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Abstract

This paper presents an experimental study on condensing heat transfer characteristics of R-22
alternative refrigerants, R-290 and R-410a, on water sources heat pump. The apparatus mainly
consisted of vapor pump, condenser used to the test section, evaporator, manual expansion valve
and measuring device. Test section constructed a smoothed tube of 10.07 mm ID and 12.7 mm OD
with a total length 6,300 mm was horizontal double pipe counterflow condenser. The refrigerants
R-22, R-290 and R-410a were cooled by a coolant circulated in a surrounding annulus.
Experimental range of mass velocities was changed from about 100 to 300 kg/(m® - s) and inlet
quality 1.0. The credibility of experimental apparatus was 6 percent between heating capacity and
cooling capacity added to compressor shaft power.

The condensing heat transfer coefficients were increased with increasing mass velocity. However,
in case of R-290, they were more increasing than those of R-410a and R-22. Comparing the heat
transfer coefficient between the experimental data and others’ data, the Cavallini-Zecchin’ s data
was revealed to more similar prediction of author’s experimental results on the average heat

transfer coefficients.
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Fig. 2.2 Details of test section.
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Fig. 3.5 Comparison between local and conden-
sation heat transfer coefficients and
quality for R-22, R-290, R410a.
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Table Previous studies on condensing heat transfer coefficients
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sation heat transfer coefficients and mass
velocity.
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