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A Study on a Microchannel Condenser in a R410A A/C System

Chang Yong Park
School of Mechanical Design and Automation Engineering,
Seoul National University of Technology, Seoul 139-743, Korea

ABSTRACT: A microchannel condenser as a part of a R410A residential air-conditioning
system was examined experimentally and numerically in this study. The system was
operated in separate environmental chambers and its performance was measured in ARI A,
B, and C conditions. A numerical model for the microchannel condenser was developed and
its results were compared with the experimental results. The model simulated the condenser
with the assumption of the uniform air and refrigerant distribution, and with the
consideration of the non-uniform air distribution at the face of the condenser and refrigerant
distribution in the headers. In order to consider the non—uniform air distribution, air velocity
contours were generated from the measured local air velocities at the face of the condenser.
The simulation results showed that the effect of the air and refrigerant distribution was not
a significant parameter in predicting the capacity of the microchannel condenser which was
experimentally examined in this study. The comparison of the calculated and experimental
results showed that the condenser capacity could be predicted well for every test condition.
However, the prediction of refrigerant pressure drop deviated significantly from the measured
values.
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Table 1. Standard rating conditions for A/C

systems (ARI Satandard, 2003) (unit: C)

o

indoor unit T outdoor unit T
dry wet dry wet
26.7 194 35.0 23.9
26.7 194 27.8 18.3
26.7 139 27.8 18.3
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Fig. 1 (a) Comparison of a round-tube and a
microchannel condenser (b) Schematics of an
unfolded microchannel condenser
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Fig. 2 The louvered fins and microchannel
dimensions in the condenser
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Table 2. Comparison of experimental and
simulated microchannel capacities with the
assumption of uniform air and refrigerant
distribution under ARI A, B, and C conditions

ARI A (T = 739TC, Py = 2718 kPa)
Experi. Predic. Error
Q. J[kW] 13.6 13.61 0.22%
dP,[kPa] 57 18 -68.4%
ARI B (T = 66.6C, Pei = 2295 kPa)
Experi. Predic. Error
Q. J[kW] 136 13.68 0.59%
dP:[kPa] 59 17 -71.2%
ARI C (T = 64.0C, Pey = 2256 kPa)
Experi. Predic. Error
Qc[kW] 129 13.06 1.23%
dP.[kPa] 52 18 -65.4%
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Fig. 3 The change of capacity in each
element, the refrigerant temperature, quality,
and thermal resistance (air and R410A side)
with respect to the microchannel condenser
pass length
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Table 3. The experimental and predicted
results for the microchannel condenser under

ARI A condition
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