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The Effect of refrigerant pass & distribution
in aluminum parallel flow heat exchanger
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'Division of Technical Innovation, Songdo Technopark

“Department of Mechnical Engineering, University of Incheon
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Abstract In this study, an analysis code was created for a 190*650*25-mm (W*H*D) parallel-flow evaporator,
and research was done on how to increase the heat transfer rate of aluminum PF heat exchanger for application
in IDU. After varying the R410A refrigerant up-down flow to two and three passes and the distribution ratio to
1:1:1 and 1:2:2, it was determined that the two-pass flow has a 30% higher partial heat transfer rate and a
25% lower heat transfer coefficient compared to the three-pass flow. As for the distribution ratios of the
three-pass flow, 1:1:1 was found to have a lower refrigerant pressure loss than 1:2:2 distribution. It was
assumed, though, that the refrigerant distribution had a uniform flow and that its value was thus overestimated
in the actual case of maldistribution in each pass.
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7l &M H b, slope of the air saturation curve between
outside % inside tube wall temperature, J/kg K
.. . . 2
A, minimum free-flow area for air side, m by, slope of the air saturation curve at the mean
. . 2
A total air-side surface area, m water film temperature of the external surface,
A, air-side heat transfer area, m’ J/kg K
A,- tube side heat transfer area, m* Ce contraction number
. . . C i
bya1 slope of the air saturation curve between inlet r Specific heat, J/keK
. D, Hydraulic diameter, m’
& outlet refrigerant temperatures, J/’kg K
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(dP/dz);,  friction component of two phase
pressure gradient, Pa/m

(dP/dz), pressure gradient for entire flow as
liquid through tube, Pa/m

d; fin thickness, m

friction factor

f
£, fin pitch, m
F

d flow depth, m
G refrigerant mass velocity, kg/mzs
H fin height, m
k thermal conductivity, W/m K
No.s sensible heat transfer coefficient for wet

condition, W/m’K
1 air enthalpy, J/kg
J Colburn j factor
L louver length, m
L, louver pitch, m
L, louver angle, °
Pr Prandtl number
Re;, air-side Reynolds number, based on louver
pitch

T, tube width, m

7, tube pitch, m

T pom  tube wall temperature, C

T, , mean water film temperature, C
tf tube thickness, m
T vapor quality

V. maximum air velocity, m/s

ag|A 22X}
5f fin thickness, m
P mean average air density, kg/m3
o contraction ration of the fin array (A,/Aj, )
1. M2
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