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Numerical Investigation of Condensers with non-uniform air distribution
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Abstract
related reference. The effect of different non-uniform air distribution, different flow rate of the refrigerant, different refrigerant

Based on the steady state distributed parameters model of the condensers which was put forward in the previous

layout and different rows on the performance of the condensers are studied and some useful results are obtained. All the
non-uniform air distribution make the performance of the condensers worse. The non-uniform degree can be measured by the
non-uniform factor. When the non-uniform factor increase, the performance of the condensers become worse. All these research
results can be applied to predict the influence on the performance of condensers when the inlet air distribution is non-uniform.
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Fig.1 Configuration of condenser tested
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Table 1 Geometrical parameters of condenser tested
JUTZ4 ZHUH HLp
PR 595 mm
A s 75 S 305 mm
T 32,57 mm
HE MR 9.52 mm
HHE N1 8.82 mm
HrFAVE A 7] [ BE 25.4 mm
A YA 1r) 7] PR 19.05 mm
e 2 /
REFFE TR A 12 /
W g WL /
WL 15 °
e 1.7 mm
W R 0.12 mm
R H: 350 /
MRASATF W 2 PR
2
Table 2 Test Condition
ZH ZHUH HLpT
TR R22 /
23 T BRI 25 C
2 R BRI R 20
RSP R 2.0 m/s
VA R Vi 50
AR 1730 KPa
LS AmbrN Y 30-130 Kg/h
KAES 10100 KPa
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(Tabel 3 Three typical types of air velocity distribution)

B Ji) B T P I =B

i Papp R T 43 A Va(m/ s) Vag
A1 Va(mls) Va(m/s)
= (m/s)
Val VaZ Val Va2 Va3 Val Va2 VaS Va4 VaS
1 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
2 2.2 18 2.6 2.0 1.8 1.8 2.0 2.2 2.0 18 2.0
3 25 15 3.2 2.0 1.6 15 2.0 25 2.0 15 2.0
4 2.7 1.3 3.8 2.0 14 1.3 2.0 2.7 2.0 13 2.0
5 2.9 11 4.4 2.0 1.2 11 2.0 2.9 2.0 11 2.0
6 3.0 1.0 5.0 2.0 1.0 1.0 2.0 3.0 2.0 1.0 2.0
7 3.2 0.8 5.6 2.0 0.8 0.8 2.0 3.2 2.0 0.8 2.0
8 35 0.5 6.2 2.0 0.6 0.5 2.0 35 2.0 0.5 2.0
9 3.6 0.4 6.8 2.0 04 0.4 2.0 3.6 2.0 0.4 2.0
10 3.8 0.2 7.4 2.0 0.2 0.2 2.0 3.8 2.0 0.2 2.0
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Fig.5 Variation of heat transfer coefficient with 7 when applying

different air distribution under the constant refrigerants flow rate
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Fig.6 Variation of Pressure drop with 7 when applying
different air distribution under the constant refrigerants flow rate
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Fig.7 Variation of heat transfer coefficient with 7 when

applying different refrigerants flow rate under the same air

distribution
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Fig.8 Variation of Pressure drop with 7 when applying

different refrigerants flow rate under the same air distribution
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Fig.9 Variation of heat transfer coefficient with 7 when applying

different refrigerants circuitry under the same air distribution
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Fig.10 \Variation of Pressure drop with 7 when applying
different refrigerants circuitry under the same air distribution
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Fig.11 Variation of heat transfer coefficient with 7 when

applying different row number under the same air distribution
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Fig.12 \Variation of Pressure drop with 7 when applying

different row number under the same air distribution
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