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Fig. 1 Experimental system
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Fig. 2 Structure of experimental section
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Fig. 3 Effect of mass flux on condensation heat

transfer coefficient
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Fig. 4  Effect of heat flux on condensation heat

transfer coefficient
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Fig. 5 Effect of saturated temperature on

condensation heat transfer coefficient
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Fig. 6 Comparison of experimental data with data got

respectively by six correlation equations suggested
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EXPERIMENTAL STUDY ON CONDENSATION HEAT TRANSFER
CHARACTERISTICS OF R290 FLOWING IN
HORIZONTAL SMALL TUBE

Dai Yuande', Guo Yujie', Zou Sikai', He Guogeng’
(1. School of Mechatronics Engineering , Nanchang University , Nanchang 330031, China;
2. School of Energy and Power Engineering , Huazhong University of Science and Technology , Wuhan 430074, China)

Abstract: The condensation heat transfer characteristics of R290 (propane) is studied experimentally while flowing inside
a 4 mm ID horizontal smooth copper tube, and condensation heat transfer coefficients is got under different experimental
conditions which include mass flux (100-250 kg/(m2 +s ) ), heat flux (5-10 kW/m?) , the saturated temperature (40, 50
and 55 °C) and the quality (0-1). The results show that the condensation heat transfer coefficient of R290 can be improved
by increasing the mass flow rate or heat flux density, while the condensation heat transfer coefficient will be decreased with
the increase of saturation temperature. Also, the condensation heat transfer coefficient generally decreases with the vapor
quality decreasing, but increases at first and then decreases in the case of excessive heat flux. except that it increases at
first but then decreases under excessive heat flux with the vapor quality decreasing. Finally, comparing the experimental
results with the data of condensation heat transfer coefficients respectively got by six classical correlation equations selected
in the paper, it can be concluded that the two correlations proposed by Cavallini and Bohdal are more accurate.

Keywords: propane; condensation; heat transfer coefficients; small- diameter; horizontal smooth tube; correlation

equations



