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Experimental study of air side pressure drop and heat transfer
characteristics of wave and wave-slit fin-tube heat exchangers
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Abstract

Air side heat transfer and pressure drop for fin-tube heat exchanger with wave and wave-
slit fins were measured for various fin spacings and number of tube rows. Quter diameter of
the tube including fin collar is 10.07mm, and experiments were done with dry sufrace condi-
tion. Longitudinal and transverse tube spacings of the heat exchangers are 21.65mm and 25mm
respectively, and wave depth of the wave fin is 2mm.

Experiments were conducted for 1, 2 and 3 rows and 3 different fin spacings, 1.3, 1.5 and
17mm. An attempt was made to demonstrate advantage of the enhanced fins over the plane
fin by introducing the concept of fan power. Effect of the number of tube rows on heat trans-
fer was discussed in connection with general mechanisms of heat transfer enhancement for
fin-tube heat exchanger. Also the effect of hydrophilic coating was investigated. Lastly, corre-
lations for Colburn j-factor and friction factor were developed.
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Fig.1 Cross—flow fin-tube heat exchanger
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Fig.2 Detailed specification of wave-slit fin
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Table 1 Specifications of heat exchanger
samples tested

Notation P W1 WS1
Fin type Plane Wave Wave-slit
Coating Coated | Coated/Bare | Coated/Bare
pfmm) 1517 13/1517 13/151.7

N 2 1/2/3 17273

No of samples 4 54 5%
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W1-2r-15 -0.3155 38.95 -8.451 2.310( 0.04134 ~1.390 0.9455| -0.2184
W1-2r-1.7 0.04602 1502 -0.2043| -0.03118| -0.01793 2.646: -0.3639 0.1641
W1-3r-1.3 -0.4220 4754 -10.82 2.990| 0.008414 -2.350 0.4693| -0.02445
W1-3r-1.5 -0.2062 35.73 -6.384 1.650| 0.06756 -6.050 1.789| -0.4053
WI1-3r-1.7 -0.2409 41.52 ~-7.590 1.934| -0.06199 5.744 ~1.480 0.4686
WS1-1r-1.3 -0.8166 82.35 -19.89 5.6471-0.009109 1.657] 0.005330 0.1187
WS1-1r-15 -0.1880 46.84 -6.875 1.697| 0.09428 -4.148 2.288| -0.5664
WS1-1r-1.7 1.033 -60.36 24.46 -6.667| -0.05309 7.547 ~1.273 0.4055
WS1-2r-1.3 0.1730 11.22 22141 -0.7485] 0.05877 -5.983 1.655| -0.3322
WS1-2r-15 -0.1279 34.67 -4.805 1.231 0.1520 -13.19 3991| -09720
WS1-2r-1.7 -0.2220 4518 -7.630 19211 0.08236 -5.686 21211 -0.5005
WS1-3r-1.3 -0.1542 34.34 -5.363 1.390( -0.08992 2.554 -1.590 0.6197
WS1-3r-1.5 {-0.002332 24.30 -1.864 0.4039| 0.06978 -7.787 2.033| -0.4251
WS1-3r-1.7 ~0.3803 57.14 -11.55 2981 0.02393| -0.7335 0.55711 -0.09295
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