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Experimental Study on Liquid - Gas Heat Transfer Type Pipe
Inserted Capillary Tube for Room Air-Conditioner

Sung-Ho Song

Department of Refrigeration and Air Conditioning Engineering,

Graduate School, PuKyong National University

Abstract

This study shows the experimental characteristics of the double
pipe inserted liquid pipe with small diameter in the gas pipe with
large diameter for circulating of a liquid of high temperature,
pressure and a gas of low temperature, pressure at the same time.
So the functions of pipe and pipe's expansion and heat transfer
are presented simultaneously. In the result, the temperature of gas
refrigerant at the inlet of compressor increased about 5C by the
heat transfer with liquid refrigerant in case of the double pipe. And
liquid - gas refrigerant which the temperature at the inlet of
evaporator decreased about 2.6°C comparing with the existing type
flows into an evaporator. COP of the double pipe increased about
7—~8% comparing with that of the conventional pipe. And the noise
of the double pipe at capillary tube is less than that of the
conventional type about 2dB. Consequently, it is convinced the
superiority of the double pipe in the heat loss and soundprocfing
aspect.
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Nomenclature

Power input to the compressor[kW]
Coefficient of performance

Water flow rate{kg/h]
enthalpy[kJ/kg]

Heat transfer ratekW]

Refrigerating effect{kl/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
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(b) New pipe equipment

Fig. 2.3 Schematic diagram of pipe equipment in room air-conditioner
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1. Compressor 2. Condenser 3. Capillary tube
4. Evaporator 5. Conventional pipe 6. Conventional pipe

7. Double pipe 8. Thermostatic oven 9. Tenmperature meter
10. Invertor 11. Refrigerant flow meter 12. Water flow meter

13. soundproof chamber

Fig. 3.1 Schematic diagram of experimental apparatus
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Fig. 3.3 Photograph of overall experimental apparatus
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Fig. 3.4 Photograph of noise measuring apparatus

Fig. 3.5 Photograph of evaporator unit
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Fig. 3.6 Photograph of condenser unit

Fig. 3.7 Photograph of refrigerant flow meter



Fig. 3.8 Photograph of water pump

Fig. 3.9 Photograph of soundproof chamber
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Fig. 3.10 Photograph of water flow meter

Fig. 3.11 Photograph of invertor
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Fig. 3.12 Photograph of pressure gauge

Fig. 3.13 Photograph of compressor
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Fig. 3.14 Photograph of power meter
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Fig. 4.1 Temperature distribution of liquid and gas pipe on

compressor inlet (refrigerant flow rate 36kg/h)
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Fig. 4.2 Temperature distribution of liquid and gas pipe on

compressor inlet (refrigerant flow rate 43.2kg/h)
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—@— Conventional tube fiquid (6.35)
30 -~ Conventional tube gas (9.52)
—@— Double tube liquid (6.35)

@~ Double tube gas (12.7)
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Fig. 4.3 Temperature distribution of liquid and gas pipe on
capillary tube inlet (refrigerant flow rate 36kg/h)

_32_



—@- Conventional tube liquid (6.35)
30 @ Conventional tube gas (9.52)
—@— Double tube liquid (6.35)

-@ - Double tube gas (12.7)

10 Rrfrigerant flow rate : 43.2kg/h'

LI B B L LB N - WL L

Temperature(°C)

Time(h)
Fig. 4.4 Temperature distribution of liquid and gas pipe on

capillary tube inlet (refrigerant flow rate 43.2kg/h)
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