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Abstract

This research investigated convective heat transfer coefficients of COz—super critical turbulent flow in an horizontally
annular channel comprising a tube surface wrapped by wire (1.7 mm thickness) with three pitch distances: 2 cm, 3
cm and 4 cm. Results were compared with those from a smooth tube surface having 3.87 mm hydraulic diameter. In
the test conditions, CO2 mass flow rate was held constant at 0.086 kg/s and experiments performed at three absolute
pressure values of COZ, 75 bar, 80 bar and 90 bar. At each pressure, the CO2 bulk temperature was varied from 30
°C to 70 °C. From the experimental results it was found in all tests that convective heat transfer coefficients of CO2 of
a tube surface wrapped by 2 cm pitch distance were higher than in the case of tube surface wrapped by 3 cm, 4 cm
pitch or a smooth tube surface. Pressure losses of CO2 in the tube surface wrapped by 2 cm, 3 cm and 4 cm pitch
distances were 8.2X, 5X and 4X higher respectively than with a smooth tube surface. In addition, the maximum
efficiency in enhancement of convective heat transfer coefficient of CO2 with spiral wire wrapped around the tube
surface approximates the pseudo critical temperature and the efficiency will decline when the CO2 bulk temperature

is far away from the pseudo critical temperature

Keywords: Convective heat transfer coefficient, turbulent flow, hydraulic diameter, pitch distance, the pseudo critical

temperature
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Figure 1 Schematic diagram of the test facility °

outside diameter of outer tube (13.875 mm)

outzide diameter of inner tube (9,323 mm)

¥

flow channel of CO2 (distance between the inner and cuter tube of 1.933 mm)
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Figure 3 Annulus channel with spiral wire wrapped around tube surface
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Figure 6 Flow chart diagram of the Wilson Plot algorithm®
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Figure 7 Convective heat transfer coefficients of 002 flow in annulus channel : (a) smooth tube and spiral wire

wrapped around tube with pitch distance (b) 2 cm, (c) 3 cm, (d) 4 cm
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Figure 9 Comparison of convective heat transfer coeeficients of CO2 flow in various heat transfer surfaces (a) 75

bar (b) 80 bar (c) 90 bar
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Table 2 Pressure losses of 002

CO2 mass flow rate Pressure losses (mbar)
(kg/h) Smoot tube 2 cm pitch distance 3 cm pitch distance 4 cm pitch distance
2.2 61.3 518 251 231
5 91 746 456 360
6 98 762 479 389
8.2 108 775 511 428
9.8 110 791 529 447
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