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An Experimental Study for Boiling Heat Transfer Enhancement
under Electric Fields

Si Doek Oh and Ho Young Kwak
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Abstract

Electric field effect on boiling of refrigerants R11, R113, and FC72 has been investigated
experimentally. One purpose of the experimental investigation is to determine the effects of the
electrode arrangements on electrohydrodynamic boiling of the above mentioned liquids. The test
equipment employed in this experiment consists of a shell and tube heat exchanger with six or six
and twelve rows of electrode wires around the tube. It has been found that the applied voltage
promotes the boiling heat transfer coefficient except FC72 Boiling heat transfer enhancement
obtained is about 230% for R11, 280% for R113.It has also been observed that bubbles detached
from the tube aggregate at the place where the electrical gradient force balances with the
buoyancy one. These aggregated bubbles force to decrease the boiling heat transfer coefficient as
well as to reduce the voltage needed to the dielectric breakdown.
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Table 1 - Experimental conditions of boiling experiment
Electrode Electrode No. of Electrode Saturation
. . Flow rate
Liquids arrangement gap Wire temperature [ /min]
min
types [mm] [EA] {c]
A B 5 6 48.5 8
R113
C 5&8 12 48.5 8
R11 B 5 6 25.5 8
FC72 B 5 6 57.5 10
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(a) 0kV, q=33.6kW/m’ (b) 5kV, q—30.4 kW/m?

(d) 15kV, q=28.4kW/m?

i

(e} 20kV, q=32.9kW/m?

Fig. 21 Effect of applied voltage on bubble behavior in R113 with electrode arrangement type C
and Q,=8//min at T,=48.5C
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