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Fig.3 Triple-point trajectory angles® vs.the wedge angle®
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A numerical investigation on the Mach reflection
patterns of quasi-steady strong shock waves

GAO Yurrliang'? L 1 Jinping' ,HU Zong-min" JIANG Zong-lin*
(1. Key L aboratory of High Temperature Gas Dynamics, | nstitute of Mechanics, Chinese Academy of Science,Beijing 100080, China;
2. The Second Artillery Engineering College, Xi" an 710025, China)

Abstract : The 2-D multi-components Euler equations ,implemented with a detailed chemical reaction mod-
el ,were solved with the disperson-controlled disspative (DCD) scheme to smulate the Mach reflection pat-
terns of quas-steady strong shock waves in this paper. Results demonstrate that molecule vibration exciter
tions and thermo-chemical reactionsinduced by strong shock waves result in the smaller triplepoint-traecto-
ry angle and attached-shock inclination angle at wedge apex ,and lead to the lower Mach stem ,comparing it
with the classical Mach reflection theory. The relative protrusion of the Mach stems increases as the Mach
number of the incident shock wave and wedge anglesincrease ,and the real gas effects,such as vibration exci-
tation and dissociation ,intensfy this trend.

Key wor ds: quas- steady flow ;strong shock waves;Mach reflection;Mach stem protrusion



