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Energy Efficiency Ratio Analysis of Split Type Air Conditioner
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Abstract

This research is analysis the effect of energy consumption of split type air conditioning. In this
research, did the experiment in 2 conditions are installation the refrigerant pipe at various lengths and the
outside temperature varies. In each experiment, the temperature must be controlled according to the
Industrial standard of air conditioner for split room cooled air (TIS. 1155). After that, the results were
analyzed the energy efficiency ratio (EER).

The results showed that, when installation the refrigerant pipe at various lengths. The energy
efficiency ratio reduced 6.69, 14.01 and 17.65 % (compared with pipe length is 7.5 meters) in the length of
refrigerant pipes 10, 17 and 19 meters respectively. And in the case of outside temperature varies. The
energy efficiency ratio increased 3.26 % (compared with outside temperature is 35 °C) at the outside
temperature 30 °C and reduced 15.66 and 24.28 % (compared with outside temperature is 35 °C) at the

outside temperature 40 and 45 °C respectively.
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Figure 1 Inside and outside room in this research.



Table 1 The standard conditions of air conditioning testing.

Temperature (°C)

Dry bulb Wet bulb
Inside room temperature 27+1 1941
Outside room temperature 3541 24+1
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Figure 2 Diagram of measuring points and measured data.
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Figure 3 P-h diagram in the case of installation the refrigerant pipe at various lengths.



Table 2 Compressor discharge pressure in the case of installation the refrigerant pipe at various lengths.

Distance of installation (m)

Compressor discharge pressure (kPa)

7.5 1985.67
10 1997.53
17 2013.78
19 2093.41

Table 3 The coefficient of performance and energy efficiency ratio and in the case of installation the

refrigerant pipe at various lengths.

Pipe Refrigeration Work at Coefficient of Energy efficiency ratio
length Effect (R.E.) Compressor performance (EER)
(m) (Watt) (Watt) (COP) (Btu/hr-W)
7.5% 2520.47 811.8 3.10 - 10.6 -
) )
10 2524.64 870.47 2.90 reduce 6.58% 9.89 reduce 6.69%
(increase 0.17%) | (increase 7.23%)
17 2528.18 946 2.67 reduce 9.12 reduce
(increase 0.31%) | (increase 16.5%) 13.95% 14.01%
19 2539.63 992.2 2.56 reduce 8.73 reduce
(increase 0.76%) | (increase 22.2%) 17.56% 17.65%
* Distance of standard test
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Figure 4 P-h diagram in the case of the various outside temperatures.

Table 4 Compressor discharge pressure in the case of the outside temperature varies.

Outside room temperature (°C) Compressor discharge pressure (kPa)
30 1793.86
35 2103.13
40 2338.78
45 2627.57

Table 5 The coefficient of performance and energy efficiency ratio and in the case of various outside

room temperature.

Outside Refrigeration Work at Coefficient of Energy efficiency ratio
temperature Effect (R.E.) Compressor performance (EER)

(°C) (Watt) (Watt) (COP) (Btu/w-hr)

30 254216 792 3.21 | increase 3.26% | 10.9 | increase 3.26%
(increase 0.86%) (reduce 2.44%)

35* 2520.47 811.8 3.1 - 10.6 -

) )

40 2497.03 9562.73 2.62 | reduce 15.67% | 8.94 | reduce 15.66%
(reduce 0.93%) (increase 17.4%)

45 2488.78 1057.52 2.35 | reduce 24.28% | 8.03 | reduce 24.28%
(reduce 1.26%) (increase 30.3%)

* Temperature of standard condition
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