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Thermal Performance Analysis of Circular Coil Type Internal Heat
Exchanger for Transcritical COz System
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ABSTRACT: Transcritical COz systems are under consideration for use as residential/mobile
air conditioners. In these systems, an internal heat exchanger is usually adopted to improve
both capacity and/or COP of the CO2 system in lower operating pressure range of gas cooler.
A program has been developed to analyse the performance of internal heat exchangers using
the section-by-section method. The internal heat exchanger of coaxial configuration is first
analyzed and fairly good agreements with the data are obtained. And then the internal heat
exchanger of multiple circular coil configuration has been investigated. The results obtained
from the parametric study provide the guidelines for the initial design and manufacturing con-
cepts of the internal heat exchanger in transcritical CO2 system. Further studies are necessary
to develop the heat transfer correlations of carbon dioxide in the tubes to obtain more accu-
rate results,

Key words: Internal heat exchanger(\l % ¥ n1$7]), Section-by-section method(TH £&44),
Carbon dioxide(®]4t3}8t4), Thermal performance analysis(84% 314)
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Fig. 1 Schematic diagram of internal heat ex-
changer.
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Table 1 Basic geometric dimensions of inter—
nal heat exchanger

Parameter Specification
Inner tube outside diameter 8 mm
Inner tube inside diameter 6 mm
Outer tube outside diameter 5mm
Outer tube inside diameter 3 mm
Number of the outer tube 4
Inclined angle of the outer tube 30°
Contact length between inner 3 mm
tube and outer tube
Inner tube length 1,000 mm
Tube material Aluminum
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No. of outer tube : n
rO.
1

Fig. 2 Schematic diagram of contact area be-
tween inner tube and outer tube.
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Fig. 3 Thermal network for liquid-suction heat
exchanger.
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Table 2 Parameters for each inlet condition

Tube | Flow 'Hot inlet | Cold inlet Case
length| pattern | (inner tube) | (outer tube)
31035 K 279.05
Parallel| 9370 kPa 3990 1
Im 84.6 kg/h 84.6
310.85 281.05
Counter 8480 4240 2
93.6 93.6
311.15 279.55
1.5 m |Counter 8940 4050 3
83.52 83.52
309.95 278.85
Parallel 9400 3970 4
om 80.64 80.64
310.85 279.35
Counter 8980 4020 5
81.36 81.36
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Fig. 5 Heat transfer rate, effectiveness (a) and inlet and outlet temperature (b) of internal heat ex-

changer at the each condition.
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