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Numerical Evaluation of Vitiation Effect on Ethylene-Fueled Scramjet Combustor
Experimental Results

WAN Tian GU Hongbin CHEN Lihong CHANG Xinyu

(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract Since pure air scramjet combustor test facilities are extremely limited, the vitiation effect on the test
results are normally evaluated by CFD. In the present paper, the ethylene-fueled scramjet combustor
experiments are numerically simulated, in order to evaluate the vitiation effect on the experimental results. Test
cases with incoming Mach number 1.8 and 2.5 are simulated, and the numerical results show that: for the case
of Mach 1.8, the vitiation effect benefits combustion. For the pure air case the cavity is fuel-rich and the fuel is

not fully reacted; whereas for the case of Mach 2.5, air vitiation does not have significant effect on the results.

Keywords vitiated air, numerical simulation, ethylene, scramjet, combustor
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