= FXFE3] 20179 % FASE ] =73 pp.984~990 2017 KSPE Spring Conference

Flow-3dE | &% 2W4Y 93§ v £33 2d

AR - Qe o gEAe - upgues - DAY

Modeling of Mesh Screen for Use in Surface Tension Tank
Using Flow-3d Software
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ABSTRACT

Mesh screen modeling and liquid propellant discharge simulation of surface tension tank were
performed using commercial CFD software Flow-3d. 350 x 2600, 400 x 3000 and 510 x 3600 DTW mesh
screen were modeled using macroscopic porous media model. Porosity, capillary pressure, and drag
coefficient were assigned for each mesh screen model, and bubble point simulations were performed. The
mesh screen model was validated with the experimental data. Based on the screen modeling, liquid
propellant discharge simulation from PMD tank was performed. NTO was assigned as the liquid
propellant, and void was set to flow into the tank inlet to achieve an initial volume flow rate of
liquid propellant in 3 x 10° g acceleration condition. The intial flow pressure drop through the mesh
screen was approximately 270 Pa, and the pressure drop increased with time. Liquid propellant
discharge was sustained until the flow pressure drop reached approximately 630 Pa, which was near

the estimated bubble point value of the screen model.
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Fig. 1 Real geometry—based mesh screen model (left)
and mesh screen model based on macroscopic
porous media model in Flow-3d (right)
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and computational grid (right)
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Table 1. Macroscopic porous media properties for the
three DTW mesh screens

sl\frzsektll Porosity prcegslﬂlea(rga) coeffgggr%t(l/s)
350 X 2600  0.336 6525 6.0 x 10°
400 x 3000 0.336 7815 6.4 x 10°
510 X 3600  0.316 10094 6.5 x 10°
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Time: 0.600032 (sec)

Time: 22400003 (sec) Time: 34

Fig. 4 Fluid behavior in bubble point test simulation
(350 x 2600 DTW mesh screen)
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Table 2. Comparison between the bubble points in the
experiments and simulations

Mesh Bubble point Bubble point

screen  in experiment (Pa) in simulation (Pa) Error (%)
350x2600 6525 6632 1.6
400x3000 7815 7908 1.2
510x3600 10094 10194 1.0
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Fig. 5 Fuid behavior in liquid propellant discharge
simulation
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