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An experiment on characteristics of refrigerant tube for the
separated type air-conditioner including one and two phase

expansion device

Dong-Hoon Lee

Department of Refrigeration and Air Conditioning Engineering,

Graduate School, PuKyong National University

Abstract

The main purpose of this study is a comparison among three type
tubes as conventional tube separated liquid and gas tube, double
expansion tube and double tube compacted by one body. In case
of the double pipes, liquid pipe with small diameter is embedded in
the gas pipe with large diameter. The conventional tube has much
more loadings than double-type pipes due to the capillary tube
positioned at the condenser outlet, on the other hand, the loadings
can be minimized in the double-type pipes due to the capillary
tube positioned at the evaporator inlet. As a result of the test, the
double tube shows the highest refrigeration capacity and the highest
compressor work is shown on the conventional tube. Also,
COP(Coefficient of performance) is 17~18% higher, in the
double-type pipes, than the conventional tube. Especially, COP of
the double expansion tube is 8~11% higher than the conventional
tube.
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AW
Ccop

Nomenclature

Power input to the compressor[kW]
Coefficient of performance

Water flow rate[kg/h]
Enthalpy[kJ/kg]

Heat transfer rate[kW]
Refrigerating effect[kJ/kg]
Subcooling

Superheating

Subscripts

Conventional equipment

New equipment
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(a) Outdoor unit

(b) Indoor unit

Fig. 1.3 Photograph of wall type air-conditioner system



(a) Outdoor unit

(b) Indoor unit

Fig. 1.4 Photograph of package air-conditioner system



Fig. 1.5 Photograph of cassette type air-conditioner

Fig. 1.6 Photograph of multi-type air-conditioner system
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Fig. 1.7 Schematic diagram of Production volume of room air

conditioner in domestic
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Fig. 1.8 Schematic diagram of Production volume of package air
conditioner in domestic
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(a) Conventional tube
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(b) Double tube

(c) Embedded two phase expansion device tube

Fig. 2.2 The schematic diagram of each tube
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(b) New pipe equipment

Fig. 2.3 The schematic diagram of pipe equipment in the room
air-conditioner
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1. Compressor 2. Condenser 3. Conventional tube

4. Double tube 5. Embedded two phase expansion device tube

6. Evaporator 7. Chamber 8. Refrigerant flow meter
9. Data logger 10. Air mixing box 11. Control box

Fig. 3.1 The schematic diagram of experimental apparatus
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Fig. 3.3 The photograph of overall experimental apparatus
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unit

Fig. 3.5 The photograph of condenser unit
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Fig. 3.7 The photograph of compressor
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Fig. 3.9 The photograph of Data logger
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Fig. 3.10 The photograph of power meter
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Table 3.1 Experimental conditions

Working fluid R-22
Indoor temperature [T] 22 ~ 32
Outdoor temperature [TC] 30 ~ 40
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Fig. 4.1 The temperature at capillary inlet and outlet

(Indoor temperature : 277C)
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Fig. 4.2 The temperature at capillary inlet and outlet
(Outdoor temperature : 35C)
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Fig. 4.3 The temperature at condenser inlet and outlet

(Indoor temperature : 27C)
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Fig. 4.4 The temperature at condenser inlet and outlet

(Outdoor temperature : 35C)
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