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An Experimental Study of Condensation Heat Transfer in a Single
Mini-Tube Using New Experimental Techniques
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Abstract

New experimental techniques were developed to experimentally investigate the
characteristics of condensation heat transfer and pressure drop for R134a in a horizontal
single round tube with an inner diameter of 0.691 mm. Tests were performed for a mass flux
of 100 to 600 kg/m?s, a heat flux of 5 to 20 kW/m?, and a saturation temperature of 40°C.
According to mass flux and qualities, the experimental local condensation heat transfer
coefficients and two-phase frictional pressure gradients are shown. The experimental data of
condensation Nusselt number and frictional pressure drop are compared with previous
correlations, most of which are proposed for the condensation of pure refrigerant in a
relatively large diameter tube. By flow visualization method, various flow patterns were
observed according to mass flux and quality.
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Fig. 1 Schematic diagram of the experimental apparatus
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