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Abstract: One method of increasing the heat-transfer rate is to increase the heat-transfer area. In this study, we test a
wide louver fin-and-tube heat exchanger with P/P; = 1.03, and we compare the results with those of a louver fin-and-
tube heat exchanger with P/P, = 0.6. The results obtained show that the heat-transfer capacities of the wide louver
samples are larger (16% in one row, 29% in two rows, and 38% in three row samples) than those of the louver samples.
Considering the area ratio of 2.17, the increase in the heat-transfer capacity is somewhat small. The reason for this may
be due to the smaller heat-transfer coefficient and fin efficiency of the wide louver sample. The effect of the fin pitch on
the j and f factors are not profounded . The j and f factors decreased as the number of tube rows increased. We compare
the data obtained with existing correlations.
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(a) Louver fin
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(c) Detailed dimensions of the louver fin
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(d) Detailed dimensions of the wide louver fin
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Fig. 1 Photos and detailed dimensions of the present
louver and wide louver fin (unit : mm)
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Table 1 Previous studies on louver-finned heat exchanger
: L, 0 P, P, D. P,
Investigator (m;n ) (deg) n AilA, (mm) (mm) P/P, (mm) (mm) N
Wane and Chane® 3 15.5 11 N/A 20.4 16.7 0.82 9.87 1.4 2
& e 1.7 25 9 N/A 21 12.7 0.6 7.33 1.22,1.71 2
Wang of al. @ 235 27 9 N/A 25.4 19.05 0.75 9.95 1.21~2.49 1,2
angetal 2.0 32 11 N/A 25.4 22.0 087 | 995 1.12~2.49 12
Hong and Webb® N/A N/A 3 N/A 25.4 22.0 0.87 7.0 1.49 2
Ma et al.”! 3.5 15.7 3 0.37 25.4 19.05 0.75 9.53 14~1.8 23
Table 2 Geometric dimensions of the tested samples
. I, 0 P, P, D, P,
Fin pattern (m;n ) (deg) n AJA, (mm) (mm) P/P, (mm) (mm) N
1 Wide Louver 08 33 22 0.28 21.0 21.65 1.03 7.94 15 1
2 Wide Louver 08 33 22 0.28 21.0 21.65 1.03 7.94 1.7 1
3 Wide Louver 08 33 22 0.28 21.0 21.65 1.03 7.94 15 2
4 Wide Louver 0.8 33 22 0.28 21.0 21.65 1.03 7.94 1.7 2
5 Wide Louver 0.8 33 22 0.28 21.0 21.65 1.03 7.94 1.5 3
6 Wide Louver 0.8 33 22 0.28 21.0 21.65 1.03 7.94 1.7 3
7 Louver 1.4 24 9 0.36 21.0 12.7 0.6 7.03 1.3 1
8 Louver 1.4 24 9 0.36 21.0 12.7 0.6 7.03 1.4 1
9 Louver 1.4 24 9 0.36 21.0 12.7 0.6 7.03 1.5 1
10 Louver 1.4 24 9 0.36 21.0 12.7 0.6 7.03 13 2
11 Louver 1.4 24 9 0.36 21.0 12.7 0.6 7.03 1.4 2
12 Louver 1.4 24 9 0.36 21.0 12.7 0.6 7.03 15 2
13 Louver 1.4 24 9 0.36 21.0 12.7 0.6 7.03 13 3
14 Louver 1.4 24 9 0.36 21.0 12.7 0.6 7.03 1.4 3
15 Louver 1.4 24 9 0.36 21.0 12.7 0.6 7.03 15 3
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Table 3 Estimated uncertainties

Parameter Range Max. Uncertainties

Air inlet temperature 35°C +0.1°C

Air outlet temperature 10°C ~ 28°C +0.1°C

Water inlet temperature 6°C +0.1°C

Water outlet temperature | 14°C ~ 25°C +0.1°C
Differential pressure S5Pa~ 130Pa +1Pa
Water flow rate 0.17kg/s +2%
Re,, 350 ~ 1700 +2%

j +10.4%

f +12.3%
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Fig. 2 Effect of fin pitch on j and f factors for wide
louver fin samples
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