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Improved current-sharing design and experimental

investigation for hydrogen chamber of gas generator

WANG Xiao-li
(Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract: To solve the problem of cracking of the filter-screen and skeleton within hydrogen
chamber of the gas generator after test of certain liquid rocket engine, seven current-sharing schemes
are designed on the premise that the function and performance of the generator are not reduced.
Through the calculation, analysis and simulation of the fluid dynamic status, flow uniformity and in-
tensity of the seven design schemes, a current-sharing design with better structural intensity is chosen.
Hydraulic test and test-driving are carried out for the modified generator successfully. The results
manifest that the novel current-sharing design can play a role of sharing the flux of the hydrogen in-
jector elements, enhance the capability of anti-startup pressure peak, and consequently, improve the

stability of the generator.
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Tab. 1 Improved schemes of current-sharing loop
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Fig. 1 A quarter skeleton-incoming flow against hole
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Fig. 3 Schematic of gas generator hydrogen chamber
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Fig. 4 Schematic of grids for hydrogen injector elements
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Fig. 5 Flux distribution of hydrogen injector
elements of seven design schemes
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Tab. 2 Values of CFD simulation

HERS mh1 mh2 mh3 mhé mh5 mh6 mh7
V4 BR- VARE-E BH 1 BRI HWK3
ik IR st Wik ST Gnm) A e
W8 E R/ mm? 1733.28 1539.96 960 1478.75 847.8 1535.46

FEEKME kges' 001509 001468 001464 001459 001476 001460  0.01457

fREEIE % 447 1.62 1.33 1.03 2.22 1.04 0.84
FRB/ME /kgs™ 001415  0.01420 0.01425 001420  0.01421 0.01418 0.01429
fREEHE % -2.02 -1.70 -1.34 -1 -1.63 -1.80 -1.05
WEMME Ag-s” 0.01444

BEHER/ME 0.8615 0.8857 0.8882 0.8908 0.8805 0.8907 0.8925
BEHEXE 09185 09156 0.9122 0.9157 0.9149 0.9165 0.9096
RALE 0.9
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Tab. 3 Results of displacement response simulation for two kinds of current-sharing loops

BAZ R A /mm BB 8 /mm BRI /mm

Bif &) /ms
$1.7 b5 D17 D5 D1.7 d5
5 4.05E-2 4.52E-2 9.83E—4 2.82E-3 2.18E-3 4.59E-3
10 8.05E-3 1.44E-2 -6.48E-4 247E-3 9.58E-4 2.85E-3
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Tab. 4 Results of stress and strain response simulation for two kinds of current-sharing loops

BABAFIRLS MPa S RIRMSES) MPa B KBYRI S MPa  BKSHNIS MPa B KSRBUIBHRE

B &]/ms
@1.7 D5 D17 D5 @1.7 D5 @1.7 D5 D1.7 b5
5 -316.0 -321.8 326.8 325.7 -125.1 -131.8 286.7 292.6 0.76% 1.0%
10 -143.6 117.4 -233.7 -152.0 -55.2 -35.5 230.7 151.8 0.76 % 1.0%
3.2 gtk # O BRHE— 4
EEERIAENG, BRI REE EE®EBERSEHOMEERAE, I

M, HRESRER (B I8/ EmH . & HEH BN ERKRRERMHXMEN 1.25%;
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Fig. 6 Pressure drop distribution of improved

hydrogen injector elements
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