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An experimental study was conducted to investigate the effect of a tube row, a fin pitch and an inlet humidity on air-side
heat and mass transfer performance of louvered fin-tube heat exchangers under wet conditions. Experimental conditions
were varied by three fin pitches, two rows, two inlet relative humidities. Experimental results showed that the heat transfer
performance decreased and the friction increased with the decrease of fin pitch, for 2 row heat exchanger. The effect
of fin pitch on heat transfer performance was negligible with 3 row heat exchanger. The changes in relative humidity
was not affected heat transfer and friction. However, the mass transfer performance was slightly decreased with the in-
crease of relative humidity and with the decrease of fin pitch. The mass transfer performance of the louvered fin-tube
heat exchanger decreased with the decrease of the fin pitch and was different according to the number of tube row.
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Table 1. Geometric Details of Heat Exchanger Samples
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Sample # Dc [mm] Fin shape Pr [mm] P, [mm] P; [mm] Jy [mm] N
1 14.24 254 22 0.115
2 16.15 254 22 0.115 2
3 18.3 25.4 22 0.115
9.96 louver
4 14.24 25.4 22 0.115
5 16.15 25.4 22 0.115 3
6 18.3 25.4 22 0.115
Humidifier | =p Uniform air flow
B hs 4 i 4 RS i 1 i a
Spread baffle
fHeate
Fan Test heat
exchanger
Air flows
—
=]
Cooling coil = :
Constant temperature and humidity room
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@ Flow meter
Constant temperature bath
N AT By pass loop
| | I | Pump
Figure 1. Schematic of the experimental apparatus.
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Figure 2. Details of the louver fin geometry.
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Figure 3. Effect of fin pitch on heat transfer and friction for N = 2.
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Figure 4. Effect of fin pitch on heat transfer and friction for N = 3.
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Figure 6. Effect of fin pitch on mass transfer for N = 2.
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Figure 7. Effect of fin pitch on mass transfer for N = 3.
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Figure 8. Effect of inlet humidity on mass transfer.
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Figure 9. Comparison on correlation with experimental data for wet condition.
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