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Wet Surface Air-Side Performance of Fin-and-Tube Heat Exchangers
Having Sine Wave Fins and Oval Tubes
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Abstract Experiments were conducted on sine wave fin-and-tube heat exchangers having oval tubes under wet
condition. Oval tubes having an aspect ratio of 0.6 were made, by deforming 12.7mm round tubes. Twelve samples,
having different fin pitch and tube row, were tested. Results showed that, for oval tube samples, the effect of fin
pitch on j and f factor was not significant. As for the effect of tube row, the lowest j factor was obtained for one
row configuration(81% of two row configuration), which is clear contrast to round tube samples, where the highest
j factor was obtained for one row configuration. Possible reasoning is provided considering the flow and heat transfer
characteristics of sine wave channel combined with connecting oval tubes. Comparison of j/fmwith plain fin-and-tube
heat exchanger having 15.9mm O.D. round tube reveals that present oval fin-and-tube heat exchanger shows superior
thermal performance except for one row configuration. In other words, ]/fmof the two row oval tube heat exchanger
was 1.6~2.5 times larger than those of round tube heat exchanger, 1.4~2.4 times larger for three row configuration

and 1.2~2.8 times for four row configuration.
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Fig. 1. Shape of the sine wave and plain fin (unit: mm)
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Table 1, Geometric dimensions of oval tube heat exchangers

Pi (mm) | Py (mm) D¢ or Duin (mm) N Pr (mm)
3.18
Sine wave 35.0 30.3 10.0 1-4 2.54
2.12
Plain 38.1 33.0 15.9 1-4 2.54
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Table 2. Test condition

Air Water
Dry bulb(C) | RH(%) Inlet temp.(C) Flow rate(kg/hr)
32 80 10 550

Table 3. Experimental errors

Parameter Max uncertainties
Temperature +1TC
Differential pressure +1 Pa
Water flow rate +1.5x10  m’/s
Repmin +2%
f +10%
j +12%
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Table 4, e— NTU relationship for cross-counter configuration
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