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(a) Conventional physical model (b) Novel Physical model I 

(c) Novel Physical model II 

Comparison of Mach number contours on the symmetric and four cross-sectional planes for 
three physical models with a moderate grid scale 
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(a) Conventional physical model (b) Novel Physical model I 

(c) Novel Physical model II 

Comparison of hydrogen mole fraction contours on the symmetric and four cross-sectional 
planes for three physical models with a moderate grid scale 
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(a) Conventional physical model (b) Novel Physical model I 

(c) Novel Physical model II 

Comparison of hydrogen mole fraction contours on the lower wall for three physical models 
with a moderate grid scale 
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A comparison of the mixing efficiency of the 
physical models employed in the current study 
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1. In the case with only the transverse injection ports, the vortex was broken up by 
the strong interaction between the shear layer over the cavity and the jet. 

2. Hydrogen penetrated deeper in the case with the cavity mounted upstream of the 
transverse injection ports, especially for novel physical model II. 

3. Novel physical model I had the highest mixing efficiency. The strong interaction 
between the shear layer over the cavity and the jet has a large impact on the 
mixing enhancement in supersonic flows. 
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