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Effects of Flow around Fin on the Heat Transfer and
Pressure Drop Characteristics of the Spiral Finned Tube Banks
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In recent years the requirement for reduction of energy consumption has been increasing to solve
the problems of the global warming and the shortage of petroleum resources. For example in the
power generation fleld, as the thermal power generation occupied 60% of the power generation
demand, the improvement of the thermal efficiency is required considerably. To attain this purpose,
heat transfer tubes used for a heat exchanger for recovering exhaust heat from gas turbine in
combined cycle type power generation must exhibit high heat transfer and low pressure drop. A
spiral finned tube with an extended fin has recently been used for this purpose. This paper described
that the effects of flow around fin on the heat transfer and pressure drop characteristics of the spiral
finned tube banks used for the heat exchanger in the thermal power generation were clarified by
measuring 3-dimensional velocity and turbulence intensity, temperature, and static pressure in the
spiral finned tubes banks with different fin height.
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Fig.1 Shape of finned tube
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Table 1 Specifications of finned tubes
(mm)

Type Symbol do dr hy 7

SP200 173 353 90 09 50

Spiral fin ~ opog) 173 299 63 09 50
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Air flow

Fig.2 Arrangement of finned tube banks
Table 2 Arrangement of spiral finned tube banks

(mm)
Arrangement A B C D E F
S, 40 40 40 45 45 45
S, 30 35 40 30 35 40

(b)Measuring points for SP201

Fig.3 Region for measuring velocity
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Fig.4 Experimental apparatus
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Fig.5 Effect of fin height on heat transfer characteristics
in case of spiral finned tube banks
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Fig.6 Effect of fin height on pressure drop characteristics
in case of spiral finned tube banks
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Fig.7 Velocity distributions around fin in case of SP200
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Fig.8 Velocity distributions around fin in case of SP201
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Fig.9 Velocity direction distributions around fin (SP200)
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Fig.10 Velocity direction distributions around fin ( SP201)
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Fig.11 Velocity fluctuation distributions around fin (SP200)
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Fig.12 Velocity fluctuation distributions around fin (SP201)
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Fig.14 Temperature distributions around fin (SP201)
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Fig.15 Heat quantity distributions around fin (SP200)
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Fig.16 Heat quantity distributions around fin (SP201)
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Fig.17 Static pressure distributions around fin (SP200)
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Fig.18 Static pressure distributions around fin (SP201)
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