942 AwiEs=E3 A 16 A #103.(2004)/pp. 942-951

2% EFEAY 357 GulSoA BA QAL 53}

483,32 73 3%
TeBHURR P4, ‘FoFHUStE S AF Y
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ABSTRACT: This paper presents the results of a theoretical study of the effect of radiation
during free convective laminar film boiling for methanol/water binary mixtures on an isother-
mal vertical wall at atmospheric pressure. With the well-known boundary layer theory as a
basis, a theoretical model has been formulated into consideration for mass diffusion at liquid
phase. The equations are numerically solved by a similarity method to investigate the effects
of radiation emissivity on the surface with various parameters such as wall superheat and
composition of more volatile component at liquid phase far from the wall. From the results,
the distributions of the physical quantities are investigated in both phases. New correlations
are proposed to predict the heat transfer coefficient of binary mixtures. It is shown that the
proposed correlations are in good agreement with numerical results and with Bromley’s corre-
lation within maximum 11% errors. It is also found that as the wall superheat is increased,
radiation effect becomes more important.

Key words: Film boiling(‘l}‘?]%), Binary mixtures(2 ¥ &#E), Mass diffusion(Z2A &),
Similarity method(“¢A}4H), Wall superheat(¥] 34 %)
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