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Flow Condensation Heat Transfer Characteristic
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ABSTRACT: Flow condensation heat transfer coefficients(HTCs) of R123 and R245fa are
measured in a horizontal plain tube. The main test section in the experimental flow loop is
made of a plain copper tube of 9.52 mm outside diameter and 530 mm length. The refrigerant
is cooled by passing cold water through an annulus surrounding the test section. Tests are
performed at a fixed saturation temperature of 50+ 0.2 ‘C with mass fluxes of 50, 100, 150
kg/mzs and heat flux of 7.3~7.7 kW/mZ. Heat transfer data are obtained in the vapor quality
range of 10~90%. Test results show that the flow condensation HTCs of R245fa are overall
79% higher than those of R123 at all mass fluxes. The pressure drop of R245fa is smaller
than that of R123 at the same heat flux. In conclusion, R245fa is a good candidate to replace
ozone depleting R123 currently used in chillers from the view point heat transfer and environ-
mental properties.

Key words: Heat transfer coefficients(HTCs, € 1@ 4<), Flow condensation(&& $-%), R245fa
(Y wi245fa), R123(*8¥1123), Chiller(Z &), Condenser($-37))
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Fig. 1 Schematic diagram of test apparatus.
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Table 1 Thermophysical properties of tested refrigerants at 50T

P Pr . Py hfg
WP gD Gwmd P ke

Chpy ky 1y

ag
KAgK) (mWmK) (Pa-s) NVm) 0

R123 212 1398 13.0 0.00932 160.44 1.052 69.79 31588 0.01228 1.30
R245fa 345 1268 19.1 0.01508 17527 1.399 82.40 298.60 0.01086 1.65
23 A4 Xre xg I E3MM aF 58 oo st WY LEE Fig. 24
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- +5% //’,// Parameter Uncertainty
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Fig. 3 Heat balance for single-phase liquid

flow.

Heat transfer coefficient(kW/m’K) 2.1~3.8%
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