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Abstract

The paper studied the EHD effect with one needle electrode on the evaporating rate of the forced
convection channel flow by numerical and experimental methods. Three-dimensional turbulent
model and current continuity equation were used to analyze the flow field. Besides showed the EHD
effect on the evaporating rate, the results emphatically studied the electrical and evaporating
characteristics around the needle electrode. The numerical results showed the evaporating
performance and Sherwood number were increased with increase of input voltage. In addition, the
nonuniform electric field near the needle electrode induced the corona effect and disturbed strongly
the flow field. At last, the numerical result got a good consistency with the experiment within a
discrepancy of 16~26%.
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