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Condensing Heat Transfer Characteristics on a Heat Pump System Using
Non-Azeotropic Refrigerant Mixtures

Ki-Won Park, Hoo-Kyu Oh and Ook-Joong Kim
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Abstract

Experiments were performed to investigate the condensing heat transfer characteristics of
non-azeotropic mixtures of R-22 and R-114 in a heat pump system with a horizontal smooth tube
as a condenser. The ranges of parameters, such as heating capacity, mass flow rate of refrigerant
and quality were 780~ 3,480W, 24~71kg/h, and 0~1, respectively. The overall compositions of
R-22 in a R-22/114 mixture were 25, 50, 75 and 100 per cent by weight. The results show that the
overall condensing heat transfer coefficients for the mixtures were lower than the pure R-22
values. Local heat transfer coefficient of the pure R-22 was highest at the top of the test tube. The
local heat transfer coefficient of R-22/114 (50/50 wt%) at side and bottom of the test tube was
higher than that at the top. From the obtained data, a prediction for the condensing heat transfer
coefficients of the mixture was done based on the method of Fujii.
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. Condenser(Test section)
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. Strainer

. Dryer

. Refrigerant flow meter

. Capillary tube

. Evaporator
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. Constant temperature bath for condenser
. Auxiliary condenser

. Water flow meter

. Auxiliary receiver

. Costant temperature bath for evaporator
. Auxiliary evaporator

. Watt meter

. Refrigerant collection tube

. High pressure switch

. R-22 injection tube
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Fig. 1 Schematic diagram of experimental apparatus

2457 A3 WELS ALY & 2729 F
AN 2] () 2o A 4 7 5
of 27l (s Rol F-EiUW FANE 247
ok F3e Yoish A5 2F AAY F3A)

2 FHeAnn

A¥E R229 ghdvie] o R229 Fu|gg
25, 50, 7T5wt%E =A% R-22/1144 v &g
Welloll dlaf Azt A gdch ExAde AW
o] A Joligko] Ao dAFA FAHEE sy,
Zashy o] @ R114EF A% & F, AAW

1127
800 600 600 800
| L
i t s Yotor ——
SN -e— X ¢Refrigeranix ®
LR G ==1)
0l ]
@ x —— X 3
( L-———s ] [~ I -
® X ® X -~ H— ;‘
[ l
1960 e 1200 1 i
2400 |
Thermocouple location @ for refrigerent
» for oooling water
x for tube wall
(a) Layout out of test section
Test tube wall Epoxy resin

{1,
7

C~C Thermoocouple

{b) Cross section of the 10 view of A-A
section test section

Fig. 2 Details of test section
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