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INTEGRATED HIGH TEMPERATURE SENSOR FOR WALL HEAT FLUX AND
TEMPERATURE MEASUREMENT

LILong! FAN Xuejun!

ZHONG Fengquan!

WANG Jing!

(1 Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract To study the thermal environment of the scramjet combustor, a water-cooled heat flux sensor has been

developed based on the principle of Gardon heat flux measurement. According to the solid heat transfer law, the

inner wall temperature of combustor can be obtained by the measurement of heat flux and base temperature of

heat flux sensor. The water cooling system is optimized through heat flux sensor front end heat resistance

matching. Three calibration processes (conduction, convection and radiation) with different heat transfer modes

were attempted and the calibration results show good consistence of the data and good linearity. Finally, in order

to simulate the flow conditions of mach 6 and total temperature 2500K, preliminary measurement results of the



sensor installed in a supersonic model combustor are discussed and the results show good consistency with heat

transfer analysis.

Key words supersonic combustor; wall heat flux; wall temperature
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