Experimental Study on Convective Heat Transfer

Coefficient of Fuel in a Circular Tube
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Abstract

In this study, the convective heat transfer coefficients of two fuels with different properties were
experimentally investigated in the low-temperature single-phase regime to obtain fundamental heat
transfer characteristics data for the thermal management design of regenerative cooling systems for
hypersonic vehicles. To simulate a single channel of the regenerative cooling system, a SS316
circular tube was used as the test section and placed inside a vacuum chamber to minimize
external heat loss. A DC power supply was used to apply electrical current to the test tube,
providing a uniform heat flux condition. Experiments were conducted at a constant flow rate with
the inlet temperature as the variable parameter. The axial temperature distribution along the test
tube was measured to obtain the temperature gradient, which was then used to derive the
convective heat transfer coefficient. The flow rate of the fluid was calculated based on the pressure
drop measured by a differential pressure transducer. By comparing the convective heat transfer
coefficient of two fuels under identical experimental conditions, the effect of differences in fuel
properties on the heat transfer characteristic in the low-temperature single-phase regime was
analyzed. Finally, the results can be used as fundamental data for developing heat transfer models

and designing cooling channels for regenerative cooling systems in hypersonic vehicles.
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