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Abstract — This study experimentally investigates effect of boiling heat transfer when ultrasonic vibration
was applied. Under the wall temperature condition, temperature distribution in a cavity was measured during
the boiling process and heat transfer coefficient of convection, sub-cooled boiling and saturated boiling states
were measured with and without ultrasonic vibration, respectively. Also, the profiles of the pressure distri-
bution in acoustic field measured by a hydrophone were compared with the augmentation ratios of heat
transfer calculated by local heat transfer coefficient. Result of this study, heat transfer coefficient and aug-
mentation ratio of heat transfer is higher with ultrasonic waves than without one. Especially, augmentation
ratio of heat transfer is more increased the convection state than sub-cooled boiling and saturated boiling
states. Acoustic pressure is relatively higher near ultrasonic transducer than other points where is no installed
it and affects the augmentation ratio of heat transfer.

Key words : Boiling heat transfer, Augmentation ratio of heat transfer, Heat transfer coefficient, Acoustic
pressure, Ultrasonic vibration
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Table 1. Physical properties of pure water.

Properties Conditions Value
Melting Temperature 1 atm 0°C
Boiling Temperature 1 atm 100°C
Critical Temperature I atm 373.99°C
25°C 3.292 kPa
Vapor Pressure 45°C 9.863 kPa
75°C 39.275 kPa
1 atm/4°C 999.97 kg/m’
Densit 1 atm/25°C 996.96 kg/m’
ensity 1 atm/45°C 990.16 kg/m?
1 atm/75°C 974.82 kg/m’
Specific Heat Capacity 1atm/100°C 4216 KJ/kg * K
Thermal Conductivity  1atm/100°C  0.6791 W/m - K

1 atm/100°C  0.2818x10™° m’/s
1 atm/100°C  5.891x107 N/m

Viscosity
Surface Tension
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temperature distributions.
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Fig. 3. Schematic diagram of the test section.
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Fig. 4. Variations of heater & pure water temperature during the boiling in case of dimensionless coordinate,

Y=0.0.
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Fig. 6. Variations of heater & pure water temperature during the boiling in case of dimensionless coordinate,

Y=0.50.
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Fig. 10. Results of augmentation ratio of heat trans-
fer during the boiling process.
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Fig. 11. Results of measured acoustic pressure during the boiling process.
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