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ABSTRACT: R410A is considered as an alternative refrigerant to R22 for air conditioners.
An experimental investigation was made to study the characteristics of the heat transfer and
pressure drop for R410A flowing in a fin—and-tube heat exchanger used for commercial air-
conditioning units. Experiments were carried out under the conditions of inlet refrigerant
temperature of 60°C and refrigerant mass flux varying from 150 to 250 kg/mzs for refrigerant
side. The inlet air has dry bulb temperature of 35C, relative humidity of 40% and air velocity
varying from 0.68 to 1.6 m/s. Experiments show that air velocity decreased by 16% is needed
for R410A than that of R22 for subcooling temperature of 5C, which resulted in air-side
pressure drop decrease of 15% for R410A as compared to R22. As a consequence, in order to
provide the same design condition of a condenser, the fan requires lower electric-power con-—
sumption with R410A than that with R22.
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Table 1 Properties and characteristics of refrigerants in this study

Name R410A R22

B R22 - 100
C"?\;gzi/lot;o“ R125 50 -
R32 50 -

Molecular mass (kg/kmol) 72.58 86.47

Critical temperature (C) 72.13 96.15

Critical pressure (kPa) 4770 4990

Critical density (kg/m®) 4889 513
Temperature glide® 0.1 -

GWP (Global Warming Potential) (CO2=1) 1725 1500

ODP (Ozone Depletion Potential) (R11=1) 0 0.055

. 3 Saturated liquid 911.6 1082

Density (kg/m’) Saturated vapor 140.0 85.96

o . . Saturated liquid 82.78 123.1

Dynamic viscosity at 50C ( u#Pa - s) Saturated vapor 16.40 1418

hyg at 50°C (kJ/kg) 137.2 154.2

P, at 50C (kPa) 3061/3053 1943

? Temperature glide=dew temperature—bubble temperature at P=0.1 MPa
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Fig. 1 Schematic diagram of experimental apparatus for condensation test system.
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Table 2 Experimental conditions

Dry bulb temperature of air at the condenser inlet 35T
Air-side Standard relative humidity at the condenser inlet 40%
Face velocity at the condenser inlet 0.68~1.6m/s
Refrigerants R410A, R22
Refrigerant mass fluxes 150, 200, 250 kg/m’s
Refrigerant-side Condensation temperature 50T
Degree of superheat 10C
Degree of subcooling 5T
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Fig. 2 Details of the slit fin configuration.
(all dimensions in mm)

Table 3 Specification of the slit fin-tube heat exchanger

Parameter Specification Parameter Specification
Number of tubes for row 16 Coil height 400 mm
Number of tube rows 3 Air flow length 80 mm
Tube outside diameter 9.52 mm Tube material Copper
Horizontal tube spacing 25 mm Fin material Aluminium
Vertical tube spacing 21.65 mm Tube rows alignment Staggered type
Fin density 493 fin/m Fin type Slit
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Table 4 Summary of estimated uncertainties

Parameter Uncertainty
Temperature +0.75%
Humidity +0.3%
Pressure drop of air +1%
Pressure +0.25%
Mass flow rate of refrigerant +0.2%
Mass flow rate of air +4,09%
Heat transfer rate of refrigerant *+1.29%
Heat transfer rate of air +421%
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