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INTRODUCTION 

The ~ u a r t e r l y  Status Report (Data Requirements Item No. 500-10) provides a summary of the 
cost, schedule and technical of the program. Since it includes and extends the in- 
formation included in the Monthly Status Reports (Data Requirements Item No. 500-11) it also 
meets the contract requirement of a monthly status report. It is supplemented by the fin,ancid 
status report (Data Requirements Item No. 500-27) submitted under separate cover. 

The report format is: 

Part I - Summary 

Part  I1 - Cost 

Part I11 - Schedules 

Part  IV - Technical Performance 

The report i s  integrated with the program management systems being used on the program, 
so, where possible, multiple use of program data such a s  schedules or financial status re- 
ports has been accomplished 



PART 1 

SUMMARY 

1.1 C o s t s  

This section has been deleted 

1 . 2  Schedu le  

The working program s c h e d u l e  i s  p o s t e d  on t h e  w a i l s  of t h e  Program . 

, C o n t r o l  Room and i s  used  t o  mon i to r  program s t a t u s  a t  d a i l y  " s t a n d -  

up"  m e e t i n g s .  Revie'ws w i t h  GE management a r e  h e l d  i n  t h e  C o n t r o l  

Room t o  t a k e  advan tage  o f  t h e  d e t a i l  s c h e d u l e  d a t a  b a s e .  A summary - 

s c h e d u l e  i s  shown i n  F i g u r e  1-1. 

The GE/NASA mee t ings  h e l d  t h i s  p e r i o d  were t h e  Q u a r t e r l y  Review, 

and a  3- ton P r o t o t y p e  Design Review on August 10 and 11. 

The I n s t a l l a t i o n  Acceptance  Reviews were h e l d  on J u l y  20 f o r  

. - 
Spokane, Washingkon and September  7 f o r  Normal, I l l i n q . i s ,  f o r ' t h e  . 
purpose  o f  o f f i c i a l l y  r e l e a s i n g  t h e  h e a t i n g  sys t ems  t o  NASA/MSFC. 



Figure 1-1. Master Program P l a n  



A GE/NASA working  mee t ing  was h e l d  i n  H u n t s v i l l e  t o  di 'scuss- c o s t  

g rowth  o p t i o n s  on J u l y  1 9 ,  1978.  On J u l y  2 5 ,  a n o t h e r  mee t ing  re- 
\ 

l a t i v e  t o  c o s t  w a s  h e l d  i n  Washington w i t h  DOE, NASA and GE. A s  

a r e s u l t  o f  t h e  mee t ing  i n  Washington,  a  h o l d  was p l a c e d  on t h e  

second  3- ton and t h e  10- ton  u n i t s .  D e c i s i o n  on f i n a l  o p t i o n  i s  

s t i l l  pend ing .  



1 . 3  TECHNICAL PERFORMANCE 

1 . 3 . 1  - PROGRAM MANAGEMENT 

Program d i r e c t i o n  con t inued  p.er p l a n .  
- 

1 . 3 . 2  - DEVELOPMENT 

There  was no s i g n i f i c a n t  a c t i v i t y  i n  t h e  a n a l y s i s  and i n t e -  

g r a t i o n  sub- task .  

TC-101 c o l l e c t o r s ,  i n c l u d i n g  c o i l z a k  and A l g l a s  r e f l e c t o r s ,  

completed t h e  performance t es t  a t  Va l l ey  Forge.  

, 
Due t o  fund ing  l i m i t a t i o n s ,  e s s e n t i a l l y  a l l  design. and procure-  

~ m e n t  a c t i v i t y  was d i s c o n t i n u e d  f o r  t h e  REH-100. Eng inee r ing  and 

f a b r i c a t i o n  e f f o r t  h a s  been r e s t r i c t e d  t o  one REH-30. Low l e v e l  

d r a f t i n g  e f f o r t  c o n t i n u e s  d u r i n g  t h i s  q u a r t e r  w i t h  emphasis on 
* 

t h e  comple t ion  of t h e  REH-30 t o p  l e v e l  assembly drawings .  

F a b r i c a t i o n  a n d . t e s t i n g  of s e v e r a l  key components f o r  t h e  REH-30 

was completed.  

The two-staqe mul t i -vane  expander f o r  t h e  REH-30 was t e s t e d  f o r  

t h e  f i r s t  t i m e  t h i s  p e r i o d .  T e s t  r e s u l t s  w e r e  g e n e r a l l y  good 

w i t h  t h e  e x c e p t i o n  of expander e f f i c i e n c y ,  which i s  d i s c u s s e d  i n  

more d e t a i l  on P a r t  I V .  Development t e s t i n g  of t h e  f e e d  pump was 

a l s o ,  underway t h i s  q u a r t e r .  

1 . 3 . 3  - DELIVERABLES 

An i n i t i a l  shipment  of hardware c o l l e c t o r s  EMM and a s s o c i a t e d  

hardware was d e l i v e r e d . t o  F t .  Meade. Shipment of hardware t o  

~ i l w a u k e e  s i t e  w i l l  commence i n  t h e  n e x t  q u a r t e r .  

1 .3 .4  - OPERATIONAL TEST 

Two a d d i t i o n a l  s i tes  f o r  p o t e n t i a l  use  were i d e n t i f i e d  t h i s  



q u a r t e r .  The f i r s t  i s  a  s i n g l e - f a m i l y  r e s i d e n c e  i n  

Shenandoah, Georgia  and t h e  second a  TVA b u i l d i n g  i n  
I 

Murphy, Nor th  C a r o l i n a .  

System d e s i g n  h a s  been  comple ted  f o r  t h e  ~ i l w a u k e e  s i t e  and 

t h e  f i n a l  Design Review w a s  h e l d  l a t e  September .  



PART II 

COST 

- 
This section has been deleted 



PART I11 

SCHEDULES 

Summary program schcdules a re  shown i n  F igures 3-1, 3-2, and 3-3. These schedule 

data a r e  ex t rac ted  from the  d e t a i l e d  program working schedules p o i t e d  i n  t h e  

Contro l  Room a t  Va l l ey  Forge. 

F igure  3-1 i s  t h e  summary key events schedule. A GE/NASA work ing m e e t i i g  was h e l d  

i n  H u n t s v i l l e  t o  d iscuss c o s t  growth op t ions  on J u l y  19, 1978. On J u l y  25, 

another meet ing r e l a t i v e  t o  c o s t  was h e l d  i n  Washington w i t h  DOE, NASA and GE. 

Dec is ion  on f i n a l '  o p t i o n  i s  s t i l l  pending. Other key meetings f o r  t h e  p e r i o d  

inc luded  a Pro to type  Design Review, a Q u a r t e r l y  Review on August 10 and 11 and 

t he  IAR f o r  Normal, 111. on September .6. The Design Review c o n c e n t ~ a t e d  on t h e  

3-ton system on ly .  

Due t o  ful id ing 1 i m i  t a t i o n i ,  e s s e n t i a l l y  a1 1 design i n d  procurement a c t i v i t y  'was d i s -  

cont inued f o r  t he  REH-100 t h i s  per iod .  Engineer ing and f a b r i c a t i o n  e f f o r t  has r 

been r e s t r i c t e d  t o  one REH-30. Low l e v e l  d r a f t i n g  e f f o r t  cont inues d u r i n g  t h i s  

. . q u a r t e r  w i t h  emphasis on t h e  complet ion o f  t h e  REH-30 t op  l e v e l  assembly drawings. 

Fabr i  c a t i o n .  and t e s t i  ng o f  severa l  key components f o r  t he  REH-30 was compl e ted.  

r i g u r e  3-2 i s  the schedule f o r  the WBS elements. 

F igure  3-3 shows t he  data d e l i v e r i e s .  Dur ing t h i s  per iod ,  a l l  scheduled so f tware  
. .  

d e l i v e r i e s  were completed. 
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PART lV 

TECHNICAL PERFORMANCE 



SECTION I 

TASK 1  .1 - MANAGEMENT 

Program ~i r e c t i o n  ( WBS 1.1 .I ) 

Dur ing t h i s  p e r i o d  program ope ra t i on  cont inued i n  the  manner es tab l  i shed  du r i ng .  

the  i n i t i a l  quar te rs .  The program team- shown i n  F igure  4-1 i s  t he  same as 

shown i n  t he  l a s t  qua r te r .  

The GE/NASA meetings h e l d  t h i s  pe r i od  we re , t he  Q u a r t e r l y  Review; and a  3 - ton  

Prototype Design Review on August 10 and 11. 

On ~ep tember  . 7, 1978, the  I n s t a l l a t i o n  Acceptance Review was h e l d  a t  Normal, Ill. 

t o  re lease  the  hea t ing '  sys tem' to  NASHIMSFC. A s e t  o f  a c t i o n  i tems remains t o  be completed. 

A  GE/NASA working meet ing was h e l d  i n  H u n t s v i l l e  t o  d iscuss c o s t  growth op t i ons  

on J u l y  19, 1978. On J u l y  25, another meet ing r e l a t i v e  t o  c o s t  was h e l d  i n  Washington 

w i  t h  DOE, NASA and GE. As a r esu l  t of t he  meet ing i n  Washington, a  h o l d  was p1 aced 

on t he  second 3- ton and t he  10-ton u n i t s .  Dec is ion on f i n a l '  o p t i o n  i s  s t i  11 pending. 

1.2 Program Planning and Contro l  (WBS 1.1.2) 

Program Contro l  

The b'asi c  program c o n t r o l .  t o o l  ' be ing  used on t h i s  program i s  t h e  c o n t r o l  room. It 

was used du r i ng  t h i s  pe r i od  t o  schedule key mi lestones and program a c t i v i t i e s  and 

mon i to r  t h e i r  s t a tus .  Th is  c o n t r o l  room represents  t he  o f f i c i a l  program schedule 

aga ins t  which GE's t echn i ca l  s t a t u s  and progress i s  monitored. The scheduled da ta  

r e q u i r e d  f o r  t h e  monthly, q u a r t e r l y  and management r e p o r t s  i s  ex t rac ted  from t h e  

c o n t r o l  room pos t ing .  The schedules i n  t h e  c o n t r o l  room i ,nclude t he  o v e r a l l  program 
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summary w i t h  d e t a i l e d  task  schedules on t he  s i d e  w a l l s .  The i n d i v i d u a l  task  

sec t ions  o f  t he  c o n t r o l  room schedules a re  moni tored and mainta ined by t h e  respons- 

i b l e  task leaders.  Program s ta tus  meetings a r e  h e l d  f r equen t l y  (3  t o  5 t imes pe r  

week) t o  f o l l o w  hardware i terns. Problems i n v o l v i n g  i n t e r a c t i o n s  a re  i d e n t i f i e d  
, 

and reso lved  a t  these meetings by the  assignment o f  a c t i o n  i tems which a re  posted \ 

and monitored i n  t he  c o n t r o l  room. 

I n  t he  budgets area, the  program was monitored on the  bas is  o f '  t h e  r e v i s e d  p r o f i l e  

presented i n  t h i s  q u a r t e r l y  r e p o r t .  Overa l l  budget r e s u l t s  a re  analyzed weekly 
' 

and a re  a v a i l a b l e  on a  con t i nu ing  bas is  f o r  i n s p e c t i o n  by management. 

1  .2.2 Data Managemen t 

The scheduled da ta  subm i t t a l s  completed du r i ng  t h i s  pe r i od  were as f o l l ows :  

Data Requ i remen t No. 

- 10 

-1 1  

-17 

- 26 

Q u a r t e r l y  Report No. 8 

Monthly S ta tus  Report ( 2 )  

I O M  Manuals 

F inanc ia l  Management Report  - 
Monthly ( 2 )  

Q u a r t e r l y  F i nanc ia l  Report  

1  -2.3 Change c o n t r o l  

The s ta tus  o f  Change Proposals i s  g iven  i n  Table 4-1. , 

The s t a t u s  o f  t he  Contro l  Mod i f i ca t i ons  i s  g iven  i n  Table 4-2. 

1.3 Q u a l i t y  Assurance 

1.3.1 - S i g n i f i c a n t  Qua1 i Ly Assurance A c t i v i t i e s  

None t h i s  per iod .  

4- 3 
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SECTION 2 ' 

2.1 INTRODUCTION 

TASK 1.2 - SYSTEM DEVELOPMENT 

2.2 System I n t e g r a t i o n  

No s i g n i f i c a n t  a c t i v i t y  t h i s  p e r i o d .  

2.3 System Development 

2.3.1 H e a t i n g  Systems (WBS 1.2.2.1) 

2.3.1.1 C o l l e c t o r s  (WBS 1.2.2.1 . l )  (TC-1CO). 

2.3.1..1.1 C o l l e c t o r  Design and Performance V e r i f i c a t i o n  

No s i g n i f i c a n t  a c t i v i t y  t h i s  p e r i o d .  

2.3.1.1.2 C o l l e c t o r  I n t e g r a t i o n  

No s i g n i f i c a n t  a c t i v i t y  t h i s  pe r iod .  

2.3.1 - 1  .3 C s l l  e c t o r  Pr imary  Look  

The s p e c i a l  o x i d a t i o n  t e s t s  on copper s e r p e n t i n e  segments have been t e m p o r a r i l y  

suspended due t o  equipment ( fu rnace ,  e t c )  a v a i l a b i l  i t y .  A  second c y c l  i c  t e s t  

f a c i l i t y  i s  n e a r i n g  comple t ion.  

A commer ica l l y  a v a i l a b l e  ' d i v e r t i n g  v a l v e  (V4) has been i d e n t i f i e d  and s h a l l '  be 
* : 

used a s  a p p l i c a b l e ,  

2.3.1.1.4 th rough  2.3.1.6 A n c i l  l a r y  Components f o r   eating Systems 

No s i g n i f i c a n t  a c t i v i t y  t h i s  p e r i o d .  
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f l u i d  i n l e t  temperature .  .TC-100 t e s t  d a t a  i s  a l s o  shown f o r  p r o o f  o f  i n te rchange-  

a b i l  i t y  between. t h e  10 shroud and 8 shroud modules. The A1 g l a s  r e f 1  e c t o r  u n i t s  - 
show a performance advantage. A sw i t ch -over  t o  A l g l a s  w i l l  occu r  when t h e  p r e s e n t  

5 .  

C o i l z a k  s t o c k  i s  dep le ted ,  

2.3'.2.2 th rough  2.3.2.6 A n c i l l a r y  Components f o r  t h e  Hea t ing  and Cool i n g  System 

component s p e c i f i c a t i o n s  were updated and m o d i f i e d  t o  s a t i s f y  t h e  TC-101 r e q u i r e -  

'. ments f o r  h e a t i n g  and c o o l i n g  systsms. 

2.3.2.7 C o o l i n g  C o n t r o l s  subsystem 

No, s i g n i f i c a n t  a c t i v i t y  i n  t h i s  t i m e  p e r i o d .  Changes t o  t h e  c u r r e n t  system d e s i g n  

w i l l  o n l y  occur  if i n d i c a t e d  i n  . ,  t h e  3- ton o r  10 - ton  Rankine h e a t  bump component t e s t .  

2.3.2.8 E l e c t r i c a l  Subsystem . 

No s i g n i f i c a n t  a c t i v i t y  i n  t h i s  t i m e  p e r i o d .  

2.3.2.9 System I n t e g r a t i o n  

Np s i g n i f i c a n t  a c t i v i t y  i n  t h i s  t i m e  p e r i o d .  

2.3.2.10 C o o l i n g  Subsystem 1 

Due t o  f u n d i n g  1 i m i t a t i o n s ,  e s s e n t i a l l y  a1 1 des ign  and procurement a c t i v i t y  was d i s -  

c o n t i n u e d  f o r  t h e  REH-100. Eng ineer ing  and f a b r i c a t i o n  e f f o r t  has been r e s t r i c t e d  

t o  one REH-30. Low l e v e l  d r a f t i n g  e f f o r t  con t inues  d u r i n g  t h i s  q u a r t e r  w i t h  emphasis 

on t h e  comp le t ion  o f  t h e  REH-30 t o p  l e v e l  assembly drawings.  

F a b r i c a t i o n  and t e s t i n g  o f  severa l  key comppnents f o r  t h e  REH-30 was completed. T e s t  

r e s u l  t s  a r e  d iscussed below. 

2.3.2.10.1 Expander, Two-Stage REH-30 

The two-stage mu1 t i - v a n e  expander f o r  t h e  REH-30 was ' f i r s t  t e s t e d  on September 21 w i t h  



FC-88/Krytox 143AD o i l  as t h e  work ing f l u i d .  Test r e s u l t s  were g e n e r a l l y  good 

w i t h  t h e  excep t ion  o f  expander e f f i c i e n c y .  Dur ing  a seven hour t e s t i n g  per iod,  

expander speed covered t h e  range of  0 t o  2200 rpm. Maximum vapor temperature and 

p ressure  i n t o  the  expander was 2 8 5 ' ~  and 210 p s i a  r espec t i ve l y ;  a t  des ign vapor 

f l o w r a t e  o f  1094 l b l h r .  Whi le t he  i n l e t  temperature was 5 ' ~  below des ign p o i n t ,  

p ressure  was 10 p s i  above.design p o i n t .  Output power was below design p o i n t  s i n c e  

i n t e r n a l  expander c learances and expander 1 u h r i c a t i o n  techniques were n o t  op t im ized .  

Vane p ressure  ba lanc ing,  no i se  l e v e l ,  and low speed to rque  c h a r a c t e r i s t i ~ s  were 

s a t i s f a c t o r y .  . 

1 n s p e c t i o n . o f  the  expander a f t e r  disassembly i n d i c a t e d  s l i g h t  vane damage due t o  

f o r e i g n  deb r i s ,  and' s l i g h t  i n t e r f e r e n c e  rubb ing  o f  t h e  f i r s t  s tage r o t o r .  Evidence 

o f  i n s u f f i c i e n t  f i r s t  s tage l u b r i c a t i o n  was i nd i ca ted .  Expander and t e s t  f a c i l i t y  

mod i f i ca ions  a re  be ing  made f o r  t h e  resumption o f  t e s t i n g .  F igure  4-3 shows t h e  

major  components o f  t he  REH-30 two-stage expander. 

2.3.2.10.2 Expander/Compressor Coup l ing  

The over - runn ing  c l u t ches  , magnet ic d r i v e s  and Incone l  71 8 d r i v e  p a r t i  t5ons f o r  

t h e  REH-30 and REH-100 have been rece ived.  Tes t i ng  o f  t h e  REH-30 magnet ic d r i v e  a t  

room temperature and a t  1 9 0 ' ~  has been completed. S t a t i c  t e s t i n g  and dynamic t e s t -  

. i n g  up t o  2200 rpm has been completed f o r  t h e  REH-30 magnetic d r i v e .  Test  r e s u l t s  

show a magnet ic d r i v e  e f f i c i e n c y  o f  99% and a 22% s a f e t y  f a c t o r  on to rque  c a p a c i t y  

- a t  des ign  po in t '  cond i t i ons .  Tes t i ng  o f  t h e  REH-100 magnet ic d r i v e  i s  planned for 

n e x t  q u a r t e r .  F igure 4-4 shows t h e  key components o f  t h e  REH-30 magnet ic d r i v e ,  

and F igu re  4-5 shows t h e  magnetic d r i v e  on t e s t .  

2.3.2.10.3 REH-30 Feed Pump 

Development t e s t i n g  o f  the  pump. has.been underway f o r  most o f  t h i s  qua r t e r .  Except 
I 

, 



FIGURE 4-3. REH-30 TWO-STAGE EXPANDER 



FIGURE 4-4. REH-30 MAGNETIC D R I V E  





' f o r  power consumption, performance of t h e  pump has been sa t i s fac to ry .  As o f  

F,W-39, 800 hours o f  t ime have been accumulated w i t h  the  l a s t  bui ld-up accounting 

f o r  over 600 hours o f  continuous running. During t h i s  b r i e f  endurance, t he re  has 

been no l o s s  o f  vo lumetr ic  e f f i c i e n c y .  A t  t he  present t ime, the  power i n p u t  i s  

400 wat ts  as compared t o  a  goal of 254 wat ts  a t  design f l owra te  and pressure r i s e .  

Pump components ( t h u r s t  bear ing)  are being 'modi f ied t o  reduce the  i n p u t  power l e v e l .  

These components w i l l  be tes ted  e a r l y  nex t  quarter.  Figure 4-6 shows the  REH-30 

pump on t e s t .  

2.3.2.10.4 Heat Exchangers 

Fabr i ca t i on  o f  two HEH-30 regenerators has been completed and f a b r i c a t i o n  o f  two 

REH-laregenerators are 90% complete. Two REH-30 and two REH-100 "He l i f low"  vapor 

generators have been received. Thermal i n s u l a t i o n  i s  t o  be app l ied  t o  a l l  four heat 

exchangers. The REH-30 expander t e s t  f a c i l i t y  contains a  "He l i f low"  (~ raham Mfg. Co. ) 

vapor generator. During the  seven hour expander t e s t i n g  discussed above, t h i s  vapor 

generator performed s a t i s f a c t o r i l y .  

The REH-30 p l a t e - f i n  outdoor condenser c o i l  was received and i n s t a l l e d  i n  the  REH-30 

outdoor u n i t .  This c o i l  and fan system was a i r  f low tes ted  a t  Lau Indus t r ies .  Test 

r e s u l t s  i n d i c a t e d  a  25% lower fan power than was pred ic ted  a t  design p o i n t  condi t ions.  

2.3.2.10.5 Cdmpressor 

Cal i b r a t i  on t e s t i n g  o f  the f i r s t  REH-30 compressbr was completed w i t h  good resu l  t s .  

Measured ad iaba t i c  e f f i c i e n c y  f o r  t h i s  compressor i s  83% as compared t o  the  design 

o b j e c t f v e  of 76%. 

2.3.2.10.6 REH-30 Packaqinp 

Upon complet ion o f  a i r  f low t e s t i n g  a t  Lau Indus t r ies ,  the  REH-30 outdoor u n i t  was 





shipped t o  GE-ACBD, Tyler ,  Texas where the  compressor and o the r  heat pump components 

were i n s t a l l e d .  Tes t ing  o f  t h e  heat pump w i t h  the  e l e c t r i c  motor deive was con- 

ducted i n  both the  heat ing  and coo l i ng  mode. A 1 1 0 ' ~  condensing temperature f o r  

a 9 5 ' ~  day was achieved, and a coo l i ng  capac i ty  o f  37,100 Btu/hr  was obta ined w i t h  

an EER r a t i n g  o f  approximately 11. 

A more d e t a i l  t e s t  r e p o r t  w i l l  be prepared i n c l u d i n g  coo l i ng  and heat ing  data. 

The REH-30 indoor and outdoor u n i t s  were received a t  GE-Space Divison, Va l ley  Forge, 

PA on 9/21/78. During the  next: quar ter ,  khe Rclrrkinc engine components w i l l '  be 

i n s t a l l e d  t o  complete the REH-30 sub-assembly. 

2,4 Test  

2.4.1 LOW Temperature Rankine Component Test Loops 

The 3-ton "6" t e s t  l oop  f a c i l i t y  i s  now f u l l y  opera t iona l .  The f a c i l i t y  i s  capable 

o f  t e s t i n g  t h e  new two-stage expander us ing  FC-88 as t h e  working f l u i d  and Krytox 

o i l  as t h e  l u b r i c a n t .  Higher temperature water i s  a v a i l a b l e  a t  the  vapor generator, 

320 '~  as compared t o  2 9 5 ' ~  prev ious ly .  Higher range temperature and pressure sensors 

were i n s t a l l e d  t a  be compatable w i t h  the new opera t ing  condit ions. F igure 4-7 

i s  a schematic representa t ion  o f  the  expander t e s t  f a c i l i t y .  

The design e f f o r t  i s  we l l  underway f o r  upgrading t o  10-ton expander t e s t  f a c i l i t y .  

Figures 4-8 t h r u  4-1 2 dep ic t  t he  components, in te rconnect ing  p ip ing,  valves, . f l ow  

meters, torque meter and support stand f o r  the  10-ton expander. The shaded areas 

p resen t l y  e x i s t  and the  unshaded area represent new pip ing,  components, sensors etc .  

It i s  planned t o  complete the  t e s t  f a c i l i t y  mod i f i ca t ions  du r ing  the  4 t h  Quar te r  1978. 
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FIGURE 4-8. SCHEMATIC FOR TEST F A C I L I T Y  FC-88, TWO STAGE EXPANDER 
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FIGURE 4-10. 10 TON EXPANDER FACILITY 
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FIGURE 4-11. 10 TON EXPANDER FACIL ITY ELEVATION VIEW 



FIGURE 4-12. 10 TON EXPANDER FACILITY ELEVATION VIEW 



SECTION 3 

- 

TASK 1.3 - DELIVERABLE HARDWARE 

3.1 Normal, 111. 

Del i v e r y  o f  a1 1 hardware completed. 

3.2 Spokane, Wash. 

De l i ve ry  o f  t h e  modified con t ro l s  hardware was the  l a s t  i t em to be shipped. 

3.3 Milwaukee, Wisc. 

The i n i t i a l  shipment of c o l l e c t o r  frames and associated hardware i s  planned f o r  

October 27, 1978. The contro ls ,  V 4  valve, V 5  valve, cont ro l  sensors and hydronic 

c o i l  a re  scheduled f o r  mid-flovmeber and the glass shrouds w i l l  fo l low.  

3.4 Ft .  Meade, Md. 

The i n i t i a l  shipment o f  hardware, c o l l  ectors, EMM, and associated hardware, were 

shipped September 25, 1 978. 

The remaining components, i.e., tanks, Solar  In tegra tors ,  V 4  valves and DHW c o i l  w i l l  

be shipped by October 19, 1978. Glass shrouds w i l l  f o l l ow  on November 17, 1978 t o  

compl ete  t he  del  i very. 



SECTION 4  

TASK 1.4 - OPERATIONAL TEST SITES 

4.1 SITE IDENTIFICATION 

Two a d d i t i o n a l  s i t e s  were i d e n t i f i e d  f o r  p o t e n t i a l  use, b u t  n e i t h e r  has been 

v i s i t e d  t o  da te .  The f i r s t  i s  a  s i n g l e - f a m i l y  r e s i d e n c e  i n  Shenandoah, Georg ia  . 
b e i n g  b u i l t  u'nder sponsorsh ip  o f  Georg ia  Power Co. The house as designed,  w i l l  

have t o o  l o w  o f  a  l o a d .  $ e o r g i a  Power has a.greed t o  u s e  s tandard  c o n s t r u c t i o n  

techn iques  f o r  one house t o  p r o v i d e  t h e  r e q u i r e d  load.. The second p o t e n t i a l  s i t e  

i s  a  TVA b u i l d i n g  i n  Murphy, N o r t h  C a r o l i n a .  The b u i l d i n g  i s  s t i l l  i n  t h e  con- 

c e p t u a l  des ign  phase. ' 

- 
A summary o f  t h e  s i t e  cand ida tes  t h a t  have been v i s i t e d  i s  shown i n  T a b l e  4-3. 

The s t a t u s  o f . t h e  o p e r a t i o n a l  t e s t  s i t e s '  i s  g i v e n  i n  Tab le  4-4. 
/ 

4.2 SITE INSTALLATIONS 

4.2.1 Normal, Ill., HSF-2 (OTS-32) 

The system was b r o u g h t  up t o  a  o p e r a t i o n a l  s t a t u s  w i t h  a  changeover o f  v a l v e  V4 

and rep lacement  o f  t h e  S o l a r  I n t e g r a t o r  w i t h  t h e  permanent u n i t .  The d a t a ' s y s t e m  

f o r  t h e  s i t e  m a l f u n c t i o n e d  o v e r  a  p o r t i o n  o f  t h i s  p e r i o d .  
\ 

A  t e s t  t o  e v a l u a t e  p o t e n t i a l  e l i m i n a t i o n  o f  t h e  h e a t  dump was schedu led f o r  t h e  end 
/ 

. . 
o f  J u l y .  Cloud cove r  0bscure.d t h e  sun a f t e r  10:OO A.M. on 8/1/78, and t h e  t e s t  c o u l d  

n o t  be concluded. .  .The TES t a n k  f l u i d  was changed, and Puron 84 was added as t h e  

I 
i n h i b i t o r .  * I .  



, . . T a b l e  4-3. S i t e s  I n s p e c t e d  Ly  G E  . 

I 

Bldg. Type 

HSF 
/ 

HCOM 

HSF 

HSF 

HSF 

HMF 

HCMF 

JxME' 

HCOM 

HCOM 

HCOM 

HCOM 

HCOM 

HCOM 

HCOM 

HCCOM 

HCCOM 

HCCOM - 
HCCOM 

HCCOM 

HCSF 

HCSF 

HCSF 

HCSF 

HCSF 

HCSF 

General  C i t y  I S i t e  

, Balt imore  ' 

Muscle Shoa l s  

i Nashvi l l e  

P e o r i a  

P e o r i a  - 
I P e o r i a  

Schenec tady 

Schenectady 

Schencctady 

chickgo 

Chicago 

Madison 

Milwaukee 

Milwaukee 

Milwaukee 

Spokane 

Spokane 

Spokane 

Los Angeles 

Los Angeles 

Los Angeles 

Los Angeles 

Los Angeles - 
Dallas . 

D a l l a s  

Dallas 

P h i l a d e l p h i a  

P h i l a d e l p h i a  

P h i l a d e l p h i a  

P h i l a d e l p h i a  

-- - 

7502 Young S t  . , F t  . Meade , MD 
TVA O f f i c e  a,t Muscle s h p a l s ,  AL 

Airman's Q u a r t e r s ,  AEDC, Tullahoma, TN 

Chanute A i r  Force  Base 

HHA, Champaign, I l l i n o i s  

ISU House, Normal, I l l i n o i s  

MHA, Schenectady,  NY 

VA H o s p i t a l  S t a f f  Housing, Albany, NY 

Ely  Bark ZIousing, Binghamron, NY 

F t . S h e r i d a n ,  ILL . . 
-" 

G r e a t  Lakes ~ a v a l  T r a i n i n g  Cente r  

H i l l  Farm S t a t e  O f f i c e  Bldg. ,  Madison, WI I 
Washington Park  S e n i o r  C i t i z e n s  Cen te r  

. , 

Washington Park.Conrmunity Cen te r  

. D r .  M a r t i n  Lu ther  King .Community C e n t e r .  

YWCA 

E a s t  Washington S t a t e  Col lege  

Community Col lege  

West L.A. Municipal> B u i l d i n g  1 
Department o f '  Water & power #1 . 1 

\ I 
Department o f  Water & power #2 3 

1 
Peck Park R e c r e a t i o n  B u i l d i n g  I 
Po 1 ice. Cred i.t Union I 

I 
P r e s i d e n t  ' s Hone , Univ: of Texas, Ual las I 
~ r e s i d - e A t ' s  Home, N. Texas S t a t e ,   ent ton, TX 
Grad S t u d e n t  Housing a t  ShN 

V i s i t o r ' s  C e n t e r ,  V a l l e y  Forge N a t i o n a l  Park  

R e n t a l  House, V a l l e y  Forge N a t i o n a l  Park 

Ampi thea t re ,  VaLley Forge N a t i o n a l  Park 

S t o r a g e  Barn,  V a l l e y  Forge N a t i o n a l  Park 



T a b l e  4 -4 .  O p e r a t i o n a l  T e s t  S i t e  S t a t u s  (9130178) 

* D e s i g n  a c t i v i t y  was on h o ' i d  p e n d i n g  t h i s  d e c i s i o n  
c c ; 

N o t e :  G r e a t  Lakes ,  Ill. was a c c e p t e d  as b HCMF s i t e  o n  2 / 7 / 7 7 .  A l l  m u l t i - f a m i l y  
s i t e s  h a v e  been  d r o p p ~ 2 d  f r o m  t h e  p r o g r a m  

Comments 

R e i n i  t i  a t e d  A p r i  1 ,  1978, a f t e r  ho ld  
per iod.  

Mu1 t i - f a m i l y  u n i t s  d r o p p e d  f r o m  
p r o g r a m  v e r b a l l y  on A p r i l  4  and  
documen ted  i n  m i n u t e s  o f  . A p r i l  4  
m e e t i n g .  

C o n v e r t e d  t o  H e a t i n g  and c o o l i n g  
S i t e  on  4 / 2 0 / 7 7 *  

B o a t h o u s e  i ' n  M i l w a u k e e  i d e n t i f i e d  
as  new s i t e  5 / 2 4 / 7 8 .  Mar t i n  Luther  
King S i t e  dropped. 
I A R  h e l d  7 / 2 0 / 7 8  

SMU House recommended b y  NASA 
on 8 / 1 5 / 7 7  

TY pe  

HSF-1 

HSF-2 

HMF 

l 

H  COM 

H  CGM- 1  

HCOM-2 

HCSF-1 

HCSF-2 . 

HCCOM-1 

HCCOM-2 

S i t e  No. 

. 

OTS-32 

0 ~ s . - 3 6  

L o c a t i o n  

F t .  Meade, M a r y l a n d  

N o r m a l ;  I l l i n o i s  

T u l l a h o t r a ,  Tennessee  

M u s c l e  S h o a l s ,  A l a .  
. . 

M i l w a u k e e ,  W i s c .  . 

Spokane,  Wash. 

 all as ,  Texas  

. , 

Shenen'doah, G A  

M u s c l e  S h o a l s ,  A l a .  

M u ~ p h y ,  NC 

D a t e  A c c e p t e d  b y  G E  

J a n .  19 ,  1977 

Feb.  7,  1977  

Feb.  7, 1977 

' Jan . .  1 9 ,  , 1 9 7 7  

May 23 ,  1977  

J u l y  1, 1977 

June  29, 1 9 7 8  

A p r i l  20,  1977  

, 



The system has Been o p e r a t i n g e p r o p e r l y  as o f  8 / 7 / 7 8 . a f t e r  Pump P2 had rega ined  

o p e r a t i o n  s i n c e  l o s i n g  pr ime d u r i n g  TES f l u i d  changeover on 8/1/78. '  The pump was 

o p e r a t i n g  d r y  and pr imed I t s e l f  on Sunday, 8/6/78. The system has been o p e r a t i n g  

a t  a  35% t o  45% e f f i c i e n c y  l e v e l  a t  temperatures above 200'~. Some data taken i n  . 

l a t e  August showed a  r e d u c t i o n  i n  c o l l e c t o r  l o o p  f l o w  r a t e  o v e r t h e  noon p e r i o d  and 
. . 

r e s t o r a t i o n  o f  f u l l  f low l a t e r  i n  t h e  a f ternoon.  Th is  phenomenon i s  sys temat i c  o f  

l o c a l  b o i l i n g  i n  the  system, bu t  i s  n o t  a  cQncern o f  hea t i ng  o n l y  s y s t ~ m s .  Th is  

c o n d i t i o n  w i l l  be addressed i n  t h e  hea t i ng  and c o o l i n g  system design. 
/ 

The I n s t a l l a t i o n  Acceptance Review was h e l d  on 9/7/78. Ac t i on  i tems r e s u l t i n g  from 

t h a t  r ev i ew  were s e t t l e d  by t h e  end o f  t h i s  p e r i o d  except f o r  one replacement o f  t h e  

f l u i d  ac tua ted  V4 on t h e  r o o f  w i t h  a  mechanica l ly  ac tua ted  u n i t .  The bas is  f o r  t h e  

change was t h a t  t h e  h y d r a u l i c  ac tua to r  has a  low o p e r a t i n g  temperature l i m i t  o f  O'F 

which i s  n o t  adequate f o r  Normal, 111. w i n t e r s  i n  a  uncondi t ioned unprotected env i ron-  

ment. 

4.2.2 Spokane, Wash. 

The I A R  was h e l d  on J u l y  20. 1978 and t h e  system i s  ope ra t i ng  as  designed. ~ h .  pnnl 

con tamina t ion  problem was markedly reduced a f t e r  removing va lves V6 and V7. The. re -  

commended changes i n  t h e  YWCA system were implemented and t h e  problem disappeared 

cu111p1 e t e l y  . 

There i s  a  rema in ing  concern w i t h ' s o l a r  hea t i ng  t h e  swimming pool s i nce  2  t o  3 t imes 

as much energy i s  e n t e r i n g  t h e  pool  than i s  coming from the  s o l a r  system. An i n s t r u -  

menta t ion  check v e r i f i e d  t h a t  t h e  readings were c o r r e c t .  It i s  pos tu l a ted  t h a t  -steam 

i s  l e a k i n g  i n t o  t h e  steam conve r t e r  and addi'ng t h e  energy d i f f e r e n c e . .  Steps a r e  be ing  

taken t o  v e r i f y  t h a t  susp i c i on .  The a c t i o n  i tems generated a t  t he  IAR and t h e  l a s t  

Q u a r t e r l y  Review have been - s e t t l e d .  System e f f i c i e n c i e s  a re  s i m i l a r  t o  those demon- 

s t r a t e d  a t  Normal, Ill. 



4.2.3 F t .  Meade, Md. 

The F t .  Meade s i t e  i s  p rog ress ing .  The m a j o r i t y  o f  t h e  s o l a r  equipment has been 

sh ipped and i s  i n  t h e  hands o f  t h e  c o n t r a c t o r .  The i t ems  m i s s i n g  a r e  t h e  new V4 

v a l v e  and t h e  TES tank.  A schedule i s  presented i n  F i g u r e  4-13. . , 

4.2.4 Milwaukee, Wisc. 

The system des ign  has been completed and t h e  equipment has been ordered.  The f i n a l  

des ign  r e v i e w  has been h e l d  on 9/29/79 and a b i d  package w i l l  be a v a i l a b l e  i n  e a r l y  

October.  A schedule  f o r  t h e  i n s t a l l a t i o n  i s  p resen ted  i n  F i g u r e  4-14. 

4.2.5 D a l l a s ,  Tex. . - 

No s i g n i f i c a n t  a c t i v i t y  o c c u r r e d  i n  . .. t h i s  r e p o r t i n g  p e r i o d  on GE's p a r t .  SMU has pro-  

mised t o  p r o v i d e  an a n a l y s i s  o f  t h e  t h e  l o s s  and ga ins ,  b u t  these have n o t  been 

rece ived .  

4.2.6 Shenandoah, Geo. 

T h i s  s i t e  i s  on h o l d  pending approva l  by NASA-MSFC. 

4.2.7 Muscle Shoals, A la .  and Murphy, N.C. 

A c t i v i t y  on these  s i t e s  would be premature pending b e t t e r  d e f i n i t i o n  o f  t h e  10 - ton  

Rank ine u n i t .  There i s  no requ i rement  a t  t h i s  t i m e  t o  a c c e l e r a t e  t h e  i n s t a l l a t i o n  

des ign.  
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