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Abstract

cylindrical electrode was tested. These experiments demonstrated that the strength of applied electric field

EHD enhancement of boiling heat transfer of R123 inside a vertical tube concentric with a

had an optimum value, under which the highest enhancements of boiling heat transfer took place at a
lower heat flux and that the factors of heat transfer enhancement for a lower heat flux was larger than
those for higher one. It was found that electric current increased as applied electric field strength increased
and decreased as heat flux increased and that breakdown strengths of electric field fell as heat flux
increased. The mechanisms of EHD enhancement of boiling heat transfer inside a vertical tube were

analyzed and discussed on the view of the effect of electric field on growth rate, departure and movement

behavior of bubbles.
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Fig. 1 Schematic diagram of experimental apparatus
1—electrode; 2—test section; 3—liquid level indicator;
4—pressure gauge; 5 refrigerant pipe; 6—water pipe;

7, 12—water tanks; 8, 13—electric heaters; 9—condenser;
10—refrigeration unit; 11—pump; 14—valve; 15—flow meter;

16—controller; 17—computer; 18—high voltage supplier
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Fig. 2 Construction of test section

and layout of thermocouples
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Fig. 3 Heat transfer coefficient versus

electric field strength
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Fig. 4 Enhancement factor versus
electric field strength
¢/kWem?. m1.5; @3; a5; w10
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Fig. 5 Schematic diagram of bubble

formation in electric field
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Fig. 6 Superheat degree versus
electric field strength
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Fig. 7 Electric current density wversus
electric field strength
¢/kWem?2. ml.5; @ 3; A5; wl0
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Fig. 8 Breakdown strength of electric

field electric versus heat flux
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