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ĭĪĪňŗȮ5 
ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ 
 (Energy Conservation for  
Air Conditioning System) 

 
 
 

 
 
 
ėĺŅĴĽņėńĠĕŀĚŏĬŊŘŀľŅĺŇĝŅ 

ĔŅĶĮĶńĭŀŅĔŅĻĴňėĺŅĴĽņėńĠŀĵƞŅĚĵŇŗĚĨƞŀĝňĺŇĨĮĶŃěņĺńĬȮőħĵŏĜıŅŃĮĶŃŏĪĻœĪĵĪňŗĨńŘĚŀĵŌƞŒĬ 
ŏĕĨĳŌĴŇŀŅĔŅĻŐĭĭĶƟŀĬĝŊŘĬȮĳŅĵŒĬŀŅėŅĶěņŏĮƦĬĨƟŀĚĴňĔŅĶĮĶńĭŀŅĔŅĻŏıŊŗŀŒľƟŏěƟŅľĬƟŅĪňŗľĶŊŀĭŋėĸŅĔĶĽŅĴŅĶĩ
ĪņĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĨƞĔŖŏĮƦĬĪňŗĪĶŅĭĔńĬħňĺƞŅĔŅĶĮĶńĭŀŅĔŅĻĴňĔŅĶŒĝƟıĸńĚĚŅĬȮŐĸŃėƞŅŒĝƟěƞŅĵħƟŅĬıĸńĚĚŅĬ
ĪňŗĽŌĚȮ 

ĶŃĭĭĮĶńĭŀŅĔŅĻȮĮĶŃĔŀĭħƟĺĵŏėĶŊŗŀĚěńĔĶŐĸŃŀŋĮĔĶĦƢěņĬĺĬĴŅĔȮŀŋĮĔĶĦƢŏľĸƞŅĬňŘľĸŅĵĽƞĺĬ
ĽŅĴŅĶĩĮĶńĭĮĶŋĚŏıŊŗŀŒľƟĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĕŉŘĬĞŉŗĚěŃĝƞĺĵŒľƟĮĶŃľĵńħıĸńĚĚŅĬŐĸŃĸħėƞŅŒĝƟěƞŅĵĽŊĭŏĬŊŗŀĚĕŀĚĶŃĭĭ
ĮĶńĭŀŅĔŅĻĸĚœħƟȮĬŀĔěŅĔĬňŘȮĔŅĶŒĝƟĚŅĬĶŃĭĭĮĶńĭŀŅĔŅĻŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĔŖŏĮƦĬŀňĔŐĬĺĪŅĚľĬŉŗĚ 
ĪňŗĽŅĴŅĶĩĸħĔŅĶŒĝƟıĸńĚĚŅĬĸĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

ĺńĨĩŋĮĶŃĽĚėƢ 

1. ĶŌƟěńĔŀŋĮĔĶĦƢŐĸŃľĸńĔĔŅĶĪņĚŅĬĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻȮ 
2. ĪĶŅĭĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶĪņĚŅĬĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻ 
3. ŏĕƟŅŒěĺŇīňĨĶĺěĺńħŐĸŃĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅııĸńĚĚŅĬĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻ 
4. ĪĶŅĭĴŅĨĶĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻ 

 

 

 

 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ ȮȮȮȮȮȮȮȮ5-2 
 

5.1 ĭĪĬņ 

ĔŅĶĮĶńĭŀŅĔŅĻŏĮƦĬĔĶŃĭĺĬĔŅĶėĺĭėŋĴĽĳŅĺŃĕŀĚŀŅĔŅĻŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴėĺŅĴĨƟŀĚĔŅĶȮőħĵĪńŗĺœĮ
ĮƤěěńĵľĶŊŀıŅĶŅĴŇŏĨŀĶƢĕŀĚŀŅĔŅĻĪňŗĨƟŀĚėĺĭėŋĴĮĶŃĔŀĭħƟĺĵȮŀŋĦľĳŌĴŇȮėĺŅĴĝŊŘĬȮėĺŅĴĽŃŀŅħȮĔŅĶĔĶŃěŅĵĸĴȮ
ŐĸŃĮĶŇĴŅĦĸĴȮĔŅĶĮĶńĭŀŅĔŅĻĽŅĴŅĶĩŐĭƞĚĨŅĴĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶŒĝƟĚŅĬœħƟŏĮƦĬȮ 
2ȮĮĶŃŏĳĪȮėŊŀȮĔŅĶĮĶńĭŀŅĔŅĻŏıŊŗŀĽĶƟŅĚĽĳŅĺŃĽĭŅĵŐĔƞįŌƟŀĵŌƞŀŅĻńĵȮŐĸŃĔŅĶĮĶńĭŀŅĔŅĻŏıŊŗŀėĺĭėŋĴĽĳŅĺŃ
ŀŅĔŅĻŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŒĬŀŋĨĽŅľĔĶĶĴ 
 

ĽņľĶńĭĮĶŃŏĪĻœĪĵĞŉŗĚĴňĳŌĴŇŀŅĔŅĻŐĭĭĶƟŀĬĝŊŘĬȮľĬƟŅĪňŗľĸńĔĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻȮėŊŀȮĔŅĶĪņėĺŅĴŏĵŖĬ
ŐĸŃĸħėĺŅĴĝŊŘĬĕŀĚŀŅĔŅĻŒľƟŏĮƦĬœĮĨŅĴėĺŅĴĨƟŀĚĔŅĶȮőħĵŒĝƟĬŘņĵŅľĶŊŀĽŅĶĪņėĺŅĴŏĵŖĬŏĮƦĬĨńĺĔĸŅĚŒĬĔŅĶħŉĚ
ėĺŅĴĶƟŀĬĳŅĵŒĬıŊŘĬĪňŗĮĶńĭŀŅĔŅĻŀŀĔœĮĶŃĭŅĵĪŇŘĚĳŅĵĬŀĔ 
 

őħĵĮĔĨŇœĴƞĺƞŅěŃŏĮƦĬŀŅėŅĶīŋĶĔŇěľĶŊŀőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮĶŃĭĭĮĶńĭŀŅĔŅĻĴňĔŅĶŒĝƟıĸńĚĚŅĬ 
ĪňŗĽŌĚĴŅĔȮĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻěŉĚĽŅĴŅĶĩĮĶŃľĵńħıĸńĚĚŅĬ 
ŐĸŃĸħėƞŅŒĝƟěƞŅĵőħĵĶĺĴœħƟŏĮƦĬŀĵƞŅĚĴŅĔ 
 
5.2ȮŐįĬĳŌĴŇœĞőėĶŏĴĨĶŇĔ 

ŀŅĔŅĻĪňŗŀĵŌƞőħĵĶŀĭĨńĺŏĶŅĮĶŃĔŀĭħƟĺĵȮ2ȮĽƞĺĬȮėŊŀȮ1) ŀŅĔŅĻŐľƟĚȮȮ2) œŀĬŘņȮ&ľĶŊŀėĺŅĴĝŊŘĬ'ȮȮȮȮȮȮȮ
ŏĶŅĽŅĴŅĶĩĪĶŅĭėƞŅĽĴĭńĨŇĕŀĚŀŅĔŅĻĝŊŘĬœħƟěŅĔĔŅĶŀƞŅĬŐįĬĳŌĴŇœĞőėĶŏĴĨĶŇĔȮ(Psychrometric Chart)  

ŐįĬĳŌĴŇœĞőėĶŏĴĨĶŇĔĵńĚĽŅĴŅĶĩŒĝƟŏıŊŗŀŐĽħĚĽĳŅĺŃĕŀĚŀŅĔŅĻĪňŗŏĔŇħĕŉŘĬŒĬĔĶŃĭĺĬĔŅĶĮĶńĭŀŅĔŅĻĨƞŅĚŕȮŐĸŃ
ĽŅĴŅĶĩŒĝƟĮĶŃŏĴŇĬĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬȮ(Cooling Load) ĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻȮĞŉŗĚěŃĬņœĮĽŌƞ 
ĔŅĶĮĶŃŏĴŇĬėƞŅĕŀĚıĸńĚĚŅĬĪňŗŒĝƟĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻœħƟĨƞŀœĮ 
 

ŐįĬĳŌĴŇœĞőėĶŏĴĨĶŇĔĽŅĴŅĶĩŐĽħĚėƞŅĽĴĭńĨŇĪňŗĽņėńĠĕŀĚŀŅĔŅĻĝŊŘĬœħƟħńĚĬňŘ 
1. ŀŋĦľĳŌĴŇĔĶŃŏĮŅŃŐľƟĚ 
Ȯ(Dry-bulb Temperature) 

ŐĽħĚĭĬŐĔĬĬŀĬĕŀĚŐįĬĳŌĴŇȮĽŅĴŅĶĩĺńħŐĸŃŀƞŅĬœħƟħƟĺĵ
ŏĪŀĶƢőĴĴŇŏĨŀĶƢŐĭĭīĶĶĴħŅ 

2. ŀŋĦľĳŌĴŇĔĶŃŏĮŅŃŏĮƖĵĔ 
Ȯ(Wet-bulb Temperature) 

ŐĽħĚĭĬŏĽƟĬŐĬĺĪŐĵĚĕŀĚŐįĬĳŌĴŇȮĽŅĴŅĶĩĺńħŐĸŃŀƞŅĬœħƟěŅĔ
ŏĪŀĶƢőĴĴŇŏĨŀĶƢĪňŗĴňįƟŅľĶŊŀĽņĸňĝŋĭĬŘņľŋƟĴŀĵŌƞĪňŗĔĶŃŏĮŅŃ 

3.ȮŀŋĦľĳŌĴŇěŋħĔĸńŗĬĨńĺȮ 
(Dew-point Temperature) 

ėŊŀȮėƞŅĕŀĚŀŋĦľĳŌĴŇĪňŗĪņŒľƟœŀĬŘņŒĬŀŅĔŅĻŏĶŇŗĴĔĸńŗĬĨńĺȮőħĵŀŋĦľĳŌĴŇ
ěŋħĔĸńŗĬĨńĺĪňŗĳŅĺŃľĬŉŗĚŕȮŀƞŅĬœħƟőħĵĔŅĶĸŅĔŏĽƟĬŐĬĺĬŀĬěŅĔ
ĽĳŅĺŃĬńŘĬŕȮœĮĪŅĚĞƟŅĵĕŀĚŐįĬĳŌĴŇěĬĨńħŏĽƟĬőėƟĚėĺŅĴĝŊŘĬĽńĴıńĪīƢȮ
100% ŐĸŃėƞŅŀŋĦľĳŌĴŇĔĶŃŏĮŅŃŐľƟĚĪňŗŀƞŅĬœħƟȮĦȮěŋħĬńŘĬėŊŀŀŋĦľĳŌĴŇ
ěŋħĔĸńŗĬĨńĺ 

4. ėĺŅĴĝŊŘĬ  
4.1ȮėĺŅĴĝŊŘĬĽńĴĭŌĶĦƢȮ 
(Absolute Humidity) 

ľĴŅĵĩŉĚȮĴĺĸĕŀĚœŀĬŘņĨƞŀľĬŉŗĚľĬƞĺĵĮĶŇĴŅĨĶŀŅĔŅĻȮ&g-m3'Ȯ 
 

4.2ȮėĺŅĴĝŊŘĬěņŏıŅŃľĶŊŀ
ĽńħĽƞĺĬėĺŅĴĝŊŘĬ (Humidity 
Ratio) 

ľĴŅĵĩŉĚȮĴĺĸĕŀĚœŀĬŘņĨƞŀĴĺĸĕŀĚŀŅĔŅĻŐľƟĚľĬŉŗĚľĬƞĺĵȮ&g/kg'Ȯ 
ŐĽħĚĭĬŐĔĬĨńŘĚĕŀĚŐįĬĳŌĴŇ 
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                        5-3Ȯ ȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

4.3ȮėĺŅĴĝŊŘĬĽńĴıńĪīƢȮ 
(Relative Humidity) 

ľĴŅĵĩŉĚȮŀńĨĶŅĽƞĺĬĕŀĚėĺŅĴħńĬœŀĪňŗĮĶŇĴŅĦœŀĬŘņěĶŇĚŒĬŀŅĔŅĻĨƞŀ 
ėĺŅĴħńĬœŀĪňŗĮĶŇĴŅĦœŀĬŘņŀŇŗĴĨńĺĪňŗŀŋĦľĳŌĴŇŏħňĵĺĔńĬȮėƞŅėĺŅĴĝŊŘĬ 
ĽńĴıńĪīƢŐĽħĚĭĬŏĽƟĬőėƟĚĕŀĚŐįĬĳŌĴŇ 

5. ŏŀĬĪŅĸĮƖȮ 
&Enthalpy' 

ėŊŀȮĮĶŇĴŅĦıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĬŀŅĔŅĻȮĞŉŗĚĽŅĴŅĶĩŀƞŅĬœħƟěŅĔŏĽƟĬ
ĪŐĵĚŒĬŐįĬĳŌĴŇĪňŗĴňėĺŅĴĝńĬŒĔĸƟŏėňĵĚĔńĭŏĽƟĬŀŋĦľĳŌĴŇĔĶŃŏĮŅŃŏĮƖĵĔȮ
ėƞŅėĺŅĴĶƟŀĬĳŅĵŒĬĕŀĚŀŅĔŅĻĮĶŃĔŀĭħƟĺĵȮ2ȮĽƞĺĬȮėŊŀ 

5.1ȮȮėĺŅĴĶƟŀĬĽńĴįńĽȮ
&Sensible Heat' 

ľĴŅĵĩŉĚȮıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĪņŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇ
ĔĶŃŏĮŅŃŐľƟĚĕŀĚŀŅĔŅĻĪňŗėĺŅĴĝŊŘĬěņŏıŅŃėĚĪňŗ 

5.2 ȮėĺŅĴĶƟŀĬŐİĚȮ 
&Latent Heat' 

ľĴŅĵĩŉĚȮıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĪņŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚĮĶŇĴŅĦ
ėĺŅĴĝŊŘĬŒĬŀŅĔŅĻȮ&ŏĔŇħĔŅĶĶŃŏľĵȮľĶŊŀȮĔŅĶėĺĭŐĬƞĬ'ȮĪňŗŀŋĦľĳŌĴŇ
ĔĶŃŏĮŅŃŐľƟĚėĚĪňŗ 
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ĶŌĮĪňŗȮ5.2-1ȮėƞŅĽĴĭńĨŇĕŀĚŀŅĔŅĻĝŊŘĬĭĬŐįĬĳŌĴŇœĞőėĶŏĴĨĶŇĔ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ ȮȮȮȮȮȮȮȮ5-4 
 

5.2.1 ĔĶŃĭĺĬĔŅĶĮĶńĭŀŅĔŅĻ 

ĔĶŃĭĺĬĔŅĶĮĶńĭŀŅĔŅĻĴňŀĵŌƞľĸŅĵĸńĔļĦŃĕŉŘĬŀĵŌƞĔńĭěŋħĮĶŃĽĚėƢĕŀĚĔŅĶŒĝƟĚŅĬȮĨŅĶŅĚĪňŗȮ5.2-1Ȯ
ŐĸŃŐįĬĳŌĴŇœĞőėĶŏĴĨĶŇĔŒĬĶŌĮĪňŗȮ5.2-2ȮŐĽħĚĔĶŃĭĺĬĔŅĶĮĶńĭŀŅĔŅĻŒĬĸńĔļĦŃĨƞŅĚŕ 
 

ĨŅĶŅĚĪňŗȮ5.2-1ȮĔĶŃĭĺĬĔŅĶĮĶńĭŀŅĔŅĻ 

ĨņŐľĬƞĚŒĬ
ĶŌĮĪňŗȮ5.2-1  

ĔĶŃĭĺĬĔŅĶ 
 

ĺŇīňĔŅĶ ŀŋĦľĳŌĴŇ
ĔĶŃŏĮŅŃŐľƟĚ 

(oC) 

ėĺŅĴĝŊŘĬ
ĽńĴıńĪīƢȮ
&#) 

ŏŀĬĪŅĸĮƖȮ 
&kJ-kg' 

ĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ŏŀĬĪŅĸĮƖ
&kJ-kg' 

1­2 ĔŅĶĪņėĺŅĴŏĵŖĬ ėŀĵĸƢŏĵŖĬ 40­30 40­70 88­78.5 9.5 
2­3 ĔŅĶĪņėĺŅĴŏĵŖĬ

ŐĸŃĸħėĺŅĴĝŊŘĬ 
ėŀĵĸƢŏĵŖĬĪņėĺŅĴ
ŏĵŖĬŐĸŃŏĔŇħĔŅĶĔĸńŗĬ
Ĩńĺ 

30­15 70­93 78.5­40 38.5 

3+4­5 ĔŅĶįĽĴĶŃľĺƞŅĚ
ŀŅĔŅĻȮ0ȮĽĳŅĺŃ 

ĔĶŃŏĮŅŃŐľƟĚȮ13oC 
ĔĶŃŏĮŅŃŏĮƖĵĔȮ02oC 
5ȮŀĵŌƞĶŃľĺƞŅĚȮ3ȮŐĸŃȮ
4ȮŐĸŃŒĝƟĽńħĽƞĺĬĕŀĚ
ŀŅĔŅĻĪňŗœľĸ 

27 56 59 19 

5­6 ĔŅĶĪņėĺŅĴŏĵŖĬ
ŐĭĭĶŃŏľĵ 

ĨńĺĪņėĺŅĴŏĵŖĬŐĭĭ
ĶŃŏľĵŏĝŇĚıŅĦŇĝĵƢȮ
&ŀŋĦľĳŌĴŇĔĶŃŏĮŅŃ
ŏĮƖĵĔėĚĪňŗ'Ȯ
ĮĶŃĽŇĪīŇĳŅıȮ80% 

27­21.5 56­90 59 0 

5­7 ĔŅĶĪņėĺŅĴŏĵŖĬ 
ŐĭĭĶŃŏľĵŐĸŃŏĔŇħ
ĔŅĶĔĸńŗĬĨńĺ 

ĭĬŏĽƟĬŀŇŗĴĨńĺ 
 

27­2..5 56­/.. 59 0 

 
ĮĶŃőĵĝĬƢĽņėńĠĮĶŃĔŅĶľĬŉŗĚĕŀĚŐįĬĳŌĴŇœĞőėĶŏĴĨĶŇĔȮėŊŀȮĔŅĶŒĝƟėņĬĺĦĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬȮľĶŊŀĮĶŇĴŅĦ
ėĺŅĴĶƟŀĬĪňŗĨƟŀĚħŉĚŀŀĔěŅĔŀŅĔŅĻŒĬıŊŘĬĪňŗĮĶńĭŀŅĔŅĻȮĨńĺŀĵƞŅĚŏĝƞĬȮěŅĔĨŅĶŅĚĪňŗȮ5.2-1 ŀŅĔŅĻĪňŗįƞŅĬ
ĔĶŃĭĺĬĔŅĶĪņėĺŅĴŏĵŖĬŐĸŃĸħėĺŅĴĝŊŘĬȮ(2­3) ĞŉŗĚŏĮƦĬĔĶŃĭĺĬĔŅĶĪňŗŏĔŇħĕŉŘĬĪňŗėŀĵĸƢŏĵŖĬĕŀĚ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻȮŀŅĔŅĻěŃŏĮĸňŗĵĬĽĳŅĺŃěŅĔŀŋĦľĳŌĴŇȮ30oC ėĺŅĴĝŊŘĬĽńĴıńĪīƢȮ70% ŏĮƦĬŀŅĔŅĻĪňŗŀŋĦľĳŌĴŇȮ
15oC ėĺŅĴĝŊŘĬĽńĴıńĪīƢȮ93% ĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬĪňŗŏĔŇħĕŉŘĬĨƞŀŀŅĔŅĻȮ1 kgȮėŊŀȮėƞŅŏŀĬĪŅĸĮƖĪňŗŏĮĸňŗĵĬŐĮĸĚĞŉŗĚ
ŏĪƞŅĔńĭȮ38.5 kJ/kgȮľŅĔŀńĨĶŅĔŅĶœľĸĕŀĚŀŅĔŅĻĪňŗįƞŅĬėŀĵĸƢŏĵŖĬĴňėƞŅŏĪƞŅĔńĭȮ0.1 kJ/sȮľĴŅĵėĺŅĴĺƞŅȮ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĽŅĴŅĶĩĪņėĺŅĴŏĵŖĬľĶŊŀħŉĚėĺŅĴĶƟŀĬŀŀĔœħƟŒĬŀńĨĶŅȮ3.85 kJ/sȮľĶŊŀȮ3.85 kWȮ&ŏĪňĵĭŏĪƞŅ
ĔńĭȮ13,136 Btu/h'Ȯ 

ėƞŅŀńĨĶŅĔŅĶĪņėĺŅĴŏĵŖĬľĶŊŀėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬĬňŘȮĽŅĴŅĶĩĬņœĮŒĝƟėņĬĺĦĮĶŇĴŅĦıĸńĚĚŅĬĪňŗŒĝƟ
ŐĸŃĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻĨƞŀœĮœħƟ 
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äúÜØöć 5.2-2 ĀÝÚáúâõăÌāÅäÿâÖäõÂÖóâ
ÂäñÛèÚÂóäÜäòÛîóÂóéĂÚÖóäóÈØöć 5.2-1 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-6 

5.3 ĺńĢěńĔĶĔŅĶĪņėĺŅĴŏĵŖĬŐĭĭŀńħœŀ 

őħĵĽƞĺĬŒľĠƞȮĶŃĭĭĮĶńĭŀŅĔŅĻěŃŒĝƟľĬƞĺĵĪņėĺŅĴŏĵŖĬȮ(Refrigeration Unit)ȮĪňŗĪņĚŅĬőħĵŀŅĻńĵ
ľĸńĔĔŅĶĕŀĚĺńĢěńĔĶĔŅĶĪņėĺŅĴŏĵŖĬŐĭĭŀńħœŀȮ(Vapor Compression Cycle) ěŅĔĶŌĮĪňŗȮ5.3-1 ĺńĢěńĔĶĔŅĶĪņ
ėĺŅĴŏĵŖĬŐĭĭŀńħœŀĮĶŃĔŀĭħƟĺĵŀŋĮĔĶĦƢıŊŘĬģŅĬȮ4 ĝŋħȮœħƟŐĔƞ 

ŀŋĮĔĶĦƢıŊŘĬģŅĬĕŀĚĺńĢěńĔĶĔŅĶĪņėĺŅĴŏĵŖĬŐĭĭŀńħœŀ 
1. ŏėĶŊŗŀĚĶŃŏľĵ
ľĶŊŀėŀĵĸƢŏĵŖĬȮ
(Evaporator) 

ĪņľĬƟŅĪňŗħŉĚėĺŅĴĶƟŀĬěŅĔŀŅĔŅĻȮ&ľĶŊŀĬŘņŒĬĔĶĦňĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ'ȮĪňŗŏėĸŊŗŀĬ
įƞŅĬėŀĵĸƢŏĵŖĬȮŏıŊŗŀĪņŒľƟĽŅĶĪņėĺŅĴŏĵŖĬĞŉŗĚœľĸŀĵŌƞĳŅĵŒĬėŀĵĸƢŏĵŖĬŏĮĸňŗĵĬĽĩŅĬŃ
ěŅĔĕŀĚįĽĴĶŃľĺƞŅĚĕŀĚŏľĸĺŐĸŃœŀĪňŗėĺŅĴħńĬĨŗņȮŀŋĦľĳŌĴŇĨŗņȮœĮŏĮƦĬœŀĪňŗėĺŅĴħńĬ
ŐĸŃŀŋĦľĳŌĴŇŒĔĸƟŏėňĵĚĔńĬ 

2.ȮŏėĶŊŗŀĚŀńħœŀľĶŊŀ
ėŀĴŏıĶĽŏĞŀĶƢȮ
(Compressor) 

ĪņľĬƟŅĪňŗŏıŇŗĴėĺŅĴħńĬŐĸŃŀŋĦľĳŌĴŇĕŀĚĽŅĶĪņėĺŅĴŏĵŖĬȮėŀĴŏıĶĽŏĞŀĶƢěŃŀńħœŀĽŅĶ
ĪņėĺŅĴŏĵŖĬĞŉŗĚĴňėĺŅĴħńĬŐĸŃŀŋĦľĳŌĴŇĨŗņŒľƟĴňėĺŅĴħńĬŐĸŃŀŋĦľĳŌĴŇĽŌĚĕŉŘĬȮŏıŊŗŀĽƞĚ
ĨƞŀœĮĵńĚėŀĬŏħĬŏĞŀĶƢȮėŀĴŏıĶĽŏĞŀĶƢŏĮƦĬŀŋĮĔĶĦƢĪňŗĪņŒľƟĽŅĶĪņėĺŅĴŏĵŖĬŏĔŇħĔŅĶ
œľĸŏĺňĵĬŒĬĶŃĭĭȮŐĸŃĴňŀŋĦľĳŌĴŇĽŌĚıŀĪňŗěŃĶŃĭŅĵėĺŅĴĶƟŀĬĪŇŘĚĽŌƞĽŇŗĚŐĺħĸƟŀĴ 

3. ŏėĶŊŗŀĚėĺĭŐĬƞĬȮ
ľĶŊŀėŀĬŏħĬŏĞŀĶƢȮ
(Condenser) 

ĪņľĬƟŅĪňŗĶŃĭŅĵėĺŅĴĶƟŀĬŀŀĔěŅĔĽŅĶĪņėĺŅĴŏĵŖĬĪňŗĴŅěŅĔėŀĴŏıĶĽŏĞŀĶƢȮőħĵĽŅĶ
ĪņėĺŅĴŏĵŖĬěŃŏĮĸňŗĵĬĽĩŅĬŃěŅĔœŀĪňŗėĺŅĴħńĬĽŌĚȮŀŋĦľĳŌĴŇĽŌĚȮŏĮƦĬĕŀĚŏľĸĺĪňŗėĺŅĴ
ħńĬĽŌĚȮŀŋĦľĳŌĴŇĽŌĚȮĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬŀŅěŒĝƟĺŇīňĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵŀŅĔŅĻľĶŊŀ
ĬŘņĔŖœħƟ 

4. ĺŅĸƢĺĸħėĺŅĴ
ħńĬȮ(Expansion 
Valve) 

ĪņľĬƟŅĪňŗĸħėĺŅĴħńĬĕŀĚĽŅĶĪņėĺŅĴŏĵŖĬĪňŗĴŅěŅĔėŀĬŏħĬŏĞŀĶƢȮĽŅĶĪņėĺŅĴŏĵŖĬ
ěŃŏĮĸňŗĵĬĽĩŅĬŃěŅĔĕŀĚŏľĸĺėĺŅĴħńĬĽŌĚȮŀŋĦľĳŌĴŇĽŌĚȮŏĮƦĬĕŀĚįĽĴĶŃľĺƞŅĚ
ĕŀĚŏľĸĺŐĸŃœŀĪňŗėĺŅĴħńĬĨŗņȮŀŋĦľĳŌĴŇĨŗņȮĔƞŀĬœľĸŏĕƟŅĽŌƞŏėĶŊŗŀĚĶŃŏľĵĨƞŀœĮ 

 
ĺńġěńĔĶĔŅĶĪņėĺŅĴŏĵŖĬŐĭĭŀńħœŀŐĽħĚœħƟħńĚĶŌĮĪňŗȮ5.3-1 őħĵĴňľĸńĔĔŅĶĪņĚŅĬėŊŀȮĽŅĶĪņėĺŅĴŏĵŖĬěŃĶńĭ
ıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĴňŀŋĦľĳŌĴŇĨŗņȮ(QLȮľĶŊŀȮĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬȮľĶŊŀȮcooling load) ŐĸŃĩƞŅĵŏĪıĸńĚĚŅĬ
ėĺŅĴĶƟŀĬŀŀĔĪňŗŀŋĦľĳŌĴŇĽŌĚȮ(QH)ȮőħĵĪňŗĪńŘĚĽŀĚĔĶŃĭĺĬĔŅĶȮĽŅĶĪņėĺŅĴŏĵŖĬěŃĴňėĺŅĴħńĬėĚĪňŗĶŃľĺƞŅĚĪňŗĴňĔŅĶ
ĩƞŅĵŏĪėĺŅĴĶƟŀĬȮĞŉŗĚĔŅĶĪňŗĽŅĶĪņėĺŅĴŏĵŖĬěŃĶńĭıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĴňŀŋĦľĳŌĴŇĨŗņœħƟĬńŘĬȮĽŅĶĪņėĺŅĴŏĵŖĬ
ěŃĨƟŀĚĶŃŏľĵĔĸŅĵŏĮƦĬœŀĪňŗėĺŅĴħńĬĨŗņȮŐĸŃĔŅĶĪňŗĽŅĶĪņėĺŅĴŏĵŖĬěŃĶŃĭŅĵėĺŅĴĶƟŀĬŀŀĔœĮĵńĚĽŇŗĚŐĺħĸƟŀĴĪňŗ
ĴňŀŋĦľĳŌĴŇĽŌĚĬńŘĬȮĽŅĶĪņėĺŅĴŏĵŖĬěŃĨƟŀĚėĺĭŐĬƞĬĔĸŅĵŏĮƦĬĕŀĚŏľĸĺĪňŗėĺŅĴħńĬĽŌĚȮ 

ŏĬŊŗŀĚěŅĔĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬěŅĔŐľĸƞĚėĺŅĴĶƟŀĬŀŋĦľĳŌĴŇĨŗņȮ(TL) œĮĵńĚĽŇŗĚŐĺħĸƟŀĴĪňŗĴňŀŋĦľĳŌĴŇĽŌĚĔĺƞŅȮ(TH) 
ĬńŘĬœĴƞĽŅĴŅĶĩŏĔŇħĕŉŘĬœħƟŏŀĚĨŅĴīĶĶĴĝŅĨŇȮħńĚĬńŘĬȮěŉĚĨƟŀĚŒĝƟıĸńĚĚŅĬĔĸŒĬĔŅĶĕńĭŏėĸŊŗŀĬĶŃĭĭȮĞŉŗĚŒĬĺńĢěńĔĶĔŅĶ
ĪņėĺŅĴŏĵŖĬŐĭĭŀńħœŀȮĔŖėŊŀıĸńĚĚŅĬĪňŗĨƟŀĚŒĝƟŒĬĔŅĶĕńĭŏėĸŊŗŀĬėŀĴŏıĶĽŏĞŀĶƢĬńŗĬŏŀĚȮĽƞĺĬĺŇīňĔŅĶĸħėĺŅĴħńĬĪņ
œħƟőħĵĔŅĶŒľƟĽŅĶĪņėĺŅĴŏĵŖĬœľĸįƞŅĬŀŋĮĔĶĦƢĸħėĺŅĴħńĬ ŏĝƞĬȮĪƞŀĪŀĚŐħĚĕĬŅħŏĸŖĔŏĶňĵĔĺƞŅȮľĸŀħĶŌŏĸŖĔȮ
(Capillary tube) ľĶŊŀĺŅĸƢĺĸħėĺŅĴħńĬ (Expansion Valve)  
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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TH+ȹTH= TC   
 TH = îùÔìáúâõîóÂóéìäøîÚĈČóØöćĂË­äñÛóãÅèóâä­îÚ    

ÅîÚÿÕÚÿÌîä°

ÿÅäøćîÈäñÿìã                                     

TL = îùÔìáúâõîóÂóéĂÚì­îÈÜäòÛîóÂóé ìäøîÚĈČóØöćÉñØČóĂì­ÿãĆÚ 
QL

QH 

W

ÅîâÿßäëÿÌîä° 

îùÜÂäÔ°æÕÅèóâÕòÚ                                           

TL- ȹTL=TE    

PC

PE  

ĶŌĮĪňŗȮ5.3-1 ĺńĢěńĔĶĔŅĶĪņėĺŅĴŏĵŖĬŐĭĭŀńħœŀ 
 

őħĵĽĶŋĮȮŒĬĺńĢěńĔĶĔŅĶĪņėĺŅĴŏĵŖĬŐĭĭŀńħœŀȮĽŅĶĪņėĺŅĴŏĵŖĬěŃĶńĭıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĴňŀŋĦľĳŌĴŇĨŗņȮ
(QL) ŒĬŏėĶŊŗŀĚĶŃŏľĵȮľĸńĚěŅĔĬńŘĬěŃĩŌĔŀńħŒľƟĴňėĺŅĴħńĬĽŌĚĕŉŘĬħƟĺĵėŀĴŏıĶĽŏĞŀĶƢĞŉŗĚĨƟŀĚŒĝƟıĸńĚĚŅĬŒĬĔŅĶ
ĕńĭŏėĸŊŗŀĬȮ(W) ěŅĔĬńŘĬȮĽŅĶĪņėĺŅĴŏĵŖĬěŃĶŃĭŅĵėĺŅĴĶƟŀĬŒľƟĔńĭĽŇŗĚŐĺħĸƟŀĴĪňŗĴňŀŋĦľĳŌĴŇĽŌĚȮ&QH) ŐĸŃěŃĩŌĔ
ĸħėĺŅĴħńĬħƟĺĵŀŋĮĔĶĦƢĸħėĺŅĴħńĬȮěŅĔĬńŘĬěŃŏĕƟŅœĮĶńĭėĺŅĴĶƟŀĬŒĬŏėĶŊŗŀĚĶŃŏľĵŀňĔĺĬŏĺňĵĬŏĮƦĬĺńĢěńĔĶ  
 

ěŃŏľŖĬĺƞŅȮŒĬĺńĢěńĔĶĪņėĺŅĴŏĵŖĬěŃĴňĽƞĺĬėĺŅĴħńĬĨŗņŐĸŃĽƞĺĬėĺŅĴħńĬĽŌĚ ĞŉŗĚėŀĴŏıĶĽŏĞŀĶƢȮėŊŀȮ
ľńĺŒěŒĬĔŅĶħŌħĽŅĶĪņėĺŅĴŏĵŖĬěŅĔėĺŅĴħńĬĨŗņŐĸƟĺŀńħŒľƟŏĮƦĬėĺŅĴħńĬĽŌĚ ĞŉŗĚŏĮƦĬĨńĺĽņėńĠĪňŗŒĝƟıĸńĚĚŅĬĽƞĺĬ
ŒľĠƞ ĩƟŅĨƟŀĚĔŅĶŀńħĽŅĶĪņėĺŅĴŏĵŖĬĮĶŇĴŅĦŏħňĵĺĔńĬ ėĺŅĴħńĬħƟŅĬĽŌĚĵŇŗĚĽŌĚĔŖěŃŒĝƟıĸńĚĚŅĬŒĬĔŅĶŀńħĵŇŗĚĴŅĔ 
ľĶŊŀėĺŅĴħńĬħƟŅĬĨŗņľĶŊŀėĺŅĴħńĬĶŃŏľĵĵŇŗĚĨŗņĔŖěŃŒĝƟıĸńĚĚŅĬŒĬĔŅĶŀńħĵŇŗĚĴŅĔŏĝƞĬĔńĬ  
 

5.3.1 ĺńĢěńĔĶĔŅĶĪņėĺŅĴŏĵŖĬŐĭĭŀńħœŀŐĭĭŀŋħĴėĨŇ 

ĺńĢěńĔĶĔŅĶĪņėĺŅĴŏĵŖĬŐĭĭŀŋħĴėĨŇ ŏĮƦĬĺńĢěńĔĶĪňŗŏĮƦĬĨƟĬŐĭĭĕŀĚŏėĶŊŗŀĚĪņėĺŅĴŏĵŖĬŐĭĭŀńħœŀ
ľĶŊŀȮŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪňŗŒĝƟĔńĬŀĵŌƞĪŋĔĺńĬĬňŘ ĺńĢěńĔĶĬňŘĮĶŃĔŀĭħƟĺĵĔĶŃĭĺĬĔŅĶĨƞŅĚŕ ėŊŀ 

ŏĽƟĬ ĔĶŃĭĺĬĔŅĶ 
1-2 ĔĶŃĭĺĬĔŅĶŀńħŐĭĭĵƟŀĬĔĸńĭœħƟőħĵœĴƞĴňĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮľĶŊŀĔĶŃĭĺĬĔŅĶœŀŏĞĬőĪĶĮƕĔ 
2-3 ĔĶŃĭĺĬĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮ&ĶŃĭŅĵėĺŅĴĶƟŀĬ'ȮŒĬėŀĬŏħĬŏĞŀĶƢŐĭĭėĺŅĴħńĬėĚĪňŗ 
3-4 ĔĶŃĭĺĬĔŅĶĸħėĺŅĴħńĬőħĵœĴƞĴňĚŅĬŏĕƟŅĴŅŏĔňŗĵĺĕƟŀĚ ŐĸŃœĴƞĴňĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
4-1 ĔĶŃĭĺĬĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ (ĪņėĺŅĴŏĵŖĬ) ŒĬŏėĶŊŗŀĚĶŃŏľĵ ŐĭĭėĺŅĴħńĬėĚĪňŗ 
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ĶŌĮĪňŗȮ5.3-2 T-S ŐĸŃ P-h œħŀŃŐĔĶĴĕŀĚĺńĢěńĔĶŏėĶŊŗŀĚĪņėĺŅĴŏĵŖĬŀŋħĴėĨŇ 
 
ŒĬĺńĢěńĔĶĔŅĶĪņėĺŅĴŏĵŖĬŐĭĭŀńħœŀŒĬŀŋħĴėĨŇĬňŘȮěŃĽĴĴŋĨŇĪƞŀŒľƟĪňŗĨƞŀĶŃľĺƞŅĚŀŋĮĔĶĦƢľĶŊŀŏėĶŊŗŀĚĪńŘĚľĴħœĴƞĴň
ėĺŅĴŏĽňĵħĪŅĬ ĬńŗĬėŊŀȮėĺŅĴħńĬėĚĪňŗĕĦŃœľĸįƞŅĬĪƞŀ 

ěŋħĴŋƞĚľĴŅĵĕŀĚĺńĢěńĔĶŀŋħĴėĨŇĬňŘŏıŊŗŀŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅı ŏĴŊŗŀĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĺŃĨƞŅĚŕ ŒĬĺńĢ
ěńĔĶ ľĶŊŀĔŅĶŏĮĸňŗĵĬĝĬŇħĽŅĶĪņėĺŅĴŏĵŖĬ ŐĸŃŏĮƦĬĔŅĶĭŀĔĩŉĚĕŀĭŏĕĨĕŀĚĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĪņėĺŅĴ
ŏĵŖĬěĶŇĚĪňŗŒĝƟĔńĬŀĵŌƞ 

ěŅĔĺńĢěńĔĶĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢ ĶŌĮĪňŗȮ5,3-2Ȯ(ĕ) ěŃŏľŖĬœħƟĺƞŅĴňĨńĺŐĮĶĪňŗĽņėńĠ 2 ĨńĺŏĪƞŅĬńŘĬȮėŊŀ PC ŐĸŃ PE 
ĽƞĺĬȮTC ŐĸŃ TE ŒĬĶŌĮĪňŗȮ5,3-2Ȯ&Ĕ'ȮĬńŘĬȮěŃĴňėƞŅĪňŗĕŉŘĬŀĵŌƞĔńĭȮPC ŐĸŃ PEȮĨŅĴĸņħńĭȮőħĵĨńĺŐĮĶħńĚĔĸƞŅĺĬňŘěŃĴňĝŊŗŀ
ŏĶňĵĔħńĚĨƞŀœĮĬňŘ 

ĨńĺŐĮĶ ėĺŅĴľĴŅĵ 

PC ėĺŅĴħńĬħƟŅĬĽŌĚľĶŊŀėĺŅĴħńĬŒĬėŀĬŏħĬŏĞŀĶƢȮ(High/Discharge/Head/ Condensing  
Pressure) 

PE ėĺŅĴħńĬħƟŅĬĨŗņľĶŊŀėĺŅĴħńĬŒĬŏėĶŊŗŀĚĶŃŏľĵ (Low/Suction/Back/ Evaporating Pressure) 

TC ŀŋĦľĳŌĴŇŀŇŗĴĨńĺħƟŅĬėĺŅĴħńĬĽŌĚ (Condensing Temperature or Saturated Discharge  
Temperature) ėŊŀȮŀŋĦľĳŌĴŇŀŇŗĴĨńĺ (Saturated Temperature) ĪňŗĨĶĚĔńĭėĺŅĴħńĬħƟŅĬĽŌĚ (PC) 

TE ŀŋĦľĳŌĴŇŀŇŗĴĨńĺħƟŅĬėĺŅĴħńĬĨŗņľĶŊŀħƟŅĬħŌħ (Evaporating Temperature or Saturated  
Suction Temperature) ėŊŀŀŋĦľĳŌĴŇŀŇŗĴĨńĺĪňŗĨĶĚĔńĭėĺŅĴħńĬħƟŅĬĨŗņ (PE) 

 

ŒĬĪŅĚĮĢŇĭńĨŇěŃĽŃħĺĔĔĺƞŅĩƟŅĔĸƞŅĺĩŉĚ TC ŐĸŃ TE ŐĪĬĔŅĶĔĸƞŅĺĩŉĚ PC ŐĸŃȮPE ħńĚĬńŘĬȮĨŅĶŅĚœŀĶƟŀĬĵŇŗĚĵĺħ
ľĶŊŀœŀĞŌŏĮŀĶƢŁňĪĭŅĚĨŅĶŅĚȮěŉĚŐĽħĚħƟĺĵėƞŅŀŋĦľĳŌĴŇŀŇŗĴĨńĺŐĪĬėĺŅĴħńĬ őħĵėĺŅĴħńĬıŇĴıƢœĺƟŒĬĺĚŏĸŖĭ 

ŏĶŅĽŅĴŅĶĩėņĬĺĦĽĴĶĶĩĬŃĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚĺńĢěńĔĶėĺŅĴŏĵŖĬŐĭĭŀńħœŀőħĵŒĝƟĔġĕƟŀĪňŗľĬŉŗĚĕŀĚŏĪŀĶƢőĴ
œħĬŅĴŇĔĽƢȮőħĵĽĴĴŋĨŇŒľƟĴňĽŅĶĪņėĺŅĴŏĵŖĬœľĸįƞŅĬ 1 ľĬƞĺĵĴĺĸ ŏĝƞĬ 1 kg (ĔĔ.) ĩƟŅĨƟŀĚĔŅĶıĸńĚĚŅĬĨƞŀľĬƞĺĵ
ŏĺĸŅȮ(kJ/s = kW) ĔŖŏŀŅŀńĨĶŅĔŅĶœľĸĕŀĚĴĺĸėŌĦĔńĭıĸńĚĚŅĬĨƞŀľĬƞĺĵĴĺĸĬńŘĬ  



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-9ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ěŅĔĶŌĮĪňŗ 5,3-2 

   

ŐĸŃĪňŗŀŋĮĔĶĦƢĸħėĺŅĴħńĬ   
   

ĩƟŅ  = ŀńĨĶŅĔŅĶœľĸĕŀĚĴĺĸ 

             

ĕĬŅħĔņĸńĚĕŀĚĴŀŏĨŀĶƢĪňŗĜŋħėŀĴŏıĶĽŏĞŀĶƢ 
  

  

ėĺŅĴĶƟŀĬĪňŗĨƟŀĚĶŃĭŅĵĪŇŘĚĪňŗėŀĬŏħĬŏĞŀĶƢ 
  

  

ŐĸŃ   

ĮĶŃĽŇĪīŇĳŅı (Coefficient of Performance) 

         
 

5.3.2ȮĺńĢěńĔĶŏėĶŊŗŀĚĪņėĺŅĴŏĵŖĬŐĭĭŀńħœŀĪŅĚĮĢŇĭńĨŇ 

ŒĬĪŅĚĮĢŇĭńĨŇėŀĴŏıĶĽŏĞŀĶƢĪňŗŒĝƟŒĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻ ĴńĔěŃŏĮƦĬŐĭĭľŋƟĴĮƕħĝŇħȮ(Hermetic 
Compressor)ȮėŊŀȮĪńŘĚėŀĴŏıĶĽŏĞŀĶƢŐĸŃĴŀŏĨŀĶƢĕńĭĩŌĔľŋƟĴĴŇħĝŇħŒĬĔĸƞŀĚľĶŊŀĩńĚőĸľŃ őħĵœŀĽŅĶĪņėĺŅĴŏĵŖĬ
ĪňŗœľĸŏĕƟŅėŀĴŏıĶĽŏĞŀĶƢěŃħŌħėĺŅĴĶƟŀĬĪňŗĩƞŅĵŀŀĔěŅĔĴŀŏĨŀĶƢŐĸŃėŀĴŏıĶĽŏĞŀĶƢŏŀĚĔĸńĭŏĕƟŅœĮĽŌƞĽŅĶĪņėĺŅĴ
ŏĵŖĬ ĬńŗĬĔŖŏĮĶňĵĭŏľĴŊŀĬŒĬĔĶŃĭĺĬĔŅĶ 1-2 œĴƞĴňĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬħńĚŐĽħĚŒĬĶŌĮĪňŗȮ5,3-3 ŐĨƞŒĬĪŅĚĮĢŇĭńĨŇ
ěŃĴňėĺŅĴŏĽňĵħĪŅĬĪňŗŏĔŇħěŅĔĔŅĶœľĸŒĬĪƞŀĽŅĶĪņėĺŅĴŏĵŖĬ ěŉĚĪņŒľƟŏŀĬőĪĶĮƖŏıŇŗĴĕŉŘĬ ŏĝƞĬŏħňĵĺĔńĭŏŀĬĪńĸĮƖ 
ĬńŗĬĔŖľĴŅĵĩŉĚĺƞŅȮĽĳŅĺŃĪňŗ 2± ěŃĶƟŀĬ (ĴňŀŋĦľĳŌĴŇĽŌĚ) ĔĺƞŅĪŅĚĪķļġňĪňŗĽĴĭŌĶĦƢľĶŊŀŀŋħĴėĨŇȮ(ĽĳŅĺŃĪňŗ 2) ħńĚĬńŘĬ
ĔņĸńĚĪňŗĨƟŀĚŒĝƟěĶŇĚŒĬĪŅĚĮĢŇĭńĨŇ WC-ACTUALȮĪňŗĺńħŀŀĔĴŅœħƟĔŖěŃĴŅĔĔĺƞŅĔņĸńĚĪŅĚĪķļġňȮľĶŊŀ 

WC-ACTUAL= h2±- h1  

ĬńŗĬėŊŀ ĮĶŃĽŇĪīŇĳŅıĕŀĚėŀĴŏıĶĽŏĞŀĶƢ hC ěŃĬŇĵŅĴœħƟħńĚĬňŘ 

hC  = WC/ WC-ACTUAL = (h2- h1)/ (h2±- h1) 
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ĶŌĮĪňŗȮ5.3-3 T-S ŐĸŃ P-h œħŀŃŐĔĶĴĕŀĚĺńĢěńĔĶŏėĶŊŗŀĚĪņėĺŅĴŏĵŖĬĪŅĚĮĢŇĭńĨŇ 
 

5.4 ľĸńĔĔŅĶĪņĚŅĬĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻ 

ĽņľĶńĭőĶĚĚŅĬŐĸŃŀŅėŅĶīŋĶĔŇěĕĬŅħŒľĠƞȮĶŃĭĭĮĶńĭŀŅĔŅĻĪňŗĬŇĵĴĨŇħĨńŘĚŐĸŃŒĝƟĚŅĬĴńĔŏĮƦĬĶŃĭĭ
ĮĶńĭŀŅĔŅĻŐĭĭĶĺĴĻŌĬĵƢȮ&Central Air-conditioning System) őħĵŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ&Chiller) ŏĮƦĬŐĭĭ
ĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵĬŘņȮĞŉŗĚĴňĮĶŃĽŇĪīŇĳŅıĔŅĶĪņĚŅĬĽŌĚĔĺƞŅŐĭĭĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵŀŅĔŅĻ (ĶŌĮĪňŗȮ5.4-1) 
 
ħńĚŐĽħĚŒĬĶŌĮĪňŗȮ5.4-1 ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĭĭŀńħœŀĮĶŃĔŀĭħƟĺĵȮėŀĴŏıĶĽŏĞŀĶƢ (Compressor)ȮėŀĬŏħĬŏĞŀĶƢ 
(Condenser)ȮŏėĶŊŗŀĚĶŃŏľĵ (Evaporator)ȮŐĸŃĺŅĸƢĺĸħėĺŅĴħńĬȮ(Expansion Valve)ȮőħĵĴňĽŅĶĪņėĺŅĴŏĵŖĬȮ
ŏĝƞĬȮR134 a ĭĶĶěŋŀĵŌƞĳŅĵŒĬĺĚěĶĽŅĶĪņėĺŅĴŏĵŖĬȮ 
 
ŏĴŊŗŀĮƚŀĬœĲĲƚŅŒľƟėŀĴŏıĶĽŏĞŀĶƢȮėŀĴŏıĶĽŏĞŀĶƢěŃħŌħœŀĽŅĶĪņėĺŅĴŏĵŖĬěŅĔŏėĶŊŗŀĚĶŃŏľĵŐĸƟĺŀńħĽƞĚœĮĪňŗ
ėŀĬŏħĬŏĞŀĶƢȮĪňŗŏėĶŊŗŀĚĶŃŏľĵȮĽŅĶĪņėĺŅĴŏĵŖĬěŃĴňėĺŅĴħńĬŐĸŃŀŋĦľĳŌĴŇĨŗņȮĽŅĶĪņėĺŅĴŏĵŖĬěŃħŌħėĺŅĴĶƟŀĬ
ěŅĔĬŘņŏĵŖĬĪňŗœľĸįƞŅĬŏėĶŊŗŀĚĶŃŏľĵŐĸŃĶŃŏľĵĔĸŅĵŏĮƦĬœŀȮŒĬĕĦŃŏħňĵĺĔńĬĪňŗėŀĬŏħĬŏĞŀĶƢȮĽŅĶĪņėĺŅĴŏĵŖĬěŃ
ĴňėĺŅĴħńĬŐĸŃŀŋĦľĳŌĴŇĽŌĚȮėĺŅĴĶƟŀĬěŅĔĽŅĶĪņėĺŅĴŏĵŖĬěŃĩƞŅĵŏĪŒľƟĔńĭĬŘņľĸƞŀŏĵŖĬĪņŒľƟĽŅĶĪņėĺŅĴŏĵŖĬĔĸńŗĬ
ĨńĺĔĸŅĵŏĮƦĬĕŀĚŏľĸĺĪňŗėĺŅĴħńĬĽŌĚȮŏĴŊŗŀĽŅĶĪņėĺŅĴŏĵŖĬœľĸįƞŅĬĺŅĸƢĺĸħėĺŅĴħńĬȮėĺŅĴħńĬĔŖěŃĸħĸĚŏĪƞŅĔńĭ
ėĺŅĴħńĬĨŗņĪňŗŏėĶŊŗŀĚĶŃŏľĵȮĽŅĶĪņėĺŅĴŏĵŖĬĔŖěŃœľĸėĶĭȮĺńĢěńĔĶĽŅĶĪņėĺŅĴŏĵŖĬ 
 
ĬŘņľĸƞŀŏĵŖĬŏĴŊŗŀœħƟĶńĭėĺŅĴĶƟŀĬěŅĔėŀĬŏħĬŏĞŀĶƢěŃĴňŀŋĦľĳŌĴŇĽŌĚĕŉŘĬȮŏĴŊŗŀĩŌĔŏėĶŊŗŀĚĽŌĭĬŘņľĸƞŀŏĵŖĬĽƞĚœĮĪňŗľŀ
ĶŃĭŅĵėĺŅĴĶƟŀĬȮ(Cooling Tower)ȮĔŖěŃĩƞŅĵŏĪėĺŅĴĶƟŀĬŒľƟĔńĭŀŅĔŅĻőħĵĔŅĶĶŃŏľĵĬŘņȮĪņŒľƟĬŘņĪňŗŏľĸŊŀŏĵŖĬ
ĸĚȮŐĸƟĺœľĸĔĸńĭœĮĶńĭėĺŅĴĶƟŀĬĪňŗėŀĬŏħĬŏĞŀĶƢŀňĔĪņŒľƟėĶĭȮĺńĢěńĔĶĬŘņľĸƞŀŏĵŖĬ 
 
ĬŘņŏĵŖĬŏĴŊŗŀĩƞŅĵŏĪėĺŅĴĶƟŀĬŒľƟĔńĭŏėĶŊŗŀĚĶŃŏľĵĔŖĴňŀŋĦľĳŌĴŇĨŗņĸĚȮŏĴŊŗŀĩŌĔŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬĽƞĚœĮĪňŗŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬ 
(Air Handling Unit)ȮĔŖěŃĩƞŅĵŏĪėĺŅĴĶƟŀĬŒľƟĔńĭŀŅĔŅĻĪņŒľƟĬŘņĶƟŀĬĕŉŘĬŐĸƟĺœľĸĔĸńĭœĮĩƞŅĵŏĪėĺŅĴĶƟŀĬŒľƟĔńĭ
ŏėĶŊŗŀĚĶŃŏľĵŀňĔĪņŒľƟėĶĭȮĺńĢěńĔĶĬŘņŏĵŖĬ 
 
ŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬěŃħŌħŀŅĔŅĻĶƟŀĬěŅĔľƟŀĚĮĶńĭŀŅĔŅĻįƞŅĬĶŃĭĭĪƞŀĸĴœĮĩƞŅĵŏĪėĺŅĴĶƟŀĬŒľƟĔńĭĬŘņŏĵŖĬĪņŒľƟ
ŀŅĔŅĻĴňŀŋĦľĳŌĴŇĨŗņĸĚŐĸƟĺĽƞĚĔĸńĭœĮĪňŗľƟŀĚĮĶńĭŀŅĔŅĻĪņŒľƟėĶĭȮĺńĢěńĔĶĸĴŏĵŖĬ 
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ĶŌĮĪňŗȮ5.4-1 ŐįĬĳŅıĶŃĭĭĮĶńĭŀŅĔŅĻ 
 

5.5ȮȮŀŋĮĔĶĦƢľĸńĔŒĬĶŃĭĭĮĶńĭŀŅĔŅĻ 
 

5.5.1 ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ&Water Chiller) 

 ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŏĮƦĬŀŋĮĔĶĦƢĪňŗĪņľĬƟŅĪňŗįĸŇĨĬŘņŏĵŖĬĽƞĚœĮŒľƟĔńĭŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒĝƟ
ėŀĴŏıĶĽŏĞŀĶƢœħƟľĸŅĵŐĭĭȮ 

Â) ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĕĬŅħŒľĠƞĮĶŃĴŅĦȮ500 ĨńĬėĺŅĴŏĵŖĬ (TR)ȮĬŇĵĴŒĝƟėŀĴŏıĶĽŏĞŀĶƢŐĭĭľŀĵőĕƞĚȮ
(Centrifugal)ȮĞŉŗĚěŃĴňĮĶŃĽŇĪīŇĳŅıĽŌĚȮŏĝƞĬȮ0.6 kW/TR  

Ã) ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĕĬŅħĔĸŅĚĮĶŃĴŅĦȮ300 ĨńĬėĺŅĴŏĵŖĬȮěŃŒĝƟėŀĴŏıĶĽŏĞŀĶƢŐĭĭĽĔĶŌ (Screw) ĞŉŗĚěŃĴň
ĮĶŃĽŇĪīŇĳŅıĮŅĬĔĸŅĚȮŏĝƞĬȮ0.8 kW/TR ŐĸŃ 

Å) ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĕĬŅħŏĸŖĔĮĶŃĴŅĦȮ100 ĨńĬėĺŅĴŏĵŖĬěŃŒĝƟėŀĴŏıĶĽŏĞŀĶƢĸŌĔĽŌĭ (Piston)ȮĞŉŗĚěŃĴň
ĮĶŃĽŇĪīŇĳŅıĨŗņȮŏĝƞĬȮ1.0 kW/TR 

 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-12 

   
 
Ĕ'ȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĭĭľŀĵőĕƞĚȮ(Centrifugal)  ĕ'ȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĭĭĽĔĶŌ (Screw) 

 

 
 

ė'ȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĭĭĸŌĔĽŌĭ (Piston) 

ĶŌĮĪňŗȮ5.5-1 ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĭĭĨƞŅĚŕȮŒĬĶŃĭĭĮĶńĭŀŅĔŅĻ  

 
5.5.2 ŏėĶŊŗŀĚĽŌĭĬŘņȮ&Water Pump) 

ŏĮƦĬŀŋĮĔĶĦƢľĸńĔŒĬĔŅĶĕńĭŏėĸŊŗŀĬĕŀĚŏľĸĺĞŉŗĚŒĬĪňŗĬňŘėŊŀĬŘņőħĵĔŅĶĮƚŀĬıĸńĚĚŅĬŏĝŇĚĔĸŏĕƟŅœĮȮ 
ĪņŒľƟĬŘņĪňŗĩŌĔĕńĭĴňėĺŅĴħńĬĽŌĚĕŉŘĬȮėĺŅĴħńĬħńĚĔĸƞŅĺěŃĪņľĬƟŅĪňŗŏŀŅĝĬŃŐĶĚŏĽňĵħĪŅĬĪňŗŏĔŇħĕŉŘĬěŅĔĪƞŀȮĕƟŀĨƞŀȮĺŅĸƢĺȮ
ŐĸŃŀŋĮĔĶĦƢĨƞŅĚŕȮŏıŊŗŀŒľƟœħƟŀńĨĶŅĔŅĶœľĸĨŅĴĪňŗĨƟŀĚĔŅĶȮĔŅĶĕńĭŏėĸŊŗŀĬŏėĶŊŗŀĚĽŌĭĬŘņĬńŘĬěŃŀŅĻńĵĴŀŏĨŀĶƢœĲĲƚŅ
ĞŉŗĚěŃŏĮĸňŗĵĬıĸńĚĚŅĬœĲĲƚŅŒľƟŏĮƦĬıĸńĚĚŅĬĔĸȮŒĬĶŃĭĭĮĶńĭŀŅĔŅĻĬńŘĬŏėĶŊŗŀĚĽŌĭĬŘņěŃĽŅĴŅĶĩıĭœħƟŒĬĪńŘĚĶŃĭĭ
ĬŘņŏĵŖĬŐĸŃĶŃĭĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬȮ(ĶŃĭĭĬŘņľĸƞŀŏĵŖĬ)ȮŏėĶŊŗŀĚĽŌĭĬŘņěŃĽŅĴŅĶĩŐĭƞĚœħƟŏĮƦĬȮ2ȮŐĭĭŒľĠƞŕȮėŊŀ 

Â) ŐĭĭȮPositive Displacement ȮŏėĶŊŗŀĚĽŌĭĬŘņŐĭĭĬňŘěŃŀŅĻńĵĔŅĶĔńĔĬŘņŒĬĭĶŇŏĺĦĪňŗĴňĮĶŇĴŅĨĶěņĔńħȮŐĸƟĺŀŅĻńĵ
ŐĶĚħńĬŏıŊŗŀĸħĮĶŇĴŅĨĶĬńŘĬĸĚȮĽƞĚįĸŒľƟŏĔŇħĔŅĶœľĸĕŉŘĬȮĨńĺŀĵƞŅĚœħƟŐĔƞȮŐĭĭĸŌĔĽŌĭȮŐĭĭőĶĨŅĶňŏĺĬȮŐĭĭ
œħŀŃŐĲĶĴ ŏėĶŊŗŀĚĽŌĭĬŘņĮĶŃŏĳĪĬňŘěŃŒľƟėĺŅĴħńĬĽŌĚŐĸŃŀńĨĶŅĔŅĶœľĸĨŗņ 

Ã) Őĭĭ Rotor DynamicȮŏėĶŊŗŀĚĽŌĭĬŘņŐĭĭĬňŘěŃŀŅĻńĵľĸńĔĔŅĶŏľĺňŗĵĚĕŀĚŒĭıńħȮŏıŊŗŀŒľƟĬŘņĴňėĺŅĴŏĶŖĺŏıŇŗĴĕŉŘĬ
ŐĸŃıĸńĚĚŅĬěĸĬƢĪňŗœħƟěŃĩŌĔŏĮĸňŗĵĬŒľƟŀĵŌƞŒĬĶŌĮĕŀĚėĺŅĴħńĬĕŀĚĬŘņĪňŗŏıŇŗĴĕŉŘĬȮĞŉŗĚěŃĽƞĚįĸŒľƟŏĔŇħĔŅĶœľĸĕŉŘĬ
ŏĝƞĬĔńĬȮĨńĺŀĵƞŅĚœħƟŐĔƞȮŐĭĭľŀĵőĕƞĚȮĞŉŗĚĴňŒĝƟĔńĬŀĵŌƞŀĵƞŅĚŐıĶƞľĸŅĵŒĬĪňŗŀĵŌƞŀŅĻńĵȮŀŅėŅĶīŋĶĔŇěŐĸŃőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴȮŏėĶŊŗŀĚĽŌĭĬŘņĮĶŃŏĳĪĬňŘěŃŒľƟėĺŅĴħńĬĨŗņĩŉĚĮŅĬĔĸŅĚȮŐĸŃŀńĨĶŅĔŅĶœľĸĽŌĚ 

 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-13ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

   
 

Ĕ'ȮŏėĶŊŗŀĚĽŌĭĬŘņŐĭĭőĶĨŅĶňŏĺĬ 
 

Impeller

Volute

Rotation

     
 

ĕ'ȮŏėĶŊŗŀĚĽŌĭĬŘņŐĭĭľŀĵőĕƞĚ 

ĶŌĮĪňŗȮ5.5-2 ŏėĶŊŗŀĚĽŌĭĬŘņ 

 
5.5.3ȮľŀĶŃĭŅĵėĺŅĴĶƟŀĬȮ&Cooling Tower) 

ľŀĶŃĭŅĵėĺŅĴĶƟŀĬŏĮƦĬŀŋĮĔĶĦƢĪŅĚħƟŅĬĮĸŅĵĪŅĚĕŀĚĶŃĭĭĬŘņľĸƞŀŏĵŖĬȮĞŉŗĚĪņľĬƟŅĪňŗĸħŀŋĦľĳŌĴŇ
ĕŀĚĬŘņľĸƞŀŏĵŖĬőħĵŒĝƟĔĶŃĭĺĬĔŅĶĪņėĺŅĴŏĵŖĬŐĭĭĶŃŏľĵȮĞŉŗĚŒĬĔĶŃĭĺĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬȮĬŘņľĸƞŀ
ŏĵŖĬĽƞĺĬľĬŉŗĚěŃĶŃŏľĵĔĸŅĵŏĮƦĬœŀȮĶĺĴĪńŘĚŀŅěŃĴňľĵħĬŘņĭŅĚĽƞĺĬľĸŋħĨŇħœĮĔńĭŀŅĔŅĻħƟĺĵȮ&Drift Loss'ȮħńĚĬńŘĬȮ
ĮĶŇĴŅĦĕŀĚĬŘņľĸƞŀŏĵŖĬĪňŗįƞŅĬľŀĶŃĭŅĵėĺŅĴĶƟŀĬěŃĴňĮĶŇĴŅĦĸħĸĚȮěŉĚĨƟŀĚĴňĔŅĶŏĨŇĴĬŘņěŅĔŐľĸƞĚĬŘņĳŅĵĬŀĔ
ŏĕƟŅĽŌƞĨńĺľŀĶŃĭŅĵėĺŅĴĶƟŀĬŏıŊŗŀĶńĔļŅĮĶŇĴŅĦĬŘņŒĬĶŃĭĭŒľƟėĚĪňŗȮľŀĪņėĺŅĴŏĵŖĬĬńŘĬĽŅĴŅĶĩŐĭƞĚĨŅĴĸńĔļĦŃ
ĪŇĻĪŅĚĔŅĶœľĸĶŃľĺƞŅĚŀŅĔŅĻŐĸŃĬŘņœħƟŏĮƦĬȮ2ȮĝĬŇħėŊŀ 
Â) ŐĭĭĔŅĶœľĸĽĺĬĪŅĚȮ&Counter Flow)  
Ã) ŐĭĭĔŅĶœľĸĨńŘĚĜŅĔȮ&Cross Flow)  

 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-14 

     
 

Ĕ'ȮŐĭĭĔŅĶœľĸĽĺĬĪŅĚȮ&Counter Flow) 
 

   
 

ĕ'ȮŐĭĭĔŅĶœľĸĨńŘĚĜŅĔȮ&Cross Flow) 

ĶŌĮĪňŗȮ5.5-3 ľŀĶŃĭŅĵėĺŅĴĶƟŀĬěņŐĬĔĨŅĴĔŅĶœľĸĕŀĚĬŘņŐĸŃŀŅĔŅĻ 
 
 

http://en.wikipedia.org/wiki/File:Counterflow_diagram.PNG
http://en.wikipedia.org/wiki/File:Crossflow_diagram.PNG
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5.5.4 ŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬȮ&Air Handling Unit) 

ŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬŏĮƦĬŀŋĮĔĶĦƢĪŅĚħƟŅĬĮĸŅĵĪŅĚĕŀĚĶŃĭĭĬŘņŏĵŖĬȮĞŉŗĚĪņľĬƟŅĪňŗŐĸĔŏĮĸňŗĵĬ 
ėĺŅĴĶƟŀĬĶŃľĺƞŅĚĬŘņŏĵŖĬĪňŗĴŅěŅĔŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĔńĭŀŅĔŅĻȮĽƞĚįĸŒľƟŀŅĔŅĻĪňŗįƞŅĬŀŀĔœĮĴňŀŋĦľĳŌĴŇĨŗņĸĚŐĸŃ
ĬņœĮŒĝƟŏıŊŗŀĮĶńĭŀŅĔŅĻĨƞŀœĮȮŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬĮĶŃĔŀĭħƟĺĵȮıńħĸĴȮėŀĵĸƢĪņėĺŅĴŏĵŖĬȮŐħĴŏĮŀĶƢ ŐĸŃŐįĚ
ĔĶŀĚŀŅĔŅĻĶĺĴŀĵŌƞŒĬĨńĺŏėĶŊŗŀĚŏħňĵĺĔńĬȮŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬĕĬŅħŒľĠƞĴńĔěŃĬŇĵĴŏĶňĵĔĽńŘĬŕȮĺƞŅȮAHU             
(Air Handling Unit'ȮĽņľĶńĭŏėĶŊŗŀĚĕĬŅħŏĸŖĔȮěŃŏĶňĵĔĺƞŅ FCU ( Fan Coil Unit)ȮĔŅĶĨŇħĨńŘĚŏėĶŊŗŀĚĴńĔěŃĨŇħ
ĨńŘĚŀĵŌƞĳŅĵŒĬŀŅėŅĶȮőħĵĩƟŅŏĮƦĬŏėĶŊŗŀĚĕĬŅħŏĸŖĔȮĴńĔěŃĨŇħĨńŘĚőħĵĔŅĶŐĕĺĬŒĨƟİƚŅŏıħŅĬȮĵŉħĨŇħĔńĭįĬńĚȮĨńŘĚıŊŘĬȮ
ľĶŊŀĞƞŀĬŒĬİƚŅŏıħŅĬȮĽņľĶńĭŏėĶŊŗŀĚĕĬŅħŒľĠƞȮĴńĔěŃěńħŒľƟĴňľƟŀĚŏėĶŊŗŀĚ ŐĸŃĬņŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬĕĬŅħŒľĠƞĴŅĨńŘĚ
ĳŅĵŒĬľƟŀĚĬňŘ ľŅĔĴňĔŅĶŒĝƟĶŃĭĭĪƞŀĸĴŒĬĔŅĶĽƞĚĸĴŏĵŖĬ ĔŖěŃĨƞŀĪƞŀĸĴĴŅŏĕƟŅĔńĭŏėĶŊŗŀĚĪƞŀĸĴĪňŗŀŀĔěŅĔŏėĶŊŗŀĚ
ŏĶňĵĔĺƞŅĪƞŀĸĴĽƞĚ(Supply Air Duct) ĪƞŀĸĴĪňŗĬņĸĴĳŅĵŒĬľƟŀĚĔĸńĭĴŅĪňŗŏėĶŊŗŀĚ ŏĶňĵĔĺƞŅ ĪƞŀĸĴĔĸńĭ (Return 
Air Duct) 
 

 
 ȮȮȮȮȮȮȮȮȮ 

(Ĕ'ȮFCU (Fan Coil Unit)Ȯ    &ĕ' AHU (Air Handling Unit' 

ĶŌĮĪňŗȮ5.5-4 ŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬŐĭĭĨƞŅĚŕȮŒĬĶŃĭĭĮĶńĭŀŅĔŅĻ 
 

5.6 ĔŅĶĨĶĺěĺńħŐĸŃĮĶŃŏĴŇĬĽĴĶĶĩĬŃĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻ  

ŒĬĔŅĶĮĶŃŏĴŇĬĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĸŃĶŃĭĭĮĶńĭŀŅĔŅĻŐĭĭŀńħœŀȮŏĶŅĨƟŀĚĪĶŅĭĳŅĶŃ
ĔŅĶĪņėĺŅĴŏĵŖĬŐĸŃĔņĸńĚœĲĲƚŅĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻľĶŊŀĶŃĭĭĮĶńĭŀŅĔŅĻĬńŘĬŕ 
 

5.6.1 ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭľĬƞĺĵŏħňĵĺ 

ŒĬĪŅĚĮĢŇĭńĨŇĔŅĶĮĶŃŏĴŇĬĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭľĬƞĺĵŏħňĵĺȮŏĶŅěŃĺńħĳŅĶŃĔŅĶĪņ
ėĺŅĴŏĵŖĬěŅĔŀŅĔŅĻĪňŗľĴŋĬŏĺňĵĬįƞŅĬėŀĵĸƢŏĵŖĬȮŐĸŃĔņĸńĚœĲĲƚŅĕŀĚėŀĴŏıĶĽŏĞŀĶƢĶĺĴĔńĭıńħĸĴĕŀĚŏėĶŊŗŀĚ
ĶŃŏľĵŐĸŃėŀĬŏħĬŏĞŀĶƢȮŀĵƞŅĚœĶĔŖĨŅĴȮĔņĸńĚœĲĲƚŅĕŀĚıńħĸĴŏėĶŊŗŀĚĶŃŏľĵȮŐĸŃėŀĬŏħĬŏĞŀĶƢěŃĴňėƞŅĨŗņŏĴŊŗŀ
ŏĪňĵĭĔńĭĕŀĚėŀĴŏıĶĽŏĞŀĶƢ 

5.6.1.1 ĔŅĶĨĶĺěĺńħĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬ 

ĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬȮ(Cooling Load) ŒĬĪňŗĬňŘľĴŅĵĩŉĚȮĮĶŇĴŅĦľĶŊŀŀńĨĶŅĕŀĚıĸńĚĚŅĬ
ėĺŅĴĶƟŀĬĪňŗħŌħĞńĭőħĵėŀĵĸƢŏĵŖĬľĶŊŀŏėĶŊŗŀĚĶŃŏľĵŒĬıŊŘĬĪňŗĮĶńĭŀŅĔŅĻľĬŉŗĚŕȮĞŉŗĚĮĶŃĔŀĭħƟĺĵ 
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Ĕ)  ŐľĸƞĚėĺŅĴĶƟŀĬĳŅĵŒĬȮ(Internal Heat Source) œħƟŐĔƞȮėĬȮĶŃĭĭŐĽĚĽĺƞŅĚȮŐĸŃŀŋĮĔĶĦƢĨƞŅĚŕ 
ĕ)  ŐľĸƞĚėĺŅĴĶƟŀĬĳŅĵĬŀĔȮ(External Heat Source) œħƟŐĔƞȮĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬįƞŅĬĔĶŀĭŀŅėŅĶ
ŏĬŊŗŀĚěŅĔėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚŀŋĦľĳŌĴŇĳŅĵĬŀĔŐĸŃĳŅĵŒĬȮŐĸŃĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬőħĵĨĶĚěŅĔŐĽĚŀŅĪŇĨĵƢ
įƞŅĬĔĶŀĭŀŅėŅĶĪňŗŏĮƦĬĔĶŃěĔ 
ė) ŀŅĔŅĻĶŃĭŅĵŐĸŃŀŅĔŅĻĶńŗĺœľĸȮ(Ventilation and Infiltration Air) œħƟŐĔƞȮŀŅĔŅĻĳŅĵĬŀĔĪňŗĮƚŀĬŏĕƟŅ
ĴŅŒĬıŊŘĬĪňŗĮĶńĭŀŅĔŅĻŏıŊŗŀĶńĔļŅėŋĦĳŅıĕŀĚŀŅĔŅĻȮŐĸŃŀŅĔŅĻĳŅĵĬŀĔĪňŗĶńŗĺœľĸŏĕƟŅĴŅĨŅĴĶŀĵŐĵĔĕŀĚĔĶŀĭ
ŀŅėŅĶľĶŊŀĺĚĔĭĮĶŃĨŌľĬƟŅĨƞŅĚȮ 

ŀńĨĶŅĔŅĶĪņėĺŅĴŏĵŖĬĪňŗėŀĵĸƢŏĵŖĬĽņľĶńĭŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭŐĵĔĽƞĺĬȮĽŅĴŅĶĩėņĬĺĦœħƟěŅĔĽĴĔŅĶĪňŗȮ(5.1)  

 

 

ŏĴŊŗŀ QL = ŀńĨĶŅĔŅĶĪņėĺŅĴŏĵŖĬ*ȮkW 
 ma

o = ŀńĨĶŅĔŅĶœľĸŏĝŇĚĴĺĸĕŀĚŀŅĔŅĻĪňŗįƞŅĬėŀĵĸƢŏĵŖĬ*Ȯkg/s 
 hi = ŏŀĬĪŅĸĮƖĕŀĚŀŅĔŅĻĪňŗŏĕƟŅėŀĵĸƢŏĵŖĬ*ȮkJ/kg 
 he = ŏŀĬĪŅĸĮƖĕŀĚŀŅĔŅĻĪňŗŀŀĔěŅĔėŀĵĸƢŏĵŖĬ*ȮkJ/kg 
 
ŀńĨĶŅĔŅĶœľĸŏĝŇĚĴĺĸĕŀĚŀŅĔŅĻįƞŅĬėŀĵĸƢŏĵŖĬėņĬĺĦœħƟěŅĔ 

 

 

ŏĴŊŗŀ ra = ėĺŅĴľĬŅŐĬƞĬĕŀĚŀŅĔŅĻ*Ȯkg/m3 
Va

O
   = ŀńĨĶŅĔŅĶœľĸŏĝŇĚĮĶŇĴŅĨĶĕŀĚŀŅĔŅĻĪňŗįƞŅĬėŀĵĸƢŏĵŖĬ*Ȯm3/s 

va = ėĺŅĴŏĶŖĺĕŀĚŀŅĔŅĻĪňŗľńĺěƞŅĵĸĴ*Ȯm/s 
 Adiff = ıŊŘĬĪňŗĕŀĚľńĺěƞŅĵĸĴ*Ȯm2 

ěŅĔĽĴĔŅĶĪňŗȮ(5.1)ȮŐĸŃȮ&3.2) ĕĬŅħĔŅĶĪņėĺŅĴŏĵŖĬŒĬľĬƞĺĵĨńĬėĺŅĴŏĵŖĬĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭľĬƞĺĵ
ŏħňĵĺĽŅĴŅĶĩėņĬĺĦœħƟěŅĔĽĴĔŅĶĪňŗȮ(5.3) ŐĸŃȮ(5.4) 

 

 

ŏĴŊŗŀ  QL =ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬ*ȮTon of Refrigeration (TR) 

 Va
O =ȮĮĶŇĴŅĦĸĴľĴŋĬŏĺňĵĬįƞŅĬėŀĵĸƢŏĵŖĬ*Ȯm3/min 

 
 

 
 

ŏĴŊŗŀ Va
O =ȮĮĶŇĴŅĦĸĴľĴŋĬŏĺňĵĬįƞŅĬėŀĵĸƢŏĵŖĬ*Ȯft3/min 

 Ȯhi = ŏŀĬĪŅĸĮƖĕŀĚŀŅĔŅĻĪňŗŏĕƟŅėŀĵĸƢŏĵŖĬ*ȮBtu/lbm 
 Ȯhe = ŏŀĬĪŅĸĮƖĕŀĚŀŅĔŅĻĪňŗŀŀĔěŅĔėŀĵĸƢŏĵŖĬ*ȮBtu/lbm 

ľĴŅĵŏľĨŋ QL ĴňľĬƞĺĵŏĮƦĬ Ton of Refrigeration őħĵȮ1 TR = 12,000 Btu/h = 3.517 kW 

                                         QL    =  ma
o  x (hi - ho)                          (5.1) 

 

                                                       ma
o    =  ra  x Va    =    ra x va x Adiff                                   (5.2) 

       (5.2) 

       

 

                                             QL     =    5.707 x 10-3 x Va
O
 x (hi - ho)                                   (5.3) 

                     

       (5.2) 

       

 

                                    QL    =    4.5 x Va
O x (hi - ho)                                  (5.4) 

                     

                     

       (5.2) 

       

 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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ĽņľĶńĭĽĴĔŅĶĪňŗȮ(5.1) ĩŉĚ (5.4) ĽŅĴŅĶĩŒĝƟėņĬĺĦĳŅĶŃėĺŅĴŏĵŖĬĕŀĚŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬȮ&Air Handling Unit) 
ŐĸŃŏėĶŊŗŀĚěƞŅĵĸĴŏĵŖĬȮ(Fan Coil Unit' ĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻŐĭĭĶĺĴĻŌĬĵƢœħƟŏĝƞĬĔńĬ 
 

3.6.1.2 ĔŅĶĨĶĺěĺńħĔņĸńĚœĲĲƚŅ 

ŏĶŅĽŅĴŅĶĩĨĶĺěĺńħĔņĸńĚœĲĲƚŅĕŀĚėŀĴŏıĶĽŏĞŀĶƢȮ&Ecomp'ȮŐĸŃıńħĸĴĪňŗŏėĶŊŗŀĚĶŃŏľĵŐĸŃ
ėŀĬŏħĬŏĞŀĶƢœħƟěŅĔŏėĶŊŗŀĚĴŊŀĺńħĪŅĚœĲĲƚŅőħĵĨĶĚŒĬĕĦŃĪňŗŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĔņĸńĚĪņĚŅĬ 

ħńĚĬńŘĬȮŒĬĔŅĶĺŇŏėĶŅŃľƢĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭľĬƞĺĵŏħňĵĺȮĶŅĵĔŅĶŏėĶŊŗŀĚĴŊŀĺńħĪňŗěņŏĮƦĬȮȮœħƟŐĔƞ 
Power Meter ľĶŊŀ kW Meter, Thermometer (ŏėĶŊŗŀĚĴŊŀĺńħŀŋĦľĳŌĴŇ', Anemometer (ŏėĶŊŗŀĚĴŊŀĺńħ
ėĺŅĴŏĶŖĺŀŅĔŅĻ', Hygrometer (ŏėĶŊŗŀĚĴŊŀĺńħėĺŅĴĝŊŘĬĽńĴıńĪīƢ'ȮŐĸŃ Psychometric Chart (ŐįĬĳŌĴŇœĞőėĶ
ŏĴĨĶŇĔ'ȮőħĵĴňŐĬĺĪŅĚĔŅĶŏĔŖĭĕƟŀĴŌĸħńĚĬňŘ 
ω ĭńĬĪŉĔėƞŅėĺŅĴŏĶŖĺĸĴįƞŅĬľĬƟŅĨńħĕŀĚĝƞŀĚĸĴĔĸńĭ &ľĶŊŀĝƞŀĚĸĴěƞŅĵ'ȮŒĬľĬƞĺĵȮm/sȮőħĵėĺĶĺńħľĸŅĵȮŕȮěŋħŒľƟ
ĪńŗĺĪńŘĚľĬƟŅĨńħŐĸƟĺľŅŏĮƦĬėƞŅŏĜĸňŗĵ 

ω ĺńħĕĬŅħıŊŘĬĪňŗľĬƟŅĨńħĕŀĚĝƞŀĚĸĴĔĸńĭȮ&ľĶŊŀĝƞŀĚĸĴěƞŅĵ'ȮŐĸƟĺĬņœĮėŌĦĔńĭėƞŅėĺŅĴŏĶŖĺĸĴŏĜĸňŗĵŏıŊŗŀľŅ
ĮĶŇĴŅĦĸĴľĴŋĬŏĺňĵĬįƞŅĬėŀĵĸƢŏĵŖĬȮ 

ω ĭńĬĪŉĔėƞŅŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĽńĴıńĪīƢĕŀĚĸĴěƞŅĵȮ(Supply Air) ŏıŊŗŀĬņœĮľŅėƞŅŏŀĬĪŅĸĮƖĕŀĚĸĴěƞŅĵȮ
(he) ěŅĔŐįĬĳŌĴŇœĞőėĶŏĴĨĶŇĔ 

ω ĭńĬĪŉĔėƞŅŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĽńĴıńĪīƢĕŀĚĸĴĔĸńĭ (Return Air) ŏıŊŗŀĬņœĮľŅėƞŅŏŀĬĪŅĸĮƖĕŀĚĸĴĔĸńĭȮ
(hi) ěŅĔŐįĬĳŌĴŇœĞőėĶŏĴĨĶŇĔ 

ω ĭńĬĪŉĔėƞŅĔņĸńĚœĲĲƚŅĕŀĚėŀĴŏıĶĽŏĞŀĶƢŐĸŃıńħĸĴŏĮƦĬȮkW ħƟĺĵ Power Meter 
 

5.6.1.3 ĽĴĶĶĩĬŃĔŅĶĪņėĺŅĴŏĵŖĬ 

ĽĴĶĶĩĬŃĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻŐĽħĚŒĬĶŌĮĕŀĚėƞŅĽńĴĮĶŃĽŇĪīŇśĽĴĶĶĩĬŃȮ(Coefficient of 
Performance, COP) ĞŉŗĚĬŇĵŅĴħƟĺĵȮŀńĨĶŅĽƞĺĬĕŀĚĮĶŇĴŅĦėĺŅĴĶƟŀĬĪňŗĩŌĔħŌħĞńĭőħĵėŀĵĸƢŏĵŖĬȮ&ĮĶŇĴŅĦėĺŅĴ
ŏĵŖĬĪňŗĪņœħƟ'ȮĨƞŀĔņĸńĚœĲĲƚŅĪňŗĶŃĭĭŒĝƟ 

 

 

ŏĴŊŗŀ QL = ŀńĨĶŅĔŅĶĪņėĺŅĴŏĵŖĬ*ȮkW 
 Ecomp = ĔņĸńĚœĲĲƚŅĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻ*ȮkW 
 
ėƞŅȮCOP ĽŌĚŐĽħĚĩŉĚĮĶŃĽŇĪīŇĳŅıĪňŗħňĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻȮĽņľĶńĭėƞŅȮCOP ĪňŗıŇěŅĶĦŅŏĜıŅŃıĸńĚĚŅĬĪňŗŒĝƟŒĬ
ėŀĴŏıĶĽŏĞŀĶƢȮŏĮƦĬŏıňĵĚėƞŅĪňŗŐĽħĚĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĪņėĺŅĴŏĵŖĬŏĪƞŅĬńŘĬȮĽƞĺĬėƞŅĽĴĶĶĩĬŃĕŀĚĪńŘĚĶŃĭĭȮ
&System COP, SCOP'ȮěŃĨƟŀĚĶĺĴıĸńĚĚŅĬĪňŗěƞŅĵŒľƟĔńĭıńħĸĴŐĸŃŏėĶŊŗŀĚĽŌĭĬŘņħƟĺĵȮėƞŅȮSCOP ĽŌĚľĴŅĵĩŉĚ
ĶŃĭĭĮĶńĭŀŅĔŅĻĪňŗŒĝƟıĸńĚĚŅĬĬƟŀĵ 

ŒĬĪŅĚĮĢŇĭńĨŇȮĽĴĶĶĩĬŃĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻĵńĚĽŅĴŅĶĩŐĽħĚœħƟŒĬĶŌĮĕŀĚȮėƞŅŀńĨĶŅĽƞĺĬĮĶŃĽŇĪīŇĳŅııĸńĚĚŅĬȮ
&Energy Efficiency Ratio, EER'ȮŐĸŃėƞŅĔŇőĸĺńĨĨƢĨƞŀĨńĬėĺŅĴŏĵŖĬȮ(kW/TR) őħĵėƞŅȮEERȮĞŉŗĚĴňľĬƞĺĵŏĮƦĬĭňĪňĵŌ

                                                    COP    =    QL  / Ecomp                    (5.5) 

                  

                     

                     

       (5.2) 

       

 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-18 

ĨƞŀĝńŗĺőĴĚĨƞŀĺńĨĨƢȮĬŇĵĴŒĝƟŐĽħĚėƞŅĮĶŃĽŇĪīŇĳŅıĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĕĬŅħŏĸŖĔȮĽƞĺĬėƞŅ
ĔŇőĸĺńĨĨƢĨƞŀĨńĬėĺŅĴŏĵŖĬȮĬŇĵĴŒĝƟŐĽħĚėƞŅĮĶŃĽŇĪīŇĳŅıĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĕĬŅħŒľĠƞȮŏĝƞĬȮ
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 

  

ŏĴŊŗŀ COP = ĽńĴĮĶŃĽŇĪīŇśĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻ 
 
ĨńĺŀĵƞŅĚĪňŗȮ1ȮŒĬĔŅĶĨĶĺěĺńħŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭ Split type ŏėĶŊŗŀĚľĬŉŗĚȮĭńĬĪŉĔėƞŅėĺŅĴŏĶŖĺĸĴĔĸńĭ
ŏĜĸňŗĵĭĶŇŏĺĦĝƞŀĚĸĴĔĸńĭœħƟŏĪƞŅĔńĭȮ0.5Ȯm/sȮĺńħĕĬŅħĕŀĚĝƞŀĚĸĴĔĸńĭœħƟıŊŘĬĪňŗŏĪƞŅĔńĭȮȮ0,9Ȯm2ȮėƞŅŀŋĦľĳŌĴŇ
ŐĸŃėĺŅĴĝŊŘĬĽńĴıńĪīƢĕŀĚĸĴěƞŅĵŏĪƞŅĔńĭȮȮ15.8oC ŐĸŃȮ78.7% RHȮĽņľĶńĭĸĴĔĸńĭĺńħœħƟȮ21.1oCȮŐĸŃȮ
58.2%RH ėƞŅĔņĸńĚœĲĲƚŅĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĺńħœħƟŏĪƞŅĔńĭȮ2.4 kWȮėņĬĺĦľŅĕĬŅħĔŅĶĪņėĺŅĴŏĵŖĬŐĸŃ
ĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻ 
ĺŇīňĔŅĶėņĬĺĦ 
ěŅĔĕƟŀĴŌĸĕŀĚĸĴěƞŅĵŐĸŃĸĴĔĸńĭȮĬņœĮıĸŖŀĨŒĬŐįĬĳŌĴŇœĞőėĶŏĴĨĶŇĔȮěŃœħƟėƞŅŏŀĬĪńĸĮƖĕŀĚĸĴěƞŅĵŏĪƞŅĔńĭȮ 
38.1 kJ/kg ĽƞĺĬĕŀĚĸĴĔĸńĭŏĪƞŅĔńĭ 54.8ȮkJ/kg 
ĮĶŇĴŅĦĸĴľĴŋĬŏĺňĵĬįƞŅĬėŀĵĸƢŏĵŖĬėŇħŏĮƦĬȮȮ0.5 ³ 60 ³ 0.9 = 27.0 ĸĭ,Ĵ,-ĬŅĪň   
ĕĬŅħĪņėĺŅĴŏĵŖĬĕŀĚŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬĨńĺĬňŘěŃŏĪƞŅĔńĭ 

  QL  =  5.707 x 10-3 x VaO x (hi - ho)Ȯ 
   QL = 5.707 ³ 10-3 ³ 27.0 ³ (54.8 ů 38.1) = 2.6  TR 
 ľĶŊŀȮ2.6 ³ 12000    = 30,879  Btu/h 
 ľĶŊŀȮ30,879 ³ 0.2928 / 1000  ȮȮȮȮȮȮ    = 9.05 kWȮ(1 Btu/h = 0.2928 W) 

ĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻ 
EER  = (30,879)/(2.4 ³ 1000)  = 12.9  Btu/h/W 
COP  = (9.05)/(2.4)   ȮȮȮȮȮȮȮȮȮȮ= 3.77 

 

5.6.2 ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 

ŀńĨĶŅĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮĽŅĴŅĶĩėņĬĺĦœħƟěŅĔ 

 

ŏĴŊŗŀȮ QL = ŀńĨĶŅĔŅĶĪņėĺŅĴŏĵŖĬ*ȮkW 
mw

o
Ȯ       = ŀńĨĶŅĔŅĶœľĸŏĝŇĚĴĺĸĕŀĚĬŘņŏĵŖĬ*Ȯkg/s 

 cp,w = ėƞŅėĺŅĴěŋėĺŅĴĶƟŀĬěņŏıŅŃĕŀĚĬŘņ*ȮkJ/kg.K 
 Twin = ŀŋĦľĳŌĴŇĬŘņŏĵŖĬĪňŗŏĕƟŅŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ*ȮC̄ 
 Twout = ŀŋĦľĳŌĴŇĬŘņŏĵŖĬĪňŗŀŀĔěŅĔŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ*ȮC̄ 
ŀńĨĶŅĔŅĶœľĸŏĝŇĚĴĺĸĕŀĚĬŘņŏĵŖĬĽŅĴŅĶĩėņĬĺĦœħƟěŅĔ 

 

                                                   EER   =    3.415 x COP                     (5.6) 

                                   

                  

                     

                     

       (5.2) 

       

 

                                                 QL    =    mwo x CPW x (Twin · Twout)               (5.7) 

                                

                                   

                  

                     

                     

       (5.2) 

       

                                                 mw
o     =  rw x Vw                                            (5.8) 
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ŏĴŊŗŀȮ rw = ėĺŅĴľĬŅŐĬƞĬĕŀĚĬŘņ*Ȯkg/m3 
 Vw = ŀńĨĶŅĔŅĶœľĸŏĝŇĚĮĶŇĴŅĨĶĕŀĚĬŘņŏĵŖĬ*Ȯm3/s 

ŒĬĔĶĦňĕŀĚĬŘņ  rW = 1000 kg/m3 (8.333 lb/gallon) ŐĸŃȮCp,w = 4.187 kJ/kg.oC (1 Btu/lb.oF) 
 
ĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬŒĬľĬƞĺĵŀńĚĔķļȮ&ĨńĬėĺŅĴŏĵŖĬ'ȮĽŅĴŅĶĩėņĬĺĦœħƟěŅĔ 

 

 

ŏĴŊŗŀȮ QL = ŀńĨĶŅĔŅĶĪņėĺŅĴŏĵŖĬ*ȮTR 
VwȮ         = ŀńĨĶŅĔŅĶœľĸŏĝŇĚĮĶŇĴŅĨĶĕŀĚĬŘņŏĵŖĬ*ȮGPM 

 Twin         = ŀŋĦľĳŌĴŇĬŘņŏĵŖĬĪňŗŏĕƟŅŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ*ȮF̄ 
 Twout  = ŀŋĦľĳŌĴŇĬŘņŏĵŖĬĪňŗŀŀĔěŅĔŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ*ȮF̄ 
 
ěŅĔĽĴĔŅĶĕƟŅĚĨƟĬȮŒĬĔŅĶĺŇŏėĶŅŃľƢŀńĨĶŅĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮĽŇŗĚĪňŗěŃĨƟŀĚĪņĔŅĶĨĶĺěĺńħȮœħƟŐĔƞ 
ω ŀńĨĶŅĔŅĶœľĸŏĝŇĚĮĶŇĴŅĨĶĕŀĚĬŘņŏĵŖĬȮőħĵŀƞŅĬěŅĔĴŇŏĨŀĶƢȮľĶŊŀŒĝƟŏėĶŊŗŀĚĴŊŀĺńħŐĭĭŀŋĸĨĶƟŅőĞĬŇėȮŏıŊŗŀĬņœĮ
ėņĬĺĦľŅėƞŅŀńĨĶŅĔŅĶœľĸŏĝŇĚĴĺĸĕŀĚĬŘņŏĵŖĬ 

ω ŀŋĦľĳŌĴŇĬŘņŏĵŖĬħƟŅĬŏĕƟŅĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 
ω ŀŋĦľĳŌĴŇĬŘņŏĵŖĬħƟŅĬŀŀĔĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 

 
ĨńĺŀĵƞŅĚĪňŗȮ2 ěŅĔĶŌĮĪňŗȮ5.4-1 ĬŘņŏĵŖĬœľĸŏĕƟŅŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĺńħœħƟŒĬŀńĨĶŅȮ480 GPM ŀŋĦľĳŌĴŇĬŘņŏĕƟŅ 55̄F 
ŐĸŃœľĸŀŀĔȮ45̄F ŐĸŃĺńħėĺŅĴĨƟŀĚĔŅĶœĲĲƚŅœħƟȮ120 kW ěĚľŅĕĬŅħĪņėĺŅĴŏĵŖĬŐĸŃĽĴĶĶĩĬŃĔŅĶĪņ
ėĺŅĴŏĵŖĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 
ĺŇīňĔŅĶėņĬĺĦ 
ĕĬŅħĪņėĺŅĴŏĵŖĬ Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    QL     =   Vw x (Twin ů Twout) / 24ȮȮ 

= 480 ³ (55-45) / 24   
= 200  TR 

    = 2,400,000 Btu/h (= 200 ³ 12000) 
    = 702.7 kW  (= 2,400,000 ³ 0.2928 / 1000) 

ĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 
EER  = (2,400,000)/(120 ³ 1000) = 20.0 Btu/h/W 
COP  = 702.7/120 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= 5.85 
kW/TR  = 120/200   = 0.6      kW/TR 

 

 

 

                 QL     =   Vw x (Twin · Twout) / 24                  (5.9) 

                       

                                      

                                

                                   

                  

                     

                     

       (5.2) 
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5.6.3 ŏĪėĬŇėĔŅĶĨĶĺěĺńħ 

5.6.3.1 ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ(Chiller) 

ĔŅĶĨĶĺěĺńħŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŏıŊŗŀŒľƟœħƟĕƟŀĴŌĸĩŌĔĨƟŀĚĬńŘĬȮŒĬĔŅĶŏĔŖĭĕƟŀĴŌĸŐĨƞĸŃėƞŅěŃĨƟŀĚ
ħņŏĬŇĬĔŅĶĺńħėƞŅŒĬŏĺĸŅŏħňĵĺĔńĬľĶŊŀŒĔĸƟŏėňĵĚĔńĬŒľƟĴŅĔĪňŗĽŋħȮŏĶŅĽŅĴŅĶĩĨĶĺěĺńħėƞŅĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĪňŗ
ĳŅĶŃĔŅĶĪņĚŅĬĨƞŅĚŕȮĕŀĚŏėĶŊŗŀĚœħƟȮőħĵŒĬĶŃľĺƞŅĚħņŏĬŇĬĔŅĶĪħĽŀĭěŃĨƟŀĚėĺĭėŋĴĳŅĶŃĕŀĚŏėĶŊŗŀĚŒľƟĴň
ėƞŅėĚĪňŗħƟĺĵĞŉŗĚėĺĶěŃŒĝƟĔŅĶėĺĭėŋĴŐĭĭȮManual ŐĪĬĔŅĶŒľƟŏėĶŊŗŀĚĪņĚŅĬŐĭĭȮAutomatic ŏĺƟĬŏĽňĵŐĨƞĺƞŅ
ĳŅĶŃėĺŅĴŏĵŖĬĕŀĚĶŃĭĭȮ(Cooling Load) ŒĬĝƞĺĚŏĺĸŅĪħĽŀĭĴňėƞŅœĴƞŏĮĸňŗĵĬŐĮĸĚĔŖĽŅĴŅĶĩĨĶĺěĺńħœħƟĪńĬĪňȮ
ŐĨƞėƞŅĪňŗĺńħœħƟĬńŘĬŏĮƦĬėƞŅĪňŗĽĳŅĺŃĳŅĶŃĕŀĚŏėĶŊŗŀĚȮĦȮĕĦŃĬńŘĬŏĪƞŅĬńŘĬ 

ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĨĶĺěĺńħ 
1. ŏėĶŊŗŀĚĴŊŀĺńħıĸńĚœĲĲƚŅȮ(Clamp On Power Meter) 
2. ŏėĶŊŗŀĚĴŊŀĺńħŀńĨĶŅĔŅĶœľĸȮ(Ultrasonic Flow Meter) 
3. ŏėĶŊŗŀĚĴŊŀĺńħŀŋĦľĳŌĴŇȮ(Thermometer) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

ĶŌĮĪňŗȮ5.6-1 ĔŅĶĨĶĺěĺńħĽĴĶĶĩĬŃŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 
 

 

3.ĺńħŀŋĦľĳŌĴŇĬŘņŏĵŖĬĔĸńĭ 
......................oF 

1.ĺńħıĸńĚœĲĲƚŅĪňŗŏĕƟŅ
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 
......................kW 

2. ĺńħŀńĨĶŅĔŅĶœľĸĬŘņŏĵŖĬ 
............................usGPM 

4.ĺńħŀŋĦľĳŌĴŇĬŘņŏĵŖĬěƞŅĵ 
......................oF 
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5.6.3.2 ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭŏĮƦĬĝŋħŐĸŃŐĭĭŐĵĔĽƞĺĬȮ(Package / Split Type) 

ĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭŏĮƦĬĝŋħľĶŊŀŐĭĭŐĵĔĽƞĺĬĬńŘĬȮěŃŒĝƟ
ŏėĶŊŗŀĚĴŊŀŐĸŃĺŇīňĔŅĶĨĶĺěĺńħŏħňĵĺĔńĬȮŐĨƞŀŅěŐĨĔĨƞŅĚĔńĬĪňŗĶŌĮĶƞŅĚŐĸŃĕĬŅħĞŉŗĚěŃĪņŒľƟĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏėĶŊŗŀĚĴŊŀ
ĺńħŒľƟœħƟĕƟŀĴŌĸĪňŗĩŌĔĨƟŀĚĬńŘĬŐĨĔĨƞŅĚĔńĬĭƟŅĚȮĞŉŗĚŒĬĔŅĶĨĶĺěĺńħŐĨƞĸŃěŋħĬńŘĬĔŖěŃĨƟŀĚĪņŒĬĝƞĺĚŏĺĸŅŏħňĵĺĔńĬ
ŏľĴŊŀĬĔńĭĔŅĶĨĶĺěĺńħŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮőħĵĔŅĶĺńħŀŋĦľĳŌĴŇ/ėĺŅĴĝŊŘĬĽńĴıńĪīƢȮŐĸŃėĺŅĴŏĶŖĺĸĴĬńŘĬěŃĨƟŀĚ
ĨĶĺěĺńħľĸŅĵȮŕȮěŋħȮĨĸŀħıŊŘĬĪňŗĸĴĔĸńĭŐĸŃĸĴěƞŅĵŏıŊŗŀŒľƟœħƟėƞŅŏĜĸňŗĵĪňŗĩŌĔĨƟŀĚĪňŗĽŋħ 

ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĨĶĺěĺńħ 
1. ŏėĶŊŗŀĚĴŊŀĺńħıĸńĚœĲĲƚŅȮ(Clamp On Power Meter) 
0,ȮȮȮŏėĶŊŗŀĚĴŊŀĺńħėĺŅĴŏĶŖĺĸĴȮ(Vane Anemometer) 
3. ŐĸŃȮ2,ȮŏėĶŊŗŀĚĴŊŀĺńħŀŋĦľĳŌĴŇȮ/ ėĺŅĴĝŊŘĬĽńĴıńĪīƢȮ(Thermometer / %RH Meter) 
5.    ĨĸńĭŏĴĨĶ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŌĮĪňŗȮ5.6-2 ĔŅĶĨĶĺěĺńħĽĴĶĶĩĬŃŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭŐĵĔĽƞĺĬ 
 

 

 

 

1. ĺńħıĸńĚœĲĲƚŅ 
.....................kW. 

2. èòÕÅèóâÿäĆèæâ 
...............fpm 

3. ĺńħŀŋĦľĳŌĴŇȮ/ ėĺŅĴĝŊŘĬ
ĽńĴıńĪīƢħƟŅĬĸĴĔĸńĭ 

.............oF / ...........%RH 
FCU 

CDU 

220 / 380 V 

4. ĺńħŀŋĦľĳŌĴŇȮ/ ėĺŅĴĝŊŘĬ
ĽńĴıńĪīƢħƟŅĬĸĴěƞŅĵ 

.............oF / ...........%RH 

5. ÖæòÛÿâÖä  
èòÕìóßøĈÚØöćæâÂæòÛ 

.................. 
 
 

......ft2 
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5.6.3.3 ŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬȮ/ ěƞŅĵĸĴŏĵŖĬȮ(AHU / FCU) 

ĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬ/ěƞŅĵĸĴŏĵŖĬĬńŘĬĽŅĴŅĶĩħņŏĬŇĬĔŅĶœħƟĪńŘĚħƟŅĬĬŘņ
ŏĵŖĬȮŐĸŃħƟŅĬĸĴŏĵŖĬȮőħĵĔŅĶĨĶĺěĺńħĪŅĚħƟŅĬĬŘņŏĵŖĬěŃŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃĺŇīňĔŅĶĨĶĺěĺńħŏħňĵĺĔńĬĔńĭĔŅĶĺńħ
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĪŋĔĮĶŃĔŅĶȮĽƞĺĬĔŅĶĨĶĺěĺńħĪŅĚħƟŅĬŀŅĔŅĻĔŖěŃŒĝƟĺŇīňŏľĴŊŀĬĔńĭĔŅĶĺńħŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭ
ŐĵĔĽƞĺĬȮőħĵĪńŗĺœĮĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıħƟĺĵĺŇīňĔŅĶĪŅĚħƟŅĬĬŘņŏĵŖĬěŃœħƟėƞŅĪňŗĩŌĔĨƟŀĚĴŅĔĔĺƞŅĺŇīňĔŅĶĺńħ
ĪŅĚħƟŅĬŀŅĔŅĻŐĸŃĵńĚĽŅĴŅĶĩħņŏĬŇĬĔŅĶœħƟĚƞŅĵĔĺƞŅȮŐĨƞĪńŘĚĬňŘĔŖĕŉŘĬŀĵŌƞĔńĭŏėĶŊŗŀĚĴŊŀĪňŗŏĶŅŒĝƟŀĵŌƞŏĝƞĬĔńĬĺƞŅĽŅĴŅĶĩ
ħņŏĬŇĬĔŅĶĺńħŒĬħƟŅĬŒħœħƟ 

ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĨĶĺěĺńħ 
1. ŏėĶŊŗŀĚĴŊŀĺńħıĸńĚœĲĲƚŅȮ(Clamp On Power Meter) 
2. ŏėĶŊŗŀĚĴŊŀĺńħŀńĨĶŅĔŅĶœľĸȮ(Ultrasonic Flow Meter) 
3. ŐĸŃȮ4. ŏėĶŊŗŀĚĴŊŀĺńħŀŋĦľĳŌĴŇȮ(Thermometer' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

 

ĶŌĮĪňŗȮ5.6-3 ĔŅĶĨĶĺěĺńħĽĴĶĶĩĬŃŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬ 

 

 

3.ĺńħŀŋĦľĳŌĴŇĬŘņŏĵŖĬŏĕƟŅ 
......................oF 

4.ĺńħŀŋĦľĳŌĴŇĬŘņŏĵŖĬŀŀĔ 
......................oF 

2. ĺńħŀńĨĶŅĔŅĶœľĸĬŘņŏĵŖĬ 
............................usGPM 

1. ĺńħıĸńĚœĲĲƚŅĕŀĚıńħĸĴ 
............................kW 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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5.6.3.4 ľŀĶŃĭŅĵėĺŅĴĶƟŀĬȮ(Cooling Tower) 

ĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıľŀĶŃĭŅĵėĺŅĴĶƟŀĬėĺĶĨĶĺěĺńħĪŅĚħƟŅĬĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬȮ
ŏĬŊŗŀĚěŅĔěŃœħƟėƞŅĪňŗĩŌĔĨƟŀĚĴŅĔĔĺƞŅȮȮőħĵŒĬĔŅĶĺńħŀŋĦľĳŌĴŇĕŀĚĬŘņĬńŘĬŏĶŅĽŅĴŅĶĩŒĝƟŏĪŀĶƢőĴĴŇŏĨŀĶƢŐĭĭ
ľĸŀħŐĔƟĺľĶŊŀŐĭĭħŇěŇĨŀĸĔŖœħƟȮőħĵŒľƟľńĺĺńħĽńĴįńĽĔńĭĬŘņŏĕƟŅľĶŊŀŀŀĔőħĵĨĶĚěŃŒľƟėƞŅĪňŗĩŌĔĨƟŀĚĪňŗĽŋħȮĽƞĺĬĺŇīňĔŅĶ
ĺńħĪŅĚħƟŅĬŀŅĔŅĻĬńŘĬĔŅĶħņŏĬŇĬĔŅĶěŃĵŋƞĚĵŅĔĔĺƞŅĴŅĔȮŏĬŊŗŀĚěŅĔŒĬĔŅĶĺńħėŋĦĽĴĭńĨŇĕŀĚŀŅĔŅĻĕŅŀŀĔěŅĔľŀ
ĶŃĭŅĵėĺŅĴĶƟŀĬěŃœĴƞĽŅĴŅĶĩŒĝƟŏėĶŊŗŀĚĴŊŀĺńħŀŋĦľĳŌĴŇȮ/ ėĺŅĴĝŊŘĬĽńĴıńĪīƢŐĭĭŀŇŏĸŖĔĪĶŀĬŇėĽƢŒĬĔŅĶĨĶĺěĺńħœħƟȮ
ĬŀĔěŅĔĬňŘȮėĺŅĴŏĶŖĺĸĴĪňŗĨĶĺěĺńħœħƟěŃĴňėĺŅĴėĸŅħŏėĸŊŗŀĬĽŌĚĪņŒľƟĔŅĶĺŇŏėĶŅŃľƢėƞŅĮĶŃĽŇĪīŇĳŅıœĴƞĩŌĔĨƟŀĚħƟĺĵȮ
ŐĸŃĔŅĶĪņĚŅĬŒĬĪňŗĽŌĚĬńŘĬěŃŏĮƦĬěŋħĪňŗœĴƞĮĸŀħĳńĵŀŅěŏĔŇħŀŋĭńĨŇŏľĨŋœħƟĚƞŅĵ 

ŏėĶŊŗŀĚĴŊŀĪňŗŒĝƟĨĶĺěĺńħ 
1. ŏėĶŊŗŀĚĴŊŀĺńħıĸńĚœĲĲƚŅȮ(Clamp On Power Meter) 
2. ŏėĶŊŗŀĚĴŊŀĺńħŀńĨĶŅĔŅĶœľĸȮ(Ultrasonic Flow Meter) 
3. ŐĸŃȮ4. ŏėĶŊŗŀĚĴŊŀĺńħŀŋĦľĳŌĴŇȮ(Thermometer) ŐĭĭľĸŀħŐĔƟĺľĶŊŀŐĭĭħŇěŇĨŀĸ 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
  

 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŌĮĪňŗȮ5.6-4 ĔŅĶĨĶĺěĺńħĽĴĶĶĩĬŃľŀĶŃĭŅĵėĺŅĴĶƟŀĬ 
 
 
 

3.ĺńħŀŋĦľĳŌĴŇĬŘņŏĕƟŅ 
......................oF 

4.ĺńħŀŋĦľĳŌĴŇĬŘņŀŀĔ 
......................oF 

2. ĺńħŀńĨĶŅĔŅĶœľĸĬŘņĶŃĭŅĵ
ėĺŅĴĶƟŀĬȮȮ..................usGPM 

1. ĺńħıĸńĚœĲĲƚŅĕŀĚıńħĸĴ 
............................kW 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   
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5.7 ĴŅĨĶĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬĶŃĭĭĮĶńĭŀŅĔŅĻȮ 

ŐĬĺĪŅĚŒĬĔŅĶĮĶŃľĵńħıĸńĚĚŅĬŒĬĶŃĭĭĮĶńĭŀŅĔŅĻħƟĺĵĔŅĶĸħĮĶŇĴŅĦĔŅĶŒĝƟıĸńĚĚŅĬȮŐĸŃŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻȮĽŅĴŅĶĩĪņœħƟľĸŅĵŐĬĺĪŅĚħńĚĨƞŀœĮĬňŘ 
 

5.7.1 ĔŅĶŏıŇŗĴŀŋĦľĳŌĴŇŀŇŗĴĨńĺħƟŅĬėĺŅĴħńĬĨŗņȮľĶŊŀėĺŅĴħńĬŒĬŏėĶŊŗŀĚĶŃŏľĵȮ(TE/PE) 

ŏĶŅĽŅĴŅĶĩŒĝƟŐįĬĳŌĴŇȮP-h ĕŀĚĺńĢěńĔĶŀŋħĴėĨŇĺŇŏėĶŅŃľƢŒľƟŏľŖĬĺƞŅȮŀŋĦľĳŌĴŇŀŇŗĴĨńĺħƟŅĬėĺŅĴħńĬĨŗņ
ľĶŊŀėĺŅĴħńĬŒĬŏėĶŊŗŀĚĶŃŏľĵĵŇŗĚĴňėƞŅĽŌĚȮCOP ĵŇŗĚħň  

ěŅĔŐįĬĳŌĴŇȮP-h ěŃŏľŖĬĺƞŅ ĽĴĶĶĩĬŃĔŅĶĪņėĺŅĴŏĵŖĬĪňŗȮTE ĨƞŅĚŕȮĴňėƞŅħńĚĬňŘ 
COP  = (h1 - h3) / (h2 - h1) ĽņľĶńĭȮTE &ŀŋĦľĳŌĴŇŀŇŗĴĨńĺŒĬŏėĶŊŗŀĚĶŃŏľĵŏħŇĴ' 

COP¡ = (h1' - h3) / (h2' - h1') ĽņľĶńĭȮT¡EȮ&ŀŋĦľĳŌĴŇŀŇŗĴĨńĺŒĬŏėĶŊŗŀĚĶŃŏľĵŏıŇŗĴĕŉŘĬ' 

COP± = (h1" - h3) / (h2" - h1" ) ĽņľĶńĭȮT±E (ŀŋĦľĳŌĴŇŀŇŗĴĨńĺŒĬŏėĶŊŗŀĚĶŃŏľĵŏıŇŗĴĕŉŘĬĴŅĔ' 
 

 

2µ 2² 2 

1µ 

1²  

1  

3.

4µ

4²

4

P 

h
 

TE 

T³E 

TµE  

 
ĶŌĮĪňŗȮ5.7-1 ĔŅĶŏıŇŗĴŀŋĦľĳŌĴŇŀŇŗĴĨńĺħƟŅĬėĺŅĴħńĬħƟŅĬĨŗņľĶŊŀėĺŅĴħńĬŒĬŏėĶŊŗŀĚĶŃŏľĵ 

 
ěŅĔŐįĬĳŌĴŇěŃŏľŖĬĺƞŅȮ(h1 - h3)< (h1' - h3) < (h1" - h3) ŐĸŃȮ(h2 - h1) > (h2' - h1' ) > ( h2" - h1" )  ħńĚĬńŘĬȮ 

COP± > COP¡> COP ȮľĶŊŀȮĽĴĶĶĩĬŃĔŅĶĪņėĺŅĴŏĵŖĬěŃŏıŇŗĴĕŉŘĬŏĴŊŗŀŀŋĦľĳŌĴŇŀŇŗĴĨńĺħƟŅĬėĺŅĴħńĬĨŗņĴňėƞŅ
ĽŌĚĕŉŘĬ 

ĬŀĔěŅĔĬňŘȮěŅĔŐįĬĳŌĴŇĵńĚŏľŖĬœħƟĺƞŅȮŀŋĦľĳŌĴŇėŀĴŏıĶĽŏĞŀĶƢŏĵŖĬĸĚȮT2"Ȯ< T2'<ȮT2ȮŐĸŃĮĶŇĴŅĨĶěņŏıŅŃĕŀĚȮ
œŀĪňŗėŀĴŏıĶĽŏĞŀĶƢħŌħŏĕƟŅŏĸŖĔĸĚȮ&ėĺŅĴľĬŅŐĬƞĬĴŅĔĕŉŘĬ'Ȯv1" < v1' < v1 ĕĬŅħėŀĴŏıĶĽŏĞŀĶƢŏĸŖĔĸĚœħƟ 
 

5.7.2 ĔŅĶĸħŀŋĦľĳŌĴŇŀŇŗĴĨńĺħƟŅĬėĺŅĴħńĬĽŌĚľĶŊŀėĺŅĴħńĬŒĬėŀĬŏħĬŏĞŀĶƢȮ 

ŏĶŅĽŅĴŅĶĩĺŇŏėĶŅŃľƢœħƟŏĝƞĬĔńĬĺƞŅȮĩƟŅĸħŀŋĦľĳŌĴŇŀŇŗĴĨńĺħƟŅĬėĺŅĴħńĬĽŌĚľĶŊŀėĺŅĴħńĬŒĬ
ėŀĬŏħĬŏĞŀĶƢȮĽĴĶĶĩĬŃĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻȮ&COP) ěŃĽŌĚĕŉŘĬȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬĔŖŏıŇŗĴĕŉŘĬ 

 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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ěŅĔŐįĬĳŌĴŇȮP-h ěŃŏľŖĬœħƟĺƞŅ 
COP = (h1 - h3) / (h2 - h1)ȮȮȮȮȮȮȮȮȮȮȮĽņľĶńĭȮTC (ŀŋĦľĳŌĴŇŀŇŗĴĨńĺŒĬėŀĬŏħĬŏĞŀĶƢŏħŇĴ' 

ŐĸŃ  COP'  = (h1 - h3') / (h2' - h1) ȮȮȮȮȮȮȮȮȮȮĽņľĶńĭȮT¡C ȮȮ(ŀŋĦľĳŌĴŇŀŇŗĴĨńĺŒĬėŀĬŏħĬŏĞŀĶƢĸħĸĚ' 
ĞŉŗĚ (h1 - h3') > (h1 - h3) ŐĸŃȮ(h2' - h1)Ȯ< (h2 - h1) 
 
ħńĚĬńŘĬȮȮ COP¡ > COP 
 

 

2² 

2 

1 

3 .
 

4² 4 

P

 

h 

3.

 

T³C  

TC 

²

 
ĶŌĮĪňŗȮ5.7-2ȮĔŅĶĸħŀŋĦľĳŌĴŇėĺĭŐĬƞĬėĺŅĴħńĬħƟŅĬĽŌĚ 

 

5.7.3ȮĶŃĭĭĽƞĚĬŘņŏĵŖĬŐĭĭĮĶŇĴŅĨĶŐĮĶŏĮĸňŗĵĬȮ(Variable Water Volume (VWV) System) 

ŒĬĶŃĭĭĮĶńĭŀŅĔŅĻĕĬŅħŒľĠƞěŃŒĝƟĬŘņŏĵŖĬŏĮƦĬĨńĺĔĸŅĚŒĬĔŅĶħŉĚėĺŅĴĶƟŀĬŀŀĔěŅĔľƟŀĚĮĶńĭŀŅĔŅĻįƞŅĬ
ŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬ ŐĸƟĺĬņėĺŅĴĶƟŀĬĔĸńĭœĮĶŃĭŅĵĪŇŘĚĪňŗŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ ŒĬĔŅĶľĴŋĬŏĺňĵĬĬŘņŏĵŖĬěŃŒĝƟŏėĶŊŗŀĚĽŌĭĬŘņ
ĕńĭħƟĺĵĴŀŏĨŀĶƢœĲĲƚŅȮĞŉŗĚěŃŒĝƟĔņĸńĚœĲĲƚŅĨŅĴĽĴĔŅĶ 

 

 

 
őħĵ Pp = ĔņĸńĚœĲĲƚŅĪňŗĴŀŏĨŀĶƢĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņ*ȮW 

g =ȮĬŘņľĬńĔěņŏıŅŃĕŀĚĬŘņ*ȮN/m3 
Qw =ȮŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬ*Ȯm3-s 
H =ȮėĺŅĴħńĬĶĺĴĕŀĚĬŘņȮ(Total Dynamic Head)*Ȯm 

 hm  = ĮĶŃĽŇĪīŇĳŅıĕŀĚĴŀŏĨŀĶƢ 
hP  = ĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņ 

                                                     
w

p

m P

Q H
P
g

h h
=               (5.10) 
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ěŅĔĽĴĔŅĶĪňŗȮ5.10 ŏĴŊŗŀ Qw ŐĸŃ H ĴňėƞŅĽŌĚ ĶŃĭĭěŃĨƟŀĚĔŅĶĔņĸńĚœĲĲƚŅĽŌĚȮŒĬĶŃĭĭĪňŗŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬ
ėĚĪňŗőħĵœĴƞĕŉŘĬĔńĭĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬ ŏĶňĵĔĺƞŅ ĶŃĭĭĮĶŇĴŅĨĶėĚĪňŗ ĞŉŗĚŏĮƦĬĶŃĭĭĪňŗŒĝƟıĸńĚĚŅĬĴŅĔ ĽƞĺĬĶŃĭĭĪňŗ
ŒĝƟĺŅĸƢĺ 2 ĪŅĚ ŀńĨĶŅĔŅĶœľĸěŃŏĮĸňŗĵĬœĮĨŅĴĳŅĶŃŒĬĔŅĶĪņėĺŅĴŏĵŖĬ ŏĶňĵĔĺƞŅ ĶŃĭĭĮĶŇĴŅĨĶĬŘņŐĮĶŏĮĸňŗĵĬ 
(ħńĚŐĽħĚŒĬĶŌĮĪňŗ 5.7-4) ĶŃĭĭĬňŘěŃĴňĶŃĭĭėĺĭėŋĴĔŅĶĪņĚŅĬĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņŏıŊŗŀĮĶńĭĸħėĺŅĴŏĶŖĺĶŀĭĕŀĚ
ŏėĶŊŗŀĚĽŌĭĬŘņ ŐĸŃĽŅĴŅĶĩĮĶŃľĵńħıĸńĚĚŅĬœħƟŏĴŊŗŀĳŅĶŃŒĬĔŅĶĪņėĺŅĴŏĵŖĬĸħĸĚ ĬŀĔěŅĔĬňŘĔŅĶŀŀĔŐĭĭĶŃĭĭ
ĪƞŀĬŘņŐĸŃŀŋĮĔĶĦƢĨƞŅĚŕ ŒĬĶŃĭĭĪƞŀĬŘņĪňŗħňȮěŃĝƞĺĵĸħ H ĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņ ĞŉŗĚŏĮƦĬĔŅĶĸħıĸńĚĚŅĬĪňŗŒĝƟĔńĭŏėĶŊŗŀĚ
ĽŌĭĬŘņħƟĺĵ 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

ĶŌĮĪňŗȮ5.7-3ȮThree-Way Valve Control of a Coil 
 
 
 
 
 
 
 
 
 
 

Chiller water pump 

Three-way valve control to a cooling coil 
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Constant Volume Flow 

Coil 1 

Coil 2 

Coil 3 
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Total 400 Constant 

 

Flow quantities 

Chiller 

T 

Chiller 

T 

Coil 

Pump 

C NO 

NC 

Pump 

T 

Air Flow 

From other 

coils To other 

coils 

3-way 

mixing 

valve 

 

 

 

Note: 

Constant chilled wat 

 

 

 

 

er flow at all conditions 

Must use all pumps regardless of load 

Difficult to keep chillers on line at light load 
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ĶŌĮĪňŗȮ5.7-4ȮTwo-Way Value with Pump Bypass 

 
 

 

5.7.4 ĶŃĭĭĽƞĚĸĴŏĵŖĬŐĭĭĮĶŇĴŅĨĶŐĮĶŏĮĸňŗĵĬȮ(Variable Air Volume (VAV) System) 

ŒĬĶŃĭĭĽƞĚĸĴŏĵŖĬěŃŒĝƟŀŅĔŅĻŏĵŖĬŏĮƦĬĨńĺĔĸŅĚŒĬĔŅĶħŉĚėĺŅĴĶƟŀĬŀŀĔěŅĔľƟŀĚľĶŊŀőĞĬĨƞŅĚŕ őħĵ
ŒĝƟľńĺěƞŅĵĸĴħńĚŐĽħĚŒĬĶŌĮĪňŗ 5.7-5 ěŅĔĬńŘĬěŃĬņėĺŅĴĶƟŀĬĔĸńĭœĮĪŇŘĚĪňŗŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬ ŒĬĔŅĶľĴŋĬŏĺňĵĬĸĴ
ŏĵŖĬěŃŒĝƟıńħĸĴĪňŗĕńĭŏėĸŊŗŀĬħƟĺĵĴŀŏĨŀĶƢœĲĲƚŅ ŏĴŊŗŀĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚľƟŀĚĨƞŅĚŕȮĸħĸĚȮĶŃĭĭėĺĭėŋĴěŃ
ĮĶńĭĸħėĺŅĴŏĶŖĺĶŀĭĕŀĚĴŀŏĨŀĶƢŐĸŃĮĶŇĴŅĦĸĴĨŅĴȮĪņŒľƟŏĔŇħĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
 
 
 

Chiller water pump 

System with two-way control valves 

Chiller 

Plant 

Coil 1 

Throttling 

Valve 

Coil 2 Coil 3 

Variable Volume Flow Flow quantities 

 Time (hrs) 

10 12 14 16 18 

Coil 1 

Coil 2 

Coil 3 

90 

160 

60 

100 

180 

70 

90 

200 

80 

80 

180 

100 

70 

150 

80 

Simultaneous 

flow 

310 350 370 360 300 

 

Note: 

ω System chilled water flow decrease 

with load 

ω Bypass valve modulates open to reduce 

P increase 

ω Chiller #2 and pump shut down when 

bypass valve is nearly open 

Chiller 1 

T 

Chiller 2 

T 

Coil 

Pump 1 

Pump 2 

T 

Air Flow 
From other 

coils To other 

coils 

2-way 

valve 

Start-

Stop 

DP 

Bypass 

Differential pressure 

controller 
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ĶŌĮĪňŗȮ5.7-5ȮVAV System Control 
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Pressure 
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C-1 Hi 

NC 

Lo 

ISA COM 24H 24G 
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220 Vac 

6-9 Vdc 
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5.7.5ȮĔŅĶŒĝƟĪƞŀėĺŅĴĶƟŀĬȮ(Heat Pipe)  

 ĚŅĬĭŅĚĮĶŃŏĳĪȮŏĝƞĬȮŀŋĨĽŅľĔĶĶĴŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŀŋĨĽŅľĔĶĶĴĵŅȮłĸłȮěņŏĮƦĬĨƟŀĚĴňĔŅĶėĺĭėŋĴ
ĪńŘĚŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĕŀĚŀŅĔŅĻœĮıĶƟŀĴĔńĬȮĺŇīňĔŅĶħńŘĚŏħŇĴȮœħƟŐĔƞȮĺŇīňĸħŀŋĦľĳŌĴŇŒľƟĨŗņŐĸƟĺŒľƟėĺŅĴĶƟŀĬĞŘņȮ
(Overcool and Reheat) ĞŉŗĚĴňľĸńĔĔŅĶĪņĚŅĬȮėŊŀȮėŀĵĸƢŏĵŖĬěŃĸħŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻŒľƟĨŗņĔĺƞŅėƞŅ 
ĪňŗĨƟŀĚĔŅĶĔƞŀĬȮŏıŊŗŀħŉĚėĺŅĴĝŊŘĬŀŀĔěĬĩŉĚĶŃħńĭĪňŗĨƟŀĚĔŅĶȮěŅĔĬńŘĬȮěŃŒĝƟĕħĸĺħėĺŅĴĶƟŀĬŏıŇŗĴŀŋĦľĳŌĴŇĕŀĚ
ŀŅĔŅĻŏıŊŗŀŒľƟĸĴěƞŅĵĴňŀŋĦľĳŌĴŇĽŌĚĔĸńĭĕŉŘĬĴŅĩŉĚėƞŅĪňŗĨƟŀĚĔŅĶ 

ĪƞŀėĺŅĴĶƟŀĬŏĮƦĬŀŋĮĔĶĦƢĩƞŅĵŏĪėĺŅĴĶƟŀĬĪňŗœĴƞĨƟŀĚŒĝƟıĸńĚĚŅĬŒĬĔŅĶĕńĭŏėĸŊŗŀĬȮĽƞĺĬĮĶŃĔŀĭĴňŏıňĵĚĪƞŀĪŀĚŐħĚ
ľĶŊŀĪƞŀőĸľŃŀŊŗĬĮĸŅĵĮƕħĽŀĚĕƟŅĚȮĳŅĵŒĬĭĶĶěŋĽŅĶĪņėĺŅĴŏĵŖĬĮĶŇĴŅĦŏĸŖĔĬƟŀĵȮĽŅĶĪņėĺŅĴŏĵŖĬĪňŗĮĸŅĵħƟŅĬĪňŗ
ĨŗņĔĺƞŅěŃĴňĽĩŅĬŃŏĮƦĬĕŀĚŏľĸĺȮĪņľĬƟŅĪňŗħŌħėĺŅĴĶƟŀĬěŅĔĳŅĵĬŀĔȮĞŉŗĚěŃĪņŒľƟĽŅĶĪņėĺŅĴŏĵŖĬŏĮĸňŗĵĬ
ĽĩŅĬŃĔĸŅĵŏĮƦĬœŀĸŀĵĕŉŘĬœĮĽŌƞĮĸŅĵħƟŅĬĪňŗĽŌĚĔĺƞŅŐĸŃėŅĵėĺŅĴĶƟŀĬĽŌƞĳŅĵĬŀĔȮěŅĔĬńŘĬȮĽŅĶĪņėĺŅĴŏĵŖĬěŃ
ėĺĭŐĬƞĬĔĸŅĵŏĮƦĬĕŀĚŏľĸĺœľĸĔĸńĭĸĚĽŌƞĮĸŅĵħƟŅĬĪňŗĨŗņĔĺƞŅȮĺĬŏĺňĵĬŀĵŌƞŀĵƞŅĚĬňŘŏĮƦĬĺńĢěńĔĶ 

ŏĴŊŗŀĬņĪƞŀėĺŅĴĶƟŀĬœĮĨŇħĨńŘĚĳŅĵŒĬŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬȮěŃŒĝƟĽņľĶńĭĬņėĺŅĴĶƟŀĬěŅĔŀŅĔŅĻĪňŗŏĕƟŅėŀĵĸƢŏĵŖĬľĶŊŀ
ĸĴĔĸńĭȮ(Return Air) œĮĩƞŅĵŏĪŒľƟĔńĭŀŅĔŅĻĪňŗŀŀĔěŅĔėŀĵĸƢŏĵŖĬľĶŊŀĸĴěƞŅĵȮ(Supply Air) ŏıŊŗŀėĺĭėŋĴ
ŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĕŀĚŀŅĔŅĻŒĬĸńĔļĦŃĪňŗėĸƟŅĵĔńĭĺŇīňħńŘĚŏħŇĴȮŐĨƞěŃĮĶŃľĵńħıĸńĚĚŅĬĔĺƞŅ 
ŏıĶŅŃœĴƞĨƟŀĚĸħŀŋĦľĳŌĴŇĪņĚŅĬĕŀĚėŀĵĸƢŏĵŖĬŒľƟĨŗņĔĺƞŅĮĔĨŇȮŐĸŃœĴƞĨƟŀĚŒĝƟĕħĸĺħėĺŅĴĶƟŀĬĞŉŗĚĨƟŀĚĔŅĶıĸńĚĚŅĬ
œĲĲƚŅȮĨńĺŀĵƞŅĚĔŅĶĪņĚŅĬĕŀĚĪƞŀėĺŅĴĶƟŀĬĪňŗĨŇħĨńŘĚŒĬŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬŐĽħĚœĺƟŒĬĶŌĮĪňŗȮ5.7-6 
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5.7.6 ĔŅĶĮĶńĭĮĶŋĚĨńĺŀŅėŅĶ 

 ĔŅĶĮĶńĭĮĶŋĚĪňŗĨńĺŀŅėŅĶŏĮƦĬĔŅĶĸħĳŅĶŃĕŀĚĔŅĶĮĶńĭŀŅĔŅĻĸĚȮŀŅěŏĮƦĬĔŅĶŀŀĔŐĭĭŀŅėŅĶŒľĴƞ
ľĶŊŀĮĶńĭĮĶŋĚŀŅėŅĶŏĔƞŅőħĵėņĬŉĚĩŉĚĽŇŗĚĨƞŀœĮĬňŘ (ŀĵƞŅĚœĶĔŖĨŅĴȮĔŅĶĮĶŃľĵńħıĸńĚĚŅĬěŃœħƟįĸĴŅĔĪňŗĽŋħĩƟŅ
ėņĬŉĚĩŉĚĨńŘĚŐĨƞĝƞĺĚŏĶŇŗĴŀŀĔŐĭĭ) 
 
ω ŀŅėŅĶľńĬŒĬĪŇĻĪŅĚĪňŗĩŌĔĨƟŀĚ 
ω ĜĬĺĬĪňŗŒĝƟĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴ 
ω ŀŋħĝƞŀĚĶŀĵĶńŗĺĪńŘĚľĴħ 
ω ĨŇħĨńŘĚĝŋħĮƕħĮĶŃĨŌȮ&Door Closer) ĪňŗĮĶŃĨŌ 
ω ľĬƟŅĨƞŅĚĨƟŀĚĴňĔŅĶĭńĚŐħħĪňŗħň 
ω ĮĶŇĴŅĦŀŅĔŅĻěŅĔĳŅĵĬŀĔĪňŗŏĕƟŅĴŅŒĬĶŃĭĭĮĶńĭŀŅĔŅĻĨƟŀĚœĴƞŏĔŇĬėĺŅĴĨƟŀĚĔŅĶ 
ω ĔŅĶŀŀĔŐĭĭĪňŗŏľĴŅŃĽĴěŃĪņŒľƟĽŅĴŅĶĩĸħĕĬŅħĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻȮĸħĨƟĬĪŋĬŒĬĔŅĶĨŇħĨńŘĚȮŐĸŃĸħ
ėƞŅŒĝƟěƞŅĵŒĬĔŅĶŏħŇĬĶŃĭĭ 

 

5.7.7 ĔŅĶŏĸŊŀĔŒĝƟŀŋĮĔĶĦƢĪňŗĴňĮĶŃĽŇĪīŇĳŅı 

ĔŅĶŏĸŊŀĔŒĝƟŀŋĮĔĶĦƢĪňŗĴňĮĶŃĽŇĪīŇĳŅıŀŅěĪņœħƟľĸŅĵŐĬĺĪŅĚȮŏĝƞĬ 
ω ŏĸŊŀĔĮĶŃŏĳĪŐĸŃĕĬŅħŒľƟĩŌĔĨƟŀĚĨŅĴĮĶŃŏĳĪĕŀĚĚŅĬ 
ω ŒĝƟĴŀŏĨŀĶƢĮĶŃĽŇĪīŇĳŅıĽŌĚ 
ω ŒĝƟŀŋĮĔĶĦƢĮĶńĭėĺŅĴŏĶŖĺĶŀĭŒĬĔŅĶėĺĭėŋĴĳŅĶŃĪňŗŏĮĸňŗĵĬŐĮĸĚĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņŐĸŃıńħĸĴ 
ω ěńħŀŋĮĔĶĦƢŐĸŃĔŅĶėĺĭėŋĴĨŅĴıŊŘĬĪňŗľĶŊŀőĞĬĪňŗŐĨĔĨƞŅĚĔńĬȮ&œĴƞėĺĶŒľƟĴňıŊŘĬĪňŗėŅĭŏĔňŗĵĺĔńĬ' 
 

5.7.8ȮĔŅĶėĺĭėŋĴĔŅĶĪņĚŅĬĪňŗŏľĴŅŃĽĴ 

ŐĬĺĪŅĚĔŅĶĔŅĶėĺĭėŋĴĔŅĶĪņĚŅĬŒľƟŏľĴŅŃĽĴŀŅěĪņœħƟľĸŅĵĮĶŃĔŅĶȮŏĝƞĬ  
ω ĨńŘĚėƞŅŀŋĦľĳŌĴŇŒľƟĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴȮ&ŀĵƞŅŒľƟŏĵŖĬŏĔŇĬœĮ' 
ω ŀĵƞŅŏħŇĬĶŃĭĭĩƟŅœĴƞěņŏĮƦĬ 
ω ĨŇħĨńŘĚŀŋĮĔĶĦƢĽƞĚĽńĠĠŅĦĝƞĺĵŒĬĔŅĶėĺĭėŋĴ 
ω ŒĝƟŀŋĮĔĶĦƢĽƞĚĽńĠĠŅĦĪňŗĴňėŋĦĳŅıħň 
ω ŒĝƟőĮĶŐĔĶĴėĺĭėŋĴŏĺĸŅȮ365 ĺńĬȮĽņľĶńĭŀŋĮĔĶĦƢĪňŗĚƞŅĵľĶŊŀŏĸŖĔ 
ω ĽņľĶńĭĶŃĭĭĪňŗĴňėĺŅĴĞńĭĞƟŀĬȮŒĝƟĔŅĶėĺĭėŋĴĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚȮŒĬĔŅĶĨĶĺěĽŀĭ ĭńĬĪŉĔĕƟŀĴŌĸĕŀĚĶŃĭĭ
ıĶƟŀĴĶŅĵĚŅĬįĸ 

 

5.7.9ȮĔŅĶĭņĶŋĚĶńĔļŅĪňŗŏľĴŅŃĽĴ 

ŀŋĮĔĶĦƢĪńŘĚľĴħĨƟŀĚĪņĔŅĶħŌŐĸĶńĔļŅŏĮƦĬĮĶŃěņȮĞŉŗĚėĺŅĴĩňŗŒĬĔŅĶħŌŐĸĨĶĺěĽŀĭěŃŐĨĔĨƞŅĚĔńĬœĮ
ĕŉŘĬŀĵŌƞĔńĭŀŋĮĔĶĦƢȮĔŅĶĭņĶŋĚĶńĔļŅĪňŗħňėĺĶěŃĨƟŀĚ 
ω ĩŌĔĨƟŀĚĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŋĮĔĶĦƢ 
ω ĵŊħŀŅĵŋĔŅĶŒĝƟĚŅĬ 
ω ĮƚŀĚĔńĬĮĶŃĽŇĪīŇĳŅıœĴƞŒľƟĨŗņĸĚ 
ω ŒĝƟıĸńĚĚŅĬĬƟŀĵȮ 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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őħĵĪńŗĺœĮĔŅĶĭņĶŋĚĶńĔļŅĕŉŘĬŀĵŌƞĔńĭ 
ω ĝƞĺĚĶŃĵŃŏĺĸŅĪňŗĔņľĬħĨŅĴėņŐĬŃĬņĕŀĚįŌƟįĸŇĨ 
ω ěņĬĺĬĝńŗĺőĴĚŒĬĔŅĶĪņĚŅĬ 
ω įĸĔŅĶĨĶĺěĽŀĭ 
 

5.8 ĔŅĶĨĶĺěĺŇĬŇěĜńĵŏıŊŗŀľŅŐĬĺĪŅĚĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĽŇŗĚįŇħĮĔĨŇĪňŗŏĔŇħĕŉŘĬŒĬĶŃĭĭĮĶńĭŀŅĔŅĻĬńŘĬȮŏľĨŋĕŀĚĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬȮħńĚĬńŘĬėĺĶĪņĔŅĶĨĶĺě
ĺŇĬŇěĜńĵŏıŊŗŀľŅĽŇŗĚįŇħĮĔĨŇȮŏıŊŗŀĪņĔŅĶŐĔƟœĕŀĵƞŅĚĽĴŗņŏĽĴŀħńĚĨŅĶŅĚ 

ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 

1.   ĨĶĺěĽŀĭĔŅĶĮĶńĭĨńŘĚ
ŀŋĦľĳŌĴŇĬŘņŏĵŖĬ 

ĮĶńĭĨńŘĚŀŋĦľĳŌĴŇĬŘņŏĵŖĬŒľƟĽŌĚĪňŗĽŋħ
ŏĪƞŅĪňŗěŃĪņœħƟȮȮőħĵĪŋĔŕȮ1̄ F Īňŗ
ĮĶńĭŒľƟĽŌĚĕŉŘĬěŃĮĶŃľĵńħıĸńĚĚŅĬ
ĮĶŃĴŅĦȮ2-4 % 

¶ ĕĦŃĳŅĶŃĮĶńĭŀŅĔŅĻĨŗņĔĺƞŅȮ
80% ŒľƟĮĶńĭĨńŘĚŀŋĦľĳŌĴŇĬŘņŏĵŖĬ
ĽŌĚĕŉŘĬėĶńŘĚĸŃȮ1̄ F ŐĸƟĺĽńĚŏĔĨ
ŀŋĦľĳŌĴŇŀŅĔŅĻĳŅĵŒĬıŊŘĬĪňŗ 

2.   ĨĶĺěĽŀĭĔŅĶĮĶńĭĨńŘĚĳŅĶŃ 
ĕŀĚŏėĶŊŗŀĚŀńħŐĭĭŐĶĚŏľĺňŗĵĚ 

ŏėĶŊŗŀĚŀńħŐĭĭŐĶĚŏľĺňŗĵĚěŃĴň
ĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħĪňŗĳŅĶŃ
ĮĶŃĴŅĦȮ80-90% 

¶ ĮĶńĭĨńŘĚĳŅĶŃĔŅĶĪņĚŅĬĕŀĚ
ŏėĶŊŗŀĚŀńħŒľƟŒĔĸƟŏėňĵĚȮ90% 
 

3.   ĨĶĺěĺńħĔĶŃŐĽœĲĲƚŅľĶŊŀ 
ıĸńĚœĲĲƚŅĕŀĚėŀĴŏıĶĽŏĞŀĶƢ
ŏĪňĵĭĔńĭıŇĔńħ 

ıĸńĚœĲĲƚŅĪňŗœħƟěŅĔĔŅĶĪņĚŅĬěĶŇĚ
ėĺĶŀĵŌƞĮĶŃĴŅĦȮ80-90% ĕŀĚ
ıĸńĚœĲĲƚŅıŇĔńħĕŀĚŏėĶŊŗŀĚŀńħȮ
ŏıĶŅŃŏĮƦĬěŋħĪňŗŏėĶŊŗŀĚĴňėƞŅȮkW/TR 
ĨŗņĪňŗĽŋħ 

¶ ĮĶńĭĔŅĶĪņĚŅĬŒľƟĳŅĶŃĕŀĚ
ŏėĶŊŗŀĚŀńħŐĨƞĸŃŏėĶŊŗŀĚŀĵŌƞĪňŗȮ80-
90% 
 

4.   ĨĶĺěĺńħŀŋĦľĳŌĴŇĬŘņŏĵŖĬĪňŗ
ŀŀĔŐĸŃŀŋĦľĳŌĴŇĽŅĶĪņėĺŅĴ
ŏĵŖĬŒĬȮCoolerȮĪňŗĳŅĶŃĽŌĚ 

ŀŋĦľĳŌĴŇĬŘņŏĵŖĬĪňŗŀŀĔœĴƞėĺĶĽŌĚĔĺƞŅ
ŀŋĦľĳŌĴŇŀŇŗĴĨńĺĕŀĚĽŅĶĪņėĺŅĴ
ŏĵŖĬŏĔŇĬȮ4 ̄ F ŏıĶŅŃĮĶŃĽŇĪīŇĳŅı
ĕŀĚŏėĶŊŗŀĚěŃĸħĸĚľĶŊŀėƞŅȮkW/TR 
ěŃĽŌĚĕŉŘĬ 

¶ ĪņėĺŅĴĽŃŀŅħȮCooler 
¶ ĸħŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬ 
¶ ŏıŇŗĴĮĶŇĴŅĦĽŅĶĪņėĺŅĴŏĵŖĬ 
¶ ĨĶĺěĽŀĭĔŅĶĪņĚŅĬĕŀĚ
ŀŋĮĔĶĦƢĸħėĺŅĴħńĬ 

5.   ĨĶĺěĺńħŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵ 
ėĺŅĴĶƟŀĬĪňŗŀŀĔŐĸŃŀŋĦľĳŌĴŇ 
ĽŅĶĪņėĺŅĴŏĵŖĬŒĬ  
Condenser ĪňŗĳŅĶŃĽŌĚ  

ŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗŀŀĔ
œĴƞėĺĶĨŗņĔĺƞŅŀŋĦľĳŌĴŇŀŇŗĴĨńĺĕŀĚ
ĽŅĶĪņėĺŅĴŏĵŖĬŏĔŇĬȮ6 ̄ F ŏıĶŅŃ
ĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚěŃĸħĸĚ
ľĶŊŀėƞŅȮkW/TRȮěŃĽŌĚĕŉŘĬ 

¶ ĪņėĺŅĴĽŃŀŅħȮCondenser 
¶ ĸħŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĶŃĭŅĵ
ėĺŅĴĶƟŀĬ 

¶ ĸħĮĶŇĴŅĦĽŅĶĪņėĺŅĴŏĵŖĬ 
¶ ĨĶĺěĽŀĭĔŅĶĪņĚŅĬĕŀĚ
ŀŋĮĔĶĦƢĸħėĺŅĴħńĬ 

6.   ĨĶĺěĽŀĭŀńĨĶŅĔŅĶœľĸĕŀĚ 
ĬŘņŏĵŖĬĪňŗŏĕƟŅľĶŊŀŀŀĔȮCooler   
ŏĪňĵĭĔńĭıŇĔńħ 

ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬěŃĨƟŀĚ
ŏĪƞŅĔńĭľĶŊŀĴŅĔĔĺƞŅıŇĔńħŏĸŖĔĬƟŀĵȮȮ
ŏıĶŅŃĩƟŅĴŅĔľĶŊŀĬƟŀĵŏĔŇĬœĮ
ĮĶŃĽŇĪīŇĳŅıĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴ

¶ ľĶňŗĺŅĸƢĺĬŘņŏĵŖĬŏıŊŗŀĸħŀńĨĶŅ
ĔŅĶœľĸĕŀĚĬŘņěŃĽƞĚįĸŒľƟıĸńĚ
œĲĲƚŅĪňŗŏėĶŊŗŀĚĽŌĭĬŘņŒĝƟĸħĸĚ
ŏĸŖĔĬƟŀĵ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-32 

ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
ĶƟŀĬěŃĸħĸĚȮĽƞĚįĸŒľƟėƞŅȮkW/TRȮ
ĽŌĚĕŉŘĬȮ(ĩƟŅŀŀĔŐĭĭĪňŗȮȮƇR;/.ȮF̄ȮȮȮȮ
ŀńĨĶŅĔŅĶœľĸıŇĔńħŀĵŌƞĪňŗȮ2.4 
GPM/TR)Ȯ 

¶ ĸħĶŀĭĕŀĚĴŀŏĨŀĶƢěŃĽƞĚįĸŒľƟ
ıĸńĚœĲĲƚŅĪňŗŒĝƟĸħĸĚœħƟĴŅĔŐĨƞ
œĴƞėĺĶĸħŏĔŇĬȮ30% ŏıĶŅŃ
ĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĽŌĭĬŘņěŃ
ĸħĸĚ 

¶ ĸħĕĬŅħŒĭıńħĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņ
ŏĵŖĬ 

¶ ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĽŌĭĬŘņŐĸŃ
ĴŀŏĨŀĶƢĪňŗĴňĕĬŅħĸħĸĚ 

7.   ĨĶĺěĽŀĭŀńĨĶŅĔŅĶœľĸĕŀĚ 
ĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗŏĕƟŅľĶŊŀ 
ŀŀĔěŅĔȮCondenser ŏĪňĵĭĔńĭ 
ıŇĔńħ 

ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĶŃĭŅĵėĺŅĴ
ĶƟŀĬěŃĨƟŀĚŏĪƞŅĔńĭľĶŊŀĴŅĔĔĺƞŅ
ıŇĔńħŏĸŖĔĬƟŀĵȮŏıĶŅŃĩƟŅĬƟŀĵľĶŊŀ
ĴŅĔŏĔŇĬœĮȮĮĶŃĽŇĪīŇĳŅıĔŅĶ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬěŃĸħĸĚȮ
ĽƞĚįĸŒľƟėƞŅȮkW/TR ĽŌĚĕŉŘĬ (ĩƟŅ
ŀŀĔŐĭĭĪňŗȮȮƇR;/.ȮF̄ȮȮȮȮŀńĨĶŅ
ĔŅĶœľĸıŇĔńħŀĵŌƞĪňŗȮ3.0 GPM/TR) 
 

¶ ľĶňŗĺŅĸƢĺĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬ
ŏıŊŗŀĸħŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņěŃ
ĽƞĚįĸŒľƟıĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚĽŌĭ
ĬŘņŒĝƟĸħĸĚŏĸŖĔĬƟŀĵ 

¶ ĸħĶŀĭĕŀĚĴŀŏĨŀĶƢěŃĽƞĚįĸŒľƟ
ıĸńĚœĲĲƚŅĪňŗŒĝƟĸħĸĚœħƟĴŅĔȮŐĨƞ
œĴƞėĺĶĸħŏĔŇĬȮ30% ŏıĶŅŃ
ĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĽŌĭĬŘņěŃ
ĸħĸĚ 

¶ ĸħĕĬŅħŒĭıńħĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņ
ĶŃĭŅĵėĺŅĴĶƟŀĬ 

¶ ŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĽŌĭĬŘņŐĸŃ
ĴŀŏĨŀĶƢĪňŗĴňĕĬŅħĸħĸĚ 

8. ȮȮĭńĬĪŉĔėĺŅĴħńĬĽŅĶĪņėĺŅĴ 
ŏĵŖĬħƟŅĬĽŌĚŐĸŃħƟŅĬĨŗņ 

ŏĮĶňĵĭŏĪňĵĭėĺŅĴħńĬĽŅĶĪņėĺŅĴ
ŏĵŖĬħƟŅĬĽŌĚŐĸŃħƟŅĬĨŗņŒĬŐĨƞĸŃĺńĬ
ĺƞŅįŇħĮĔĨŇœĮěŅĔŏħŇĴľĶŊŀœĴƞ 

¶ ėĺŅĴħńĬĽŅĶĪņėĺŅĴŏĵŖĬ
įŇħĮĔĨŇœĮěŅĔŏħŇĴėĺĶ
ĨĶĺěĽŀĭŐĔƟœĕ 

9.   ĨĶĺěĽŀĭėĺŅĴħńĬĽŅĶĪņ 
ėĺŅĴŏĵŖĬħƟŅĬĽŌĚŐĸŃħƟŅĬĨŗņ 
ŏĪňĵĭĔńĬŐĨƞĸŃŏėĶŊŗŀĚ 

ŏėĶŊŗŀĚĪňŗėĺŅĴħńĬĽŅĶĪņėĺŅĴŏĵŖĬ
ħƟŅĬĽŌĚĴňėƞŅĽŌĚĔĺƞŅŏėĶŊŗŀĚŀŊŗĬŐĸŃ
ŏėĶŊŗŀĚĪňŗėĺŅĴħńĬĽŅĶĪņėĺŅĴŏĵŖĬ
ħƟŅĬĨŗņĴňėƞŅĨŗņĔĺƞŅŏėĶŊŗŀĚŀŊŗĬěŃĨƟŀĚ
ľŅĽŅŏľĨŋŐĸŃŐĔƟœĕŏıĶŅŃ
ĮĶŃĽŇĪīŇĳŅıěŃĨŗņĔĺƞŅŏėĶŊŗŀĚŀŊŗĬ 

¶ ĸħĔŅĶŒĝƟĚŅĬ 
¶ ľŅĽŅŏľĨŋŐĸŃŐĔƟœĕ 

 

10. ȮȮĨĶĺěĽŀĭįĸĨƞŅĚĕŀĚėĺŅĴ 
ħńĬĽŅĶĪņėĺŅĴŏĵŖĬħƟŅĬĽŌĚ 
ŐĸŃħƟŅĬĨŗņĕŀĚŐĨƞĸŃŏėĶŊŗŀĚ 

ŏėĶŊŗŀĚĪňŗĴňįĸĨƞŅĚĕŀĚėĺŅĴħńĬĽŌĚ
ĔĺƞŅŏėĶŊŗŀĚŀŊŗĬŏĮƦĬŏėĶŊŗŀĚĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıĨŗņ 

¶ ĸħĔŅĶŒĝƟĚŅĬ 
¶ ľŅĽŅŏľĨŋŐĸŃŐĔƟœĕ 
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ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
11.   ĨĶĺěĺńħľŅėƞŅȮkW/TRȮ
ĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĨƞĸŃŏėĶŊŗŀĚȮȮȮȮȮȮ 

ŐĨƞĸŃŏėĶŊŗŀĚėĺĶěŃĴňėƞŅȮkW/TRȮ
ŒĔĸƟŏėňĵĚĔńĬľĶŊŀŒĔĸƟŏėňĵĚĔńĭıŇĔńħ
ĕŀĚŏėĶŊŗŀĚĞŉŗĚŀŅěŏĔŇħěŅĔ 
¶ ȮŀŋĦľĳŌĴŇĬŘņŏĕƟŅĶŃĭŅĵėĺŅĴ
ĶƟŀĬœĴƞŏĪƞŅĔńĬ 

¶ ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬľĶŊŀ
ĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬœĴƞŏĪƞŅĔńĬ
ľĶŊŀĨƞŅĚěŅĔıŇĔńħĴŅĔ 

¶ ĮĶńĭĨńŘĚŀŋĦľĳŌĴŇĕŀĚĬŘņŏĵŖĬœĴƞ
ŏĪƞŅĔńĬ 

¶ ĳŅĶŃĔŅĶĪņĚŅĬœĴƞŏĪƞŅĔńĬ 

¶ ľŅĽŅŏľĨŋŐĸŃŐĔƟœĕ 
¶ ŒĝƟŏėĶŊŗŀĚĪňŗĴňėƞŅȮkW/TRȮĽŌĚŒľƟ
ĬƟŀĵĸĚ 

¶ ŏĮĸňŗĵĬŏĮƦĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ
ĮĶŃĽŇĪīŇĳŅıĽŌĚ 

12.ȮȮȮĨĶĺěĺńħŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵ 
ėĺŅĴĶƟŀĬĔƞŀĬŏĕƟŅŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 
ȮȮȮȮȮȮȮȮ 

ŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬœĴƞ
ėĺĶĽŌĚĔĺƞŅȮ90̄FȮŏıĶŅŃěŃĪņŒľƟȮȮ
kW/TRȮĕŀĚŏėĶŊŗŀĚĽŌĚĕŉŘĬ 

¶ ŏĮƕħľŀĶŃĭŅĵėĺŅĴĶƟŀĬŏıŇŗĴĕŉŘĬ
ŐĸƟĺĽńĚŏĔĨŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵ
ėĺŅĴĶƟŀĬĨƟŀĚĸħĸĚ 

¶ ĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıľŀ
ĶŃĭŅĵėĺŅĴĶƟŀĬ 

¶ ŏĮĸňŗĵĬľŀĶŃĭŅĵėĺŅĴĶƟŀĬŒľĴƞ 
13. ȮȮĨĶĺěĽŀĭĔŅĶĸńħĺĚěĶĕŀĚ 
ĬŘņŏĵŖĬŏĕƟŅŏėĶŊŗŀĚĪňŗœĴƞŏĮƕħŒĝƟĚŅĬ 
ȮȮȮȮȮȮȮȮ 

œĴƞėĺĶŏĮƕħĺŅĸƢĺĕŀĚŏėĶŊŗŀĚĪņĬŘņ
ŏĵŖĬĪňŗœĴƞŒĝƟĚŅĬŏıŊŗŀŒľƟĬŘņŏĵŖĬ
ĸńħĺĚěĶȮŏıĶŅŃěŃĪņŒľƟĬŘņŏĵŖĬĪňŗ
ĽƞĚœĮȮAHU ĴňŀŋĦľĳŌĴŇĽŌĚĕŉŘĬőħĵĩƟŅȮ
ŀŋĦľĳŌĴŇįŇĺĪƞŀŐĸĔŏĮĸňŗĵĬėĺŅĴ
ĶƟŀĬĕŀĚȮAHU ĽŌĚĕŉŘĬěŃĽƞĚįĸŒľƟ
ĸħėĺŅĴĝŊŘĬěŅĔŀŅĔŅĻœħƟĬƟŀĵĸĚ
ıŊŘĬĪňŗĮĶńĭŀŅĔŅĻŀŅěĴňĮƤĠľŅŏĶŊŗŀĚ
ėĺŅĴĝŊŘĬ 

¶ ĮƕħĺŅĸƢĺĬŘņĪňŗŏĕƟŅŏėĶŊŗŀĚĪņĬŘņ
ŏĵŖĬŐĸƟĺĪņĔŅĶľĶňŗĺŅĸƢĺŏėĶŊŗŀĚ
ĽŌĭĬŘņľĶŊŀĸħĶŀĭĴŀŏĨŀĶƢĕŀĚ
ŏėĶŊŗŀĚĽŌĭĬŘņěŃĪņŒľƟŏėĶŊŗŀĚĽŌĭ
ĬŘņŒĝƟıĸńĚœĲĲƚŅĸħĸĚ 

 
 
 

ŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬŐĸŃĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬ 
14. ȮȮĨĶĺěĽŀĭĺƞŅĴňĔŅĶľĶňŗĺŅĸƢĺ 
ĪŅĚŏĕƟŅľĶŊŀĪŅĚŀŀĔĕŀĚȮȮȮȮȮȮȮȮȮ
ŏėĶŊŗŀĚĽŌĭĬŘņľĶŊŀœĴƞ 

ĔŅĶľĶňŗĺŅĸƢĺěŃĽƞĚįĸŒľƟıĸńĚœĲĲƚŅ
ĪňŗŏėĶŊŗŀĚĽŌĭĬŘņŒĝƟĸħĸĚŏĸŖĔĬƟŀĵŐĨƞ
ĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņ
ĸħĸĚĴŅĔ 
 
 

¶ ĸħĶŀĭĴŀŏĨŀĶƢ 
¶ ĸħĕĬŅħŒĭıńħ 
¶ ĸħĕĬŅħŏėĶŊŗŀĚĽŌĭĬŘņŐĸŃ
ĴŀŏĨŀĶƢ 

15.   ĨĶĺěĽŀĭįĸĨƞŅĚĕŀĚ 
ėĺŅĴħńĬĕŀĚĬŘņĪŅĚŏĕƟŅŐĸŃ
ĪŅĚŀŀĔĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņŐĨƞĸŃĝŋħ 
ȮȮȮȮȮȮȮȮ 

ŏėĶŊŗŀĚĽŌĭĬŘņĝŋħĪňŗĴňĪňŗĴňįĸĨƞŅĚĕŀĚ
ėĺŅĴħńĬĬŘņĪŅĚŏĕƟŅŐĸŃĪŅĚŀŀĔĽŌĚ
ĔĺƞŅĝŋħŀŊŗĬěŃĴňĮĶŃĽŇĪīŇĳŅıĨŗņ 
 

¶ ĸħĔŅĶŒĝƟĚŅĬ 
¶ ľŅĽŅŏľĨŋŐĸŃŐĔƟœĕ 
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ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
16.   ĨĶĺěĽŀĭĮĶŃĺńĨŇĔŅĶĞƞŀĴ 
ĭņĶŋĚŏėĶŊŗŀĚĽŌĭĬŘņŐĨƞĸŃĝŋħ 

ŏėĶŊŗŀĚĽŌĭĬŘņĝŋħĪňŗįƞŅĬĔŅĶĞƞŀĴ
ĭņĶŋĚĴŅŒľĴƞěŃĴňĮĶŃĽŇĪīŇĳŅıĽŌĚ
ĔĺƞŅŏėĶŊŗŀĚĽŌĭĬŘņĪňŗĵńĚœĴƞįƞŅĬĔŅĶ
ĞƞŀĴĭņĶŋĚ 

¶ ĬņĝŋħĪňŗįƞŅĬĔŅĶĞƞŀĴĭņĶŋĚĴŅŒĝƟ
ĚŅĬŒľƟĴŅĔĕŉŘĬĔĺƞŅĝŋħŀŊŗĬ 

¶ ĪņŐįĬĞƞŀĴĭņĶŋĚĨŅĴėĺŅĴ
ŏľĴŅŃĽĴ 

17.   ĨĶĺěĽŀĭĔĶŃŐĽœĲĲƚŅľĶŊŀ
ıĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚĽŌĭĬŘņŐĨƞĸŃĝŋħ
ŒĝƟ 

ŏėĶŊŗŀĚĽŌĭĬŘņĝŋħĪňŗŒĝƟĔĶŃŐĽœĲĲƚŅ
ľĶŊŀıĸńĚœĲĲƚŅĬƟŀĵėĺĶĬņĴŅŒĝƟ
ĚŅĬŏĮƦĬľĸńĔ 

¶ ŏĸŊŀĔŒĝƟĚŅĬĝŋħĪňŗŒĝƟĔņĸńĚœĲĲƚŅ
ĨŗņŏĮƦĬľĸńĔ 

¶ ľŅĽŅŏľĨŋŐĸŃŐĔƟœĕĝŋħĪňŗŒĝƟ
ĔĶŃŐĽœĲĲƚŅĽŌĚ 

18.   ĨĶĺěĽŀĭĮĶŃĺńĨŇĕŀĚ 
ĴŀŏĨŀĶƢŏėĶŊŗŀĚĽŌĭĬŘņ  

ĴŀŏĨŀĶƢĝŋħĪňŗįƞŅĬĔŅĶœľĴƟ
ĮĶŃĽŇĪīŇĳŅıěŃĸħĨŗņĸĚȮ4% Ĩƞŀ
ĪŋĔėĶńŘĚĕŀĚĔŅĶœľĴƟŐĨƞĸŃėĶńŘĚ 

¶ ĸħĔŅĶŒĝƟĚŅĬ 
¶ ŏĮĸňŗĵĬŏĮƦĬĴŀŏĨŀĶƢ
ĮĶŃĽŇĪīŇĳŅıĽŌĚĪňŗĴňĕĬŅħ
ŏľĴŅŃĽĴĔńĭĳŅĶŃ 

19.   ĨĶĺěĽŀĭıĸńĚœĲĲƚŅĪňŗ 
ĴŀŏĨŀĶƢŒĝƟŏĪňĵĭĔńĭıŇĔńħ 

ĴŀŏĨŀĶƢėĺĶŒĝƟıĸńĚœĲĲƚŅĪňŗȮ80-
90% ĕŀĚıŇĔńħŏıĶŅŃŏĮƦĬěŋħĪňŗ
ĴŀŏĨŀĶƢĴňĮĶŃĽŇĪīŇĳŅıĽŌĚ 

¶ ĽĸńĭĴŀŏĨŀĶƢĳŅĵŒĬőĶĚĚŅĬŒľƟ
ĕĬŅħŏľĴŅŃĽĴ 

¶ ŏĮĸňŗĵĬĴŀŏĨŀĶƢŒľĴƞŒľƟĴňĕĬŅħ
ŏľĴŅŃĽĴ 

20.ȮȮȮĨĶĺěĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚ
ĽŌĭĬŘņŐĨƞĸŃĝŋħ 

ŏėĶŊŗŀĚĽŌĭĬŘņĝŋħĪňŗĴňėƞŅȮGPM/kW 
ĽŌĚȮŏĮƦĬŏėĶŊŗŀĚĽŌĭĬŘņĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıĽŌĚĔĺƞŅĝŋħŀŊŗĬȮ 

¶ ěńħĪņŐįĬĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĽŌĭ
ĬŘņŒľĴƞȮőħĵĬņĝŋħĪňŗĴňȮ
GPM/kWȮĽŌĚĴŅŒĝƟĚŅĬŏĮƦĬľĸńĔ 

¶ ĮĶńĭĮĶŋĚŐĔƟœĕĝŋħĪňŗĴňėƞŅȮ
GPM/kWȮĨŗņ 

21. ȮȮĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚ
ĔĸŋƞĴŏėĶŊŗŀĚĽŌĭĬŘņĩƟŅŏħŇĬıĶƟŀĴ 
ĔńĬėĶńŘĚĸŃľĸŅĵĝŋħ 

ŏėĶŊŗŀĚĽŌĭĬŘņĔĸŋƞĴĪňŗĴňėƞŅȮGPM/kWȮ
ĽŌĚȮŏĮƦĬŏėĶŊŗŀĚĽŌĭĬŘņĔĸŋƞĴĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıĽŌĚĔĺƞŅĮƤƩĴĔĸŋƞĴŀŊŗĬȮ
ŏĬŊŗŀĚěŅĔĨņŐľĬƞĚĔŅĶĨŇħĨńŘĚŐĸŃ
ĔŅĶŏĝŊŗŀĴĨƞŀĪƞŀŏĕƟŅ-ŀŀĔȮĕŀĚ
ŏėĶŊŗŀĚĽŌĭĬŘņŐĨƞĸŃĝŋħĽƞĚįĸŒľƟŏĔŇħ
ĔŅĶĽŌĠŏĽňĵœĴƞŏĪƞŅĔńĬ 

¶ ěńħĪņŐįĬĔŅĶŒĝƟĚŅĬĔĸŋƞĴ
ŏėĶŊŗŀĚĽŌĭĬŘņőħĵĬņĔĸŋƞĴŏėĶŊŗŀĚ
ĽŌĭĬŘņĪňŗĴňȮGPM/kWȮĽŌĚĴŅŒĝƟ
ĚŅĬŏĮƦĬľĸńĔ 

¶ ĮĶńĭĮĶŋĚŐĔƟœĕĶŃĭĭŏĝŊŗŀĴĨƞŀ
ŏėĶŊŗŀĚĽŌĭĬŘņŐĨƞĸŃĝŋħȮŏĝƞĬȮ
ŏĮĸňŗĵĬĔŅĶĨƞŀŐĭĭĨńĺĪňŏĮƦĬĨńĺ
ĺŅĵȮŐĸŃŏıŇŗĴĕĬŅħȮHeader 
ŒľƟŒľĠƞĕŉŘĬ 
 

22.   ĭńĬĪŉĔĔĶŃŐĽœĲĲƚŅľĶŊŀ
ıĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚĽŌĭĬŘņŒĝƟ 

ŏėĶŊŗŀĚĽŌĭĬŘņĝŋħŒħĪňŗŒĝƟĔĶŃŐĽœĲĲƚŅ
ľĶŊŀıĸńĚœĲĲƚŅŐĨĔĨƞŅĚœĮěŅĔŏħŇĴ
ŏĮƦĬŏėĶŊŗŀĚĽŌĭĬŘņĪňŗįŇħĮĔĨŇ
ĮĶŃĽŇĪīŇĳŅıĕŀĚĮƤƩĴěŃĸħĸĚ 

¶ ĸħĔŅĶŒĝƟĚŅĬ 
¶ ľŅĽŅŏľĨŋŐĸŃŐĔƟœĕ 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
ľŀĶŃĭŅĵėĺŅĴĶƟŀĬ 

23.   ĨĶĺěĽŀĭıŇĔńħĕŀĚľŀ
ĶŃĭŅĵėĺŅĴĶƟŀĬŏĪňĵĭĔńĭıŇĔńħ
ĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 

ĕĬŅħıŇĔńħĕŀĚľŀĶŃĭŅĵėĺŅĴ
ĶƟŀĬėĺĶĴňĕĬŅħĴŅĔĔĺƞŅıŇĔńħĕŀĚ
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĮĶŃĴŅĦȮ20-30% 

¶ ŏĮƕħŒĝƟĚŅĬľŀĶŃĭŅĵėĺŅĴĶƟŀĬ
ŒľƟĴŅĔĔĺƞŅěņĬĺĬŏėĶŊŗŀĚĪņĬŘņ
ŏĵŖĬ 

¶ ŏıŇŗĴěņĬĺĬľŀĶŃĭŅĵėĺŅĴĶƟŀĬ 
24.   ĨĶĺěĽŀĭĶŃħńĭĬŘņŒĬĩŅħ
ĕŀĚľŀĶŃĭŅĵėĺŅĴĶƟŀĬŐĭĭ 
ŏľĸňŗĵĴ 

ėĺĶĽŌĚĔĺƞŅȮ1/3 ĕŀĚėĺŅĴĽŌĚĩŅħ
ŏıŊŗŀŒľƟŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņ
ŏľĴŅŃĽĴ 

¶ ĮĶńĭĽĴħŋĸĮĶŇĴŅĦĬŘņŒĬŐĨƞĸŃ
ĩŅħŒľĴƞ 

 

25. ȮȮĨĶĺěĽŀĭĶŌĬŘņŒĬĩŅħĕŀĚ 
ľŀĶŃĭŅĵėĺŅĴĶƟŀĬŐĭŏľĸňŗĵĴ
ľĶŊŀĶŌĬŘņĕŀĚȮSprinkle Pipe 
        

ĶŌĬŘņĪńŘĚľĴħœĴƞėĺĶĨńĬŏıŊŗŀŒľƟŏĔŇħ
ĔŅĶĔĶŃěŅĵĬŘņœħƟħňȮĽƞĚįĸŒľƟ
ĮĶŃĽŇĪīŇĳŅıĔŅĶŐĸŃŐĸĔŏĮĸňŗĵĬ
ėĺŅĴĶƟŀĬĽŌĚĕŉŘĬ 

¶ ěńħĪņŐįĬĔŅĶĨĶĺěŐĸŃ
ĭņĶŋĚĶńĔļŅŒĬĶŃĵŃŏĺĸŅĪňŗ
ŏľĴŅŃĽĴ 

26.   ĨĶĺěĽŀĭĶŀĭĔŅĶľĴŋĬ
ĕŀĚȮSprinkle Pipe 

ĶŀĭĔŅĶľĴŋĬěŃĨƟŀĚœħƟĨŅĴ
ĴŅĨĶģŅĬĩƟŅŏĶŖĺŏĔŇĬĴŅĨĶģŅĬ
ŐĽħĚĺƞŅĮĶŇĴŅĦĬŘņĴŅĔŏĔŇĬȮĪņŒľƟ
ĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŐĸĔŏĮĸňŗĵĬ
ėĺŅĴĶƟŀĬĸħĸĚ 

¶ ĮĶńĭĸħĮĶŇĴŅĦĬŘņĪňŗŏĕƟŅľŀ
ĶŃĭŅĵėĺŅĴĶƟŀĬŏıŊŗŀŒľƟœħƟĶŀĭ
ĔŅĶľĴŋĬĨŅĴĴŅĨĶģŅĬ 

27. ȮȮĨĶĺěĽŀĭĺƞŅĴňŏĴŖħĬŘņŀŀĔ
ħƟŅĬĭĬľĶŊŀœĴƞ 

ŏĴŖħĬŘņŀŀĔħƟŅĬĭĬĪņŒľƟŏĔŇħĔŅĶ
ĽŌĠŏĽňĵĬŘņ 

¶ ĨŇħŐįƞĬĔńĬĬŘņħƟŅĬĭĬ 
¶ ĸħėĺŅĴŏĶŖĺĸĴħŌħ 
¶ ĨŇħŐįƞĬĔńĬĬŘņȮSprinkle Pipe 
¶ ĸħĮĶŇĴŅĦĬŘņ 

28.   ĨĶĺěĽŀĭĺƞŅĴňŏĴŖħĬŘņ 
ĔĶŃŏħŖĬŀŀĔħƟŅĬĕƟŅĚ 

ŏĴŖħĬŘņĔĶŃŏħŖĬŀŀĔħƟŅĬĕƟŅĚĪņŒľƟ
ŏĔŇħĔŅĶĽŌĠŏĽňĵĬŘņ 

¶ ĸħĶŃħńĭĬŘņŒĬŀƞŅĚ 
¶ ĸħĮĶŇĴŅĦĬŘņĪňŗŏĕƟŅľŀĶŃĭŅĵ
ėĺŅĴĶƟŀĬ 

¶ ĨŇħĨńŘĚȮLouver ŒľƟĩŌĔĨƟŀĚ 
29.   ĨĶĺěĺńħŀŋĦľĳŌĴŇŐĸŃ 
ėĺŅĴĝŊŘĬĕŀĚŀŅĔŅĻĪňŗĪŅĚŏĕƟŅľŀ
ĶŃĭŅĵėĺŅĴĶƟŀĬ 

ŀŅĔŅĻĪňŗŏĕƟŅĶŃĭŅĵėĺŅĴĶƟŀĬ
ěŃĨƟŀĚĴňŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĨŗņ
ŏĪƞŅĔńĭŀŅĔŅĻŐĺħĸƟŀĴĪńŗĺœĮȮĩƟŅĽŌĚ
ĔĺƞŅŀŅĔŅĻŐĺħĸƟŀĴŀŅěŏĔŇħěŅĔ
ĔŅĶĸńħĺĚěĶĕŀĚŀŅĔŅĻĪňŗŀŀĔěŅĔ
ľŀĶŃĭŅĵėĺŅĴĶƟŀĬ 

¶ ĨŇħĨńŘĚĮŅĔĪŅĚŀŀĔŒľƟĽŌĚĕŉŘĬ 
¶ ěńħĶŃĵŃľƞŅĚĕŀĚľŀĶŃĭŅĵ
ėĺŅĴĶƟŀĬŒľƟŏľĴŅŃĽĴ 

¶ ĵƟŅĵĨņŐľĬƞĚľŀĶŃĭŅĵėĺŅĴ
ĶƟŀĬœĮŀĵŌƞŒĬěŋħĪňŗĴňŀŅĔŅĻ
ĩƞŅĵŏĪœħƟĽŃħĺĔ 

30.   ĨĶĺěĺńħŀŋĦľĳŌĴŇĬŘņĪňŗœħƟ
ěŅĔľŀĶŃĭŅĵėĺŅĴĶƟŀĬ 

ŀŋĦľĳŌĴŇĬŘņĪňŗŀŀĔěŅĔľŀĶŃĭŅĵ
ėĺŅĴĶƟŀĬŐĨƞĸŃĝŋħœĴƞėĺĶĽŌĚĔĺƞŅ
ŀŋĦľĳŌĴŇĔĶŃŏĮŅŃŏĮƖĵĔĕŀĚŀŅĔŅĻ
ĪňŗŏĕƟŅĶŃĭŅĵėĺŅĴĶƟŀĬŏĔŇĬȮ4 ̄ F 

¶ ĸħĮĶŇĴŅĦĬŘņŒľƟœħƟĴŅĨĶģŅĬ 
¶ ŏıŇŗĴĮĶŇĴŅĦŀŅĔŅĻ 
¶ ŐĔƟœĕĔŅĶĔĶŃěŅĵĬŘņŒľƟĪńŗĺıŊŘĬĪňŗ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬ 

¶ ĪņėĺŅĴĽŃŀŅħĲƕĸŏĸŀĶƢ 
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ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
¶ ŏĮĸňŗĵĬĲƕĸŏĸŀĶƢŒľĴƞȮ 

31.  ȮĭńĬĪŉĔŐĸŃŏĮĶňĵĭŏĪňĵĭ 
ŀŋĦľĳŌĴŇĬŘņĪňŗœħƟěŅĔľŀĶŃĭŅĵ 
ėĺŅĴĶƟŀĬŐĨƞĸŃĝŋħ 

ŀŋĦľĳŌĴŇĬŘņĪňŗœħƟěŅĔľŀĶŃĭŅĵ
ėĺŅĴĶƟŀĬŐĨƞĸŃĝŋħėĺĶěŃŒĔĸƟŏėňĵĚ
ĔńĬ 

¶ ĮĶńĭĮĶŋĚȮŐĔƟœĕȮľŀĶŃĭŅĵ
ėĺŅĴĶƟŀĬĝŋħĪňŗĴňŀŋĦľĳŌĴŇĽŌĚĔĺƞŅ
ĝŋħŀŊŗĬ 

¶ ĸħĔŅĶŒĝƟĚŅĬľŀĶŃĭŅĵėĺŅĴ
ĶƟŀĬĪňŗĴňŀŋĦľĳŌĴŇĽŌĚ 

¶ ŏĸŊŀĔŒĝƟľŀĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗĴň
ŀŋĦľĳŌĴŇĬŘņĨŗņŏĮƦĬľĸńĔ 

32.   ĨĶĺěĽŀĭŐįƞĬĲƕĸŏĸŀĶƢ 
ĽĔĮĶĔŐĸŃĸƟĴ 

ŐįƞĬĲƕĸŏĸŀĶƢĨƟŀĚĽŃŀŅħĨĸŀħĪńŘĚ
ŐįƞĬŐĸŃœĴƞĸƟĴŏıŊŗŀŒľƟĬŘņ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĔńĭŀŅĔŅĻœħƟ
ħň 

¶ ĪņŐįĬĔŅĶĪņėĺŅĴĽŃŀŅħŏĮƦĬ
ĮĶŃěņĨŅĴėĺŅĴŏľĴŅŃĽĴ 

¶ ĨŇħĨńŘĚŀŋĮĔĶĦƢĮƚŀĚĔńĬĔŅĶŏĔŇħ
ĨŃĔĶńĬŐĸŃĨŃœėĶƞĬŘņ 

¶ ĮĶńĭĮĶŋĚėŋĦĳŅıĬŘņĪňŗŏĨŇĴ 
33.   ĨĶĺěĽŀĭĺƞŅĴňĔŅĶĮĸƞŀĵĬŘņ 
įƞŅĬľŀĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗœĴƞ 
ŏĮƕħıńħĸĴľĶŊŀœĴƞ 
 

ĬŘņĪńŘĚľĴħėĺĶœľĸįƞŅĬľŀĶŃĭŅĵ
ėĺŅĴĶƟŀĬĪňŗĴňĔŅĶŏĮƕħıńħĸĴȮŏıĶŅŃ
ěŃĪņŒľƟŀŋĦľĳŌĴŇĬŘņĪňŗĽƞĚœĮŒĝƟĚŅĬĴň
ŀŋĦľĳŌĴŇœĴƞĽŌĚ 

¶ ĮƕħĺŅĸƢĺĬŘņĪňŗŏĕƟŅŀŀĔľŀĶŃĭŅĵ
ėĺŅĴĶƟŀĬĝŋħĪňŗœĴƞŏĮƕħıńħĸĴ 

34. ĨĶĺěĽŀĭĔŅĶŏĮƕħŒĝƟĚŅĬľŀ 
ĶŃĭŅĵėĺŅĴĶƟŀĬĴŅĔĔĺƞŅěņĬĺĬ
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬľĶŊŀœĴƞ 
         

ėĺĶŏĮƕħľŀĶŃĭŅĵėĺŅĴĶƟŀĬŒľƟĴň
ěņĬĺĬĴŅĔĔĺƞŅŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ
ŏıŊŗŀŒľƟœħƟŀŋĦľĳŌĴŇĬŘņĸħĨŗņĸĚȮőħĵ
ĔŅĶĪħĸŀĚŏĮƕħľŀĶŃĭŅĵėĺŅĴ
ĶƟŀĬŏıŇŗĴŐĸƟĺĨĶĺěĺńħŀŋĦľĳŌĴŇĬŘņ
ĩƟŅĸħĸĚĴŅĔěŉĚėĺĶŏĮƕħŏıŇŗĴ 

¶ ŏĮƕħľŀĶŃĭŅĵėĺŅĴĶƟŀĬ
ĴŅĔĔĺƞŅěņĬĺĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ
ŀĵƞŅĚĬƟŀĵȮ1 ĝŋħ 

35. ȮȮĨĶĺěĺńħĔĶŃŐĽœĲĲƚŅľĶŊŀ 
ıĸńĚœĲĲƚŅĪňŗľŀĶŃĭŅĵėĺŅĴ 
ĶƟŀĬŐĨƞĸŃĝŋħŒĝƟ 

ĝŋħĪňŗŒĝƟĔĶŃŐĽœĲĲƚŅľĶŊŀıĸńĚœĲĲƚŅ
ĨŗņĪňŗĽŋħŐĨƞœħƟŀŋĦľĳŌĴŇĬŘņŏĪƞŅĔńĬ
ŏĮƦĬĝŋħĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħ 

¶ ĬņĴŅŒĝƟĚŅĬŒľƟĴŅĔĕŉŘĬ 
¶ ĮĶńĭĮĶŋĚĝŋħĪňŗĴňĮĶŃĽŇĪīŇĳŅıĨŗņ 

36.   ĭńĬĪŉĔĔĶŃœĲĲƚŅľĶŊŀıĸńĚ 
œĲĲƚŅĪňŗľŀĶŃĭŅĵėĺŅĴĶƟŀĬŐĨƞĸŃ
ĝŋħŒĝƟŏĮƦĬĮĶŃěņ 

ĔĶŃŐĽœĲĲƚŅľĶŊŀıĸńĚœĲĲƚŅĪňŗľŀ
ĶŃĭŅĵėĺŅĴĶƟŀĬŐĨƞĸŃĝŋħŒĝƟœĴƞ
ėĺĶĽŌĚĕŉŘĬěŅĔŏħŇĴȮőħĵĩƟŅĽŌĚĕŉŘĬ
ĨƟŀĚľŅĽŅŏľĨŋŐĸŃŐĔƟœĕ 

¶ ĪņŐĭĭĨĶĺěĽŀĭŐĸŃĭńĬĪŉĔ
ŏıŊŗŀŏĮĶňĵĭŏĪňĵĭŏĮƦĬĮĶŃěņ 

 

37.   ĭńĬĪŉĔĮĶŇĴŅĦĬŘņĪňŗŒĝƟĔńĭ
ľŀĶŃĭŅĵėĺŅĴĶƟŀĬŐĨƞĸŃĝŋħ 
ĪŋĔĺńĬ 

ŀńĨĶŅĔŅĶŒĝƟĬŘņĕŀĚľŀĶŃĭŅĵėĺŅĴ
ĶƟŀĬŐĨƞĸŃĝŋħėĺĶĴňĽńħĽƞĺĬĔŅĶŏıŇŗĴ
ľĶŊŀĸħĪňŗŒĔĸƟŏėňĵĚĔńĬȮĩƟŅĝŋħŒħ
ŐĨĔĨƞŅĚĴŅĔėĺĶľŅĽŅŏľĨŋŐĸŃŐĔƟœĕ 

¶ ĪņŐĭĭĨĶĺěĽŀĭŐĸŃĭńĬĪŉĔ
ŏıŊŗŀŏĮĶňĵĭŏĪňĵĭŏĮƦĬĮĶŃěņĪŋĔ
ĺńĬ 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
ŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬȮ(AHU) ŐĸŃŏėĶŊŗŀĚěƞŅĵĸĴŏĵŖĬȮ(FCU) 

38.   ĨĶĺěĽŀĭĔĶŀĚŀŅĔŅĻ ĔĶŀĚŀŅĔŅĻĨƟŀĚĽŃŀŅħŐĸŃœĴƞĨńĬ
ěŃĽƞĚįĸŒľƟŀńĨĶŅĔŅĶœľĸĕŀĚ
ŀŅĔŅĻĪňŗŏĕƟŅœĮĶńĭėĺŅĴŏĵŖĬĴň
ĮĶŇĴŅĦĨŅĴĨƟŀĚĔŅĶ 

¶ ĪņŐįĬĔŅĶĪņėĺŅĴĽŃŀŅħŒĬ
ĶŃĵŃŏĺĸŅĪňŗŏľĴŅŃĽĴ 

¶ ŏĮĸňŗĵĬĔĶŀĚŀŅĔŅĻŏĴŊŗŀ
ľĴħŀŅĵŋĔŅĶŒĝƟĚŅĬ 

39.   ĨĶĺěĽŀĭėĺŅĴĽĔĮĶĔ
ĕŀĚėŀĵĸƢ 

ėĶňĭŐĸŃėŀĵĸƢěŃĨƟŀĚĽŃŀŅħ
ŏıŊŗŀŒľƟĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬħň 

¶ ĪņŐįĬĔŅĶĪņėĺŅĴĽŃŀŅħŒĬ
ĶŃĵŃŏĺĸŅĪňŗŏľĴŅŃĽĴ 

40. ȮȮĨĶĺěĽŀĭĮĶŇĴŅĦĬŘņĔĸńŗĬ
ĨńĺȮĪňŗŀŀĔěŅĔ AHUȮľĶŊŀȮFCU 

ĬŘņĔĸńŗĬĨńĺĬƟŀĵľĶŊŀœĴƞĔĸńŗĬĨńĺ
ĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĸħĸĚŐĸŃ
ėĺŅĴĝŊŘĬŒĬĭĶŇŏĺĦĮĶńĭŀŅĔŅĻĽŌĚ 

¶ ŀŋĦľĳŌĴŇĬŘņŏĕƟŅėŀĵĸƢŏĵŖĬĨƟŀĚœĴƞ
ĽŌĚŏĔŇĬœĮ 

¶ ŀŋĦľĳŌĴŇįŇĺėŀĵĸƢĨƟŀĚĨŗņĔĺƞŅ
ŀŋĦľĳŌĴŇěŋħĬŘņėƟŅĚȮ(Dew 
Point)  

¶ ĮĶńĭŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņœĴƞŒľƟ
ĬƟŀĵŏĔŇĬœĮȮŏıĶŅŃěŃĪņŒľƟ
ŀŋĦľĳŌĴŇįŇĺėŀĵĸƢĝƞĺĚĮĸŅĵœĴƞ
ĩŉĚŀŋĦľĳŌĴŇěŋħĬŘņėƟŅĚ 

¶ ĔņěńħĨŃĔĶńĬĳŅĵŒĬėŀĵĸƢ 
¶ ĪņėĺŅĴĽŃŀŅħėĶňĭ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬ 

¶ ĮĶńĭėĺŅĴŏĶŖĺĕŀĚŀŅĔŅĻįƞŅĬ
ėŀĵĸƢœĴƞŒľƟĽŌĚŏĔŇĬœĮ 

41.   ĨĶĺěĺńħŀńĨĶŅĔŅĶœľĸĕŀĚ 
ĬŘņŏĵŖĬĪňŗįƞŅĬȮAHU ŒĬĝƞĺĚĳŅĶŃ
ĽŌĚ 

ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬįƞŅĬėŀĵĸƢ
ėĺĶœħƟĨŅĴĴŅĨĶģŅĬȮȮőħĵĪńŗĺœĮ
ĮĶŃĴŅĦȮ 2.4  GPM/TR ĪňŗȮƇRȮ;ȮȮ
10 ̄F  (ĳŅĶŃŏĨŖĴıŇĔńħ) ĩƟŅŀńĨĶŅ
ĔŅĶœľĸĬƟŀĵĮĶŃĽŇĪīŇĳŅıĔŅĶ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬěŃĸħĸĚŐĸŃ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬ
ěŃĸħĸĚħƟĺĵ 

¶ ĮĶńĭŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬ
ŏĕƟŅėŀĵĸƢŒľƟœħƟĨŅĴĴŅĨĶģŅĬ 

42.   ĨĶĺěĺńħŀńĨĶŅĔŅĶœľĸĕŀĚ
ŀŅĔŅĻĪňŗŏĕƟŅľĶŊŀŀŀĔěŅĔȮAHU 
         

ŀńĨĶŅĔŅĶœľĸĕŀĚŀŅĔŅĻĪňŗįƞŅĬȮ
AHU ėĺĶĮĶŃĴŅĦȮ300-400 
CFM/TR ĩƟŅĨŗņŏĔŇĬœĮ
ĮĶŃĽŇĪīŇĳŅıĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴ
ĶƟŀĬěŃĸħĸĚ 

¶ ŏĮĸňŗĵĬıŌƞŏĸĵƢŏıŇŗĴĶŀĭĕŀĚıńħĸĴ
ŒľƟœħƟŀńĨĶŅĔŅĶœľĸĨŅĴ
ĴŅĨĶģŅĬ 

¶ ĮĶńĭėĺŅĴĨŉĚĽŅĵıŅĬŒľƟ
ŏľĴŅŃĽĴ 

¶ ĪņėĺŅĴĽŃŀŅħŒĭıńħĽĴŗņŏĽĴŀ 
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ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
¶ ĪņėĺŅĴĽŃŀŅħĔĶŀĚŀŅĔŅĻ
ĽĴŗņŏĽĴŀ 

43.   ĨĶĺěĽŀĭįĸĨƞŅĚĕŀĚ 
ŀŋĦľĳŌĴŇŀŅĔŅĻĪňŗŀŀĔŐĸŃ 
ȮŀŋĦľĳŌĴŇĬŘņŏĵŖĬĪňŗŀŀĔěŅĔȮAHU 

įĸĨƞŅĚŀŋĦľĳŌĴŇœĴƞėĺĶĨƞŅĚĔńĬĴŅĔ
ŏıĶŅŃěŃŒľƟĮĶŃĽŇĪīŇĳŅıĔŅĶ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĸħĸĚ 

¶ ĪņėĺŅĴĽŃŀŅħėĶňĭŐĸŃįŇĺ
ėŀĵĸƢ 

¶ ĔņěńħĨŃĔĶńĬĳŅĵŒĬėŀĵĸƢ 
¶ ĸħŀńĨĶŅĔŅĶœľĸĕŀĚŀŅĔŅĻ 
¶ ĮĶńĭŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬ
ŒľƟŏľĴŅŃĽĴ 

44.   ĨĶĺěĽŀĭŀŋĮĔĶĦƢėĺĭėŋĴ 
ŀŋĦľĳŌĴŇ 

ŀŋĮĔĶĦƢėĺĭėŋĴŀŋĦľĳŌĴŇěŃĨƟŀĚ
ĽŅĴŅĶĩėĺĭėŋĴĮĶŇĴŅĦĬŘņŏĵŖĬĪňŗ
œľĸįƞŅĬėŀĵĸƢœħƟĨŅĴĳŅĶŃĮĶńĭ
ŀŅĔŅĻŐĸŃėĺĶĨŇħĨńŘĚŒĬĨņŐľĬƞĚĪňŗ
ŏľĴŅŃĽĴ 

¶ ĵƟŅĵĨņŐľĬƞĚĨŇħĨńŘĚŒľƟŏľĴŅŃĽĴ 
¶ ŏĮĸňŗĵĬŒľĴƞŏĴŊŗŀĝņĶŋħľĶŊŀœĴƞ
ĽŅĴŅĶĩėĺĭėŋĴŀŋĦľĳŌĴŇœħƟĨŅĴ
ĨƟŀĚĔŅĶ 

45.   ĨĶĺěĺńħŀŋĦľĳŌĴŇŐĸŃ
ėĺŅĴĝŊŘĬĽńĴıńĪīƢŒĬıŊŘĬĪňŗ 
ĮĶńĭŀŅĔŅĻ 

ŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĽńĴıńĪīƢœħƟ
ĨŅĴĴŅĨĶģŅĬŐĸŃŐĨƞĸŃěŋħėĺĶĴň
ŀŋĦľĳŌĴŇŐĨĔĨƞŅĚĔńĬœĴƞŏĔŇĬȮ2 ̄ F 

¶ ĮĶńĭĮĶŋĚĔŅĶĔĶŃěŅĵĸĴŒĬ
ıŊŘĬĪňŗ 

¶ ėĺŅĴĝŊŘĬĽńĴıńĪīƢĪňŗŀŀĔėŀĵĸƢ
ėĺĶĴŅĔĔĺƞŅȮ80% 

46. ȮȮĭńĬĪŉĔŀŋĦľĳŌĴŇĬŘņŏĵŖĬĪňŗŏĕƟŅ
ŐĸŃŀŀĔěŅĔȮAHU 

ėĺĶĪņĔŅĶĭńĬĪŉĔŀŋĦľĳŌĴŇĪňŗŏĕƟŅ
ŐĸŃŀŀĔȮAHU ŏĮƦĬĮĶŃěņŏıŊŗŀħŌ
ĽŇŗĚįŇħĮĔĨŇĪňŗŏĔŇħĕŉŘĬȮĩƟŅįĸĨƞŅĚĕŀĚ
ŀŋĦľĳŌĴŇįŇħĮĔĨŇœĮěŅĔŏħŇĴ 

¶ ĪņŐįĬĭńĬĪŉĔŀŋĦľĳŌĴŇĬŘņŏĵŖĬ
ŏĕƟŅŀŀĔ 

47.   ĭńĬĪŉĔĔĶŃŐĽœĲĲƚŅľĶŊŀ
ıĸńĚœĲĲƚŅĪňŗȮAHU ŒĝƟ 
 
 
 

ėĺĶĪņĔŅĶĭńĬĪŉĔŏĮƦĬĮĶŃěņŏıŊŗŀħŌ
ĽŇŗĚįŇħĮĔĨŇĪňŗŏĔŇħĕŉŘĬȮŏĴŊŗŀĔĶŃŐĽ 
œĲĲƚŅĽŌĚĕŉŘĬľĶŊŀĨŗņĔĺƞŅŏħŇĴ 

¶ ĪņŐįĬĭńĬĪŉĔĔĶŃŐĽœĲĲƚŅľĶŊŀ
ıĸńĚœĲĲƚŅ 

ŀŊŗĬŕ 
48.   ĨĶĺěĽŀĭĜĬĺĬľŋƟĴĬŘņŏĵŖĬ ĜĬĺĬėĺĶŀĵŌƞŒĬĽĳŅıħňȮœĴƞŐĨĔĵŋƞĵ

ľĶŊŀŀĴĬŘņȮŏıĶŅŃěŃĪņŒľƟĽŌĠŏĽňĵ
ėĺŅĴŏĵŖĬŐĸŃĪƞŀŏĮƦĬĽĬŇĴ 

¶ ŏĮĸňŗĵĬĜĬĺĬŏĴŊŗŀľĴħŀŅĵŋĔŅĶ
ŒĝƟĚŅĬľĶŊŀŏĽŊŗŀĴĽĳŅı 

¶ ĨŇħĨńŘĚȮJacket ŒľƟĔńĭĜĬĺĬĵŅĚ
ĪňŗŏħŇĬĳŅĵĬŀĔŀŅėŅĶŐĸŃőħĬ
ŐĽĚȮUV 

49. ȮȮĨĶĺěĽŀĭĔŅĶĬņŀŅĔŅĻ 
ĳŅĵĬŀĔŏĕƟŅŐĸŃĬņŀŅĔŅĻ 
ĳŅĵŒĬĪŇŘĚ 

ėĺĶĬņŀŅĔŅĻĳŅĵĬŀĔŏĕƟŅŐĸŃĬņ
ŀŅĔŅĻĳŅĵŒĬĪŇŘĚŒľƟĬƟŀĵĪňŗĽŋħŏıŊŗŀ
ĸħĳŅĶŃĔŅĶĮĶńĭŀŅĔŅĻ 

¶ ĸħěņĬĺĬıńħĸĴĶŃĭŅĵŀŅĔŅĻ 
¶ ľĶňŗŀŋĮĔĶĦƢĮĶńĭĮĶŇĴŅĦĸĴĪňŗŏĕƟŅ
ľĶŊŀŀŀĔıńħĸĴĶŃĭŅĵŀŅĔŅĻ 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
¶ ĨŇħĨńŘĚŀŋĮĔĶĦƢĸħĶŀĭıńħĸĴőħĵ
ėĺĭėŋĴħƟĺĵȮCO2 Sensor 

¶ ŏĮĸňŗĵĬıŌƞŏĸĵƢŏıŊŗŀĸħĶŀĭıńħĸĴ 
¶ ĬņŀŅĔŅĻŏĵŖĬĪňŗĮĸƞŀĵĪŇŘĚ
ĔĸńĭĴŅŒĝƟ 

50.   ĨĶĺěĽŀĭĳŅĶŃěŅĔ
ĳŅĵĬŀĔȮĪňŗįƞŅĬįĬńĚőĮĶƞĚŐĽĚ 

ĳŅĶŃěŅĔĳŅĵĬŀĔĪňŗįƞŅĬįĬńĚőĮĶƞĚ
ŐĽĚľĶŊŀĔĶŃěĔėĺĶěŃĬƟŀĵĪňŗĽŋħȮ
őħĵŏĜıŅŃŒĬĪŇĻĨŃĺńĬĨĔȮ
ĨŃĺńĬĨĔŏĜňĵĚŒĨƟŐĸŃĪŇĻŒĨƟ 

¶ ĸħıŊŘĬĪňŗįĬńĚőĮĶƞĚŐĽĚőħĵĔŅĶ
ĨŇħĨńŘĚőĲĴľĶŊŀœĴƟŀńħ 

¶ ĨŇħĨńŘĚĲƕĸƢĴĔńĬėĺŅĴĶƟŀĬ 
¶ ĨŇħĨńŘĚĔńĬĽŅħľĶŊŀėĶňĭŒľƟĶƞĴŏĚŅ 
¶ ĮĸŌĔĨƟĬœĴƟŒľĠƞŒľƟĶƞĴŏĚŅ 

51.   ĨĶĺěĽŀĭĳŅĶŃĪňŗŏĔŇħĕŉŘĬ 
ĳŅĵŒĬıŊŘĬĪňŗĮĶńĭŀŅĔŅĻ 

ĳŅĶŃĳŅĵŒĬıŊŘĬĪňŗĮĶńĭŀŅĔŅĻėĺĶ
ĨŗņĪňŗĽŋħ 

¶ ŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒľƟĔńĭĶŃĭĭ
ŐĽĚĽĺƞŅĚ 

¶ ĬņŀŋĮĔĶĦƢĪňŗĔƞŀŒľƟŏĔŇħėĺŅĴ
ĶƟŀĬŀŀĔœĮĳŅĵĬŀĔľƟŀĚĮĶńĭ
ŀŅĔŅĻȮŏĝƞĬȮĔĶŃĨŇĔĬŘņĶƟŀĬȮ
ĨŌƟŏĵŖĬ 

¶ ŒĝƟŀŋĮĔĶĦƢœĲĲƚŅŒľƟĬƟŀĵĸĚ 
¶ ŏĸŊŀĔŒĝƟŀŋĮĔĶĦƢœĲĲƚŅĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıĽŌĚ 
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5.9 ŐĭĭĨĶĺěĽŀĭĻńĔĵĳŅıĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ŐĭĭĨĶĺěĽŀĭĻńĔĵĳŅıĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĬňŘĴňĮĶŃőĵĝĬƢŒĬĔŅĶėƟĬľŅŐĬĺĪŅĚŒĬĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬĔƞŀĬĪňŗěŃħņŏĬŇĬĔŅĶĨĶĺěĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔȮŏıŊŗŀľŅįĸĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĨƞŀœĮ 

 

ĶŅĵĔŅĶĻńĔĵĳŅıĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 
įĸĔŅĶĨĶĺěĽŀĭĻńĔĵĳŅı 

ħņŏĬŇĬ 
ĔŅĶŐĸƟĺ 

ıĶƟŀĴ
ħņŏĬŇĬĔŅĶ 

œĴƞıĶƟŀĴ 
ħņŏĬŇĬĔŅĶ 

1. ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĸŃĶŃĭĭ 
1.1 ĔŅĶĮĶńĭŏıŇŗĴŀŋĦľĳŌĴŇĬŘņŏĵŖĬŒľƟĽŌĚĕŉŘĬ   ŏıĶŅŃźȮȮȮ 
1.2 ĔŅĶĸħŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĔƞŀĬŏĕƟŅŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ   ŏıĶŅŃźȮȮȮ 
1.3 ĔŅĶĮĶńĭŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬŏĕƟŅŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒľƟœħƟ 
      ĨŅĴıŇĔńħ 

  ŏıĶŅŃźȮȮȮ 

1.4 ĔŅĶĮĶńĭŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬŏĕƟŅŏėĶŊŗŀĚĪņĬŘņ  
      ŏĵŖĬŒľƟœħƟĨŅĴıŇĔńħ 

  ŏıĶŅŃźȮȮȮ 

1.5 ĔŅĶĮĶńĭĳŅĶŃĔŅĶĪņĚŅĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒľƟŀĵŌƞĮĶŃĴŅĦȮ  
      80-95% (Current Limit) 

  ŏıĶŅŃźȮȮȮ 

1.6 ĔŅĶĪņėĺŅĴĽŃŀŅħėŀĬŏħĬŏĞŀĶƢŀĵƞŅĚĽĴŗņŏĽĴŀ   ŏıĶŅŃźȮȮȮ 
1.7 ĔŅĶěńħĔŅĶŒĝƟŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĝŋħĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŏĮƦĬľĸńĔ   ŏıĶŅŃźȮȮȮ 
1.8 ĔŅĶŏıŇŗĴŀŋĦľĳŌĴŇŒĬıŊŘĬĪňŗĮĶńĭŀŅĔŅĻŒľƟĽŌĚĕŉŘĬ   ŏıĶŅŃźȮȮȮ 
1.9 ĔŅĶěńħĔŅĶŒĝƟŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒĬěņĬĺĬĪňŗŏľĴŅŃĽĴĔńĭĳŅĶŃ   ŏıĶŅŃźȮȮȮ 
1.10 ĔŅĶŏĮĸňŗĵĬœĮŒĝƟŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĕŉŘĬ   ŏıĶŅŃźȮȮȮ 
1.11 ĔŅĶĸħŏĺĸŅĔŅĶŒĝƟĚŅĬőħĵŏĮƕħŒľƟĝƟŅĸĚŐĸŃĮƕħŒľƟŏĶŖĺĕŉŘĬ   ŏıĶŅŃźȮȮȮ 
2. ŏėĶŊŗŀĚĽƞĚěƞŅĵĸĴŏĵŖĬ 
2.1 ĔŅĶĽĴħŋĸŀŅĔŅĻŏĵŖĬŒĬıŊŘĬĪňŗŒľƟŏľĴŅŃĽĴĔńĭĳŅĶŃ   ŏıĶŅŃźȮȮȮ 
2.2 ĔŅĶĽĴħŋĸĬŘņŏĵŖĬŒĬĶŃĭĭŒľƟŏľĴŅŃĽĴĔńĭĳŅĶŃ   ŏıĶŅŃźȮȮȮ 
2.3 ĔŅĶĪņėĺŅĴĽŃŀŅħĕħĪƞŀėĺŅĴŏĵŖĬŐĸŃĔĶŀĚŀŅĔŅĻŏėĶŊŗŀĚĽƞĚ 
      ĸĴŏĵŖĬĽĴŗņŏĽĴŀ 

  ŏıĶŅŃźȮȮȮ 

2.4 ĔŅĶĔńŘĬľƟŀĚŏıŊŗŀĸħıŊŘĬĪňŗĮĶńĭŀŅĔŅĻ   ŏıĶŅŃźȮȮȮ 
2.5 ĔŅĶĸħĔŅĶĬņŀŅĔŅĻĳŅĵĬŀĔŏĕƟŅľĶŊŀĔŅĶĬņŀŅĔŅĻĳŅĵŒĬ
ŀŀĔ őħĵĔŅĶĮƕħľĶŊŀĸħĶŀĭıńħĸĴ 
 

  ŏıĶŅŃźȮȮȮ 

2.6 ĔŅĶŏĮĸňŗĵĬĶŃĭĭėĺĭėŋĴĮĶŇĴŅĦĬŘņŏĵŖĬěŅĔȮ3 Way Valve  
      ŏĮƦĬȮ2 Way Valve 

  ŏıĶŅŃźȮȮȮ 

2.7 ĔŅĶŏĮĸňŗĵĬĕħĪƞŀĪņėĺŅĴŏĵŖĬŒľĴƞ   ŏıĶŅŃźȮȮȮ 
2.8 ĔŅĶŒĝƟĶŃĭĭĮĶńĭėĺŅĴŏĶŖĺĶŀĭȮ&VVVF)  ĔńĭĴŀŏĨŀĶƢıńħĸĴ   ŏıĶŅŃźȮȮȮ 
2.9 ĔŅĶŒĝƟŀŋĮĔĶĦƢŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĔńĭŀŅĔŅĻŏĵŖĬĪňŗĮĸƞŀĵĪŇŘĚ   ŏıĶŅŃźȮȮȮ 
2.10 ĔŅĶĮĶńĭĸħŏĺĸŅĔŅĶŒĝƟĚŅĬőħĵŏĮƕħŒľƟĝƟŅĸĚŐĸŃĮƕħŒľƟŏĶŖĺĕŉŘĬ   ŏıĶŅŃźȮȮȮ 
2.11 ĔŅĶŒĝƟĴŀŏĨŀĶƢĮĶŃĽŇĪīŇĳŅıĽŌĚĔńĭıńħĸĴ   ŏıĶŅŃźȮȮȮ 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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ĶŅĵĔŅĶĻńĔĵĳŅıĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 
įĸĔŅĶĨĶĺěĽŀĭĻńĔĵĳŅı 

ħņŏĬŇĬ 
ĔŅĶŐĸƟĺ 

ıĶƟŀĴ
ħņŏĬŇĬĔŅĶ 

œĴƞıĶƟŀĴ 
ħņŏĬŇĬĔŅĶ 

2.12 ĔŅĶĸħĔŅĶĶńŗĺœľĸĕŀĚŀŅĔŅĻŏĵŖĬ   ŏıĶŅŃźȮȮȮ 
2.13 ĔŅĶĨŇħĨńŘĚĲƕĸƢĴĔńĬėĺŅĴĶƟŀĬĪňŗĔĶŃěĔ   ŏıĶŅŃźȮȮȮ 
2.14 ĔŅĶŏĮĸňŗĵĬĔĶŃěĔŒľĴƞľĶŊŀĔŅĶĨŇħĨńŘĚĔńĬĽŅħ   ŏıĶŅŃźȮȮȮ 
2.15 ĔŅĶĨŇħĨńŘĚĴŌƞĸňŗĪňŗĴňĔŅĶĽŃĪƟŀĬėĺŅĴĶƟŀĬĽŌĚ   ŏıĶŅŃźȮȮȮ 
3. ŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬŐĸŃŏėĶŊŗŀĚĽŌĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬ 
3.1 ĔŅĶĮĶńĭĸħŏĺĸŅĔŅĶŒĝƟĚŅĬőħĵŏĮƕħŒľƟĝƟŅĸĚŐĸŃĮƕħŒľƟŏĶŖĺĕŉŘĬ   ŏıĶŅŃźȮȮȮ 
3.2 ĔŅĶĮĶńĭĸħĮĶŇĴŅĦĬŘņőħĵĔŅĶľĶňŗĺŅĸƢĺ   ŏıĶŅŃźȮȮȮ 
3.3 ĔŅĶĮĶńĭĸħĮĶŇĴŅĦĬŘņőħĵĔŅĶĸħĕĬŅħŒĭıńħ   ŏıĶŅŃźȮȮȮ 
3.4 ĔŅĶĮĶńĭĸħĮĶŇĴŅĦĬŘņőħĵĔŅĶŏĮĸňŗĵĬŒĭıńħ   ŏıĶŅŃźȮȮȮ 
3.5 ĔŅĶĮĶńĭĸħĮĶŇĴŅĦĬŘņőħĵĔŅĶĸħĶŀĭĴŀŏĨŀĶƢ   ŏıĶŅŃźȮȮȮ 
3.6 ĔŅĶĮĶńĭĸħĮĶŇĴŅĦĬŘņőħĵĔŅĶĸħĕĬŅħŏėĶŊŗŀĚĽŌĭĬŘņ   ŏıĶŅŃźȮȮȮ 
3.7 ĔŅĶŒĝƟĴŀŏĨŀĶƢĮĶŃĽŇĪīŇĳŅıĽŌĚŒĬĕĬŅħĪňŗŏľĴŅŃĽĴ   ŏıĶŅŃźȮȮȮ 
3.8 ĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĽŌĭĬŘņŒĬěņĬĺĬĪňŗŏľĴŅŃĽĴ   ŏıĶŅŃźȮȮȮ 
3.9 ĔŅĶŏĸŊŀĔŒĝƟĚŅĬŏėĶŊŗŀĚĽŌĭĬŘņĝŋħĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŏĮƦĬľĸńĔ   ŏıĶŅŃźȮȮȮ 
3.10 ĔŅĶŏĸŊŀĔŒĝƟĚŅĬĔĸŋƞĴŏėĶŊŗŀĚĽŌĭĬŘņĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŏĮƦĬľĸńĔ   ŏıĶŅŃźȮȮȮ 
3.11 ĔŅĶĮĶńĭĮĶŋĚĔŅĶŏĝŊŗŀĴĨƞŀĪƞŀĪŅĚŏĕƟŅŐĸŃĪŅĚŀŀĔěŅĔŐĭĭĨńĺ  
        ĪňŏĮƦĬŐĭĭĨńĺĺŅĵŐĸŃŏıŇŗĴĕĬŅħ Header 

  ŏıĶŅŃźȮȮȮ 

3.12 ĔŅĶĪņėĺŅĴĽŃŀŅħȮStrainer ŏĮƦĬĮĶŃěņ   ŏıĶŅŃźȮȮȮ 
3.13 ĔŅĶŏĮĸňŗĵĬŐĭĶŇŗĚ  ŐĸŃľĸƞŀĸŊŗĬŒĬĶŃĵŃŏĺĸŅĪňŗŏľĴŅŃĽĴ   ŏıĶŅŃźȮȮȮ 
3.14 ĔŅĶŏĮĸňŗĵĬœĮŒĝƟŏėĶŊŗŀĚĽŌĭĬŘņĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĕŉŘĬ   ŏıĶŅŃźȮȮȮ 
4. ľŀĶŃĭŅĵėĺŅĴĶƟŀĬ 
4.1 ĔŅĶŒĝƟĚŅĬľŀĶŃĭŅĵėĺŅĴĶƟŀĬŒĬěņĬĺĬĪňŗŏľĴŅŃĽĴőħĵ 
      ėĺĭėŋĴěŅĔŀŋĦľĳŌĴŇĬŘņľĸƞŀŏĵŖĬĪňŗœħƟ 

  ŏıĶŅŃźȮȮȮ 

4.2 ĔŅĶŏĸŊŀĔŒĝƟĚŅĬľŀĶŃĭŅĵėĺŅĴĶƟŀĬĝŋħĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚ 
ȮȮȮȮȮȮȮŏĮƦĬľĸńĔ 

  ŏıĶŅŃźȮȮȮ 

4.3 ĔŅĶĮĶńĭĮĶŋĚŐĸŃĪņėĺŅĴĽŃŀŅħľŀĶŃĭŅĵėĺŅĴĶƟŀĬŏıŊŗŀŏıŇŗĴ 
      ĮĶŃĽŇĪīŇĳŅı 

  ŏıĶŅŃźȮȮȮ 

4.4 ĔŅĶŏĮĸňŗĵĬŒĭıńħľŀĶŃĭŅĵėĺŅĴĶƟŀĬěŅĔőĸľŃŏĮƦĬœĲŏĭŀĶƢ   ŏıĶŅŃźȮȮȮ 
4.5 ĔŅĶŒĝƟĴŀŏĨŀĶƢĮĶŃĽŇĪīŇĳŅıĽŌĚĪňŗĴňĕĬŅħŏľĴŅŃĽĴ   ŏıĶŅŃźȮȮȮ 
4.6 ĔŅĶĸħĔŅĶĽŌĠŏĽňĵĬŘņ   ŏıĶŅŃźȮȮȮ 
4.7 ĔŅĶĸħŏĺĸŅĔŅĶŒĝƟĚŅĬőħĵŏĮƕħŒľƟĝƟŅĸĚŐĸŃĮƕħŒľƟŏĶŖĺĕŉŘĬ   ŏıĶŅŃźȮȮȮ 
4.8 ĔŅĶŏĮĸňŗĵĬľŀĶŃĭŅĵėĺŅĴĶƟŀĬŒľƟĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĕŉŘĬ   ŏıĶŅŃźȮȮȮ 
4.9 ĔŅĶŐĔƟœĕĔŅĶĸħĺĚěĶĕŀĚŀŅĔŅĻĶƟŀĬĝŊŘĬĪňŗĮĸƞŀĵĪŇŘĚĩŌĔħŌħĔĸńĭ  
      ŏĕƟŅĴŅĶŃĭŅĵėĺŅĴĶƟŀĬ 

  ŏıĶŅŃźȮȮȮ 

4.10 ĔŅĶĸħĮĶŇĴŅĦĬŘņŏıŊŗŀŒľƟœħƟŀŋĦľĳŌĴŇĬŘņĪňŗĨŗņĽŋħ   ŏıĶŅŃźȮȮȮ 
4.11 ĔŅĶŏĮĸňŗĵĬĶńĚįŉŘĚŒĬĶŃĵŃŏĺĸŅĪňŗŏľĴŅŃĽĴ   ŏıĶŅŃźȮȮȮ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   
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ĶŅĵĔŅĶĻńĔĵĳŅıĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 
įĸĔŅĶĨĶĺěĽŀĭĻńĔĵĳŅı 

ħņŏĬŇĬ 
ĔŅĶŐĸƟĺ 

ıĶƟŀĴ
ħņŏĬŇĬĔŅĶ 

œĴƞıĶƟŀĴ 
ħņŏĬŇĬĔŅĶ 

4.12 ĔŅĶĬņŀŅĔŅĻŏĵŖĬĪňŗĶŃĭŅĵĪŇŘĚěŅĔıŊŘĬĪňŗĮĶńĭŀŅĔŅĻŏĕƟŅĴŅ  
        ĶŃĭŅĵėĺŅĴĶƟŀĬ 

  ŏıĶŅŃźȮȮȮ 

4.13 ĔŅĶĪņėĺŅĴĽŃŀŅħŐĸŃĞƞŀĴľńĺĜňħŒľƟŏĔŇħĔŅĶĔĶŃěŅĵĬŘņĪňŗħň   ŏıĶŅŃźȮȮȮ 
4.14 ĔŅĶŒĝƟőŀőĞĬĔņěńħĨŃŒėĶƞŐĸŃĨŃĔĶńĬ   ŏıĶŅŃźȮȮȮ 
4.15 ĔŅĶĨŇħĨńŘĚİŅĮƕħĩŅħĬŘņŏıŊŗŀĮƚŀĚĔńĬĔŅĶŏĔŇħĨŃœėĶƞĬŘņ   ŏıĶŅŃźȮȮȮ 
4.16 ĔŅĶĮĶńĭĨńŘĚĴŋĴŒĭıńħĸĴŒľƟŀńĨĶŅĔŅĶœľĸĕŀĚŀŅĔŅĻĴŅĔĕŉŘĬ   ŏıĶŅŃźȮȮȮ 
 

5.10 őĮĶŐĔĶĴĔŅĶĺŇŏėĶŅŃľƢĴŅĨĶĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ŏıŊŗŀĸħėĺŅĴĵŋƞĚĵŅĔĞńĭĞƟŀĬŒĬĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮěŉĚĪņŏĮƦĬőĮĶŐĔĶĴȮMicrosoft 
Excel őħĵįŌƟŒĝƟĬņĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬȮŐĸŃĕƟŀĴŌĸĨĶĺěĺńħĔĶŀĔĸĚŒĬĝƞŀĚĺƞŅĚȮőĮĶŐĔĶĴěŃėņĬĺĦįĸĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬĪňŗĩŌĔĨƟŀĚœħƟĪńĬĪň 
 

ĴŅĨĶĔŅĶĪňŗȮ1ȮȮĔŅĶŒĝƟŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĮĶŃĽŇĪīŇĳŅıĽŌĚȮ&ĕĬŅħŏĸŖĔ' 

1. ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ 
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĕĬŅħŏĸŖĔőħĵĪńŗĺœĮĴňŀŅĵŋĔŅĶŒĝƟĚŅĬĮĶŃĴŅĦȮ8 -10ȮĮƖȮŏĬŊŗŀĚěŅĔĮĶŃĽŇĪīŇĳŅıĕŀĚ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻěŃĸħĨŗņĸĚěĬœĴƞėŋƟĴėƞŅŒĬĔŅĶŒĝƟĚŅĬĨƞŀœĮȮőħĵėĺŅĴŏĵŖĬĪňŗœħƟěŃĸħĨŗņĸĚŐĸŃıĸńĚœĲĲƚŅĪňŗŒĝƟ
ěŃĽŌĚĕŉŘĬĽƞĚįĸŒľƟėƞŅȮkW/TR ĕŀĚŏėĶŊŗŀĚĽŌĚĕŉŘĬȮěŉĚĴňŐĬĺėŇħĪňŗěŃŏĮĸňŗĵĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒľĴƞőħĵŒĝƟ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪňŗĴňėƞŅȮkW/TR ĮĶŃĴŅĦȮ1.10ȮkW/TR ĞŉŗĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŏħŇĴĴňėƞŅȮkW/TR ĮĶŃĴŅĦȮ
1.24ȮkW/TR 

 
 
 
 
 
 
 
ȮȮȮȮȮȮȮȮȮȮȮȮ 

ĶŌĮĪňŗȮ6.10-1 ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŏħŇĴĪňŗěŃŏĮĸňŗĵĬȮȮȮȮȮȮȮĶŌĮĪňŗȮ6.10-2 ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒľĴƞĪňŗŒĝƟ 
 

2. ĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢ 
2.1ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
2,1,1ȮŀńĨĶŅĔŅĶœľĸĕŀĚŀŅĔŅĻĪňŗįƞŅĬŏėĶŊŗŀĚȮ&CFM) 

F  =  ėĺŅĴŏĶŖĺŏĜĸňŗĵĕŀĚŀŅĔŅĻĪňŗŀŀĔěŅĔŏėĶŊŗŀĚȮ&Ft/min) x ıŊŘĬĪňŗľĬƟŅĨńħĭĶŇŏĺĦĪňŗĺńħėĺŅĴŏĶŖĺĸĴȮ&Ft0' 
2,1,2ȮȮŀńĨĶŅĔŅĶĪņėĺŅĴŏĵŖĬ 

QO =  4,5 x ŀńĨĶŅĔŅĶœľĸĕŀĚŀŅĔŅĻĪňŗįƞŅĬŏėĶŊŗŀĚȮ&CFM) x (ŏŀĬīŅĸĮƖĕŀĚŀŅĔŅĻŏĕƟŅŏėĶŊŗŀĚȮ
&Btu/hr) - ŏŀĬīŅĸĮƖĕŀĚŀŅĔŅĻŀŀĔŏėĶŊŗŀĚȮ&Btu/hr))//0*... 
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2,1,3ȮȮėƞŅȮkW/TR ĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻȮ&kW/TR) 
ChP =  ıĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒĝƟȮ&kW) / ŀńĨĶŅĔŅĶĪņėĺŅĴŏĵŖĬȮ&TR) 

2,1,4ȮȮĶƟŀĵĸŃĕŀĚėƞŅȮkW/TR ĪňŗĸħĸĚȮ&#' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ#ȮChP =  (ėƞŅȮkW/TRĕŀĚŏėĶŊŗŀĚĪňŗěŃŏĮĸňŗĵĬȮ-ȮėƞŅȮkW/TR ĕŀĚŏėĶŊŗŀĚŒľĴƞ'Ȯx 100Ȯ-ȮėƞŅȮ
kW/TR ĕŀĚŏėĶŊŗŀĚĪňŗěŃŏĮĸňŗĵĬ 
2,1,5ȮȮıĸńĚĚŅĬœĲĲƚŅĸħĸĚȮ&ES, kWh/y) 

ES =  ıĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚŏħŇĴŒĝƟȮ&kW) x (ĶƟŀĵĸŃĕŀĚėƞŅȮkW/TR ĪňŗĸħĸĚȮ-Ȯ100) x ĝńŗĺőĴĚĔŅĶŒĝƟ
ĚŅĬȮ&h/y) x ĨńĺĮĶŃĔŀĭĔŅĶĪņĚŅĬ 

2.2ȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĸĚĪŋĬ 
2.2.1ȮȮĶŃĵŃŏĺĸŅėŊĬĪŋĬȮ&y) 

PB  =  ėƞŅŒĝƟěƞŅĵŒĬĔŅĶŏĮĸňŗĵĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻȮ&Ŏ'Ȯ-ȮėƞŅıĸńĚĚŅĬœĲĲƚŅĪňŗĸħĸĚȮ&Ŏ-y) 
3. ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĝƟőĮĶŐĔĶĴȮExcel ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵĮƚŀĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĕƟŀĴŌĸĨĶĺěĺńħŒĽƞŒĬĝƞŀĚĽňĲƚŅ 

3  ÂóäèõÿÅäóñì°Ã­îâúæ
ĂË­āÜäĀÂäâ Excel ĂÚÂóäèõÿÅäóñì°Ã­îâúæāÕãÜ­îÚÃ­îâúæÿÛøĈîÈÖ­ÚĀæñÃ­îâúæÖäèÉèòÕ

îùÔìáúâõîóÂóéØöćÿÃ­óÿÅäøćîÈ = oC

ÅèóâËøĈÚëòâßòØÙ°ÃîÈîóÂóéØöćÿÃ­óÿÅäøćîÈ=¦¦¦¦¦.%RH

ßæòÈăàà­óØöćÿÅäøćîÈĂË­ =
¦¦¦¦¦.kW

îùÔìáúâõîóÂóéØöćîîÂÉóÂÿÅäøćîÈ =¦¦.oC

         ÅèóâËøĈÚëòâßòØÙ°ÃîÈîóÂóéØöćîîÂÉóÂÿÅäøćîÈ =¦¦¦¦¦.%RH

¦¦¦¦¦.FPM

¦¦¦¦¦.Ft2

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ ØöćâóÃîÈÃ­îâúæ
1.  Ã­îâúæÿÛøĈîÈÖ­Ú
1.1 Å¬óăàà­óÿÊæöćãÖ¬îìÚ¬èã EC þ/kWh 3.00 ĂÛĀÉ­ÈìÚöĈÅ¬óăàà­ó
1.2  Å¬ó kW/TR ÃîÈäñÛÛÜäòÛîóÂóéĂìâ¬ ChPN kW/TR 1.10 Ã­îâúæÉóÂÝú­ÝæõÖ
1.3 ËòćèāâÈÂóäĂË­ÈóÚÃîÈÿÅäøćîÈÜäòÛîóÂóé h h/y 7,000ÉóÂÂóäĂË­ÈóÚÉäõÈ
1.4 ĀàÅÿÖîä°ÂóäØČóÈóÚ OF % 75.00
1.5  Å¬óĂË­É¬óãĂÚÂóäÿÜæöćãÚÿÅäøćîÈÜäòÛîóÂóé CI þ 20,000.00
2.  Ã­îâúæÖäèÉèòÕ

2.1  îùÔìáúâõîóÂóéØöćë¬ÈîîÂÉóÂÿÅäøćîÈ TS
oC 10.00ÖäèÉèòÕîùÔìáúâõ

îóÂóéØöćë¬ÈîîÂ

              ÅèóâÿäĆèæâÿÊæöćãØöćîîÂÉóÂÿÅäøćîÈ =

                     ßøĈÚØöćìÚ­óÖòÕÉùÕØöćèòÕÅèóâÿäĆè =

¦¦¦¦¦..

 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-44 

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ ØöćâóÃîÈÃ­îâúæ

2.2  ÅèóâËøĈÚëòâßòØÙ°ÃîÈîóÂóé RHS % 30.00ÖäèÉèòÕÅèóâËøĈÚ

        Øöćë¬ÈîîÂÉóÂÿÅäøćîÈ ëòâßòØÙ°îóÂóé

Øöćë¬ÈîîÂ

2.3  îùÔìáúâõîóÂóéØöćÂæòÛÿÃ­óÿÅäøćîÈ TR
oC 26.00ÖäèÉèòÕîùÔìáúâõ

îóÂóéØöćÿÃ­óÿÅäøćîÈ

2.4  ÅèóâËøĈÚëòâßòØÙ°îóÂóéØöć RHR % 60.00ÖäèÉèòÕÅèóâËøĈÚ

        ÂæòÛÿÃ­óÿÅäøćîÈ ëòâßòØÙ°îóÂóé

ØöćÿÃ­óÿÅäøćîÈ
2.5  ÅèóâÿäĆèæâÿÊæöćãØöćë¬ÈîîÂÉóÂÿÅäøćîÈ VAV m/s 5.00 ÖäèÉèòÕÅèóâÿäĆè

ÉČóÚèÚìæóãÉùÕ
2.6  ÅèóâÂè­óÈÃîÈÉùÕØöćèòÕÅèóâÿäĆèæâ W cm 80.00
2.7  ÅèóâëúÈÃîÈÉùÕØöćèòÕÅèóâÿäĆèæâ H cm 10.00
2.7  ßæòÈăàà­óØöćÿÅäøćîÈÜäòÛîóÂóéĂË­ ELO kW 6.50 ÉóÂÂóäÖäèÉèòÕ
3.  ÂóäèõÿÅäóñì°ØóÈÿØÅÚõÅ
3.1  ÿîÚØóæÜöîóÂóéØöćë¬ÈîîÂÉóÂÿÅäøćîÈ hS Btu/lb 14.50
3.2  ÿîÚØóæÜöîóÂóéØöćÂæòÛÿÃ­óÿÅäøćîÈ hR Btu/lb 32.98
3.3  ßøĈÚØöćìÚ­óÂóÂØöćèòÕÅèóâÿäĆèæâ

A  = W x H x 0.9 A ft2 0.77
3.4 îòÖäóÂóäăìæÃîÈæâØöćÕúÕìäøîÿÜ¬ó

F  = VAV x A F CFM 757.87
3.5  îòÖäóÂóäØČóÅèóâÿãĆÚ

QO  =  (4.5 x F x (hR - hS)) / 12,000 QO TR 5.25
3.6 Å¬ó kW/TR ÃîÈÿÅäøćîÈÜäòÛîóÂóéÿÕõâ

ChPO = ELO / QO ChPO kW/TR 1.24
3.7  Å¬ó kW/TR Ö¬óÈÂòÚ

ChPD = ChPO - ChPN ChPD kW/TR 0.14
3.8 ä­îãæñÃîÈÅ¬ó kW/TR  æÕæÈ

% ChP = (ChPD /ChPO) x 100 %ChP % 11.29  
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äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ ØöćâóÃîÈÃ­îâúæ
3.9  ßæòÈÈóÚăàà­óæÕæÈ

ES = ELO x (%ChP / 100 ) x h x FO ES kWh/y3,852.71
3.10  Å¬óßæòÈÈóÚăàà­óæÕæÈ

SC  = ES x EC SC þ/y 11,558.13
4. ÂóäèõÿÅäóñì°ÂóäæÈØùÚ
4.1 äñãñÿèæóÅøÚØùÚ

 PB = CI / SC PB y 1.73
5. ëäùÜÝæØöćăÕ­ÉóÂÂóäèõÿÅäóñì°
5.1 ßæòÈÈóÚăàà­óØöćæÕæÈ ES kWh/y3,852.71
5.2  Å¬óßæòÈÈóÚăàà­óæÕæÈ SC þ/y 11,558.13
5.3  äñãñÿèæóÅøÚØùÚ PB y 1.73  

 
 

ĴŅĨĶĔŅĶĪňŗȮ2ȮȮĔŅĶĪņėĺŅĴĽŃŀŅħėŀĬŏħĬŏĞŀĶƢ 

1. ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ 
ŏħŇĴőĶĚĚŅĬĪņėĺŅĴĽŃŀŅħėŀĬŏħĬŏĞŀĶƢĮƖĸŃȮ1ȮėĶńŘĚȮȮĞŉŗĚĔƞŀĬĪņėĺŅĴĽŃŀŅħėĺŅĴħńĬĽŅĶĪņėĺŅĴŏĵŖĬŒĬ
ėŀĬŏħĬŏĞŀĶƢȮȮĮĶŃĴŅĦȮźź,,`_peȮŐĸŃľĸńĚĪņėĺŅĴĽŃŀŅħėĺŅĴħńĬĽŅĶĪņėĺŅĴŏĵŖĬŒĬėŀĬŏħĬŏĞŀĶƢ
ĸħĸĚŏĮƦĬȮźźźȮ`_peȮĔŅĶĪňŗėĺŅĴħńĬĽŅĶĪņėĺŅĴŏĵŖĬĽŌĚĕŉŘĬŏĔŇħěŅĔĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴ
ĶƟŀĬĶŃľĺƞŅĚĽŅĶĪņėĺŅĴŏĵŖĬĔńĭĬŘņĸħĸĚŏĬŊŗŀĚěŅĔĴňĨŃĔĶńĬŏĔŅŃįŇĺĪƞŀĞŉŗĚěŃĽƞĚįĸŒľƟėƞŅȮkW/TR ĽŌĚĕŉŘĬŐĸŃ
ėƞŅȮCOP ĸħĸĚȮŏĬŊŗŀĚěŅĔĽŅĶĪņėĺŅĴŏĵŖĬĽŅĴŅĶĩĶŃĭŅĵėĺŅĴĶƟŀĬœħƟĬƟŀĵĸĚȮȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņ
ėĺŅĴŏĵŖĬĸħĸĚŐĸŃıĸńĚœĲĲƚŅĪňŗŒĝƟĽŌĚĕŉŘĬȮȮěŉĚĴňŐĬĺėŇħĪňŗěŃŏıŇŗĴėĺŅĴĩňŗŒĬĔŅĶĪņėĺŅĴĽŃŀŅħěŅĔĮƖĸŃȮ       
1ȮėĶńŘĚŏĮƦĬĮƖĸŃȮ2ȮėĶńŘĚ 

 
 
 
 
 
 

 
 

 
ĶŌĮĪňŗȮ6.10-3 ėĺŅĴħńĬĽŅĶĪņėĺŅĴŏĵŖĬŐĸŃıĸńĚœĲĲƚŅȮȮȮȮȮĶŌĮĪňŗȮ6.10-4 ȮėĺŅĴħńĬĽŅĶĪņėĺŅĴŏĵŖĬȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪňŗŒĝƟĔƞŀĬĪņėĺŅĴĽŃŀŅħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃıĸńĚœĲĲƚŅĪňŗŒĝƟľĸńĚĪņėĺŅĴĽŃŀŅħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

  
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-46 

2. ĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢ 
2.1ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
2,1,1ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ(TR) 

TR = 500 x ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬȮ(GPM) x (ŀŋĦľĳŌĴŇĬŘņŏĵŖĬŏĕƟŅŏėĶŊŗŀĚȮ(̄ F) - ŀŋĦľĳŌĴŇ
ĬŘņŏĵŖĬŀŀĔěŅĔŏėĶŊŗŀĚȮ(̄ F)) / 12,000 

2.1.2 ĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ(kW/TR) 
ChP = ıĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚŒĝƟȮ(kW) / ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬȮ(TR) 

2.1.3 ıĸńĚĚŅĬœĲĲƚŅĸħĸĚȮ(kWh/y) 
ES = ıĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚŒĝƟŏħŇĴȮ(kW) x ( ĶƟŀĵĸŃĕŀĚėƞŅȮkW/TR ĪňŗĸħĸĚȮ-Ȯ100'Ȯx 
ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬ(h/y) x ĨńĺĮĶŃĔŀĭĔŅĶĪņĚŅĬ 

2.2ȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĸĚĪŋĬ 
2.2.1ȮȮĶŃĵŃŏĺĸŅėŊĬĪŋĬȮ&y) 

PB  =  ėƞŅŒĝƟěƞŅĵŒĬĔŅĶĪņėĺŅĴĽŃŀŅħėŀĬŏħĬŏĞŀĶƢȮ&Ŏ'Ȯ-ȮėƞŅıĸńĚĚŅĬœĲĲƚŅĪňŗĸħĸĚȮ&Ŏ-y) 
3. ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĝƟőĮĶŐĔĶĴȮExcel ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵĮƚŀĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĕƟŀĴŌĸĨĶĺěĺńħŒĽƞŒĬĝƞŀĚĽňĲƚŅ 

2.  ëâÂóäØöćĂË­ĂÚÂóäèõÿÅäóñì°
2.1  ëâÂóäØöćĂË­ĂÚÂóäèõÿÅäóñì°ØóÈÿØÅÚõÅ

2.1.1 Åèóâëóâóä×ĂÚÂóäØČóÅèóâÿãĆÚÃîÈÿÅäøćîÈØČóÚČĈóÿãĆÚ (TR)
TR =

2.1.2  ÜäñëõØÙõáóßÃîÈÿÅäøćîÈØČóÚČĈóÿãĆÚ (kW/TR)
ChP =ßæòÈăàà­óØöćÿÅäøćîÈĂË­ (kW) / Åèóâëóâóä×ĂÚÂóäØČóÅèóâÿãĆÚ (TR)
2.1.3  ßæòÈÈóÚăàà­óØöćëúÎÿëöãÉóÂÅèóâ×öćĂÚÂóäØČóÅèóâëñîóÕÿÕõâ2.1.3  ßæòÈÈóÚăàà­óæÕæÈ (kWh/y)
ES =

2.2  ÂóäèõÿÅäóñì°ÂóäæÈØùÚ
2.2.1  äñãñÿèæóÅøÚØùÚ (y)
PB  =

3  ÂóäèõÿÅäóñì°Ã­îâúæ
ĂË­āÜäĀÂäâ Excel ĂÚÂóäèõÿÅäóñì°Ã­îâúæāÕãÜ­îÚÃ­îâúæÿÛøĈîÈÖ­ÚĀæñÃ­îâúæÖäèÉèòÕ

ßæòÈăàà­óØöćĂË­Â¬îÚØČóÅèóâëñîóÕ = ¦¦¦¦¦¦kW

ßæòÈăàà­óØöćĂË­ìæòÈØČóÅèóâëñîóÕ = ¦¦¦¦¦¦kW

îùÔìáúâõÚČĈóÿãĆÚÿÃ­óÿÅäøćîÈ îùÔìáúâõÚČĈóÿãĆÚîîÂÉóÂÿÅäøćîÈÂ¬îÚØČó

Â¬îÚØČóÅèóâëñîóÕ =¦¦oF  ÅèóâëñîóÕ= ¦¦¦¦¦¦oF
îùÔìáúâõÚČĈóÿãĆÚÿÃ­óÿÅäøćîÈ

ìæòÈØČóÅèóâëñîóÕ = ¦¦oF îùÔìáúâõÚČĈóÿãĆÚîîÂÉóÂÿÅäøćîÈìæòÈØČó

îòÖäóÂóäăìæÃîÈÚČĈóÿãĆÚ ÅèóâëñîóÕ =¦¦¦¦¦¦oF
Â¬îÚØČóÅèóâëñîóÕ =¦¦GPM
îòÖäóÂóäăìæÃîÈÚČĈóÿãĆÚ
ìæòÈØČóÅèóâëñîóÕ =¦¦GPM

Å¬óĂË­É¬óãĂÚÂóäÖäèÉèòÕĀæñØČóÅèóâëñîóÕìîÝ÷ćÈÿãĆÚ (þ) / Å¬óßæòÈÈóÚăàà­óØöćæÕæÈ
 (þ/y)

ßæòÈăàà­óØöćÿÅäøćîÈÿÕõâĂË­ (kW) x (ä­îãæñÃîÈÅ¬ó kW/TR ØöćæÕæÈ / 100) x ËòćèāâÈÂóä
ĂË­ÈóÚ (h/y) x ÖòèÜäñÂîÛÂóäØČóÈóÚ

 500 x îòÖäóÂóäăìæÃîÈÚČĈóÿãĆÚ(GPM) x (îùÔìáúâõÚČĈóÿãĆÚÿÃ­óÿÅäøćîÈ (oF) -  îùÔìáúâõ

ÚČĈóÿãĆÚîîÂÉóÂÿÅäøćîÈ (oF)) / 12,000

ÿÅäøćîÈØČóÚČĈóÿãĆÚ

 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-47ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ ØöćâóÃîÈÃ­îâúæ
1. Ã­îâúæÿÛøĈîÈÖ­Ú
1.1 Å¬óăàà­óÿÊæöćãÖ¬îìÚ¬èã EC þ/kWh 3.00 Å¬óăàà­ó
1.3 ËòćèāâÈÂóäĂË­ÈóÚĂÚË¬èÈÿèæó hN h/y 3,500.00

ÂóäØČóÅèóâëñîóÕĂìâ¬
1.4 ÖòèÜäñÂîÛÂóäØČóÈóÚ OF % 80.00áóäñÂóäÜäòÛ

îóÂóéÃîÈÿÅäøćîÈ
1.5 Å¬óĂË­É¬óãĂÚÂóäÖäèÉèòÕ CI þ 15,000.00Å¬óÖäèÉèòÕĀæñ

ĀæñØČóÅèóâëñîóÕ ØČóÅèóâëñîóÕ
2  Ã­îâúæÖäèÉèòÕ

2.1 îùÔìáúâõÚČĈóÿãĆÚÿÃ­óÂ¬îÚØČóÅèóâëñîóÕ Toi
oF 57.00ÖäèÉèòÕØöćáóäñëúÈ

2.2 îùÔìáúâõÚČĈóÿãĆÚîîÂÂ¬îÚØČóÅèóâëñîóÕ TOO
oF 48.00ÖäèÉèòÕØöćáóäñëúÈ

2.3 îùÔìáúâõÚČĈóÿãĆÚÿÃ­óìæòÈØČóÅèóâëñîóÕ TNI
oF 57.00ÖäèÉèòÕØöćáóäñëúÈ

2.4 îùÔìáúâõÚČĈóÿãĆÚîîÂìæòÈØČóÅèóâëñîóÕ TNO
oF 47.00ÖäèÉèòÕØöćáóäñëúÈ

2.5 îòÖäóÂóäăìæÃîÈÚČĈóÿãĆÚÂ¬îÚ FLO GPM 1,200.00ÉóÂÂóäÖäèÉèòÕ

ØČóÅèóâëñîóÕ
2.6 îòÖäóÂóäăìæÃîÈÚČĈóÿãĆÚìæòÈ FLN GPM 1,200.00ÉóÂÂóäÖäèÉèòÕ

ØČóÅèóâëñîóÕ
2.7 ßæòÈăàà­óÂ¬îÚØČóÅèóâëñîóÕ ELO kW 400.00ÉóÂÂóäÖäèÉèòÕ
2.8 ßæòÈăàà­óìæòÈØČóÅèóâëñîóÕ ELN kW 380.00ÉóÂÂóäÖäèÉèòÕ
3.  ÂóäèõÿÅäóñì°ØóÈÿØÅÚõÅ
3.1  Åèóâëóâóä×ĂÚÂóäØČóÅèóâÿãĆÚ
Â¬îÚØČóÅèóâëñîóÕ
TRO = ((500 x FLO x (TOi - TOO))/12,000TRO TR 450.00

3.2  Åèóâëóâóä×ĂÚÂóäØČóÅèóâÿãĆÚ
ìæòÈØČóÅèóâëñîóÕ
TRN = ((500 x FLN x (TNI - TNO))/12,000 TRN TR 500.00

3.3  ÜäñëõØÙõáóßÿÅäøćîÈØČóÚČĈóÿãĆÚ
Â¬îÚØČóÅèóâëñîóÕ
ChPO = ELO / TRO ChPO kW/TR 0.89  
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äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ ØöćâóÃîÈÃ­îâúæ
3.4  ÜäñëõØÙõáóßÿÅäøćîÈØČóÚČĈóÿãĆÚ
ìæòÈØČóÅèóâëñîóÕ
ChPN = ELN / TRN ChPN kW/TR 0.76

3.5 ä­îãæñÃîÈÅ¬ó kW/TR æÕæÈ
% ChP = (ChPO-ChPN)/ChPO) x 100 % ChP % 14.61

3.6  ßæòÈÈóÚăàà­óæÕæÈ
ES = ELO x (%ChP / 100 ) x h x FO ES kWh/y163,632.00

3.7  Å¬óßæòÈÈóÚăàà­óØöćæÕæÈ
SC  = ES x EC SC þ/y 490,896.00

4. ÂóäèõÿÅäóñì°ÂóäæÈØùÚ
4.1 äñãñÿèæóÅøÚØùÚ

 PB = CI / SC PB y 0.03
5. ëäùÜÝæØöćăÕ­ÉóÂÂóäèõÿÅäóñì°
5.1 ßæòÈÈóÚăàà­óØöćæÕæÈ ES kWh/y163,632.00
5.2  Å¬óßæòÈÈóÚăàà­óæÕæÈ SC þ/y 490,896.00
5.3  äñãñÿèæóÅøÚØùÚ PB y 0.03  
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ĴŅĨĶĔŅĶĪňŗȮ3ȮȮĔŅĶŏıŇŗĴŀŋĦľĳŌĴŇĬŘņŏĵŖĬŒľƟĽŌĚĕŉŘĬ 

1. ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ 
ĔŅĶĮĶńĭĨńŘĚŀŋĦľĳŌĴŇĬŘņŏĵŖĬŒľƟĽŌĚĕŉŘĬěŃĽƞĚįĸŒľƟėĺŅĴħńĬĽŅĪņėĺŅĴŏĵŖĬħƟŅĬĨŗņȮ&Low Pressure) ĽŌĚĕŉŘĬȮȮȮȮ
ĞŉŗĚěŃĪņŒľƟŏėĶŊŗŀĚĪņėĺŅĴŏĵŖĬĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĕŉŘĬȮőħĵėƞŅȮkW/TR  ěŃĸħĸĚľĶŊŀėƞŅȮCOP ĽŌĚĕŉŘĬȮőħĵĪńŗĺœĮȮ
ĩƟŅŀŋĦľĩŌĴŇĬŘņŏĵŖĬĽŌĚĕŉŘĬȮ1 oF  ěŃĽƞĚįĸŒľƟėƞŅȮkW/TR ĕŀĚŏėĶŊŗŀĚĸħĸĚĮĶŃĴŅĦȮ2-4Ȯ#ȮěŉĚĴňŐĬĺėŇħĪňŗěŃ
ŏıŇŗĴŀŋĦľĳŌĴŇĬŘņŏĵŖĬěŅĔȮ,,,,,,,,,,,oF ŏĮƦĬȮ,,,,,,,,,ȮoF ĞŉŗĚěŃœĴƞĔĶŃĪĭĨƞŀĔŅĶŒĝƟĚŅĬ 

 
 
 
 
 
 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮĶŌĮĪňŗȮ6.10-5 ŀŋĦľĳŌĴŇĪňŗĮĶńĭĨńŘĚŏħŇĴ  ȮȮȮȮȮȮȮĶŌĮĪňŗȮ6.10-6 ŀŋĦľĳŌĴŇĪňŗĮĶńĭĨńŘĚŒľĴƞ 
 
2. ĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢ 
2.1ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
2.1.1ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ&TR) 

TR =   500 x ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬ&GPM) x (ŀŋĦľĳŌĴŇĬŘņŏĵŖĬŏĕƟŅŏėĶŊŗŀĚȮ&oF) ů ŀŋĦľĳŌĴŇĬŘņȮ 
ȮȮȮȮȮȮȮȮȮȮȮŏĵŖĬŀŀĔěŅĔŏėĶŊŗŀĚȮ&oF) )  / 12,000 

2.1.2ȮȮĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ&kW/TR) 
ChP =  ıĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚŒĝƟȮ&kW) / ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬȮ&TR) 

2.1.3ȮȮıĸńĚĚŅĬœĲĲƚŅĪňŗĸħĸĚ 
Es  =  (ĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĔƞŀĬŏıŇŗĴŀŋĦľĳŌĴŇȮ&kW/TR) - ĮĶŃĽŇĪīŇĳŅıĕŀĚ
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬľĸńĚŏıŇŗĴŀŋĦľĳŌĴŇȮ&kW/TR)) x ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬĔƞŀĬ
ŏıŇŗĴŀŋĦľĳŌĴŇȮ&TR) x ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬĨƞŀĮƖȮ&h/y) x ĨńĺĮĶŃĔŀĭĔŅĶĪņĚŅĬ 

2.2ȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĸĚĪŋĬ 
2.2.1ȮĶŃĵŃŏĺĸŅėŊĬĪŋĬȮ&y) 

PB = ŏĚŇĬĸĚĪŋĬŒĬĔŅĶĨĶĺěĺńħȮ&Ŏ'Ȯ-ȮėƞŅıĸńĚĚŅĬœĲĲƚŅĪňŗĸħĸĚȮ&Ŏ-y) 
3. ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĝƟőĮĶŐĔĶĴȮExcel ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵĮƚŀĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĕƟŀĴŌĸĨĶĺěĺńħŒĽƞŒĬĝƞŀĚĽňĲƚŅ 
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ĂË­āÜäĀÂäâ Excel ĂÚÂóäèõÿÅäóñì°Ã­îâúæāÕãÜ­îÚÃ­îâúæÿÛøĈîÈÖ­ÚĀæñÃ­îâúæÖäèÉèòÕ
ßæòÈăàà­óØöćĂË­Â¬îÚÿßõćâîùÔìáúâõ  = ¦¦¦¦.. kW

ßæòÈăàà­óØöćĂË­ìæòÈÿßõćâîùÔìáúâõ  = ¦¦¦¦.. kW
îùÔìáúâõÚČĈóÿãĆÚÿÃ­ó îùÔìáúâõÚČĈóÿãĆÚîîÂÂ¬îÚÿßõćâ

Â¬îÚÿßõćâîùÔìáúâõ =¦¦¦.ďF îùÔìáúâõÚČĈóÿãĆÚ ¦¦¦.
ďF

îùÔìáúâõÚČĈóÿãĆÚîîÂ îùÔìáúâõÚČĈóÿãĆÚîîÂìæòÈÿßõćâ

Â¬îÚÿßõćâîùÔìáúâõ =¦¦¦.ďF îùÔìáúâõÚČĈóÿãĆÚ ¦¦¦.
ďF

îòÖäóÂóäăìæÃîÈÚČĈóÿãĆÚ =¦¦¦.GPM

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ Āìæ¬ÈØöćâóÃîÈÃ­îâúæ
1.  Ã­îâúæÿÛøĈîÈÖ­Ú
1.1 Å¬óăàà­óÿÊæöćãÖ¬îìÚ¬èã EC þ/kWh 3 ĂÛĀÉ­ÈìÚöĈÅ¬óăàà­ó
1.2 ËòćèāâÈÂóäĂË­ÈóÚÖ¬îÜö h h/y 3,500ÉóÂÂóäĂË­ÈóÚÉäõÈ
1.3  ÖòèÜäñÂîÛÂóäØČóÈóÚ OF - 80 áóäñÂóäÜäòÛîóÂóé

ÿÜæøćãÚĀÜæÈÿØ¬óĂÕ
1.4 Å¬óĂË­É¬óãĂÚÂóäÖäèÉèòÕÃ­îâúæ CI þ 25,000Å¬óÉ­óÈÖäèÉèòÕÖ¬óÈą
2.  Ã­îâúæÖäèÉèòÕ

2.1  îùÔìáúâõÚČĈóÿãĆÚÿÃ­óÂ¬îÚÿßõćâîùÔìáúâõÚČĈóÿãĆÚ Toi
ďF 58 ÂóäÖäèÉèòÕØöćáóäñëúÈ

2.2  îùÔìáúâõÚČĈóÿãĆÚîîÂÂ¬îÚÿßõćâîùÔìáúâõÚČĈóÿãĆÚ TOO
ďF 48 ÂóäÖäèÉèòÕØöćáóäñëúÈ

2.3  îùÔìáúâõÚČĈóÿãĆÚÿÃ­óìæòÈÿßõćâîùÔìáúâõÚČĈóÿãĆÚ TNI
ďF 60 ÂóäÖäèÉèòÕØöćáóäñëúÈ

 
ÿÅäøćîÈØČóÚČĈóÿãĆÚ
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äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ Āìæ¬ÈØöćâóÃîÈÃ­îâúæ

2.4  îùÔìáúâõÚČĈóÿãĆÚîîÂìæòÈÿßõćâîúÔìáúâõÚČĈóÿãĆÚ TNO
ďF 50 ÂóäÖäèÉèòÕØöćáóäñëúÈ

2.5  îòÖäóÂóäăìæÃîÈÚČĈóÿãĆÚ FLO GPM 1,200ÉóÂÂóäÖäèÉèòÕ
2.6  ßæòÈăàà­óÂ¬îÚÿßõćâîùÔìáúâõÚČĈóÿãĆÚ ELO kW 400 ÉóÂÂóäÖäèÉèòÕ
2.7  ßæòÈăàà­óìæòÈÿßõćâîùÔìáúâõÚČĈóÿãĆÚ ELN kW 391 ÉóÂÂóäÖäèÉèòÕ
3.  ÂóäèõÿÅäóñì°ØóÈÿØÅÚõÅ
3.1  Åèóâëóâóä×ĂÚÂóäØČóÅèóâÿãĆÚÿÕõâ

TRO = ((500 x FLO x (TOi - TOO))/12,000 TRO TR 500.00
3.2  Åèóâëóâóä×ĂÚÂóäØČóÅèóâÿãĆÚìæòÈÿßõćâ
îùÔìáúâõÚČĈóÿãĆÚ
TRN = ((500 x FLO x (TNI - TNO))/12,000 TRN TR 500.00

3.3  ÜäñëõØÙõáóßÿÅäøćîÈØČóÚČĈóÿãĆÚÂ¬îÚÜäòÛ
ChPO = ELO / TRO ChPO kW/TR0.80

3.4 ÜäñëõØÙõáóßÿÅäøćîÈØČóÚČĈóÿãĆÚìæòÈÿßõćâ
       îùÔìáúâõ

ChPN = ELN / TRN ChPN kW/TR0.78
3.5  ßæòÈÈóÚăàà­óØöćæÕæÈÖ¬îÜö

ES = (ChPO - ChPN) x TRO x h x OF ES kWh/y28,000
3.6  Å¬óßæòÈÈóÚăàà­óØöćæÕæÈ

SC  = ES x EC SC þ/y 84,000
4. ÂóäèõÿÅäóñì°ÂóäæÈØùÚ
4.1 äñãñÿèæóÅøÚØùÚ

 PB = CI / SC PB y 0.30
5. ëäùÜÝæØöćăÕ­ÉóÂÂóäèõÿÅäóñì°
5.1 ßæòÈÈóÚăàà­óØöćæÕæÈ ES kWh/y28,000
5.2  Å¬óßæòÈÈóÚăàà­óæÕæÈ SC þ/y 84,000
5.3  äñãñÿèæóÅøÚØùÚ PB y 0.30  
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ĴŅĨĶĔŅĶĪňŗȮȮ4ȮȮĔŅĶĸħŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĔƞŀĬŏĕƟŅėŀĬŏħĬŏĞŀĶƢ 

1. ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ 
ĔŅĶĪňŗŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗŏĕƟŅėŀĬŏħĬŏĞŀĶƢĴňŀŋĦľĳŌĴŇĽŌĚĕŉŘĬȮěŃĪņŒľƟėĺŅĴħńĬĽŅĶĪņėĺŅĴŏĵŖĬŒĬ
ėŀĬŏħĬŏĞŀĶƢĽŌĚĕŉŘĬȮȮĽƞĚįĸŒľƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬĸħĸĚŐĸŃıĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚŀńħŒĝƟĴŅĔĕŉŘĬȮȮ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻěŃĴňėƞŅȮkW/TR ĽŌĚĕŉŘĬȮľĶŊŀėƞŅȮȮCOP ĸħĸĚȮȮőħĵĪńŗĺœĮĩƟŅŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬ
ĸħĸĚȮ1 oF ěŃĽƞĚįĸŒľƟėƞŅȮkW/TR  ĸħĸĚĮĶŃĴŅĦȮ1-3 %  ěŉĚĴňŐĬĺėŇħĪňŗěŃĸħŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴ
ĶƟŀĬĔƞŀĬŏĕƟŅėŀĬŏħĬŏĞŀĶƢĸĚȮȮőħĵĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıľŀįŉŗĚŏĵŖĬŐĸŃŏħŇĬľŀįŉŗĚŏĵŖĬŏıŇŗĴĕŉŘĬěņĬĺĬȮ,,,,,,,,,,Ȯ
ĝŋħȮěŃĽƞĚįĸŒľƟŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĸħĸĚěŅĔȮ,,,,,,,,,,,,,oF  ŏĮƦĬȮ,,,,,,,,,,,,,,oF 
 

 
 
 
 
 
 
 
ĶŌĮĪňŗȮ6.10-7 ŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗŏĕƟŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŌĮĪňŗȮ6.10-8 ȮŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗŀŀĔȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėŀĬŏħĬŏĞŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėŀĬŏħĬŏĞŀĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  
2. ĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢ 
2.1ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
2,1,1ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ&TR) 

TR =   3.. x ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬ&GPM) x (ŀŋĦľĳŌĴŇĬŘņŏĵŖĬŏĕƟŅŏėĶŊŗŀĚȮ&oF) - ŀŋĦľĳŌĴŇĬŘņ
ŏĵŖĬŀŀĔěŅĔŏėĶŊŗŀĚȮ&oF)) / /0*... 

2,1,2ȮȮĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ&kW/TR) 
ChP =  ıĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚŒĝƟȮ&kW) / ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬȮ&TR) 

2,1,3ȮȮıĸńĚĚŅĬœĲĲƚŅĕŀĚĶŃĭĭľŀįŉŗĚŏĵŖĬĪňŗŏıŇŗĴĕŉŘĬ 
ECT =  (ıĸńĚœĲĲƚŅĕŀĚĶŃĭĭľŀįŉŗĚŏĵŖĬľĸńĚěŅĔŏħŇĬŏıŇŗĴĕŉŘĬȮ&kW) - ıĸńĚœĲĲƚŅĕŀĚĶŃĭĭľŀįŉŗĚ
ŏĵŖĬĔƞŀĬŏħŇĬŏıŇŗĴȮ&kW)) x ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬȮ&h/y) 

2,1,4ȮȮıĸńĚĚŅĬœĲĲƚŅĪňŗĸħĸĚ 
Es  =  ((ėƞŅȮkW/TR ĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŏħŇĴȮ-ȮėƞŅȮkW/TR ĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒľĴƞ'Ȯx 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬŏħŇĴ&TR) x ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬȮ&h/y) x ĨńĺĮĶŃĔŀĭĔŅĶ
ŒĝƟĚŅĬ'Ȯ-ȮıĸńĚĚŅĬœĲĲƚŅĕŀĚĶŃĭĭľŀįŉŗĚŏĵŖĬĪňŗŏıŇŗĴĕŉŘĬȮ&kWh/y)  
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2.2ȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĸĚĪŋĬ 
2,2,1ȮȮĶŃĵŃŏĺĸŅėŊĬĪŋĬȮ&y) 

PB  =ėƞŅŒĝƟěƞŅĵŒĬĔŅĶĨĶĺěĺńħŐĸŃĪņėĺŅĴĽŃŀŅħľŀįŉŗĚŏĵŖĬ&Ŏ'-ėƞŅıĸńĚĚŅĬœĲĲƚŅĪňŗĸħĸĚȮ&Ŏ-y) 
 

3. ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĝƟőĮĶŐĔĶĴȮExcel ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵĮƚŀĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĕƟŀĴŌĸĨĶĺěĺńħŒĽƞŒĬĝƞŀĚĽňĲƚŅ ĂË­āÜäĀÂäâ Excel ĂÚÂóäèõÿÅäóñì°Ã­îâúæāÕãÜ­îÚÃ­îâúæÿÛøĈîÈÖ­ÚĀæñÃ­îâúæÖäèÉèòÕ

ßæòÈăàà­óÂ¬îÚÿÕõÚÿßõćâ =¦¦.kW

ßæòÈăàà­óìæòÈÿÕõÚÿßõćâ =¦¦.kW

îùÔìáúâõÚČĈóäñÛóãÅèóâä­îÚÂ¬îÚÜäòÛÜäùÈ =¦¦¦.
ďF

îùÔìáúâõÚČĈóäñÛóãÅèóâä­îÚìæòÈÜäòÛÜäùÈ =¦¦¦.
ďF

îùÔìáúâõÚČĈóÿãĆÚîîÂÂ¬îÚØČóÅèóâëñîóÕ 

îùÔìáúâõÚČĈóÿãĆÚÿÃ­óÂ¬îÚØČóÅèóâëñîóÕ CT CT ĀæñÿÕõÚÿßõćâ  = ¦¦¦.ďF

ĀæñÿÕõÚÿßõćâ  = ¦¦¦.ďF îùÔìáúâõÚČĈóÿãĆÚîîÂìæòÈØČóÅèóâëñîóÕ 

îùÔìáúâõÚČĈóÿãĆÚÿÃ­óìæòÈØČóÅèóâëñîóÕ CT CT ĀæñÿÕõÚÿßõćâ  = ¦¦¦.ďF

ĀæñÿÕõÚÿßõćâ  = ¦¦¦.ďF ßæòÈăàà­óØöćĂË­ÿÕõâ =¦¦¦¦¦kW
îòÖäóÂóäăìæÃîÈÚČĈóÿãĆÚ = ßæòÈăàà­óØöćĂË­ìæòÈæÕîùÔìáúâõ

¦¦¦.GPM ÚČĈóäñÛóãÅèóâä­îÚ = ¦¦¦¦¦kW

ìîÝ÷ćÈÿãĆÚ

ÿÅäøćîÈØČóÚČĈóÿãĆÚ
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äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ ØöćâóÃîÈÃ­îâúæ
1.  Ã­îâúæÿÛøĈîÈÖ­Ú
1.1 Å¬óăàà­óÿÊæöćãÖ¬îìÚ¬èã EC þ/kWh 3.00 Å¬óăàà­ó
1.2 ËòćèāâÈÂóäĂË­ÈóÚÖ¬îÜö h h/y 3,500.00ÂóäĂË­ÈóÚÉäõÈ
1.3  ÖòèÜäñÂîÛÂóäØČóÈóÚ OF % 80.00áóäñÂóäÜäòÛ

îóÂóé
1.4 Å¬óĂË­É¬óãĂÚÂóäÖäèÉèòÕÃ­îâúæ CI þ 25,000.00Å¬óÖäèÉèòÕĀæñ

ØČóÅèóâëñîóÕ
2.  Ã­îâúæÖäèÉèòÕ

2.1 îùÔìáúâõÚČĈóÿãĆÚÿÃ­óÂ¬îÚØČóÅèóâëñîóÕ TOi
ďF 99.00ÖäèÉèòÕØöćáóäñëúÈ

ĀæñÿÕõÚCT ÿßõćâ

2.2 îùÔìáúâõÚČĈóÿãĆÚîîÂÂ¬îÚØČóÅèóâëñîóÕ TOO
ďF 89.00ÖäèÉèòÕØöćáóäñëúÈ

ĀæñÿÕõÚCTÿßõćâ

2.3 îùÔìáúâõÚČĈóÿãĆÚÿÃ­óìæòÈØČóÅèóâëñîóÕ TNI
ďF 97.00ÖäèÉèòÕØöćáóäñëúÈ

ĀæñÿÕõÚCT ÿßõćâ

2.4 îùÔìáúâõÚČĈóÿãĆÚÿÃ­óìæòÈØČóÅèóâëñîóÕ TNO
ďF 86.00ÖäèÉèòÕØöćáóäñëúÈ

ĀæñÿÕõÚCT ÿßõćâ
2.5 îòÖäóÂóäăìæÃîÈÚČĈóÿãĆÚ FLO GPM1,600.00ÉóÂÂóäÖäèÉèòÕ
2.6 ßæòÈăàà­óÃîÈ Chiller ÿÕõâ ELO kW 395.00ÉóÂÂóäÖäèÉèòÕ
2.7 ßæòÈăàà­óÃîÈ Chiller ìæòÈîùÔìáúâõÚČĈóäñÛóã ELN kW 385.00ÉóÂÂóäÖäèÉèòÕ
Åèóâä­îÚæÕ

2.8  ßæòÈăàà­óÃîÈ Cooling Tower Â¬îÚÿÕõÚÿßõćâ ECTO kW 12.00ÉóÂÂóäÖäèÉèòÕ

2.9  ßæòÈăàà­óÃîÈ Cooling Tower ìæòÈÿÕõÚÿßõćâ ECTN kW 13.50ÉóÂÂóäÖäèÉèòÕ
3.  ÂóäèõÿÅäóñì°ØóÈÿØÅÚõÅ
3.1  Åèóâëóâóä×ĂÚÂóäØČóÅèóâÿãĆÚÿÕõâ

TRO = ((500 x FLO x (TOi - TOO))/12,000 TRO TR 666.67
3.2  Åèóâëóâóä×ĂÚÂóäØČóÅèóâÿãĆÚìæòÈ
ØČóÅèóâëñîóÕĀæñäñÕòÛ CT ÿßõćâ
TRN = ((500 x FLO x (TNI - TNO))/12,000 TRN TR 733.33  
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3.3  ÜäñëõØÙõáóßÿÅäøćîÈØČóÚČĈóÿãĆÚÂ¬îÚÜäòÛÜäùÈ
ChPO = ELO / TRO ChPO kW/TR 0.59

3.4  ÜäñëõØÙõáóßÿÅäøćîÈØČóÚČĈóÿãĆÚìæòÈ
ØČóÅèóâëñîóÕĀæñäñÕòÛ CT ÿßõćâ

ChPN = ELN / TRN ChPN kW/TR 0.53
3.5  ßæòÈÈóÚăàà­óØöćæÕæÈÖ¬îÜö

ES = (ChPO - ChPN) x TRO x h x OF ES kWh/y112,000.56
3.6  Å¬óßæòÈÈóÚăàà­óØöćæÕæÈ

SC  = ES x EC SC þ/y 336,001.68
4. ÂóäèõÿÅäóñì°ÂóäæÈØùÚ
4.1 äñãñÿèæóÅøÚØùÚ

 PB = CI / SC PB y 0.07
5. ëäùÜÝæØöćăÕ­ÉóÂÂóäèõÿÅäóñì°
5.1 ßæòÈÈóÚăàà­óØöćæÕæÈ ES kWh/y112,000.56
5.2  Å¬óßæòÈÈóÚăàà­óæÕæÈ SC þ/y 336,001.68
5.3  äñãñÿèæóÅøÚØùÚ PB y 0.07  
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5.11  ĔĶĦňĻŉĔļŅ 

ĔĶĦňĻŉĔļŅĩŊŀŏĮƦĬĨƟĬŐĭĭĕŀĚĴŅĨĶĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĪňŗĮĶŃĽĭįĸĽņŏĶŖěŒĬĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĪňŗ
őĶĚĚŅĬĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒľƟŏĔŇħįĸĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĪňŗŏĮƦĬĶŌĮīĶĶĴĨƞŀœĮ 
 

ĔĶĦňĻŉĔļŅĪňŗȮ1:ȮĔŅĶĮĶńĭŏıŇŗĴŀŋĦľĳŌĴŇĬŘņŏĵŖĬěŅĔȮ7şC ŏĮƦĬȮ10şC (ŏıŇŗĴėĺŅĴħńĬŐĸŃŀŋĦľĳŌĴŇĽŅĶĪņėĺŅĴ
ŏĵŖĬŒĬŏėĶŊŗŀĚĶŃŏľĵ) ŐĸŃĸħĔŅĶŏħŇĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĸŃŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬĸĚŀĵƞŅĚĸŃȮ1ȮĝŋħȮŒĬĝƞĺĚȮ8:..-
/0:00ȮĬ,Ȯ&ĔŅĶŒĝƟıĸńĚĚŅĬŀĵƞŅĚŏľĴŅŃĽĴ' 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶĨŇħĨńŘĚĶŃĭĭĪņĬŘņŏĵŖĬĽņľĶńĭĔŅĶĮĶńĭŀŅĔŅĻȮĮĶŃĔŀĭħƟĺĵŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĭĭĶŃĭŅĵėĺŅĴ
ĶƟŀĬħƟĺĵŀŅĔŅĻ (Air cooled water chiller)ȮĕĬŅħıŇĔńħȮ55 kWȮěņĬĺĬ 2Ȯĝŋħ ŐĸŃĮƤƩĴĬŘņŏĵŖĬȮ&Chilled 
water pump'ȮĕĬŅħȮ7.5ȮkWȮěņĬĺĬȮ2Ȯĝŋħ ŏħŇĬŒĝƟĚŅĬȮ8-9ȮĝńŗĺőĴĚ-ĺńĬȮ312ȮĺńĬ-ĮƖȮĨńŘĚŀŋĦľĳŌĴŇĬŘņŏĵŖĬĪňŗȮ7şC 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĨĶĺěĺńħıĭĺƞŅŒĬĝƞĺĚŏĺĸŅȮ8:00Ȯ-Ȯ12:00ȮĬ, ĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚĶŃĭĭĨŗņȮŐĨƞĴňĔŅĶŏħŇĬŏėĶŊŗŀĚĪņ
ĬŘņŏĵŖĬĪńŘĚľĴħĨĸŀħŏĺĸŅȮĽƞĚįĸŒľƟĽŇŘĬŏĮĸŊŀĚıĸńĚĚŅĬœĲĲƚŅŏĮƦĬěņĬĺĬĴŅĔ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ľĵŋħŏħŇĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĸŃĮƤƩĴĬŘņŏĵŖĬĸĚŀĵƞŅĚĸŃȮ1ȮĝŋħȮŒĬĝƞĺĚȮ8:00 - 12:00ȮĬ,ȮŐĸŃĮĶńĭŏıŇŗĴŀŋĦľĳŌĴŇĬŘņŏĵŖĬ
ěŅĔȮ7şCȮŏĮƦĬȮ10şC őħĵĪņĔŅĶĨĶĺěĺńħĔņĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĸŃĮƤƩĴĬŘņŏĵŖĬŒĝƟȮŐĸŃĪņĔŅĶĪħĽŀĭĺƞŅ
ĶŃĭĭĪņĬŘņŏĵŖĬĵńĚĽŅĴŅĶĩĪņĚŅĬœħƟľĶŊŀœĴƞȮ 
4. ĽĳŅıĔƞŀĬĮĶńĭĮĶŋĚ 
ĪņĔŅĶĨĶĺěĺńħĔņĸńĚœĲĲƚŅĪňŗŒĝƟıĭĺƞŅŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒĝƟĔņĸńĚœĲĲƚŅĶĺĴȮ87.80 kW ŐĸŃĮƤƩĴĬŘņŏĵŖĬŒĝƟĔņĸńĚœĲĲƚŅ
ĶĺĴȮ11.87 kW ėŇħŏĮƦĬĔņĸńĚœĲĲƚŅĪňŗŒĝƟĶĺĴȮ99.67ȮkW 
 

ĶŅĵĸŃŏŀňĵħ 
ıŇĔńħıĸńĚ
œĲĲƚŅ 
(kW) 

ıĸńĚœĲĲƚŅĪňŗŒĝƟ 
(kW) 

ĶŅĵĸŃŏŀňĵħ 
ıŇĔńħıĸńĚ
œĲĲƚŅ 
(kW) 

ıĸńĚœĲĲƚŅĪňŗŒĝƟ 
(kW) 

ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ 
1 

ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ 
2 

55 
55 

44,20 
43,60 

ĮƤƩĴĬŘņŏĵŖĬ 1 
ĮƤƩĴĬŘņŏĵŖĬ 2 

7,5 
7,5 

5.90 
5.97 

ĶĺĴ 110 87,80 ĶĺĴ 15,0 11.87 
 

  
 

ĶŌĮĪňŗȮ5,11-1 ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĽņľĶńĭĮĶńĭŀŅĔŅĻŐĸŃĔŅĶĨĶĺěĺńħėƞŅĔĶŃŐĽœĲĲƚŅ 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-57ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

5. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ľĵŋħŏħŇĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬěņĬĺĬȮ1ȮĝŋħȮŐĸŃĮƤƩĴĬŘņŏĵŖĬěņĬĺĬȮ1 ĝŋħȮĶĺĴĪńŘĚĮĶńĭĨńŘĚŀŋĦľĳŌĴŇĬŘņŏĵŖĬŒľƟĽŌĚĕŉŘĬěŅĔȮȮȮȮ
5ȮşC ŏĮƦĬȮ10şC  ŒĬŏĺĸŅȮ08,00Ȯ-Ȯ12.00ȮĬ,ȮľĶŊŀȮ4ȮĝńŗĺőĴĚ-ĺńĬȮėŇħŏĮƦĬȮ1,248ȮĝńŗĺőĴĚ-ĮƖȮĽƞĚįĸŒľƟŒĝƟ
ĔņĸńĚœĲĲƚŅĶĺĴĸħĸĚěŅĔȮ99.67ȮkWȮŏĮƦĬȮ70.37ȮkW őħĵœĴƞŏĔŇħįĸĔĶŃĪĭĨƞŀĔŅĶŒĝƟĚŅĬ 
 
ĶŅĵĸŃŏŀňĵħ ıŇĔńħıĸńĚœĲĲƚŅ 

(kW) 
ıĸńĚœĲĲƚŅȮĪňŗŒĝƟ 

(kW) 
ĶŅĵĸŃŏŀňĵħ ıŇĔńħıĸńĚœĲĲƚŅ 

(kW) 
ıĸńĚœĲĲƚŅȮĪňŗŒĝƟ 

(kW) 
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ 

1 
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ 

2 

55 
55 

42,2 
.,. 

ĮƤƩĴĬŘņŏĵŖĬ 1 
ĮƤƩĴĬŘņŏĵŖĬ 2 

7,5 
7,5 

9.97 
.,. 

ĶĺĴ //. 42,2 ĶĺĴ 15,0 9,97 
 

   
 

ĶŌĮĪňŗȮ5.11-2 ŐĽħĚĔŅĶŏħŇĬȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĸŃȮĮƤƩĴĬŘņŏĵŖĬŀĵƞŅĚĸŃĝŋħ 
 

 
 

ĶŌĮĪňŗȮ5.11-3 ĳŅıĔŅĶĨńŘĚŀŋĦľĳŌĴŇĬŘņŏĵŖĬŒľƟĽŌĚĕŉŘĬ 
 

6. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
           ěņĬĺĬĺńĬĪņĚŅĬ   = 312  ĺńĬ/ĮƖ 
 ıĸńĚœĲĲƚŅĪňŗŒĝƟŏħŇĴ   = 99.67  kWȮȮȮȮȮ&65,60+11.87=99.67)  
 ıĸńĚœĲĲƚŅĪňŗŒĝƟŒľĴƞ   = 70.37  kWȮȮȮȮȮ&64.4+9.97=70.73) 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-58 

 ıĸńĚœĲĲƚŅĪňŗĮĶŃľĵńħœħƟ   = 29.30  kWȮ&99.67-70.37=29.30) 
 ĝńŗĺőĴĚŒĝƟĚŅĬĪňŗĽŅĴŅĶĩľĵŋħœħƟ On Peak = 1,000.00 ĝĴ/ĮƖ 
 ĝńŗĺőĴĚŒĝƟĚŅĬĪňŗĽŅĴŅĶĩľĵŋħœħƟ Off Peak = 248.00  ĝĴ/ĮƖ 
 ėƞŅıĸńĚĚŅĬœĲĲƚŅĝƞĺĚȮOn Peak  = 2,695  ĭŅĪ-kWh 
 ėƞŅıĸńĚĚŅĬœĲĲƚŅĝƞĺĚȮOff Peak  = 1.1914  ĭŅĪ-kWh 
 ėƞŅĮĶńĭĮĶŋĚĨƟĬĪŋĬĔŅĶįĸŇĨȮFt  = 0.4683           ĭŅĪ-kWh 
 ıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħœħƟĝƞĺĚȮOnȮpeak = 29.30 x 1,000 
      = 29,300.00 kWh/ĮƖ 
 ıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħœħƟĝƞĺĚȮOffȮpeak = 29.30 x 248 
      = 7,266.40 kWh/ĮƖ 
 ıĸńĚĚŅĬœĲĲƚŅĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟ = 29,300 + 7,266.40  
      = 36,566.40 kWh/ĮƖ 
 ėŇħŏĮƦĬŏĚŇĬĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟ On peak = 29,300,00 x (2.695+0.4683) 
      = 92,684.69 ĭŅĪ/ĮƖ 
 ėŇħŏĮƦĬŏĚŇĬĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟ Off peak = 7,266,40 x (1,1914+0.4683) 
    = 12,060.04 ĭŅĪ/ĮƖ 

ĳŅļňĴŌĸėƞŅŏıŇŗĴĪňŗĮĶŃľĵńħœħƟ  = (92,684.69+12,060.04)Ȯx 0.07 
      = 7,332.13 ĭŅĪ/ĮƖ 
 ĶĺĴŏĚŇĬĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟ  = 92,684.69+12,060.04+7,332.13 
      = 112,076.86 ĭŅĪ/ĮƖ 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-59ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

7.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ŏĚŇĬĸĚĪŋĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ;ȮȮȮȮȮȮȮȮȮȮȮȮħņŏĬŇĬĔŅĶŏŀĚ     ĭŅĪ 

 ĮĶŃľĵńħėƞŅıĸńĚĚŅĬœĲĲƚŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ =ȮȮȮȮȮȮȮȮȮȮ  112,076.86 ȮȮȮȮȮĭŅĪ-ĮƖ 
 

ĔĶĦňĻŉĔļŅĪňŗȮ2:  ĔŅĶĸħŏĺĸŅĔŅĶŏĮƕħŒĝƟĚŅĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĭĶŇŏĺĦĽņĬńĔĚŅĬĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶĴňĔŅĶĨŇħĨńŘĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭŐĵĔĽƞĺĬȮĕĬŅħȮ12,000-48,000 
Btu/h ěņĬĺĬȮȮ29 ŏėĶŊŗŀĚȮȮŏĮƕħŒĝƟĚŅĬĨńŘĚŐĨƞŏĺĸŅȮ08.00-17.30 Ĭ. őħĵĴňĨńĺĮĶŃĔŀĭĔŅĶŒĝƟĚŅĬĮĶŃĴŅĦȮ80 %Ȯ
ľĸńĚěŅĔŏĶŇŗĴőėĶĚĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬœħƟĴňĔŅĶĔņľĬħŒľƟĮƕħŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒĬĝƞĺĚŏĺĸŅıńĔŏĪňŗĵĚĶŃľĺƞŅĚȮ
12.00-13.00 ŐĸŃĮĶńĭĸħŏĺĸŅĮƕħŏėĶŊŗŀĚŒľƟŏĶŖĺĕŉŘĬŀňĔȮ1 ĝńŗĺőĴĚȮĶĺĴŏĺĸŅĔŅĶĮƕħȮ2 ĝńŗĺőĴĚȮőĶĚĚŅĬĴň
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭŐĵĔĽƞĺĬěņĬĺĬȮ29 ŏėĶŊŗŀĚȮ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĔŅĶŏĮƕħŒĝƟĚŅĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒĬĝƞĺĚŏĺĸŅĪňŗœĴƞěņŏĮƦĬĽƞĚįĸŒľƟĽŇŘĬŏĮĸŊŀĚıĸńĚĚŅĬȮŏĬŊŗŀĚěŅĔĳŅĶŃėĺŅĴĶƟŀĬ
ěŅĔĳŅĵĬŀĔŏĕƟŅĽŌƞľƟŀĚĮĶńĭŀŅĔŅĻĨĸŀħŏĺĸŅȮŐĸŃĔƞŀĬŏĸŇĔĚŅĬĵńĚĴňėĺŅĴŏĵŖĬľĸĚŏľĸŊŀŀĵŌƞĳŅĵŒĬľƟŀĚŒĬ
ĝƞĺĚŏĺĸŅıńĔĔĸŅĚĺńĬŐĸŃĔƞŀĬŏĸŇĔĚŅĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĴňĔŅĶŏĮƕħŒĝƟĚŅĬĴŅĔŏĔŇĬėĺŅĴěņŏĮƦĬȮěŉĚĸħŏĺĸŅĔŅĶ
ŏĮƕħŒĝƟĚŅĬĸĚĺńĬĸŃȮ2 ĝńŗĺőĴĚ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ŀŀĔĶŃŏĭňĵĭŒľƟĮƕħŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒĬĝƞĺĚŏĺĸŅȮ12.00-13.00Ĭ.ŐĸŃĔƞŀĬŏĸŇĔĚŅĬĮĶŃĴŅĦȮ1 ĝńŗĺőĴĚȮŐĸŃœĴƞ
ŏĮƕħĮĶŃĨŌľĬƟŅĨƞŅĚȮȮőħĵĨĶĺěĺńħĔņĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒĝƟȮŏıŊŗŀĬņœĮĺŇŏėĶŅŃľƢįĸĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ  
4. ĽĳŅıĔƞŀĬĮĶńĭĮĶŋĚ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶŏĮƕħŒĝƟĚŅĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĨńŘĚŐĨƞŏĺĸŅȮ08.00-17.30 Ĭ. őħĵœĴƞĴňĔŅĶĮƕħȮȮĞŉŗĚŒĝƟĔņĸńĚœĲĲƚŅĶĺĴȮ
55.57ȮkW 
 

 
ȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŌĮĪňŗȮ5.11-4 ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪňŗŒĝƟŒĬĽņĬńĔĚŅĬ 
 
 
 
 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-60 

ĨŅĶŅĚĪňŗȮ5,11-1 įĸĔŅĶĨĶĺěĺńħĔņĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒĝƟ 
ĕĬŅħ (Btu/h) kW ĕĬŅħ (Btu/h) kW 

10640 1 18000 1.75 
12000 1.5 20000 1.3 
12000 0.95 22000 1.24 
12000 0.93 22000 0.94 
12000 1.21 22000 2.33 
12000 2.  22000 1.58 
12500 1.01 30000 2.06 
13000 1.26 30000 1.61 
13000 1.05 30000 2.36 
13000 1.46 30000 4.34 
13000 3.99 36000 2.66 
18000 2.11 36000 3.15 
18000 1.94 36000 2.3 
18000 1.21 36000 3.66 

  
48000 2.37 

ıĸńĚœĲĲƚŅĶĺĴ 55.57 
 

5. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĮƕħŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒĬŏĺĸŅȮ12.00-13.00 Ĭ.ȮŐĸŃŏĺĸŅȮ16.30 Ĭ. ėŇħŏĮƦĬŏĺĸŅȮ2 ĝńŗĺőĴĚ/ĺńĬȮȮ297 ĺńĬ/ĮƖȮȮ
ĽŅĴŅĶĩĸħıĸńĚĚŅĬœĲĲƚŅœħƟȮ26,468.64ȮkWh/ĮƖ 
6. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻ Ȯ=       (ıĸńĚœĲĲƚŅĶĺĴĕŀĚŏėĶŊŗŀĚ) x (ĝńŗĺőĴĚĪņĚŅĬĨƞŀĮƖ) ȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮx (ŏĮŀĶƢŏĞŖĬĨƢĔŅĶĪņĚŅĬĕŀĚŏėĶŊŗŀĚ' 
                                
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝńŗĺőĴĚĔŅĶľĵŋħĪņĚŅĬĕŀĚŏėĶŊŗŀĚ  =       297 x 2.0   

          =       594 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝńŗĺőĴĚ/ĮƖ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮıĸńĚĚŅĬœĲĲƚŅĪňŗĸħĸĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=       55.7 x 594Ȯx 0.8ȮȮȮȮȮȮȮ 

          =       26,468.64  kWh/ĮƖ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĮĶŃľĵńħĨƞŀĮƖȮ    ȮȮȮȮȮȮȮȮȮȮ=       26,468.64 x 2.5  
           ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=       66,171.60 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭŅĪ/ĮƖ 
7.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮŏĚŇĬĸĚĪŋĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮ;ȮȮȮȮȮȮħņŏĬŇĬĔŅĶŏŀĚ       ȮȮȮȮȮȮȮȮȮȮĭŅĪ 
ȮȮȮȮȮȮȮȮȮȮȮĮĶŃľĵńħėƞŅıĸńĚĚŅĬœĲĲƚŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=ȮȮȮȮȮȮ112,076.86ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭŅĪ-ĮƖ 

 
 
 
 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-61ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔĶĦňĻŉĔļŅĪňŗȮ3:ȮĔŅĶĮĶńĭĮĶŋĚĔŅĶĪņĚŅĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶĨŇħĨńŘĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵĬŘņěņĬĺĬȮ2 ĝŋħȮŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬȮ2 ĝŋħȮ
ŏėĶŊŗŀĚĽŌĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬȮ2 ĝŋħȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ2 ĝŋħȮľŀĶŃĭŅĵėĺŅĴĶƟŀĬȮ2 ĝŋħȮŐĸŃŏėĶŊŗŀĚĽƞĚĸĴȮ6 ĝŋħȮ
őħĵŒĝƟĚŅĬĪńŘĚľĴħȮ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĔŅĶŏĮƕħŒĝƟĚŅĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĸŃŀŋĮĔĶĦƢĮĶŃĔŀĭĨƞŅĚŕĴŅĔŏĔŇĬėĺŅĴěņŏĮƦĬŒĬĭŅĚĝƞĺĚŏĺĸŅĽƞĚįĸŒľƟŏĔŇħ
ĔŅĶĽŇŘĬŏĮĸŊŀĚıĸńĚĚŅĬȮŐĸŃĔŅĶĮĶńĭĨńŘĚŀŋĦľĳŌĴŇĬŘņŏĵŖĬĪňŗĨŗņŏĔŇĬœĮĽƞĚįĸŒľƟĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ
ĸħĸĚ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ľĵŋħŏħŇĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĸŃŀŋĮĔĶĦƢĮĶŃĔŀĭŒĬĝƞĺĚŏĺĸŅĪňŗĳŅĶŃėĺŅĴĶƟŀĬĨŗņȮŏĺĸŅȮ17.00-07.00ȮĬ. ŐĸŃ
ĪņĔŅĶĮĶńĭĨńŘĚŀŋĦľĳŌĴŇĬŘņŏĵŖĬŒľƟĽŌĚĕŉŘĬěŅĔȮ44̄F ŏĮƦĬȮ46̄F  őħĵĔŅĶĭńĬĪŉĔĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅĔƞŀĬŐĸŃ
ľĸńĚħņŏĬŇĬĚŅĬȮŏıŊŗŀĬņœĮĺŇŏėĶŅŃľƢįĸĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
4. ĽĳŅıĔƞŀĬĮĶńĭĮĶŋĚ 
ĭńĬĪŉĔĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻĪńŘĚľĴħȮőħĵŒĝƟĕƟŀĴŌĸěŅĔŏėĶŊŗŀĚĴŊŀĺńħĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗ
ĴňĔŅĶĨŇħĨńŘĚȮȮěŅĔĔŅĶĭńĬĪŉĔĕƟŀĴŌĸȮ15 ĺńĬȮıĭĺƞŅĶŃĭĭĮĶńĭŀŅĔŅĻŒĝƟıĸńĚĚŅĬœĲĲƚŅĮĶŃĴŅĦȮ121,080 kWhȮ
ŒĬĕĦŃĪňŗœĴƞĴňĔŅĶŐĔƟœĕĮĶńĭĮĶŋĚ 
 

 
ĶŌĮĪňŗȮ5.11-5 ĔŅĶĪņĚŅĬĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻĔƞŀĬĮĶńĭĮĶŋĚ 

 
5. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ľĵŋħŏħŇĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮĮƤƩĴĬŘņŏĵŖĬȮĮƤƩĴĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬŐĸŃľŀĶŃĭŅĵėĺŅĴĶƟŀĬȮěņĬĺĬȮ1ȮĝŋħȮŐĸŃ
ŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬȮěņĬĺĬȮ2 ĝŋħȮĶĺĴĪńŘĚĮĶńĭŏıŇŗĴŀŋĦľĳŌĴŇĬŘņŏĵŖĬěŅĔȮ44̄F ŏĮƦĬȮ46̄FȮŒĬĝƞĺĚŏĺĸŅȮ17:00 Ĭ. 
ěĬĩŉĚȮ7:00 Ĭ. ĽƞĚįĸŒľƟĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅŒĬŏĺĸŅȮ15 ĺńĬȮĸħĸĚěŅĔ 121,080 kWh ŏĮƦĬȮ106,680 kWh 
ėŇħŏĮƦĬıĸńĚĚŅĬœĲĲƚŅĪňŗĸħĸĚĮĶŃĴŅĦȮ14,400 kWh ľĶŊŀŏħŊŀĬĸŃȮ28,800 kWhȮ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-62 

 
ĶŌĮĪňŗȮ5.11-6 ŐĽħĚĶŃĭĭĔŅĶĪņĚŅĬĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻľĸńĚĮĶńĭĮĶŋĚ 
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ĶŌĮĪňŗȮ5.11-7 ĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻľĸńĚĮĶńĭĮĶŋĚȮ15 ĺńĬ 

 
6. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 

ıĸńĚĚŅĬœĲĲƚŅĪňŗĸħĸĚȮȮ  =      ıĸńĚœĲĲƚŅĪňŗĮĶŃľĵńħœħƟȮx ěņĬĺĬŏħŊŀĬŒĝƟĚŅĬŒĬľĬŉŗĚĮƖȮ 
     =      28,800 x 12  
     =      345,600                 ȮȮȮȮȮȮȮȮȮkWh / ĮƖȮ 

ėŇħŏĮƦĬėƞŅœĲĲƚŅȮ(ľĬƞĺĵĸŃȮ3 ĭŅĪ)  =      345,600 x 3   
=      1,036,800               ȮĭŅĪ/ĮƖ 

7.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮŏĚŇĬĸĚĪŋĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ;ȮȮȮȮȮȮħņŏĬŇĬĔŅĶŏŀĚ       ȮȮȮȮȮ ĭŅĪ 
ȮȮȮȮȮȮȮȮȮȮȮȮĮĶŃľĵńħėƞŅıĸńĚĚŅĬœĲĲƚŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮ=ȮȮȮȮȮȮ112,076.86 ȮȮȮȮȮȮȮȮȮȮȮĭŅĪ-ĮƖ 
 
 
 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-63ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔĶĦňĻŉĔļŅĪňŗ 4:  ĔŅĶĮĶńĭŏıŇŗĴŀŋĦľĳŌĴŇĮĶńĭŀŅĔŅĻěŅĔȮ22oC ŏĮƦĬȮ24oC ĪńŘĚőĶĚĚŅĬ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ıŊŘĬĪňŗĔŅĶįĸŇĨĽƞĺĬŒľĠƞĴňĔŅĶĨńŘĚŀŋĦľĳŌĴŇĮĶńĭŀŅĔŅĻŀĵŌƞĪňŗȮ20-22oCȮőħĵĽĩŅĬĮĶŃĔŀĭĔŅĶĨŇħĨńŘĚ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĕĬŅħĶĺĴȮ1,081.6 kW (ŏĪňĵĭŏĪƞŅĔńĭȮ307.5 ton ľĶŊŀȮ3,690,418ȮBtu/h) ŏĮƕħŒĝƟĚŅĬȮ24Ȯ
ĝńŗĺőĴĚ/ĺńĬȮ360ȮĺńĬ/ĮƖȮőħĵĴňĔŅĶĮĶńĭĨńŘĚŀŋĦľĳŌĴŇĔŅĶĮĶńĭŀŅĔŅĻĪňŗȮ22oC ĞŉŗĚĨŗņŏĔŇĬœĮ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĔŅĶĮĶńĭĨńŘĚŀŋĦľĳŌĴŇŒĬıŊŘĬĪňŗĮĶńĭŀŅĔŅĻĪňŗĨŗņŏĔŇĬœĮěŃĽƞĚįĸŒľƟĳŅĶŃĔŅĶĮĶńĭŀŅĔŅĻĽŌĚĕŉŘĬŐĸŃœĴƞŀĵŌƞŒĬĽĳŅĺŃ
ĽŋĕĽĭŅĵĕŀĚėĬ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪņĔŅĶĮĶńĭŏıŇŗĴŀŋĦľĳŌĴŇŒľƟĽŌĚĕŉŘĬěŅĔȮ22 oCȮŏĮƦĬȮ24 oCȮőħĵĭńĬĪŉĔĔŅĶŒĝƟıĸńĚĚŅĬĪňŗŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒĝƟŏıŊŗŀ
ĬņœĮĺŇŏėĶŅŃľƢįĸĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
4. ĽĳŅıĔƞŀĬĮĶńĭĮĶŋĚ 
ŀŋĦľĳŌĴŇŒĬıŊŘĬĪňŗĮĶńĭŀŅĔŅĻĮĶŃĴŅĦȮ22 oC ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒĝƟıĸńĚĚŅĬœĲĲƚŅŏĜĸňŗĵȮ3*592ȮkWh/ĺńĬ 
 

 
 

ĶŌĮĪňŗȮ5.11-8ȮŀŋĦľĳŌĴŇĪňŗĮĶńĭĨńŘĚĔƞŀĬĮĶńĭĮĶŋĚ 
 

5. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĮĶńĭĨńŘĚŀŋĦľĳŌĴŇŒĬıŊŘĬĪňŗŒľƟĽŌĚĕŉŘĬŏĮƦĬȮ24 oC ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĴňĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅŏĜĸňŗĵȮ3*077ȮkWh/ĺńĬ 
6. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 

ıĸńĚĚŅĬœĲĲƚŅĪňŗŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒĝƟĕĦŃĮĶńĭĨńŘĚĪňŗȮȮ22 oC  
Pe/  = 3,592  kWh/ĺńĬ 

ıĸńĚĚŅĬœĲĲƚŅĪňŗŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒĝƟĕĦŃĮĶńĭĨńŘĚĪňŗȮȮ24 oC  
Pe0  = 3,077  kWh/ĺńĬ 

          ȮȮȮıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħœħƟȮ(S)  = Pe/-Pe0  
                                                             =ȮȮȮȮȮȮȮȮȮȮȮ 515  kWh/ĺńĬ 

ėƞŅœĲĲƚŅŏĜĸňŗĵȮ(CE)   = 2,43  ĭŅĪ-kWh 
 ěņĬĺĬĺńĬĪņĚŅĬȮ(D)   = 14.   ĺńĬ/ĮƖ 

ŏĮŀĶƢŏĞŖĬĨƢĔŅĶŒĝƟĚŅĬŏĜĸňŗĵȮ(#)           = 6.    # 
ıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħœħƟȮ(Esave)            = ((Pe0-Pe/' x S x D x %)//,...  

                                                               =       718*097 ȮȮkWh/ĮƖ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-64 

             ėƞŅıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħœħƟȮ(Msave)  ȮȮȮȮȮȮȮȮȮȮȮȮ=   CE x Esave  
                                                                          =  ȮȮȮȮȮ1*744*976 ȮȮȮĭŅĪ/ĮƖ 
7.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 

ȮȮŏĚŇĬĸĚĪŋĬ                  =     -     ȮȮȮȮȮȮȮȮȮȮĭŅĪ 
ȮȮįĸĮĶŃľĵńħĪňŗœħƟȮ  ȮȮȮȮȮȮȮȮȮȮȮ  Ȯ =      ȮȮȮ1*744*976        ĭŅĪĨƞŀĮƖ 

 

ĔĶĦňĻŉĔļŅĪňŗ 5:  ĔŅĶŒĝƟŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĮĶŃĽŇĪīŇĳŅıĽŌĚ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶĴňĔŅĶŒĝƟŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭȮŐĵĔĽƞĺĬȮ(Split type) ŒĬĽƞĺĬĕŀĚŀŅėŅĶĽņĬńĔĚŅĬŐĸŃ
ŒĬĭŅĚĽƞĺĬĕŀĚıŊŘĬĪňŗįĸŇĨȮőħĵŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪňŗĴňŀŅĵŋĔŅĶŒĝƟĚŅĬĴŅĔĔĺƞŅȮ10 ĮƖȮěņĬĺĬȮ24 ĝŋħȮĕĬŅħıŇĔńħ
ĶĺĴȮ725,008  Btu/hȮŒĝƟĚŅĬȮ10-24 ĝńŗĺőĴĚ/ĺńĬ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭŐĵĔĽƞĺĬěŃĴňŀŅĵŋĔŅĶŒĝƟĚŅĬĮĶŃĴŅĦȮ8-10 ĮƖȮŒĬĔĶĦňĪňŗœĴƞŏĮĸňŗĵĬŒľĴƞěŃĽƞĚįĸŒľƟ
ėƞŅŒĝƟěƞŅĵħƟŅĬıĸńĚĚŅĬŐĸŃėƞŅĞƞŀĴĭņĶŋĚĽŌĚĕŉŘĬ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ŏĮĸňŗĵĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒľĴƞŏĮƦĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĮĶŃĽŇĪīŇĳŅıĽŌĚ(ŏĭŀĶƢȮ5) ěņĬĺĬȮ24 ĝŋħȮőħĵĪņĔŅĶ
ĨĶĺěĺńħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬȮĔņĸńĚœĲĲƚŅĪňŗŒĝƟȮŏıŊŗŀĺŇŏėĶŅŃľƢľŅėƞŅȮkW/TRȮŏĪňĵĭĔńĭŏėĶŊŗŀĚŒľĴƞȮ
ŒĬĔŅĶľŅįĸĔŅĶĮĶŃľĵńħıĸńĚĚŅĬȮȮ 
4. ĽĳŅıĔƞŀĬĮĶńĭĮĶŋĚ 
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŏħŇĴĪňŗěŃŏĮĸňŗĵĬŒľĴƞěņĬĺĬȮ24 ĝŋħȮĴňıŇĔńħĔŅĶĪņėĺŅĴŏĵŖĬĶĺĴȮ725,008  Btu/hȮěŅĔĔŅĶ
ĨĶĺěĺńħıĭĺƞŅĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬȮ395,916ȮBtu/hȮŐĸŃŒĝƟĔņĸńĚœĲĲƚŅĶĺĴȮ62.59ȮkWȮĴňėƞŅȮ
kW/TRȮĮĶŃĴŅĦȮ1.90 kW/TR ľĶŊŀŏĪƞŅĔńĭȮ2.14 kW/TR ŏĴŊŗŀŒĽƞŐĲėŏĨŀĶƢĮĶńĭŐĔƟĽĳŅĺŃŀŅĔŅĻȮĞŉŗĚĽŌĚĔĺƞŅ
ŏėĶŊŗŀĚŒľĴƞĴŅĔ 
 

 
 

ĶŌĮĪňŗȮ5.11-9ȮŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĝŋħŏħŇĴȮĔƞŀĬĔŅĶĮĶńĭĮĶŋĚ 
 

5. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪňŗŏĮĸňŗĵĬŒľĴƞěņĬĺĬȮ24 ĝŋħȮĴňıŇĔńħĔŅĶĪņėĺŅĴŏĵŖĬĶĺĴȮ725,008  Btu/hȮěŅĔĔŅĶĨĶĺěĺńħ
ıĭĺƞŅĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬȮ638,634ȮBtu/hȮŐĸŃŒĝƟĔņĸńĚœĲĲƚŅĶĺĴȮ66.78ȮkWȮĴňėƞŅȮkW/TRȮ
ĮĶŃĴŅĦȮ1.25 kW/TR ľĶŊŀŏĪƞŅĔńĭȮ1.32 kW/TR ŏĴŊŗŀŒĝƟŐĲėŏĨŀĶƢĮĶńĭŐĔƟĽĳŅĺŃŀŅĔŅĻȮĞŉŗĚĨŗņĔĺƞŅŏėĶŊŗŀĚŏħŇĴĴŅĔ 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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ȮȮ 
ȮȮȮȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮĶŌĮĪňŗȮ5.11-10ȮŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĝŋħŒľĴƞȮľĸńĚĔŅĶĮĶńĭĮĶŋĚ 
 

6. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŏħŇĴĪńŘĚľĴħĪňŗĨĶĺěĺńħŏĜĸňŗĵ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=ȮȮȮ/,90Ȯ kW/TR 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŏħŇĴĪńŘĚľĴħĪňŗĽĳŅĺŃĴŅĨĶģŅĬŏĜĸňŗĵ =ȮȮȮ2.14ȮkW/TR 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒľĴƞĪńŘĚľĴħĪňŗĨĶĺěĺńħŏĜĸňŗĵ  =ȮȮȮ1.25ȮkW/TR 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒľĴƞĪńŘĚľĴħȮĪňŗĽĳŅĺŃĴŅĨĶģŅĬŏĜĸňŗĵ =Ȯ  1.32 ȮkW/TR 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŇĴŅĦĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚŏėĶŊŗŀĚĪņĮĶńĭŀŅĔŅĻŏħŇĴĪńŘĚľĴħĨƞŀĮƖ&Base Case) 

             =    /,724,025,163 BTU/year  
                  =     143,668.76                 TR/year 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĮĶŃľĵńħĨƞŀĮƖ  Ȯ =   ȮȮįĸĨƞŅĚĮĶŃĽŇĪīŇĳŅıȮx ĮĶŇĴŅĦĔŅĶŒĝƟĨƞŀĮƖ 

              =     (2.14 ů 1.32) x 143,668.76  
              =      117,808.38                  kWh/ĮƖ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴŌĸėƞŅįĸĮĶŃľĵńħĪňŗŏĔŇħĕŉŘĬěĶŇĚĨƞŀĮƖȮȮ=     ĮĶŇĴŅĦıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟȮx ĶŅėŅėƞŅœĲĲƚŅ 
=      117,808.38  x 2.49Ȯ 

      =      293,342.87 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭŅĪ/ĮƖ 
 
 
7.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 

ȮȮŏĚŇĬĸĚĪŋĬ =  1,072,150 Ȯ ȮȮȮȮȮȮĭŅĪ 
ȮȮįĸĮĶŃľĵńħĪňŗœħƟȮ  =          293,342.87          ȮȮĭŅĪĨƞŀĮƖ 
ȮȮĶŃĵŃŏĺĸŅėŊĬĪŋĬ =         1,072,150/ 293,342.87   

                                                   =           3.65                       ĮƖ 
 

ĔĶĦňĻŉĔļŅĪňŗȮ6Ȯ:  ĔŅĶĮĶńĭĽĴħŋĸŀńĨĶŅĔŅĶœľĸĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ  

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬĨŇħĨńŘĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĽņľĶńĭŒĝƟŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĮĶńĭŀŅĔŅĻĳŅĵŒĬıŊŘĬĪňŗĨƞŅĚŕȮĴňĕĬŅħȮ
1,100 ĨńĬėĺŅĴŏĵŖĬȮıŇĔńħĔņĸńĚœĲĲƚŅȮ693 kW ěņĬĺĬȮ3ȮĝŋħȮŐĸŃĕĬŅħȮ550 ĨńĬėĺŅĴŏĵŖĬȮıŇĔńħĔņĸńĚœĲĲƚŅȮ
350 kW ěņĬĺĬȮ1ȮĝŋħȮŏĮƕħŒĝƟĚŅĬŏėĶŊŗŀĚĕĬŅħȮ1,100 ĨńĬėĺŅĴŏĵŖĬȮėĶńŘĚĸŃȮ2ȮĝŋħȮĪņĚŅĬĶƞĺĴĔńĭľŀĶŃĭŅĵ
ėĺŅĴĶƟŀĬĕĬŅħȮ750 ĨńĬėĺŅĴĶƟŀĬȮěņĬĺĬĪńŘĚĽŇŘĬȮ8ȮĝŋħȮ&őħĵŒĝƟĶƞĺĴĔńĭĶŃĭĭŀńħŀŅĔŅĻŐĭĭĶŃĭŅĵėĺŅĴ
ĶƟŀĬħƟĺĵĬŘņ'ȮŏĮƕħŒĝƟĚŅĬȮ8ȮĝŋħȮĶŃĭĭĪņĚŅĬȮ24 ĝńŗĺőĴĚĨƞŀĺńĬȮ350 ĺńĬĨƞŀĮƖ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-66 

2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĔŅĶĪņĚŅĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬıĶƟŀĴĔńĬĪńŘĚȮ2ȮĝŋħȮŏıŊŗŀĶŀĚĶńĭĳŅĶŃĔŅĶĮĶńĭŀŅĔŅĻĕŀĚľĬƞĺĵĚŅĬĶĺĴ
ĮĶŃĴŅĦȮ1,500 ĨńĬėĺŅĴŏĵŖĬȮėŇħŏĮƦĬėĺŅĴĶƟŀĬĪňŗĨƟŀĚĶŃĭŅĵĪŇŘĚĮĶŃĴŅĦȮ2,000 ĨńĬĶŃĭŅĵėĺŅĴĶƟŀĬȮ&1.3 
ŏĪƞŅĕŀĚĳŅĶŃĔŅĶĮĶńĭŀŅĔŅĻ'ȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŏĮƕħŒĝƟĚŅĬĕĬŅħȮ1,100 ĨńĬėĺŅĴŏĵŖĬȮĨƟŀĚĔŅĶŀńĨĶŅĔŅĶ
œľĸĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬȮ3,300 ŐĔĸĸŀĬĨƞŀĬŅĪňȮ(GPMUS) ěŅĔĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ
ĪńŘĚȮ2ȮĝŋħȮıĭĺƞŅȮŀńĨĶŅĔŅĶœľĸĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬľĴŅĵŏĸĕȮCH-04 ĴňėƞŅŏĜĸňŗĵȮ2,600 ů 
2,700 GPM ŒĬĕĦŃĪňŗȮCH-02 ĴňėƞŅŏĜĸňŗĵȮ3,000 ů 3,100 GPM &ĬŘņŏĵŖĬĕŀĚĪńŘĚĽŀĚĝŋħŀĵŌƞŒĬŏĔĦĤƢ
ĴŅĨĶģŅĬȮ2,640 GPM) įĸĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĪńŘĚȮ2ȮĝŋħȮĴňėƞŅŐĨĔĨƞŅĚĔńĬőħĵȮCH-04 
ĴňėƞŅȮkW/TR ĽŌĚĔĺƞŅȮCH-02 ĩŉĚĶƟŀĵĸŃȮ10.4 ħńĚĶŅĵĸŃŏŀňĵħĔŅĶĨĶĺěĺńħŒĬĨŅĶŅĚħƟŅĬĸƞŅĚȮĽƞĚįĸŒľƟĔŅĶŒĝƟ
ıĸńĚĚŅĬœĲĲƚŅĕŀĚĶŃĭĭĽŌĚĕŉŘĬ 
įĸĔŅĶĨĶĺěĺńħŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ&ĔƞŀĬĮĶńĭĮĶŋĚ' 
sea gate UT2 : CH2

Operation Status : CH2+CH4 , CHW2+CHW4 , CDW1+CDW4@50%valve

time CHW Flow CDW Flow CHW Temp (
o
F) CDW Temp (

o
F) Power Cooling Cap SEC Reject Cap SEC

(GPMus) (GPMus) Enter Leaving Inter Outlet (kW) (TR) (kW/TR) (TRr) (kW/TRr)

11:30:00 2700 2300 48.5 41.8 90.8 101.6 625 754 0.829 1035 0.604

11:45:00 2700 2300 49.0 42.2 90.9 101.7 644 765 0.842 1035 0.622

12:00:00 2700 2300 48.4 41.7 91.0 101.9 639 754 0.847 1045 0.611

13:00:00 2700 2300 48.7 42.0 91.5 102.5 648 754 0.859 1054 0.615

13:15:00 2700 2300 48.5 41.9 91.3 102.1 635 743 0.855 1035 0.614

13:30:00 2700 2300 48.8 42.0 91.0 101.9 645 765 0.843 1045 0.617

AVG 2700 2300 48.7 41.9 91.1 102.0 639 756 0.846 1041 0.614  
sea gate UT2 : CH4

Operation Status : CH2+CH4 , CHW2+CHW4 , CDW1+CDW4@50%valve

time CHW Flow CDW Flow CHW Temp (
o
F) CDW Temp (

o
F) Power Cooling Cap SEC Reject Cap SEC

(GPMus) (GPMus) Enter Leaving Inter Outlet (kW) (TR) (kW/TR) (TRr) (kW/TRr)

11:30:00 2800 2100 48.5 42.0 90.3 102.1 662 758 0.873 1033 0.641

11:45:00 2800 2100 48.7 42.0 90.5 102.3 687 782 0.879 1033 0.665

12:00:00 2800 2100 48.6 42.0 90.4 102.3 658 770 0.855 1041 0.632

13:00:00 2800 2100 48.8 42.2 90.9 102.8 682 770 0.886 1041 0.655

13:15:00 2800 2100 48.5 42.0 90.5 102.2 660 758 0.871 1024 0.645

13:30:00 2800 2100 48.6 42.2 90.2 102.1 675 747 0.904 1041 0.648

AVG 2800 2100 48.6 42.1 90.5 102.3 671 764 0.878 1035 0.648  
 

Chiller Unit Cap. And Reject

sum Cooling Cap SEC sum Reject Cap SEC

(TR) (kW/TR) (TRr) (kW/TRr)

1512 0.851 2068 0.622

1547 0.86 2068 0.644

1524 0.851 2086 0.622

1524 0.873 2095 0.635

1501 0.863 2059 0.629

1512 0.873 2086 0.633

1520 0.862 2076 0.631  
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĽŅĴŅĶĩŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒľƟĽŌĚĕŉŘĬœħƟőħĵĔŅĶĮĶńĭŏıŇŗĴŀńĨĶŅĔŅĶœľĸĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚȮ
CH-04 ŒľƟŏıŇŗĴĽŌĚĕŉŘĬĨŅĴėƞŅĴŅĨĶģŅĬȮ(ŏĪƞŅĔńĭȮCH-02) ĪņŒľƟŏėĶŊŗŀĚĴňėƞŅȮkW/TR ĸħĨŗņĸĚȮěŃĝƞĺĵŒľƟ
ĽŅĴŅĶĩĸħĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅĸĚœħƟȮőħĵœĴƞĨƟŀĚĸĚĪŋĬŒħŕ 
4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĮĶńĭŏıŇŗĴŀńĨĶŅĔŅĶœľĸĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚȮCH-04 ŒľƟĴňėƞŅŏĪƞŅĔńĭȮCH-02 ĽƞĚįĸŒľƟėƞŅȮkW/TR ŏėĶŊŗŀĚȮ
CH-04 ĸħĸĚȮĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭĽŌĚĕŉŘĬŐĸŃĝƞĺĵĸħıĸńĚĚŅĬœĲĲƚŅĸĚœħƟ 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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ȮȮȮȮȮȮĶŌĮĪňŗȮ3,//-/0ȮĮĶńĭĺŅĸƢĺĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗȮfc_bcpȮĭĶŇŏĺĦľŀĶŃĭŅĵėĺŅĴĶƟŀĬ 
 

įĸĔŅĶĨĶĺěĺńħŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ&ľĸńĚĮĶńĭĮĶŋĚ' 
sea gate UT2 : CH2

Operation Status : CH2+CH4 , CHW2+CHW4 , CDW1+CDW4@100%valve

time CHW Flow CDW Flow CHW Temp (
o
F) CDW Temp (

o
F) Power Cooling Cap SEC Reject Cap SEC

(GPMus) (GPMus) Enter Leaving Inter Outlet (kW) (TR) (kW/TR) (TRr) (kW/TRr)

13:40:00 2700 2600 48.2 41.7 90.4 99.7 600 731 0.821 1008 0.595

13:45:00 2700 2600 48.1 41.8 89.5 98.3 573 709 0.808 953 0.601

13:55:00 2700 2650 48.5 42.0 89.0 98.0 578 731 0.791 994 0.581

14:10:00 2700 2700 48.4 42.0 89.5 98.5 579 720 0.804 1013 0.572

14:30:00 2700 2700 48.3 41.9 89.5 98.5 586 720 0.814 1013 0.578

AVG 2700 2650 48.3 41.9 89.6 98.6 583 722 0.808 996 0.586  
sea gate UT2 : CH4

Operation Status : CH2+CH4 , CHW2+CHW4 , CDW1+CDW4@100%valve

time CHW Flow CDW Flow CHW Temp (
o
F) CDW Temp (

o
F) Power Cooling Cap SEC Reject Cap SEC

(GPMus) (GPMus) Enter Leaving Inter Outlet (kW) (TR) (kW/TR) (TRr) (kW/TRr)

13:40:00 2800 2400 48.0 41.7 89.2 99.0 620 735 0.844 980 0.633

13:45:00 2800 2400 48.2 42.0 88.9 98.5 597 723 0.826 960 0.622

13:55:00 2800 2450 48.5 42.1 88.9 98.7 604 747 0.809 1000 0.604

14:10:00 2800 2450 48.5 42.2 89.5 99.3 612 735 0.833 1000 0.612

14:30:00 2800 2450 48.3 41.8 89.3 99.3 627 758 0.827 1021 0.614

AVG 2800 2430 48.3 42.0 89.2 99.0 612 740 0.827 992 0.617  
 

Chiller Unit Cap. And Reject

sum Cooling Cap SEC sum Reject Cap SEC

(TR) (kW/TR) (TRr) (kW/TRr)

1466 0.832 1988 0.614

1432 0.817 1913 0.612

1478 0.800 1994 0.593

1455 0.819 2013 0.592

1478 0.821 2034 0.596

1462 0.818 1988 0.601  
 
5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĔƞŀĬĮĶńĭĮĶŋĚ 
ĽĴĶĶĩĬŃŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĶĺĴ ; 0.862 kW/TR 
ĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬĶĺĴ = 1,520 TR 
ĝńŗĺőĴĚĔŅĶĪņĚŅĬ = 24 x 350 x (2/3) 
 = 5,600 ĝńŗĺőĴĚ/ĮƖ 
ŐĲėŏĨŀĶƢĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĶŃŏĜĸňŗĵ = 80 % 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟ = 0.862 x 1,520 x 5,600 x 0.80 
 = 5,869,875.20 ĔŇőĸĺńĨĨƢȮů ĝńŗĺőĴĚ/ĮƖ 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   
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ľĸńĚĔŅĶĮĶńĭĮĶŋĚ 
ĽĴĶĶĩĬŃŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĶĺĴ ; 0.818 kW/TR 
ĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬĶĺĴ = 1,462 TR 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟ = 0.818 x 1,462 x 5,600 x 0.80 
 = 5,357,703.68 ĔŇőĸĺńĨĨƢȮů ĝńŗĺőĴĚ/ĮƖ 
įĸĔŅĶĮĶŃľĵńħıĸńĚĚŅĬœĲĲƚŅ 
ėƞŅœĲĲƚŅĨƞŀľĬƞĺĵŏĜĸňŗĵ ; 2.94 ĭŅĪ/ĔŇőĸĺńĨĨƢȮů ĝńŗĺőĴĚ 
ĔņĸńĚœĲĲƚŅĪňŗĸħĸĚ ; (0.862 x 1,520) ů (0.818 x 1,462) 
 = 114.32 ĔŇőĸĺńĨĨƢ 
ıĸńĚĚŅĬœĲĲƚŅĸħĸĚ ; 5,869,875.20 - 5,357,703.68 
 = 512,171.52 ĔŇőĸĺńĨĨƢȮů ĝńŗĺőĴĚ/ĮƖ 
ėŇħŏĮƦĬėƞŅŒĝƟěƞŅĵħƟŅĬœĲĲƚŅĪňŗĮĶŃľĵńħœħƟ = 512,171.52 x 2.94 
 = 1,505,784.27 ĭŅĪ/ĮƖ 

 
ĔĶĦňĻŉĔļŅĪňŗȮ7Ȯ:Ȯ ĮĶńĭ Current limit ŒľƟŏľĴŅŃĽĴ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ěŅĔĔŅĶĨĶĺěĺńħȮıĭĺƞŅȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĮĶńĭĨńŘĚėƞŅȮcurrent limit œĺƟĪňŗȮ100%ȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮCH-01Ȯ* 
CH-02 ŐĸŃȮCH-04 ĪņĚŅĬĪňŗȮ97%,Ȯ96% ŐĸŃȮ97%ȮĨŅĴĸņħńĭȮőħĵŒĬĺńĬĪňŗĨĶĺěĺńħȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĪņĚŅĬĪňŗ
ĳŅĶŃŏĨŖĴıŇĔńħŏĔŊŀĭĪńŘĚĺńĬȮėƞŅĽĴĶĶĩĬŃĴňėƞŅŏĪƞŅĔńĭȮ0.645ȮkW/TR, 0.635 kW/TRȮŐĸŃȮ0.572ȮkW/TR (ŏĜĸňŗĵȮ
0.615ȮkW/TR) 
 
2. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
őħĵĮĶĔĨŇȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĭĭľŀĵőĕƞĚěŃĴňĽĴĶĶĩĬŃħňĪňŗĽŋħŒĬĝƞĺĚĳŅĶŃĔŅĶĪņĚŅĬĪňŗĮĶŃĴŅĦȮ90 - 95%ȮěŉĚ
ĪħĸŀĚĮĶńĭĨńŘĚȮCurrent limit ĪňŗȮ95% ŐĸŃĨĶĺěĺńħėƞŅĽĴĶĶĩĬŃĽņľĶńĭŏĮĶňĵĭŏĪňĵĭȮŏıŊŗŀıŇěŅĶĦŅȮCurrent 
limit ĪňŗŏľĴŅŃĽĴ 

     
 

ĶŌĮĪňŗȮ5.11-13 ĔƞŀĬĮĶńĭĨńŘĚȮCurrent limit 
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3. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ŏĴŊŗŀĮĶńĭĨńŘĚȮcurrent limit ĪňŗȮ95%ȮŏėĶŊŗŀĚěŃĸħȮ%ȮĔŅĶĪņĚŅĬĸĚ ŏėĶŊŗŀĚȮCH-01, CH-02 ŐĸŃȮCH-04 ŏľĸŊŀȮ
88%, Ȯ91%ȮŐĸŃȮ92%ȮĨŅĴĸņħńĭȮ(ŏĜĸňŗĵȮ90.3%) ėƞŅĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚħňĕŉŘĬŏĮƦĬȮ0.631 kW/TR,Ȯ0.625 
kW/TRȮŐĸŃȮ0.564 kW/TRȮĨŅĴĸņħńĭȮ(ŏĜĸňŗĵȮ0.605 kW/TR)ȮőħĵĪňŗŀŋĦľĳŌĴŇĬŘņĔĸńĭŏĕƟŅŏėĶŊŗŀĚœĴƞĽŌĚĕŉŘĬȮŐĽħĚ
ĺƞŅĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬŏıňĵĚıŀĨƞŀĔŅĶŒĝƟĚŅĬ 

ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 
ŀŋĦľĳŌĴŇĬŘņŏĵŖĬ ŀńĨĶŅĔŅĶ

œľĸȮ
&GPM' 

%FLA 
&%' ĔņĸńĚœĲĲƚŅȮ

&kW' 
ėĺŅĴĽŅĴŅĶĩȮ
&TR' 

ĽĴĶĶĩĬŃȮ
&kW/TR' 

ľĴŅĵŏľĨŋ ŏĕƟŅȮ
&̄F' 

ŀŀĔȮ
&̄F' 

ĔƞŀĬĮĶńĭĮĶŋĚȮ
CH-01 

63.2 51.0 1,739 97 570 884 0.645 Set point 47F̄  
Current Limit 100% 

ĔƞŀĬĮĶńĭĮĶŋĚȮ
CH-02 

63.1 50.9 1,770 96 565 890 0.635 

ĔƞŀĬĮĶńĭĮĶŋĚȮ
CH-04 

63.0 49.2 1,749 97 575 1,006 0.572 

ŏĜĸňŗĵ 1,753 96.7 5 0 927 0.615 
ľĸńĚĮĶńĭĮĶŋĚȮ
CH-01 

62.9 51.6 1,739 88 517 819 0.631 Set point 47F̄ 
 Current Limit 73% 

ľĸńĚĮĶńĭĮĶŋĚȮ
CH-02 

62.7 51.0 1,770 91 540 862 0.625 

ľĸńĚĮĶńĭĮĶŋĚȮ
CH-04 

62.7 49.4 1,749 92 547 969 0.564 

ŏĜĸňŗĵ 1,753 90.3 535 883 0.605 
 

4. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĔƞŀĬĮĶńĭĮĶŋĚȮ  

ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ =Ȯ.,4/3ȮkW/TR × 2,534 TR × (6 h/d × 365 h/y) × 0.8 
    = 1,42.,225.76 kWh/y 

ľĸńĚĮĶńĭĮĶŋĚ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚ =Ȯ0.605 kW/TR × 2,534 TR × (6 h/d ×365 h/y) × 0.8 

     = 3,581,251.52 kWh/y 
įĸĮĶŃľĵńħ 

ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĸħĸĚ  =ȮıĸńĚĚŅĬĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚȮůȮıĸńĚĚŅĬĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚ 
     = 1,42.,225.76 ůȮ3,581,251.52 
     = 59,194.24 kWh/y 

ėƞŅıĸńĚĚŅĬœĲĲƚŅĸħĸĚ  = 59,194.24 kWh/y × 3.85 ĭŅĪ/kWh 
     = 227,897.82 ĭŅĪ-ĮƖ 
 
 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-70 

ĔĶĦňĻŉĔļŅĪňŗȮ8Ȯ:  ĔŅĶĪņėĺŅĴĽŃŀŅħėŀĬŏħĬŏĞŀĶƢŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬĴňĔŅĶĨŇħĨńŘĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĭĭľŀĵőĕƞĚĕĬŅħȮ1,200 TR ěņĬĺĬȮ2 ĝŋħȮȮĮĔĨŇŏħŇĬėĶńŘĚĸŃȮ1 ĝŋħȮȮ
ĨĸŀħȮ24 ĝńŗĺőĴĚŐĸŃěŃĽĸńĭĔńĬŏħŇĬŏėĶŊŗŀĚŒľĴƞŀňĔĪŋĔȮŕȮ3 ŏħŊŀĬȮȮĞŉŗĚŒĬĝƞĺĚŏĺĸŅħńĚĔĸƞŅĺěŃĪņĔŅĶĞƞŀĴŐĞĴ
ŐĸŃĭņĶŋĚĶńĔļŅŏėĶŊŗŀĚĪňŗŒĝƟĚŅĬĴŅĔȮ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĭĭĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵĬŘņŏĴŊŗŀŒĝƟĚŅĬœĮĶŃĵŃŏĺĸŅľĬŉŗĚěŃŏĔŇħĨŃĔĶńĬĳŅĵŒĬ
ėŀĬŏħĬŏĞŀĶƢȮȮĞŉŗĚěŃĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĕŀĚĽŅĶĪņėĺŅĴŏĵŖĬĸħĨŗņĸĚȮȮ
őħĵĪńŗĺœĮȮCondenser Approach Temperature œĴƞėĺĶĨƞŅĚĔńĬŏĔŇĬȮ6 oF  
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĮƤěěŋĭńĬĶŃĵŃŏĺĸŅĔŅĶĪņėĺŅĴĽŃŀŅħėŀĬŏħĬŏĞŀĶƢĕŀĚĪŅĚőĶĚĚŅĬėŊŀĪŋĔȮ6 ŏħŊŀĬȮľĶŊŀŏĮĶňĵĭŏĪňĵĭĔńĭ
ėĺŅĴħńĬĽŅĶĪņėĺŅĴŏĵŖĬħƟŅĬĽŌĚěŃĮĶŃĴŅĦȮ12 Psig ŐĸŃľĸńĚěŅĔĪņėĺŅĴĽŃŀŅħėĺŅĴħńĬěŃĸħĸĚŏľĸŊŀȮ
10 Psig ěŉĚĪņŒľƟĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĔƞŀĬĪņėĺŅĴĽŃŀŅħĨŗņȮŐĸŃĽŇŘĬŏĮĸŊŀĚıĸńĚĚŅĬœĲĲƚŅŒĬ
ĶŃĭĭĮĶŃŀŅĔŅĻĴŅĔĕŉŘĬ 
 
 
 
 
 
 
 

 
ĶŌĮĪňŗȮ5.11-14ȮėĺŅĴħńĬĽŅĶĪņėĺŅĴŏĵŖĬħƟŅĬĽŌĚĔƞŀĬĪņėĺŅĴĽŃŀŅħ 

 
4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĪņėĺŅĴĽŃŀŅħėŀĬŏħĬŏĞŀĶƢĕŀĚȮCH- 1 ŒĬĝƞĺĚĪňŗĴňĔŅĶŏħŇĬŒĝƟĚŅĬȮCH ů 2 ĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıĕŀĚ
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŏıŇŗĴĽŌĚĕŉŘĬėƞŅȮkW/TR ĸħĨŗņĸĚĮĶŃĴŅĦȮ13.48 % őħĵėĺŅĴħńĬĽŅĶħƟŅĬȮHigh side ĔƞŀĬ
ĸƟŅĚŏĪƞŅĔńĭȮ12 Psig  ŐĸŃľĸńĚĸƟŅĚŏĪƞŅĔńĭȮ10 Psig  ĞŉŗĚŒĬĪŅĚĮĢŇĭńĨŇőĶĚĚŅĬėĺĶĪņėĺŅĴĽŃŀŅħ
ėŀĬŏħĬŏĞŀĶƢĪŋĔȮŕȮ3 ŏħŊŀĬ ľŅĔĨƟŀĚĔŅĶŏıŇŗĴĶŃĵŃŏĺĸŅŒĬĔŅĶĪņėĺŅĴĽŃŀŅħėŀĬŏħĬŏĞŀĶƢĔŖĽŅĴŅĶĩ
ĔĶŃĪņœħƟľĸŅĵĪŅĚŏĝƞĬȮĔŅĶŒĝƟőŀőĞĬĭņĭńħȮȮľĶŊŀĔŅĶĮĶńĭĮĶŋĚėŋĦĳŅıĬŘņĔƞŀĬĽƞĚŏĕƟŅĶŃĭĭŒľƟĴňėŋĦĳŅıĽŌĚ
ĔĺƞŅĪňŗŏĮƦĬŀĵŌƞ 
 
 
 
 
 
 
 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-71ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 

ĶŅĵĸŃŏŀňĵħ 
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬľĴŅĵŏĸĕȮCH - 1 
ĔƞŀĬħņŏĬŇĬĔŅĶ ľĸńĚħņŏĬŇĬĔŅĶ 

ĕĬŅħıŇĔńħȮ(TR) 1,200 1,200 
ĔņĸńĚœĲĲƚŅĪňŗĺńħȮ(kW) 675.00 600 
Current Limit (%) 80.0 80.0 
Chiller Water Set Point  (OF) 50.0 50.0 
ėĺŅĴħńĬĽŅĶȮHigh side (Psig) 12.0 10.0 
ŀŋĦľĳŌĴŇĬŘņŏĵŖĬŏĕƟŅȮ(OF) 62.0 62.0 
ŀŋĦľĳŌĴŇĬŘņŏĵŖĬŀŀĔȮ(OF) 52.0 52.0 
ŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵŏĕƟŅȮ(OF) 88.0 87.0 
ŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵŀŀĔȮ(OF) 95.0 97.0 
ŀńĨĶŅĔŅĶœľĸĬŘņŏĵŖĬȮ(GPM) 3,100 3,530 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬȮ(TR) 
(500 x GPM x DT/12,000) 

1,033.33 1,062.5 

kW/TR ěŅĔĔŅĶĨĶĺěĺńħ 0.653 0.565 
 

 
 
 
 
 
 

 
 

ĶŌĮĪňŗȮ5.11-15ȮėĺŅĴħńĬĽŅĶĪņėĺŅĴŏĵŖĬħƟŅĬĽŌĚľĸńĚĪņėĺŅĴĽŃŀŅħ 
 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
őĶĚĚŅĬŏħŇĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ  24 hour/day, 360 day/year 
ĝńŗĺőĴĚĔŅĶŏħŇĬĨĸŀħĪńŘĚĮƖ = (24 x 360)/2 
 = 4,320 hour/year 
ŏħŇĬȮCH-1 ŏıŇŗĴĕŉŘĬěŅĔȮ50% ŏĮƦĬȮ75%  = 8,640 x 0.25 
(ěŅĔĴŅĨĶĔŅĶěńħĔŅĶŒĝƟĚŅĬŒľĴƞ) = 2,160.0 hour/year 
ĝńŗĺőĴĚĔŅĶŏħŇĬȮCH-1 ľĸńĚěńħĔŅĶŏħŇĬŒľĴƞ = 4,320 + 2,160 
 = 6,480 hour/year 
ĨńĬĪņėĺŅĴŏĵŖĬĕŀĚȮCH ů 1 ĔƞŀĬĸƟŅĚ = 1,033.33 TR 
ėƞŅȮkW/TR ĕŀĚȮCH ů 1  ĔƞŀĬĸƟŅĚ = 0.653 kW/TR 
ėƞŅȮkW/TR ĕŀĚȮCH ů 1  ľĸńĚĸƟŅĚ = 0.565 kW/TR 
ėƞŅȮkW/TR ĸħĸĚ = 0.653 ů 0.565 
 = 0.088 kW/TR 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-72 

ŏĬŊŗŀĚěŅĔĔŅĶŒĝƟĚŅĬĨŃĔĶńĬěŃŏĔŇħĴŅĔĕŉŘĬŏĶŊŗŀĵŕȮĽƞĚįĸŒľƟėƞŅȮkW/TR ĽŌĚĕŉŘĬėŇħŏĮƦĬ 
 = (1/2) x 0.088 
 = 0.044 kW/TR 
ĪņėĺŅĴĽŃŀŅħŒľƟŏĶŖĺŏıŇŗĴĕŉŘĬěŅĔȮ6 ŏħŊŀĬ/ėĶńŘĚŏĮƦĬȮ3 ŏħŊŀĬ/ėĶńŘĚ 
ĔņĸńĚœĲĲƚŅĸħĸĚ = 0.044 x 1,033.33 x 0.8 
 = 36.37 kW 
ıĸńĚĚŅĬœĲĲƚŅĸħĸĚ = 36.37 x 6,480 
 = 235,698.44 ȮȮkWh/year 
ėƞŅŒĝƟěƞŅĵĸħĸĚ = 235,698.44 x 2.633 
 =     620,593.99         ȮȮBaht/year 

 

ĔĶĦňĻŉĔļŅĪňŗȮ9Ȯ:  ĔŅĶŏĸŊŀĔŏħŇĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĝŋħĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŏĮƦĬľĸńĔ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬįĸŇĨĳńĦĤƢőĸľŃȮĴňĔŅĶŒĝƟŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒĬĔŅĶįĸŇĨĬŘņŏĵŖĬŒľƟĔńĭŀŅėŅĶȮĞŉŗĚĴňĪńŘĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĨńĺ
ŒľĴƞȮNo.1, No.2, No.3 ŐĸŃŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĨńĺŏĔƞŅȮNo.4 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĽņĶĺěıĭĺƞŅȮChiller No.4 ĞŉŗĚŏĮƦĬȮChiller ĨńĺŏĔƞŅĴňĔŅĶŏĮƕħŒĝƟĚŅĬĨĸŀħŏĺĸŅȮ24 hr/ĺńĬȮ300/ĮƖȮ
őħĵŒĬĺńĬĪňŗŏĕƟŅĪņĔŅĶĽņĶĺěĪŅĚőĶĚĚŅĬœħƟĪņĔŅĶŏħŇĬȮChiller No.2 Ȯ*No.3 ŐĸŃȮNo.4 ěŅĔĔŅĶĽŀĭĩŅĴ
ıĭĺƞŅĪŅĚőĶĚĚŅĬěŃĽĸńĭĔńĬŏĮƕħȮNo.1, No.2, No.3ȮŐĸŃȮNo.4 ěŃŏĮƕħŒĝƟĚŅĬĨĸŀħ 
 

 
                                               
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŌĮĪňŗȮ5.11-16  Chiller No.4 
 
ěŅĔĔŅĶŏĔŖĭĕƟŀĴŌĸıĭĺƞŅȮChiller No.1, No.2, No.3 ŏĮƦĬȮChiller ĨńĺŒľĴƞĪňŗĪņĔŅĶĨŇħĨńĚıĶƟŀĴŕĔńĬȮĪŅĚĪňĴ
ĪňŗĮĶŉĔļŅœħƟĪņĔŅĶĨĶĺěĺńħȮĮĶŃĽŇĪīŇĳŅıĕŀĚȮChiller No.2 ŏĮĶňĵĭŏĪňĵĭĔńĭ ChillerȮNo.4 œħƟįĸħńĚĨŅĶŅĚĪňŗȮ
1 ĞŉŗĚįĸěŅĔĔŅĶĨĶĺěĺńħıĭĺƞŅȮȮėƞŅȮkW/TR ĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮNo.2 ĴňėƞŅȮ0.64 kW/TR ŐĸŃȮŏėĶŊŗŀĚĪņĬŘņ
ŏĵŖĬȮNo.4 ĴňėƞŅȮ1.19 kW/TRȮĔŅĶĪňŗĪŅĚőĶĚĚŅĬŏħŇĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮChillerȮNo.4ȮĨĸŀħŏĺĸŅěŃĪņŒľƟĪŅĚ
őĶĚĚŅĬĽŌĠŏĽňĵıĸńĚĚŅĬœĲĲƚŅœĮőħĵŏĮĸƞŅĮĶŃőĵĝĬƢ 
 
 
 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-73ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĨŅĶŅĚĪňŗȮ1 įĸĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚȮChiller No.2 ŏĮĶňĵĭŏĪňĵĭĔńĭChillerȮNo.4 
äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ ØöćâóÃîÈ

No.2 No.4 Ã­îâúæ

1. Ã­îâúæÿÛøĈîÈÖ­Ú

1.1 ÃÚóÕßõÂòÕØČóÅèóâÿãĆÚ TRR TR 400 400

1.2 ÿÂÔÒ°Å¬ó kW/TR âóÖäÑóÚ ChPS kW/TR 0.80 0.80

1.3 Å¬ó kW/TR ßõÂòÕÃîÈÿÅäøćîÈ ChPR kW/TR 0.62 0.75

2. Ã­îâúæÖäèÉèòÕ

2.1  ÂČóæòÈăàà­óØöćĂË­ÃîÈë¬èÚØČóÚČĈóÿãĆÚ EL kW 211.00291.40ÖäèÉèòÕØöćáóäñëúÈ

2.2  îòÖäóÂóäăìæÃîÈÚČĈóÿãĆÚØöćăìæÝ¬óÚ

        ë¬èÚØČóÚČĈóÿãĆÚ FL GPM 959 929 ÖäèÉèòÕØöćáóäñëúÈ

2.3 îùÔìáúâõÚČĈóÿãĆÚÿÃ­óë¬èÚØČóÚČĈóÿãĆÚ TI
oF 52.88 51.80ÖäèÉèòÕØöćáóäñëúÈ

2.4 îùÔìáúâõÚČĈóÿãĆÚîîÂÉóÂë¬èÚØČóÚČĈóÿãĆÚ TO
oF 44.60 45.50ÖäèÉèòÕØöćáóäñëúÈ

3. ÂóäèõÿÅäóñì°ØóÈÿØÅÚõÅ

3.1 Åèóâëóâóä×ĂÚÂóäØČóÅèóâÿãĆÚ TRA TR 330.86243.86

TR = (500 x FL x (TI - TO) / 12,000)

3.2 Å¬ó kW/TR  ÃîÈÿÅäøćîÈØČóÚČĈóÿãĆÚ ChPA kW/TR 0.64 1.19

ChP = EL / TRA

3.3  ÅèóâĀÖÂÖ¬óÈÃîÈÅèóâëóâóä×ĂÚÂóäØČóÅèóâ

ÿãĆÚÿØöãÛÂòÛßõÂòÕÃîÈÿÅäøćîÈ
%TR % 17.29 39.04

%TR = ((TRR - TRA)/TRR) x 100

3.4  ÅèóâĀÖÂÖ¬óÈÃîÈÅ¬ó kW/TR ÿØöãÛÂòÛÿÂÔÒ°

âóÖäÑóÚ
%ChPS % 25.00 32.77

% ChPS = ((ChPS - ChPA) / ChPS) x 100

3.5  ÅèóâĀÖÂÖ¬óÈÃîÈÅ¬ó kW/TR ÿØöãÛÂòÛßõÂòÕÃîÈ

ÿÅäøćîÈ
%ChPR % 3.23 58.67

% ChPR = ((ChPA - ChPR) / ChPR) x 100  
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪņĔŅĶĮĶńĭĮĶŋĚőħĵĔŅĶŏħŇĬȮChiller ĨńĺŒľĴƞȮNo.1, No.2, No.3ȮŐĸŃĮƕħĔŅĶŒĝƟĚŅĬȮChiller No.4 
4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ľĸńĚĮĶńĭĮĶŋĚĪņŒľƟőĶĚĚŅĬĽŅĴŅĶĩĸħĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅŒĬĶŃĭĭȮChiller ĸĚœħƟȮ965,962.8ȮkWh/ĮƖ 
 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-74 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚȮChiller No.4 ěŅĔĔŅĶĨĶĺěĺńħȮ = 243.93 TR 
ĮĶŃĽŇĪīŇĳŅıĕŀĚȮChiller No.4  = 1.19 kW/TR 
ĮĶŃĽŇĪīŇĳŅıĕŀĚȮChiller ĨńĺŒľĴƞ  = 0.64 kW/TR 
ĝńŗĺőĴĚĪņĚŅĬ    = 24 ĝńŗĺőĴĚ/ĺńĬ 
ĺńĬĪņĚŅĬĪńŘĚĮƖȮ    ; 300 ĺńĬ-ĮƖ 
ėƞŅıĸńĚĚŅĬœĲĲƚŅĕŀĚőĶĚĚŅĬ  ; 2.98 ĭŅĪ-kWh 
ėŇħŏĮƦĬıĸńĚĚŅĬœĲĲƚŅŒĬĔŅĶŏħŇĬȮChiller No.4Ȯ= 243.93 x 1.19 x 24 x 300 kWh/ĮƖ 
       ȮȮȮȮȮ= 2,089,992.24  ȮȮȮȮȮȮȮȮȮȮȮkWh/ĮƖ 
ėŇħŏĮƦĬıĸńĚĚŅĬœĲĲƚŅŒĬĔŅĶŏħŇĬȮChiller ŒľĴƞȮ= 243.93 x 0.64 x 24 x300 kWh/ĮƖ 
        = 1,124,029.44      kWh/ĮƖ 
ėŇħŏĮƦĬıĸńĚĚŅĬœĲĲƚŅĪňŗĸħœħƟ  ;ȮȮȮȮ 2,089,992.24 - 1,124,029.44 kWh/ĮƖ 
       ; 965,962.8  ȮȮȮȮȮȮȮȮȮȮkWh/ĮƖ 
ėŇħŏĮƦĬėƞŅıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħ ; 965,962.8x 2.98ȮȮȮȮȮȮȮȮȮ  ĭŅĪ-ĮƖ 
       ; 2,878,569.14  ȮȮȮȮȮȮȮȮȮȮĭŅĪ-ĮƖ 

 

ĔĶĦňĻŉĔļŅĪňŗȮ10Ȯ:ȮĔŅĶĵƟŅĵĳŅĶŃĮĶńĭŀŅĔŅĻœĮĵńĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĝŋħĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ŒĬŀŅėŅĶȮA ĴňĔŅĶŒĝƟĚŅĬĬŘņŏĵŖĬȮŏıŊŗŀŒĝƟĔńĭŏėĶŊŗŀĚěńĔĶŐĸŃĽņľĶńĭĔŅĶĮĶńĭŀŅĔŅĻĳŅĵŒĬıŊŘĬĪňŗȮőħĵĨŇħĨńŘĚ
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵŀŅĔŅĻȮ' Air Cooled Water Chiller) ĕĬŅħȮ170ȮĨńĬȮěņĬĺĬ1Ȯ

ĚŏėĶŊŗŀĚȮĔŅĶĪņĚŅĬĕŀĚĔŅĶįĸŇĨěŃĴňĝƞĺĚŏĺĸŅĪņĚŅĬĽŀĚĝƞĺȮȮ  24 ĝńŗĺőĴĚȮ-ĺńĬȮȮ20 ĺńĬĨƞŀŏħŊŀĬȮŐĸŃ          
16 ĝńŗĺőĴĚ-ĺńĬȮȮ10 ĺńĬĨƞŀŏħŊŀĬȮȮĺńĬĨƞŀĮƖȮ350 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔȮȮLog Sheet ŐĸŃĔŅĶĶƞĺĴĔńĬĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮıĭĺƞŅȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĶńĭĳŅĶŃĪňŗȮ
85-95% ĕŀĚĳŅĶŃŏĨŖĴıŇĔńħȮĞŉŗĚėŇħŏĮƦĬĳŅĶŃȮ140-160 TR ěŅĔĔŅĶĨĶĺěĺńħıĭĺƞŅėƞŅĮĶŃĽŇĪīŇĳŅıĕŀĚ
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĴňėƞŅŏĪƞŅĔńĭȮ1.20 kW/TR ėŇħŏĮƦĬĔņĸńĚœĲĲƚŅĪňŗŒĝƟĕĦŃĪņĚŅĬĪňŗȮ168-192 kW  
 
 
 
 
 
 
ȮȮ 
Ȯ 
 
ĶŌĮĪňŗȮ5.11-17ȮAir Cooled Water Chiller 170 TRȮȮȮȮȮĶŌĮĪňŗȮ5.11-18 ȮWater Cooled Water Chiller 500 TR 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-75ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ěŅĔĔŅĶĨĶĺěĽŀĭĶŃĭĭĪņĬŘņŏĵŖĬıĭĺƞŅȮĴňŏėĶŊŗŀĚĪņŏĵŖĬŐĭĭĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵĬŘņȮĪňŗŒĝƟĔńĭŀŅėŅĶȮB 
ŐĸŃŀŅėŅĶȮC ĪňŗĶńĭĳŅĶŃėĺŅĴĶƟŀĬŏĜĸňŗĵŒĬĝƞĺĚĔĸŅĚĺńĬĶĺĴĔńĬŏĜĸňŗĵĪňŗȮ600-700 TRȮŐĸŃŒĬĝƞĺĚĔĸŅĚėŊĬ
ŏĜĸňŗĵĪňŗȮ400-450 TR ŒĬĕĦŃĪňŗıŇĔńħŏėĶŊŗŀĚĪňŗĪņĚŅĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĴňĕĬŅħȮ500 ĨńĬěņĬĺĬĨŇħĨńŘĚȮ3 ŏėĶŊŗŀĚȮ
ŏĮƕħŒĝƟĚŅĬėĶńŘĚĸŃȮ2 ŏėĶŊŗŀĚȮĴňėĺŅĴĽŅĴŅĶĩĶńĭĳŅĶŃŏıŇŗĴœħƟŀňĔȮěŉĚĴňŐĬĺėŇħĔŅĶĵƟŅĵĳŅĶŃĮĶńĭŀŅĔŅĻĕŀĚ
ŀŅėŅĶȮA ěŅĔŏħŇĴĞŉŗĚŒĝƟŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĭĭĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵŀŅĔŅĻĞŉŗĚĴňėƞŅȮkW/TR ĽŌĚĔĺƞŅŏėĶŊŗŀĚĪņ
ĬŘņŏĵŖĬĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵĬŘņĪňŗĴňėƞŅ kW/TR ŏĜĸňŗĵŏıňĵĚȮ0.8 ěŃĝƞĺĵĸħĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅĸĚœħƟĴŅĔ 
4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĪŅĚľĬƞĺĵĚŅĬĺŅĚŐįĬħņŏĬŇĬĚŅĬȮőħĵĨƟŀĚĪņĔŅĶĨŇħĨńŘĚĪƞŀŏĝŊŗŀĴĨƞŀĶŃĭĭĬŘņŏĵŖĬĕŀĚĪńŘĚȮȮ 2 ŀŅėŅĶŏĕƟŅ
ħƟĺĵĔńĬőħĵŒĝƟŏėĶŊŗŀĚĽŌĭĬŘņŏħŇĴĪňŗĴňŀĵŌƞŒĬĔŅĶĪņĚŅĬȮőħĵŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵĬŘņĞŉŗĚĴň
ėĺŅĴĽŅĴŅĶĩĶĺĴȮ2 ŏėĶŊŗŀĚȮ1000 TR ĽŅĴŅĶĩĶńĭĳŅĶŃœħƟŏıňĵĚıŀĞŉŗĚėŇħŏĮƦĬĳŅĶŃĮĶńĭŀŅĔŅĻŒľĴƞĶĺĴ
ĪńŘĚĽŇŘĬȮ700+160 = 860 TRȮěŃĨƟŀĚĴňĔŅĶĸĚĪŋĬŒĬĔŅĶĮĶńĭĮĶŋĚĶŃĭĭĪƞŀȮĜĬĺĬĔńĬėĺŅĴĶƟŀĬŐĸŃ
ŀĸŌĴŇŏĬňĵĴľŋƟĴĳŅĵĬŀĔȮőħĵėŇħŏĮƦĬĔŅĶĸĚĪŋĬĶĺĴĮĶŃĴŅĦȮ700,000 ĭŅĪ 
5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĔƞŀĬĮĶńĭĮĶŋĚ  
 ĳŅĶŃĔŅĶĮĶńĭŀŅĔŅĻŏĜĸňŗĵ = 150   TR 
 ŐĲėŏĨŀĶƢĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŅĶŃ = 90  % 
 ĔņĸńĚœĲĲƚŅĪňŗŒĝƟŏĜĸňŗĵ  = 180  kW 
 ħńĝĬňĔŅĶŒĝƟıĸńĚĚŅĬ  = kW/TR 
      = 180/150 
      = 1.20  kW/TR 
 ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ = 180 x 16 x 350 x 0.9 
      = 907,200 kWh/y 
 
 
ľĸńĚĮĶńĭĮĶŋĚ  
 ĳŅĶŃĔŅĶĮĶńĭŀŅĔŅĻŏĜĸňŗĵ  = 150   TR 
 ħńĝĬňĔŅĶŒĝƟıĸńĚĚŅĬȮ  = 0.80  kW/TR 
 ĔņĸńĚœĲĲƚŅĪňŗŒĝƟŒľĴƞŏĜĸňŗĵ  = 150 x 0.80 
      = 120  kW 
 ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚ = 120 x 16 x 350 x 0.9 
      = 604,800 kWh/y 
įĸĔŅĶĮĶŃľĵńħıĸńĚĚŅĬœĲĲƚŅ 
  ıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħœħƟ = 907,200 - 604,800 
     = 302,400 kWh/y 
  ėŇħŏĮƦĬŏĚŇĬĪňŗĮĶŃľĵńħœħƟ  = 302,400 xȮ3.22 
     = 973,728.00 Bath/y 
 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-76 

6. ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ĮĶńĭĮĶŋĚĶŃĭĭĪƞŀŐĸŃĨŇħĨńŘĚĜĬĺĬĔńĬėĺŅĴĶƟŀĬĶĺĴĪńŘĚĽŇŘĬĮĶŃĴŅĦȮ700,000.00 ĭŅĪ 
  ĶŃĵŃŏĺĸŅėŊĬĪŋĬ   = 900,000.00 / 973,728.00 
      = 0.92  ĮƖ 
 

ĔĶĦňĻŉĔļŅĪňŗȮ11Ȯ:  ĔŅĶŏĮĸňŗĵĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒľƟĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĕŉŘĬ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ŒĬĔĶŃĭĺĬĔŅĶįĸŇĨĕŀĚĪŅĚőĶĚĚŅĬĴňėĺŅĴěņŏĮƦĬĨƟŀĚŒĝƟĬŘņŏĵŖĬŏıŊŗŀėĺĭėŋĴŀŋĦľĳŌĴŇŒĬĔĶŃĭĺĬĔŅĶ
ĨƞŅĚŕȮŐĸŃŒĝƟĽņľĶńĭĔŅĶĮĶńĭŀŅĔŅĻŒĬĽņĬńĔĚŅĬȮőħĵĪŅĚőĶĚĚŅĬĴňĔŅĶŒĝƟŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĶŃĭŅĵėĺŅĴ
ĶƟŀĬħƟĺĵŀŅĔŅĻȮ'Water Cooled Water Chiller) ĕĬŅħȮ650 ĨńĬėĺŅĴŏĵŖĬȮŒĬĔŅĶįĸŇĨĬŘņŏĵŖĬŏıŊŗŀŒĝƟ
ĚŅĬěņĬĺĬȮ2 ŏėĶŊŗŀĚȮőħĵĨŇħĨńŘĚŀĵŌƞŒĬȮ2 ıŊŘĬĪňŗĕŀĚőĶĚĚŅĬȮőħĵĪņĚŅĬȮ24 ĝńŗĺőĴĚ/ĺńĬȮŐĸŃĴňĺńĬĪņĚŅĬȮ
350 ĺńĬ/ĮƖ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
őħĵĽĳŅıĮƤěěŋĭńĬıĭĺƞŅŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĕĬŅħȮ65 .ȮȮĨńĬ ěņĬĺĬȮ2 ĝŋħȮĴňŀŅĵŋĔŅĶŒĝƟĚŅĬĴŅĔȮŀŋĮĔĶĦƢĺńħ
ĨƞŅĚŕȮĝņĶŋħľĶŊŀŀƞŅĬėƞŅįŇħŏıňŘĵĬœĮĪņŒľƟĔŅĶėĺĭėŋĴĔŅĶĪņĚŅĬĨƞŅĚŕȮœĴƞĽŅĴŅĶĩĪņœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı
ŐĸŃĨƟŀĚŒĝƟĚĭĮĶŃĴŅĦŒĬĔŅĶĞƞŀĴĭņĶŋĚ ĶĺĴĩŉĚĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĪňŗĽŌĚĴŅĔȮěŅĔĔŅĶĨĶĺěĺńħıĭĺƞŅėƞŅȮ
kW/TR ĴňėƞŅĽŌĚĩŉĚȮ0.9-1.0 kW/TR ĽƞĚįĸĪņŒľƟĽŇŘĬŏĮĸŊŀĚĔņĸńĚœĲĲƚŅĽŌĚĴŅĔ 
 

 
 

ĶŌĮĪňŗȮ5.11-19ȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŏħŇĴĪňŗŒĝƟ 
 

3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ėĦŃĪņĚŅĬħƟŅĬıĸńĚĚŅĬĴňŐĬĺėŇħŒĬĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨĬŘņŏĵŖĬŒľƟĽŌĚĕŉŘĬőħĵĔŅĶŏĮĸňŗĵĬŏėĶŊŗŀĚĪņ
ĬŘņŏĵŖĬŒľĴƞȮŏĮƦĬŐĭĭĮĶŃĽŇĪīŇĳŅıĽŌĚȮĞŉŗĚŏėĶŊŗŀĚĶŋƞĬŒľĴƞĴňėƞŅȮkW/TR ĨŗņĩŉĚȮ0.56ȮőħĵĪŅĚĪňĴĪňŗĮĶŉĔļŅœħƟĪņ
ĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬľĴŅĵŏĸĕȮ/ȮȮĪňŗěŃĪņĔŅĶŏĮĸňŗĵĬŒľĴƞőħĵĴňĕƟŀĴŌĸĔŅĶĨĶĺěĺńħ
ħńĚĬňŘ 
CHILLER No.01 (650 TR) 

CHWTi = 48.0 ̄F  , CHWTo = 42.5 ̄F 'Ȯat 1,120 GPM) 
CDWTi = 85.8 ̄F  , CDWTo = 90.6 ̄F Ȯ'at 1,730 GPM) 
Power Consumption  =   235  kW 

 Cooling Capacity (TR)  =   500 x GPM x (CHWTi - CHWTo) / 12,000 
     =   500 x 1,120 x (48.0-42.5) / 12,000 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-77ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

     =   256.66 TR 
 Specific Energy Consumption =   235 / 256.66 
     =   0.92 kW/TR 
 Correction Factor 0.96 
 Specific Energy Consumption =   0.92 / 0.96 
     =   0.958 kW/TR 
Correction Factor to STD 
(at Chill Water Leaving Temp 45oF, Condenser Water Entering Temp 90 oF) 

 
4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĝŋħŒľĴƞĪňŗœħƟħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚŏėĶŊŗŀĚľĴŅĵŏĸĕȮ1 ěņĬĺĬȮ1 
ŏėĶŊŗŀĚȮıĭĺƞŅĴňėƞŅȮ0,56 kW/ TR őħĵĴňĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬŏĜĸňŗĵĪňŗȮ70%ĕŀĚĳŅĶŃŏĨŖĴıŇĔńħ ĞŉŗĚĽƞĚįĸŒľƟ
ĽŅĴŅĶĩĮĶŃľĵńħıĸńĚĚŅĬœĲĲƚŅĸĚœħƟȮ1,521,156  kWh/ĮƖȮľĶŊŀȮ1.30 ktoe/ĮƖȮėŇħŏĮƦĬŏĚŇĬȮ4,822,064.52 
ĭŅĪ/ȮĮƖ 
 

 
 

ĶŌĮĪňŗȮ5.11-20 ȮŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒľĴƞĮĶŃĽŇĪīŇĳŅıĽŌĚ 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-78 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ No.1  

ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟŏħŇĴ = TR (RatedȮ&x kW/TR x h/y x %LF 
   = 650 x 0.958 x 24 x 350 x 0.7 
   = 3,661,476 kWh/y 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟľĸńĚ = 650 x 0.56 x 24 x 350 x 0.7 
   = 2,140,320 kWh/y 
įĸĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ = 3,661,476 - 2,140,320 
   = 1,521,156 kWh/y 
ėŇħŏĮƦĬŏĚŇĬĪňŗĮĶŃľĵńħœħƟ = 1,521,156 x 3.17 
   = 4,822,064.52 Baht/y 

6. ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ėƞŅŒĝƟěƞŅĵĔŅĶŏĮĸňŗĵĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒľĴƞĶŅėŅĶĺĴĪńŘĚĽŇŘĬȮ5,300,000ȮĭŅĪ 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ  = 5,300,000 / 4,822,064.52 
   = 1.10  ĮƖ 

 

ĔĶĦňĻŉĔļŅĪňŗȮ12Ȯ:   ĔŅĶŏĮĸňŗĵĬĴŅŒĝƟȮAbsorption Chiller ŐĪĬȮElectric ChillerȮ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬĴňĔŅĶįĸŇĨœŀĬŘņŏıŊŗŀŒĝƟŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃŏľĸŊŀĪŇŘĚ 136-140 ĨńĬȮ-ĺńĬ ĞŉŗĚœħƟŒĝƟĮƚŀĬŒľƟȮAbsorption 
ChillerȮ(ACh) ĕĬŅħȮ240 RT/ĝĴ Ȯ,ĪňŗŀńĨĶŅȮ 1.1 kg -ĝĴ,ȮĪňŗȮ 3 ĭŅĶƢȮĽƞĺĬĪňŗŏľĸŊŀœħƟĮĸƞŀĵĪŇŘĚœĮ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
őĶĚĚŅĬĵńĚĴňĔŅĶįĸŇĨĬŘņŏĵŖĬőħĵŒĝƟıĸńĚĚŅĬœĲĲƚŅȮ(ECh)ȮĕĬŅħ 100 ŐĸŃȮ15.ȮRT/ĝĴ ȮȮ,ĞŉŗĚŒĝƟĨƟĬĪŋĬĔŅĶįĸŇĨ
ĬŘņŏĵŖĬĽŌĚĔĺƞŅ AChȮĕĬŅħȮ240 RT/ĝĴȮĪňŗĴňŀĵŌƞȮĕĦŃŏħňĵĺĔńĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚȮACh 
ĸħĸĚŏĬŊŗŀĚěŅĔ Heat Exchanger ĶńŗĺȮěŉĚĨƟŀĚŒĝƟȮECh ĪņĚŅĬŏıŇŗĴĕŉŘĬŐĸŃĪņŒľƟĨƟĬĪŋĬĔŅĶįĸŇĨĽŌĚĕŉŘĬȮőĶĚĚŅĬ
ěŉĚĴňőėĶĚĔŅĶŏıŇŗĴȮACh ŀňĔȮ1 ŏėĶŊŗŀĚȮŐĪĬĔŅĶĞƞŀĴŏėĶŊŗŀĚŏħŇĴŏıĶŅŃėƞŅĞƞŀĴŐıĚĴŅĔȮ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
őĶĚĚŅĬĴňěŃĨŇħĨńŘĚȮȮ  ACh ĕĬŅħȮ400 RT/ĝĴȮ(ŀńĨĶŅĔŅĶĮƚŀĬœŀĬŘņȮ3ȮĨńĬ/ĝĴ,)ȮŏıŊŗŀĪħŐĪĬȮEChȮĕĬŅħĶĺĴȮ
250 RT/ĝĴȮŐĸŃȮACȮ240 RT ŏĬŊŗŀĚěŅĔĴňœŀĬŘņŏľĸŊŀĪŇŘĚĮĶŃĴŅĦ 4.6 ĨńĬ/ĝĴ,ȮĞŉŗĚŏıňĵĚıŀĪňŗěŃĬņœĮįĸŇĨ 
ĬŘņŏĵŖĬŏıŇŗĴȮ 
 

 
           
 
 
 
 
 
ȮȮȮȮȮȮȮ 

ĶŌĮĪňŗȮ5.11-21ȮĔƞŀĬĮĶńĭĮĶŋĚ                              ĶŌĮĪňŗȮ5.11-22ȮľĸńĚĮĶńĭĮĶŋĚ 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-79ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ľĸńĚĔŅĶĮĶńĭĮĶŋĚőħĵĔŅĶĨŇħĨńŘĚȮAbsorption Chiller ŐĪĬȮElectric Chiller ĽŅĴŅĶĩĮĶŃŏĴŇĬįĸĮĶŃľĵńħ
ıĸńĚĚŅĬœĲĲƚŅœħƟȮ969,883.20  kWh/ĮƖȮȮėŇħŏĮƦĬŏĚŇĬȮ2,696,275.30ȮȮĭŅĪ-ĮƖ 
5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĽŅĴŅĶĩėņĬĺĦįĸĮĶŃľĵńħœħƟħńĚĬňŘ 

¶ ĔŅĶĮĶŃŏĴŇĬįĸĮĶŃľĵńħőħĵėŇħĴŌĸėƞŅĕŀĚœŀĬŘņĪňŗĮƚŀĬŒľƟŐĔƞȮAbsorption Chiller ŏıŊŗŀįĸŇĨĬŘņ
ŏĵŖĬȮ(Chilled water) ȮőħĵŏĪňĵĭĔńĭĨƟĬĪŋĬĔŅĶįĸŇĨĬŘņŏĵŖĬěŅĔĔŅĶŒĝƟȮElectric Chiller 

¶ ĬŀĔěŅĔĬňŘŀŅěėŇħĴŌĸėƞŅœŀĬŘņěŅĔėƞŅœŀĬŘņĪňŗįĸŇĨħƟĺĵŏĝŊŘŀŏıĸŇĚĬŘņĴńĬŏĨŅĪňŗĮĶŃĴŅĦȮ1Ȯ*500 ĭŅĪȮ-
ĨńĬœŀĬŘņ 

ėņĬĺĦįĸĮĶŃľĵńħőħĵĺŇīňėŇħĴŌĸėƞŅœŀĬŘņŏĪňĵĭĔńĭĨƟĬĪŋĬĔŅĶįĸŇĨĬŘņŏĵŖĬěŅĔĔŅĶŒĝƟȮElectric ChillerȮœħƟħńĚĬňŘ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗĸħĸĚ 
ĔņĸńĚœĲĲƚŅĨĶĺěĺńħȮElectric ChillerȮȮ:  

YORK 150 RT/ĝĴ, (all com)   = 88.3  kW 
ĴŀŏĨŀĶƢŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬ   ȮȮȮȮȮȮȮȮȮȮ=  7.5  kW 
Carrier 100 RT/ĝĴ, (1 com)   = 44.9  kW 
ĴŀŏĨŀĶƢŏėĶŊŗŀĚĽŌĭ'ŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬ&  =  15  kW 
ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬ     = 24  hr -ĺńĬ 
ěņĬĺĬĺńĬĪņĚŅĬ     = 11.  ĺńĬ-ĮƖ 
ŀńĨĶŅėƞŅıĸńĚĚŅĬœĲĲƚŅŏĜĸňŗĵ(ĴŇȮ,ĵ,0327'Ȯ&CE) = 3.05   ĭŅĪ-kWh 
ıĸńĚĚŅĬœĲĲƚŅĪňŗĸħĸĚ    =  &&66,1)22,7')&5,3)/3''Ȯx 24 x 330 

       = 1,233,144.00 kWh/ĮƖ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŏıŇŗĴĕŉŘĬ 
ĔņĸńĚœĲĲƚŅĪňŗŒĝƟĔńĭȮ Absorption Chiller 

Absorption pump rating   = 5.5  kW 
Refrigerant pump rating   = 0.3  kW 
Vacuum pump rating    = 0.75  kW 
ıŇĔńħĴŀŏĨŀĶƢŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬ            =  35  kW 
ŏĮŀĶƢŏĞŖĬĔŅĶĪņĚŅĬĕŀĚŀŋĮĔĶĦƢ   = 80  % 
ėŇħŏĮƦĬıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔńĭ Absorption Chiller = (5.5+0.30+0.75+35)  

x 80% x 24 x 330 
       = 263,260.80 kWh/ĮƖ 
ĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ     =   ıĸńĚĚŅĬĪňŗĸħȮů ıĸńĚĚŅĬĪňŗŏıŇŗĴ 

ėŇħŏĮƦĬıĸńĚĚŅĬœĲĲƚŅĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟ  = 1,233,144.00- 263,260.80 
       = 969,883.20 kWh/ĮƖ  
       = 3,491,579.52    MJ/ĮƖ 
       = 0.08264   ktoe/ĮƖ 

ŏĚŇĬĪňŗĮĶŃľĵńħœħƟ     =        2,696,275.30ȮȮĭŅĪ-ĮƖ 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-80 

6. ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ĶŅėŅȮAbsorption Machine ĕĬŅħȮ2..Ȯ TR 

o Absorption Chiller  4,600,000.00  ĭŅĪ 
o ģŅĬĶŅĔ ȮȮȮ Ȯ  100,000.00  ĭŅĪ 
o Piping and insulation      408,000.00  ĭŅĪ 
o Manual valves ȮȮȮ  280,000.00  ĭŅĪ 
o Control valves   150,000.00  ĭŅĪ  

¶ ŏĚŇĬĸĚĪŋĬĶĺĴ   5,538,000.00  ĭŅĪ ȮȮȮ  
¶ ĶŃĵŃŏĺĸŅėŊĬĪŋĬ   2.05                     ĮƖ 

 

ĔĶĦňĻŉĔļŅĪňŗȮ13Ȯ: ĔŅĶĮĶńĭĮĶŋĚĪƞŀĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬĴňĔŅĶĨŇħĨńŘĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭȮPackage Cooled Chiller ĕĬŅħĶĺĴȮ0. TRȮěņĬĺĬȮ6 ĝŋħȮŐĸŃ
ĨŇħĨńŘĚŏėĶŊŗŀĚĽŌĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬěņĬĺĬȮ3ȮĝŋħȮĕĬŅħ 5,3 kW ĞŉŗĚŏĮƕħŒĝƟĚŅĬĺńĬĸŃ8 ĝńŗĺőĴĚ-ĮƖȮ350 ĺńĬ-ĮƖȮ
ĔŅĶœľĸĬŘņĶŃĭŅĵıĭĺƞŅȮŀńĨĶŅĔŅĶœľĸĕŀĚěŅĔĞŉŗĚ ŏėĶŊŗŀĚĽŌĭŐĨƞĸŃĝŋħĴňėĺŅĴŐĨĔĨƞŅĚĔńĬȮŏĬŊŗŀĚěŅĔĪŅĚŀŀĔ

ĕŀĚŏėĶŊŗŀĚĽŌĭŐĨƞĸŃĝŋħĔƞŀĬŏĕƟŅĪƞŀŏĴĬŏĮƦĬĔŅĶĨƞŀĪƞŀŐĭĭȮTȮěŉĚĪņŒľƟŏĔŇħĔŅĶĽŌĠŏĽňĵĕŉŘĬŒĬĶŃĭĭ 
 

  
 

ĶŌĮĪňŗȮ5.11-23ȮĔŅĶŏĝŊŗŀĴĨƞŀĪƞŀŐĭĭĨńĺĪň 
 

ĶŅĵĸŃŏŀňĵħ 
ĔņĸńĚœĲĲƚŅ 

(kW) 
ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņ 

(GPM) 
GPM/kW 

ŏħŇĬȮCDP 1 ĝŋħ 7.41 211.50 06,32 
ŏħŇĬȮCDP 2 ĝŋħ 6.81 138.50 0.,12 
ŏħŇĬȮCDP 3 ĝŋħ 8.27 110.50 /1,14 

¶ ŏĜĸňŗĵȮ0.,53ȮGPM/kW 

2. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĮĶńĭĮĶŋĚĪƞŀŒľĴƞȮȮőħĵĔŅĶŏĮĸňŗĵĬěŅĔĔŅĶĨƞŀŐĭĭȮT ŏĮƦĬĔŅĶĨƞŀĪƞŀŐĭĭȮYȮĞŉŗĚŒľƟŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏıŇŗĴ
ĽŌĚĕŉŘĬěŅĔŏħŇĴȮ.32Ȯ GPM ŏĮƦĬȮ.44Ȯ GPM ŏĴŊŗŀŏħŇĬŏėĶŊŗŀĚĽŌĭĬŘņĶŃĭŅĵěņĬĺĬȮ1ȮŏĪƞŅĔńĬȮěŅĔĔŅĶȮħȮĝŋ
ĨĶĺěĺńħŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĶŃĭŅĵľĸńĚĔŅĶĮĶńĭĮĶŋĚĪƞŀȮȮıĭĺƞŅŀńĨĶŅĔŅĶœľĸŀĵŌƞĪňŗȮȮ44.Ȯ GPM ŏĴŊŗŀ



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-81ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ŏħŇĬŏėĶŊŗŀĚĽŌĭȮ1ȮĝŋħȮĞŉŗĚěŃŏĔŇĬĴŅĨĶģŅĬĕŀĚŀńĨĶŅĔŅĶœľĸĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪňŗŒĝƟȮȮőħĵĴŅĨĶģŅĬĕŀĚ
ıŇĔńħŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪňŗȮ/4.Ȯ Ton ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗŏľĴŅŃĽĴěŃŀĵŌƞĪňŗȮ26.Ȯ GPM ěŉĚ
ĪņĔŅĶĮƕħŏėĶŊŗŀĚĽŌĭĸĚȮ/ȮĝŋħȮȮŐĸŃĺńħŀńĨĶŅĔŅĶœľĸŀĵŌƞĪňŗȮ2/0Ȯ GPM ĞŉŗĚĬƟŀĵĔĺƞŅĴŅĨĶģŅĬŐĨƞĪŅĚŀŅėŅĶŐěƟĚ
ĺƞŅĮĔĨŇěŃœĴƞŏħŇĬŏėĶŊŗŀĚĮĶńĭĔŅĶĪńŘĚȮ6ȮĝŋħȮŐĨƞěŃŏħŇĬŏıňĵĚȮȮ4+Ȯ5ȮĝŋħȮĪńŘĚĬňŘľŅĔŏħŇĬȮȮ5ȮĝŋħȮŀńĨĶŅĔŅĶœľĸĪňŗ
ŏľĴŅŃĽĴěŃŀĵŌƞĪňŗȮ20.Ȯ GPM ĞŉŗĚŀńĨĶŅĔŅĶœľĸľĸńĚĮƕħŏėĶŊŗŀĚĽŌĭĸĚȮ/ȮĝŋħȮěŃĴňėƞŅŒĔĸƟȮŏėňĵĚĔńĭĴŅĨĶģŅĬ 

 

  
 

ĶŌĮĪňŗȮ5,11-24ȮĔŅĶŏĝŊŗŀĴĨƞŀĪƞŀŐĭĭĨńĺĺŅĵ 
 

ĶŅĵĸŃŏŀňĵħ ĔņĸńĚœĲĲƚŅ (kW) ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņ (GPM) GPM/kW 
ŏħŇĬȮCDP 3 ĝŋħ 22.99 660 06,5/ 
ŏħŇĬȮCDP 2 ĝŋħ 15.32 412 04,67 
¶ ŏĜĸňŗĵȮ05,6.ȮGPM/kW 

3. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħœħƟ   = 5,45  kW 
ěņĬĺĬĝńŗĺőĴĚĪňŗĮƕħŒĬĝƞĺĚȮOn Peak&6Ȯx 260) = 2,080  hr/year 
ěņĬĺĬĝńŗĺőĴĚĪňŗĮƕħŒĬĝƞĺĚȮOff Peak(8 x 52) = 416  hr/year 
ėƞŅėĺŅĴĨƟŀĚĔŅĶĔņĸńĚœĲĲƚŅ   = 132.93  Baht/kW 
ėƞŅıĸńĚĚŅĬœĲĲƚŅ On Peak   = 2.695  Baht/kWh 
ėƞŅıĸńĚĚŅĬœĲĲƚŅ Off Peak   = 1.1914  Baht/kWh 
ėƞŅ Ft   = 0.4683  Baht/kWh 
ıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħœħƟ   = 7.67 x (2,080+416) 

      = 19,144.32 kWh/year 
ėŇħŏĮƦĬėƞŅėĺŅĴĨƟŀĚĔŅĶĔņĸńĚœĲĲƚŅ   = 7.67 x 12 x 132.93 
    = 12,234.88 Baht/year 
ėŇħŏĮƦĬėƞŅıĸńĚĚŅĬœĲĲƚŅĝƞĺĚȮOn Peak ĪňŗĮĶŃľĵńħ = 7.67x2,080x2.695 
    = 42,994.95 Baht/year 
ėŇħŏĮƦĬėƞŅıĸńĚĚŅĬœĲĲƚŅĝƞĺĚȮOff Peak ĪňŗĮĶŃľĵńħ = 7.67x416x1.1914 
    = 3,801.42 Baht/year 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-82 

ėŇħŏĮƦĬėƞŅ Ft ĪňŗĮĶŃľĵńħ   = 19,144.32 x0.4683 
    = 8,965.29 Baht/year 
ĶĺĴėƞŅœĲĲƚŅĪňŗĮĶŃľĵńħœħƟ   = (12,234.88+42,994.95+3,801.42 
     +8,965.29) x1.07 
    = 72,756.30 Baht/year 

4. ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ŏĚŇĬĸĚĪŋĬ    = 25,000  ĭŅĪ 
įĸĔŅĶĮĶŃľĵńħ   = 72,756.30  ĭŅĪ-ĮƖ 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ   = 25,000/72,756.30 
     = 0.34  ĮƖ 

 

ĔĶĦňĻŉĔļŅĪňŗȮ14Ȯ:Ȯ  ĔŅĶŏĮĸňŗĵĬŒĭıńħĸĴľŀĶŃĭŅĵėĺŅĴĶƟŀĬŏĮƦĬŐĭĭĮĶŃĽŇĪīŇĳŅıĽŌĚ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬĽŇŗĚĪŀĴňĔŅĶĨŇħĨńŘĚŒĝƟĚŅĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĭƞĚŀŀĔŏĮƦĬȮ2ȮıŊŘĬĪňŗȮĮĶŃĔŀĭħƟĺĵŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĶŃĭŅĵ
ėĺŅĴĶƟŀĬħƟĺĵĬŘņȮĕĬŅħȮ650ȮĨńĬȮěņĬĺĬȮ2ȮĝŋħȮ&ıŊŘĬĪňŗĸŃȮ1Ȯĝŋħ'ȮĪņĚŅĬĶƞĺĴĔńĭľŀĶŃĭŅĵėĺŅĴĶƟŀĬŐĭĭ
œľĸĽĺĬĪŅĚȮ&Counter Flow Cooling Tower) ĕĬŅħȮ500ȮĨńĺȮěņĬĺĬȮ6ȮĝŋħȮ&ıŊŘĬĪňŗĸŃȮ3Ȯĝŋħ'ȮŏĮƕħŒĝƟĚŅĬ
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ2ȮĝŋħȮŐĸŃľŀĶŃĭŅĵėĺŅĴĶƟŀĬĶĺĴĪńŘĚĽŇŘĬȮ6ȮĝŋħȮĨĸŀħŏĺĸŅĔŅĶįĸŇĨȮ24ȮĝńŗĺőĴĚĨƞŀĺńĬȮ300ȮĺńĬ
ĨƞŀĮƖȮ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĔņĸńĚœĲĲƚŅĪňŗŒĝƟĔńĭıńħĸĴĪňŗĨŇħĨńŘĚŒĭıńħŐĭĭőĸľŃĪňŗĴňĬŘņľĬńĔĴŅĔŐĸŃĴňĮĶŃĽŇĪīŇĳŅıĨŗņȮĴňėƞŅĽŌĚȮőħĵĴňįĸĔŅĶ
ĨĶĺěĺńħĔņĸńĚœĲĲƚŅĪňŗŒĝƟĔńĭıńħĸĴħńĚĬňŘȮ 

Plant A (350 day/year)                                         Plant B (300 day/year) 
 CT-1-1  7.0  kW                                CT-2-1  7.5  kW 
 CT-1-2  7.8 kW                                CT-2-2  8.8 kW  
 CT-1-3  11.0 kW                                CT-2-3  9.0 kW 

ĔņĸńĚœĲĲƚŅŏĜĸňŗĵĮĶŃĴŅĦȮȮ8,52 kW 

 
 

ĶŌĮĪňŗȮ5,11-25ȮŒĭıńħĸĴőĸľŃŏħŇĴ 
 

 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-83ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĽŊĭŏĬŊŗŀĚěŅĔĪňŗĨƟŀĚŒĝƟĚŅĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚĨĸŀħŏĺĸŅĪņŒľƟıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔńĭıńħĸĴĪńŘĚȮ4ȮȮĝŋħȮĴňėƞŅĽŌĚȮ
ĮƤěěŋĭńĬĴňŒĭıńħĸĴĶŋƞĬŒľĴƞȮĪņěŅĔĺńĽħŋĪňŗĴňĬŘņľĬńĔŏĭŅȮĴňĮĶŃĽŇĪīŇĳŅıĽŌĚȮĪņŒľƟŒĝƟĔņĸńĚœĲĲƚŅĨŗņĔĺƞŅŒĬĕĦŃĪňŗ
ĽŅĴŅĶĩěƞŅĵŀńĨĶŅĔŅĶœľĸĕŀĚĸĴœħƟŏĪƞŅŏħŇĴȮĞŉŗĚěŃĨƟŀĚŒĝƟĔŅĶĸĚĪŋĬŒĬĔŅĶĮĶńĭĮĶŋĚěŃĽŅĴŅĶĩĸħĔŅĶŒĝƟ
ıĸńĚĚŅĬœĲĲƚŅĸĚœħƟĮĶŃĴŅĦȮ1.% ĕŀĚıĸńĚĚŅĬĪňŗŒĝƟŏĪƞŅŏħŇĴ 
4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĔņĸńĚœĲĲƚŅĸħĸĚěŅĔŏħŇĴŏĜĸňŗĵȮ30%ȮőħĵŏĴŊŗŀĨĶĺěĺńħŀńĨĶŅĔŅĶœľĸĕŀĚĸĴįƞŅĬľŀĶŃĭŅĵėĺŅĴĶƟŀĬŐĸƟĺ
ĵńĚėĚĴňėƞŅŏĪƞŅŏħŇĴȮĞŉŗĚěŃœĴƞĽƞĚįĸĨƞŀĮĶŃĽŇĪīŇĳŅıĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĕŀĚŀŋĮĔĶĦƢ 

 
 

ĶŌĮĪňŗȮ5,11-26ȮŒĭıńħĸĴœĲŏĭŀĶƢŒľĴƞ 
 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĔņĸńĚœĲĲƚŅĪňŗŒĝƟŒĭıńħĸĴŏĜĸňŗĵĨƞŀĝŋħ Plant AȮȮȮ = 8,6 kW/Unit 
 ěņĬĺĬıńħĸĴĶŃĭŅĵėĺŅĴĶƟŀĬ  = 3 Unit 
 ĔņĸńĚœĲĲƚŅĪňŗŒĝƟŒĭıńħĸĴŏĜĸňŗĵĨƞŀĝŋħ Plant B = 6,43 kW/Unit 
 ěņĬĺĬıńħĸĴĶŃĭŅĵėĺŅĴĶƟŀĬ  = 3 Unit 

ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ  = (8.6 x 3 x 24 x 350) + (8.43 x 3 x 24 x 300) 
     = 398,807.00 kWh/y 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚ  = 398,807.00 x (100% - 30%)  

      = 279,165.60 kWh/y 
ıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħœħƟ  = 398,807.00-279,165.60 
     = 110,419.20 kWh/y 
ėŇħŏĮƦĬŏĚŇĬĪňŗĮĶŃľĵńħœħƟ   = 110,419.20 x 3.17 
     = 350,028.86 B/y 

6. ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĚŇĬĸĚĪŋĬĮĶńĭĮĶŋĚıńħĸĴĶŃĭŅĵėĺŅĴĶƟŀĬĶĺĴĪńŘĚĽŇŘĬ 450,000 ĭŅĪ  
 įĸĔŅĶĮĶŃľĵńħ    = 350,028.86 ĭŅĪ-ĮƖ 
 ĶŃĵŃŏĺĸŅėŊĬĪŋĬ    = 450,000/350,028.86 
      = 1.3  ĮƖ 
 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-84 

ĔĶĦňĻŉĔļŅĪňŗȮ15Ȯ:  ĔŅĶŏĮĸňŗĵĬľŀĶŃĭŅĵėĺŅĴĶƟŀĬȮěŅĔŐĭĭœľĸĽĺĬĪŅĚŏĮƦĬœľĸĨńħĔńĬ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬįĸŇĨĳńĦĤƢȮĮĶŃŏĳĪŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀĬŇėĽƢȮěŅĔĔŅĶŏĕƟŅĽņĶĺěȮPlant ĕŀĚĭĶŇļńĪıĭĺƞŅĴňĔŅĶŒĝƟȮŏėĶŊŗŀĚ
ĪņĬŘņŏĵŖĬŒĬĔŅĶįĸŇĨĬŘņŏĵŖĬŒľƟĔńĭŀŅėŅĶĞŉŗĚĴňŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĪńŘĚľĴħȮ4 ĨńĺőħĵĪņĔŅĶĨŇħĨńŘĚĪňŗȮOPS 
BUILDING ěņĬĺĬȮ3 ĨńĺĮĶŃĔŀĭħƟĺĵȮChiller ĵňŗľƟŀȮCarrier ěņĬĺĬȮ2 ĨńĺȮľĴŅĵŏĸĕȮNo.1 ŐĸŃȮNo.2ȮŏĮƦĬȮ
Chiller ŏĔƞŅȮSpec ĮƤěěŋĭńĬĪŅĚőĶĚĚŅĬœĴƞœħƟŏħŇĬŏėĶŊŗŀĚŒĝƟĚŅĬŐĸƟĺȮŐĸŃĵňŗľƟŀȮTrane ěņĬĺĬȮ1 ĨńĺľĴŅĵŏĸĕȮ
No.3 ĕĬŅħȮ900 TR ŏĮƦĬȮChiller ŒľĴƞĪňŗĪŅĚőĶĚĚŅĬŏıŇŗĚĪņĔŅĶĨŇħĨńŘĚĞŉŗĚĴňȮSpec ĕŀĚŀŋĮĔĶĦƢŀĵŌƞĪňŗȮ0.554 
kW/TR ěŅĔĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıȮChiller ıĭĺƞŅĴňėƞŅĮĶŃĽŇĪīŇĳŅıĪņėĺŅĴŏĵŖĬŏĪƞŅĔńĭȮ0.57 kW/TR 
ŐĸŃĪņĔŅĶĨŇħĨńŘĚĪňŗȮEDC BUILDINGȮěņĬĺĬȮ1 ĨńĺȮĵňŗľƟŀȮTraneȮľĴŅĵŏĸĕȮNo.4 ĕĬŅħȮ900 TRȮŏĮƦĬȮ
Chiller ŏĔƞŅŀŅĵŋĔŅĶŒĝƟĚŅĬĮĶŃĴŅĦȮ10 ĮƖȮěŅĔĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıȮChiller ıĭĺƞŅĴňėƞŅĮĶŃĽŇĪīŇĳŅı
ĪņėĺŅĴŏĵŖĬŏĪƞŅĔńĭȮ0.72 kW/TR 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĽņĶĺěŀŋĮĔĶĦƢĶŃĭŅĵėĺŅĴĶƟŀĬħƟŅĬėŀĬŏħĬŏĞŀĶƢĕŀĚĶŃĭĭĬŘņŏĵŖĬȮ(Cooling Tower) ıĭĺƞŅȮ
Cooling Tower ĕŀĚĪŅĚőĶĚĚŅĬľĴŅĵŏĸĕȮ1,2 ȮŏĮƦĬĝĬŇħĔĸĴĞŉŗĚĴňŀŅĵŋĔŅĶŒĝƟĚŅĬĴŅĔĔĺƞŅȮ10 ĮƖȮĪņŒľƟ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚĶŃĭĭĸħĨŗņĸĚȮĞŉŗĚěŅĔĔŅĶĨĶĺěĺńħıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔńĭȮCooling 
Tower ĨńĺŏĔƞŅĴňėƞŅĽŌĚĩŉĚȮ30 kW/ĨńĺĞŉŗĚĴňĔŅĶŒĝƟıĸńĚĚŅĬĽŌĚĔĺƞŅĶŋƞĬŒľĴƞŕȮėƞŀĬĕƟŅĚĴŅĔ 

 

ĶŌĮĪňŗȮ3,//-05ȮCooling Tower ĨńĺŏĔƞŅȮ/*0ȮĕŀĚőĶĚĚŅĬ 

 
 
 

 
 
 
 
 
 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-85ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ÅBrand : Thai Cooling (Thailand)

ÅModel : TSC 1000RT

ÅManufacturing in :  Thailand.

ÅType : Counter flow type.

ÅService team : Lank of skill 

ÅPro : Big Capacity.

Good efficiency.

Price is cheaper.

ÅCons : Many moving part ( Fan, sprinkler )

High maintenance.

High Fan speed ( 6,370 m3/h )

High noise at 77 dBA.

High water drift loss.

High weight 10,650 Kg/unit.

Cannot extend Capacity.

Big size unit.

Filler life time ( < 3 years )

ÅEnergy cost  :  Motor 30 kW/unit

 
Spec ĕŀĚȮCooling Tower ĨńĺŏĔƞŅ       

                                                                                          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪņĔŅĶĮĶńĭĮĶŋĚőħĵĪņĔŅĶŏĮĸňŗĵĬȮCooling Tower ĨńĺŒľĴƞĝĬŇħŐĭĭŏľĸňŗĵĴŐĪĬĨńĺŏĔƞŅĞŉŗĚĴňĔŅĶŒĝƟıĸńĚĚŅĬ
ĬƟŀĵĔĺƞŅȮĪņŒľƟĪŅĚőĶĚĚŅĬĽŅĴŅĶĩĸħĔŅĶŒĝƟıĸńĚĚŅĬŒĬĶŃĭĭĶŃĭŅĵėĺŅĴĶƟŀĬĸĚœħƟ 
4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ľĸńĚĮĶńĭĮĶŋĚĪņŒľƟőĶĚĚŅĬĽŅĴŅĶĩĸħĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅŒĬĶŃĭĭĶŃĭŅĵėĺŅĴĶƟŀĬŐĸŃĶŃĭĭȮChiller ĸĚœħƟȮ
347,212.8 kWh/ĮƖ 

 
 

ĶŌĮĪňŗȮ5,11-28ȮCooling Tower ĨńĺŒľĴƞĪňŗőĶĚĚŅĬĪņĔŅĶĨŇħĨńŘĚŐĪĬĨńĺŏĔƞŅ 
 
 
 

ÅBrand : Marley ( USA )

ÅModel : NC8407PLS2

ÅManufacturing in :  Malaysia.(USA)

ÅType : Cross flow type.

ÅService team : Professional.

ÅPro : Flexible Capacity.

High efficiency ( New type )

Low moving part ( only fan )

Low maintenance.

Low Fan speed ( 400 m3/h )

Low noise at 63 dBA.

Lower water drift loss.

Lower weight at 7,440 Kg/ 2 units.

Extend Capacity provided.

Small size unit.

Filler is long life ( >5 years )

ÅCons :  Take time to installation.

ÅEnergy cost : Motor : 11kw x 2 Cells



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-86 

 
5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĔņĸńĚœĲĲƚŅĶĺĴĕŀĚȮChillerȮŐĸŃȮCooling Tower ĔƞŀĬĮĶńĭĮĶŋĚěŅĔĔŅĶĨĶĺěĺńħȮȮȮȮȮȮȮȮȮȮ583.6 kW 
ĔņĸńĚœĲĲƚŅĶĺĴĕŀĚȮChillerȮŐĸŃȮCooling Tower ĔƞŀĬĮĶńĭĮĶŋĚěŅĔĔŅĶĨĶĺěĺńħȮȮȮȮȮȮȮȮȮȮ542.5 kW 

*ĪņĔŅĶĨĶĺěĺńħĕĦŃĶŃĭĭĪņėĺŅĴŏĵŖĬĪņĚŅĬŏĨŖĴıŇĔńħ 
ĝńŗĺőĴĚĪņĚŅĬ     = 24   ȮȮĝńŗĺőĴĚ/ĺńĬ 
ĺńĬĪņĚŅĬĪńŘĚĮƖȮ     ; 352  Ȯ ȮȮĺńĬ-ĮƖ 
ėƞŅıĸńĚĚŅĬœĲĲƚŅĕŀĚőĶĚĚŅĬ   ; 3.12  Ȯ ȮȮĭŅĪ-kWh 
ėŇħŏĮƦĬıĸńĚĚŅĬœĲĲƚŅĔƞŀĬĮĶńĭĮĶŋĚȮ            =  583.6x24x352  
        = 4,930,252.8  ȮȮȮkWh/ĮƖ 
ėŇħŏĮƦĬıĸńĚĚŅĬœĲĲƚŅľĸńĚĮĶńĭĮĶŋĚȮ               =  542.5x24x352    
        = 4,583,040  ȮȮȮkWh/ĮƖ 
ėŇħŏĮƦĬıĸńĚĚŅĬœĲĲƚŅĪňŗĸħœħƟ   ;ȮȮȮȮ 4,930,252.8- 4,583,040  
        ; 347,212.8  ȮȮȮkWh/ĮƖ 
ėŇħŏĮƦĬėƞŅıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħ  ; 347,212.8x 3.12   
        ; 1,083,303.936  ȮȮȮĭŅĪ-ĮƖ 

6. ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ŏĚŇĬĸĚĪŋĬ     = 6,000,000  ĭŅĪ 
įĸĔŅĶĮĶŃľĵńħ     = 1,083,303.94  ĭŅĪ-ĮƖ 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ = 6,000,000/1,083,303.94Ȯ ĮƖ 
        = 5.53   ĮƖ 

 

 

 

 

 

 

 

 

 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-87ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔĶĦňĻŉĔļŅĪňŗȮ16:  ĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĪņĬŘņŏĵŖĬőħĵĔŅĶĸħŀŋĦľĳŌĴŇĬŘņľĸƞŀŏĵŖĬ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ŒĬĔĶŃĭĺĬĔŅĶ Evaporation ĴňĔŅĶħŉĚĬŘņľĸƞŀŏĵŖĬĭŅĚĽƞĺĬěŅĔĶŃĭĭĪņĬŘņŏĵŖĬ (ěŅĔľŀįŉŗĚĬŘņ) ĴŅŒĝƟŒĬĔŅĶ 
ľĸƞŀŏĵŖĬĔńĭįĸŇĨĳńĦĤƢĔƞŀĬěŃĮĸƞŀĵĔĸńĭŏĕƟŅĽŌƞľŀįŉŗĚĬŘņŏıŊŗŀĸħŀŋĦľĳŌĴŇŐĸƟĺĬņĔĸńĭĴŅŒĝƟŒľĴƞŀňĔėĶńŘĚħńĚĶŌĮ 

 
 

ĶŌĮĪňŗ 5.11-29 ĶŃĭĭľĸƞŀŏĵŖĬĪňŗŒĝƟĚŅĬŒĬĽƞĺĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĸŃĽƞĺĬĕŀĚ Evaporation (ĔƞŀĬĮĶńĭĮĶŋĚ) 
 

2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔĽĳŅıĔŅĶĪņĚŅĬĕŀĚĶŃĭĭľĸƞŀŏĵŖĬŒĬĸńĔļĦŃħńĚĔĸƞŅĺ ĪŅĚőĶĚĚŅĬıĭĺƞŅŀŋĦľĳŌĴŇĕŀĚĬŘņľĸƞŀŏĵŖĬľĸńĚ
įƞŅĬĔĶŃĭĺĬĔŅĶ Evaporation ĴŅŐĸƟĺĬńŘĬ ěŃĴňŀŋĦľĳŌĴŇĪňŗĽŌĚĕŉŘĬĮĶŃĴŅĦ 45oC ĞŉŗĚŏĴŊŗŀĬņĔĸńĭĴŅįĽĴĔńĭ
ĬŘņľĸƞŀŏĵŖĬȮŒĬĶŃĭĭĪņĬŘņŏĵŖĬŐĸƟĺ ěŃĴňįĸĪņŒľƟŀŋĦľĳŌĴŇĕŀĚĬŘņľĸƞŀŏĵŖĬĕŀĚĪńŘĚĶŃĭĭőħĵĶĺĴĽŌĚĕŉŘĬ ĬńŗĬėŊŀ
ŀŋĦľĳŌĴŇĕŀĚĬŘņľĸƞŀŏĵŖĬŒĬĽƞĺĬĪňŗĬņœĮĶŃĭŅĵėĺŅĴĶƟŀĬŒĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĔŖěŃĽŌĚĕŉŘĬŏĝƞĬĔńĬ (ĮĶŃĴŅĦ 
37oC) ĪņŒľƟŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĴňĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅĨƞŀľĬƞĺĵėĺŅĴŏĵŖĬĪňŗŏıŇŗĴĕŉŘĬ 

ĬŀĔěŅĔĬňŘ ĬŘņľĸƞŀŏĵŖĬĪňŗŀŀĔěŅĔĔĶŃĭĺĬĔŅĶ Evaporation ĬńŘĬĴňĽƞĺĬįĽĴĕŀĚĽŅĶ Aroma ĮŃĮĬĴŅħƟĺĵ
ĪņŒľƟŏĔŇħįĸĔĶŃĪĭĨƞŀėŋĦĳŅıĬŘņľĸƞŀŏĵŖĬ ėĺŅĴĽŃŀŅħĕŀĚĝŋħėŀĬŏħĬŏĞŀĶƢ ŐĸŃľŀįŉŗĚĬŘņ ĞŉŗĚŏĮƦĬŏľĨŋŒľƟ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚĶŃĭĭĴňĮƤĠľŅŏĔŇħĕŉŘĬěĬĔĶŃĪńŗĚŏĔŇħĔŅĶĬŖŀėĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ
ĨŅĴĴŅŐĸŃĽƞĚįĸĔĶŃĪĭĨƞŀĶŃĭĭĮĶńĭŀŅĔŅĻŐĸŃĽƞĺĬĕŀĚĔŅĶįĸŇĨ őħĵŒĬĔĶĦňħńĚĔĸƞŅĺĬňŘĪŅĚőĶĚĚŅĬěŃĪņ
ĔŅĶ Bypass ĬŘņľĸƞŀŏĵŖĬŒĬĽƞĺĬĬňŘĪŇŘĚŀŀĔœĮĪńĬĪň ŐĸŃĪņĔŅĶĸƟŅĚĪņėĺŅĴĽŃŀŅħĝŋħėŀĬŏħĬŏĞŀĶƢŐĸŃľŀįŉŗĚ
ĬŘņŒľƟĔĸńĭĴŅŏĮƦĬĮĔĨŇ ěŅĔĬńŘĬěŉĚėƞŀĵŏĮƕħĬņĬŘņľĸƞŀŏĵŖĬĽƞĺĬĪňŗĪŇŘĚĬňŘĔĸńĭĴŅŒĝƟŒľĴƞŀňĔėĶńŘĚ (ŏĬŊŗŀĚěŅĔĬŘņľĸƞŀ
ŏĵŖĬĪňŗĮĸƞŀĵĪŇŘĚĴňĮĶŇĴŅĦėƞŀĬĕƟŅĚĴŅĔ 

ħńĚĬńŘĬĪŅĚőĶĚĚŅĬěŉĚĔĸńĺŒĬŏĶŊŗŀĚĕŀĚėƞŅŒĝƟěƞŅĵħƟŅĬĬŘņĮĶŃĮŅĪňŗŏĔŇħĕŉŘĬľŅĔĨƟŀĚĮĸƞŀĵĪŇŘĚŀŀĔœĮĪńŘĚľĴħ) 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-88 

 

ĶŌĮĪňŗ 5.11-30 ŀŋĦľĳŌĴŇĬŘņľĸƞŀŏĵŖĬĔƞŀĬŏĕƟŅŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ (ĔƞŀĬĮĶńĭĮĶŋĚ) 
 

3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ŏıŊŗŀŐĔƟœĕĮƤĠľŅħńĚĔĸƞŅĺ ĪŅĚőĶĚĚŅĬœħƟĴňŐĬĺĪŅĚŒĬĔŅĶĮĶńĭĮĶŋĚĶŃĭĭĪƞŀĬŘņľĸƞŀŏĵŖĬŒľĴƞőħĵĔŅĶŐĵĔĺĚěĶ 
ĬŘņľĸƞŀŏĵŖĬŒĬĽƞĺĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĸŃ Evaporation ŀŀĔěŅĔĔńĬ (ħńĚĶŌĮ) ĪńŘĚĬňŘŒĬĽƞĺĬĕŀĚ 
Evaporation ĬńŘĬ 
ěŃĨƟŀĚŏıŇŗĴŏĨŇĴ (ĨŇħĨńŘĚŏıŇŗĴ) ŒĬĽƞĺĬĕŀĚľŀĶŃĭŅĵėĺŅĴĶƟŀĬĽņľĶńĭŒĝƟĶŃĭŅĵėĺŅĴĶƟŀĬĬŘņľĸƞŀŏĵŖĬĪňŗ
ľĴŋĬŏĺňĵĬŒĬĔĶŃĭĺĬĔŅĶħƟĺĵ 
4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĳŅĵľĸńĚĔŅĶĮĶńĭĮĶŋĚıĭĺƞŅŀŋĦľĳŌĴŇĕŀĚĬŘņľĸƞŀŏĵŖĬŒĬĽƞĺĬĪňŗŒĝƟĔńĭŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĬńŘĬĴňėƞŅĸħĸĚěŅĔ 37oC 
ŏľĸŊŀŏıňĵĚ 32oC ŐĸŃĝƞĺĵŒľƟŏĔŇħĔŅĶĮĶŃľĵńħıĸńĚĚŅĬŒĬĽƞĺĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ őħĵħŌěŅĔŀŋĦľĳŌĴŇ/ėĺŅĴ
ħńĬĕŀĚĽŅĶĪņėĺŅĴŏĵŖĬ ĬŀĔěŅĔĬňŘĵńĚŏĮƦĬĔŅĶŐĔƟĮƤĠľŅŒĬŏĶŊŗŀĚĕŀĚĽŅĶ Aroma ĮŃĮĬĴŅŒĬĬŘņŀńĬŏĮƦĬ
ĽŅŏľĨŋľĸńĔĕŀĚėĺŅĴĽĔĮĶĔŐĸŃĮĶŃĽŇĪīŇĳŅıĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗĸħĸĚĕŀĚĶŃĭĭĪņĬŘņŏĵŖĬœħƟŀňĔħƟĺĵ 

 
 

ĶŌĮĪňŗ 5.11-31 ĶŃĭĭľĸƞŀŏĵŖĬĪňŗŒĝƟĚŅĬŒĬĽƞĺĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŐĸŃĽƞĺĬĕŀĚ Evaporation (ľĸńĚĮĶńĭĮĶŋĚ) 
 
 
 
 
 
 

 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-89ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ěŅĔĔŅĶĨĶĺěĺńħėƞŅŐĶĚħńĬĬŘņĵŅ R-22 ĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ No.1 ŐĸŃ No.2 ĪńŘĚĔƞŀĬŐĸŃľĸńĚĮĶńĭĮĶŋĚ ŏıŊŗŀ
ėņĬĺĦėƞŅ COP ĕŀĚĶŃĭĭĪņėĺŅĴŏĵŖĬĭĬ P-h Diagram ħƟĺĵőĮĶŐĔĶĴ Refrigeration Utilities Version 
2.84 ěŃœħƟįĸĔŅĶĺŇŏėĶŅŃľƢĨŅĴĨŅĶŅĚ 

 
ľĴŅĵŏľĨŋ : 1. No.1 ŏĮƦĬ Base Unit ŐĸŃ No.2 ŏĮƦĬ Partial Unit 
2. ĕƟŀĴŌĸĔƞŀĬĮĶńĭĮĶŋĚ Ħ ĺńĬĪňŗ 2/11/2550 
3. ĕƟŀĴŌĸľĸńĚĮĶńĭĮĶŋĚ Ħ ĺńĬĪňŗ 15/11/2550 
4. ĶŅĵĸŃŏŀňĵħĔŅĶėņĬĺĦėƞŅ COP ĕŀĚőĮĶŐĔĶĴłħŌĨŅĴŏŀĔĽŅĶĪƟŅĵĴŅĨĶĔŅĶ 
ěŅĔĔŅĶĨĶĺěĺńħĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ (ĔƞŀĬĮĶńĭĮĶŋĚ) 
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ No.1 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=ȮȮȮ 55.9 kW x 8,760 ĝńŗĺőĴĚ/ĮƖ x 80% 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ375,648 ȮȮȮ   ȮȮȮ  kWh/ĮƖ 
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ No.2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ = ȮȮȮ31.9 kW x 8,760 ĝńŗĺőĴĚ/ĮƖ x 80% 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=ȮȮ 214.268 ȮȮȮȮ   ȮȮȮ  kWh/ĮƖ 
% Safety FactorȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=   80% 
ıĸńĚĚŅĬœĲĲƚŅĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=    (375,648 x 32.2% + 214,268 x 11.3%) x 80% 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ116,052ȮȮȮ      kWh/ĮƖ 
ėŇħŏĪňĵĭŏĮƦĬĬŘņĴńĬħŇĭœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=    116,052 kWh/ĮƖ x 3.6 
                                                             =    42,244,000    kWh/ĮƖ 
ėŇħŏĮƦĬėƞŅŒĝƟěƞŅĵĪňŗĮĶŃľĵńħœħƟ                          =    116,052 kWh/ĮƖ x 3.06 ĭŅĪ/kWh 
                                                             =    355,120         ĭŅĪ/ĮƖ 
6.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ŏĚŇĬĸĚĪŋĬ                                                   =    110,000         ĭŅĪ 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ                                          =    0.31               ĮƖ 

 

ĔĶĦňĻŉĔļŅĪňŗȮ17 : ĮƕħĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬȮ(Primary Pump) 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĮƤěěŋĭńĬĽĩŅĬĮĶŃĔŀĭĔŅĶŏĮƕħŒĝƟĚŅĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĕĬŅħıŇĔńħȮ3..ȮTRȮŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬȮPrimaryȮŏėĶŊŗŀĚ
ĽŌĭĬŘņŏĵŖĬȮSecondary ľŀĶŃĭŅĵėĺŅĴĶƟŀĬėĶńŘĚĸŃȮ1ȮĝŋħȮ&ĵĔŏĺƟĬĝƞĺĚľĬƟŅĶƟŀĬŏĮƕħľŀĶŃĭŅĵėĺŅĴĶƟŀĬȮ2Ȯĝŋħ' 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĨĶĺěĺńħŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬȮıĭĺƞŅĴňŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬĽŌĚĔĺƞŅıŇĔńħŀĵŌƞĮĶŃĴŅĦȮ27.9Ȯ% ŐĸŃ
ĴňŏŁħĪňŗȮCHP(S)ŏľĸŊŀŀĵŌƞȮ&ŏŁħĨŗņĔĺƞŅıŇĔńħ'ȮŒĬĕĦŃĪňŗĪņĔŅĶĨĶĺěĺńħėĺŅĴħńĬĨĔėĶƞŀĴĕŀĚȮCHP (P) ıĭĺƞŅ
ėĺŅĴħńĬĪŅĚħƟŅĬħŌħŐĸŃħƟŅĬěƞŅĵĴňėƞŅŒĔĸƟŏėňĵĚȮ&ėĺŅĴħńĬĨĔėĶƞŀĴĴňėƞŅŒĔĸƟȮ.'ȮŐĽħĚĺƞŅȮCHP (P) œĴƞœħƟĝƞĺĵ
ĽĶƟŅĚŏŁħŒľƟĔńĭĶŃĭĭȮŐĨƞĴŀŏĨŀĶƢĵńĚŒĝƟĔņĸńĚœĲĲƚŅŀĵŌƞ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   
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ĶŌĮĪňŗ 5.11-32ȮȮŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬȮPrimary 
 

3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĸħĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬȮPrimary őħĵĴňŏĪėĬŇėėŊŀȮĸħȮHead Loss ĔƞŀĬŏĕƟŅŏėĶŊŗŀĚĪņĬŘņ
ŏĵŖĬŒľƟœħƟĴŅĔĪňŗĽŋħȮėŊŀȮĔŅĶŏĮƕħĺŅĸƢĺĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬĨńĺĪňŗĮƕħŀĵŌƞĪńŘĚȮ2ȮĨńĺȮŒľƟĺŅĸƢĺŏĮƕħĽŋħȮěŅĔĬńŘĬėƞŀĵŕ
ľĶňŗĺŅĸƢĺĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņȮPrimary ĪňŗĨƟŀĚĔŅĶĮƕħěĬĺŅĸƢĺĬŘņĮƕħĽŋħȮŐĸƟĺĨĶĺěĽŀĭŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬ
ĺƞŅœħƟĨŅĴıŇĔńħŀĵŌƞľĶŊŀœĴƞȮĩƟŅœħƟĔŖŒľƟĮƕħĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬȮPrimary œħƟŏĸĵȮŐĸƟĺŏĮƕħĺŅĸƢĺĬŘņĪňŗŏĕƟŅŐĸŃ
ŀŀĔŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬȮPrimary ŒľƟĬŘņœľĸįƞŅĬĪŋĔĨńĺ 
 

ĽĳŅĺŃ 
CHW 

Flow (GPM) 
Power 
(kW) 

FLA 
(%) 

kW/TR Remark 

ĔƞŀĬĮƕħȮCHP (P) ů 3 1,535 11.8 41 0.725 ŏĮƕħŒĝƟĚŅĬȮCH ů 02 
ŒĬĕĦŃĪňŗĪņĔŅĶĪħĸŀĚ ľĸńĚĮƕħȮCHP (P) ů 3 1,483 0 41 0.695 

 

 
 

ĶŌĮĪňŗ 5.11-33  ėĺŅĴħńĬĬŘņŏĕƟŅŐĸŃŀŀĔŏėĶŊŗŀĚĽŌĭĬŘņ 
 

4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬĸħĸĚĮĶŃĴŅĦȮ3,3Ȯ% ěŅĔŏħŇĴȮŐĨƞĵńĚĽŌĚĔĺƞŅıŇĔńħŀĵŌƞȮėƞŅĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĪņĬŘņ
ŏĵŖĬȮCH ů 02 œĴƞœħƟŏĮĸňŗĵĬŐĮĸĚȮŐĨƞĽŅĴŅĶĩĸħĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅŒĬĽƞĺĬĕŀĚŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬȮPrimary ĸĚœħƟ 
5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĔƞŀĬĮĶńĭĮĶŋĚ 

 ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ = 11.8 kW x 365 day/y x 24 hr/day 
  = 103,368 kWh/ĮƖ 
 ľĸńĚĮĶńĭĮĶŋĚ 
 ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚ = 0 
 įĸĮĶŃľĵńħ  
 ĸħĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅ = 103,368 - 0 

ÅèóâÕòÚÕ­óÚîîÂ ÅèóâÕòÚÕ­óÚÿÃ­ó 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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îòÖäóÂóäăìæ îòÖäóÂóäăìæ
ÚČĈóÿãĆÚ ÚČĈóäñÛóã

Åèóâä­îÚ

( GPM ) ( GPM ) ( % ) ( kW ) ( TR ) ( kW/TR )
ÿÃ­ó îîÂ ÿÃ­ó îîÂ

CH-1 53.2 45.7 2,602 95.1 101.1 4,175 77 560 813 0.689
CH-2 53.3 46.0 1,787 95 102.0 3,020 84 469 544 0.862
CH-4 53.2 46.4 2,470 95.1 102.3 3,320 87 485 700 0.693
CH-5 53.2 47.7 3,340 95.1 102.9 2,400 92 507 765 0.663
CH-7 53.3 49.3 3,018 95.1 100.4 1,874 66 376 503 0.748
CH-8 54.6 52.7 3,950 94.8 99.3 1,874 67 381 313 1.217

CH-1 54.2 46.1 2,497 95.7 104.7 2,725 90 645 843 0.765
CH-2 54.2 48.2 2,837 95.8 102.8 3,124 96 512 709 0.722
CH-4 54.2 48.6 2,890 95.8 104.9 3,259 83 465 674 0.690
CH-5 54.2 47.6 2,859 95.7 102.9 2,929 88 489 786 0.622
CH-8 54.2 51.3 2,677 95.7 99.6 2,965 67 381 323 1.180

Â¬îÚÜäòÛÜäùÈ

ìæòÈÜäòÛÜäùÈ

ëâää×Úñ
äñÛóãÅèóâä­îÚ

( oF ) ( oF )

ÿÅäøćîÈØČóÚČĈóÿãĆÚ

îùÔìáúâõÚČĈóÿãĆÚ îùÔìáúâõÚČĈó % FLAÂČóæòÈăàà­ó Åèóâëóâóä×ĂÚ

ÂóäØČóÅèóâÿãĆÚ

  = 103,368 kWh/ĮƖ 
 ėƞŅœĲĲƚŅĪňŗĸħĸĚ = 103,368 × 3.90 
  = 403,135.20 ĭŅĪ-ĮƖ 

 

ĔĶĦňĻŉĔļŅĪňŗȮ18 : ĔŅĶĮĶńĭŀńĨĶŅĔŅĶœľĸĬŘņŏĵŖĬŐĸŃĬŘņĶŃĭŅĵŒľƟŏľĴŅŃĽĴ 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĕŉŘĬŀĵŌƞĔńĭŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬŐĸŃĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬȮőħĵĪńŗĺœĮĪňŗĳŅĶŃŏĨŖĴ
ıŇĔńħŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬĮĶŃĴŅĦȮ2,4ȮGPM/TRȮŐĸŃĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĮĶŃĴŅĦȮ3,0ȮGPM/TR 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĨĶĺěĺńħŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮıĭĺƞŅȮCH-2,ȮCH-4 ĴňėƞŅŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĵŖĬĨŗņĔĺƞŅıŇĔńħȮėŊŀȮ-30%ȮŐĸŃȮ-
4% ĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚȮCH-2, CH-5, CH-7 ŐĸŃCH-8 ĨŗņĔĺƞŅıŇĔńħȮėŊŀȮ-4Ȯ%, -25%, -38% ŐĸŃȮ-38% ėƞŅ
ĽĴĶĶĩĬŃŏĜĸňŗĵĶĺĴȮŏĪƞŅĔńĭȮ0.766ȮkW/TR ĴňĬŘņȮBy-pass įƞŅĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĝŋħĪňŗœĴƞĴňĔŅĶŒĝƟĚŅĬȮĪņŒľƟ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬĨŗņĸĚŐĸŃŀŋĦľĳŌĴŇĬŘņěƞŅĵěĶŇĚĽŌĚĔĺƞŅĪňŗŏėĶŊŗŀĚĪņœħƟȮŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĽŌĚ
ĴŅĔȮ&ĮĶŃĴŅĦȮ90oF) ŏĬŊŗŀĚěŅĔľŀĶŃĭŅĵėĺŅĴĶƟŀĬĝņĶŋħȮėĺŅĴŏĵŖĬĪņœħƟĶĺĴĮĶŃĴŅĦȮ3,325 TR ĔņĸńĚœĲĲƚŅ
ŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬĶĺĴȮ617 kW ĔņĸńĚœĲĲƚŅŏėĶŊŗŀĚĽŌĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĶĺĴȮ488 kW 

 

3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĮƕħĺŅĸƢĺȮBy-pass ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĝŋħĪňŗœĴƞœħƟŏĮƕħŒĝƟĚŅĬȮŐĸŃĽĴħŋĸĬŘņŏĕƟŅŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮĨŅĴıŇĔńħŏėĶŊŗŀĚȮőħĵĬŘņ
ŏĵŖĬœħƟĴŅĔĔĺƞŅıŇĔńħȮ10% ĬŘņĶŃĭŅĵĮĶńĭŒľƟıŀħňȮėŊŀĬŘņŏĵŖĬȮCH-1, CH2ĩŉĚCH5,ȮŐĸŃCH-7,8 ȮŏĪƞŅĔńĭȮ2,420   
2,820  ŐĸŃȮ2,640  GPM ĬŘņĶŃĭŅĵȮCH-1, CH2ĩŉĚCH5,ȮŐĸŃCH-7,8 ȮŏĪƞŅĔńĭȮ2,760   3,200 ŐĸŃȮ3,000 GPM 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-92 

     
 

ĶŌĮĪňŗ 5.11-34 ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ ŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬȮŐĸŃŏėĶŊŗŀĚĽŌĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬ 
 

4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ŏĴŊŗŀĮƕħĺŅĸƢĺȮBy-pass ŐĸŃĽĴħŋĸĬŘņȮŀńĨĶŅĔŅĶœľĸĬŘņŏĵŖĬŐĸŃĬŘņĶŃĭŅĵŏĕƟŅŏėĶŊŗŀĚȮĴňėƞŅŒĔĸƟŏėňĵĚėƞŅĪňŗŏľĴŅŃĽĴȮȮĪņ
ŒľƟėƞŅĽĴĶĶĩĬŃőħĵĶĺĴĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬħňĕŉŘĬȮőħĵ kW/TRȮĶĺĴĴňėƞŅȮ0,749ȮkW/TRȮĔņĸńĚœĲĲƚŅŏėĶŊŗŀĚĽŌĭĬŘņ
ŏĵŖĬĸħĸĚŏľĸŊŀȮ567 kW ĔņĸńĚœĲĲƚŅŏėĶŊŗŀĚĽŌĭĬƟŅĶŃĭŅĵėĺŅĴĶƟŀĬĶĺĴŏľĸŊŀȮ484 kW 
5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĶŃĵŃŏĺĸŅħņŏĬŇĬĔŅĶ  : ħņŏĬŇĬĔŅĶœħƟĪńĬĪň 
ŏĚŇĬĸĚĪŋĬ    : œĴƞŒĝƟŏĚŇĬĸĚĪŋĬ 
įĸĮĶŃľĵńħıĸńĚĚŅĬœĲĲƚŅ  : 494,403 kWh/y  0.0174 ktoe/y 
įĸĮĶŃľĵńħħņŏĬŇĬĚŅĬ  : 1,977,612 ĭŅĪ-y 

ȮȮȮȮȮȮȮȮȮȮĶŃĵŃŏĺĸŅėŊĬĪŋĬ   : ĪńĬĪň 
6.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ȮŐĬĺĪŅĚĔŅĶĕĵŅĵįĸ 
ŏĴŊŗŀŀńĨĶŅĔŅĶœľĸŏľĴŅŃĽĴŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĪņėĺŅĴŏĵŖĬœħƟĴŅĔĕŉŘĬȮėĺĶėĺĭėŋĴĔŅĶŏĮƕħŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒľƟ
ŏľĴŅŃĽĴ 

ĺŇīňĔŅĶėņĬĺĦįĸĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 
 ĔƞŀĬĮĶńĭĮĶŋĚ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ = (1,10Ȯx 0.766 x 12.4 x 365 x 0.8) 
  )[( 617 )Ȯ488 ) x 14.7 x  365 ] 

  = 9,221,997 )Ȯ5,928,878 
  = 15,150,875ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮkWh/y 
 ľĸńĚĮĶńĭĮĶŋĚ 
 ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ = (3,325x 0.749 x12.4 x 365 x 0.8)  
   + [( 567 + 484 ) x 14.7 x  365 ] 
  = 9,017,331Ȯ+ 5,639,141 
  = 14,656,472  kWh/y 
 įĸĮĶŃľĵńħ 
 ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĸħĸĚ = 15,150,875 -  14,656,472 
  = 494,403 kWh/y 
 ėƞŅıĸńĚĚŅĬœĲĲƚŅĸħĸĚ = 494,403 x 4.0 
  = 1,977,612 ĭŅĪ-ĮƖ 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-93ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔĶĦňĻŉĔļŅĪňŗȮ19 : ĸħĔŅĶĽŌĠŏĽňĵěŅĔȮAuto Balancing ŒĬĶŃĭĭĪƞŀĬŘņŏĵŖĬ 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĴňĔŅĶĨŇħĨńŘĚȮAuto Balancing ĪňŗŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĪŋĔĝŋħȮĨĶĺěĽŀĭŐĶĚħńĬĽŌĠŏĽňĵĨĔėĶƞŀĴĪňŗĴňėƞŅŏĔŊŀĭȮ40ȮPsig (28 
m) ĞŉŗĚėŇħŏĮƦĬŀńĨĶŅĽƞĺĬĪňŗĽŌĚĴŅĔȮŏĴŊŗŀŏĪňĵĭĔńĭıŇĔńħĕŀĚĮƤƩĴĬŘņŏĵŖĬȮ(ıŇĔńħȮ47.5ȮmȮĪňŗȮ1,600ȮGPM) ŒĬĕĦŃĪňŗŏėĶŊŗŀĚ
ĽŌĭĬŘņŏĵŖĬȮĴňĔŅĶĨŇħĨńŘĚŀŋĮĔĶĦƢėĺĭėŋĴėĺŅĴŏĶŖĺĶŀĭȮ(VSD) ĽŅĴŅĶĩĮĶńĭĶŀĭľĶŊŀėĺŅĴĩňŗŏıŊŗŀėĺĭėŋĴŀńĨĶŅĔŅĶœľĸ
œħƟ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ėĺŅĴħńĬĽŌĠŏĽňĵŒĬĶŃĭĭĽŌĚĽƞĚįĸŒľƟŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĸħĨŗņĸĚŐĸŃœĴƞŏıňĵĚıŀĔńĭĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ėĺĶĸħĔŅĶĽŌĠŏĽňĵőħĵĔŅĶĩŀħȮAuto Balancing ŀŀĔȮŐĸŃŒĝƟĺŇīňĽĴħŋĸĔŅĶœľĸőħĵĔŅĶľĶňŗĺŅĸƢĺĪňŗȮChiller ŐĨƞĸŃ
ĝŋħŐĪĬȮĞŉŗĚȮChiller ŐĨƞĸŃĝŋħȮĴňŀŋĮĔĶĦƢĺńħŀńĨĶŅĔŅĶœľĸĬŘņŏĵŖĬȮŐĽħĚėƞŅĪňŗľĬƟŅěŀėĺĭėŋĴŀĵŌƞŐĸƟĺȮĔŖěŃĪņŒľƟĸħĔŅĶ
ĽŌĠŏĽňĵŒĬĶŃĭĭĪƞŀĬŘņŏĵŖĬœħƟȮĽŅĴŅĶĩŒĝƟȮVSD ĮĶńĭĶŀĭĴŀŏĨŀĶƢŒĬĔŅĶėĺĭėŋĴĔŅĶœľĸĬŘņŏĵŖĬȮĞŉŗĚěŃĮĶŃľĵńħ
ıĸńĚĚŅĬœħƟŀĵƞŅĚĴŅĔȮĞŉŗĚĨŅĴĔġĕŀĚĮƤƩĴȮėŊŀ 

3

2

1

2

1

Q
Q

P
p

öö
÷

õ
ææ
ç

å
= ľĶŊŀȮP2 = P1 (Q2/Q1)3 

 ėŅħĺƞŅȮŀńĨĶŅĔŅĶœľĸěŃŏıŇŗĴĕŉŘĬĨŅĴȮHead ĪňŗĸħĸĚĮĶŃĴŅĦȮ/.-0.%ȮŏĴŊŗŀŒĝƟȮVSD ĔŖěŃĸħĔŅĶŒĝƟıĸńĚĚŅĬ
ĨŅĴŀńĨĶŅĔŅĶœľĸĪňŗŏıŇŗĴĕŉŘĬȮėŊŀ 

ĸħĔŅĶŀńĨĶŅĔŅĶœľĸȮ10%ȮP2 = P1 (90/100)3 = (0.729)P1 
ĸħĔŅĶŀńĨĶŅĔŅĶœľĸȮ20%ȮP2 = P1 (80/100)3 = (0.512)P1 
 

      
 

ĶŌĮĪňŗ 5.11-35 ȮĔŅĶĨĶĺěĺńħŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 
 

4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĽŅĴŅĶĩĸħŀńĨĶŅĔŅĶœľĸĪňŗŏıŇŗĴĕŉŘĬœħƟȮ10-20%ȮėŇħŏĮƦĬıĸńĚĚŅĬĪňŗĸħĸĚœħƟȮ20-50%ȮőħĵĪňŗĽŅĴŅĶĩĮĶńĭŀńĨĶŅĔŅĶ
œľĸĬŘņŏĵŖĬŒľƟŏľĴŅŃĽĴĔńĭėĺŅĴĨƟŀĚĔŅĶœħƟȮőħĵėƞŅĽĴĶĶĩĬŃŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĵńĚŏľĴŊŀĬŏħŇĴ 
 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-94 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĔƞŀĬĮĶńĭĮĶŋĚȮ  

ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ =Ȯ220.4ȮkW × (13.31 h/d × 365 h/y) 
    = 1,070,736.26 kWh/y 

ľĸńĚĮĶńĭĮĶŋĚ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚ = 1,070,736.26 kWh/y × (100 ů 30)/100 
    = 1,070,736.26 × 0.7 

     = 749,515.38 kWh/y 
įĸĮĶŃľĵńħ 

ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĸħĸĚ  =ȮıĸńĚĚŅĬĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚȮůȮıĸńĚĚŅĬĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚ 
     = 1,070,736.26 ůȮ749,515.38 
     = 321,220.88 kWh/y 

ėƞŅıĸńĚĚŅĬœĲĲƚŅĸħĸĚ  = 321,220.88 kWh/y × 3.85 ĭŅĪ/kWh 
     = 1,236,700.39 ĭŅĪ-ĮƖ 

ŏĚŇĬĸĚĪŋĬ   =  50,000 ĭŅĪ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃĵŃŏĺĸŅėŊĬĪŋĬ  =  0.04 ĮƖ 
ĔĶĦňĻŉĔļŅĪňŗȮ20 : ĸħŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬ 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĪņĚŅĬĪňŗĳŅĶŃőľĸħĨŗņĮĶŃĴŅĦȮ15-30%ȮőħĵŀńĨĶŅĔŅĶœľĸĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬȮĮĶŃĴŅĦȮ1,000 
GPMȮľĶŊŀȮ66% ĽƞĚįĸŒľƟĽŇŘĬŏĮĸŊŀĚıĸńĚĚŅĬœĲĲƚŅĪňŗŏėĶŊŗŀĚĽŌĭĬŘņ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĕĦŃĪňŗŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĪņĚŅĬĪňŗĳŅĶŃĨŗņĔĺƞŅıŇĔńħĴŅĔȮŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĽŅĴŅĶĩĸħĸĚŒľƟ
ŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟĚŅĬěŃĽƞĚįĸŒľƟĔņĸńĚœĲĲƚŅĪňŗŏėĶŊŗŀĚĽŌĭĬŘņŒĝƟĸħĸĚ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪňŗĳŅĶŃőľĸħȮ15-30% ĽŅĴŅĶĩĸħŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĸĚœħƟŀňĔőħĵŒľƟĴŅĔĔĺƞŅĳŅĶŃőľĸħ
ĮĶŃĴŅĦȮ20-30% &ŏĝƞĬĳŅĶŃőľĸħȮ30% ŀńĨĶŅĔŅĶœľĸŀŅěŏĪƞŅĔńĭȮ50-60% ľĶŊŀĮĶŃĴŅĦȮ750-900ȮGPM' őħĵ
ĪħĽŀĭŏıŊŗŀħŌįĸĔĶŃĪĭĨƞŀėƞŅĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚȮ&őħĵĴňĔŅĶĨĶĺěĽŀĭěŋħœĔĸľĶŊŀěŋħĪňŗŀŅěĴňįĸĔĶŃĪĭħƟĺĵ' 
 

   ȮȮ  
 

ĶŌĮĪňŗ 5.11-36Ȯ ŀńĨĶŅĔŅĶœľĸŐĸŃĔņĸńĚœĲĲƚŅȮCDP-01ȮĔƞŀĬĮĶńĭĮĶŋĚ 
 

4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĸħŀńĨĶŅĔŅĶœľĸĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬěŅĔȮ994 GPM ŏľĸŊŀȮ700 GPM ľĶŊŀȮ46% ĮĶŅĔĢĺƞŅŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵ
ėĺŅĴĶƟŀĬĵńĚŒĔĸƟŏėňĵĚĕŀĚŏħŇĴȮŐĨƞŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵŀŀĔĽŌĚĕŉŘĬŏĸŖĔĬƟŀĵĞŉŗĚĵńĚœĴƞĴňįĸĨƞŀėƞŅĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĪņ
ĬŘņŏĵŖĬȮĔņĸńĚœĲĲƚŅıŇĔńħȮPumpȮĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĸħĸĚěŅĔȮ18.5ȮkW ŏľĸŊŀȮ16.3ȮkW 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-95ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
 

Chiller 
CHW Temp 

CHW 
FLOW  

CDP Temp 
CDW 
FLOW 

FLA  
&%' 

Power 
&kW' 

Cooling 
Load 
&TR' 

kW/TR ľĴŅĵŏľĨŋ EnterinḡF LeavinḡF EnterinḡF LeavinḡF 

ĔƞŀĬ
ĮĶńĭȮ

CH-02 
54.3  48.0 610  77.6 Ȯ81.4 994 21.3 71 160 0.444 

Flow ĬŘņ
ĶŃĭŅĵȮ994Ȯ

GPM 
ľĸńĚ
ĮĶńĭȮ

CH-02 
53.4  47.6 610  77.7  83.1 700 19.4 63 147 0.429 

Flow ĬŘņ
ĶŃĭŅĵȮ700 

GPM 
 

ȮȮ  
 

ĶŌĮĪňŗ 5.11-37ȮȮȮ ŀńĨĶŅĔŅĶœľĸŐĸŃĔņĸńĚœĲĲƚŅȮCDP-01 ľĸńĚĮĶńĭĮĶŋĚ 
 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĔƞŀĬĮĶńĭĮĶŋĚ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ  = kW×ĝńŗĺőĴĚĔŅĶĪņĚŅĬ 
 = /6,3×Ȯ&02×143' 
 = /40,060  kWh/ĮƖ 
ľĸńĚĮĶńĭĮĶŋĚ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚȮ = 16.3× &02×143' 
 = 142,788 kWh/ĮƖ 
įĸĮĶŃľĵńħ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĸħĸĚ = ıĸńĚĚŅĬĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ-ıĸńĚĚŅĬĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚ 
 = 162,060Ȯ-Ȯ142,788  
 = 19,272   kWh/ĮƖ 
ėƞŅıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĸħĸĚ = /7,272 × 4.00 
 = 77,088,.. ĭŅĪ-ĮƖ 

 

 

 

 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-96 

ĔĶĦňĻŉĔļŅĪňŗȮ21 : ĮĶńĭĽĴħŋĸĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ěŅĔĔŅĶĽņĶĺěľŀĶŃĭŅĵėĺŅĴĶƟŀĬĪńŘĚ 0 ĝŋħȮıĭĺƞŅĭĶŇŏĺĦĶńĭĬŘņŒĬŐĨƞĸŃĝƞŀĚĴňĶŃħńĭĬŘņœĴƞŏĪƞŅĔńĬŐĸŃĭŅĚĩŅħĔŖ
ĬŘņŐľƟĚĭŅĚĩŅħĔŖĴňĬŘņĬƟŀĵŏĔŇĬœĮ ĭŅĚĩŅħĔŖĴŅĔŏĔŇĬœĮ ěŃĽƞĚįĸŒľƟĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗŀŀĔĴŅĴňŀŋĦľĳŌĴŇĽŌĚ
ĽƞĚįĸĨƞŀĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬŏĕƟŅŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĽŌĚĕŉŘĬĽƞĚįĸŒľƟĽĴĶĶĩĬŃŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĸħĨŗņĸĚ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ü ĔŅĶŏĮƕħȮValve ĪňŗȮCT ĴŅĔĕŉŘĬŐĸƟĺĪņėĺŅĴĽŃŀŅħıĶƟŀĴĪńŘĚĮĶńĭĽĴħŋĸĬŘņŒĬŐĨƞĸŃĩŅħŒľƟŏĪƞŅĔńĬĪńŘĚľĴħ 
ü ĪņĔŅĶĨĶĺěĺńħėƞŅŀŋĦľĳŌĴŇĕŀĚĬŘņĶŃĭŅĵȮıĶƟŀĴĪńŘĚŏĔŖĭĕƟŀĴŌĸĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĪńŘĚȮ0Ȯĝŋħ 

 
Chiller 
ĔƞŀĬ
ĮĶńĭ 

CHW Temp CHW 
FLOW 
&GPM' 

CDP Temp CDW 
FLOW 
&GPM' 

FLA  
&%' 

Power 
&kW' 

Cooling 
Load 

Chiller 
Perf. 

kW/TR 

Power 
CDP 

02+04 
Entering 

F̄ 
Leaving 

F̄ 
Entering 

F̄ 
Leaving 

F̄ 
CH-02 52.2 44.6 928 82.7 93.9 650 82 183 294 0.622 62.1 
CH-03 52.2 45.0 900 82.5 94.5 650 88 184 270 0.719 62.1 

  ȮȮ  
 

ĶŌĮĪňŗ 5.11-38 ȮĩŅħĕŀĚȮCT ĨŀĬĬŘņŐľƟĚ 
 

4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ü ĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĸħĸĚȮĽĴĶĶĩĬŃŏėĶŊŗŀĚĪņĬŘņŏĵŖĬħňĕŉŘĬȮŒĬĩŅħĴňĶŃħńĭĬŘņĪňŗıŀŕĔńĬȮŀńĨĶŅĔŅĶœľĸ
ĴŅĔĕŉŘĬěŅĔŏħŇĴȮ29% ĔņĸńĚœĲĲƚŅĪňŗȮCDP-02+04 ŏıŇŗĴĴŅĔĕŉŘĬŏĸŖĔĬƟŀĵ 
 

 Chiller 
ľĸńĚĮĶńĭ 

CHW Temp CHW 
FLOW 
&GPM' 

CDP Temp CDW 
FLOW 
&GPM' 

FLA  
&%' 

Power 
&kW' 

Cooling 
Load 

Chiller 
Perf. 

kW/TR 

Power 
CDP 

02+04 
Entering 

F̄ 
Leaving 

F̄ 
Entering 

F̄ 
Leaving 

F̄ 
CH-02 3/,0 22,2 706 6.,3 67,7 62. 53 /45 07. .,354 42,1 
CH-03 3/,7 22,7 7.. 6.,2 7.,2 62. 7/ /53 041 .,443 42,1 
 
 
 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-97ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
 

ĶŌĮĪňŗ 5.11-39Ȯ CT ĨŀĬĽĴħŋĸĬŘņŐĸƟĺ 
 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĔƞŀĬĮĶńĭĮĶŋĚ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ  = Y&/61)/62ȮkW' × /0 h/d × &143-0 d/y' × 0.8[ 
  + Y(11,7)06,0 kW' × /0Ȯh/d × &143-0 d/y'] 
 = 642,984 + 135,999 
 = 778,983  kWh/ĮƖ 
ľĸńĚĮĶńĭĮĶŋĚ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚȮ = Y&/67)/75ȮkW' × /0 h/d × &143-0 d/y' × 0.8[ 
  + Y(14,7)09.4 kW' × /0Ȯh/d × &143-0 d/y'] 
 = 599,184Ȯ+Ȯ140,817 
 = 740,001   kWh/ĮƖ 
įĸĮĶŃľĵńħ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĸħĸĚ = 778,983Ȯ-Ȯ740,001  
 = 38,982   kWh/ĮƖ 
ėƞŅıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĸħĸĚ = 38,982  x 3.8. 
 = 148,13/,4. ĭŅĪ-ĮƖ 

 

ĔĶĦňĻŉĔļŅĪňŗȮ22 : ĮĶńĭĮĶŋĚľŀĶŃĭŅĵėĺŅĴĶƟŀĬěŅĔĭƞŀŏĮƦĬĶŅĚĬŘņ 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ŀŅėŅĶĨŇħĨńŘĚľŀĶŃĭŅĵėĺŅĴĶƟŀĬŐĭĭŏĮƕħȮőħĵĬŘņĪňŗŀŀĔěŅĔľŀĶŃĭŅĵėĺŅĴĶƟŀĬĩŌĔĮĸƞŀĵĴŅĶĺĴĔńĬĪňŗĭƞŀĬŘņĪňŗ
ŏĮƕħĽŌƞĭĶĶĵŅĔŅĻŐĸŃĩŌĔŐĽĚŐħħĪņŒľƟŀŋĦľĳŌĴŇĬŘņĪňŗŏĕƟŅȮChiller ĽŌĚĩŉĚȮ91 0C ĽƞĚįĸŒľƟĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĪņ
ĬŘņŏĵŖĬĸħĨŗņĸĚȮŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĪņėĺŅĴŏĵŖĬĸħĸĚĪņŒľƟĨƟŀĚŏĮƕħŒĝƟĚŅĬŒĬěņĬĺĬĴŅĔĕŉŘĬĽƞĚįĸŒľƟ
ĽŇŘĬŏĮĸŊŀĚıĸńĚĚŅĬ 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-98 

2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĨĶĺěĺńħľŀĶŃĭŅĵėĺŅĴĶƟŀĬȮıĭĺƞŅŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĪňŗĪņœħƟŏĪƞŅĔńĭȮ91°F őħĵŏĮƕħľŀĶŃĭŅĵ
ėĺŅĴĶƟŀĬĕĬŅħȮ1,200 TR ĪńŘĚľĴħȮ8ȮĝŋħȮŀŋĦľĳŌĴŇĬŘņĪňŗĨĔěŅĔȮCooling ĔƞŀĬĸĚĭƞŀĺńħœħƟȮ85°F ĨƞŅĚěŅĔ
ŀŋĦľĳŌĴŇĔĶŃŏĮŅŃŏĮƖĵĔĕŀĚŀŅĔŅĻȮ5.8°FȮŐĨƞŏĴŊŗŀĸĚœĮĶĺĴŒĬĭƞŀĪņŒľƟŀŋĦľĳŌĴŇĬŘņĶĺĴŏĪƞŅĔńĭȮ91°FȮĨƞŅĚěŅĔ
ŀŋĦľĳŌĴŇĔĶŃŏĮŅŃŏĮƖĵĔȮ11,8°F 
 

ľŀĶŃĭŅĵ
ėĺŅĴĶƟŀĬ 

Temp. ĽĩŅĺŃŀŅĔŅĻ 

Temp.ŒĬĭƞŀ 
(°F) 

 
Approch Temp. 

ŏĕƟŅ 
(°F) 
ŀŀĔ 
 (°F) 

Tdb 
(°F) 

#RH 
 (°F) 

 
Twb 
(°F) 

 
ĔƞŀĬĸĚĭƞŀ 

(°F) 

 
ŒĬĭƞŀ 
(°F) 

CT-1ĩŉĚȮ6 99.7 85 91.9 60 79.2 91 5.8 11.8 
 

3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĸħĕĬŅħĭƞĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬŏľĸŊŀŏĮƦĬĶŅĚĬŘņȮĸħŏĺĸŅĶńĭėĺŅĴĶƟŀĬěŅĔŐħħŐĸŃŀŋĦľĳŌĴŇŀŅĔŅĻŐĺħĸƟŀĴȮěŃ
ĪņŒľƟŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵŏĕƟŅȮChiller ŒĔĸƟŏėňĵĚĔńĭŀŋĦľĳŌĴŇĪňŗĨĔĸĚěŅĔȮCooling Tower ĔƞŀĬĸĚĭƞŀȮĸħŀŋĦľĳŌĴŇ
œħƟȮ5-6°FőħĵĪńŗĺœĮĩƟŅĸħŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬœħƟȮĪŋĔȮ 1°FěŃĽŅĴŅĶĩĸħĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚŏėĶŊŗŀĚĪņĬŘņ
ŏĵŖĬœħƟĮĶŃĴŅĦȮ2-2# 

 
ȮȮ 

ĶŌĮĪňŗȮ5.11-40ȮĭƞŀĬŘņŀŀĔěŅĔľŀĶŃĭŅĵėĺŅĴĶƟŀĬ 
 

4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĸħŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵœħƟȮĮĶŃĴŅĦȮ5°FȮľĶŊŀĸħĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮ10-20# 

 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-99ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
          ĔƞŀĬĮĶńĭĮĶŋĚ  
 ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ = ıĸńĚĚŅĬœĲĲƚŅĪňŗŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ 

= TR í íĝńŗĺőĴĚĨƞŀĮƖȮíOF  

     = 3,781 í 0.575í 4,015í 0.8 
     = 6,983,128.9 kWh/yr 
          ľĸńĚĮĶńĭĮĶŋĚ 

 ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚ = 6,983,128.9í(1 - ) 

     = 6,983,128.9í 0.9   
= 6,284,816   kWh/yr 

           įĸĮĶŃľĵńħ 
 ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĸħĸĚ  = ıĸńĚĚŅĬĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚȮů ıĸńĚĚŅĬľĸńĚĮĶńĭĮĶŋĚ 
     = 6,983,128.9 ů 6,284,816 
     = 698,312.9 

ėƞŅıĸńĚĚŅĬœĲĲƚŅĸħĸĚ  = 698,312.9 kWh/yr í 3.5 ĭŅĪ-kWh 
  = 2,444,095.15 ĭŅĪ-ĮƖ 
 ŏĚŇĬĸĚĪŋĬ ; 500,000 ĭŅĪ 
 ĶŃĵŃŏĺĸŅėŊĬĪŋĬ ; .,0 ĮƖ 

 
 

ĔĶĦňĻŉĔļŅĪňŗȮ23ȮȮ: ĔŅĶĨŇħĨńŘĚȮInvertor ĪňŗȮAHU 
1.ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬĴňĔŅĶŒĝƟĶŃĭĭĮĶńĭŀŅĔŅĻŐĭĭĪņĬŘņŏĵŖĬȮőħĵŒĝƟȮAHU ĔĶŃěŅĵĸĴěƞŅĵœĮĵńĚĽƞĺĬĨƞŅĚŕĕŀĚıŊŘĬĪňŗĮĶńĭ
ŀŅĔŅĻȮőħĵȮBlower ĕŀĚȮAHU œĴƞĽŅĴŅĶĩĮĶńĭėĺŅĴŏĶŖĺĶŀĭĨŅĴĳŅĶŃĔŅĶĮĶńĭŀŅĔŅĻĪňŗŏĮĸňŗĵĬŐĮĸĚ 
2.ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ŒĬĕĦŃĪňŗĳŅĶŃĔŅĶĮĶńĭŀŅĔŅĻĸħĨŗņĸĚıńħĸħĔŖĶńĭĳŅĶŃėĚĪňŗĽƞĚįĸŒľƟĽŇŘĬŏĮĸŊŀĚıĸńĚĚŅĬœĲĲƚŅ 
3.ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĨŇħĨńŘĚȮInvertor ėĺĭėŋĴĶŀĭĴŀŏĨŀĶƢıńħĸĴȮAHU őħĵŒľƟĸħĶŀĭĸĚŏĴŊŗŀŀŋĦľĳŌĴŇľƟŀĚœħƟĨŅĴĨƟŀĚĔŅĶĨŅĴĪňŗ
ĮĶńĭĨńŘĚœĺƟ 
4.ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ıńħĸħĪņĚŅĬĪňŗȮ45 Hz ĸħĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅœħƟȮ211,466.40 kWh/year 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-100 

 Ȯ      
 

ĶŌĮĪňŗȮ5.11-41ȮȮĨŇħĨńŘĚȮInvertor ŐĸŃŀŋĮĔĶĦƢėĺĭėŋĴ 
 

5.ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 

Panel Name 
ĔņĸńĚœĲĲƚŅĪňŗĺńħœħƟȮ&kW)   

ĔƞŀĬ ľĸńĚ ĸħĸĚ 

AHU-10-1 1.84 1.33 0.51 

OAHU-4-3 1.35 0.82 0.53 

OAHU-4-2 2.45 1.7 0.75 

AHU-7 3.32 2.23 1.09 

AHU-9 3.9 2.8 1.1 

AHU-NEW-3 5.43 4.02 1.41 

OAHU-NEW-1 6.54 4.7 1.84 

AHU-NEW-1(6-3) 12.82 9.1 3.72 

AHU 3-1 7.9 5.92 1.98 

AHU 2-5-1 32.36 28.2 4.16 

AHU 2-5-2 43.25 36.2 7.05 

ĶĺĴĔņĸńĚœĲĲƚŅĪňŗĸħĸĚ 24.14 

ŏĺĸŅŒĝƟĚŅĬĨƞŀĺńĬ = 24 hr/day 

ĺńĬĪņĚŅĬĨƞŀĮƖ = 365 day/year 
ėŇħŏĮƦĬıĸńĚĚŅĬĪňŗĮĶŃľĵńħȮȮ     ȮȮȮ
= 24.14 x 24 x 365 kWh/year 

 = 211,466.40  kWh/year 

ėŇħŏĮƦĬŏĚŇĬĪňŗĮĶŃľĵńħœħƟ = 211,466.40 x 2 .81 Ŏ-year 

 =           594,220.58  Ŏ-year 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-101ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

6.ĔŅĶĺŇŏėĶŅľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ŏĚŇĬĸĚĪŋĬ   ; 1,167,000 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭŅĪ 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ   ; 1,167,000 / 594,220.58  
    = 1.97                    ĮƖ 

 
ĔĶĦňĻŉĔļŅĪňŗȮ24ȮȮ: ĔŅĶĨŇħĨńŘĚȮInvertor ŒľƟĮƤƩĴĬŘņŏĵŖĬȮ&Chilled Water) 
1.ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬĴňĔŅĶŒĝƟĬŘņŏĵŖĬŏıŊŗŀŒĝƟŒĬĶŃĭĭĮĶńĭŀŅĔŅĻȮŐĸŃȮŏėĶŊŗŀĚěńĔĶȮĞŉŗĚĕĬŅħĕŀĚĮƤƩĴĩŌĔŀŀĔŐĭĭĴŅŒľƟėĶŀĭėĸŋĴ
ĮĶŇĴŅĦĔŅĶŒĝƟĪńŘĚľĴħȮŐĨƞĮƤěěŋĭńĬĔĶŃĭĺĬĔŅĶįĸŇĨĭŅĚĽƞĺĬĩŌĔŏĮĸňŗĵĬŐĮĸĚœĮȮĪņŒľƟėĺŅĴĨƟŀĚĔŅĶĬŘņŏĵŖĬĸħĸĚȮ
ĮƤƩĴěŉĚĴňĕĬŅħŒľĠƞŏĔŇĬěņŏĮƦĬ 
2.ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĮƤƩĴĬŘņŏĵŖĬĕĬŅħ15 HP ŒľĠƞŏĔŇĬėĺŅĴěņŏĮƦĬȮĪņŒľƟŏĔŇħŐĶĚħńĬĳŅĵŒĬĪƞŀĽŌĚȮőĶĚĚŅĬĨƟŀĚŏĮƕħŒľƟȮBypass ĬŘņŏĵŖĬ
ŒĬĶŃĭĭĔĸńĭĴŅȮĽƞĚįĸŒľƟĽŇŘĬŏĮĸŊŀĚıĸńĚĚŅĬŒĬŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬȮ 
3.ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪņĔŅĶĨŇħĨńŘĚȮInvertor ŒľƟĔńĭŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬěņĬĺĬȮ2 ĝŋħȮŏıŊŗŀĸħĶŀĭŐĪĬĔŅĶ BypassȮěŃĽƞĚįĸŒľƟĸħĔŅĶŒĝƟ
ĔņĸńĚœĲĲƚŅŏĮƦĬĔņĸńĚĽŅĴĕŀĚĶŀĭĪňŗĸħĸĚ 
4.ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĪņĔŅĶĮĶńĭėĺŅĴĩňŗĪňŗȮ43 Hz ĽƞĚįĸŒľƟĸħĔņĸńĚœĲĲƚŅĸĚěŅĔŏħŇĴȮ11 kW ŏĮƦĬȮ6.6 kW 
 

Ȯ  
 

ĶŌĮĪňŗ5.11-42ȮȮĨŇħĨńŘĚȮInvertor ŒľƟĔńĭŏėĶŊŗŀĚĽŌĭĬŘņŏĵŖĬěņĬĺĬȮ0Ȯĝŋħ 
 

5.ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĔņĸńĚœĲĲƚŅĪňŗŒĝƟĔƞŀĬĨŇħȮInvertor = ȮȮȮȮ//           kW 
ĔņĸńĚœĲĲƚŅĪňŗŒĝƟľĸńĚĨŇħȮInvertor =     4,4 ȮȮȮȮȮȮȮȮȮȮkW 
ěņĬĺĬĮƤƩĴĬŘņĪňŗĨŇħĨńŘĚȮInvertor =     0 ȮȮȮȮȮȮȮȮȮȮpcs. 
ėŇħŏĮƦĬĔņĸńĚœĲĲƚŅĪňŗĸħĸĚ(2ĝŋħ) =ȮȮȮȮȮȮȮȮȮȮȮȮȮ6,6           kW 
ĽńħĽƞĺĬĔŅĶĪņĚŅĬĕŀĚĮƤƩĴ ȮȮȮȮȮȮȮȮȮȮ=             7.ȮȮȮȮȮȮȮȮȮȮȮȮȮ#  
ĝńŗĺőĴĚĪņĚŅĬĨƞŀĺńĬ  =             02           hr/day 
ĺńĬĪņĚŅĬĨƞŀĮƖ  ȮȮȮȮȮȮȮȮȮȮ=             1..           day/year 
ĝńŗĺőĴĚĪņĚŅĬĨƞŀĮƖ ȮȮȮȮȮȮȮȮȮȮ=             4*26. hr/year 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-102 

ėŇħŏĮƦĬıĸńĚĚŅĬœĲĲƚŅĪňŗĸħĸĚĨƞŀĮƖȮȮȮȮȮ=             6,6 x 4,26. kWh/year 
Ȯ Ȯ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=             35*.02 ȮȮȮȮȮȮȮȮȮȮkWh/year 
ėƞŅœĲĲƚŅĨƞŀľĬƞĺĵ  ȮȮȮ=             1,.. ȮȮȮȮȮȮȮȮȮȮBaht/kWh 
ėŇħŏĮƦĬėƞŅœĲĲƚŅĪňŗĸħĸĚĨƞŀĮƖ ȮȮȮ=             /5/*.50,..Ȯ  ȮȮȮȮȮBaht/year 
6.ĔŅĶĺŇŏėĶŅľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ŏĚŇĬĸĚĪŋĬ  ȮȮȮȮȮȮȮȮȮȮȮȮ=            200,000.00  Baht 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ Ȯ ȮȮȮȮȮȮȮȮȮȮȮ=             1.17 ȮȮȮȮȮȮȮȮȮȮȮyear 

 
ĔĶĦňĻŉĔļŅĪňŗȮ25ȮȮ: ĔŅĶŏĮĸňŗĵĬĲƕĸŏĸŀĶƢľŀĶŃĭŅĵėĺŅĴĶƟŀĬ 
1.ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĶŃĭĭĪņėĺŅĴŏĵŖĬĨŇħĨńŘĚľŀĶŃĭŅĵėĺŅĴĶƟŀĬĕĬŅħȮ/53ȮĨńĬėĺŅĴŏĵŖĬȮĴňĔŅĶĪņĚŅĬȮ02ȮĝńŗĺőĴĚĨƞŀĺńĬȮ143ȮĺńĬȮ
ĨƞŀĮƖȮ 
2.ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶȮĽņĶĺěıĭĺƞŅĽĳŅıĕŀĚŐįƞĬĲƕĸŏĸŀĶƢĳŅĵŒĬľŀĶŃĭŅĵėĺŅĴĶƟŀĬħńĚĔĸƞŅĺĴňĽĳŅıĝņĶŋħŐĸŃĴňĨŃœėĶƞŏĔŅŃ
ěņĬĺĬĴŅĔȮĞŉŗĚĪņŒľƟȮĮĶŃĽŇĪīŇĳŅıĔŅĶĔĶŃěŅĵİŀĵĬŘņĸħĸĚȮĸƞĚįĸŒľƟœĴƞĽŅĴŅĶĩĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚĬŘņœħƟħň
ŏĪņĪňŗėĺĶȮĸƞĚįĸŒľƟĽŅĶĪņėĺŅĴŏĵŖĬĴňŀŋĦľĳŌĴŇĽŌĚĕŉŘĬȮĪņŒľƟĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĪņėĺŅĴŏĵŖĬĕŀĚĶŃĭĭĸħĸĚȮ 
3.ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ħņŏĬŇĬĔŅĶŏĮĸňŗĵĬŐįƞĬĲƕĸŏĸŀĶƢĳŅĵŒĬľŀĶŃĭŅĵėĺŅĴĶƟŀĬĕĬŅħȮ175ĨńĬėĺŅĴŏĵŖĬ ěņĬĺĬȮ1 ĝŋħ 
4.ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ľĸńĚěŅĔĪņĔŅĶŏĮĸňŗĵĬŐįƞĬĲƕĸŏĸŀĶƢĕŀĚľŀĶŃĭŅĵėĺŅĴĶƟŀĬŐĸƟĺȮıĭĺƞŅĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĔĶŃěŅĵİŀĵĬŘņħňĕŉŘĬȮ
ĽŅĴŅĶĩĸħŀŋĦľĳŌĴŇĬŘņœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĽŅĴŅĶĩĸħĔņĸńĚœĲĲƚŅĪňŗŒĝƟĔńĭŏėĶŊŗŀĚŀńħĽŅĶĪņėĺŅĴŏĵŖĬĕĬŅħȮ/3.Ȯ
ŐĶĚĴƟŅĸĚœħƟ 
 

Ȯ  
 

ĶŌĮĪňŗ5.11-43ȮȮȮľŀĶŃĭŅĵėĺŅĴĶƟŀĬȮ&Cooling tower) ĔƞŀĬŐĸŃľĸńĚŏĮĸňŗĵĬŐįƞĬĲƕĸŏĸŀĶƢ 
 
 
 
 
 
 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-103ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

5.ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĕƟŀĴŌĸĪńŗĺœĮ 
ĔņĸńĚœĲĲƚŅŏėĶŊŗŀĚŀńħĽŅĶĪņėĺŅĴŏĵŖĬĔƞŀĬĮĶńĭĮĶŋĚȮ; P, = /.7 kW 
ĔņĸńĚœĲĲƚŅŏėĶŊŗŀĚŀńħĽŅĶĪņėĺŅĴŏĵŖĬľĸńĚĮĶńĭĮĶŋĚȮ; P0 ;Ȯ/.1 kW 
ĝńŗĺőĴĚĔŅĶĪņĚŅĬȮ; hr                                                         ȮȮȮȮȮ= 02 ĝńŗĺőĴĚ-ĺńĬ 
ĺńĬĪņĚŅĬȮ; d ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ;Ȯ143 ĺńĬ-ĮƖ 
ėƞŅıĸńĚĚŅĬœĲĲƚŅŏĜĸňŗĵȮ; CE                                                   = 1,0/ ĭŅĪ-kWh 
ĶŃħńĭĔŅĶŒĝƟıĸńĚĚŅĬĔƞŀĬĮĶńĭĮĶĚ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮ;ȮPi x hr x d 
                                                                              = 109 x 24 x 365  
                                                                    = 954,840  kWh/ĮƖ 
 ėƞŅœĲĲƚŅĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ                                             = 954,840 kWh/ĮƖȮx 3.21ȮĭŅĪ-kWh 
                                                                                  = 3,065,036.40 ĭŅĪ-ĮƖ 
ĶŃħńĭĔŅĶŒĝƟıĸńĚĚŅĬľĸńĚĮĶńĭĮĶĚ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮ;ȮPn x hr x d 
                                                                              = 103 x 24 x 300  
                                                                     = 902,280  kWh/ĮƖ  
 ėƞŅœĲĲƚŅĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= 902,280 kWh/ĮƖȮx 3.21ȮĭŅĪ-kWh
                                                           = 2,896,318.80 ĭŅĪ-ĮƖ 
įĸĮĶŃľĵńħĪňŗŏĪŇħĕŉŘĬ 
ıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħœħƟ ȮȮȮȮ;ȮıĸńĚĚŅĬœĲĲƚŅȮ&ĔƞŀĬĮĶńĭĮĶŋĚ'Ȯ-ȮıĸńĚĚŅĬœĲĲƚŅȮ&ľĸńĚĮĶńĭĮĶŋĚ' 
                                                                       = 954,840 -902,280  
                                                                       = 52,560 kWh/ĮƖ 
ėŇħŏĮƦĬŏĚŇĬĪňŗĮĶŃľĵńħœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ;ȮıĸńĚĚŅĬœĲĲƚŅĪňŗĮĶŃľĵńħœħƟȮx CE 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ;Ȯ30*34. x 1,0/  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ;Ȯ/46*5/5,4. ĭŅĪ-ĮƖ 
6.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ĶŅėŅŐįƞĬĲƕĸŏĸŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮ;Ȯ/7*.32 ĭŅĪ 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ;ȮŏĚŇĬĸĚĪŋĬȮ-ȮěņĬĺĬŏĚŇĬĪňŗĮĶŃľĵńħœħƟ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ;Ȯ/7*.32Ȯ-Ȯ/46*5/5  
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ;Ȯ.,// ĮƖ 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-104 

5.12 ŏĪėőĬőĸĵňĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ȮŏĪėőĬőĸĵňĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĩŊŀŏĮƦĬĔŅĶŏĪėĬŇėĔŅĶĮĶńĭĮĶŋĚŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟıĸńĚĚŅĬ
ĕŀĚőĶĚĚŅĬŒľƟĽŌĚĕŉŘĬŐĸŃĪńĬĽĴńĵ 

5.12.1 ŏĪėőĬőĸĵňĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵŁňĪœĮĮƝȮ(Heat Pipe Dehumidification) 

1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵňȮ(1) 
ŁňĪœĮĮƝȮėŊŀȮŀŃœĶ 
ŁňĪœĮĮƝėŊŀŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬľĶŊŀĽƞĚĩƞŅĵėĺŅĴĶƟŀĬœħƟőħĵœĴƞĨƟŀĚŒĝƟıĸńĚĚŅĬěŅĔ
ĳŅĵĬŀĔȮĽƞĺĬĮĶŃĔŀĭĕŀĚŁňĪœĮĮƝěŃŏĮƦĬĪƞŀőĸľŃĪňŗĮƕħľńĺĪƟŅĵĳŅĵŒĬŏĮƦĬĽŋĠĠŅĔŅĻĪňŗĴňĽŅĶĪņĚŅĬȮ
&Working Fluid) ĭĶĶěŋŀĵŌƞĳŅĵŒĬȮĞŉŗĚĴńĔěŃŏĮƦĬĽŅĶĪņėĺŅĴŏĵŖĬȮ&Refrigerant) ĲĶňŀŀĬȮ22ȮľĶŊŀȮ134a ĔŅĶ
ĪņĚŅĬĕŀĚŁňĪœĮĮƝŀŅĻńĵľĸńĔĔŅĶŏĮĸňŗĵĬĽĩŅĬŃěŅĔĔŅĶĶŃŏľĵŐĸŃėĺĭŐĬƞĬĶƞĺĴĔńĭŐĶĚőĬƟĴĩƞĺĚĕŀĚĽŅĶ
ĪņĚŅĬȮőħĵœĴƞŒĝƟıĸńĚĚŅĬěŅĔĳŅĵĬŀĔȮ&Passive) ĔĸƞŅĺėŊŀĽŅĶĪņĚŅĬŒĬĪƞŀħƟŅĬĪňŗĨŗņĔĺƞŅŏĴŊŗŀœħƟĶńĭėĺŅĴĶƟŀĬ
ĔŖěŃĶŃŏľĵŏĮƦĬœŀĸŀĵĕŉŘĬŀňĔħƟŅĬĪňŗĽŌĚĔĺƞŅŐĸƟĺėŅĵėĺŅĴĶƟŀĬŀŀĔȮĪņŒľƟœŀĕŀĚĽŅĶĪņĚŅĬĴňŀŋĦľĳŌĴŇĸħĸĚĩŉĚ
ěŋħėĺĭŐĬƞĬȮŐĸƟĺĔĸŅĵŏĮƦĬĕŀĚŏľĸĺĨĔĸĚĽŌƞħƟŅĬĪňŗĨŗņĔĺƞŅŀňĔėĶńŘĚȮŐĸŃħƟĺĵŏľĨŋĬňŘěŉĚŏĶňĵĔħƟŅĬĪňŗŀĵŌƞĨŗņĔĺƞŅĺƞŅ
ħƟŅĬĶŃŏľĵȮ&Evaporation Section) ŐĸŃŏĶňĵĔħƟŅĬĪňŗŀĵŌƞĽŌĚĔĺƞŅĺƞŅħƟŅĬėĺĭŐĬƞĬȮ&Condensation Section) 
ħńĚŐĽħĚŒĬĶŌĮĪňŗȮ5,12-1 
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of cylinder to the environment;

vapor condenses to liquid phase.

DD

D. Liquid returns by gravity to the

lower part of cylinder (evaporating

section).

DD

D. Liquid returns by gravity to the

lower part of cylinder (evaporating

section).

 
 

ĶŌĮĪňŗȮ5.12-1 ŐĽħĚőėĶĚĽĶƟŅĚĳŅĵŒĬĕŀĚŁňĪœĮĮƝ (1) 
 

ĔŅĶŒĝƟŁňĪœĮĮƝŒĬĔŅĶĸħėĺŅĴĝŊŘĬ 
ŁňĪœĮĮƝĽŅĴŅĶĩŒĝƟŒĬĔŅĶĸħėĺŅĴĝŊŘĬŒĬĶŃĭĭĮĶńĭŀŅĔŅĻȮőħĵĔŅĶĨŇħĨńŘĚŁňĪœĮĮƝėĶƞŀĴėŀĵĸƢŏĵŖĬȮ(Cooling 
Coil) ĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻȮŁňĪœĮĮƝĪňŗĨŇħĨńŘĚěŃŐĭƞĚŏĮƦĬȮ2ȮĽƞĺĬȮĽƞĺĬŐĶĔȮŏĶňĵĔĺƞŅȮĽƞĺĬŒľƟėĺŅĴŏĵŖĬŏĭŊŘŀĚĨƟĬȮ
(Precool Heat Pipe Section) ĞŉŗĚŀĵŌƞĪŅĚĝƞŀĚĸĴŏĕƟŅĔƞŀĬĪňŗĪňŗěŃįƞŅĬėŀĵĸƢŏĵŖĬȮŏĴŊŗŀŀŅĔŅĻĶƟŀĬįƞŅĬŁňĪœĮĮƝ
ĽƞĺĬĬňŘȮŀŅĔŅĻĶƟŀĬĔŖěŃĩƞŅĵŏĪėĺŅĴĶƟŀĬŒľƟŐĔƞŁňĪœĮĮƝȮŀŅĔŅĻĪňŗįƞŅĬœĮĵńĚėŀĵĸƢŏĵŖĬěŉĚĴňŀŋĦľĳŌĴŇĸħĸĚĔĺƞŅ
ĮĔĨŇȮĪņŒľƟėŀĵĸƢŏĵŖĬĪņĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŏĬŊŗŀĚěŅĔœŀĬŘņĔĸńŗĬĨńĺœħƟĴŅĔȮŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻĪňŗįƞŅĬ
ėŀĵĸƢŏĵŖĬěŃŏĵŖĬĔĺƞŅŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪńŗĺœĮȮ(Overcooled Air) 
ŒĬĕĦŃĪňŗŁňĪœĮĮƝĽƞĺĬŐĶĔĶńĭıĸńĚĚŅĬěŅĔĸĴĶƟŀĬȮĽŅĶĪņėĺŅĴŏĵŖĬĳŅĵŒĬĨńĺŁňĪœĮĮƝěŃĶŃŏľĵŐĸŃıŅ 
ėĺŅĴĶƟŀĬĪňŗœħƟĶńĭěŅĔŀŅĔŅĻĶƟŀĬĬńŘĬœĮĵńĚŁňĪœĮĮƝĽƞĺĬĪňŗĽŀĚȮ(Reheat Heat Pipe Section) ŏĴŊŗŀŀŅĔŅĻěŅĔ



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-105ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ėŀĵĸƢŏĵŖĬįƞŅĬŁňĪœĮĮƝĽƞĺĬĪňŗĽŀĚȮĔŖěŃœħƟĶńĭėĺŅĴĶƟŀĬěŅĔŁňĪœĮĮƝĽƞĺĬĬňŘȮĪņŒľƟŀŅĔŅĻĪňŗįƞŅĬĶŃĭĭĴňŀŋĦľĳŌĴŇĪňŗ
ıŀŏľĴŅŃĕńŘĬĨŀĬĪńŘĚľĴħŏĔŇħĕŉŘĬőħĵœĴƞŀŅĻńĵıĸńĚĚŅĬěŅĔĳŅĵĬŀĔȮŐĸŃįĸĪňŗœħƟėŊŀȮŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻ
ĽŅĴŅĶĩħŉĚŏŀŅėĺŅĴĝŊŘĬŀŀĔěŅĔŀŅĔŅĻœħƟĽŌĚĩŉĚȮ50%-100% ĕŀĚĶŃĭĭĮĔĨŇ 
 

Increased Condensate

Precool                                            Reheat

 
 

ĶŌĮĪňŗȮ5.12-2 ĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵŁňĪœĮĮƝ (1) 

 
2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴ 
ĔŅĶėĺĭėŋĴėĺŅĴĝŊŘĬŒĬĶŃĭĭĮĶńĭŀŅĔŅĻőħĵĪńŗĺœĮěŃŒĝƟėŀĵĸƢŏĵŖĬŏıŊŗŀĪņľĬƟŅĪňŗŒĬĔŅĶħŉĚėĺŅĴĝŊŘĬŀŀĔěŅĔ
ŀŅĔŅĻȮőħĵŀŅĔŅĻĳŅĵĬŀĔĪňŗĶƟŀĬĝŊŘĬŏĴŊŗŀįƞŅĬėŀĵĸƢŏĵŖĬĔŖěŃėŅĵėĺŅĴĶƟŀĬĽńĴįńĽȮ&Sensible Heat) ĪņŒľƟ
ŀŋĦľĳŌĴŇĨŗņĸĚȮĩƟŅėŀĵĸƢŏĵŖĬĴňŀŋĦľĳŌĴŇĨŗņĔĺƞŅěŋħĔĸńŗĬĨńĺĕŀĚœŀĬŘņȮ&Dew Point) œŀĬŘņĭŅĚĽƞĺĬěŃėŅĵėĺŅĴ
ĶƟŀĬŐİĚȮ&Latent Heat) ıĶƟŀĴĪńŘĚėĺĭŐĬƞĬŏĮƦĬľĵħĬŘņȮŒĬĔĶĦňĬňŘŀŅĔŅĻĪňŗįƞŅĬĔŅĶħŉĚėĺŅĴĝŊŘĬŀŀĔŐĸƟĺěŃ
ŏĵŖĬěńħȮ&Overcooled Air) œĴƞŏľĴŅŃĽĴĪňŗěŃĽƞĚįƞŅĬŏĕƟŅœĮĵńĚıŊŘĬĪňŗĪņĚŅĬœħƟȮěŉĚĨƟŀĚŒĝƟĕħĸĺħœĲĲƚŅľĶŊŀĪƞŀ
ŐĔƠĽĶƟŀĬĪņŒľƟŀŋĦľĳŌĴŇĽŌĚĕŉŘĬĔĺƞŅŏħŇĴȮŏıŊŗŀŒľƟœħƟŀŅĔŅĻĪňŗŀŋĦľĳŌĴŇĽĭŅĵȮ&Comfortable Air) ĪņŒľƟĨƟŀĚŒĝƟ
ıĸńĚĚŅĬĽŌĚŏıŊŗŀĪņŒľƟŀŅĔŅĻŏĵŖĬŐĸŃĶƟŀĬŒĬĳŅĵľĸńĚȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ5,/0-3 ŐĸŃŐįĬĳŌĴŇȮPsychrometric 
ŒĬĶŌĮȮ5,12-4 

 
 

ĶŌĮĪňŗȮ5,12-3 ŐĽħĚĔŅĶĸħėĺŅĴĝŊŘĬŒĬĶŃĭĭĮĶńĭŀŅĔŅĻĪńŗĺœĮ (1) 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-106 
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ĶŌĮĪňŗȮ5.12-4 ŐįĬĳŌĴŇȮPsychrometric ĕŀĚĔŅĶĸħėĺŅĴĝŊŘĬŒĬĶŃĭĭĮĶńĭŀŅĔŅĻĪńŗĺœĮ (2) 
 
ŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭĶŃĭĭŏħŇĴȮĔŅĶĨŇħĨńŘĚŁňĪœĮĮƝěŉĚĽŅĴŅĶĩĸħėĺŅĴĝŊŘĬĕŀĚŀŅĔŅĻȮőħĵœĴƞĨƟŀĚŒĝƟıĸńĚĚŅĬŒĬ
ĔŅĶĸħŀŋĦľĳŌĴŇŀŅĔŅĻŒľƟŏĵŖĬĔĺƞŅĮĔĨŇȮ(Overcool) ŏıŊŗŀħŉĚėĺŅĴĝŊŘĬȮŐĸŃœĴƞĨƟŀĚŒĝƟœĲĲƚŅľĶŊŀıĸńĚĚŅĬėĺŅĴ
ĶƟŀĬŒĬĔŅĶŏıŇŗĴŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻȮ(Reheat) ŒľƟŏĮƦĬœĮĨŅĴĪňŗĨƟŀĚĔŅĶȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ5,12-5 ŐĸŃŐįĬĳŌĴŇȮ
Psychrometric ŒĬĶŌĮȮ5,12-6 
 

 
 

ĶŌĮĪňŗȮ3,/0-3 ŐĽħĚĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵŁňĪœĮĮƝ (1) 
 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-107ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 
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BY COOLING

SYSTEM WITH

HEAT PIPES

COOLING COIL Dh
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ĶŌĮĪňŗȮ3,/0-4 ŐįĬĳŌĴŇȮPsychrometric ĕŀĚĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵŁňĪœĮĮƝ (2) 

 
3. ĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
ěŅĔĕƟŀĴŌĸĔĶĦňĻŉĔļŅĔŅĶĨŇħĨńŘĚŒĬĨƞŅĚĮĶŃŏĪĻȮ(3)ȮŐĸŃĔĶĦňĻŉĔļŅŒĬĮĶŃŏĪĻœĪĵȮ(4)ȮĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵŁňĪ
œĮĮƝĽŅĴŅĶĩĸħĔŅĶŒĝƟıĸńĚĚŅĬĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶĸħėĺŅĴĝŊŘĬĕŀĚŀŅĔŅĻĪňŗŏĨŇĴŏĕƟŅĽŌƞĶŃĭĭĮĶńĭŀŅĔŅĻȮœħƟ
ĮĶŃĴŅĦȮ30%-50#ȮŏĴŊŗŀŏĪňĵĭĔńĭĶŃĭĭĸħėĺŅĴĝŊŘĬŏħŇĴĪňŗĪņŒľƟŀŅĔŅĻŏĵŖĬĸĚĔĺƞŅĮĔĨŇȮ(Overcool)ȮŐĸŃŒĝƟ
ıĸńĚĚŅĬœĲĲƚŅľĶŊŀıĸńĚĚŅĬėĺŅĴĶƟŀĬŒĬĔŅĶŏıŇŗĴŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻŒĬĳŅĵľĸńĚȮ(Reheat) 

ĪńŘĚĬňŘĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬĽŅĴŅĶĩŐĽħĚŒľƟŏľŖĬœħƟħńĚĔĶĦňĨńĺŀĵƞŅĚĔŅĶĨŇħĨńŘĚĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵ
ŁňĪœĮĮƝĔńĭĶŃĭĭĮĶńĭŀŅĔŅĻĕŀĚőĶĚıĵŅĭŅĸȮ(6)ȮŏıŊŗŀĨƟŀĚĔŅĶėĺĭėŋĴĽĳŅĺŃŀŅĔŅĻŒĬıŊŘĬĪňŗľƟŀĚįƞŅĨńħŒľƟŀĵŌƞĪňŗȮ
22 oC 50% RHȮőħĵĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵŁňĪœĮĮƝĽŅĴŅĶĩŒľƟįĸĮĶŃľĵńħŏĴŊŗŀŏĪňĵĭĔńĭĶŃĭĭŏħŇĴĪňŗŒĝƟĔŅĶĪņ
ėĺŅĴŏĵŖĬŐĸŃĔŅĶŒĝƟĕħĸĺħŒľƟėĺŅĴĶƟŀĬħƟĺĵœĲĲƚŅĕĬŅħȮ3.5 kWȮħńĚĬňŘ 
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ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-108 

 
 ĶŅĵĸŃŏŀňĵħ ĔŅĶĮĶńĭŀŅĔŅĻŐĸŃėĺĭėŋĴėĺŅĴĝŊŘĬ 
  ĶŃĭĭŏħŇĴĪňŗĨŇħĨńŘĚ 

Heater 
ĶŃĭĭĪňŗĨŇħĨńŘĚ Heat 

Pipe 
 ŀŅĔŅĻŏĕƟŅ (oFDB/oFWB) - 80.2 / 69.6 

PRECOOL ŀŅĔŅĻŀŀĔ (oFDB/oFWB) - 70.5 / 66.6 
 ĮĶŇĴŅĦĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 

(Btu/h) 
- 11,807 (0.98 Ton) 

 ĔņĸńĚœĲĲƚŅĪňŗŒĝƟ (kW) - - 
 ŀŅĔŅĻŏĕƟŅ (oFDB/oFWB) 80.2 / 69.6 70.5 / 66.6 

COOLING 
COIL 

ŀŅĔŅĻŀŀĔ (oFDB/oFWB) 51 / 50 51 / 50 

 ĕĬŅħĪņėĺŅĴŏĵŖĬ (Btu/h) 66,511 (5.5 Ton) 54,704 (4.6 Ton) 
 ĔņĸńĚœĲĲƚŅĪňŗŒĝƟ (kW) 6.6 5.5 
 ŀŅĔŅĻŏĕƟŅ (oFDB/oFWB) 51 / 50 51 / 50 

REHEAT ŀŅĔŅĻŀŀĔ (oFDB/oFWB) 60.8 / 54.1 60.8 / 54.1 
 ĕĬŅħĪņėĺŅĴĶƟŀĬ (Btu/h) 11,807 (0.98 Ton) 11,807 (0.98 Ton) 
 ĔņĸńĚœĲĲƚŅĪňŗŒĝƟ (kW) 3.5 - 
 ĔņĸńĚœĲĲƚŅĪňŗŒĝƟĶĺĴ (kW) 10.1 5.5 
 ĔņĸńĚœĲĲƚŅĪňŗĮĶŃľĵńħœħƟ (kW) - 4.6 (46%) 

 
ıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟŏĪƞŅĔńĭıĸńĚĚŅĬĪňŗĸħĸĚŒĬĔŅĶĪņėĺŅĴŏĵŖĬŐĸŃıĸńĚĚŅĬĪňŗĸħĸĚŒĬĔŅĶŒľƟėĺŅĴĶƟŀĬĔńĭ
ŀŅĔŅĻȮĞŉŗĚĶĺĴĔńĬœħƟŏĪƞŅĔńĭȮ4.6 kW ľĶŊŀėŇħŏĮƦĬĮĶŃĴŅĦȮ46% ŏĴŊŗŀŏĪňĵĭĔńĭĶŃĭĭŏħŇĴ 
4. ĽĳŅıĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟŏĪėőĬőĸĵň 
ŏĪėőĬőĸĵňĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵŁňĪœĮĮƝŏľĴŅŃĽņľĶńĭőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴľĶŊŀŀŅėŅĶĮĶńĭŀŅĔŅĻĪňŗĨƟŀĚĔŅĶ
ėĺĭėŋĴėĺŅĴĝŊŘĬŒĬıŊŘĬĪňŗľĶŊŀĔĶŃĭĺĬĔŅĶįĸŇĨŒľƟŀĵŌƞŒĬĝƞĺĚėĺŅĴĝŊŘĬĽńĴıńĪīƢȮ40%-60%RHȮŏıŊŗŀĪħŐĪĬ
ĶŃĭĭėĺĭėŋĴėĺŅĴĝŊŘĬŏħŇĴĪňŗĴňĔŅĶŒĝƟıĸńĚĚŅĬĽŌĚȮőħĵĽŅĴŅĶĩŀŀĔŐĭĭĨŇħĨńŘĚŁňĪœĮĮƝŏĕƟŅĔńĭėŀĵĸƢŏĵŖĬĕŀĚ
ŏėĶŊŗŀĚŏĨŇĴŀŅĔŅĻȮ(Fresh Air Unit) ľĶŊŀŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬȮ(Air Handling Unit) ĶŃĭĭĮĶńĭŀŅĔŅĻœħƟĪńĬĪňȮ
ŐĸŃĵĔŏĸŇĔĔŅĶŒĝƟĕħĸĺħėĺŅĴĶƟŀĬŒĬĔŅĶŏıŇŗĴŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻ 
ŒĬĔĶĦňŀŀĔŐĭĭĨŇħĨńŘĚĶŃĭĭĮĶńĭŀŅĔŅĻŒľĴƞĔŅĶŒĝƟĶŃĭĭŁňĪœĮĮƝŒĬĔŅĶĸħėĺŅĴĝŊŘĬĔŖěŃĝƞĺĵŒľƟĸħĕĬŅħ
ėŀĵĸƢŏĵŖĬĸĚœħƟȮŏĬŊŗŀĚěŅĔȮCooling Load ĪňŗĸħĸĚȮěŅĔĔŅĶȮPrecool ŀŅĔŅĻħƟĺĵŁňĪœĮĮƝ 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-109ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
ĶŌĮĪňŗȮ5.12-7 ŐĽħĚĔŅĶĨŇħĨńŘĚŁňĪœĮĮƝĔńĭėŀĵĸƢŏĵŖĬĕŀĚŏėĶŊŗŀĚŏĨŇĴŀŅĔŅĻ (1) 

 
5. ĔĸŋƞĴŏĮƚŅľĴŅĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňȮ(3) (5) (6)Ȯ 
ĔĸŋƞĴĕŀĚőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŐĸŃŀŅėŅĶĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĬňŘȮœħƟŐĔƞ 
¶ őĶĚĚŅĬįĸŇĨĝŇŘĬĽƞĺĬŏėĶŊŗŀĚěńĔĶ 
¶ őĶĚĚŅĬįĸŇĨĝŇŘĬĽƞĺĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
¶ őĶĚĚŅĬįĸŇĨŀŅľŅĶ 
¶ őĶĚĚŅĬįĸŇĨĵŅ 
¶ ľƟŀĚŏĔŖĭįĸŇĨĳńĦĤƢ 
¶ ľƟŀĚėĺĭėŋĴĔĶŃĭĺĬĔŅĶįĸŇĨȮ(Control Room) 
¶ ľƟŀĚŏėĶŊŗŀĚĴŊŀĽŊŗŀĽŅĶȮ(Communication Room) 
¶ ľƟŀĚįƞŅĨńħŒĬőĶĚıĵŅĭŅĸ 
¶ ľƟŀĚıńĔĕŀĚőĶĚŐĶĴ 
¶ łĸł 
6.ȮĶŅėŅĕŀĚŏĪėőĬőĸĵň 
ěŅĔĕƟŀĴŌĸĕŀĚįŌƟěņľĬƞŅĵŒĬĮĶŃŏĪĻœĪĵȮĶŅėŅŏĜĸňŗĵĕŀĚŀŋĮĔĶĦƢĶĺĴĔŅĶĨŇħĨńŘĚĕŀĚŁňĪœĮĮƝĞŉŗĚĨŇħĨńŘĚĔńĭėŀĵĸƢ
ŏĵŖĬĕŀĚŏėĶŊŗŀĚĽƞĚĸĴŏĵŖĬľĶŊŀŏėĶŊŗŀĚŏĨŇĴŀŅĔŅĻĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻȮěŃŀĵŌƞĪňŗĮĶŃĴŅĦȮ15,000 ĭŅĪĨƞŀĨńĬ
ėĺŅĴŏĵŖĬȮőħĵĴňŀŅĵŋŒĝƟĚŅĬĮĶŃĴŅĦȮ20 ĮƖ 
7.ȮĶŃĵŃŏĺĸŅėŊĬĪŋĬĕŀĚŏĪėőĬőĸĵň 
ěŅĔĕƟŀĴŌĸěŅĔĔĶĦňĻŉĔļŅŒĬĨƞŅĚĮĶŃŏĪĻȮ(3)ȮŐĸŃĔĶĦňĻŉĔļŅĔŅĶĨŇħĨńŘĚŒĝƟĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵŁňĪœĮĮƝŒĬ
ĮĶŃŏĪĻœĪĵȮ(4)ȮŏĪėőĬőĸĵňĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵŁňĪœĮĮƝĽŅĴŅĶĩŒľƟįĸĮĶŃľĵńħĞŉŗĚĴňĶŃĵŃŏĺĸŅėŊĬĪŋĬĮĶŃĴŅĦ
œĴƞŏĔŇĬȮ1 ĮƖ 
8. įĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 
ŏĬŊŗŀĚěŅĔŁňĪœĮĮƝŏĮƦĬĪƞŀĮƕħŐĸŃœĴƞĴňĽƞĺĬŏėĸŊŗŀĬĪňŗȮĴňőŀĔŅĽĬƟŀĵĴŅĔĪňŗěŃŏĔŇħĔŅĶĶńŗĺœľĸĕŀĚĽŅĶĪņėĺŅĴŏĵŖĬ
ŀŀĔĽŌƞĽŇŗĚŐĺħĸƟŀĴȮŀĵƞŅĚœĶĔŖĨŅĴįŌƟįĸŇĨĽƞĺĬŒľĠƞŒĬĮƤěěŋĭńĬœħƟŏĮĸňŗĵĬĴŅŒĝƟĽŅĶĪņėĺŅĴŏĵŖĬȮR-134a ĪħŐĪĬȮ
R-22 ŒĬĔŅĶįĸŇĨŁňĪœĮĮƝȮŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴıŇīňĽŅĶĴŀĬĪĶňŀŀĸŒĬĔŅĶėĺĭėŋĴĮĶŇĴŅĦĔŅĶŒĝƟĽŅĶĪņėĺŅĴŏĵŖĬ
ĪňŗĴňįĸĨƞŀĔŅĶĪņĸŅĵőŀőĞĬŒĬĝńŘĬĭĶĶĵŅĔŅĻ 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-110 

9. ėĺŅĴŐıĶƞľĸŅĵŐĸŃĻńĔĵĳŅıĔŅĶĕĵŅĵįĸŒĬĮĶŃŏĪĻœĪĵ 
ěŅĔĔŅĶĨĶĺěĽŀĭĔńĭįŌƟěņľĬƞŅĵŐĸŃģŅĬĕƟŀĴŌĸőĶĚĚŅĬŀŅėŅĶėĺĭėŋĴĕŀĚȮıı,ȮĮĶŃĴŅĦĔŅĶĺƞŅĴňĔŅĶĬņ
ŏĪėőĬőĸĵňĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵŁňĪœĮĮƝœĮĮĶŃĵŋĔĨƢŒĝƟŐĸƟĺĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶĮĶŃĴŅĦœĴƞŏĔŇĬȮ4#ȮĕŀĚ
ěņĬĺĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĬňŘœħƟ (ĮĶŃĴŅĦȮ101 ŐľƞĚěŅĔȮ2,223 ŐľƞĚ) 

őħĵŏĴŊŗŀıŇěŅĶĦŅĔĸŋƞĴŏĮƚŅľĴŅĵĔŅĶŒĝƟŏĪėőĬőĸĵňĬňŘȮŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŐĸŃŀŅėŅĶĪňŗĴňĻńĔĵĳŅıŐĸƟĺıĭĺƞŅȮ
ŏĪėőĬőĸĵňĬňŘĽŅĴŅĶĩĕĵŅĵįĸŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňĔŅĶŒĝƟıĸńĚĚŅĬĶĺĴĔńĬĮĶŃĴŅĦȮ472Ȯktoe ĨŅĴĕƟŀĴŌĸ
ĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚĮĶŃŏĪĻŒĬĮƖȮ2549 (7) ŐĸŃěŅĔĔŅĶĮĶŃĴŅĦĔŅĶŒĬĔĶĦňĪňŗȮ20#ȮĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶ
ĪňŗĴňĻńĔĵĳŅıŏľĸƞŅĬňŘĬņŏĪėőĬőĸĵňœĮĮĶŃĵŋĔĨƢŒĝƟěŃĪņŒľƟŏĔŇħįĸĮĶŃľĵńħıĸńĚĚŅĬŒľƟĔńĭĮĶŃŏĪĻœħƟĮƖĸŃ
ĮĶŃĴŅĦȮ756ȮĸƟŅĬĭŅĪ 
10. ĨńĺŀĵƞŅĚĔĶĦňĻŉĔļŅ (4)  
ĔĶĦňĻŉĔļŅ:  őĶĚĚŅĬĭĶŇļńĪȮĔŋĸīĶȮŏėŀĶƢĭňŘȮěņĔńħȮ(ĴľŅĝĬ) 
ĮĶŃŏĳĪőĶĚĚŅĬ:  įĸŇĨėŀĴŏıĶĽŏĞŀĶƢ 
ĔŅĶŒĝƟŏĪėőĬőĸĵň: ĨŇħĨńŘĚŁňĪœĮĮƝĪħŐĪĬŏėĶŊŗŀĚĸħėĺŅĴĝŊŘĬŏħŇĴŐĭĭȮDesiccant ĞŉŗĚŒĝƟȮSteam CoilȮ

ŒĬĶŃĭĭŏĨŇĴŀŅĔŅĻŏĕƟŅĽŌƞĶŃĭĭĮĶńĭŀŅĔŅĻŐĭĭĽƞĺĬĔĸŅĚŒĬľƟŀĚĮĶŃĔŀĭ
ėŀĴŏıĶĽŏĞŀĶƢ 

ŏĚŇĬĸĚĪŋĬ:  750,000 ĭŅĪȮ(ŏėĶŊŗŀĚŏĨŇĴŀŅĔŅĻŒľĴƞıĶƟŀĴŁňĪœĮĮƝĕĬŅħȮ84,000 Btu/hr) 
įĸĮĶŃľĵńħıĸńĚĚŅĬ: œĲĲƚŅȮ548*424ȮkWh/ĮƖ 
ėƞŅıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ: /,15/,060ȮĭŅĪ/ĮƖ 
ėƞŅŒĝƟěƞŅĵŀŊŗĬĪňŗĮĶŃľĵńħœħƟ: - 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ:  0.55ȮĮƖ 
 
ĔĶĦňĻŉĔļŅ:  őĶĚĚŅĬĭĶŇļńĪȮœĪĵŏıĶĞŇŏħĬĪƢĲŌħĽƢȮěņĔńħȮ(ĴľŅĝĬ) 
ĮĶŃŏĳĪőĶĚĚŅĬ:  įĸŇĨĭŃľĴňŗĔŉŗĚĽņŏĶŖěĶŌĮ 
ĔŅĶŒĝƟŏĪėőĬőĸĵň: ĨŇħĨńŘĚŁňĪœĮĮƝŏıŊŗŀĸħėĺŅĴĝŊŘĬĪňŗėŀĵĸƢŏĵŖĬĕŀĚĶŃĭĭĮĶńĭŀŅĔŅĻŐĭĭĽƞĺĬĔĸŅĚľƟŀĚ

įĽĴŏėĶŊŗŀĚĮĶŋĚĭŃľĴňŗĔŉŗĚĽņŏĶŖěĶŌĮŒĽƞĞŀĚȮĪħŐĪĬĔŅĶĶŃĭĭĸħėĺŅĴĝŊŘĬŏħŇĴ ĞŉŗĚŒĝƟ
ĔŅĶĸħŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻȮŐĸŃŒĝƟĕħĸĺħŒľƟėĺŅĴĶƟŀĬħƟĺĵœĲĲƚŅ 

ŏĚŇĬĸĚĪŋĬ:  1,140,000 ĭŅĪȮ(ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŒľĴƞıĶƟŀĴŁňĪœĮĮƝȮ28,500 Btu/hr x 4 ĝŋħ) 
įĸĮĶŃľĵńħıĸńĚĚŅĬ: œĲĲƚŅȮ673,344ȮkWh/ĮƖ 
ėƞŅıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ: 1,683,34.ȮĭŅĪ/ĮƖ 
ėƞŅŒĝƟěƞŅĵŀŊŗĬĪňŗĮĶŃľĵńħœħƟ: - 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ:  0.68ȮĮƖ 
 
 
 
 
 
 
 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 

                                                                 5-111ȮȮȮȮȮȮȮȮȮȮȮĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

11.ȮȮŐľĸƞĚĕƟŀĴŌĸŀƟŅĚŀŇĚ 
(1) Wrap-Around Dehumidifier Heat Pipes, Heat Pipe Technology, Inc. 
(2) ŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĬņŏĽĬŀȮWhat are Heat Pipes, Heat Pipe Technology, Inc., Natural 

Green Innovation. 
(3) Why Heat Pipes? Case Summaries, Heat Pipe Technology, Inc. 
(4) ĔĶĦňĻŉĔļŅȮ013 ĔŅĶŒĝƟŁňĪœĮĮƝŏıŊŗŀĮĶŃľĵńħıĸńĚĚŅĬŒĬĶŃĭĭĮĶńĭŀŅĔŅĻ, ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬ
ŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ, 2547 

(5) ŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĬņŏĽĬŀȮĶŃĭĭĮĶńĭŀŅĔŅĻȮŐĸŃȮĶŃĭĭėĺĭėŋĴėĺŅĴĝŊŘĬ ĽņľĶńĭőĶĚŐĶĴĔńĭĔŅĶ
ĮĶŃľĵńħıĸńĚĚŅĬ, ĭĶŇļńĪȮŏĬŏĝŀĶńĸȮĔĶňĬȮŀŇĬőĬŏĺĝńŗĬȮěņĔńħ 

(6) ŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĬņŏĽĬŀȮĶŃĭĭĮĶńĭŀŅĔŅĻȮŐĸŃĶŃĭĭėĺĭėŋĴėĺŅĴĝŊŘĬȮĽņľĶńĭľƟŀĚįƞŅĨńħĔńĭĔŅĶ
ĮĶŃľĵńħıĸńĚĚŅĬ, ĭĶŇļńĪȮŏĬŏĝŀĶńĸȮĔĶňĬȮŀŇĬőĬŏĺĝńŗĬȮěņĔńħ 

(7) ĶŅĵĚŅĬıĸńĚĚŅĬĕŀĚĮĶŃŏĪĻœĪĵĮƖȮ2549, ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 
 
 

5.12.2 ŏĪėőĬőĸĵňĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺ (Liquid Desiccant Dehumidification 

1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵňȮ(1) (2) 
ŏĪėőĬőĸĵňĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺŀŅĻńĵĔŅĶĪņĚŅĬĕŀĚĽŅĶĸŃĸŅĵĕŀĚĽŅĶħŌħėĺŅĴĝŊŘĬŒĬĔŅĶ
ħŉĚėĺŅĴĝŊŘĬŀŀĔěŅĔŀŅĔŅĻȮőħĵĽŅĴŅĶĩėĺĭėŋĴėĺŅĴĝŊŘĬĕŀĚŀŅĔŅĻœħƟŒĬĶŃħńĭėĺŅĴĝŊŘĬĽńĴıńĪīƢĨŗņĔĺƞŅȮ40% 
RH ŒĬĝƞĺĚŀŋĦľĳŌĴŇĮĶŃĴŅĦȮ22 + 1 oC őħĵĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺěŃĮĶŃĔŀĭħƟĺĵȮ3Ȯ
ĽƞĺĬľĸńĔȮėŊŀȮĽƞĺĬħŌħėĺŅĴĝŊŘĬȮ&Collection Section), ĽƞĺĬėŅĵėĺŅĴĝŊŘĬȮ&Regeneration Section) ŐĸŃĽƞĺĬ
ĮƤƩĴėĺŅĴĶƟŀĬȮ&Heat Pump Section)ȮħńĚŐĽħĚŒĬĶŌĮĪňŗȮ5.12-8 
 

 
 
ĶŌĮĪňŗȮ5.12-8 ŐĽħĚĽƞĺĬĮĶŃĔŀĭĕŀĚĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺ 
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¶ ĽƞĺĬħŌħėĺŅĴĝŊŘĬȮȮ&Collection Section) ěŃħŌħŀŅĔŅĻĪňŗĨƟŀĚĔŅĶĸħėĺŅĴĝŊŘĬįƞŅĬĽƞĺĬħŌħėĺŅĴĝŊŘĬȮĪňŗĴň
ĽŅĶĸŃĸŅĵĸŇŏĪňĵĴėĸŀœĶħƢȮ&LiCl) ĞŉŗĚœľĸįƞŅĬȮHeat Exchanger İƤƧĚŏĵŖĬŐĸŃœħƟĶńĭĔŅĶĩƞŅĵŏĪėĺŅĴŏĵŖĬěŅĔȮ
Heat Exchanger ěĬĴňŀŋĦľĳŌĴŇĨŗņȮıƞĬĔĶŃěŅĵŏĮƦĬĸŃŀŀĚİŀĵŀĵŌƞŒĬĽƞĺĬħŌħėĺŅĴĝŊŘĬȮŏĴŊŗŀŀŅĔŅĻĪňŗĨƟŀĚĔŅĶĸħ
ėĺŅĴĝŊŘĬĽńĴįńĽĔńĭĽŅĶĸŃĸŅĵĸŇŏĪňĵĴėĸŀœĶħƢȮ&LiCl) ĨńĺĽŅĶĸŃĸŅĵĸŇŏĪňĵĴėĸŀœĶħƢȮ&LiCl) ĔŖěŃħŌħėĺŅĴĝŊŘĬŒĬ
ŀŅĔŅĻœĺƟıĶƟŀĴŕĔńĭĩƞŅĵŏĪėĺŅĴŏĵŖĬěŅĔĽŅĶĸŃĸŅĵŒľƟŐĔƞŀŅĔŅĻȮěŉĚĪņŒľƟŀŅĔŅĻĪňŗįƞŅĬĽƞĺĬħŌħėĺŅĴĝŊŘĬĴň
ėŋĦĽĴĭńĨŇŐľƟĚŐĸŃŏĵŖĬȮĽŅĶĸŃĸŅĵĸŇŏĪňĵĴėĸŀœĶħƢȮ&ȮLiCl ) ĪňŗħŌħėĺŅĴĝŊŘĬœĺƟĔŖěŃœľĸĸĚĴŅĵńĚĩŅħĶŀĚĶńĭȮŐĸŃ
œľĸĺĬěŅĔħƟŅĬħŌħėĺŅĴĝŊŘĬœĮĵńĚĽƞĺĬėŅĵėĺŅĴĝŊŘĬȮ&Regeneration Section)  
¶ ĽƞĺĬėŅĵėĺŅĴĝŊŘĬȮ&Regeneration Section) ěŃĴňĮƤƩĴĞŉŗĚĪņľĬƟŅĪňŗħŌħĽŅĶĸŃĸŅĵĸŇŏĪňĵĴėĸŀœĶħƢȮ&LiCl) 
œľĸįƞŅĬȮHeat Exchanger İƤƧĚĶƟŀĬȮŐĸŃœħƟĶńĭĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒľƟĽŅĶĸŃĸŅĵĸŇŏĪňĵĴėĸŀœĶħƢȮ&ȮLiCl ) ěĬĴň
ŀŋĦľĳŌĴŇĽŌĚĕŉŘĬȮľĸńĚěŅĔĬńŘĬěŃıƞĬŏĮƦĬĸŃŀŀĚİŀĵĸĚŒĬħƟŅĬėŅĵėĺŅĴĝŊŘĬȮŐĸŃŏėĶŊŗŀĚěŃħŌħŀŅĔŅĻěŅĔĳŅĵĬŀĔ
ĴŅįƞŅĬȮPre-Heat Coil ĕŀĚĽƞĺĬĮƤƩĴėĺŅĴĶƟŀĬȮŏıŊŗŀĪņŒľƟŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻĽŌĚĕŉŘĬȮŏĴŊŗŀŀŅĔŅĻěŅĔĳŅĵĬŀĔ
ĽńĴįńĽĔńĭĽŅĶĸŃĸŅĵĸŇŏĪňĵĴėĸŀœĶħƢȮ&LiCl) ħƟŅĬėŅĵėĺŅĴĝŊŘĬȮŀŅĔŅĻěŅĔĳŅĵĬŀĔĔŖěŃıŅėĺŅĴĝŊŘĬĪňŗŏĔŅŃŀĵŌƞĪňŗ
ĽŅĶĸŃĸŅĵĸŇŏĪňĵĴėĸŀœĶħƢȮ&LiCl) ŀŀĔœĮħƟĺĵȮĽŅĶĸŃĸŅĵĸŇŏĪňĵĴėĸŀœĶħƢȮ&LiCl) ĪňŗėŅĵėĺŅĴĝŊŘĬŀŀĔĔŖěŃœľĸĺĬ
ĔĸńĭœĮĵńĚħƟŅĬħŌħėĺŅĴĝŊŘĬŏıŊŗŀĪņĔŅĶħŌħėĺŅĴĝŊŘĬĨƞŀœĮ 
¶ ĽƞĺĬĮƤƩĴėĺŅĴĶƟŀĬȮ&Heat Pump Section) ěŃŏĮƦĬĽƞĺĬĪňŗĪņľĬƟŅĪňŗėĺĭėŋĴĔŅĶĪņĚŅĬĕŀĚĬŘņĵŅȮR-00Ȯ
ŏıŊŗŀŒľƟŏĔŇħĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĸŃėĺŅĴŏĵŖĬŒľƟŐĔƞȮHeat Exchanger ĪńŘĚİƤƧĚĶƟŀĬŐĸŃİƤƧĚŏĵŖĬĞŉŗĚěŃĬņœĮŒĝƟŒĬ
ĔŅĶŏıŇŗĴŀŋĦľĳŌĴŇŐĸŃĸħŀŋĦľĳŌĴŇĕŀĚĽŅĶĸŃĸŅĵĸŇŏĪňĵĴėĸŀœĶħƢȮ&LiCl)  ěŉĚŏľŖĬœħƟĺƞŅĔĶŃĭĺĬĔŅĶĨƞŅĚŕĕŀĚ
ĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺěŃĴňĔŅĶŒĝƟıĸńĚĚŅĬľĸńĔĪňŗĽƞĺĬĮƤƩĴėĺŅĴĶƟŀĬŏĪƞŅĬńŘĬȮŐĸŃœħƟĬņ
ėŋĦĽĴĭńĨŇħƟŅĬėĺŅĴŏĵŖĬŐĸŃėĺŅĴĶƟŀĬœĮŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢŀĵƞŅĚŏĨŖĴĪňŗȮěŉĚĪņŒľƟĴňĔŅĶŒĝƟıĸńĚĚŅĬĪňŗĬƟŀĵĔĺƞŅ
ĶŃĭĭŀŊŗĬŕ 
2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴȮ(2) (3) 
ŒĬŀħňĨĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴėĺŅĴĝŊŘĬŒĬĶŃħńĭĨŗņĔĺƞŅȮ40# RH őħĵĴňŀŋĦľĳŌĴŇĕŀĚľƟŀĚĮĶńĭŀŅĔŅĻ
ĮĶŃĴŅĦȮ22 + 1 oC ĴňėĺŅĴěņŏĮƦĬĪňŗěŃĨƟŀĚŒĝƟŏėĶŊŗŀĚĸħėĺŅĴĝŊŘĬȮ&Desiccant Dehumidifying Unit) ŒĬĔŅĶ
ĶńĔļŅĶŃħńĭėĺŅĴĝŊŘĬĳŅĵŒĬľƟŀĚŒľƟœħƟĨŅĴĨƟŀĚĔŅĶȮŏĬŊŗŀĚěŅĔŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻőħĵĪńŗĺœĮœĴƞĽŅĴŅĶĩħŉĚėĺŅĴĝŊŘĬ
ŀŀĔěŅĔŀŅĔŅĻĪňŗĽĳŅĺŃħńĚĔĸƞŅĺȮħńĚĬńŘĬŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻěŉĚĪņľĬƟŅĪňŗŒĬĔŅĶŏĔŖĭėĺŅĴĶƟŀĬĽńĴįńĽĕŀĚľƟŀĚ
ŏĪƞŅĬńŘĬȮŐĸŃėĺŅĴĝŊŘĬĪňŗŏĔŇħĕŉŘĬĪńŘĚľĴħěŃĩŌĔĔņěńħőħĵŏėĶŊŗŀĚĸħėĺŅĴĝŊŘĬŐĨƞŏıňĵĚŀĵƞŅĚŏħňĵĺ 
ŏėĶŊŗŀĚĸħėĺŅĴĝŊŘĬŐĭĭŏħŇĴĪňŗĬŇĵĴŒĝƟĔńĬěŃŏĮƦĬĝĬŇħĔĚĸƟŀħŌħėĺŅĴĝŊŘĬȮ&Desiccant Wheel) ĞŉŗĚĴňĔŅĶŒĝƟĽŅĶħŌħ
ėĺŅĴĝŊŘĬȮŀŅĪŇŏĝƞĬȮLiCl ľĶŊŀȮSilica Gel ŐĸŃĴňĔŅĶŒĝƟȮHeater ĞŉŗĚŀŅěŏĮƦĬȮElectric Heater ľĶŊŀȮSteam 
Heater ŒĬĔŅĶŏıŇŗĴŀŋĦľĳŌĴŇŀŅĔŅĻŏıŊŗŀœĸƞėĺŅĴĝŊŘĬŀŀĔěŅĔĽŅĶħŌħėĺŅĴĝŊŘĬȮĞŉŗĚĨƟŀĚŒĝƟıĸńĚĚŅĬĽŌĚĴŅĔȮŐĸŃįĸĪňŗ
ĨŅĴĴŅȮėŊŀȮŀŅĔŅĻŐľƟĚĪňŗĽƞĚĔĸńĭĽŌƞľƟŀĚěŃĴňŀŋĦľĳŌĴŇĽŌĚĕŉŘĬĴŅĔȮ&ŏıŇŗĴĮĶŃĴŅĦȮ15ȮůȮ20 oC ěŅĔŀŋĦľĳŌĴŇľƟŀĚ'ȮěŉĚ
ĪņŒľƟĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻěŃĨƟŀĚĴňĕĬŅħĔŅĶĪņėĺŅĴŏĵŖĬĪňŗĴŅĔĕŉŘĬȮŏıŊŗŀĝħŏĝĵĳŅĶŃėĺŅĴĶƟŀĬĪňŗ
ŏĔŇħĕŉŘĬěŅĔŏėĶŊŗŀĚĸħėĺŅĴĝŊŘĬȮħńĚĬńŘĬȮŏĪėőĬőĸĵňŒĬĔŅĶėĺĭėŋĴėĺŅĴĝŊŘĬŐĭĭŏħŇĴěŉĚěņŏĮƦĬĪňŗěŃĨƟŀĚĽŇŘĬŏĮĸŊŀĚ
ıĸńĚĚŅĬŏĮƦĬŀĵƞŅĚĴŅĔ (ħŌĶŌĮȮ5.12-9 ŐĸŃŐįĬĳŌĴŇȮPsychrometric ŒĬĶŌĮȮ5,12-10) 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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ĶŌĮĪňŗȮ5,12-9 ŐĽħĚĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵĔĚĸƟŀħŌħėĺŅĴĝŊŘĬĞŉŗĚŒĝƟȮElectric Heater 
 

 
 

ĶŌĮĪňŗȮ5.12-10 ŐįĬĳŌĴŇȮPsychrometric ŏĮĶňĵĭŏĪňĵĭĽĳŅĺŃŀŅĔŅĻĽņľĶńĭĶŃĭĭėĺĭėŋĴėĺŅĴĝŊŘĬŐĭĭĨƞŅĚŕ (3)  
ŒĬĮƤěěŋĭńĬœħƟĴňĔŅĶıńĥĬŅŏĪėőĬőĸĵňĽņľĶńĭŏėĶŊŗŀĚĸħėĺŅĴĝŊŘĬȮŐĸŃŀŋĮĔĶĦƢĸħėĺŅĴĝŊŘĬĽņľĶńĭ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻȮĞŉŗĚĽŅĴŅĶĩĸħĔŅĶŒĝƟıĸńĚĚŅĬĸĚœħƟŀĵƞŅĚĴŅĔȮŏĪėőĬőĸĵňŒľĴƞĪňŗĔĸƞŅĺĩŉĚĬňŘėŊŀȮŏėĶŊŗŀĚĸħ
ėĺŅĴĝŊŘĬŐĭĭĽŅĶħŌħĞŉĴŏľĸĺȮ&Liquid Desiccant) ĞŉŗĚŒĝƟĽŅĶħŌħėĺŅĴĝŊŘĬĝĬŇħĽŅĶĸŃĸŅĵĸŇŏĪňĵĴėĸŀœĶħƢȮ&LiCl) 
ŒĬĔŅĶħŉĚėĺŅĴĝŊŘĬŐĸŃĸħŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻœĮıĶƟŀĴĔńĬȮĕƟŀœħƟŏĮĶňĵĭŀĵƞŅĚĵŇŗĚĕŀĚŏĪėőĬőĸĵňĬňŘȮėŊŀȮĔŅĶ
ŀŀĔŐĭĭŒĝƟĚŅĬĶƞĺĴĔńĭĶŃĭĭĮƤƩĴėĺŅĴĶƟŀĬĪņŒľƟĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚĨńĺŏėĶŊŗŀĚŏľĸŊŀŏıňĵĚȮ1ȮŒĬȮ3ȮŏĴŊŗŀ
ŏĮĶňĵĭŏĪňĵĭĔńĭŏĪėőĬőĸĵňŏħŇĴȮŀŅĔŅĻĪňŗįƞŅĬĔŅĶħŉĚėĺŅĴĝŊŘĬŀŀĔěŃĴňėŋĦĽĴĭńĨŇŐľƟĚŐĸŃŏĵŖĬȮĴňŀŋĦľĳŌĴŇĨŗņĔĺƞŅ
ŀŋĦľĳŌĴŇĔƞŀĬŏĕƟŅŏėĶŊŗŀĚĸħėĺŅĴĝŊŘĬĮĶŃĴŅĦȮ5-7ȮoC ěŉĚĪņŒľƟĕĬŅħĕŀĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪňŗŒĝƟĪņėĺŅĴŏĵŖĬŒľƟŐĔƞ
ľƟŀĚĴňĕĬŅħŏĸŖĔĸĚœħƟȮĞŉŗĚĝƞĺĵĸħĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚĪńŘĚŏėĶŊŗŀĚĸħėĺŅĴĝŊŘĬŐĸŃŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĸĚœħƟŀĵƞŅĚĴŅĔ 
3. ĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
ěŅĔĕƟŀĴŌĸĔĶĦňĻŉĔļŅŒĬĮĶŃŏĪĻœĪĵ (3) ŏĪėőĬőĸĵňĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺĽŅĴŅĶĩĸħĔŅĶŒĝƟ
ıĸńĚĚŅĬŒĬĔĶŃĭĺĬĔŅĶĸħėĺŅĴĝŊŘĬœħƟĮĶŃĴŅĦ 50% ŏĴŊŗŀŏĪňĵĭĔńĭĶŃĭĭĸħėĺŅĴĝŊŘĬŏħŇĴĪňŗŒĝƟĔĚĸƟŀħŌħėĺŅĴĝŊŘĬ 
(Desiccant Wheel) ŐĸŃıĸńĚĚŅĬœĲĲƚŅ (Electric Heater) ľĶŊŀıĸńĚĚŅĬėĺŅĴĶƟŀĬ (Steam Heater) ŒĬĔŅĶ
œĸƞėĺŅĴĝŊŘĬěŅĔĔĚĸƟŀħŌħėĺŅĴĝŊŘĬȮ(Regeneration) 

ěŅĔĕƟŀĴŌĸįĸĔŅĶĨŇħĨńŘĚŒĝƟĚŅĬĕŀĚįŌƟěņľĬƞŅĵ (2)(4)ȮŒĬĔŅĶĬņŏĪėőĬőĸĵňĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺ
ĴŅĨŇħĨńŘĚĽņľĶńĭľƟŀĚĭĶĶěŋŀŅľŅĶŀĭŐľƟĚĪňŗįƞŅĬĔĶŃĭĺĬĔŅĶĪņŐľƟĚŐĭĭȮVacuum Freeze DryingȮŏıŊŗŀėĺĭėŋĴ
ĽĳŅĺŃŀŅĔŅĻĕŀĚľƟŀĚħńĚĔĸƞŅĺŒľƟĴňėĺŅĴĝŊŘĬĽńĴıńĪīƢĪňŗĨŗņĴŅĔȮėŊŀȮ30% RH ĪňŗŀŋĦľĳŌĴŇľƟŀĚȮ22.5 oC ĔŅĶ
ŏĮĶňĵĭŏĪňĵĭĔŅĶĸĚĪŋĬŐĸŃĔŅĶĮĶŃľĵńħıĸńĚĚŅĬĶŃľĺƞŅĚĶŃĭĭĮĶńĭŀŅĔŅĻŐĸŃėĺĭėŋĴėĺŅĴĝŊŘĬŐĭĭŏħŇĴĔńĭ
ŐĭĭŒľĴƞȮħńĚĨŅĶŅĚĨƞŀœĮĬňŘ 
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ĶŅĵĸŃŏŀňĵħĚĭĮĶŃĴŅĦĔŅĶĸĚĪŋĬ Ķ Ń ĭ ĭ ȮLiquid 
Desiccant 

ĶŃĭĭȮDesiccant 
Wheel 

ĽƞĺĬĨƞŅĚ 

1. ĶŃĭĭȮAir-Cooled Split Type (ĭŅĪ) 1,250,000 (25 TR) 1,750,000 (35 TR) 500,000 
2. ŏėĶŊŗŀĚĸħėĺŅĴĝŊŘĬȮ(ĭŅĪ) 1,500,000 1,350,000 -150,000 
ĚĭĮĶŃĴŅĦĔŅĶĸĚĪŋĬĪńŘĚľĴħȮ(ĭŅĪ) 2,750,000 3,100,000 350,000 
 1. ĶŃĭĭĮĶńĭŀŅĔŅĻ    
     ĕĬŅħĪņėĺŅĴŏĵŖĬĶĺĴȮ(Ton) 25 35 10 
     ĔņĸńĚœĲĲƚŅĪňŗŒĝƟȮ(kW) 37.5 52.5 15 
     ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟŒĬȮ1 ŏħŊŀĬȮ
(kWh/ŏħŊŀĬ) 

27,000 37,800 10,800 

ėƞŅŒĝƟěƞŅĵıĸńĚĚŅĬœĲĲƚŅȮ(ĭŅĪ/ŏħŊŀĬ) 74,250 103,950 29,700 
2. ĶŃĭĭėĺĭėŋĴėĺŅĴĝŊŘĬ    
     ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟȮ(kW) 25 70 45 
     ıĸńĚĚŅĬœĲĲƚŅĪňŗŒĝƟŒĬ 1 ŏħŊŀĬȮ
(kWh/ŏħŊŀĬ) 

18,000 50,400 32,400 

ėƞŅŒĝƟěƞŅĵħƟŅĬœĲĲƚŅȮ(ĭŅĪ/ŏħŊŀĬ) 49,500 138,600 89,100 
ĶĺĴėƞŅŒĝƟěƞŅĵœĲĲƚŅĪńŘĚľĴħȮ(ĭŅĪ/
ŏħŊŀĬ) 

123,750 242,550 118,800 

ĶĺĴėƞŅŒĝƟěƞŅĵœĲĲƚŅĪńŘĚľĴħȮ(ĭŅĪ/ĮƖ) 1,485,000 2,910,600 1,425,600 
ľĴŅĵŏľĨŋ8ȮėŇħėƞŅŒĝƟěƞŅĵħƟŅĬıĸńĚĚŅĬœĲĲƚŅĪňŗȮ2,75ȮĭŅĪ-kWh, 24ĝńŗĺőĴĚ-ĺńĬ, 30ȮĺńĬ-ŏħŊŀĬ, /,3ȮkW/TR 
ěŅĔĨŅĶŅĚĕƟŅĚĨƟĬĽŅĴŅĶĩěŃŏľŖĬœħƟĺƞŅĔŅĶŒĝƟĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺ ĽŅĴŅĶĩĸħĚĭĮĶŃĴŅĦĶĺĴŒĬ
ĔŅĶĸĚĪŋĬœħƟĮĶŃĴŅĦȮ10%Ȯů 15#ȮĶĺĴĪńŘĚĵńĚĽŅĴŅĶĩĸħėƞŅŒĝƟěƞŅĵħƟŅĬıĸńĚĚŅĬœĲĲƚŅœħƟĴŅĔĩŉĚȮ50# 
4. ĽĳŅıĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟŏĪėőĬőĸĵň 
ŏĪėőĬőĸĵňĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺŏľĴŅŃĽņľĶńĭőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴľĶŊŀŀŅėŅĶĮĶńĭŀŅĔŅĻĪňŗ
ĨƟŀĚĔŅĶėĺĭėŋĴėĺŅĴĝŊŘĬŒĬıŊŘĬĪňŗľĶŊŀĔĶŃĭĺĬĔŅĶįĸŇĨŒľƟŀĵŌƞŒĬĝƞĺĚėĺŅĴĝŊŘĬĽńĴıńĪīƢĨŗņĔĺƞŅ 40% RH ŏıŊŗŀ
ĪħŐĪĬĶŃĭĭėĺĭėŋĴėĺŅĴĝŊŘĬŐĭĭĔĚĸƟŀħŌħėĺŅĴĝŊŘĬĪňŗĴňĔŅĶŒĝƟıĸńĚĚŅĬĽŌĚ 
5. ĔĸŋƞĴŏĮƚŅľĴŅĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňȮ 
ĔĸŋƞĴĕŀĚőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŐĸŃŀŅėŅĶĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĬňŘȮœħƟŐĔƞ 
¶ őĶĚĚŅĬįĸŇĨŐĸŃĭĶĶěŋŀŅľŅĶŀĭŐľƟĚ 
¶ őĶĚĚŅĬįĸŇĨŀŅľŅĶŐĝƞŐĕŖĚ 
¶ őĶĚĚŅĬįĸŇĨĳńĦĤƢĬĴ 
¶ őĶĚĚŅĬįĸŇĨĵŅ 
¶ őĶĚĚŅĬįĸŇĨĳńĦĤƢıĸŅĽĨŇĔ 
¶ őĶĚĚŅĬįĸŇĨĝŇŘĬĽƞĺĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
¶ őĶĚĚŅĬįĸŇĨŏėĴňĳńĦĤƢ 
¶ łĸł 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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ĶŌĮĪňŗȮ5.12-11 ĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺĪňŗĨŇħĨńŘĚŒĬőĶĚĚŅĬįĸŇĨĵŅ (4)  
 

6.ȮĶŅėŅĕŀĚŏĪėőĬőĸĵň 
ĶŅėŅĕŀĚĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺ ěŃĕŉŘĬŀĵŌƞĔńĭĕĬŅħĨŇħĨńŘĚĕŀĚĶŃĭĭŐĸŃĮĶŃŏĳĪĔŅĶĨŇħĨńŘĚ
ŒĝƟĚŅĬȮőħĵěŅĔĕƟŀĴŌĸĔĶĦňĻŉĔļŅĔŅĶĨŇħĨńŘĚŒĬĮĶŃŏĪĻœĪĵȮ(2) ėƞŅŒĝƟěƞŅĵĕŀĚĔŅĶĨŇħĨńŘĚĶŃĭĭěŃŀĵŌƞĪňŗĮĶŃĴŅĦȮ
400,000 ů 600,000 ĭŅĪĨƞŀĕĬŅħŀńĨĶŅĔŅĶœľĸȮ1,000 CFM 
7.ȮĶŃĵŃŏĺĸŅėŊĬĪŋĬĕŀĚŏĪėőĬőĸĵň 
ěŅĔĕƟŀĴŌĸěŅĔĔĶĦňĻŉĔļŅŒĬĨƞŅĚĮĶŃŏĪĻ (1) ŐĸŃĔĶĦňĻŉĔļŅĔŅĶĨŇħĨńŘĚŒĬĮĶŃŏĪĻœĪĵȮ(2) ŏĪėőĬőĸĵňĔŅĶĸħ
ėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺĽŅĴŅĶĩŒľƟįĸĮĶŃľĵńħĞŉŗĚĴňĶŃĵŃŏĺĸŅėŊĬĪŋĬĮĶŃĴŅĦȮ3 ů 5 ĮƖ 
8. įĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 
ŏĪėőĬőĸĵňĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺ ĴňįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴĨŗņŀĵŌƞŒĬĶŃħńĭŏħňĵĺĔńĭ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪńŗĺœĮȮŐĸŃĽŅĶĸŇŏĪňĵĴėĸŀœĶħƢȮ(LiCl) ĞŉŗĚŏĮƦĬĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺȮŏĮƦĬĽŅĶĪňŗĴňėĺŅĴŏĮƦĬıŇļ
ĨƞŀĽŇŗĚŐĺħĸƟŀĴĨŗņȮ(ĶŃħńĭŒĔĸƟŏėňĵĚĔńĭŏĔĸŊŀőĞŏħňĵĴėĸŀœĶħƢ) 
9. ėĺŅĴŐıĶƞľĸŅĵŐĸŃĻńĔĵĳŅıĔŅĶĕĵŅĵįĸŒĬĮĶŃŏĪĻœĪĵ 
ěŅĔĔŅĶĨĶĺěĽŀĭĔńĭįŌƟěņľĬƞŅĵŐĸŃģŅĬĕƟŀĴŌĸőĶĚĚŅĬŀŅėŅĶėĺĭėŋĴĕŀĚ ıı. ĮĶŃĴŅĦĔŅĶĺƞŅĴňĔŅĶĬņ
ŏĪėőĬőĸĵňĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺœĮĮĶŃĵŋĔĨƢŒĝƟŐĸƟĺĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶĮĶŃĴŅĦœĴƞŏĔŇĬȮ
3% ĕŀĚěņĬĺĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĬňŘœħƟȮ(ĮĶŃĴŅĦȮ40 ŐľƞĚěŅĔȮ1,218 ŐľƞĚ) 

őħĵŏĴŊŗŀıŇěŅĶĦŅĔĸŋƞĴŏĮƚŅľĴŅĵĔŅĶŒĝƟŏĪėőĬőĸĵňĬňŘ ŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŐĸŃŀŅėŅĶĪňŗĴňĻńĔĵĳŅıŐĸƟĺıĭĺƞŅ 
ŏĪėőĬőĸĵňĬňŘĽŅĴŅĶĩĕĵŅĵįĸŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňĔŅĶŒĝƟıĸńĚĚŅĬĶĺĴĔńĬĮĶŃĴŅĦ 472 ktoe ĨŅĴĕƟŀĴŌĸ
ĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚĮĶŃŏĪĻŒĬĮƖ 2549 (5) ŐĸŃěŅĔĔŅĶĮĶŃĴŅĦĔŅĶŒĬĔĶĦňĪňŗ 20% ĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴň
ĻńĔĵĳŅıŏľĸƞŅĬňŘĬņŏĪėőĬőĸĵňœĮĮĶŃĵŋĔĨƢŒĝƟěŃĪņŒľƟŏĔŇħįĸĮĶŃľĵńħıĸńĚĚŅĬŒľƟĔńĭĮĶŃŏĪĻœħƟĮƖĸŃĮĶŃĴŅĦ 
378 ĸƟŅĬĭŅĪ 
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10. ĨńĺŀĵƞŅĚĔĶĦňĻŉĔļŅ (3)  
ĔĶĦňĻŉĔļŅ:  őĶĚĚŅĬĭĶŇļńĪ őĶĚĚŅĬŏĳĽńĝĔĶĶĴŐŀĨŐĸĬĨŇė ěņĔńħ 
ĮĶŃŏĳĪőĶĚĚŅĬ:  įĸŇĨĵŅ 
ĔŅĶŒĝƟŏĪėőĬőĸĵň: ĨŇħĨńŘĚĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺĝĬŇħŒĝƟĮƤƩĴėĺŅĴĶƟŀĬȮĪņĚŅĶƞĺĴĔńĭ

ĶŃĭĭĮĶńĭŀŅĔŅĻĕŀĚőĶĚĚŅĬȮŏıŊŗŀėĺĭėŋĴĽĳŅıėĺŅĴħńĬȮŀŋĦľĳŌĴŇȮŐĸŃėĺŅĴĝŊŘĬĕŀĚ
ıŊŘĬĪňŗĔĶŃĭĺĬĔŅĶįĸŇĨ 

ŏĚŇĬĸĚĪŋĬ: 600,000 ĭŅĪ (ŏėĶŊŗŀĚĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺĝĬŇħŒĝƟĮƤƩĴėĺŅĴĶƟŀĬ
ĕĬŅħȮ1,650 CFM) 

įĸĮĶŃľĵńħıĸńĚĚŅĬ: œĲĲƚŅȮ40,248 kWh 
ėƞŅıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ: 110,688 ĭŅĪ/ĮƖ 
ėƞŅŒĝƟěƞŅĵŀŊŗĬĪňŗĮĶŃľĵńħœħƟ: - 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ:  5.4 ĮƖ 
 
ĔĶĦňĻŉĔļŅ:  őĶĚĚŅĬĭĶŇļńĪȮħńĝĴŇĸĸƢȮěņĔńħ 
ĮĶŃŏĳĪőĶĚĚŅĬ:  įĸŇĨŀŅľŅĶĮĶŃŏĳĪįĸŇĨĳńĦĤƢĬĴ 
ĔŅĶŒĝƟŏĪėőĬőĸĵň: ĨŇħĨńŘĚĶŃĭĭĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺĝĬŇħŒĝƟĮƤƩĴėĺŅĴĶƟŀĬȮĪņĚŅĬĶƞĺĴĔńĭ

ĶŃĭĭŏĨŇĴŀŅĔŅĻėĺĭėŋĴėĺŅĴĝŊŘĬȮ(ŁňĪœĮĮƝ) ŏıŊŗŀėĺĭėŋĴĽĳŅıŀŋĦľĳŌĴŇȮŐĸŃėĺŅĴĝŊŘĬ
ĳŅĵŒĬĨŌƟĜňħıĸŅĽĨŇĔĽņľĶńĭįĸŇĨĭĶĶěŋĳńĦĤƢŒľƟŀĵŌƞŒĬĝƞĺĚĪňŗŏľĴŅŃĽĴ 

ŏĚŇĬĸĚĪŋĬ: 1,654,000 ĭŅĪ (ŐĭƞĚŏĮƦĬ ėƞŅŏėĶŊŗŀĚĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬĕĬŅħȮ1,000 
CFM 592,000 ĭŅĪ, ėƞŅĶŃĭĭŏėĶŊŗŀĚŏĨŇĴŀŅĔŅĻȮ476,000 ĭŅĪ, ėƞŅĨŇħĨńŘĚĚŅĬĶŃĭĭ
ŐĸŃėƞŅŀŋĮĔĶĦƢŀŊŗĬŕȮ586,000 ĭŅĪ) 

įĸĮĶŃľĵńħıĸńĚĚŅĬ: œĲĲƚŅȮ207,360 kWh/ĮƖ 
ėƞŅıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ: 570,240 ĭŅĪ/ĮƖ 
ėƞŅŒĝƟěƞŅĵŀŊŗĬĪňŗĮĶŃľĵńħœħƟ: - 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ:  2.9 ĮƖ 
11.ȮȮŐľĸƞĚĕƟŀĴŌĸŀƟŅĚŀŇĚ 
(1) 1996 ASHRAE Handbook: HVAC System and Equipment, Chapter 22 Desiccant 

Dehumidification and Pressure Drying Equipment. 
(2) ŏŀĔĽŅĶȮĔŅĶĮĶŃľĵńħıĸńĚĚŅĬŒĬĶŃĭĭĮĶńĭŀŅĔŅĻŐĸŃėĺĭėŋĴėĺŅĴĝŊŘĬĶŃħńĭĨŗņőħĵŒĝƟŏĪėőĬőĸĵňŒľĴƞ, 
ĭĶŇļńĪȮŏĬŏĝŀĶńĸȮĔĶňĬȮŀŇĬőĬŏĺĝńŗĬȮěņĔńħ 

(3) ĔĶĦňĻŉĔļŅ 027 ĔŅĶŒĝƟŏėĶŊŗŀĚĸħėĺŅĴĝŊŘĬŐĭĭĽŅĶħŌħĞŉĴŏľĸĺȮ(Liquid Desiccant Dehumidifier), ĔĶĴ
ıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ, 2547 

(4) Newsletter, Dry-Cooling News, Spring 2004, Volume III, DryKor Inc. 
(5) ĶŅĵĚŅĬıĸńĚĚŅĬĕŀĚĮĶŃŏĪĻœĪĵĮƖȮ2549, ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
 
 
 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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5.12.3 ŏĪėőĬőĸĵňĔŅĶĭņĭńħŐĸŃĮĶńĭĽĳŅıĬŘņħƟĺĵőŀőĞĬȮ(Ozone Water Treatment) 

1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵňȮ(3)(4) 
őŀőĞĬȮėŊŀȮŀŃœĶ 
őŀőĞĬŏĮƦĬőĴŏĸĔŋĸĪňŗĮĶŃĔŀĭœĮħƟĺĵŀŀĔĞŇŏěĬĽŅĴŀŃĨŀĴȮĴňĽńĠĸńĔļĦƢĪŅĚŏėĴňŏĮƦĬȮO1ȮőŀőĞĬŏĮƦĬĔƠŅĞĪňŗœĴƞ
ŏĽĩňĵĶŐĸŃĽĸŅĵœħƟħƟĺĵĨńĺŏŀĚȮőħĵĮĔĨŇőŀőĞĬěŃŏĔŇħĕŉŘĬœħƟŏŀĚĨŅĴīĶĶĴĝŅĨŇěŅĔĔŅĶĪňŗĶńĚĽňŀńĸĨĶŅœĺőŀŏĸĨŒĬ
ŐĽĚŀŅĪŇĨĵƢĪņŒľƟőĴŏĸĔŋĸĕŀĚŀŀĔĞŇŏěĬŒĬĭĶĶĵŅĔŅĻĝńŘĬĽĨŅőĨĶĽŏĲƖĵĶƢȮĪňŗĶŃħńĭėĺŅĴĽŌĚȮ15-50ȮĔŇőĸŏĴĨĶŏľĬŊŀ
ĶŃħńĭĬŘņĪŃŏĸŐĨĔĨńĺŀŀĔŏĮƦĬŀŃĨŀĴĕŀĚŀŀĔĞŇŏěĬŐĸŃœĮĪņĮĢŇĔŇĶŇĵŅĶĺĴĨńĺĔńĭŀŀĔĞŇŏěĬĔĸŅĵŏĮƦĬőŀőĞĬ   
ħńĚŐĽħĚŒĬĶŌĮĪňŗȮ5.12-12 
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ĶŌĮĪňŗȮ5,12-12 ĔŅĶŏĔŇħőŀőĞĬĨŅĴīĶĶĴĝŅĨŇ (4) 

 
ĬŀĔěŅĔĔŅĶŏĔŇħĕŉŘĬŏŀĚĨŅĴīĶĶĴĝŅĨŇŐĸƟĺȮőŀőĞĬĵńĚĽŅĴŅĶĩŏĔŇħĕŉŘĬœħƟěŅĔĔŅĶįƞŅĬŀŅĔŅĻŐľƟĚŐĸŃĴňėŋĦĽĴĭńĨŇĪňŗ
ŏľĴŅŃĽĴŏĕƟŅœĮĵńĚĽĬŅĴœĲĲƚŅŐĭĭȮCorona Discharge ĪņŒľƟŀŀĔĞŇŏěĬŒĬŀŅĔŅĻĭŅĚĽƞĺĬŐĨĔĨńĺŏĔŇħŀŃĨŀĴ
ŀŀĔĞŇŏěĬȮĞŉŗĚěŃĶĺĴĨńĺĔńĭŀŀĔĞŇŏěĬŏĔŇħŏĮƦĬőŀőĞĬœħƟ ħńĚŐĽħĚŒĬĶŌĮĪňŗȮ5,12-13 
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ĶŌĮĪňŗȮ5,12-13 ŐĽħĚĶŌĮŐĽħĚĔŅĶŏĔŇħőŀőĞĬěŅĔĽĬŅĴœĲĲƚŅŐĭĭȮCorona Discharge (4) 
 
őŀőĞĬĴňėŋĦĽĴĭńĨŇĪňŗĽŅĴŅĶĩŏĔŇħĮĢŇĔŇĶŇĵŅŀŀĔĞŇŏħĝńŗĬœħƟŀĵƞŅĚĶŋĬŐĶĚȮĽŅĴŅĶĩĪņĸŅĵŏĞĸĸƢŏĬŊŘŀŏĵŊŗŀĕŀĚŏĝŊŘŀőĶėœħƟ
ŐĭĭŏĜňĵĭıĸńĬȮĴňķĪīŇśŒĬĔŅĶęƞŅŏĝŊŘŀőĶėœħƟŏĶŖĺĔĺƞŅėĸŀĶňĬȮ3,125ȮŏĪƞŅ 
 
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟőŀőĞĬ 
őŀőĞĬœħƟĩŌĔĬņĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬħƟŅĬĨƞŅĚŕȮŏĝƞĬȮŒĝƟĮĶńĭĽĳŅıŀŅĔŅĻȮŏıŊŗŀĕěńħĔĸŇŗĬŀńĭȮŐĸŃęƞŅŏĝŊŘŀőĶėȮȮȮȮȮȮȮ
ŒĝƟĮĶŃĔŀĭĔńĭŏėĶŊŗŀĚĪņĬŘņħŊŗĴȮŒĝƟĮĶŃĔŀĭĔŅĶĸƟŅĚįńĔįĸœĴƟȮŐĸŃŀŅľŅĶĽħȮŒĝƟŒĬĔŅĶŐıĪĵƢȮŏĝƞĬȮŒĝƟęƞŅŏĝŊŘŀőĶėŒĬ
ľƟŀĚįƞŅĨńħȮŒĝƟĭņĭńħĬŘņŒĬĽĶŃĺƞŅĵĬŘņȮŒĝƟŒĬĔĶŃĭĺĬĔŅĶĞńĔįƟŅȮĶĺĴĩŉĚŒĝƟŏıŊŗŀęƞŅŏĝŊŘŀőĶėŐĸŃĮĶńĭĽĳŅıĬŘņŒĬĶŃĭĭ
ĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨ 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-118 

2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴ 
őŀőĞĬĽŅĴŅĶĩĬņĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬħƟŅĬĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬĔĶŃĭĺĬĔŅĶĭņĭńħŐĸŃĮĶńĭĽĳŅıĬŘņȮŏıŊŗŀĸħ
ėƞŅŒĝƟěƞŅĵŒĬĔŅĶŒĝƟĽŅĶŏėĴňŏıŊŗŀęƞŅŏĝŊŘŀőĶėľĶŊŀĮĶńĭĽĳŅıĬŘņȮŐĸŃĸħėƞŅŒĝƟěƞŅĵħƟŅĬıĸńĚĚŅĬȮħńĚĨƞŀœĮĬňŘ 
¶ ĔŅĶŒĝƟőŀőĞĬŒĬĶŃĭĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬȮŏıŊŗŀęƞŅŏĝŊŘŀőĶėŐĸŃĮĶńĭĽĳŅıĬŘņĞŉŗĚŏĮƦĬ
ĽŅŏľĨŋĪňŗĪņŒľƟŏĔŇħĔŅĶĔńħĔĶƞŀĬŐĸŃĨŃĔĶńĬŒĬĶŃĭĭŐĪĬĔŅĶŒĝƟĽŅĶŏėĴňŒĬĔŅĶĮĶńĭĽĳŅıĬŘņȮĶŃĭĭőŀőĞĬ
ŏĮƦĬĶŃĭĭĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŒĬĔŅĶęƞŅŏĝŊŘŀőĶėĪňŗŀĵŌƞŒĬĬŘņȮĪņŒľƟĸħĔŅĶŒĝƟĽŅĶŏėĴňȮŐĸŃėĺŅĴěņŏĮƦĬŒĬĔŅĶ
őĭĸĺƢħŅĺĬƢŏıŊŗŀĶńĔļŅėŋĦĳŅıĬŘņĕŀĚĶŃĭĭľŀĶŃĭŅĵėĺŅĴĶƟŀĬȮŐĸŃĪňŗĽņėńĠĝƞĺĵĸħĔŅĶŏĔŇħĨŃĔĶńĬĪņŒľƟ
ŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĕŀĚľŀĶŃĭŅĵėĺŅĴĶƟŀĬȮĽƞĚįĸŒľƟĽĴĶĶĩĬŃĔŅĶĪņėĺŅĴŏĵŖĬ
ĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬħňŀĵŌƞĨĸŀħŏĺĸŅȮĪņŒľƟĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚĶŃĭĭĔŅĶĪņėĺŅĴŏĵŖĬĸħĸĚ 

 
 

ĶŌĮĪňŗȮ5.12-14 ŐĽħĚĔŅĶŒĝƟĽŅĶŏėĴňŐĸŃĔŅĶőĭĸĺƢħŅĺĬƢŒĬĶŃĭĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĽņľĶńĭŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ (1) 
 

 
 

ĶŌĮĪňŗȮ5.12-15 ŐĽħĚĔŅĶŒĝƟőŀőĞĬŒĬĶŃĭĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĽņľĶńĭŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ (1) 

 
¶ ĔŅĶŒĝƟőŀőĞĬŒĬĔĶŃĭĺĬĔŅĶĞńĔįƟŅȮĶŃĭĭőŀőĞĬĽŅĴŅĶĩĨŇħĨńŘĚĔńĭĶŃĭĭŏėĶŊŗŀĚĞńĔįƟŅĪħŐĪĬĔŅĶŒĝƟĬŘņĶƟŀĬ
ŐĸŃĸħĔŅĶŒĝƟįĚĞńĔĲŀĔȮĪņŒľƟĽŅĴŅĶĩĸħĮĶŇĴŅĦĔŅĶŒĝƟĬŘņȮįĚĞńĔĲŀĔȮĽŅĶŏėĴňŐĸŃıĸńĚĚŅĬĪňŗŒĝƟŒĬĔŅĶįĸŇĨ
ĬŘņĶƟŀĬŒĬĶŃĭĭĸĚœħƟ 

 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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ĶŌĮĪňŗȮ5.12-16 ŐĽħĚĔŅĶŒĝƟőŀőĞĬŒĬĶŃĭĭŏėĶŊŗŀĚĞńĔįƟŅȮ(4) 
 

3. ĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
ĔŅĶŒĝƟőŀőĞĬŒĬĔŅĶĭņĭńħŐĸŃĮĶńĭĽĳŅıĬŘņȮĴňĻńĔĵĳŅıŒĬĔŅĶĮĶŃľĵńħıĸńĚĚŅĬħńĚĬňŘ 
¶ ĔĶĦňĔŅĶŒĝƟőŀőĞĬŒĬĶŃĭĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬ 
ěŅĔĕƟŀĴŌĸĔŅĶĨŇħĨńŘĚŒĝƟĚŅĬĶŃĭĭőŀőĞĬĔńĭĶŃĭĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŒĬĮĶŃŏĪĻ
ĽľĶńģŀŏĴĶŇĔŅ(1)ȮȮĔŅĶŒĝƟőŀőĞĬĽŅĴŅĶĩŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬȮĪņŒľƟĮĶŃĽŇĪīŇĳŅıĔŅĶ
ĪņĚŅĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬŏıŇŗĴĕŉŘĬĮĶŃĴŅĦȮ10%-20% ĝƞĺĵĸħĮĶŇĴŅĦĔŅĶŒĝƟĽŅĶŏėĴňȮĸħĮĶŇĴŅĦĔŅĶŒĝƟĬŘņȮ
ŐĸŃĔŅĶőĭĸĺƢħŅĺĬƢĬŘņĪŇŘĚȮĪńŘĚĬňŘœħƟĴňĔŅĶĽĶŋĮŐĽħĚįĸĔŅĶŏĮĶňĵĭŏĪňĵĭėƞŅŒĝƟěƞŅĵěŅĔĔŅĶĨŇħĨńŘĚőŀőĞĬĔńĭĶŃĭĭ
ĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚŏėĶŊŗŀĚĪņĬŘņŏĵŖĬĔńĭőĶĚĚŅĬŀŇŏĸŖĔĪĶŀĬŇĔĽƢœĺƟħńĚĬňŘ 

 
ĶŅĵĸŃŏŀňĵħėƞŅŒĝƟěƞŅĵ ĔŅĶĮĶńĭĽĳŅıħƟĺĵŏėĴň ĔŅĶĮĶńĭĽĳŅıħƟĺĵ

őŀőĞĬ 
įĸĮĶŃľĵńħ 

ėƞŅœĲĲƚŅĕŀĚĶŃĭĭĮĶńĭ
ĽĳŅı 

$0 $2,592 -$2,592 (-100%) 

ėƞŅĽŅĶŏėĴň $18,613 $0 $18,613 (100%) 
ėƞŅŐĶĚĚŅĬ $9,370 $2,808 $6,562 (70%) 
ėƞŅŒĝƟěƞŅĵěŅĔĔŅĶőĭĸĺƢ
ħŅĺĬƢ 

$45,360 $4,536 $40,824 (90%) 

ėƞŅĔƠŅĞėĸŀĶňĬ $6,120 $0 $6,120 (100%) 
ėƞŅœĲĲƚŅĕŀĚĶŃĭĭĶĺĴ $118,715 $47,479 $71,236 (60%) 
ĶĺĴėƞŅŒĝƟěƞŅĵĨƞŀĮƖ $198,168 $57,415 $140,753 (71%) 
¶ ĔĶĦňĔŅĶŒĝƟőŀőĞĬŒĬĶŃĭĭĞńĔįƟŅ 
ěŅĔĕƟŀĴŌĸĔŅĶĨŇħĨńŘĚĶŃĭĭőŀőĞĬŒĬĶŃĭĭŏėĶŊŗŀĚĞńĔįƟŅĕĬŅħŒľĠƞŒĬĨƞŅĚĮĶŃŏĪĻ (2)(3)ȮŐĸŃĔĶĦňĻŉĔļŅŒĬĮĶŃŏĪĻ
œĪĵ(4)(5)ȮĔŅĶŒĝƟőŀőĞĬĽŅĴŅĶĩŒľƟįĸĪňŗĝńħŏěĬŒĬĔŅĶĸħĕńŘĬĨŀĬĔŅĶĞńĔȮĮĶŇĴŅĦĔŅĶŒĝƟĬŘņĶƟŀĬȮĮĶŇĴŅĦĔŅĶŒĝƟ
ĽŅĶŏėĴňŐĸŃįĚĞńĔĲŀĔȮĪņŒľƟĸħĮĶŇĴŅĦĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĽņľĶńĭįĸŇĨĬŘņĶƟŀĬŒĬĔŅĶĔĶŃĭĺĬĔŅĶĞńĔœħƟĮĶŃĴŅĦȮ
80#ȮĸħĮĶŇĴŅĦĔŅĶŒĝƟĬŘņœħƟĮĶŃĴŅĦȮ5%-20#ȮŐĸŃĸħĮĶŇĴŅĦĽŅĶŏėĴňĽņľĶńĭĞńĔĸƟŅĚœħƟĮĶŃĴŅĦȮ5#-30# 
ĬŀĔěŅĔĬňŘĔŅĶĞńĔįƟŅĪňŗŒĝƟĬŘņŀŋĦľĳŌĴŇĨŗņĸĚĵńĚĽƞĚįĸĨƞŀėŋĦĳŅıĕŀĚįƟŅĪňŗĞńĔħƟĺĵ 
ěŅĔĕƟŀĴŌĸĔŅĶĺŇěńĵĔŅĶŒĝƟĶŃĭĭőŀőĞĬĔńĭĶŃĭĭŏėĶŊŗŀĚĞńĔįƟŅĕĬŅħŒľĠƞĔńĭőĶĚŐĶĴŐľƞĚľĬŉŗĚŒĬĮĶŃŏĪĻœĪĵ (3)ȮœħƟ
ŐĽħĚįĸĮĶŃľĵńħœĺƟħńĚĬňŘ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   
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ĨŅĶŅĚĪňŗȮ5,12-1 ŐĽħĚĨńĺŀĵƞŅĚŏĮĶňĵĭŏĪňĵĭĕńŘĬĨŀĬĔŅĶĞńĔįƟŅĔƞŀĬŐĸŃľĸńĚĨŇħĨńŘĚĶŃĭĭőŀőĞĬȮ(3) 
ĕńŘĬĨŀĬ ĔƞŀĬĨŇħĨńŘĚĶŃĭĭőŀőĞĬ ľĸńĚĨŇħĨńŘĚĶŃĭĭőŀőĞĬ 
/ ĞńĔĸƟŅĚĬŘņŏĮĸƞŅȮ(3 ĬŅĪň) - 
0 ĞńĔőħĵŒĝƟįĚĞńĔĲŀĔŐĸŃĬŘņĶƟŀĬȮ(20ȮĬŅĪň) ĞńĔőħĵŒĝƟįĚĞńĔĲŀĔŐĸŃĬŘņőŀőĞĬȮ

(15 ĬŅĪň) 
1 ĞńĔĸƟŅĚĬŘņŏĮĸƞŅȮ(5 ĬŅĪň) ĞńĔĸƟŅĚĬŘņőŀőĞĬȮ(3 ĬŅĪň) 
2 ĞńĔĸƟŅĚĬŘņŏĮĸƞŅȮ(5 ĬŅĪň) ĞńĔĸƟŅĚĬŘņőŀőĞĬȮ(3 ĬŅĪň) 
3 ĞńĔĸƟŅĚĬŘņŏĮĸƞŅȮ(5ȮĬŅĪň) - 

 
ĨŅĶŅĚĪňŗȮ5.12-2 ŐĽħĚĨńĺŀĵƞŅĚŏĮĶňĵĭŏĪňĵĭėƞŅŒĝƟěƞŅĵŐĸŃįĸĮĶŃľĵńħŒĬĔŅĶĨŇħĨńŘĚĶŃĭĭőŀőĞĬȮ(3) 
ıĸńĚĚŅĬĪňŗ
ĮĶŃľĵńħœħƟ 

ėƞŅŒĝƟěƞŅĵĔƞŀĬ
ĨŇħĨńŘĚ 

(ĭŅĪ/ĮƖ) 

ėƞŅŒĝƟěƞŅĵľĸńĚ
ĨŇħĨńŘĚ 

(ĭŅĪ/ĮƖ) 

ėƞŅŒĝƟěƞŅĵĪňŗĸħĸĚ 
(ĭŅĪ/ĮƖ) 

įĸĔŅĶĮĶŃľĵńħ 
(%) 

ŏėĴňĳńĦĤƢ 698,979 412,807 286,172 40.94 
ėƞŅœĲĲƚŅ 471,061 229,948 241,113 51.18 
ėƞŅĔƠŅĞȮLPG 
ĽņľĶńĭĪņĬŘņĶƟŀĬ 

166,688 - 116,688 100 

ėƞŅĬŘņ 76,851 63,718 13,133 17.09 
ėƞŅŒĝƟěƞŅĵĪńŘĚľĴħ 1,413,579 706,474 707,105 50.03 

 

4. ĽĳŅıĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟŏĪėőĬőĸĵň 
ŏĪėőĬőĸĵňĔŅĶĭņĭńħŐĸŃĮĶńĭĽĳŅıĬŘņħƟĺĵőŀőĞĬŏľĴŅŃĽņľĶńĭĔŅĶĨŇħĨńŘĚŒĝƟĔńĭőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴľĶŊŀŀŅėŅĶ
ĪňŗŒĝƟĶŃĭĭĪņėĺŅĴŏĵŖĬŐĭĭĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵĬŘņŏıŊŗŀŒĝƟĪħŐĪĬĶŃĭĭĮĶńĭĽĳŅıĬŘņħƟĺĵĽŅĶŏėĴň  ŐĸŃŏľĴŅŃ
ĔńĭĔŅĶĨŇħĨńŘĚĔńĭĔĶŃĭĺĬĔŅĶĞńĔĸƟŅĚĕŀĚőĶĚĚŅĬľĶŊŀŀŅėŅĶĕĬŅħĔĸŅĚĩŉĚĕĬŅħŒľĠƞȮŏıŊŗŀĪħŐĪĬĔŅĶŒĝƟ
įĚĞńĔĲŀĔȮĽŅĶŏėĴňŐĸŃıĸńĚĚŅĬėĺŅĴĶƟŀĬ 
5. ĔĸŋƞĴŏĮƚŅľĴŅĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňȮ(6) 
ĔĸŋƞĴĕŀĚőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŐĸŃŀŅėŅĶĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĬňŘȮœħƟŐĔƞ 
¶ ŀŋĨĽŅľĔĶĶĴŀŅľŅĶȮŏĝƞĬ őĶĚĚŅĬįĸŇĨŀŅľŅĶŐĸŃŏėĶŊŗŀĚħŊŗĴ 
¶ ŀŋĨĽŅľĔĶĶĴĽŇŗĚĪŀȮŒĬĔĶŃĭĺĬĔŅĶĞńĔĲŀĔĵƟŀĴȮ 
¶ őĶĚĚĚŅĬŀŋĨĽŅľĔĶĶĴŐĸŃŀŅėŅĶĪňŗŒĝƟŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻȮľĶŊŀĶŃĭĭĪņėĺŅĴŏĵŖĬĪňŗĶŃĭŅĵėĺŅĴĶƟŀĬħƟĺĵĬŘņ 
¶ ŀŅėŅĶőĶĚŐĶĴŐĸŃőĶĚıĵŅĭŅĸĕĬŅħŒľĠƞȮĪňŗĴňĔĶŃĭĺĬĔŅĶĞńĔįƟŅ 
¶ łĸł 
6.ȮĶŅėŅĕŀĚŏĪėőĬőĸĵň 
ĶŅėŅĕŀĚĶŃĭĭĔŅĶĭņĭńħŐĸŃĮĶńĭĽĳŅıĬŘņħƟĺĵőŀőĞĬěŃĕŉŘĬŀĵŌƞĔńĭĕĬŅħŐĸŃĮĶŃŏĳĪĕŀĚĔŅĶĨŇħĨńŘĚŒĝƟĚŅĬȮőħĵ
ėƞŅŒĝƟěƞŅĵĕŀĚĔŅĶĨŇħĨńŘĚĶŃĭĭőŀőĞĬĽņľĶńĭĔŅĶĮĶńĭĽĳŅıĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬ(1)ȮěŃŀĵŌƞŒĬĝƞĺĚĮĶŃĴŅĦȮ
850,000 ů 2,500,000 ĭŅĪȮ($25,000 - $70,000)ȮĽņľĶńĭľŀĶŃĭŅĵėĺŅĴĶƟŀĬĕĬŅħȮ1,000 ĨńĬȮľĶŊŀŏĜĸňŗĵ
ĮĶŃĴŅĦȮ1,250 ĭŅĪȮ($36) ĨƞŀĨńĬȮĽņľńĶĭĶŅėŅĕŀĚĶŃĭĭőŀőĞĬĨŅĴĔņĸńĚįĸŇĨĽņľĶńĭĝƞĺĚȮ10 ĩŉĚȮ3,700 ĔĶńĴ/ĝ,Ĵ,Ȯ
ěŃĴňĶŅėŅŀĵŌƞŒĬĝƞĺĚȮ340,000 ĩŉĚȮ10,200,000 ĭŅĪȮ($10,000 - $300,000) 
 



  ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬȮ(őĶĚĚŅĬ)Ȯı,Ļ,Ȯ2567 
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7.ȮĶŃĵŃŏĺĸŅėŊĬĪŋĬĕŀĚŏĪėőĬőĸĵň 
ěŅĔĕƟŀĴŌĸĔĶĦňĻŉĔļŅĔŅĶĨŇħĨńŘĚŒĝƟŏĪėőĬőĸĵňĔŅĶĭņĭńħŐĸŃĮĶńĭĽĳŅıĬŘņħƟĺĵőŀőĞĬŒĬĮĶŃŏĪĻœĪĵȮ(1)ȮŐĽħĚįĸ
ĮĶŃľĵńħĞŉŗĚĴňĶŃĵŃŏĺĸŅėŊĬĪŋĬĮĶŃĴŅĦȮ3 ů 5 ĮƖ 
8. įĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 
ŏĪėőĬőĸĵňĔŅĶĭņĭńħŐĸŃĮĶńĭĽĳŅıĬŘņħƟĺĵőŀőĞĬȮĝƞĺĵėĺĭėŋĴėŋĦĳŅıĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬȮĪņŒľƟĸħėĺŅĴĩňŗŐĸŃ
ĮĶŇĴŅĦĔŅĶŒĝƟĽŅĶŏėĴňŐĸŃĬŘņŏıŊŗŀĸƟŅĚĪņėĺŅĴĽŃŀŅħĶŃĭĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬȮĔŅĶŒĝƟőŀőĞĬŒĬĶŃĭĭĞńĔįƟŅĝƞĺĵ
ĸħĮĶŇĴŅĦĔŅĶŒĝƟĬŘņȮĸħĮĶŇĴŅĦĔŅĶŒĝƟįĚĞńĔĲŀĔȮĽŅĶŏėĴňȮŐĸŃĪņŒľƟĬŘņĪŇŘĚěŅĔĔĶŃĭĺĬĔŅĶĞńĔįƟŅĴňėŋĦĳŅıĪňŗħň
ĕŉŘĬŏĮƦĬįĸħňĨƞŀĽŇŗĚŐĺħĸƟŀĴ 
9. ėĺŅĴŐıĶƞľĸŅĵŐĸŃĻńĔĵĳŅıĔŅĶĕĵŅĵįĸŒĬĮĶŃŏĪĻœĪĵ 
ěŅĔĔŅĶĨĶĺěĽŀĭĔńĭįŌƟěņľĬƞŅĵŐĸŃģŅĬĕƟŀĴŌĸőĶĚĚŅĬŀŅėŅĶėĺĭėŋĴĕŀĚȮıı,ȮĮĶŃĴŅĦĔŅĶĺƞŅĴňĔŅĶĬņ
ŏĪėőĬőĸĵňĔŅĶĭņĭńħŐĸŃĮĶńĭĽĳŅıĬŘņħƟĺĵőŀőĞĬœĮĮĶŃĵŋĔĨƢŒĝƟŐĸƟĺĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶĮĶŃĴŅĦœĴƞŏĔŇĬȮ1#Ȯ
ĕŀĚěņĬĺĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĬňŘœħƟ (ĮĶŃĴŅĦȮ11 ŐľƞĚěŅĔȮ2,972 ŐľƞĚ) 
őħĵŏĴŊŗŀıŇěŅĶĦŅĔĸŋƞĴŏĮƚŅľĴŅĵĔŅĶŒĝƟŏĪėőĬőĸĵňĬňŘȮŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŐĸŃŀŅėŅĶĪňŗĴňĻńĔĵĳŅıŐĸƟĺıĭĺƞŅȮ
ŏĪėőĬőĸĵňĬňŘĽŅĴŅĶĩĕĵŅĵįĸŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňĔŅĶŒĝƟıĸńĚĚŅĬĶĺĴĔńĬĮĶŃĴŅĦȮ450Ȯktoe ĨŅĴĕƟŀĴŌĸĔŅĶ
ŒĝƟıĸńĚĚŅĬĕŀĚĮĶŃŏĪĻŒĬĮƖȮ2549 (5) ŐĸŃěŅĔĔŅĶĮĶŃĴŅĦĔŅĶŒĬĔĶĦňĪňŗȮ2-0#ȮĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴň
ĻńĔĵĳŅıŏľĸƞŅĬňŘĬņŏĪėőĬőĸĵňœĮĮĶŃĵŋĔĨƢŒĝƟěŃĪņŒľƟŏĔŇħįĸĮĶŃľĵńħıĸńĚĚŅĬŒľƟĔńĭĮĶŃŏĪĻœħƟĮƖĸŃĮĶŃĴŅĦȮ
1,441ȮĸƟŅĬĭŅĪ 
10. ĨńĺŀĵƞŅĚĔĶĦňĻŉĔļŅ (1)  
ĔĶĦňĻŉĔļŅ:  őĶĚĚŅĬĭĶŇļńĪȮĞŇĚŏħĬŏĔŖĬȮ&ĮĶŃŏĪĻœĪĵ'ȮěņĔńħ 
ĮĶŃŏĳĪőĶĚĚŅĬ:  įĸŇĨĝŇŘĬĽƞĺĬĶĩěńĔĶĵŅĬĵĬĨƢ 
ĔŅĶŒĝƟŏĪėőĬőĸĵň: ĨŇħĨńŘĚĶŃĭĭőŀőĞĬȮŏıŊŗŀĮĶńĭĽĳŅıĬŘņŒĬĶŃĭĭĬŘņĶŃĭŅĵėĺŅĴĶƟŀĬĕŀĚŏėĶŊŗŀĚĪņĬŘņ

ŏĵŖĬ 
ŏĚŇĬĸĚĪŋĬ:  410,250 ĭŅĪȮ(ĶŃĭĭőŀőĞĬĕĬŅħĔņĸńĚįĸŇĨĔƠŅĞőŀőĞĬȮ0.ȮĔĶńĴ-ĝ,Ĵ,) 
įĸĮĶŃľĵńħıĸńĚĚŅĬ: œĲĲƚŅȮ26*260ȮkWh/ĮƖ 
ėƞŅıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ: 93,756ȮĭŅĪ/ĮƖ 
ėƞŅŒĝƟěƞŅĵŀŊŗĬĪňŗĮĶŃľĵńħœħƟ: 200,00.ȮĭŅĪ/ĮƖ (ėƞŅĸƟŅĚĪņėĺŅĴĽŃŀŅħėŀĬŏħĬŏĞŀĶƢ) 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ:  1.4ȮĮƖ 
ĔĶĦňĻŉĔļŅ:  őĶĚŐĶĴőĞĲƖŏĪĸȮŏĞŖĬĪĶńĸȮľńĺľŇĬ 
ĮĶŃŏĳĪŀŅėŅĶ:  őĶĚŐĶĴĕĬŅħŒľĠƞ 
ĔŅĶŒĝƟŏĪėőĬőĸĵň: ĨŇħĨńŘĚĨŇħĨńŘĚĶŃĭĭįĸŇĨĔƠŅĞőŀőĞĬŏıŊŗŀĪņĚŅĬĶƞĺĴĔńĭŏėĶŊŗŀĚĞńĔįƟŅŏħŇĴěņĬĺĬȮ4ȮŏėĶŊŗŀĚȮ

ĕŀĚőĶĚŐĶĴ 
ŏĚŇĬĸĚĪŋĬ:  1,800,000 ĭŅĪȮ(ĶŃĭĭőŀőĞĬĽņľĶńĭŏėĶŊŗŀĚĞńĔįƟŅȮ6 ĝŋħĕĬŅħĞńĔįƟŅĶĺĴȮ387 ĮŀĬħƢ) 
įĸĮĶŃľĵńħıĸńĚĚŅĬ: œĲĲƚŅȮ31,965ȮkWh/ĮƖ, LPG 13,671 kg/ĮƖ 
ėƞŅıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ: 270,300ȮĭŅĪ/ĮƖ 
ėƞŅŒĝƟěƞŅĵŀŊŗĬĪňŗĮĶŃľĵńħœħƟ: 347,00.ȮĭŅĪ/ĮƖ 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ:  2.9ȮĮƖ 
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(4) ĔĶĦňĻŉĔļŅȮ029 ĔŅĶĪņėĺŅĴĽŃŀŅħŐĸŃĮĶńĭĽĳŅıĬŘņőħĵŒĝƟőŀőĞĬ (Ozone for Water Treatment), 
ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ, 2547 

(5) ĶŅĵĚŅĬıĸńĚĚŅĬĕŀĚĮĶŃŏĪĻœĪĵĮƖȮ2549, ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 
 

5.12.4 ŏĪėőĬőĸĵňĶŃĭĭĮĶńĭŀŅĔŅĻŐĭĭȮVRF (VRV) 

/,ȮŐĬĺėŇħŐĸŃľĸńĔĔŅĶĪņĚŅĬ 

 
 

ĶŌĮĪňŗȮ5,12-17ȮĨńĺŀĵƞŅĚĶŃĭĭȮVRV (Variable refrigerant volume) 
 

ĶŃĭĭĮĶńĭŀŅĔŅĻŐĭĭȮVRF (Variable refrigerant flow system) œħƟĩŌĔŀŀĔŐĭĭĕŉŘĬŒĬĮĶŃŏĪĻĠňŗĮŋƙĬŏĴŊŗŀȮ20Ȯ
ĔĺƞŅĮƖĪňŗįƞŅĬĴŅŐĸŃœħƟĕĵŅĵŀŀĔĴŅĽŌƞĮĶŃŏĪĻĨƞŅĚŕȮĪńŘĚŒĬĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅȮĵŋőĶĮȮŐĸŃĮĶŃŏĪĻŀŊŗĬŕȮĪńŗĺőĸĔȮ
ŒĬĮĶŃŏĪĻĠňŗĮŋƙĬŏŀĚĴňĔŅĶŒĝƟĶŃĭĭȮVRF ĮĶŃĴŅĦȮ50% ĕŀĚŀŅėŅĶıŅĦŇĝĵƢĕĬŅħĔĸŅĚȮ&ıŊŘĬĪňŗœĴƞŏĔŇĬȮ6,500Ȯ
ĨŅĶŅĚŏĴĨĶ'ȮŐĸŃĮĶŃĴŅĦȮ33% ĕŀĚŀŅėŅĶıŅĦŇĝĵƢĕĬŅħŒľĠƞȮ&ıŊŘĬĪňŗĴŅĔĔĺƞŅȮ6,500ȮĨŅĶŅĚŏĴĨĶ'ȮĩŉĚŐĴƟĺƞŅ
ĶŃĭĭȮVRF ŒĬĭŅĚĮĶŃŏĪĻŏĝƞĬĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅĵńĚŏıŇŗĴŏĶŇŗĴĨƟĬĴňĔŅĶŒĝƟĶŃĭĭĬňŘœĴƞĔňŗĮƖĪňŗįƞŅĬĴŅŐĨƞĔŖĴňŐĬĺőĬƟĴ
ŏĨŇĭőĨŐĸŃĴňĔŅĶŒĝƟĴŅĔĕŉŘĬĭĶŇļńĪįŌƟįĸŇĨŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻěŅĔĮĶŃŏĪĻĨƞŅĚŕȮĔŖĴňĔŅĶıńĥĬŅĶŃĭĭȮVRF ĳŅĵŒĨƟĝŊŗŀ
ĪŅĚĔŅĶėƟŅĕŀĚĨĬŏŀĚŀŀĔĴŅ  
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ĭĶŇļńĪįŌƟįĸŇĨŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻ ĝŊŗŀĪŅĚĔŅĶėƟŅ 
DAIKIN VRV 
HITACHI SET FREE 
SAMSUNG DVM 
MIDEA MDV 
TRANE TVR 
LG MULTI V 
YORK (JOHNSON AND CONTROL) VRF 
CARRIER (TOSHIBA) VRF 
FUJITSU VRF 

 
ėĬĪňŗĪņĚŅĬĔńĭŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻőħĵĽƞĺĬŒľĠƞȮœĴƞĺƞŅěŃŏĮƦĬįŌƟŒĝƟȮįŌƟŀŀĔŐĭĭȮįŌƟĨŇħĨńŘĚȮįŌƟħŌŐĸĶńĔļŅȮėƞŀĬĕƟŅĚėŋƟĬŏėĵ
ĶŃĭĭŐĭĭŐĵĔĽƞĺĬȮSplit type ľĶŊŀœĴƞĔŖĶŃĭĭįĸŇĨĬŘņŏĵŖĬŐĭĭĶĺĴĻŌĬĵƢȮľĶŊŀȮChiller system ĽņľĶńĭ
ėĺŅĴľĴŅĵĕŀĚĶŃĭĭȮVRF ŀŅěıŇěŅĶĦŅœħƟĺƞŅŏĮƦĬŐĭĭȮSplit type ĪňŗĴňȮEvaporator ľĶŊŀȮFan Coil Unit 
ľĸŅĵĨńĺȮĨƞŀŀĵŌƞĔńĭ Condensing Unit Ĩńĺŏħňĵĺ  

 
ĶŌĮĪňŗȮ5,12-18ȮĔŅĶŏĝŊŗŀĴĨƞŀĶŃľĺƞŅĚȮcondensing unit ŐĸŃȮevaporators 

 
ĩƟŅŏĮĶňĵĭŏĪňĵĭĶŃľĺƞŅĚȮĶŃĭĭįĸŇĨĬŘņŏĵŖĬŐĭĭĶĺĴĻŌĬĵƢȮĔńĭȮĶŃĭĭȮVRF ěŃıĭĺƞŅĶŃĭĭįĸŇĨĬŘņŏĵŖĬŐĭĭĶĺĴĻŌĬĵƢȮ
ěŃĨƟŀĚŀŅĻńĵĪńŘĚĶŃĭĭĪƞŀĬŘņŐĸŃĶŃĭĭĪƞŀĸĴȮŒĬĔŅĶľĴŋĬŏĺňĵĬĩƞŅĵŏĪėĺŅĴĶƟŀĬŀŀĔěŅĔŀŅėŅĶȮŒĬĕĦŃĪňŗȮVRF 
ěŃŒĝƟĔŅĶŀŅĻńĵĶŃĭĭĬŘņĵŅőħĵĨĶĚȮŒĬĔŅĶľĴŋĬŏĺňĵĬĩƞŅĵŏĪėĺŅĴĶƟŀĬŀŀĔěŅĔŀŅėŅĶȮŐĨƞĪńŘĚĬňŘĶŃĭĭŏŀĚĔŖěŃĨƟŀĚ
ŒĝƟĶŃĭĭĪƞŀĬŘņĵŅŐĸŃĔŅĶėĺĭėŋĴĪňŗĞńĭĞƟŀĬĔĺƞŅȮ 

ėņĺƞŅȮVariable Refrigerant Volume ľĴŅĵĩŉĚĔŅĶĪňŗĶŃĭĭěŃĨƟŀĚĽŅĴŅĶĩėĺĭėŋĴĮĶŇĴŅĦĔŅĶœľĸĕŀĚĬŘņĵŅȮ
œĮĵńĚȮevaporator ŐĨƞĸŃĨńĺœħƟŀĵƞŅĚŀŇĽĶŃȮĞŉŗĚěŃĪņŒľƟĶŃĭĭĮĶńĭŀŅĔŅĻȮĪņĚŅĬœħƟľĸŅĵĽĳŅĺŃŒĬĕĦŃŏħňĵĺĔńĬȮ
ĕŉŘĬĔńĭıŊŘĬĪňŗŐĸŃĔŅĶŒĝƟĚŅĬȮĨńĺŀĵƞŅĚŏĝƞĬıŊŘĬĪňŗĪňŗĨƟŀĚĔŅĶėĺĭėŋĴŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĪňŗŐĨĔĨƞŅĚĔńĬȮľĶŊŀıŊŘĬĪňŗĽŀĚ
őĞĬĪņĚŅĬıĶƟŀĴĔńĬȮőħĵőĞĬľĬŉŗĚĨƟŀĚĔŅĶėĺŅĴĶƟŀĬȮŀňĔőĞĬľĬŉŗĚĨƟŀĚĔŅĶėĺŅĴŏĵŖĬȮŀňĔĪńŘĚĵńĚĽŅĴŅĶĩĬņėĺŅĴ
ĶƟŀĬŐĸŃėĺŅĴŏĵŖĬĴŅŐĸĔŏĮĸňŗĵĬĔńĬœħƟŀňĔħƟĺĵȮĔŅĶėĺĭėŋĴĮĶŇĴŅĦĔŅĶœľĸĕŀĚĬŘņĵŅőħĵĔŅĶŒĝƟȮvariable 
speed compressor ŏĮƦĬľńĺŒěĽņėńĠĕŀĚĔŅĶĪņĚŅĬĕŀĚĶŃĭĭȮVRF  
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 5-124 

 
 

ĶŌĮĪňŗȮ5.12-19ȮĨńĺŀĵƞŅĚŏĪėőĬőĸĵňȮVariable Speed Compressor 
 

ĔŅĶĮĶńĭŏĮĸňŗĵĬĶŃħńĭĔŅĶĪņĚŅĬĕŀĚėŀĴŏıĶĽŏĞŀĶƢȮĶŃĭĭȮVRF ĞŉŗĚŏĮƦĬĶŃĭĭľĸńĔĕŀĚŏėĶŊŗŀĚĶŃĭĭĬňŘȮĪņĚŅĬ
įƞŅĬŀŋĮĔĶĦƢĪňŗŏĶňĵĔĺƞŅȮVariable speed compressorȮĪņŒľƟȮėŀĴŏıĶĽŏĞŀĶƢȮĕŀĚĶŃĭĭĬňŘȮĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬ
ĔŅĶĪņĚŅĬŏĮƦĬĕńŘĬŕȮĨŅĴĳŅĶŃĔŅĶĪņėĺŅĴŏĵŖĬĪňŗĨƟŀĚĔŅĶȮőħĵĨńĺŀĵƞŅĚĕŀĚįŌƟįĸŇĨĶŅĵľĬŉŗĚȮŏĶŇŗĴĨƟĬěŅĔĶŋƞĬŏĸŖĔĞŉŗĚĴň
ĕĬŅħȮ6ȮŐĶĚĴƟŅȮ&ĮĶŃĴŅĦȮ5ȮĨńĬȮėĺŅĴŏĵŖĬ'ȮĽŅĴŅĶĩėĺĭėŋĴȮĔŅĶĪņĚŅĬĕŉŘĬĸĚœħƟȮ13ȮĕńŘĬȮĽƞĺĬŒĬĶŋƞĬŒľĠƞĕĬŅħȮ
10ȮŐĶĚĴƟŅȮ&ĮĶŃĴŅĦȮ9ȮĨńĬėĺŅĴŏĵŖĬ'ȮĽŅĴŅĶĩȮėĺĭėŋĴĶŀĭȮĔŅĶĪņĚŅĬĕŀĚėŀĴŏıĶĽŏĞŀĶƢœħƟȮ21ȮĕńŘĬȮ 
 

 
ĶŌĮĪňŗȮ5.12-20ȮĨńĺŀĵƞŅĚĔŅĶĮĶńĭŏĮĸňŗĵĬĶŃħńĭĔŅĶĪņĚŅĬĕŀĚėŀĴŏıĶĽŏĞŀĶƢ 

 
ŀŋĮĔĶĦƢĪƞŀŐĭƞĚěƞŅĵĬŘņĵŅ (Refrigerant piping)ȮŏĮƦĬŀŋĮĔĶĦƢŏĽĶŇĴĪňŗĪņŒľƟĽŅĴŅĶĩŏħŇĬĪƞŀĬŘņĵŅŐĭĭĶĺĴĪƞŀľĶŊŀ
ŐĵĔĪƞŀœħƟŏľĴŊŀĬĔŅĶŏħŇĬĶŃĭĭĪƞŀĬŘņĮĶŃĮŅȮĪņŒľƟȮĔŅĶĨŇħĨńŘĚȮĪƞŀĬŘņĵŅĮĶńĭŀŅĔŅĻȮĽŃħĺĔȮĮĶŃľĵńħȮŐĸŃ
ĵŊħľĵŋƞĬȮĔĺƞŅĔŅĶŏħŇĬĪƞŀĬŘņĵŅŒĬĶŃĭĭŏħŇĴȮĪņŒľƟĶŃĭĭĬňŘȮĽŅĴŅĶĩĨŇħĨńŘĚȮFCU ľĸŅĵĝŋħȮĔńĭȮCDU ŏıňĵĚĨńĺŏħňĵĺ
œħƟ 
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ĶŌĮĪňŗȮ5.12-21ȮĔŅĶŏħŇĬĪƞŀĬŘņĵŅĶŃľĺƞŅĚȮFCU ŐĸŃȮCDU 

 

 
 

ĶŌĮĪňŗȮ5.12-00ȮŀŋĮĔĶĦƢĪƞŀŐĭƞĚěƞŅĵĬŘņĵŅ (REFRIGERANT PIPING) 
 

 
 

ĶŌĮĪňŗȮ5,12-23ȮĔŅĶŏħŇĬĪƞŀĬŘņĵŅĶŃľĺƞŅĚȮCONVENTIONAL SPLIT TYPE ŐĸŃȮVRF SYSTEM 
 
įŌƟŒĝƟĚŅĬĽŅĴŅĶĩŏĸŊŀĔŒĝƟŀŋĮĔĶĦƢȮFCU ľĶŊŀȮIndoor Units ľĸŅĵĝĬŇħȮœħƟĨŅĴėĺŅĴŏľĴŅŃĽĴȮŏĝƞĬȮŐĭĭİƤĚİƚŅ
ŏıħŅĬȮ&Ceiling Mounted Cassette), ŐĭĭĞƞŀĬŒĬİƚŅŏıħŅĬȮ&Ceiling Mounted Duct Type ŐĸŃȮCeiling 
Mounted Built-in Type), ŐĭĭŐĕĺĬŒĨƟİƚŅȮ&Ceiling Suspended Type), ŐĭĭĨŇħįĬńĚȮ&Wall Mounted 
Type), ŐĭĭĨńŘĚıŊŘĬĳŅĵĬŀĔȮ&Floor Stand Type), ŐĭĭĨńŘĚıŊŘĬĝĬŇħĞƞŀĬȮ&Concealed Floor Stand Type) 

Split type 
conventional 

piping system 

VRF piping 
system 
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ŏıŊŗŀŒľƟŏĔŇħėĺŅĴľĸŅĔľĸŅĵŒĬĔŅĶŒĝƟĚŅĬ 

ĔŅĶėĺĭėŋĴĕŀĚĶŃĭĭȮVRF ěŃŒĝƟȮWiring System ĸńĔļĦŃěŃŏĮƦĬĽŅĵĽńĠĠŅĦĪňŗĨƞŀĔńĬŒĬĶŌĮŐĭĭŀĬŋĔĶĴěŅĔ
ŏėĶŊŗŀĚȮFCU ŏĕƟŅľŅĔńĬŐĸƟĺĨƞŀŏĕƟŅŏėĶŊŗŀĚȮCDU ĔŅĶĨƞŀŀŋĮĔĶĦƢėĺĭėŋĴĽŅĴŅĶĩĨƞŀĔńĭȮCDU ŏıňĵĚěŋħŏħňĵĺěŃ
ĽŅĴŅĶĩėĺĭėŋĴĔŅĶĪņĚŅĬĕŀĚĶŃĭĭĪńŘĚľĴħœħƟȮ&ĶŅĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭĶŃĭĭėĺĭėŋĴĔŅĶĪņĚŅĬȮĴňĕƟŀĮĸňĔĵƞŀĵȮ
ŀňĔĴŅĔȮĽŅĴŅĶĩȮĻŉĔļŅœħƟěŅĔŏŀĔĽŅĶĕŀĚįŌƟįĸŇĨŐĨƞĸŃĶŅĵ'ȮĶŃĭĭėĺĭėŋĴĔŅĶĪņĚŅĬŐĸŃŐěƟĚėĺŅĴįŇħıĸŅħŒĬ
ĔŅĶĪņĚŅĬĕŀĚŏėĶŊŗŀĚĨńŘĚŐĨƞĔŅĶĨĶĺěĽŀĭėĺŅĴįŇħıĸŅħŒĬĔŅĶĨƞŀŏĝŊŗŀĴĽŅĵŏėŏĭŇĸėĺŅĴįŇħıĸŅħŒĬĔŅĶŏħŇĬĪƞŀ
ĬŘņĵŅĮĶńĭŀŅĔŅĻ ŐĸŃŒĬĭŅĚįĸŇĨĳńĦĤƢĽŅĴŅĶĩŏĝŊŗŀĴĨƞŀĶŃĭĭėĺĭėŋĴĬňŘȮŏĕƟŅĔńĭĶŃĭĭĭĶŇľŅĶŀŅėŅĶȮ&BMS) 
ĽƞĺĬĔĸŅĚœħƟħƟĺĵ 
 

 
 

ĶŌĮĪňŗȮ5,12-24ȮĶŃĭĭȮWIRING ĕŀĚĔŅĶėĺĭėŋĴĶŃľĺƞŅĚȮFCU ŐĸŃȮCDU 
 
ĔŅĶŐĔƟĮƤĠľŅŏĶŊŗŀĚĶŃĭĭĬŘņĴńĬľĸƞŀĸŊŗĬĶŃĭĭȮVRF ĴňĔŅĶıńĥĬŅŐĸŃŐĔƟœĕĮƤĠľŅŏĶŊŗŀĚĶŃĭĭĬŘņĴńĬľĸƞŀĸŊŗĬŒĬ
ėŀĴŏıĶĽŏĞŀĶƢȮĪņŒľƟĽŅĴŅĶĩĺŅĚĪƞŀĬŘņĵŅĪņėĺŅĴŏĵŖĬœħƟœĔĸĔĺƞŅĔŅĶĺŅĚĪƞŀĬŘņĵŅŒĬĶŃĭĭŏħŇĴĴŅĔȮħńĚŒĬĳŅı
ŏĮƦĬĨńĺŀĵƞŅĚĕŀĚįĸŇĨĳńĦĤƢľĬŉŗĚĞŉŗĚĶŃĵŃľƞŅĚĕŀĚĶŃľĺƞŅĚȮCDU (Outdoor Unit) ĔńĭȮFCU (Indoor Unit) ŒĬ
ĶŃĭĭŐĭĭĬňŘȮĴňĶŃĵŃĪŅĚĽŌĚĽŋħŏĪƞŅĔńĭȮ100ȮŏĴĨĶȮĶŃħńĭŐĨĔĨƞŅĚĶŃľĺƞŅĚȮOutdoor Unit ĔńĭȮIndoor Unit 
ŏĪƞŅĔńĭȮ50ȮŏĴĨĶ ĶŃħńĭŐĨĔĨƞŅĚĕŀĚȮIndoor Unit ŐĨƞĸŃĝŋħŒĬĶŃĭĭŏħňĵĺĔńĬŏĪƞŅĔńĭȮ15ȮŏĴĨĶȮ&ĪńŘĚĬňŘŒĬŐĨƞĸŃ
įĸŇĨĳńĦĤƢŀŅěĴňĕƟŀěņĔńħŒĬĽƞĺĬĬňŘŐĨĔĨƞŅĚĔńĬȮĞŉŗĚįŌƟŀŀĔŐĭĭŐĸŃįŌƟŒĝƟěŃĨƟŀĚĻŉĔļŅĕƟŀĴŌĸěŅĔįŌƟįĸŇĨŐĨƞĸŃĶŅĵ' 
 

 
 

ĶŌĮĪňŗȮ5,12-25ȮĨńĺŀĵƞŅĚȮĶŃĵŃľƞŅĚĶŃľĺƞŅĚȮCDU ŐĸŃȮFCU 
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0,ȮĕƟŀŏĮĶňĵĭŏĪňĵĭĶŃĭĭĮĶńĭŀŅĔŅĻ 
ĸńĔļĦŃĔŅĶŏĮĶňĵĭŏĪňĵĭ ĶŃĭĭȮsplit type 

ŐĭĭȮconstant 
refrigerant flow 

system 

ĶŃĭĭ water cooled 
chiller system 

ĶŃĭĭȮVRF 
Variable refrigerant 

flow system 

ŀŋĮĔĶĦƢŐĸŃĔŅĶŒĝƟıŊŘĬĪňŗ ĨƟŀĚĴňıŊŘĬĪňŗĺŅĚȮFCU őħĵ
ĽŅĴŅĶĩĔĶŃěŅĵœĮŏĮƦĬ
ěŋħĵƞŀĵȮľĶŊŀŀŅěĨƞŀŏĮƦĬ
ĪƞŀĸĴěŅĔŏėĶŊŗŀĚȮFCU ĔŖ
œħƟ 
ĨƟŀĚĴňıŊŘĬĪňŗĺŅĚȮCDU 
ĨņŐľĬƞĚěŃĨƟŀĚŀĵŌƞŒĔĸƟȮ
FCU  

ĨƟŀĚĴňıŊŘĬĪňŗĺŅĚȮFCU 
őħĵĽŅĴŅĶĩĔĶŃěŅĵœĮ
ŏĮƦĬěŋħĵƞŀĵȮľĶŊŀŀŅěĨƞŀ
ŏĮƦĬĪƞŀĸĴěŅĔŏėĶŊŗŀĚȮ
FCU ĔŖœħƟ 
ĨƟŀĚĴňıŊŘĬĪňŗĺŅĚȮchiller 
cooling tower ŐĸŃ
ĮƤƩĴĬŘņĽƞĺĬĔĸŅĚ 

ĨƟŀĚĴňıŊŘĬĪňŗĺŅĚȮFCU 
őħĵĽŅĴŅĶĩĔĶŃěŅĵœĮ
ŏĮƦĬěŋħĵƞŀĵȮľĶŊŀŀŅěĨƞŀ
ŏĮƦĬĪƞŀĸĴěŅĔŏėĶŊŗŀĚȮ
FCU ĔŖœħƟ 
ıŊŘĬĪňŗĺŅĚȮCDU ĶĺĴŏĮƦĬ
ěŋħŒľĠƞěŋħŏħňĵĺȮľĶŊŀ
ŐĭƞĚŏĮƦĬőĞĬ 

ĔŅĶĺŅĚŀŋĮĔĶĦƢŐĨƞĸŃĽƞĺĬ ĶŃĵŃľƞŅĚĕŀĚȮFCU ĔńĭȮ
CDU œħƟĮĶŃĴŅĦȮ/3Ȯ
ŏĴĨĶ 

ĶŃĵŃľƞŅĚĶŃľĺƞŅĚȮFCU, 
chiller, cooling 
tower ŀĵŌƞľƞŅĚĔńĬœħƟ
ĴŅĔȮŏĬŊŗŀĚěŅĔŒĝƟĶŃĭĭ
ĮƤƩĴĬŘņŐĸŃĨƟŀĚŒĝƟĶŃĭĭ
ĪƞŀĬŘņŏĵŖĬŒĬĔŅĶĪņĚŅĬȮ
ĞŉŗĚĶŃĭĭĪƞŀĬŘņŏĵŖĬĴńĔĴň
ĕĬŅħŒľĠƞȮŐĸŃĨƟŀĚĔŅĶ
ıŊŘĬĪňŗĨŇħĨńŘĚĴŅĔŒĬ
ŀŅėŅĶ 

ĶŃĵŃľƞŅĚĶŃľĺƞŅĚȮFCU, 
CDU ŀĵŌƞľƞŅĚĔńĬœħƟĴŅĔȮ
ŏĬŊŗŀĚěŅĔŒĝƟĶŃĭĭ 
variable speed 
compressor 
œĴƞĨƟŀĚŒĝƟĶŃĭĭĪƞŀĬŘņ
ŏĵŖĬŒĬĔŅĶĪņĚŅĬȮĽƞĺĬ
ĶŃĭĭĪƞŀĬŘņĵŅĪňŗĨƟŀĚ
ŏħŇĬŒĬŀŅėŅĶĴňĕĬŅħ
ŏĸŖĔȮŐĸŃĨƟŀĚĔŅĶıŊŘĬĪňŗ
ĨŇħĨńŘĚĬƟŀĵĔĺƞŅĶŃĭĭĪƞŀĬŘņ 

ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮ
ŏĔŇħĕŉŘĬŒĬĕńŘĬĨŀĬŏħňĵĺ
ĶŃľĺƞŅĚĬŘņĵŅĪņėĺŅĴ
ŏĵŖĬŐĸŃŀŅĔŅĻ 

ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮ
ŏĔŇħĕŉŘĬĽŀĚĕńŘĬĨŀĬ
ĮĶŃĔŀĭœĮħƟĺĵȮ 
1'ȮĕńŘĬĨŀĬĶŃľĺƞŅĚ
ĬŘņĵŅĪņėĺŅĴŏĵŖĬŐĸŃ
ĬŘņŏĵŖĬȮ2'ȮĕńŘĬĨŀĬ
ĶŃľĺƞŅĚĬŘņŏĵŖĬŐĸŃ
ŀŅĔŅĻȮĽƞĚįĸĨƞŀėĺŅĴ
ĽŌĠŏĽňĵĕŀĚıĸńĚĚŅĬ 

ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮ
ŏĔŇħĕŉŘĬŒĬĕńŘĬĨŀĬŏħňĵĺ
ĶŃľĺƞŅĚĬŘņĵŅĪņėĺŅĴ
ŏĵŖĬŐĸŃŀŅĔŅĻ 

įĸĔĶŃĪĭĨƞŀĶŌĮŐĭĭ
ĽĩŅĮƤĨĵĔĶĶĴĳŅĵĬŀĔ 

ĨƟŀĚĴňĽĩŅĬĪňŗŏĮƕħőĸƞĚľĶŊŀ
ĴňŏĔĸŖħĶŃĭŅĵŀŅĔŅĻȮĪŋĔ
ĨņŐľĬƞĚĕŀĚĔŅĶĨŇħĨńŘĚȮ
CDU ĞŉŗĚĔĶŃěŅĵœĮĪńŗĺ
ŀŅėŅĶ 

œĴƞěņŏĮƦĬĨƟŀĚĴňĽĩŅĬĪňŗ
ŏĮƕħőĸƞĚľĶŊŀĴňŏĔĸŖħ
ĶŃĭŅĵŀŅĔŅĻȮĪŋĔ
ĨņŐľĬƞĚĕŀĚĔŅĶĨŇħĨńŘĚȮ
CDU ĞŉŗĚĔĶŃěŅĵœĮĪńŗĺ
ŀŅėŅĶ 

ĨƟŀĚĴňĽĩŅĬĪňŗŏĮƕħőĸƞĚ
ľĶŊŀĴňŏĔĸŖħĶŃĭŅĵ
ŀŅĔŅĻȮĪŋĔĨņŐľĬƞĚĕŀĚ
ĔŅĶĨŇħĨńŘĚȮCDU ĞŉŗĚ
ĔĶŃěŅĵœĮĪńŗĺŀŅėŅĶŐĨƞ
ěņĬĺĬĕŀĚȮCDU ěŃ



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   
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ŐĨƞěņŏĮƦĬĨƟŀĚĴňľƟŀĚ
ŏėĶŊŗŀĚĽņľĶńĭȮchiller, 
ĶŃĭĭĮƤƩĴĬŘņ, ĪňŗĨńŘĚĕŀĚȮ
cooling tower 

ĬƟŀĵĔĺƞŅŒĬĔĶĦňĕŀĚȮ
ĶŃĭĭȮsplit type 
ŐĭĭȮconstant 
refrigerant flow 
system ŀĵŌƞĴŅĔ 

ĔŅĶĪņĚŅĬȮpart load 
ĕŀĚŀŋĮĔĶĦƢĪņėĺŅĴŏĵŖĬ 

ĔŅĶĪņĚŅĬĕŀĚȮCDU 
ŏĮƦĬŐĭĭȮon/off 
control œĴƞĽŅĴŅĶĩ
ĪņĚŅĬŐĭĭĕńŘĬœħƟ 
ŐĭƞĚĽƞĺĬĔŅĶĪņĚŅĬőħĵ
ĔĶŃěŅĵȮFCU œĮŒĬıŊŘĬĪňŗ
ĪňŗĨƟŀĚĔŅĶŏľĴŅŃĽņľĶńĭ
ĔŅĶŒĝƟĚŅĬĪňŗĴňĔŅĶŏĮƕħĮƕħ
ĶŃĭĭĮĶńĭŀŅĔŅĻœĴƞ
ıĶƟŀĴĔńĬŐĸŃĔŅĶėĺĭėŋĴ
ŀŋĦľĳŌĴŇœĴƞŏĪƞŅĔńĬŒĬŐĨƞ
ĸŃĽƞĺĬ 

Chiller ŒĬĶŃĭĭȮ
constant water flow 
ĪņĚŅĬȮpart load 
œĴƞœħƟȮĨƟŀĚŏĮƕħľĶŊŀĮƕħ
ŀĵƞŅĚŏħňĵĺ ŒĬĕĦŃĪňŗ 
Chiller ŒĬĶŃĭĭȮ
varible water flow 
ĪņĚŅĬȮpart load œħƟȮ
ŐĨƞœħƟĬƟŀĵĕńŘĬ 
ŐĭƞĚĽƞĺĬĔŅĶĪņĚŅĬőħĵ
ĔĶŃěŅĵȮFCU ľĶŊŀȮ
AHU œĮŒĬıŊŘĬĪňŗĪňŗ
ĨƟŀĚĔŅĶ 
ŏľĴŅŃĽņľĶńĭĔŅĶŒĝƟ
ĚŅĬĪňŗĴňĔŅĶŏĮƕħĮƕħ
ĶŃĭĭĮĶńĭŀŅĔŅĻıĶƟŀĴ
ĔńĬ 

ĔŅĶĪņĚŅĬĕŀĚȮCDU 
ŏĮƦĬŐĭĭȮvariable 
speed control 
ĽŅĴŅĶĩĪņĚŅĬŐĭĭĕńŘĬ
œħƟŐĭƞĚĽƞĺĬĔŅĶĪņĚŅĬ
őħĵĔĶŃěŅĵȮFCU œĮŒĬ
ıŊŘĬĪňŗĪňŗĨƟŀĚĔŅĶ 
ŏľĴŅŃĽņľĶńĭĔŅĶŒĝƟ
ĚŅĬĪňŗĴňĔŅĶŏĮƕħĮƕħ
ĶŃĭĭĮĶńĭŀŅĔŅĻœĴƞ
ıĶƟŀĴĔńĬŐĸŃĔŅĶ
ėĺĭėŋĴŀŋĦľĳŌĴŇœĴƞ
ŏĪƞŅĔńĬŒĬŐĨƞĸŃĽƞĺĬ 

ĔŅĶŐĭƞĚĝƞĺĚĔŅĶĨŇħĨńŘĚ
ĶŃĭĭ 

ĽŅĴŅĶĩŐĭƞĚĔŅĶĨŇħĨńŘĚ
ĶŃĭĭŏĮƦĬĽƞĺĬŕȮœħƟĨŅĴ
ĔŅĶŏĮƕħŒĝƟĚŅĬĕŀĚŀŅėŅĶ 

ĨƟŀĚĨŇħĨńŘĚĶŃĭĭĪńŘĚľĴħ
ŒĬėĶńŘĚŏħňĵĺ 

ĽŅĴŅĶĩŐĭƞĚĔŅĶĨŇħĨńŘĚ
ĶŃĭĭŏĮƦĬĽƞĺĬŕȮœħƟĨŅĴ
ĔŅĶŏĮƕħŒĝƟĚŅĬĕŀĚ
ŀŅėŅĶ 

ĔŅĶėĺĭėŋĴŀŋĦľĳŌĴŇŒĬ
ĽƞĺĬıŊŘĬĪňŗĮĶńĭŀŅĔŅĻ 

ĨńħĔŅĶĪņĚŅĬĕŀĚȮCDU 
ĩƟŅŀŋĦľĳŌĴŇĩŉĚěŋħĪňŗ
ĨƟŀĚĔŅĶŐĸŃěŃŏĶŇŗĴ
ĪņĚŅĬŀňĔėĶńŘĚŏĴŊŗŀŏĺĸŅ
įƞŅĬœĮœĴƞĬƟŀĵĔĺƞŅȮ3Ȯ
ĬŅĪň 
ĔŅĶĪņĚŅĬĕŀĚ CDU 
ŏĮƦĬŐĭĭĶŀĭĔŅĶľĴŋĬėĚĪňŗ 

ĨƟŀĚŒĝƟĶŃĭĭȮVAV 
(variable air 
volume) ŏĕƟŅĴŅĝƞĺĵŒĬ
ĔŅĶėĺĭėŋĴĮĶŇĴŅĦ
ŀŅĔŅĻĪňŗœľĸŏĕƟŅıŊŘĬĪňŗŒĝƟ
ĚŅĬ 

ĪņĚŅĬĶƞĺĴĔńĬĶŃľĺƞŅĚȮ
FCU ŐĸŃȮCDU 
ĽŅĴŅĶĩėĺĭėŋĴ
ŀŋĦľĳŌĴŇŒĬŐĨƞĸŃıŊŘĬĪňŗȮ
œħƟŐĨĔĨƞŅĚĔńĬ 
ĔŅĶĪņĚŅĬĕŀĚ CDU 
ŏĮƦĬŐĭĭȮvariable 
speed compressor 

ĔŅĶŒĝƟĚŅĬŐĸŃĔŅĶ
ĭņĶŋĚĶńĔļŅ 

ĴňěņĬĺĬŀŋĮĔĶĦƢĪňŗĨƟŀĚ
ħŌŐĸĶńĔļŅĬƟŀĵ 
ĽŅĴŅĶĩŒĝƟĝƞŅĚ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪńŗĺœĮ
ŒĬĔŅĶĞƞŀĴĭņĶŋĚ 

ĴňěņĬĺĬŀŋĮĔĶĦƢĪňŗĨƟŀĚ
ħŌŐĸĶńĔļŅĴŅĔ 
ŐĸŃĨƟŀĚŒĝƟĝƞŅĚ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪňŗĴň
ėĺŅĴĶŌƟŏĜıŅŃŒĬĔŅĶ
ĞƞŀĴĭņĶŋĚ 

ĴňěņĬĺĬŀŋĮĔĶĦƢĪňŗĨƟŀĚ
ħŌŐĸĶńĔļŅĬƟŀĵ 
ŐĨƞĵńĚėĚĨƟŀĚŒĝƟĝƞŅĚ
ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪňŗĴň
ėĺŅĴĶŌƟŏĜıŅŃŒĬĔŅĶ
ĞƞŀĴĭņĶŋĚ 
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1,ȮĮĶŃőĵĝĬƢĕŀĚĶŃĭĭȮVRF 
ĔŅĶĨŇħĨńŘĚȮ: ĶŃĭĭįĸŇĨĬŘņŏĵŖĬŐĭĭĶĺĴĻŌĬĵƢȮľĶŊŀȮChiller systemȮĴňĔŅĶŒĝƟȮWater chiller ĞŉŗĚŏĮƦĬŀŋĮĔĶĦƢľĬńĔȮ
ŐĸŃĨƟŀĚĔŅĶĔŅĶĵĔħƟĺĵĮƤƨĬěńŗĬȮĽƞĺĬĶŃĭĭȮVRF ŏĮƦĬŀŋĮĔĶĦƢĪňŗĴňĬŘņľĬńĔŏĭŅĴŅĔĔĺƞŅȮœĴƞĺƞŅěŃŏĮƦĬȮcondensing 
unit ľĶŊŀȮevaporator ĔŅĶĕĬĵƟŅĵŐĨƞĸŃȮunit ĪņœħƟĚƞŅĵĔĺƞŅȮŒĬĔĶĦňĪňŗĨƟŀĚĶŃĭĭĪňŗĴňȮcapacity ĴŅĔȮŏĝƞĬľĸŅĵ
ĶƟŀĵĨńĬėĺŅĴŏĵŖĬȮĔŖĽŅĴŅĶĩĪņœħƟőħĵĔŅĶŒĝƟȮunit ĵƞŀĵĴŅĪņĚŅĬĨƞŀŏĬŊŗŀĚĔńĬȮŐĨƞĸŃĶŃĭĭŏĮƦĬĶŃĭĭĬŘņĵŅĪňŗ
ĽŅĴŅĶĩėĺĭėŋĴœħƟőħĵŀŇĽĶŃȮŐĨƞŒĝƟĶŃĭĭėĺĭėŋĴĶƞĺĴĔńĬȮĞŉŗĚĴňĮĶŃőĵĝĬƢŒĬĔĶĦňĪňŗŀŅėŅĶĴňĳŅĶŃėĺŅĴĶƟŀĬœĴƞŏĨŖĴ
ıŇĔńħȮ&part load) ľĶŊŀĴňĔŅĶŒĝƟŀŅėŅĶŒĬĭŅĚıŊŘĬĪňŗœĴƞĪńŘĚľĴħȮĔŅĶĮĶńĭĬŘņĵŅĽŅĴŅĶĩĪņŒľƟĶŃĭĭĴňėĺŅĴŏľĴŅŃĽĴ
ĔńĭŐĨƞĸŃıŊŘĬĪňŗœħƟȮĞŉŗĚĴňėĺŅĴėĸƟŅĵėĸŉĚĔńĭĶŃĭĭȮVAV (variable air volume system) ĪňŗĪņĚŅĬĶƞĺĴĔńĭĶŃĭĭ
įĸŇĨĬŘņŏĵŖĬŐĭĭĶĺĴĻŌĬĵƢȮŐĸŃĵńĚėĚŒĝƟŐĬĺėŇħŒĬĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬőħĵįƞŅĬĶŃĭĭĪƞŀĬŘņŐĸŃĶŃĭĭĪƞŀĸĴȮĔŅĶ
ĪňŗĶŃĭĭȮVRF ĴňĬŘņľĬńĔŏĭŅȮĪņŒľƟőėĶĚĽĶƟŅĚĪňŗĨƟŀĚĶŀĚĶńĭȮĴňĕĬŅħŏĸŖĔĸĚȮœĴƞĨƟŀĚĴňĔŅĶŒĝƟĪƞŀĸĴĽņľĶńĭĔŅĶěƞŅĵĸĴ
ŏĵŖĬȮŐĨƞĵńĚėĚĴňĔŅĶŒĝƟĪƞŀĸĴĽņľĶńĭĔŅĶĶŃĭŅĵŀŅĔŅĻĶŃĭĭȮVRF ĴňėĺŅĴŏľĴŅŃĽĴĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚȮľĶŊŀ
ĨŇħĨńŘĚŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĽņľĶńĭŀŅėŅĶŏĔƞŅľĶŊŀŀŅėŅĶĪňŗĨƟŀĚĴňĔŅĶŀĬŋĶńĔļƢŏıĶŅŃĪņŒľƟŏĔŇħįĸĔĶŃĪĭĨƞŀőėĶĚĽĶƟŅĚ
ŏħŇĴĬƟŀĵĔĺƞŅĶŃĭĭįĸŇĨĬŘņŏĵŖĬŐĭĭĶĺĴĻŌĬĵƢȮĞŉŗĚĨƟŀĚĴňıŊŘĬĪňŗŒĬĔŅĶĺŅĚȮwater chiller, ıŊŘĬĪňŗŒĬĔŅĶĺŅĚȮAHU, 
ŐĸŃĔŅĶŏħŇĬĪƞŀĸĴȮŀĵƞŅĚœĶĔŖĨŅĴŏĬŊŗŀĚěŅĔĔŅĶĪňŗĨƟŀĚŒĝƟĔŅĶŏħŇĬĪƞŀĬŘņĵŅěņĬĺĬĴŅĔŒĬŀŅėŅĶȮĔŅĶŏħŇĬĪƞŀ
ħńĚĔĸƞŅĺĨƟŀĚĔŅĶĝƞŅĚĨŇħĨńŘĚĪňŗĴňĪńĔļŃĔŅĶĪņĚŅĬĪňŗĽŌĚȮŏıŊŗŀŒľƟœħƟĚŅĬĨŇħĨńŘĚĪňŗĴňėŋĦĳŅıŐĸŃœĴƞĴňĮƤĠľŅŒĬĔŅĶĪņĚŅĬ
ĨƞŅĚŕȮŏĝƞĬȮĔŅĶĶńŗĺȮŏĔŇħĕŉŘĬ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ5ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭĮĶńĭŀŅĔŅĻ   
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ĶŌĮĪňŗȮ5.12-26ȮĨńĺŀĵƞŅĚĔŅĶĨŇħĨńŘĚĶŃĭĭȮVRF 

 
ėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶŀŀĔŐĭĭȮ: condensing unit 1ȮĨńĺĽŅĴŅĶĩĪņĚŅĬœħƟĔńĭȮevaporator œħƟľĸŅĵĨńĺȮ
(ĕƟŀĴŌĸŏĶŊŗŀĚěņĬĺĬȮĽŀĭĩŅĴœħƟěŅĔĭĶŇļńĪįŌƟįĸŇĨ'ȮőħĵĪňŗȮevaporator ľĶŊŀȮfan coil unit ŀŅěĴňœħƟľĸŅĵĶŌĮŐĭĭ
ŏĝƞĬȮŐĭĭĨŇħįĬńĚȮŐĭĭŐĕĺĬŒĨƟİƚŅȮŐĭĭĨńŘĚıŊŘĬȮĔŅĶŏıŇŗĴŏĨŇĴĶŃĭĭĽŅĴŅĶĩĪņœħƟĚƞŅĵĔĺƞŅĶŃĭĭįĸŇĨĬŘņŏĵŖĬŐĭĭ
ĶĺĴĻŌĬĵƢȮ 
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ĶŌĮĪňŗȮ5.12-27ȮĔŅĶĪņĚŅĬĶƞĺĴĔńĬĶŃľĺƞŅĚȮCDU 1 unit ĔńĭȮFCU ľĸŅĵȮunit ĪňŗĴňėĺŅĴľĸŅĔľĸŅĵ 
 
ĔŅĶħŌŐĸĶńĔļŅŐĸŃĞƞŀĴĭņĶŋĚȮ: ĩŉĚŐĴƟĺƞŅĶŃĭĭěŃĴňėĺŅĴĞńĭĞƟŀĬŏĶŊŗŀĚĔŅĶėĺĭėŋĴĬŘņĵŅŐĨƞŏĮƦĬėĺŅĴĞńĭĞƟŀĬ
ĳŅĵŒĬĺĚěĶėĺĭėŋĴŀŇŏĸėĪĶŀĬŇĔĽƢŏĪƞŅĬńŘĬȮŒĬŐĚƞįŌƟŒĝƟȮįŌƟĨŇħĨńŘĚȮįŌƟħŌŐĸĶńĔļŅȮĶŃĭĭȮVRF ěŃĴňĸńĔļĦŃĪňŗėĸƟŅĵĔńĭȮ
ĶŃĭĭȮsplit type ĴŅĔȮĞŉŗĚĴňėĺŅĴĞńĭĞƟŀĬȮŀŋĮĔĶĦƢĪňŗĬƟŀĵĔĺƞŅȮŐĸŃĔŅĶħŌŐĸĶńĔļŅĪňŗĮĶŃľĵńħĔĺƞŅȮĶŃĭĭįĸŇĨĬŘņ
ŏĵŖĬŐĭĭĶĺĴĻŌĬĵƢȮĔŅĶħŌŐĸĶńĔļŅıŊŘĬģŅĬĔŖěŃŏľĴŊŀĬĔńĭŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻŐĭĭŐĵĔĽƞĺĬĪńŗĺœĮȮŏĝƞĬĔŅĶŏĮĸňŗĵĬ
ŐįƞĬĔĶŀĚȮĔŅĶĪņėĺŅĴĽŃŀŅħ coilȮėĺŅĴŐĨĔĨƞŅĚĪňŗĝńħŏěĬėŊŀœĴƞĴňĶŃĭĭĪƞŀĬŘņŏĵŖĬȮœĴƞĨƟŀĚĴňĔŅĶĪņȮwater 
treatmentȮŀĵƞŅĚœĶĔŖĨŅĴĔŅĶħŌŐĸĶńĔļŅĽņľĶńĭĶŃĭĭėĺĭėŋĴŐĸŃŀŇŏĸėĪĶŀĬŇĔĽƢŀŅěěŃĨƟŀĚıŉŗĚıŅĭĶŇļńĪįŌƟįĸŇĨ
ĪńŘĚŒĬŐĚƞȮservice ŐĸŃȮspare part   
ĔŅĶėĺĭėŋĴŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬȮ: ĶŃĭĭȮVRF ĽŅĴŅĶĩėĺĭėŋĴőĞĬľĸŅĵŕȮőĞĬĪňŗĨƟŀĚĔŅĶėĺŅĴŐĨĔĨƞŅĚĕŀĚ
ŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬœħƟȮŏĬŊŗŀĚěŅĔĶŃĭĭŒĝƟȮVARIABLE SPEED COMPRESSOR ĪņŒľƟĽŅĴŅĶĩėĺĭėŋĴĮĶŇĴŅĦ
ĔŅĶœľĸĕŀĚĬŘņĵŅȮėĺŅĴŐĴƞĬĵņŒĬĔŅĶėĺĭėŋĴŀŋĦľĳŌĴŇŀĵŌƞŒĬĝƞĺĚȮ)--Ȯ1ȮDEG FȮ&)--Ȯ0.6ȮDEG C)Ȯ 
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