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ABSTRACT

This thesis is a study of the reduction of the energy consumption of a compressor in a spite
type air-conditioning system. The air-conditioning system is 12,500 Btu/hr was used to experiment,
and in case of the fan coil-unit (FCU) is lower than that condensing unit (CDU). The effect of
distance between a FCU and CDU on energy consumption was studied in rang of 3, 6, 9 and 12 m.
Found that the maximum energy consumption occurs on the length of tube of 12 m, it is 6.23 % .
Therefore, the distance between a FCU and CDU of 12 m or more avoid for installation. Some case,
the distance between a FCU and CDU of 12 m or more is installed. Therefore, the COP, energy
efficiency ratio (EER), and energy consumption of this case was studied, and comparison of them
with adding a bypass loop (energy saving device).

The experimental condition was controlled; the operating time and shut off time of the
compressor are 20 and 6 minutes, respectively, it test all time of 8 hours, the outdoor and indoor of
air temperature are 39 £ 2 and 24 + 2 ° C, respectively.

The results found that the reduction of energy consumption is effect to increase of COP is
6.7%, and EER is increases of 7.76%, while the energy consumption is decreased of 5.76%. It is
saving energy of 136.8 kWh per year, or saving money of 1641.6 baht a year for an electrical cost at
1 unit per 3 baht. In this experiment, the energy saving device can be used for the reduction of the
energy consumption of a compressor in case the distance between a FCU and CDU of 12 m is

installed.

Keywords: COP, EER, Air-condition, Saving energy
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The energy reduction of pipe lenght of 12 m to current (60 s)
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The energy reduction of pipe lenght
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The energy reduction of pipe lenght of 12 m to Pressure
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Effect of Refrigerant Pipe Length on Coefficient of Performance of Air-Conditioning :

Fan-Coil Unit lower than Condensing Unit
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ABSTRACT

The effect of configuration of the Fan-Coil Unit (FCU) installed lower than Condensing Unit (CDU)
on the split type of air-conditioning was studied. The experiment used an air-conditioning with split type
12500 BTU/hr including capillary tube flow control meter on the Fan-coil unit. The temperature of
surrounding of 39+2°C and the room temperature of about 25+1°C were tested. The quantities of
Coefficient of Performance (COP) and the Energy Efficiency Ratio (EER) were studied by increasing the
length of refrigerant pipe from 3 to 6, 9 and 12 m, respectively. From the experiment, the changing of
refrigerant pipe length was reversible proportion to cooling rate. It is mean that the cooling rate decreased

with increasing the pipe length, On the other hand, the pipe length was proportional to electric power
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supplied to the compressor owing to effect of a high pressure drop. The comparison of COP and EER
showed that the value of COP and EER decreased with the increasing of pipe length 7% and 6.2%,
respectively. The effect of length of the refrigerant pipe on COP can be analyzed by the present study,
particular in the configuration of that split type air-conditioning FCU is installed lower than CDU; such as
apartment and government building. Additional, we can use this data in order to apply to design an air

condition system for small electric vehicle.
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cooling rate coefficient of Performance (COP). Using long tubes in a vertical 12 m, that is, energy
efficiency ratio (EER) The compressor is reduced by 7.76 %.the coefficient of performance of the cooling
(COP) increase by 9 % and power consumption down 5.62 % results in this study can be used with air-
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