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A Study on Comnelation Between Acoustic Pressure and Heat Transfer
Augmentation via Ultrasonic Vibration

Yool-Kwon Oh and Ho-Dong Yang

Abstract

The present paper investigated the correlation between acoustic pressure and heat transfer
augmentation in acoustic fields. The acoustic pressure predicted by numerical work and
compared with the augmentation ratio of heat transfer coefficient was experimentally measured.
Also, particle image velocimetry(PIV) was used for the visualization of velocity vectors and kinetic
energy distribution inside liquid region. For the numerical work, SVS programed with Fortran
language and based on a coupled FE~-BEM was used. Results of the present study, the acoustic
pressure is increased by 60% and the largest augmentation of heat transfer about 28% was
measured. Finally, the profiles of acoustic pressure is consistent with that of augmentation of
heat transfer. It is concluded that a correlation exists between the acoustic pressure and the heat
transfer augmentation.
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Table 1. Thermal properties of paraffin

Properties Unit Value
Boiling Temperature °C 300
Thermal Conductivity Wim - K 0.210
Density kg/m’ 863.03
Specific Heat Jkg - K 2,873
Viscosity m/s 0.00028
Heat of Fusion kl/kg 241.60
Thermal Expansion Coefficient - 0.001
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Fig. 1
experimental set-up.

Schematic diagram for the present
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Fig. 3 Schematic diagram of a modeling for the
numerical analysis.
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(b) kinetic energy distribution calculated from the PIV

Fig. 4 Two dimensional velocity profiles and kinetic energy
distribution induced by ultrasonic wave measured at the
visualization window at the output power level of 340W.
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Fig. 5 Two dimensional velocity profiles and kinetic energy
distribution induced by ultrasonic wave measured at the
visualization window at the output power level of 185W.
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(b) kinetic energy distribution calculated from the PIV

Fig. 6 Two dimensional velocity profiles and kinetic energy
distribution induced by ultrasonic wave measured at the
visualization window at the output power level of 70W.
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(b) augmentation ratio of heat transfer
Fig. 7 Comparison between the acoustic pressure

variations and augmentation ratio of heat transfer.
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