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APropellant leaving tank VLB: boiing

VLS: vaporized liquid from surface
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Modeling Approach

TankPressurization Model Comparison

MATLAB Thermal Desktop Morpheus/Cold Helium
-First principles analysis -Complex transient model Data
-Based on algorithm used for Shut Industgftware, finite element based -Pressurization Gatid from
Tank -Gradienvatemperaturg (nodal Helium hot fires
-Gas temperature uniform Higher Fidelity than MATLAB Model -Anchor model

-Temperatures of wall exposed|to| -Takes less time to build
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Comparison Results

AMATLAB and Thermal Desktop Models compared well

Tank Pressure Temperature of Liquid Propellant

-275

120

MATLAB
Thermal Desktop

MATLAB
Thermal Desktop

110

-280
100
o
o)
~ 90t D oac |
é ) 285
o o
5 80 =
2 ©
o) 3 -290
o 70 g
|_

60
-295

50

1 1 I 1 1 1 1 1 -300 1 1 L L
0 200 400 600 800 1000 1200 1400 1600 1800 0 200 400 600 800 1000 1200 1400 1600 1800

Time(s) Time (s)

40



ATank pressurization dataColdildbleifrotasts
ATanks pressurized to ~50 psig, then clos

Alnitial Conditions

AUllagemperature: -128-
ATank wall average tep@Erature:
AUllagction: 26% 3
APropellant temperat{26iF B
ANext steps for model:

AModel liguidgleermal stratification
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ANeon Gas flow in tubes
ATubes and tank wall started at 90 K at time 0, initial ullage volume fraction: 99%
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