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Heat Transfer of Hydrocarbon Fuel During Transient Pressure
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Abstract: Hydrocarbon fuel is widely used in the regenerative cooling technology. To investigate heat trans-
fer characteristics of the fuel at different pressure and during transient pressure, a mini circular tube with Tmm
inner diameter was employed to conduct pressure changing experiments. Mass flow rate was lg/s, outlet fluid
temperature was 500°C, and pressure was changed from 1 to 4MPa. Firstly, heat transfer under different steady
states was studied. Results show that two kinds of heat transfer deterioration appear: film boiling happens at sub-
critical pressure and inlet flow laminarization occurs at supercritical pressure. Then the dynamic changes of out-
side wall temperature in different heat transfer regions during transient pressure was analyzed. Results indicate
that wall temperature does not change monotonically and heat transfer is worse than that under steady states at su-
percritical pressure. Pressure transients at three different rates were also carried out, there are neglectable ef-
fects on the variations of outside wall temperature.
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Fig. 3 Heat sink at different pressure
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Table 1 Uncertainties of experimental measurement

Parameters Uncertainty
Fluid temperature , T}, /% 0.4
Wall temperature, 7./°C 0.5
Pressure, p/% 0.075
Mass flux,m/% 0.05
Heat flux, /% 2.18
Heat transfer coefficient, h/% 4.04
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Fig. 6 Heat transfer coefficient vs. kerosene temperature
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