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Forced Convective Evaporating Heat Transfer of Non-azeotropic
Refrigerant Mixtures in a Horizontal Smoothed Tube

Experiments

were performed to

Abstract

investigate the

5)

7Y, 2LE R
K.W.Park, H.K.Oh

Evaporating heat transfer coefficient(Z% 942 4|4=), Non-azeotropic refrigerant mix-
ture( ]38} &gl ), Froced convective boiling( 7} A o} {1} 5

heat transfer characteristics of

nonazeotropic mixture R-22+R-114 in a heat pump system. The ranges of parameter, such
as heat flux, mass flow rate, and quality were 8,141~ 32,564W/m? 24~58kg/h, and 0~1,
respectively. The overall compositions of the mixtures were 50 and 100 per-cent of R-22 by
weight for R-22+R-114 mixture.

The results indicated that there were distinct different heat transfer phenomena between

the pure substance and the mixture. In case of pure refrigerant the heat transfer rates for

cooling were strongly dependent upon quality of the refrigerant. Overall evaporating heat

transfer coefficients for the mixture were somewhat lower than pure R-22 values in the

forced convective boiling region. For a given flow rate, the heat transfer coefficient at the
circumferential tube wall(top, side, and bottom of the test tube) for R-22/R-114(50/50wt
% Ymixture, however, was higher than for pure R-22 at side and bottom of the tube. Further-

more, a prediction for the evaporating heat transfer coefficient of the mixtures was devel-

oped based on the method of Yoshida et.al.’s. The resulting correlation yielded a good agree-

ment with the data for the refrigerant mixtures.
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(12} Heat source water circulation
tank for condenser

(13) Sight glass

(1) Heat source water circulation
tank for evaporator

(15) Refrigerant collection tube

(1) Compressor

(2) Condenser

(3)  Auxiliary condenser
(4) Main receiver

(5)  Auxiliary receiver
(6) Strainer

(7Y Dryer (16) High pressure switch
(8) Refrigerant flow meter (173 Check valve
(9) Capillary tube (18) R-22 injection tube

(19} Water flow meter
(20) Watt meter
D< Stop valve

(10) Evaporator (Test section)
(11) Auxiliary evaporator
® Pressure gauge

Fig.1 Schematic diagram of experimental appa-

ratus.
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C-C Thermocoupie //

(b) Cross section of the test section.

C-C Thermocouple
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(¢) View of A-A section.

Fig.2 Details of test section
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Fig.3 Comparison of calculated evaporating
heat transfer coefficient with experimen-
tal data of pure R-22 and R-22/R-114
(50/50wt% ) mixture.
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(b) R-22/R-114 (50/50wt% ) mixture.

Fig.4 Typical experimental data along the test

section.
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Fig.s Comparison of local evaporation heat
transfer coefficient with dimensionless
tube length for tube wall location of pure
R-22 and R-22/R-114(50/50wt% ) mix-
ture.
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