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Effect of Heating Orientation on the Critical Heat Flux of Flow Boiling

Li Gang Song Baoyin Zhang Zhao Luo Zufen

(College of Aerospace Engineering, Nanjing University of Aeronautics and Aeronautics, Nanjing, 210016, China)

Abstract In order to research the effect of the gravity on the critical heat flux of flow boiling, a two-phase boiling heat transfer test sys-
tem was established. Using distilled water as the working fluid medium, the characteristics of fluid critical heat flux and flow resistance in
narrow channel under different heating orientations were investigated through changing mass velocity, inlet subcooling and heating orienta-
tion. Their effects on the critical heat flux of flow boiling were analyzed. The results show that the maximum critical heat flux appears at
the orientation angel of 0° and the minimum at 180°. The increases of mass velocity and inlet subcooling will increase the critical heat
flux. The experimental data were compared with the calculated values based on the correlations of Ivey-Morris, Sudo and Wojtan, respec-
tively , which shows that Sudo correlation was not suitable to the present experiment conditions. The predicting values with Ivey-Morris cor-
relation and Wojtan correlation agree well with the experimental data as the orientation angel is at 0°, and the relative deviation is within
30% . However the predicting values are greater than the experimental data under other orientations.

Keywords flow boiling;critical heat flux;heating orientation ;narrow channel ; empiric correlation
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Fig. 1 Sketch of experimental loop
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Fig. 2 Schematic diagram of test section structure

and temperature measuring positions
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Fig. 5 Variation of the wall temperature with time
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Fig. 6 Variation of critical heat flux with orientation

under different inlet temperatures
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Fig.7 Variation of the pressure drop with orientation

as critical heat transfer occurs
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