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Study on Delay Time from Vapor to Initial Droplet

under Dropwise Condensation

Tsutomu HOSOKAWA and Hiroyuki SHIRAIWA
Department of Mechanical and System Engineering

Abstract
Recently, the development of an efficient and highly effective heat exchanger is desired from the viewpoint of the

energy saving and the saving resource. In the surface heat exchanger that has been put to practical use now, the
condensation form of the vapor on the condensing surface is filmwise condensation, which is occurred when the condensing
surface is wet. On the other hand, when the condensing surface is not wet, dropwise condensation is occurred. It is
clarified that the heat transfer coefficient in dropwise condensation is remarkably larger than it in filmwise condensation.
The behavior of the condensate droplets in. dropwise condensation greatly influences the heat transfer characteristics. And
a quantitative relationship between the behavior of the condensate droplets and heat transfer coefficient of dropwise
condensation is not clear yet because dropwise condensation phenomenon is extremely complex. Then, the authors have
investigated the relationship between the behavior of the droplets and heat transfer in dropwise condensation. In dropwise
condensation, an initial droplet formation is one of the important mechanisms for the heat transfer. And, the authors
considered a delay time of an initial droplet and proposed the calculation model for the phenomenon. As the delay time
was larger, the heat transfer decreased. Furthermore, it was found that the effect of the delay time on the heat transfer was
more significant with larger heat flux.
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Fig.1 Appearance of condensate drops in condensing tube
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Fig.2 Calculation model of dropwise condensation
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Table 1 Relationship between ¢, and ¢ [3]

to [s] v g0 [MW/m?]
1 0.1 9.20
2 0.5 1.84
3 1.0 0.92
4 3.0 030
5 5.0 0.18
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Fig.3 Distribution of heat transfer coefficient (z,=1.0s)
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Fig.5 Distribution of heat transfer coefficient (#,=5.0s)
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Fig.6 Relationship between ¢y and decrease proportion of heat transfer coefficient
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