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The Performance Comparison of CO: Gascooler and
Evaporator with Heat Exchanger Type
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Abstract

The natural refrigerants have used into HVAC equipments because the CFCs and HFCs
have some environmental problems like high ODP and GWP. The carbon dioxide has small
effect on the environmental problem but also good thermodynamics properties. In this study,
the simulation study on the performance and characteristics of a CO; gascooler and
evaporator using a fin—tube and microchannel heat exchanger has been conducted.. Besides,
the comparison of performance with operating condition was carried out in order to apply to
the CO» heat pump system. As a result, the front sizes of a gascooler and evaporator using
a microchannel were decreased by 63% and 58%, respectively, compared to those using a
fin—tube. The performance of the fin-tube gascooler and evaporator were more responsive
to the variation of operating conditions compared to that of microchannel. The pressure
drop of a fin—tube heat exchanger was higher than that of a microchannel one.
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Fig. 1 Schematic of four kinds of heat exchanger.

Table 1 Specifications of the fin-tube heat exchanger

Item Specification
Tube diameter 4 mm
Tube tickness 0.5 mm
Row number 2
Tube number 80

Line pitch 195 mm
Row pitch 115 mm
Fin shape Slit
Fin pitch 1.2 mm
Fin thickness 0.11 mm
Number of slit 7
Slit height 0.8 mm
Slit width 1 mm
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Table 2 Specifications of the microchannel heat exchanger

Item Specification
Tube port diameter 0.79 mm
Tube depth 16.55 mm
Tube length 200.06 mm
Fin pitch 1.65 mm
Fin height 889 mm
Fin depth 1655 mm
Fin thickness 0.1 mm
Louver pitch 1.8 mm
Louver height 7.16 mm
Louver angle 23°
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Table 3 Heat transfer and pressure drop correlation

Refrigeran| Refrigerant
Item Type t heat pressure |Air j-factor
transfer drop
| Pin-tube (ORS¢ hilllg]
Gas [7 Wangl[9]
cooler o . ‘
Microchannel |Gnielinski| Churchill
Yoon et
Fin-tube al. Yoon et al. | Wang
Evap- (101
orator Lee and Lee| Kim and
an
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Table 4 Simulation conditions

Item Gascooler Evaporator
Air inlet velocity | 1.0, 1.5, 20, 25,1 05, 0.75, 1.0,
(m/s) 30 125 15
Air inlet 30, 325, 35,
temperature (0C)| 375, 40 | 20 % 2130
Air inlet relative
humidity (%) 0 %
Refrigerant inlet | 80, 90, 100, -10, -5, 0, 5,
temperature {(oC) 110, 120 10
Refrigerant inlet 10 25, 3.0, 35, 4.0,
pressure (MPa) 45
Refrigerant mass 66
flow rate (g/s)
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