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EXPERIMENTAL STUDY OF CHARACTERISTICS OF THREE-DIMENSIONAL
CONVECTIVE HEAT TRASNFER OF AVIATION KEROSENE

Wang Yongpeng Fan Xuejun Zhong Fengquan Lu yang
(1 Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)
(2 Hypersonic Research Center CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract In this paper, heat transfer properties of China No.3 aviation kerosene in 3-dimensional cooling
configuration was studied with a radiation heating system. The heating system includes unilateral heating
source generated by infrareds emitted from quartz lamps and a two-stage pre-heating facility to prepare the
kerosene inlet conditions. Cooling channels with rectangular shape were distributed evenly along the
lateral direction. The range of the radiative heat flux for the current tests was 0.1-0.4 MW/m? the kerosene
inlet temperature and pressure was from 300 to 550K and 4-6MPa respectively and its mass flow rate for
single channel was 1-4g/s. The time development of wall temperature and fuel temperature were directly
measured under varied cooling conditions. A correlation formula for the convective cooling within the fuel
temperature range of 350-600K and the pressure range of 4-6MPa was obtained. Compared to results of
heating tube system, the constant of the current formula was found to be approximately 0.7 of that of the
heating tube.

Key words convective heat transfer, aviation kerosene, three-dimensional cooling configuration



