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The Effect of Surrounding Gas Flow on the Heat Transfer
of the Falling Film Flowing Down the Outside of a Vertical Tube
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ABSTRACT: Heat transfer characteristics were investigated for the falling film flowing
down the outside of an electrically heated vertical tube. Water was used for the falling ‘ilm,
and its Reynolds number was varied in the range of 70~500. Because water is heated and
evaporated as it flows down, both sensible and latent heat transfer should be considered. The
effect of the surrounding air movement was investigated by changing the direction of the air
injection; without air injection, parallel~flow, and counter-flow. For all cases, sensible aeat
transfer rate was almost linearly increased with the increasing film flow rate. It was found
that the film heat transfer coefficient was hardly influenced by the parallel air flow. However,
the counter-flow of air reduced the heat transfer coefficient, which might be caused by the
uneven distribution or flooding of the film. At high heat flux, a sudden change of the film
heat transfer coefficient was detected as the film flow rate reached the transition value. It is
supposed that this phenomenon was caused by the change in the film flow pattern.
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(a)
Fig. 1 Typical temperature profiles in a hy-
drodynamically developed laminar fall-
ing film for constant wall temperature:

(b)

(a) without evaporation, (b) evaporation
at the free surface.
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Fig. 2 Schematic diagram of the experimental setup.
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