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R-22 Condensation in Flat Aluminum Multi-Channel Tubes
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Abstract

In this study, condensation heat transfer tests were conducted in flat aluminum multi-channel tubes
using R-22. Two internal geometries were tested ; one with smooth inner surface and the other with
micro-fins. Data are presented for the following range of variables ; vapor quality(0.1~0.9), mass
flux(200 ~ 600kg/m’s) and heat flux(5~ 15kW/m ). The micro-fin tube showed higher heat transfer
coefficients compared with those of the smooth tube. The difference increased as the vapor quality
increased. Surface tension force acting on the micro-fin surface at the high vapor quality is believed to
be responsible. Different from the trends of the smooth tube, where the heat transfer coefficient
increased as the mass flux increased, the heat transfer coefficient of the micro-fin tube was independent
of the mass flux at high vapor quality, which implies that the surface temsion effect on the fin
overwhelms the vapor shear effect at the high vapor quality, Present data(except those at low mass
flux and high quality) were well correlated by equivalent Reynolds number, Existing correlations
overpredicted the present data at high mass flux.
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Fig. 3 Detailed drawing of the test section

Table 1 Dimension of the test section

smooth flat tube | micro-fin tube circular tube

Item
- tube | annulus | tube |annulus| tube | annulus
w (mm) | 1800 20.30 16.00 18.00 792 10.00
b (mm)| 170 4.20 3.00 5.00 792 10.00
Admm®| 1472 51.58 22.68 39.60 28.27 29.27
A/L(Pw
/1P 41.74 83.97 57.99 71.30 18.82 24.88
(mm)
Dy (mm)| 141 2.46 156 205 6.00 192
t (mm) | 036 - 0.50 - 0.96 -
Table 2 Instrument specification.
Ttem maodel range accuracy
T T
Ype 200~350
Temperature 5-Junction v 01 T
Thermopile
Refrigerant Flow [Oval Flow Meter| 0-3600 +0.02%
Rate DN25S SS 1 kg/hr full scale
Chi Tat +0.1%
Power Watt Meter 0~5 kW full scale
2402A
Float-Type
Coolant Flow Meter 0~2 Yimin +0.1%
Flow Meter Tokyo Keiso full scale
NP-L27
Pressure
} *0.11%
Absolute Pressure Transducer 0~500 psia fall scal
Setra 280F scale
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Fig. 6 Condensation heat transfer coefficients
in the 6.0 mm ID. circular tube showing
the effect of mass flux.
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Fig. 8 Condensation heat transfer coefficients
of the flat tubes at G=200 kg/m’s
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