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ABSTRACT: R410A and R407C are considered to be alternative refrigerants to R22 for the
air-conditioners. Experimental investigation is made to study the condensation heat transfer
characteristics of slit fin-tube heat exchanger using alternative refrigerants R410A and R407C.
R407C, a non-azeotropic refrigerant mixture, exhibited a quite different condensation pheno-
menon from those of R22 and R410A and its condensation heat transfer coefficient was much
lower than that of R22 and R410A. Between the R22 and R410A, the condensation heat
transfer coefficient of R410A, near-azeotropic refrigerant mixture, was a little higher than that
of R22. R410A also showed the lowest condensation pressure drop across the test section. For
all refrigerants, the condensation heat transfer coefficient and pressure drop increase as the
mass, flux increases.
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Table 1 Comparison of physical properties of
R407C and R410A

Name RA07C | RAI0A
N Ri34a | 52 -
Co(rg:;si/:t)m RI25. % 50
R32 2 .| 50

Critical temperature (C) | 86.74 72.13
Critical pressure (kPa) 4619.1 4926.1

Critical density (kg/m®) | 5273 4839
Boiling-point (C) —43.56 —51.53
Temperature glide 7.2 0.1
GWP (COz=1) 1526 1725
ODP (R11=1) 0 0

P, at 50T (kPa) 2210/1985 | 3061/3053
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Fig. 1 Schematic diagram of experimental apparatus for condensation test system.
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Table 2 Experimental condition

Ai Dry bulb temp. 3BT
r Relative humidity 0%
Refrigerant R22, R407C, R410A
Mass flux (kg/m’s) 150, 200, 250
Ref| Condensation temp.(C) 50
Inlet superheat (C) 10
Qutlet subcooling temp.(C) 5
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Fig. 3 Characteristic geometrical parameter of
inside micro—fin tube.

Table 3 Geometric dimensions of the fin tube
heat exchanger

Parameter Specification
Number of tubes for row 16
Number of tube rows 3
Tube outside diameter 9.52 mm
Horizontal tube spacing 21.65 mm
Vertical tube spacing 25 mm
Fin density 493 fins/m
Coil height 400 mm
Air flow length 80 mm
Fin height of tube 0.2 mm
Tube material Copper
Fin material Aluminium
Tube rows alignment Staggered type
Fin type Slit

Table 4 Specification of micro—fin tube

Parameter Specification
D, Outer diameter 9.52+0.05 mm
D; Inner diameter 8.25 mm
t Tube thickness 0.3£0.03 mm
H Fin height 0.2£0.02 mm
Ny Number of fins 60
Helical angle 18+2°
Y Fin angle 53*10°
k; | Thermal conductivity | 0.387 kW/mT
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Table 5 Summary of estimated uncertainty

Parameter Uncertainty (%)
Q. kW) 421
Q, (kW) 0.716
m, (kg/s) 4.053
m, (kg/s) 0.18
4P, (Pa) 1
4P, (kPa) 0.25
h, (kW/m’K) 4.25
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Fig. 4 The variation of tube wall temperature
for various mass flux.
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Fig. 7 Heat transfer rate versus air velocity.
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