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Pool Boiling Under Ultrasonic Wave

ZHANG Jia BAI Bo-Feng

(State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract Subcooled pool boiling heat transfer was experimentally studied under different ultrasonic
intensity and emission distance. The resuits indicate that the ultrasonic wave can enhance the heat
transfer under natural convection and initial boiling region and has a benefit to pool boiling heat
transfer under high heat flux. Moreover, the closer emission distance to the heat surface is and
the greater the ultrasonic intensity is, the better the enhancement heat transfer is. The mechanism
of enhancement heat transfer under natural convection and initial boiling region is the cavitation
influence, and the acoustic flow induced by the ultrasonic wave becomes domain mechanism under

high heat flux pool boiling. Two correlations were proposed to predict the heat transfer coefficient

under the two corresponding conditions.
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Fig. 1 Schematic diagram of experimental system
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Fig. 2 Corrosion of aluminum foil under ultrasonic wave
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Fig. 3 Schematic diagram of cavitation bubble distribution
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Fig. 4 Boiling curves under different ultrasonic wave amplitude and emission distance
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5 Heat transfer coefficient under different ultrasonic wave amplitude and emission distance
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Fig. 6 Comparison between prediction and experiment
of Nusselt number under natural convection
and initial boiling region
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Fig. 7 Comparison between prediction and experiment of

boiling Nusselt number under high heat flux
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