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Heat trander analysisfor actively cooled super sonic canbustor
ZHONG Feng-quan, FAN Xue-jun, YU Gang

(KeyLah of High Temperature GSDynamics/ Inst of M echanics, Academia Sinica, Beijing 100190, China)

Abstract: A method of one-dmensional heat trander analysis, dealingwith the coupling effect of the combustion flow,
coolant flov and combustor wall, has been developed for the study of an regenerative fuel cooling systen forMach 2 5 auper-
nic canbusor  The analysis includes the air disciation effect at high temperature, cambustion characteristics of kerosene
and themophysical properties of the supercritical kerosene Based on the measured static presaure along the combustor wall
and heat tranger characteristics of supercritical kerosene, the analysis is goplied © investigate the cooling process and cooling
effect at different combustion and cooling conditions The analysis shows that the wall heat flux with combustion can exceed 1
MW /m?, which is2 3 times the value of thatwithout combustion U nder cooling conditionswith a relatively lov coolant flow
rate, high temperature regions and large temperature variations exist on the hot-side combustorwall W ith increase in the cool-
ant flov rate, the cooling effect is mproved significantly and the fuel exit temperature decreases
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Fig 1 Distribution of wall presaure
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Fig 2 Schematic diagram of the cooling configuration
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