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Numerical simulation on

a hybrid rocket engine with diaphragms

XU Meng, TIAN Hui
(School of Astronautics, Beijing Univ. of Aeronautics and Astronautics, Beijing 100083, China)

Abstract; To improve the combustion efficiency of hybrid rocket engine, numerical simulation of
the flow field through a thruster with diaphragms is conducted with FLUENT software. The results of
numerical simulation show that in pure gas phase reaction conditions the hybrid rocket engine with
diaphragms can improve combustion efficiency, but the improvement is limited. The uneven tempera-
ture distribution at the entrance of the nozzle can not be changed. The diaphragms in the post thruster
can significantly increase the average temperature at the entrance of the nozzle. And the temperature
distribution is uniform. Adding diaphragms in the solid grain can change the flame position. Due to
the relatively fixed position of the flame layer, the temperature distribution at the entrance of the noz-

zle can maintain a relatively stable situation.
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Tab. 1 Size and design parameters

of the hybrid rocket engine
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Fig. 1 Model of the hybrid rocket engine
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Fig. 2 Grid of the hybrid rocket engine
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Fig. 3 Temperature distribution without diaphragm
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Fig. 4 Temperature distribution

after diaphragm is added at location A
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Fig. 5 Temperature distribution

after diaphragms are added at location A & B

4 Lavil 12 3 a4 £ & 7T 8 9
- T'K i ¥
/ Temperatare: 300 1000 1100 3000 1500 1000 JMp0 400 4100

0 0.2 0.4 0.6 0.8
Z/m

6 A, B, CO7EAL TR AR

Fig. 6 Temperature distribution

after diaphragms are added at location A, B & C
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Fig. 7 Temperature when solid-fuel post is bumed away 50%

as diaphragms are added at location A, B & C



24 K Owi

20104 12 A

K T BRI o S A AR XA e = R Y
- RBEREE W, ERHEEAOL (Z2=673 mm)
AHRBEAMB AT 4T IR BB A O BE
P& T R RRE I, YR r AR E M)
KE., B8 BAMMHRSFMARMLE. RNFE
BEEBRNEEAODRE 2B ILRE, K9 £
BRI 5B BE A DRE S HE, R
2 BRERMABRERMAFRME . ARKEELR
BEIBE A D238 B B L

0 1000 2000 3000 4000 5000 6000
/K

B 8 AR EMEE AP AR X BB A O IR B/

Fig. 8 Temperature distribution at the entrance of nozzle at

different locations and with different quantity of diaphragms
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Fig. 9 Temperature distribution at the initial time
and mid time of the combustion as diaphragms
are added at A, B&C locations
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