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Convective Heat Transfer Correlations for the Compact Heat Exchanger with
Circular Tubes and Flat Tubes-Plate Fins
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Abstract: Aspect-ratio-based numerical analysis is carried out to investigate the air-side convective heat transfer
characteristics in compact heat exchangers with circular tubes and flat tubes-plate fins. The RNG k-e model is
adopted for turbulence analysis. The numerical analysis is carried out for aspect ratios ranging from 3.06 to 5.44
and for Reynolds numbers ranging from 1,000 to 10,000. The calculated results indicate a correlation between the
friction factor and Colburn j factor in the compact heat exchanger system for the range of aspect ratios under
consideration. The results obtained for circular tubes and flat tubes-plate fins in this study can be utilized to realize
the optimal design of an air conditioning system.
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Table 1 Dimensions of the heat exchanger with
circular tubes and flat tubes-plate fins
(Unit; mm)

Symbol S 7 S T fp t N D

Circular tube| 22 | 25.4 | 3.175 | 033 | 3 [10.2
Flat tube 22 | 254 |3.175 (033 3

Table 2 Aspect ratios of the flattubes(Unit; mm)

No. L H AR
1 13.5 4.42 3.06
2 14.0 3.54 3.95
3 14.5 2.67 5.44
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Fig. 1 Schematic drawing of the heat exchanger
with circular tubes and flat tubes-plate fins
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Table 3 Maximum velocity and hydraulic diameter

AR Vi ax [M/S] D, [mm]

U 1.671 V,, 10.20

3.06 1.211 V, 6.922

3.95 1.162 V,, 5.854

5.44 1.117 V, 4.635
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Fig. 2 Computational domain and dimensions for
the heat exchanger system(Unit; mm)
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