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Numerical study on temperature distribution of \tank pressurization

process of liquid rocket-during outflow
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Abstract: In view of the tank pressurization-process of a certain liquid rocket during out-
flow, a two-dimensional numerical simulation-method was adopted to study the law of tem-
perature distribution in the ullage gas and’in the tank wall. In this model, the low-Re k-
model was selected ‘to calculate thecoupled heat transfer between fluid and tank wall, and a
user-defined functioh (UDF) for phase transition was compiled and embedded into Fluent so
as to research the effect of heat and mass transfer at the liquid surface. Certain experimental
data in reference were selected to verify the results of this model on the same condition. The
comparison results show that this two-dimensional model can forecast axial temperature dis-
tribution in ullage gas and in tank wall correctly. In addition, the computation results show
that the effect of the direction and the area of pressurized gas injector on the axial tempera-
ture distribution in the ullage gas and in the tank wall is weak, but the temperature field
nearby gas inlet is little affected by them. When pressurized gas is injected downstream into
the tank ullage, the gas temperature nearby tank top is lower, which may be favorable to the
normal operation of relief value. When pressurized gas is injected into the tank ullage hori-
zontally, the bigger diameter of the injector means larger high-temperature region nearby the

tank top.
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Fig. 3 Sensitivity analysis of calculation results

0 0
. - ../ -
04t 04r
08l PR ks Ty N8k e
_ % - HHHE i A
£ v " . £ — 905
- | s 178 5 - - 178s
1.2+ A ‘_z’ - = 320s 1.2F - = 320
LY [ i
'/'. j:.’}-«r.(!lnl . Ses i
Lor 4 s 178 L6} L s
s * 320 ’ . 320
20 1 1 1 1 1 2[] L L L L
0 50 100 150 200 250 300 0 50 100 150 200 250
TIK TK
(a) “CRL 2R IR (b) BE R
B4 R S SR E X L

Fig.4 Comparison of computed temperature variations with the experimental data
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