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Numerical study on the heat transfer characteristics of
the condenser for the car air-conditioners

1T =~ A~ L T~ A B ~1 B A~ S S A~ S
S. Y.Bae, B.Y.Chung, I. G. Kim, S. R. Park, C. S. Yim

Key words : Heat transfer rate(832%), Condenser($%71), Louver fins(¥¥ #)
Abstract

This paper contains a verification of simulation program to predict the capacity of a
condenser used in car air-conditioners. Verification of simulation program is carried out
with the comparison error between experiment and simulation bounds within 3.5%. The
present investigation shows the results for heat transfer rates of condenser under
different operating conditions, such as velocity and degree of superheat. The range of
frount velocity of air is 1~5m/s. As the front velocity is increased, the heat transfer
rate of condenser is largely increased at a low velocity range. In a meanwhile, heat
transfer rate of condenser is almost constant in a range of velocity over 3m/s. As for
the effect of inlet pressure of refrigerant on the heat transfer rate, we obtained the
similar trend of heat transfer rates as like varying the front velocity. Also we have
calculated the heat transfer rates with varyling inlet superheats of refrigerant, the larger
the superheat is, the more heat transfer rate is obtained.
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Table 1 Fin geometries used in numerical
and experimental study
Parameter Data

. 623.7um

Core size ¢ 306

D'epth' of fin array in flow 20,0 m

direction(Fq4)

Tube pitch(T,) 11.0 mm

Tube width(Tw) 2.0 mn

Louver length(L,) 7.2 mm

Fin pitch(Fp) 1.5 mm

Fin thickness(Fuw,) 0.15mm

Nonlouvered inlet and exit fin

. 2.95mn
regions(S;)

Re-direction length(Sz) 2.5 mm

Louver pitch(L;) 16 mn

Fin height(H) 9.0 mm

Number of full louvers over

flow depth(N;) 6

Louver angle( @) 245

Tube wall thickness{tm} 0.4 mn

Tube depth(Ta) 20.0 mm

Thermal conductivity (k) 150W/m-K
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