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Scale Effect
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Summary

As a basic research for the development of a high-performance and environment-friendly thermal
energy recovery system, detailed experiments have been conducted to investigate the mechanism of the
enhancement of condensation heat transfer by the counter-current moist air flow in a vertical tube. From
the results of visual observation of the phenomena by using a high-speed video recorder and the
measurement of condensate rate respectively from an upper and a bottom end of a cooled tube, in which
various humidity vapor of air and water flowed upward or downward, the dynamic behavior of liquid film
condensed on cooled surface and moist air flow was classified into four distinctive patterns in quality and
quantity. Further, the effect of the scale and the operating condition such as the diameter and the length

of tube, the vapor concentration and the moist air temperature, on the condensation rate

of

counter-current wavy flow was clarified in relation to the pattern and condition of occurrence of the wavy
flow of liquid film and flooding due to the shear forces between the interface of liquid and moist air flow.
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Fig.3 Condensate rate from the each tube end (upward flow)
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Fig.5 Condensation heat flux
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Fig.6 Enhancement of condensation heat transfer
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