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Heat transfer coefficients for single-phase flow in a micro-fin tube
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Abstract

Single phase heat transfer coefficients were measured for turbulent water flow in a
micro-fin tube by using Wilson plot technique. An experiment for counterflow heat
exchange between the micro-fin tube and its outer annulus passage was performed. The
annulus side heat transfer resistance was varied and the overall heat transfer coeffi-
cients were measured. The single-phase heat transfer coefficients in a micro-fin tube
were obtained by Wilson plot technique. Nusselt numbers based on the real heat transfer
area and the nominal area were about 35% and 50% larger than those for smooth tube
respectively. Also, single-phase heat transfer correlations based on real heat transfer
area and nominal area have been proposed for a micro-fin tube.
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Fig.1 Test section of a counterflow heat
exchanger
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Fig.2 Concept of Wilson plot technique
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Fig.3 Schematic of present experimental
apparatus

Table 1 Experimental conditions for the
measurement of annulus side heat
transfer coefficient

Mean temp. | Flow rate Reynolds

() (lpm) number
Annulus side 10 5~14 2,000~8,000
Tube side 30 25~8 | 10,000~30,000
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Fig.4 Schematic of micro-fin tube used in
this study

Table 2 Specification of the micro-fin tube
used in this study

Smooth | Micro-fin
Tube | Tube

Outer Diameter Dy(mm) | 952 952
Average Thickness taglmm) | 0.70 0.36
Minimum Wall Thickness tw(mm) - 0.30
Fin Height Hi(mm) - 0.20
Number of Fins n - 60
Spiral Angle B(deg) - 18
Apex Angle a(deg) - 53
Inner Area Enhancement Ratio 1 151
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Fig.5 Wilson plot for annulus side heat
transfer coefficients
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Fig.7 Wilson plot for heat transfer coefficients
in a micro-fin tube
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