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Coefficient of performance increase for split-type air conditioners

using heat loss recovery
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Abstract

This paper presented coefficient of performance (COP,) increasing for split-type air conditioner using heat
loss recovery. This research aimed to study the coefficient of performance and energy saving of split-type air
conditioner. In this paper, the design of a heat loss tank, which used water as heat transfer to increase temperature
and pressure of refrigerant was shown. The results revealed that the temperature and pressure of refrigerant could
be increased by the heat loss recovery. Therefore, the electric energy using was reduced and the coefficient of
performance was improved by 50% as compared to commercial air conditioners. Furthermore, the proposed system
was also appropriated for high cooling loads.
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Figure 1 A schematic diagram of the vapor compression system.
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Figure 2Proposed schematic diagram of a vapor compression system using the heat loss-recovery.

Figure 3 Eat loss tank.
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points symbols measurement positions no.
1 P, T, inlet compressor 1
2 P, T, outlet compressor 1
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5 P, T, outlet evaporator 1
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Figure 5 Testing procedure.
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Table 2 The experimental results of the average pressure and temperature at each point for testing.

points symbols measurement positions points  pressure avg(bar) temperature avg(°<:)
1 P, T, inlet compressor 1 8.5 20

2 P, T, outlet compressor 2 24 82.5

3 P, T, inlet condenser 3 25 89

4 P, T, inlet evaporator 4 8.6 3.5

5 P, T, outlet evaporator 5 8.5 19

6 P T inlet heat loss tank 6 24 82.5

7 P, T, outlet heat loss tank 7 251 89.5

5.00

4.00

3.00 -

COP

200 -

1.00

waste heat air VSD air commonly air

0.00

Figure 6 Coefficient of performance at room temperature of 25 °C with the 4,000 watt cooling loads.

6.00

500 -
4.00
300 ° = waste heat air
= commonly air
200
1.00
/4 . . - o

2,200 watt 2,800 watt 3,600 watt 4,000 watt

COP

load (W)

Figure 7 Coefficient of performance at room temperature of 25 °C with the cooling loads of 2,200,

2,800, 3,600 and 4,000 watts.
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Figure 8
3,600 and 4,000 watts.
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The electrical power at room temperature of 25 °C with the cooling loads of 2,200, 2,800,
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Figure 9 The electricity cost at room temperature of 25 °C with the cooling loads of 2,200, 2,800,

3,600 and 4,000 watts.
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Figure 10 Comparison of refrigerant temperature from compressor with and without heat loss recovery.
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