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Experimental studies on the evaporative heat transfer of R32/290 mixtures
in a horizontal smooth tube
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ABSTRACT: Because of environmental issues caused by CFC, HCFC or HFC refrigerants,
new alternative refrigerants has gained a significant attention. This paper presents
experimental information on heat transfer coefficient and pressure drop behavior during
evaporation process of R32/290 mixtures in a horizontal smooth tube. A smooth tube with
outer diameter of 5 mm and length of 5 m was selected as a test tube. Heat transfer
coefficients and pressure drop characteristics were measured for a range of mass fluxes from

497 to 994 kg/m's, heat fluxes from

12 to 20 kW/m'
compositions(100/0, 75/25, 58.4/41.6, 25/75, 100/0 by wt% of R32/290). The

and for several mixture
differences of

measured heat transfer characteristics among various R32/290 refrigerant mixtures were

analyzed for various compositions.
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Table 1 Thermophysical properties of R22,
R32, and R290®

Refrigerant R22 R32 R290
86.47 52.02 44.10

Molar mass, kg/kmol
Liquid density(at 20C),

kg/m®
Ozone Depletion

1210 981.4 500.3

. 0.05 0 0
Potential

Global Warmi
s 1700 650 3
Potential

58.4/41.6(FH]), 25/75, 0/1001 YulE AHE3t3A
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Fig. 1 Schematic diagram of the experimental
setup
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AP : absolute pressure transducer
OF : differential pressure transmitter

Fig. 2 Schematic diagram of the test section
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Table 2 Test conditions in this study

Parameter Value
Mass flow rate (kg/m's) 497, 746, 997
Heat flux (kW/m') 12; 16, 20
Qutlet temperature (C) =5
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Fig. 3 Variation of heat transfer coefficients
for different heat flux at a mass flux
of 746 kg/m’s, a heat flux of 12
kW/m® and outlet temperature of -5T
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Fig. 4 Variation of heat transfer coefficients
for different heat flux at a mass flux
of 997 kg/m’s, a heat flux of 16
kW/m? and outlet temperature of -5C
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Fig 5. Pressure drop as a variation of mass
flux
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Fig. 6 Pressure drop as a variation of quality
at a heat flux of 12 kW/m’ and mass
flux of 497 kg/m’s
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