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Simulation analysis of microchannel heat exchanger
in synergistic air-breathing rocket engine
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Abstract: A mathematical model of hydrogen/ helium microchannel heat exchanger for the
synergistic air-breathing rocket engine (SABRE) was built for simulation analysis on the heat exchange
characteristics. The calculation results show that the errors between simulation analysis result and
literature data are within 10%. According to the similarity transformation of geometrical dimensions
for heat exchange channels, the response curves of microchannel characteristic geometrical parameter
with Reynolds number and the change rule of the characteristics of the hydrogen/ helium microchannel
heat exchanger were obtained.
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Fig. 1 Heat transfer mechanism of heat exchanger
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Fig. 2 Geometrical parameters of microchannel

T

for heat exchanger
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Fig. 5 Curves for variation of heat exchange

coefficient with hydrogen flow
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Fig. 6 Curves for variation of pressure

drop with helium flow
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