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Study of homogeneity of supersonic counter-flow mixing

CHEN Hong, FENG Heng, LIN Jian-min, YU Hong-ru

(LHD, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Combustion mixtures of hydrogen and air, used as supersonic carrier gas at
temperatures lower than 800 K, were mixed with the room-temperature air used as a backward
jet. The temperature distributions of flow fields before and after the mixing process were
measured with thermocouples. Experimental results indicated that at jet angles of 0-90°
interference to the flow field was proportional to the jet angle and that mixing efficiency was
optimal when the jet angle was approximately 45°. Mixing was relatively homogeneous at a
mixing distance slightly less than three times the pipe diameter. Under the imposed
experimental conditions, the specific flux between the backward jet and carrier gas flow
exceeded 25% and, moreover, the specific flux could be increased further. The experiments
indicated that use of a backward jet for mixing is fundamentally sound.
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Fig.1 Sketch of the set-up by counter flow mixing
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Fig.2 Diagram of the supply and measurement system
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Fig.3 Pressure and temperature curve in mixing experiments
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Fig.4 The distribution of temperature in counter flow with different jet angles
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