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Flow simulation of oxygen dome in thrust chamber of 25-ton

LOX/LH, expansion cycle rocket engine

KONG Weipeng, XIE Heng
( Beijing Aerospace Propulsion Institute, Beijing 100076, China)

Abstract ; In order to improve the flow uniformity of oxygen nozzle outlet in the thrust chamber of a
25-ton LOX/LH, expansion cycle rocket engine,a three-dimensional steady-state numerical simulation of
the flow field in the oxygen dome was conducted using CFD method ,and the reasons for the uneven flow
distribution at the outlet were analyzed. Four kinds of oxygen domes with improved structures were de-
signed and each structure was optimized in detail. The flow field distribution in the oxygen dome and the
flow distribution at the nozzle outlet were obtained by numerical simulation,and the effect of the equali-
zing plate and the liquid oxygen inlet structure on the flow uniformity at the nozzle outlet was analyzed.
The results show that the uniformity of flow rate at the outlet can be significantly improved by adopting an
expanded inlet structure to reduce the flow rate at the inlet of oxygen dome,and the relative distribution
range of nozzle outlet flow is reduced from 11.97% to 4.54% . The outlet flow uniformity can be im-

proved by increasing the orifice number and adjusting the orifice size ,and the relative distribution range of

WS B HA:2021-10-12 ; 4& B B 7 :2021-12-20
HEHEME : B R EE& TR A 24 (6141B061207 )
YEE R FLYEMS (1992—) , B 4L, TREIR , Ao 5 R A K 5 & shLafe =it



48 & 1 1)

FLEEMS , 55 :25 A IKRIGER A shpLHE Ty = S pE i sh 1 31

nozzle outlet flow is reduced from 11.97% to 6. 56% . Compared with the flat plate,the flow equalizing

effect of convex plate or concave plate is worse.

Keywords : LOX/LH, expansion cycle rocket engine ;thrust chamber;oxygen dome ;flow uniformity;

numerical simulation
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Fig. 1 Schematic diagram of oxygen dome
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Tab.1 Comparison between simulation results

and test results
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Fig. 3 Relative deviation distribution of nozzle outlet

flow in the original scheme
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Fig. 5 Velocity vector diagram on symmetry plane

(local) of oxygen dome in the original scheme
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Tab.2 Improved design of oxygen dome
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Fig. 6 Schematic diagram of equalizing plate for

T scheme and A scheme
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Fig. 7 Relative distribution range of nozzle outlet flow with the total pressure distortion before nozzle inlet
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Fig. 10 Velocity vector diagram on symmetry plane

(local) of oxygen cavity in T2 scheme
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Fig. 11 Total pressure distribution before

nozzle inlet in A3 scheme
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Fig. 12 Velocity vector diagram on symmetry plane

(local) of oxygen dome in A3 scheme
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(local) of oxygen dome in K2 scheme
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