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ABSTRACT: In order to study the heat transfer and pressure drop of an internal heat exch-
anger for CO2 heat pump under cooling condition, the experiment and numerical analysis were
performed. Four kinds of internal heat exchangers with a coaxial tube type and a micro—channel
tube type were used. The experimental apparatus consisted of a test section, a power supply,
a heater, a chiller, a mass flow meter, a pump and a measurement system. The section-by
section method and Hardy-Cross method were used for the numerical analysis. The effects of
the internal heat exchanger refrigerant flow rate, the length of the internal heat exchanger,
the operating condition of the gas-cooler, the evaporator and the type of the internal heat ex-
changers were investigated. With increasing of the flow rate, the heat transfer rate increased
about 25%. The heat transfer rate of the micro—channel tube type was higher about 100%
than that of the coaxial tube type. With increasing of the length of the internal heat ex-
changer, the heat transfer rate increased about 20~50%. The pressure drop of the low-side
tube was larger compared with that of the high-side tube.
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Fig. 1 Schematic diagfam for CO2 system used in the present study((a) without IHX, (b) with IHX).
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Fig. 2 CO2 P-h diagram with/without IHX.
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Table 1 Classifications of THX

Specifications| D-1 D2 D-3 D-4
high-side
tube Alnf) 0.0044 0.0029 0.000042 0.000032
low-side
tube Alm) 0.0029 0.0185 0.000049 0.000056
Number of
the high-side; 1 8 60 18
tube
Number of
the low-side} 8 1 27 20
tube
Length 05~20m
Material copper aluminum
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Table 2 Operating conditions

Parameters Specifications
mig/s) 40, 50, 60, 70, 80
Th in(C) 35, 36, 37, 38, 39
T,{TC) 7

(quality x at 0 C) 0.85~1.00
(superheated at 0 C) 3,5 7
Pr. in(kPa) 9,000
Py, in(kPa) 3,485

Arrangement counter flow




CO: 8928 W5 dugrje Iz

N START )
Estimate temperature and Q
Definition property of CO,

1
Input simulation condition
i
} Property and thermal resistance calcuSateil-—

!

Hardy-Cross method '

Revision Q (4Q =0

Yes

—

Update T ‘

Q, heat transfer rate,
dP efc. calculated

END

—

Fig. 5 Flow chart for numerical analysis.
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