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Analysis on the Flow and Evaporation of a Freely Falling Liquid Film

Down a Vertical Plate with Transverse Wavy Surface

SHI Jin-sheng
( College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: A research on the flow and evaporation heat transfer of afully developed laminar liquid film falling freely down a
vertical plate with a transverse wavy surface was carried out. Governing equations of film with their boundary conditions as
well were firstly non-dimensionalized. Assuming the wave amplitude of the plate as perturbations, a perturbation model with
zeroth and first order sets of governing equations was then developed and was solved by expanding variables into power
series. Expressions for film velocity, temperature and position of the free surface of film were obtained. Effects of dimen-
sionless amplitude and wave number of the plate surface wave on the flow and heat transfer of film were discussed. It is
shown that, when the wave amplitude and number were properly chosen, solid plate with transverse wavy surface is of en-
hancement effect on the liquid film heat transfer.
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Fig. 1 Falling film on transverse wavy surface plane
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Fig. 2 Shape of the free surface of film
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Fig. 3 Variation of V; along transverse direction
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Fig. 4 Effect of A on temperature at £= 0.2
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Fig. 6 Characteristics of heat transfer
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