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42. A Study on Evaportion Heat Transfer of R-22
in Small-hydraulic-diamter Extruded Aluminum Tubes
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The evaporating heat transfer of R-22 in small-hydraulic-diameter extruded aluminum tubes has
been experimentally studied. The experimental apparatus consists mainly of a refrigerant supply
system, the test section of 100 mm alumium multichannel tubes, subcooler of liquid refrigerant,
preheater for control of refrigerant quality at the inlet of test section. A set of five
thermocouples are embedded at the wall of the test section to measure the wall temperature at
five locations, The pressure drop across the test section is mesured using a differential pressure
transducer. For refrigerant mass flux of 184 kg/m's and 378 kg/m's, the inlet quality is varied
from 0.1 to 09 and the wall heat transfer coefficients in the range of the present study are
250~800 W/ m'K, which is much lower than that for large-diameter circular tubes. The hydraulic
diameter of the present multichannel rectangular tubes is 1.6 mm. The pressure drop increases
with increasing quality. It is also observed that the heat transfer coeffcient for evaporation of
R-22 in small-hydraulic-diameter extruded aluminum tubes is dependent on refrigerant mass flux
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and quality.

The visual observation of refrigerant flow in the test section indicates that slug flow is the
major flow pattern in low-quality refrigerant flow. This observed flow regime generally agrees
with the flow regime map obtained by Barajas and Panton for circular capillary tubes.
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