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Flow Field and Performance Calculation of Solar Thermal Propulsion System
DAI Jianfeng' . LI Xing' :ZHAO Pei' -.SUN Yibin' . HE Chengdan”
(1. State Key Lab- of Advanced Nonferrous Metal Materials: Lanzhou University of Technology > Lanzhou 730050, China:
2. Lanzhou Institute of Physics.China Academy of Space Technology » Lanzhou 730000, China)

Abstract . The commercial CFD software named FLUENT was used to simulate the fluid ( HZ) flow process in solar
thermal propulsion system- According to the ground test operating conditions and parameters of the solar thermal propulsion
system >the system properties such as hydrogen flow  heat transfer in the solar thermal propulsion system were studied- The
flow field structure of the system and mechanism of heat transfer were explored- At the same time,the performance of the
system was investigated by changing the convergent half angle,the divergent half angle and the throat diameter- The numer-
ical results clearly indicate that the geometric parameters of the thruster have great influence on performance of the system -
When other parameters have no changethe convergent half angle has great influence on the flux and the thrust of system but
not on the specific impulse, and there are an optimum divergent half angle, that is 0 =60" and an optimum throat diameter,
that is Doy =2 mm corresponding to the highest specific impulse I, =803 s.
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