7.9976-3 -262.5 8.5291 27.563 689 1.0009 -1.0000 1.4727 1.2581 892.7 1454 .698 1.4558 1.2614 893.9 1420 .7066
2150 7.8114-3 -188.7 8.5638 27.562 700 1.0013 -1.00008 1.4793 1.2569 902.9 1489 .69%6 1.4597 1.2605 904.2 1448 .706
2200 7.6336-3 ~-114.6 8.5979 27.561 711 1.0018 -1.0001 1.4870 1.2556 912.9 1526 .693 1.4634 1.2597 914.3 1476 .705
2250 7.4636-3 -40.0 8.6314¢ 27.560 722 1.0025 -1.0001 1.4960 1.2541 922.6 1566 .690 1.4669 1.2589 924.4 1503 .705
2300 7.3008-3 35.1 8.6664 27.558 733 1.0035 -1.0001 1.5068 1.2523 932.2 1609 .686 1.4702 1.2582 934.4 1531 .70¢
2350 7.1469-3 110.7 8.6969 27.555 743 1.0047 -1.0002 1.5199 1.2503 941.6 1657 .682 1.4733 1.2575 944.3 1558 .703
2400 6.9952-3 187.1 8.7291 27.552 754 1.0063 -1.0002 1.5360 1.2480 950.7 1710 .677 1.4763 1.2569 954.1 1585 .702
2450 6.8514-3 266.4 8.7610 27.548 765 1.0084 -1.0003 1.5558 1.2453 95%9.6 1770 .672 1.4791 1.2564 963.9 1613 .701
25090 6.7131-3 3642.8 8.7927 27.543 775 1.0112 -1.0004 1.5803 1.2621 968.2 1838 .666 1.4818 1.2558 973.5 1640 .700
2550 6.5797-3 422.5 8.8242 27.536 785 1.0148 -1.0006 1.6105 1.2384 976.5 1917 .660 1.4866 1.2554¢ 983.2 1668 .699
2600 6.4511-3 503.9 8.8559 27.527 796 1.0193 -1.0007 1.6477 1.2341 984.5 2008 .653 1.4868 1.2549 992.7 1695 .698
2650 6.3267-3 587.4 8.8877 27.515 806 1.0251 -1.0010 1.6932 1.2293 992.2 2113 .646 1.4891 1.25646 1002.3 1723 .697
2700 6.2062-3 673.4 8.9198 27.500 816 1.0322 -1.0013 1.7482 1.2240 999.6 2235 .638 1.4913 1.2543 1011.9 1750 .695
2750 6.0893-3 762.64 8.9525 27.482 826 1.06411 -1.0016 1.8139 1.2182 1006.8 2377 .630 1.64934 1.2541 1021.5 1777 .694
2800 5.9756-3 855.0 8.9858 27.459 836 1.0518 -1.0021 1.8910 1.2122 1013.8 2541 .622 1.4953 1.2539 1031.1 1805 .693
2850 5.8668-3 951.7 9.0201 27.431 846 1.064% -1.0027 1.9796 1.2060 1020.7 2729 .614 1.4971 1.2538 1040.7 1832 .691
2900 5.7565-3 1053.1 9.0553 27.397 855 1.0791 -1.0034¢ 2.0790 1.1999 1027.6 2942 .605 1.4989 1.2539 1050.5 1859 .690
-2950 5.6505-3 1159.8 9.0918 27.356 865 1.0955 -1.0041 2.1879 1.1941 1034.7 3181 .595 1.5005 1.2540 1060.4 1886 .688
3000 5.5466-3 1272.0 9.1295 27.308 875 1.1136 -1.0050 2.3041 1.1888 1042.1 3446 .585 1.5020 1.2542 1070.3 1913 .687

SS1
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TABLE 11.1E

FUEL H/C ATOM RATIO = 2.000; FrA =
DRY AIR

HETEROGENEOUS PROPERTIES

T DENSITY H ENTROPY MW

K G/CM3 J/76G J7G K

200 2.097-5 -3266.6 6.6938 27.564
220 1.902-5 -3242.0 6.8095 27.564
240 1.701-5 -3183.9 7.0602 27.565
260 1.354-5 ~-2918.9 8.1138 27.601
280 1.257~5 -2897.3 8.1939 27.625
298 1.181-5 -2877.5 8.262% 27.654
300 1.174-5 -2875.5 8.2691 27.657
320 1.100-5 -2853.4 8.3401 27.697
340 1.036-5 -2831.2 8.4076 27.743
360 9.779-6 -2808.6 8.4720 27.795
380 9.262-6 -2785.6 8.5342 27.849
400 8.796-6 -2762.0 8.5948 27.905
420 8.372-6 -2737.4 8.6549 27.958
440 7.983-6 -2711.4 8.7153 28.005
460 7.624-6 -2683.6 8.7771 28.042
480 7.290-6 -2653.3 8.8415 28.063
500 6.976-6 -2620.1 8.9093 28.067
520 6.680-6 -2583.5 8.9811 28.050
540 6.400-6 -2543.2 9.0570 28.014%
560 6.134-6 -2699.3 9.1368 27.963
580 5.883-6 -2451.7 9.2203 27.903
600 5.649-6 -2402.8 9.3033 27.811
20 5.4642-6 -2361.0 9.3718 27.684
640 5.258-6 -2325.4 9.6284 27.611
660 5.093-6 -2294.8 9.4754 27.581
680 4.941-6 -2266.6 9.5175 27.570
700 6.799-6 -2239.2 9.5572 27.566
720 4.666-6 -2212.0 9.5956 27.565
7640 4.539-6 -2184.8 $9.6329 27.565
760 4.6420-6 -2157.5 9.6693 27.564
780 4.307-6 -2130.1 9.7048 27.564
800 6¢.199-6 -2102.7 9.7395 27.56¢

0.0864535;
cP cP
REACT FROZ
J/76 K J/G K
1.062 1.026
1.539 1.045
5.56% 1.063
1.077 1.067
1.086 1.071
1.094 1.075
1.095 1.076
1.106 1.081
1.119 1.086
1.137 1.091
1.164 1.097
1.203 1.102
1.261 1.109
1.341 1.115
1.448 1.123
1.583 1.130
1.743 1.139
1.919 1.148
2.103 1.158
2.287 1.168
2.475 1.179
2.211 1.189
1.942 1.198
1.632 1.205
1.450 1.211
1.382 1.217
1.363 1.222
1.361 1.228
1.363 1.233
1.366 1.239
1.369 1.244
1.372 1.249

EQUIV. RATIO

DENSITY
G/CM3

.845-5
.676-5
.521-5
.328-5
.236-5
.159-5

.152~-5
.081-5
.018-5
.619-6
.120-6

Pt Pt et bt et

.669-6
.260-6
.886-6
.5640-6
.219-6

.918-6
.634-6
.366-6
.113-6
.874-6

.669-6
.462-6
.258-6
.093-6
.961-6

.799-6
.666-6
.539-6
.420-6
.307-6
.199-6

HpDppoN LSUunw, oSN O 0% 00 OO

= 1.

MW

.281
.251
. 954
.330
. 341
.354

.356
.373
.393
.415
.436

.655
.469
.472
.462
L6346

. 383
.309
.210
.092
.958

.811
.684
.611
.581
.570

.566
.565
.565
.564
.564
.564

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

RATIO @ 1.2496;

2503 CHEM. EQUIV.
GAS PHASE PROPERTIES
REACTING COMPOSITIONS
VIS DLVDLT DLVDLP CP
MICRO
POISE J76 K
129 1.0000 -1.000 0.979
140 1.0000 -1.000 0.983
147 1.0000 -1.000 0.999
143 1.0000 -1.000 1.076
153 1.0000 -1.000 1.080
162 1.0001 -1.000 1.083
163 1.0001 -1.000 1.084
173 1.0004 -1.000 1.090
182 1.0010 -1.000 1.099
192 1.0023 -1.000 1.113
201 1.0047 -1.000 1.136
210 1.0090 -1.000 1.171
219 1.0160 ~1.001 1.224
227 1.0267 -1.001 1.300
236 1.0418 -1.002 1.400
244 1.0616 -1.003 1.526
252 1.0853 -1.004 1.671
261 1.1110 -1.005 1.826
269 1.1359 ~1.007 1.976
277 1.1563 -1.008 2.106
284 1.1694 -1.009 2.207
292 1.1636 -1.008 2.211
299 1.1123 -1.006 1.942
306 1.0551 -1.003 1.632
312 1.0211 -1.001 1.450
319 1.0073 -1.000 1.382
326 1.0025 -1.000 1.363
332 1.0009 -1.000 1.361
339 1.0003 -1.000 1.363
345 1.0001 -1.000 1.366
351 1.0001 -1.000 1.369
358 1.0000 -1.008 1.372

e ot bt bt et fed et e b bt bt et e bt et bt Bt et bt et b bt et e et

(GAM)S

.390
.388
.385
.375
.373
.371

.371

.282

Vs

M/S
276
290

304
326

556

= 1.01325 KPA ( 0.01 ATM)

P
COND PRAN
MICRO
W/
cM K
171 .735
188 .731
200 .736
199 .773
215 .768
230 .765
231 .765
248 .760
267 .752
290 .736
322 .710
365 .674
423 .633
500 .591
596 .554
705 .529
817 .517
919 .518
998 .532
10649 .555
1074 .585
1038 .622
872 .665
729 .685
661 .685
645 .683
651 .682
662 .682
676 .683
690 .683
704 .684
717 .68¢4

GAS PHASE PROPERTIES
FROZEN COMPOSITIONS

cpP
Js7G K

.979
.983
.999
.076
.879
.082

.083
.086
.090
.095
.099

L1064
L1110
.116
.122
.130

b i d il i e HO OO

.138
.147
.157

.178

.189
.198
.205
211
.217

.222
.228
.233
.239
.24¢4
.2649

R el el R el el ]

Ty Y

bt ot et et bt

b et et bt e e e B e e b e e

GAM COND PRAN

.388
.385
.375
. 373
.372

.371
.369
.367
.365
.362

.360
.357
.355
.352
. 349

. 347
.344
. 362
. 340
.338

.336
. 335
.333
.331
.329

.328
.32
. 324
L322
.320
.318

MICRO

W/
CM K
171
188
200
199
215
229

230
245
260
2764
290

306
321

354
371

390

.735
.731
.736
773
.769
.767

.767
766
.766
.765
762

.759
.756
.753
.749
.763

.737

718
707
696

.687
.681
.679
.679
.679

.681

683
1685

.687
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TABLE 11.2E
FUEL H/C ATOM RATIO = 2.000; F/A = 0.084535;
DRY AIR
HETEROGENEOUS PROPERTIES

T DENSITY H ENTROPY MW ce cP
REACT FROZ
K G/7CM3 J76 J7G K J7G K J/7G K
200 2.097-4 -3266.6 6.1365 27.564 1.030 1.026
22 1.906~6 -3245.5 6.2368 27.564 1.094 1.0644
260 1.743-6 -3220.8 6.3440 27.564 1.491 1.063
260 1.582-4¢ -3174.2 6.5295 27.565 3.792 1.081
28 1.351-4 -3004.7 7.1529 27.58412.140 1.172
298 1.181-6¢ -2877.5 7.5997 27.654 1.093 1.075
300 1.174-64 -2875.5 7.6065 27.657 1.094 1.076
32 1.100-¢ -2853.5 7.6773 27.697 1.103 1.081
340 1.036-4 -2831.3 7.76445 27.743 1.113 1.086
360 9.780-5 -2809.0 7.8084 27.795 1.123 1.091
380 9.265-5 -2786.4 7.8695 27.851 1.136 1.096
400 8.800-5 -2763.5 7.9282 27.910 1.153 1.102
420 8.380-5 -2740.2 7.9850 27.969 1.176 1.108
440 7.996-5 -2716.4 8.0403 28.026 1.207 1.11¢
460 7.6464-5 -2691.9 8.0948 28.079 1.248 1.121
480 7.320-5 -2666.4 8.1491 28.126 1.303 1.127
500 7.019-5 -2639.7 8.2036 28.163 1.373 1.134
520 6.738-5 -2611.4 8.2591 28.190 1.459 1.142
540 6.475-5 -2581.2 8.3161 28.202 1.563 1.150
560 6.227-5 -2548.7 8.3751 28.200 1.685 1.158
580 5.991-5 -2513.7 8.4366 28.181 1.824 1.167
600 5.768-5 -2475.7 8.5010 28.148 1.981 1.176
620 5.555-5 -2434.3 8.5688 28.103 2.159 1.185
640 5.351-5 -2389.1 8.6405 28.048 2.365 1.195
660 5.159-5 -2362.4 8.7123 27.938 2.268 1.204
680 4.982-5 -2297.7 8.7791 27.797 2.179 1.213
700 4.820~5 -2256.2 8.8392 27.688 1.949 1.220
720 6.675-5 -2219.9 8.8903 27.621 1.687 1.227
740 64.543-5 -2188.1 8.9339 27.588 1.511 1.233
760 6.421-5 -2158.9 8.9730 27.574 1.428 1.239
780 4.307-5 -2130.7 9.0095 27.568 1.394 1.244
800 4.199-5 -2103.0 9.06447 27.566 1.382 1.249

EQUIV.

DENSITY

Fd bt ot ok ok

R R AR A R - E-NC RO NN, R )] (S N N 00 00 N NO

G/CM3

.8645~4
L6774
.536-4
.408-4
.266-6
.159-4

.152-4
.081-4
.018-¢
.620~-5
.121-5

.673-5
.266-5
.896-5
.556~5
.243-5

.953-5
.682-5
.428-5
.188-5
.962-5

.766-5
.561-5
.3647-5
.159-5
.982-5

.820-5
.675-5
.563-5
.621-5
.307-5
.199-5

RATIO

= 1.

MW

.283
.280
.250
.067
.087
L3564

.356
.374
.394
.417
.441

.466

250;

CHEM.

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO B 1.2496;

GAS PHASE PROPERTIES
REACTING COMPOSITIONS

VIS DLVDLT DLVDLP

MICRO
POISE

129
140
150
159
160
162

163
173
182
192
201

210

bt bt e

bt b et s

et et et

.1570
L1115

10020

1000

CP

J/G K

oo

NN NN bt et e [l S

bt b bt

.979
.982
. 986
.998
.044
.083

.083
.087
.093
.100
L1111

.125
L1646
.176
.216
.269

.337
.621
.520
.635
.762

.899
L0643
.190
.268
.179

. 949
.687
.511
. 428
.394
.382

Ll e e R e e e e kel e R e e e e e e e e e il ]

(GAM)S

.359

.353
. 346
.337
.326
.314

.300
.286
.272
.238
.246

.234
.223
214
.209
.212

.226
.246
.265
.275
.279
.280

388

398
406
414
422
429

435
462
448
454
460

466
473
480
487
497

508
520
531
540
549
556

P

W/
M K
172
188
204
217
222
229

231
246
262
279
300

324
355
393
461
501

574
659
752
847
940

1026
1101
1165
1170
1079

937
311
762
717
715
722

= 10.1325 KPA ( 0.10 ATM)

COND PRAN
MICRO

.735
.731
.728
.730
.752
.766

.766
764
.762
.755
.744

.728
.707
.680
.649
.617

.586
.560
.562
.532
.531

.538
.553
.574
.605
.645

.677
.691
.690
.687
.685
.685

GAS PHASE PROPERTIES
FROZEN COMPOSITIONS

GAM COND PRAN

cP
J7G K

.979
. 982
. 986
.998
.044
.082

.083
.036
.090
.094
.099

.106

— et et i el M OQOO

i I e e e e e e i
—
~
w

e el

e R e ey e Y e L el e

ot s e et et

.390
.388
. 387
. 384
.377
.372

.371
.369
.367
.365
.362

.360

MICRO

W/
M K
172
188
204
217
222
229

650

.735

1690

.686
.684
.684
.685
.686
.687
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TABLE 11.3E
FUEL H/C ATOM RATIO = 2.000; Fs/A = 0.084535;
DRY AIR
HETEROGENEOUS PROPERTIES
T DENSITY H ENTROPY MW cP cP
REACT FROZ

K G/CM3 J/G J7G K J7G K J7G K
200 2.097-3 -3266.6 5.5801 27.564 1.026 1.026
220 1.906-3 -3245.9 5.6789 27.564 1.049 1.044
260 1.767-3 -3224.6 5.7722 27.564% 1.106 1.063
260 1.610-3 -3200.5 5.8678 27.564 1.344 1.082
280 1.483-3 -3133.9 6.1128 27.564 2.184 1.29%
298 1.363-3 -3081.7 6.2928 27.567 3.820 1.269
300 1.349-3 -30764.4 6.3172 27.568 4.0%92 1.265
320 1.172-3 -2946.2 6.7289 27.616 9.832 1.170
360 1.036-3 -2831.4 7.0817 27.763 1.111 1.086
360 9.780-4 -2809.1 7.1455 27.796 1.119 1.091
380 9.265-4 -2786.6 7.2062 27.852 1.128 1.09¢6
400 8.802-4 -2764.0 7.26643 27.911 1.137 1.102
420 8.382-4 -27641.1 7.3200 27.972 1.148 1.108
440 8.000-4 -2718.0 7.3737 28.033 1.162 1.114
460 7.651-4 -2694.6 7.4257 28.092 1.179 1.120
480 7.330-4 -2670.8 7.476% 28.148 1.201 1.126
500 7.035-4 -2646.6 7.5259 28.200 1.228 1.133
520 6.760-4 -2621.7 7.5747 28.246 1.263 1.140
540 6.505-4% -2596.0 7.6232 28.286 1.306 1.147
560 6.267-%4 -2569.4 7.6716 28.318 1.359 1.154
580 6.0643-4 -2541.6 7.7203 28.341 1.422 1.162
600 5.832-4 -2512.4 7.7698 28.353 1.499 1.169
620 5.632-4 -2481.5 7.8204 28.354 1.590 1.177
640 5.462-4 -2448.7 7.8725 28.346 1.698 1.185
660 5.261-4 -2413.5 7.9267 28.323 1.826 1.194
680 5.088-4 -2375.5 7.9834 28.292 1.978 1.202
700 4.921-4 -2334.1 8.0433 28.252 2.160 1.210
720 4.763-4 -2291.4 8.1036 28.138 2.175 1.219
740 4.612-4 -2247.1 8.1642 28.004 2.240 1.227
760 64.470-4 -2202.4 8.2238 27.874 2.217 1.235
780 4.337-4 -2159.1 8.2800 27.761 2.086 1.242
800 4.216-4 -2119.5 8.3302 27.676 1.877 1.248

EQUIV.

DENSITY
G/CM3

.845-3
.677-3
.538-3
.418-3
.313-3
.222-3

.213-3
.105-3
.018-3
.620-4
.122-4

.674-4
.268-4
.899-4
.562-4
.252-4%

e

.966-4
.701-4
.454-4
.222-4
.005-4

.801-4
.607-4
.423-4
.248-4
.080-4

.920-4%
.763-4
.612-4¢
.470-4
.337-4
.216-4%

AP p [ RV R RO, R | NN I~ ~J 00 00 O NO

RATIO

= 1.

MW

.283
.283
.280
.259
.163
.901

.857

676

2503

CHEM.

EQUIV.

GAS PHASE PROPERTIES
REACTING COMPOSITIONS

VIS DLVDLT DLVDLP

MICRO
POISE

129
140
151
161
170
177

177
179
182
192
201

210
219
227
236
244

252
260
268

283

290
298
305
312
319

326
333
339
345
352
358

e

bt bt ot ot ot ok e o et bt et B b b b et e e e

coocooo
cooooco
cooocoo
cooocoo

ocoocoo
coococo
cooco
N o

.0009
.0017
.0028
L0047
.0073

L0110
.0160
.0226
.0309
.0413

.0539
.0688
.0861
L1057

1275

.1512
.1692
L1770
.1690
L1612
.0996

-1.
-1.
-1.
-1.
-1
-1.

~1.
-1.
-1.
-1.
-1.

-1.
-1.
-1.
-1,
-1.

-1.
-1.
-1.

-1,

-1.
.00¢
-1.
-1.
-1.

-1.
-1.
~1.
-1.
-1.
-1.

000
000
000
[
000
000

o [—=E—-E-=R-R-] oo OoO
o cocooo oooow
- OO0 OO OO

cooo
coocoo
NN

003

0065
006
007

009
010
010
010
008
006

CcP
J7G K

.979
.982
. 985
.989
.996
.011

.013
.056
.091
.096
.103

111
121
.134
.151
.173

.200

.278
.330
.393

.668
.555
.657
776
1.907

2.056
2.175
2.240
2.217
2.0386
1.877

ot S R R 00000

.— PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

(GAM)S

P b bt b b e et et et et et bt et b e et et B e et et et et e e

.390
.388
.387
. 385
.382
.379

.379
. 373
.367
.364
.361

.358
.353
. 349
.343
.336

.328

.310
.300
.289

.278
.266
.255
.263
.232

.221
.214
.210
.211

.231

RATIO B 1.2496;

VS
M/S

276
290
302
315
327
338

339
355
369
379
389

398
407
416
424
432

440
447
454
469
466

472
478
484
499
496

501
508
516
524
533
564

101.325 KPA ( 1.00 ATM)

P
COND PRAN
MICRO
W/
M K
172 .735
188 .730
204 .727
220 .725
234 .725
244 .731
245 .732
251 .752
260 .765
276 .762
293 .757
311 .7590
331 .741
353 .73¢0
379 .715
410 .697
4647 .676
492 .652
544 .628
604 .606
673 .586
747 .570
828 .559
912 .554
999 .554
1088 .560
1176 .570
1229 .588
1237 .614
1191 .643
1092 .671
972 .691

GAS PHASE PROPERTIES
FROZEN COMPOSITIONS

cp
J7G K

0.979
.982
. 985
. 989
.996
L0111

.013
.055
.090
.094
.099

.104
.109
.114
.120
.126

.132

.219

bt fd et ek e et bt et e et pt bt b b R R OO OO

1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1.
1
1
1
1
1
1
1
1
1
1
1
1

GAM COND PRAN

.390
.388
.387
.385
.382
.379

.379
.373
.367
.365
.362

.360
.357
354
.352
. 349

.346

2360
1337
1335

.332
.329
.327
.325
.323

.321
.320
.319
.319
.318
.317

MICRO

W/
M K
172
188
204
220

2364 .

244

245
251

259 .

274
289

305

319 .

334
348
363

378
393
409
425
441

459
476
495
5l4
534

554
574
593
612
630
646

.691
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TABLE 11.4E
FUEL H/C ATOM RATIO = 2.000; F/A = 0.084535;
DRY AIR
HETEROGENEOUS PROPERTIES
T DENSITY H ENTROPY MW cP CcP
REACT FROZ
K G/CM3 J/G J76 K J76 K J/G K
200 2.092-2 -3266.6 5.0239 27.564 1.026 1.026
22 1.902-2 =-3245.9 5.1225 27.564 1.045 1.044
260 1.7644-2 -3224.8 5.214% 27.564 1.067 1.063
260 1.610-2 -3203.1 5.3012 27.564 1.109 1.083
280 1.494-2 -3145.4 5.5132 27.564 1.392 1.305
298 1.400-2 -3119.0 5.6047 27.564 1.543 1.304
300 1.391-2 -3116.1 5.6143 27.564 1.566 1.304
320 1.295-2 -3081.2 5.7266 27.565 1.972 1.300
340 1.199-2 ~3034.3 5.8688 27.568 2.828 1.285
360 1.092-2 -2962.1 6.0746 27.594 4.616 1.245
380 9.581-3 -2834.2 6.4193 27.753 8.839 1.145
400 8.802-3 -2764.1 6.6012 27.912 1.132 1.102
420 8.383-3 -2741.4 6.6566 27.973 1.140 1.108
440 8.001-3 -2718.5 6.7098 28.035 1.148 1.114
460 7.653-3 -2695.5 6.7610 28.096 1.157 1.120
480 7.334-3 -2672.3 6.8105 28.155 1.167 1.126
500 7.039-3 -2648.8 6.8584 28.212 1.180 1.132
520 6.768-3 -2625.1 6.9049 28.266 1.195 1.139
540 6.515-3 -2601.0 6.9503 28.316 1.213 1.146
560 6.281-3 -2576.5 6.9948 28.362 1.234 1.153
580 6.061-3 -2551.6 7.0386 28.404 1.260 1.160
600 5.856-3 -2526.1 7.0818 28.439 1.291 1.167
620 5.663-3 -2699.9 7.1247 28.469 1.329 1.174
640 5.481-3 -2472.9 7.1676 28.492 1.376¢ 1.181
660 5.309-3 -24644.9 7.2107 28.509 1.428 1.189
680 5.166-3 -26415.7 7.2542 28.518 1.492 1.196
700 4.990-3 -2385.1 7.2986 28.520 1.570 1.204
720 4.8642-3 -2352.8 7.3440 28.515 1.662 1.211
740 4.700-3 -2318.5 7.3910 28.502 1.771 1.219
760 6.563-3 -2282.4 7.4393 28.456 1.836 1.227
780 4.432-3 -22%4.6 7.4883 28.366 1.942 1.234
800 4.306-3 -2204.7 7.5388 28.265 2.044 1.261

EQUIV.

DENSITY

e

E - E GG NS, NC, RN, ] o o W N e e ) ENENENE N ] NG e

G/CM3

.865-2
.677-2
.538-2
.419-2
.318-2
.236-2

.228-2
.148-2
.074-2
.000-2
.222-3

676-3
.269-3
.900-3
.5664-3
.255-3

.970-3
.707-3
.662-3
.235-3
.022-3

.822-3
.635-3
.458-3
.290-3
.131-3

.980-3
.835-3
.697-3
.563-3
.632-3
.306-3

RATIO

= 1.

MW

.283
.283
.283
.281
.271
.245

.260
.156
.957
.561
.755

.470
.697
.526
.550
.574

.597
.618
.636
;650
.660

666
667
.662
.650
.631

.604
.568
.522
.456
.366
.265

250;

CHEM.

EQUIV.

RATIO

GAS PHASE PROPERTIES
REACTING COMPOSITIONS

VIS DLVDLT DLVDLP

MICRO
POISE

129
140
151
161
171
180

181
189
197
202
204

210
219
227
235
264

252
260
267
275
283

290
298
305
3l2
319

326
333
339
366
352
358

bt b b et et e e b

e e e e e e

o

.0000
L0000
.0000
L0000
L0000
.00080

.0000
.0000
L0000
.0000
L0001

.0003
.0005
.0009
L0015
.0023

.0035
L0052
L0074
L0103
.0140

.0187
L0246
.0318
.0405
.0509

L0633
.0779
.0948
L1133
L1316
.1489

.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

.000
.000
.000
.001
.001

.001
.001
.002
.002
.003

L0046
.005
.006
.007
.008
.009

cp

J76 K

— O

it b e

N el i e L

N bttt et et

0.979
0.982
0.
0
0
0

985

. 988
.992
.996

.997
.004
.017
.040
.084

.106
L1113
.120
.130
.141

.15¢4
.169
.188
.211
.237

.269
. 307
.352
.605
.467

.561
.627
727
.836
. 942
.064

[ S L e S I ey e

et bt

ol e i

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

1.2496;

(GAM)S

.390
. 388
.387
. 385
.383
.381

. 381
.378
.375
.371
.364

.359
.356
.352
L3469
. 344

. 3640
.335
.329
.323
.316

.309
.301
.293
.284
.275

.265
.255
. 245
.236

228

221

P

1013.25 KPA (10.00 ATM)

VS COND PRAN

MsS

276
290
302
314
326
336

337
349
360
373
387

398
408
416
425
433

441
449
457
464
471

477
484
490
496
502

507
513
518
524
530
536

MICRO

W7
cM K
172
188
204
220
235
248

249
262
274
284
292

307
32

340

378 .

400

425 .

453
485
521

563
609
661
718
781

849
924
1004
1085
1157
1220

671

.654
.638
.623
.610
.599

.591
.586
.584
.585
.591
.601

GAS PHASE PROPERTIES
FROZEN COMPOSITIONS

GAM COND PRAN

cpP

(e i e =)
—
=Y
s

.125

.132
.138
.144
.151
.158

.165
.173
.180
.188
.195

et bt et ot et

et it et e et

.203
.211
.219
.227
.234
L2641

s et et et

Tt bt bt et o

= e

b b b b e e

bt et

bt et et bt et et

.390
. 388
. 387
.385
. 383
.381

. 381
.378
.375
.371
.364

.360

MICRO

W/
cM K
172
188
204
220
235
2648

249
262
274
284
292

305
319
334

.735
.730
.727
L7246
.723
.723

.723
.725
.731
.761
.757

.760
.759
.758
.757
.757

.756
.755
.753
.752
.750

.748
.745
.762
.739
.736

.733
.729
.725
.721
717
714
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FUEL H/C ATOM RATIO

2.000;

TABLE 11.5E

FrA =

HETEROGENEOUS PROPERTIES

DRY AIR

T DENSITY
K G/CM3
200 1.036-1
220 9.427-2
240 8.649-2
260 7.990-2
280 7.6428-2
298 6.976-2
300 6.933-2
320 6.494-2
340 6.095-2
360 5.720-2
380 5.351-2
400 4.968-2
420 6.564-2
440 6.038-2
460 3.826-2
480 3.667-2
500 3.520-2
520 3.384-2
540 3.259-2
560 3.1642-2
580 3.033-2
600 2.931-2
620 2.836-2
640 2.766-2
660 2.661-2
680 2.582-2
700 2.506-2
720 2.436-2
740 2.365-2
760 2.300-2
780 2.237-2
300 2.177-2

H
J/G

~3266.
=~3245.
-3224.
~3203.
-3146.
-3122.

-3119.
-3091.
-3061.
-3026.
-2984.

-2929.
-2852.
-2732.
-2695.
=-2672.

~2649.
-2625.
-2602.
-2578.
-2554.

-2529.
-2506.
-26479.
-2453.
-2627.

~2400.
-2372.
-2342.
-2312.
-2280.
-2248.

w0 oo 0o WP WP aa~NoNwD [ N -R¥ Ne V] N D0

=00 N O O

ENTROPY

J7G6 K

NN aoCoON [ X~ W< e N - oo nn [SC NG, RV, 4N | unmHppD

L6351
L7337
.8254
L9115
L1206
.2045

.2129
.3030
L3947
L6937
.6078

.76488
.9372
L2162
2974
. 3465

L3940
.4399
.4845
.528¢0
.5703

.6118
.6526
.6928
.7325
L7720

.8114
.8510
.8909
.9314
L9726
.0140

MW

.564
.564
.564
.564
.566
.566

.564
.564
.564
.565
.570

.593
.681
.987
.097
.158

.216
.272
.325
.375
.621

L6646
.502
.537
.566
.591

.612
.627
.637
.642
.636
.581

0.084535;

R

cpP
EACT

J7G K

—

e e et el — W TN el st b ot it ot ot et

b bt et et e

.026
. 044
.064
.088
.323
.355

.360
L4642
.603
.890
.377

.202
.691
713
.151
.159

167
.177
.188
.200
.215

.233
.254
.278
.307
L3461

.381
.429
.685
.552
.598
.675

cP

FROZ
J7G K

bt bt bk fd bt b B bt B b e e b e e b e

et

e

.026
. 044
.063
.083
.306
.307

.307
.310
.311
.310
.301

.278
.229
.129
L1290
.126

.132
.139
.145
.152
.159

.166
.173
.180
.187
.19¢

.202
.209
.216
.223
.231
.238

DENSITY

NN N LESEASEINEIVE N N N N [V RV RV St o X RNENE . JV-1

G/CM3

L2262
.387-2
.689-2
.097-2
.590-2
.187-2

.1649-2
.762-2
.416-2
.101-2
.807-2

.525-2
.2646-2
.962-2
.782-2
.628-2

.486-2
.3564-2
.232-2
.119-2
.013-2

.914-2
.821-2
.734-2
.651-2
.573-2

.499-2
.429-2
.362-2
.298-2
.237-2
.177-2

EQUIV. RATIO

= 1.

MW

.283

581

250;

CHEM.

EQUIV.

RATIO

GAS PHASE PROPERTIES
REACTING COMPOSITIONS

VIS DLVDLT DLVDLP

MICRO
POISE

129
140
151
161
171
180

319

326
332
339
346
352
359

coocooo

e
Coocoo ocooooo

o bt et e et bt et e bt et b g et b b e e e

coocooo
DOoOOO0OO

coocoocoo
coocoo
wWwHOo ooooo

coo

coo0o ooo

cocoon oooo

.000
.000
.000
.000
.000
.000

.000
.000
.000
.000
.000

oo
oo
oo

OO0 COCO0OO0D OO0 O00d
UMD UHUNDN i O0000 QOO

cp

J7G K

0.979

i ——_O QOO0 O

Ly e N

[ el e

. 982
.985
.988
.991
.995

995

.000
.006
L0146
.025

L0642
.069

.124
.132

L1642
.152
164
.178
.194

.212
.234
.259
.288
.322

.362
.608
.663
.526
.598
.675

S e el ]

b et et b b e b b e

b b bt e

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

1.2496;

(GAM)S

-390

Vs

472

479
486
493
499
505

511
517
522
528
533
539

P = 5066.25 KPA (50.00 ATM)

COND PRAN

MICRO

W/

M K

172 .735
188 .730
204 .727
220 .724
235 .722
248 .722
258 .722
264 .723
277 .725
289 .727
301 .731
313 .736
324 .744
337 .753
352 .751
369 .747
387 .743
406 .737
427 .729
450 .720
475 .710
503 .700
533 .688
567 .676
604 .664
646 .653
691 .642
741 .632
796 .623
856 .617
921 .6l2
986 .609

GAS PHASE PROPERTIES
FROZEN COMPOSITIONS

CcP

J7G K
0.979

s e i bt ot b bt b HHEED 00000

.982
. 985
.988
. 991
.995

.995
.000
.006
.014
.025

.062
.068
.109
L1290
.125

L131
.138
L1644
.151
.158

.165
.172
.179
.186
.193

.201
.208
.216
.223
.231
.238

ot o ot ot et S e bt e e b e e e e e

e

.390
. 388
. 387
. 385
.383
. 381

. 381
. 379
. 377
.374
.371

. 367
. 362
.355
.352
. 369

.346
L343
.360
.337
. 336

.331
.328
. 326
.323
.320

.318

.313
L3111
.309
.307

W/
M K
172
188
204
220
235
248

250
266
277
289
301

313
324
334
348
362

376
391
406
420
435

451
4666
481
497
513

529
545

578
595
611

GAM COND PRAN
MICRO

.735
.730
.727
.724
.722
.722

.722
.723
.725
.727
.731

.737
.7645
.757
.758
.757

.757
.756
.754
.753
.751

750

.768
.766
L7646
.762

.7640
.737
.735

1729
727
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FUEL H/C ATOM RATIO

DRY AIR;

K

200
210
22

230
240

250
260
270
280
2%0
298

300

540

550
560
570
580
590

4

(€ W X N N ) oo~ NN NN 00 00 00 0o OO RV RV RV RV-J o e et bt bt fod bd ot et e

= 2.100;
DENSITY

P=1.0) (P=50.)

G/CM3 G/CM3

.7627-3 8.8136-2
.6788-3 8.3939-2
.6025-3 8.0124-2
.5328-3 7.6640-2
.6689-3 7.3447-2
.6102-3 7.0509-2
.3559-3 6.7797-2
.3057-3 6.5286-2
.2591-3 6.29564-2
.2157-3 6.0784-2
.1824-3 5.9122-2
.1751-3 5.8757-2
.1372-3 5.6862-2
.1017-3 5.5085-2
.0683-3 5.3416-2
.0369-3 5.1845-2
.0073-3 5.0366-2
.7929-% 4.8965-2
.5282-4 4.7661-2
.2775-4¢ 4.6387-2
.0396-4 6.5198-2
.8136-4 4.64068-2
.5986-4 4.2993-2
.3939-4 4.1970-2
.1987-4 6.0994-2
.0124-4 6.0062-2
.8363-6 3,9172-2
.6640-4 3.8320-2
.5009-4 3.7505-2
.3447-4  3.6723-2
.1948-4 3.5974-2
.0509-4 3.5254-2
.9126-4 3.4563-2
.77%7-4  3.3899-2
.6518-4 3.3259-2
.5286-4 3.2643-2
.6099-64  3.2050-2
.2956-¢ 3.16477-2
.1850-4 3.0925-2
.0784-4 3.0392-2
.9753-4 2.9877-2

TABLE 12A .- PROPERTIES BASED ON CONSTANT GASEQUS COMPOSITIONS
F/7A=0.016769; EQUIV. RATIO= 0.250; CHEM. EQUIV. RATIO= 0.2511; MW = 28.9287;
GASEOUS COMPOSITION: CO02= .03405; H20= .03542; N2= .76701; 02= .15432; AR= .00920

H ENTROPY cP GAM Vs VIS COND
(P=.01) (P=.10) (P=1.0) (P=10.) (P=50.)
MICRO MICRO

J7G J7G K 476G K J/G K 476 K J7G6 K J7G K MsS POISE W/CM K
-859.1 7.8409 7.1791 6.5173 5.8556 5.3930 1.0181 1.3934 283.0 128 175
-848.9 7.8906 7.2288 6.5670 5.9052 5.4426 1.0178 1.3935 290.0 134 183
-838.7 7.9379 7.2761 6.6143 5.9526 5.4900 1.0176 1.3936 296.8 139 191
-828.6 7.9831 7.3214 6.6596 5.9978 5.5352 1.0176 1.3936 303.5 145 199
-818.4 8.0265 7.3647 6.7029 6.0411 5.5785 1.0177 1.3936 310.0 150 207
-808.2 8.0680 7.4062 6.7444 6.0826 5.6201 1.0179 1.3935 316.4 155 215
-798.0 8.1079 7.46461 6.784% 6.1226 5.6600 1.0182 1.3933 322.7 161 223
-787.8 8.1464 7.4846 6.8228 6.1610 5.6984 1.0187 1.3930 328.8 166 231
=777.17 8.1834 7.5216 6.8599 6.1981 5.7355 1.0192 1.3%27 334.8 171 238
-767.5 8.2192 7.5574 6.8956 6.2338 5.7713 1.0199 1.3924 3¢0.7 176 245
-759.1 8.2675 7.5857 6.9239 6.2621 5.7995 1.0205 1.3921 345.4 1890 251
~757.3 8.2538 7.5920 6.9302 6.2684 5.8059 1.0206 1.3920 346.4 181 253
~747.0 8.2873 7.6255 6.9637 6.3019 5.8393 1.0215 1.3915 352.1 185 259
-736.8 8.3197 7.6579 6.9961 6.3344¢ 5.8718 1.0224 1.3910 357.7 190 266
-726.6 8.3512 7.6894 7.0276 6.3658 5.9033 1.0235 1.3905 363.2 195 273
~716.4% 8.3818 7.7200 7.0582 6.396% 5.9338 1.0246 1.3899 368.5 199 280
-706.1 8.4115 7.7497 7.0879 6.4261 5.9636 1.0258 1.3892 373.8 204 286
-695.8 8.440¢ 7.7786 7.1168 6.4550 5.9925 1.0271 1.3885 379.0 208 293
-685.6 8.4686 7.8068 7.1450 6.4832 6.0206 1.0285 1.3878 384.2 213 300
-675.3 8.4960 7.8342 7.1724 6.5106 6.0481 1.0300 1.3870 389.2 217 306
-665.0 8.5228 7.8610 7.1992 6.5374 6.0749 1.0315 1.3862 394.2 221 313
-6564.6 8.5489 7.8871 7.2253 6.5636 6.1010 1.0332 1.3854 399.1 226 320
-6464.3 8.57645 7.9127 7.2509 6.5891 6.1265 1.0348 1.3845 403.9 230 326
-633.9 8.5994 7.9376 7.2758 6.6140 6.1515 1.0366 1.3836 408.7 234 333
~623.6 8.6238 7.9620 7.3002 6.6385 6.1759 1.0384 1.3827 413.4 238 339
-613.2 8.6477 7.9859 7.3241 6.6624 6.1998 1.0403 1.3818 418.0 242 346
-602.8 8.6711 8.0093 7.3475 6.6858 6.2232 1.06422 1.3808 422.6 2646 352
~-592.3 8.6940 8.0323 7.3705 6.7087 6.2661 1.0662 1.3798 427.1 250 358
-581.9 8.7165 8.0547 7.3929 6.7312 6.2686 1.0462 1.3788 431.6 254 365
-571.4 8.7386 8.0768 7.4150 6.7532 6.2906 1.0483 1.3777 436.0 258 371
-560.9 8.7602 8.0984¢ 7.4366 6.7748 6.3123 1.0505 1.3767 460.3 262 378
-550.4 8.7815 8.1197 7.4579 6.7961 6.3335 1.0526 1.3756 466.6 265 384
-539.9 8.8023 8.1405 7.4787 6.8170 6.3544 1.0549 1.3745 468.9 269 390
-529.3 8.8228 8.1610 7.4992 6.8375 6.37649 1.0571 1.3734 453.1 273 396
-518.7 8.8430 8.1812 7.5194 6.8576 6.3951 1.0594¢ 1.3723 457.2 277 403
~-508.1 8.8628 8.2010 7.5392 6.8774¢ 6.4149 1.0618 1.3712 461.3 280 409
-49%7.5 8.8823 8.2205 7.5587 6.8969 6.4344 1.0641 1.3700 465.4 284 415
-486.8 8.9015 8.2397 7.5779 6.9161 6.4536 1.0665 1.3689 469.4 288 422
-476.1 8.9204 8.2586 7.5968 6.9350 6.4725 1.0689 1.3678 473.4 291 428
-665.4 8.9390 8.2772 7.6154 6.9537 6.4911 1.0714 1.3666 477.3 295 434
-6564.7 83.9573 8.2956 7.6338 6.9720 6.509¢ 1.0739 1.3654% 481.2 298 4491

PRAN

L7671
. 76446
L7621
L7397
.7375

.7356
.7339
.7325
L7314
.7305
L7299

.7298
L7297
L7297
L7297
L7298

.7299
.7298
.7296
L7294
.7292

.7289

200
210
220
230
240

250
260
270
2810
290
298

300
310
320
330
340

350
360
370
3890
390

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590
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FUEL H/C ATOM RATIO

DRY AIR;

600

65690

800

990

(

S b0 vt (S R G RO RN, RN

BB Rk DLepopn

CH L M N NN H NN WL

= 2.100;
DENSITY

P=1.0) (P=50.)

G/CM3 G/CM3

.8757-4¢ 2.9379-2
.7796-4  2.8897-2
.6862-4 2.8431-2
.5959-¢ 2.7980-2
.5085-4 2.7543-2
.6238-6¢  2.7119-2
.3416-6¢ 2.6708-2
.2619-4 2.6309-2
.1845~-4¢ 2.5922-2
.1093-4 2.5547-2
.0164~-6 2.5182-2
.9654~4 2.4827-2
.8965-4 2.4482-2
.8294-6¢ 2.4147-2
.7661-4  2.3821-2
.7006-4 2.3503-2
.6387-64 2.3194-2
.5785-64 2.2893-2
.5198-6 2.2599-2
.6626-4 2.2313-2
.6068-6¢  2.20364-2
.3524-4 2.1762-2
.2993-¢  2.1497-2
.2475-4¢ 2.1238-2
.1970-4 2.0985-2
.1476-4 2.0738-2
.0996-6¢ 2.0697-2
.0522-¢ 2.0261-2
.0062-¢ 2.0031-2
.9612-4 1.9806-2
.9172-4 1.9586-2
.87641-4¢ 1.9371-2
.8320-¢ 1.9160-2
.7908-4 1.8954-2
.7505-4 1.8752-2
.7110-4¢ 1.8555-2
.6723-6 1.8362-2
.6345-4 1.8172-2
.5974-64 1.7987-2
.5611-4 1.7805-2

TABLE 12A

F/7A=0.0167649;
GASEOUS COMPOSITION:

J7G

-444 ,
-633.
-422.
-411.
-400.

-389.
-378.
-368.
-357.
-366.

-335.
=324,
-313.
-301.
-290.

-279.
-268.
-257.
-246.
-234.,

-223.
-212.
-200.
-189.
-178.

-166.
-155,
-146,
-132.
-121.

~109.
-98.
~86.
~74.
-63.

-51.
-40.
-28.
-16.

—4.

oumo N [ASE=a RV N AN ] WO ROOOH HOOWR ~NoPNVO

DN HO wwoHowum

(P=1.0) (P=10.)

CHEM. EQUIV. RATIOD= 0.2511;

H20=

J7G K

6.9901

CONTINUED
EQUIV. RATIO= 0.250;
C02= .03405;
ENTROPY
(P=.01) (P=.10)
J7G K J/7G K J7G K
8.9754 8.3136 7.6518
8.9932 8.3314 7.6697
9.0108 8.3490 7.6872
9.0281 8.3663 7.7045
9.0452 8.3834 7.7216
9.0621 8.4003 7.7385
9.0787 8.4169 7.7552
9.0952 8.4334 7.7716
9.1114¢ 8.4496 7.7878
9.1274 8.4656 7.8039
9.1433 8.4815 7.8197
9.1589 8.4971 7.8353
9.1744 8.5126 7.8508
9.1897 8.5279 7.8661
9.2048 8.5430 7.8812
9.2197 8.5580 7.8962
9.2345 8.5727 7.9110
9.2492 8.5874 7.9256
9.2636 8.6018 7.9401
9.2779 8.6162 7.9544
9.2921 8.6303 7.9685
9.3061 8.6444 7.9826
9.3200 8.6582 7.9965
9.3338 8.6720 8.0102
9.3474 8.6856 8.0238
9.3609 8.6991 8.0373
9.3742 8.7124 8.0507
9.3875 8.7257 8.0639
9.4006 8.7388 8.0770
9.4135 8.7517 8.0900
9.4264 8.7646 8.1028
9.4391 8.7774 8.1156
9.4518 8.7900 8.1282
9.4643 8.8025 8.1407
9.4767 38.8149 8.1531
9.4890 8.8272 8.1654%
9.5012 8.83% 8.1776
9.5133 8.8515 8.1897
9.5253 8.8635 8.2017
9.5372 8.8754 8.2136

s NN R X N S Y R B BV I | R e e | R NIV B ] N N ] R I I ]

L0079
. 0254
.0428
.0599

0767
L0934
.1098
L1260
L1621

L1579
L1736
.1890
L2063
.219¢4

.2364%
.26492
.2638
L2783
.2926

.3068
.3208
L3347
. 36484
.3620

.3755
.3889
L6021
L4152
L4282

L4610
.4538
L4666
.4789
L6913

.5036
.5158
.5279
.5399
.5518

.~ PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

MW = 28.9287;

.03542; N2= .76701; 02= .15632; AR= .00920
cP GAM VS VIS COND

(P=50.)

MICRO MICRO
J7G K J7G X Ms/S  POISE WsCM K
6.5275 1.0764 1.3643 485.0 302 447
6.5453 1.0789 1.3631 488.9 305 453
6.5629 1.0814 1.3620 692.6 309 460
6.5802 1.0840 1.3608 496.4¢ 312 466
6.5973 1.0865 1.359%97 500.1 316 472
6.6141 1.0891 1.3585 503.8 319 479
6.6308 1.0917 1.3573 507.4 323 485
6.6672 1.0943 1.3562 511.0 326 492
6.6635 1.0969 1.3551 514.6 329 498
6.6795 1.0995 1.3539 518.2 333 504
6.6953 1.1021 1.3528 521.7 336 511
6.7110 1.1047 1.3517 525.2 339 517
6.7265 1.1073 1.3505 528.7 343 524
6.7617 1.1099 1.349¢4 532.1 346 530
6.7569 1.1125 1.3483 535.5 349 536
6.7718 1.1151 1.3472 538.9 352 543
6.7866 1.1177 1.3462 562.3 356 549
6.8012 1.1202 1.3451 545.6 359 555
6.8157 1.1228 1.3640 5648.9 362 562
6.8300 1.1254 1.3430 552.2 365 568
6.8442 1.1279 1.3420 555.5 368 574
6.8582 1.1304 1.3409 558.7 371 581
6.8721 1.1329 1.339% 562.0 375 587
6.8859 1.1354 1.3389 565.2 378 593
6.8995 1.1379 1.3379 568.3 381 600
6.9129 1.1403 1.3370 571.5 384 606
6.9263 1.1428 1.3360 574.7 387 612
6.9395 1.1452 1.3351 577.8 390 618
6.9526 1.1476 1.3341 580.9 393 624
6.9656 1.1499 1.3332 584.0 396 630
6.9785 1.1%523 1.3323 537.1 399 637
6.9912 1.1546 1.3314 590.1 402 643
7.0038 1.1568 1.3306 593.1 405 649
7.016¢6 1.1591 1.3297 596.2 408 655
7.0288 1.1613 1.3289 599.2 610 661
7.06411 1.1635 1.3281 602.2 413 667
7.0533 1.1657 1.3272 605.1 416 673
7.0654 1.1678 1.3265 608.1 419 679
7.0773 1.1699 1.3257 611.1 422 685
7.0892 1.1720 1.3249 614.0 425 691

PRAN

L7273
L7271
.7269
L7267
.7265

.7263
L7260
.7258
.7256
.725¢6

L7251
L7249
L7247
.7245
L7243

.7241
.7239
L7237
.7235
L7233

.7231
.7229
.7228
L7226
L7225

.7224
.7222
L7221
.7220
.7218

L7217
.7216
L7215
L7214
.7213

.7212
L7211
.7210
L7209
.7208

840

850
860
8710
880
890

500
910
920
930
9640

950
960

9890
990




TABLE 12A CONCLUDED .- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

FUEL H/C ATOM RATID = 2.100; F/A=0.016749; EQUIV. RATIO= 0.250; CHEM. EQUIV. RATIO= 0.2511; MW = 28.9287;

DRY AIR; GASEQUS COMPOSITION: C€O02= .03405; H20= .03542; N2= .76701; 02= .15432; AR= .00920
DENSITY H ENTROPY cP GAM Vs VIS COND PRAN T
(P=1.0) (P=50.) (P=.01) (P=.10) (P=1.0) (P=10.) (P=50.)
MICRO MICRO
K G/CM3 G/CM3 J/G J/7G X J7G6 K J7G K J7G K J/7G K JsG K M7S POISE W/CM K K
1000 3.5256-6¢ 1.7627-2 6.8 9.5490 8.8872 8.2254 7.5636 7.1010 1.1740 1.3242 616.9 4628 697 .7207 1000
1050 3.3576-4¢ 1.6788-2 65.8 9.6065 8.9447 8.2829 7.6211 7.1585 1.1835 1.3208 631.3 442 725 .7206 1050
1100 3.2050-4 1.6025-2 125.2 9.6617 8.9999 8.3382 7.6764 7.2138 1.1925 1.3176 645.4 455 754 .7206 1100
1150 3.0656-4 1.5328-2 185.0 9.7149 9.0531 8.3914 7.7296 7.2670 1.2011 1.3146 659.2 669 781 .7206 1150
1200 2.9379-4 1.4689-2 265.3 9.7662 9.1044 8.4426 7.7809 7.3183 1.2092 1.3118 672.6 682 808 .7207 1200
1250 2.8204-4 1.4102-2 305.9 9.8157 9.1540 8.4922 7.8304 7.3678 1.2170 1.309%92 685.8 495 835 .7209 1250
1300 2.7119-4 1.3559-2 367.0 9.8636 9.2018 8.5400 7.8783 7.4157 1.2244 1.3067 698.7 507 862 .7210 1300
1350 2.6114-4 1.3057-2 628.4 9.9100 9.2482 8.5864 7.9246 7.4620 1.2315 1.3044% 711.4 520 888 .7211 1350
1400 2.5182-4 1.2591-2 690.1 9.9549 9.2931 8.6313 7.9695 7.5069 1.2382 1.3023 723.9 532 914 .7212 1400
1450 2.4313-4¢ 1.2157-2 552.2 9.9984 9.3366 8.6749 8.0131 7.5505 1.2446 1.3003 736.1 544 939 .7213 1450
1500 2.3503-4 1.1751-2 614.5 10.0407 9.3789 8.7172 8.0554 7.5928 1.2507 1.2984 748.2 556 964 .7214 1500
1550 2.2745-4 1.1372-2 677.2 10.0818 9.4200 8.7583 8.0965 7.6339 1.2564 1.2966 760.0 568 990 .7211 1550
1600 2.2034-4 1.1017-2 7640.2 10.1218 9.4600 8.7982 8.1364 7.6739 1.2619 1.2949 771.7 580 1015 .7208 1600
1650 2.1366-4 1.0683-2 803.4 10.1607 9.4989 8.8371 8.1754 7.7128 1.2671 1.2934 783.2 591 1040 .7205 1650
1700 2.0738-4 1.0369-2 866.9 10.1986 9.5368 8.8750 8.2133 7.7507 1.2720 1.2919 794.5 603 1065 .7202 1700
1750 2.01645-4¢ 1.0073-2 930.6 10.2356 9.5738 8.9120 8.2502 7.787%6 1.2767 1.2905 805.7 614 1089 .7199 1750
1800 1.9586-4 9.7929-3 994.6 10.2716 9.6098 8.9480 8.2862 7.8237 1.2812 1.2892 816.7 625 1113 .7196 1800
1850 1.9056-4 9.5282-3 1058.7 10.3068 9.6450 8.9832 8.3214 7.8588 1.285¢ 1.2830 827.5 636 1137 .7193 1850
1500 1.8555-4¢ 9.2775-3 1123.1 10.3411 9.6793 9.0175 8.3557 7.8932 1.2894 1.2868 838.3 647 1160 .7190 1900
1950 1.8079-4 9.0396-3 1187.7 10.3746 9.7128 9.0511 &.3893 7.9267 1.2932 1.2858 848.9 658 1184 .7187 1950
2000 1.7627-4 8.8136-3 1252.4 10.4074¢ 9.7456 9.0838 8.4221 7.9595 1.2968 1.2847 859.4 669 1207 .7184 2000
2050 1.7197-4 8.5987-3 1317.3 10.4395 9.7777 9.1159 &.4541 7.9915 1.3002 1.2838 869.7 679 1229 .7183 2050
2100 1.6788-4 8.3939-3 1382.4 10.4708 9.8091 9.1473 8.4855 8.0229 1.3034 1.2829 879.9 690 1252 .7183 2100
2150 1.6397-4 8.1987-3 1447.7 10.5016 9.8398 9.1780 8.5162 8.0536 1.3065 1.2820 890.1 700 127¢ .7182 2150
2200 1.6025-¢ 8.01264-3 1513.1 10.5316 9.8698 9.2081 8.5463 8.0837 1.3095 1.2812 900.1 711 1295 .7182 2200
2250 1.5669-4 7.8343-3 1578.6 10.5611 9.8993 9.2375 &.5757 8.1132 1.3123 1.2804 910.0 721 1317 .7182 2250
2300 1.5328-4¢ 7.6640-3 1664.3 10.5900 9.9282 9.2664 8.6046 8.1420 1.3149 1.2797 919.8 731 1338 .7182 2300
2350 1.5002-4 7.5009-3 1710.1 10.6183 9.9565 9.2947 8.6329 8.1703 1.31764 1.2790 929.4 741 1359 .7182 2350
2400 1.4689-¢ 7.3447-3 1776.0 10.6460 9.9842 9.322 8.6607 8.1981 1.3198 1.2784 939.0 751 1380 .7182 2400
2450 1.4390-¢ 7.1948-3 1842.1 10.6733 10.0115 9.3497 8.6879 8.2253 1.3221 1.2778 948.5 761 1401 .7183 2450
2500 1.4102-4 7.0509-3 1908.3 10.7000 10.0382 9.3764 8.7146 8.2521 1.3243 1.2772 958.0 771 1421 .7183 2500
2550 1.3825-6¢ 6.9126-3 1974.5 10.7262 10.0645 9.4027 8.7409 8.2783 1.326¢ 1.2766 967.3 781 1442 .7182 2550 |
2600 1.3559-4¢ 6.7797-3 2040.9 10.7520 10.0902 9.4284 8.7667 8.3041 1.3284 1.2761 976.5 790 1462 .7180 2600 '
2650 1.3306-4¢ 6.6518-3 2107.4 10.7773 10.1156 9.4538 8.7920 8.3294% 1.3304 1.2756 985.7 800 1483 .7178 2650 '
2700 1.3057-4 6.5286-3 2173.9 10.8022 10.14064 9.4787 8.8169 8.3543 1.3322 1.2751 $96.7 810 1503 .7177 2700
2750 1.2820~4 6.4099-3 2240.6 10.8267 10.1649 9.5031 8.8413 8.3788 1.33640 1.2746 1003.7 819 1523 .7175 27590
2300 1.2591-4¢ 6.2954-3 2307.3 10.8507 10.1890 9.5272 8.8654 8.4028 1.3358 1.2742 1012.6 829 1543 .7173 28090
__2850 1.2370-4 6.1850-3 2376.2 10.8744 10.2126 9.5508 8.8890 8.4265 1.3374 1.2737 1021.4 838 1563 .7171 2850 .
-2300 1.2157-4 6.0784-3 26461.1 10.8977 10.2359 9.5741 8.9123 8.4497 1.3390 1.2733 1030.2 847 1583 .7168 2900 !
2950 1.1951-4 5.9753-3 2508.1 10.9206 10.2588 9.5970 8.9352 8.4726 1.3406 1.2729 10383.9 857 1603 .7166 2950
3500 1.1751-4 5.8757-3 2575.1 10.9431 10.2813 9.6195 8.9578 8.4952 1.3422 1.2725 1047.5 866 1622 .7164 3000

€91
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FUEL H/C ATOM RATIO =

DRY AIR

T

Ottt it s et R b = R RN DR LWL

DENSITY

G/CM3

.9172-6
.7110-6
.52564~6
.3576-6
.2050-6
.0656-6

.9379-6
.82064-6
.7119-6
.61164-6
.5181-6
.4313-6

.3502-6
.2763-6
.2031-6
.1362-6
.0732-6
.0136-6

.9573-6
.9038-6
.8528-6
.8041-6
.7576-6
.7126-6

.6688-6
.6264-6
.5848-6
.5638-6
.5032-6
.4628-6

.4226-6
.3820-6
.36415-6

3011-6

.2609-6
.2213-6

.1826-6
.1451-6
.1092-6
.0751~6
.0632-6
.0135-6
.83610-7

H
J/G

-109.
-51.
6.
65.
125.
185.

245,
306.
368.
430.
492.
555.

619.
683.
748.
814.
3381.
949.

1019.
1092.
1167.
1247,
1331.
1423,

1522.
1632.
1755.
1893.
2048.
2224.

26422,

2.

100; F/A

ENTROPY
J/7G K

9.4264
9.4891
9.5490
9.6066
9.6620
9.7153

9.7668
9.8165
9.8647
9.9114
9.9568
10.0010

10.0441
10.0862
10.1274
10.1680
10.2079
10.247¢6

10.2871
10.3269
10.3672
10.4085
10.4513
10.4964

10.564644%
10.5961
10.6525
10.7145
10.7828
10.8583

10.9416
11.0329
11.1323
11.239¢4
11.3532
11.4722

11.5947
11.7181
11.8403
11.9587
12.0712
12.1759
12,2714

TABLE 12.1B
= 0.016749;

Mu VIS
MICRO
POISE

28.929 399
28.929 413
28.929 428
28.929 442
28.929 455
28.929 469

28.929 482
28.929 495
28.929 507
28.928 520
28.928 532
28.928 544

28.927 556
28.927 568
28.925 580
28.923 591
28.920 603
28.916 614

28.909 625
28.900 636
28.886 647
28.868 658
28.861 668
28.805 679

28.757 689
28.693 699
28.610 709
28.503 719
28.370 729
28.208 738

28.012 7438
27.783 757
27.520 766
27.225 776
26.902 785
26.558 794

26.201 804
25.840 813
25.485 823
25.144 833
24.825 843
24.534 853
24.275 863

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO = 0.250;
REACTING COMPOSITIONS

DLVDLT DLVDLP cpP (GAM)S VS COND PRAN cpP
MICRO
J76 K M/S W/CM K J7G K

1.0000 -1.0000 1.1526 1.3322 587.0 637 .722 1.1523
1.0000 -1.0000 1.1642 1.3278 602.1 667 .721 1.1635
1.0000 -1.0000 1.1751 1.3238 616.8 697 .721 1.1740
1.0000 -1.0000 1.1851 1.3202 631.2 726 .721 1.1835
1.0000 -1.0000 1.1948 1.3167 645.2 755 .721 1.1925
1.0000 -1.0000 1.2044 1.3134 658.9 783 .721 1.2011
1.0000 -1.0000 1.2140 1.3102 672.2 812 .721 1.2092
1.0000 -1.0000 1.2235 1.307]1 685.3 840 .721 1.217¢6
1.0001 -1.0000 1.2332 1.3040 698.0 868 .721 1.2244
1.0001 -1.0000 1.2431 1.3008 710.4 897 .721 1.2315
1.0002 -1.0000 1.2536 1.2977 722.6 926 .721 1.2382
1.0004 -1.0000 1.2648 1.29%% 734.5 956 .72¢ 1.2446
1.0007 -1.0000 1.2771 1.2909 746.0 987 .720 1.2507
1.0011 -1.0000 1.2911 1.2871 757.3 1021 .719 1.2564
1.0018 -1.0000 1.3076 1.2830 768.1 1058 .717 1.2619
1.0028 -1.0001 1.3276 1.2782 778.6 1100 .7164 1.2671
1.0043 -1.0001 1.3525 1.2727 788.7 11648 .710 1.2720
1.0065 -1.0002 1.3841 1.2663 798.2 1207 .704 1.2767
1.0097 -1.0003 1.4250 1.2587 807.2 1280 .696 1.2812
1.0144 -1.0004 1.4781 1.2498 815.6 1373 .685 1.2854
1.0210 -1.0006 1.5475 1.2396 823.3 1495 .670 1.2894
1.0301 -1.0009 1.6376 1.2281 830.5 1655 .651 1.2931
1.0426 ~1.0013 1.7539 1.2156 837.2 1866 .628 1.2967
1.0593 -1.0019 1.9022 1.2025 843.5 2145 .602 1.3001
1.0813 -1.0027 2.0886 1.1893 849.8 2507 .57¢ 1.3033
1.1095 -1.0037 2.3187 1.1766 856.2 2970 .546 1.3063
1.16447 ~1.0051 2.5968 1.1649 863.0 3550 .519 1.3092
1.1878 -1.0068 2.9252 1.1546 870.5 4254 .495 1.3120
1.2389 -1.0088 3.3034 1.1459 878.9 5078 .47¢ 1.3146
1.2977 -1.0113 3.7273 1.1388 888.1 6002 .459 1.3172
1.3636 -1.0142 4¢.1888 1.1332 898.5 6988 .448 1.3197
1.4366 -1.0176¢ 6.6749 1.12%90 909.8 7976 .444 1.3222
1.5081 -1.0209 5.1673 1.1262 922.3 8898 .445 1.32647
1.5803 -1.0245 5.6417 1.1244 935.8 9679 .452 1.3273
1.6468 -1.0280 6.0689 1.1237 950.3 10261 .464 1.3300
1.7026 -1.0311 6.4179 1.1239 965.6 10607 .480 1.3327
1.7632 -1.0337 6.6608 1.1250 981.8 10709 .500 1.3354
1.7656 -1.035¢ 6.7776 1.1268 998.5 10582 .521 1.3382
1.7681 -1.0363 6.7578 1.1295 1015.8 10254 .542 1.36409
1.7506 -1.0362 6.6003 1.1330 1033.3 9757 .563 1.3435
1.7145 -1.0351 6.3135 1.1374 1051.1 9122 .583 1.3459
1.6622 ~-1.0332 5.9162 1.1430 1069.0 8388 .602 1.3483
1.5979 -1.0306 5.4380 1.16497 1086.9 7600 .618 1.3504

GAM

1.3398

CHEM. EQUIV. RATIO = 0.2511; P = 1.01325 KPA ( 0.01 ATM)
FROZEN COMPOSITIONS

VS COND PRAN
MICRO
Ms7S  W/CM K

587.1 637 .722
602.2 667 .721
616.9 697 .721
631.3 725 .721
645.4 754 .721
659.2 781 .721

672.6 308 .721
685.8 835 .721
698.7 862 .721
711.4 888 .721
723.9 914 .721
736.1 939 .721

748.2 965 .721
760.0 990 .721
771.7 1015 .721
783.3 1040 .720
794.6 1065 .720
805.9 1089 .720

1113 .719
1137 .719
1161 .719
1184 .718
1208 .718
1231 .717

125¢ .716
1277
1300 .714
1324 .713
1348 .711
1374 .708




TABLE 12.2B .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS
FUEL H/C ATOM RATIO = 2.100; Fs/A = 0.016749; EQUIV. RATI0 @ 0.250; CHEM. EQUIV. RATIO = 0.2511; P 210.1325 KPA ( 0.10 ATM)

DRY AIR
REACTING COMPOSITIONS FROZEN COMPOSITIONS
T DENSITY H ENTROPY MW VIS DLVDLT DLVDLP cP (GAM)S Vs COND PRAN CcP GAM Vs COND PRAN
MICRO MICPRO MICRO
K G/CM3 J/76 J7G6 K POISE J/G K M/S  W/CM K J/7G K M/7S  W/CM K
300 3.9172-5 -109.5 8.7646 28.929 399 1.0000 -1.0000 1.1526 1.3322 587.0 637 .722 1.1523 1.3323 587.1 637 .722
950 3.7110-5 -51.6 8.8273 28.929 413 1.0000 -1.0000 1.1642 1.3278 602.1 667 .721 1.1635 1.3281 602.2 667 .721
1000 3.5254-5 6.9 8.8873 28.929 428 1.0000 -1.0000 1.1751 1.3238 616.8 697 .721 1.17640 1.32642 616.9 697 .721
1050 3.3576-5 65.9 8.9448 28.929 442 1.0000 -1.0000 1.1850 1.3202 631.2 726 .721 1.1835 1.3208 631.3 725 .721
1100 3.2049-5 125.4 9.0002 28.929 455 1.0000 -1.0000 1.1948 1.3167 6645.2 755 .721 1.1925 1.3176 645.4 754 .721
1150 3.0656-5 185.4 9.0535 28.929 469 1.0000 -1.0000 1.2043 1.3134 658.9 783 .721 1.2011 1.3146 659.2 781 .721
1200 2.9379-5 265.8 9.1050 28.929 482 1.0000 -1.0000 1.2138 1.3103 672.2 811 .721 1.2092 1.3118 672.6 808 .721
1250 2.82064-5 306.8 9.1547 28.929 495 1.0000 ~-1.0000 1.2232 1.3072 685.3 839 .721 1.2170 1.3092 685.8 835 .721
1300 2.7119-5 368.2 9.2029 28.929 507 1.0000 -1.0000 1.2326 1.30641 693.0 867 .721 1.2244 1.3067 698.7 862 .721
1350 2.6114-5 630.0 9.2496 28.929 520 1.0001 -1.0000 1.2420 1.3011 710.5 896 .721 1.2315 1.3044 711.4 888 .721
1400 2.5182-5 492.4 9.2949 28.928 532 1.0001 -1.0000 1.2517 1.2981 722.7 924 .721 1.2382 1.3023 723.9 914 .721
1450 2.4313-5 555.2 9.3390 28.928 544 1.0002 -1.0000 1.2617 1.2951 734.7 953 .721 1.2466 1.3003 736.1 939 .721
1500 2.3502-5 618.6 9.3820 28.928 556 1.0003 -1.0000 1.2722 1.2921 746.4 982 .721 1.2507 1.2984 748.2 964 .721
1550 2.2744-5 682.4 9.64238 28.928 568 1.0005 -1.0000 1.2834 1.288% 757.8 1013 .720 1.2566 1.2966 760.0 990 .721
1600 2.2033-5 7646.9 9.4648 28.927 580 1.0008 -1.0000 1.2956 1.2856 768.9 1044 .719 1.2619 1.2950 771.7 1015 .721
1650 2.1364-5 812.0 9.5049 28.926 591 1.0012 -1.0000 1.309% 1.2822 779.8 1078 .718 1.2671 1.2934¢ 783.2 1040 .721
1700 2.0735-5 877.8 9.5442 28.925 603 1.0018 -1.0000 1.3244 1.2784 790.4 1114 .716 1.2720 1.2919 794.6 1065 .720
1750 2.0141-5 944.5 9.5828 28.923 614 1.0026 -1.0001 1.3421 1.2743 &800.7 1154 .714 1.2767 1.2906 805.8 1089 .72¢
1800 1.9580-5 1012.1 9.62069 28.921 625 1.0038 -1.0001 1.3629 1.2698 &810.6 1198 .711 1.2811 1.2893 816.8 1113 .720
1850 1.9049-5 1080.9 9.6586 28.917 636 1.0055 -1.0001 1.3880 1.2647 820.2 1248 .708 1.2854 1.2882 827.8 1137 .719
1900 1.8544-5 1151.0 9.6960 28.912 647 1.0078 -1.0002 1.4185 1.25%90 &29.4 1307 .702 1.2893 1.2871 838.6 1161 .719
1950 1.8064~-5 1222.8 9.7333 28.905 658 1.0110 -1.0003 1.4558 1.2526 838.2 1377 .695 1.2931 1.2861 849.3 1184 .719
2000 1.7607-5 1296.7 9.7707 28.895 669 1.0153 -1.0005 1.5018 1.26454 846.6 16463 .687 1.2967 1.2852 860.0 1207 .718
2050 1.7170-5 1373.2 9.8084 28.882 679 1.0210 -1.0007 1.5584 1.2375 854.6 1567 .675 1.3001 1.284% 870.6 1230 .718
2100 1.6751-5 1452.8 9.8468 28.865 690 1.0285 -1.0009 1.6281 1.2288 862.2 1697 .662 1.3033 1.2837 881.2 1252 .718
2150 1.6349-5 1536.2 9.8861 28.843 700 1.0381 -1.0013 1.7132 1.2196 86%.4 1858 .646 1.3063 1.2832 891.8 1275 .718
2200 1.5961-5 1624.4 9.9266 28.814 710 1.0504¢ -1.0017 1.8164 1.2100 876.% 2058 .627 1.3092 1.2827 902.4 1297 .717
2250 1.,5586-5 1718.2 9.9688 28.776 721 1.0658 -1,0023 1.9402 1.2003 &83.3 2304 .607 1.3119 1.2824 913.1 1319 .717
2300 1.5222-5 1818.8 10.0130 28.729 731 1.0847 -1.0030 2.0867 1.1907 890.3 2605 .585 1.3145 1.2823 923.9 1341 .716
2350 1.4868-5 1927.3 10.0596 28.670 740 1.1077 -1.0040 2.2575 1.1815 89%7.3 2967 .563 1.3169 1.2824 934.9 1363 .715
2400 1.64521-5 2045.0 10.1092 28.597 750 1.1348 -1.0051 2.4534 1.1730 904.7 3397 .542 1.3192 1.2827 946.1 1385 .715
2450 1.4181-5 2173.0 10.1620 28.509 760 1.1665 -1.0065 2.6741 1.1654 912.5 3895 .522 1.3213 1.2832 957.6 1408 .713
2500 1.3845-5 2312.8 10.2184 28.403 769 1.2025 -1.0081 2.9182 1.1587 920.9 4460 .504 1.32364 1.2840 969.4 16431 .712
_.2550 1.3514-5 2465.2 10.2788 28.278 779 1.2429 -1.0100 3.1832 1.1530 929.8 5083 .4838 1.3254 1.2851 981.6 1455 .710
2600 1.3186-5 2631.4 10.3433 28.133 788 1.2870 -1.0121 3.4654 1.16484 939.4 5751 .475 1.3273 1.2864 994.2 1479 .707
2650 1.2861-5 2812.0 10.4121 27.967 798 1.3343 -1.0144 3.7600 1.1446 949.6 6641 .6G66 1.3292 1.2881 1007.4 1585 .704
2700 1.2539-5 3007.5 10.4852 27.780 807 1.38640 -1.0170 64.0612 1.1418 960.6 7126 .460 1.3311 1.2901 1021.0 1532 .701
2750 1.2219-5 3218.1 10.5625 27.572 816 1.64347 -1.0197 4.3616 1.1398 972.2 7776 .458 1.3329 1.29264 1035.2 1561 .697
2800 1.1902-5 36443.5 10.6437 27.345 826 1.4851 -1.0225 4.6525 1.1385 984.5 8361 .459 1.3349 1.2950 1050.0 1591 .693
2850 1.1588-5 3683.0 10.7285 27.099 835 1.5332 -1.0253 4.9237 1.1380 997.5 8850 .464 1.3368 1.2979 1065.3 1622 .683
—290¢ 1.1278-5 3935.3 10.8162 26.839% 844 1.5772 -1.0279 5.1640 1.1380 1011.1 9224 .473 1.3388 1.3011 1081.1 1654 .683
~2950 1.0975-5 4198.7 10.9063 26.567 854 1.6148 ~1.0304 5.3619 1.1387 1025.3 9468 .484% 1.3408 1.3045 1097.4 1688 .678
3000 1.0678-5 46470.6 10.9977 26.287 864 1.6443 -1.0325 5.5072 1.1399 1040.0 9577 .497 1.3628 1.3081 1114.1 1722 .673

$91
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TABLE 12.3B .- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

FUEL H/C ATOM RATIOQ B 2,100 Fs/A = 0.016749; EQUIV. RATIO = 0.250; CHEM. EQUIV. RATIO = 0.2511; P = 101.325 KPA ( 1.00 ATM)
DRY AIR

REACTING COMPOSITIONS FROZEN COMPOSITIONS

T DENSITY H ENTROPY MW VIS DLVDLY DLVDLP CP (GAM) S Vs gUND PRAN cP GAM Vs gOND PRAN
MICRO ICRO

K G/CM3 J/7G J/G K POISE J7G K M/7S  W/CM K J7G6 K MsS  W/CM K
900 3.9172-4 -109.5 8.1029 28.929 399 1.0000 -1.0000 1.1526 1.3322 587.90 637 .722 1.1523 1.3323 587.1 637 .722
950 3.7110-4 -51.6 8.1655 28.929 413 1.0000 -1.0000 1.1642 1.3278 602.1 667 .721 1.1635 1.3281 602.2 667 .721
1000 3.5254-4 6.9 8.2255 28.929 428 1.0000 -1.0000 1.1751 1.3238 616.8 697 .721 1.1740 1.3242 616.9 697 .721
1050 3.3576-4 65.9 8.2830 28.929 442 1.0000 -1.0000 1.1850 1.3202 631.2 726 .721 1.1835 1.3207 631.3 725 .721
1100 3.2050-4 125.4 8.3384 28.929 455 1.0000 -1.0000 1.1948 1.3168 645.2 755 .721 1.1925 1.3176 645.4 7564 .721
1150 3.0656-4 185.4 8.3917 28.929 469 1.0000 -1.0000 1.2043 1.3135 658.9 783 .721 1.2011 1.3146 659.2 781 .721
1200 2.9379-4 245.8 8.4432 28.929 482 1.0000 -1.0000 1.2137 1.3103 672.2 811 .721 1.2092 1.3118 ¢672.6 808 .721
1250 2.8204-4 306.8 8.4929 28.929 495 1.0000 -1.0000 1.2230 1.3072 685.3 839 .721 1.2170 1.3092 685.8 835 .721
1300 2.7119-4 368.1 8.5411 28.929 507 1.0000 -1.0000 1.2322 1.3042 698.1 867 .721 1.2264 1.3067 698.7 862 .721
1350 2.6114-4 430.0 8.5877 28.%29 520 1.0000 -1.0000 1.241% 1.3013 710.6 895 .721 1.2315 1.3064 711.4 888 .721
1400 2.5182-6 492.3 8.6331 28.929 532 1.0001 -1,0000 1.2508 1.298% 722.8 923 .721 1.2382 1.3023 723.9 914 .721
1450 2.4313-4 555.1 8.6771 28.929 544 1.0001 -1.0000 1.2603 1.2955 734.8 951 .721 1.26446 1.3003 736.1 939 .721
1500 2.3503-4 618.3 8.7200 28.928 556 1.0002 -1.0000 1.2700 1.2926 7646.5 980 .721 1.2507 1.2984 748.2 964 .721
1550 2.2744-4% 682.1 3.7618 28.928 568 1.0002 -1.0000 1.2800 1.289%97 758.0 1009 .721 1.2564 1.2966 760.0 990 .721
1600 2.2033-4 746.3 8.8026 28.928 580 1.0004 -1.0000 1.2904 1.2868 769.3 1039 .720 1.2619 1.2949 771.7 1015 .721
1650 2.1365-4 811.1 8.8425 28.928 591 1.0006 -1.0000 1.3013 1.2839 780.3 106% .720 1.2671 1.2934 783.2 1040 .721
1700 2.0737-4 876.5 8.83815 28.927 603 1.0008 -1.0000 1.3130 1.2808 791.1 1101 .719 1.2720 1.2919 794.5 1065 .720
1750 2.0144-4 942.4 8.9197 28.926 614 1.0012 -1.6000 1.3255 1.2777 801.7 1134 .718 1.2767 1.2906 805.7 1089 .720
1800 1.9583-4 1009.0 8.9573 28.925 625 1.0017 -1.0000 1.3393 1.2744 812.0 1169 .716 1.2811 1.2893 816.7 1113 .7290
1850 1.9053-4 1076.4 &.9942 28.923 636 1.0023 -1.0001 1.3545 1.2709 822.1 1205 .715 1.2854 1.2881 827.6 1137 .719%
1900 1.8550-4 1144.5 9.0305 28.921 647 1.0032 -1.0001 1.3717 1.2672 832.0 1245 .713 1.2893 1.2869 838.4 1161 .719
1950 1.8073-4 1213.6 9.0664 28.919 658 1.00644 -1.0001 1.3911 1.2632 841.6 1289 .710 1.2931 1.2859 849.1 1184 .719
2000 1.7619-4 1283.7 9.1019 28.915 669 1.0060 -1.0002 1.4136 1.2589 850.9 1337 .707 1.2967 1.2849 859.6 1207 .718
2050 1.7186-4% 1355.0 9.1371 28.910 679 1.0080 ~-1.0002 1.4395 1.25643 860.0 1390 .703 1.3001 1.2840 870.1 1230 .718
2100 1.6773-4% 16427.7 9.1721 28.903 690 1.0107 ~-1.0003 1.4698 1.2493 868.7 1452 .698 1.3033 1.2832 880.4 1252 .718
2150 1.6378-4 1502.1 9.2071 28.895 700 1.0141 -1,0005 1.5053 1.2440 877.3 1523 .6%92 1.3064 1.2825 890.7 1274 .718
2200 1.6000-4 1578.3 9.26422 28.884 711 1.0183 ~-1.0006 1.5469 1.2382 885.5 1605 .685 1.3093 1.2818 901.0 129%6 .718
2250 1.5637~-4 1656.9 9.2775 28.871 721 1.0237 -1.0008 1.5956 1.2320 893.5 1701 .676 1.3120 1.2812 911.2 1318 .718
2300 1.5288-4 1738.0 9.3132 28.854 731 1.0304 -1.0011 1.6525 1.2256 901.3 1815 .666 1.3146 1.2807 921.3 1339 .718
2350 1.4952-64 1822.3 9.3496 28.832 741 1.0385 -1.00124 1.7186 1.2189 908.8 1949 .654 1.3170 1.2803 931.5 1361 .717
2600 1.4627-4 1910.1 9.3864 28.806 751 1.0483 -1.0018 1.7948 1.2121 916.3 2106 .640 1.3193 1.2800 941.7 1382 .717
26450 1.4313-4 2001.9 9.42643 28.774 761 1.0601 -1.0023 1.8821 1.2052 923.7 2290 .626 1.3215 1.2799 951.9 1403 .717
2500 1.4007-4 2098.5 9.4632 28.735 771 1.0739 -1.0029 1.9809 1.1984 931.1 2504 .610 1.3235 1.2798 962.2 1424 .716
25590 1.3711-4 2200.2 9.5036 28.689 781 1.0900 -1.0036 2.0517 1.1919 938.5 2751 .594 1.3255 1.2798 972.5 16445 .716
2600 1.3421-6 2307.8 9.5453 28.634¢ 790 1.1084 -1.0046 2.2143 1.1858 946.2 3032 .577 1.3273 1.2800 983.0 1467 .715
2650 1.3138-4 2421.9 9.5888 28.569 800 1.1291 -1.90054 2.3483 1.1801 954.0 3350 .561 1.3291 1.2804 993.7 1489 .714
2700 1.2861-4 2542.8 9.6340 28.494 809 1.1522 -1.0065 2.4928 1.1749 962.1 3703 .545 1.3307 1.2809 1004.5 1511 .713
2750 1.2589-4 2671.3 9.6811 28.408 819 1.1776 -1.0078 2.6466 1.1704 970.6 4089 .530 1.3323 1.2815 1015.6 1533 .712
2800 1.2322-4 2807.6 9.7303 28.311 828 1.2050 -1.0092 2.8081 1.166% 979.4 4505 .516 1.3338 1.2824 1026.9 1556 .710
2850 1.2059-4 2952.2 9.7814 28.201 837 1.2343 -1.0107 2.9756 1.1631 988.6 4944 .504 1.3353 1.2834 1038.4 1579 .708
2900 1.1800-4 3105.3 9.8347 28.079 847 1.2651 -1.0124 3.1472 1.1603 998.2 5398 .49¢4 1.3367 1.2846 1050.3 1603 .706
-2950 1.1544-4 3267.0 9.8899 27.944% 856 1.2972 -1.0143 3.3208 1.1581 1008.2 5859 .485 1.3382 1.2859 1062.4 1627 .704
3000 1.1292-4 36437.3 9.9472 27.797 865 1.3301 -1.0162 3.4942 1.1564 1018.7 6314 .479 1.3396 1.2875 1074.8 1653 .701
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FUEL H/C ATOM RATIO =

DRY AIR

T
K

900
950
1000
1050
1100
1150

1200
1250
1300
1350
1400
1450

1500
1550
1600
1650
1700
1750

1800
1850
1900
1950
2000
2050

2100
2150
2200
2250
2300
2350

2400
2450
2500

_2550
2600
2650

2700
2750
2800
2850
2900
=2950
3000

i PRNNRIOR RRINRRNIN OGN

[ S e ]

[

DENSITY

G/CM3

.9172-3
.7110-3
.5255-3
.3576-3
.2050-3
.0656-3

.9379-3
.8206-3
.7119-3
.6115-3
.5182-3
.4313-3

.3503-3
.2745-3
.2034-3
.1366-3
.0737-3
.0145-3

.9585-3
.9055-3
.8553-3
.8076-3
.7626-3
.7192-3

.6782-3
.6389-3

H
J7G

-109.
-51.
6.
65.
125.
185.

2645.
306.
368.
430.
492.
555.

618.

PO AN UVONOWON

ANHNN@O HMNWO WP NN HO

2.100;

QLo SOV TU

EN

OO OO0 000000000000 OO0 00000000 COOB00ICO0r OO~ i~~~ ~d~I~I~~I~

Frsa

TROPY
Js76 K

L6611
.5037
L5637
.6213
L6766
L7299

L7814
L8311
.8793
.9259
L9712
L0153

. 0581
.0999
.1406
.1804
.2193
.2574

L2947
L3312
L3672
L6025
L4372
L4715

TABLE 12.4B
= 0.016749;

"MW VIS
MICRO
POISE

399
413
428
442
455
469

28.929
28.929
28.929
28.929
28.929
28.929

28.929
28.929
28.929
28.929
28.929
28.929

682
495
507
520
532
544

28.929 556

28.793

28.765
28.732
28.695
28.652
28.603
28.5649

28.488 867

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO & 0.250; CHEM. EQUIV. RATIO B 0.2511;
REACTING COMPOSITIONS
DLVDLT DLVDLP cpP (GAM)S VS COND PRAN
MICRO
J7G6 K M/7S W/CM K
1.0000 -1.0000 1.1526 1.3322 587.0 637 .722
1.0000 -1.0000 1.1642 1.3278 602.1 667 .721
1.0000 -1.0000 1.1751 1.3238 616.8 697 .721
1.0000 -1.0000 1.1850 1.3202 631.2 726 .721
1.0000 -1.0000 1.1948 1.3167 645.2 755 .721
1.0000 -1.0000 1.2043 1.3135 658.9 783 .721
1.0000 -1.0000 1.2136 1.3103 672.2 811 .721
1.0000 -1.0000 1.2229 1.3072 685.3 839 .721
1.0000 -1.0000 1.2321 1.3042 698.1 867 .721
1.0000 -1.0000 1.2412 1.3013 710.6 895 .721
1.0000 -1,0000 1.2504 1.2985 722.8 923 .721
1.0000 -1.0000 1.2596 1.2957 734.8 950 .721
1.0001 -1.0000 1.268% 1.2929 746.6 979 .721
1.0001 -1.0000 1.2783 1.2901 758.1 1007 .721
1.0002 -1.0000 1.2879 1.2874 769.4 1036 .721
1.0003 -1.0000 1.2978 1.2846 780.5 1066 .720
1.0004 -1.0000 1.3079 1.2819% 791.4 1095 .720
1.0005 -1.0000 1.3184 1.2791 802.1 1126 .719
1.0008 ~1.0000 1.3294 1.2763 812.6 1157 .718
1.0010 -1.0000 1.3409 1.2735 822.9 1189 .718
1.0014 -1.0000 1.3531 1.2706 833.0 1222 .717
1.0019 -1.0001 1.3662 1.2677 843.0 1256 .715
1.0025 ~-1.0001 1.3802 1.2646 852.7 1293 .714
1.0033 -1.0001 1.3955 1.2615 862.2 1330 .713
1.0043 -1.0001 1.4122 1.2582 871.6 1371 .711
1.0056 -1.0002 1.4307 1.2548 880.8 1414 .709
1.0072 -1.0002 1.4511 1.2513 889.8 1461 .706
1.0092 -1.0003 1.4739 1.2476 898.6 1512 .703
1.0116 -1.0004 1.499¢ 1.2437 907.2 1568 .699
1.0145 -1.0005 1.5279 1.2397 915.6 1631 .695
1.0180 -1.0007 1.5600 1.2355 923.9 1700 .690
1.0222 -1.0008 1.5959 1.2311 932.0 1778 .683
1.0272 -1.0010 1.6361 1.2267 940.0 1866 .676
1.0331 -1.0013 1.6810 1.2221 947.9 1965 .668
1.0399 -1.0016 1.7308 1.2175 955.7 2076 .659
1.0477 -1.0020 1.7858 1.2129 963.4 2201 .650
1.0567 -1.0024 1.8462 1.2084 971.1 2340 .639
1.0669 -1.0029 1.9119 1.2040 978.8 2495 .628
1.0782 -1.0034 1.9828 1.1997 986.6 2667 .617
1.0908 -1.0041 2.0588 1.1957 994.4 2856 .605
1.10645 -1.0048 2.1396 1.1919 1002.4 3062 .592
1.1194 -1.0056 2.2240 1.1884 1010.4 3285 .580
1.1354 -1,0064 2.3120 1.1852 1018.7 3525 .568

P = 1013.25 KPA (10.00 ATM)
FROZEN COMPOSITIONS

cp GAM Vs COND PRAN

MICRO

J76 K M/S W/CM K
1.1523 1.3323 587.1 637 .722
1.1635 1.3281 602.2 667 .721
1.1740 1.3242 616.9 697 .721
1.1835 1.3207 631.3 725 .721
1.1925 1.3176 645.4 754 .721
1.2011 1.3146 659.2 781 .721
1.2092 1.3118 672.6 808 .721
1.2170 1.3092 685.8 835 .721
1.2244 1.3067 698.7 862 .721
1.2315 1.3044 711.4 388 .721
1.2382 1.3023 723.9 914 .721
1.2446 1.3003 736.1 939 .721
1.2507 1.2984 748.2 964 .721
1.2564 1.2966 760.0 9%0 .721
1.2619 1.2949 771.7 1015 .721
1.2671 1.2934 783.2 1040 .721
1.2720 1.2919 794.5 1065 .720
1.2767 1.2905 805.7 1089 .720
1.2811 1.2892 816.7 1113 .720
1.28564 1.2880 827.6 1137 .719
1.2894 1.2869 838.3 1161 .719
1.2931 1.2858 849.0 1184 .719
1.2967 1.2848 859.5 1207 .718
1.3001 1.2839 869.9 1230 .718
1.3033 1.2830 880.2 1252 .718
1.3064 1.2822 890.3 1274 .718
1.3093 1.2815 900.4 1296 .718
1.3120 1.2808 910.5 1318 .718
1.3146 1.2802 920.4 1339 .718
1.3171 1.2796 930.3 1360 .718
1.3194 1.2791 940.1 1381 .718
1.3216 1.2786 949.9 1402 .718
1.3237 1.2782 959.6 1423 .718
1.3257 1.2779 969.3 1444 .717
1.3276 1.2777 979.0 1464 .717
1.3294 1.2775 988.7 1485 .717
1.3311 1.2774 998.5 1506 .716
1.3327 1.2774 1008.2 1527 .716
1.3342 1.2774 1018.0 1547 .715
1.3357 1.2776 1027.9 1568 .714
1.3371 1.2778 1037.9 1589 .714
1.3384 1.2781 1047.9 1610 .713
1.3397 1.2785 1058.0 1631 .712
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DENSITY
G/CM3

.9586-2
.8555~2
.7627-2
.6788~2
.6025-2
.5328-2

.6689-2
.4102-2
.3560-2
.3057-2
.2591-2
.2157-2

.1752-2
.1373-2
.1017-2
.0683-2
.0369-2
.0073-2

.7928-3
.5280-3
.2771-3
.0350-3
.8127-3
.5974-3

.3923-3
.1%966-3
.0097-3
.8309-3
.6598-3
.4957-3

.3382-3
.1869~3
.0616-3
.9012-3
L7661-3
.6356-3

.5095-3
.3875-3
.2694-3
.1567-3
.0636-3
.9352-3
.8299-3

H
J/G

~-109.
-51.
6.
65.
125.
185.

245 .
306.
368.
430.
492.
555.

618.
681.
766 .
810.
875.
9641.

1007.
1073.
11640,
1208.
1276.
1345.

1416,
1486 .
1555,
1627.
1699.
1772.

1846.
1921.
1998.
2075.
2154,
2234,

2316.
2400,
2485,
2572.
2662.
2754.
2848.

2.100;

ON OO0 Hpoootn

RO~ AP O® POCUIOON NOUO®®N

PO OWM

EN

Oo 0o 00 00 00 Co Co 0 00 0o 00 0o &0 00 00 00 00 00 (0 00~~~ N RN NN NN SN NI NN

TROPY
J7G K

.9785
L0611
L1011
.1587
.2141
L2674

.3188
.3686
L4167
L4636
.5087
.5527

.5956
.6373
.6780
L7178
.7566
L7946

.8318
.8683
L9041
.9392
L9737
L0077

L0611
L0741
L1066
.1388
L1705
L2020

L2332
.2642
.2950
. 3257
. 3563
. 3869

.6175
L6681
.4789
.50938
.5410
.5724
L6061

F/7A

TABLE 12.5B
=0.016749;
MW VIS

MICRO

POISE

28.929 399
28.929 413
28.929 428
28.929 442
28.929 455
28.929 4669
28.929 482
28.929 495
28.929 507
28.929 520
28.929 532
28.92 544
28.929 556
28.929 568
28.929 580
28.929 591
28.929 603
28.929 614
28.928 625
28.928 636
28.92 647
28.927 658
28.926 669
28.925 679
28.923 690
28.921 700
28.919 711
28.916 721
28.913 731
28.908 742
28.903 752
28.897 762
28.890 772
28.881 781
28.871 791
28.858 301
28.844 811
28.828 820
28.809 330
28.787 839
28.762 849
28.734 858
28.703 867

EQUIV. RATIO = 0.250; CHEM. EQUIV. RATIO B 0.2511;
REACTING COMPOSITIONS
DLVDLT DLVDLP CcP (GAM) S VS COND PRAN
MICRO
J/G K M5 W/CM K
1.0000 -1.0000 1.1527 1.3322 587.90 637 .722
1.0000 -1.0000 1.16%2 1.3278 602.1 667 .721
1.0000 -1.0000 1.1751 1.3238 616.8 697 .721
1.0000 -1.0000 1.1851 1.3202 631.2 726 .721
1.0000 ~1.0000 1.1948 1.3167 645.2 755 .721
1.0000 -1.0000 1.2043 1.313% 658.9 783 .721
1.0000 -1.0000 1.2137 1.3103 672.2 81l .721
1.0000 ~1.0000 1.2229 1.3072 685.3 839 .721
1.0000 -1.0000 1.2320 1.3042 698.1 867 .721
1.0000 -1.0000 1.2411 1.3013 710.6 895 .721
1.0000 -1.0000 1.2502 1.2985 722.8 922 .721
1.0000 -1.0000 1.2593 1.2957 734.8 950 .721
1.0000 -1.0000 1.2685 1.2929 746.6 978 .721
1.0000 -1.0000 1.2777 1.2902 758.1 1007 .721
1.0001 -1.0000 1.2870 1.2875 769.5 1035 .721
1.0001 -1.0000 1.2965 1.2849 780.6 1064 .720
1.0002 -1.0000 1.3061 1.2822 791.5 1093 .720
1.0003 -1.0000 1.3159 1.2796 802.3 1123 .720
1.0004 -1.0000 1.3259 1.2770 812.8 1153 .719
1.0006 -1.0000 1.3363 1.2744 823.2 1183 .718
1.0008 -1.0000 1.3469 1.2718 833.4 1215 .718
1.0011 -1.0000 1.3580 1.2691 843.4 1246 .717
1.0014 -1.0001 1.3695 1.2665 853.3 1279 .716
1.0018 -1.0001 1.3816 1.2638 863.0 1312 .715
1.0024 -1.0001 1.3944 1.2611 872.5 1347 .714
1.0031 -1.0001 1.4079 1.2586¢ 881.9 1382 .713
1.0039 -1.0001 1.4224 1.2556 891.2 1420 .712
1.0049 -1.0002 1.4378 1.2528 900.3 1459 .711
1.0061 -1.0002 1.4545 1.2499 909.2 1501 .709
1.0076 -1.0003 1.4726 1.2469 918.0 1546 .707
1.0094 -1.0004 1.649%922 1.2439 926.7 1593 .704
1.0115 -1.0004 1.5136 1.2408 935.2 1645 .701
1.0139 -1.0005 1.5369 1.2376 943.6 1700 .698
1.0168 ~1.0007 1.5623 1.2344 951.9 1761 .693
1.0202 -1.0008 1.5901 1.2311 960.1 1827 .689
1.0241 -1.0010 1.6204 1.2277 968.2 1899 .684%
1.0286 -1.0012 1.6534 1.2246 976.2 1978 .678
1.0337 -1.0014 1.6891 1.2210 984.1 2064 .671
1.0394 -1.0017 1.7278 1.2177 992.0 2158 .664%
1.0459 -1.0020 1.7694 1.2143 999.8 2261 ,657
1.0530 -1.0024 1.8139 1.2111 1007.6 2373 .649
1.0609 -1.0028 1.8613 1.2080 1015.4 2494 .640
1.0695 -1.0033 1.9114 1.2050 1023.3 2625 .631

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P = 5066.25 KPA (50.00 ATM)

FROZEN COMPOSITIONS

cP

J7G K
1.1523

ot 4t et

b b et et bt e et et et et e el e e

P bt ot et et et et ) et et

ot bt b bt fd et et

.1635
L1740
.1835
.1925
L2011

.2092
.2170
L2264
.2315
.2382
L2446

.2507
.256¢4
.2619
L2671
L2720
L2767

.2811
.2854
.28%¢4
L2931
L2967
L3001

L3034
L3064
L3093
L3121
L3147
L3171

L3195
.3217
.3238
.3258
.3277
.3296

L3313
.3329
.3345
.3360
L3374
.3388
.3401

b bt et et e

o et et o et et b et et et e e e . e e e R e e e e

GAM Vs
M/S
3323 587
3281 602
3242 616
3207 631
3176 645
3146 659

.2839 869.

.2830 3880.
.2821 890.
.2814 900,
.2807 91¢.
L2800 920.
L2794 929.

.2788 939,
L2783 949.
L2778 958.
.2774  968.
L2770 977.
.2766 987.

L2764 996.
.2761 1006.
.2759 1015.
L2758 102%.
L2757 1034.
L2757 1043.
.2758 1052,

O U 00 e N WOo 00O DN W - LV UW NUIN~NON O H 00 NP HoN -

COND PRAN
MICRO
W/CcM K
637 .722
667 .721
697 .721
725 .721
754 .721
781 .721
808 .721
835 .721
862 .721
888 .721
914 .721
939 .721
966 .721
990 .721
1015 .721
1040 .721
1065 .720
1089 .720
1113 .72¢8
1137 .719
1161 .719
1184 .719
1207 .718
1230 .718
1252 .718
1276 .718
1296 .718
1318 .718
1339 .718
1360 .718
1381 .718
1402 .718
1423 .718
1443 ,718
1464 .718
1485 .717
1505 .717
1526 .717
15646 .716
1566 .716
1587 .715
1607 .715
1627 .714
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TABLE 12C

2.100;

F/7A

0.016749;

HETEROGENEQUS PHASE PROPERTIES
MW cP

ENSITY H ENTROPY
G/CM3 J/G J7G K
.827-5 =921.3 7.5748
.657-5 =-896.9 7.6909
.482-5 -836¢.0 7.9616
.827-4 -921.6 6.9352
.661-4¢ =900.9 7.0337
.519-¢ =-876.4 7.1398
.379-4 -827.2 7.3357
.259-6  -777.7 7.5216
.827-3 -921.6 6.2967
.661-3 -901.3 6.3934
.522-3 -880.6 6.4836
.603-3 -857.3 6.5764
.293-3 -817.8 6.7224%
.188-3 -765.9 6.9013
.176-3 -758.4 6.9265
.102-3 -736.8 6.9961
.827-2 -921.6 5.6583
.661-2 -901.3 5.7549
.522-2 -881.0 5.86435
.405-2 -860.3 5.9262
.304-2 -831.0 6.0343
.222-2 -808.5 6.1124%
.214-2 -805.9 6.1207
L130-2 -774.6 6.2217
.066-2 -729.7 6.3577
.793-3 =-695.8 6.4550
.277-3 -675.3 6.5106
117-2 -921.6 5.2121
290-2 -901.3 5.3087
600-2 -881.0 5.3972
017-2 -860.6 5.4790
516-2 -832.2 5.5838
117-2 -812.1 5.6532
079-2 -810.0 5.6602
692-2 =-786.6 5.7357
341-2 -760.6 5.8145
011-2 -729.7 5.9028
688-2 -690.4 6.0037
407-2 -654.6 6.1010
197-2 -633.9 6.1515

. 929
.929
.929

.929
.929
.929
.929
.929

.929

.929
.929
.929
.929
.929
.929

.929
.929
.929
.929
.929
.929
.929
.929
.929
.929
. 929

.929
.929
.929
.929
.929
.92

.929
.929
.929
. 929
.929
. 929
.929

J7G K

St N ot ot et

B LA e

ot et PN bt b e

ot (N3 bt bt bt e

PRESSURE

.0536
.5825
L1735

PRESSURE

L0160
L0711
.5088
.1228
L0192

PRESSURE

.0122
.0202
L0667
L3211
L0762
L9239
L2264
L0224

PRESSURE

.0118
L0151
.0227
.0515
L1697
L3409
L3675
.8264
L7750
L0271
L0300

PRESSURE

L0118
L0146
.0188
.0276
L0906
.1252
L1305
L2214
L4009
L7196
L2436
.0332
L0366

DENSITY
G/CM3

= 0.01
1.787-5
1.623-5
1.4764-5

= 0.10
1.787-4
1.625-4
1.488-4
1.365-4
1.259-4

= 1.00
1.787-3
1.625-3
1.489-3
1.374-3
1.272-3
1.184-3
1.175-3
1.102-3

10.00
.787-2

.580-2

.197-2

ATM

.~ LOW TEMPERATURE PROPERTIES

EQUIV.RATIO B 0.250;

MW

.328
L300
.026

.329
.326
.299
.112
.929

.329
.329
.326
.308
.219
.977
.937
.929

.329
.329
.329
.327
.318
.296
.290
.213
.029
.92

.929

.329
.329
.32
.32
.327

L322
.306
.269
.193
.048
. 929
.929

BASED

CHEM.

VIS
MICRO
POISE

132
143
151

132
143
154
162
171

132

154
164
173
180
181
190

132
143
154
164
174
183
184
193
200
208
217

132
143
154
166
174
183
184
193
202
211
218
226
236

ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO = 0.2511; °

GAS PHASE PROPERTIES
DLVDLT DLVDLP cP (GAM)S

J/76 K
1.000 -1.000 0.9994 1.3960
1.000 -1.000 1.0002 1.3961
1.000 -1.000 1.0130 1.3942
1.000 -1.000 0.9993 1.3960
1.000 -1.000 0.9990 1.3963
1.000 -1.000 1.0003 1.3961
1.000 -1.000 1.0095 1.3945
1.000 -1.000 11.0192 1.3927
1.000 -1.000 0.9993 1.3960
1.000 -1.000 0.9988 1.3963
1.000 -~1.000 0.9990 1.3963
1.000 =-1.000 1.0003 1.3959
1.000 -1.000 1.0054 1.3947
1.000 -1.000 1.0181 1.3924
1.000 -1.000 1.0202 1.3920
1.000 -1.000 1.0224 1.3910
1.000 -1.000 0.9993 1.3960
1.000 -1.000 0.9988 1.3963
1.000 -1.000 0.9989 1.3963
1.000 -1.000 0.9994¢ 1.3960
1.000 -1.000 1.0008 1.3954
1.000 =-1.000 1.0031 1.3946
1.000 =-1.000 1.0034 1.3945
1.000 -1.000 1.0088 1.3930
1.000 =-1.000 1.0197 1.3906
1.000 -1.000 1.0271 1.3885
1.000 -1.000 1.0300 1.3870
1.000 -1.000 0.9993 1.3960
1.000 -1.000 0.9988 1.3963
1.000 -1.000 0.9989 1.3963
1.000 -1.000 0.9993 1.3960
1.000 -1.000 1.0003 1.3955
1.000 =-1.000 1.0018 1.3948
1.000 -1.000 1.0019 1.3947
1.000 -1.000 1.0044¢ 1.3937
1.000 -1.000 1.0082 1.3923
1.000 -1.000 1.0143 1.39%904
1.000 -1.000 1.02641 1.3879
1.000 -1.000 1.0332 1.3854
1.000 -1.000 1.0366 1.3836

VS COND PRAN
MICRO
M/S W/CM K

281 180 .73%
295 196 .731
310 208 .735

281 180 .734
295 196 .730
308 211 .727
322 225 .729%
335 238 .731

281 180 .734
295 196 .730
308 212 .726
321 227 .724
333 241 .72%
345 252 .729
346 253 .730
358 266 730

281 180 .734
295 196 .730
308 212 .726
321 227 .723
333 262 .721
3644 255 .721
345 256 .721
356 269% .723
368 281 .727
379 293 .73¢0
389 306 .729

281 180 .73¢4
295 196 .730
308 212 .726
321 227 .723
333 242 .721
3643 255 .72

344 256 .720
356 270 .720
367 283 .722
378 295 .724
389 307 .727
399 320 .729
409 333 .729

200
220
240

200
220
240
2690
280

200
220
2640
260
280
298

320

200
220
2490
260
280
298
300
320
340
360
380

200
220
2640
260
280
298
300
320
3640
360
380
400
420

e
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TABLE 13A .- PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

FUEL Hs/C ATOM RATIO = 2.100; F/A=0.033499; EQUIV. RATIO= 0.500; CHEM. EQUIV. RATIO= 0.5008; MW = 28.8936;

DRY AIR; GASEOUS COMPQOSITION: CO02= .06660; H20= .06960; N2= .75366; 02= .10109; AR= .00904
DENSITY H ENTROPY cP GAM Vs VIS COND PRAN T
(P=1.0) (P=50.) (P=.01) (P=.10) (P=1.90) (P=10.) (P=50.)

MICRO MICRO
K G/CM3 G/CM3 J/G J7G K J7G K J7G K J7G K J/7G K J7G K MsS POISE W/CM K K

.7606-3 8.8029-2 -1590.7

1 7.8674 7.2048 6.5422 5.8796 5.4165 1.0279 1.3888 282.7 123 167 .7601 200
210 1.6767-3 8.3837-2 -1580.4 7.9175 7.2550 6.5924 5.9298 5.4666 1.0282 1.38386 289.7 129 175 .7569 210
220 1.6005-3 8.0026-2 -1570.1 7.9654 7.3028 6.6402 5.9776 5.5145 1.0287 1.3884 296.5 134 183 .7539 220
230 1.5309-3 7.6547-2 -1559.9 8.0111 7.3485 6.6859 6.0234 5.5602 1.0292 1.3881 303.1 140 192 .7512 230
240 1.4672-3 7.3358-2 -1549.6 8.0549 7.3924 6.7298 6.0672 5.6040 1.0299 1.3877 309.6 145 200 .7487 240
250 1.4085-3 7.0423-2 -1539.3 8.0970 7.4344 6.7718 6.1092 5.6661 1.0307 1.3874 315.9 151 208 .7466 250
260 1.35643-3 6.7715-2 -1528.9 8.1374 7.4748 6.8123 6.1497 5.6865 1.0315 1.3869 322.1 156 216 .7448 260
270 1.3041-3 6.5207-2 -1518.6 8.1764 7.5138 6.8512 6.1886 5.7255 1.0325 1.3864 328.2 161 223 7633 270
280 1.2576-3 6.2878-2 -1508.3 8.2140 7.5514 6.8888 6.2262 5.7631 1.0335 1.3859 334.2 166 231 .7421 230
290 1.2142-3 6.0710-2 -1498.0 8.2502 7.5877 6.9251 6.2625 5.7993 1.0346 11,3853 340.0 171 239 .7412 290
298 1.1810-3 5.9%050-2 -1489.5 3.2789 7.6163 6.9537 6.2912 5.828¢0 1.0356 1.3848 344.7 175 245  .7406 298
300 1.1737-3 5.8686-2 -1487.6 8.2853 7.6227 6.9602 6.2976 5.8344 1.0359 1.3846 345.7 176 246 .7405 300
310 1.1359-3 5.6793-2 -1477.2 8.3193 7.6567 6.9941 6.3316 5.8684 1.0372 1.3840 351.4 181 253 .7404 310
320 1.1004-3 5.5018-2 -1466.9 8.3523 7.6897 7.0271 6.3645 5.9014 1.0386 1.3833 356.9 1385 260 .7404 320
330 1.0670~-3 5.3351-2 -16456.5 8.3843 7.7217 7.0591 6.3965 5.933¢ 1.06401 11,3825 362.3 190 267 .7405 330
340 1.0356-3 5.1782-2 -1466.1 8.4153 7.7527 7.0901 6.4276 5.9644 1.0416 1.3817 367.7 195 274 .7407 340
350 1.0060-3 5.0302-2 -1435.6 8.4455 7.7830 7.1204 6.4578 5.9946 1.0432 1.3809 372.9 199 281 .7408 350
360 9.7810-4 4.8905-2 -1425.2 8.4750 7.8124 7.1498 6.4872 6.0241 1.06449 1.3801 378.1 204 287 .7405 360
370 9.5167-4 4.7583-2 -1414.7 8.5036 7.8410 7.1784 6.5158 6.0527 1.0467 1.3792 383.2 208 294  .76402 370
380 9.2662-4 4.6331-2 -1404.3 8.5316 7.8690 7.2064 6.5438 6.0806 1.0485 1.3783 3gg.2 213 301 .7398 330
390 9.0286-4 4.5143-2 -1393.8 8.5588 7.8962 7.2336 6.5710 6.1079 1.0504 1.3773 393.2 217 308 .7394 390
400 3.8029-4 4.64015-2 -1383.3 8.5854 7.9228 7.2602 6.5977 6.1345 1.0524 1.3763 398.0 221 315 .7389 400
410 8.5882-4 4.2941-2 -1372.7 8.61164 7.9488 7.2863 6.6237 6.1605 1.0544 1.3754 402.8 226 322 .7387 410
420 8.3837-% 4.1919-2 -1362.2 8.6369 7.9743 7.3117 6.6491 6.1860 1.0565 1.3743 407.6 230 329 .7385 420
430 8.1888-4 4.0944-2 -1351.6 8.6618 7.9992 7.3366 6.6740 6.2109 1.0586 1.3733 412.2 234 335 .7384 630
440 8.0026-4 6.0013-2 -1341.0 83.6861 8.0235 7.3609 6.6983 6.2352 1.0608 1.3723 416.8 238 342 .7382 440
450 7.8248-4¢ 3.9126-2 -1330.4 8.7100 8.0476¢ 7.3848 6.7222 6.2591 1.0630 1.3712 421.4 242 349 .7381 450
460 7.6547-4¢ 3.8274-2 -1319.7 83.7334 8.0708 7.4082 6.7456 6.2825 1.0653 1.3701 425.9 246 355 .7381 460
470 7.4918-4 3.7459-2 -1309.1 8.7563 8.0937 7.4311 6.7685 6.3054 1.0676 1.3690 430.3 250 362 .7380 470
480 7.3358-4 3.6679-2 -1298.4 8.7788 8.1162 7.4536 6.7910 6.3279 1.0700 1.3679 436¢.7 254 368 .7380 430
490 7.1860~4 3.5930-2 -1287.7 3.8009 8.1383 7.4757 6.8131 6.3500 1.0724 1.3668 439.0 258 375 .7380 490
500 7.0423-4 3.5212-2 ~1276.9 8.8226 8.1600 7.4974 6.8348 6.3717 1.0748 1.3656 463.3 262 381 .7381 500
510 6.9042-4 3.4521-2 ~1266.2 8.8439 8.1813 7.5187 6.8561 6.3930 1.0773 1.3645 447.5 266 388 .7380 510
520 6.7715-4 3.3857-2 -1255.4 8.8648 8.2022 7.5396 6.8771 6.4139 1.0798 1.3633 451.7 269 394 .7379 520
530 6.6437-4 3.3219-2 =-1244.6 8.8854 8.2228 7.5602 6.8977 6.643645 1.0823 1.3622 455.8 273 401 .7377 530
5640 6.5207-4 3.2603-2 -1233.7 8.9057 8.2431 7.5805 6.9179 6.4548 1.0849 1.3610 459.9 277 407 .7376 540
550 6.4021-4¢ 3.2011-2 -1222.9 8.9256 8.2630 7.6006 6.9378 6.4747 1.0875 1.3598 463.9 281 614 .7374 550
560 6.2878-4 3.16439-2 =-1212.0 8.9452 8.2826 7.6200 6.9575 6.4943 1.0901 1.3586 467.9 284 420 .7373 560
570 6.1775-4 3.0887-2 -1201.1 8.9645 8.3020 7.6394 6.9768 6.513¢6 1.0928 1.3574 471.9 288 427 .7371 570
580 6.0710-4 3.0355-2 -1190.1 83.9836 8.3210 7.6584 6.9958 6.5327 1.0955 1.3563 475.8 292 434 .7369 580
590 5.9681-4 2.9840-2 -1179.2 9.0023 8.3397 7.6771 7.0146 6.5514 1.0982 1.3551 479.6 295 440 .7367 590
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FUEL H/C ATOM RATIO

DRY AIR;
T

oo o
N—o
coo

630
640

650
660
670
680
690

700
710
720
730
7640

750

770
780
790

800
810
820
830
840

850
860
870
880
890

900
910
920
930
940

950
960
970
980
990

(

NN G [N SR [P - o o SN S0 (S0 N6, AV, ), | wtuvwmuun

= 2.100;
DENSITY
P=1.0) (P=50.)
GsCM3 G/CM3
.8686-4 2.9343-2
.7724-4 2.8862-2
.6793-4¢  2.8396-2
.5891-4¢ 2.7946-2
.5018-4 2.7509-2
4172-4 2.7086-2
3351-4 2.6675-2
2555-4 2.6277-2
1782-4 2.5891-2
1031-4 2.5516-2
0302-4 2.5151-2
9596-¢ 2.6797-2
8905-4 2.6453-2
8235-64 2.64118-2
7583-4¢ 2.3792-2
6949~4 2.3476-2
6331-4 2.3166-2
5729-4 2.2865-2
51643-4 2.2572-2
4572-4 2.2286-2
4015-4 2.2007-2
3471-6 2.1736-2
2941-6 2.1471-2
24264-6¢ 2,1212-2
1919-4 2.0959-2
1425-4 2.0713-2
0944-4¢ 2.0672-2
0473-6¢ 2.0237-2
0013-4 2.0007-2
9564-4 1.9782-2
9124-4 1.9562-2
8694-¢ 1.9347-2
8274-4¢ 1.9137-2
7862-4 1.8931-2
76459-6 1.8730-2
7065-4 1.8532-2
6679-4¢ 1.8339-2
6301-4 1.8150-2
5930-4 1.7965-2
5567-4 1.7784-2

TABLE 13A

F/A=0.033499;
GASEQOUS COMPOSITION:

H

J76G

1168.
1157,
1146.
1135.
1123.

1112.
1101.
1090.
1079.
1068.

1056.
1045.
10364.
1022,
1011.

-999.
-988.
-977.
-965.
-954.

-962.
-930.
-919.
~907.
-896.

-884.
-872.
-860.
-849.
-837.

-825.
-813.
-801.
-789.
~778.

~-766.
~754.
-742.
-730.
~718.

o™ OO N

QuUnmo o N~y

[=XV-No NN, WO o ioun

b

(P=.01) (P=.10)

CONTINUED

J/7G K

O D WO O O O N2 O OO = V- RN« EN¥- RN+ ]

0 O O O O D N0 O D O D NO D WO D O 0 DD D N D N0 O N0

.0208
.0390
L0570
L0747
.0922

.1095
.1265
.1433
.1599
L1764

.1926
.2086
.2245
L2601
.2556

L2709
.2861
L3011
.3159
L3306

EQUIV.

co2=

J7G6 K

OO0 00 Co00DIDE00 QOCOOOOOE 0000000 (000000000 (OCODO0AICO OO0 00 000000 (008

.3582
L3764
L3944
L4121
L6296

L4469
L4639
L6807
L6976
.5138

.5300
L5460
.5619
.5775
.5930

.6083

J/G K

e B B B B | R e N R |

NN NN

PRI 00 CoORORCO0d 00O 00O 00~Jd~d~~d

.6956
.7138
L7318
L7695
L7678

L7863
L8013
.8181
.8348
.8512

L8674
.8834
.8993
.9149
. 9304

.9457
.9609
.9759
.9907
.0054

L0199
.0343
. 0485

L0766

.0904
L1041
L1177
L1311
L1644

. 1576
L1707
.1837
.1965
.2093

.2219
L2344
L2468
.2591
L2713

RATIO= 0.500;
.06660;

ENTROPY
(P=1.0) (P=10.)

CHEM.

H20=

J7G K

Y It IV N N | NN NN i Bt B B B | ~ N N b I BN BN N NN e Rt I I N | e Bt B B Bt |

L0330
.0513
.0692
.0869
L1064

.~ PROPERTIES BASED ON CONSTANT GASEOUS COMPOSITIONS

EQUIV. RATIO= 0.5008; MW = 28.8936;

.06960; N2= .75366; 02= .10109; AR= .00904

cP GAM Vs VIS COND
(P=50.)

MICRO MICRO

J/7G K J7G K M/S POISE W/CM X
6.5699 1.1009 1.3539 483.5 299 467
6.5881 1.1036 1.3527 487.3 302 453
6.6061 1.1063 1.3515 491.0 306 460
6.6238 1.1091 1.3504 494.8 309 467
6.66413 1.1119 1.3492 498.5 313 473
6.6586 1.1146 1.3480 502.1 316 4890
6.6756 1.1174 1.3468 505.8 32 487
6.6924 1.1202 1.3457 509.4 323 493
6.7090 1.1230 1.3445 512.9 327 500
6.7255 1.1258 1.3434 516.5 330 507
6.76417 1.1286 1.3422 520.0 334 513
6.7577 1.1314 1.3411 523.4 337 520
6.7735 1.1342 1.3400 526.9 340 527
6.7892 1.1370 1.3339 530.3 344 533
6.8047 1.1397 1.3378 533.7 347 549
6.8200 1.16425 1.3367 537.1 350 547
6.8352 1.1453 1.3356 540.4 353 553
6.8502 1.1480 1.3345 543.8 357 560
6.8650 1.1508 1.3334 547.1 360 566
6.8797 1.1535 1.3324 550.6¢ 363 573
6.8942 1.1562 1.3313 553.6 366 580
6.9086 1.1589 1.3303 556.8 369 586
6.9228 1.1616 1.3293 560.1 372 593
6.9369 1.1643 1.3283 563.2 376 599
6.9509 1.1670 1.3273 566.4 379 606
6.9647 1.1696 1.3263 569.6 382 612
6.9786 1.1722 1.325¢4 572.7 385 619
6.9920 1.1748 1.3244 575.8 388 625
7.0054 1.1776 1.3235 578.9 391 632
7.0187 1.1799 1.3226 582.0 394 638
7.0319 1.1824 1.3216 585.1 397 644
7.06450 1.1849 1.3208 588.1 400 651
7.0579 1.1874 1.3199 591.1 403 657
7.0708 1.1898 1.3190 596.1 406 664
7.0835 1.1922 1.3182 597.1 409 670
7.0962 1.1946 1.3173 600.1 412 676
7.1087 1.1969 1.3165 603.1 415 632
7.1211 1.1993 1.3157 606.0 418 689
7.133¢6 1.2015 1.3149 608.9 621 695
7.1656 1.2038 1.3141 611.9 4264 701

PRAN

.7365
L7362
L7359
.7356
L7353

L7350
L7347
L7363
L7340
L7337

L7334
L7331
L7328
.7325
L7322

L7319
L7316
L7313
L7310
.7308

.7305
L7303
L7301
L7299
L7297

.7295
L7293
L7291
L7290
.7288

.7286
.7285
.7283
.7282
.7280

L7279
L7277
.7276
L7275
L7273

600
610
620
630
640

650
660
670
680
690

700
710
720
730
740

750

770
780
790

800
810
820
830
840

350
860
870
880
890

900
910
920
930
940

950
960
970
980
990

sz .. WY
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TABLE 13A CONCLUDED .- PROPERTIES BASED ON CONSTANT GASEQOUS COMPOSITIONS

FUEL H/C ATOM RATIO = 2.100; F/A=0.033499; EQUIV. RATIO= 0.500; CHEM. EQUIV. RATIO= 0.5008; MW = 28.8936;

DRY AIR; GASEOUS COMPOSITION: C02= .06660; H20= .06960; N2= .75366; 02= .10109; AR= .00904
T DENSITY H ENTROPY cp GAM VS VIS COND PRAN T
(P=1.0) (P=50.) (P=.01) (P=,10) (P=1.0) (P=10.) (P=50.)
MICRO MICRO
K G/CM3 G/CM3 J/7G J/7G K J7G K J7G K J7G K J/7G K J7G6 K M/S POISE W/CM K K
1000 3.5212-4 1.7606-2 -706.1 9.6086 8.9460 8.2835 7.6209 7.1577 1.2060 1.3134 614.8 427 707 .7272 1000
1050 3.3535-¢ 1.6767-2 -645.5 9.6677 9.0051 8.3626 7.6800 7.2168 1.2164 1.3099 629.1 44l 738 .7268 1050
1100 3.2011-4 1.6005-2 -584.4 9.7245 9.0620 8.3994 7.7368 7.2736 1.2263 1.3066 643.1 455 767  .7265 1100
1150 3.0619-4 1.5309-2 -522.9 9.7793 9.1167 8.4541 7.7915 7.3284 1.2357 1.3036 656.8 4638 797  .7263 1150
1200 2.9343-4 1.4672-2 -460.9 9.8320 9.1695 8.5069 7.8443 7.3811 1.2447 1.3007 670.2 482 826 .7261 1200
1250 2.8169-4 1.4085-2 -398.4 9.8830 9.2204 8.5578 7.8953 7.4321 1.2532 1.2981 683.3 495 854 ,7260 1250
1300 2.7086-4¢ 1.356¢3-2 -335.6 9.9323 9.2698 8.6072 7.9446 7.48l4 1.2613 1.2956 696.2 508 882 .7258 1300
1350 2.6083-4 1.3061-2 -272.3 9.9801 9.3175 8.6549 7.9923 7.5292 1.2691 1.2932 708.8 520 910 .7257 1350
1400 2.5151-4 1.2576-2 -208.7 10.0264 9.3638 8.7012 8.0386 7.5755 1.2765 1.2910 721.2 533 938 .7255 1400
1450 2.4284-4 1.2142-2 -164.7 10.0713 9.4087 8.7461 8.0835 7.6204 1.2835 1.2899 733.4 545 965 .7256¢ 1450
1500 2.34764-64 1.1737-2 -80.3 10.1149 9.4523 8.7897 8.1271 7.6640 1.2901 1.2871 745.4 558 992 .7252 1500
1550 2.2717-4 1.1359-2 -15.6 10.1573 9.4947 8.8321 8.1696 7.7064% 1.2964 1.2853 757.1 570 1019 .7247 1550
1600 2.2007-4¢ 1.1004-2 49.3 10.1986 9.5360 8.8734 8.2108 7.7477 1.3024¢ 1.2836 768.8 582 1046 .7243 1600
1650 2.1340-4¢ 1.0670-2 114.6 10.2388 9.5762 8.9136 8.2510 7.7878 1.3081 1.2820 780.2 593 1072 .7238 16580
1700 2.0713-4 1.0356-2 180.1 10.2779 9%.6153 8.9527 8.2901 7.827¢0 1.3135 1.2805 791.5 605 1099 .7234 1700
1750 2.0121-4 1.0060-2 245.9 10.3160 9.6534 8.9909 8.3283 7.8651 1.3187 1.2791 802.6 617 1125 .7229 1750
1800 1.9562-4¢ 9.7810-~3 312.0 10.3533 9.6907 9.0281 8.3655 7.9023 1.3235 1.2778 813.6 628 1150 .7224 1800
1850 1.9033-4 9.5167-3 378.3 10.3896 9.7270 9.06446 8.4018 7.9387 1.3281 1.2766 824.4 639 1176 .7219 1850
1900 1.8532-4 9.2662-3 4446.8 10.4251 9.7625 9.0999 8.4373 7.9741 1.3325 1.2754 835.1 650 1201 .7214 1900
1950 1.8057-4 9.0286-3 511.5 10.4597 9.7971 9.1345 8.4719 8.0088 1.3366 1.2744 845.6 661 1226 .7209 1950
2000 1.7606-4 8.8029-3 578.5 10.4936 9.8310 9.1684 8.5058 8.0427 1.3406 1.2733 856.1 672 1251 .7205 2000
2050 1.7176~¢ 8.5882-3 645.6 10.5268 9.8642 9.2016 8.5390 8.0759 1.3443 1.2724 866.4 683 1275 .7201 2050
2100 1.6767-4 8.3837-3 712.9 10.5592 9.8966 9.2340 &.5714 8.1083 1.3478 1.2715 876.5 694 1299  ,7198 21040
2150 1.6378-4 8.1888-3 780.4 10.5910 9.9284 9.2658 8.6032 8.1400 1.3512 1.2706 886.6 705 1323 .7195 2150
2200 1.6005-4 8.0027-3 848.0 10.6220 9.9595 9.2969 8.6343 8.1711 1.35644 1.2698 896.6 715 1347  .7192 2200
2250 1.5650-4 7.8248-3 915.8 10.6525 9.9899 9.3273 8.6647 8.2016 1.3576 1.2690 906.4 726 1370 .7189 2250
2300 1.5309-4 7.6547-3 983.7 10.6824 10.0198 9.3572 8.6946 8.2315 1.3602 1.2683 916.2 736 1393 .7186 2300
2350 1.4984~-4 7.4918-3 1051.8 10.7117 10.0491 9.3865 8.7239 8.2608 1.3630 1.2676 925.9 746 1416 .7183 2350
2400 1.4672-¢ 7.3358-3 1120.0 10.7404 10.0778 9.4152 8.7526 8.2895 1.3656 1.2670 935.4 756 1439  .7180 2400
2450 1.4372-4 7.1861-3 1188.4 10.7686 10.1060 9.4434¢ 8.7808 8.3177 1.3680 1.2664 944.9 767 1461 .7177 2450
25090 1.4085-4 7.0423-3 1256.8 10.7962 10.1336 9.4711 8.8085 8.3653 1.3706 1.2658 954.3 777 1486 7176 2500
2550 1.3808-4 6.9042~3 1325.4 10.823% 10.1608 9.4982 8.8356 8.3725 1.3726 1.2652 963.5 787 1506 .7169 2550
2600 1.3543-4 6.7715-3 1394.1 10.8501 10.1875 9.5249 8.8623 8.3992 1.3748 1.2647 972.7 796 1529 .7164 2600
2650 1.3287-4 6.6437-3 1462.9 10.8763 10.2137 9.5511 8.8885 8.4254 1.3768 1.2642 981.9 806 1551 .7159 2650
2700 1.30641-4 6.5207-3 1531.8 10.9020 10.2394 9.5768 8.9143 8.4511 1.3788 1.2637 990.9 816 1573  .7154 2700
2750 1.2804-4 6.4021-3 1600.8 10.9273 10.2648 9.6022 8.9396 8.4764% 1.3807 1.2633 999.8 826 1595 .7149 2750
2800 1.2576-¢ 6.2878-3 1669.8 10.9522 10.2897 9.6271 8.9645 8.5013 1.3825 1.2628 1008.7 835 1616 .7145 2300
2850 1.2355-4 6.1775-3 1739.0 10.9767 10.3141 9.6515 8.9890 8.5258 1.3843 1.2624 1017.5 845 1638 .7140 2850
-2900 1.2142-4 6.0710-3 1808.3 11.0008 10.3382 9.6756 9.0130 8.5499 1.3860 1.2620 1026.2 854 1660 .7135 2900
2950 1.1936-4 5.9681-3 1877.6 11.0245 10.3619 9.6993 9.0368 8.5736 1.3877 1.2616 1034.9 864 1681 .7131 2950
3000 1.1737-4 5.8686-3 15647.0 11.0479 10.3853 9.7227 9.06061 &.5970 1.3893 1.2612 1043.5 873 1702 .7126 3000



FUEL H/C ATOM RATIO =

DRY AIR
T

2350

2400
2450
2500

_2550
2609
2650

2700
2750
2800
2850

2900

=2950
3000

ELT

DENSITY
G/CM3

.91264-6
.7065-6
.5212-6
.3535-6
.2011-6
.0619-6

.9343-6
.8169-6
.7086-6
.6082-6
.5151-6
.4283-6

.3473-6
.2715-6
.2004-6
.1335-6
.0705-6
.0109-6

.9545-6
.9008-6
.8497-6
.8006-6
.7534-6
.7077-6

.6632-6
.6195-6
.5764-6
.5336-6
.49%09-6
.4682-6

.6052-6
.3621-6
.3188-6
.2756-6
.2326-6
.1902-6

.16490-6
.1096-6
.0719-6
.0369-6
.00645-6
9.7485-7
9.4787-7

[l el el ad e i =t ot b b b et et et e et el e et PN [3SESECE S NR N HH N LI N

H
J/7G

-825.
-766.
-706.
-645.
-584.
-522.

=460,
=-397.
=334,
=270.
~-206.
-141.

-76.
-10.
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2.100;
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cCoocooo cooocooo (=R —RV-RV-J¥. ¥} O ND O O N0 O
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TROPY
J7G K

.6829
.5471
.6087
L6679
.7248
L7796

.8325
.8837
.9332
L9813
.0281
L0736

L1179
L1613
.2039
.2458
.2872
.3284

.3698
L6117
L4546
L4993
.5463
.5968

.6515
L7117
.7784
.8526
.9352
.0269

.1282
.2393
L3601
L4901
.6279
L7716

F/7A

TABLE 13.1B
0.033499;

MW

.894
.894%
.894%
.894
.894
.894

.894
.893
.893
.893
.893
.893

.892
.891
.889
.887
.883
.877

.868
.856
.838
.812
776
.726

.660
.572
.458
.315
.139
.926

.674
.383
.054

690

.297
.382

457

.035
.629
.249
.906
.598
.334

VIS
MICRO
POISE

397
4l2
627
441
455
468

482
495
508
520
533
545

558

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

EQUIV. RATIO = 0.500; CHEM. EQUIV. RATIO = 0.5008;
REACTING COMPOSITIONS
DLVDLT DLVDLP cp (GAM)S VS COND PRAN
MICRO
J7G X M/S  W/CM K
1.0000 -1.0000 1.1827 1.3215 585.0 645 .729
1.0000 -1.0000 1.1951 1.3171 600.1 676 .728
1.0000 -1.0000 1.2068 1.3131 614.7 708 .727
1.0000 -1.0000 1.2177 1.3095 629.0 738 .727
1.0000 -1.0000 1.2282 1.3060 643.0 769 .727
1.0000 -1.0000 1.2385 1.3027 656.6 798 .726
1.0000 -1.0000 1.2487 1.2995 669.9 828 .726
1.0001 -1.0000 1.2588 1.2964%4 682.9 858 .726
1.0001 -1.0000 1.2690 1.2933 695.6 888 .726
1.0002 -1.0000 1.2795 1.2903 708.0 918 .725
1.0003 -1.0000 1.2905 1.2872 720.1 949 .725
1.0005 -1.0000 1.3025 1.2840 732.0 981 .724
1.0009 -1.0000 1.3158 1.2805 743.5 1015 .723
1.0014 -1.0000 1.3313 1.2767 754.7 1051 .721
1.0023 -1.0001 1.3501 1.2724 765.5 1092 .719
1.0036 -1.0001 1.3735 1.2674 775.8 1140 .715
1.0056 -1.0001 1.4036 1.261¢ 785.7 1196 .710
1.0085 -1.0002 1.4432 1.2542 795.0 1267 .702
1.0130 -1.0003 1.4958 1.2457 803.6 1358 .691
1.0196 -1.0005 1.5660 1.2356 8l1.6 1479 .677
1.0285 -1.0008 1.6595 1.2239 818.8 1640 .658
1.0612 -1,0012 1.7829 1.2110 825.5 1858 .634
1.0587 -1.0018 1.9436 1.1973 831.8 2150 .607
1.0819 -1.0026 2.1491 1.1835 838.0 2538 .578
1.1122 -1.0037 2.4063 1.1702 844.4 3047 .547
1.1504 -1.0051 2.7200 1.1581 851.2 3698 .517
1.1973 -1.0068 3.0923 1.1476 858.8 4509 .489
1.2531 -1.0090 3.5220 1.1388 867.4 5491 .463
1.3178 ~1.0117 4.0047 1.1318 877.0 6639 .441
1.3905 -1.0148 4.5331 1.1264 887.8 7931 .423
1.4702 -1.0183 5.0977 1.1225 899.6 9320 .410
1.5549 -1.0222 5.6850 1.1197 912.7 10738 .402
1.6418 -1.0264 6.2753 1.1181 926.8 12086 .398
1.7263 -1.0307 6.8403 1.1173 942.1 13256 .400
1.8026 -1.0348 7.3410 1.1175 958.5 14131 .407
1.8636 -1.0384 7.7310 1.1186¢ 975.8 14619 .419
1.9025 -1.0411 7.9646 1.1202 993.9 14671 .435
1.9144 -1.0426 8.0084 1.1228 1012.6 14293 .454
1.8978 -1.0428 7.8519 1.1262 1031.8 13547 .475
1.8548 -1.06416 7.5105 1.1305 1051.1 12534 .497
1.7909 -1.0393 7.0208 1.1358 1070.4 11364 .518
1.7125 -1.0361 6.4302 1.1423 10689.6 10139 .533
1.6266 -1.032¢ 5.7890 1.1500 1108.7 8939 .555

P =

1.01325 KPA ( 0.01 ATM)

FROZEN COMPOSITIONS

cP
J76 K

1.1824
1.1946
1.2060
1.2164
1.2263
1.2357

GAM

1.3216
1.3173
1.3134
1.3099
1.3066
1.3036

1.3007
1.2981
1.2956
1.2932
1.2911
1.2890

1.2447
1.2532
1.2613
1.2691
1.2765
1.2835

1.2901
1.2964
1.3024
1.3081
1.3135
1.3186

1.3235
1.3280
1.3323
1.3364
1.3402
1.3438

1.36471
1.3502
1.3531
1.3558
1.3583
1.3607

1.3631
1.3656
1.3681
1.3707
1.3735
1.3765

1.3795
1.3827
1.3857
1.3837

1.2871
1.2853
1.2837
1.2821
1.2807
1.2793

1.2781
1.2771
1.2762
1.2754
1.2748
1.2745

1.2745
1.2747
1.2754
1.2765
1.2780
1.2801

1.2827
1.2859%
1.2897
1.2941
1.2990
1.3044

1.3102
1.3161
1.3221
1.3278
1.3916 1.3333
1.3942 1.3382
1.3966 1.3425

Vs

COND PRAN
MICRO

M/S W/CM K

585.1
600.1
614.8
629.1
6643.1
656.8

670.2
683.3
696.2
708.8
721.2
733.4

765.4
757.2
768.8
780.3
791.7
802.9

8164.0
825.1
836.1
847.2
858.3
869.6

881.2

1179.4
1198.90

.729
.728

646
676
707
738
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DENSITY
G/CM3

.91264-5
.7065-5
.5212-5
.3535-5
.2011-5
.0619~5

.9343-5
.8169-5
.7086-5
.6083-5
.5151-5
.4283-5

.36746-5
.2716-5
.2006-5
.1338-5
.0709-5
.0116-5

.9555-5
.9023-5
.8518-5
.8037-5
.7579-5
.7139-5

.6718-5
.6311-5
.5918-5
.5536-5
.5163-5
.4798-5

.4439-5
.4085-5
.3734-5
.3386~5
.3041-5
.2697-5

.2355-5
.2016-5
.1680-5
.1347-5
.1020-5
.0699-5
.0387-5

H
J7G

~825.
-766.
-706.
-665.
-584.
-522.

-6460.
-397.
-334.
~270.
-206.
-142.

~76.
-11.

55.
122.
190.
259.

329.
400.
473.
548.
626.
707.

793.
834,
982.
1087.
1202.
1327.

1465.
1617.
1784.
1966.
2166.
2383.

2617,
2869.
3139.
36264.
3724,
4037.
4358.

2.100;
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TROPY
J7G K

.8203
.8845
L9461
.0053
.0622
L1170

L1699
L2211
L2706
.3187
.3653
L6107

L6569
L6980
.56402
.5815
.6220
L6619

L7013
L7406
L7793
.8184
.8578
.8980

.9393
. 9821
.0269
L0743
.1248
.1788

L2369
.2994
L3668
L6391
.5165
.5991

.6867
L7793
.8763
L9776
.0819
.1887
.2967

Frs7A

TABLE 13.28B
= 0.033499;
MW VIS
MICRO
POISE
28 .894 397
28.894 412
28.894 427
28.894 441
28.894 455
28.894 468
28.894 482
28.894 495
28.893 508
28.893 520
28.893 533
28.893 545
28.893 558
28.892 570
28.891 582
28.890 593
28.889 605
28.886 617
28.883 628
28.878 639
28.871 650
28.862 661
28.849 672
28.831 683
28.808 694
28.777 704
28.736 714
28.684 725
28.618 735
28.536 744
28.6436 754
28.316 764
28.175 773
28.010 782
27.822 791
27.610 800
27.3764 809
27.116 817
26.836 826
26.537 835
26.224 844
25.899 853
25.569 862

EQUIV. RATID = 0.500; CHEM. EQUIV.
REACTING COMPOSITIONS
DLVDLT DLVDLP cP (GAM)S Vs
J/G K M/S
1.0000 -1.0000 1.1827 1.3215 585.
1.0000 -1.0000 1.1951 1.3171 600
1.0000 -1.0000 1.2068 1.3131 614
1.0000 -1.0000 1.2176 1.3095 629
1.0000 -1.0000 1.2281 1.3060 643
1.0000 -1.0000 1.2384 1.3027 656
1.0000 -1.0000 1.24834 1.2996 669
1.0000 -1.0000 1.2583 1.2965 682
1.0001 -1.0000 1.2682 1.2935 695
1.0001 -1.0000 1.2781 1.2906 708
1.0002 -1.0000 1.2882 1.2877 720
1.0003 -1.0000 1.2986 1.2848 732
1.0004 -1.0000 1.3096 1.2819 743
1.0006 -1.0000 1.3214¢ 1.2788 755
1.0010 -1.0000 1.3344 1.2756 766
1.0015 -1.0000 1.3491 1.2722 777
1.0023 -1.0001 1.3662 1.2683 787
1.0034 -1.0001 1.3866 1.2641 798
1.0050 -1.0001 1.4114 1.2593 807
1.0073 -1.0002 1.4421 1.2537 817
1.0105 -1.0003 1.4806 1.2474 826
1.0149 -1.0004 1.5290 1.2401 834
1.0209 -1.0006 1.5901 1.2320 842
1.0289 -1.0009 1.6669 1.2229 850
1.0394 -1.0013 1.7627 1.2131 857
1.0531 -1.0017 1.8809 1.2028 864
1.0704 -1.0024 2.0249 1.1924 871
1.0919 -1.0032 2.1971 1.1822 878
1.1180 -1.0042 2.3992 1.1726 885
1.1491 -1.0054 2.6315 1.1638 892.
1.1851 -1.0070 2.8927 1.1561 900.
1.2260 -1.0087 3.1801 1.1495 909.
1.2715 -1.0107 3.4901 1.1441 918.
1.3210 -1.0130 3.8183 1.1398 928.
1.3741 -1.0156 ¢4¢.1605 1.1364 939.
1.4301 -1.0184 4.5116 1.1339 951.
1.4880 -1.0214 46.8662 1.1322 963.
1.5466 -1.0246 5.2171 1.1312 976.
1.6042 -1.0279 5.5546 1.1308 990.
1.6588 ~1.0312 5.8662 1.1309 1004.
1.7075 -1.0343 6.1365 1.1317 1020.
1.7475 -1.0371 6.3489 1.1330 1035.
1.7761 ~-1.0393 6.487¢ 1.1348 1052,

CONPUE NUHIOW TTOONHO

=00 O OO NN ~NPD NN WIS N 00

.~ PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

RATIO = 0.5008;

COND PRAN
MICRO
W/CM K
645 .729
676 .728
708 .727
738 .727
768 .727
798 .726
828 .726
858 .726
887 .726
917 .726
947 .725
977 .725
1008 .724
1041 ,723
1075 .722
1111 .721
1151 .718
1195 .716
1245 .712
1305 .707
1376 .700
1464 .691
1574 .679
1712 .665
1886 .648
2107 .629
2384 .607
2727 .584
3148 .560
3654 .536
4251 .513
4941 .691
5721 .471
6582 .454
7507 .4¢38
8471 .426
9441 .417
10376 .411
11230 .409
11952 .410
12500 .414
12838 .422
12946 .432

P = 10.1325 KPA C 0.10 ATM)

FROZEN COMPOSITIONS
GAM VS

cP COND PRAN
MICRO

J7G K M/7S  W/CM K
1.1826 1.3216 585.1 646 .729
1.1946 1.3173 600.1 676 .728
1.2060 1.3134 616.8 707 .727
1.2164 1.3099 629.1 738 .727
1.2263 1.3066 643.1 767 .726
1.2357 1.3036 656.8 797 .726
1.24647 1.3007 670.2 826 .726
1.2532 1.2981 683.3 856 .726
1.2613 1.2956 696.2 882 .726
1.2691 1.2932 708.8 910 .726
1.2765 1.2911 721.2 938 .726
1.2835 1.2890 733.4 965 .725
1.2901 1.2871 745.4 992 .725
1.2964 1.2853 757.2 1019 .725
1.3024 1.2836 768.8 1046 .724
1.3081 1.2821 780.3 1072 .724
1.3135 1.2806 791.6 1099 .723
1.3186 1.2792 802.7 1125 .723
1.3235 1.2780 813.7 1151 .722
1.3281 1.2768 824.7 1176 .722
1.3324 1.2757 835.5 1201 .721
1.3365 1.2748 846.2 1226 .721
1.3404 1.2739 856.9 1251 .720
1.3440 1.2732 867.6 1276 .720
1.3475 1.2726 878.2 1300 .719
1.3507 1.2721 889.0 1324 .718
1.3537 1.2718 899.8 1348 .717
1.3565 1.2718 910.7 1372 .717
1.3591 1.2719 921.9 1396 .715
1.3615 1.2723 933.3 1420 .714
1.3637 1.2729 945.1 1444 712
1.3658 1.2739 957.3 1469 .710
1.3677 1.2751 96%.9 1495 .707
1.3695 1.2767 983.0 1522 .704
1.3713 1.2786 996.7 ‘1551 .699
1.3731 1.2809 1011.0 1581 .695
1.3748 1.2836 1026.0 1613 .689
1.3767 1.2866 1041.6 1648 .683
1.3785 1.2899 1057.8 1684 .676
1.3805 1.2936 1074.7 1723 .669
1.3826 1.2976 1092.3 1765 .661
1.38347 1.3018 1110.3 1808 .653
1.3870 1.3062 1128.8 1853 .645
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DENSITY

G/CM3

.9124~4
.7065~4
.5212~4
.3535~4
.2011-4
.0619~4

.93643~4
.8169~4
.7086-4
.6083~4
.5151~4
.64286~4

.36764~4
27174
.2007-4
.1339-4
.0711-4
.0119~4

.9559-4
.9029~4
.83525-4
.8049-4
.7595-4
L7161+-4

.67648-4
.6352-4
.5972-4
.5607-4
.5255-4
.4915-46

.4585-4
.4265-4
.3953-4
.3648-4
.3350-4
.3057-4

.2769-4
.2486-4
.2206-46
.1930-4
.1658-4
.1390-4
.1125-4

H
J/7G

~-825.
-766.
-706.
=645,
~584.
=-522.

~460.
-397.
-336.
=271.
-206.
~142.

~-77.
-11.

56.
121.
188.
256.

325.
396.
666,
536.
608.
£82.

758.
836.
917.
1001.
1088.
1180.

1276.
1379.
1488.
1604.
1728.
1860.

2002.
2153.
2314,
26485,
2666 .
2858.
3059.

2.100;
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J7G6 K

.1577
.2219
.2835
.3427
.3996
L4544

.5073
.5585
.6080
L6560
L7026
L7480

L7921
.8351
L8771
L9181
. 9583
.9976

L0363
L0743
L1118
.1489
L1857
.222

.2589
L2956
L3127
L3703
L4087
L6681

L4888
.5310
.5750
L6210
L6691
L7196

L7726
.8281
.8861
.9667
.0097
L0750
L1427

F/7A

TABLE 13.3B
0.033499;

MW

.8946
.89¢4
.894
.894
.894
.894%

.894
. 854
.894
.894
.893
.893

.893
.893
.893
.892
.891
.890

.8819

1791
761

.724
.678
.624%
.558
L6482
.393

.290
L1746
.045
.901
.743
.571
.387

VIS
MICRO
POISE

397
412
427
4641
455
468
682
495
508
520
533
545

558

617
628

633
694

746
756

EQUIV. RATIO = 0.500; CHEM. EQUIV. RATIO = 0.5008;
REACTING COMPOSITIONS
DLYDLT DLVDLP cpP (GAM)S Vs COND PRAN
MICRO
J7G K M/S W/CM K

1.0000 -1.0000 1.1827 1.3215 585.0 645 .729
1.0000 -1.0000 1.1951 1.3171 600.1 676 .728
1.0000 -1.0000 1.2068 1.3131 614.7 708 .727
1.0000 -1.0000 1.2176 1.3095 629.0 738 .727
1.0000 -1.0000 1.2281 1.3060 643.0 768 .727
1.0000 -1.0000 1.2383 1.3027 656.6 798 .726
1.0000 -1.0000 1.2483 1.2996 669.9 828 .726
1.0000 -1.0000 1.2581 1.2966 682.9 857 .726
1.0000 -1.0000 1.2678 1.2936 695.7 887 .726
1.0000 -1.0000 1.2774 1.2908 708.1 916 .726
1.0001 -1.0000 1.2871 1.2830 720.3 946 .725
1.0001 -1.0000 1.2968 1.2853 732.3 975 .725
1.0002 -1.0000 1.3067 1.2825 74%4.0 1005 .725
1.0003 -1.0000 1.3170 1.2798 755.5 1036 .72
1.0005 -1.0000 1.3277 1.2770 766.8 1067 .723
1.0007 -1.0000 1.3390 1.2742 777.8 1100 .723
1.0010 -1.0000 1.3513 1.2713 788.6 1133 .721
1.0015 -1.0000 1.3647 1.2682 799.2 1169 .720
1.0022 -1.0001 1.3767 1.2649 809.5 1206 .718
1.0030 -1.0001 1.3968 1.261l4 819.6 1247 .716
1.0042 -1.0301 1.4165 1.2576 829.3 1291 .714
1.0059 ~1.0002 1.4396 1.2534 833.8 1341 .710
1.0080 ~-1.0002 1.4669 1.2488 848.0 1397 .706
1.0109 -1.0003 1.4996 1.2437 856.9 16462 .701
1.0146 -1.0005 1.5386 1.2331 865.5 1537 .69%4
1.0194 -1.0006 1.5855 1.2320 873.7 1627 .687
1.0255 -1.0008 1.6416 1.2253 881.7 1734 .677
1.0332 -1.0011 1.7084 1.2183 889.4 1862 .666
1.0428 -1.0015 1.7874 1.2109 896.8 2014 .653
1.0544 -1.0019 1.8800 1.2034 904.2 2197 .638
1.0685 -1.0025 1.9871 1.1959 911.5 2614 .622
1.0851 -1.0032 2.109¢ 1.1885 918.8 2669 .605
1.1064 -1.00640 2.2469 1.1816 926.3 2966 .587
1.1264 -1.0050 2.3991 1.1751 934.0 3310 .569
1.1512 -1.0061 2.5647 1.169%92 942.0 3700 .551
1.1785 -1.0074 2.7418 1.1641 950.5 4138 .533
1.2081 -1.0088 2.9283 1.1597 959.3 4623 .515
1.2398 -1.0104¢ 3.1219 1.1560 968.6 5151 .498
1.2732 -1.0121 3.3203 1.1529 978.3 5719 .483
1.3081 -1.0140 3.5214 1.1505 988.5 6320 .468
1.34643 -1.0160 3.7234¢ 1.1487 999.2 6944 .455
1.3813 -1.0181 3.9246 1.1474 1010.3 7582 .444
1.4188 -1.8204 4.1232 1.16466 1021.9 8218 .435

.- PROPERTIES BASED ON EQUILIBRIUM COMPOSITIONS

P =101.325 KPA ( 1.00 ATM)

FROZEN COMPOSITIONS
cP GAM Vs COND PRAN
MICRO

Js6 K M7S  Ws/CM K
1.1824 1.3216 585.1 664 .729
1.1946 1.3173 600.1 676 .728
1.2060 1.3134 616.8 707 .727
1.2164 1.3099 629.1 738 .727
1.2263 1.3066 643.1 767 .726
1.2357 1.3036 656.8 797 .726
1.2447 1.3007 670.2 826 .726
1.2532 1.29%981 683.3 854 .726
1.2613 1.2956 696.2 882 .726
1.2691 1.2932 708.8 910 .726
1.2765 1.2911 721.2 938 .726
1.2835 1.2890 733.4 965 .725
1.2901 