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Research on equalizing discharge of parallel tank

for a liquid rocket engine

LI Chunfei, LONG Chunwei, DONG Yuan
(X?’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract; Two parallel tanks are arranged to supply propellant simultaneously in a liquid rocket en-
gine, but the propellant discharge is not balanced. It is associated with the flow resistance of the engine
pipeline, the thruster working performance and the structural layout of the engine. In order to obtain the
dominate factors affecting the discharge balance of the engine system and provide the measure for elimina-
ting the unequal discharge of the parallel tank, an analysis model and a testing system were established to
verify the influence of these above factors through the computational analysis and test. The results show
that the pipeline flow resistance and the structural layout of the engine are the main factors, while the in-
fluence of the thruster working performance is very small. Accordingly, the feasible improvement meas-
ures are achieved to control the pipeline flow resistance and optimize the structural layout of the engine.
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Fig.1 Layout diagram of parallel tank
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Fig.2 Diagram of analysis model
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P =P+ (py —p1) + (P —Pa) (1)
w =D+ (pa = p2) + (py —py) (2)

p
Pe =P+ (Ps —p1) + (P — Py) (3)
Pa = P2+ (ps —p2) + (Pu — Py) (4)
qr = 4n t 9 (5)
qp = qu t+ qp (6)
9y = qn t qp (7)
@ =G tqn (8)
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Tab.1 System conditions and calculated results

A& RERA TAERL A T I B A Ui it A, B A HER s 2
He A 15.352 15. 3558 0.0%
HE B 15.363 0 15.294 6 +0.1%
445 C 10. 447 1 10. 346 3 +1.0%
EEABLASHRERER HED 10. 453 7 10.339 9 +1.1%
: ﬁ%ﬁ%ﬁxﬁjﬁﬂkﬁ’ i HEE 10. 156 4 10.595 9 -4.1%
HRRFFEATS HAF 10. 163 4 10.586 0 -4.0%
HE G 10. 616 6 10.177 9 +4.3%
HEeH 10. 621 2 10.173 5 +4.4%
VEEE A 4 5 R4S 48 IR R A 14.819 7 16.012 5 -7.5%
) PR 2= BRI 1.2 HEC 10. 040 2 10.773 7 -6.9%
3, B AR 5 A BRI HEE 9.794 96 11.027 2 -11.2%
BRSO BT RS HE G 10. 205 3 10. 615 8 ~3.9%
HE A 14.9215 14.9215 0.0%
ERABUASHREREH HeC 10. 296 4 10.262 1 +0.3%
3 AHXF B RS AR I ) 20%
. HEE 10.213 2 10. 364 6 -1.5%
HE G 10. 361 4 10. 21 +1.5%
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Tab.2 Test conditions and results

R A PR TAERER A R HER R BIAHE = A,B WA HE M2
U 19. 246 18. 999 +1.4%
AL B IS 5 R S % 21.593 21.508 +0.4%
1 AR, B AR B W 11.223 10. 192 +10.2%
LR X 10. 525 10. 644 -1.2%
Y 14. 531 12.275 +18.4%
U 18. 895 18. 830 +0.4%
\!‘; > A, B ﬂ,: b P A £
A, B LA SIS v 21.206 21.300 ~0.5%
2 TEBHRAS IR FiRE T
W 10. 788 10. 423 +3.6%
LA
Y 13.940 12.976 +7.5%
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