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ABSTRACT: The row-by-row heat transfer characteristics of fin-and-tube heat exchangers
were experimentally investigated. Three wavy fin samples having different rows (one, two and
three) and one plain fin sample (three Tow) were tested for 600<Re;=<4,000. The heat trans-
fer data were obtained for individual rows, and the corresponding heat transfer coefficients
were reduced from the data. Results showed that the heat transfer coefficients were strongly
dependent on the tube row. The heat transfer coefficient decreased as the tube row increased.
However, the row effect was different depending on the fin shape. For the wavy fin, the row
effect significantly decreased as the Reynolds number increased, vyielding approximately the
same heat transfer coefficients at Rep=2500. For the plain fin, however, the row effect lasted
for the whole Reynolds number range. The increased mixing of bulk flow by wavy channels
appears to induce high heat transfer coefficient (accordingly diminishing row effect) at down-
stream rows. The heat transfer coefficients of individual rows were higher for heat ex-
changers having larger tube rows.

Key words: Heat exchanger(8 @ $71), Heat transfer coefficient(8 A9 4l4*), Fin-tube(#-&),
Row-by-row(¥d), Wave fin(¢]o]E. #), Plain fin(3% #A)
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Fig. 1 Schematic drawing of the wave fin-and-
tube heat exchanger.
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Fig. 2 Schematic drawing of the test setup.
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Fig. 3 Water-side flow circuit of the 3-row sample.
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Fig. 4 Row-by-row j factors for wavy fin
samples having different tube row.
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Fig. 5 Comparison of j factor for wavy fin
samples having different tube row.
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Fig. 6 Effect of fin pattern on the j factor of samples having 3 rows.
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