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Evaporation heat transfer and pressure loss in micro-fin tubes and a
smooth tube
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ABSTRACT

Evaporation heat transfer coefficient and pressure loss were measured for three different
micro-fin tubes and a smooth tube. The experiments were carried out with R-22 over a
wide range of vapor quality, mass velocity and heat flux. Heat transfer coefficient of the
tube with slightly modified fin shape was found to be higher than that of the commercial
reference tube by 60%. The improvement of heat transfer has been achieved without
noticeable increase of pressure loss. Heat transfer coefficient was increased with increasing
quality, refrigerant mass flux, and heat flux. However, the effect of refrigerant mass flux and
heat flux was not great. Heat transfer coefficient at bottom was lower than that at top of
the tube in low quality region, which suggested the existence of stratification in the
micro~fin tube. Pressure drop was linearly increased with increasing refrigerant quality and
was proportional to about square of mass flux.
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Fig. 2 Temperature measurement in test
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Fig. 4 Profile of micro-fin tubes( &' fin angle,

£ helix angle).
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MF Al MF B | MF C SM
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fins
Istfin | 56 | 56 [12-22 | -
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Ist helix 18 18 0 _
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nd helix _ N 35-45 _
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Fig. 5 Heat transfer coefficient in micro-fin
tubes and a smooth tube.
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Fig. 6 Effect of refrigerant mass flux on heat
transfer coefficient.
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Fig. 7 Effect of heat flux on heat transfer
coefficient.
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pressure drop.
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Table 2 Heat transfer enhancement factor
and pressure drop penalty factor
(pressure drop penalty factor)

Quality | MF A | MF B | MF C| SM

093 | 1.16 | 1.30 1

0.05 (1.04) | (1.12) | (1.25) (1)

o 099 | 1.20 | 1.51 1

0. (1.31) | (1.47) | (1.49) (1)

045 | 108 1.28 | 1.67 1

' (1.44) | (1.39) | (1.49) (1)

0.65 117 | 126 | 1.75 1

' (1.40) | (1.44) | (1.50) (1)

125 | 1.30 | 1.87 1

085 | (1.37) | (1.48) | (1.51) | (1)

109 | 124 | 1.62 1

Averagel 1 30y | (1.38) | (1.45) | (1)
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