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Experiment on flow and heat transfer of aviation

kerosene with time variation of inlet mass flow rate
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Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China;
2. School of Engineering Science,

University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Characteristics of turbulent flow and heat transfer of compressed liquid kero-
sene were studied experimentally with sudden changes of the inlet mass {low rate. Flow and
heat transfer experiments were conducted at a fuel temperature range of 300—650K, a Reyn-
olds number range of 3000—60000 and a supercritical pressure of 3MPa. The fuel tempera-
ture, pressure and mass flow rate, and tube outside wall temperature were measured. Fuel
skin friction coefficient and Nusselt number were calculated through unsteady control volume
analysis based on momentum and energy conservations. The present results show that the
time change of mass flow rate has very little effect on the skin friction coefficient and Nusselt
number for compressed liquid kerosene tube flow when the temperature of kerosene doesn’t

exceed critical value 650 K.
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Fig. 1 Schematic diagram of fuel heating facility
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Fig. 4 Flow and heat transfer characteristics versus

Reynolds number for Nitrogen
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Table 1 Summary of typical experiment section conditions

for kerosene flow and heat transfer experiments

SE S ADREE/K KJ/MPa Ji&284e/(g/s)

1 300 3 15~30
2 300 3 15~45
3 300 3 45~15
4 370 3 15~45
5 370 3 45~15
6 370 3 20~40
7 530 3 30~15
8 530 3 15~45
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