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ABSTRACT : The heat transfer characteristics of an internal heat exchanger for CO:
refrigeration cycle are numerically investigated. The numerical model is verified using the
published experimental results for the concentric tube type internal heat exchanger. The
Hardy-Cross Method gives very good agreement between the calculation and experimental
results on the heat transfer rates and exit temperatures. Also, appropriate combination of heat
transfer correlations is found. The operating parameters of the heat exchanger are calculated
at transcritical region of CQO.. The heat transfer rate of the counter flow type heat exchanger
shows the 32% greater than that of the parallel flow type heat exchanger. The increase of
heat exchanger length enhances the heat transfer rate. The thermodynamic characteristics and
heat transfer coefficient of COz in the internal heat exchanger are estimated.
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Table 1 Basic geometric dimensions of heat

exchanger
Parameter Specification
Inner tube inside diameter 6 mm
Inner tube outside diameter 8.3 mm
Outer tube inside diameter 14.6 mn
Outer tube outside diameter 18 mm
Tube length 1m 2m
Tube material Aluminum
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Fig. 1 Cross-section of the heat exchanger con—
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Fig. 2 Thermal network for heat exchanger.
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Table 2 Operating conditions
Tube | Flow | Hot inlet | Cold inlet Case
Length| Pattern |(inner tube)|(outer tube)
310.356K 279.05K
Parallel | 9370 kPa |1.00(quality)| 1
I'm 0.0235 kg/s | 0.0235 kg/s
310.85K 281.05K
Counter| 8480 kPa 1.00 2
0.0260 keg/s | 0.0260 kg/s
309.95K 278.835K
Parallel | 9400 kPa 1.00 3
2 m 0.0224 kg/s| 0.0224 keg/s
310.85K 279.35K
Counter| 8980 kPa 0.99 4
0.0226 kg/s | 0.0226 kg/s
319.35K 280.65K
Parallel | 11460 kPa 0.99 5
I'm 0.0226 kg/s | 0.0226 kg/s
319.75K 281.05K
Counter| 10830 kPa 0.98 6
0.0227 ke/s | 0.0227 kg/s
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Fig. 3 Flowchart of Calculations.
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Fig. 5 Fluid temperatures at exit of high
pressure side.
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