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Comparison of Performance Characteristics with Heat Exchanger
Type in CO2 Cycle
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ABSTRACT: The theoretical analysis of performance characteristics in a CO2 cycle with the heat
exchanger type was carried out. The size and performance of the fin—tube and microchannel heat
exchanger were compared with operating conditions. As a result, the performance of the fin-tube
gascooler and evaporator were more sensitive to the variation of operating condition compared to
that of the microchannel gascooler and evaporator. Beside, the sizes of microchannel gascooler and
evaporator could be decreased by 73% and 76%, respectively, compared to those of the fin—tube
type gascooler and evaporator with the similar capacity. The COP and reliability of the COz2 system

can be increased by using a microchannel heat exchanger.

Key words: COz cycle(e]2F3lgt A Alo]E), Fin-tube heat exchanger(# -3 L 3h7]),
Microchannel louver fin heat exchanger(vlolZZxd F8aA udr])
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Gascooler

Expansion
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Fig. 1 Schematic of a single-stage compres-—
sion CO2 cycle.

Table 1 Constants in EEV of Eq.(3)

Constant Value
C1 1.17x10"
Cz -3.99x10
Cs ~727x10
Ca 3.86x10 '
Cs -455%10°
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Table 2 Specification of the heat exchanger

. Microchannel
Fin-tube type type
Gas |Evapo-| Gas | Evapo-
cooler | rator | cooler | rator
Tube
diameter(mm) g 0 0.79 0.79
Tube low o 9
number
Port number . . 11 11
Total tube S0 84 0 0
number
Ref.
distribution 4 6 4 4
Fin type Slit Slit | Louver| Louver

507

840

780

i
:

(a) Fin—tube gascooler (b) Fin—tube evaporator

610.5 ‘ 200.06

807.64
843.2

(c) Microchannel gascooler (d) Microchannel evaporator
Fig. 2 Schematics of four kinds of heat
exchanger.
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Table 3 Heat transfer coefficients

Refrigerant
Type
coefficient

heat transfer

Refrigerant
Pressure
drop

Air
j—factor

Fin= 1 G hielinski™
tube

Gas

Churchill ™

cooler .
Micro

channel Gnielinski

Churchill

Fin-
tube

Yoon

(15)
Evap et al.

Yoon
et
al.

orator .
Micro (16)
Yun

channel
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Table 4 Cycle simulation conditions

Parameters

Value

Outdoor air velocity

(m/s)

1, 15 2, 25, 3

EEV opening(%)

42, 46, 50, 54, 58

Outdoor temperature

(C)

(RH = 40%

30, 32.5, 35, 37.5, 40

fixed)
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Fin tube Microchannel
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Fig. 3 The comparison of gascooler capacity
and pressure drop with outdoor tem-—

perature.
15 500
Fin-tube Microchannel
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Fig. 4 The comparison of evaporator capacity
and pressure drop with indoor tempe-

rature.
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Fig. 5 Cycle comparison with heat exchanger

type on pressure-enthalpy diagram.
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Fig. 6 The variations of COP, compressor
work and cooling capacity with out-
door temperature.
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Fig. 8 The variations of COP, compressor work
and cooling capacity with EEV opening.
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