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Numerical Study on a Model Scramjet Engine

with a Backward Step

Guee Won Moon, Eun Ju Jeong, Byeong Ro Lee, In Seuck Jeung and Jeong Yeol Choi

ABSTRACT

A numerical study was carried out to investigate combustion phenomena in a model
Scramjet engine, which had been experimentally studied at the University of Tokyo
using a high-enthalpy supersonic wind tunnel. The main airflow was Mach number 2.0
and the total temperature of hot flow was 1800K. Equivalence ratioc was set to be 0.26
which is higher than that of experiment to investigate the effect of strong
precombustion shock. The results showed that self-ignition occurred at the rear bottom
wall of the combustor and combined with the shear layer flame between fuel jet and
main airflow. Then, precombustion shock was generated at the step location and
reversely enhanced the mixing and combustion process behind the shock. Due to the
high equivalence ratio, the precombustion shock moved upstream of the step compared
with that of experiment.
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