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A Theoretical Study of Dropwise Condensation Heat Transfer
on a Vibrating Vertical Surface in the Gravity Direction
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Abstract By applying the Le Fevre-Rose theory to dropwise condensation heat transfer on a vibrating heat

transfer surface, the quantitative and qualitative changes in the heat transfer characteristics of dropwise

condensation on a sine vibrating vertical surface in the gravity direction were investigated theoretically. As a result,

when the relational equation of the falling limit droplet diameter of a single droplet on the vibrating vertical surface

obtained in past studies of authors was applied to the maximum droplet diameter in the Le Fevre-Rose theory, the

theoretical value calculated by the method and the experimental value were roughly matched. Therefore, in a limited

extent, the quantitative and qualitative dropwise condensation heat transfer characteristics on the vibrating vertical

surface and its increasing rate could be calculated theoretically.
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Table 1 The relationship between a promoter of
dropwise condensation and K>
Promoter of dljopwise je

condensation
Dioctadecyl disulphide 1.046
Primary amine 1.065
Dodecane silane 2.255
Montan wax 1.162
Dioctadecyl disulphide 0.937
Montanic acid 0.502
Dibenzil disulphide 2.122
Oleic acid 2.155
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Fig. 1 The relationship between the subcooling AT¢ of the heat transfer surface
and the average heat flux g¢
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Fig. 2 The relationship between the subcooling A7¢ of the heat transfer surface
and the average heat transfer coefficient 4¢
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