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Energy reduction in air conditioner usage by controlling the condensing
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Abstract

Using air-conditioner is unavoidable for a country with a tropical climate. Research indicates that
working in a room with air conditioning will improve working efficiency. But the expense of operating an
air-conditioner is costly. In addition, the power consumption for operating air-conditioners continues to
increase. For this reason, we study the energy reduction in air conditioner usage. This study uses the
refrigerant R134a by using the principle of heat exchange between the cold water that condenses outside

the cooling coil with a condensing refrigerant within the hot coil in order to reduce the condensing
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temperature of the refrigerant. The chilled water that condenses outside the cooling coil will be collected
at a storage container below. The water level is maintained by using a float and the temperature is kept
between 50°F - 70°F. This water is later injected as mist into the hot coil. The results show that when the
condensing temperature of the refrigerant is decreased from 120 °F by 5 °F, 10 °F and 15 °F, while
keeping the vaporizing temperature of the refrigerant at 40°F, we can reduce the power per ton of
refrigeration down to 8.33%, 16.66% and 23.95% respectively. Moreover the C.O.P. increases by 9.3%
20.0% ez 31.8% respectively. The results from the analysis can be summarized as: decreasing the

condensing temperature of the refrigerant raises the cooling system performance and decreases the

energy consumption per ton of cooling.

Keywords: Energy reduction, air-conditioner, Condensing temperature, Water mist cooling
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Refrigerating terms Condensing temperatures
120 115 110 105
Absolute pressure (psia) | 185.83 | 173.10 | 161.04 | 149.63
Refrigerating eff (BTU/Ib) | 55.92 57.76 59.58 61.38
Mass flow (Ib/min-ton) 3.58 3.46 3.36 3.26
Spec volume (ft3/|b) 0.95 0.95 0.95 0.95
Volume (ft3/min-ton) 3.39 3.29 3.19 3.10
Compression Ratio 3.74 3.48 3.24 3.01
Volumetric Eff (%) 74 76 78 80
Heat of comp (BTU/Ib) 11.41 10.77 10.14 9.50
THR (BTU/min-ton) 241.04 | 237.11 | 234.26 | 231.07
THP (hp/ton) 0.96 0.88 0.80 0.73
FU consumption (w) 18.0 18.0 18.0 18.0
CDU consumption (w) 50.0 49.2 48.6 47.9
C.O.P. 4.90 5.36 5.88 6.46
EER. (BTUh/w) 15.23 16.25 17.71 19.22
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