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Abstract: To investigate the influence of structural parameters on the heat transfer
characteristics between integral spiral finned tube bundles, 13 groups of such tube bundles with
varying structural parameters were designed and fabricated. A 1:1 experimental bench for heat
transfer characteristics was established to conduct experimental research on the heat transfer
characteristics of these tube bundles. The findings indicate that the Nusselt number (Nu) on
the gas side of the tube bundles improves with an increase in flue gas velocity, fin height, fin
pitch, and longitudinal pitch within the production’ s adjustable range. Conversely, the
transverse pitch does not significantly affect the Nu on the gas side of the tube bundles. Based
on the experimental data, a correlation equation describing the Nu on the gas side of the
integral spiral finned tube bundles is proposed, providing a theoretical foundation for
subsequent research on the optimization of numerical calculations of the thermal parameters of
these tube bundles.
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Fig. 1 Experimental system diagram of tube bundle heat exchange
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Table 1  Structural parameters of integral spiral
finned tube bundles
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Fig. 3 Schematic diagram of integral spiral finned tube bundle structure
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Fig. 4 Heat transfer balance between flue gas side
and water side
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Fig. 5 Influence of fin height on Nu on gas side of
tube bundles
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Fig. 6 Influence of fin pitch on Nu on gas side of tube
bundles
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Fig.7 Influence of transverse pitch on Nu on gas
side of tube bundles
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Fig.9 Comparison of experimental values and
calculated values by correlation equation
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