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Abstract : An experimental study was performed to determine the fin-side heat transfer and pressure drop of a
condenser for automobile. Five sample with different fin height and louver angle were tested, 9mm, 8mm, 7.5mm,
5.4mm and 4.5mm. Results are presented as plot of Colburn j-factor(or heat transfer coefficients) and friction factor(or
pressure drop) against the Reynolds number(or inlet air velocity) based on louver pitch, in the range of 110 to 480. The
results show that both heat transfer and pressure drop on the fin are mainly affected by the louver angle in a lower range
of air velocity, but, by the fin height in a higher range of air velocity. The performance of 5.4mm fin is the highest,
compared to other fin sample.

Key words : Louver fin(# %), Heat-transfer coefficient(d A& 7| 4*), Pressure drop(%+3 7}3}), Condenser(-2-
% 71), Performance index(*d ‘& 2] )

Nomenclature T :temperature, C
UA : overall heat transfer coefficients, W/K

A heat transfer area, m® ) . )
£+ fanning friction factor V :inlet air velocity, m/s
Fp : fin pitch, mm .
h : heat transfer coefficients, W/m® K Subscipts
j  :Colburn j-factor a :air
Le :louver angle, deg Dh : hydraulic diameter
m : mass flow rate, kg/hr w :water

AP : fin side pressrue drop, Pa

Q : heat capacity, kW 1LAZ2

Re :Reynolds number AEAE B7)2s BH o] SE= 2dh 1
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Fig. 1 Parallel flow type condenser used in automobile
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Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3 Louvered-fin geometry

Table 1 Geometric dimension of the test sample

Type A B C D E
Fd 16 16 16 16 16
Fh 9.0 8.0 7.5 54 4.5
Fp 1.3 1.3 1.3 1.3 1.3
L6 20.5° 17.2° 21.6° 22.2° 14.9°
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Table 2 Experimental condition

Item Test-condition
Inlet water temp.(°C) 80
Water side mass flow rate (kg/hr) 450
Inlet air temp./humidity(°C/%) 24/40
Inlet air velocity (m/s) 1.5~6
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Fig. 5 Comparison of heat transfer coefficients with respect
to inlet air velocity
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