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Simulation research on compartmental tank propellant
management based on AMESim

SU Li-chao, LIU Jian-yong, ZHANG Cheng-liang, SHI Jing-cheng
(Science and Technology on Space Physics Laboratory,
China Academy of Launch Vehicle Technology,
China Aerospace Science and Technology Corporation, Beijing 100076, China)

Abstract: According to the research on the method of multi-subjects dynamic modeling,
an AMESim mechanical, hydraulic and control dynamic complicated model of propellant feed
system based on the compartmental tank was established, and then numerical simulation was
made on the dynamic characteristics of the propellant feed system under different working
conditions. The results of dynamic change of the propellant, the comsumption rate and the
centroid displacement of the propellant were obtained. The simulation results show that the
dynamic change of the compartmental tank propellant is influenced by the compartments gen-
eral layout, initial compartments volume, structure design, flight trajectory and etc, so the

simulation model can provide guidance to improve compartmental tank overall and structure design.

Key words: dynamic simulation; compartmental tank; AMESim model;

propellant management; centroid calculation

B A SO A e E 0 PR OR ) TIE KA BUD LR F i A 0P 2 2 TG R R
SR HLEN AT AR B IR P AL B AT A BRI IR RGBT R 2T ES S
RAR R B A8 25 40 o 100 O AF o) F O B4 BRSO S8 U I X I A4 - e ik o R R AT 1
2o SRR AE PRUEHE D7) % Sy o SCREE IR WFSE, DU s 2R A =) | o3 3 B i 1k LA 25 4 RE 5
IS ZFE R P B A A R A RS TR I I L A R S i T R R e R E i
TE 3 E 2 AR B0 UE ©AT 8 X-15/X-34 RH3RAT  SRGGBEGRERDT BB Z T B AT TR A
R AR T RS 2 1 R 1 SRS R RE R B BE B A M A S D R G

s B H#:2014-08-03
TEE B AT 97 W (1985—) , 58 Tt ik A TR B 4, T BERF5% 05 18] S R Sh WL AR B L 888 1 i 22 48 ik e it



%9

PR A HET AMESIm Ay Ff it 200 A 2 28 590 4 207 L0 2287

B 5 S 205 BT EA R AT IR AR T FIBTSE.

AR SO X b A N A HE G0 500 0k AR L X
LI L TAR BB BE AT 20 o 22 T AMEsim &
ST RE LGk AL B A O A A O ) ik AR S L
B IR A5 4 i 2l g AR I e e 0 A e
70 B 25 e it i B O A 4 2 R T R R L
AT R T AT i HAH R R T TR
BBl i o AN A A AR S R TR R
BE— 2 T J b Al N A8 25 4 0 A A R 500 3
3 E | ) S AR A o A E 5 AR A .

1 R EEMRERERE
1.1 [R5

B e 2 A 5 8 KT AR N 20 B s T A
PN I 3 38 1Y B . R sh AL TAE R SR R T 8D
— AP — 1 B AR Y R AR T R % Y B R

S

AR A A BT R H A ) 11 52 )
5 M0 PR A — A B A 3 R A i/ S 3 T PR o
[ei B 90 P I AT 28 T S A A 7R Do
PR S A AT R B IE AT 4% X-34 SR Y SR A
B AR = AR L a1 R

AT LA SR [ A A K B R AT AR X34 S fai
Xt e A A 45 4 L A TR K Bl A4 FLpT B
FEIEAT A X-34 5% TS 1R Tk B2 DG HE ot 57
TR TRV A 249 R B R FE B A A BRI AR
RTINS P TR W S A I B O
Ja ARG 23 0 R 4 A B s SR AR 28 D 3
ORI T o8 e R
1T e i AR s B e e e e XA
B SR N i T S P 1 T 465 5 6 s 4 2 5 A
2% el A 2 e i s R N B O 220 B U
W, 277 1) ek G IR AR IS L HEA R SPL R G

Jo U A it A

F & shHL A il

7
HEIN. P

W LR

feihf ¥

B T & OTH e TR

Bl SEREATZS AU RS IE KAT % X-34 ffi i 5048 2 AR 4 J L ]

Fig. 1 Schematic of propellant management system of America demonstration aerospace craft X-34
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