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Research on Equalizing Expulsion Performance of Parallel Tanks in Satellite
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Abstract : In the design process of bipropellant satellite propulsion system, it is necessary to adjust the pipeline flow resistance of the fuel
and oxidant branch to ensure that the mixing ratio at the inlet of the engine meets the design state. The conventional method is to correct the
throttle orifice installed in each branch through multiple surface water tests. According to the pipeline layout of a certain model satellites, a
prediction model of the equalizing expulsion performance of parallel tanks is established based on AMESim, which is verified in the
subsequent water test. The test verifies the feasibility of the simulation model, and puts forwards the modified parameters of the model. The
modified simulation model can accurately predict the orifice size of the subsequent satellite of themodel, save the surface water test time
and help to shorten the development cycle of the satellite model.
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(i H 4 ‘ A8t Hﬂ BEAL 7 A
RF/mm MERE 455/MPa 454/MPa
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TFB 3.2 0.7 0.019 5 0.057
TOA 3.2 0.7 0.032 2 0.059
TOB 3.2 0.7 0.032 2 0.058
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o 1 ) ‘ A i BAERE 7RI R
Reb/mm R 458/ MPa 4559 /MPa %
TFA 2.44 0.7 0.057 7 0.058 -0.52
TFB 2.45 0.7 0.056 8 0.057 -0.35
TOA 2.75 0.7 0.059 0 0.059 0
TOB 2.76 0.7 0.058 2 0.058 0.34

3 mEkIKIK e

31 KBRS

FFBEI AR 6 R 4 R K 3—& 4 FiR,
ARG FBAFEPIASF I TR IR S G R 1] A B
ZH BT JEIIE AR S I U4 TKA FiT e S iy
A S A TKB BTS2 B% b B SO, IRV A
AL YRR A LR A (R TR A B
A A AR .

BRIE SV5 F1SVT 435l I AU FERAU TR
RV BRI SV6 Pl A A T e , 411
ZV1 TR IR A A HE O 1, T it T MS1
T EEHE RO, FE TR R AR TR A e
BHEAE, TEMEEEE PTL PT2 A< % 1)
77, PT3 M5 iU =38 R T .

VLB R
s

<
Y 7}b SV8
Pr1
Fl ‘}l
E sv2
WHIBG

[V L PHIAG

<
31[1& TKB “TH)|

P13 PT2
I
> —0

SV6  ZVL [ po

L5

»:

>
(EEHETKA ()

ki

IFABL. m m IPHAL
L~ . B B = LY
HEHETKA HEH) (HEHETKB 31

1Z1 Wi w2 122

B3 REAVRZE

TiLFHIR
ik

i
[iEESS

3.

4 RHEBATRSRIEE




- BEREA -

K—BE - T EFBERYEHRGHTR

32 RESH

FERBSEAT .

1) 3 AU /R, # GB/T8980—96 23K,
HAEJE 71 0.9~1.0 MPa;
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3) IR IR 95% 5

4) BRI K B 1R 45.2 ¢/,
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A W R RS/ mm S RS/ mm JiFH/MPa LR 1R 2/ %
0.8 2.614~2.616 21.58~21.67
TFA 0.9 2.464 ~2.466 0.101 2~0.101 3 14.60~14.70
1.0 2.338~2.340 )15 8.74~8.84
0.8 2.586~2.588 0.100 9-0.101 0 20.28~20.37
TFB 0.9 2.438~2.440 13.40~13.49
1.0 2.304~2.316 7.16~7.72
0.8 3.040~3.042 16.92~17.00
TOA 0.9 2.866~2.868 0.101 5~0.101 6 10.23~10.31
1.0 2.720~2.722 6 4.62~4.69
0.8 3.098~3.102 2.60 19.15~19.31
TOB 0.9 2.920~2.924 0.101 6~0.101 7 12.31~12.46
1.0 2.770~2.774 6.54~6.69

% 8 3R 50 1 B2 v AL AR AE IE B 1 XL AR
R F R, FLAR A I R AR 0.9 A4, 1
BHARE N A.62% ~14.7% R E KRB FEE R 1)
B I 1 S0 AT R A T 22 5, MR 45 SR A AE 10%
AEAT IR 225 2) M A I S 0 L B A AR N T

BR2E3) WA 8% 15 0 FLAE B 109 5 TR RS 77
TEIRZE
L DRZE ST W FUAS IR IR IE T 58,
IR BB IE (oX) AT B IE(X4B) .
(TF# 190 7T)

- 163 -



- BEREA -

MREAE, - A SR A MK A A A R S AT

ABEALLH TR T AR 52 ) T Rl 2 A% Ay ) A48
ARV S = N R VA K 7 =N E DA i
FEWAT A PR, UL 17 2l 0 9840 25 #10C gt
Fa AT 35 Ry B B 7 ) 2 DR B
Sk

[1] k3P, ZEF PLC (94 [ 3h A 2k 2 28 5340 2 LA il
R T]. kTR, 2021,42(17) :270-275.

[2] BAEAT. m/INBURL AL DL 5588 [ 1], &
Tlk,2020,41(9) ;235-238.

[3] BHATNAGAR A, PATEL R, GUPTA M, et al.
Customized sorting and packaging machine [ J ].
Telecommunication Computing Electronics and Control ,
2021, 19(4) ; 1326-1333.

[4] S50, 2R, PRA. H a2 L 48 2% B 1 Fe
EMEDRALLT]. HLGEE ,2020,42(5) : 1153-1160.

[5] %8, AR, T, 25, YB25 TS50 0 B LA A0 % ) ML
skt J]. &SP, 2022,38(3) : 114-117,153.

[6] W, MAvK, M5 ¢, &5, —Fp s ZE LA A i
Iz i [ 1], ALmse 3t 5858, 2021,37(3) .
194-197.

(7] B3, ik, ks 45, 31 R TR 1R B B4 5 SRS 5 ML
FAR & 1k B 25w 2 2 A [ ). ALK 5 W, 2022,
50(8) :1-7.

[8] XIS ATScT. fuderd: =2k A shll i R At 558
BLI]. MUk 5 A 34k, 2021,50(2) :233-235.

[9] EMEHE, BAl, B 5. JET ABAQUS ZBHER A
PR B A EREA RIT AT [T ], BE R 5 T
F£,2022,22(9) :3709-3715.

[10] #AF5 Ji. 37 =22 PLC ¥l 4 1 8h i 2 LY
BTSSR T]. AR5, 2022,41(1)
23-26.

[11] SUDHAKAR Y N, SELVAKUMAR M, BHAT D K.
Investigations on thermo — mechanical properties of
organically modified polymer clay nanocomposites for
packaging application [ J ]. Polymers and Polymer
Composites, 2021, 29(8) : 1191-1199.

[12] BEPH, 2. A AR i PR L T8 i 4 6 3 L
Rt PEREL ) . ML THS5 B9, 2021,37(1) - 205-
209,214.

[13] IMER W 88, W 1. 22T ADAMS f L4014 S HLAY
SEEZ W SO ]. THEHLOT EC,2021,38(12) :56-
60,65.

[14] #7000, SR X 75, 45, YB48 HUffl & 4 e LA
SCHESERR A HEARR S5 RO [T ], AR, 2021,
54(9) :101-107.

[15] KRB, Bt . KA e 1] XA R B Uit ] 45
PR ARBF ST Ko FH[ ], BAR S TR, 2020(8)
147-153,136.

I8 HEA 2023 - 02 - 01

J \WAVAVAVAVAVAVAVIVAVAV \WVAVAVAVIVAVAVAV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAV IV AV VAV AV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVIVAV AV AVAVAVAV AV AVAVAVAVAVAVAVAV AV AV AV IV IV VAV AV \V \

(L8 163 TT)

BT A S AN B S, 9 P45 3] a=0.87 ~
0.96,8=-0.12~ -0.32, & IFEJ5 17 R L%
RIS e 2 TR R 6 UE , AT A Sk o Al T ) L,
MORST, Je SR 4DL AR i HC A 205 T3 5L b T 1€ e 445 SR
E—2PEIE A5 BA Bl B E T

5 #iE

ASCR Y RS TR B gt R4, T
AMESim 57 T 5 I A 240 48 HE Tk i) 0000 A 5
R A R it 0 Bl AT B R IS, B T
Je 2 i T KR . IR R 17 EAS Y A4 Al
PRI T 05 B B IES 8L, BB #I D5
FURERY AT LA il o i 285 2k TLR AL
(N R R4 I NI S 6 v 1 T INE  S M A
RIS W] S R AL Bl

- 190 -

S 30k

[1] TR, ek 2 50 I 0 A 2 4 HE 0 R B 4% 1
FEMELT]. kFiiERE,2013,39(3) :67-71,78.

[2] #fR AKIE JEA-35, . WAHTTIR EHEVE 2580 31
ARBOCAEHAR[T]. K FifiH ,2016,42(4) :21-25,57.

[3] SRR, B, g 4. TR IR A R 1
Mk AR [1]. S S M RiEEH AR, 2019(4) .
27-31.

(4] BRIEW R, G220 T IR I0 I 46 405 4 A0 T0 52 ¥
HERN A BRI r ik [T]. A e d AR 5 6,
2010,36(4) :25-30.

[5] 2280, R4, JEA0. & S LRI04 HE Al 35 i
PERFSE[T]. kEiHEdE 2018 ,44(3) :76-80,86.

(6] BRHE. Mk BEHRELH4RTETEET].
MUkl 5 B 3h1k,2020,49(3) :94-97.

e B HA:2022 - 07 - 20



