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Effect of Intermittent Electric Field on Freezing Initiation of Supercooled Water
in Oil-coated Glass Tube for Latent Heat Thermal Energy Strage
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Abstract

An experimental study is carried out to clarify the effect of the intermittent electric field on freezing

initiation of supercooled water. As glass test tube, to which inside is coated by silicone oil, is filled with the water

and silicone oil, meniscus between water and silicon oil is formed in the tube. The electric field is applied from the

outside of the tube by use of wire electrodes, which is set up in parallel to the axis of the tube. The experimental

condition is -5°C and 35kV, rectangular wave of 0.1Hz in frequency and 0.5 in duty ratio. As a result, the

effective arrangement of the electrode is shown. The coating is, to some degree, effective to keep supercooling

state of water steady. The electric field causes movement of the intersection of the meniscus and the inside of the

tube. Application of the intermittent electric field is effective to freezing initiation of the supercooled water, even

if the oil coating exists inside of the glass tube. Relative frequency of freezing initiation obtained is 0.94.
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Fig.6 Relation between number of frozen samples, relative frequency
and elapsed time under intermittent electric field.
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