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Numerical analysis of the performance of the diffuser for rocket

engine and the gas jet after the diffuser

HE Hong, DING Jiawei, LENG Haifeng, YU Fanchao,ZHANG Yuhao
(X?’an Aerospace Propulsion Test Technology Institute ,Xi’an 710100, China)

Abstract ; The diffuser is an important ground equipment for high altitude simulation test of rocket
engines. The design parameters of an air-bleed cylinder diffuser were studied numerically ,and the gas jet
after the diffuser was analyzed. The results show that the diffuser diameter is an important parameter af-
fecting the diffuser performance. When the diffuser diameter increases, the total pressure loss increases
and the intensity of shock wave in the diffuser increases. The length-diameter ratio is not an independent
parameter affecting the diffuser flow field and start-up. The selection of the parameters is related to the
engine working condition and structure condition,and the selection of the leakage gap can be designed ac-
cording to the engine working condition. The calculation of the gas jet after the diffuser shows that,com-
pared with the nozzle gas jet without the diffuser,the gas jet after the diffuser has the characteristics of
large area because the total pressure loss of the gas in the diffuser is smaller than that of the free jet. Tt
provides a reference for the environmental design caused by gas jet during the test.
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Fig.1 Basic structure of diffuser
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Fig. 2 Basic calculation physical profile of

engine-diffuser system
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Fig.3 Comparison analysis of flow field Ma in

diffuser with different diameters

B4 AREERYERNRBENTLESH

Fig. 4 Comparison analysis of flow field pressure in

diffuser with different diameters
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Fig. 5 Comparison analysis of flow field Ma in diffuser
with different clearance under low

operating conditions

MIELS ol AR Y AR TS0 A s AL £ /)
IR 25 AF (10,30 mm) R, 353 1 I Sl Wk 2 5 i
TER AN 24 (100 mm) i, 301 WEARIEDOIR S A9
WY, X 530K 4 1R R T A 2R —E

Ma 0.51.01.52.0253.03.54.04.55.0

o

)

V

-

»g

E6 SIAAREBEPEY ERNRE Ma 3tLL 5347
Fig. 6 Comparison analysis of flow field Ma in
diffuser with different clearance under

high operating conditions
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Fig. 7 Free jet calculation model of engineering

gas after diffuser
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nozzle with different jet conditions
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