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Abstract: A numerical thermal-hydraulic model considering
the mal-distribution of refrigerant-side is used to investigate a
four passes parallel-flow condenser. The influence of different
airflow conditions on the performance and refrigerant
distribution characteristic of this condenser is given. The
related airflow conditions are inlet blockage, front radiator
and different number of cooling fans. The results are as
follows. At 50% blocking rate, the middle blocking mode
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makes the most deterioration of the performance of the
condenser, heat transfer rate decreases 47. 9% and
refrigerant pressure drop increases 335. 5%. The different
blocking modes have different effects on the flow distribution
of the refrigerant side, and the unevenness of the refrigerant
distribution caused by grille block is the largest. The partial
air velocity reduction and temperature increase caused by a
front radiator results in 24. 1% decrease in heat transfer and
80% increase in refrigerant pressure drop of the condenser.
The front radiator only influences the refrigerant flow
When total air flow is

constant, different number of cooling fans have little effect on

distribution of the second pass.

heat transfer and pressure drop, but the unevenness of the

refrigerant distribution is obviously increased.

Key words: parallel flow condenser; airflow condition; heat
transfer performance; refrigerant pressure drop; refrigerant

mal-distribution
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Fig.1 Schematic diagram of the parallel flow condenser
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Tab.1 Detailed structural parameters of the condenser
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Fig.2 Discretization of headers of the condenser
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Tab.2 Correlations of heat transfer and pressure drop
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Fig.3 Discretization of tubes and headers of

the condenser
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test facility
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Tab.3 Parameters of measuring instruments

MBI EH U FBE NFENEE SrERE
HWFRE  HREE +0.5°C <0.2°C
WEeRES EORES 0.1% <30 Pa
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EREE MEEA RS >0.25% <710 Pa
KK 2%} I ) AE i A% 0.1% <730 Pa
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Tab.4 Test conditions of the condenser

WERE/ FERTR ESHFRERER/ ADRE/ ADEHR/

(me+s™1) EE/FC (kg s 1) °C kPa
2.5 35 0, 03~0. 06 83.70 1525
3.5 35 0, 03~0. 06 83. 39 1518
4.5 35 0. 03~0. 06 83.62 1526
5.0 35 0. 03~0. 06 83.45 1522
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