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Experiment on convective heat transfer of aviation kerosene

RP-3 in vertical micro-tube at supercritical pressure
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(National Key Laboratory of Science and Technology on Aero-Engine Aero-thermodynamics,
School of Energy and Power Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Convective heat transfer of supercritical China aviation fuel RP-3 in vertical
micro-tube (inner diameter of 1. 09 mm) was experimentally investigated. Influences of sys-
tem pressure, heat flux, flow direction and buoyancy on heat transfer were analyzed. Wall
heat fluxes (180 — 460 kW/m”), system import pressure (3 —5 MPa) and inlet Reynolds
number (3200—10200) were maintained in experiments. The result showed that the buoy-
ancy force deteriorated the heat transfer of downward flow in the entrance of test section;
system pressure affected the convective heat transfer mainly by the impact of fluid thermal
properties; effects of different flow directions on convection heat transfer were very signifi-
cant. Overall heat transfer was strengthened for downward flow and decreased for upward

flow.
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Fig. 1
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Fig. 2 Scanning electron microscope of

experimental pipe cross-section
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Schematic of supercritical pressure hydrocarbon fuel heat transfer system
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Fig. 8 Heat transfer coefficient distribution along the

pipe at different flow directions
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Fig. 10 Comparison of experimental data with modified

empirical relation calculation result
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