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Condensation heat transfer from steam-air mixture in a vertical pipe
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Abstract In this review, we presented our studies on axial and radial temperature distributions of steam-air
mixture in a vertical pipe, condensation heat flux g., and condensation heat transfer coefficient /.. Many
experiments on condensation in the presence of non-condensable gases have been carried out, many
correlations for 4 have been proposed, and many three-dimensional computations have been done. Most of
the validation data for three-dimensional computations are one-dimensional in the flow direction, and
distributions as a function of the distance y from the condensation surface are few. Therefore, we carried out
experiments on condensation heat transfer from the steam-air mixture in a vertical pipe with the diameter of
49.5 mm and the cooling length of 610 mm, and we measured axial and radial temperature distributions of
the mixture, mainly to offer validation data for heat transfer models in three-dimensional computations. We
obtained g. and /. from the temperature distributions, and confirmed that /. was expressed by an existing
correlation based on the analogy between heat and mass transfers or the diffusion layer model. We also
measured temperature distributions of superheated steam-air mixture at about 100 °C higher than the
saturated temperature, obtained g. and /., and found that an existing correlation could predict /. with the

assumption of condensation from the saturated conditions.
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