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¾ ŏıŊŗŀŒľƟŏĕƟŅŒěĺŇīňĔŅĶěńħĪŜŅ TSV Energy Chart 

¾ ŏıŊŗŀŒľƟŏĕƟŅŒěĺŇīňĔŅĶĺŇŏėĶŅŃľƢ TSV Energy Chart 
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¾ ĺŇīňĔŅĶěńħĪŜŅ TSV Energy Chart 

¾ ĺŇīňĔŅĶĺŇŏėĶŅŃľƢ TSV Energy Chart 
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¾ĕŀŒľƟŐĭƞĚĔĸŋƞĴȮĨŅĴľĬƞĺĵĚŅĬĨƞŅĚŕȮ 

¾ŐĨƞĸŃľĬƞĺĵĚŅĬȮœħƟĴňĮĶŃĽĭĔŅĶĦƢĔŅĶħŜŅŏĬŇĬĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬŀŃœĶĭƟŅĚȮ 

¾ĬŜŅŏĽĬŀ 
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         TSV Energy ChartȮŏĮƦĬŏėĶŊŗŀĚĴŊŀľĬŉŗĚŒĬĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅı
ĔŅĶŒĝƟıĸńĚĚŅĬŒĬŏĝŇĚėŋĦĳŅıȮőħĵŐĽħĚĶŃħńĭėŋĦĳŅııĸńĚĚŅĬĪňŗĮƚŀĬŏĕƟŅȮ
ĸńĔļĦŃĔŅĶĬŜŅıĸńĚĚŅĬœĮŒĝƟĮĶŃőĵĝĬƢŐĸŃĶŃħńĭėŋĦĳŅııĸńĚĚŅĬĪňŗŏľĸŊŀŒĬ
ĪŋĔĔĶŃĭĺĬĔŅĶįĸŇĨȮĨńŘĚŐĨƞȮŏĶŇŗĴĶńĭĺńĨĩŋħŇĭȮįƞŅĬŏĕƟŅĔĶŃĭĺĬĔŅĶĨƞŅĚȮ
ħŜŅŏĬŇĬĔŅĶŐĮĶĶŌĮȮěĬŏĮƦĬĽŇĬėƟŅĽŜŅŏĶŖěĶŌĮȮŐĸŃěńħĽƞĚ 
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Energy chart ĽŅĴŅĶĩŐĽħĚŒľƟŏľŖĬȮĕƟŀĴŌĸĪňŗĽŜŅėńĠȮėŊŀȮ 

/,ȮĸńĔļĦŃĔŅĶĬŜŅıĸńĚĚŅĬœĮŒĝƟĮĶŃőĵĝĬƢȮ 

0,ȮĶŃħńĭėŋĦĳŅııĸńĚĚŅĬĪňŗĮƚŀĬŏĕƟŅĔĶŃĭĺĬĔŅĶȮ 

1,ȮĶŃħńĭėŋĦĳŅııĸńĚĚŅĬĪňŗŏľĸŊŀěŅĔĔĶŃĭĺĬĔŅĶ 
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ĶŃħńĭėŋĦĳŅııĸńĚĚŅĬȮěŃŐĭƞĚŏĮƦĬȮ3 ĮĶŃŏĳĪȮ 

¾ĶŃħńĭėŋĦĳŅııĸńĚĚŅĬœĲĲƚŅȮ&Electrical Energy Quality ȮLevel) 

¾ĶŃħńĭėŋĦĳŅııĸńĚĚŅĬħƟŅĬėĺŅĴħńĬȮ&Pressure Energy Quality ȮLevel) 

¾ĶŃħńĭėŋĦĳŅııĸńĚĚŅĬħƟŅĬėĺŅĴĶƟŀĬȮ(Thermal Energy Quality ȮLevel) 
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ĶŃħńĭėŋĦĳŅııĸńĚĚŅĬœĲĲƚŅȮ&Electrical Energy Quality ȮLevel)ȮėŊŀ
ŐĶĚħńĬœĲĲƚŅȮĴňľĬƞĺĵŏĮƦĬȮőĺĸĨƢȮ 

ĽƞĺĬıĸńĚĚŅĬĪňŗĽƞĚěƞŅĵŒĬĶŃĭĭœĲĲƚŅȮėŊŀȮĔĶŃŐĽœĲĲƚŅȮ 
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ȮȮȮȮȮĨńĺŀĵƞŅĚ ĩƟŅĮĶńĭŐĶĚħńĬœĲĲƚŅĕŀĚȮľĴƟŀŐĮĸĚȮ04.ȮőĺĸĨƢȮľĸŀħœĲĴňėĺŅĴ
ĨƟŅĬĪŅĬȮ10 őŀľƢĴȮĔŜŅĸńĚœĲĲƚŅĪňŗľĴƟŀŐĮĸĚěƞŅĵŏĮƦĬŏĪƞŅœĶ 

  P  = V2/R 

 ŐĪĬėƞŅȮ  =        2402/10 

   =   5,760  ĺńĨĨƢ 

R

V 2)(
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ȮȮȮȮȮȮĨńĺŀĵƞŅĚ ĩƟŅĮĶńĭŐĶĚħńĬœĲĲƚŅĕŀĚȮľĴƟŀŐĮĸĚĸĚȮŏľĸŊŀȮ00.ȮőĺĸĨƢȮ
ĔŜŅĸńĚœĲĲƚŅĪňŗľĴƟŀŐĮĸĚěƞŅĵŏĮƦĬŏĪƞŅœĶ 

  P  = V2/R 

 ŐĪĬėƞŅȮ  =        2202/10 

   =   4,840  ĺńĨĨƢ 

   őħĵĽĶŋĮȮĽŜŅľĶńĭĶŃĭĭœĲĲƚŅȮŏĶŅėĺĶěƞŅĵŐĶĚħńĬœĲĲƚŅŒľƟĨŗŜŅĪňŗĽŋħȮĨŅĴėƞŅ
ėĺŅĴĨƟŀĚĔŅĶŐĶĚħńĬœĲĲƚŅĕŀĚȮŏėĶŊŗŀĚěńĔĶľĶŊŀŀŋĮĔĶĦƢĪňŗŒĝƟœĲĲƚŅ 

R

V 2)(
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ȮȮȮȮȮȮȮĶŃħńĭėŋĦĳŅııĸńĚĚŅĬħƟŅĬėĺŅĴħńĬȮėŊŀȮĶŃħńĭėƞŅėĺŅĴħńĬĪňŗįĸŇĨȮ
ŏĮƦĬȮŐĶĚĔĶŃĪŜŅĨƞŀıŊŘĬĪňŗȮŏıŊŗŀĪŜŅŒľƟĽĽŅĶȮŏĝƞĬŀŅĔŅĻȮľĶŊŀȮĬŘŜŅŏėĸŊŗŀĬĪňŗœĮȮ
ŏĔŇħŏĮƦĬŀńĨĶŅĔŅĶœľĸĕŉŘĬȮ 

R

V 2)(
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ȮȮȮȮĨńĺŀĵƞŅĚȮĮƤƩĴĬŘŜŅĽĶƟŅĚėĺŅĴħńĬȮ100 ŏĴĨĶȮĴňŀńĨĶŅĔŅĶœľĸȮ1.5 ĸĭ,ŏĴĨĶĨƞŀĬŅĪňȮ
ĪňŗĮƤƨĴĬŘŜŅĨƟŀĚŒĝƟıĸńĚĚŅĬŏĪƞŅœĶ 

ȮȮȮȮȮĔŜŅĸńĚĕńĭĮƤƩĴĬŘŜŅȮ&ėĺŅĴľĬŅŐĬƞĬĬŘŜŅȮ= 1 kg/dm3 ) 
  P = QH         kW      
        6.12 

Q ėŊŀȮŀńĨĶŅĔŅĶœľĸȮ&ŏĴĨĶĨƞŀĬŅĪň' 

H ėŊŀȮŏŁħĶĺĴȮľĶŊŀėĺŅĴħńĬĶĺĴȮ&ŏĴĨĶ' 

                   P =  24.5ȮĔŇőĸĺńĨĨƢ 

R

V 2)(
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ȮȮȮȮȮȮĨńĺŀĵƞŅĚȮĸħėĺŅĴħńĬĸĚŏľĸŊŀȮȮ80 ŏĴĨĶĬŘŜŅȮĴňŀńĨĶŅĔŅĶœľĸȮ1.5 ĸĭ,ŏĴĨĶĨƞŀ
ĬŅĪňȮĪňŗĮƤƨĴĬŘŜŅĨƟŀĚŒĝƟıĸńĚĚŅĬŏĪƞŅœĶ 

ȮȮȮȮȮĔŜŅĸńĚĕńĭĮƤƩĴĬŘŜŅȮ&ėĺŅĴľĬŅŐĬƞĬĬŘŜŅȮ= 1 kg/dm3 ) 
  P = QH         kW      
        6.12 

Q ėŊŀȮŀńĨĶŅĔŅĶœľĸȮ&ŏĴĨĶĨƞŀĬŅĪň' 

H ėŊŀȮŏŁħĶĺĴȮľĶŊŀėĺŅĴħńĬĶĺĴȮ&ŏĴĨĶ' 

                   P = 19.6  ĔŇőĸĺńĨĨƢ 

R

V 2)(
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ȮȮȮȮĶŃħńĭėŋĦĳŅııĸńĚĚŅĬħƟŅĬėĺŅĴĶƟŀĬȮėŊŀȮĶŃħńĭėƞŅŀŋĦľĳŌĴŇĪňŗŒĝƟĚŅĬȮ
ıĸńĚĚŅĬėĺŅĴĶƟŀĬěŃœľĸěŅĔĪňŗŀŋĦľĳŌĴŇĽŌĚœĮĵńĚěŋħĪňŗĴňŀŋĦľĳŌĴŇĨŗŜŅ 

R

V 2)(
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ȮȮȮȮȮĨńĺŀĵƞŅĚȮŏėĶŊŗŀĚįĸŇĨĬŘŜŅŏĵŖĬȮŒĝƟĽŅĶĪŜŅėĺŅĴŏĵŖĬȮR134a įĸŇĨĬŘŜŅŏĵŖĬĪňŗ
ŀŋĦľĳŌĴŇȮ7oC ŀŋĦľĳŌĴŇĽŅĶĪŜŅėĺŅĴŏĵŖĬħƟŅĬȮEvaporator ŀĵŌƞĪňŗȮ5oCĕĦŃĪňŗ
ŀŋĦľĳŌĴŇĽŅĶĪŜŅėĺŅĴŏĵŖĬħƟŅĬȮCondensing ĴňŀŋĦľĳŌĴŇȮ35 oCȮěĚľŅėƞŅȮCOP 
&Co-efficient of Performance) ěŅĔȮőĮĶŐĔĶĴȮCoolpack (ħŌĺŇīňĔŅĶŒĝƟȮ
Program Cool Pack ĳŅėįĬĺĔ)  

R

V 2)(
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R

V 2)(
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R

V 2)(

ȮȮȮȮĩƟŅŏıŇŗĴŀŋĦľĳŌĴŇĬŘŜŅŏĵŖĬŏĮƦĬȮ10oC ŐĸŃŀŋĦľĳŌĴŇĽŅĶĪŜŅėĺŅĴŏĵŖĬħƟŅĬȮ
Evaporator œħƟȮ8oC &ėƞŅėĺŅĴĨƞŅĚŏĪƞŅĔńĭȮ2oC) 
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R

V 2)(

¾ŏĮƦĬĔŅĶŀīŇĭŅĵĺƞŅıĸńĚĚŅĬŐĨƞĸŃĝĬŇħȮŐĨƞĸŃĝĬŇħĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢŀŃœĶȮ
ŀĵƞŅĚœĶȮŒĬŐĨƞĸŃĔĶŃĭĺĬĔŅĶ 

¾ĪňŗĽŜŅėńĠıĸńĚĚŅĬŐĨƞĸŃĝĬŇħĴňĔŅĶĬŜŅœĮėĺĭėŋĴĨńĺŐĮĶĔĶŃĭĺĬĔŅĶ
ŀŃœĶĭƟŅĚȮŐĸŃėƞŅĨńĺŐĮĶĪňŗėĺĭėŋĴȮľĶŊŀĨƟŀĚĔŅĶŏĮƦĬŏĪƞŅŒħȮ 

¾ŀňĔĪńŘĚĨńĺŐĮĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėŋĦĳŅıĕŀĚĔŅĶįĸŇĨĪňŗĨƟŀĚėĺĭėŋĴŏĮƦĬŏĪƞŅœĶȮȮ 
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R

V 2)(

ȮȮȮȮȮȮĨńĺŀĵƞŅĚȮĔŅĶĮĶńĭŀŅĔŅĻȮĔĶŃĭĺĬĔŅĶįĸŇĨŀŅľŅĶȮĬŜŅıĸńĚĚŅĬĬŘŜŅŏĵŖĬ
ĴŅėĺĭėŋĴŀŋĦľĳŌĴŇľƟŀĚœĺƟĪňŗȮ24oC ėĺŅĴĝŊŘĬĽńĴıńĪīƢȮ50% ĔĶŃĭĺĬĔŅĶŐĝƞ
ŐĕŖĚŒĝƟıĸńĚĚŅĬėĺŅĴŏĵŖĬěŅĔĽŅĶĪŜŅėĺŅĴŏĵŖĬȮŐŀĴőĴŏĬňĵėĺĭėŋĴ
ŀŋĦľĳŌĴŇľƟŀĚŐĝƞŐĕŖĚĪňŗŀŋĦľĳŌĴŇ -18oC 
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R

V 2)(

ĔĶŃĭĺĬĔŅĶ 
ĨńĺŀĵƞŅĚŐľĸƞĚ

ıĸńĚĚŅĬ 

ĨńĺŀĵƞŅĚėŜŅŀīŇĭŅĵĔŅĶĬŜŅıĸńĚĚŅĬœĮŒĝƟ

ĮĶŃőĵĝĬƢȮŐĸŃĨńĺŐĮĶĔĶŃĭĺĬĔŅĶ 
ľĴŅĵŏľĨŋ 

ĔŅĶįĽĴȮ œĲĲƚŅ 

ŒĝƟıĸńĚĚŅĬœĲĲƚŅĕńĭĴŀŏĨŀĶƢ11kW 

ľĴŋĬĔĺĬįĽĴĽŅĶŏėĴňȮ1450 ĶŀĭĨƞŀ

ĬŅĪňȮŏĮƦĬŏĺĸŅȮ30 ĬŅĪň 

ŏėĶŊŗŀĚŐĵĔľĴŋĬ

ŏľĺňŗĵĚľĬňĻŌĬĵƢ 
œĲĲƚŅ 

ŒĝƟıĸńĚĚŅĬœĲĲƚŅĕńĭĴŀŏĨŀĶƢ11kW 

ľĴŋĬĔĺĬįĽĴĽŅĶŏėĴňȮ2900 ĶŀĭĨƞŀ

ĬŅĪňȮėĺŅĴľĬŅĽŅĶŏėĴňĪňŗŐĵĔěŅĔĔńĬȮ

4 ĞĴ. 
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23 

R

V 2)(

ĔĶŃĭĺĬĔŅĶ 
ĨńĺŀĵƞŅĚŐľĸƞĚ

ıĸńĚĚŅĬ 

ĨńĺŀĵƞŅĚėŜŅŀīŇĭŅĵĔŅĶĬŜŅıĸńĚĚŅĬœĮŒĝƟ

ĮĶŃőĵĝĬƢȮŐĸŃĨńĺŐĮĶĔĶŃĭĺĬĔŅĶ 
ľĴŅĵŏľĨŋ 

ĲƕĸŏĨŀĶƢŏıĶĽŐĭĭŐįƞĬ

ŐĸŃĔĶŀĭ 

œĲĲƚŅėĺŅĴħńĬ

œŁőħĶĸŇė 
ŒĝƟĮƤƩĴœŁőħĶĸŇėĽĶƟŅĚėĺŅĴħńĬȮ200 kPa 

ĨŌƟŀĭĵŅŒľƟŐľƟĚ œĲĲƚŅ 

Heater œĲĲƚŅȮėĺĭėŋĴŀŋĦľĳŌĴŇŀŅĔŅĻœĺƟ

ĪňŗȮ4.ȮºA 

œĲĲƚŅĕńĭĴŀŏĨŀĶƢȮ15 kW ĽĶƟŅĚŀńĨĶŅĔŅĶ

œľĸĕŀĚŀŅĔŅĻ 400 CFM ŐĸŃŏĺĸŅŒĬ

ĔŅĶŀĭȮ12 ĝĴ. 
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R

V 2)(

ĔĶŃĭĺĬĔŅĶ 
ĨńĺŀĵƞŅĚŐľĸƞĚ

ıĸńĚĚŅĬ 

ĨńĺŀĵƞŅĚėŜŅŀīŇĭŅĵĔŅĶĬŜŅ

ıĸńĚĚŅĬœĮŒĝƟĮĶŃőĵĝĬƢȮŐĸŃ

ĨńĺŐĮĶĔĶŃĭĺĬĔŅĶ 

ľĴŅĵŏľĨŋ 

ŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴ

ĶƟŀĬ 
ĬŘŜŅĶƟŀĬ 

ĬŘŜŅĶƟŀĬŀŋĦľĳŌĴŇȮ90 ºAȮŒľƟėĺŅĴĶƟŀĬ

ĔńĭȮĽŅĶŏėĴňȮ43ȮºAȮ 

ŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴ

ĶƟŀĬ 

 

ĬŘŜŅĴńĬĽŜŅŏĶŖěĶŌĮ 

ĬŘŜŅĴńĬĽŜŅŏĶŖěĶŌĮȮŀŋĦľĳŌĴŇȮ300 ºAȮȮ

ŏıŇŗĴŀŋĦľĳŌĴŇŒľƟėĺŅĴĶƟŀĬĔńĭȮ

ĬŘŜŅĴńĬħŇĭȮěŅĔȮ35 ºC ŏĮƦĬȮ250 ºC 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

R

V 2)(

¾ŏĴŊŗŀĴňĔŅĶĬŜŅıĸńĚĚŅĬœĮŒĝƟĮĶŃőĵĝĬƢŐĸƟĺȮȮŒĬĭŅĚĝĬŇħĕŀĚŐľĸƞĚıĸńĚĚŅĬȮŀŅě
ĴňıĸńĚĚŅĬĽƞĺĬĪňŗŏľĸŊŀěŅĔĔĶŃĭĺĬĔŅĶȮŐĸŃŏėĶŊŗŀĚěńĔĶȮįĸŇĨĳńĦĤƢŀŅěĴň
ŀŋĦľĳŌĴŇĽŌĚȮ 

¾ħńĚĬńŘĬŏĶŅĨƟŀĚŐĽħĚėƞŅĶŃħńĭėŋĦĳŅııĸńĚĚŅĬĽƞĺĬĪňŗŏľĸŊŀěŅĔĔĶŃĭĺĬĔŅĶȮ
ŏĝƞĬȮĔŅĶŒĝƟıĸńĚĚŅĬœŀĬŘŜŅȮ>> ŴėŀĬŏħĬŏĽĪŵȮȮ>> ŀŋĦľĳŌĴŇȮ73ȮoC 

¾ĔĶŃĭĺĬĔŅĶŒĬĔŅĶŀĭĝŇŘĬĚŅĬŐĸƟĺĴňŀŅĔŅĻŏĽňĵěŅĔĔŅĶŏįŅœľĴƟȮĴňŀŋĦľĳŌĴŇ
ĮĸƞŀĚȮ300 oC 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ŏĶŇŗĴěŅĔĔŅĶŐĽħĚĔĶŃĭĺĬĔŅĶįĸŇĨĨƞŅĚŕȮĕŀĚőĶĚĚŅĬŒĬĶŌĮŐĭĭĕŀĚȮ
Manufacturing Process  



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

Unit 2380 Tatoray Process 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

 

28 

Unit 2380 Tatoray Process 

Original Energy Quality Level 
Transformer (Secondary 

Voltage) 
Air Compressor &Pressure'Ȯ 
ChillerȮ&Temperature' 
Cooling Tower &Temperature'Ȯ 
Steam BoilerȮ&Pressure'Ȯ 
Hot oil Boiler&Temperature' 
Pump Hydraulic &Pressure'Ȯ 

Process Input 

Energy Quality Level 

Display each  type 

 of  the Energy 

Potential that fed   

to the Process or 

controlled value for  

the processȮȮȮȮȮȮȮȮȮȮȮ 

Energy Utilization :  
Display each type of  
energy utilize and   
its' process  
parameterȮ 
  

Process Residual  
Energy  
Display Residual  
Energy  
that exhausted 
from  the  
process 

Display out side  
of machine  
temperature or  
the product  
temperature 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  
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ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

¾ĔĶŃĭĺĬĔŅĶĸƟŅĚœĕĴńĬėĺĭėŋĴŀŋĦľĳŌĴŇĽŅĶŏėĴň &őĶĚĚŅĬĮĶŃĔŀĭ
ĶĩĵĬĨƢ'œĺƟĪňŗȮ80oC   

¾ĔĶŃĭĺĬĔŅĶįĽĴĽňĔńĭŏĴŖħıĸŅĽĨŇĔ &őĶĚĚŅĬıĸŅĽĨŇĔ'ȮŒĝƟŏĺĸŅŒĬĔŅĶ
įĽĴȮ15 ĬŅĪňȮ 

¾ĔĶŃĭĺĬĔŅĶĔĺĬĬŘŜŅħŇĬ&őĶĚĚŅĬŏĞĶŅĴŇė'ȮŒĝƟŏĺĸŅĔĺĬȮ1 ĝĴ,ȮľĵŋħȮ1 
ĝĴ,Ȯ 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ĔŅĶĸħŀŋĦľĳŌĴŇœĽƟĔĶŀĔĪňŗȮ120oC ŏĮƦĬȮ40oC  ıĭĺƞŅľńĺĜňħĔĶŃěŅĵĬŘŜŅĵńĚœĴƞŏĮƦĬİŀĵȮěŉĚĪŜŅ
ĔŅĶŏĮĸňŗĵĬŒľĴƞȮĪŜŅŒľƟĸħĽŅĴŅĶĩĸħŏĺĸŅŒĬĔŅĶĜňħĔĶŃěŅĵĬŘŜŅěŅĔȮ10 ĬŅĪňȮŏľĸŊŀȮ8 ĬŅĪňȮȮ
ŐĸŃĨĶĺěĽŀĭėŋĦĳŅıĮĶŅĔĢĺƞŅȮĽŅĴŅĶĩŒĝƟĚŅĬœħƟȮŐĸŃėŋĦĳŅıŏľĴŊŀĬŏħŇĴ 

ěŅĔĔŅĶĨĶĺěĺńħȮ 

ĽŅĴŅĶĩĸħĔŅĶŒĝƟĬŘŜŅŏĵŖĬȮĮĶŃľĵńħĬŘŜŅœħƟȮȮȮ ĮĶŃĴŅĦ 1,152 ȮĸŌĔĭŅĻĔƢŏĴĨĶĨƞŀĮƖ 

   ĮĶŃľĵńħėƞŅĬŘŜŅȮ  17,280  ĭŅĪĨƞŀĮƖ  

ıĸńĚĚŅĬœĲĲƚŅĪňŗŏėĶŊŗŀĚįĸŇĨĬŘŜŅŏĵŖĬœħƟĮĶŃĴŅĦȮ 286,372  kWhĨƞŀĮƖ 

ĮĶŃľĵńħėƞŅŒĝƟěƞŅĵıĸńĚĚŅĬœħƟĮĶŃĴŅĦȮ  773,206 ĭŅĪĨƞŀĮƖ 

 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ĽŅĶŏėĴňĪňŗŒĝƟĸƟŅĚœĕĴńĬȮĴňĕƟŀĔŜŅľĬħœĺƟĪňŗȮ45-80 oC ĔŅĶĨńŘĚėƞŅȮ80 oC ěŉĚĽŌĚŏĔŇĬėĺŅĴěŜŅŏĮƦĬ
őĶĚĚŅĬœħƟĪħĸŀĚĸħŐĸŃĨĶĺěĽŀĭėŋĦĳŅıĮĶŅĔĢĺƞŅĽŅĴŅĶĩĸħĸĚŏľĸŊŀȮ55 oC ĵńĚėĚ
ĽŅĴŅĶĩĪŜŅėĺŅĴĽŃŀŅħĝŇŘĬĚŅĬœħƟėŋĦĳŅıŏľĴŊŀĬĔńĬ 

ěŅĔĔŅĶĨĶĺěĺńħ 

ĽŅĴŅĶĩĸħĔŅĶŒĝƟœŀĬŘŜŅȮĮĶŃľĵńħĬŘŜŅĴńĬŏĨŅœħƟĮĶŃĴŅĦȮ  12,500 ĸŇĨĶĨƞŀĮƖ 

ĮĶŃľĵńħėƞŅŒĝƟěƞŅĵœħƟĮĶŃĴŅĦȮ   200,000 ĭŅĪĨƞŀĮƖ 

 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ĔƞŀĬĔŅĶĮĶńĭĮĶŋĚ 
ĔŅĶįĽĴŏĴŖħıĸŅĽĨŇĔȮĔńĭĽňȮŒĝƟŏĺĸŅȮ15 ĬŅĪň 

ľĸńĚĔŅĶĮĶńĭĮĶŋĚȮ: ĮĶńĭĮĶŋĚĺŇīňĔŅĶįĽĴĽňŒĝƟŏĺĸŅŒĬĔŅĶįĽĴȮȮ8  ĬŅĪň 
ĽŅĴŅĶĩĮĶŃľĵńħıĸńĚĚŅĬȮœĲĲƚŅœħƟ 3,556 kWhĨƞŀĮƖȮľĶŊŀȮ6*67.ȮĭŅĪĨƞŀĮƖ  



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ȮȮȮȮȮȮȮĸħĔŅĶŒĝƟıĸńĚĚŅĬĴŀŏĨŀĶƢœĲĲƚŅŒĭĔĺĬĬŘŜŅħŇĬěŅĔĔŅĶŏĮƕħȮ1 ĝĴ,ȮľĵŋħȮ1 ĝĴ,ȮŏĮƦĬȮ 
ĔŅĶŏĮƕħȮ1 ĝĴ,ȮľĵŋħȮ4 ĝĴ,ȮȮ&ĪħĸŀĚŐĸŃĨĶĺěĽŀĭėŋĦĳŅı' 

ěŅĔĔŅĶĨĶĺěĺńħ 

ĽŅĴŅĶĩĸħĔŅĶŒĝƟȮĮĶŃľĵńħıĸńĚĚŅĬœĲĲƚŅœħƟȮȮȮ /91,983 kWh-ĮƖ 

ėŇħŏĮƦĬŏĚŇĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   518,350ȮĭŅĪ-ĮƖ 

 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  
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../../NES power point/Energy Chart Best practice2.ppt


ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

¾ĨńĺėĺĭėŋĴĨńĺŐĮĶĔĶŃĭĺĬĔŅĶŏėĶŊŗŀĚěńĔĶȮľĶŊŀȮŀŋĮĔĶĦƢ 

¾ĴňőŀĔŅĽĝŜŅĶŋħœħƟȮȮ 

¾œĴƞĴňėĺŅĴŏĴƞĬĵŜŅŒĬĔŅĶĪŜŅĚŅĬȮ 

¾őĶĚĚŅĬįĸŇĨŀŅľŅĶȮľĶŊŀľƟŀĚėĺŅĴĽŃŀŅħĽŌĚ &Clean Room) ŒĬľĸŅĵŐľƞĚ
ĴňĔŅĶĔŜŅľĬħȮėƞŅŀŋĦľĳŌĴŇėĺĭėŋĴœĺƟĪňŗȮ24 ŐĨƞĶŃĭĭėĺĭėŋĴŏĽňĵȮ&Ĩńĺĺńħ
ŀŋĦľĳŌĴŇľĶŊŀĺŅĸƢĺėĺĭėŋĴ'ȮĪŜŅŒľƟŏĔŇħėĺŅĴĽŌĠŏĮĸƞŅ 

¾ħńĚĬńŘĬȮĨƟŀĚĮĶŃŏĴŇĬėĺŅĴŏľĴŅŃĽĴĕŀĚĨńĺŐĮĶĔĶŃĭĺĬĔŅĶȮŐĸŃĨĶĺě
ĮĶŃŏĴŇĬȮĔŅĶŒĝƟĚŅĬœħƟĕŀĚĨńĺėĺĭėŋĴȮľĶŊŀȮĶŃĭĭėĺĭėŋĴĨńĺŐĮĶ
ĔĶŃĭĺĬĔŅĶ 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ȮȮȮȮȮȮȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏľĴŅŃĽĴĕŀĚĝĬŇħıĸńĚĚŅĬȮėŊŀȮĔŅĶĺŇŏėĶŅŃľƢ
ĮĶŃŏĳĪıĸńĚĚŅĬĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶĺƞŅĴňĝĬŇħıĸńĚĚŅĬŀŊŗĬĪňŗĽŅĴŅĶĩĪŜŅĚŅĬ
œħƟŏľĴŊŀĬĔńĬȮėŋĦĳŅıŏľĴŊŀĬĔńĬŐĨƞĴňĨƟĬĪŋĬıĸńĚĚŅĬĨŗŜŅĔĺƞŅ 

¾ĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅŒĬĔŅĶŒľƟėĺŅĴĶƟŀĬ 

¾ĝĬŇħıĸńĚĚŅĬĔŅĶŒľƟėĺŅĴĶƟŀĬĨŅĴĶŃħńĭŀŋĦľĳŌĴŇ 

¾ĝĬŇħıĸńĚĚŅĬĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬŀŀĔěŅĔĔĶŃĭĺĬĔŅĶ 

 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ȮȮȮȮȮȮȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏľĴŅŃĽĴĕŀĚĝĬŇħıĸńĚĚŅĬȮėŊŀȮĔŅĶĺŇŏėĶŅŃľƢ
ĮĶŃŏĳĪıĸńĚĚŅĬĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶĺƞŅĴňĝĬŇħıĸńĚĚŅĬŀŊŗĬĪňŗĽŅĴŅĶĩ
ĪŜŅĚŅĬœħƟŏľĴŊŀĬĔńĬȮėŋĦĳŅıŏľĴŊŀĬĔńĬŐĨƞĴňĨƟĬĪŋĬıĸńĚĚŅĬĨŗŜŅĔĺƞŅ 

¾ĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅŒĬĔŅĶŒľƟėĺŅĴĶƟŀĬ 

¾ĝĬŇħıĸńĚĚŅĬĔŅĶŒľƟėĺŅĴĶƟŀĬĨŅĴĶŃħńĭŀŋĦľĳŌĴŇ 

¾ĝĬŇħıĸńĚĚŅĬĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬŀŀĔěŅĔĔĶŃĭĺĬĔŅĶ 

 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ĔŅĶŒĝƟıĸńĚĚŅĬœĲĲƚŅŒĬĔŅĶŒľƟėĺŅĴĶƟŀĬ 

 Changing Electrical Heater to LPG Burner 

                   Electrical  1 kWh     =         MJ 

                   LPG         1 kg        =         MJ 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ľĸńĚĔŅĶĮĶńĭĮĶŋĚȮ: ŒĝƟŐĔƠĽŐĪĬ 
ĔŅĶĸĚĪŋĬ   500 ĭŅĪ 
ĽŅĴŅĶĩĮĶŃľĵńħıĸńĚĚŅĬȮ 194,400 MJ/ĮƖȮȮȮȮȮȮȮȮȮȮȮȮȮ 
   199,800ȮĭŅĪ-ĮƖ 

ĔƞŀĬĔŅĶĮĶńĭĮĶŋĚ 
ėĺĭėŋĴȮT ĪňŗŀŋĦľĳŌĴŇȮ25oC 
őħĵŒĝƟȮHeater œĲĲƚŅȮĕĬŅħȮ30 Kw 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ȮȮȮȮȮȮȮȮŀŋĮĔĶĦƢŒĬĔŅĶŒľƟėĺŅĴĶƟŀĬŒĬŀŋĨĽŅľĔĶĶĴĴňľĸŅĔľĸŅĵȮĮĶŃĽŇĪīŇĳŅıĕŀĚŐĨƞ
ĸŃĶŃĭĭĨƞŅĚĔńĬĔŅĶŏĸŊŀĔŒĝƟŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟĚŅĬȮŐĸŃĶŃħńĭŀŋĦľĳŌĴŇħńĚĬňŘ 

¾ĝƞĺĚŀŋĦľĳŌĴŇœĴƞŏĔŇĬȮ60 oC ŒĝƟĮƤƩĴėĺŅĴĶƟŀĬ &Heat Pump) 

¾ĝƞĺĚŀŋĦľĳŌĴŇȮ60-180 oC ŒĝƟľĴƟŀįĸŇĨœŀĬŘŜŅȮľĶŊŀŒľƟėĺŅĴĶƟŀĬőħĵĨĶĚ 

¾ĝƞĺĚŀŋĦľĳŌĴŇĽŌĚĔĺƞŅȮ180 oC  ŒĝƟľĴƟŀįĸŇĨĬŘŜŅĴńĬĶƟŀĬȮľĶŊŀŒľƟėĺŅĴĶƟŀĬőħĵĨĶĚ 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

¾ŒĬľĸŅĵŀŋĨĽŅľĔĶĶĴĴňĔŅĶŒĝƟıĸńĚĚŅĬŒĬĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬŀŀĔěŅĔ
ĔĶŃĭĺĬĔŅĶȮĞŉŗĚĶŃĭĭĪňŗŒĝƟĶŃĭŅĵėĺŅĴĶƟŀĬȮĴňŀĵŌƞȮ3 ĶŃĭĭȮėŊŀȮŀŅĔŅĻȮĔŅĶŒĝƟĬŘŜŅ
ľŀįŉŗĚŏĵŖĬȮĔŅĶŒĝƟĬŘŜŅŏĵŖĬěŅĔŏėĶŊŗŀĚįĸŇĨĬŘŜŅŏĵŖĬĶŃĭĭŀńħœŀ 

¾ĝƞĺĚŀŋĦľĳŌĴŇĶŃĭŅĵėĺŅĴĶƟŀĬȮĴŅĔĔĺƞŅȮ35oC ŒĝƟĬŘŜŅŏĵŖĬľŀįŉŗĚľĶŊŀıńħĸĴ 

¾ĝƞĺĚŀŋĦľĳŌĴŇĶŃĭŅĵėĺŅĴĶƟŀĬȮĬƟŀĵĔĺƞŅȮ35oC ŒĝƟĬŘŜŅŏĵŖĬěŅĔŏėĶŊŗŀĚįĸŇĨĬŘŜŅŏĵŖĬ
ĶŃĭĭŀńħœŀ 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

       TGC ŏĮĸňŗĵĬȮChill Water (Chiller) ŏĮƦĬ Cooling Water (Cooling Tower) 
ĽŜŅľĶńĭĶŃĭŅĵėĺŅĴĶƟŀĵȮHydraulic Oil  ĽŅĴŅĶĩĮĶŃľĵńħıĸńĚĚŅĬœĲĲƚŅȮœħƟȮȮ80% 
ėŇħŏĮƦĬŏĚŇĬ 150,000 ĭŅĪĨƞŀŏħŊŀĬ  



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  
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ExampleȮIdle operation : Turn off hydraulic when it is unload. 
InvestmentȮ3,000 B (Maintenance):ȮSavingȮ7.,963ȮB-Y 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

¾ĔŅĶħŜŅŏĬŇĬĔŅĶįĸŇĨěĶŇĚŒĬŐĨƞĸŃĔĶŃĭĺĬĔŅĶȮěŃĴňĪńŘĚĝƞĺĚĪňŗőľĸħŏĨŖĴȮőľĸħ
ĭŅĚĽƞĺĬŐĸŃœĴƞĴňőľĸħȮ 

¾ŐĨƞĨƟŀĚŏħŇĬĶŃĭĭŏėĶŊŗŀĚěńĔĶŒĬĔĶŃĭĺĬĔŅĶįĸŇĨȮľĶŊŀĶŃĭĭĽĬńĭĽĬŋĬĔŅĶįĸŇĨ
ĞŉŗĚĭŅĚĮĶŃŏĳĪĔĶŃĭĺĬĔŅĶȮĴňėĺŅĴěŜŅŏĮƦĬŒĬĔŅĶŏħŇĬŏėĶŊŗŀĚȮŐĨƞĭŅĚĮĶŃŏĳĪ
ŀŅěœĴƞěŜŅŏĮƦĬȮ 

¾ħńĚĬńŘĬėĺĶĮĶŃŏĴŇĬőŀĔŅĽĔŅĶŏħŇĬŏėĶŊŗŀĚĨńĺŏĮĸƞŅȮĺŇīňĔŅĶŏħŇĬĶŃĭĭŏėĶŊŗŀĚěńĔĶ
ŒľƟŏľĴŅŃĽĴĔńĭőľĸħĔŅĶŒĝƟĚŅĬȮŐĸŃěńħĪŜŅŏĮƦĬĺŇīňĮĢŇĭńĨŇĚŅĬœĺƟħńĚĨńĺŀĵƞŅĚ 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

¾ĔŅĶĭĶĶěŋŀŅľŅĶŒĝƟĽŅĵıŅĬĸŜŅŏĸňĵĚĕĬŅħȮ5 kW ıĭĺƞŅĔĶŃĭĺĬĔŅĶĭĶĶěŋĴň
ĔŅĶŏħŇĬŏėĶŊŗŀĚĨńĺŏĮĸƞŅĞŉŗĚĽŅĴŅĶĩĸħœħƟȮ1ȮĝńŗĺőĴĚĨƞŀĺńĬȮ 

     įĸĔŅĶħŜŅŏĬŇĬĔŅĶ 

¾ĽŅĴŅĶĩĮĶŃľĵńħıĸńĚĚŅĬœħƟȮ   1,500 kWh/y    

¾ĮĶŃľĵńħėƞŅıĸńĚĚŅĬœħƟȮȮ          4,050 ĭŅĪĨƞŀĮƖ 

 
 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

Before  
Chiller temperature  
set point was 7ºA  

InvestmentȮ0 BȮȮ:   SavingȮȮ4,500,000ȮB-M 

After  
8:00-18:00 set point is 11 ºA 
18:00 -Ȯ8:00Ȯset point is 12 ºA 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  
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ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

¾ŐĭƞĚĔĸŋƞĴŕȮĸŃȮĮĶŃĴŅĦȮ5 ĪƞŅĬ 

¾ĕŀŒľƟȮěńħĪŜŅȮĨńĺŀĵƞŅĚȮProcess Chart 

¾ĕŀŒľƟěńħĪŜŅȮEnergy Chart ŐĸŃ-ľĶŊŀȮEnergy Layout 

¾ĺŇŏėĶŅŃľƢȮEnergy Chart ŐĸŃ-ľĶŊŀȮEnergy Layout 

¾ĬŜŅŏĽĬŀ 

 

 
 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

 

ĔĶŃĭĺĬĔŅĶ 

ĔŅĶĮĶńĭėƞŅĨńĺ

ŐĮĶ

ĔĶŃĭĺĬĔŅĶ

ĨŗŜŅĽŋħ 

ĔŅĶŒĝƟĚŅĬœħƟ

ĕŀĚĶŃĭĭ

ėĺĭėŋĴȮĨńĺŐĮĶ

ĔĶŃĭĺĬĔŅĶ 

ĔŅĶĮĶŃŏĴŇĬ

ėĺŅĴŏľĴŅŃĽĴ

ĕŀĚĝĬŇħ

ıĸńĚĚŅĬ 

ĔŅĶĔŜŅľĬħĺŇīňĔŅĶ

ėĺĭėŋĴĔŅĶĪŜŅĚŅĬȮ

ĝƞĺĚőľĸħŏĨŖĴȮ

ĭŅĚĽƞĺĬȮŐĸŃœĴƞĴň

őľĸħ 

 

įŌƟėĺĭėŋĴħŌŐĸ 

/źźźźźźź, 
(   ) įƞŅĬȮȮȮȮ 

(   ) ȮœĴƞįƞŅĬ 

(   ) įƞŅĬȮȮȮ 

(   ) ȮœĴƞįƞŅĬ 

(   ) įƞŅĬȮȮȮ 

(   ) ȮœĴƞįƞŅĬ 

(   ) įƞŅĬȮȮȮ 

(   ) ȮœĴƞįƞŅĬ 

2źźźźźźź, 
(   ) įƞŅĬȮȮȮȮ 

(   ) ȮœĴƞįƞŅĬ 

(   ) įƞŅĬȮȮȮ 

(   ) ȮœĴƞįƞŅĬ 

(   ) įƞŅĬȮȮȮ 

(   ) ȮœĴƞįƞŅĬ 

(   ) įƞŅĬȮȮȮ 

(   ) ȮœĴƞįƞŅĬ 

3źźźźźźź, 
(   ) įƞŅĬȮȮȮȮ 

(   ) ȮœĴƞįƞŅĬ 

(   ) įƞŅĬȮȮȮ 

(   ) ȮœĴƞįƞŅĬ 

(   ) įƞŅĬȮȮȮ 

(   ) ȮœĴƞįƞŅĬ 

(   ) įƞŅĬȮȮȮ 

(   ) ȮœĴƞįƞŅĬ 






