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Abstract: To understand the cooling heat transfer characteristics in the air-kerosene heat exchanger, an
experimental investigation on heat transfer of supercritical-pressure RP-3 aviation kerosene in a vertical down-
ward round tube was conducted. The steady—state heat transfer characteristic and mechanism were studied, and
the effects of mass flux, heat flux, operating pressure and inlet fluid temperature on heat transfer were discussed.
Based on the pseudo—boiling number, the critical criterion for heat transfer deterioration and the prediction crite-
rion for maximum rise in inner—wall temperature were proposed. The effects of buoyancy and thermal acceleration
on heat transfer were analyzed by the discriminate criteria. The prediction correlation of heat transfer was

achieved. Results indicate that the effects of buoyancy and thermal acceleration on heat transfer can be ignored.
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When the expansion force of near—wall fluid is dominant compared to the inertial force, the vapor-like fluid film

covers the inner—wall, and this pseudo—boiling heat transfer mechanism is the reason for deteriorated heat trans-

fer. When the pseudo-boiling number is higher than 2.5%10™, the pseudo—boiling heat transfer mechanism be-

comes significant. Finally, the transient heat transfer in the pressure relief process was investigated. The pseudo—

boiling number continuously increases during the pressure relief process, thus the heat transfer deterioration be-

come more enhanced. High pressure reduction rate even leads to the wall temperature fluctuation.

Key words: Supercritical pressure; Aviation kerosene; Pseudo—boiling number; Heat transfer deteriora-

tion; Critical criterion
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Fig. 1 Schematic diagram of the experimental system
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Fig. 2 Thermo-physical properties variations with

temperature at supercritical conditions
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Fig.3 Inner-wall temperature axial distributions at

different conditions
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