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Influence of electric field on bubble motion characteristics in boiling heat
transfer process of environmental friendly cooling medium C.F,,O

TIAN Shuangshuang, NIE Dongqin, YANG Runlong, WANG Jiahao

(Hubei Engineering Research Center for Safety Monitoring of New Energy and Power Grid Equipment,
Hubei University of Technology, Wuhan 430068, China)

Abstract: Phase change cooling technology has high cooling efficiency and represents a novel approach to achieving
efficient heat dissipation for high-power and large-capacity electrical equipment. This paper comprehensively investigated
the feasibility of C;F,,O as a phase change coolant. Combining the phase-field method based on the Cahn-Hilliard equation
with the theory of electrohydrodynamic, considering the coupling effect of electric-flow-thermal-phase fields, numerical
simulation research was conducted on the phase transition evolution process of C.F,,0 medium under varying temperature
and electric field conditions, and then the bubble motion characteristics in the existing cooling medium C(F , was compared.
The results show that compared with C.F ,, without an electric field, the change in temperature has a more significant impact
on the bubble motion characteristics in C(F,,0. The rise in temperature increases its bubble statistical velocity by 75.75%.
An appropriate uniform electric field promotes the bubble evolution in the medium. Under the same superheat degree (A7=
0.056), the higher dielectric constant of C,F,,0 makes the polarization effect caused by the electric field more obvious, and it
can transition to film boiling at a lower field strength. Under the action of horizontal uniform electric field, for different
electric Bond numbers (B,;), the statistical velocity of bubbles in C,F,,0 is generally lower than that in CF,,, while the
bubble release period is shorter and the frequency is higher. Under the action of vertical uniform electric field, the bubble
statistical velocity in C(F,O increases from 4.131 to 4.760, and the release period shortens from 3.889 s to 2.059 s™, and
the bubble motion is more intense than that in CF,.
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Fig.1 Interaction between the electric field and bubble
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motion characteristics in phase change cooling equipment
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