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 0-1 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 

ĭĪĪňŗȮ2 
ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 
ĽņľĶńĭĶŃĭĭœŀĬŘņ 

(Energy Conservation for 
 Steam System) 

 
 
 
 

 

 

 

ėĺŅĴĽņėńĠĕŀĚŏĬŊŘŀľŅĺŇĝŅ 

 ĶŃĭĭœŀĬŘņŏĮƦĬĶŃĭĭįĸŇĨıĸńĚĚŅĬėĺŅĴĶƟŀĬȮ&ŒĬĶŌĮĕŀĚœŀĬŘņ'ȮĪňŗĴňŒĝƟĚŅĬŀĵŌƞĪńŗĺœĮĪńŘĚŒĬőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴŐĸŃŒĬŀŅėŅĶĔĸŋƞĴőĶĚŐĶĴȮőĶĚıĵŅĭŅĸȮĞŉŗĚĶŃĭĭœŀĬŘņŏĮƦĬĶŃĭĭĪňŗŒĝƟŏĝŊŘŀŏıĸŇĚŒĬĮĶŇĴŅĦĽŌĚȮŐĸŃ
ŀŅěĔƞŀĴĸĳŅĺŃĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĭĶŇľŅĶěńħĔŅĶȮĔŅĶŒĝƟĚŅĬȮĔŅĶĮĶńĭĮĶŋĚŐĸŃŏĮĸňŗĵĬŐĮĸĚĶŃĭĭŀŋĮĔĶĦƢ
ĶĺĴĪńŘĚȮĔŅĶĭņĶŋĚĶńĔļŅľĶŊŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟıĸńĚĚŅĬŒĬĶŃĭĭœŀĬŘņȮěŃŏĮƦĬĔŅĶĝƞĺĵĸħėƞŅŒĝƟěƞŅĵħƟŅĬ
ıĸńĚĚŅĬȮŐĸŃĸħĴĸıŇļĪňŗĮĸƞŀĵĽŌƞĽŇŗĚŐĺħĸƟŀĴȮŀňĔĪńŘĚĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴĪňŗħňŐĔƞĽĩŅĬĮĶŃĔŀĭĔŅĶȮŐĸŃĝƞĺĵĸħ
ŀńĨĶŅĔŅĶŏĔŇħĔƠŅĞŏĶŊŀĬĔĶŃěĔěŅĔĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĲŀĽĞŇĸȮŏıŊŗŀŒľƟĽĩŅĬĮĶŃĔŀĭĔŅĶĔƟŅĺĽŌƞȮėĺŅĴŏĮƦĬĔĸŅĚĪŅĚ
ėŅĶƢĭŀĬȮ(Carbon Neutrality) ŐĸŃĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĽŋĪīŇŏĮƦĬĻŌĬĵƢȮ(Net zero emissions) 
 
ĺńĨĩŋĮĶŃĽĚėƢ 

1. ĶŌƟěńĔŀŋĮĔĶĦƢŐĸŃĔŅĶĪņĚŅĬĕŀĚŀŋĮĔĶĦƢŒĬĶŃĭĭœŀĬŘņ 
2. ĪĶŅĭĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶĪņĚŅĬĕŀĚĶŃĭĭœŀĬŘņ 
3. ĪĶŅĭĺŇīňĨĶĺěĺńħŐĸŃĮĶŃŏĴŇĬĮĶŃĽŇĪīŇĳŅııĸńĚĚŅĬĕŀĚĶŃĭĭœŀĬŘņ 
4. ĪĶŅĭĴŅĨĶĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚĶŃĭĭœŀĬŘņ 

 
2.1 ĭĪĬņ 
 ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬĶŃĭĭœŀĬŘņȮĮĶŃĔŀĭħƟĺĵȮ4ȮĽƞĺĬľĸńĔȮėŊŀȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬľĴƟŀœŀĬŘņȮ
ĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬĶŃĭĭĽƞĚěƞŅĵœŀĬŘņȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬěŅĔĶŃĭĭĬņĔĸńĭœŀĬŘņėĺĭŐĬƞĬȮ&ėŀĬŏħĬ
ŏĽĪ'ȮŐĸŃĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬŀŋĮĔĶĦƢŒĝƟœŀĬŘņȮĞŉŗĚŏĪėĬŇėĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŒĬŐĨƞĸŃĽƞĺĬĬńŘĬȮěŃĨƟŀĚŏĶŇŗĴ
ěŅĔŀĚėƢėĺŅĴĶŌƟıŊŘĬģŅĬŒĬŏĶŊŗŀĚȮĽƞĺĬĮĶŃĔŀĭŐĸŃľĸńĔĔŅĶĪņĚŅĬȮŏıŊŗŀĬņĽŌƞĮƤĠľŅĽŅŏľĨŋȮŐĬĺĪŅĚĮĶńĭĮĶŋĚ-
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-2 

ŏĮĸňŗĵĬŐĮĸĚȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĻńĔĵĳŅıĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮĔƞŀĬĪňŗěŃĪņĔŅĶĮĶńĭĮĶŋĚ-ŏĮĸňŗĵĬŐĮĸĚŒľƟŏĔŇħĔŅĶ
ŀĬŋĶńĔļƢıĸńĚĚŅĬŀĵƞŅĚŏĮƦĬĶŌĮīĶĶĴĨƞŀœĮȮ 
 
2.2 ĶŃĭĭœŀĬŘņŀŋĨĽŅľĔĶĶĴ 

ĶŃĭĭœŀĬŘņŏĮƦĬĶŃĭĭĪňŗĴňĔŅĶŒĝƟĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňĔŅĶŒĝƟıĸńĚĚŅĬėĺŅĴĶƟŀĬěŅĔœŀĬŘņĪňŗĴň
ŀŋĦľĳŌĴŇĽŌĚĔĺƞŅȮ100OC őħĵĶŃĭĭœŀĬŘņĮĶŃĔŀĭħƟĺĵŀŋĮĔĶĦƢȮŐĸŃĶŃĭĭĵƞŀĵĨƞŅĚŕȮœħƟŐĔƞȮ(1) ľĴƟŀœŀĬŘņȮ&2'Ȯ
ĶŃĭĭĽƞĚěƞŅĵœŀĬŘņȮ&3) ŀŋĮĔĶĦƢŒĝƟœŀĬŘņ ŐĸŃȮ(4) ĶŃĭĭĬņĔĸńĭœŀĬŘņėĺĭŐĬƞĬȮ&ėŀĬŏħĬŏĽĪ' 

 

 
 

ĶŌĮĪňŗȮ2,2-1ȮŐįĬĳŅıĶŃĭĭœŀĬŘņŐĸŃĔŅĶĪņĚŅĬĕŀĚľĴƟŀœŀĬŘņ 
 
 ĬŘņĮƚŀĬĪňŗĴňŀŋĦľĳŌĴŇĨŗņěŃĩŌĔŏėĶŊŗŀĚĽŌĭĬŘņĮƚŀĬĽƞĚĬŘņœĮĵńĚľĴƟŀœŀĬŘņŏıŊŗŀĶńĭėĺŅĴĶƟŀĬěŅĔĔƠŅĞŏįŅœľĴƟ
ŐĸŃĔĸŅĵŏĮƦĬœŀĬŘņȮœŀĬŘņĪňŗįĸŇĨĕŉŘĬěŃįƞŅĬĶŃĭĭĪƞŀĽƞĚěƞŅĵœŀĬŘņœĮĵńĚŀŋĮĔĶĦƢŒĝƟœŀĬŘņȮŐĸƟĺŏĔŇħĔŅĶėĺĭŐĬƞĬ
ŏĮƦĬĕŀĚŏľĸĺȮ&ėŀĬŏħĬŏĽĪ'ȮįƞŅĬĔńĭħńĔœŀĬŘņȮĞŉŗĚĬŘņėŀĬŏħĬŏĽĪĪňŗĴňŀŋĦľĳŌĴŇĽŌĚěŃœľĸįƞŅĬĪƞŀėŀĬŏħĬŏĽĪ
ĔĸńĭœĮĵńĚĩńĚĬŘņŏĸňŘĵĚŏıŊŗŀĶĺĴĔńĭĬŘņŏĨŇĴȮĔƞŀĬĪňŗěŃĽƞĚœĮĵńĚľĴƟŀœŀĬŘņŐĸŃįĸŇĨŏĮƦĬœŀĬŘņĨƞŀœĮ 
 
 ĔƠŅĞĶƟŀĬěŅĔĔĶŃĭĺĬĔŅĶŏįŅœľĴƟȮŏĴŊŗŀĩƞŅĵŏĪėĺŅĴĶƟŀĬŒľƟĔńĭĬŘņŐĸƟĺȮěŃĩŌĔĮĸƞŀĵĽŌƞĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮ
ĞŉŗĚȮėĺŅĴĶƟŀĬĪňŗĮĸƞŀĵŀŀĔœĮıĶƟŀĴĔńĭĔƠŅĞœŀŏĽňĵĬňŘŏĮƦĬĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬĴŅĔĪňŗĽŋħĕŀĚľĴƟŀœŀĬŘņȮħńĚĬńŘĬ
ėĺĶıŇěŅĶĦŅĬņĔĸńĭĴŅŒĝƟĮĶŃőĵĝĬƢőħĵĔŅĶĨŇħĨńŘĚŀŋĮĔĶĦƢŀŋƞĬĬŘņĮƚŀĬȮ(Economizer) ĞŉŗĚŏĮƦĬŀŋĮĔĶĦƢ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĶŃľĺƞŅĚĔƠŅĞœŀŏĽňĵĔńĭĬŘņĮƚŀĬŏıŊŗŀŒľƟĬŘņĮƚŀĬĴňŀŋĦľĳŌĴŇĽŌĚĕŉŘĬĔƞŀĬěƞŅĵŏĕƟŅľĴƟŀœŀĬŘņȮ
ĺŇīňĔŅĶħńĚĔĸƞŅĺŏĮƦĬľĬŉŗĚŒĬľĸŅĵĴŅĨĶĔŅĶŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıőħĵĶĺĴĕŀĚľĴƟŀœŀĬŘņŐĸŃĶŃĭĭœŀĬŘņȮĞŉŗĚěŃœħƟ
ĔĸƞŅĺĩŉĚŒĬĭĪĬňŘ 
 
 ŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňėĺŅĴĨƟŀĚĔŅĶŒĝƟĪńŘĚœŀĬŘņŐĸŃĬŘņĶƟŀĬȮĴńĔŒĝƟľĴƟŀœŀĬŘņĕĬŅħŒľĠƞľĬŉŗĚĸŌĔŏıŊŗŀ
įĸŇĨœŀĬŘņėĺŅĴħńĬĮŅĬĔĸŅĚȮŐĸŃĬņœŀĬŘņĽƞĺĬľĬŉŗĚœĮŒĝƟŏıŊŗŀįĸŇĨĬŘņĶƟŀĬħƟĺĵŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬȮ
&Heat Exchanger'ȮĞŉŗĚŏĮƦĬĔŅĶĸħėŋĦĳŅıħƟŅĬıĸńĚĚŅĬȮ&œħŀŃŐĔĶĴȮ1'ȮħńĚĬńŘĬėĺĶŒĝƟľĴƟŀœŀĬŘņĕĬŅħŏĸŖĔľĬŉŗĚ
ĸŌĔįĸŇĨœŀĬŘņŐĸŃŒĝƟŏėĶŊŗŀĚĪņĬŘņĶƟŀĬȮ1ȮĸŌĔŐĪĬȮ&œħŀŃŐĔĶĴȮ2'ȮħƟĺĵŏľĨŋįĸħńĚĬňŘ 

ĔƠŅĞĶƟŀĬĪŇŘĚ 

ĬŘņŏĸňŘĵĚŏĵŖĬ 

ĬŘņĶƟŀĬ 
ľĴƟŀœŀĬŘņ 

ĩńĚĬŘņŏĸňŘĵĚ 

œŀĬŘņ 

ĬŘņėĺĭŐĬƞĬ 

ŀŋĮĔĶĦƢĪňŗŒĝƟœŀĬŘņ 

ĮƤƩĴĬŘņ 

ĶŃĭĭĽƞĚěƞŅĵœŀĬŘņ 

ĶŃĭĭĬņĔĸńĭĬŘņėĺĭŐĬƞĬ 
ŏėĶŊŗŀĚŀŋƞĬĬŘņŏĸňŘĵĚ 
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 0-3 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ω ľĴƟŀœŀĬŘņěŃĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĔĺƞŅȮŏĴŊŗŀŒĝƟĚŅĬĪňŗėĺŅĴħńĬœŀĬŘņĨŗņȮŕȮ 
ω ľĴƟŀœŀĬŘņĕĬŅħŒľĠƞěŃĴňĔŅĶĽŌĠŏĽňĵőħĵĔŅĶŐįƞĶńĚĽňĴŅĔĔĺƞŅľĴƟŀœŀĬŘņĕĬŅħŏĸŖĔ 
ω ľĴƟŀœŀĬŘņěŃĴňĔŅĶĽŌĠŏĽňĵĪŅĚĮĸƞŀĚȮ&Stack Losses'ȮĽŌĚĔĺƞŅŏėĶŊŗŀĚĪņĬŘņĶƟŀĬ 

 

 

ĶŌĮĪňŗȮ2.2+2ȮĔŅĶŒĝƟĚŅĬľĴƟŀœŀĬŘņŒľƟŏľĴŅŃĽĴ 
 

ŒĬĚŅĬĪňŗĨƟŀĚĔŅĶŀŋĦľĳŌĴŇĽŌĚĴŅĔȮ&ŏĝƞĬȮ260°C'ȮėĺĶŒĝƟľĴƟŀĨƟĴĬŘņĴńĬĶƟŀĬȮ&Thermal Oil Boiler'ȮĞŉŗĚ
ĽŅĴŅĶĩĪņėĺŅĴĶƟŀĬœħƟĩŉĚȮ350°C ĪňŗėĺŅĴħńĬĭĶĶĵŅĔŅĻŐĪĬľĴƟŀœŀĬŘņėĺŅĴħńĬĽŌĚȮŒĬĶŃĭĭĬŘņĴńĬĶƟŀĬĬňŘȮ
ĮƤƩĴĬŘņĴńĬĶƟŀĬěŃĪņľĬƟŅĪňŗħŌħŐĸŃĽƞĚĬŘņĴńĬĶƟŀĬŀŋĦľĳŌĴŇȮ350°C ħƟĺĵėĺŅĴħńĬĨŗņȮ&2-3Ȯbar'ȮœĮĵńĚĔĶŃĭĺĬĔŅĶ
įĸŇĨĪňŗŀĵŌƞœĔĸŕȮľĸńĚěŅĔĬŘņĴńĬĶƟŀĬĩƞŅĵŏĪėĺŅĴĶƟŀĬŒľƟĔńĭŀŋĮĔĶĦƢĪňŗŒĝƟėĺŅĴĶƟŀĬŐĸƟĺȮěŃĪņŒľƟŀŋĦľĳŌĴŇĸħĸĚȮ
10-20°C ŐĸƟĺěŉĚœľĸĔĸńĭŏĕƟŅœĮĶńĭėĺŅĴĶƟŀĬŒĬľĴƟŀĨƟĴŒľĴƞŀňĔěĬĴňȮŀŋĦľĳŌĴŇȮ350°CȮŐĸŃĩŌĔĽƞĚœĮŒĝƟĚŅĬŒľĴƞ 

ěŅĔėŋĦĽĴĭńĨŇœŀĬŘņȮĩƟŅĨƟŀĚĔŅĶŀŋĦľĳŌĴŇȮ260°C œŀĬŘņěŃĨƟŀĚĴňėĺŅĴħńĬĽŌĚĩŉĚȮ47ȮbarȮĞŉŗĚľĴƟŀœŀĬŘņėĺŅĴħńĬĽŌĚ
ěŃĴňĶŅėŅŐıĚĴŅĔȮĶŃĭĭĪƞŀœŀĬŘņȮŐĸŃŀŋĮĔĶĦƢŒĝƟœŀĬŘņěŃĨƟŀĚŀŀĔŐĭĭŒľƟĪĬėĺŅĴħńĬĽŌĚœħƟȮĔŅĶŒĝƟĚŅĬĨƟŀĚĔŅĶ
ĔŅĶėĺĭėŋĴħŌŐĸȮŐĸŃĭņĶŋĚĶńĔļŅŀĵƞŅĚĸŃŏŀňĵħĶŀĭėŀĭȮŏıŊŗŀŒľƟŏĔŇħėĺŅĴĮĸŀħĳńĵĨĸŀħŏĺĸŅŏĮƦĬįĸŒľƟĴň
ėƞŅŒĝƟěƞŅĵŒĬĔŅĶŏħŇĬŏėĶŊŗŀĚŐĸŃĔŅĶĭņĶŋĚĶńĔļŅĽŌĚȮħńĚĬńŘĬĔŅĶŒĝƟľĴƟŀĨƟĴĬŘņĴńĬĶƟŀĬĪņĚŅĬĪňŗėĺŅĴħńĬĨŗņȮŐĸŃĔŅĶ
ŒĝƟĶŃĭĭĪƞŀėĺŅĴħńĬĨŗņěŉĚĴňėĺŅĴĮĸŀħĳńĵĔĺƞŅ 
 
2.3  ľĴƟŀœŀĬŘņ 

 ľĴƟŀœŀĬŘņŏĮƦĬŀŋĮĔĶĦƢĽņėńĠľĸńĔŒĬĶŃĭĭœŀĬŘņ ĞŉŗĚĴňľĬƟŅĪňŗŒĬĔŅĶįĸŇĨœŀĬŘņŒľƟœħƟĨŅĴŀŋĦľĳŌĴŇĪňŗ
ĨƟŀĚĔŅĶŏıŊŗŀěƞŅĵœĮĵńĚĔĶŃĭĺĬĔŅĶįĸŇĨĳŅĵŒĬőĶĚĚŅĬľĶŊŀĔŇěĔĶĶĴĨƞŅĚŕȮĳŅĵŒĬŀŅėŅĶ 
 
 2.3.1 ĮĶŃŏĳĪĕŀĚľĴƟŀœŀĬŘņ 

 ľĴƟŀœŀĬŘņĴňľĸŅĵĝĬŇħŐĸŃľĸŅĵĸńĔļĦŃȮŀĵƞŅĚœĶĔŖĨŅĴŀŅěěņŐĬĔœħƟŏĮƦĬȮ3ȮĔĸŋƞĴŒľĠƞŕȮėŊŀ 

2.3.1.1 ľĴƟŀœŀĬŘņĝĬŇħĪƞŀĬŘņȮ&Water-tube Boiler'ȮľĴƟŀœŀĬŘņĝĬŇħĬňŘĬŘņěŃĩŌĔĭĶĶěŋȮŐĸŃœľĸ
ŀĵŌƞŒĬĪƞŀőħĵŏĮĸĺœĲľĶŊŀĔƠŅĞĶƟŀĬěŃŏėĸŊŗŀĬĪňŗŀĵŌƞőħĵĶŀĭĪƞŀ 

ľĴƟŀœŀĬŘņ ŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬ 

œŀĬŘņ 

ĬŘņŏĵŖĬ 

ėŀĬŏħĬŏĽĪ 
ĬŘņĶƟŀĬ 

ľĴƟŀœŀĬŘņ ŏėĶŊŗŀĚĪņĬŘņĶƟŀĬ 

œŀĬŘņ ĬŘņĶƟŀĬ 

ėĺŅĴħńĬœŀĬŘņĨŗņ 
ľĴƟŀœŀĬŘņĕĬŅħ
ŏĸŖĔ 

ÂóäëúÎÿëöãÚ­îã 

œħŀŃŐĔĶĴȮ0 

œħŀŃŐĔĶĴ Ɨ 
1. 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-4 

2.3.1.2 ľĴƟŀœŀĬŘņĝĬŇħĪƞŀœĲȮ&Fire-tube or Shell Boiler'ȮľĴƟŀœŀĬŘņĝĬŇħĬňŘĔƠŅĞĶƟŀĬěŅĔĔŅĶ
ŏįŅœľĴƟěŃŏėĸŊŗŀĬĪňŗŒĬĪƞŀĞŉŗĚěĴŀĵŌƞŒĬĬŘņȮőħĵĪňŗĬŘņěŃŀĵŌƞĬŀĔĪƞŀȮ&ĶŃľĺƞŅĚŏĮĸŊŀĔľĴƟŀœŀĬŘņŐĸŃĪƞŀ'ȮĕŀĚľĴƟŀœŀĬŘņȮ 

 

ȮȮ   
 

&Ĕ'ȮľĴƟŀœŀĬŘņĝĬŇħĪƞŀĬŘņ   &ĕ'ȮľĴƟŀœŀĬŘņĝĬŇħĪƞŀœĲ 

  
 

(ė'ȮľĴƟŀœŀĬŘņŐĭĭœľĸįƞŅĬȮ 
 

ĶŌĮĪňŗȮ2,3-1ȮĮĶŃŏĳĪĕŀĚľĴƟŀœŀĬŘņ 

 ľĴƟŀœŀĬŘņĝĬŇħĪƞŀœĲĽŅĴŅĶĩįĸŇĨœŀĬŘņŒľƟœħƟėĺŅĴħńĬĨŅĴĨƟŀĚĔŅĶĝƟŅĔĺƞŅľĴƟŀœŀĬŘņŐĭĭĪƞŀĬŘņȮȮȮȮ
ŒĬĔĶĦňĪňŗĳŅĶŃĕŀĚœŀĬŘņŏĮĸňŗĵĬŐĮĸĚŀĵŌƞĨĸŀħŏĺĸŅȮėĺĶŒĝƟľĴƟŀœŀĬŘņŐĭĭĪƞŀĬŘņȮŏıĶŅŃěŃĽŅĴŅĶĩįĸŇĨœŀĬŘņœħƟ
ĪńĬĨƞŀėĺŅĴĨƟŀĚĔŅĶœħƟŀĵƞŅĚĶĺħŏĶŖĺĔĺƞŅľĴƟŀœŀĬŘņŐĭĭĪƞŀœĲĽņľĶńĭľĴƟŀœŀĬŘņŐĭĭĪƞŀœĲȮěņĬĺĬĔĸńĭĕŀĚĪƞŀ
œĲĵŇŗĚĴŅĔĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņĔŖĵŇŗĚĽŌĚĕŉŘĬȮŏĬŊŗŀĚěŅĔĔƠŅĞĶƟŀĬŒĝƟŏĺĸŅœľĸŀĵŌƞŒĬľĴƟŀœŀĬŘņĬŅĬĔĺƞŅȮĽņľĶńĭľĴƟŀ
œŀĬŘņĕĬŅħŏĸŖĔĴńĔěŃĴňěņĬĺĬĔĸńĭŏıňĵĚȮ2ȮĔĸńĭȮĕĦŃĪňŗľĴƟŀœŀĬŘņĕĬŅħŒľĠƞěŃĴňȮ3ȮľĶŊŀȮ4ȮĔĸńĭ 

2.3.1.3 ľĴƟŀœŀĬŘņĝĬŇħœľĸįƞŅĬȮ&Once Through Boiler' 

 ŒĬĔĶĦňĪňŗĴňĳŅĶŃœŀĬŘņĬƟŀĵœĴƞĨƞŀŏĬŊŗŀĚŐĸŃĨƟŀĚĔŅĶœŀĬŘņŏĶŖĺėĺĶŏĸŊŀĔŒĝƟľĴƟŀœŀĬŘņĝĬŇħ
œľĸįƞŅĬȮ&Steam Generator or Once through Boiler'ȮĞŉŗĚŏĮƦĬľĴƟŀœŀĬŘņŐĭĭĪƞŀĬŘņȮőħĵœĴƞĴňľĴƟŀıńĔœŀĬŘņ
ĽŅĴŅĶĩįĸŇĨœŀĬŘņěĬœħƟėĺŅĴħńĬœŀĬŘņĪňŗĨńŘĚœĺƟœħƟĶĺħŏĶŖĺĔĺƞŅȮőħĵěŃĪņĚŅĬĔŖĨƞŀŏĴŊŗŀĨƟŀĚĔŅĶœŀĬŘņŏĪƞŅĬńŘĬĔŅĶĪňŗ
ľĴƟŀœŀĬŘņœĴƞĴňľĴƟŀıńĔœŀĬŘņĪņŒľƟĽŅĴŅĶĩĸħĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬĸĚœħƟĴŅĔŒĬĝƞĺĚŏĺĸŅĪňŗľĵŋħȮ&Idle Periods' 
 
 
 
 



                                                                                          ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-5 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĕƟŀħň ĕƟŀŏĽňĵ 
1. ĶŅėŅĩŌĔȮ&ĮĶŃĴŅĦėĶŉŗĚľĬŉŗĚĕŀĚľĴƟŀœŀĬŘņ' 1. ĮĶŃĽŇĪīŇĳŅıĨŗņȮ8ȮěņĬĺĬĔĸńĭĕŀĚĪƞŀĴňĬƟŀĵĔĺƞŅȮ

ĪņŒľƟĴňŏĺĸŅĪňŗĬŘņœľĸŀĵŌƞŒĬľĴƟŀœŀĬŘņĬƟŀĵȮľĴŅĵĩŉĚȮ
ŏĺĸŅĪňŗĬŘņěŃĔĸŅĵŏĮƦĬœŀĬŘņĴňŏĺĸŅĬƟŀĵŏĮƦĬįĸŒľƟĨƟŀĚ
ŒĝƟŏĝŊŘŀŏıĸŇĚĴŅĔĕŉŘĬ 

2. ĨŀĭĽĬŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶœŀĬŘņœħƟŀĵƞŅĚĶĺħŏĶŖĺ 

3. ĽŅĴŅĶĩĨŇħĨńŘĚŒĔĸƟĔńĭěŋħĪňŗĨƟŀĚĔŅĶŒĝƟœŀĬŘņȮĞŉŗĚěŃ
ĸħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬŒĬĔŅĶĽƞĚěƞŅĵœŀĬŘņœĮŒĝƟ
ĮĶŃőĵĝĬƢ 

2. ŀŋĦľĳŌĴŇĔƠŅĞĶƟŀĬĪŇŘĚŀŀĔĮĸƞŀĚĽŌĚĔĺƞŅŏĮƦĬįĸŒľƟ
ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬœĮĪŅĚĮĸƞŀĚŐĸŃĔŅĶĽŌĠŏĽňĵ
ěŅĔĔŅĶŐįƞĶńĚĽňĽŌĚĔĺƞŅ 

4. ĕħœĽƟœĔƞœŀĬŘņȮ&Steam Coil'ȮŒĬŏėĶŊŗŀĚįĸŇĨœŀĬŘņ
ěŃĴňėĺŅĴŐĕŖĚŐĶĚȮŐĨƞįĬńĚĕŀĚĕħěŃĭŅĚĔĺƞŅȮ
&ŏĮĶňĵĭŏĪňĵĭĔńĭĪƞŀĕŀĚľĴƟŀœŀĬŘņ' 

3. ŀŅěěŃĨƟŀĚŒľƟėĺŅĴĽņėńĠŐĸŃŒĽƞŒěŒĬŏĶŊŗŀĚȮ
ėŋĦĳŅıĬŘņĮƚŀĬȮŐĸŃĔŅĶőĭĸĺƢħŅĺĬƢĴŅĔĕŉŘĬ 

 
 2.3.2ȮŀŋĮĔĶĦƢŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚĕŀĚľĴƟŀœŀĬŘņȮĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚŐĨƞĸŃĝĬŇħĨƟŀĚĪņĔŅĶŀŀĔŐĭĭ
ŀŋĮĔĶĦƢĪňŗĝƞĺĵŒľƟŀŅĔŅĻĪņĮĢŇĔŇĶŇĵŅĔńĭŏĝŊŘŀŏıĸŇĚœħƟħňĪňŗĽŋħŏıŊŗŀŒľƟĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĽŌĚĽŋħȮ 
 

 2,3,2,1ȮĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚĔƠŅĞȮ 

 ĽņľĶńĭľńĺŏįŅŏĝŊŘŀŏıĸŇĚĔƠŅĞȮŏĶŅĽŅĴŅĶĩŐĭƞĚœħƟŏĮƦĬȮ2 ĸńĔļĦŃŒľĠƞŕȮėŊŀ 
1) ŐĭĭįĽĴŏĝŊŘŀŏıĸŇĚĔńĭŀŅĔŅĻĔƞŀĬĮƚŀĬŏĕƟŅŏįŅœľĴƟȮ&Pre-mix Burner' 
2) ŐĭĭįĽĴĔńĬĳŅĵŒĬľńĺŏįŅ (Nozzle-mix Burner) 

 

     
  (/' Pre-mix Burner   (0' Nozzle-mix Burner 

ĶŌĮĪňŗȮ2.3-2ȮĮĶŃŏĳĪĕŀĚľńĺŏįŅŏĝŊŘŀŏıĸŇĚĔƠŅĞ 

 

 2.3.2.2 ĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚŏľĸĺ 

 ĽņľĶńĭľńĺŏįŅŏĝŊŘŀŏıĸŇĚŏľĸĺĽŅĴŅĶĩŐĭƞĚœħƟȮ3ȮĸńĔļĦŃȮėŊŀȮ 
1) ŐĭĭŒĝƟėĺŅĴħńĬĬŘņĴńĬȮ(Pressure Atomized) 
2) ŐĭĭŒĝƟœŀĬŘņľĶŊŀŀŅĔŅĻ (Steam or Air Atomized) 
3) ŐĭĭŒĝƟŐĶĚŏľĺňŗĵĚĕŀĚĩƟĺĵľĴŋĬ (Rotary Cup) 

 

 

Burner 

100% Premix 

High Pressure Gas 

Air  Air  

Injector & Burner  

Burner 

Pressurized Air  

Low Pressure 

Gas 

Proportional 

Mixer  & Burner  

 Air  

Gas 

Gas 

Air  

Nozzle Mix  Burner  



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    
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 (/' Pressure Atomized  (0' Steam or Air Atomized     &1'ȮRotary Cup 

ĶŌĮĪňŗȮ2.3-3ȮĮĶŃŏĳĪĕŀĚľńĺŏįŅŏĝŊŘŀŏıĸŇĚŏľĸĺ 

 ĬŀĔěŅĔľńĺŏįŅěŃĴňŀĵŌƞħƟĺĵĔńĬľĸŅĵĮĶŃŏĳĪŐĸƟĺȮŏĶŅĵńĚĨƟŀĚŏĸŊŀĔŒĝƟľńĺŏįŅŒľƟŏľĴŅŃĔńĭ
ĸńĔļĦŃĔŅĶŒĝƟĚŅĬȮĞŉŗĚěŃĽƞĚįĸŒľƟŏĔŇħĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŐĸŃĴňĨƟĬĪŋĬĪňŗŏľĴŅŃĽĴȮőħĵĽŅĴŅĶĩ
ěńħŐĭƞĚľńĺŏįŅĨŅĴĸńĔļĦŃĔŅĶŒĝƟĚŅĬŏıŊŗŀŒľƟŏĔŇħĮĶŃĽŇĪīŇĳŅıħňĪňŗĽŋħœħƟħńĚĬňŘ 
 
ľńĺŏįŅŐĭƞĚĨŅĴĸńĔļĦŃĔŅĶŒĝƟĚŅĬŏıŊŗŀŒľƟŏĔŇħĮĶŃĽŇĪīŇĳŅıħňĪňŗĽŋħŏĮƦĬȮ3 Őĭĭ 
1) ľńĺŏįŅŐĭĭŏįŅĨƞŀŏĬŊŗŀĚȮ&Modulating Burners' 
ľńĺŏįŅŐĭĭĬňŘŏľĴŅŃĽņľĶńĭĔĶĦňĪňŗĳŅĶŃœŀĬŘņĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĨĸŀħŏĺĸŅȮőħĵĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗľńĺŏįŅ
ĮƚŀĬŏıŊŗŀįĸŇĨœŀĬŘņěŃŏĮĸňŗĵĬŐĮĸĚœĮĨŅĴĽĳŅıĔŅĶŒĝƟœŀĬŘņȮŏıŊŗŀĶńĔļŅėĺŅĴħńĬœŀĬŘņĨŅĴĪňŗĔņľĬħœĺƟȮ
ĔĸƞŅĺėŊŀȮŏĴŊŗŀėƞŅėĺŅĴħńĬœŀĬŘņŒĬľĴƟŀœŀĬŘņĽŌĚŏĔŇĬĔĺƞŅĪňŗĔņľĬħœĺƟȮľńĺŏįŅěŃĸħĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĸĚȮŐĸŃŏĴŊŗŀ
ėĺŅĴħńĬœŀĬŘņĨŗņĔĺƞŅĪňŗĔņľĬħœĺƟȮľńĺŏįŅěŃŏıŇŗĴĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚŒľƟĴŅĔĕŉŘĬ 
2) ľńĺŏįŅŐĭĭœĲĽŌĚ+ĨŗņȮ&High-Low+Fire Burners) 
ľńĺŏįŅŐĭĭĬňŘĽŅĴŅĶĩĮƚŀĬŏĝŊŘŀŏıĸŇĚħƟĺĵŀńĨĶŅėĚĪňŗȮ2ȮĶŃħńĭȮėŊŀȮœĲĽŌĚȮ&High Fire'ȮŐĸŃœĲĨŗņȮ&Low Fire'ȮĞŉŗĚ
ĪńŘĚĬňŘĕŉŘĬĔńĭĽĳŅıĔŅĶŒĝƟœŀĬŘņŐĸŃĝƞĺĚĕŀĚĔŅĶėĺĭėŋĴėĺŅĴħńĬœŀĬŘņĪňŗĨńŘĚœĺƟĪńŘĚȮ2ȮĶŃħńĭȮĞŉŗĚľńĺŏįŅĸńĔļĦŃĬňŘ
ŏľĴŅŃĽņľĶńĭĳŅĶŃœŀĬŘņĪňŗŏĮĸňŗĵĬŐĮĸĚœĴƞĴŅĔĬńĔ 
3) ľńĺŏįŅŐĭĭœĲĨńħ+ĨƞŀȮ&Constant+Fire or ON+OFF Burners) 
ľńĺŏįŅŐĭĭĬňŘŏľĴŅŃĽņľĶńĭĳŅĶŃœŀĬŘņėĚĪňŗȮŏĝŊŘŀŏıĸŇĚĪňŗĩŌĔĮƚŀĬŏĕƟŅľńĺŏįŅŀńĨĶŅŏħňĵĺĕŉŘĬĔńĭėĺŅĴħńĬœŀĬŘņŒĬ
ľĴƟŀœŀĬŘņĪňŗĨńŘĚœĺƟȮėŊŀȮŏĴŊŗŀėĺŅĴħńĬœŀĬŘņŏĔŇĬĔĺƞŅĪňŗĨńŘĚœĺƟľńĺŏįŅĔŖěŃĨńħȮ&OFF'ȮĔŅĶĮƚŀĬŏĝŊŘŀŏıĸŇĚȮŐĸŃľŅĔ
ėĺŅĴħńĬĨŗņĔĺƞŅĪňŗĨńŘĚœĺƟľńĺŏįŅĔŖěŃĨƞŀȮ&ON'ȮĔŅĶĮƚŀĬŏĝŊŘŀŏıĸŇĚ 

 
 ĔŅĶŏĸŊŀĔŒĝƟľńĺŏįŅĔńĭľĴƟŀœŀĬŘņěņŏĮƦĬĨƟŀĚıŇěŅĶĦŅŒľƟŏľĴŅŃĽĴĔńĭĳŅĶŃĕŀĚœŀĬŘņȮľŅĔ
ĳŅĶŃœŀĬŘņĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĴŅĔȮėĺĶŏĸŊŀĔľńĺŏįŅĪňŗĴňėƞŅŏĪŇĶƢĬħŅĺĬƢŏĶőĝȮ&Turn Down Ratio'ȮĽŌĚȮĞŉŗĚěŃ
ĝƞĺĵŒľƟĔŅĶįĸŇĨœŀĬŘņĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬȮŏĝƞĬȮľńĺŏįŅŐĭĭȮHigh-fire-Low-fire ĴňėƞŅŏĪŇĶƢĬħŅĺĬƢŏĶőĝȮ3:1Ȯ
ĕĦŃĪňŗľńĺŏįŅŐĭĭŏįŅĨƞŀŏĬŊŗŀĚĞŉŗĚĴňĶŅėŅȮŐĸŃĮĶŃĽŇĪīŇĳŅıĽŌĚěŃĴňėƞŅŏĪŇĶƢĬħŅĺĬƢŏĶőĝȮ10:1 
 
 

 

  

ėƞŅŏĪŇĶƢĬħŅĺĬƢŏĶőĝȮ&Turn Down Ratio'Ȯ =  ŀńĨĶŅĔŅĶŏįŅœľĴƟĽŌĚĽŋħȮ&Maximum Firing Rate' /  
                                                       ŀńĨĶŅĔŅĶŏįŅœľĴƟĨŗņĽŋħ&Minimum Firing Rate'Ȯ 
 



                                                                                          ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-7 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 őħĵĪňŗĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĵńĚħňŏĝƞĬŏħŇĴ ħńĚĬńŘĬȮľńĺŏįŅĪňŗĴňėƞŅŏĪŇĶƢĬħŅĺĬƢŏĶőĝȮ10:1ȮȮȮȮ
ěŃĽŅĴŅĶĩĸħĔŅĶįĸŇĨœŀĬŘņĸĚŏľĸŊŀȮ10%ȮĕŀĚĔņĸńĚįĸŇĨœŀĬŘņĽŌĚĽŋħȮőħĵĪňŗľĴƟŀœŀĬŘņœĴƞĴňĔŅĶĨńħĔŅĶŏįŅœľĴƟ 

 2.3.2.3 ĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚŐĕŖĚ 

 ŏĝŊŘŀŏıĸŇĚŐĕŖĚŏĮƦĬŏĝŊŘŀŏıĸŇĚĪňŗĨŇħœĲĵŅĔŐĸŃĴňĮƤĠľŅŒĬĔŅĶěńħĔŅĶėƞŀĬĕƟŅĚĴŅĔȮŏĝƞĬȮĮƤĠľŅ
ŒĬĔŅĶĕĬĵƟŅĵȮĮƤĠľŅıŊŘĬĪňŗŒĬĔŅĶŏĔŖĭȮŐĸŃĮƤĠľŅħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮħńĚĬńŘĬĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŐĕŖĚőħĵĪńŗĺœĮĴńĔěŃ
ĪņŒľƟŏĝŊŘŀŏıĸŇĚĴňĕĬŅħŏĸŖĔĸĚȮŏıŊŗŀŒľƟŀńĨĶŅĔŅĶŏįŅœľĴƟŏĮƦĬœĮŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĴňĮĶŃĽŇĪīŇĳŅıĽŌĚȮőħĵĴňŏĨŅŏįŅ
ĪņľĬƟŅĪňŗŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚŒľƟœħƟėĺŅĴĶƟŀĬŏıŊŗŀŏŀŅĔƠŅĞĶƟŀĬœĮŒĝƟĮĶŃőĵĝĬƢĨƞŀœĮȮŏĝƞĬȮĔŅĶĬņėĺŅĴĶƟŀĬĪňŗœħƟœĮ
įĸŇĨœŀĬŘņĶƟŀĬĪňŗĴňėĺŅĴħńĬĽŌĚŏıŊŗŀŒĝƟŒĬĔŅĶįĸŇĨœĲĲƚŅȮľĶŊŀŒĝƟŒĬĔĶŃĭĺĬĔŅĶįĸŇĨȮŒĬĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚŐĕŖĚ
ĬńŘĬŏĨŅŏįŅĩŊŀĺƞŅŏĮƦĬľńĺŒěĽņėńĠȮŏıĶŅŃĔŅĶěŃĬņıĸńĚĚŅĬŏėĴňŒĬŏĝŊŘŀŏıĸŇĚŏĮĸňŗĵĬĴŅŏĮƦĬıĸńĚĚŅĬėĺŅĴĶƟŀĬŒľƟ
œħƟĴŅĔĪňŗĽŋħĬńŘĬȮŏĨŅŏįŅĪňŗŒĝƟěŃĨƟŀĚĴňĮĶŃĽŇĪīŇĳŅıĪňŗħňȮŐĸŃŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟĚŅĬĔńĭŏĝŊŘŀŏıĸŇĚŒĬŐĨƞĸŃĮĶŃŏĳĪȮ
ĞŉŗĚĶŃĭĭĔŅĶĮƚŀĬŏĝŊŘŀŏıĸŇĚĕŀĚŏĨŅŏįŅĪňŗŒĝƟŀĵŌƞĪńŗĺœĮĴňȮ5ȮĶŃĭĭȮœħƟŐĔƞ 

 1)  ĶŃĭĭĔŅĶĮƚŀĬŏĝŊŘŀŏıĸŇĚħƟĺĵėĬȮ(Manual Feed)ȮĨƟŀĚŀŅĻńĵėĬĚŅĬĪňŗĴňėĺŅĴĝņĬŅĠ
ŒĬĔŅĶĔĶŃěŅĵŏĝŊŘŀŏıĸŇĚŒľƟĪńŗĺĽĴŗņŏĽĴŀĭĬĨŃĔĶńĭŏĨŅœĲȮŀŅĔŅĻĪňŗŒĝƟĽņľĶńĭŏįŅœľĴƟěŃĩŌĔĽƞĚěŅĔŒĨƟŏĨŅ
ŏľĬŊŀĨŃĔĶńĭŏĨŅœĲȮĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĕŀĚĶŃĭĭĬňŘėƞŀĬĕƟŅĚĨŗņ 

 2)  ĶŃĭĭĽőĨĔŏĔŀĶƢȮ&Stoker Feed) ŏĮƦĬĶŃĭĭĪňŗĮƚŀĬŏĝŊŘŀŏıĸŇĚŏĕƟŅĽŌƞŏĨŅőħĵŀŅĻńĵ
ŏėĶŊŗŀĚĔĸȮĕƟŀħňĕŀĚĶŃĭĭĬňŘėŊŀȮĴňĶŅėŅĩŌĔŐĸŃĽŅĴŅĶĩŀŀĔŐĭĭŒľƟŒĝƟœħƟĔńĭŏĝŊŘŀŏıĸŇĚŐĕŖĚľĸŅĵĝĬŇħȮőħĵ
ĶŃĭĭĬňŘĽŅĴŅĶĩŐĭƞĚĨŅĴĸńĔļĦŃĔŅĶĮƚŀĬŏĝŊŘŀŏıĸŇĚœħƟŏĮƦĬȮ2ȮĝĬŇħȮėŊŀȮ 

 &Ĕ'ȮĶŃĭĭĽőĨĔŏĔŀĶƢĪňŗŏĝŊŘŀŏıĸŇĚĩŌĔĮƚŀĬŏĕƟŅĽŌƞŏĨŅĪŅĚħƟŅĬĭĬȮ&Overfeed Stoker)  
 &ĕ'ȮĶŃĭĭĽőĨĔŏĔŀĶƢĪňŗŏĝŊŘŀŏıĸŇĚĩŌĔĮƚŀĬŏĕƟŅĽŌƞŏĨŅĪŅĚħƟŅĬĸƞŅĚȮ&Underfeed Stoker) 

Ĕ,ȮĶŃĭĭĽőĨĔŏĔŀĶƢĪňŗŏĝŊŘŀŏıĸŇĚĩŌĔĮƚŀĬŏĕƟŅĽŌƞŏĨŅĪŅĚħƟŅĬĭĬȮŏĝŊŘŀŏıĸŇĚěŃĩŌĔĮƚŀĬŏĕƟŅĽŌƞŏĨŅĪŅĚħƟŅĬĭĬȮľĶŊŀĽŌĚ
ĔĺƞŅĨņŐľĬƞĚĪŅĚŏĕƟŅĕŀĚŀŅĔŅĻȮőħĵĮƚŀĬŏĝŊŘŀŏıĸŇĚŒľƟŀĵŌƞĭĬĨŃŐĔĶĚȮěŅĔĬńŘĬŀŅĔŅĻĽƞĺĬŐĶĔĩŌĔĮƚŀĬŏĕƟŅĪŅĚ
ħƟŅĬĸƞŅĚĕŀĚĨŃŐĔĶĚįƞŅĬĕŉŘĬĴŅŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚĭĬĨŃŐĔĶĚȮŀŅĔŅĻŀňĔĽƞĺĬľĬŉŗĚěŃĩŌĔĮƚŀĬŏĕƟŅĪŅĚĽƞĺĬĭĬĕŀĚ
ĨŃŐĔĶĚŏıŊŗŀĝƞĺĵŒľƟĔŅĶŏįŅœľĴƟĽĴĭĶŌĦƢȮȮ 

ĕƟŀœħƟŏĮĶňĵĭ ĕŀĚĔŅĶŏįŅœľĴƟĶŃĭĭĬňŘȮėŊŀȮĔŅĶĪňŗŏĝŊŘŀŏıĸŇĚĔŀĚŀĵŌƞĭŅĚȮŕȮĭĬĨŃŐĔĶĚĪņŒľƟėĺŅĴħńĬŀŅĔŅĻœľĸ
įƞŅĬŏĝŊŘŀŏıĸŇĚĴňėƞŅĬƟŀĵĔĺƞŅĽőĨĔŏĔŀĶƢŐĭĭĨŃĔĶńĭŏĸŊŗŀĬȮħńĚĬńŘĬĔŅĶėĺĭėŋĴŀŅĔŅĻĪňŗĮƚŀĬŒĨƟĨŃŐĔĶĚĽŅĴŅĶĩĪņ
œħƟĚƞŅĵĔĺƞŅ 

ĕƟŀŏĽňĵ ĕŀĚĶŃĭĭĽőĨĔŏĔŀĶƢŐĭĭĔĶŃěŅĵȮėŊŀȮĴňĮĶŇĴŅĦŏĕĴƞŅŐĸŃėĺńĬŀŀĔěŅĔĮĸƞŀĚĴŅĔěŉĚĨƟŀĚĴňŀŋĮĔĶĦƢ
ĽņľĶńĭħńĔĕňŘŏĩƟŅĪňŗŀŀĔěŅĔĮĸƞŀĚĽŌƞĭĶĶĵŅĔŅĻĳŅĵĬŀĔ 

 

ĶŌĮĪňŗȮ2.3-4 ŐĽħĚĸńĔļĦŃŏĨŅŏįŅŏĝŊŘŀŏıĸŇĚĶŃĭĭĽőĨĔŏĔŀĶƢŐĭĭĔĶŃěŅĵ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-8 

ĕ,ȮĶŃĭĭĽőĨĔŏĔŀĶƢĪňŗŏĝŊŘŀŏıĸŇĚĩŌĔĮƚŀĬŏĕƟŅĽŌƞŏĨŅĪŅĚħƟŅĬĸƞŅĚȮ ŏĝŊŘŀŏıĸŇĚěŃĩŌĔĮƚŀĬŏĕƟŅĽŌƞŏĨŅĪŅĚħƟŅĬĸƞŅĚȮőħĵĽƞĚ
ŏĝŊŘŀŏıĸŇĚœĮĨŅĴĶŅĚŒľƟŏėĸŊŗŀĬĨńĺĸŉĔŏĕƟŅœĮŒĬŏĨŅĨĸŀħŏĺĸŅȮĪņŒľƟŏĔŇħėĺŅĴħńĬĕŉŘĬŒĬŏĝŊŘŀŏıĸŇĚĽƞĺĬĸƞŅĚȮĽƞĚįĸŒľƟ
ŏĝŊŘŀŏıĸŇĚĽƞĺĬĭĬĕĵńĭĕŉŘĬħƟŅĬĭĬœħƟȮĺŇīňĬňŘěŃĪņŒľƟĽŅĶĶŃŏľĵĪňŗĴňŀĵŌƞŒĬŏĝŊŘŀŏıĸŇĚĶŃŏľĵĕŉŘĬĽŌƞĽƞĺĬĭĬěŉĚĪņŒľƟĨŇħœĲ
œħƟĚƞŅĵĕŉŘĬŐĸŃŏĔŇħĔŅĶŏįŅœľĴƟĕŉŘĬœħƟŀĵƞŅĚĽĴĭĶŌĦƢȮŏĝŊŘŀŏıĸŇĚĪňŗĸŋĔœľĴƟľĴħŐĸƟĺŏĮƦĬŏĩƟŅĞŉŗĚŀĵŌƞĽƞĺĬĭĬĽŋħěŃĩŌĔ
ŏĝŊŘŀŏıĸŇĚĨŀĬĸƞŅĚħńĬĔĶŃěŅĵĸĚĽŌƞĪňŗĶŀĚĶńĭŏĩƟŅ 

ĕƟŀħň ĕŀĚĶŃĭĭĽőĨĔŏĔŀĶƢĪňŗŏĝŊŘŀŏıĸŇĚĩŌĔĮƚŀĬŏĕƟŅĽŌƞŏĨŅĪŅĚħƟŅĬĸƞŅĚȮėŊŀȮĔŅĶĮƚŀĬŏĝŊŘŀŏıĸŇĚĪŅĚħƟŅĬĸƞŅĚěŃĝƞĺĵĸħ
ėĺńĬœħƟȮŏıĶŅŃĽŅĶĶŃŏľĵĪňŗĮĸƞŀĵŀŀĔěŅĔŏĝŊŘŀŏıĸŇĚěŃœľĸįƞŅĬĝńŘĬŏĝŊŘŀŏıĸŇĚĪňŗĶƟŀĬĪņŒľƟŏįŅœľĴƟľĴħ 
 
 1'ȮĶŃĭĭıńĸŏĺŀĶƢœĶĞƢȮ&Pulverised) ĔŅĶŏįŅœľĴƟĕŀĚŏĝŊŘŀŏıĸŇĚŒĬŏĨŅĶŃĭĭıńĸŏĺŀĶƢœĶĞƢěŃ
ŏĔŇħĕŉŘĬĕĦŃĪňŗŏĝŊŘŀŏıĸŇĚĸŀĵŀĵŌƞ ħńĚĬńŘĬŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟŒĬŏĨŅŏįŅŐĭĭĬňŘěŃĨƟŀĚĴňĕĬŅħŏĸŖĔıŀĪňŗěŃĸŀĵŀĵŌƞŒĬŀŅĔŅĻ
ĳŅĵŒĬŏĨŅȮŀŅĔŅĻĽƞĺĬŐĶĔěŃĩŌĔŀŋƞĬĔƞŀĬĽƞĚŏĕƟŅŏĨŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŀĭŐľƟĚŏĝŊŘŀŏıĸŇĚŒĬĕĦŃĪňŗŀŅĔŅĻĽƞĺĬĪňŗĽŀĚĩŌĔ
ĽƞĚŏĕƟŅŏĨŅőħĵĨĶĚȮŏıŊŗŀĝƞĺĵŒľƟĔŅĶŏįŅœľĴƟŏĔŇħĕŉŘĬŀĵƞŅĚĽĴĭĶŌĦƢȮĕňŘŏĩƟŅĪňŗœħƟěŅĔĔŅĶŏįŅœľĴƟěŃĩŌĔıńħıŅŀŀĔěŅĔ
ŏĨŅŏįŅĨŇħĴŅĔńĭŐĔƠĽĶƟŀĬĪňŗœħƟěŅĔĔŅĶŏįŅœľĴƟȮ 

ĕƟŀœħƟŏĮĶňĵĭ ĕŀĚĔŅĶŏįŅœľĴƟĶŃĭĭĬňŘȮėŊŀȮœĴƞěņŏĮƦĬĨƟŀĚĴňĶŃĭĭĨŃŐĔĶĚĪňŗěŃĨƟŀĚŒľƟėĺŅĴĶƟŀĬȮœĴƞěņŏĮƦĬĨƟŀĚŒĝƟ
ėĺŅĴĶƟŀĬĽŌĚěŅĔŏĝŊŘŀŏıĸŇĚŏĔƞŅĭĬĨŃŐĔĶĚȮěŅĔŏľĨŋħńĚĔĸƞŅĺĕƟŅĚĨƟĬȮŏĨŅŏįŅŐĭĭĬňŘěŉĚŒľƟėĺŅĴĶƟŀĬŒĬĔŅĶŏįŅœľĴƟ
œħƟĽŌĚĔĺƞŅŏĨŅŐĭĭĨŃŐĔĶĚ 

ĕƟŀŏĽňĵ ĕŀĚĶŃĭĭıńĸŏĺŀĶƢœĶĞƢĬňŘȮėŊŀȮĔŅĶėĺĭėŋĴŏĩƟŅĪņœħƟĵŅĔȮħńĚĬńŘĬěŉĚĨƟŀĚĴňĶŃĭĭĔņěńħŏĩƟŅĪňŗħňĞŉŗĚĨƟŀĚŏĽňĵ
ėƞŅŒĝƟěƞŅĵĽŌĚȮŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟěŃĨƟŀĚĴňĕĬŅħŏĸŖĔŏıňĵĚıŀȮĪņŒľƟĨƟŀĚŏĽňĵėƞŅŒĝƟěƞŅĵŒĬĔŅĶĭħŏĝŊŘŀŏıĸŇĚŒľƟĴňĕĬŅħŏĸŖĔ
ĸĚȮĬŀĔěŅĔĬňŘĔŅĶėĺĭėŋĴŀŋĦľĳŌĴŇĳŅĵŒĬŏĨŅĪņœħƟĵŅĔȮŏıĶŅŃĩƟŅŀŋĦľĳŌĴŇĕŀĚĔŅĶŏįŅœľĴƟĽŌĚŏĔŇĬœĮěŃĪņŒľƟŏĔŇħ
ĔŅĶľĸŀĴĨńĺĕŀĚŏĩƟŅŏĔŅŃĔńĬŏĮƦĬĔƟŀĬŒľĠƞȮĞŉŗĚěŃĪņŒľƟŏĨŅŏįŅŏĽňĵľŅĵœħƟȮŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟěŃĨƟŀĚŐľƟĚŏıňĵĚıŀěŉĚ
ĨƟŀĚĴňĔŅĶŀĭŐľƟĚȮĞŉŗĚĪńŘĚľĴħĬňŘŏĮƦĬĔŅĶŏıŇŗĴĶŅėŅĨƟĬĪŋĬŐĸŃıĸńĚĚŅĬĪňŗŒĝƟ 
 

ĶŌĮĪňŗȮ2.3-5 ŐĽħĚĸńĔļĦŃŏĨŅŏįŅŏĝŊŘŀŏıĸŇĚĶŃĭĭıńĸŏĺŀĶƢœĶĞƢ 

 2'ȮĶŃĭĭœĞőėĸĬȮ&Cyclone) ŏĨŅŏįŅĶŃĭĭĬňŘŏĝŊŘŀŏıĸŇĚĩŌĔĮƚŀĬŏĕƟŅŏĨŅŏįŅőħĵŀŅĻńĵŐĶĚőĬƟĴ
ĩƞĺĚŏĝƞĬŏħňĵĺĔńĭĶŃĭĭıńĸŏĺŀĶƢœĶĞƢȮŐĨƞœĴƞěņŏĮƦĬĨƟŀĚĭħŏĝŊŘŀŏıĸŇĚŒľƟĴňĕĬŅħŏĸŖĔȮĪņŒľƟĽŅĴŅĶĩĸħėƞŅŒĝƟěƞŅĵŒĬ
ĔŅĶĭħŏĝŊŘŀŏıĸŇĚĸĚœħƟȮĔŅĶŏįŅœľĴƟŒĬĶŃĭĭœĞőėĸĬěŃŒĝƟľńĺŏįŅŐĭĭȮHorizontal water-cooled ĕĬŅħŏĸŖĔȮȮ
ĪņŒľƟŏĨŅŏįŅĶŃĭĭœĞőėĸĬĴňĕĬŅħŏĸŖĔĔĺƞŅŏĨŅŏįŅĶŃĭĭıńĸŏĺŀĶƢœĶĞƢȮŀŋĦľĳŌĴŇĕŀĚĔŅĶŏįŅœľĴƟĳŅĵŒĬŏĨŅĶŃĭĭ



                                                                                          ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-9 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

œĞőėĸĬĽŌĚĩŉĚȮ1650̄C ĞŉŗĚěŃĪņŒľƟĕňŘŏĩƟŅĩŌĔŏįŅœľĴƟĔĸŅĵŏĮƦĬĕňŘŏĩƟŅŏľĸĺȮ&Liquid Slag) œħƟĮĶŃĴŅĦȮ30-50#Ȯ
ŐĸŃŏľĸŊŀĕňŘŏĩƟŅĪňŗĮĬŀŀĔĴŅĔńĭŐĔƠĽĶƟŀĬŏıňĵĚȮ70-50#ȮĕňŘŏĩƟŅŏľĸĺĪňŗŏĔŇħĕŉŘĬĳŅĵŒĬŏĨŅŏįŅĶŃĭĭœĞőėĸĬĬňŘ
ĽŅĴŅĶĩĮĸƞŀĵŀŀĔĪŅĚħƟŅĬĸƞŅĚĕŀĚŏĨŅŏįŅœħƟ 
 

 
ĶŌĮĪňŗȮ2.3-6 ŐĽħĚĸńĔļĦŃŏĨŅŏįŅŏĝŊŘŀŏıĸŇĚĶŃĭĭœĞőėĸĬ 

 
 3'ȮĶŃĭĭĲĸŌŀŇħœħĞƢŏĭħȮ&Fluidized Bed) ŀŅĔŅĻěŃœľĸįƞŅĬĝńŘĬĕŀĚŏĝŊŘŀŏıĸŇĚȮŐĸŃŏĴŊŗŀŏıŇŗĴ
ėƞŅėĺŅĴŏĶŖĺĕŀĚŀŅĔŅĻĩŉĚėƞŅľĬŉŗĚŏĝŊŘŀŏıĸŇĚěŃĸŀĵĨńĺĕŉŘĬĴňĸńĔļĦŃėĸƟŅĵĕŀĚœľĸȮĔŅĶŏįŅœľĴƟěŃŏĔŇħĕŉŘĬĪńŗĺŕȮ
ĭĶŇŏĺĦŏĨŅȮőħĵĮĔĨŇěŃŒĽƞĽŅĶŏĜŊŗŀĵȮ&Inert Material) ŏĝƞĬȮĪĶŅĵȮľĶŊŀȮĽŅĶĪňŗĪņĮĢŇĔŇĶŇĵŅȮ&Reaction Material) 
ŏĝƞĬȮľŇĬĮŌĬȮ&Limestone) ľĶŊŀĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮ&Catalyst) ĞŉŗĚěŃĝƞĺĵŒĬħƟŅĬĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĸŃĝƞĺĵĪņ
ėĺŅĴĽŃŀŅħĳŅĵŒĬŏĨŅĶŃĭĭĲĸŌŀŇħœħĞƢŏĭħĬňŘŐĽħĚħńĚĶŌĮ 
 

 
 

ĶŌĮĪňŗȮ2.3-7 ŐĽħĚĸńĔļĦŃŏĨŅŏįŅŏĝŊŘŀŏıĸŇĚĶŃĭĭĲĸŌŀŇħœħĞƢŏĭħ 
 
ĶŃĭĭĲĸŌŀŇħœħĞƢŏĭħĬňŘœħƟĶńĭėĺŅĴĬŇĵĴĴŅĔŒĬĮƤěěŋĭńĬȮŏĬŊŗŀĚěŅĔĽŅĴŅĶĩŒĝƟĔńĭŏĝŊŘŀŏıĸŇĚŐĕŖĚœħƟĪŋĔĝĬŇħȮŏıĶŅŃ
ŀŋĦľĳŌĴŇĳŅĵŒĬŏĨŅěŃĴňėƞŅŒĔĸƟŏėňĵĚĨĸŀħĪńŗĺŏĨŅŏįŅȮĪņŒľƟŀńĨĶŅĔŅĶŏįŅœľĴƟĕŀĚŏĝŊŘŀŏıĸŇĚĽĴŗņŏĽĴŀȮĽŅĴŅĶĩŏįŅ
ŏĝŊŘŀŏıĸŇĚĪňŗĴňĮĶŇĴŅĦėĺŅĴĝŊŘĬĽŌĚœħƟħňȮĬŀĔěŅĔĬňŘĵńĚĪņŒľƟŀŋĦľĳŌĴŇĕŀĚŏĮĸĺœĲėĚĪňŗ 

ĕƟŀħň ĕŀĚĶŃĭĭĲŌĸŀŇħœħĞƢŏĭħȮėŊŀĴňĽŅĶŏĜŊŗŀĵȮŏĝƞĬȮĪĶŅĵȮŏĮƦĬŏĭħȮěŉĚĪņŒľƟŏĔŇħĔŅĶįĽĴĕŀĚŏĝŊŘŀŏıĸŇĚĔńĭ
ŀŀĔĞŇŏěĬœħƟħňȮŏĔŇħĔŅĶŏįŅœľĴƟœħƟŀĵƞŅĚĽĴĭĶŌĦƢŐĸŃĶĺħŏĶŖĺȮĬŀĔěŅĔĬňŘĨńĺŏĭħĵńĚĝƞĺĵŀĴėĺŅĴĶƟŀĬĪņŒľƟŏĨŅĴň



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-10 

ėĺŅĴŏĽĩňĵĶȮœĴƞħńĭĚƞŅĵȮŐĸŃŏĔŇħĔŅĶŏįŅœľĴƟŒĬĨńĺŏĨŅŏįŅœħƟŀĵƞŅĚĪńŗĺĩŉĚȮěŉĚĪņŒľƟŀŋĦľĳŌĴŇĳŅĵŒĬŏĨŅŏįŅĴňėƞŅ
ŏĪƞŅĔńĬȮŐĸŃĽĴŗņŏĽĴŀȮĽŅĴŅĶĩŒĝƟŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚŒĬĝƞĺĚŀŋĦľĳŌĴŇĔŅĶŏįŅœľĴƟĪňŗĨŗņȮ&ĮĶŃĴŅĦȮ850̄C) ěŉĚĝƞĺĵ
ŐĔƟĮƤĠľŅħƟŅĬĴĸıŇļĕŀĚŀŅĔŅĻŏĬŊŗŀĚěŅĔĔŅĶŏĔŇħĽŅĶĮĶŃĔŀĭœĬőĨĶŏěĬŀŀĔœĞħƢȮ&NOx) œħƟ 

 2.3.3 ĔŅĶŏįŅœľĴƟŏĭŊŘŀĚĨƟĬ 

 ĔŅĶŏįŅœľĴƟ ėŊŀ ĔĶŃĭĺĬĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅĪŅĚŏėĴňĶŃľĺƞŅĚŏĝŊŘŀŏıĸŇĚĔńĭŀŀĔĞŇŏěĬĪņŒľƟœħƟėĺŅĴĶƟŀĬ
ŀŀĔĴŅ ŀĚėƢĮĶŃĔŀĭĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶŏįŅœľĴƟ ėŊŀ ŏĝŊŘŀŏıĸŇĚȮŀŀĔĞŇŏěĬ ėĺŅĴĶƟŀĬ ŐĸŃĮĢŇĔŇĶŇĵŅĪŅĚŏėĴň 
őħĵŀĚėƢĮĶŃĔŀĭĪńŘĚľĴħĬňŘĨƟŀĚŏĔŇħĕŉŘĬŒĬŏĺĸŅŏħňĵĺĔńĬěŉĚěŃĪņŒľƟŏĔŇħĔŅĶŏįŅœľĴƟ őħĵĪńŗĺœĮŐĸƟĺ ŀŀĔĞŇŏěĬœħƟĴŅ
ěŅĔŀŅĔŅĻĪňŗŀĵŌƞŒĬĭĶŇŏĺĦĕŀĚĔŅĶŏįŅœľĴƟ ĶŌĮĪňŗȮ2.3-8 ŐĽħĚľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĕŀĚĔĶŃĭĺĬĔŅĶŏįŅœľĴƟ 

 ŏĝŊŘŀŏıĸŇĚŐĨƞĸŃĝĬŇħĴňĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĪňŗŐĨĔĨƞŅĚĔńĬőħĵ ŏĝŊŘŀŏıĸŇĚŐĕŖĚĴňėƞŅĮĶŃĽŇĪīŇĳŅı
ĔŅĶŏįŅœľĴƟȮ75-85% ŏĝŊŘŀŏıĸŇĚŏľĸĺ 80-85% ŐĸŃŏĝŊŘŀŏıĸŇĚĔƠŅĞ 80-90 % ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĕŀĚ
ŏĝŊŘŀŏıĸŇĚŐĕŖĚěŃĨŗņĔĺƞŅŏĝŊŘŀŏıĸŇĚŏľĸĺ ŐĸŃŏĝŊŘŀŏıĸŇĚŏľĸĺĨŗņĔĺƞŅŏĝŊŘŀŏıĸŇĚĔƠŅĞ ŏĬŊŗŀĚěŅĔıŊŘĬĪňŗĽńĴįńĽĶŃľĺƞŅĚ
ŏĝŊŘŀŏıĸŇĚĔńĭŀŅĔŅĻĬƟŀĵĔĺƞŅĔńĬĨŅĴĸņħńĭ ĬŀĔěŅĔĬńŘĬȮŏĝŊŘŀŏıĸŇĚĪňŗĴňėĺŅĴľĬŊħĽŌĚěŃĔĶŃěŅĵŀŀĔŏĮƦĬİŀĵ
ĸŃŀŀĚœħƟĵŅĔ ĪņŒľƟıŊŘĬĪňŗĽńĴįńĽĬƟŀĵȮĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĨŗņ 

 

 
ĶŌĮĪňŗȮ2.3-8 ľĸńĔĔŅĶŏįŅœľĴƟŏĭŊŘŀĚĨƟĬ 

ľĴŅĵŏľĨŋȮȮĽņľĶńĭĔŅĶŏįŅœľĴƟěĶŇĚŀŅěĴňĔƠŅĞœŀŏĽňĵŀŊŗĬŀňĔȮœħƟŐĔƞȮCO, HC, NOx, SOx, O2  
 
 
 
 
 
 
 
 
 
 

ŀŅĔŅĻ 
-ŀŀĔĞŇŏěĬ(O2) 
-œĬőĨĶŏěĬ(N2) 

ėĺŅĴĶƟŀĬ 

ĔƠŅĞœŀŏĽňĵ 
-ėŅĶƢĭŀĬœħŀŀĔœĞħƢ(CO2) 
-œŀĬŘņ(H2O) 
-ĞńĸŏĲŀĶƢœħŀŀĔœĞħƢ(SO2) 
 

ŏĝŊŘŀŏıĸŇĚ 
-ėŅĶƢĭŀĬȮ(C)  
-œŁőħĶŏěĬȮ(H) 
-ĔņĴŃĩńĬ(S) 
 



                                                                                          ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-11 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 2,3,3,1ȮĮĢŇĔŇĶŇĵŅŏėĴňĔŅĶŏįŅœľĴƟĪķļġň 

 ĽĴĔŅĶıŊŘĬģŅĬĞŉŗĚŀīŇĭŅĵĮĢŇĔŇĶŇĵŅĪŅĚŏėĴňĶŃľĺƞŅĚŏĝŊŘŀŏıĸŇĚĔńĭŀŀĔĞŇŏěĬŐĸŃĮĸƞŀĵ
ıĸńĚĚŅĬėĺŅĴĶƟŀĬĽŅĴŅĶĩŐĽħĚœħƟħńĚĬňŘ 
 

ĮĢŇĔŇĶŇĵŅĪŅĚŏėĴňĶŃľĺƞŅĚŏĝŊŘŀŏıĸŇĚĔńĭŀŀĔĞŇŏěĬ 
kJ/kmol  393,520CO     OC 22 +=+   

&ĔƠŅĞėŅĶƢĭŀĬœħŀŀĔœĞħƢŏĔŇħěŅĔĔŅĶĽńĬħŅĮŀĵƞŅĚĽĴĭŌĶĦƢĕŀĚėŅĶƢĭŀĬ'Ȯ 
kJ/kmol  110,530COOC 22

1 +=+  
&ĔƠŅĞėŅĶƢĭŀĬĴŀĬĬŀĔœĞħƢŏĔŇħěŅĔĔŅĶĽńĬħŅĮŀĵƞŅĚœĴƞĽĴĭŌĶĦƢĕŀĚėŅĶƢĭŀĬ' 

kJ/kmol  282,990COOCO 222
1 +=+    

&ĔƠŅĞėŅĶƢĭŀĬœħŀŀĔœĞħƢŏĔŇħěŅĔĔŅĶĽńĬħŅĮŀĵƞŅĚĽĴĭŌĶĦƢĕŀĚėŅĶƢĭŀĬĴŀĬĬŀĔœĞħƢ' 
kJ/kmol  241,820)g(OHOH 222

1
2 +=+  

kJ/kmol  285,830)l(OHOH 222
1

2 +=+  
&ĔŅĶŏĔŇħœŀĬŘņľĶŊŀĬŘņěŅĔĔŅĶĽńĬħŅĮŀĵƞŅĚĽĴĭŌĶĦƢĕŀĚœŁőħĶŏěĬ' 

kJ/kmol  334,960SO     O    S 22 +=+  
(ĔƠŅĞĞńĸŏĲŀĶƢœħŀƠŀĔœĞħƢŏĔŇħěŅĔĔŅĶĽńĬħŅĮŀĵƞŅĚĽĴĭŌĶĦƢĕŀĚĞńĸŏĲŀĶƢ) 

 
 2,3,3,2ȮŀŅĔŅĻĨŅĴĪķļġňȮ&Theoretical air)Ȯ 

 ĽņľĶńĭŀŅĔŅĻȮŏĶŅĮĶŃĴŅĦœħƟĺƞŅĴňĽƞĺĬĮĶŃĔŀĭĕŀĚȮO2 ŏĮƦĬĽƞĺĬįĽĴȮ23.2%ȮőħĵĴĺĸ 
ŒĬĔĶĦňĪňŗĔŅĶŏįŅœľĴƟŒĝƟĬŘņĴńĬħňŏĞĸŏĮƦĬŏĝŊŘŀŏıĸŇĚȮěŅĔĽĴĔŅĶěŃŏľŖĬœħƟĺƞŅĬŘņĴńĬħňŏĞĸȮ1Ȯkg ĨƟŀĚŒĝƟĮĶŇĴŅĦȮO2 
ŒĬĔŅĶŏįŅœľĴƟ Ȯ3.334 kg ĞŉŗĚŏĪňĵĭŏĪƞŅĔńĭĮĶŇĴŅĦŀŅĔŅĻȮ3.334/0.232=14.37Ȯkg ħńĚĬńŘĬȮŀńĨĶŅĽƞĺĬĶŃľĺƞŅĚ
ŀŅĔŅĻĨƞŀŏĝŊŘŀŏıĸŇĚĨŅĴĪķļġňŏĪƞŅĔńĭȮ14.37 ĨƞŀȮ1ȮȮ 
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ĝĬŇħĕŀĚŏĝŊŘŀŏıĸŇĚ 
% ŀĚėƢĮĶŃĔŀĭőħĵĴĺĸ 

C H S 
ĬŘņĴńĬħňŏĞĸ 86.3 12.8 0.9 
ĬŘņĴńĬŏĨŅ 86.1 11.8 2.1 

 
 ĔŅĶľŅĮĶŇĴŅĦŀŅĔŅĻŏĝŇĚĪķļġňŒĬĔŅĶŏįŅœľĴƟȮ 
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 2,3,3,3 ŀŅĔŅĻĽƞĺĬŏĔŇĬȮ&Excess Air)Ȯ 

 ŒĬĔŅĶŏįŅœľĴƟěĶŇĚŕȮľŅĔĮƚŀĬŀŅĔŅĻŏĕƟŅŏįŅœľĴƟŒĬĮĶŇĴŅĦĪňŗıŀħňĔńĭėƞŅĪŅĚĪķļġňŐĸƟĺȮ
ŏĮƦĬĔŅĶĵŅĔĪňŗěŃĪņŒľƟŀŀĔĞŇŏěĬĪŋĔĨńĺıĭĔńĭīŅĨŋĨƞŅĚŕȮŒĬŏĝŊŘŀŏıĸŇĚœħƟľĴħŐĸŃĪńŗĺĩŉĚĔńĬȮěŉĚŏĮƦĬįĸŒľƟŏĔŇħĔŅĶ
ŏįŅœľĴƟŒĬĸńĔļĦŃŀŅĔŅĻœĴƞŏıňĵĚıŀȮĞŉŗĚĔŅĶŏįŅœľĴƟĪňŗŀŅĔŅĻœĴƞŏıňĵĚıŀĬňŘȮěŃŒľƟıĸńĚĚŅĬėĺŅĴĶƟŀĬŀŀĔĴŅĬƟŀĵ
ĔĺƞŅĔŅĶŏįŅœľĴƟĽĴĭŌĶĦƢȮőħĵŏĔŇħĔƠŅĞėŅĶƢĭŀĬĴŀĬĬŀĔœĞħƢ ŏĝŊŘŀŏıĸŇĚĪňŗœĴƞŏįŅœľĴƟȮŏĕĴƞŅȮŐĸŃėĺńĬĽňħņȮħńĚĬńŘĬ
ŒĬĪŅĚĮĢŇĭńĨŇĔŅĶŏįŅœľĴƟěĶŇĚŕȮěņŏĮƦĬĨƟŀĚĮƚŀĬŀŅĔŅĻŒľƟŏĔŇĬĔĺƞŅėĺŅĴĨƟŀĚĔŅĶŒĬŏĝŇĚĪķļġňȮĞŉŗĚŀŅĔŅĻĽƞĺĬ
ĬňŘŏĶňĵĔĺƞŅȮŀŅĔŅĻĽƞĺĬŏĔŇĬ &Excess Air'ȮŀĵƞŅĚœĶĔŖĨŅĴȮĔŅĶĮƚŀĬŀŅĔŅĻĴŅĔěĬŏĔŇĬœĮěŃŏĔŇħĔŅĶĽŌĠŏĽňĵ
ıĸńĚĚŅĬėĺŅĴĶƟŀĬŀŀĔœĮĔńĭĔƠŅĞœŀŏĽňĵĴŅĔȮŏıĶŅŃŀŀĔĞŇŏěĬŐĸŃœĬőĨĶŏěĬŒĬŀŅĔŅĻĪňŗŏĔŇĬĴŅĬňŘĴŇœħƟĪņĮĢŇĔŇĶŇĵŅ
ŒħŕȮŒĬĔŅĶŏįŅœľĴƟĬŀĔěŅĔěŃħŌħıĸńĚĚŅĬėĺŅĴĶƟŀĬěŅĔĔŅĶŏįŅœľĴƟŐĸŃıŅŀŀĔĪŇŘĚĵńĚĮĸƞŀĚœŀŏĽňĵ 
 ĮĶŇĴŅĦŀŅĔŅĻŏĕƟŅŏįŅœľĴƟĪňŗŏľĴŅŃĽĴĽņľĶńĭŏĝŊŘŀŏıĸŇĚŐĨƞĸŃĮĶŃŏĳĪĽńĚŏĔĨœħƟěŅĔĮĶŇĴŅĦȮ
O2 ľĶŊŀȮCO2 ŒĬœŀŏĽňĵ őħĵėƞŅĪňŗŏľĴŅŃĽĴĽņľĶńĭŏĝŊŘŀŏıĸŇĚĮĶŃŏĳĪĨƞŅĚŕȮŐĽħĚŒĬĨŅĶŅĚĪňŗȮ2.3-1 ĽņľĶńĭ
ŏĝŊŘŀŏıĸŇĚĪŋĔĮĶŃŏĳĪȮĮĶŇĴŅĦȮCO ŒĬĔƠŅĞœŀŏĽňĵœĴƞėĺĶĽŌĚĔĺƞŅȮ200ȮĽƞĺĬŒĬĸƟŅĬĽƞĺĬȮ&ppm' 
 

 

ĶŌĮĪňŗȮ2.3-9 ĮĶŇĴŅĦŀŅĔŅĻĮƚŀĬŐĸŃĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬ   

 
ĨŅĶŅĚĪňŗȮ2.3-1 ĮĶŇĴŅĦŀŅĔŅĻĽƞĺĬŏĔŇĬĪňŗŏľĴŅŃĽĴ 

ŏĝŊŘŀŏıĸŇĚ  ŀŅĔŅĻĽƞĺĬŏĔŇĬ (%) O2 ŒĬĔƠŅĞœŀŏĽňĵȮ&#'  CO2ȮŒĬĔƠŅĞœŀŏĽňĵȮ&#' 
ĔƠŅĞ 5-15 1-2 9-10 
ŏľĸĺ 15-20 3-4 12-14 
ŐĕŖĚ 15-60 7-10 12-13 

 



                                                                                          ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-13 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 2.3.4 ĔŅĶĶŃĭŅĵĬŘņěŅĔľĴƟŀœŀĬŘņȮ&őĭĸĺƢħŅĺĬƢ' 

 ĬŀĔěŅĔĔŅĶėĺĭėŋĴĔŅĶŏįŅœľĴƟĕŀĚľĴƟŀœŀĬŘņŐĸƟĺĔŅĶėĺĭėŋĴėŋĦĳŅıĕŀĚĬŘņŒĬľĴƟŀœŀĬŘņĔŖŏĮƦĬ
ŀňĔĮƤěěńĵľĬŉŗĚĪňŗĨƟŀĚėĺĭėŋĴŒľƟŀĵŌƞŒĬĶŃħńĭĪňŗŏľĴŅŃĽĴȮőħĵĮĔĨŇȮĬŘņěŃĴňĕŀĚŐĕŖĚŐĕĺĬĸŀĵŐĸŃŐĶƞīŅĨŋĨƞŅĚŕȮȮȮ
ŏěŊŀĮĬŀĵŌƞȮħńĚĬńŘĬŏĴŊŗŀĬŘņĩŌĔįĸŇĨŏĮƦĬœŀĬŘņŐĸƟĺȮėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶŏěŊŀĮĬŏľĸƞŅĬňŘěŃĽŌĚĕŉŘĬŐĸŃŏĔŇħĔŅĶ
ĨĔĨŃĔŀĬ-ĨĔįĸŉĔȮĞŉŗĚĴňįĸŀĵƞŅĚĵŇŗĚĨƞŀĔŅĶĸħĸĚĕŀĚĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņŐĸŃėŋĦĳŅıĕŀĚœŀĬŘņȮĶĺĴĩŉĚ
ėĺŅĴŏĽňĵľŅĵĕŀĚŀŋĮĔĶĦƢĨƞŅĚŕȮĪňŗěŃŏĔŇħĕŉŘĬŒĬŀĬŅėĨȮŐĸŃŏıŊŗŀĮƚŀĚĔńĬĮƤĠľŅŏľĸƞŅĬňŘȮŏĶŅěņŏĮƦĬĨƟŀĚĶŃĭŅĵĬŘņ
ĶƟŀĬŒĬľĴƟŀœŀĬŘņĪŇŘĚįƞŅĬĶŃĭĭőĭĸĺƢħŅĺĬƢȮ 

 ĶŃĭĭőĭĸĺƢħŅĺĬƢĪňŗĪņĚŅĬœĴƞŏľĴŅŃĽĴȮŏĝƞĬȮĶŃĭŅĵĬŘņőĭĸĺƢħŅĺĬƢĴŅĔŏĔŇĬœĮȮĪņŒľƟĮĶŃĽŇĪīŇĳŅı
ĕŀĚľĴƟŀœŀĬŘņĸħĸĚŐĸŃĽŇŘĬŏĮĸŊŀĚĬŘņȮŐĸŃľŅĔĶŃĭŅĵĬƟŀĵŏĔŇĬœĮěŃĪņŒľƟŏĔŇħĨŃĔĶńĬŏĔŅŃįŇĺĪƞŀŐĸĔŏĮĸňŗĵĬ
ėĺŅĴĶƟŀĬȮĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĸħĸĚŐĸŃŀŅěŏĔŇħĔŅĶŏħŊŀħŀĵƞŅĚĶŋĬŐĶĚĕŀĚĬŘņȮȮȮȮ
ĪņŒľƟœŀĬŘņŏĮƖĵĔŐĸŃŀŅěĬņĴŅĞŉŗĚėĺŅĴŏĽňĵľŅĵĕŀĚĶŃĭĭĪƞŀĬŘņ 

 2,3,4,1ȮĔŅĶĶŃĭŅĵĬŘņŀŀĔěŅĔľĴƟŀœŀĬŘņĽŅĴŅĶĩŐĭƞĚœħƟȮ2ȮĸńĔļĦŃ 

/'ȮȮĔŅĶĶŃĭŅĵĬŘņěŅĔħƟŅĬĸƞŅĚľĴƟŀœŀĬŘņȮ&Bottom Blowdown) ŏıŊŗŀĶŃĭŅĵĨŃĔŀĬ
őėĸĬĪňŗĽŃĽĴĭĶŇŏĺĦĔƟĬľĴƟŀœŀĬŘņĪŇŘĚ 
0' ĔŅĶĶŃĭŅĵĬŘņěŅĔħƟŅĬĭĬľĴƟŀœŀĬŘņȮ&Surface Blowdown) ŏıŊŗŀĸħėĺŅĴŏĕƟĴĕƟĬ
ĕŀĚĽŅĶĸŃĸŅĵŐĸŃĽŅĶŐĕĺĬĸŀĵĪňŗŀĵŌƞŒĬĬŘņ 

 2,3,4,2ȮĔŅĶėĺĭėŋĴĔŅĶĶŃĭŅĵĬŘņŐĭƞĚœħƟȮ2 ŐĭĭȮ 

1) ŐĭĭŏĮƦĬėĶńŘĚėĶŅĺ őħĵįŌƟŒĝƟľĴƟŀœŀĬŘņěŃŏĮƕħĺŅĸƢĺĶŃĭŅĵľĸŅĵŕȮėĶńŘĚȮėĶńŘĚĸŃĽńŘĬŕ 
2) ŐĭĭĨƞŀŏĬŊŗŀĚ őħĵĺŅĸƢĺĶŃĭŅĵĬŘņĕŀĚľĴƟŀœŀĬŘņěŃŏĮƕħľĶŊŀĮƕħŏĴŊŗŀœħƟĶńĭĽńĠĠŅĦŏĺĸŅ

ĪňŗĨńŘĚœĺƟȮ&Timer Control) ľĶŊŀĽńĠĠŅĦĪňŗœħƟěŅĔĔŅĶĺńħĽĴĭńĨŇĕŀĚĬŘņŒĬľĴƟŀœŀĬŘņȮŏĝƞĬ ĽĳŅıĔŅĶĬņœĲĲƚŅȮȮȮ
ĕŀĚĬŘņȮ&Conductivity)  

 ĔŅĶıŇěŅĶĦŅĺƞŅĶŃħńĭėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶĸŃĸŅĵŏľĴŅŃĽĴľĶŊŀœĴƞȮĽŅĴŅĶĩıŇěŅĶĦŅœħƟ
ěŅĔėƞŅȮTDS (Total Dissolved Solid) ĞŉŗĚĺńħĮĶŇĴŅĦĽŅĶŐĕĺĬĸŀĵĪňŗŀĵŌƞŒĬĬŘņĕŀĚľĴƟŀœŀĬŘņőħĵĨĶĚĺƞŅŒĬȮȮȮȮȮȮ
1 ĸƟŅĬĽƞĺĬĴňĽŅĶŐĕĺĬĸŀĵĔňŗĽƞĺĬȮ&ppm' ľĶŊŀĺńħőħĵŀƟŀĴěŅĔėƞŅĽĳŅıĔŅĶĬņœĲĲƚŅĕŀĚĬŘņȮ&Conductivity)  
ĞŉŗĚĴňľĬƞĺĵŏĮƦĬœĴőėĶĞňŏĴĬĨƢĨƞŀŏĞĬĨŇŏĴĨĶȮ&mS/cm)ȮįŌƟŒĝƟľĴƟŀœŀĬŘņėĺĶėĺĭėŋĴėŋĦĳŅıĬŘņĮƚŀĬȮŐĸŃĬŘņŒĬľĴƟŀ
œŀĬŘņŒľƟœħƟĴŅĨĶģŅĬĨŅĴĨŅĶŅĚĪňŗȮ2.3-2 ŏıŊŗŀėĺŅĴĮĸŀħĳńĵŐĸŃėŋĦĳŅıĕŀĚœŀĬŘņĪňŗħň 

ĨŅĶŅĚĪňŗ 2.3-2 ĴŅĨĶģŅĬĬŘņĮƚŀĬŐĸŃĬŘņľĴƟŀœŀĬŘņ 
(ėĺŅĴħńĬœĴƞŏĔŇĬȮ20 barg : British Standard and JIS) 

ĶŅĵĔŅĶ ĬŘņĮƚŀĬ ĬŘņŒĬľĴƟŀœŀĬŘņ 
ėƞŅĔŅĶĬņœĲĲƚŅĕŀĚĬŘņȮ&mS/cm) <400 œĴƞŏĔŇĬȮ7,000 
ėƞŅėĺŅĴŏĮƦĬĔĶħħƞŅĚȮ&pH' 8.5-9.5 10.8-11.3 
őĞŏħňĵĴĲŀĽŏĲĨȮ&mg/l) - 50-100 
ĞŇĸŇĔŅȮ&mg/l) - œĴƞŏĔŇĬȮ120-150 
ėĺŅĴĔĶŃħƟŅĚȮ&ppm'  ėƞŅŏĕƟŅŒĔĸƟȮ0 0 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-14 

 2.3.5 ĕƟŀėĺĶĮĢŇĭńĨŇŒĬĔŅĶŒĝƟľĴƟŀœŀĬŘņ 

ĕƟŀėĺĶĮĢŇĭńĨŇŒĬĔŅĶŒĝƟľĴƟŀœŀĬŘņ 

1,ȮĕńŘĬĨŀĬĔŅĶŀŀĔŐĭĭ 
ėĺĶŏĸŊŀĔĕĬŅħĕŀĚľĴƟŀœŀĬŘņȮ&ĔņĸńĚĔŅĶįĸŇĨœŀĬŘņĨƞŀĝńŗĺőĴĚ'ȮĪňŗıŀŏľĴŅŃĔńĭĳŅĶŃœŀĬŘņȮŐĸŃėĺĶŏħŇĬŒĝƟĚŅĬ
ĪňŗĳŅĶŃŏĨŖĴĪňŗĨĸŀħŏĺĸŅŏĪƞŅĪňŗěŃŏĮƦĬœĮœħƟȮőħĵĪńŗĺœĮľĴƟŀœŀĬŘņěŃĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħĪňŗĳŅĶŃŏĨŖĴĪňŗľĶŊŀŒĔĸƟ
ŏĨŖĴĪňŗȮħńĚĬńŘĬľĴƟŀœŀĬŘņĪňŗŏħŇĬĳŅĶŃĨŗņŕȮĨĸŀħŏĺĸŅȮŏĶňĵĔĺƞŅȮŴľĴƟŀœŀĬŘņĴňĕĬŅħŒľĠƞŏĔŇĬœĮŵȮ&Oversized'Ȯ
ėĺĶŏĮĸňŗĵĬœĮŒĝƟľĴƟŀœŀĬŘņĪňŗĴňĕĬŅħŏĸŖĔĸĚȮ&ĩƟŅĽŅĴŅĶĩĪņœħƟ' 
2. ľĸňĔŏĸňŗĵĚĔŅĶĽĨŅĶƢĪĭƞŀĵŕȮŏĬŊŗŀĚěŅĔěŃĪņŒľƟŏĔŇħĔŅĶȮ 
ω ĽŌĠŏĽňĵıĸńĚĚŅĬœĮŒĬĔŅĶĪňŗĨƟŀĚĪņŒľƟľĴƟŀœŀĬŘņĶƟŀĬĕŉŘĬĴŅŒľĴƞ 
ω ĽŌĠŏĽňĵıĸńĚĚŅĬœĲĲƚŅŒĬĔŅĶŏħŇĬıńħĸĴŏĮƙŅœĸƞŀŅĔŅĻŐĸŃĔƠŅĞĨƞŅĚŕȮŀŀĔœĮěŅĔľƟŀĚŏįŅœľĴƟȮȮĔƞŀĬĔŅĶěŋħ
ĽĨŅĶƢĪĪŋĔėĶńŘĚ 

ω ĽŌĠŏĽňĵėĺŅĴĶƟŀĬŀŀĔœĮěŅĔľĴƟŀœŀĬŘņȮŒĬĕĦŃĪňŗıńħĸĴŏĮƙŅœĸƞĸĴĶƟŀĬŀŀĔœĮěŅĔľĴƟŀœŀĬŘņȮ&Purging' 
3. ŒĬĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚėĺĶŒĝƟĮĶŇĴŅĦŀŅĔŅĻĽƞĺĬŏĔŇĬŒľƟĨŗņĪňŗĽŋħŏĪƞŅĪňŗěŃŏĮƦĬœĮœħƟ 
ĞŉŗĚŐĽħĚŒľƟĪĶŅĭœħƟőħĵĮĶŇĴŅĦėŅĶƢĭŀĬœħŀŀĔœĞħƢĽŌĚȮ&ľĶŊŀĮĶŇĴŅĦŀŀĔĞŇŏěĬĨŗņ'ȮėĺńĬħņȮėŊŀȮėŅĶƢĭŀĬĪňŗĴň
ĕĬŅħŏĸŖĔĴŅĔŏĔŇħěŅĔĔŅĶŏįŅœľĴƟœĴƞĽĴĭŌĶĦƢȮŀńĬŏĬŊŗŀĚĴŅěŅĔĔŅĶŒĝƟĮĶŇĴŅĦŀŅĔŅĻĽƞĺĬŏĔŇĬĨŗņĴŅĔŏĔŇĬœĮȮ
ľĶŊŀĔŅĶĮĶńĭŐĨƞĚĔŅĶŏįŅœľĴƟœĴƞħňȮľĶŊŀȮľńĺŏįŅĪņĚŅĬįŇħĮĔĨŇ 
4. ŀŋĦľĳŌĴŇĕŀĚĔƠŅĞĶƟŀĬĪŇŘĚŀŀĔĮĸƞŀĚėĺĶĨŗņĽŋħŏĪƞŅĪňŗěŃŏĮƦĬœĮœħƟ 
ŐĨƞĨƟŀĚĽŌĚĔĺƞŅěŋħĔĸńŗĬĨńĺĕŀĚĬŘņŐĸŃĔĶħŏĸŖĔĬƟŀĵȮŏıŊŗŀľĸňĔŏĸňŗĵĚĮƤĠľŅĔŅĶįŋĔĶƞŀĬȮľĴƟŀœŀĬŘņĪńŗĺŕȮœĮȮĕĦŃ
ŏħŇĬĪňŗœĲĨŗņȮ&Low Fire'ȮěŃĴňŀŋĦľĳŌĴŇĮĸƞŀĚĨŗņĔĺƞŅĕĦŃŏħŇĬĪňŗœĲĽŌĚȮ&High Fire'ȮľĶŊŀŏħŇĬĪňŗœĲĮŅĬĔĸŅĚȮ
&Medium Fire' 
5. ĪņėĺŅĴĽŃŀŅħĪƞŀŒĬľĴƟŀœŀĬŘņŏĮƦĬĶŃĵŃŕ 
ŏıŊŗŀĸħĔŅĶĕńħĕƟŀĚŀńĬŏĬŊŗŀĚĴŅěŅĔĨŃĔĶńĬȮ&ľĴƟŀœŀĬŘņŐĭĭĪƞŀĬŘņ'ȮŐĸŃŏĕĴƞŅȮ&ľĴƟŀœŀĬŘņĪƞŀœĲ'ȮĞŉŗĚěŃĸħ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶįĸŇĨœŀĬŘņŒľƟœħƟĽŌĚĽŋħĨŅĴıŇĔńħĕŀĚľĴƟŀœŀĬŘņȮĔŅĶĪņėĺŅĴĽŃŀŅħĽŅĴŅĶĩŏıŇŗĴ
ėĺŅĴĽŅĴŅĶĩĕŀĚľĴƟŀœŀĬŘņŒľƟĔĸńĭėŊĬħńĚŏħŇĴœħƟ 
6. ĨĶĺěĺńħĮĶŇĴŅĦĔŅĶįĸŇĨœŀĬŘņȮ&ľĶŊŀĮĶŇĴŅĦĬŘņĮƚŀĬŏĕƟŅľĴƟŀœŀĬŘņ' 
ŏıŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĭĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟœĮŒĬĝƞĺĚŏĺĸŅŏħňĵĺĔńĬȮŏıŊŗŀĨŇħĨŅĴħŌĺƞŅĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņ
ĸħĸĚľĶŊŀœĴƞȮĺŇīňĪňŗĬŇĵĴŒĝƟĔńĬĔńĭľĴƟŀœŀĬŘņĬŘņĴńĬŏĨŅȮėŊŀ 
ω ĨŇħĨńŘĚĴŇŏĨŀĶƢĺńħĮĶŇĴŅĦȮŐĸŃŏĪŀĶƢőĴĴŇŏĨŀĶƢĺńħŀŋĦľĳŌĴŇĬŘņĮƚŀĬŏĕƟŅľĴƟŀœŀĬŘņ 
ω ĨŇħĨńŘĚĴŇŏĨŀĶƢĺńħĮĶŇĴŅĦĔŅĶŒĝƟĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ 

 
2.4 ĔńĭħńĔœŀĬŘņ 

 ĔńĭħńĔœŀĬŘņȮ&Steam Trap) ėŊŀȮĺŅĸƢĺŀńĨőĬĴńĨŇĪňŗĪņľĬƟŅĪňŗŐĵĔĬŘņĪňŗŏĔŇħĕŉŘĬŒĬĶŃĭĭœŀĬŘņľĶŊŀŏĔŇħěŅĔ
ĔŅĶėĺĭŐĬƞĬĕŀĚœŀĬŘņŀŀĔœĮěŅĔĶŃĭĭ ŏıŊŗŀĮƚŀĚĔńĬĔŅĶŀńŘĬĨńĺĕŀĚĬŘņȮ&Water Locked)ȮĽƞĚįĸŒľƟŀŋĮĔĶĦƢœĴƞ
ĶƟŀĬȮ&ĶƟŀĬĝƟŅ'ȮľĶŊŀĪņŀŋĦľĳŌĴŇœĴƞœħƟŐĸŃŀŅěĬņœĮĽŌƞĔŅĶŏĔŇħŐĶĚĔĶŃŐĪĔŀĵƞŅĚĶŋĬŐĶĚȮľĶŊŀĮĶŅĔĢĔŅĶĦƢȮ  
ŴėƟŀĬĬŘņŵȮ&Water Hammer) ĞŉŗĚĴňįĸŒľƟĪƞŀȮĕƟŀĨƞŀȮŐĸŃŀŋĮĔĶĦƢĪňŗŒĝƟœŀĬŘņĨƞŅĚŕȮŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĔŇħ
ėĺŅĴŏĽňĵľŅĵȮĔńĭħńĔœŀĬŘņĵńĚĴňľĬƟŅĪňŗŒĬĔŅĶĶŃĭŅĵĔƠŅĞȮŐĸŃŀŅĔŅĻŀŀĔěŅĔĶŃĭĭőħĵœĴƞŏĔŇħĔŅĶĽŌĠŏĽňĵœŀĬŘņ 
ĔƠŅĞŐĸŃŀŅĔŅĻŏľĸƞŅĬńŘĬĽŅĴŅĶĩŐĪĬĪňŗœŀĬŘņ ĞŉŗĚĪņŒľƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶıŅėĺŅĴĶƟŀĬĸħĸĚŐĸŃĵńĚĔńŘĬœĴƞŒľƟȮ
œŀĬŘņœĮĩŉĚıŊŘĬįŇĺĩƞŅĵŏĪėĺŅĴĶƟŀĬĕŀĚŀŋĮĔĶĦƢĨƞŅĚŕȮŒĬĔĶŃĭĺĬĔŅĶįĸŇĨħƟĺĵ ŐĸŃŒĬĔĶĦňĪňŗŏĸĺĶƟŅĵĪňŗĽŋħĔŖėŊŀȮ



                                                                                          ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-15 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĪƞŀľĶŊŀĝŇŘĬĽƞĺĬĕŀĚŀŋĮĔĶĦƢŏĔŇħŀŅĔŅĻŀńħȮ&Air Locked) ĪņŒľƟŀŅĔŅĻŏėĸŊŗŀĬĪňŗœĴƞœħƟ ĞŉŗĚŐĴƟŐĨƞœŀĬŘņėĺĭŐĬƞĬĔŖ
œĴƞĽŅĴŅĶĩŀŀĔœĮœħƟ ŏĶŅěŃŏľŖĬœħƟĝńħĺƞŅ ĔńĭħńĔœŀĬŘņĪňŗĴňĮĶŃĽŇĪīŇĳŅıŏĮƦĬĽƞĺĬĽņėńĠĪňŗĽĶƟŅĚėĺŅĴŏĝŊŗŀĴńŗĬĺƞŅ
ŀŋĮĔĶĦƢĪňŗŒĝƟœŀĬŘņĪņĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı ŀĵƞŅĚœĶĔŖĨŅĴȮĔńĭħńĔœŀĬŘņĪňŗŏĽŊŗŀĴĽĳŅıĸĚěŅĔĔŅĶŒĝƟĚŅĬĔŖ
ĽŅĴŅĶĩĽĶƟŅĚĮƤĠľŅŒľƟĔńĭĶŃĭĭœŀĬŘņœħƟŀĵƞŅĚĴŅĔŏĝƞĬĔńĬ 
 
 2.4.1 ĮĶŃŏĳĪĕŀĚĔńĭħńĔœŀĬŘņ 
 ĔńĭħńĔœŀĬŘņĽŅĴŅĶĩŐĭƞĚĨŅĴľĸńĔĔŅĶĪņĚŅĬľĶŊŀĨŅĴőėĶĚĽĶƟŅĚĪŅĚĔĸœĔĕŀĚŀŋĮĔĶĦƢĳŅĵŒĬ
ŀŀĔŏĮƦĬȮ4ȮĔĸŋƞĴȮœħƟħńĚĬňŘ 

 2,4,1,1ȮĔńĭħńĔœŀĬŘņĪņĚŅĬőħĵėĺŅĴĶƟŀĬȮ&Thermostatic Trap'Ȯ 

 ĔńĭħńĔœŀĬŘņĔĸŋƞĴĬňŘŒĝƟėĺŅĴŐĨĔĨƞŅĚĕŀĚŀŋĦľĳŌĴŇĕŀĚœŀĬŘņŐĸŃĕŀĚėŀĬŏħĬŏĽĪŏĮƦĬĨńĺĪņ
ŒľƟĺŅĸƢĺŏĮƕħŐĸŃĮƕħȮėŀĬŏħĬŏĽĪěŃĨƟŀĚŏĵŖĬĸĚĨŗņĔĺƞŅŀŋĦľĳŌĴŇœŀĬŘņĔƞŀĬĪňŗěŃĩŌĔĮĸƞŀĵŀŀĔěŅĔĔńĭħńĔœŀĬŘņȮȮȮ
ĞŉŗĚĔńĭħńĔœŀĬŘņĔĸŋƞĴĬňŘŐĭƞĚŀŀĔŏĮƦĬ 

ω ŐĭĭĽĴħŋĸėĺŅĴħńĬȮ&Balanced Pressure Type' 
ω ŐĭĭŒĝƟőĸľŃȮ2ȮĝĬŇħȮ&Bimetallic Type'  
ω ŐĭĭŒĝƟĔŅĶĕĵŅĵĨńĺĕŀĚŏľĸĺȮ&Liquid Expansion Type' 

 

 

ĔńĭħńĔœŀĬŘņŐĭĭĽĴħŋĸėĺŅĴħńĬ 
 

   

ĔńĭħńĔœŀĬŘņŐĭĭŒĝƟőĸľŃȮ2ȮĝĬŇħ 

 

 
ĔńĭħńĔœŀĬŘņŐĭĭŒĝƟĔŅĶĕĵŅĵĨńĺĕŀĚŏľĸĺ 

ĶŌĮĪňŗȮ2.4-1ȮĔńĭħńĔœŀĬŘņĪņĚŅĬőħĵėĺŅĴĶƟŀĬ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-16 

 2,4,1,2 ĔńĭħńĔœŀĬŘņĪņĚŅĬőħĵĔĸœĔȮ&Mechanical Group' 

 ĔńĭħńĔœŀĬŘņĔĸŋƞĴĬňŘĪņĚŅĬőħĵŀŅĻńĵėĺŅĴŐĨĔĨƞŅĚĕŀĚėĺŅĴľĬŅŐĬƞĬĶŃľĺƞŅĚœŀĬŘņŐĸŃ
ėŀĬŏħĬŏĽĪĪņŒľƟĸŌĔĸŀĵȮ&Float'ȮľĶŊŀĩƟĺĵȮ&Bucket'ȮĽƞĚŀŅĔŅĶœĮŏĮƕħ+ĮƕħĺŅĸƢĺȮĞŉŗĚĔńĭħńĔœŀĬŘņŒĬĔĸŋƞĴĬňŘȮŐĭƞĚ
ŀŀĔŏĮƦĬ 

ω ŐĭĭĸŌĔĸŀĵȮ&Loose Float Type' 
ω ŐĭĭĸŌĔĸŀĵĴňĔƟŅĬȮ&Float and Lever Type' 
ω ŐĭĭĩƟĺĵľĚŅĵȮ&Open Top Bucket Type' 
ω ŐĭĭĩƟĺĵėĺŗņȮ&Inverted Bucket Type' 

 

   
ŐĭĭĸŌĔĸŀĵ    ŐĭĭĸŌĔĸŀĵĴňĔƟŅĬ 

 

    
ŐĭĭĩƟĺĵľĚŅĵ     ŐĭĭĩƟĺĵėĺŗņ 

ĶŌĮĪňŗȮ2.4-2 ĔńĭħńĔœŀĬŘņĪņĚŅĬőħĵĔĸœĔ 

 
 2,4,1,3 ĔńĭħńĔœŀĬŘņĔĸŋƞĴĪňŗĪņĚŅĬħƟĺĵĔŅĶŏėĸŊŗŀĬœľĺŏĬŊŗŀĚěŅĔėĺŅĴĶƟŀĬȮ&Thermodynamic 
Groups' 

 ĔńĭħńĔœŀĬŘņĔĸŋƞĴĬňŘĪņĚŅĬőħĵŀŅĻńĵėĺŅĴŐĨĔĨƞŅĚĕŀĚėĺŅĴŏĶŖĺĶŃľĺƞŅĚœŀĬŘņŐĸŃėŀĬ
ŏħĬŏĽĪĪňŗœľĸįƞŅĬĨńĺĺŅĸƢĺĪňŗŏĮƦĬěŅĬĔĸĴȮĞŉŗĚěŃĮƕħŏĴŊŗŀĴňœŀĬŘņœľĸŏĕƟŅĴŅħƟĺĵėĺŅĴŏĶŖĺĽŌĚȮŐĸŃěŃŏĮƕħŏĴŊŗŀĴňėŀĬ
ŏħĬŏĽĪœľĸŏĕƟŅĴŅħƟĺĵėĺŅĴŏĶŖĺĪňŗĨŗņĔĺƞŅȮĞŉŗĚĔńĭħńĔœŀĬŘņŒĬĔĸŋƞĴĬňŘŏĶňĵĔĺƞŅȮĔńĭħńĔœŀĬŘņŐĭĭŏĪŀĶƢőĴœħĬŅĴŇĔĽƢ 



                                                                                          ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-17 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 

ĶŌĮĪňŗȮ2.4-3ȮĔńĭœŀħńĔĬŘņĪņĚŅĬħƟĺĵĔŅĶŏėĸŊŗŀĬœľĺŏĬŊŗŀĚěŅĔėĺŅĴĶƟŀĬ 
 
 

 2,4,1,4ȮĔńĭħńĔœŀĬŘņĝĬŇħŀŊŗĬŕȮ&Miscellaneous Group' 

 ĔĸŋƞĴĬňŘĮĶŃĔŀĭħƟĺĵĔńĭħńĔœŀĬŘņĪňŗœĴƞĽŅĴŅĶĩěńħŏĕƟŅĔĸŋƞĴŒħŕȮĕƟŅĚĨƟĬœħƟ ŏĝƞĬȮImpulse 
Type*ȮLabyrinth TypeȮľĶŊŀȮOrifice Plate Type 
 

   
Impulse Type     Labyrinth Type 

ĶŌĮĪňŗȮ2.4-4 ĔńĭħńĔœŀĬŘņĪņĚŅĬħƟĺĵĶŃĭĭŀŊŗĬŕ 
 

ĽņľĶńĭĔńĭħńĔœŀĬŘņŐĨƞĸŃĮĶŃŏĳĪĴňĕƟŀħňȮŐĸŃĕƟŀŏĽňĵĽĶŋĮœħƟħńĚĨŅĶŅĚĪňŗȮ2.4-1 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-18 

ĨŅĶŅĚĪňŗȮ2.4-1 ĕƟŀħňȮŐĸŃĕƟŀŏĽňĵĕŀĚĔńĭħńĔœŀĬŘņŐĨƞĸŃĮĶŃŏĳĪ 

 Őĭĭ ĕƟŀħň ĕƟŀŏĽňĵ 
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ŐĭĭĩƟĺĵľĚŅĵ ω ĔŅĶĪņĚŅĬŐĴƞĬĵņ 
ω œŀĬŘņœĴƞĶńŗĺœľĸŏĬŊŗŀĚěŅĔĴňȮ    

Water Seal 

ω ĶŌĮĶƞŅĚŐĸŃĕĬŅħŒľĠƞ 
ω ĔŅĶĶŃĭŅĵŀŅĔŅĻĪŇŘĚœĴƞħň 

ŐĭĭĩƟĺĵėĺŗņ ω ĔŅĶĶŃĭŅĵŀŅĔŅĻĪŇŘĚħň ω ĔŅĶĨŇħĨńŘĚœĴƞĽŃħĺĔ 
ω ĮĶŃĽŇĪīŇĳŅıĔŅĶĶŃĭŅĵĬŘņ
ėŀĬŏħĬŏĽĪœĴƞħň 

ŐĭĭĸŌĔĸŀĵĨŇħ
ėŅĬ 

ω ŏľĴŅŃĽĴĔńĭėĺŅĴħńĬĨŗņŐĸŃ
ĳŅĶŃĨŗņ 

ω őėĶĚĽĶƟŅĚĚƞŅĵ 
ω ĮĸƞŀĵĪŇŘĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚŐĸŃĔŅĶ
ĪņĚŅĬŏĚňĵĭ 

ω ŏĮĸňŗĵĬĸŌĔĸŀĵŐĸŃĭƞŅĸŇŘĬœħƟĚƞŅĵ 

ω œĴƞĪĬĨƞŀ Water Hammer 
ω ěņŏĮƦĬĨƟŀĚĨŇħĨńŘĚŒĬŐĬĺ
ĶŃĬŅĭěŉĚĴňĕƟŀěņĔńħħƟŅĬ
ĽĩŅĬĪňŗĨŇħĨńŘĚ 
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 ŐĭĭŏĭĸőĸĽƢ ω ĽŅĴŅĶĩĮĶńĭĨńŘĚŐĸŃėĺĭėŋĴ
ŀŋĦľĳŌĴŇĬŘņĶŃĭŅĵœħƟ 

ω ĔŅĶĶŃĭŅĵŀŅĔŅĻĪŇŘĚħň 

ω œĴƞĪĬĨƞŀȮWater Hammer 
ω œĴƞŏľĴŅŃĽĴĔńĭėĺŅĴħńĬĽŌĚ 

ŐĭĭœĭŏĴĪńĸ ω œĴƞĴňĮƤĠľŅĸŇŘĬĮƕħĨŅĵ 
ω ĔŅĶĶŃĭŅĵŀŅĔŅĻĪŇŘĚħň 

ω įĸĨƞŅĚŀŋĦľĳŌĴŇĽņľĶńĭŏĮƕħĮƕħ
ĸŇŘĬĽŌĚ 

ω ėŋĦĽĴĭńĨŇĕŀĚœĭŏĴĪńĸ
ŏĮĸňŗĵĬŐĮĸĚœĮŒĬĕĦŃŒĝƟĚŅĬ 
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 ŐĭĭŀŀĶŇĲƕĽ ω ĕĬŅħŏĸŖĔȮĬŘņľĬńĔŏĭŅ 
ω ŏľĴŅŃĔńĭėĺŅĴħńĬĽŌĚȮŀŋĦľĳŌĴŇ
ĽŌĚ 

ω œŀĬŘņĶńŗĺœľĸĴŅĔ 
ω ĴňĕňħěņĔńħėĺŅĴħńĬĵƟŀĬĔĸńĭ 

(30%) 
ŐĭĭěŅĬ ω ĕĬŅħŏĸŖĔȮĬŘņľĬńĔŏĭŅ 

ω őėĶĚĽĶƟŅĚĚƞŅĵ 
ω ĽŅĴŅĶĩŒĝƟĔńĭœŀħĚœħƟ 
ω ĪĬĨƞŀȮWater Hammer œħƟ 

ω ĨƟŀĚĴňįĸĨƞŅĚėĺŅĴħńĬĪņĚŅĬ
ŀĵƞŅĚĨŗņĽŋħȮ0.3 ĔŇőĸĔĶńĴĨƞŀ
ĨŅĶŅĚŏĞĬĨŇŏĴĨĶ 

ω ĴňĕňħěņĔńħĕŀĚėĺŅĴħńĬ
ĵƟŀĬĔĸńĭȮ(30%) 

 
 
 
 
 
 
 



                                                                                          ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-19 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 2.4.2 ĔŅĶŏĸŊŀĔŒĝƟĔńĭħńĔœŀĬŘņ 

 ĔńĭħńĔœŀĬŘņĴňľĸŅĵĮĶŃŏĳĪ ħńĚĬńŘĬ ěŉĚěņŏĮƦĬĨƟŀĚŏĸŊŀĔŒĝƟĚŅĬŒľƟŏľĴŅŃĽĴĔńĭĺńĨĩŋĮĶŃĽĚėƢŐĸŃ
ĸńĔļĦŃĚŅĬĨƞŅĚŕ őħĵĪńŗĺœĮ 

ĕƟŀıŇěŅĶĦŅŐĸŃľĸńĔŏĔĦĪƢŒĬĔŅĶŏĸŊŀĔĔńĭħńĔœŀĬŘņŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟĚŅĬ 
2,4,2,1ȮĕƟŀıŇěŅĶĦŅŒĬĔŅĶŏĸŊŀĔĔńĭħńĔœŀĬŘņŒľƟŏľĴŅŃĽĴ 
1) ėĺŅĴħńĬœŀĬŘņ 
0'Ȯ ŀŋĦľĳŌĴŇœŀĬŘņ 
1'Ȯ ĮĶŇĴŅĦĬŘņėŀĬŏħĬŏĽĪĪňŗŏĔŇħĕŉŘĬ 
2' ŏĚŊŗŀĬœĕŒĬĔŅĶĨŇħĨńŘĚ 
2,4,2,2ȮȮľĸńĔŏĔĦĤƢĚƞŅĵŕȮŒĬĔŅĶŏĸŊŀĔŒĝƟĔńĭħńĔœŀĬŘņ 
/'ȮȮȮŒĝƟĔńĭħńĔœŀĬŘņŐĭĭěŅĬĔńĭĪƞŀœŀĬŘņľĸńĔȮĪƞŀĵƞŀĵȮĩńĚĶŀĚĶńĭȮŐĸŃŏŁħŏħŀĶƢȮľĶŊŀĭĶŇŏĺĦĪňŗŀŅěěŃŏĔŇħĔŅĶ
ĔĶŃŐĪĔĕŀĚĬŘņȮ(Water Hammer) 

0'ȮȮȮŒĝƟĔńĭħńĔœŀĬŘņŐĭĭĸŌĔĸŀĵŀŇĽĶŃȮĩƟĺĵĔĸĴŀŇĽĶŃȮĩƟĺĵĔĸĴĨŇħėŅĬŐĸŃŐĭĭĩƟĺĵėĺŗņĔńĭ
ŏėĶŊŗŀĚŒľƟėĺŅĴĶƟŀĬħƟĺĵœŀĬŘņȮŏėĶŊŗŀĚĶŃŏľĵȮŏėĶŊŗŀĚĔĸńŗĬȮŏėĶŊŗŀĚŀĭŐľƟĚ 

1'ȮȮŒĬĔĶĦňĪňŗĮĶŇĴŅĦĔŅĶŒĝƟœŀĬŘņĽŌĚėĺĶŒĝƟĔńĭħńĔœŀĬŘņŐĭĭĩƟĺĵĔĸĴŀŇĽĶŃŐĸŃŐĭĭĩƟĺĵėĺŗņĨŇħėŅĬľŅĔŏĮƦĬ
ĔĶĦňĪňŗĮĶŇĴŅĦĬƟŀĵėĺĶŒĝƟŐĭĭĸŌĔĸŀĵŀŇĽĶŃȮĸŌĔĸŀĵĨŇħėŅĬŐĸŃŐĭĭĩƟĺĵėĺŗņŀŇĽĶŃ 

2'ȮȮȮĩƟŅĔŅĶŒĝƟœŀĬŘņŀŅěěŃŏĔŇħĔŅĶĔĶŃŐĪĔĕŀĚĬŘņȮœĴƞėĺĶŒĝƟĔńĭħńĔœŀĬŘņŐĭĭĩƟĺĵėĺŗņĨŇħėŅĬŐĭĭĸŌĔĸŀĵĨŇħ
ėŅĬŐĸŃŐĭĭĸŌĔĸŀĵŀŇĽĶŃȮŏıĶŅŃĔŅĶĔĶŃŐĪĔĕŀĚĬŘņěŃĪņŒľƟėŅĬŐĸŃĸŌĔĸŀĵŏĽňĵĶŌĮĪĶĚœħƟȮĞŉŗĚěŃĪņ
ŒľƟĺŅĸƢĺĮƕħœĴƞĽĬŇĪ 

3'ȮȮȮőħĵĪńŗĺœĮŐĸƟĺȮĔńĭħńĔœŀĬŘņŐĭĭŏĪŀĶƢőĴœħĬŅĴŇĔĽƢœĴƞŏľĴŅŃĔńĭŀŋĮĔĶĦƢĪňŗŒĝƟœŀĬŘņȮőħĵŏĜıŅŃĩƟŅĴňĔŅĶĬņ 
 ėŀĬŏħĬŏĽĪĔĸńĭȮĔńĭħńĔœŀĬŘņĬňŘěŃĪņŒľƟŏĔŇħĔŅĶĽŌĠŏĽňĵĕŀĚœŀĬŘņŀĵƞŅĚĴŅĔ 
 

ĨŅĶŅĚĪňŗȮ2.4-2ȮĔŅĶŏĸŊŀĔŒĝƟĔńĭħńĔœŀĬŘņ 

ĔŅĶŏĸŊŀĔĔńĭħńĔœŀĬŘņŒĬ
ĶŃĭĭœŀĬŘņŀŇŗĴĨńĺ
(Saturated Steam) 

 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-20 

ĔŅĶŏĸŊŀĔĔńĭħńĔœŀĬŘņŒĬ
ĶŃĭĭœŀĬŘņœŀħĚ 
(Superheated Steam) 

  
 
2,4,2,3ȮĔŅĶŏĸŊŀĔĔńĭħńĔœŀĬŘņŒĬĶŃĭĭœŀĬŘņŀŇŗĴĨńĺȮ(Saturated Steam) ĽŅĴŅĶĩŐĭƞĚĨŅĴĸńĔļĦŃ
ĨņŐľĬƞĚĨŇħĨńŘĚœħƟ 5 ĮĶŃŏĳĪ 
/'ȮȮĩńĚĭĶĶěŋ (Storage Tanks) ŐĭƞĚŀŀĔŏĮƦĬ 2 ĮĶŃŏĳĪ 
Ĕ'ȮȮĩńĚĭĶĶěŋĪňŗŒľƟėĺŅĴĶƟŀĬĳŅĵĬŀĔ ĔńĭħńĔœŀĬŘņĪňŗŏľĴŅŃĽĴ ėŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ Ball float (FT) ľĶŊŀ Ĕńĭ
ħńĔœŀĬŘņĝĬŇħ ĩƟĺĵėĺŗņ Inverted Bucket (IB) ŐĸŃėĺĶĨƞŀ Air vent ėĶƞŀĴħƟĺĵ 

ĕ'ȮȮȮĩńĚĭĶĶěŋĪňŗĴň Coil ŀĵŌƞħƟŅĬĸƞŅĚĩńĚ ĔńĭħńĔœŀĬŘņĪňŗŏľĴŅŃĽĴ ėŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ Balanced Pressure 
(BP) ľĶŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ Bimetallic (SM) 

0'ȮĪƞŀĮĶŃīŅĬĕŀĚœŀĬŘņȮ(Steam Mains Drainage) 
ĔńĭħńĔœŀĬŘņĪňŗŏľĴŅŃĽĴ ėŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ Thermodynamic (TD) 

3'ȮȮȮŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬ( Heat Exchanger), ľĴƟŀĨƟĴ (Jackets), ĸĴĶƟŀĬ ( Air Heaters), ĩńĚŏĔŖĭ
œŀĬŘņŐĲĸĝ (Flash vessels), ĸŌĔĔĸŇŘĚ (Rotating Cylinders) 
ĔńĭħńĔœŀĬŘņĪňŗŏľĴŅŃĽĴ ėŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ Ball float (FT) ľĶŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ ĩƟĺĵėĺŗņ Inverted 
Bucket (IB) ŐĸŃėĺĶĨƞŀ Air vent ėĶƞŀĴħƟĺĵ 
2'ȮȮȮĶŃĭĭŀŋƞĬŀŋĦľĳŌĴŇŒĬĪƞŀ (Tracers and Jacketed pipe) ŐĭƞĚŀŀĔŏĮƦĬ 3 ĮĶŃŏĳĪ 
Ĕ' ŏėĶŊŗŀĚĴŊŀĺńħ (Instrument) ĔńĭħńĔœŀĬŘņĪňŗŏľĴŅŃĽĴ ėŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ Balanced Pressure (BP)Ȯ
ľĶŊŀĔńĭħńĔœŀĬŘņĝĬŇħ Thermodynamic (TD) 
ĕ' ĶŃĭĭĮƚŀĚĔńĬĬŘņŐĕŖĚĨńĺ(Frost Protection) ĔńĭħńĔœŀĬŘņĪňŗŏľĴŅŃĽĴ ėŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ Balanced 
Pressure (BP) ľĶŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ Bimetallic (SM) 
ė' ĶŃĭĭĜŋĔŏĜŇĬ (Critical) ĔńĭħńĔœŀĬŘņĪňŗŏľĴŅŃĽĴ ėŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ Thermodynamic (TD) ľĶŊŀ Ĕńĭ
ħńĔœŀĬŘņĝĬŇħ Balanced Pressure (BP) 
3'ȮȮĶŃĭĭŒľƟėĺŅĴĶƟŀĬĽńĴįńĽ ŐĭƞĚŀŀĔŏĮƦĬ 4 ĮĶŃŏĳĪ 
Ĕ' ĝŋħ Coil ĪňŗŏĮƦĬĪƞŀ ĔńĭħńĔœŀĬŘņĪňŗŏľĴŅŃĽĴ ėŊŀ ĝĬŇħ Balanced Pressure (BP) ľĶŊŀ ĝĬŇħ Ball floa (FT) 
ĕ' ŏėĶŊŗŀĚĔĶŃěŅĵėĺŅĴĶƟŀĬȮ(Radiators)ȮĔńĭħńĔœŀĬŘņĪňŗŏľĴŅŃĽĴėŊŀĔńĭħńĔœŀĬŘņĝĬŇħĔńĭħńĔœŀĬŘņĝĬŇħ 

Balanced Pressure (BP) 
ė' ŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻ (AHU), ĝŋħŒľƟėĺŅĴĶƟŀĬ (Unit Heaters) ,ĝŋħĺńħėĺŅĴĶƟŀĬ (Calorifiers) ĔńĭħńĔœŀĬŘņ
ĪňŗŏľĴŅŃĽĴ ėŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħĔńĭħńĔœŀĬŘņĝĬŇħ ĔńĭħńĔœŀĬŘņĝĬŇħ Ball float (FT) ľĶŊŀ ĔńĭħńĔœŀĬŘņ
ĝĬŇħ ĩƟĺĵėĺŗņ Inverted Bucket (IB)ŐĸŃėĺĶĨƞŀ Air vent ėĶƞŀĴħƟĺĵ 

Ě' ĝŋħŏĮĸƞĚĶńĚĽň (Radiant Panels) ĔńĭħńĔœŀĬŘņĝĬŇħĔńĭħńĔœŀĬŘņĝĬŇħ ĔńĭħńĔœŀĬŘņĝĬŇħ Ball float (FT) ľĶŊŀ 
ĔńĭħńĔœŀĬŘņĝĬŇħ Balanced Pressure (BP) 

 



                                                                                          ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-21 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

2,4,2,4ȮĔŅĶŏĸŊŀĔĔńĭħńĔœŀĬŘņŒĬĶŃĭĭœŀĬŘņœŀħĚ (Superheated Steam) ĽŅĴŅĶĩŐĭƞĚĨŅĴĸńĔļĦŃ
ĨņŐľĬƞĚĨŇħĨńŘĚœħƟ 2 ĮĶŃŏĳĪ 
/'ȮȮȮŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬ( Heat Exchanger), ľĴƟŀĨƟĴ (Jackets), ĸĴĶƟŀĬ ( Air Heaters), ĩńĚŏĔŖĭ
œŀĬŘņŐĲĸĝ (Flash vessels) , ĸŌĔĔĸŇŘĚ (Rotating Cylinders) 
ĔńĭħńĔœŀĬŘņĪňŗŏľĴŅŃĽĴ ėŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ Ball float (FT) ľĶŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ ĩƟĺĵėĺŗņ Inverted 
Bucket (IB) ŐĸŃėĺĶĨƞŀ Air vent ėĶƞŀĴħƟĺĵ 

0'ȮȮĪƞŀĮĶŃīŅĬĕŀĚœŀĬŘņȮ(Steam Mains Drainage) 
ĔńĭħńĔœŀĬŘņĪňŗŏľĴŅŃĽĴ ėŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħThermodynamic (TD) ľĶŊŀ ĔńĭħńĔœŀĬŘņĝĬŇħ Bimetallic 
(SM) 

 
 2.4.3 ĕƟŀŐĬŃĬņŒĬĔŅĶĨŇħĨńŘĚĔńĭħńĔœŀĬŘņȮ 

 ĔŅĶŏĸŊŀĔĔńĭħńĔœŀĬŘņŒĬĝĬŇħŐĸŃĕĬŅħĪňŗŏľĴŅŃĽĴŐĸƟĺȮŐĨƞĔŅĶĨŇħĨńŘĚœĴƞĩŌĔĨƟŀĚĔŖěŃĪņŒľƟŏĔŇħĮƤĠľŅ
ŒĬĶŃĭĭœŀĬŘņľĶŊŀŏĔŇħĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬŏıŇŗĴĴŅĔĕŉŘĬȮħńĚĬńŘĬėĺĶĨĶĺěĽŀĭŐĸŃŐĔƟœĕŒľƟĩŌĔĨƟŀĚħńĚĨŅĶŅĚĪňŗȮ2,4+3 
 

ĨŅĶŅĚĪňŗȮ2.4-3 ĕƟŀŐĬŃĬņŒĬĔŅĶĨŇħĨńŘĚĔńĭħńĔœŀĬŘņ 

įŇħ ĩŌĔ ėņŐĬŃĬņ 

  

ĨŇħĨńŘĚĔńĭħńĔœŀĬŘņŒľƟĩŌĔĨƟŀĚĨŅĴ
ĪŇĻĪŅĚĔŅĶœľĸ 

  

ĔńĭħńĔœŀĬŘņŐĭĭĸŌĔĸŀĵŀŇĽĶŃ
ĨƟŀĚĨŇħĨńŘĚŒĬŐĬĺĬŀĬ 

  

ĔńĭħńĔœŀĬŘņŐĭĭŏĪŀĶƢőĴ
œħĬŅĴŇĔĽƢœĴƞĴňĕƟŀěņĔńħŒĬĔŅĶ
ĨŇħĨńŘĚ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-22 

įŇħ ĩŌĔ ėņŐĬŃĬņ 

  

œĴƞėĺĶŒĝƟĪƞŀŏĸŖĔĔĺƞŅĕĬŅħĕŀĚ
ĔńĭħńĔœŀĬŘņ 

 

 

 

œĴƞėĺĶĨŇħĨńŘĚĔńĭħńĔœŀĬŘņĽŌĚĔĺƞŅ
ěŋħĪňŗĶŃĭŅĵĬŘņŀŀĔȮĪŅĚŏĕƟŅĕŀĚ
ĔńĭħńĔœŀĬŘņėĺĶŀĵŌƞŒĬĶŃħńĭĪňŗȮ
ėŀĬŏħĬŏĽĪĽŅĴŅĶĩœľĸŏĕƟŅĴŅ
œħƟħƟĺĵŐĶĚőĬƟĴĩƞĺĚ 

  

ĩƟŅĔńĭħńĔœŀĬŘņĨƟŀĚĨŇħĨńŘĚŒĬ
ĶŃħńĭĪňŗĽŌĚĔĺƞŅěŋħĶŃĭŅĵĬŘņŀŀĔȮ
ėĺĶŒĝƟ Lift Fitting 
 
 
 

  

ĕĬŅħĕŀĚĪƞŀĶƞĺĴĪňŗěŃĬņĬŘņĔĸńĭ
ėĺĶĴňĕĬŅħŒľĠƞĔĺƞŅĕĬŅħĕŀĚ
ĔńĭħńĔœŀĬŘņȮŐĸŃıŊŘĬĪňŗľĬƟŅĨńħ
ĨƟŀĚĴŅĔĔĺƞŅıŊŘĬĪňŗľĬƟŅĨńħĕŀĚ
ĔńĭħńĔœŀĬŘņĪńŘĚľĴħĶĺĴĔńĬ 

  

ėŀĬŏħĬŏĽĪĪňŗĴňėĺŅĴħńĬ
ŐĨĔĨƞŅĚĔńĬȮœĴƞėĺĶĬņœĮĶĺĴŒĬ
ĪƞŀĶƞĺĴŏħňĵĺĔńĬ 

  

ĪƞŀĪŅĚŀŀĔœĴƞėĺĶěŋƞĴŀĵŌƞŒĬĬŘņ
ŐĸŃėĺĶĴňĶŌŏĸŖĔŕȮŏıŊŗŀœĴƞŒľƟŏĔŇħ
ĔŅĶħŌħĔĸńĭ 

  

  

Lift fitting  



                                                                                          ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-23 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

įŇħ ĩŌĔ ėņŐĬŃĬņ 

  

ŀŋĮĔĶĦƢŐĨƞĸŃŀĵƞŅĚėĺĶĴňĔńĭħńĔ
œŀĬŘņŐĵĔĔńĬœĴƞėĺĶĨŇħĨńŘĚĔńĭħńĔ
œŀĬŘņĨńĺŏħňĵĺĔńĭŀŋĮĔĶĦƢľĸŅĵŕȮ
ŀĵƞŅĚȮŏıĶŅŃěŃĪņĚŅĬœħƟœĴƞħň 

  

ĔŅĶŒĝƟĔńĭħńĔœŀĬŘņĞƟŀĬĔńĬȮ2 Ĩńĺ
ěŃĪņĚŅĬœħƟœĴƞħňȮŒĝƟĨńĺŏħňĵĺĔŖıŀ 

  

ĔńĭħńĔœŀĬŘņĨƟŀĚĨŇħĨńŘĚœĺƟħƟŅĬ
ĪŅĚŏĕƟŅŏıŊŗŀŏŀŅĬŘņėŀĬŏħĬŏĽĪ
ŀŀĔĔƞŀĬĪňŗěŃŏĕƟŅĺŅĸƢĺėĺĭėŋĴȮ
(Regulating Valve) 

  

ĪŅĚŀŀĔĕŀĚĔńĭħńĔœŀĬŘņœĴƞėĺĶ
ĨƞŀĪňŗħƟŅĬĸƞŅĚĕŀĚĪƞŀĶƞĺĴ 

  

ĪƞŀĶƞĺĴœĴƞėĺĶĴňĽƞĺĬĪňŗĵĔĕŉŘĬȮ
ŏıĶŅŃěŃĪņŒľƟĴňėĺŅĴħńĬŏĔŇħĕŉŘĬȮ
ŏĬŊŗŀĚěŅĔėĺŅĴĽŌĚĕŀĚĬŘņėŀĬ
ŏħĬŏĽĪĞŉŗĚěŃĪņŒľƟŏĔŇħėĺŅĴħńĬ
ĵƟŀĬĔĸńĭ (Back Pressure) 

 

2.5 ĔŅĶĨĶĺěĺŇŏėĶŅŃľƢľĴƟŀœŀĬŘņ  

 ľĴƟŀœŀĬŘņŐĨƞĸŃĸŌĔěŃĶŃĭŋĕƟŀĴŌĸěņŏıŅŃĕŀĚľĴƟŀœŀĬŘņȮŏĝƞĬȮĔņĸńĚĔŅĶįĸŇĨœŀĬŘņıŇĔńħȮĝĬŇħŐĸŃ
ĮĶŇĴŅĦėĺŅĴĨƟŀĚĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚȮŐĸŃŀŊŗĬŕȮĕƟŀĴŌĸŏľĸƞŅĬňŘĽŅĴŅĶĩŒĝƟĮĶŃŏĴŇĬŏıŊŗŀŒľƟĪĶŅĭėƞŅĮĶŃĽŇĪīŇĳŅıĕŀĚ
ľĴƟŀœŀĬŘņĸŌĔĬńŘĬŕȮőħĵŏĭŊŘŀĚĨƟĬœħƟȮŀĵƞŅĚœĶĔŖĨŅĴȮŒĬĪŅĚĮĢŇĭńĨŇȮŏĶŅĵńĚěņŏĮƦĬĨƟŀĚĨĶĺěĺńħėƞŅıŅĶŅĴŇŏĨŀĶƢĨƞŅĚŕȮ
ĕŀĚľĴƟŀœŀĬŘņŏĮƦĬĮĶŃěņŏıŊŗŀŒľƟĪĶŅĭĩŉĚĽĳŅıĔŅĶĪņĚŅĬŐĸŃĮĶŃĽŇĪīŇĳŅııĸńĚĚŅĬĪňŗŐĪƟěĶŇĚĕŀĚľĴƟŀœŀĬŘņĪňŗ
ŏĶŅŒĝƟĚŅĬŀĵŌƞ 

 Collector   Collector  



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-24 

 2.5.1 ĔŅĶĨĶĺěĺńħĔŅĶĪņĚŅĬĕŀĚľĴƟŀœŀĬŘņ 
 ĨŅĶŅĚĪňŗȮ2.5-1ȮŐĽħĚĕƟŀĴŌĸĔŅĶĺńħĪňŗěņŏĮƦĬĨƟŀĚĪĶŅĭĽņľĶńĭĔŅĶĮĶŃŏĴŇĬĽĴĶĶĩĬŃĔŅĶĪņĚŅĬȮŐĸŃ
ĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņ 

ĨŅĶŅĚĪňŗȮ2.5-1ȮĕƟŀĴŌĸĨĶĺěĺńħľĴƟŀœŀĬŘņ 

ĕƟŀĴŌĸ ėƞŅĨĶĺěĺńħ ĔŅĶĺŇŏėĶŅŃľƢ 
ŏĝŊŘŀŏıĸŇĚ - ėƞŅėĺŅĴĶƟŀĬĕŀĚŏĝŊŘŀŏıĸŇĚ 

- ŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚ 
- ŀŋĦľĳŌĴŇŏĝŊŘŀŏıĸŇĚ 

- ŀńĨĶŅĔŅĶŒĝƟıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚ
ĕŀĚľĴƟŀœŀĬŘņ 

œŀĬŘņ 
 

- ėĺŅĴħńĬŐĸŃŀŋĦľĳŌĴŇœŀĬŘņ 
- ŀńĨĶŅĔŅĶįĸŇĨœŀĬŘņ 

- ŀńĨĶŅĔŅĶįĸŇĨıĸńĚĚŅĬėĺŅĴ
ĶƟŀĬȮ&œŀĬŘņ'ȮĕŀĚľĴƟŀœŀĬŘņ 

ĬŘņĮƚŀĬŐĸŃĬŘņőĭĸĺƢħŅĺĬƢ 
 

- ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĮƚŀĬŐĸŃőĭĸĺƢ
ħŅĺĬƢ 

- ŀŋĦľĳŌĴŇĕŀĚĬŘņĮƚŀĬŐĸŃőĭĸĺƢħŅĺĬƢ 
- ėƞŅ TDS (Total Dissolved Solid)  

- ĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬěŅĔĔŅĶ
őĭĸĺƢħŅĺĬƢ 

ĔƠŅĞœŀŏĽňĵ 
 

- ŏĮŀĶƢŏĞŖĬĨƢĕŀĚ O2 
- ŏĮŀĶƢŏĞŖĬĨƢĕŀĚCO2 
- ŏĮŀĶƢŏĞŖĬĨƢĕŀĚ CO ŐĸŃŀŊŗĬŕ 
- ŀŋĦľĳŌĴŇĕŀĚĔƠŅĞœŀŏĽňĵ 

- ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĕŀĚ
ľĴƟŀœŀĬŘņ 

ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔ
ĔŅĶŐįƞĶńĚĽň 

- ŀŋĦľĳŌĴŇįŇĺŐĸŃıŊŘĬĪňŗįŇĺĕŀĚľĴƟŀœŀĬŘņ  
- ŀŋĦľĳŌĴŇŐĺħĸƟŀĴ 
- ėƞŅĽńĴĮĶŃĽŇĪīŇśĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬ 
(Emissivity)  

- ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔĔŅĶ
ŐįƞĶńĚĽňĕŀĚľĴƟŀœŀĬŘņ 

 

ĶŌĮĪňŗȮ2.5-1ȮĔŅĶĨĶĺěĺńħĕƟŀĴŌĸĔŅĶĪņĚŅĬĕŀĚľĴƟŀœŀĬŘņ 

ÅîòÖäóÂóäĂË­ÿËøĈîÿßæõÈ
ÅîùÔìáúâõÿËøĈîÿßæõÈ

ÅîòÖäóÂóäÝæõÖăîÚČĈó
ÅÅèóâÕòÚĀæñîùÔìáúâõăîÚČĈó¶îòÖäóÂóäăìæ Āæñ

îùÔìáúâõÚČĈóÜ­îÚ
¶TDS

¶îòÖäóÂóäăìæ Āæñ
îùÔìáúâõāÛæè°ÕóèÚ°
¶TDS

¶% îîÂÌõÿÉÚ
¶% Åóä°ÛîÚăÕîîÂăÌÕ°
¶% Åóä°ÛîÚâîÚÚîÂăÌÕ° 
¶îùÔìáúâõ

¶îùÔìáúâõÝõèĀæñßøĈÚØöćÝõèÃîÈìâ­îăîÚČĈó 
¶îùÔìáúâõĀèÕæ­îâ

ÿËøĈîÿßæõÈ

ăîÚČĈó
ÚČĈóÜ­îÚ

ÚČĈóāÛæè°ÕóèÚ°

Â®óÌăîÿëöã

ÂóäĀÝ¬äòÈëö

ÅîòÖäóÂóäĂË­ÿËøĈîÿßæõÈ
ÅîùÔìáúâõÿËøĈîÿßæõÈ

ÅîòÖäóÂóäÝæõÖăîÚČĈó
ÅÅèóâÕòÚĀæñîùÔìáúâõăîÚČĈó¶îòÖäóÂóäăìæ Āæñ

îùÔìáúâõÚČĈóÜ­îÚ
¶TDS

¶îòÖäóÂóäăìæ Āæñ
îùÔìáúâõāÛæè°ÕóèÚ°
¶TDS

¶% îîÂÌõÿÉÚ
¶% Åóä°ÛîÚăÕîîÂăÌÕ°
¶% Åóä°ÛîÚâîÚÚîÂăÌÕ° 
¶îùÔìáúâõ

¶îùÔìáúâõÝõèĀæñßøĈÚØöćÝõèÃîÈìâ­îăîÚČĈó 
¶îùÔìáúâõĀèÕæ­îâ

ÿËøĈîÿßæõÈ

ăîÚČĈó
ÚČĈóÜ­îÚ

ÚČĈóāÛæè°ÕóèÚ°

Â®óÌăîÿëöã

ÂóäĀÝ¬äòÈëö
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 0-25 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 ĽņľĶńĭėĺŅĴĶƟŀĬĽŌĠŏĽňĵĕŀĚĶŃĭĭĽƞĚěƞŅĵœŀĬŘņ ėƞŅĪňŗěņŏĮƦĬĨƟŀĚĨĶĺěĺńħ œħƟŐĔƞ ŀŋĦľĳŌĴŇįŇĺŐĸŃ
ıŊŘĬĪňŗįŇĺĕŀĚĪƞŀĽƞĚěƞŅĵ ĺŅĸƢĺ ŐĸŃľĬƟŅŐĮĸĬȮŀŋĦľĳŌĴŇŐĺħĸƟŀĴ ŐĸŃėƞŅĽńĴĮĶŃĽŇĪīŇśĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬ 
(Emissivity) ĕŀĚıŊŘĬįŇĺ ĨĸŀħěĬĽĳŅıĕŀĚĜĬĺĬ  
 ŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢĨƞŅĚŕȮĪňŗěņŏĮƦĬĨƟŀĚŒĝƟŒĬĔŅĶĨĶĺěĺńħĕƟŀĴŌĸĕƟŅĚĨƟĬȮĮĶŃĔŀĭħƟĺĵȮŏėĶŊŗŀĚĺńħ
ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟ ŏėĶŊŗŀĚĺŇŏėĶŅŃľƢĽĳŅıĬŘņ ŏėĶŊŗŀĚĺńħŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĽńĴıńĪīƢ ŐĸŃŏėĶŊŗŀĚĺńħ
ŀŋĦľĳŌĴŇŐĭĭĽńĴįńĽ ĶŅĵĸŃŏŀňĵħŏĔňŗĵĺĔńĭŏėĶŊŗŀĚĴŊŀĺńħŐĽħĚŒĬĭĪĪňŗȮ1 

 2.5.2ȮĔŅĶėņĬĺĦĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņ 

 ěŅĔĕƟŀĴŌĸĔŅĶĺńħĪňŗœħƟĔĸƞŅĺĩŉĚŒĬľńĺĕƟŀȮ2.5.1ȮŏĶŅĽŅĴŅĶĩėņĬĺĦĮĶŃĽŇĪīŇĳŅıĔŅĶĪņĚŅĬĕŀĚľĴƟŀ
œŀĬŘņœħƟȮőħĵĮĔĨŇŐĸƟĺȮĔŅĶėņĬĺĦĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņĴňŀĵŌƞħƟĺĵĔńĬȮ2ȮĺŇīňȮėŊŀȮ 
   2.5.2.1 ĔŅĶėņĬĺĦőħĵĺŇīňĨĶĚȮȮ 
   2,5,2,2ȮĔŅĶėņĬĺĦőħĵĺŇīňŀƟŀĴ 

 2,5,2,1 ĔŅĶėņĬĺĦĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņőħĵĺŇīňĨĶĚ 
 ĔŅĶėņĬĺĦĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņőħĵĺŇīňĨĶĚȮŏĮƦĬĔŅĶėņĬĺĦĮĶŃĽŇĪīŇĳŅıőħĵŒĝƟĕƟŀĴŌĸ
ĕŀĚĮĶŇĴŅĦıĸńĚĚŅĬėĺŅĴĶƟŀĬĕŀĚœŀĬŘņĪňŗįĸŇĨĕŉŘĬőħĵľĴƟŀœŀĬŘņŐĸŃĕƟŀĴŌĸĮĶŇĴŅĦĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚȮĔŅĶėņĬĺĦ
őħĵĺŇīňĬňŘĚƞŅĵŐĸŃœĴƞĵŋƞĚĵŅĔȮŀĵƞŅĚœĶĔŖĨŅĴȮĺŇīňĬňŘœĴƞœħƟŐĽħĚŒľƟŏĶŅĪĶŅĭĺƞŅĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬľĶŊŀĔŅĶĸħĸĚĕŀĚ
ĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņŏĔŇħěŅĔĽŅŏľĨŋŒħȮĽĴĔŅĶĪňŗȮ(2.1)ȮŐĽħĚĔŅĶėņĬĺĦĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņőħĵ
ĺŇīňĨĶĚ 
 
 
 
ŏĴŊŗŀ hB =  ĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņ 
 mS = ȮŀńĨĶŅĔŅĶœľĸĕŀĚœŀĬŘņ, kg/s 
 mF =  ŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚ, kg/s 

hS =  ŏŀĬĪŅĸĮƖĕŀĚœŀĬŘņ, kJ/kg 
hW =  ŏŀĬĪŅĸĮƖĕŀĚĬŘņĮƚŀĬ, kJ/kg 
HV =  ėƞŅėĺŅĴĶƟŀĬĕŀĚŏĝŊŘŀŏıĸŇĚ, kJ/kg 
 

 2,5,2,2 ĔŅĶėņĬĺĦĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņőħĵĺŇīňŀƟŀĴ 
 ĔŅĶėņĬĺĦĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņőħĵĺŇīňŀƟŀĴěŃŒĝƟĺŇīňĺńħĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬěŅĔ
ŐľĸƞĚĨƞŅĚŕȮĕŀĚľĴƟŀœŀĬŘņȮŐĸƟĺľńĔŀŀĔěŅĔȮ100ȮĞŉŗĚĔŖėŊŀėƞŅĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņȮĔŅĶėņĬĺĦ
ĮĶŃĽŇĪīŇĳŅıőħĵĺŇīňŀƟŀĴȮŏĶŅěŃĨƟŀĚĨĶĺěĺńħľĶŊŀėņĬĺĦŏıŊŗŀŒľƟĪĶŅĭĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬĨƞŅĚŕȮĪňŗŏĔŇħĕŉŘĬȮ
ĮĶŃĔŀĭħƟĺĵ 

ω ĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬĪŅĚĮĸƞŀĚȮ&L1' 
ω ĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬěŅĔĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬĪňŗįŇĺ &L2' 
ω ĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬěŅĔőĭĸĺƢħŅĺĬƢȮ&L3' 
ω ĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬŀŊŗĬŕȮ&L4' 

 ĪńĬĪňĪňŗĪĶŅĭĔŅĶĽŌĠŏĽňĵŏľĸƞŅĬňŘȮŏĶŅĽŅĴŅĶĩėņĬĺĦĮĶŃĽŇĪīŇĳŅıĽŋĪīŇĕŀĚľĴƟŀœŀĬŘņœħƟěŅĔ
ĔŅĶėņĬĺĦőħĵŒĝƟĽĴĔŅĶĪňŗȮ(2.2) 
                                    1 2 3 4100 ( )= - + + +B L L L Lh                                                             (2.2) 
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ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-26 

 
 
 
 
 
 
 

 

 
ĨńĺŀĵƞŅĚĪňŗȮ1 
ĽĴĴŋĨŇŒľƟľĴƟŀœŀĬŘņĝĬŇħĪƞŀĬŘņĸŌĔľĬŉŗĚĞŉŗĚŒĝƟĬŘņĴńĬŏĨŅŏĮƦĬŏĝŊŘŀŏıĸŇĚȮįĸŇĨœŀĬŘņĪňŗėĺŅĴħńĬȮ10ȮbargȮŀŋĦľĳŌĴŇȮ
184̄ C ĕƟŀĴŌĸĕƟŅĚĸƞŅĚœħƟěŅĔĔŅĶĨĶĺěĺńħľĴƟŀœŀĬŘņ 
ĕƟŀĴŌĸĨĶĺěĺńħ 

ĮĶŇĴŅĦĔŅĶŒĝƟĬŘņĴńĬŏĨŅ  800 L/h (ĽĴĴŋĨŇĬŘņĴńĬŏĨŅĴňėƞŅėĺŅĴĶƟŀĬ º40ȮMJ/L) 
ĮĶŇĴŅĦĬŘņĮƚŀĬ   10,600  kg/h 
ĮĶŇĴŅĦőĭĸĺƢħŅĺĬƢ  600  kg/h 
ŀŋĦľĳŌĴŇĬŘņĮƚŀĬ   25  C̄ 
ľĴƟŀœŀĬŘņĪņĚŅĬ   6,000  h/y 
œĴƞĴňĔŅĶĬņĔĸńĭėŀĬŏħĬŏĽĪ 
ĶŅėŅĬŘņĴńĬŏĨŅĽĴĴĨŇŒľƟŏĪƞŅĔńĭ  14.0  Ŏ/L 

ěĚėņĬĺĦľŅĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņ (őħĵŒĝƟĺŇīňĨĶĚ) 

ıĸńĚĚŅĬĮƚŀĬ 
(100%) 

ıĸńĚĚŅĬŒĬœŀĬŘņ 
100 - (L1Ȯ+ L2Ȯ+ L3Ȯ+ȮL4) 

ĽŌĠŏĽňĵĪŅĚĮĸƞŀĚȮ(L1%) 

ĽŌĠŏĽňĵŒĬőĭĸƢĺħŅĺĬƢ Ȯ(L3%) 
ĽŌĠŏĽňĵěŅĔĔŅĶŐįƞĶńĚĽňȮ(L2%) 

ĔŅĶĽŌĠŏĽňĵŀŊŗĬŕ Ȯ(L4%) 



                                                                                          ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-27 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĺŇīňėņĬĺĦ 
ėƞŅėĺŅĴĶƟŀĬĕŀĚĬŘņȮ25̄C ; hf =Ȯ 105 kJ/kg 
ėƞŅėĺŅĴĶƟŀĬĕŀĚĬŘņȮ184̄C ; hf =  781  kJ/kg 
ėƞŅėĺŅĴĶƟŀĬĕŀĚœŀĬŘņȮ184̄ C ; hg =Ȯ 2,782  kJ/kg 
ĮĶŇĴŅĦĔŅĶįĸŇĨœŀĬŘņ  =Ȯ 10,600 - 600 =    10,000  kg/h 
ėĺŅĴĶƟŀĬĪňŗŒĝƟŒĬĔŅĶįĸŇĨœŀĬŘņ =  ėƞŅėĺŅĴĶƟŀĬĕŀĚĬŘņěŅĔȮ25̄C ŏĮƦĬ 184̄C +  

    ėƞŅėĺŅĴĶƟŀĬĕŀĚĬŘņȮ184̄ CȮŏĮƦĬœŀĬŘņȮ184̄ C 
     =  10,600 x (781 ů 105) + 10,000 x (2,782 ů 781) 
     =  27,175,600  kJ/h 

ıĸńĚĚŅĬěŅĔĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚ =  800 x 40,000 =     32,000,000  kJ/h 
ħńĚĬńŘĬ ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņ =  27,175,600 / 32,000,000  =    0.849 (84.9%) 
 
ĮĶŇĴŅĦĬŘņĴńĬĪňŗŒĝƟĨƞŀĮƖ  =  800 x 6,000 =     4,800,000  L/y 
ėƞŅĬŘņĴńĬŏĨŅĨƞŀĮƖ   =  4,800,000 x 14 =    67,200,000  B/y 
ĶŅėŅœŀĬŘņĨƞŀĨńĬ   =  67,200,000 / (10 x 6,000)  =  1,120 B/t 

 
ĨŅĶŅĚĪňŗȮ2,5+2ȮĨŅĶŅĚŐĽħĚėƞŅŏŀĬĪŅĸĮƖĕŀĚĬŘņĪňŗėƞŅėĺŅĴħńĬĨƞŅĚŕ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-28 

ĨńĺŀĵƞŅĚĪňŗȮ2 
ěŅĔĨńĺŀĵƞŅĚĪňŗȮ1ȮŐĸŃěŅĔĔŅĶĨĶĺěĺńħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔŐľĸƞĚĨƞŅĚŕȮĕŀĚľĴƟŀœŀĬŘņȮıĭœħƟĺƞŅĔŅĶ
ĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔĮĸƞŀĚ =Ȯ12.4 % (įĸěŅĔĔŅĶĨĶĺěĺńħœŀŏĽňĵ) ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔĔŅĶŐįƞĶńĚĽňȮ  
= 1.7 % 
ěĚėņĬĺĦľŅĔŅĶĽŌĠŏĽňĵěŅĔőĭĸĺƢħŅĺĬƢŐĸŃĮĶŃĽŇĪīŇĳŅıĽŋĪīŇĕŀĚľĴƟŀœŀĬŘņ 
ĺŇīňėņĬĺĦ 
 ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔőĭĸĺƢħŅĺĬƢ = 600 x (781 - 105)  

=  405,600 kJ/h 
      =  405,600 / 32,000,000 

=  1.26 % 
 ěŅĔĽĴĔŅĶĪňŗȮ(2.2) ĮĶŃĽŇĪīŇĳŅıĽŋĪīŇĕŀĚľĴƟŀœŀĬŘņ 
      =  100 ů 12.14 ů 1.7 ů 1.26  

=  84.9 % 

 
 

 
2.6 ĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņ 

 ľĴƟŀœŀĬŘņőħĵĪńŗĺœĮĴňĮĶŃĽŇĪīŇĳŅı 70-80% ľĴŅĵėĺŅĴĺƞŅıĸńĚĚŅĬėĺŅĴĶƟŀĬěŅĔŏĝŊŘŀŏıĸŇĚȮ100 ĽƞĺĬȮ
ĽŅĴŅĶĩŒľƟėĺŅĴĶƟŀĬĔńĭĬŘņœħƟ 70-80 ĽƞĺĬŏĪƞŅĬńŘĬȮıĸńĚĚŅĬĽƞĺĬĪňŗŏľĸŊŀěŃĽŌĠŏĽňĵœĮĔńĭĔƠŅĞĶƟŀĬĪňŗĮĸƞŀĵĪŇŘĚĪŅĚ
ĮĸƞŀĚ įƞŅĬıŊŘĬįŇĺĕŀĚľĴƟŀœŀĬŘņȮŐĸŃĬŘņĪňŗĨƟŀĚĶŃĭŅĵĪŇŘĚŏĮƦĬĶŃĵŃ ŐĬĺĪŅĚŐĸŃĺŇīňĔŅĶĮĶńĭĮĶŋĚŏıŊŗŀŏıŇŗĴ
ĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņĴňĶŅĵĸŃŏŀňĵħȮħńĚĬňŘ 
 
 2.6.1 ĔŅĶĮĶńĭĨńŘĚŀńĨĶŅĽƞĺĬŀŅĔŅĻĮƚŀĬĨƞŀŏĝŊŘŀŏıĸŇĚ 

 ĔŅĶėĺĭėŋĴĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĕŀĚľĴƟŀœŀĬŘņŒľƟŀĵŌƞŒĬĶŃħńĭĽŌĚĨĸŀħŏĺĸŅĴňįĸŀĵƞŅĚĵŇŗĚĨƞŀĔŅĶ
ŏıŇŗĴĮĶŃĽŇĪīŇĳŅıőħĵĶĺĴĕŀĚĶŃĭĭœŀĬŘņȮĞŉŗĚĽŅĴŅĶĩĪņœħƟőħĵĔŅĶĮĶńĭŀńĨĶŅĽƞĺĬŀŅĔŅĻĨƞŀŏĝŊŘŀŏıĸŇĚŒľƟ
ŏľĴŅŃĽĴȮĞŉŗĚįŌƟħŌŐĸľĴƟŀœŀĬŘņĽŅĴŅĶĩħņŏĬŇĬĔŅĶœħƟőħĵħŌěŅĔŏĮĸĺœĲȮėĺŅĴĽĺƞŅĚŒĬľƟŀĚŏįŅœľĴƟŐĸŃĽňĕŀĚėĺńĬ
œĲȮŀĵƞŅĚœĶĔŖĨŅĴľŅĔŏĮƦĬœĮœħƟėĺĶĪņĔŅĶĨĶĺěĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟőħĵŒĝƟŏėĶŊŗŀĚĺŇŏėĶŅŃľƢĔƠŅĞ
ŏįŅœľĴƟŏĮƦĬĮĶŃěņȮěŃĝƞĺĵŒľƟĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĽŌĚĽŋħȮĬŀĔěŅĔĬńŘĬėĺĶĪņĔŅĶĨŇħĨńŘĚŏėĶŊŗŀĚėĺĭėŋĴŐĸŃ
ĮĶńĭĮĶŇĴŅĦ O2Ȯ&Continuous Oxygen Trimming'ȮěŃĝƞĺĵŒľƟľĴƟŀœŀĬŘņĪņĚŅĬħƟĺĵĔŅĶŏįŅœľĴƟĪňŗĴň
ĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħĨĸŀħŏĺĸŅȮĽņľĶńĭľĴƟŀœŀĬŘņŐĭĭĪƞŀĬŘņĕĬŅħŒľĠƞĴńĔěŃĨŇħĨńŘĚŏėĶŊŗŀĚĴŊŀħńĚĔĸƞŅĺœĺƟ 

ıĸńĚĚŅĬĮƚŀĬ 
(100%) 

ıĸńĚĚŅĬŒĬœŀĬŘņȮ
&84.9%) 

ĽŌĠŏĽňĵŒĬĔƠŅĞœŀŏĽňĵ 
(12.14%) 

ĽŌĠŏĽňĵŒĬőĭĸƢĺħŅĺĬƢ 
(1.26%) 

ĽŌĠŏĽňĵěŅĔĔŅĶŐįƞĶńĚĽň 
(1.7%) 



                                                                                          ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-29 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 ĔŅĶĮĶńĭĨńŘĚŀńĨĶŅĽƞĺĬŀŅĔŅĻěņŏĮƦĬĨƟŀĚĮĶńĭĨńŘĚĪňŗĪŋĔŕȮĳŅĶŃĔŅĶĪņĚŅĬȮŏĝƞĬ ľńĺŏįŅĪņĚŅĬŐĭĭŏĮƦĬ
ĕńŘĬȮŒľƟĮĶńĭĨńŘĚėƞŅĽņľĶńĭŐĨƞĸŃĕńŘĬȮŐĸŃľńĺŏįŅĪņĚŅĬŐĭĭĨƞŀŏĬŊŗŀĚŒľƟĮĶńĭĨńŘĚŀĵƞŅĚĬƟŀĵĪňŗĳŅĶŃĨŗņȮĮŅĬĔĸŅĚŐĸŃ
ĽŌĚ ŒĬĔŅĶĮĶńĭĨńŘĚŏĶŇŗĴěŅĔĔŅĶĭńĚėńĭľńĺŏįŅŒľƟĪņĚŅĬĪňŗĳŅĶŃŒħĳŅĶŃľĬŉŗĚ ěŅĔĬńŘĬĨĶĺěĺńħŀĚėƢĮĶŃĔŀĭĕŀĚĔƠŅĞ
œŀŏĽňĵȮŐĸƟĺĮĶńĭŐħĴŏĮŀĶƢŀŅĔŅĻ ŏıŊŗŀŒľƟĶƟŀĵĸŃĕŀĚ O2ȮŒĬĔƠŅĞœŀŏĽňĵŒĔĸƟŏėňĵĚĔńĭŏĔĦĤƢĴŅĨĶģŅĬľĶŊŀ
ĮĶŇĴŅĦ CO2ȮĴňėƞŅĽŌĚĽŋħ ĪńŘĚĬňŘĔƠŅĞœŀŏĽňĵĪňŗĮĸƞŀĵĪŇŘĚĨƟŀĚœĴƞŏĔŇħŏĕĴƞŅħņŐĸŃĮĶŇĴŅĦ CO œĴƞŏĔŇĬ 200 ppm 
ŒľƟĸŖŀĔĨņŐľĬƞĚĬńŘĬœĺƟȮŐĸƟĺĮĶńĭĨńŘĚĽņľĶńĭĪňŗĳŅĶŃŀŊŗĬŕȮĨƞŀœĮ 
 
 2.6.1.1 ĔŅĶėņĬĺĦėƞŅĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟ (Combustion Efficiency) 
 ėƞŅĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟȮĽŅĴŅĶĩėņĬĺĦœħƟěŅĔĽĴĔŅĶĪňŗ (2.3)  
 

 

 ěŅĔĽĴĔŅĶĪňŗ (2.3)ȮĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟ (%) ĕŀĚľĴƟŀœŀĬŘņŏĪƞŅĔńĭ 100 ľńĔħƟĺĵĶƟŀĵ
ĸŃȮ&%'ȮĕŀĚėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵĪŅĚĮĸƞŀĚœĲȮ 

 įŌƟįĸŇĨľĴƟŀœŀĬŘņĭŅĚĶŅĵŒĝƟĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĬňŘŏĮƦĬĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņȮĕĦŃĪňŗ
įŌƟįĸŇĨľĴƟŀœŀĬŘņĭŅĚĶŅĵŒĝƟĮĶŃĽŇĪīŇĳŅıěŅĔĔŅĶŏĮĸňŗĵĬŏĝŊŘŀŏıĸŇĚŏĮƦĬœŀĬŘņĞŉŗĚĶĺĴĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬěŅĔĔŅĶ
ŐįƞĶńĚĽňœĺƟħƟĺĵȮŏĮƦĬĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņ ħńĚĬńŘĬėĺĶĨĶĺĨĽŀĭĕƟŀĴŌĸěŅĔįŌƟįĸŇĨŒľƟĝńħŏěĬĔƞŀĬĨńħĽŇĬŒěŏĸŊŀĔĞŊŘŀ 

 2,6,1,2ȮĕńŘĬĨŀĬĔŅĶľŅėƞŅĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĪŅĚĮĸƞŀĚœĲȮ 

1. ŏĸŊŀĔĨŅĶŅĚĕŀĚŏĝŊŘŀŏıĸŇĚȮőħĵĬŘņĴńĬħňŏĞĸŒĝƟĨŅĶŅĚĪňŗ 2.6-1 NO.2 OIL,ȮĬŘņĴńĬŏĨŅŒĝƟ
ĨŅĶŅĚĪňŗ 2.6-2 NO.6 OIL ŐĸŃĔƠŅĞīĶĶĴĝŅĨŇŒĝƟĨŅĶŅĚĪňŗȮ2.6-3 NATURAL GAS 

2. ĺńħ %CO2ȮěŅĔĔƠŅĞœŀŏĽňĵĪňŗĮĸƞŀĚœĲȮĦ,ȮĨņŐľĬƞĚĪňŗŒĔĸƟľĴƟŀœŀĬŘņĴŅĔĪňŗĽŋħ 
3. ĩƟŅŏėĶŊŗŀĚĴŊŀĺńħĪňŗŒĝƟȮŏĮƦĬŏėĶŊŗŀĚĺńħ %O2ȮĕŀĚĔƠŅĞœŀŏĽňĵȮŒľƟŒĝƟĔĶŅĲŒĬĶŌĮĪňŗȮ2.6-1 ȮȮȮȮȮ

ŒĬĔŅĶŏĪňĵĭėƞŅȮ&Convert) %O2ȮœĮŏĮƦĬȮ%CO2 
4. ĺńħŀŋĦľĳŌĴŇĕŀĚĔƠŅĞœŀŏĽňĵĪňŗĮĸƞŀĚœĲȮŐĸƟĺĸĭħƟĺĵŀŋĦľĳŌĴŇľƟŀĚȮ&ėƞŅŀŋĦľĳŌĴŇŒĬĨŅĶŅĚĪňŗȮ

2.6-1, 2.6-2ȮŐĸŃȮ2.6-3 ŏĮƦĬįĸĨƞŅĚĕŀĚŀŋĦľĳŌĴŇĮĸƞŀĚĔńĭŀŋĦľĳŌĴŇŐĺħĸƟŀĴȮ, ľĬƞĺĵŏĮƦĬȮoF) 
5. ľŅ %ȮėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵŀŀĔœĮěŅĔĮĸƞŀĚœĲěŅĔĨŅĶŅĚ  

ľĴŅĵŏľĨŋ 
Â) ĨŅĶŅĚĪňŗȮ2.6-1, 2.6-2 ŐĸŃȮ2.6-3ȮŏĮƦĬĨŅĶŅĚĪňŗėŇħěŅĔėƞŅėĺŅĴĶƟŀĬĽŌĚĕŀĚĬŘņĴńĬŏĨŅȮĩƟŅėŇħħƟĺĵėƞŅėĺŅĴ
ĶƟŀĬĨŗņĕŀĚĬŘņĴńĬŏĨŅěŃĨƟŀĚĸĭėƞŅȮ%ȮėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵŀŀĔœĮěŅĔĮĸƞŀĚœĲĮĶŃĴŅĦȮ4-5 % 

Ã) ħńĚĬńŘĬĔƞŀĬĔŅĶŒĝƟĚŅĬĨŅĶŅĚľĶŊŀĔĶŅĲŒħŕȮĪňŗŏĔňŗĵĺĔńĭ%ĕŀĚėĺŅĴĶƟŀĬĨƞŅĚŕȮěŃĨƟŀĚĨĶĺěĽŀĭĔƞŀĬĺƞŅĨŅĶŅĚ
ľĶŊŀĔĶŅĲĬńŘĬȮŒĝƟĔńĭėƞŅėĺŅĴĶƟŀĬĽŌĚľĶŊŀėƞŅėĺŅĴĶƟŀĬĨŗņĕŀĚŏĝŊŘŀŏıĸŇĚȮœĴƞŏĝƞĬĬńŘĬŏĴŊŗŀĬņėƞŅĪňŗľŅœħƟœĮŒĝƟĚŅĬ
ĨƞŀȮŏĝƞĬȮėņĬĺĦĨƟĬĪŋĬĕŀĚĔŅĶįĸŇĨœŀĬŘņěŃįŇħıĸŅħœĮȮĩƟŅœĴƞĽŅĴŅĶĩľŅĕƟŀĴŌĸœħƟĺƞŅĨŅĶŅĚľĶŊŀĔĶŅĲĬńŘĬȮ
ŒĝƟĔńĭėƞŅėĺŅĴĶƟŀĬĽŌĚľĶŊŀėƞŅėĺŅĴĶƟŀĬĨŗņĕŀĚŏĝŊŘŀŏıĸŇĚȮŀŅěĽńĚŏĔĨěŅĔŏėĶŊŗŀĚĴŊŀĺńħȮŏĝƞĬȮĩƟŅįĸŇĨěŅĔ
ĮĶŃŏĪĻĽľĶńģŀŏĴĶŇĔŅěŃŒĝƟėƞŅėĺŅĴĶƟŀĬĽŌĚĕŀĚŏĝŊŘŀŏıĸŇĚȮĩƟŅįĸŇĨěŅĔĮĶŃŏĪĻĠňŗĮŋƙĬľĶŊŀĵŋőĶĮěŃŒĝƟėƞŅėĺŅĴ
ĶƟŀĬĨŗņĕŀĚŏĝŊŘŀŏıĸŇĚ 

Å) ĕƟŀĽńĚŏĔĨěŅĔĨŅĶŅĚȮ% ėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵŀŀĔœĮěŅĔĮĸƞŀĚœĲȮ 
ω ĩƟŅŀŋĦľĳŌĴŇĕŀĚœŀŏĽňĵĽŌĚȮěŃĴňėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵŀŀĔœĮěŅĔĮĸƞŀĚĴŅĔ 
ω ĩƟŅȮ% CO2ȮĽŌĚȮľĶŊŀ % O2ȮĨŗņȮěŃĴňėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵŀŀĔœĮěŅĔĮĸƞŀĚĬƟŀĵ 

                                             1100c Lh= -                                                                         (2.3) 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ  0-30 

ĨŅĶŅĚĪňŗȮ2.6-1 ĶƟŀĵĸŃĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬŀŀĔĪŅĚĮĸƞŀĚœŀŏĽňĵ ĽņľĶńĭĬŘņĴńĬħňŏĞĸ  

STACK LOSS -%- NO.2 OIL 
% DIFFERENCE BETWEEN FLUE GAS AND ROOM TEMPERATURES IN DEGREES FAHRENHEIT 

CO2\ 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 750 800 850 900 950 1000 
3.0 24.1 25.8 27.7 29.3 31.3 33.9 34.8 36.4 38.2 40.0 42.9 44.8 45.5 47.0 49.0 50.8 52.4 54.3 56.0 57.9 59.6 61.5 63.5 65.0 66.8 68.8       
3.5 21.7 23.1 24.8 26.2 27.8 29.2 31.7 32.5 33.9 35.3 36.9 38.5 40.0 41.7 43.1 44.8 46.1 47.8 49.4 50.9 52.2 53.9 55.7 57.0 58.3 60.0 63.8 67.8     
4.0 19.9 21.2 22.5 24.9 25.2 26.5 27.9 29.2 31.7 32.0 33.3 35.8 36.0 37.3 38.7 40.0 41.4 42.9 44.1 45.5 46.9 48.1 49.8 50.9 52.1 53.8 57.0 60.2 63.9 67.1   
4.5 18.4 19.7 20.8 22.0 23.2 24.4 25.6 26.9 28.0 29.3 30.4 31.8 32.9 34.2 35.6 36.7 37.8 39.0 40.1 41.2 42.5 43.8 45.0 46.3 47.4 48.8 51.8 54.6 57.8 60.9 63.9 66.9 
5.0 17.2 18.5 19.5 20.7 21.7 22.7 23.8 24.9 26.0 27.1 28.2 29.4 30.3 31.5 32.7 33.8 34.9 35.9 36.8 38 39.2 40.1 41.7 42.4 43.7 44.7 47.4 50.1 52.9 55.8 58.3 61.2 
5.5 16.3 17.4 18.4 19.4 20.4 21.3 22.3 23.3 24.3 25.4 26.3 27.3 28.4 29.4 30.6 31.4 32.4 33.6 34.5 35.3 36.4 37.4 38.4 39.6 40.3 41.7 44.0 46.5 49.0 51.8 54.1 56.5 
6.0 15.6 16.5 17.4 18.3 19.3 20.4 21.2 22.0 23.0 23.9 24.9 25.8 26.8 27.7 28.6 29.5 30.4 31.4 32.3 33.1 34.2 35.0 36.0 36.9 37.9 38.9 41.0 43.5 45.8 48.0 50.3 52.8 
6.5 14.9 15.7 16.7 17.5 18.4 19.3 20.1 20.9 21.8 22.7 23.6 24.5 25.3 26.1 27.0 27.8 28.8 29.6 30.6 31.3 32.3 33.0 34.1 34.8 35.7 36.5 38.7 40.8 42.9 45.1 47.5 49.7 
7.0 14.4 15.3 16.0 16.8 17.8 18.4 19.3 20.1 20.9 21.7 22.4 23.2 24.1 24.9 25.7 26.5 27.3 28.1 28.9 29.8 30.5 31.4 32.3 33.0 33.8 34.6 36.5 38.6 40.5 42.7 44.7 46.6 
7.5 13.9 14.6 15.4 16.2 16.9 17.7 18.5 19.2 20.1 20.7 21.3 22.2 23.0 23.8 24.5 25.2 26 26.8 27.5 28.2 29.0 29.8 30.6 31.3 32.3 32.9 34.8 36.5 38.5 40.3 42.3 44.2 
8.0 13.5 14.3 14.9 15.7 16.3 17.1 17.7 18.5 19.3 20.0 20.7 21.4 22.1 22.8 23.5 24.2 25 25.7 26.3 27 27.8 28.5 29.2 30.0 30.8 31.5 33.2 35.0 36.8 38.5 40.2 42.1 
8.5 13.2 13.8 14.5 15.2 15.8 16.5 17.3 17.8 18.6 19.3 20.0 20.6 21.3 21.9 22.6 23.3 23.9 24.6 25.3 25.9 26.7 27.3 28.0 28.8 29.4 30.1 31.8 33.5 35.2 36.9 38.7 40.2 
9.0 12.8 13.4 14.1 14.7 15.4 16.0 16.7 17.3 17.9 18.6 19.3 20 20.6 21.2 21.8 22.4 23.1 23.8 24.4 25 25.7 26.3 27.0 27.7 28.3 28.9 30.5 32.1 33.8 35.3 37.0 38.5 
9.5 12.5 13.2 13.7 14.3 14.9 15.7 16.3 16.8 17.4 18.1 18.6 19.3 19.9 20.5 21.1 21.7 22.4 22.9 23.5 24.1 24.8 25.4 26.0 26.7 27.2 27.9 29.4 31.0 32.5 34.0 35.5 37.2 
10 12.3 12.8 13.4 14 14.6 15.2 15.7 16.3 16.9 17.5 18.1 18.7 19.3 20 20.5 21.0 21.6 22.2 22.8 23.4 24.0 24.6 25.1 25.8 36.3 27.0 28.3 29.9 31.4 32.9 34.4 35.7 
11 11.8 12.4 12.8 13.4 13.9 14.5 15 15.5 16.7 17.2 17.2 17.8 18.3 18.7 19.4 20.0 20.5 20.9 21.5 22 22.6 23.1 23.7 24.2 24.8 25.3 26.7 28.0 29.4 31.8 32.1 33.5 
12 11.4 11.8 12.5 12.9 13.4 13.9 14.4 14.9 15.9 16.4 16.4 16.9 17.4 17.9 18.4 18.9 19.5 20.0 20.5 20.9 21.4 22.9 22.4 22.9 23.5 24.0 25.2 26.5 27.8 29.0 30.2 31.7 
13 11.2 11.6 12.1 12.5 12.9 13.4 13.9 14.3 15.3 15.8 15.8 16.3 16.7 17.2 17.7 18.1 18.6 19.1 19.6 20.1 20.5 21.1 21.3 21.8 22.3 22.8 24.0 25.2 26.3 27.5 28.8 30.0 
14  11.3 11.8 12.2 12.6 13.0 13.4 13.8 14.8 15.3 15.3 15.6 16.2 16.5 16.9 17.4 17.8 18.3 18.7 19.2 19.7 20.2 20.6 21.0 21.4 21.8 22.9 24.1 25.2 26.2 27.4 28.6 
15   11.4 11.7 12.4 12.6 13.1 13.5 14.3 14.8 14.8 15.3 15.6 15.9 16.4 16.7 17.3 17.7 18.1 18.4 18.9 19.4 19.8 20.3 20.6 21.0 22.0 23.1 24.2 25.2 26.2 27.3 
 

http://mte.kmutt.ac.th/mte_learning/Energy_Conservation_in_Industrial_Plant/table/table8.html


                                                                                                   ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-31 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĨŅĶŅĚĪňŗȮ2.6-2 ĶƟŀĵĸŃĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬŀŀĔĪŅĚĮĸƞŀĚœŀŏĽňĵ ĽņľĶńĭĬŘņĴńĬŏĨŅĞň  
STACK LOSS -%- NO.6 OIL 

% 
 # DIFFERENCE BETWEEN FLUE GAS AND ROOM TEMPERATURES IN DEGREES FAHRENHEIT 

 CO2 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 750 800 850 900 950 1000 
3.0 24.5 26.5 28.5 30.2 32.2 34.5 36.5 38.2 40.4 42.2 44.4 46.4 48.2 50.0 52.3 54.3 56.3 58.2 60.3 62.0 64.1 66.2 68.1 70.1               
3.5 21.8 23.4 25.2 26.8 28.6 30.4 32.1 33.8 35.5 37.4 39.0 4.6 42.2 44.0 45.6 47.5 49.2 51.0 52.8 54.0 56.0 57.8 59.9 61.1 63.0 64.9 69.0         
4.0 19.8 21.2 22.8 24.2 25.7 27.3 28.8 30.2 31.6 32.5 34.8 36.3 37.8 39.4 40.8 42.2 43.8 45.1 46.9 48.2 49.8 51.2 52.9 54.2 56.0 57.8 61.1 65.0 68.9     
4.5 18.2 19.4 20.8 22.2 23.5 24.8 26.2 27.4 28.8 30.4 31.5 33.0 34.2 35.4 37.0 38.1 39.4 41.0 42.2 43.5 45.0 46.3 47.9 49.0 50.1 51.9 55.0 58.2 61.8 65.1 68.5  
5.0 16.8 18.0 19.3 20.4 21.7 22.8 23.2 25.3 26.6 27.8 29.0 30.3 31.4 32.6 33.8 35.3 36.2 37.5 38.3 39.8 41.0 42.3 43.8 44.9 46.1 47.5 50.1 53.6 56.3 59.8 62.3 65.8 
5.5 15.8 16.8 18.0 19.2 20.3 21.3 22.5 23.5 24.6 25.8 26.9 28.0 29.2 30.2 31.4 32.5 33.5 34.7 35.8 37.0 37.9 39.2 40.1 41.3 42.3 43.8 46.1 49.1 52.0 54.7 57.8 60.1 
6.0 14.8 15.8 16.9 18.0 19.0 20.0 21.1 22.0 23.1 24.2 25.2 26.3 27.3 28.3 29.3 30.3 31.3 32.3 33.5 34.3 35.3 36.5 37.5 38.3 39.7 40.5 43.0 45.8 48.2 50.9 53.5 56.0 
6.5 14.3 15.2 16.1 17.1 18.0 18.9 19.9 20.8 21.8 22.8 23.7 24.6 25.5 26.5 27.5 28.5 29.4 30.4 31.4 32.3 33.4 34.3 35.1 36.1 37.1 38.0 40.2 42.8 45.1 47.6 49.9 52.1 
7.0 13.5 14.4 15.3 16.2 17.1 17.9 18.8 19.7 20.7 21.5 22.4 23.3 24.2 25.0 25.8 26.8 27.7 28.6 29.0 30.2 31.2 32.2 33.0 33.9 34.9 35.8 37.9 40.1 42.1 44.4 46.8 49.0 
7.5 13.0 13.8 14.6 15.5 16.3 17.3 18.0 18.8 19.7 20.5 21.4 22.2 22.9 23.7 24.6 25.4 26.3 27.2 27.9 28.8 29.6 30.5 31.2 32.1 33.0 34.9 35.9 37.9 40.0 42.0 44.1 46.1 
8.0 12.5 13.3 14.1 14.8 15.7 16.4 17.3 18.0 18.8 19.6 20.4 21.2 21.9 22.7 23.5 24.2 25.0 25.8 26.6 27.4 28.2 29.0 29.9 30.6 31.5 32.1 34.1 36.0 38.0 40.0 41.9 43.9 
8.5 12.2 12.8 13.6 14.4 15.1 15.7 16.6 17.3 18.0 18.7 19.6 20.3 21.0 21.6 22.5 23.3 23.9 24.7 25.5 26.2 26.8 27.6 28.2 29.1 29.9 30.8 32.6 34.2 36.2 38.0 39.9 41.8 
9.0 11.7 12.4 13.2 13.8 14.6 15.3 15.9 16.6 17.4 18.1 18.8 19.5 20.2 20.8 21.6 22.3 22.9 23.7 24.4 25.0 25.7 26.5 27.1 27.9 28.7 29.4 31.1 32.9 34.6 36.3 38.0 39.9 
9.5 11.4 12.1 12.7 13.4 14.0 14.7 15.4 16.0 16.7 17.5 18.1 18.7 19.4 20.0 20.7 21.4 22.1 22.8 23.5 24.0 24.7 25.4 26.1 26.8 27.5 28.1 29.8 31.2 33.2 34.9 36.4 38.1 
10 11.2 11.7 12.3 13.0 13.7 14.4 14.8 15.5 16.2 16.8 17.5 18.2 18.7 19.4 20.0 20.6 21.3 21.9 22.6 23.2 23.8 24.5 25.1 25.8 26.4 27.0 28.7 30.1 31.8 33.5 35.0 36.7 
11 10.6 11.3 11.8 12.4 12.9 13.5 14.2 14.7 15.3 15.8 16.5 17.0 17.6 18.2 18.8 19.4 20.0 20.6 21.2 21.7 22.3 22.9 23.5 24.1 24.8 25.2 26.8 28.1 29.8 31.2 32.5 34.1 
12 10.2 10.7 11.3 11.7 12.3 12.8 13.4 13.8 14.5 15.1 15.6 16.2 16.7 17.2 17.8 18.3 18.8 19.4 19.9 20.4 21.0 21.6 22.1 22.7 23.1 23.8 25.0 26.4 27.9 29.1 30.5 31.9 
13   10.3 10.8 11.3 11.8 12.3 12.8 13.3 13.8 14.4 14.8 15.4 15.8 16.3 16.8 17.3 17.9 18.4 18.9 19.3 19.8 20.4 20.9 21.4 21.9 22.4 23.8 24.9 26.2 27.5 28.9 30.0 

14   9.8 10.4 10.8 11.4 11.8 12.3 12.8 13.3 13.7 14.3 14.7 15.2 15.6 16.2 16.6 17.1 17.5 18.0 18.5 18.8 19.4 19.9 20.4 20.9 21.2 22.5 23.7 24.9 26.1 27.2 28.5 

15     10.2 10.6 11.0 11.4 11.8 12.4 12.7 13.3 13.7 14.2 14.6 15.0 15.4 15.8 16.4 16.8 17.3 17.7 18.2 18.6 19.0 19.5 19.9 20.3 21.5 22.6 23.8 24.9 25.9 27.1 

16       10.3 10.7 11.1 11.5 11.8 12.3 12.8 13.3 13.7 14.0 14.4 14.8 15.3 15.7 16.2 16.6 16.9 17.4 17.9 18.2 18.8 19.1 19.5 20.6 21.6 22.7 23.8 24.8 25.9 
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ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ  0-32 

ĨŅĶŅĚĪňŗȮ2.6-3 ĶƟŀĵĸŃĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬŀŀĔĪŅĚĮĸƞŀĚœŀŏĽňĵ ĽņľĶńĭĬŘņĴńĬĔƠŅĞīĶĶĴĝŅĨŇ  
STACK LOSS -%- NATURAL GAS 

% DIFFERENCE BETWEEN FLUE GAS AND ROOM TEMPERATURES IN DEGREES FAHRENHEIT 

CO2 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 750 800 850 900 950 1000 

3.0 23.1 24.4 25.9 27.2 28.6 30.0 31.3 32.8 34.1 35.8 36.9 38.2 39.8 41.0 42.2 43.8 45.0 46.3 47.8 49.0 50.0            

3.5 21.2 22.5 23.8 24.9 26.1 27.2 28.4 29.6 30.9 32.0 33.2 34.4 35.8 36.8 38.0 39.2 40.3 41.6 42.8 43.8 45.0 46.2 47.7 48.3 49.8        

4.0 19.9 20.9 22.0 23.1 24.1 25.1 26.2 27.2 28.3 29.4 30.4 31.8 32.5 33.8 34.8 35.8 36.8 37.8 38.8 39.9 40.9 42.1 43.0 44.1 45.2 46.2 48.8      

4.5 18.9 19.9 20.9 21.8 22.7 23.6 24.5 25.5 26.4 27.3 28.3 29.2 30.2 31.2 32.2 33.0 34.0 34.9 35.9 36.8 37.8 38.6 39.8 40.4 41.5 42.6 44.8 47.2 49.8    

5.0 18.0 18.9 19.8 20.6 21.4 22.2 23.1 24.0 24.9 25.8 26.8 27.5 28.3 29.1 30.1 30.9 31.8 32.5 33.6 34.3 35.7 36.2 36.9 37.8 38.8 39.7 41.8 43.8 46.0 48.2   

5.5 17.4 18.1 18.9 19.8 20.5 21.2 22.1 22.9 23.8 24.5 25.2 26.2 26.9 27.8 28.5 29.2 30.0 30.8 31.8 32.3 33.2 34.1 34.9 35.8 36.3 37.3 39.2 41.0 43.0 45.3 47.2 49.0 

6.0 16.8 17.4 18.2 18.9 19.6 20.4 21.1 21.8 22.7 23.3 24.1 24.9 25.5 26.2 27.0 27.8 28.4 29.2 30.0 30.8 31.5 32.2 32.9 33.8 34.3 35.2 36.8 38.8 40.4 42.5 44.3 46.2 

6.5 16.3 16.9 17.6 18.4 19.0 19.8 20.4 21.1 21.8 22.4 23.2 23.8 24.5 25.2 25.9 26.5 27.2 27.9 28.7 29.2 30.0 30.9 31.4 32.1 32.8 33.5 34.6 36.8 38.4 40.3 42.0 43.8 

7.0 15.8 16.5 17.1 17.8 18.4 19.1 19.8 20.4 21.0 21.8 22.3 22.9 23.6 24.2 24.9 25.5 26.2 26.8 27.4 28.0 28.8 29.4 30.0 30.8 31.2 32.0 33.8 35.3 36.8 38.3 40.0 41.8 

7.5 15.5 16.1 16.7 17.2 17.9 18.5 19.1 19.8 20.3 20.9 21.5 22.2 22.8 23.3 24.0 24.6 25.2 25.8 26.4 26.9 27.7 28.2 28.8 29.4 30.1 30.8 32.2 33.8 35.2 36.8 38.3 39.9 

8.0 15.2 15.7 16.3 16.9 17.4 18.0 18.6 19.2 19.8 20.3 20.9 21.5 22.1 22.8 23.2 23.8 24.4 25.0 25.5 26.0 26.7 27.2 27.8 28.4 29.0 29.5 31.0 32.4 33.8 35.4 36.8 38.2 

8.5 14.9 15.4 15.9 16.5 17.1 17.6 18.2 18.7 19.3 19.8 20.4 20.9 21.4 22.0 22.5 23.1 23.7 24.2 24.8 25.3 25.8 26.4 26.9 27.4 28.1 28.6 29.9 31.3 32.8 34.2 35.4 36.8 

9.0 14.6 15.2 15.7 16.2 16.6 17.2 17.8 18.3 18.8 19.3 19.9 20.4 20.9 21.4 21.9 22.5 23.0 23.5 24.1 24.5 25.2 25.8 26.2 26.7 27.2 27.8 29.0 30.3 31.8 33.0 34.3 35.7 

9.5 14.4 14.9 15.4 15.9 16.4 16.9 17.4 17.9 18.4 18.9 19.5 19.9 20.6 20.9 21.4 21.9 22.4 22.9 23.4 23.8 24.4 24.9 25.4 25.9 26.4 26.9 28.2 29.4 30.8 32.0 33.3 34.5 

10 14.2 14.6 15.2 15.6 16.1 16.6 17.1 17.5 18.1 18.5 19.0 19.5 20.0 20.4 20.8 21.4 21.8 22.4 22.8 23.3 23.8 24.2 24.8 25.2 25.8 26.2 27.4 28.6 29.8 31.2 32.2 33.4 

11  14.4 14.7 15.2 15.6 16.1 16.5 16.9 17.4 17.8 18.4 18.8 19.3 19.6 20.2 20.5 20.9 21.4 21.9 22.3 22.8 23.2 23.7 24.2 24.6 25.0 26.2 27.2 28.3 29.5 30.8 31.8 

12   14.4 14.8 15.2 15.6 16.1 16.5 16.9 17.3 17.8 18.2 18.6 19.0 19.4 19.8 20.2 20.6 21.1 21.4 21.9 22.3 22.8 23.2 23.6 24.0 25.1 26.1 27.2 28.3 29.2 30.3 
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                                                                                                   ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-33 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
 

 
Ĕ'ȮėĺŅĴĽńĴıńĬīƢĕŀĚȮExcess air,Ȯ%O2 ŐĸŃ %CO2 ĕŀĚĬŘņĴńĬħňŏĞĸ 

 

 
ĕ'ȮėĺŅĴĽńĴıńĬīƢĕŀĚȮExcess air,Ȯ%O2 ŐĸŃ %CO2 ĕŀĚĬŘņĴńĬŏĨŅ C 

 

 

(DIESEL FUEL) 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-34 

 
ė'ȮėĺŅĴĽńĴıńĬīƢĕŀĚȮExcess air,Ȯ%O2 ŐĸŃ %CO2 ĕŀĚĔƠŅĞīĶĶĴĝŅĨŇ 

ĶŌĮĪňŗȮ2.6-1 ėĺŅĴĽńĴıńĬīƢĕŀĚȮExcess air,Ȯ%O2 ŐĸŃ %CO2 ĕŀĚŏĝŊŘŀŏıĸŇĚĮĶŃŏĳĪĨƞŅĚŕ 
 
ĨńĺŀĵƞŅĚĪňŗȮ3 
ěŅĔĔŅĶĨĶĺěĺńħľĴƟŀœŀĬŘņĸŌĔľĬŉŗĚıĭĺƞŅĮĶŇĴŅĦȮO2 ŒĬĔƠŅĞœŀŏĽňĵĴňėƞŅŏĪƞŅĔńĭȮ8% ŐĸŃŀŋĦľĳŌĴŇœŀŏĽňĵ
ŏĪƞŅĔńĭȮ246̄C ĕĦŃĪňŗŀŋĦľĳŌĴŇľƟŀĚŏĪƞŅĔńĭȮ35̄C ěĚĮĶŃŏĴŇĬĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚœŀŏĽňĵŐĸŃ
ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĕŀĚľĴƟŀœŀĬŘņ 
ĺŇīňėņĬĺĦ 
ěŅĔĶŌĮĪňŗȮ2.6-1 ĕ'ȮŏĴŊŗŀȮO2 ŏĪƞŅĔńĭ 8% ŐĸŃŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟŏĮƦĬĬŘņĴńĬŏĨŅȮħńĚĬńŘĬȮĮĶŇĴŅĦŀŅĔŅĻĽƞĺĬŏĔŇĬěŃ
ŏĪƞŅĔńĭȮ58%ȮŐĸŃȮCO2ȮŏĪƞŅĔńĭ 10.2% ěŅĔĨŅĶŅĚĪňŗȮ2.4+/Ȯĕ' ŏĴŊŗŀŀŋĦľĳŌĴŇœŀŏĽňĵľńĔħƟĺĵŀŋĦľĳŌĴŇľƟŀĚȮĞŉŗĚ
ėņĬĺĦœħƟŏĪƞŅĔńĭȮ211̄CȮ&380̄F) 
ĜŃĬńŘĬȮ ĔŅĶĽŌĠŏĽňĵŒĬĔƠŅĞœŀŏĽňĵ º 16.8   % (ıŇěŅĶĦŅĪňŗėƞŅėĺŅĴĶƟŀĬŏĝŊŘŀŏıĸŇĚĽŌĚȮHHV) 

ĔŅĶĽŌĠŏĽňĵŒĬĔƠŅĞœŀŏĽňĵ º 16.8 ů 4.5  = 12.3 % (ıŇěŅĶĦŅĪňŗėƞŅėĺŅĴĶƟŀĬŏĝŊŘŀŏıĸŇĚĨŗņȮLHV) 
ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟ = 100 ů 12.3  = 87.7 % (ıŇěŅĶĦŅĪňŗėƞŅėĺŅĴĶƟŀĬŏĝŊŘŀŏıĸŇĚĨŗņȮLHV) 

 2.6.2 ĔŅĶĸħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĪŅĚĮĸƞŀĚœŀŏĽňĵ 

 ıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗœħƟěŅĔĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚěŃĩŌĔĬņœĮŒĝƟŒĬĔŅĶĨƟĴĬŘņŏıŊŗŀįĸŇĨœŀĬŘņ őħĵįƞŅĬ
ıŊŘĬįŇĺŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬ ĞŉŗĚĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĕŀĚľĴƟŀœŀĬŘņŐĨƞĸŃĸŌĔěŃœĴƞŏĪƞŅĔńĬ 
ħńĚĬńŘĬȮěŉĚŏĔŇħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬŀŀĔĪŅĚĮĸƞŀĚœŀŏĽňĵŒĬĮĶŇĴŅĦĪňŗŐĨĔĨƞŅĚĔńĬ ĞŉŗĚőħĵĪńŗĺœĮěŃĴňĔŅĶĽŌĠŏĽňĵ
ĮĶŃĴŅĦȮ10-30% 
 
 
 
 



                                                                                                   ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-35 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 2.6.2.1 ĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĪŅĚĮĸƞŀĚœŀŏĽňĵȮ 
/'Ȯ ĮĶŇĴŅĦŀŅĔŅĻĪňŗŒĝƟŏįŅœľĴƟœĴƞŏľĴŅŃĽĴȮĩƟŅĮĶŇĴŅĦŀŅĔŅĻĴŅĔŏĔŇĬœĮ ŀŅĔŅĻĽƞĺĬĪňŗ

œĴƞœħƟĝƞĺĵŒĬĔŅĶŏįŅœľĴƟȮěŃıŅėĺŅĴĶƟŀĬěŅĔľƟŀĚŏįŅœľĴƟ ĪŇŘĚĪŅĚĮĸƞŀĚœŀŏĽňĵĴŅĔĕŉŘĬȮőħĵĽńĚŏĔĨœħƟěŅĔŀŋĦľĳŌĴŇ
œŀŏĽňĵĪňŗĽŌĚĕŉŘĬȮħńĚĬńŘĬ ėĺĶĪņĔŅĶĮĶńĭŀńĨĶŅĽƞĺĬŀŅĔŅĻȮ&Air Ratio) ŒľƟŏľĴŅŃĽĴĔńĭŏĝŊŘŀŏıĸŇĚŐĨƞĸŃĝĬŇħ 

2) ŏĕĴƞŅȮ&Soot) ŏĔŇħĕŉŘĬěŅĔĔŅĶŏįŅœľĴƟĕŀĚŏĝŊŘŀŏıĸŇĚ ĞŉŗĚŏĝŊŘŀŏıĸŇĚŐĕŖĚěŃŏĔŇħŏĕĴƞŅ
ĴŅĔĔĺƞŅŏĝŊŘŀŏıĸŇĚŏľĸĺŐĸŃŏĝŊŘŀŏıĸŇĚĔƠŅĞ őħĵŏĕĴƞŅěŃĴňĕĬŅħőĴŏĸĔŋĸĪňŗŒľĠƞĔĺƞŅėĺńĬȮ&Smoke) ħńĚĬńŘĬěŉĚŏĔŅŃ
ŐĸŃĽŃĽĴŀĵŌƞĭĬıŊŘĬįŇĺŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬ ŏĴŊŗŀŏĕĴƞŅĴŅĔĕŉŘĬŀŋĦľĳŌĴŇœŀŏĽňĵĪňŗŀŀĔĮĸƞŀĚěŃĽŌĚĕŉŘĬ ĽƞĚįĸŒľƟĔŅĶ
ĽŌĠŏĽňĵėĺŅĴĶƟŀĬŀŀĔĪŅĚĮĸƞŀĚĴŅĔĕŉŘĬȮőħĵĪńŗĺœĮŏĕĴƞŅĪňŗľĬŅĕŉŘĬȮ1 ĴŇĸĸŇŏĴĨĶȮěŃĪņŒľƟŏĔŇħĔŅĶĽŇŘĬŏĮĸŊŀĚ
ŏĝŊŘŀŏıĸŇĚŏıŇŗĴĕŉŘĬĮĶŃĴŅĦȮ15-20%  

3) ĨŃĔĶńĬȮ&Scale) ŏĔŇħěŅĔĔŅĶĶĺĴĨńĺĕŀĚĽŅĶĸŃĸŅĵĪňŗŀĵŌƞŒĬĬŘņŏĔŇħŏĮƦĬĕŀĚŐĕŖĚŏĔŅŃĭĬ
ıŊŘĬįŇĺŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬ ĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĸħĨŗņĸĚ ĞŉŗĚěŃĪņŒľƟĔŅĶĽŌĠŏĽňĵ
ėĺŅĴĶƟŀĬĪŅĚĮĸƞŀĚœŀŏĽňĵĴŅĔĕŉŘĬ őħĵĽńĚŏĔĨěŅĔŀŋĦľĳŌĴŇœŀŏĽňĵěŃĽŌĚĕŉŘĬȮĞŉŗĚĨŃĔĶńĬĪňŗľĬŅĕŉŘĬĪŋĔŕȮ1 mm. Ȯ
ěŃĪņŒľƟĽŇŘĬŏĮĸŊŀĚŏĝŊŘŀŏıĸŇĚŏıŇŗĴĕŉŘĬĮĶŃĴŅĦȮ2% 

ĮƤěěńĵĨƞŅĚŕȮĪňŗĔĸƞŅĺĴŅěŃĪņŒľƟŀŋĦľĳŌĴŇœŀŏĽňĵĽŌĚĕŉŘĬ ĞŉŗĚĽƞĚįĸŒľƟĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĪŅĚĮĸƞŀĚœŀŏĽňĵŏıŇŗĴĕŉŘĬ 
ħńĚĬńŘĬ įŌƟŒĝƟľĴƟŀœŀĬŘņėĺĶĨĶĺěĽŀĭŀŋĦľĳŌĴŇœŀŏĽňĵŏĮƦĬĮĶŃěņőħĵĪņĔŅĶĭńĬĪŉĔŀŋĦľĳŌĴŇœŀŏĽňĵľĸńĚěŅĔĮĶńĭĨńŘĚ
ĮĶŇĴŅĦŀŅĔŅĻĪňŗŏľĴŅŃĽĴŐĸŃĪņėĺŅĴĽŃŀŅħıŊŘĬįŇĺŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŐĸƟĺ ŀŋĦľĳŌĴŇœŀŏĽňĵĪňŗœħƟœĴƞėĺĶŏĔŇĬ
ėƞŅŒĬĨŅĶŅĚĪňŗȮ2.6-4 ĭĺĔĔńĭŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻŐĺħĸƟŀĴĸĭħƟĺĵȮ20 ĬŀĔěŅĔĬńŘĬ ľĸńĚěŅĔŒĝƟĚŅĬœĮĶŃĵŃľĬŉŗĚ
ěŃĽńĚŏĔĨŏľŖĬĺƞŅŀŋĦľĳŌĴŇœŀŏĽňĵěŃĽŌĚĕŉŘĬ ħńĚĬńŘĬ ŏĴŊŗŀŀŋĦľĳŌĴŇœŀŏĽňĵĽŌĚĔĺƞŅŏħŇĴȮ20̄C ėĺĶĪņėĺŅĴĽŃŀŅħőħĵ
ĔŅĶĕŌħŏĕĴƞŅȮŏıŊŗŀĸħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬħńĚĔĸƞŅĺ 

 
ĨŅĶŅĚĪňŗȮ2.6-4 ĴŅĨĶģŅĬŀŋĦľĳŌĴŇœŀŏĽňĵĕŀĚľĴƟŀœŀĬŘņȮ&C̄) 

ĕĬŅħıŇĔńħľĴƟŀœŀĬŘņ ŏĝŊŘŀŏıĸŇĚ
ŐĕŖĚ  

ŏĝŊŘŀŏıĸŇĚ
ŏľĸĺ  

ŏĝŊŘŀŏıĸŇĚ
ĔƠŅĞ  

ĔƠŅĞĪŇŘĚ 
ĔĶŃĭĺĬĔŅĶįĸŇĨ  

ľĴƟŀœŀĬŘņĕĬŅħŒľĠƞŏıŊŗŀįĸŇĨ
œĲĲƚŅ  

- 145 110 200 

ľĴƟŀœŀĬŘņŀŊŗĬŕ  
30 ĨńĬĨƞŀĝńŗĺőĴĚȮľĶŊŀĴŅĔĔĺƞŅ 

 200  200  170  200 

10 ĩŉĚȮ30 ĨńĬĨƞŀĝńŗĺőĴĚ 200 200 170 - 
5 ĩŉĚȮ10 ĨńĬĨƞŀĝńŗĺőĴĚ - 220 200 - 
ĬƟŀĵĔĺƞŅȮ5 ĨńĬĨƞŀĝńŗĺőĴĚ - 250 220 - 
ľĴŅĵŏľĨŋ ŒĝƟĪňŗŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻȮ20̄CȮŐĸŃĳŅĶŃȮ100% ŐĸŃıŊŘĬįŇĺŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĽŃŀŅħ 

 

 

 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-36 

 2,6,2,2 ĔŅĶėņĬĺĦĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔœŀŏĽňĵ 

 ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬŀŀĔĪŅĚĮĸƞŀĚœŀŏĽňĵĕŀĚľĴƟŀœŀĬŘņŐĨƞĸŃĝŋħœĴƞŏĪƞŅĔńĬ ŏĶŅĽŅĴŅĶĩ
ėņĬĺĦĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔœŀŏĽňĵȮěŅĔĨŅĶŅĚĪňŗȮ2.6-1 ĩŉĚ 2.6-3ȮŐĸŃĶŌĮĪňŗȮ2.6-1ȮŒĬľńĺĕƟŀĪňŗȮ2.6.1 

ĨńĺŀĵƞŅĚĪňŗȮ4 
ěŅĔĨńĺŀĵƞŅĚĪňŗȮ1ȮŐĸŃ 3ȮĔŅĶĨĶĺěĺńħĮĶŇĴŅĦŀŀĔĞŇŏěĬŒĬĔƠŅĞœŀŏĽňĵıĭĺƞŅŏĪƞŅĔńĭȮ8% ŐĸŃŀŋĦľĳŌĴŇœŀŏĽňĵ
ŏĪƞŅĔńĭȮ246̄C őħĵĪňŗŀŋĦľĳŌĴŇľƟŀĚŏĪƞŅĔńĭȮ35̄C ľŅĔĨƟŀĚĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņőħĵĔŅĶ
ĮĶńĭĸħĮĶŇĴŅĦȮO2 ŒĬĔƠŅĞœŀŏĽňĵĸĚŏľĸŊŀȮ5%ȮĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņĴňėƞŅŏĪƞŅŒħȮ&ıŇěŅĶĦŅŏĜıŅŃ
ĴŅĨĶĔŅĶĮĶńĭĸħĮĶŇĴŅĦŀŀĔĞŇŏěĬŒĬĔƠŅĞœŀŏĽňĵŏĪƞŅĬńŘĬ' 
ĺŇīňėņĬĺĦ 
ěŅĔĶŌĮĪňŗȮ2.6-1 ĕ'ȮŐĸŃĨŅĶŅĚĪňŗȮ2.6-2 ĪňŗĮĶŇĴŅĦȮO2 ŏĪƞŅĔńĭ 5%ȮĔŅĶĽŌĠŏĽňĵŒĬĔƠŅĞœŀŏĽňĵěŃŏĪƞŅĔńĭȮ10.3% 

ħńĚĬńŘĬ ĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņ = 100 ů 10.3 ů 1.7 ů 1.23  = 86.8 % 
ľĶŊŀŏıŇŗĴĕŉŘĬ    = 86.8 ů 84.7             = 2.1 % 

 ěŅĔĨńĺŀĵƞŅĚĪňŗȮ1ȮŏıŊŗŀįĸŇĨœŀĬŘņŒĬŀńĨĶŅȮ10ȮĨńĬĨƞŀĝńŗĺőĴĚĨƟŀĚĮƚŀĬıĸńĚĚŅĬėĺŅĴĶƟŀĬŒľƟĬŘņ 
      = 27,124,800    kJ/h 
 ħńĚĬńŘĬȮıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĪňŗĨƟŀĚŒĝƟ  = 27,124,800 / 0.868  kJ/h 
      = 31,249,769.6   kJ/h 
 ĮĶŇĴŅĦĔŅĶŒĝƟĬŘņĴńĬŏĨŅ   = 31,249,769.6 / 40,000 (ėƞŅėĺŅĴĶƟŀĬºȮ40ȮMJ/L) 
      = 781.2  L/h (4,687,200 L/y) 
 ėƞŅĬŘņĴńĬŏĨŅĨƞŀĮƖ    = 4,687,200 x 14  B/y 
      = 65,620,800.0   B/y 
 ĶŅėŅœŀĬŘņĨƞŀĨńĬ    = 65,620,800.0 / (10 x 6,000) 
      = 1,093.7   B/t 

 
 2.6.2.3ȮĴŅĨĶĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟŐĸŃĔŅĶĭņĶŋĚĶńĔļŅ ĶŃĭĭ/ŀŋĮĔĶĦƢŒĬĔŅĶ
ŏįŅœľĴƟ 

/'Ȯ ĪņėĺŅĴĽŃŀŅħľńĺŏįŅŏĝŊŘŀŏıĸŇĚŏľĸĺĪŋĔĽńĮħŅľƢȮŐĸŃŏĝŊŘŀŏıĸŇĚĔƠŅĞĪŋĔŏħŊŀĬ ŏĕĴƞŅľĶŊŀ
ĽŇŗĚĽĔĮĶĔěŃĪņŒľƟŀŅĔŅĻŐĸŃŏĝŊŘŀŏıĸŇĚœľĸœĴƞĽŃħĺĔȮœĴƞĽŅĴŅĶĩĜňħŏĮƦĬĸŃŀŀĚœħƟ  

0'Ȯ ĨĶĺěĽŀĭĽĳŅıĔŅĶŏįŅœľĴƟŐĸŃĮĶńĭĨńŘĚŀŅĔŅĻŒľƟŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬĪŋĔŏħŊŀĬ  
1'Ȯ ėĺĶĪņŏėĶŊŗŀĚľĴŅĵœĺƟĪňŗŏĔěĺńħėĺŅĴħńĬĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ ľĴńŗĬĨĶĺěĽŀĭĺƞŅėĺŅĴħńĬĵńĚĴň

ėƞŅŒĔĸƟŏėňĵĚĔńĭėƞŅŏħŇĴ  
2'Ȯ ėĺĭėŋĴŀŋĦľĳŌĴŇĬŘņĴńĬŏĝŊŘŀŏıĸŇĚĪňŗŏĕƟŅŏįŅœľĴƟŒľƟŏľĴŅŃĽĴ ŏĝŊŘŀŏıĸŇĚĪňŗľĬŊħŏĔŇĬœĮěŃ

ĔĶŃěŅĵŏĮƦĬĸŃŀŀĚœħƟœĴƞħňĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĸħĨŗņĸĚ ĕĦŃŏħňĵĺĔńĬĩƟŅŀŋƞĬĶƟŀĬŏĔŇĬœĮȮěŃĽŇŘĬ
ŏĮĸŊŘŀĚıĸńĚĚŅĬȮŐĸŃŏĔŇħėĶŅĭŏĕĴƞŅĪňŗľńĺŏįŅ 

   ĬŘņĴńĬŏĨŅŏŀ ŀŋĦľĳŌĴŇŀŋƞĬŏĝŊŘŀŏıĸŇĚĪňŗŏľĴŅŃĽĴ 90ů100°C 
   ĬŘņĴńĬŏĨŅĞň ŀŋĦľĳŌĴŇŀŋƞĬŏĝŊŘŀŏıĸŇĚĪňŗŏľĴŅŃĽĴ 110ů120°C 

3'Ȯ ŀŋƞĬĬŘņĴńĬŏĨŅħƟĺĵœŀĬŘņŐĪĬĔŅĶŒĝƟœĲĲƚŅŏĬŊŗŀĚěŅĔĨƟĬĪŋĬœĲĲƚŅĽŌĚĔĺƞŅŏĝŊŘŀŏıĸŇĚĮĶŃĴŅĦȮ30%  
4'Ȯ ĸƟŅĚĔĶŀĚĬŘņĴńĬŏĝŊŘŀŏıĸŇĚŏĮƦĬĮĶŃěņŐĸŃĮĸƞŀĵĬŘņĔƟĬĩńĚĬŘņĴńĬŏĝŊŘŀŏıĸŇĚŀĵƞŅĚĬƟŀĵĮƖĸŃėĶńŘĚ  



                                                                                                   ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-37 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

5'Ȯ ĸħĕĬŅħľńĺŏįŅŒľƟŏľĴŅŃĔńĭĔŅĶįĸŇĨœŀĬŘņ ľŅĔıĭĺƞŅľńĺŏįŅĪņĚŅĬĪňŗĳŅĶŃĨŗņ
ĨĸŀħŏĺĸŅľĶŊŀŏħŇĬľĵŋħĭƞŀĵ  

6'Ȯ ŀŋĮĔĶĦƢŀŋƞĬĬŘņĴńĬėĺĶĴňĜĬĺĬľŋƟĴ  
7'Ȯ ŒĬĔĶĦňĕŀĚŏĝŊŘŀŏıĸŇĚŐĕŖĚ ėĺĶĸħėĺŅĴĝŊŘĬŐĸŃĸħĕĬŅħĕŀĚŏĝŊŘŀŏıĸŇĚĔƞŀĬŏĕƟŅŏįŅœľĴƟ 

 2,6,3ȮŏėĶŊŗŀĚĮĶŃľĵńħŏĝŊŘŀŏıĸŇĚľĶŊŀŏėĶŊŗŀĚŀŋƞĬĬŘņŏĸňŘĵĚ 

 ĬŀĔěŅĔĔŅĶĮƚŀĚĔńĬĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔĮĸƞŀĚŐĸƟĺȮŏĶŅĽŅĴŅĶĩĬņĔƠŅĞĶƟŀĬĪŇŘĚĞŉŗĚĴňŀŋĦľĳŌĴŇ
ĮĶŃĴŅĦ 200-250̄CȮĴŅŒĝƟĮĶŃőĵĝĬƢȮőħĵĔŅĶĨŇħĨńŘĚŏėĶŊŗŀĚĮĶŃľĵńħŏĝŊŘŀŏıĸŇĚȮ&ľĶŊŀŀŋĮĔĶĦƢŐĸĔŏĮĸňŗĵĬėĺŅĴ
ĶƟŀĬ'ȮĪňŗĮĸƞŀĚœŀŏĽňĵőħĵĭŅĚĽƞĺĬĕŀĚėĺŅĴĶƟŀĬŒĬĔƠŅĞĶƟŀĬĪŇŘĚěŃĩŌĔĬņĔĸńĭėŊĬĴŅŏıŊŗŀŀŋƞĬĬŘņŏĸňŘĵĚľĶŊŀįĸŇĨĬŘņ
ĶƟŀĬœħƟȮŒĬĪŅĚĮĢŇĭńĨŇěĶŇĚĨƟŀĚėņĬĺĦĔŅĶĮĶŃľĵńħŀŀĔĴŅŏĮƦĬĶŅĵĔĶĦňȮĔŅĶĮĶŃľĵńħěŃœħƟĴŅĔĪňŗĽŋħĔŖĨƞŀŏĴŊŗŀȮ
ŀŋĦľĳŌĴŇĔƠŅĞĶƟŀĬĪŇŘĚĽŌĚŐĸŃœĴƞĴňĔŅĶŏĔŖĭėŊĬėŀĬŏħĬŏĽĪĔĸńĭŏĕƟŅœĮŒĬľĴƟŀœŀĬŘņľĶŊŀĴňĔŖĬƟŀĵĴŅĔ 

 ĔŅĶĨŇħĨńŘĚŏėĶŊŗŀĚĮĶŃľĵńħŏĝŊŘŀŏıĸŇĚěŃėŋƟĴĔńĭĔŅĶĸĚĪŋĬĔŖĨƞŀŏĴŊŗŀȮľĴƟŀœŀĬŘņĴňĕĬŅħŒľĠƞĮĶŃĴŅĦȮ    
3 MW &įĸŇĨœŀĬŘņĮĶŃĴŅĦȮ3.6ȮĨńĬ-ĝńŗĺőĴĚ'ȮľĶŊŀŒľĠƞĔĺƞŅŒĬĔĶĦňĪňŗľĴƟŀœŀĬŘņĨƟŀĚŏħŇĬĪňŗĳŅĶŃĨŗņŕȮŏĮƦĬ
ŏĺĸŅĬŅĬŕȮĔŖěņŏĮƦĬĨƟŀĚĨŇħĨńŘĚĪŅĚįƞŅĬȮ&Bypass'ȮŏıŊŗŀĭńĚėńĭŒľƟĔƠŅĞĶƟŀĬĪŇŘĚŀŀĔĮĸƞŀĚœĮőħĵĨĶĚőħĵœĴƞįƞŅĬ
ŏėĶŊŗŀĚĮĶŃľĵńħŏĝŊŘŀŏıĸŇĚȮŏıŊŗŀľĸňĔŏĸňŗĵĚĔŅĶĔĸńŗĬĨńĺĕŀĚĔĶħĪňŗěŃĪņŒľƟŏėĶŊŗŀĚĮĶŃľĵńħŏĝŊŘŀŏıĸŇĚįŋĔĶƞŀĬȮȮȮȮȮȮȮ
ŀńĬŏĬŊŗŀĚĴŅěŅĔŀŋĦľĳŌĴŇĔƠŅĞĶƟŀĬĪŇŘĚĨŗņ 
 

 
 

ĶŌĮĪňŗȮ2,6+2ȮĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņĕĬŅħŒľĠƞ 
 
 2.6.4 ĔŅĶėĺĭėŋĴĬŘņĶŃĭŅĵ &őĭĸĺƢħŅĺĬƢ' 

 ĔŅĶĶŃĭŅĵĬŘņŀŀĔěŅĔľĴƟŀœŀĬŘņȮľĶŊŀȮőĭĸĺƢħŅĺĬƢ ŏĮƦĬĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬĪňŗĽņėńĠŀĵƞŅĚľĬŉŗĚȮĶŀĚěŅĔ
ĔŅĶĽŌĠŏĽňĵœĮĔńĭĔƠŅĞœŀŏĽňĵ őħĵĪńŗĺœĮėĺĶĴňĮĶŇĴŅĦĬŘņĪňŗĶŃĭŅĵŀŀĔœĴƞŏĔŇĬȮ5% ĕŀĚĮĶŇĴŅĦĬŘņĮƚŀĬŏĕƟŅľĴƟŀȮȮ
œŀĬŘņ őħĵĶŃľĺƞŅĚĔŅĶŒĝƟĚŅĬľĴƟŀœŀĬŘņ ėĺŅĴŏĕƟĴĕƟĬŐĸŃėĺŅĴŏĮƦĬħƞŅĚĕŀĚĬŘņĪňŗŀĵŌƞŒĬľĴƟŀœŀĬŘņěŃĴňėƞŅŏıŇŗĴĕŉŘĬ 
ŐĸŃĔƞŀŒľƟŏĔŇħŀńĬĨĶŅĵŏĬŊŗŀĚěŅĔĔŅĶŏĮĸňŗĵĬĽĳŅıŐĸŃĔŅĶĽŉĔĔĶƞŀĬĕŀĚőĸľŃĪňŗŏĮƦĬŏĮĸŊŀĔľĴƟŀœŀĬŘņ ŐĸŃĪňŗ
ĽņėńĠěŃŏĔŇħœŀĬŘņŏĮƖĵĔŏĬŊŗŀĚěŅĔĔŅĶŏħŊŀħŀĵƞŅĚĶŋĬŐĶĚȮħńĚĬńŘĬěŉĚĨƟŀĚĴňĔŅĶĶŃĭŅĵĬŘņŀŀĔěŅĔľĴƟŀœŀĬŘņȮȮȮȮȮȮȮ
ŏıŊŗŀėĺĭėŋĴėĺŅĴŏĕƟĴĕƟĬĕŀĚĬŘņŒĬľĴƟŀœŀĬŘņœĴƞŒľƟĴňėƞŅĽŌĚŏĔŇĬœĮ ŀĵƞŅĚœĶĔŖħňĔŅĶĮĸƞŀĵĬŘņĶŃĭŅĵĴŅĔŏĔŇĬœĮěŃĪņ
ŒľƟĴňėĺŅĴĶƟŀĬĽŌĠŏĽňĵŀŀĔœĮĴŅĔŏĝƞĬĔńĬ ħńĚĬńŘĬŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņĽŅĴŅĶĩĪņœħƟőħĵĔŅĶėĺĭėŋĴĔŅĶ
ĮĸƞŀĵĬŘņĶŃĭŅĵŒľƟŀĵŌƞŒĬĶŃħńĭŒľƟĨŗņĪňŗĽŋħ 
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 œĴƞĴňŏėĶŊŗŀĚĮĶŃľĵńħŏĝŊŘŀŏıĸŇĚ 

ŐľĸƞĚĪňŗĴŅȮȮ8ȮȮěŅĔĮĶŃĽĭĔŅĶĦƢľĴƟŀœŀĬŘņĴŅĔĔĺƞŅȮȮ500ȮĸŌĔȮ 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-38 

 ĔŅĶėĺĭėŋĴĔŅĶőĭĸĺƢħŅĺĬƢ ĪņœħƟőħĵĔŅĶĺńħėƞŅĽĳŅıĔŅĶĬņœĲĲƚŅĕŀĚĬŘņŒĬľĴƟŀœŀĬŘņ őħĵĬņĬŘņ
ěŅĔľĴƟŀœŀĬŘņĴŅĺńħħƟĺĵŏėĶŊŗŀĚĺńħĽĳŅıĔŅĶĬņœĲĲƚŅȮőħĵĨƟŀĚĮĸƞŀĵĬŘņĶŃĭŅĵĪŇŘĚ ŏıŊŗŀœĸƞĽŇŗĚĽĔĮĶĔŒĬĪƞŀŀŀĔ
ĔƞŀĬȮŐĸƟĺěŉĚĬņĴŅŏĕƟŅŏėĶŊŗŀĚĺńħ ľŅĔėƞŅĪňŗĺńħœħƟĨŗņĔĺƞŅĴŅĨĶģŅĬĔŖėĺĶĸħėĺŅĴĩňŗľĶŊŀĮĶŇĴŅĦĔŅĶĶŃĭŅĵĸĚ 

 
 2,6,4,1ȮĔŅĶėņĬĺĦĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔĬŘņĶŃĭŅĵ 

 ŏĶŅĽŅĴŅĶĩėņĬĺĦĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔőĭĸƢĺħŅĬƢȮQB (kW) œħƟěŅĔĽĴĔŅĶĪňŗȮ(2.4) 

 

 

ŏĴŊŗŀ mB = ŀńĨĶŅĔŅĶőĭĸĺƢħŅĺĬƢ, kg/s 
 Cp = ėƞŅėĺŅĴěŋėĺŅĴĶƟŀĬěņŏıŅŃĕŀĚĬŘņȮ&4.18 kJ/kg.K) 
 hB = ŏŀĬĪŅĸĮƖĕŀĚĬŘņőĭĸĺƢħŅĺĬƢ, kJ/kg 
 hW = ŏŀĬĪŅĸĮƖĕŀĚĬŘņĮƚŀĬ, kJ/kg 
 TB = ŀŋĦľĳŌĴŇĕŀĚĬŘņőĭĸĺƢħŅĺĬƢ, kJ/kg 
 TW = ŀŋĦľĳŌĴŇĕŀĚĬŘņĮƚŀĬ, kJ/kg 

 ėƞŅĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔőĭĸĺƢħŅĺĬƢȮQB (kW) ĪňŗœħƟěŅĔĽĴĔŅĶĪňŗȮ(2.4) ŏĴŊŗŀľŅĶħƟĺĵ
ĮĶŇĴŅĦėĺŅĴĶƟŀĬĕŀĚŏĝŊŘŀŏıĸŇĚĪňŗĮƚŀĬŏĕƟŅŏĶŅěŃĪĶŅĭėƞŅŏĮƦĬĶƟŀĵĸŃĕŀĚĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔĔŅĶőĭĸĺƢħŅĺĬƢ (B) 

 ŒĬĔĶĦňĪňŗĴňĔŅĶĨĶĺěĺńħėƞŅĽĳŅıĔŅĶĬņœĲĲƚŅĕŀĚĪńŘĚĬŘņĮƚŀĬŐĸŃĬŘņŒĬľĴƟŀœŀĬŘņȮȮȮȮȮȮȮȮȮȮ
ŏĶŅĽŅĴŅĶĩŒĝƟĕƟŀĴŌĸĬňŘŒĬĔŅĶĮĶŃŏĴŇĬĶƟŀĵĸŃĕŀĚĔŅĶőĭĸĺƢħŅĺĬƢ (B) őħĵŒĝƟĨŅĶŅĚĪňŗȮ2.6-5 

 2.6.4.2 ĕńŘĬĨŀĬĔŅĶľŅĕƟŀĴŌĸĕŀĚĬŘņőĭĸĺƢħŅĺĬƢȮ 

1. ĨĶĺěĺńħėƞŅĽĳŅıĔŅĶĪņœĲĲƚŅĕŀĚĬŘņĮƚŀĬŐĸŃĬŘņŒĬľĴƟŀœŀĬŘņőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĺńħėƞŅ
ĽĳŅıĔŅĶĬņœĲĲƚŅĕŀĚĬŘņ ĞŉŗĚĬŘņĮƚŀĬěŃĺńħŒĬĨņŐľĬƞĚĔƞŀĬŏĕƟŅľĴƟŀœŀĬŘņ ŐĸŃĬŘņŒĬľĴƟŀœŀĬŘņĺńħěŅĔĬŘņĪňŗ
ĶŃĭŅĵĪŇŘĚ 

2. ĬņėƞŅĽĳŅıĔŅĶĬņœĲĲƚŅĕŀĚĬŘņĮƚŀĬŐĸŃĬŘņŒĬľĴƟŀœŀĬŘņœĮŏĮƕħĨŅĶŅĚĪňŗȮ2.6-5 ěŃœħƟ
ĶƟŀĵĸŃĕŀĚĬŘņőĭĸĺƢħŅĺĬƢȮ&ŏĪňĵĭĔńĭĮĶŇĴŅĦœŀĬŘņĪňŗįĸŇĨœħƟ' 
 
 
 
 

 

 

 

 

ľĴƟŀœŀĬŘņ 

TDSB 

œŀĬŘņȮmS kg/s 
 

ĬŘņĮƚŀĬ 

őĭĸĺƢħŅĺĬƢ 

mW=mS(1+B) kg/s 

mB kg/s 
TDSFW kg/s 

MB=mSB kg/s 

                                                               ( )WBBB hhmQ -=                                    (2.4) 
 

 



                                                                                                   ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-39 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĨŅĶŅĚĪňŗȮ2.6-5 ĶƟŀĵĸŃĕŀĚĮĶŇĴŅĦĬŘņőĭĸĺƢħŅĺĬƢȮ&ŏĪňĵĭĔńĭĮĶŇĴŅĦœŀĬŘņĪňŗįĸŇĨœħƟ' 

ėƞŅĔŅĶĬņœĲĲƚŅ
ĬŘņĮƚŀĬȮ
(µs/cm) 

ėƞŅĔŅĶĬņœĲĲƚŅĕŀĚĬŘņŒĬľĴƟŀœŀĬŘņ (µs/cm) 
3,000 3,500 4,000 5,000 6,000 7,000 

100 3.45% 2.94% 2.56% 2.04% 1.69% 1.45% 
200 7.14% 6.06% 5.26% 4.17% 3.45% 2.94% 
300 11.11% 9.38% 8.11% 6.38% 5.26% 4.48% 
400 15.38% 12.90% 11.11% 8.70% 7.14% 6.06% 
500 20.00% 16.67% 14.29% 11.11% 9.09% 7.69% 
600 25.00% 20.69% 17.65% 13.64% 11.11% 9.38% 
700 30.43% 25.00% 21.21% 16.28% 13.21% 11.11% 
800 36.36% 29.63% 25.00% 19.05% 15.38% 12.90% 
900 42.86% 34.62% 29.03% 21.95% 17.65% 14.75% 
1000 50.00% 40.00% 33.33% 25.00% 20.00% 16.67% 

 
 2.6.5ȮĔŅĶĮĶńĭĽĳŅıĬŘņĮƚŀĬ 

 ĨńĺŐĮĶĪňŗĽņėńĠŀĵƞŅĚĵŇŗĚĨƞŀĔŅĶĶŃĭŅĵĬŘņȮėŊŀȮėŋĦĳŅıĬŘņĮƚŀĬ ĩƟŅĬŘņĮƚŀĬĴňĽŅĶĸŃĸŅĵŐĸŃĽŅĶ
ŐĕĺĬĸŀĵŀĵŌƞĴŅĔ ěŃĽƞĚįĸŒľƟĽŅĶĸŃĸŅĵŐĸŃĽŅĶŐĕĺĬĸŀĵŒĬľĴƟŀœŀĬŘņŏıŇŗĴĕŉŘĬŀĵƞŅĚĶĺħŏĶŖĺ ĽƞĚįĸŒľƟįŌƟŒĝƟľĴƟŀ
œŀĬŘņěŃĨƟŀĚĶŃĭŅĵĬŘņŒĬľĴƟŀœŀĬŘņĪŇŘĚŏıŇŗĴĕŉŘĬ ĞŉŗĚŏĮƦĬĔŅĶĽŇŘĬŏĮĸŊŀĚĬŘņŐĸŃėĺŅĴĶƟŀĬĪňŗŀĵŌƞŒĬĬŘņ ħńĚĬńŘĬȮĬŘņĪňŗŒĝƟ
ĔńĭľĴƟŀœŀĬŘņėĺĶĴňĔŅĶĮĶńĭĽĳŅıŒľƟœħƟĴŅĨĶģŅĬ ĬŀĔěŅĔĬńŘĬįŌƟŒĝƟĨƟŀĚėĺĭėŋĴėŋĦĳŅıĬŘņŒĬľĴƟŀœŀĬŘņŒľƟœħƟĨŅĴ
ĴŅĨĶģŅĬ ĭƞŀĵėĶńŘĚıĭĺƞŅĴňĔŅĶĶŃĭŅĵĩňŗŏĔŇĬœĮȮľĶŊŀȮĬŅĬŏĔŇĬœĮ ĽƞĚįĸŒľƟėŋĦĳŅıĬŘņŒĬľĴƟŀœŀĬŘņĨŗņĔĺƞŅ
ĴŅĨĶģŅĬĴŅĔ ěŉĚěņŏĮƦĬĨƟŀĚĴňĔŅĶĨĶĺěĺńħėŋĦĳŅıĬŘņŐĸŃĮĶńĭĨńŘĚĔŅĶėĺĭėŋĴŀĵŌƞŏĽĴŀŀĵƞŅĚĬƟŀĵĪŋĔŏħŊŀĬ  

 2,6,5,1ȮŏľĨŋįĸĕŀĚĔŅĶĮĶŋĚŐĨƞĚĬŘņőħĵŀŅĻńĵĽŅĶŏėĴň 

/'ȮŏıŊŗŀĮƚŀĚĔńĬĔŅĶŏĔŅŃĨńĺĕŀĚĨŃĔĶńĬŒĬľĴƟŀœŀĬŘņ  ĞŉŗĚěŃĪņŒľƟĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬœĴƞħň 
ŐĸŃŀŋĦľĳŌĴŇĕŀĚĔƠŅĞĪňŗĮĸƞŀĚĽŌĚĴŅĔ ĪņŒľƟŏĽňĵėƞŅŏĝŊŘŀŏıĸŇĚŏıŇŗĴĕŉŘĬ  

0'ȮŏıŊŗŀėĺĭėŋĴĮĶŇĴŅĦĨŃĔŀĬ (Sludge) ŐĸŃĨŃĔĶńĬŒĬľĴƟŀœŀĬŘņ 
1' ŏıŊŗŀĸħĔŅĶĽŉĔľĶŀĕŀĚľĴƟŀœŀĬŘņ ŐĸŃĪƞŀœŀĬŘņ (Steam Main) ĞŉŗĚŏĔŇħěŅĔėŅĶƢĭŀĬœħŀŀĔœĞħƢ

ŒĬĬŘņĸŃĸŅĵĨńĺŏĮƦĬĔĶħ 
2' ŏıŊŗŀŏĮƦĬĔŅĶľĸňĔŏĸňŗĵĚĲŀĚĸŀĵĨńĺœĮĔńĭœŀĬŘņ 
3' ŏıŊŗŀĸħĔŅĶĽŉĔĔĶƞŀĬŏĬŊŗŀĚěŅĔŀŀĔĞŇŏěĬĪňŗĸŃĸŅĵŒĬĬŘņ  

 ĔŅĶŏĨŇĴĽŅĶĮĶŋĚŐĨƞĚĬŘņěŃĨƟŀĚŒľƟŒĬĮĶŇĴŅĦĪňŗŏľĴŅŃĽĴőħĵĮĶŉĔļŅįŌƟŏĝňŗĵĺĝŅĠĪŅĚħƟŅĬĬňŘ
őħĵŏĜıŅŃ ŏĬŊŗŀĚěŅĔĔŅĶŏĨŇĴĽŅĶĴŅĔŏĔŇĬœĮĴňįĸŏĽňĵŏĝƞĬĔńĬ ŐĸŃėĺĶėĺĭėŋĴĮƤƩĴŏĨŇĴĽŅĶŒľƟĪņĚŅĬıĶƟŀĴĔńĭĮƤƩĴ
ĬŘņŏĕƟŅľĴƟŀœŀĬŘņ (Feed Water Pump)  
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-40 

ĨńĺŀĵƞŅĚĪňŗȮ5 
ěŅĔĔŅĶĨĶĺěĺńħĽĳŅıĔŅĶĬņœĲĲƚŅĕŀĚľĴƟŀœŀĬŘņĨŅĴĨńĺŀĵƞŅĚĪňŗȮ1ȮıĭĺƞŅĽĳŅıĔŅĶĬņœĲĲƚŅĕŀĚĬŘņĮƚŀĬ
ŐĸŃĬŘņŒĬľĴƟŀœŀĬŘņŏĪƞŅĔńĭȮ200ȮŐĸŃȮ3,500Ȯµs/cmȮŏĴŊŗŀŏěƟŅľĬƟŅĪňŗœħƟĪņĔŅĶĮĶńĭėŋĦĳŅıĕŀĚĬŘņĮƚŀĬ
ŏıŊŗŀŒľƟĴňėŋĦĳŅıħňĕŉŘĬŐĸŃĺńħėƞŅĽĳŅıĬņœĲĲƚŅœħƟŏĪƞŅĔńĭȮ100Ȯµs/cmȮĽĩŅĬĮĶŃĔŀĭĔŅĶěŃĽŅĴŅĶĩĸħĔŅĶ
ŒĝƟıĸńĚĚŅĬěŅĔŏĝŊŘŀŏıĸŇĚœħƟŏĪƞŅœĶ 
ĺŇīňėņĬĺĦ 
ěŅĔĨŅĶŅĚĪňŗȮ2.6-5 ŏĶŅĽŅĴŅĶĩĮĶŃŏĴŇĬĶƟŀĵĸŃĕŀĚĔŅĶĮĸƞŀĵĬŘņőĭĸĺƢħŅĺĬƢœħƟŏĪƞŅĔńĭȮ6.06 (ĽĳŅıĬņœĲĲƚŅ
ĕŀĚĬŘņĮƚŀĬŐĸŃĬŘņŒĬľĴƟŀœŀĬŘņŏĪƞŅĔńĭȮ200ȮŐĸŃȮ3,500Ȯµs/cm) ŏĴŊŗŀĮĶńĭĮĶŋĚėŋĦĳŅıĬŘņĮƚŀĬŒľƟħňĕŉŘĬȮőħĵ
ĴňėƞŅĽĳŅıĬņœĲĲƚŅœħƟŏĪƞŅĔńĭȮ100Ȯµs/cmȮĮĶŃŏĴŇĬœħƟĺƞŅĔŅĶĮĸƞŀĵĬŘņőĭĸĺƢħŅĺĬƢěŃĸħĸĚŏľĸŊŀĶƟŀĵĸŃȮ2.94 
 ħńĚĬńŘĬȮĮĶŇĴŅĦĬŘņĮƚŀĬĽŅĴŅĶĩĸħĸĚŏľĸŊŀ = (100 + (6.06 ů 2.94)) x 10,000 
      = 103.12 x 10,000 

= 10,312 kg/h 
ŏĴŊŗŀŏĪňĵĭĔńĭĮĶŇĴŅĦĬŘņĮƚŀĬŏħŇĴȮ10,600Ȯkg/h ħńĚĬńŘĬĮĶŇĴŅĦĔŅĶŒĝƟĬŘņĸħĸĚŏĪƞŅĔńĭȮ10,600 ů 10,312 = 
288 kg/h (ľĶŊŀȮ1,728,000 kg/y ŏĴŊŗŀěņĬĺĬĝńŗĺőĴĚĪņĚŅĬĕŀĚľĴƟŀœŀĬŘņŏĪƞŅĔńĭȮ6,000 h/y) 
 ėĺŅĴĶƟŀĬĪňŗŒĝƟŒĬĔŅĶįĸŇĨœŀĬŘņ = 10,312 x (763 ů 105) + 10,000 x (2,766 ů 763) 
     = 26,815,296     kJ/h 
 ėĺŅĴĶƟŀĬĪňŗŒĝƟįĸŇĨœŀĬŘņĸħĸĚ = 27,004,800 - 26,815,296   kJ/h 
     = 189,504    kJ/h 
 ěŅĔĨńĺŀĵƞŅĚĪňŗȮ1ȮĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņŏĪƞŅĔńĭȮ84.4% 
 ıĸńĚĚŅĬěŅĔĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĸħĸĚ = 189,504 / 0.844  

= 224,530.8    kJ/h 
 ľĶŊŀ    = 224,530.8 x 6,000 / 1,000  MJ/y 
     = 1,347,184.8    MJ/y 
 ėŇħŏĮƦĬĮĶŇĴŅĦĬŘņĴńĬĪňŗĸħĸĚĨƞŀĮƖ = 1,347,184.8 / 40   L/y 
     = 33,679.6    L/y 
 ėƞŅĬŘņĴńĬŏĨŅĨƞŀĮƖ   = (4,800,000 ů 33,679.6) x 14  B/y 
     = 66,728,485.6    B/y 
 ĶŅėŅœŀĬŘņĨƞŀĨńĬ   = 66,728,485.6 / (10 x 6,000) 
     = 1,112    B/t 

 
2.7 ĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĶŃĭĭĽƞĚěƞŅĵœŀĬŘņ 

 ĶŃĭĭĽƞĚěƞŅĵœŀĬŘņĪņľĬƟŅĪňŗĽƞĚœŀĬŘņĪňŗįĸŇĨœħƟœĮĵńĚŀŋĮĔĶĦƢŒĝƟœŀĬŘņĨƞŅĚŕȮȮőħĵĪńŗĺœĮĳŅĵŒĬĪƞŀĕŀĚ
ĶŃĭĭĽƞĚěƞŅĵěŃĴňĔŅĶėĺĭŐĬƞĬĕŀĚœŀĬŘņĞŉŗĚŏĔŇħĕŉŘĬŀĵƞŅĚľĸňĔŏĸňŗĵĚœĴƞœħƟȮěŅĔĔŅĶŏĵŖĬĨńĺĸĚĕŀĚœŀĬŘņŒĬĪƞŀĪńŘĚ
ĕĦŃŒĝƟĚŅĬŐĸŃľĸńĚěŅĔŒĝƟĚŅĬȮ&ĨĔėƟŅĚ'ȮŏĶŅěņŏĮƦĬĨƟŀĚħŉĚœŀĬŘņĪňŗėĺĭŐĬƞĬŏľĸƞŅĬňŘŀŀĔěŅĔĶŃĭĭĪƞŀȮĦȮ
ĨņŐľĬƞĚŒħĨņŐľĬƞĚľĬŉŗĚȮőħĵĔŅĶĨŇħĨńŘĚŀŋĮĔĶĦƢħńĔœŀĬŘņȮ&Steam trap'ȮĪńŘĚŒĬĽƞĺĬĕŀĚĶŃĭĭĽƞĚěƞŅĵœŀĬŘņŐĸŃ
ĽƞĺĬĕŀĚŀŋĮĔĶĦƢŒĝƟœŀĬŘņĨƞŅĚŕȮĞŉŗĚĕƟŀĴŌĸĝĬŇħŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬĕŀĚŀŋĮĔĶĦƢħńĔœŀĬŘņĽŅĴŅĶĩėƟĬľŅœħƟěŅĔ
ŏŀĔĽŅĶįŌƟįĸŇĨŀŋĮĔĶĦƢœħƟőħĵĨĶĚ 
 
 



                                                                                                   ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-41 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

Ȯ 2.7.1ȮĔŅĶĨŇħĨńŘĚĜĬĺĬĔńĬėĺŅĴĶƟŀĬ 

 ĔŅĶĮĸƞŀĵĪƞŀœŀĬŘņŒľƟŏĮĸŊŀĵœĺƟőħĵœĴƞĴňĔŅĶľŋƟĴĜĬĺĬȮěŃĪņŒľƟŏĔŇħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĽŌƞ
ĽŇŗĚŐĺħĸƟŀĴŒĬĮĶŇĴŅĦĽŌĚȮėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵœĮŏĪňĵĭœħƟĔńĭĮĶŇĴŅĦœŀĬŘņĪňŗŏĔŇħĔŅĶėĺĭŐĬƞĬĳŅĵŒĬĪƞŀȮĽƞĚįĸŒľƟ
ĮĶŇĴŅĦėĺŅĴĶƟŀĬĪňŗŒĝƟĚŅĬœħƟěĶŇĚĸħĸĚŏĪƞŅĔńĭĮĶŇĴŅĦėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵœĮȮȮĮĶŇĴŅĦĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔ
įŇĺĪƞŀŏĮĸŊŀĵěŃĴŅĔĔĺƞŅĪƞŀĪňŗľŋƟĴĜĬĺĬĴŅĔ ľĶŊŀĬƟŀĵĕŉŘĬŀĵŌƞĔńĭįĸĨƞŅĚĕŀĚŀŋĦľĳŌĴŇĶŃľĺƞŅĚįŇĺĬŀĔĕŀĚĪƞŀľĶŊŀ
ĜĬĺĬĔńĭŀŅĔŅĻĳŅĵĬŀĔ őħĵĪńŗĺœĮěŃĮĶŃĴŅĦ 5-10% 

 ĜĬĺĬĴňėŋĦĽĴĭńĨŇŒĬĔŅĶĬņėĺŅĴĶƟŀĬĨŗņȮħńĚĬńŘĬěŉĚĽŅĴŅĶĩĮƚŀĚĔńĬľĶŊŀľĬƞĺĚĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮ
ěŅĔœŀĬŘņĽŌƞĭĶĶĵŅĵĔŅĻĜĬĺĬĪňŗŒĝƟľŋƟĴŒĬĶŃĭĭœŀĬŘņ ŏĝƞĬȮĪňŗĪƞŀœŀĬŘņ ŀŋĮĔĶĦƢĨƞŅĚŕ ľĬƟŅŐĮĸĬ ĺŅĸƢĺ ėĺĶŏĸŊŀĔ
ĝĬŇħŒľƟŏľĴŅŃĽĴ őħĵŏĮƦĬĜĬĺĬĪňŗĪĬĨƞŀŀŋĦľĳŌĴŇĕŀĚœŀĬŘņœħƟ ŏĝƞĬ ĜĬĺĬŒĵŐĔƟĺ ĜĬĺĬŒĵľŇĬ ĮƤěěŋĭńĬĜĬĺĬ
ėĺŅĴĶƟŀĬĴňľĸŅĵŐĭĭŒľƟŏĸŊŀĔŒĝƟĚŅĬ ĨŅĴėĺŅĴŏľĴŅŃĽĴĕŀĚĔŅĶŒĝƟĚŅĬȮŏĝƞĬȮŐĭĭŐįƞĬŐĕŖĚȮŐĭĭŐįƞĬĴƟĺĬȮ
ŐĭĭĽņŏĶŖěĶŌĮľŋƟĴĪƞŀ ŐĭĭįŊĬįƟŅȮŐĸŃȮŐĭĭİŋƙĬįĚȮőħĵėĺĶŏĸŊŀĔŒĝƟŒľƟŏľĴŅŃĽĴĔńĭŀŋĦľĳŌĴŇŒĝƟĚŅĬ ŐĸŃŏĸŊŀĔĺńĽħŋ
ĪňŗĴňĽĳŅıĔŅĶĬņėĺŅĴĶƟŀĬĨŗņȮħńĚĨŅĶŅĚĪňŗȮ2.7-1 ŐĸŃȮ2.7-2  

 ŒĬĔŅĶľŋƟĴĜĬĺĬĬńŘĬėĺĶıŇěŅĶĦŅŒĝƟėĺŅĴľĬŅĪňŗŏľĴŅŃĽĴŒĬŏĝŇĚŏĻĶļģĻŅĽĨĶƢ œĴƞĴňĜĬĺĬŒħĽŅĴŅĶĩ
ĮƚŀĚĔńĬĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬœħƟőħĵĽĴĭŌĶĦƢ ħńĚĬńŘĬ ėĺŅĴľĬŅĕŀĚĜĬĺĬŐĸŃĝĬŇħĕŀĚĜĬĺĬĪňŗŒĝƟěŃĩŌĔĔņľĬħ
ěŅĔĨƟĬĪŋĬĔŅĶįĸŇĨėĺŅĴĶƟŀĬ ŐĸŃĨƟĬĪŋĬŒĬĔŅĶŒĝƟĜĬĺĬėĺŅĴĶƟŀĬŒĬĔŅĶĮƚŀĚĔńĬĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚ
ĜĬĺĬ ĔĸƞŅĺėŊŀȮĩƟŅŒĝƟėĺŅĴľĬŅĜĬĺĬĨŗņĔĺƞŅėƞŅŕ ľĬŉŗĚ ŐĸƟĺěŃŏĔŇħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĴŅĔ ĬńŗĬėŊŀ ľĬŅœĴƞıŀ 
ŐĨƞĩƟŅŒĝƟėĺŅĴľĬŅĜĬĺĬĽŌĚĔĺƞŅėƞŅŕ  ľĬŉŗĚŐĸƟĺ ĨƟĬĪŋĬĜĬĺĬĪňŗĽŌĚĕŉŘĬ ěŃœĴƞėŋƟĴĔńĭıĸńĚĚŅĬĪňŗĮĶŃľĵńħŏıŇŗĴĕŉŘĬœħƟ 
ħńĚĬńŘĬȮěŃĴňėĺŅĴľĬŅĜĬĺĬŀĵŌƞėƞŅľĬŉŗĚĪňŗŏľĴŅŃĽĴŒĬŏĝŇĚŏĻĶļģĻŅĽĨĶƢĪňŗįĸĶĺĴĕŀĚĶŅėŅĜĬĺĬĔńĭĶŅėŅıĸńĚĚŅĬ
ĪňŗĽŌĠŏĽňĵĨŗņĪňŗĽŋħ 

 ĪƞŀœŀĬŘņĪńŘĚľĴħėĺĶľŋƟĴĜĬĺĬħƟĺĵŏľĨŋįĸħƟŅĬėĺŅĴĮĸŀħĳńĵĨƞŀįŌƟĮĢŇĭńĨŇĚŅĬŐĸŃŏıŊŗŀĸħĔŅĶĽŌĠŏĽňĵ
ėĺŅĴĶƟŀĬȮĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĴŅĔŏĔŇĬœĮœĴƞŏıňĵĚŐĨƞěŃŏıŇŗĴėƞŅŒĝƟěƞŅĵŏĝŊŘŀŏıĸŇĚŏĪƞŅĬńŘĬȮĵńĚĪņŒľƟŀŅĔŅĻŒĬľƟŀĚ
ĶƟŀĬĕŉŘĬȮĽƞĚįĸĨƞŀĮĶŃĽŇĪīŇĳŅıĳŅĵŒĬĔŅĶĪņĚŅĬ  

 
ĨŅĶŅĚĪňŗȮ2.7-1 ĽĴĭńĨŇĭŅĚĮĶŃĔŅĶĕŀĚĜĬĺĬėĺŅĴĶƟŀĬ 

ĝĬŇħĕŀĚĜĬĺĬ  ėƞŅĔŅĶĬņėĺŅĴĶƟŀĬ 
(W/m. K) 

ėĺŅĴĶƟŀĬěņŏıŅŃ 
(kJ/kg.K) 

ėĺŅĴľĬŅŐĬƞĬ 
(kg/m3) 

ŐėĸŏĞňĵĴĞŇĸŇŏĔĨ  0.0407 0.84 135 
ŒĵŐĔƟĺ  0.0324 0.84 45 
ŒĵľŇĬ  0.0314 1.13 100 

 
 
 
 
 
 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-42 

ĨŅĶŅĚĪňŗȮ2.7-2 ĮĶŃŏĳĪĕŀĚĜĬĺĬŐĸŃĔŅĶŏĸŊŀĔŒĝƟ 

ĺńĽħŋĜĬĺĬ ĮĶŃŏĳĪ 

ŀŋĦľĳŌĴŇŒĝƟ
ĚŅĬĪňŗ
ĮĸŀħĳńĵȮ
&̄C) 

ĽĳŅıĔŅĶĬņ
ėĺŅĴĶƟŀĬ 
(W/m.K) 

ěŋħŏħƞĬ 

ŐŀĽŏĭĽĨŀĽ 
(Asbestos) 

ĜĬĺĬĪĶĚĔĶŃĭŀĔȮ
ľĴŅĵŏĸĕȮ1 
ĜĬĺĬ
ŐįƞĬ ľĴŅĵŏĸĕȮ2 

550 
350 

œĴƞŏĔŇĬȮ0.046Ȯ-Ȯ
0.048  
œĴƞŏĔŇĬȮ0.041Ȯ-Ȯ
0.046 

ĔŅĶĨŇħĨńŘĚĽŃħĺĔȮ
ŏľĴŅŃĽĴĔńĭĭĶŇŏĺĦ
ĽńŗĬĽŃŏĪŊŀĬ  

 įƟŅľƞĴĪĬėĺŅĴĶƟŀĬ 
ŏĝŊŀĔĜĬĺĬ  

400 œĴƞŏĔŇĬȮ0.047Ȯ- 
0.056  

ĔŅĶĨŇħĨńŘĚĽŃħĺĔȮ
ĽŅĴŅĶĩĩŀħœħƟȮ
ŏľĴŅŃĽĴĔńĭĺŅĸƢĺľĬƟŅ
ŐĮĸĬ  

ŒĵľŇĬ (Rock Wool) ĜĬĺĬŐįƞĬ  
ĜĬĺĬĪĶĚĔĶŃĭŀĔ  
ĜĬĺĬŐĩĭ  

400 ů 600 œĴƞŏĔŇĬȮ0.034 - 
0.041  

ŏľĴŅŃĽĴĔńĭŀŋĦľĳŌĴŇ
ĽŌĚȮŒĝƟŏĮƦĬĜĬĺĬĕŀĚ
ľĴƟŀœŀĬŘņȮĩńĚ ĪƞŀȮŐĸŃ
ĪŅĚœĲȮŏĮƦĬĨƟĬ  

ŒĵŐĔƟĺ Glass Wool) ĜĬĺĬŐįƞĬ  
ľĴŅĵŏĸĕȮ1  8Ků
24K 
ľĴŅĵŏĸĕȮ2  10Ků
96K 
ľĴŅĵŏĸĕȮ3  96K 
ĜĬĺĬĪĶĚĔĶŃĭŀĔ
ľĴŅĵŏĸĕȮ1 
ĜĬĺĬŐĩĭ  

300 ů 350 œĴƞŏĔŇĬȮ0.046Ȯ-Ȯ
0.034 
œĴƞŏĔŇĬȮ0.049Ȯ-Ȯ
0.031 
œĴƞŏĔŇĬȮ0.034  
œĴƞŏĔŇĬȮ0.032  
œĴƞŏĔŇĬȮ0.039  
 

ŏĮƦĬĺńĽħŋĜĬĺĬĪňŗĬŇĵĴŒĝƟ
ĔńĬĴŅĔĪňŗĽŋħ ĽĳŅıĔŅĶ
ĬņėĺŅĴĶƟŀĬĨŗņȮ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĶńĔļŅŀŋĦľĳŌĴŇœħƟħň  

ŐėĸŏĞňĵĴĞŇĸŇŏĔĨ 
(Calcium silicate) 

ĜĬĺĬ
ŐįƞĬ ľĴŅĵŏĸĕ 1 
1,000şC 
ĜĬĺĬĪĶĚĔĶŃĭŀĔ  
ľĴŅĵŏĸĕ 2 650şC 

650 œĴƞŏĔŇĬȮ0.050 
œĴƞŏĔŇĬȮ0.046  

ĴňėĺŅĴŐĕŖĚŐĶĚĴŅĔĩƟŅ
ĪņŏĮƦĬŐĭĭĽņŏĶŖěĶŌĮ 
ĔŅĶĨŇħĨńŘĚŐĸŃĴňėĺŅĴ
ĪĬĪŅĬœħƟħň  

 
 
 
 
 
 
 
 
 
 
 



                                                                                                   ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

 0-43 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĨŅĶŅĚĪňŗȮ2.7-3 ėĺŅĴľĬŅĕŀĚĜĬĺĬėĺŅĴĶƟŀĬĪňŗŏľĴŅŃĽĴĽņľĶńĭľŋƟĴĪƞŀĪŅĚŏĻĶļģĻŅĽĨĶƢ 

ĶŃĭĭĪƞŀ 

ĝƞĺĚŀŋĦľĳŌĴŇĕŀĚœľĸ ĕĬŅħĪƞŀ 

°C °F 
<1" 

(33 mm) 
1 1"/2 - 2" 
(42-60mm) 

2 1"/2 - 4" 
(73-14mm) 

5" - 6" 
(140-

168mm) 

8" - 12" 
(219-

324mm) 

14" - 20" 
(350-

500mm) 
ėĺŅĴľĬŅĜĬĺĬ 

 œŀĬŘņ, œŀĶƟŀĬĵŇŗĚĵĺħ 239-320 462-608 2.0"(50 mm) 2.0"(50 mm) 2.5"(63 mm) 3"(63 mm) 3.5"(88 mm) 3.5"(88 mm) 
 œŀĬŘņ,ĬŘņĶƟŀĬ 238-152 450-306 1.5"(38 mm) 1.5"(38 mm) 2.0"(50 mm) 2.5"(63 mm) 3.0"(75 mm) 3.5"(88 mm) 
 ėĺŅĴħńĬĽŌĚ 151-122 305-251 1.5"(38 mm) 1.5"(38 mm) 2.0"(50 mm) 2.0"(50 mm) 2.5"(63 mm) 3.0"(75 mm) 
 ėĺŅĴħńĬĮŅĬĔĸŅĚ 121-94 250-201 1.0"(25 mm) 1.5"(38 mm) 1.5"(38 mm) 2.0"(50 mm) 2.0"(50 mm) 2.5"(63 mm) 
 ėĺŅĴħńĬĨŗņ 93-49 200-120 1.0"(25 mm) 1.0"(25 mm) 1.5"(38 mm) 1.5"(38 mm) 1.5"(38 mm) 2.0"(50 mm) 
 ėŀĬŏħĬŏĽĪ 50-30 148-110 1.0"(25 mm) 1.0"(25 mm) 1.0"(25 mm) 1.5"(38 mm) 1.5"(38 mm) 2.0"(50 mm) 

 
ĔŅĶľŋƟĴĜĬĺĬĔńĬėĺŅĴĶƟŀĬěŃĽƞĚįĸŒľƟĸħĔŅĶĽŌĠŏĽňĵĪŅĚıŊŘĬįŇĺĕŀĚĺńĨĩŋœħƟĮĶŃĴŅĦȮ95% ĕŀĚĔŅĶĽŌĠŏĽňĵ
ėĺŅĴĶƟŀĬĪŅĚıŊŘĬįŇĺȮĞŉŗĚįĸĮĶŃľĵńħěŃĴŅĔľĶŊŀĬƟŀĵĕŉŘĬŀĵŌƞĔńĭĔŅĶŏĸŊŀĔŒĝƟ ĝĬŇħŐĸŃėĺŅĴľĬŅĕŀĚĜĬĺĬėĺŅĴ
ĶƟŀĬȮħńĚĬńŘĬŏĴŊŗŀĸĚĪŋĬľŋƟĴĜĬĺĬıŊŘĬįŇĺĺńĨĩŋŐĸƟĺ ĶŃĵŃŏĺĸŅėŊĬĪŋĬěŃĴŅĔľĶŊŀĬƟŀĵȮěŃĕŉŘĬŀĵŌƞĔńĭŀŋĦľĳŌĴŇıŊŘĬįŇĺĕŀĚ
ĺńĨĩŋ, ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬȮŐĸŃėƞŅŏĝŊŘŀŏıĸŇĚȮĞŉŗĚĮĔĨŇĔŅĶľŋƟĴĜĬĺĬěŃĴňĶŃĵŃŏĺĸŅėŊĬĪŋĬœĴƞŏĔŇĬȮ2 ĮƖȮőħĵĮĔĨŇŏĴŊŗŀľŋƟĴ
ĜĬĺĬĪňŗėĺŅĴľĬŅŐĬƞĬŏľĴŅŃĽĴȮŀŋĦľĳŌĴŇıŊŘĬįŇĺĜĬĺĬěŃœĴƞŏĔŇĬȮ60°C 

 2,7,1,1ȮĔŅĶėņĬĺĦĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚĪƞŀ 

 ĨŅĶŅĚĪňŗȮ2.7-4 ĩŉĚȮ2.7-11ȮŐĽħĚėƞŅĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬįƞŅĬıŊŘĬįŇĺĪƞŀŐĸŃįĬńĚĪňŗľŋƟĴŐĸŃ
œĴƞľŋƟĴĜĬĺĬėĺŅĴĶƟŀĬ ĞŉŗĚĴňĶŅĵĸŃŏŀňĵħħńĚĬňŘ 

ĨŅĶŅĚĪňŗ ĶŅĵĸŃŏŀňĵħĕŀĚĨŅĶŅĚ 
ĨŅĶŅĚĪňŗȮ2.7-4 ŐĽħĚĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺĪƞŀĪňŗœĴƞœħƟľŋƟĴĜĬĺĬ 
ĨŅĶŅĚĪňŗ 2.7-5 ŐĽħĚĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺįĬńĚĪňŗœĴƞœħƟľŋƟĴĜĬĺĬ 
ĨŅĶŅĚĪňŗȮ2.7-6 ĩŉĚȮ2.7-8 ŐĽħĚĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺĪƞŀľĸńĚěŅĔľŋƟĴĜĬĺĬŒĵŐĔƟĺ ĜĬĺĬ

ŐėĸŏĞňĵĴĞŇĸŇŏĔĨȮŐĸŃĜĬĺĬŒĵľŇĬȮĪňŗėĺŅĴľĬŅĪňŗŏľĴŅŃĽĴĨŅĴĸņħńĭ 
ĨŅĶŅĚĪňŗȮ2.7-9 ĩŉĚȮ2.7-11 ŐĽħĚĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺįĬńĚľĸńĚěŅĔľŋƟĴĜĬĺĬŒĵŐĔƟĺȮĜĬĺĬ

ŐėĸŏĞňĵĴĞŇĸŇŏĔĨ ŐĸŃĜĬĺĬŒĵľŇĬȮĪňŗėĺŅĴľĬŅĪňŗŏľĴŅŃĽĴĨŅĴĸņħńĭ 
 
 
 
 
 
 
 
 
 
 
 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-44 

ĨŅĶŅĚĪňŗȮ2.7-4 ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺĪƞŀĪňŗœĴƞœħƟľŋƟĴĜĬĺĬ (kW/m) 

ĕĬŅħ
Īƞŀ ĕĬŅħĪƞŀ (mm) ŀŋĦľĳŌĴŇįŇĺĪƞŀľĶŊŀįĬńĚĶƟŀĬȮ&°C) 

in. De Di 70 80 100 120 140 160 180 200 220 240 260 280 300 320 
1/8" 10.29 6.83 0.03 0.03 0.04 0.06 0.08 0.1 0.12 0.15 0.17 0.2 0.24 0.27 0.31 0.35 
1/4" 13.72 9.25 0.03 0.03 0.05 0.08 0.1 0.13 0.16 0.19 0.22 0.26 0.3 0.35 0.4 0.45 
3/8" 17.75 12.52 0.04 0.04 0.07 0.09 0.12 0.16 0.2 0.24 0.28 0.33 0.38 0.44 0.5 0.56 
1/2" 21.34 15.8 0.05 0.05 0.08 0.11 0.15 0.19 0.23 0.28 0.33 0.39 0.45 0.51 0.59 0.66 
3/4" 26.67 20.93 0.06 0.06 0.09 0.13 0.18 0.23 0.28 0.34 0.4 0.47 0.55 0.63 0.72 0.81 
1" 33.4 26.64 0.07 0.07 0.12 0.16 0.22 0.28 0.34 0.41 0.49 0.57 0.67 0.77 0.88 0.99 

1.1/4" 42.16 35.05 0.09 0.09 0.14 0.2 0.27 0.34 0.42 0.51 0.6 0.71 0.82 0.95 1.08 1.23 
1.1/2" 48.26 40.89 0.1 0.1 0.16 0.23 0.3 0.38 0.47 0.57 0.68 0.8 0.93 1.07 1.22 1.39 

2" 60.33 52.5 0.12 0.12 0.19 0.27 0.36 0.46 0.57 0.7 0.83 0.97 1.13 1.31 1.5 1.7 
2 1/2" 73.03 62.71 0.14 0.14 0.23 0.32 0.43 0.55 0.68 0.83 0.98 1.16 1.35 1.55 1.78 2.02 

3" 88.9 77.93 0.17 0.17 0.27 0.39 0.51 0.65 0.81 0.98 1.17 1.38 1.61 1.86 2.13 2.42 
3 1/2" 101.6 90.12 0.19 0.19 0.31 0.43 0.58 0.74 0.91 1.11 1.32 1.56 1.82 2.1 2.41 2.74 

4" 114.3 102.26 0.21 0.21 0.34 0.48 0.64 0.82 1.02 1.23 1.47 1.74 2.02 2.34 2.68 3.06 
5" 141.3 128.19 0.26 0.26 0.41 0.58 0.78 0.99 1.23 1.5 1.79 2.11 2.46 2.84 3.26 3.72 
6" 168.27 154.05 0.3 0.3 0.48 0.68 0.91 1.16 1.44 1.75 2.09 2.47 2.88 3.34 3.83 4.37 
8" 219.08 202.72 0.38 0.38 0.61 0.86 1.15 1.47 1.83 2.23 2.66 3.15 3.68 4.26 4.89 5.58 
10" 273.05 254.51 0.47 0.47 0.74 1.05 1.41 1.8 2.24 2.72 3.26 3.85 4.5 5.22 6 6.85 
12" 323.85 304.8 0.55 0.55 0.87 1.23 1.64 2.1 2.61 3.18 3.81 4.51 5.27 6.11 7.03 8.04 

ľĴŅĵŏľĨŋ8ȮĪƞŀȮSchedule 40 ŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻŐĺħĸƟŀĴȮ35°C 
 
 

ĨŅĶŅĚĪňŗȮ2.7-5 ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺįĬńĚĪňŗœĴƞœħƟľŋƟĴĜĬĺĬ (kW/m) 

ŀŋĦľĳŌĴŇįŇĺįĬńĚȮ&şC)Ȯ 70 80 100 120 140 160 180 200 220 240 260 280 300 320 
ėĺŅĴĽŌĚįĬńĚȮ&m) ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺįĬńĚĪňŗœĴƞœħƟľŋƟĴĜĬĺĬ Ȯ&kW/m) 

0.5 0.17 0.24 0.37 0.53 0.71 0.92 1.15 1.4 1.68 2 2.35 2.74 3.16 3.62 
0.6 0.21 0.29 0.46 0.65 0.87 1.11 1.39 1.7 2.04 2.43 2.85 3.31 3.83 4.39 
0.7 0.25 0.34 0.54 0.77 1.02 1.31 1.64 2 2.41 2.86 3.35 3.9 4.5 5.16 
0.8 0.29 0.39 0.62 0.88 1.18 1.52 1.89 2.31 2.78 3.29 3.86 4.49 5.18 5.94 
0.9 0.33 0.44 0.71 1 1.34 1.72 2.15 2.62 3.15 3.73 4.38 5.09 5.87 6.72 
1 0.37 0.5 0.79 1.12 1.5 1.93 2.4 2.93 3.52 4.18 4.9 5.69 6.56 7.51 
1.1 0.41 0.55 0.88 1.25 1.67 2.14 2.66 3.25 3.9 4.62 5.42 6.29 7.26 8.31 
1.2 0.45 0.61 0.96 1.37 1.83 2.35 2.92 3.57 4.28 5.07 5.94 6.9 7.96 9.11 
1.3 0.49 0.66 1.05 1.49 2 2.56 3.19 3.89 4.67 5.53 6.47 7.52 8.66 9.91 
1.4 0.53 0.72 1.14 1.62 2.16 2.77 3.45 4.21 5.05 5.98 7.01 8.13 9.37 10.72 
1.5 0.57 0.77 1.23 1.75 2.33 2.99 3.72 4.54 5.44 6.44 7.54 8.75 10.08 11.54 
1.6 0.61 0.83 1.32 1.87 2.5 3.2 3.99 4.86 5.83 6.9 8.08 9.38 10.8 12.35 
1.7 0.65 0.89 1.41 2 2.67 3.42 4.26 5.19 6.22 7.37 8.62 10 11.52 13.17 
1.8 0.7 0.94 1.5 2.13 2.84 3.64 4.53 5.52 6.62 7.83 9.17 10.63 12.24 14 
1.9 0.74 1 1.59 2.26 3.01 3.86 4.8 5.85 7.02 8.3 9.71 11.26 12.97 14.83 
2 0.78 1.06 1.68 2.39 3.19 4.08 5.08 6.19 7.41 8.77 10.26 11.9 13.69 15.66 
2.1 0.82 1.12 1.77 2.52 3.36 4.3 5.35 6.52 7.81 9.24 10.81 12.54 14.43 16.49 
2.2 0.87 1.18 1.86 2.65 3.53 4.53 5.63 6.86 8.22 9.72 11.37 13.18 15.16 17.33 
2.3 0.91 1.23 1.96 2.78 3.71 4.75 5.91 7.2 8.62 10.19 11.92 13.82 15.9 18.17 

ľĴŅĵŏľĨŋ8ȮŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻŐĺħĸƟŀĴȮ35°C
 
 

http://mte.kmutt.ac.th/mte_learning/Energy_Conservation_in_Industrial_Plant/table/tb25.html
http://mte.kmutt.ac.th/mte_learning/Energy_Conservation_in_Industrial_Plant/table/tb26.html


                                                                                                   ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-45 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĨŅĶŅĚĪňŗȮ2.7-6 ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺĪƞŀľĸńĚľŋƟĴĜĬĺĬŒĵŐĔƟĺ (W/m) 

ŀŋĦľĳŌĴŇĔƞŀĬľŋƟĴ(°C) 70 80 90 100 120 140 160 180 200 220 240 260 280 300 320 
ŀŋĦľĳŌĴŇľĸńĚľŋƟĴŏĜĸňŗĵȮ

&°C) 
40.19 41.34 42.43 42.51 44.28 43.55 44.23 45.36 46.45 47.51 45.69 46.49 47.26 48.02 48.77 

ĕĬŅħĪƞŀ  (in.) ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬľĸńĚľŋƟĴĜĬĺĬĪňŗėĺŅĴľĬŅĪňŗŏľĴŅŃĽĴȮ&W/m) 
1/8" 4.27 5.6 6.96 8.35 11.16 12.2 14.63 17.07 19.52 21.98 22.17 24.39 26.6 28.82 31.04 
1/4" 4.83 6.35 7.91 8.46 11.25 13.73 16.48 19.25 22.02 24.8 24.81 27.29 29.77 32.26 34.74 
3/8" 5.44 7.17 8.94 9.51 12.67 15.41 18.51 21.62 24.74 27.87 27.66 30.43 33.21 35.98 38.76 
1/2" 5.97 7.87 9.83 10.4 13.86 16.82 20.22 23.63 27.05 30.48 30.06 33.07 36.09 39.12 42.14 
3/4" 6.72 8.88 11.09 11.67 15.56 18.84 22.65 26.49 30.33 34.19 33.45 36.81 40.18 43.55 46.92 
1" 7.64 10.1 12.64 13.2 17.63 21.28 25.61 29.96 34.32 38.7 37.54 41.32 45.11 48.9 52.69 

1.1/4" 8.8 11.65 14.6 15.11 20.21 24.35 29.32 34.32 39.34 44.38 42.65 46.96 51.27 55.59 59.9 
1.1/2" 9.59 12.72 15.94 13.85 18.38 26.44 31.85 37.29 42.76 48.25 46.11 50.78 55.45 60.12 64.79 

2" 11.13 14.78 18.55 15.81 21 30.5 36.76 43.06 49.4 55.76 52.81 58.16 63.52 68.88 74.25 
2 1/2" 10.54 13.84 17.22 17.81 23.68 29.61 35.59 41.59 47.61 53.65 52 57.23 62.46 67.7 72.94 

3" 12.06 15.86 19.74 20.25 26.95 33.76 40.59 47.45 54.34 61.24 58.95 64.89 70.83 76.78 82.73 
3 1/2"  13.26 17.45 21.73 22.17 29.52 37.04 44.54 52.08 59.65 67.25 64.43 70.93 77.43 83.93 90.44 

4" 14.46 19.04 23.72 24.06 32.05 40.29 48.46 56.68 64.93 73.2 69.86 76.9 83.96 91.02 98.09 
5" 16.98 22.38 27.9 24.18 32.09 47.14 48.57 56.71 64.88 73.07 72.2 79.45 86.7 93.96 101.22 
6" 19.49 25.7 32.06 27.41 36.39 53.92 55.27 64.55 73.86 83.19 81.84 90.07 98.3 106.54 114.79 
8" 24.18 31.91 39.84 33.37 44.35 56.42 59.79 69.76 79.76 89.78 88.87 97.77 106.68 115.59 124.51 
10" 29.15 38.49 48.07 39.57 52.63 67.38 71.06 82.94 94.84 106.77 105.2 115.74 126.3 136.86 147.42 
12" 33.81 44.66 55.81 45.32 60.3 77.64 81.62 95.27 108.96 122.68 120.46 132.54 144.64 156.74 168.85 

ľĴŅĵŏľĨŋ8ȮĪƞŀȮSch. 40 ĜĬĺĬŒĵŐĔƟĺėĺŅĴľĬŅŐĬƞĬȮ64 ĔŇőĸĔĶńĴĨƞŀĨŅĶŅĚŏĴĨĶ ėƞŅĔŅĶĬņėĺŅĴĶƟŀĬȮ;Ȯ0.042 W/m K ŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻŐĺħĸƟŀĴ 
 
 
 
 

http://mte.kmutt.ac.th/mte_learning/Energy_Conservation_in_Industrial_Plant/table/tb27.html


ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ  0-46 

ĨŅĶŅĚĪňŗȮ2.7-7 ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺĪƞŀľĸńĚľŋƟĴĜĬĺĬŐėĸŏĞňĵĴĞŇĸŇŏĔĨ (W/m) 

ŀŋĦľĳŌĴŇĔƞŀĬľŋƟĴ(°C) 70 80 90 100 120 140 160 180 200 220 240 260 280 300 320 
ŀŋĦľĳŌĴŇľĸńĚľŋƟĴŏĜĸňŗĵȮ

&°C) 
40.86 42.17 43.42 43.54 45.57 44.79 45.59 46.88 48.14 49.36 47.32 48.24 49.14 50.02 50.88 

ĕĬŅħĪƞŀ  (in.) ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬľĸńĚľŋƟĴĜĬĺĬĪňŗėĺŅĴľĬŅĪňŗŏľĴŅŃĽĴȮ&W/m) 
1/8" 4.83 6.35 7.92 9.51 12.76 14.08 16.91 19.75 22.60 25.46 25.75 28.33 30.91 33.49 36.08 
1/4" 5.45 7.19 8.97 9.54 12.71 15.84 19.03 22.25 25.47 28.71 28.80 31.69 34.58 37.48 40.38 
3/8" 6.13 8.10 10.13 10.70 14.27 17.75 21.35 24.97 28.61 32.25 32.09 35.32 38.56 41.79 45.03 
1/2" 6.71 8.88 11.11 11.68 15.60 19.37 23.31 27.28 31.26 35.25 34.87 38.38 41.90 45.42 48.95 
3/4" 7.54 9.99 12.52 13.07 17.48 21.67 26.10 30.56 35.03 39.52 38.79 42.71 46.63 50.56 54.49 
1" 8.55 11.35 14.24 14.74 19.75 24.46 29.48 34.53 39.61 44.71 43.51 46.63 52.33 56.75 61.17 

1.1/4" 9.82 13.07 16.42 16.84 22.59 27.97 33.73 39.54 45.37 51.23 49.41 54.43 59.45 64.48 69.52 
1.1/2" 10.69 14.24 17.91 15.62 20.79 30.35 36.62 42.94 49.29 55.67 53.41 58.84 64.28 69.73 75.18 

2" 12.39 16.52 20.81 17.80 23.71 34.97 42.23 49.55 56.91 64.30 61.14 67.37 73.61 79.86 86.12 
2 1/2" 11.91 15.69 19.57 20.02 26.69 34.10 41.04 48.01 55.02 62.05 60.30 66.39 72.49 78.59 84.70 

3" 13.61 17.95 22.41 22.73 30.32 38.85 46.78 54.75 62.76 70.80 68.34 75.25 82.18 89.11 96.04 
3 1/2"  14.96 19.74 24.66 24.85 33.18 42.60 51.31 60.08 68.88 77.72 74.67 82.24 89.82 97.40 104.99 

4" 16.29 21.52 26.89 26.95 35.99 46.32 55.81 65.36 74.96 84.58 80.95 89.16 97.38 105.61 113.85 
5" 19.11 25.28 31.60 27.25 36.25 54.17 56.08 65.55 75.06 84.59 83.75 92.19 100.65 109.11 117.58 
6" 21.91 29.00 36.28 30.85 41.06 61.93 63.80 74.59 85.42 96.29 94.91 104.50 114.09 123.70 133.31 
8" 27.16 35.97 45.04 37.49 49.93 65.00 69.11 80.72 92.36 104.03 103.15 113.52 123.90 134.29 144.68 
10" 32.70 43.35 54.31 44.39 59.16 77.59 82.12 95.93 109.79 123.69 122.06 134.35 146.65 158.96 171.28 
12" 37.90 50.27 63.01 50.77 67.70 89.38 94.30 110.18 126.11 142.09 139.75 153.83 167.93 182.03 196.15 

ľĴŅĵŏľĨŋ8ȮĪƞŀȮSchedule 40 ĜĬĺĬŐėĸŏĞňĵĴĞŇĸŇŏĔĨȮėĺŅĴľĬŅŐĬƞĬȮ135 ĔŇőĸĔĶńĴĨƞŀĨŅĶŅĚŏĴĨĶȮėƞŅĔŅĶĬņėĺŅĴĶƟŀĬȮ;Ȯ0.049 W/m K ŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻŐĺħĸƟŀĴȮ35°C 
 
 
 
 

http://mte.kmutt.ac.th/mte_learning/Energy_Conservation_in_Industrial_Plant/table/tb28.html


                                                                                                   ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-47 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĨŅĶŅĚĪňŗȮ2.7-8 ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚĪƞŀľĸńĚľŋƟĴĜĬĺĬŒĵľŇĬ (W/m) 

ŀŋĦľĳŌĴŇĔƞŀĬľŋƟĴ(°C) 70 80 90 100 120 140 160 180 200 220 240 260 280 300 320 
ŀŋĦľĳŌĴŇľĸńĚľŋƟĴŏĜĸňŗĵȮ

&°C) 
40.38 41.58 42.72 42.81 44.65 43.91 44.62 45.80 46.94 48.04 46.16 46.99 47.80 48.60 49.38 

ĕĬŅħĪƞŀ  (in.) ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬľĸńĚľŋƟĴĜĬĺĬĪňŗėĺŅĴľĬŅĪňŗŏľĴŅŃĽĴȮ&W/m) 
1/8" 4.43 5.82 7.24 8.69 11.62 12.74 15.29 17.84 20.41 22.98 23.20 25.52 27.84 30.16 32.48 
1/4" 5.01 6.59 8.22 8.78 1168 14.34 17.22 20.11 23.01 25.92 25.95 28.55 31.15 33.75 36.36 
3/8" 5.65 7.44 9.29 9.86 13.14 16.08 19.33 22.58 25.85 29.13 28.93 31.83 34.74 37.65 40.56 
1/2" 6.19 8.17 10.20 10.78 14.37 17.56 21.11 24.68 28.26 31.85 31.44 34.60 37.76 40.92 44.09 
3/4" 6.96 9.20 11.51 12.08 16.13 19.66 23.65 27.66 31.69 35.73 34.98 38.50 42.03 45.56 49.09 
1" 7.90 10.47 13.11 13.65 18.25 22.20 26.72 31.28 35.85 40.43 39.25 43.21 47.18 51.15 55.12 

1.1/4" 9.10 12.07 15.13 15.62 20.91 25.40 30.60 35.83 41.08 46.35 44.59 49.10 53.62 58.14 62.66 
1.1/2" 9.91 13.16 16.52 14.37 19.09 27.57 33.23 38.92 44.64 50.38 48.21 53.09 57.98 62.88 67.77 

2" 11.50 15.30 19.22 16.39 21.79 31.79 38.34 44.94 51.56 58.22 55.20 60.81 66.42 72.03 77.66 
2 1/2" 10.94 14.38 17.90 18.46 24.56 30.91 37.16 43.44 49.74 56.06 54.38 59.86 65.34 70.82 76.31 

3" 12.51 16.47 20.52 20.98 27.94 35.23 42.37 49.55 56.76 63.99 61.64 67.86 74.08 80.31 86.54 
3 1/2"  13.76 18.12 22.59 22.96 30.59 38.64 46.49 54.38 62.31 70.26 67.37 74.17 80.98 87.80 94.61 

4" 15.00 19.76 24.64 24.91 33.21 42.03 50.58 59.18 67.82 76.48 73.04 80.42 87.81 95.21 102.61 
5" 17.61 23.23 28.98 25.08 33.30 49.17 50.73 59.25 67.81 76.38 75.51 83.10 90.70 98.30 105.91 
6" 20.20 26.66 33.29 28.42 37.76 56.24 57.73 67.44 77.19 86.96 85.59 94.21 102.83 111.46 120.09 
8" 25.06 33.10 41.36 34.58 45.98 58.90 62.47 72.91 83.38 93.87 92.97 102.29 111.62 120.95 130.29 
10" 30.19 39.91 49.90 40.99 54.54 70.32 71.25 86.67 99.14 111.63 110.04 121.08 132.13 143.19 154.26 
12" 35.01 46.31 57.92 46.92 62.47 81.03 85.27 99.56 113.89 128.26 125.99 138.65 151.32 163.99 176.67 

ľĴŅĵŏľĨŋȮ8ȮĪƞŀȮSchedule 40 ĜĬĺĬŒĵľŇĬȮėĺŅĴľĬŅŐĬƞĬ 40-200 kg/m3 ėƞŅĔŅĶĬņėĺŅĴĶƟŀĬ;0.044W/m KŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻŐĺħĸƟŀĴȮ35°C 
 
 
 
 

http://mte.kmutt.ac.th/mte_learning/Energy_Conservation_in_Industrial_Plant/table/tb29.html


ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ  0-48 

ĨŅĶŅĚĪňŗȮ2.7-9 ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺįĬńĚľŋƟĴĜĬĺĬŒĵŐĔƟĺ ĨŅĴėĺŅĴľĬŅĜĬĺĬĪňŗŏľĴŅŃĽĴȮ&W/m) 

ėĺŅĴľĬŅĜĬĺĬĪňŗŏľĴŅŃĽĴ 
ŀŋĦľĳŌĴŇĔƞŀĬ
ľŋƟĴ(°C) 

70 80 90 100 120 140 160 180 200 220 240 260 280 300 320 

49-93Ȯ
&°C) 

94-238Ȯ
&°C) 

239ů320Ȯ
&°C) 

ŀŋĦľĳŌĴŇľĸńĚ
ľŋƟĴŏĜĸňŗĵȮ&°C) 

40.98 40.48 44.76 43.09 45.74 48.42 51.12 53.83 56.55 59.27 55.76 57.84 59.93 62.02 64.11 

in. in. in. 
ėĺŅĴĽŌĚįĬńĚȮ
&m) 

ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬľĸńĚľŋƟĴĜĬĺĬĪňŗėĺŅĴľĬŅĪňŗŏľĴŅŃĽĴȮ&W/m) 

1" 1.5" 2" 0.5 23.93 31.4 39.03 32.36 42.97 53.68 64.47 75.31 86.18 97.09 83.02 91.36 99.71 108.06 116.42 
1" 1.5" 2" 0.6 28.72 37.69 46.84 38.83 51.56 64.42 77.36 90.37 103.42 116.51 99.63 109.63 119.65 129.68 139.71 
1" 1.5" 2" 0.7 33.5 43.97 54.65 45.31 60.15 75.15 90.25 105.43 120.66 135.93 116.23 127.91 139.59 151.29 162.99 
1" 1.5" 2" 0.8 38.29 50.25 62.45 51.78 68.75 85.89 103.15 120.49 137.89 155.34 132.83 146.18 159.53 172.9 186.28 
1" 1.5" 2" 0.9 43.07 56.53 70.26 58.25 77.34 96.62 116.04 135.55 155.13 174.76 149.44 164.45 179.48 194.51 209.56 
1" 1.5" 2" 1 47.86 62.81 78.07 64.72 85.93 107.36 128.93 150.61 172.37 194.18 166.04 182.72 199.42 216.13 232.85 
1" 1.5" 2" 1.1 52.65 69.09 85.87 71.2 94.53 118.1 141.83 165.67 189.6 213.6 182.65 200.99 219.36 237.74 256.13 
1" 1.5" 2" 1.2 57.43 75.37 93.68 77.67 103.12 128.83 154.72 180.74 203.84 233.02 199.25 219.27 239.3 259.35 279.42 
1" 1.5" 2" 1.3 62.22 81.65 101.49 84.14 111.71 139.57 167.61 195.8 224.08 252.43 215.85 237.54 259.24 280.97 302.7 
1" 1.5" 2" 1.4 67 87.93 109.29 90.61 120.31 150.3 180.51 210.86 241.31 271.85 232.46 255.81 279.19 302.58 325.99 
1" 1.5" 2" 1.5 71.79 94.21 117.1 97.09 128.9 161.04 193.4 225.92 258.55 291.27 249.06 274.08 299.13 324.19 349.27 
1" 1.5" 2" 1.6 76.58 100.5 124.91 103.56 137.49 171.78 206.29 240.98 275.79 310.69 265.67 292.36 319.07 345.8 372.56 
1" 1.5" 2" 1.7 81.36 106.78 132.71 110.03 146.09 182.51 219.19 256.04 293.03 330.11 282.27 310.63 339.01 367.42 395.84 
1" 1.5" 2" 1.8 86.15 113.06 140.52 116.5 154.68 193.25 232.08 271.1 310.26 349.52 298.88 328.9 358.95 389.03 419.13 
1" 1.5" 2" 1.9 90.93 119.34 148.33 122.98 163.27 203.98 244.97 286.16 327.5 368.94 315.48 347.17 378.9 410.64 442.41 
1" 1.5" 2" 2 95.72 125.62 156.13 129.45 171.86 214.72 257.87 301.23 344.74 388.36 332.08 365.44 398.84 432.26 465.7 
1" 1.5" 2" 2.1 100.51 131.9 163.94 135.92 180.46 225.46 270.76 316.29 361.97 407.78 348.69 383.72 418.78 453.87 488.98 
1" 1.5" 2" 2.2 105.29 138.18 171.75 142.39 189.05 236.19 283.66 331.35 379.21 427.2 365.29 401.99 438.72 475.48 512.26 

ľĴŅĵŏľĨŋȮ8 ĜĬĺĬŒĵŐĔƟĺėĺŅĴľĬŅŐĬƞĬȮ64 kg/m3 ėƞŅĔŅĶĬņėĺŅĴĶƟŀĬȮ;Ȯ0.042 W/m K ŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻŐĺħĸƟŀĴȮ35°C 
 
 

http://mte.kmutt.ac.th/mte_learning/Energy_Conservation_in_Industrial_Plant/table/tb30.html


                                                                                                   ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-49 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
ĨŅĶŅĚĪňŗȮ2.7-10 ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺįĬńĚľŋƟĴĜĬĺĬŐėĸŏĞňĵĴĞŇĸŇŏĔĨ ĨŅĴėĺŅĴľĬŅĪňŗŏľĴŅŃĽĴ (W/m) 

ėĺŅĴľĬŅĜĬĺĬĪňŗŏľĴŅŃĽĴ 
ŀŋĦľĳŌĴŇĔƞŀĬ
ľŋƟĴ(°C) 

70 80 90 100 120 140 160 180 200 220 240 260 280 300 320 

49-93Ȯ
&°C) 

94-238Ȯ
&°C) 

239ů320Ȯ
&°C) 

ŀŋĦľĳŌĴŇľĸńĚ
ľŋƟĴŏĜĸňŗĵȮ&°C) 

41.77 41.44 46.10 44.29 47.36 50.46 53.60 56.75 59.91 63.08 59.07 61.50 63.93 66.37 68.80 

in. in. in. 
ėĺŅĴĽŌĚįĬńĚȮ
&m) 

ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬľĸńĚľŋƟĴĜĬĺĬĪňŗėĺŅĴľĬŅĪňŗŏľĴŅŃĽĴȮ&W/m) 

1" 1.5" 2" 0.50 27.08 35.63 44.39 37.14 49.42 61.85 74.38 86.98 99.64 112.33 96.28 106.00 115.73 125.47 135.21 
1" 1.5" 2" 0.60 32.49 42.76 53.27 44.57 59.31 74.23 89.26 104.38 119.56 134.80 115.54 127.20 138.88 150.56 162.25 
1" 1.5" 2" 0.70 37.91 49.89 62.15 52.00 69.19 86.60 104.14 121.78 139.49 157.26 134.80 148.40 162.02 175.65 189.30 
1" 1.5" 2" 0.80 43.33 57.01 71.03 59.43 79.08 98.97 119.01 139.18 159.42 179.73 154.05 169.60 185.17 200.75 216.34 
1" 1.5" 2" 0.90 48.74 64.14 79.90 66.86 88.96 111.34 133.89 156.57 179.35 202.19 173.31 190.80 208.31 225.84 243.38 
1" 1.5" 2" 1.00 54.16 71.27 88.78 74.28 98.85 123.71 148.77 173.97 199.29 224.66 192.57 212.00 231.46 250.93 270.42 
1" 1.5" 2" 1.10 59.57 78.40 97.66 81.71 108.73 136.08 163.64 191.37 219.20 247.12 211.82 233.20 254.60 276.03 297.46 
1" 1.5" 2" 1.20 64.99 85.52 106.54 89.14 118.62 148.45 178.52 208.76 239.13 269.59 231.08 254.40 277.75 301.12 324.51 
1" 1.5" 2" 1.30 70.41 92.65 115.42 96.57 128.50 160.82 193.40 226.16 259.06 292.06 250.34 275.60 300.90 326.21 351.55 
1" 1.5" 2" 1.40 75.82 99.78 124.30 104.00 138.39 173.19 208.28 243.56 278.98 314.52 269.60 296.80 324.04 351.31 378.59 
1" 1.5" 2" 1.50 81.24 106.90 133.17 111.43 148.27 185.56 223.15 260.95 298.91 336.99 288.85 318.00 347.19 376.40 405.63 
1" 1.5" 2" 1.60 86.65 114.03 142.05 118.86 158.16 197.93 238.03 278.35 318.84 359.45 308.11 339.20 370.33 401.49 432.67 
1" 1.5" 2" 1.70 92.07 121.16 150.93 126.28 168.04 210.30 252.91 295.75 338.77 381.92 327.37 360.40 393.48 426.59 459.72 
1" 1.5" 2" 1.80 97.48 128.28 159.81 133.71 177.93 222.68 267.78 313.14 358.69 404.39 346.62 381.60 416.63 451.68 486.76 
1" 1.5" 2" 1.90 102.90 135.41 168.69 141.14 187.81 235.05 282.66 330.54 378.62 426.85 365.88 402.80 439.77 476.77 513.80 
1" 1.5" 2" 2.00 108.32 142.54 177.56 148.57 197.70 247.42 297.54 347.94 398.55 449.32 385.14 424.01 462.92 501.87 540.84 
1" 1.5" 2" 2.10 113.73 149.66 186.44 156.00 207.58 259.79 312.41 365.34 418.48 471.78 404.39 445.21 486.06 526.96 567.89 
1" 1.5" 2" 2.20 119.15 156.79 195.32 163.43 217.47 272.16 327.29 382.73 438.40 494.25 423.65 466.41 509.21 552.05 594.93 

 ľĴŅĵŏľĨŋȮ8 ĜĬĺĬŐėĸŏĞňĵĴĞŇĸŇŏĔĨȮėĺŅĴľĬŅŐĬƞĬȮ135 kg/m3 ėƞŅĔŅĶĬņėĺŅĴĶƟŀĬȮ;Ȯ0.049 W/m K ŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻŐĺħĸƟŀĴȮ35°C 
 

http://mte.kmutt.ac.th/mte_learning/Energy_Conservation_in_Industrial_Plant/table/tb32.html
http://mte.kmutt.ac.th/mte_learning/Energy_Conservation_in_Industrial_Plant/table/tb32.html


ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ  0-50 

ĨŅĶŅĚĪňŗȮ2.7-11 ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺįĬńĚľŋƟĴĜĬĺĬŒĵľŇĬ ĨŅĴėĺŅĴľĬŅĪňŗŏľĴŅŃĽĴȮ&W/m) 

ėĺŅĴľĬŅĜĬĺĬĪňŗŏľĴŅŃĽĴ 
ŀŋĦľĳŌĴŇĔƞŀĬ
ľŋƟĴ(°C) 

70 80 90 100 120 140 160 180 200 220 240 260 280 300 320 

49-93Ȯ
&°C) 

94-238Ȯ
&°C) 

239ů320Ȯ
&°C) 

ŀŋĦľĳŌĴŇľĸńĚ
ľŋƟĴŏĜĸňŗĵȮ&°C) 

41.21 40.76 45.15 43.44 46.21 49.01 51.83 54.67 57.51 60.37 56.71 58.89 61.08 63.26 65.45 

in. in. in. 
ėĺŅĴĽŌĚįĬńĚȮ
&m) 

ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬľĸńĚľŋƟĴĜĬĺĬĪňŗėĺŅĴľĬŅĪňŗŏľĴŅŃĽĴȮ&W/m) 

1" 1.5" 2" 0.50 24.85 32.64 40.59 33.74 44.83 56.04 67.32 78.67 90.05 101.47 86.83 95.56 104.30 113.05 121.81 
1" 1.5" 2" 0.60 29.82 39.16 48.71 40.49 53.80 67.24 80.79 94.40 108.06 121.76 104.19 114.67 125.16 135.66 146.17 
1" 1.5" 2" 0.70 34.79 45.69 56.83 47.24 62.76 78.45 94.25 110.13 126.07 142.06 121.56 133.78 146.02 158.27 170.53 
1" 1.5" 2" 0.80 39.76 52.22 64.95 53.99 71.73 89.66 107.72 125.87 144.08 162.35 138.92 152.90 166.89 180.89 194.89 
1" 1.5" 2" 0.90 44.73 58.75 73.07 60.74 80.69 100.86 121.18 141.60 162.09 182.65 156.29 172.01 187.75 203.50 219.26 
1" 1.5" 2" 1.00 49.70 65.27 81.18 67.49 89.66 112.07 134.65 157.33 180.11 202.34 173.65 191.12 208.61 226.11 243.62 
1" 1.5" 2" 1.10 54.67 71.80 89.30 74.24 98.63 123.28 148.11 173.07 198.12 223.23 191.02 210.23 229.47 248.72 267.38 
1" 1.5" 2" 1.20 59.64 78.33 97.42 80.99 107.59 134.49 161.58 188.80 216.13 243.53 208.38 229.35 250.33 271.33 292.34 
1" 1.5" 2" 1.30 64.61 84.86 105.54 87.73 116.56 145.69 175.04 204.53 234.14 263.82 225.75 248.46 271.19 293.94 316.70 
1" 1.5" 2" 1.40 69.58 91.38 113.66 94.48 125.52 156.90 188.50 225.27 252.15 284.12 243.11 267.57 292.05 316.55 341.07 
1" 1.5" 2" 1.50 74.55 97.91 121.78 101.23 134.49 168.11 201.97 236.00 270.16 304.41 260.48 286.68 312.91 339.16 365.43 
1" 1.5" 2" 1.60 79.52 104.44 129.89 107.98 143.46 179.32 215.43 251.73 288.17 324.70 277.85 305.79 333.77 361.77 389.79 
1" 1.5" 2" 1.70 84.49 110.97 138.01 114.73 152.42 190.52 228.90 267.47 306.18 345.00 295.21 324.91 354.63 384.38 414.15 
1" 1.5" 2" 1.80 89.46 117.49 146.13 121.48 161.39 201.73 242.36 283.20 324.19 365.29 312.58 344.02 375.49 406.99 438.51 
1" 1.5" 2" 1.90 94.43 124.02 154.25 128.23 170.35 212.94 255.83 298.93 342.20 385.59 329.94 363.13 396.35 429.60 462.87 
1" 1.5" 2" 2.00 99.40 130.55 162.37 134.98 179.32 224.14 269.29 314.67 360.21 405.88 347.31 382.24 417.21 452.21 487.24 
1" 1.5" 2" 2.10 104.37 137.08 170.49 141.72 188.29 235.35 282.76 330.40 378.22 426.17 364.67 401.35 438.07 474.82 511.60 
1" 1.5" 2" 2.20 109.34 143.60 178.61 148.47 197.25 246.56 296.22 346.13 396.23 446.47 382.04 420.47 458.93 497.43 535.96 

ľĴŅĵŏľĨŋȮ8 ĜĬĺĬŒĵľŇĬȮėĺŅĴľĬŅŐĬƞĬȮ40-200 kg/m3 ėƞŅĔŅĶĬņėĺŅĴĶƟŀĬȮ;Ȯ0.044 W/m K ŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻŐĺħĸƟŀĴȮ35°C 

http://mte.kmutt.ac.th/mte_learning/Energy_Conservation_in_Industrial_Plant/table/tb31.html


                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-51 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĨńĺŀĵƞŅĚĪňŗȮ6 
ěŅĔĔŅĶĨĶĺěĽŀĭĶŃĭĭĪƞŀĕŀĚľĴƟŀœŀĬŘņĨŅĴĨńĺŀĵƞŅĚĪňŗȮ1ȮıĭĺƞŅĪƞŀœŀĬŘņĕĬŅħȮ0ŵȮėĺŅĴĵŅĺȮ50Ȯm,ȮœĴƞĴň
ĔŅĶľŋƟĴĜĬĺĬȮěĚėņĬĺĦıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟľŅĔĪƞŀėĺŅĴĵŅĺħńĚĔĸƞŅĺĩŌĔľŋƟĴħƟĺĵĜĬĺĬŒĵŐĔƟĺėĺŅĴ
ľĬŅŐĬƞĬȮ64 kg/m3 
ĺŇīňėņĬĺĦ 
ĔŅĶľŅėƞŅĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚĪƞŀĔƞŀĬľŋƟĴĜĬĺĬėĺŅĴĶƟŀĬ  

ĶŅĵĔŅĶ ĕƟŀĴŌĸĺńħŐĸŃėņĬĺĦ 
ŀŋĦľĳŌĴŇįŇĺĪƞŀĪňŗœĴƞľŋƟĴĜĬĺĬ ĺńħœħƟȮ180̄C (ŀŋĦľĳŌĴŇœŀĬŘņ' 
ėĺŅĴĵŅĺĪƞŀŐĸŃĕĬŅħŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚĪƞŀ
ĪńŘĚľĴħ 

ĪƞŀĕĬŅħȮ0ŵȮėĺŅĴĵŅĺȮ50 m 

ěņĬĺĬĺŅĸƢĺŐĸŃľĬƟŅŐĮĸĬĪńŘĚľĴħȮőħĵľĬƟŅ
ŐĮĸĬėŇħŏĮƦĬėĺŅĴĵŅĺŏĪňĵĭŏĪƞŅȮ0.4 Ĵ,/ĨńĺȮŐĸŃȮ
ĺŅĸƢĺėŇħŏĮƦĬėĺŅĴĵŅĺŏĪňĵĭŏĪƞŅȮ1.2 Ĵ,/Ĩńĺ 

ĺŅĸƢĺȮ0ŵȮěņĬĺĬȮ3 ĨńĺȮŐĸŃ 
ľĬƟŅŐĮĸĬȮ0ŵȮěņĬĺĬȮ6 Ĩńĺ 
ħńĚĬńŘĬȮėĺŅĴĵŅĺȮ&1.2 x 3) + (0.4 x 6) = 6 m 

ěŅĔĨŅĶŅĚȮ2.7-4 ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚĪƞŀœĴƞ
ľŋƟĴĜĬĺĬȮĪňŗŀŋĦľĳŌĴŇȮ180̄CȮĪƞŀĕĬŅħȮ2 ĬŇŘĺ 

ŀƞŅĬėƞŅœħƟȮ0.57 kW- m 
 

ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬĶŃĭĭėĺŅĴĶƟŀĬĕŀĚőĶĚĚŅĬ = 6,000 h/y 
ėƞŅĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĶĺĴ = 0.57(kW-m) x (50+6)(m) x 6,000(h/y) 

= 191,520.0 kWh-y 
 
ĔŅĶľŅėƞŅĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚĪƞŀľĸńĚľŋƟĴĜĬĺĬėĺŅĴĶƟŀĬ 

ĶŅĵĔŅĶ ĕƟŀĴŌĸĺńħŐĸŃėņĬĺĦ 
ĮĶŃŏĳĪĜĬĺĬ ĜĬĺĬŒĵŐĔƟĺėĺŅĴľĬŅŐĬƞĬȮ64 kg/m3 
ŀƞŅĬėƞŅĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚĜĬĺĬŒĵŐĔƟĺĪňŗ
ŀŋĦľĳŌĴŇįŇĺĪƞŀȮ180̄C ĕŀĚĪƞŀĕĬŅħȮ2 ĬŇŘĺ ěŅĔ
ĨŅĶŅĚĪňŗȮ2.7-6 ĩŉĚȮ2.7-8 

ėƞŅĔŅĶĽŌĠŏĽňĵȮ43.06 W- m ŀŋĦľĳŌĴŇıŊŘĬįŇĺľĸńĚ
ľŋƟĴĜĬĺĬŏĜĸňŗĵȮ45.36̄C 

ĬņėƞŅŀŋĦľĳŌĴŇįŇĺĪƞŀĔƞŀĬľŋƟĴĜĬĺĬœĮŏĸŊŀĔĕĬŅħ
ėĺŅĴľĬŅĜĬĺĬĪňŗŏľĴŅŃĽĴěŅĔĨŅĶŅĚĪňŗ 2.7-3 

œħƟėĺŅĴľĬŅĜĬĺĬȮ/,3ŵȮ&16Ȯkk,' 

ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬĶŃĭĭėĺŅĴĶƟŀĬĕŀĚőĶĚĚŅĬ = 3,000 h/y 
ėŇħŏĮƦĬėƞŅĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĶĺĴ 
 

= 43(W-m) x (50+6)&m'Ȯx 6,000(h/y)Ȯx 10-3  
= 14,448 kWh-y 

ėĺŅĴĶƟŀĬĽŌĠŏĽňĵĪňŗĸħĸĚěŅĔĔŅĶľŋƟĴĜĬĺĬ = 191,520.0 ů 14,448.0 = 177,072.0 kWh-y 
 
ľĴŅĵŏľĨŋ8ȮĔŅĶľŅėƞŅĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĕŀĚıŊŘĬįŇĺįĬńĚ ŒĝƟĺŇīňŏħňĵĺĔńĬĔńĭĔŅĶľŅėĺŅĴĶƟŀĬĽŌĠŏĽňĵĕŀĚĪƞŀȮ
őħĵŒĝƟĨŅĶŅĚĪňŗȮ2.7-5, ĨŅĶŅĚĪňŗȮ2.7-9 ĩŉĚȮ2.7-11 ĞŉŗĚĽŅĴŅĶĩľŅėƞŅĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬœħƟ  

 
 
 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-52 

 2.7.2 ĔŅĶĨĶĺěĽŀĭĔńĭħńĔœŀĬŘņ 

 ŏĶŅėĺĶħņŏĬŇĬĔŅĶĨĶĺěĽŀĭĔńĭħńĔœŀĬŘņŏĮƦĬĮĶŃěņŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ ĺŇīňĔŅĶĨĶĺěĽŀĭĔńĭħńĔȮȮ
œŀĬŘņĴňŀĵŌƞħƟĺĵĔńĬľĸŅĵĺŇīňȮŏĝƞĬ ĔŅĶĨĶĺěĽŀĭŀŋĦľĳŌĴŇĽŌĚĪňŗĪƞŀĪŅĚŏĕƟŅ ĔŅĶĨŇħĨńŘĚĔĶŃěĔĴŀĚŏľŖĬĪňŗĪƞŀ
ĪŅĚŀŀĔ ľĶŊŀĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĨĶĺěĽŀĭŀŋĸĨĶƟŅőĞĬŇėȮ&Ultrasonic Detector) ĮƤěěŋĭńĬĔńĭħńĔœŀĬŘņĽŅĴŅĶĩŒĝƟ
ĶƞĺĴĔńĭŏėĶŊŗŀĚĴŊŀĨĶĺěĽŀĭĪņŒľƟĽŅĴŅĶĩĪņĔŅĶĨĶĺěĽŀĭœħƟĚƞŅĵȮĨŅĴėŌƞĴŊŀĪňŗŐĬĭĴŅľĶŊŀĶŃĭĭĔŅĶĨĶĺěĨŇħĨŅĴ
őħĵģŅĬĕƟŀĴŌĸěŅĔėŀĴıŇĺŏĨŀĶƢ 
 

ĔŅĶĨĶĺěĽŀĭĔńĭħńĔœŀĬŘņ 

2,7,2,1ȮĶŅĵĔŅĶĨĶĺěĽŀĭĔńĭħńĔœŀĬŘņ 
1) ȮĴňĝƞĺĚĪňŗĔńĭħńĔœŀĬŘņŏĵŖĬĨńĺľĶŊŀœĴƞ 
0'ȮȮȮȮĔńĭħńĔœŀĬŘņıƞĬœŀĬŘņĪŇŘĚŀĵŌƞĨĸŀħŏĺĸŅľĶŊŀœĴƞ 
1'ȮȮȮȮĔńĭħńĔœŀĬŘņŀŋħĨńĬľĶŊŀœĴƞ 
2'ȮȮȮȮĺŅĸƢĺȮby-pass ĕŀĚĔńĭħńĔœŀĬŘņŏĮƕħĪŇŘĚŀĵŌƞľĶŊŀœĴƞ 
3'ȮȮȮȮĔŅĶĨŇħĨńŘĚĔńĭħńĔœŀĬŘņĩŌĔĨƟŀĚľĶŊŀœĴƞȮ(ĨņŐľĬƞĚȮĪŇĻĪŅĚȮĴŋĴ) 
4'ȮȮȮȮŏĸŊŀĔŒĝƟĝĬŇħĕŀĚĔńĭħńĔœŀĬŘņŏľĴŅŃĽĴĔńĭŀŋĮĔĶĦƢľĶŊŀœĴƞ 
5'ȮȮȮȮŀŋĮĔĶĦƢŒľƟėĺŅĴĶƟŀĬħƟĺĵœŀĬŘņĴňĮƤĠľŅŀŋĦľĳŌĴŇįŇħĮĔĨŇľĶŊŀŀŋĦľĳŌĴŇœĴƞĽĴŗņŏĽĴŀľĶŊŀœĴƞ 
6'ȮȮȮȮĔńĭħńĔœŀĬŘņĴňĬŘņĪƞĺĴŀĵŌƞľĶŊŀœĴƞ 
7'ȮȮȮȮĔńĭħńĔœŀĬŘņĪňŗĨŇħĨńŘĚŀĵŌƞŏľĴŅŃĽĴĔńĭėĺŅĴħńĬľĶŊŀœĴƞ 
/.'ȮȮȮĨŇħȮSight Glasses Check ŏıŊŗŀħŌĺƞŅĴňĔŅĶĶńŗĺľĶŊŀœĴƞ 
//'ȮȮŒĝƟȮUltrasonic ĨƟŀĚŀŅĻńĵėĺŅĴĝņĬŅĠŐĸŃĮĶŃĽĭĔŅĶĦƢĽŌĚ 
ĔńĭħńĔœŀĬŘņĴňĶŌŏĸŖĔŕȮŐĸŃĴňĽƞĺĬŏėĸŊŗŀĬœľĺľĸŅĵĝŇŘĬȮĩƟŅœĴƞĴňĔŅĶħŌŐĸĭņĶŋĚĶńĔļŅŏĮƦĬĮĶŃěņěŃŏĔŇħĔŅĶŀŋħĨńĬ
ĭŅĚĽƞĺĬľĶŊŀŀŋħĨńĬĪńŘĚľĴħœħƟŀĵƞŅĚĶĺħŏĶŖĺħƟĺĵĨŃĔĶńĬȮĽĬŇĴŐĸŃŀŊŗĬŕȮŏĮƦĬįĸŒľƟĔŅĶĮĸƞŀĵėŀĬŏħĬŏĽĪŀŀĔ
œħƟĝƟŅȮŀŀĔĬƟŀĵľĶŊŀœĴƞŀŀĔŏĸĵȮŏĔŇħŀŅĔŅĶĪňŗŏĶňĵĔĺƞŅȮŴĬŘņĕńĚŵȮŒĬŏėĶŊŗŀĚŀŋĮĔĶĦƢĔŅĶįĸŇĨĪņŒľƟįĸŇĨĝƟŅĸĚȮ
įĸįĸŇĨœĴƞœħƟėŋĦĳŅıĨŅĴĨƟŀĚĔŅĶȮŐĨƞĩƟŅĨŃĔĶńĬĽĬŇĴœĮĕńħĽƞĺĬŏėĸŊŗŀĬœľĺĪņŒľƟŏĮƕħėƟŅĚĨĸŀħŏĺĸŅȮěŃŏĔŇħȮ
œŀĬŘņĶńŗĺȮĽŇŘĬŏĮĸŊŀĚœŀĬŘņĴŅĔȮĔĶŃĭĺĬĔŅĶįĸŇĨœĴƞŏĮƦĬœĮĨŅĴĪňŗĨƟŀĚĔŅĶȮħńĚĬńŘĬȮĔńĭħńĔœŀĬŘņĪŋĔĨńĺŒĬőĶĚĚŅĬ
ěŉĚėĺĶœħƟĶńĭĔŅĶĨĶĺěĽŀĭŐĸŃĭņĶŋĚĶńĔļŅŐĔƟœĕŒľƟĪņĚŅĬŏĮƦĬĮĔĨŇŀĵƞŅĚĬƟŀĵȮ3ȮŏħŊŀĬėĶńŘĚ 
2,7,2,2ȮĽŅŏľĨŋĪňŗĪņŒľƟŀŋĮĔĶĦƢĪňŗŒĝƟœŀĬŘņĪņĚŅĬœĴƞħň 
1. ėŋĦĳŅıœŀĬŘņœĴƞħňȮ&œŀŏĮƖĵĔ*ȮėĺŅĴħńĬœŀĬŘņĨŗņĔĺƞŅıŇĔńħ*ȮŒĝƟĽŅĶŏėĴňĮĶŋĚŐĨƞĚĬŘņŏĸňŘĵĚŏĕƟŅľĴƟŀœŀĬŘņœĴƞ
ĩŌĔĨƟŀĚ' 

2. ĶŃĭĭœŀĬŘņĪņĚŅĬœĴƞħňȮ&ĬŘņĕńĚŒĬŏėĶŊŗŀĚŀŋĮĔĶĦƢĪňŗŒĝƟœŀĬŘņ*ȮĴňĔŅĶĔńħĔĶƞŀĬ*ȮĶńŗĺ*ȮĽńŗĬĽŃŏĪŊŀĬ' 
3. ŒĝƟĔńĭħńĔœŀĬŘņœĴƞĩŌĔĨƟŀĚĔńĭĚŅĬȮ 
4. ĨŇħĨńŘĚĔńĭħńĔœŀĬŘņœĴƞĩŌĔĨƟŀĚȮ&ėŀĬŏħĬŏĽĪœĴƞĽŅĴŅĶĩľŅĪŅĚœľĸŀŀĔœĮĵńĚĔńĭħńĔœŀĬŘņœħƟ*ȮœĴƞŀĵŌƞĪňŗěŋħ
ĨŗņĽŋħŒĬĶŃĭĭ*ȮĴňĕĬŅħœĴƞĩŌĔĨƟŀĚĔńĭŀńĨĶŅĔŅĶœľĸĕŀĚœŀĬŘņ-ėŀĬŏħĬŏĽĪ' 

        Ĕ'ȮȮȮȮĕĬŅħŏĸŖĔœĮȮ&Under Size'ȮĮĸƞŀĵėŀĬŏħĬŏĽĪœħƟĬƟŀĵĔĺƞŅėŀĬŏħĬŏĽĪĪňŗŏĔŇħĕŉŘĬȮŏĔŇħŀŅĔŅĶȮ
ŴĬŘņĕńĚŵ 

        ĕ'ȮȮȮȮĕĬŅħŒľĠƞœĮȮ&Oversize'ȮĮĸƞŀĵėŀĬŏħĬŏĽĪœħƟĴŅĔĔĺƞŅĪňŗŏĔŇħĪņŒľƟĴňĔŅĶŏĮƕħ+ĮƕħĩňŗĴŅĔȮĺŅĸƢĺ
ŐĸŃĭƞŅĺŅĸƢĺĽŉĔľĶŀŏĶŖĺȮŐĸŃŏĔŇħĔŅĶĶńŗĺĕŀĚœŀĬŘņĕŉŘĬœħƟ 

5. ĽŇŗĚĽĔĮĶĔȮŐĸŃľĶŊŀėƟŀĬĬŘņȮěŃĪņŒľƟĔńĭħńĔœŀĬŘņœĴƞĪņĚŅĬ-ĝņĶŋħ 
6. ĴňŀŅĔŅĻŒĬœŀĬŘņ 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-53 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 2.7.3 ĔŅĶĨĶĺěĽŀĭĶŃĭĭĪƞŀĽƞĚěƞŅĵœŀĬŘņ 

 œĴƞĺƞŅěŃŏĮƦĬœŀĬŘņľĶŊŀĬŘņľĶŊŀŀŅĔŅĻ ĨƞŅĚĔŖĨƟŀĚĽƞĚħƟĺĵĶŃĭĭĪƞŀ ĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬŏĬŊŗŀĚěŅĔ
ĶŃĭĭĪƞŀĽƞĚĬńĭŏĮƦĬĔŅĶĽŌĠŏĽňĵĪňŗĴŅĔ ħńĚĬńŘĬȮĔŅĶĨĶĺěĽŀĭĶŃĭĭĪƞŀŀĵƞŅĚŏėĶƞĚėĶńħěŉĚĬńĭŏĮƦĬěŋħŏĶŇŗĴĨƟĬĕŀĚ
ĔŅĶĮĶŃľĵńħıĸńĚĚŅĬĪňŗħň 

ĔŅĶĨĶĺěĽŀĭĶŃĭĭĪƞŀĽƞĚěƞŅĵœŀĬŘņ 
1) ĶŃĭĭĪƞŀĝŜŅĶŋħľĶŊŀœĴƞ 
2) ĴňĶŀĵĶńŗĺěŅĔĕƟŀĨƞŀĨƞŅĚŕȮ&ľĬƟŅŐĮĸĬȮĺŅĸƢĺȮŏĮƦĬĨƟĬ'ȮľĶŊŀœĴƞ 
3) ĴňĶŀĵĶńŗĺěŅĔĭĶŇŏĺĦĶŀĵŏĝŊŗŀĴľĶŊŀŏĔĸňĵĺĨƞŀľĶŊŀœĴƞ 
4) ĴňĶŃĭĭĪƞŀĞŉŗĚœĴƞŒĝƟŀĵŌƞľĶŊŀœĴƞ 
5) ĴňĪƞŀœŀĬŘņĭŅĚĽƞĺĬŐĝƞŀĵŌƞŒĬĬŘņĭƟŅĚľĶŊŀœĴƞ 
6) ĴňĔŅĶĶńŗĺěŅĔĸŇŘĬĬŇĶĳńĵľĶŊŀœĴƞ 
7) ĴňĶŃĭĭĪƞŀœŀĬŘņĞŉŗĚŏĮĸŊŀĵŀĵŌƞľĶŊŀœĴƞ 

 2.7.4 ĔŅĶŒĝƟĺŅĸƢĺŀĵƞŅĚĩŌĔĨƟŀĚ 

 ĨĶĺěħŌĺƞŅĺŅĸƢĺĕŀĚŏĝŊŘŀŏıĸŇĚœŀĬŘņŐĸŃŀŅĔŅĻ ŏĮƦĬĨƟĬ ĪŜŅĚŅĬœħƟŀĵƞŅĚĽĴĭŌĶĦƢľĶŊŀœĴƞȮĬŀĔěŅĔĬňŘ
ěŃĨƟŀĚĨĶŃľĬńĔœĺƟħƟĺĵĺƞŅĺŅĸƢĺŏĮƦĬĽŇŗĚĪňŗĶńŗĺœħƟ ĔŅĶĸŊĴĮƕħĺŅĸƢĺľĶŊŀĮƕħœĴƞĽĬŇĪľĸńĚĔŅĶĮĢŇĭńĨŇĚŅĬĴňĽƞĺĬŒľƟĽŌĠŏĽňĵ
ıĸńĚĚŅĬœħƟŀĵƞŅĚĴŅĔĴŅĵĪňŏħňĵĺ ħńĚĬńŘĬėĺĶĮĶŃľĵńħıĸńĚĚŅĬőħĵĔŅĶŏĮƕħĮƕħĺŅĸƢĺŒľƟĩŌĔĨƟŀĚ 

ĔŅĶŒĝƟĺŅĸƢĺŀĵƞŅĚĩŌĔĨƟŀĚ 
1) ĴňĔŅĶĶńŗĺěŅĔĺŅĸƢĺľĶŊŀœĴƞ 
2) ĨĶĺěħŌŀňĔėĶńŘĚľĬŉŗĚĺƞŅĸŊĴĮƕħĺŅĸƢĺĕĦŃŏĸŇĔĚŅĬľĶŊŀĕĦŃľĵŋħıńĔľĶŊŀœĴƞ 
3) ĴňĔŅĶĔŜŅľĬħŐĸŃĨŇħĮĶŃĔŅĻĝŊŗŀįŌƟĶńĭįŇħĝŀĭŒĬĔŅĶŏĮƕħĮƕħĺŅĸƢĺľĶŊŀœĴƞ 
4) ŏĮƕħĺŅĸƢĺŏĔŇĬěŜŅŏĮƦĬľĶŊŀœĴƞ 
5) ĴňĮƚŅĵŐĽħĚĔŅĶŏĮƕħĮƕħĕŀĚĺŅĸƢĺľĶŊŀœĴƞ 
6) ĺŅĸƢĺĪňŗĨŇħĨńŘĚŏľĴŅŃĽĴĔńĭėĺŅĴħńĬľĶŊŀœĴƞ 
7) ĨŜŅŐľĬƞĚĨŇħĨńŘĚĺŅĸƢĺŏľĴŅŃĽĴľĶŊŀœĴƞ 
8) ŒĝƟĺŅĸƢĺĪńŘĚȮŕȮĪňŗĝŜŅĶŋħľĶŊŀœĴƞ 

 
2,8ȮĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĶŃĭĭėŀĬŏħĬŏĽĪ 

 œŀĬŘņŏĮƦĬıĸńĚĚŅĬĪňŗĴňĮĶŃőĵĝĬƢŀĵƞŅĚĵŇŗĚȮŀĵƞŅĚœĶĔŖĨŅĴȮĮĶŇĴŅĦėĺŅĴĶƟŀĬĪňŗĴňŀĵŌƞŒĬœŀĬŘņĪňŗŀŋĮĔĶĦƢȮȮȮ
œŀĬŘņĪńŗĺœĮĬņĴŅŒĝƟĚŅĬěŃĴňŏıňĵĚėĺŅĴĶƟŀĬŐİĚĕŀĚĔŅĶėĺĭŐĬƞĬŏĪƞŅĬńŘĬȮĽƞĺĬėĺŅĴĶƟŀĬĽńĴįńĽȮėŊŀȮėĺŅĴĶƟŀĬĪňŗĴň
ŀĵŌƞŒĬĬŘņėĺĭŐĬƞĬĴńĔěŃĩŌĔĮĸƞŀĵĪŇŘĚœĮŒĬĭĶĶĵŅĔŅĻ  
 ľŅĔŏĶŅĽŅĴŅĶĩĬņėĺŅĴĶƟŀĬŒĬĬŘņėĺĭŐĬƞĬĔĸńĭĴŅŒĝƟĮĶŃőĵĝĬƢœħƟĪńŘĚľĴħŐĸƟĺȮŀńĨĶŅĽƞĺĬĕŀĚėĺŅĴ
ĶƟŀĬĪňŗĬņĔĸńĭĴŅŒĝƟĨƞŀėĺŅĴĶƟŀĬĪńŘĚľĴħŒĬœŀĬŘņŀŅěěŃĴňėƞŅĽŌĚĩŉĚȮ0.+1.%ȮĬŀĔěŅĔĬńŘĬȮĵŇŗĚėĺŅĴħńĬĽŌĚĕŉŘĬ
ŏĪƞŅŒħȮŀńĨĶŅĽƞĺĬĬňŘĵŇŗĚĽŌĚĕŉŘĬŏĪƞŅĬńŘĬȮŀňĔĪńŘĚĬŘņėŀĬŏħĬŏĽĪĽŃŀŅħĔĺƞŅĬŘņĮƚŀĬȮħńĚĬńŘĬěŃĽƞĚįĸŒľƟĽŅĴŅĶĩĸħĔŅĶ
ĽŌĠŏĽňĵĬŘņŐĸŃėĺŅĴĶƟŀĬěŅĔĔŅĶőĭĸĺƢħŅĺĬƢœħƟȮħńĚĬńŘĬěŉĚĨƟŀĚıĵŅĵŅĴŏĪƞŅĪňŗěŃĪņœħƟĪňŗěŃœĴƞĮĸƞŀĵĬŘņėĺĭŐĬƞĬĪŇŘĚ
œĮŒĬĭĶĶĵŅĔŅĻȮ 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-54 

 2.8.1 ĔŅĶŒĝƟėŀĬŏħĬŏĽĪ 

 ĬŘņėĺĭŐĬƞĬȮ&ėŀĬŏħĬŏĽĪ'ȮĩŊŀŏĮƦĬĬŘņĪňŗĽŃŀŅħĴŅĔȮĩƟŅœĴƞĴňĽŇŗĚĮĸŀĴĮĬŏĔŇħĕŉŘĬŒĬĶŃĭĭĽƞĚěƞŅĵĬŘņȮ
ŐĸŃĵńĚĴňıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĴŅĔȮħńĚĬńŘĬėĺĶĬņĔĸńĭĴŅŒĝƟŏĮƦĬĬŘņĮƚŀĬľĴƟŀœŀĬŘņȮěŃĽŅĴŅĶĩĸħĨƟĬĪŋĬĬŘņĮƚŀĬȮ
ĸħŀńĨĶŅĔŅĶőĭĸĺƢħŅĺĬƢŐĸŃŏıŇŗĴĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņȮŀĵƞŅĚœĶĔŖĨŅĴĨƟŀĚĶŃĴńħĶŃĺńĚœĴƞŒľƟĴňĽŇŗĚĮĸŀĴĮĬȮŏĝƞĬȮ
ŀŅĔŅĻĸŃĸŅĵŒĬĬŘņȮĬŘņĴńĬŐĸŃĽĬŇĴŏľĸŖĔĨƞŅĚŕȮľĶŊŀĕŀĚŏľĸĺŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŏĕƟŅĴŅĮŃĮĬȮŏĮƦĬĨƟĬȮĔĶĦňĪňŗ
œĴƞĽŅĴŅĶĩľĸňĔŏĸňŗĵĚĽŇŗĚĮĸŀĴĮĬœħƟȮŒľƟĬņĔĸńĭĴŅŒĝƟŐĨƞėĺŅĴĶƟŀĬŀĵƞŅĚŏħňĵĺȮőħĵĵŀĴĪňŗěŃœĴƞĬņĬŘņĔĸńĭĴŅŒĝƟ 

 2,8,1,1ȮĺŇīňĬņȮėŀĬŏħĬŏĽĪĔĸńĭĴŅŒĝƟŐĭƞĚŏĮƦĬĺŇīňĽƞĚĔĸńĭħƟĺĵėĺŅĴħńĬĕŀĚĨńĺŏŀĚŐĸŃĺŇīňĽŌĭħƟĺĵĮƤƩĴ 

/'ȮĺŇīňĽƞĚĔĸńĭħƟĺĵėĺŅĴħńĬĕŀĚĨńĺŏŀĚ ěŃŒĝƟȮBack PressureȮĕŀĚėŀĬŏħĬŏĽĪĽƞĚĔĸńĭ
ħƟĺĵĪƞŀȮRecoveryȮœĮĵńĚĩńĚěƞŅĵĬŘņŏĸňŘĵĚľĴƟŀœŀĬŘņȮĺŇīňĬňŘĴňĮĶŃĽŇĪīŇįĸħňŒĬĔĶĦňĪňŗėĺŅĴħńĬŒĝƟĚŅĬĕŀĚŀŋĮĔĶĦƢȮȮȮ
œŀĬŘņĨƞŅĚŕȮĴňėƞŅėƞŀĬĕƟŅĚĽŌĚȮŐĸŃĶŃĵŃĪŅĚœĮĵńĚĩńĚěƞŅĵĬŘņŏĸňŘĵĚľĴƟŀœŀĬŘņĴňĶŃĵŃĪŅĚœĴƞœĔĸĴŅĔ 

0'ȮĺŇīňĽƞĚĔĸńĭħƟĺĵĮƤƩĴ ĵńĚŐĭƞĚŏĮƦĬŐĭĭŏĮƕħĔńĭŐĭĭĮƕħőħĵŐĭĭŏĮƕħěŃĶĺĭĶĺĴėŀĬŏħĬŏĽĪ
ŒĽƞĩńĚŏĮƕħȮ&Recovery Tank'ȮĔƞŀĬȮŐĸƟĺŒĝƟĮƤƩĴĽŌĭœĮĵńĚĩńĚěƞŅĵĬŘņŏĸňŘĵĚľĴƟŀœŀĬŘņȮŀĵƞŅĚœĶĔŖĨŅĴȮŏĬŊŗŀĚěŅĔėŀĬŏħĬ
ŏĽĪĴňŀŋĦľĳŌĴŇĽŌĚȮěŉĚĨƟŀĚĶŃĴńħĶŃĺńĚŒĬĔŅĶŏĸŊŀĔĮĶŃŏĳĪŐĸŃĔņľĬħĨņŐľĬƞĚĕŀĚĮƤƩĴȮŒĬĔĶĦňĕŀĚĮƤƩĴĪńŗĺœĮȮȮȮȮ
ěŃĶŀĚĶńĭėŀĬŏħĬŏĽĪĪňŗĴňŀŋĦľĳŌĴŇĽŌĚĽŋħœĴƞŏĔŇĬȮ5.+6.°CȮŏıŊŗŀĮƚŀĚĔńĬȮCavitationsȮĽƞĺĬŐĭĭĮƕħěŃŒĝƟĮƤƩĴĞŉŗĚ
ŀŀĔŐĭĭĴŅĽņľĶńĭȮDrain RecoveryȮőħĵŏĜıŅŃȮĮƤƩĴĬňŘěŃĽŅĴŅĶĩĨŇħĨńŘĚœĺƟĔĸŅĚĪŅĚĪƞŀȮDrain RecoveryȮœħƟȮ
ŐĸŃĽŌĭŀńħĽƞĚœĮĵńĚĩńĚĬŘņŏĸňŘĵĚľĴƟŀœŀĬŘņȮľĶŊŀĽƞĚœĮĵńĚľĴƟŀœŀĬŘņőħĵĨĶĚĔŖœħƟ 
 ĔŅĶĬņĬŘņėĺĭŐĬƞĬĔĸńĭĴŅŒĝƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıěŃĨƟŀĚŀŀĔŐĭĭĪƞŀĬņĔĸńĭĬŘņėĺĭŐĬƞĬ
ŀĵƞŅĚŏľĴŅŃĽĴȮĔĸƞŅĺėŊŀȮĽĴĭńĨŇĕŀĚĕŀĚŏľĸĺĳŅĵŒĬĪƞŀėŀĬŏħĬŏĽĪŏĮƦĬĔĶŃŐĽĕŀĚœľĸĽŀĚĽĩŅĬŃȮœħƟŐĔƞȮȮȮȮȮ
œŀĬŘņŐĲĸĝĔńĭĬŘņėŀĬŏħĬŏĽĪȮħńĚĬńŘĬŒĬĔŅĶŀŀĔŐĭĭĪƞŀėŀĬŏħĬŏĽĪȮőħĵĩŊŀĺƞŅŏĮƦĬĪƞŀĬŘņŀŋƞĬĪňŗĴňŐĨƞĬŘņėŀĬŏħĬ
ŏĽĪȮĞŉŗĚŏĔŇħěŅĔœŀĬŘņėĺĭŐĬƞĬŏıňĵĚŀĵƞŅĚŏħňĵĺȮŒĬĪŅĚĮĢŇĭńĨŇŐĸƟĺĪƞŀěŃĴňĕĬŅħŏĸŖĔœĮȮĪņŒľƟėĺŅĴŏĶŖĺĕŀĚĕŀĚ
œľĸĳŅĵŒĬĪƞŀĽŌĚŏĔŇĬœĮĴŅĔȮėĺŅĴħńĬĽŌĠŏĽňĵŏıŇŗĴĕŉŘĬȮĪņŒľƟȮBack PressureȮĕŀĚĔńĭħńĔœŀĬŘņŏıŇŗĴĽŌĚĕŉŘĬȮ
ĽƞĚįĸĪņŒľƟĔńĭħńĔœŀĬŘņĴňėĺŅĴěŋȮ&Capacity'ȮœĴƞŏıňĵĚıŀœħƟȮȮĝƞĺĚėĺŅĴŏĶŖĺĕŀĚĕŀĚœľĸĳŅĵŒĬĪƞŀĪňŗŏľĴŅŃĽĴ
ěŃŏĪƞŅĔńĭȮ5+15Ȯm/sȮĬŀĔěŅĔĬňŘȮœŀĬŘņŐĲĸĝĪňŗŏĔŇħĕŉŘĬŒĬĪƞŀœĴƞŏıňĵĚŐĨƞěŃĕńħĕĺŅĚĔŅĶœľĸĨŅĴĮĔĨŇĕŀĚĬŘņėŀĬ
ŏħĬŏĽĪĪƞŅĬńŘĬȮŐĨƞĵńĚĪņŒľƟĔńĭħńĔœŀĬŘņĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶŃĭŅĵĸħĸĚŀňĔħƟĺĵȮěŉĚĨƟŀĚıĵŅĵŅĴŏĪƞŅĪňŗěŃĪņœħƟ
ŒĬĔŅĶŀŀĔŐĭĭĪƞŀœĴƞŒľƟŏĔŇħĕŀĚœľĸĽŀĚĽĩŅĬŃĕŉŘĬ 
 

ĨŅĶŅĚĪňŗȮ2.8-1 ĕĬŅħĕŀĚĪƞŀŒĬĔŅĶĬņėŀĬŏħĬŏĽĪĔĸńĭĪňŗŏľĴŅŃĽĴ 
ĕĬŅħĪƞŀȮmmȮ&inch)  ĮĶŇĴŅĦĽŌĚĽŋħȮ&kg/h' 

15 (1/2) 160 
20 (3/4) 370 
25 (1) 700 

32 (1-1/4) 1,500 
40 (1-1/2) 2,300 

50 (2) 4,500 
65 (2-1/2) 9,000 

80 (3) 14,000 
100 (4) 29,000 

 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-55 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 2,8,1,2ȮĔŅĶėņĬĺĦŀŋĦľĳŌĴŇĬŘņľĸńĚěŅĔįĽĴĔńĭėŀĬŏħĬŏĽĪ  

/'ȮȮĺńħŀŋĦľĳŌĴŇĕŀĚĬŘņĪňŗěŃĬņœĮįĽĴĔńĭėŀĬŏħĬŏĽĪȮŐĸŃŀŋĦľĳŌĴŇėŀĬŏħĬŏĽĪ őħĵŒĝƟ
ŏėĶŊŗŀĚĴŊŀĺńħŀŋĦľĳŌĴŇĬŘņŒĬĨņŐľĬƞĚĪňŗĬŘņŐĸŃėŀĬŏħĬŏĽĪĔƞŀĬŏĕƟŅįĽĴ  

0'Ȯ ĮĶŃŏĴŇĬľĶŊŀĨĶĺěĺńħĽńħĽƞĺĬĶŃľĺƞŅĚėŀĬŏħĬŏĽĪĨƞŀĬŘņĪňŗŏĕƟŅįĽĴ 
1'Ȯ ĬņėƞŅŀŋĦľĳŌĴŇĬŘņĪňŗŏĕƟŅįĽĴŐĸŃėŀĬŏħĬŏĽĪ ĶĺĴĪńŘĚĽńħĽƞĺĬĶŃľĺƞŅĚėŀĬŏħĬŏĽĪĨƞŀĬŘņ

œĮŏĮƕħĨŅĶŅĚĪňŗȮ2.8-2 őħĵĕŉŘĬŀĵŌƞĔńĭŀŋĦľĳŌĴŇĬŘņĪňŗŏĕƟŅįĽĴĔńĭėŀĬŏħĬŏĽĪěŃœħƟŀŋĦľĳŌĴŇĬŘņľĸńĚěŅĔįĽĴĔńĭėŀĬ
ŏħĬŏĽĪ  
 ĔŅĶľŅŀŋĦľĳŌĴŇĬŘņĮƚŀĬľĸńĚįĽĴĔńĭėŀĬŏħĬŏĽĪŐĸŃĮĶŇĴŅĦıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĪňŗĮĶŃľĵńħ
œħƟěŅĔĔŅĶŒĝƟėŀĬŏħĬŏĽĪĽŅĴŅĶĩėņĬĺĦœħƟěŅĔĔŅĶĽĴħŋĸĴĺĸŐĸŃıĸńĚĚŅĬ 

 
  
 
 
 
 
 
 
ŏĴŊŗŀ CDm  = ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņėŀĬŏħĬŏĽĪ*Ȯkg/s  

Mm  = ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņŏĕƟŅįĽĴ*Ȯkg/s 
Wm  = ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņľĸńĚįĽĴȮ&ĬŘņĮƚŀĬľĴƟŀœŀĬŘņ'*Ȯkg/s 

t1  = ŀŋĦľĳŌĴŇėŀĬŏħĬŏĽĪĪňŗŏĕƟŅįĽĴ*Ȯ°C 
t2  =  ŀŋĦľĳŌĴŇĬŘņŏĕƟŅįĽĴ* °C  
t3  =  ŀŋĦľĳŌĴŇĬŘņľĸńĚěŅĔĔŅĶįĽĴľĶŊŀŀŋĦľĳŌĴŇĬŘņĮƚŀĬľĴƟŀœŀĬŘņ* °C  
LHV  =  ėƞŅėĺŅĴĶƟŀĬĨŗņĕŀĚŏĝŊŘŀŏıĸŇĚ*ȮkJ/kg 
hB  =  ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņ  
Cp  =  ėƞŅėĺŅĴěŋėĺŅĴĶƟŀĬĕŀĚĬŘņ*Ȯ4 .187 kJ/kg °C 
 

ĨŅĶŅĚĪňŗȮ2.8-2 ŀŋĦľĳŌĴŇĕŀĚĬŘņľĸńĚěŅĔįĽĴĔńĭėŀĬŏħĬŏĽĪ (t3; °C) 
 

ŀŋĦľĳŌĴŇĬŘņĪňŗ
ŏĕƟŅįĽĴ 
(oC)  

ŀŋĦľĳŌĴŇėŀĬ
ŏħĬŏĽĪȮ&oC) 

ŀńĨĶŅĽƞĺĬįĽĴĶŃľĺƞŅĚȮ&ėŀĬŏħĬŏĽĪȮ8ȮĬŘņ' 

10:90 20:80 30:70 40:60 50:50 60:40 70:30 80:20 90:10 

25 60 28.5 32.0 35.5 39.0 42.5 46.0 49.5 53.0 56.5 
70 29.5 34.0 38.5 43.0 47.5 52.0 56.5 61.0 65.5 
80 30.5 36.0 41.5 47.0 52.5 58.0 63.5 69.0 74.5 
90 31.5 38.0 44.5 51.0 57.5 64.0 70.5 77.0 83.5 
100 32.5 40.0 47.5 55.0 62.5 70.0 77.5 85.0 92.5 
110 33.5 42.0 50.5 59.0 67.5 76.0 84.5 93.0 101.5 

30 60 33.0 36.0 39.0 42.0 45.0 48.0 51.0 54.0 57.0 
70 34.0 38.0 42.0 46.0 50.0 54.0 58.0 62.0 66.0 
80 35.0 40.0 45.0 50.0 55.0 60.0 65.0 70.0 75.0 

              ĽĴħŋĸĴĺĸ    W CD Mm m m= +       &0,3' 

ĽĴħŋĸėĺŅĴĶƟŀĬ    3 1 2W p CD p M pm c t m c t m c t= +    &0,4' 

ŀŋĦľĳŌĴŇľĸńĚěŅĔįĽĴ  1 2

3

CD p M p

W p

m c t m c t
t

m c

+
=    &0,5' 

ĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗĮĶŃľĵńħ  3 2( )W p

B

m c t t
Fuel saving

LHV h

-
=

Ö
   &0,6' 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-56 

ŀŋĦľĳŌĴŇĬŘņĪňŗ
ŏĕƟŅįĽĴ 
(oC)  

ŀŋĦľĳŌĴŇėŀĬ
ŏħĬŏĽĪȮ&oC) 

ŀńĨĶŅĽƞĺĬįĽĴĶŃľĺƞŅĚȮ&ėŀĬŏħĬŏĽĪȮ8ȮĬŘņ' 

10:90 20:80 30:70 40:60 50:50 60:40 70:30 80:20 90:10 

90 36.0 42.0 48.0 54.0 60.0 66.0 72.0 78.0 84.0 
100 37.0 44.0 51.0 58.0 65.0 72.0 79.0 86.0 93.0 
110 38.0 46.0 54.0 62.0 70.0 78.0 86.0 94.0 102.0 

35 60 37.5 40.0 42.5 45.0 47.5 50.0 52.5 55.0 57.5 
70 38.5 42.0 45.5 49.0 52.5 56.0 59.5 63.0 66.5 
80 39.5 44.0 48.5 53.0 57.5 62.0 66.5 71.0 75.5 
90 40.5 46.0 51.5 57.0 62.5 68.0 73.5 79.0 84.5 
100 41.5 48.0 54.5 61.0 67.5 74.0 80.5 87.0 93.5 
110 42.5 50.0 57.5 65.0 72.5 80.0 87.5 95.0 102.5 

40 60 42.0 44.0 46.0 48.0 50.0 52.0 54.0 56.0 58.0 
70 43.0 46.0 49.0 52.0 55.0 58.0 61.0 64.0 67.0 
80 44.0 48.0 52.0 56.0 60.0 64.0 68.0 72.0 76.0 
90 45.0 50.0 55.0 60.0 65.0 70.0 75.0 80.0 85.0 
100 46.0 52.0 58.0 64.0 70.0 76.0 82.0 88.0 94.0 
110 47.0 54.0 61.0 68.0 75.0 82.0 89.0 96.0 103.0 

 
 2.8.2ȮĔŅĶĬņœŀĬŘņŐĲĸĝĔĸńĭĴŅŒĝƟ 

 œŀĬŘņŐĲĸĝŏĮƦĬœŀĬŘņĪňŗĽŅĴŅĶĩĬņĔĸńĭĴŅŒĝƟĮĶŃőĵĝĬƢœħƟĔńĭŀŋĮĔĶĦƢĪňŗŒĝƟœŀĬŘņėĺŅĴħńĬĨŗņ ĮĶŇĴŅĦ
œŀĬŘņŐĲĸĝěŃĴŅĔĕŉŘĬŏĴŊŗŀėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚėĺŅĴħńĬėŀĬŏħĬŏĽĪĔńĭėĺŅĴħńĬĕŀĚœŀĬŘņŐĲĸĝĴŅĔ     
œŀĬŘņŐĲĸĝŏĔŇħĕŉŘĬœħƟőħĵĔŅĶĬņėŀĬŏħĬŏĽĪĪňŗŀŀĔěŅĔĔńĭħńĔœŀĬŘņȮ&Steam trap) ĴŅĶĺĴĔńĬŐĸƟĺĨƞŀŏĕƟŅĔńĭĩńĚ
ŐĲĸĝȮĞŉŗĚĴňėĺŅĴħńĬĨŗņĔĺƞŅėĺŅĴħńĬėŀĬŏħĬŏĽĪ ěŃĪņŒľƟėŀĬŏħĬŏĽĪŏĔŇħĔŅĶĶŃŏľĵĔĸŅĵŏĮƦĬœŀ &ĶŌĮĪňŗȮ2.8-1'Ȯ
ĞŉŗĚœŀĬŘņŐĲĸĝĪňŗœħƟěŅĔĩńĚŐĲĸĝĬňŘĽŅĴŅĶĩĬņœĮŒĝƟĔńĭŀŋĮĔĶĦƢĪňŗŒĝƟœŀĬŘņėĺŅĴħńĬĨŗņ ĽņľĶńĭĕĬŅħĕŀĚĩńĚœŀĬŘņ
ŐĲĸĝĪňŗŏľĴŅŃĽĴĽŅĴŅĶĩħŌœħƟěŅĔȮĨŅĶŅĚĪňŗȮ2.8-3 
 
 2,8,2,1ȮĔŅĶėņĬĺĦĶƟŀĵĸŃĕŀĚĮĶŇĴŅĦœŀĬŘņŐĲĸĝ 

/'ȮĨĶĺěĺńħėĺŅĴħńĬĕŀĚĬŘņĶƟŀĬĔƞŀĬŏĕƟŅĩńĚŐĲĸĝľĶŊŀĔƞŀĬĸħėĺŅĴħńĬȮ&ħƟŅĬėĺŅĴħńĬĽŌĚ' 
őħĵŒĝƟŏėĶŊŗŀĚĴŊŀĺńħėĺŅĴħńĬ  

0'ȮĨĶĺěĺńħėĺŅĴħńĬĕŀĚœŀĬŘņľĸńĚěŅĔŏĕƟŅĩńĚŐĲĸĝľĶŊŀľĸńĚěŅĔĸħėĺŅĴħńĬ (ħƟŅĬėĺŅĴħńĬ
Ĩŗņ'ȮőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĺńħėĺŅĴħńĬ  

1'ȮĬņėĺŅĴħńĬĪńŘĚĽŀĚœĮŏĮƕħĨŅĶŅĚĪňŗȮ2.8-4 ěŃœħƟĶƟŀĵĸŃĕŀĚœŀĬŘņŐĲĸĝĪňŗŏĔŇħ 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-57 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
 

ĶŌĮĪňŗȮ2.8-1 ĔŅĶŏĔŇħœŀĬŘņŐĲĸĝ  
 
 

ĨŅĶŅĚĪňŗȮ2.8-3 ĕĬŅħĕŀĚĩńĚœŀŐĲĸĝĪňŗŏľĴŅŃĽĴ 
ĮĶŇĴŅĦėŀĬŏħĬ
ŏĽĪ  

(kg/h' 

ĕĬŅħĕŀĚĩńĚœŀĬŘņŐĲĸĝ 
ŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚ 

(mm' 
ėĺŅĴĽŌĚ (mm' 

900 150 940 
2,250 200 940 
4,500 300 1,000 
9,000 380 1,100 
13,000 460 1,200 
16,000 500 1,400 
20,000 600 1,400 
34,000 760 1,400 
50,000 920 1,500 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-58 

ĨŅĶŅĚĪňŗȮ2.8-4 ĶƟŀĵĸŃĕŀĚĮĶŇĴŅĦĔŅĶŏĔŇħœŀĬŘņŐĲĸĝ 
ħƟŅĬėĺŅĴħńĬĽŌĚ 

(barg) 
ħƟŅĬėĺŅĴħńĬĨŗņȮ&barg) 

0.0 0.3 0.5 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 
1 3.7 2.5 1.7 - - - - - - - - - - - - - 
2 6.2 5.0 4.2 2.6 1.2 - - - - - - - - - - - 
3 8.1 6.9 6.1 4.5 3.2 2.0 - - - - - - - - - - 
4 9.7 8.5 7.7 6.1 4.8 3.6 1.6 - - - - - - - - - 
5 11.0 9.8 9.1 7.5 6.2 5.0 3.1 1.4 - - - - - - - - 
6 12.2 11.0 10.3 8.7 7.4 6.2 4.3 3.0 1.3 - - - - - - - 
8 14.2 13.1 12.3 10.8 9.5 8.3 6.4 4.8 3.4 2.2 - - - - - - 
10 15.9 14.8 14.2 12.5 11.2 10.1 8.2 6.6 5.3 4.0 1.9 - - - - - 
12 17.4 16.3 15.5 14.0 12.7 11.6 9.8 8.2 6.9 5.7 3.5 1.7 - - - - 
14 18.7 17.6 16.9 15.4 14.1 13.0 11.2 9.6 8.3 7.1 5.0 3.2 1.5 - - - 
16 19.0 18.8 18.1 16.6 15.3 14.3 12.4 10.9 9.6 8.4 6.3 4.5 2.9 1.4 - - 
18 21.0 19.9 19.2 17.7 16.5 15.4 13.6 12.1 10.8 9.6 7.5 5.7 4.1 2.7 1.3 - 
20 22.0 20.9 20.2 18.8 17.5 16.5 14.7 13.2 11.9 10.7 8.7 6.9 8.3 3.8 2.5 1.2 

 
  



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-59 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
 
 
 
 
 

 

ŏĴŊŗŀ FSm  =  ĮĶŇĴŅĦœŀĬŘņŐĲĸĝȮ&kg/s)  
 CDm  =  ĮĶŇĴŅĦĬŘņėŀĬŏħĬŏĽĪ (kg/s)  

h(P1)  =  ŏŀĬĪŅĸĮƖĕŀĚĬŘņėŀĬŏħĬŏĽĪĪňŗėĺŅĴħńĬȮP1 (kJ/kg) (ĔƞŀĬĔŅĶŐĲĸĝ' 
h(P2)  =  ŏŀĬĪŅĸĮƖĕŀĚĬŘņėŀĬŏħĬŏĽĪĪňŗėĺŅĴħńĬȮP2 (kJ/kg) (ľĸńĚĔŅĶŐĲĸĝ' 
hfg(P2)  =  ŏŀĬĪŅĸĮƖĕŀĚœŀĬŘņĪňŗėĺŅĴħńĬȮP2 (kJ/kg) 
LH V =  ėƞŅėĺŅĴĶƟŀĬĨŗņĕŀĚŏĝŊŘŀŏıĸŇĚȮMJ/kg  
hB  =  ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņ 
 

ĨńĺŀĵƞŅĚĪňŗȮ7 
ěŅĔĨńĺŀĵƞŅĚĪňŗȮ1ȮľŅĔĴňĔŅĶĨŇħĨńŘĚĶŃĭĭĬņĔĸńĭėŀĬŏħĬŏĽĪȮĶŃĭĭĽŅĴŅĶĩĬņėŀĬŏħĬŏĽĪĔĸńĭĴŅœħƟȮ6,000Ȯ
kg/hȮĪňŗŀŋĦľĳŌĴŇȮ100°C ĬŀĔěŅĔĬňŘĵńĚĨŇħĨńŘĚŏėĶŊŗŀĚŀŋƞĬĬŘņĮƚŀĬȮ&Economizer'ȮĞŉŗĚĽŅĴŅĶĩĬņėĺŅĴĶƟŀĬěŅĔ
ĔƠŅĞœŀŏĽňĵĴŅŒĝƟŏıŇŗĴŀŋĦľĳŌĴŇĬŘņĮƚŀĬœħƟŀňĔȮ30°CȮěĚėņĬĺĦıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ 
ĶŃĭĭįĸŇĨœŀĬŘņœħƟ  =  10,000   kg/h 
 ĮĶŇĴŅĦĬŘņĮƚŀĬ  =  10,600   kg/h (ĶĺĴőĭĸĺƢħŅĺĬƢȮ6%) 
 ŏĔŖĭėŊĬėŀĬŏħĬŏĽĪ =  6,000   kg/h ĪňŗȮ100°C (60%) 
 ĨƟŀĚŏĨŇĴĬŘņ  =  10,600 ů 6,000 = 4,600 kg/h ĪňŗȮ25°C 
 ŀŋĦľĳŌĴŇĬŘņĮƚŀĬ  =  [(6,000 x 100) + (4,600 x 25)] / 10,600   =   67.5   °C 
  

ŒĬĔĶĦňĪňŗŒĝƟĨŅĶŅĚȮ2.8-2 ėņĬĺĦŀŋĦľĳŌĴŇĬŘņĮƚŀĬœħƟħńĚĬňŘ 
ėƞŅŀńĨĶŅĽƞĺĬĕŀĚȮėŀĬŏħĬŏĽĪȮ:ȮĬŘņŏĨŇĴ =  (6,000 / 10,600) : (4,600 / 10,600) 
     =  56.6 : 43.4 
ĪňŗŀŋĦľĳŌĴŇĬŘņŏĨŇĴȮ25°C ŐĸŃėŀĬŏħĬŏĽĪȮ100°C ěŃœħƟŀŋĦľĳŌĴŇĬŘņĮƚŀĬ =    66.8   °C 
 

ŏĴŊŗŀĬŘņĮƚŀĬįƞŅĬŏėĶŊŗŀĚŀŋƞĬĬŘņĮƚŀĬȮ&Economizer'ȮŀŋĦľĳŌĴŇĬŘņŏıŇŗĴœħƟŀňĔȮ30°C ħńĚĬńŘĬ ŀŋĦľĳŌĴŇĬŘņĮƚŀĬ
ŏĪƞŅĔńĭȮ  67.5 + 30 = 97.5°C  

ěŅĔĨŅĶŅĚœŀĬŘņȮĬŘņĮƚŀĬĪňŗŀŋĦľĳŌĴŇȮ97.5°CȮĴňıĸńĚĚŅĬėĺŅĴĶƟŀĬ = 408.5  kJ/kg 
 ėĺŅĴĶƟŀĬĪňŗŒĝƟŒĬĔŅĶįĸŇĨœŀĬŘņ  = 10,600 x (781 ů 408.5) + 10,000 x (2,782 ů 781) 
      = 23,958,500    kJ/h 
 ėĺŅĴĶƟŀĬĪňŗŒĝƟįĸŇĨœŀĬŘņĸħĸĚ  = 27,124,800 - 23,958,500 kJ/h 
      = 3,166,300   kJ/h 

ĶƟŀĵĸŃĕŀĚœŀĬŘņŐĲĸĝĪňŗŏĔŇħĕŉŘĬ  1 2
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ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-60 

 ěŅĔĨńĺŀĵƞŅĚĪňŗȮ1ȮĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņŏĪƞŅĔńĭȮ84.7% 
 ıĸńĚĚŅĬěŅĔĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĸħĸĚ  =  3,166,300 / 0.849  

=  3,729,446   kJ/h 
 ľĶŊŀ     =  3,729,446 x 6,000 / 1,000 MJ/y 
      =  22,376,676   MJ/y 
 ėŇħŏĮƦĬĮĶŇĴŅĦĬŘņĴńĬĪňŗĸħĸĚĨƞŀĮƖ  =  22,376,676 / 40  L/y 
      =  559,417   L/y 
 ėƞŅĬŘņĴńĬĨƞŀĮƖ    =  (4,800,000 ů 559,417) x 14 
      =  59,368,162   B/y 
 ĶŅėŅœŀĬŘņĨƞŀĨńĬ &ŏĴŊŗŀĴňĔŅĶĬņėŀĬŏħĬŏĽĪĔĸńĭĴŅ' 
      =  59,368,162 / (10 x 6,000)  
      =  989.5             B/t 

ĶŅėŅœŀĬŘņĨƞŀĨńĬȮ&ŏħŇĴŏĴŊŗŀœĴƞĴňĔŅĶĬņĔĸńĭėŀĬŏħĬŏĽĪ' ȮȮȮ=  1,120           B/t 

ěŅĔĨńĺŀĵƞŅĚĬňŘȮěŃŏľŖĬœħƟĺƞŅȮĮĶŃőĵĝĬƢěŅĔĔŅĶĬņėŀĬŏħĬŏĽĪĔĸńĭĴŅŒĝƟȮĬŀĔŏľĬŊŀěŅĔĔŅĶĸħėƞŅŒĝƟěƞŅĵħƟŅĬ
ŏĝŊŘŀŏıĸŇĚŐĸƟĺȮĵńĚĽŅĴŅĶĩĸħėƞŅŒĝƟěƞŅĵĕŀĚĬŘņĮĶŃĮŅĪňŗěŃĨƟŀĚĮƚŀĬŒľƟĔńĭľĴƟŀœŀĬŘņŒĬĮĶŇĴŅĦŏĪƞŅŕȮĔńĭėŀĬŏħĬ
ŏĽĪĪňŗĬņĔĸńĭĴŅŒĝƟĮĶŃőĵĝĬƢœħƟȮĶĺĴĩŉĚĵńĚĽŅĴŅĶĩĸħėƞŅĔŅĶĮĶńĭĮĶŋĚĽĳŅıĬŘņŒľƟŏľĴŅŃĽĴŀňĔħƟĺĵ 

2.9 ĔŅĶĨĶĺěĺŇĬŇěĜńĵŏıŊŗŀľŅŐĬĺĪŅĚĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĽŇŗĚįŇħĮĔĨŇĪňŗŏĔŇħĕŉŘĬŒĬľĴƟŀœŀĬŘņȮŐĸŃĶŃĭĭĽƞĚěƞŅĵœŀĬŘņĬńŘĬȮŏľĨŋĕŀĚĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬȮħńĚĬńŘĬėĺĶ
ĪņĔŅĶĨĶĺěĺŇĬŇěĜńĵŏıŊŗŀľŅĽŇŗĚįŇħĮĔĨŇȮŏıŊŗŀĪņĔŅĶŐĔƟœĕŀĵƞŅĚĽĴŗņŏĽĴŀħńĚĨŅĶŅĚ 
 

ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
1. ĨĶĺěĽŀĭĽňĕŀĚŏĮĸĺœĲŒĬ
ŐĨƞĸŃĳŅĶŃ 

ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟħň
ĽŅĴŅĶĩĨĶĺěĽŀĭŏĭŊŘŀĚĨƟĬěŅĔ
ŏĮĸĺœĲ 
- ŏĝŊŘŀŏıĸŇĚŏľĸĺŏĮĸĺœĲėĺĶĴňĽň
ĽƟĴ 

- ŏĝŊŘŀŏıĸŇĚĔƠŅĝŏĮĸĺœĲėĺĶĴňĽň
ĲƚŅĮĸŅĵĽňĽƟĴ 

- ŏĮĸĺœĲėĺĶĴňĽĳŅıėĚĨńĺ 

¶ ěńħĪņŐįĬĔŅĶĨĶĺěĽŀĭĪŋĔĺńĬ 
¶ ĮĶńĭĨńŘĚľńĺŏįŅŒľƟŀĵŌƞŒĬěŋħĪňŗ
ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĽŌĚĽŋħ 

¶ ŏĮĸňŗĵĬŐĮĸĚȮĮĶńĭĮĶŋĚľńĺŏįŅŏĴŊŗŀĽŉĔ
ľĶŀ 

¶ ėĺŅĴħńĬŐĸŃŀŋĦľĳŌĴŇŏĝŊŘŀŏıĸŇĚĨƟŀĚ
ŏľĴŅŃĽĴ 

2. ĨĶĺěĽŀĭĽňėĺńĬœĲĪňŗŀŀĔ
ěŅĔĮĸƞŀĚ 

ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟħň
ĽŅĴŅĶĩĨĶĺěĽŀĭŏĭŊŘŀĚĨƟĬěŅĔ
ĽňĕŀĚėĺńĬœĲĪňŗŀŀĔěŅĔĮĸƞŀĚ
őħĵėĺńĬœĲėĺĶĴňĽňŏĪŅŀƞŀĬ 

¶ ĸħĮĶŇĴŅĦŀŅĔŅĻŏĴŊŗŀėĺńĬœĲĽňĕŅĺ
ľĶŊŀœĴƞĴňĽň 

¶ ĸħĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚŏĴŊŗŀėĺńĬœĲĽňħņ 

3. ĨĶĺěĽŀĭėĺŅĴĽĺƞŅĚ
ĳŅĵŒĬľƟŀĚŏįŅœľĴƟ 

ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟħň
ĽŅĴŅĶĩĨĶĺěĽŀĭŏĭŊŘŀĚĨƟĬěŅĔ
ėĺŅĴĽĺƞŅĚĳŅĵŒĬľƟŀĚŏįŅœľĴƟ
őħĵĳŅĵŒĬľƟŀĚŏįŅœľĴƟœĴƞĽĺƞŅĚ
ěƟŅľĶŊŀėĸŘņ 

¶ ĸħĮĶŇĴŅĦŀŅĔŅĻŏĴŊŗŀľƟŀĚŏįŅœľĴƟ
ĽĺƞŅĚěƟŅ 

¶ ĸħĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚŏĴŊŗŀľƟŀĚŏįŅœľĴƟ
ėĸŘņ 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-61 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
4. ĨĶĺěĽŀĭŀŋĦľĳŌĴŇĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ĬŘņĴńĬŏĝŊŘŀŏıĸŇĚĪňŗĴňėĺŅĴľĬŊħĽŌĚ
ĔŅĶıƞĬŏĮƦĬİŀĵěŃœĴƞħňĽƞĚįĸŒľƟ
ŏĔŇħĔŅĶŏįŅœľĴƟĪňŗœĴƞĽĴĭŌĶĦƢȮ
ħńĚĬńŘĬėĺĶŀŋƞĬŏĝŊŘŀŏıĸŇĚŒľƟĴň
ŀŋĦľĳŌĴŇŏľĴŅŃĽĴ 
ĬŘņĴńĬŏĨŅŏĔĶħȮŏŀȮĪňŗȮ90-100 
OC 

ĬŘņĴńĬŏĨŅŏĔĶħȮĞňȮĪňŗȮ110-120 OC 

¶ ĮĶńĭĨńŘĚŀŋĦľĳŌĴŇŒĬĔŅĶŀŋƞĬŒľƟ
ŏľĴŅŃĽĴ 

¶ ėĺĶŒĝƟœĲĲƚŅŒĬĔŅĶŀŋƞĬĝƞĺĚŐĶĔŐĸŃ
ŀŋƞĬħƟĺĵœŀĬŘņŏĴŊŗŀĴňœŀĬŘņ 

¶ ĸħěņĬĺĬȮHeater ŒĬĔŅĶŀŋƞĬŒľƟ
ŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟĚŅĬ 

¶ ľŋƟĴĜĬĺĬĩńĚĮƚŀĬĬŘņĴńĬŐĸŃĶŃĭĭĪƞŀ 

5. ĨĶĺěĽŀĭėĺŅĴħńĬĬŘņĴńĬ
ŏĝŊŘŀŏıĸŇĚ 

ėĺŅĴħńĬĬŘņĴńĬŏĝŊŘŀŏıĸŇĚĨŗņĔĺƞŅ
ĴŅĨĶģŅĬĕŀĚľńĺŏįŅěŃĪņŒľƟ
ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĸħĸĚ 

¶ ĨĶĺěĽŀĭŐĸŃĮĶńĭĨńŘĚėĺŅĴħńĬŒľƟœħƟ
ĨŅĴĴŅĨĶģŅĬĕŀĚľńĺŏįŅŐĨƞĸŃĝĬŇħ 

6. ĨĶĺěĺńħĮĶŇĴŅĦȮO2 
ĽƞĺĬŏĔŇĬ  ĪňŗŀŀĔěŅĔľƟŀĚ
ŏįŅœľĴƟ 

ĮĶŇĴŅĦȮO2 ĽƞĺĬŏĔŇĬėĺĶěŃĬƟŀĵ
ĪňŗĽŋħĪňŗĪņŒľƟŏĔŇħȮCO œĴƞŏĔŇĬȮ
200 ppm  
- ŏĝŊŘŀŏıĸŇĚĔƠŅĝœĴƞŏĔŇĬȮ2 % 
- ŏĝŊŘŀŏıĸŇĚŏľĸĺœĴƞŏĔŇĬȮ4 % 
- ŏĝŊŘŀŏıĸŇĚŐĕŖĚĕŉŘĬŀĵŌƞĔńĭ
ĽĳŅıŏĝŊŘŀŏıĸŇĚ 

¶ ĨĶĺěĺńħŐĸŃĮĶńĭĨńŘĚľńĺŏįŅĪŋĔėĶńŘĚ
ŏĴŊŗŀĪņĔŅĶĭņĶŋĚĶńĔļŅľńĺŏįŅ 

¶ ĨŇħĨńŘĚŀŋĮĔĶĦƢėĺĭėŋĴĔŅĶŏįŅœľĴƟ
ŀńĨőĬĴńĨŇ 

7. ĨĶĺěĽŀĭŀŋĦľĳŌĴŇœŀŏĽňĵȮ
ĕĦŃŒĝƟĚŅĬĔńĭľĸńĚěŅĔĕŌħ
ŏĕĴƞŅŐĸŃĮĶńĭĨńŘĚľńĺŏįŅȮĦȮ
ĽĳŅĺŃĔŅĶĪņĚŅĬĶŃħńĭ
ŐĸŃėĺŅĴħńĬœŀĬŘņŏĪƞŅĔńĬ 

ŀŋĦľĳŌĴŇœŀŏĽňĵĕĦŃŒĝƟĚŅĬœĴƞ
ėĺĶĽŌĚĕŉŘĬěŅĔŏħŇĴŏĔŇĬȮ20 O C 

ŏıŊŗŀĸħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬ
ŀŀĔĪŅĚĮĸƞŀĚ 

¶ ĪņĔŅĶĕŌħŏĕĴƞŅĭĬıŊŘĬĪňŗŐĸĔŏĮĸňŗĵĬ
ėĺŅĴĶƟŀĬ 

¶ ĮĶńĭĽƞĺĬįĽĴĶŃľĺƞŅĚŀŅĔŅĻĔńĭ
ŏĝŊŘŀŏıĸŇĚŒľƟŏľĴŅŃĽĴ 

8. ĨĶĺěĽŀĭŀŋĦľĳŌĴŇĬŘņĮƚŀĬ ŀŋĦľĳŌĴŇĬŘņĮƚŀĬėĺĶĽŌĚĪňŗĽŋħ
ŏĪƞŅĪňŗěŃĪņœħƟȮŏıŊŗŀœĸƞȮO2 ŐĸŃȮ
CO2 ŒĬĬŘņȮŐĸŃįĸŇĨœŀĬŘņœħƟŏĶŖĺ
ĕŉŘĬȮőħĵĪńŗĺœĮėĺĶĽŌĚĔĺƞŅȮ90 OC 

¶ ĬņėŀĬŏħĬŏĽĪĔĸńĭĴŅŀŋƞĬĬŘņĮƚŀĬ 
¶ ĬņœŀŏĽňĵĴŅŀŋƞĬĬŘņĮƚŀĬ 
¶ ĬņœŀĬŘņĴŅŀŋƞĬĬŘņĮƚŀĬ 
¶ ŏıŇŗĴŀŋĦľĳŌĴŇĬŘņĮƚŀĬěŃĨƟŀĚĵĔĶŃħńĭ
ĩńĚĬŘņĮƚŀĬŒľƟĽŌĚĕŉŘĬ 

9. ĨĶĺěĽŀĭėŋĦĳŅıĬŘņĮƚŀĬ ĬŘņĮƚŀĬėĺĶįƞŅĬĔŅĶĮĶńĭĽĳŅı
ŀĵƞŅĚħňŏıŊŗŀĸħĽŅĶŐĕĺĬĸŀĵ
ŐĸŃĽŅĶĸŃĸŅĵĨƞŅĚŕȮĞŉŗĚŏĮƦĬ
ĨƟĬŏľĨŋĕŀĚĨŃĔĶńĬőėĸĬȮŐĸŃ
ĔŅĶŏħŊŀħįŇħĮĔĨŇ őħĵĪńŗĺœĮėƞŅ
ĽĳŅıĔŅĶĬņœĲĲƚŅėĺĶĨŗņĔĺƞŅȮ
800 ms/cm 

¶ ĪņŐįĬĔŅĶĨĶĺěĽŀĭėŋĦĳŅıĬŘņ
ĮƚŀĬŏĮƦĬĮĶŃěņ 

¶ ĨŇħĨńŘĚĶŃĭĭĬŘņȮRO 

10. ĨĶĺěĽŀĭėŋĦĳŅıĬŘņŒĬ
ľĴƟŀœŀĬŘņ 

ĬŘņŒĬľĴƟŀœŀĬŘņėĺĶĴňėƞŅĽĳŅı
ĔŅĶĬņœĲĲƚŅŀĵŌƞŒĬĝƞĺĚ 
6,000 ů 7,000 ms/cm  

¶ ĸħŀńĨĶŅľĶŊŀĶŃĵŃŏĺĸŅĔŅĶőĭĸĺƢ
ħŅĺĬƢŏĴŊŗŀėƞŅĽĳŅıĔŅĶĬņœĲĲƚŅĨŗņ
ĔĺƞŅȮȮ6,000 ms/cm 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-62 

ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
¶ ĨĶĺěĽŀĭėŋĦĳŅıĬŘņĮƚŀĬŐĸŃėŀĬ
ŏħĬŏĽĪĪňŗĬņĔĸńĭȮŏĴŊŗŀėƞŅĽĳŅıĔŅĶ
ĬņœĲĲƚŅĽŌĚĔĺƞŅȮ7,000 ms/cm 

¶ ĩƞŅĵĬŘņŒĬľĴƟŀœŀĬŘņĪŇŘĚĪŋĔĽńĮħŅľƢȮ
ŏıŊŗŀĸħėĺŅĴŏĕƟĴĕƟĬ 

11. ĨĶĺěĺńħŀŋĦľĳŌĴŇŏĜĸňŗĵĭĬ
įŇĺįĬńĚľĴƟŀœŀĬŘņ 

ŀŋĦľĳŌĴŇŏĜĸňŗĵœĴƞėĺĶŏĔŇĬȮ60 OC 
ŏıŊŗŀĸħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬ
ŀŀĔĪŅĚıŊŘĬįŇĺ 

¶ ĞƞŀĴĜĬĺĬŏĴŊŗŀŏĔŇħĔŅĶĽŉĔľĶŀ 
¶ ŏĮĸňŗĵĬĜĬĺĬŏĴŊŗŀľĴħĽĳŅı 

12. ĨĶĺěĽŀĭĶŃĵŃŏĺĸŅŒĬĔŅĶ
ĔņěńħĨŃĔĶńĬŒĬľĴƟŀœŀĬŘņ 

ėĺĶĔņěńħĨŃĔĶńĬŒĬľĴƟŀœŀĬŘņ
ŀĵƞŅĚĬƟŀĵĪŋĔĮƖ 

¶ ěńħĪņŐįĬĔŅĶĪņėĺŅĴĽŃŀŅħ 
ĪŋĔĮƖ 

13. ĨĶĺěĽŀĭŐįĬĔŅĶĪņėĺŅĴ
ĽŃŀŅħľńĺŏįŅ 

ŏĝŊŘŀŏıĸŇĚŏľĸĺėĺĶĪņėĺŅĴ
ĽŃŀŅħľńĺŏįŅŀĵƞŅĚĬƟŀĵĽńĮħŅľƢ
ĸŃėĶńŘĚ 

¶ ěńħĪņŐįĬĔŅĶĪņėĺŅĴĽŃŀŅħĪŋĔ
ĽńĮħŅľƢ 

14. ĨĶĺěĽŀĭėĺŅĴħńĬœŀĬŘņĪňŗ
įĸŇĨȮŐĸŃėĺŅĴħńĬĽŌĚĽŋħĪňŗ
ŀŋĮĔĶĦƢŒĝƟœŀĬŘņĨƟŀĚĔŅĶ 

ėĺŅĴħńĬœŀĬŘņĪňŗįĸŇĨėĺĶĽŌĚĔĺƞŅ
ėĺŅĴħńĬĽŌĚĽŋħĪňŗŀŋĮĔĶĦƢŒĝƟœŀĬŘņ
ĨƟŀĚĔŅĶĮĶŃĴŅĦȮ0.5-1.0 barg 
ĞŉŗĚĕŉŘĬŀĵŌƞĔńĭėĺŅĴħńĬĨĔŒĬ
ĶŃĭĭĩƟŅĽŅĴŅĶĩĸħėĺŅĴħńĬœŀ
ĬŘņĪňŗįĸŇĨĸĚěŃĽƞĚįĸŒľƟĽńħĽƞĺĬ
ĶŃ ľĺƞŅĚœŀĬŘņĪňŗįĸŇĨœħƟĨƞŀ
ŏĝŊŘŀŏıĸŇĚŏıŇŗĴĽŌĚĕŉŘĬȮŐĸŃĔŅĶ
ĽŌĠŏĽňĵėĺŅĴĶƟŀĬĨƞŅĚȮŕȮĕŀĚ
ľĴƟŀœŀĬŘņŐĸŃĶŃĭĭĽƞĚěƞŅĵœŀ
ĬŘņěŃĸħĸĚ 

¶ ĸħėĺŅĴħńĬŒĬĔŅĶįĸŇĨœŀĬŘņŒľƟ
ŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟĚŅĬ 

15. ĨĶĺěĽŀĭĮĶŇĴŅĦœŀĬŘņĪňŗŒĝƟ
ĔńĭŀŋĮĔĶĦƢŒĝƟœŀĬŘņĨƞŅĚŕȮ 

ŀŋĮĔĶĦƢŒĝƟœŀĬŘņĽƞĺĬĬƟŀĵĪňŗ
ĨƟŀĚĔŅĶėĺŅĴħńĬĽŌĚŒľƟĪņĔŅĶ
ŐĵĔĶŃĭĭŏĮƦĬĶŃĭĭėĺŅĴħńĬĽŌĚ
ŐĸŃėĺŅĴħńĬĨŗņȮŏıŊŗŀĸħėĺŅĴ
ħńĬœŀĬŘņĕŀĚĶŃĭĭĶĺĴĸĚ 

¶ ěńħľŅľĴƟŀœŀĬŘņĕĬŅħŏĸŖĔŐĸŃŏħŇĬ
ĪƞŀœŀĬŘņœĮŒĝƟĔńĭŀŋĮĔĶĦƢĽƞĺĬĬƟŀĵ
ŐĨƞŒĝƟėĺŅĴħńĬœŀĬŘņĽŌĚ 

16. ĨĶĺěĽŀĭľĴƟŀœŀĬŘņĕĬŅħ
ŒľĠƞĔĺƞŅĔŅĶŒĝƟĚŅĬľĶŊŀœĴƞ 

ėĺĶŒĝƟľĴƟŀœŀĬŘņĪňŗĳŅĶŃȮȮȮȮȮȮ
80-90% ĨĸŀħŏĺĸŅŏıĶŅŃŏĮƦĬ
ěŋħĪňŗľĴƟŀœŀĬŘņĴňĮĶŃĽŇĪīŇĳŅı
ĽŌĚ  

¶ ĭĶŇľŅĶěńħĔŅĶŒĝƟœŀĬŘņŒľƟŏľĴŅŃĽĴ 
¶ ěńħľŅľĴƟŀœŀĬŘņĕĬŅħŏĸŖĔĴŅŒĝƟŐĪĬ 

17. ĨĶĺěĽŀĭľńĺŏįŅŏħŇĬ-ľĵŋħȮ
ĭƞŀĵľĶŊŀœĴƞ 

ĔƞŀĬěŋħœĲĕŀĚľńĺŏįŅĪŋĔėĶńŘĚěŃ
ĴňĔŅĶœĸƞŏĝŊŘŀŏıĸŇĚȮ(Purge) 
ĮĶŃĴŅĦȮ2 ĬŅĪňȮĞŉŗĚĪņŒľƟľƟŀĚ
ŏįŅœľĴƟĽŌĠŏĽňĵėĺŅĴĶƟŀĬ 

¶ ĸħŏĺĸŅŒĬĔŅĶœĸƞŏĝŊŘŀŏıĸŇĚ 
¶ ĸħĕĬŅħľńĺŏįŅľĶŊŀĬĴľĬŌĬŘņĴńĬ 
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0-63 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
18. ĨĶĺěĽŀĭŀńĨĶŅĔŅĶįĸŇĨœŀ
ĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚĕŀĚľĴƟŀœŀ
ĬŘņŐĨƞĸŃĝŋħĪňŗėĺŅĴħńĬœŀĬŘņ
ŏĪƞŅĔńĬ 

ľĴƟŀœŀĬŘņĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚ
ěŃĴňĽńħĽƞĺĬĶŃľĺƞŅĚœŀĬŘņĪňŗįĸŇĨ
œħƟĨƞŀŏĝŊŘŀŏıĸŇĚĽŌĚȮŏĝƞĬŏĝŊŘŀŏıĸŇĚ
ŏľĸĺȮėĺĶĴňĽńħĽƞĺĬĮĶŃĴŅĦȮ
13 ů 14 : 1 

¶ ľŅĽŅŏľĨŋŐĸŃĮĶńĭĮĶŋĚŒľƟĴň
ĮĶŃĽŇĪīŇĳŅıĽŌĚĕŉŘĬ 

¶ ŏĸŊŀĔŒĝƟĚŅĬľĴƟŀœŀĬŘņĝŋħĪňŗĴňĽńħĽƞĺĬ
ĔŅĶįĸŇĨœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚĽŌĚŏĮƦĬ
ľĸńĔ 

¶ ŏĮĸňŗĵĬľĴƟŀœŀĬŘņŒľ 

19. ĨĶĺěĽŀĭĭŅĚĝƞĺĚŏĺĸŅ
ėĺŅĴħńĬŒĬĔŅĶįĸŇĨœŀ
ĬŘņĨĔěŉĚĨƟŀĚŏħŇĬľĴƟŀœŀĬŘņ
ĽņĶŀĚŏĽĶŇĴĨĸŀħŏĺĸŅ 

œĴƞėĺĶŏħŇĬľĴƟŀœŀĬŘņŏıŊŗŀĶŀ
ŏĽĶŇĴŒĬĝƞĺĚĶŃĵŃŏĺĸŅĽńŘĬŕȮĕŀĚ
ĺńĬȮŏıĶŅŃľĴƟŀœŀĬŘņĴňĔŅĶ
ĽŌĠŏĽňĵĨĸŀħŏĺĸŅŒĬĕĦŃĪňŗœĴƞĴň
ĔŅĶěƞŅĵœŀĬŘņ 

¶ ĭĶŇľŅĶěńħĔŅĶĔŅĶŒĝƟœŀĬŘņŒľĴƞ 
¶ ŀŋƞĬĬŘņĮƚŀĬŒľƟĴňŀŋĦľĳŌĴŇĽŌĚĕŉŘĬ 
¶ ĨŇħĨńŘĚĩńĚŏĔŖĭœŀȮ(Steam 

Accumulator) 
¶ ŐĔƟœĕėĺŅĴħńĬĨĔŒĬĶŃĭĭĽƞĚěƞŅĵœŀ
ĬŘņȮŏĝƞĬȮĕĬŅħĪƞŀȮėĺŅĴĵŅĺĪƞŀȮ
ěņĬĺĬĕƟŀĨƞŀĕƟŀĚŀ 

20. ĨĶĺěĽŀĭĺƞŅĴňŀŋĮĔĶĦƢȮȮȮœŀ
ĬŘņĭŅĚĽƞĺĬĶƟŀĬĝƟŅ ŐĸƟĺěŉĚ
ŏĮƕħĺŅĸƢĺȮBypass ľĶŊŀœĴƞ 

œĴƞėĺĶŏĮƕħĺŅĸƢĺȮBypass ĩƟŅ
ėĺŅĴħńĬœŀĬŘņĪňŗŏĕƟŅŀŋĮĔĶĦƢœħƟ
ĨŅĴĴŅĨĶģŅĬŀŋĮĔĶĦƢŒĝƟœŀĬŘņ
ŐĨƞŀŋĮĔĶĦƢĶƟŀĬĝƟŅ 

¶ œŀĬŘņĪňŗŏĕƟŅŀŋĮĔĶĦƢĨƟŀĚŐľƟĚȮ 
¶ ĔńĭħńĔœŀĬŘņĕĬŅħŏĸŖĔĮĸƞŀĵėŀĬŏħĬ
ŏĽĪœĴƞĪńĬ 

¶ œĴƞĴňŀŋĮĔĶĦƢœĸƞŀŅĔŅĻ (Air Vent) 
¶ ĺŅĸƢĺėĺĭėŋĴȮ(Control Valve) 
ĪņĚŅĬįŇħĮĔĨŇ 

¶ ıŊŘĬįŇĺŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĕŀĚ
ŀŋĮĔĶĦƢĽĔĮĶĔ 

¶ ĮĶŇĴŅĦœŀĬŘņŏĕƟŅŀŋĮĔĶĦƢĬƟŀĵœĮ 
21. ĨĶĺěĽŀĭĔńĭħńĔœŀĬŘņ ĔńĭħńĔœŀĬŘņĨƟŀĚœĴƞĶńŗĺĳŅĵŒĬ œĴƞ

ĨńĬȮœĴƞŏĸŖĔŏĔŇĬœĮ ŐĸŃĨŇħĨńŘĚœĴƞ
ĩŌĔĨƟŀĚ 

¶ ĞƞŀĴľĶŊŀŏĮĸňŗĵĬĔńĭħńĔœŀĬŘņ 
¶ ŏĸŊŀĔĝĬŇħŐĸŃĕĬŅħŒľƟŏľĴŅŃĽĴ 
¶ ĨŇħĨńŘĚŒĬĨņŐľĬƞĚĪňŗĩŌĔĨƟŀĚ 

22. ĨĶĺěĽŀĭėŋĦĳŅıœŀĬŘņ
ĔƞŀĬŏĕƟŅŀŋĮĔĶĦƢ 

œŀĬŘņĔƞŀĬŏĕƟŅŀŋĮĔĶĦƢĨƟŀĚŐľƟĚ ¶ œŀĬŘņŀŀĔěŅĔľĴƟŀœŀĬŘņĨƟŀĚŐľƟĚ 
¶ ĜĬĺĬĪƞŀĽƞĚěƞŅĵœŀĬŘņĴňĽĳŅıħň 
¶ ĶŃĭĭĪƞŀœŀĬŘņĨƟŀĚĴňĔńĭħńĔœŀĬŘņŏĮƦĬ
ĶŃĵŃ 

¶ ĔƞŀĬŏĕƟŅŀŋĮĔĶĦƢœŀĬŘņĨƟŀĚĴňŀŋĮĔĶĦƢ
ĔņěńħĬŘņȮ(Steam Separator) 

23. ĨĶĺěĽŀĭĽĳŅıĜĬĺĬȮĪƞŀ 
ĺŅĸƢĺȮŐĸŃľĬƟŅŐĮĸĬ 

ĶŃĭĭĽƞĚěƞŅĵœŀĬŘņĪńŘĚľĴħ
ěŃĨƟŀĚĴňĜĬĺĬĪňŗŀĵŌƞŒĬĽĳŅıħňȮ
őħĵĪńŗĺœĮŀŋĦľĳŌĴŇįŇĺĜĬĺĬœĴƞ
ėĺĶŏĔŇĬ  60 OC  

¶ ĨŇħĨńŘĚĜĬĺĬŏıŇŗĴŏĨŇĴ 
¶ ĞƞŀĴĜĬĺĬĪňŗĝņĶŋħ 
¶ ŏĮĸňŗĵĬĜĬĺĬĪňŗŏĽŊŗŀĴĽĳŅı 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-64 

ĶŅĵĔŅĶĨĶĺě ŏĔĦĤƢıŇěŅĶĦŅ ŐĬĺĪŅĚĮĢŇĭńĨŇĪňŗħň 
24. ĨĶĺěĽŀĭĔŅĶĶńŗĺœľĸĕŀĚœŀ
ĬŘņĪńŘĚľĴħ 

ĶŃĭĭœŀĬŘņĪńŘĚľĴħěŃĨƟŀĚœĴƞĴň
ĔŅĶĶńŗĺœľĸĕŀĚœŀĬŘņ 

¶ ĨĶĺěĽŀĭŐĸŃĞƞŀĴĪńĬĪňĪňŗıĭ 

25. ĨĶĺěĽŀĭĮĶŇĴŅĦŐĸŃ
ėŋĦĳŅıėŀĬŏħĬŏĽĪ  

ėĺĶĬņėŀĬŏħĬŏĽĪĪńŘĚľĴħ
ĔĸńĭĴŅŒĝƟȮ                                                                  

¶ ėŀĬŏħĬŏĽĪėŋĦĳŅıĽŌĚŐĸŃĴň
ĮĶŇĴŅĦĴŅĔĬņĔĸńĭĴŅŀŋƞĬĬŘņĮƚŀĬ
ľĴƟŀœŀĬŘņ 

¶ ėŀĬŏħĬŏĽĪėŋĦĳŅıĽŌĚŐĸŃĴň
ĮĶŇĴŅĦĬƟŀĵĬņœĮŒĝƟĔńĭĔĶŃĭĺĬĔŅĶ
įĸŇĨĪňŗŀĵŌƞŒĔĸƟ 

¶ ėŀĬŏħĬŏĽĪėŋĦĳŅıĨŗņ ŐĸŃĴň
ĮĶŇĴŅĦĴŅĔĬņœĮŐĸĔŏĮĸňŗĵĬėĺŅĴ
ĶƟŀĬĔƞŀĬĮĸƞŀĵĪŇŘĚ 

26. ĨĶĺěĽŀĭŀŋĦľĳŌĴŇŒĝƟĚŅĬ
ĕŀĚŀŋĮĔĶĦƢŒĝƟœŀĬŘņ 

ŀŋĦľĳŌĴŇŒĝƟĚŅĬĽŌĚĔĺƞŅĴŅĨĶģŅĬ
ĪňŗĔņľĬħ 

¶ ĮĶńĭĸħŀŋĦľĳŌĴŇŒľƟœħƟĴŅĨĶģŅĬ 
¶ ŏĮĸňŗĵĬŀŋĮĔĶĦƢėĺĭėŋĴŀŋĦľĳŌĴŇŒľĴƞ 

27. ĨĶĺěĽŀĭŀŋĦľĳŌĴŇįŇĺĕŀĚ
ŀŋĮĔĶĦƢŒĝƟœŀĬŘņ 

ŀŋĦľĳŌĴŇįŇĺĕŀĚŀŋĮĔĶĦƢŒĝƟœŀĬŘņ
œĴƞėĺĶĽŌĚŏĔŇĬȮ60 OC 

¶ ŏĮĸňŗĵĬĜĬĺĬĪňŗĝņĶŋħ 
¶ ľŋƟĴĜĬĺĬŒľĴƞ 

28. ĨĶĺěĽŀĭĔŅĶĬņœŀŏĽňĵ
ĔĸńĭĴŅŒĝƟĮĶŃőĵĝĬƢ 

ŀŋĦľĳŌĴŇœŀŏĽňĵĽŌĚĔĺƞŅȮ200 OC 
ėĺĶĬņĔĸńĭĴŅŒĝƟĩƟŅŒĬŏĝŊŘŀŏıĸŇĚ
œĴƞĴňĔņĴŃĩńĬŏĮƦĬŀĚėƢĮĶŃĔŀĭ 

¶ ŒĝƟŀŋƞĬĬŘņĮƚŀĬ (Economizer) 
¶ ŒĝƟŀŋƞĬŀŅĔŅĻȮ(Air Preheated ) 

29. ĨĶĺěĽŀĭĔŅĶĬņĬŘņĶŃĭŅĵȮ
(Blow down) ĔĸńĭĴŅŒĝƟ
ĮĶŃőĵĝĬƢ 

ĔĶĦňĴňĔŅĶȮBlow down 
ěņĬĺĬĴŅĔėĺĶľŅĪŅĚĬņ
ĔĸńĭĴŅŒĝƟ 

¶ ĨŇħĨńŘĚĶŃĭĭĔŅĶĶŃĭŅĵŐĭĭĨƞŀ 
ŏĬŊŗŀĚ  ( Continuous Blow 
down) ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĔńĭĬŘņ
ĮƚŀĬ 

30. ĨĶĺěĽŀĭĔŅĶŏĮĸňŗĵĬĝĬŇħ
ŏĝŊŘŀŏıĸŇĚ 

ŏĸŊŀĔŒĝƟŏĝŊŘŀŏıĸŇĚĨƟĬĪŋĬĨŗņŐĸŃ
ĽŃŀŅħ 

¶ ŏĮĸňŗĵĬĝĬŇħŏĝŊŘŀŏıĸŇĚ 
¶ ĬŘņĴńĬħňŏĞĸŏĮƦĬȮLPG 
¶ ĬŘņĴńĬŏĔĶħŏŀŏĮƦĬŏĔĶħĞň 
¶ ĬŘņĴńĬŏĨŅŏĮƦĬȮLPG 
¶ ĬŘņĴńĬŏĨŅŏĮƦĬĩƞŅĬľŇĬľĶŊŀŏĝŊŘŀŏıĸŇĚ
ŐĕŖĚ 

31. ĨĶĺěĽŀĭėĺŅĴĝŊŘĬĕŀĚ
ŏĝŊŘŀŏıĸŇĚŐĕŖĚ 

ŏĝŊŘŀŏıĸŇĚĴňėĺŅĴĝŊŘĬĽŌĚ
ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĨŗņ 

¶ ĬņœŀŏĽňĵœĮœĸƞėĺŅĴĝŊŘĬěŅĔŏĝŊŘŀŏıĸŇĚ 
¶ ŒĝƟėĺŅĴĶƟŀĬěŅĔŐĽĚŀŅĪŇĨĵƢœĮœĸƞ
ėĺŅĴĝŊŘĬ 

 

 

 

 

 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-65 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

2.10 ŐĭĭĨĶĺěĽŀĭĻńĔĵĳŅıĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ŐĭĭĨĶĺěĽŀĭĻńĔĵĳŅıĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĬňŘĴňĮĶŃőĵĝĬƢŒĬĔŅĶėƟĬľŅŐĬĺĪŅĚŒĬĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬĔƞŀĬĪňŗěŃħņŏĬŇĬĔŅĶĨĶĺěĺŇŏėĶŅŃľƢŏĝŇĚĸŉĔȮŏıŊŗŀľŅįĸĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĨƞŀœĮ 

ĶŅĵĔŅĶĻńĔĵĳŅıĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 
įĸĔŅĶĨĶĺěĽŀĭĻńĔĵĳŅı 

ħņŏĬŇĬ 
ĔŅĶŐĸƟĺ 

ıĶƟŀĴ
ħņŏĬŇĬĔŅĶ 

œĴƞıĶƟŀĴ 
ħņŏĬŇĬĔŅĶ 

1. ĔŅĶĸħĮĶŇĴŅĦŀŅĔŅĻĽƞĺĬŏĔŇĬ&Excess Air) ĪňŗŒĝƟŒĬĔŅĶŏįŅœľĴƟ   ŏıĶŅŃźȮȮȮ 

2. ĔŅĶĪņėĺŅĴĽŃŀŅħıŊŘĬįŇĺŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬ   ŏıĶŅŃźȮȮȮ 
3. ĔŅĶĮĶńĭĸħėĺŅĴħńĬœŀĬŘņĪňŗįĸŇĨŒľƟŏľĴŅŃĽĴ   ŏıĶŅŃźȮȮȮ 

4. ĔŅĶĸħŀńĨĶŅĔŅĶőĭĸĺƢħŅĺĬƢ   ŏıĶŅŃźȮȮȮ 

5. ĔŅĶŀŋƞĬŀŅĔŅĻĔƞŀĬŏĕƟŅŏįŅœľĴƟ   ŏıĶŅŃźȮȮȮ 

6. ĔŅĶŀŋƞĬŏĝŊŘŀŏıĸŇĚĔƞŀĬŏĕƟŅŏįŅœľĴƟ   ŏıĶŅŃźȮȮȮ 

7. ĔŅĶŀŋƞĬĬŘņĔƞŀĬŏĕƟŅľĴƟŀœŀĬŘņ   ŏıĶŅŃźȮȮȮ 

8. ĔŅĶĮĶńĭĮĶŋĚĜĬĺĬľŋƟĴľĴƟŀœŀĬŘņ   ŏıĶŅŃźȮȮȮ 

9. ĔŅĶĸħėĺŅĴĝŊŘĬĕŀĚŏĝŊŘŀŏıĸŇĚŐĕŖĚ   ŏıĶŅŃźȮȮȮ 

10. ĔŅĶŏĮĸňŗĵĬľĴƟŀœŀĬŘņŒľĴƞ   ŏıĶŅŃźȮȮȮ 

11.ĔŅĶŒĝƟľĴƟŀœŀĬŘņĪňŗĳŅĶŃŒĔĸƟŏėňĵĚıŇĔńħ   ŏıĶŅŃźȮȮȮ 

12. ĔŅĶěńħőľĸħĔŅĶŒĝƟĚŅĬŏıŊŗŀĸħĔŅĶŏħŇĬľĴƟŀœŀĬŘņ   ŏıĶŅŃźȮȮȮ 

13. ĔŅĶŏĸŊŀĔŏħŇĬľĴƟŀœŀĬŘņĝŋħĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŏĮƦĬľĸńĔ   ŏıĶŅŃźȮȮȮ 

14. ĔŅĶĸħėĺŅĴĩňŗŒĬĔŅĶħńĭŏĨŅĪňŗĭƞŀĵŏĔŇĬœĮ   ŏıĶŅŃźȮȮȮ 

15. ĔŅĶĨŇħĨńŘĚĩńĚŏĔŖĭœŀŒĬěŋħĪňŗŒĝƟœŀĬŘņĭŅĚĝƞĺĚŏĺĸŅĴŅĔ   ŏıĶŅŃźȮȮȮ 

16. ĔŅĶĬņȮFlash Steam ĔĸńĭĴŅŒĝƟ   ŏıĶŅŃźȮȮȮ 

17. ĔŅĶĬņėŀĬŏħĬŏĽĪĔĸńĭĴŅŒĝƟ   ŏıĶŅŃźȮȮȮ 

18. ĔŅĶĬņėĺŅĴĶƟŀĬěŅĔĬŘņőĭĸĺƢħŅĺĬƢĔĸńĭĴŅŒĝƟ   ŏıĶŅŃźȮȮȮ 

19. ĔŅĶĬņėĺŅĴĶƟŀĬěŅĔœŀŏĽňĵĔĸńĭĴŅŒĝƟ   ŏıĶŅŃźȮȮȮ 

20. ĔŅĶŏĸŊŀĔĞŊŘŀŏĝŊŘŀŏıĸŇĚěŅĔľĸŅĵįŌƟįĸŇĨ   ŏıĶŅŃźȮȮȮ 
21. ĔŅĶľŋƟĴĜĬĺĬĪƞŀĺŅĸƢĺŐĸŃŀŋĮĔĶĦƢŒĝƟœŀĬŘņ   ŏıĶŅŃźȮȮȮ 
22. ĔŅĶŏĮĸňŗĵĬĝĬŇħŏĝŊŘŀŏıĸŇĚ   ŏıĶŅŃźȮȮȮ 
23. ĔŅĶŒĝƟœŀĬŘņŀŋƞĬĬŘņĴńĬĶƞĺĴĔńĭĔŅĶŒĝƟœĲĲƚŅ   ŏıĶŅŃźȮȮȮ 
24. ĔŅĶĸħėĺŅĴħńĬŒĝƟĚŅĬĕŀĚŀŋĮĔĶĦƢŒĝƟœŀĬŘņŒľƟŏľĴŅŃĽĴ   ŏıĶŅŃźȮȮȮ 
25. ĔŅĶĨĶĺěĞƞŀĴľĶŊŀŏĮĸňŗĵĬĔńĭħńĔœŀĬŘņ   ŏıĶŅŃźȮȮȮ 
26. ĔŅĶĸħėĺŅĴħńĬĨĔŒĬĶŃĭĭĪƞŀ   ŏıĶŅŃźȮȮȮ 
27. ĔŅĶŐĵĔĶŃĭĭĔŅĶŒĝƟœŀĬŘņŏĮƦĬľĸŅĵĶŃħńĭėĺŅĴħńĬ   ŏıĶŅŃźȮȮȮ 
28. ĔŅĶĸħœŀĬŘņŐĲĶĝěŅĔŀŋĮĔĶĦƢŒĝƟœŀĬŘņ   ŏıĶŅŃźȮȮȮ 
29. ĔŅĶĨŇħĨńŘĚŀŋĮĔĶĦƢœĸƞŀŅĔŅĻĪňŗŀŋĮĔĶĦƢŒĝƟœŀĬŘņ   ŏıĶŅŃźȮȮȮ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-66 

ĶŅĵĔŅĶĻńĔĵĳŅıĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 
įĸĔŅĶĨĶĺěĽŀĭĻńĔĵĳŅı 

ħņŏĬŇĬ 
ĔŅĶŐĸƟĺ 

ıĶƟŀĴ
ħņŏĬŇĬĔŅĶ 

œĴƞıĶƟŀĴ 
ħņŏĬŇĬĔŅĶ 

30. ĔŅĶŏĮĸňŗĵĬĔŅĶŒĝƟœŀĬŘņěŅĔįĽĴőħĵĨĶĚŏĮƦĬĔŅĶŐĸĔŏĮĸňŗĵĬ  
      ėĺŅĴĶƟŀĬ 

  ŏıĶŅŃźȮȮȮ 

31. ĔŅĶĮĶńĭĮĶŋĚėŋĦĳŅıœŀĬŘņĔƞŀĬŏĕƟŅŀŋĮĔĶĦƢŒĝƟœŀĬŘņ   ŏıĶŅŃźȮȮȮ 
32. ĔŅĶŏĸŊŀĔĝĬŇħŐĸŃĕĬŅħĔńĭħńĔœŀĬŘņŒľƟŏľĴŅŃĽĴ   ŏıĶŅŃźȮȮȮ 
33. ĔŅĶŒĝƟĶŃĭĭėĺĭėŋĴĔŅĶŏįŅœľĴƟŀńĨőĬĴńĨŇ   ŏıĶŅŃźȮȮȮ 
34. ĔŅĶįĸŇĨĬŘņĶƟŀĬħƟĺĵȮHeat Pump ŐĪĬĔŅĶŒĝƟœŀĬŘņ   ŏıĶŅŃźȮȮȮ 
35. ŀŋƞĬĬŘņĮƚŀĬħƟĺĵıĸńĚĚŅĬŐĽĚŀŅĪŇĨĵƢ   ŏıĶŅŃźȮȮȮ 

 

2.11 őĮĶŐĔĶĴĺŇŏėĶŅŃľƢįĸĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 ŏıŊŗŀĸħėĺŅĴĵŋƞĚĵŅĔĞńĭĞƟŀĬŒĬĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮěŉĚĪņŏĮƦĬőĮĶŐĔĶĴȮMicrosoft 
Excel őħĵįŌƟŒĝƟĬņĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬȮŐĸŃĕƟŀĴŌĸĨĶĺěĺńħĔĶŀĔĸĚŒĬĝƞŀĚĺƞŅĚȮőĮĶŐĔĶĴěŃėņĬĺĦįĸĔŅĶŀĬŋĶńĔļƢ
ıĸńĚĚŅĬĪňŗĩŌĔĨƟŀĚœħƟĪńĬĪň 
 

ĴŅĨĶĔŅĶĪňŗȮ1ȮĔŅĶĸħĮĶŇĴŅĦŀŅĔŅĻĽƞĺĬŏĔŇĬĪňŗŒĝƟŒĬĔŅĶŏįŅœľĴƟ 

1. ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ 
őĶĚĚŅĬĨŇħĨńŘĚľĴƟŀœŀĬŘņŐĭĭĪƞŀœĲȮȮŒĝƟĬŘņĴńĬħňŏĞĸŏĮƦĬŏĝŊŘŀŏıĸŇĚȮȮĕĬŅħıŇĔńħȮ1ȮĨńĬȮȮěņĬĺĬȮ1ȮĝŋħőħĵĮĔĨŇěŃĪņ
ĔŅĶĮĶńĭĨńŘĚĽƞĺĬįĽĴĶŃľĺƞŅĚŀŅĔŅĻĔńĭŏĝŊŘŀŏıĸŇĚȮĮƖĸŃľĬŉŗĚėĶńŘĚȮőħĵĕĦŃŒĝƟĚŅĬĴňĔŅĶĭņĶŋĚĶńĔļŅŀŋĮĔĶĦƢŐĸŃ
ĮĶńĭĨńŘĚőħĵŒĝƟĔŅĶĽńĚŏĔĨĽƞĚįĸŒľƟĔŅĶŏįŅœľĴƟĕŀĚŏĝŊŘŀŏıĸŇĚȮȮȮĴňĮĶŇĴŅĦŀŅĔŅĻĽƞĺĬŏĔŇĬĪňŗœĴƞŏľĴŅŃĽĴőĶĚĚŅĬěŉĚœħƟ
ĨńħĽŇĬŒěĞŊŘŀŏėĶŊŗŀĚĴŊŀĨĶĺěĺńħœŀŏĽňĵĪňŗŀŀĔěŅĔĮĸƞŀĚĞŉŗĚěŃĪņŒľƟőĶĚĚŅĬĽŅĴŅĶĩĮĶŃľĵńħĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĸĚœħƟ 
 

 
ȮȮȮȮȮȮȮȮȮȮȮĽňĕŀĚŏĮĸĺœĲĔƞŀĬĮĶńĭŀńĨĶŅĽƞĺĬȮA/F ȮȮȮȮȮȮȮȮȮĽňĕŀĚŏĮĸĺœĲľĸńĚĮĶńĭŀńĨĶŅĽƞĺĬȮA/F 
 

2. ĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢ 
2.1ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
2.1.1ȮıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵĪŅĚĮĸƞŀĚœŀŏĽňĵ 

- ŏĝŊŘŀŏıĸŇĚŐĕŖĚ 
QES = ȮȮŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŐĕŖĚŏĜĸňŗĵȮ&kg/h) x ĮĶŇĴŅĦĔƠŅĞœŀŏĽňĵěĶŇĚȮ&Nm3/kg) x ėƞŅėĺŅĴ

ěŋėĺŅĴĶƟŀĬĕŀĚĔƠŅĞœŀŏĽňĵȮ&kcal/Nm3 OC) x (ŀŋĦľĳŌĴŇœŀŏĽňĵŀŀĔěŅĔľƟŀĚŏįŅœľĴƟȮ
&OC) - ŀŋĦľĳŌĴŇŀŅĔŅĻŏĕƟŅľƟŀĚŏįŅœľĴƟȮ&OC)) x ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬĨĸŀħĪńŘĚĮƖȮ&h/y) x 
ĨńĺĮĶŃĔŀĭĔŅĶŒĝƟĚŅĬȮx ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņ 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-67 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

- ŏĝŊŘŀŏıĸŇĚŏľĸĺ 
QEL =  ȮŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŏľĸĺŏĜĸňŗĵȮ&L/h) x ėĺŅĴľĬŅŐĬƞĬĕŀĚŏĝŊŘŀŏıĸŇĚȮ&kg/L) x 

ĮĶŇĴŅĦĔƠŅĞœŀŏĽňĵěĶŇĚȮ&Nm3/kg) x ėƞŅėĺŅĴěŋėĺŅĴĶƟŀĬĕŀĚĔƠŅĞœŀŏĽňĵȮ&kcal/Nm3 

OC) x (ŀŋĦľĳŌĴŇœŀŏĽňĵŀŀĔěŅĔľƟŀĚŏįŅœľĴƟȮ&OC) - ŀŋĦľĳŌĴŇŀŅĔŅĻŏĕƟŅľƟŀĚŏįŅœľĴƟȮ
&OC)) x ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬĨĸŀħĪńŘĚĮƖȮ&h/y) x ĨńĺĮĶŃĔŀĭĔŅĶŒĝƟĚŅĬȮx ĮĶŃĽŇĪīŇĳŅı
ľĴƟŀœŀĬŘņ 

- ŏĝŊŘŀŏıĸŇĚĔƠŅĞ  
QEG = ȮȮŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĔƠŅĞŏĜĸňŗĵȮ&m3/h) x ĮĶŇĴŅĦĔƠŅĞœŀŏĽňĵěĶŇĚȮ&Nm3/m3) x ėƞŅ

ėĺŅĴěŋėĺŅĴĶƟŀĬĕŀĚĔƠŅĞœŀŏĽňĵȮ&kcal/Nm3 OC) x (ŀŋĦľĳŌĴŇœŀŏĽňĵŀŀĔěŅĔľƟŀĚŏįŅ
œľĴƟȮ&OC) - ŀŋĦľĳŌĴŇŀŅĔŅĻŏĕƟŅľƟŀĚŏįŅœľĴƟȮ&OC)) x ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬĨĸŀħĪńŘĚĮƖȮ&h/y) 
x ĨńĺĮĶŃĔŀĭĔŅĶŒĝƟĚŅĬȮx ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņ 

2.1.2ȮĮĶŇĴŅĦėĺŅĴĶƟŀĬĽŌĠŏĽňĵĸħĸĚȮ&kcal/y) 
QS =  ıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵĔƞŀĬĮĶńĭȮ&kcal/y) - ıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵľĸńĚĮĶńĭȮ
&kcal/y)  

2.1.3ȮĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗĮĶŃľĵńħœħƟ  
- ŏĝŊŘŀŏıĸŇĚŐĕŖĚȮ&kg/y)  

FSS =  ĮĶŇĴŅĦėĺŅĴĶƟŀĬĽŌĠŏĽňĵĸħĸĚȮ&kcal/y) / (ėƞŅėĺŅĴĶƟŀĬĪŅĚĨŗņĕŀĚŏĝŊŘŀŏıĸŇĚŐĕŖĚȮ
&kcal/kg) x ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņȮ&#'Ȯ-Ȯ100) 

- ŏĝŊŘŀŏıĸŇĚŏľĸĺȮ&L/y) 
FLS =ȮȮĮĶŇĴŅĦėĺŅĴĶƟŀĬĽŌĠŏĽňĵĸħĸĚȮ&kcal/y) / (ėƞŅėĺŅĴĶƟŀĬĪŅĚĨŗņĕŀĚŏĝŊŘŀŏıĸŇĚŏľĸĺȮ
&kcal/L) x  ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņȮȮ&#'Ȯ-Ȯ100) 

- ŏĝŊŘŀŏıĸŇĚĔƠŅĞȮ&m3/y) 
FGS =  ĮĶŇĴŅĦėĺŅĴĶƟŀĬĽŌĠŏĽňĵĸħĸĚȮ&kcal/y) / (ėƞŅėĺŅĴĶƟŀĬĪŅĚĨŗņĕŀĚŏĝŊŘŀŏıĸŇĚĔƠŅĞȮ
&kcal/m3) x  ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņȮ&#'Ȯ-Ȯ100) 

2.1.4ȮėƞŅŏĝŊŘŀŏıĸŇĚĸħĸĚ 
  CS =  ĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗĮĶŃľĵńħœħƟȮx ĶŅėŅŏĝŊŘŀŏıĸŇĚŏĜĸňŗĵĨƞŀľĬƞĺĵ 
 
2.2ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĔŅĶĸĚĪŋĬ  
2.2.1ȮĶŃĵŃŏĺĸŅėŊĬĪŋĬȮ&y) 
  PB = ŏĚŇĬĸĚĪŋĬȮ&ĭŅĪ'Ȯ-ȮėƞŅŏĝŊŘŀŏıĸŇĚĸħĸĚȮ&ĭŅĪ'  
3.ȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĝƟőĮĶŐĔĶĴȮexcel ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮőħĵĮƚŀĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĕƟŀĴŌĸĨĶĺěĺńħŒĽƞŒĬĝƞŀĚĽňĲƚŅ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-68 

 
 
 
 
 

3. ÂóäèõÿÅäóñì°Ã­îâúæ
ĂË­āÜäĀÂäâ Excel ĂÚÂóäèõÿÅäóñì°Ã­îâúæāÕãÜ­îÚÃ­îâúæÿÛøĈîÈÖ­ÚĀæñÃ­îâúæÖäèÉèòÕ

Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

1. Ã­îâúæÿÛøĈîÈÖ­Ú
1.1 ËòćèāâÈÂóäĂË­ÈóÚÖæîÕØòĈÈÜö h h/y 3,500
1.2 Å¬óÅèóâä­îÚØóÈÖČćóÃîÈÿËøĈîÿßæõÈ

 - ÿËøĈîÿßæõÈĀÃĆÈ LHVS kcal/kg 0
 - ÿËøĈîÿßæõÈÿìæè LHVL kcal/L 8,698.77ÚČĈóâòÚÕöÿÌæ

 - ÿËøĈîÿßæõÈÂ®óÌ LHVG kcal/m3 0
1.3 äóÅóÿËøĈîÿßæõÈÿÊæöćãÖ¬îìÚ¬èã

 - ÿËøĈîÿßæõÈĀÃĆÈ CS þ/kg 0
 - ÿËøĈîÿßæõÈÿìæè CL þ/L 25.00 ÚČĈóâòÚÕöÿÌæ

 - ÿËøĈîÿßæõÈÂ®óÌ CG þ/m3 0
1.4 ÅèóâìÚóĀÚ¬ÚÃîÈÿËøĈîÿßæõÈ

- ÿËøĈîÿßæõÈÿìæè DL kg/L 0.85

- ÿËøĈîÿßæõÈÂ®óÌ DG kg/m3 0
1.5 ÖòèÜäñÂîÛÂóäĂË­ÈóÚ OF 0.80
1.6 Å¬óÅèóâÉùÅèóâä­îÚÃîÈÂ®óÌăîÿëöã CPg kcal/Nm3 OC 0.33

(Øöć 200 OC = 0.33 , Øöć 400 OC = 0.34)
1.7 ÜäñëõØÙõáóßÂóäÿÝóăìâ­ hC % 83
1.8 ÜäñëõØÙõáóßìâ­îăîÚČĈó hF % 80

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ

ÂóäÅČóÚèÚ

Ã­îâúæāäÈÈóÚ

Ýú­ÝæõÖ

Ã­îâúæāäÈÈóÚ

ÂóäÅČóÚèÚ
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

1.9 îòÖäóÂóäĂË­ÿËøĈîÿßæõÈÿÊæöćã
- ÿËøĈîÿßæõÈĀÃĆÈ mFS kg/h 0
- ÿËøĈîÿßæõÈÿìæè mFL L/h 40

- ÿËøĈîÿßæõÈÂ®óÌ mFG m3/h 0
1.10 Å¬óÿÅäøćîÈâøîÖäèÉèòÕÜäõâóÔ COST þ 50,000
 îîÂÌõÿÉÚë¬èÚÿÂõÚ

2. Ã­îâúæÖäèÉèòÕ

2.1 îùÔìáúâõăîÿëöãîîÂÉóÂì­îÈÿÝóăìâ­Â¬îÚÜäòÛ TgO
OC 184.00

2.2 îùÔìáúâõîóÂóéÿÃ­óì­îÈÿÝóăìâ­Â¬îÚ TaO
OC 36.00

ÜäòÛë¬èÚÝëâ

2.3 îùÔìáúâõăîÿëöãîîÂÉóÂì­îÈÿÝóăìâ­ìæòÈÜäòÛ TgN
OC 150.00

2.4 îùÔìáúâõîóÂóéÿÃ­óì­îÈÿÝóăìâ­ìæòÈ TaN
OC 36.00

ÜäòÛë¬èÚÝëâ
2.5 ÜäõâóÔîîÂÌõÿÉÚîîÂÉóÂì­îÈÿÝóăìâ­ O2O % 5.32
Â¬îÚÜäòÛ

2.6 ÜäõâóÔîîÂÌõÿÉÚîîÂÉóÂì­îÈÿÝóăìâ­ O2N % 4.50
ìæòÈÜäòÛ

3. ÂóäèõÿÅäóñì°ØóÈÿØÅÚõÅ
ÂóäëúÎÿëöãÅèóâä­îÚÂ¬îÚÜäòÛë¬èÚÝëâ

3.1îòÖäóë¬èÚîóÂóéÿÕõâ M - 1.34
M = 21/(21- O2o)
3.2 ÜäõâóÔîóÂóéØóÈØåêÏöÂ¬îÚÜäòÛë¬èÚÝëâ

      - ÿËøĈîÿßæõÈĀÃĆÈ AOS Nm3/kg 0.00
AOS = (1.01 x LHVS /1,000) + 0.5

      - ÿËøĈîÿßæõÈÿìæè AOL Nm3/L 7.39
AOL = (0.85 x LHVL /1,000)

    - ÿËøĈîÿßæõÈÂ®óÌ AOG Nm3/m3 0.00
AOG = ((1.09 x LHVG)/1000)-0.25

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ

ÂóäÖäèÉèòÕ
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

3.3 ÜäõâóÔîóÂóéĂË­ÉäõÈÂ¬îÚÜäòÛë¬èÚÝëâ

      - ÿËøĈîÿßæõÈĀÃĆÈ AS Nm3/kg 0.00
AS = AOS x M

      - ÿËøĈîÿßæõÈÿìæè AL Nm3/L 9.90
AL = AOL x M

      - ÿËøĈîÿßæõÈÂ®óÌ AG Nm3/m3 0.00
AG = AOG x M
3.4 ÜäõâóÔÂ®óÌÿëöãØóÈØåêÏöÂ¬îÚÜäòÛë¬èÚÝëâ

      - ÿËøĈîÿßæõÈĀÃĆÈ OOS Nm3/kg 0.00
OOS = (0.89 x LHVS /1,000)+1.65

      - ÿËøĈîÿßæõÈÿìæè OOL Nm3/L 9.66
OOL = (1.11 x LHVL /1,000)

      - ÿËøĈîÿßæõÈÂ®óÌ OOG Nm3/m3 0.00
OOG = ((1.14 x LHVG)/1000)+0.25
3.5ÜäõâóÔÂ®óÌÿëöãÉäõÈÂ¬îÚÜäòÛë¬èÚÝëâ

      - ÿËøĈîÿßæõÈĀÃĆÈ OS Nm3/kg 0.00
OS = OOS + (M-1) x AOS

      - ÿËøĈîÿßæõÈÿìæè OL Nm3/L 12.17
OL = OOL + (M-1) x AOL

      - ÿËøĈîÿßæõÈÂ®óÌ OG Nm3/m3 0.00
OG = OOG +(M-1) x AOG

3.6 ßæòÈÈóÚÅèóâä­îÚØöćëúÎÿëöãÂ¬îÚÜäòÛë¬èÚÝëâ
      - ÿËøĈîÿßæõÈĀÃĆÈ QES kcal/y 0.00
QES = mfS  x  OS x C Pg  x  (TgO-TaO) x h x OF  x hC/100

      - ÿËøĈîÿßæõÈÿìæè QEL kcal/y55,453,538
QEL = mfL x  OL  x  CPg  x  (Tgo-Tao)  x h  x OF  x  hC/100

      - ÿËøĈîÿßæõÈÂ®óÌ QEG kcal/y 0.00
QEG = mfG x OG  x  Cpg  x  (Tgo-Tao)  x h  x  OF  x  hC/100

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

ÂóäëúÎÿëöãÅèóâä­îÚìæòÈÜäòÛë¬èÚÝëâ
3.7 îòÖäóë¬èÚîóÂóéìæòÈÜäòÛë¬èÚÝëâ MN - 1.27
MN = 21/(21-O2N)
3.8 ÜäõâóÔîóÂóéØóÈØåêÐöìæòÈÜäòÛë¬èÚÝëâ

      - ÿËøĈîÿßæõÈĀÃĆÈ AOSN Nm3/kg 0.00
AOSN = (1.01 x LHVS /1,000)+0.5

      - ÿËøĈîÿßæõÈÿìæè AOLN Nm3/L 7.39
AOLN = (0.85 x LHVL /1,000)

      - ÿËøĈîÿßæõÈÂ®óÌ AOGN Nm3/m3 0.00
AOGN =  ((1.09 x LHVG)/1000)-0.25
3.9 ÜäõâóÔîóÂóéØöćĂË­ÉäõÈìæòÈÜäòÛë¬èÚÝëâ

      - ÿËøĈîÿßæõÈĀÃĆÈ ASN Nm3/kg 0.00
ASN = AOSN  x  MN
      - ÿËøĈîÿßæõÈÿìæè ALN Nm3/L 9.39
ALN = AOLN  x  MN
      - ÿËøĈîÿßæõÈÂ®óÌ AGN Nm3/m3 0.00
AGN = AOGN  x MN
3.10 ÜäõâóÔÂ®óÌÿëöãØóÈØåêÐöìæòÈÜäòÛë¬èÚÝëâ

      - ÿËøĈîÿßæõÈĀÃĆÈ OOSN Nm3/kg 0.00
OOSN = (0.89 x  LHVS /1,000)+1.65

      - ÿËøĈîÿßæõÈÿìæè OOLN Nm3/L 9.66
OOLN = (1.11 x  LHVL /1,000)

      - ÿËøĈîÿßæõÈÂ®óÌ OOGN Nm3/m3 0.00
OOGN = ((1.14 x LHVG)/1000)+0.25

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

3.11 ÜäõâóÔÂ®óÌÿëöãÉäõÈìæòÈÜäòÛë¬èÚÝëâ

      - ÿËøĈîÿßæõÈĀÃĆÈ OSN Nm3/kg 0.00
OSN = OOSN + (MN-1) x AOSN

      - ÿËøĈîÿßæõÈÿìæè OLN Nm3/L 11.66
OLN = OOLN + (MN-1) x AOLN

      - ÿËøĈîÿßæõÈÂ®óÌ OGN Nm3/m3 0.00
OGN = OOGN +(MN-1) x AOGN

3.12 ßæòÈÈóÚÅèóâä­îÚëúÎÿëöãìæòÈÜäòÛë¬èÚÝëâ
      - ÿËøĈîÿßæõÈĀÃĆÈ QESN kcal/y 0.00
QESN = mfS  x  OSN  x  C Pg  x  (TgN-TaN) x h x OF  x hC/100

      - ÿËøĈîÿßæõÈÿìæè QELN kcal/y40,924,216
QELN = mfL  x OLN  x CPg   x (TgN-TaN) x h  x  OF x  hC/100

      - ÿËøĈîÿßæõÈÂ®óÌ QEGN kcal/y 0.00
QEGN = mfG  x OGN  x  Cpg  x  (TgN-TaN)  x  h  x  OF x  hC/100

3.13 ßæòÈÈóÚÅèóâä­îÚëúÎÿëöãæÕæÈ
      - ÿËøĈîÿßæõÈĀÃĆÈ QSS kcal/y 0.00
QSS = QES - QESN

      - ÿËøĈîÿßæõÈÿìæè    QLS kcal/y14,529,322
QLS = QEL - QELN

      - ÿËøĈîÿßæõÈÂ®óÌ QGS kcal/y 0.00
QES = QEG - QEGN

3.14 ÜäõâóÔÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­
      - ÿËøĈîÿßæõÈĀÃĆÈ FSS kg/y 0.00
FSS = QSS /[LHVS x  (hF/100)]

      - ÿËøĈîÿßæõÈÿìæè FLS L/y 2,087.84
FLS = QLS /[LHVL   x  (hF/100)]

      - ÿËøĈîÿßæõÈÂ®óÌ FGS m3/y 0.00
FGS = QGS /[LHVG x DG  x  (hF/100)]

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

3.15 Å¬óÿËøĈîÿßæõÈæÕæÈ
      - ÿËøĈîÿßæõÈĀÃĆÈ CSS þ/y 0.00
CSS = FSS  x CS
      - ÿËøĈîÿßæõÈÿìæè CLS þ/y 52,196.00
CLS = FLS  x  CL
      - ÿËøĈîÿßæõÈÂ®óÌ CGS þ/y 0.00
CGS = FGS  x CG

4.  ÂóäèõÿÅäóñì°ÂóäæÈØùÚ
     4.1  äñãñÿèæóÅøÚØùÚ

 - ÿËøĈîÿßæõÈĀÃĆÈ PBS y 0.00
     PBS = CC  / CSS

 - ÿËøĈîÿßæõÈÿìæè PBL y 0.96
     PBL = CC  / CLS

        - ÿËøĈîÿßæõÈÂ®óÌ PBG y 0.00
      PBG = CC  / CGS

5.   ëäùÜÝæØöćăÕ­ÉóÂÂóäèõÿÅäóñì°
     5.1  ÜäõâóÔÿËøĈîÿßæõÈØöćĂË­æÕæÈ FS L/y 2,087.84

5.2  Å¬óĂË­É¬óãÿËøĈîÿßæõÈæÕæÈ CF þ / y 52,196.00
     5.3  äñãñÿèæóÅøÚØùÚ PB y 0.96

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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ĴŅĨĶĔŅĶĪňŗȮ2 ĔŅĶĮĶńĭĸħėĺŅĴħńĬœŀĬŘņĪňŗįĸŇĨŒľƟŏľĴŅŃĽĴ 

1. ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ 
őĶĚĚŅĬĨŇħĨńŘĚľĴƟŀœŀĬŘņŐĭĭĪƞŀœĲŒĝƟĬŘņĴńĬŏĨŅȮC ŏĮƦĬŏĝŊŘŀŏıĸŇĚȮĕĬŅħıŇĔńħȮ2 ĨńĬȮěņĬĺĬȮ1 ĝŋħȮőħĵĮĔĨŇĮĶńĭĨńŘĚ
ėĺŅĴħńĬĽŌĚĽŋħĪňŗȮ9 barg ŀŋĮĔĶĦƢĪňŗŒĝƟœŀĬŘņĨƟŀĚĔŅĶėĺŅĴħńĬœŀĬŘņĽŌĚĽŋħȮ6.5 barg ĞŉŗĚėĺŅĴħńĬœŀĬŘņĪňŗįĸŇĨŒĬ
ĮƤěěŋĭńĬĽŌĚĔĺƞŅėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŋĮĔĶĦƢĪňŗŒĝƟœŀĬŘņȮȮőĶĚĚŅĬěŉĚĽŅĴŅĶĩĸħėĺŅĴħńĬœŀĬŘņĸĚŏľĸŊŀȮ8 barg ĞŉŗĚěŃ
ĪņŒľƟőĶĚĚŅĬĮĶŃľĵńħŏĝŊŘŀŏıĸŇĚĸĚœħƟ 

 
ȮȮȮȮ

ėĺŅĴħńĬœŀĬŘņĪňŗĮĶńĭĨńŘĚŏħŇĴȮ9 barg         ėĺŅĴħńĬœŀĬŘņĪňŗĮĶńĭĨńŘĚŒľĴƞȮ8 barg 
 

2. ĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢ 
2.1ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
2.1.1ȮŏĮŀĶƢŏĞŖĬĨƢĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĪňŗĸħĸĚěŅĔĔŅĶĨƟĴĬŘņĪňŗėĺŅĴħńĬĨŗņĸĚ 

%QP = [(ŏŀĬīŅĸĮƖĕŀĚœŀĬŘņĪňŗėĺŅĴħńĬĔƞŀĬĮĶńĭĸħėĺŅĴħńĬȮ&kJ/kg) - ŏŀĬīŅĸĮƖĕŀĚœŀĬŘņĪňŗėĺŅĴ
ħńĬľĸńĚĮĶńĭĸħėĺŅĴħńĬȮ&kJ/kg)) / ŏŀĬīŅĸĮƖĕŀĚœŀĬŘņĔƞŀĬĮĶńĭĸħėĺŅĴħńĬȮ&kJ/kg)] x 
ĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņȮ&#' 

2.1.2ȮĮĶŇĴŅĦĔŅĶőĭĸĺƢħŅĺĬƢ 
mB = [ėƞŅȮTDS ĬŘņĮƚŀĬȮ&PPM) / (ėƞŅȮTDS ĬŘņŒĬľĴƟŀœŀĬŘņȮ&PPM) - ėƞŅȮTDS ĬŘņĮƚŀĬȮ&PPM))] x 
ĮĶŇĴŅĦĬŘņĮƚŀĬĪňŗŒĝƟŏĜĸňŗĵŒĬľĬŉŗĚĝńŗĺőĴĚȮ&kg/h) 

2.1.3ȮıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĸħĸĚěŅĔĬŘņőĭĸĺƢħŅĺĬƢ  
QB = ĮĶŇĴŅĦĔŅĶőĭĸĺƢħŅĺĬƢȮ&kg/h) x (ŏŀĬīŅĸĮƖĕŀĚœŀĬŘņĪňŗėĺŅĴħńĬĔƞŀĬĮĶńĭĸħėĺŅĴħńĬȮ
&kJ/kg) - ŏŀĬīŅĸĮƖĕŀĚœŀĬŘņĪňŗėĺŅĴħńĬľĸńĚĮĶńĭĸħėĺŅĴħńĬȮ&kJ/kg)) 

2.2ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĔŅĶĸĚĪŋĬ  
2.2.1ȮĶŃĵŃŏĺĸŅėŊĬĪŋĬȮ&y)  

PB = ėƞŅŒĝƟěƞŅĵŒĬĔŅĶħņŏĬŇĬĚŅĬȮ&B) / ėƞŅŏĝŊŘŀŏıĸŇĚĪňŗĸħĸĚȮ&B/y) 
3.ȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĝƟőĮĶŐĔĶĴȮexcel ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮőħĵĮƚŀĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĕƟŀĴŌĸĨĶĺěĺńħŒĽƞŒĬĝƞŀĚĽňĲƚŅ 
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äóãÂóä Öòèã¬îìÚ¬èã Ã­îâúæ Āìæ¬ÈØöćâó

ÃîÈÃ­îâúæ

1. Ã­îâúæÿÛøĈîÈÖ­Ú

1.1 ËòćèāâÈÂóäĂË­ÈóÚÖæîÕØòĈÈÜö h h/y Ã­îâúæāäÈÈóÚ

1.2 ÜäõâóÔÂóäĂË­ÿËøĈîÿßæõÈ ÛõæÿËøĈîÿßæõÈ

-ÿËøĈîÿßæõÈĀÃĆÈØöćĂË­ÖæîÕØòĈÈÜö mS k/y

-ÿËøĈîÿßæõÈÿìæèØöćĂË­ÖæîÕØòĈÈÜö mL l/y

-ÿËøĈîÿßæõÈÂ®óÌØöćĂË­ÖæîÕØòĈÈÜö mG m3/y Ýú­ÉČóìÚ¬óã

1.3 äóÅóÿËøĈîÿßæõÈÿÊæöćã

-äóÅóÿËøĈîÿßæõÈĀÃĆÈÿÊæöćã CS þ/kg

-äóÅóÿËøĈîÿßæõÈÿìæèÿÊæöćã CL þ/l

-äóÅóÿËøĈîÿßæõÈÂ®óÌÿÊæöćã CG þ/m3

1.4 ÿîÚÙóæÜöÃîÈăîÚČĈóØöćÅèóâÕòÚÂ¬îÚÜäòÛæÕ hg kJ/kg ÖóäóÈăîÚČĈó

1.5 ÿîÚÙóæÜöÃîÈăîÚČĈóØöćÅèóâÕòÚìæòÈÜäòÛæÕ hN kJ/kg ÖóäóÈăîÚČĈó

1.6 Å¬óĂË­É¬óãĂÚÂóäÕČóÿÚõÚÈóÚ C þ Ýú­Ăì­ÛäõÂóä

1.7 ÜäñëõØÙõáóßìâ­îăîÚČĈó hB % ÖäèÉèòÕ

4,800

0

480,000.00

0

0

14.00

0

2,778.1

2,774

500.00

80.00

 = ¦¦¦ barg

ÅèóâÕòÚìæòÈ = ¦¦¦ barg

TDS ÚČĈ óĂÚ  = ¦¦¦ PPM

TDS  = ¦¦¦ PPM
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

1.8 Å¬óÅèóâä­îÚØóÈÖČćóÃîÈÿËøĈîÿßæõÈ
-ÿËøĈîÿßæõÈĀÃĆÈ LHVS kJ/kg 0
-ÿËøĈîÿßæõÈÿìæè LHVL kJ/l 41,280.00ÚČĈóâòÚÿÖó C

-ÿËøĈîÿßæõÈÂ®óÌ LHVG kJ/m3 0
1.9 ÖòèÜäñÂîÛÂóäĂË­ÈóÚ OF - 0.80
2. Ã­îâúæÖäèÉèòÕ
2.1 ÅèóâÕòÚëúÈëùÕÂ¬îÚÜäòÛæÕ (Gage Pressure) Pg barg 9.00
2.2 ÅèóâÕòÚëúÈëùÕìæòÈÜäòÛæÕ (Gage Pressure) PN barg 8.00
2.3 Å¬ó TDS ÚČĈóÜ­îÚ TDSF PPM 400.00
2.4 Å¬ó TDS ÚČĈóĂÚìâ­îăîÚČĈó TDSB PPM 3,000.00
2.5 ÜäõâóÔÚČĈóÜ­îÚØöćĂË­ĂÚ 1 ËòćèāâÈÿÊæöćã WF kg/h 1,200.00
3. ÂóäèõÿÅäóñì°ØóÈÿØÅÚõÅ
3.1 Å¬óĂË­É¬óãÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­ÿâøćîă
â¬Ö­îÈÖ­âÚČĈóØöćÅèóâÕòÚëúÈ

-ÿÜîä°ÿÌĆÚÖ°ÃîÈÅèóâä­îÚØöćëúÎÿëöãÚ­îãæÈ %QP % 0.17
%QP = [(hg-hN) / hg] 

-ÿËøĈîÿßæõÈØöćĂË­æÕæÈ
ÿËøĈîÿßæõÈĀÃĆÈ QPS kg/y 0.00
QPS = [(%QP / 100) x mS x OF] / hB

ÿËøĈîÿßæõÈÿìæè QPL L/y 816.00
QPL = [(%QP / 100) x mL x OF] / hB

ÿËøĈîÿßæõÈÂ®óÌ QPG m3/y 0.00
QPL = [(%QP / 100) x mG  x OF]/ hB

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

-Å¬óĂË­É¬óãÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­
ÿËøĈîÿßæõÈĀÃĆÈ CPS B/y 0.00
CPS = QPS x CS
ÿËøĈîÿßæõÈÿìæè CPL B/y 11,424.00
CPL = QPL x CL
ÿËøĈîÿßæõÈÂ®óÌ CPG B/y 0.00
CPG = QPG x CG

3.2 Å¬óĂË­É¬óãÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­ÿâøćî
āÛæè°ÕóèÚ°ØöćÅèóâÕòÚÖČćóæÈ

-ÜäõâóÔÂóäāÛæè°ÕóèÚ° mB kg/h 184.62
mB = [TDSF / (TDSB - TDSF)] x WF

-ßæòÈÈóÚÅèóâä­îÚØöćÜäñìãòÕăÕ­ QB kJ/h 886.18
QB = mB x  (hg - hN)

-ßæòÈÈóÚÅèóâä­îÚØöćÜäñìãòÕăÕ­ØòĈÈÜö QBT kJ/y 4,253,664.00
QBT = QB x h

-ÜäõâóÔÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­
ÿËøĈîÿßæõÈĀÃĆÈ FBS kg/y 0.00
FBS = [QBT / (LHVS x (hB / 100))] x OF

ÿËøĈîÿßæõÈÿìæè FBL l/y 103.04
FBL = [QBT / (LHVL x (hB / 100))] x OF

ÿËøĈîÿßæõÈÂ®óÌ FBG m3/y 0.00
FBG = [QBT / (LHVG x (hB / 100))] x OF

-Å¬óĂË­É¬óãÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­
ÿËøĈîÿßæõÈĀÃĆÈ CBS B/y 0.00
CBS = FBS x CS
ÿËøĈîÿßæõÈÿìæè CBL B/y 1,442.56
CBL = FBL x CL

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

ÿËøĈîÿßæõÈÂ®óÌ CBG B/y 0.00
CBG = FBG x CG

-ÜäõâóÔÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­

ÿËøĈîÿßæõÈĀÃĆÈ FRS kg/y 0.00
FRS = (QPS + FBS) x 0.2

ÿËøĈîÿßæõÈÿìæè FRL l/y 183.81
FRL = (QPL + FBL) x 0.2

ÿËøĈîÿßæõÈÂ®óÌ FRG m3/y 0.00
FRG = (QPG + FBG) x 0.2

-Å¬óĂË­É¬óãÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­
ÿËøĈîÿßæõÈĀÃĆÈ CRS B/y 0.00
CRS = (CPS + CBS) x 0.2

ÿËøĈîÿßæõÈÿìæè CRL B/y 2,573.31
CRL = (CPL + CBL) x 0.2

ÿËøĈîÿßæõÈÂ®óÌ CRG B/y 0.00
CRG = (CPG + CBG) x 0.2

3.4 ÜäõâóÔÿËøĈîÿßæõÈØöćÜäñìãòÕØòĈÈëõĈÚ
-ÿËøĈîÿßæõÈĀÃĆÈ FTS kg/y 0.00
FTS = QPS + FBS + FRS

-ÿËøĈîÿßæõÈÿìæè FTL l/y 1,102.85
FTL = QPL + FBL + FRL

-ÿËøĈîÿßæõÈÂ®óÌ FTG m3/y 0.00
FTG = QPG + FBG + FRG

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ

3.3 Å¬óĂË­É¬óãÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­ÉóÂÂóä
ëúÎÿëöãÅèóâä­îÚîîÂÉóÂÝõèìâ­îăîÚČĈó Āæñ
äñÛÛë¬ÈÉ¬óãăîÚČĈóÜäñâóÔ 20% ÃîÈÅèóâ
ä­îÚëúÎÿëöãÉóÂÂóäÖ­âăîÚČĈóØöćÅèóâÕòÚÖČćóæÈ 
ĀæñÉóÂÂóäāÛæè°ÕóèÚ°
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

3.5 Å¬óĂË­É¬óãÿËøĈîÿßæõÈæÕăÜØòĈÈëõĈÚ
-ÿËøĈîÿßæõÈĀÃĆÈ CTS B/y 0.00
CTS = CPS + CBS + CRS

-ÿËøĈîÿßæõÈÿìæè CTL B/y 15,439.87
CTL = CPL + CBL + CRL

-ÿËøĈîÿßæõÈÂ®óÌ CTG B/y 0.00
CTG = CPG + CBG + CRG

4. ÂóäèõÿÅäóñì°ÂóäæÈØùÚ
4.1 äñãñÿèæóÅøÚØùÚ PB y 0.03

PB = C / (CTS ìäøî CTL ìäøî CTG)
5. ëäùÜÝæØöćăÕ­ÉóÂÂóäèõÿÅäóñì°
5.1 ÜäõâóÔÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­ FT l/y 1,102.85
5.2 Å¬óĂË­É¬óãÿËøĈîÿßæõÈæÕæÈ CT B / y 15,439.87
5.3 äñãñÿèæóÅøÚØùÚ PB y 0.03

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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ĴŅĨĶĔŅĶĪňŗȮ3  ĔŅĶĬņėŀĬŏħĬŏĽĪĔĸńĭĴŅŒĝƟŀŋƞĬĬŘņĮƚŀĬľĴƟŀœŀĬŘņ 

1. ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ 
őĶĚĚŅĬĨŇħĨńŘĚľĴƟŀœŀĬŘņŐĭĭĪƞŀœĲȮŒĝƟŏĝŊŘŀŏıĸŇĚĬŘņĴńĬŏĨŅŏĔĶħȮC ĕĬŅħıŇĔńħȮ1 ĨńĬȮěņĬĺĬȮ1 ĝŋħȮőħĵĮĔĨŇ
őĶĚĚŅĬĴňĔŅĶĮĸƞŀĵĬŘņėŀĬŏħĬŏĽĪĪŇŘĚħńĚĶŌĮȮĪŅĚőĶĚĚŅĬĴňŐĬĺėŇħĪňŗěŃĬņĬŘņėŀĬŏħĬŏĽĪĴŅŐĸĔŏĮĸňŗĵĬėĺŅĴ
ĶƟŀĬĔńĭĬŘņĪňŗěŃĮƚŀĬŏĕƟŅľĴƟŀœŀĬŘņȮĞŉŗĚěŃĪņŒľƟőĶĚĚŅĬĽŅĴŅĶĩĮĶŃľĵńħĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĸĚœħƟ 

 
 
 
 
 
 
 
 
 

ĔŅĶĮĸƞŀĵėŀĬŏħĬŏĽĪĪŇŘĚ 
 

2. ĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢ 
2.1ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
2.1.1ȮĮĶŇĴŅĦėŀĬŏħĬŏĽĪĪňŗĬņĔĸńĭĴŅœħƟőħĵŒľƟȮFlash œĮȮ20% (kg/y) 

CR =  ĮĶŇĴŅĦĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĨĸŀħĪńŘĚĮƖȮx ĽńħĽƞĺĬĔŅĶįĸŇĨœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚȮx (ŏĮŀĶƢŏĞŖĬĨƢ
ėŀĬŏħĬŏĽĪĪňŗĽŅĴŅĶĩĬņĔĸńĭĴŅœħƟȮ-Ȯ100) x 0.8 

2.1.2ȮĮĶŇĴŅĦėĺŅĴĶƟŀĬŒĬėŀĬŏħĬŏĽĪĪňŗĬņĔĸńĭĴŅŒĝƟȮ&kJ/y) 
QC  =  ĮĶŇĴŅĦėŀĬŏħĬŏĽĪĪňŗĬņĔĸńĭĴŅŒĝƟȮ&kg/y) x (ŏŀĬīŅĸĮƖĕŀĚĬŘņėŀĬŏħĬŏĽĪĪňŗŀŋĦľĳŌĴŇ
ėŀĬŏħĬŏĽĪȮ&kJ/kg) - ŏŀĬīŅĸĮƖĕŀĚĬŘņĮƚŀĬĪňŗŀŋĦľĳŌĴŇĬŘņĮƚŀĬȮ&kJ/kg)) 

2.1.3ȮŏĝŊŘŀŏıĸŇĚĪňŗĮĶŃľĵńħœħƟ 
F  =ȮȮĮĶŇĴŅĦėĺŅĴĶƟŀĬŒĬėŀĬŏħĬŏĽĪĪňŗĬņĔĸńĭĴŅŒĝƟȮ&kJ//y) / (ėƞŅėĺŅĴĶƟŀĬĪŅĚĨŗņĕŀĚ
ŏĝŊŘŀŏıĸŇĚȮx ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņȮ&#'Ȯ-Ȯ100) 

2.2ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĔŅĶĸĚĪŋĬ  
2.2.1ȮĶŃĵŃŏĺĸŅėŊĬĪŋĬȮ&y)  

PB  =  ŏĚŇĬĸĚĪŋĬȮ&Ŏ'Ȯ-ȮėƞŅŒĝƟěƞŅĵĪňŗĸħĸĚȮ&Ŏ-y) 

3.ȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĝƟőĮĶŐĔĶĴȮexcel ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮőħĵĮƚŀĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĕƟŀĴŌĸĨĶĺěĺńħŒĽƞŒĬĝƞŀĚĽňĲƚŅ 
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3. ÂóäèõÿÅäóñì°Ã­îâúæ
ĂË­āÜäĀÂäâ Excel ĂÚÂóäèõÿÅäóñì°Ã­îâúæāÕãÜ­îÚÃ­îâúæÿÛøĈîÈÖ­ÚĀæñÃ­îâúæÖäèÉèòÕ

Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

1. Ã­îâúæÿÛøĈîÈÖ­Ú
1.1 ËòćèāâÈÂóäĂË­ÈóÚÃîÈìâ­îăîÚČĈó hr h/y 4,800
1.2 ÜäõâóÔÂóäĂË­ÿËøĈîÿßæõÈ

 - ÿËøĈîÿßæõÈĀÃĆÈØöćĂË­ÖæîÕØòĈÈÜö mS kg/y 0
 - ÿËøĈîÿßæõÈÿìæèØöćĂË­ÖæîÕØòĈÈÜö mL l/y 200,000.00

 - ÿËøĈîÿßæõÈÂ®óÌØöćĂË­ÖæîÕØòĈÈÜö mG m3/y 0
1.3 äóÅóÿËøĈîÿßæõÈÿÊæöćã
      - äóÅóÿËøĈîÿßæõÈĀÃĆÈÿÊæöćã CS þ/kg 0
      - äóÅóÚČĈóâòÚÿËøĈîÿßæõÈÿÊæöćã CL þ/L 14.00 ÚČĈóâòÚÿÖó C

      - äóÅóÿËøĈîÿßæõÈÂ®óÌÿÊæöćã CG þ/m3 0

1.4 äóÅóÚČĈóäèâÅ¬óÜäòÛëáóßÚČĈó WC þ/m3 20.00
1.5 ÜäñëõØÙõáóßÃîÈìâ­îăîÚČĈó hB % 80.00

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

1.6 Å¬óÅèóâä­îÚØóÈÖČćóÃîÈÿËøĈîÿßæõÈ
- Å¬óÅèóâä­îÚÃîÈÿËøĈîÿßæõÈĀÃĆÈ LHVS kJ/kg 0
- Å¬óÅèóâä­îÚÃîÈÿËøĈîÿßæõÈÿìæè LHVL kJ/L 41,280.00ÚČĈóâòÚÿÖó C

      - Å¬óÅèóâä­îÚÃîÈÿËøĈîÿßæõÈÂ®óÌ LHVG kJ/m3 0
1.7 ÿÜîä°ÿÌĆÚÖ°ÅîÚÿÕÚÿëØØöćëóâóä×ÚČóÂæòÛâóăÕ­ CD % 10.00

1.8 ÿîÚÙóæÜöÃîÈÚČĈóÜ­îÚØöćîùÔìáúâõÚČĈóÜ­îÚ hf kJ/kg 125.79 hf Øöć 30oC

1.9 ÿîÚÙóæÜöÃîÈÚČĈóÅîÚÿÕÚÿëØØöćîùÔìáúâõ hC kJ/kg 376.92 hf Øöć 90oC
ÅîÚÿÕÚÿëØ

2. Ã­îâúæÖäèÉèòÕ

2.1 ëòÕë¬èÚÂóäÝæõÖăîÚČĈóÖ¬îÿËøĈîÿßæõÈ
- ëòÕë¬èÚÂóäÝæõÖăîÚČĈóÖ¬îÿËøĈîÿßæõÈĀÃĆÈØöćĂË­ RS kg/kg 0
- ëòÕë¬èÚÂóäÝæõÖăîÚČĈóÖ¬îÿËøĈîÿßæõÈÿìæèØöćĂË­ RL kg/l 13.00

- ëòÕë¬èÚÂóäÝæõÖăîÚČĈóÖ¬îÿËøĈîÿßæõÈÂ®óÌØöćĂË­ RG kg/m3 0

2.2 îùÔìáúâõÚČĈóÜ­îÚ TF
OC 30.00

2.4 îùÔìáúâõÚČĈóÅîÚÿÕÚÿëØ TC
OC 90.00

3. ÂóäèõÿÅäóñì°ØóÈÿØÅÚõÅ
3.1 ÜäõâóÔÅîÚÿÕÚÿëØØöćÚČóÂæòÛâóăÕ­āÕã
Ăì­ Flash ăÜ 20%
- ÿËøĈîÿßæõÈĀÃĆÈ CRS kg/y 0.00
CRS = mS x RS x (CD/100) x 0.8

- ÿËøĈîÿßæõÈÿìæè CRL kg/y 208,000.00
CRL = mL x RL x (CD/100) x 0.8

- ÿËøĈîÿßæõÈÂ®óÌ CRG kg/y 0.00
CRG = mG x RG x (CD/100) x 0.8

3.2 ÜäõâóÔÅèóâä­îÚĂÚÚČĈóÅîÚÿÕÚÿëØÌ÷ćÈ
ÚČóÂæòÛâóĂË­ăÕ­ØòĈÈÜö

      - ÿËøĈîÿßæõÈĀÃĆÈ QCS kJ/y 0.00
QCS =  CRS x (hC - hf)

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

      - ÿËøĈîÿßæõÈÿìæè QCL kJ/y52,235,040.00
QCL = CRL x (hC - hf)

      - ÿËøĈîÿßæõÈÂ®óÌ QCG kJ/y 0.00
QCG = CRG x (hC - hf)

3.3 ÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­ØòĈÈÜö
      - ÿËøĈîÿßæõÈĀÃĆÈ FS kg/y 0.00

FS = QCS / [LHVS x (hB/100)]

      - ÿËøĈîÿßæõÈÿìæè FL L/y 1,581.73
FL = QCL / [LHVL  x (hB/100)]

      - ÿËøĈîÿßæõÈÂ®óÌ FG m3/y 0.00
FG= QCG / [LHVG x (hB/100)]

3.4 ÅõÕÿÜĆÚÿÈõÚØöćÜäñìãòÕăÕ­ÉóÂÿËøĈîÿßæõÈ
      - ÿËøĈîÿßæõÈĀÃĆÈ OLS þ/y 0.00

OLS = FS x CS
      - ÿËøĈîÿßæõÈÿìæè CLL þ/y 22,144.22

CLL = FL x CL
      - ÿËøĈîÿßæõÈÂ®óÌ CLG þ/y 0.00

CLG = FG x CG
3.5 ÜäõâóÔÚČĈóØöćÜäñìãòÕăÕ­

      - ÿËøĈîÿßæõÈĀÃĆÈ WLS m3/y 0.00
WLS = (CRS /1,000)

      - ÿËøĈîÿßæõÈÿìæè WLL m3/y 208.00
WLL = (CRL /1,000)

      - ÿËøĈîÿßæõÈÂ®óÌ WLG m3/y 0.00
WLG = (CRG /1,000)

3.6 Å¬óÚČĈóØöćÜäñìãòÕăÕ­
      - ÿËøĈîÿßæõÈĀÃĆÈ WSS þ/y 0.00

WSS = WLS x WC

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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Āìæ¬ÈØöćâó
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      - ÿËøĈîÿßæõÈÿìæè WSL þ/y 4,160.00
WSL = WLL x WC

      - ÿËøĈîÿßæõÈÂ®óÌ WSG þ/y 0.00
WSG = WLG x WC

3.7 äèâÅ¬óĂË­É¬óãØöćÜäñìãòÕăÕ­ØòĈÈëõĈÚ
- ÿËøĈîÿßæõÈĀÃĆÈ MS þ/y 0.00
MS = CLS + WSS

- ÿËøĈîÿßæõÈÿìæè ML þ/y 26,304.22
ML = CLL + WSL

ÿËøĈîÿßæõÈÂ®óÌ MG þ/y 0.00
MG = CLG + WSG

4. ÂóäèõÿÅäóñì°ÂóäæÈØùÚ
4.1 Ø¬îÅîÚÿÕÚÿëØäèâÊÚèÚĂãĀÂ­è

- ìÚó 1 ÚõĈè Āæñìù­â Jacket ÃÚóÕØ¬î 1 ÚõĈè ãóè 0 â. P1 þ 0
- ìÚó 1 ÚõĈè Āæñìù­â Jacket ÃÚóÕØ¬î 1 1/2 ÚõĈè ãóè 0 â. P2 þ 0
- ìÚó 1 ÚõĈè Āæñìù­â Jacket ÃÚóÕØ¬î 2 ÚõĈè ãóè 10 â. P3 þ 20,000.00
- ìÚó 1 ÚõĈè Āæñìù­â Jacket ÃÚóÕØ¬î 2 1/2 ÚõĈè ãóè 0 â. P4 þ 0
- ìÚó 1 ÚõĈè Āæñìù­â Jacket ÃÚóÕØ¬î 3 ÚõĈè ãóè 0 â. P5 þ 0
- ÅèóâãóèØ¬îäèâ LEN m 10.00
- Å¬óĀäÈĂÚÂóäÖõÕÖòĈÈ LR þ/m 500.00

4.2 Å¬óĀäÈĂÚÂóäÖõÕÖòĈÈ 
LC = LEN x LR LC B 5,000.00

4.3 äèâäóÅóèòëÕùĀæñÅ¬óÖõÕÖòĈÈ
TC = P1 + P2 + P3 + P4 + P5 + LC LC B 25,000.00

4.4 äñãñÿèæóÂóäÅøÚØùÚ
PB = TC/ML PB Y 0.95

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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5. ëäùÜÝæØöćăÕ­ÉóÂÂóäèõÿÅäóñì°
5.1 ÜäõâóÔÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­ F L/y 1,581.73
5.2 Å¬óÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­ C þ/y 22,144.22

5.3 ÜäõâóÔÚČĈóØöćÜäñìãòÕăÕ­ WC m3/y 208.00
5.4 Å¬óÚČĈóØöćÜäñìãòÕăÕ­ WS þ/y 4,160.00
5.5 Å¬óĂË­É¬óãØöćÜäñìãòÕăÕ­äèâ CT þ/y 26,304.22
5.6 äñãñÿèæóÅøÚØùÚ PB y 0.95

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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ĴŅĨĶĔŅĶĪňŗȮ4ȮĔŅĶĞƞŀĴŐĞĴĶŀĵĶńŗĺŒĬĶŃĭĭĽƞĚěƞŅĵœŀĬŘņ 

1. ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ 
őĶĚĚŅĬĨŇħĨńŘĚľĴƟŀœŀĬŘņŐĭĭĪƞŀœĲȮȮŒĝƟĬŘņĴńĬŏĨŅŏĔĶħȮC ŏĮƦĬŏĝŊŘŀŏıĸŇĚȮȮĕĬŅħıŇĔńħȮ5ȮĨńĬȮȮěņĬĺĬȮ1ȮĝŋħȮȮ
ěŅĔĔŅĶĽņĶĺěıĭĺƞŅĴňœŀĬŘņĶńŗĺœľĸĨŅĴĕƟŀĨƞŀȮȮĕƟŀĚŀȮȮěņĬĺĬȮ4ȮěŋħȮȮĔŅĶĶńŗĺœľĸĕŀĚœŀĬŘņĽƞĚįĸŒľƟĽŇŘĬŏĮĸŊŀĚ
ıĸńĚĚŅĬėĺŅĴĶƟŀĬȮŐĸŃĮĶŇĴŅĦĬŘņȮȮĶĺĴĪńŘĚĵńĚĪņŒľƟĽĳŅĺŃŐĺħĸƟŀĴĴňŀŋĦľĳŌĴŇĽŌĚĕŉŘĬȮȮħńĚĬńŘĬěŉĚĴňŐĬĺėŇħĪňŗěŃ
ĸħĔŅĶĽŌĠŏĽňĵħńĚĔĸƞŅĺȮȮőħĵĔŅĶĞƞŀĴĶŌĶńŗĺĕŀĚœŀĬŘņĪńŘĚľĴħȮȮĞŉŗĚěŃĪņŒľƟőĶĚĚŅĬĽŅĴŅĶĩĮĶŃľĵńħĔŅĶŒĝƟ
ŏĝŊŘŀŏıĸŇĚĸĚœħƟ 

 
   
 
 
 
 
 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĶńŗĺĕŀĚœŀĬŘņĭĶŇŏĺĦĨƞŅĚŕ      ȮȮȮȮĔŅĶĶńŗĺĕŀĚœŀĬŘņĭĶŇŏĺĦĨƞŅĚŕ 
 

2. ĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢ 
2.1ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
0,/,/ȮŀńĨĶŅĔŅĶĽŌĠŏĽňĵœŀĬŘņįƞŅĬĶŌĶńŗĺȮ&kg/y) 

mS =  [ .,0605Ȯ&ĕĬŅħĶŌĶńŗĺȮ&mm))0 x (ėĺŅĴħńĬœŀĬŘņȮ&kg/cm0'Ȯ)Ȯ/,./1'[Ȯx ěņĬĺĬĶŌĶńŗĺȮȮx 
ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬĨĸŀħĮƖȮ&h/y) 

0,/,0ȮĮĶŇĴŅĦėĺŅĴĶƟŀĬĽŌĠŏĽňĵȮ&kJ/y) 
Q  =ȮȮŀńĨĶŅĔŅĶĔŅĶĽŌĠŏĽňĵœŀĬŘņįƞŅĬĶŌĶńŗĺȮ&kg/y) x (ŏŀĬīŅĸĮƖĕŀĚœŀĬŘņŒĬĪƞŀȮ&kJ/kg) - 
ŏŀĬīŅĸĮƖĕŀĚĬŘņĮƚŀĬȮ&kJ/kg) 

0,/,1ȮĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗĽŌĠŏĽňĵ 
MF  =  ĮĶŇĴŅĦėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵȮ&kJ/y) / (ėƞŅėĺŅĴĶƟŀĬĪŅĚĨŗņĕŀĚŏĝŊŘŀŏıĸŇĚȮx 
ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņȮ&#'Ȯ-Ȯ/..' 

2.2ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĔŅĶĸĚĪŋĬ  
0,0,/ȮĶŃĵŃŏĺĸŅėŊĬĪŋĬȮ&y) 

PB =  ėƞŅŒĝƟěƞŅĵŒĬĔŅĶĞƞŀĴĶŌĶńŗĺĪńŘĚľĴħȮ&Ŏ'Ȯ-ȮėƞŅŒĝƟěƞŅĵĪňŗĮĶŃľĵńħœħƟȮ&Ŏ-y) 
 

3.ȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĝƟőĮĶŐĔĶĴȮexcel ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮőħĵĮƚŀĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĕƟŀĴŌĸĨĶĺěĺńħŒĽƞŒĬĝƞŀĚĽňĲƚŅ 
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ÃîÈÃ­îâúæ

1. Ã­îâúæÿÛøĈîÈÖ­Ú

1.1 ËòćèāâÈÂóäĂË­ÈóÚÖæîÕÜö h h/y Ã­îâúæāäÈÈóÚ

1.2 äóÅóÿËøĈîÿßæõÈÿÊæöćã Ýú­ÉČóìÚ¬óã

      - äóÅóÿËøĈîÿßæõÈĀÃĆÈÿÊæöćã CS þ/kg

      - äóÅóÚČĈóâòÚÿËøĈîÿßæõÈÿÊæöćã CL þ/L    ÚČĈóâòÚÿÖó C

      - äóÅóÿËøĈîÿßæõÈÂ®óÌÿÊæöćã CG þ/m3

1.3 Å¬óÚČĈóĀæñÅ¬óÜäòÛëáóßÚČĈó CW þ/m3 ÛõæÚČĈó

1.4 ÿîÚÙóæÜöÃîÈăîÚČĈóĂÚØ¬îØöćÅèóâÕòÚÉùÕ d1 hg1 MJ/kg ÖóäóÈăîÚČĈó

1.5 ÿîÚÙóæÜöÃîÈăîÚČĈóĂÚØ¬îØöćÅèóâÕòÚÉùÕ d2 hg2 MJ/kg ÖóäóÈăîÚČĈó

1.6 ÜäñëõØÙõáóßÃîÈìâ­îăîÚČĈó hB % ÖäèÉèòÕ

1.7 Å¬óÅèóâä­îÚØóÈÖČćóÃîÈÿËøĈîÿßæõÈ ÅùÔëâÛòÖõ

ÿËøĈîÿßæõÈ

      - Å¬óÅèóâä­îÚÃîÈÿËøĈîÿßæõÈĀÃĆÈ LHVS MJ/kg

      - Å¬óÅèóâä­îÚÃîÈÿËøĈîÿßæõÈÿìæè LHVL MJ/L

      - Å¬óÅèóâä­îÚÃîÈÿËøĈîÿßæõÈÂ®óÌ LHVG MJ/m3

1.8 ÿîÚÙóæÜöÃîÈÚČĈóÜ­îÚØöćîùÔìáúâõÚČĈóÜ­îÚ hf MJ/kg ÖóäóÈÚČĈóîõćâÖòè

1.9 Å¬óĂË­É¬óãĂÚÂóäÌ¬îâäúäòćèØòĈÈìâÕ C þ Ýú­Ăì­ÛäõÂóä

80.00

0

41.28

0

0.1258

500

0

2,400

14.00

0

20.00

2.7691

2.7691
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

2. Ã­îâúæÖäèÉèòÕ
2.1 ÃÚóÕäúäòćèØöćÉùÕ d1 d1 mm 1.00
2.2 ÉČóÚèÚäúäòćèØöćÉùÕ d1 n1 ÉùÕ 1
2.3 ÅèóâÕòÚăîÚČĈóØöćÉùÕ d1 P1 kg/cm2 7.00
2.4 ÃÚóÕäúäòćèØöćÉùÕ d2 d2 mm 0.50
2.5 ÉČóÚèÚäúäòćèØöćÉùÕ d2 n2 ÉùÕ 3

2.6 ÅèóâÕòÚăîÚČĈóØöćÉùÕ d2 P2 kg/cm2 7.00

2.7 îùÔìáúâõÃîÈÚČĈóÜ­îÚ TF
OC 30.00

3. ÂóäèõÿÅäóñì°ØóÈÿØÅÚõÅ
3.1 îòÖäóÂóäëúÎÿëöãăîÚČĈóÝ¬óÚäúäòćèØöćÉùÕ d1 mS1 kg/y 5,436.66

mS1  = [0.2827(d1)
2 x (P1+1.013)] x n1 x h

3.2 îòÖäóÂóäëúÎÿëöãăîÚČĈóÝ¬óÚäúäòćèØöćÉùÕ d2 mS2 kg/y 4,077.50

mS2  = [0.2827(d2)
2 x (P2+1.013)] x n2 x h

3.3 îòÖäÂóäëúÎÿëöãăîÚČĈóÝ¬óÚäúäòćèäèâØòĈÈëõĈÚ mST kg/y 9,514.16
mST = mS1 + mS2

3.4 ÜäõâóÔÅèóâä­îÚØöćëúÎÿëöãÉóÂÂóääòćèăìæ QT kJ/y25,095,594.97
QT = mS1 x (hg1 - hf) + mS2 x (hg2 - hf)

3.5 ÜäõâóÔÿËøĈîÿßæõÈØöćëúÎÿëöã
       - ÿËøĈîÿßæõÈĀÃĆÈ mS kg/y 0.00
mS = QT / (LHVS x hB / 100)

      - ÿËøĈîÿßæõÈÿìæè mL L/y 759.92
mL= QT / (LHVL x hB / 100)

      - ÿËøĈîÿßæõÈÂ®óÌ mG m3/y 0.00
mG  = QT / (LHVG x hB / 100)

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

3.6 Å¬óĂË­É¬óãÅ¬óÚČĈóĀæñÜäòÛëáóßÚČĈóØöćÜäñìãòÕăÕ­ SW þ/y 190.28
SW = (mST / 1,000) x CW
3.7 ÅõÕÿÜĆÚÿÈõÚØöćÜäñìãòÕăÕ­ÉóÂÿËøĈîÿßæõÈ
       - ÿËøĈîÿßæõÈĀÃĆÈ SS þ/y 0.00
SS = mS x CS
       - ÿËøĈîÿßæõÈÿìæè SL þ/y 10,638.88
SL = mL x CL
       - ÿËøĈîÿßæõÈÂ®óÌ SG þ/y 0.00
SG = mG x CG
3.8  Å¬óĂË­É¬óãØöćÜäñìãòÕăÕ­ØòĈÈëõĈÚ
       - ÿËøĈîÿßæõÈĀÃĆÈ STS þ/y 0.00
STS = SW + SS
      - ÿËøĈîÿßæõÈÿìæè STL þ/y 10,829.16
STL = SW + SL
       - ÿËøĈîÿßæõÈÂ®óÌ STG þ/y 0.00
STG = SW + SG

4. ÂóäèõÿÅäóñì°ÂóäæÈØùÚ
4.1 äñãñÿèæóÅøÚØùÚ PB y 0.05
PB = C / (STS ìäøî STL ìäøî STG)

5. ëäùÜÝæØöćăÕ­ÉóÂÂóäèõÿÅäóñì°

5.1 îòÖäóÂóäëúÎÿëöãăîÚČĈóÝ¬óÚäúäòćè mST kg/y 9,514.16
5.2 ÜäõâóÔÿËøĈîÿßæõÈØöćëúÎÿëöã mS , mL ,mG L/y 759.92
5.3 Å¬óÚČĈóØöćÜäñìãòÕăÕ­ SW þ/y 190.28
5.4 Å¬óÿËøĈîÿßæõÈØöćÜäñìãòÕăÕ­ SS ,SL  , SG þ/y 10,638.88
5.5 Å¬óĂË­É¬óãØöćÜäñìãòÕăÕ­ØòĈÈëõĈÚ STS ,STL ,STG þ/y 10,829.16
5.6 äñãñÿèæóÅøÚØùÚ PB y 0.05

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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ĴŅĨĶĔŅĶĪňŗȮ5 ĔŅĶŏĮĸňŗĵĬľĴƟŀœŀĬŘņŒľĴƞĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĔĺƞŅŏħŇĴ 

1. ľĸńĔĔŅĶŐĸŃŏľĨŋįĸ 
őĶĚĚŅĬĨŇħĨńŘĚľĴƟŀœŀĬŘņŐĭĭĪƞŀœĲȮȮŒĝƟĬŘņĴńĬŏĨŅŏĔĶħȮC ŏĮƦĬŏĝŊŘŀŏıĸŇĚȮĕĬŅħıŇĔńħȮ5ȮĨńĬȮȮěņĬĺĬȮ1ȮĝŋħȮȮ
ĮƤěěŋĭńĬľĴƟŀœŀĬŘņĴňŀŅĵŋĔŅĶŒĝƟĚŅĬĴŅĔȮŐĸŃĴňĮĶŃĽŇĪīŇĳŅıĨŗņȮȮěŉĚĴňŐĬĺėŇħĪňěŃŏĮĸňŗĵĬľĴƟŀœŀĬŘņŒľĴƞȮőħĵ
ŒĝƟľĴƟŀœŀĬŘņĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĕŉŘĬĔĺƞŅľĴƟŀœŀĬŘņŏħŇĴȮȮĴňŀńĨĶŅĽƞĺĬĔŅĶįĸŇĨœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚĪňŗĽŌĚĔĺƞŅŏħŇĴȮȮȮȮ
ĪņŒľƟőĶĚĚŅĬĽŅĴŅĶĩĮĶŃľĵńħŏĝŊŘŀŏıĸŇĚĸĚœħƟ 

 
 
 
 
 
 
 
 

 
 

ľĴƟŀœŀĬŘņĝŋħĪňŗĨƟŀĚĔŅĶŏĮĸňŗĵĬ 
 

2. ĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢ 
2.1ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
2,1,1ȮĶƟŀĵĸŃŀńĨĶŅĽƞĺĬĔŅĶįĸŇĨœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚĪňŗŏıŇŗĴĕŉŘĬ 

#R =  [(ŀńĨĶŅĽƞĺĬĔŅĶįĸŇĨœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚĕŀĚľĴƟŀœŀĬŘņĝŋħŒľĴƞȮ+ȮŀńĨĶŅĽƞĺĬĔŅĶįĸŇĨœŀĬŘņ
ĨƞŀŏĝŊŘŀŏıĸŇĚĕŀĚľĴƟŀœŀĬŘņĝŋħŏħŇĴ'Ȯ-ȮŀńĨĶŅĽƞĺĬĔŅĶįĸŇĨœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚĕŀĚľĴƟŀȮȮȮȮ
œŀĬŘņĝŋħŏħŇĴ[Ȯx /.. 

2,1,2ȮĮĶŇĴŅĦĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĸħĸĚ 
Fs  =ȮȮĮĶŇĴŅĦĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŏħŇĴĨĸŀħĪńŘĚĮƖȮx (ŀńĨĶŅĽƞĺĬĔŅĶįĸŇĨœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚĕŀĚľĴƟŀ
œŀĬŘņĝŋħŏħŇĴȮ-ȮŀńĨĶŅĽƞĺĬĔŅĶįĸŇĨœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚĕŀĚľĴƟŀœŀĬŘņĝŋħŒľĴƞȮ' 

2.2ȮĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĔŅĶĸĚĪŋĬ  
2,2,1ȮĶŃĵŃŏĺĸŅėŊĬĪŋĬȮ&y)  

PB  =ȮȮŏĚŇĬĸĚĪŋĬŒĬĔŅĶŏĮĸňŗĵĬľĴƟŀœŀĬŘņȮ&Ŏ'Ȯ-ȮėƞŅŒĝƟěƞŅĵŏĝŊŘŀŏıĸŇĚĪňŗĸħĸĚȮ&Ŏ-y) 
3.ȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 
ŒĝƟőĮĶŐĔĶĴȮexcel ŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮőħĵĮƚŀĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŐĸŃĕƟŀĴŌĸĨĶĺěĺńħŒĽƞŒĬĝƞŀĚĽňĲƚŅ 
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c
ĂË­āÜäĀÂäâ Excel ĂÚÂóäèõÿÅäóñì°Ã­îâúæāÕãÜ­îÚÃ­îâúæÿÛøĈîÈÖ­ÚĀæñÃ­îâúæÖäèÉèòÕ

Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

1. Ã­îâúæÿÛøĈîÈÖ­Ú
1.1 ÃÚóÕßõÂòÕìâ­îăîÚČĈóÿÕõâ TONQ T/h 5
1.2 ÃÚóÕßõÂòÕìâ­îăîÚČĈóĂìâ¬ TONN T/h 5
1.3 ÜäõâóÔÂóäĂË­ÿËøĈîÿßæõÈÖæîÕÜö
      - ÿËøĈîÿßæõÈĀÃĆÈ mFS kg/y 0
      - ÿËøĈîÿßæõÈÿìæè mFL L/y 500,000.00ÚČĈóâòÚÿÖó C

      - ÿËøĈîÿßæõÈÂ®óÌ mFG m3/y 0

1.4 îòÖäóë¬èÚÂóäÝæõÖăîÚČĈóÖ¬îÿËøĈîÿßæõÈÃîÈ
ìâ­îăîÚČĈóËùÕĂìâ¬

      - ÿËøĈîÿßæõÈĀÃĆÈ RNS kg / kg fuel 0
 - ÿËøĈîÿßæõÈÿìæè kg / L fuel 14.00 ÚČĈóâòÚÿÖó C

      - ÿËøĈîÿßæõÈÂ®óÌ RNG kg / Nm3 fuel 0
1.5  äóÅóÿËøĈîÿßæõÈÿÊæöćã
     ÿËøĈîÿßæõÈĀÃĆÈ CS þ / kg 0
ÿËøĈîÿßæõÈÿìæè CL þ / L 14.00 ÚČĈóâòÚÿÖó C

      ÿËøĈîÿßæõÈÂ®óÌ CG þ / m3 0
1.6  Å¬óĂË­É¬óãØòĈÈìâÕĂÚÂóäÿÜæöćãÚìâ­îăîÚČĈó CC þ 6,000,000

îòÖäóë¬èÚÂóäÝæõÖăîÚČĈóÖ¬îÿËøĈîÿßæõÈ = (ÜäõâóÔÚČĈóÜ­îÚ - ÜäõâóÔÚČĈóāÛæè°ÕóèÚ°) /ÜäõâóÔÿËøĈîÿßæõÈ

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ

ÜäõâóÔÚČĈóÜ­îÚ ¦¦kg/h

ÜäõâóÔÿËøĈîÿßæõÈ

ÜäõâóÔÚČĈóāÛæè°ÕóèÚ° ¦¦kg/h
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

2. Ã­îâúæÖäèÉèòÕ

2.1 îòÖäóë¬èÚÂóäÝæõÖăîÚČĈóÖ¬îÿËøĈîÿßæõÈÃîÈ

ìâ­îăîÚČĈóËùÕÿÕõâ
- ÿËøĈîÿßæõÈĀÃĆÈ ROS kg/kg fuel 0
- ÿËøĈîÿßæõÈÿìæè ROL kg/L fuel 10.00 ÚČĈóâòÚÿÖó C
- ÿËøĈîÿßæõÈÂ®óÌ ROG kg/Nm3 fuel 0

3. ÂóäèõÿÅäóñì°ØóÈÿØÅÚõÅ
3.1 ä­îãæñîòÖäóë¬èÚÂóäÝæõÖăîÚČĈóÖ¬î
ÿËøĈîÿßæõÈØöćÿßõćâÃ÷ĈÚ
- ÿËøĈîÿßæõÈĀÃĆÈ % RS % 0.00
%RS = [(RNS - ROS) / ROS] x 100

- ÿËøĈîÿßæõÈÿìæè %RL % 40.00
%RL = [(RNL - ROL) / ROL] x 100

- ÿËøĈîÿßæõÈÂ®óÌ %RG % 0.00
%RG = [(RNG - ROG) / ROG] x 100

3.2 ÜäõâóÔÂóäĂË­ÿËøĈîÿßæõÈæÕæÈ
      - ÿËøĈîÿßæõÈĀÃĆÈ FSS kg/y 0.00

FSS = mFS x (%RS / 100)

      - ÿËøĈîÿßæõÈÿìæè FSL L/y 200,000.00
FSL = mFL x (%RL / 100)

      - ÿËøĈîÿßæõÈÂ®óÌ FSG m3/y 0.00
FSG = mFG x (%RG / 100)

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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Āìæ¬ÈØöćâó
ÃîÈÃ­îâúæ

3.3 Å¬óĂË­É¬óãÿËøĈîÿßæõÈæÕæÈ
      - ÿËøĈîÿßæõÈĀÃĆÈ CFS þ/y 0.00

CFS = FSS × CS 

      - ÿËøĈîÿßæõÈÿìæè CFL þ/y 2,800,000.00
CFL = FSL × CL 

      - ÿËøĈîÿßæõÈÂ®óÌ CFG þ/y 0.00
CFG = FSG × CG 

4.  ÂóäèõÿÅäóñì°ÂóäæÈØùÚ
     4.1  äñãñÿèæóÅøÚØùÚ

 - ÿËøĈîÿßæõÈĀÃĆÈ PBS y 0.00
     PBS = CC  / CFS

 - ÿËøĈîÿßæõÈÿìæè PBL y 2.14
     PBL = CC  / CFL

 - ÿËøĈîÿßæõÈÿìæè PBG y 0.00
      PBG = CC  / CFG

5.   ëäùÜÝæØöćăÕ­ÉóÂÂóäèõÿÅäóñì°
     5.1  ÜäõâóÔÿËøĈîÿßæõÈØöćĂË­æÕæÈ FS L/y 200,000.00

5.2  Å¬óĂË­É¬óãÿËøĈîÿßæõÈæÕæÈ CF þ / y 2,800,000.00
     5.3  äñãñÿèæóÅøÚØùÚ PB y 2.14

äóãÂóä ëòÎæòÂêÔ°ìÚ¬èã Ã­îâúæ
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-94 

2,12 ĔĶĦňĻŉĔļŅĪňŗĮĶŃĽĭįĸĽņŏĶŖě 

ĔĶĦňĻŉĔļŅĩŊŀŏĮƦĬĨƟĬŐĭĭĕŀĚĴŅĨĶĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĪňŗĮĶŃĽĭįĸĽņŏĶŖěŒĬĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĪňŗ
őĶĚĚŅĬĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒľƟŏĔŇħįĸĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĪňŗŏĮƦĬĶŌĮīĶĶĴĨƞŀœĮ 
 

ĔĶĦňĻŉĔļŅĪňŗȮ1: ĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟ 

1.ȮėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶĨŇħĨńŘĚľĴƟŀœŀĬŘņŐĭĭĪƞŀœĲĪňŗŒĝƟĬŘņĴńĬħňŏĞĸŏĮƦĬŏĝŊŘŀŏıĸŇĚȮĕĬŅħıŇĔńħ 1 ĨńĬœŀĬŘņȮěņĬĺĬ 
2ȮĝŋħȮĪņĚŅĬėĶńŘĚĸŃȮ1 ĝŋħȮįĸŇĨœŀĬŘņĪňŗėĺŅĴħńĬȮ6.5 ĭŅĶƢȮŏıŊŗŀŒĝƟŒĬĔŅĶȮĞńĔȮĶňħȮŐĸŃĪņĬŘņĶƟŀĬěƞŅĵŒľƟĔńĭ
ľƟŀĚıńĔěņĬĺĬȮ460ȮľƟŀĚȮőħĵĴňĔŅĶŏĮƕħŒĝƟĚŅĬȮ5,293ȮĝńŗĺőĴĚ/ĮƖȮȮȮȮȮȮȮȮȮȮ 

2.ȮĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ-ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
őħĵĪńŗĺœĮĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĪŅĚĮĸƞŀĚœŀŏĽňĵĕŀĚľĴƟŀœŀĬŘņěŃĴňĮĶŇĴŅĦĴŅĔĪňŗĽŋħĮĶŃĴŅĦĶƟŀĵĸŃȮ10-30 
ĞŉŗĚĕŉŘĬŀĵŌƞĔńĭĔŅĶĮĶńĭĨńŘĚŀńĨĶŅĽƞĺĬįĽĴĶŃľĺƞŅĚŀŅĔŅĻĔńĭŏĝŊŘŀŏıĸŇĚĪňŗŏĕƟŅŏįŅœľĴƟŐĸŃĮĶŃĽŇĪīŇĳŅıĔŅĶ
ŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĶŃľĺƞŅĚĔƠŅĞĶƟŀĬĪňŗœħƟěŅĔĔŅĶŏįŅœľĴƟĔńĭĬŘņĪňŗĨƟŀĚĔŅĶĨƟĴŒľƟĔĸŅĵŏĮƦĬœŀȮĮĔĨŇĽĩŅĬ
ĮĶŃĔŀĭĔŅĶĪņĔŅĶĮĶńĭŀńĨĶŅĽƞĺĬįĽĴőħĵĽńĚŏĔĨěŅĔŏĮĸĺœĲŐĸŃĽňĕŀĚėĺńĬœĲĪňŗŀŀĔěŅĔĮĸƞŀĚȮĽƞĚįĸŒľƟ
ĨƟŀĚŒĝƟŀŅĔŅĻŒĬĔŅĶŏįŅœľĴƟĴŅĔŏĔŇĬėĺŅĴěņŏĮƦĬ 

3.ȮŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪņĔŅĶĮĶńĭĨńŘĚĽƞĺĬįĽĴĶŃľĺƞŅĚŏĝŊŘŀŏıĸŇĚĔńĭŀŅĔŅĻŒľĴƞȮőħĵĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĺńħĮĶŇĴŅĦŀŀĔĞŇŏěĬĽƞĺĬŏĔŇĬ
ĕŀĚĔƠŅĞœŀŏĽňĵĪňŗŀŀĔěŅĔľƟŀĚŏįŅœľĴƟȮĞŉŗĚŏĝŊŘŀŏıĸŇĚŏľĸĺėĺĶĴňėƞŅœĴƞŏĔŇĬȮ4% ŐĸƟĺĪņĔŅĶĮĶńĭĸħĮĶŇĴŅĦ
ŀŅĔŅĻĪňŗŏĕƟŅŏįŅœľĴƟȮŏıŊŗŀŒľƟœħƟĮĶŇĴŅĦŀŀĔĞŇŏěĬĽƞĺĬŏĔŇĬœĴƞŏĔŇĬŏĔĦĤƢȮŐĸƟĺĬņėƞŅĪňŗœħƟĔƞŀĬŐĸŃľĸńĚĔŅĶ
ĮĶńĭĨńŘĚœĮĺŇŏėĶŅŃľƢľŅĮĶŇĴŅĦĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬ 

4.ȮĽĳŅıĔƞŀĬĮĶńĭĮĶŋĚ 
ľĴƟŀœŀĬŘņŒĝƟŏĝŊŘŀŏıĸŇĚŏĜĸňŗĵȮ36 ĸŇĨĶ/ĝńŗĺőĴĚȮėƞŅėĺŅĴĶƟŀĬĪŅĚĨŗņĕŀĚŏĝŊŘŀŏıĸŇĚȮ38.9 MJ/kgȮěŅĔĔŅĶĨĶĺěĺńħ
œŀŏĽňĵıĭĺƞŅĴňĮĶŇĴŅĦȮŀŀĔĞŇŏěĬȮ8.0Ȯ% ėŅĶƢĭŀĬĴŀĬĬŖŀĔœĞħƢȮ48Ȯppm ŐĸŃŀŋĦľĳŌĴŇœŀŏĽňĵȮ210.6Ȯ°C 

5.ȮĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĪņĔŅĶĮĶńĭŐħĴŏĮŀĶƢŏıŊŗŀĸħĮĶŇĴŅĦŀŅĔŅĻŏĕƟŅœľĴƟȮŐĸƟĺĪņĔŅĶĺńħœŀŏĽňĵıĭĺƞŅȮĮĶŇĴŅĦȮŀŀĔĞŇŏěĬȮ5.0Ȯ%  
ėŅĶƢĭŀĬĴŀĬĬŖŀĔœĞħƢȮ51Ȯppm ŐĸŃŀŋĦľĳŌĴŇœŀŏĽňĵȮ209.6Ȯ°CȮĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņŏıŇŗĴĕŉŘĬěŅĔȮ
85.6Ȯ%ŏĮƦĬȮ89.6Ȯ% ėƞŅŒĝƟěƞŅĵŒĬĔŅĶįĸŇĨœŀĬŘņĸħĸĚěŅĔȮ1.56ȮBaht/kgȮŏĮƦĬȮ1.43ȮBaht/kgȮ 
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0-95 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

6. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĕƟŀĴŌĸ ĽńĠĸńĔļĦƢ ľĬƞĺĵ ĔƞŀĬ

ĮĶńĭĮĶŋĚ 
ľĸńĚ
ĮĶńĭĮĶŋĚ 

ĕƟŀĴŌĸĪńŗĺœĮ 
 ĝĬŇħľĴƟŀœŀĬŘņ   ĪƞŀœĲ ĪƞŀœĲ 
 ŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚ D m. 1.7 1.7 
 ėĺŅĴĵŅĺ L m. 3.2 3.2 
 ĕĬŅħıŇĔńħĔņĸńĚįĸŇĨœŀĬŘņ Cap Ton/hr 1.0 1.0 
 ėĺŅĴħńĬœŀĬŘņŒĝƟĚŅĬ P kg/cm2 6.5 6.5 
 ŏĺĸŅĪņĚŅĬ H hr/y 5,293 5,293 
 ŀŋĦľĳŌĴŇŐĺħĸƟŀĴľĴƟŀœŀĬŘņ Tr °C 35 35 
ŏĝŊŘŀŏıĸŇĚ 
 ĝĬŇħŏĝŊŘŀŏıĸŇĚ   ħňŏĞĸ ħňŏĞĸ 
 ŀŋĦľĳŌĴŇĬŘņĴńĬ TF °C 36.3 36.3 
 ėĺŅĴľĬŅŐĬƞĬĬŘņĴńĬ rF kg-L 0.88 0.88 
 ėƞŅėĺŅĴĶƟŀĬĽŌĚĕŀĚŏĝŊŘŀŏıĸŇĚ HHV MJ/kg 43.1 43.1 
 ėƞŅėĺŅĴĶƟŀĬĨŗņĕŀĚŏĝŊŘŀŏıĸŇĚ LHV MJ/kg 39.8 39.8 
 ėƞŅėĺŅĴĶƟŀĬěņŏıŅŃĕŀĚŏĝŊŘŀŏıĸŇĚ Cp kJ/kg. °C 1.88 1.88 
 ĮĶŇĴŅĦĬŘņĴńĬĪňŗŒĝƟ VF Liter/hr 36 33 
 ĶŅėŅŏĝŊŘŀŏıĸŇĚ  Baht-Liter 20 20 
 ŀŋĦľĳŌĴŇŀŅĔŅĻĪňŗŒĝƟŏįŅœľĴƟ Ta °C 35 35 
ĬŘņĮƚŀĬ 
 ŀńĨĶŅĔŅĶĮƚŀĬĬŘņ mW kg/hr 470 470 
 ŀŋĦľĳŌĴŇĬŘņĮƚŀĬ TW °C 68.5 68.5 
ĔƠŅĞœŀŏĽňĵ 
 ĮĶŇĴŅĦȮCO CO ppm 48 51 
 ĮĶŇĴŅĦȮO2 O2 % 8.0 5.0 
 ŀŋĦľĳŌĴŇĔƠŅĞœŀŏĽňĵ TFLUE °C 210.6 209.6 
őĭĸĺƢħŅĺĬƢ 
 ŀńĨĶŅĔŅĶőĭĸĺƢħŅĺĬƢ mB kg/hr 9.4 (2%) 9.4 (2%) 
 ŀŋĦľĳŌĴŇĬŘņőĭĸĺƢħŅĺĬƢ TB °C 161 161 
ĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬ 
 Ľ,Į,ĽȮĔŅĶŐįƞĶńĚĽňȮ e - 0.8 0.8 
 ıŊŘĬĪňŗįŇĺ A m2 21.6 21.6 
 ŀŋĦľĳŌĴŇįŇĺ Tsurf °C 48 48 
      

ĔŅĶĺŇŏėĶŅŃľƢľĴƟŀœŀĬŘņ 
ėĺŅĴĶƟŀĬŏĕƟŅ 
 ėĺŅĴĶƟŀĬěŅĔŏĝŊŘŀŏıĸŇĚ QC MJ/hr 1,206.9 1,154.6 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-96 

QC = VF x rF x LHV 
 ėĺŅĴĶƟŀĬĽńĴįńĽĕŀĚŏĝŊŘŀŏıĸŇĚ 

QS = VF x rF x Cp x (TF ů Tr) 
QS MJ/hr 0.08 0.08 

 ėĺŅĴĶƟŀĬĽńĴįńĽĕŀĚĬŘņĮƚŀĬ 
QW = mW x Cp x (TW ů Tr) 

QW MJ/hr 66.1 66.1 

 įĸĶĺĴėĺŅĴĶƟŀĬĪňŗĮƚŀĬŏĕƟŅ 
Qin = QC + QS + QW 

Qin MJ/hr  1,273.1 1,220.9 

ėĺŅĴĶƟŀĬŀŀĔ 
ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬŒĬĔƠŅĞœŀŏĽňĵ 
 įĸĨƞŅĚŀŋĦľĳŌĴŇœŀŏĽňĵĔńĭĽŇŗĚŐĺħĸƟŀĴ 

DT = (TFLUE - Tr) 
DT °C (°F) 175 (347) 175 (347) 

 ĮĶŇĴŅĦȮCO2 ŒĬœŀŏĽňĵȮ 
&ĶŌĮĪňŗȮ2.6-1 Ĕ' 

CO2 % 9.6 11.9 

 ĮĶŇĴŅĦŀŅĔŅĻĽƞĺĬŏĔŇĬ 
&ĶŌĮĪňŗȮ2.6-2 Ĕ' 

 % 58 29 

 ĶƟŀĵĸŃĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĪŅĚĮĸƞŀĚ 
(ėƞŅěŅĔĔŅĶŏĮƕħĨŅĶŅĚĪňŗȮ2.6 ŐĸŃľńĔ
ħƟĺĵȮ5 ĽņľĶńĭĔĶĦňėƞŅėĺŅĴĶƟŀĬĨŗņĕŀĚ
ŏĝŊŘŀŏıĸŇĚ'Ȯ 

 % (LHV) 
 

13.9 10.1 

 ėĺŅĴĶƟŀĬĽŌĠŏĽňĵĕŀĚĔƠŅĞœŀŏĽňĵ QE MJ/hr 167.8 115.5 
ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔőĭĸĺƢħŅĺĬƢ 
 ŏŀĬĪŅĸĮƖĕŀĚĬŘņőĭĸĺƢħŅĺĬƢ hB kJ/kg 684.2 684.2 
 ėĺŅĴĶƟŀĬĽŌĠŏĽňĵěŅĔőĭĸĺƢħŅĺĬƢ 

QB = (MB x hB) ů (MB x Cp x Tr) 
QB MJ/hr 5.1 5.1 

ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬěŅĔįĬńĚľĴƟŀœŀĬŘņ 
 ėĺŅĴĶƟŀĬĽŌĠŏĽňĵěŅĔįĬńĚľĴƟŀœŀĬŘņ 

QR = Qconv + Qrad 
QR MJ/hr 5.6 5.6 

 ėĺŅĴĶƟŀĬĕŀĚœŀĬŘņ 
QS = Qin - QE - QB - QR 

QS MJ/hr 1,094.6 1,094.6 

 ĶĺĴėĺŅĴĶƟŀĬŀŀĔ Qout MJ/hr  1,273.1 1,220.9 
ĽĴĶĶĩĬŃľĴƟŀœŀĬŘņ 

 ĮĶŇĴŅĦœŀĬŘņĪňŗįĸŇĨ 
mS = mW - mB 

mS kg/hr 460.6 460.6 

 ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņȮ&ėƞŅėĺŅĴĶƟŀĬ
Ĩŗņ' 
Eff = QS / Qin 

Eff % 85.6 89.6 

 ėƞŅŒĝƟěƞŅĵŏĝŊŘŀŏıĸŇĚŒĬĔŅĶįĸŇĨœŀĬŘņ  Baht/kg 1.56 1.43 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-97 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

             ĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟĸħĸĚȮ= (ĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟĔƞŀĬ-ĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟľĸńĚ) x ĝńŗĺőĴĚŒĝƟ
ĚŅĬĨƞŀĮƖ 
                                              =        (36 - 33) x 5,293               
                                              =        15,879                          ĸŇĨĶ/ĮƖ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮėƞŅŏĝŊŘŀŏıĸŇĚĪňŗĮĶŃľĵńħœħƟȮȮȮ=        15,879 x 20 
                                              =        317,580                        ĭŅĪ 
7.ȮĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
             ŏĚŇĬĸĚĪŋĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ; ȮȮħņŏĬŇĬĔŅĶŏŀĚ              ĭŅĪ 

Ȯ ĮĶŃľĵńħėƞŅŏĝŊŘŀŏıĸŇĚȮȮȮȮȮȮȮȮ=ȮȮȮȮȮȮȮȮ 317,580         ȮȮȮȮ ĭŅĪ-ĮƖ 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-98 

ĔĶĦňĻŉĔļŅĪňŗȮ2: ĔŅĶĸħŐĶĚħńĬĕŀĚœŀĬŘņĪňŗįĸŇĨ 
1.ȮėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶĨŇħĨńŘĚľĴƟŀœŀĬŘņŐĭĭĪƞŀœĲĪňŗŒĝƟĬŘņŏĨŅŏĮƦĬŏĝŊŘŀŏıĸŇĚȮĕĬŅħıŇĔńħ 2 ĨńĬœŀĬŘņȮěņĬĺĬ 2ȮĝŋħȮ
ĪņĚŅĬėĶńŘĚĸŃȮ1 ĝŋħȮįĸŇĨœŀĬŘņĪňŗėĺŅĴħńĬȮ105 psig ȮŏıŊŗŀŒĝƟŒĬĔŅĶȮĞńĔȮĶňħȮŐĸŃĪņĬŘņĶƟŀĬěƞŅĵŒľƟĔńĭľƟŀĚıńĔ
ěņĬĺĬȮ400ȮľƟŀĚȮőħĵĴňĔŅĶŏĮƕħŒĝƟĚŅĬȮ17ȮĝńŗĺőĴĚ/ĺńĬȮ 365  ĺńĬ-ĮƖ ŒĝƟĚŅĬĮĶŃĴŅĦȮ70 % 
2.ȮĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ-ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ŀŋĮĔĶĦƢŒĝƟœŀĬŘņĨƟŀĚĔŅĶėĺŅĴħńĬĽŌĚĽŋħĮĶŃĴŅĦȮ75 psig ħńĚĬńŘĬĔŅĶįĸŇĨœŀĬŘņĪňŗėĺŅĴħńĬĽŌĚĔĺƞŅėĺŅĴ
ĨƟŀĚĔŅĶĴŅĔěŃĽƞĚįĸŒľƟĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬŒĬħƟŅĬĨƞŅĚŕĕŀĚľĴƟœŀĬŘņŐĸŃĶŃĭĭĽƞĚěƞŅĵœŀĬŘņŏıŇŗĴĕŉŘĬȮŐĸŃ
ėĺŅĴĶƟŀĬŐİĚĪňŗœħƟěŅĔœŀĬŘņěŃĸħĨŗņĸĚȮ 
3.ȮŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪņĔŅĶĮĶńĭĸħėĺŅĴħńĬŒĬĔŅĶįĸŇĨœŀĬŘņěŅĔȮ105 psigȮ172°C ŏĮƦĬȮ90 psigȮ166°CȮőħĵėƞŀĵŕĮĶńĭĸħĸĚ
ėĶńŘĚĸŃȮ5 psigȮŐĸƟĺĽńĚŏĔĨĔŅĶĦƢĪņĚŅĬĕŀĚŀŋĮĔĶĦƢŒĝƟœŀĬŘņĨƞŅĚȮŒĬĔĶĦňĪňŗĴňĔŅĶĨŇħĨńŘĚŀŋĮĔĶĦƢĮĶńĭĸħėĺŅĴ
ħńĬœŀĬŘņĔƞŀĬŏĕƟŅŀŋĮĔĶĦƢŒľƟĪņĔŅĶĮĶńĭĨńŘĚėƞŅŒľĴƞħƟĺĵ 
4.ȮĽĳŅıĔƞŀĬĮĶńĭĮĶŋĚ 
ľĴƟŀœŀĬŘņĮĶńĭĨńŘĚėĺŅĴħńĬœŀĬŘņĪňŗȮ105 psigȮĴňŀŋĦľĳŌĴŇȮ172°C ĞŉŗĚĽŌĚŏĔŇĬĔĺƞŅėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŋĮĔĶĦƢŒĝƟȮ
œŀĬŘņĪņŒľƟľĴƟŀœŀĬŘņŒĝƟŏĝŊŘŀŏıĸŇĚŏĔŇĬėĺŅĴěņŏĮƦĬ 
5.ȮĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĪņĔŅĶĮĶńĭĸħėĺŅĴħńĬŒĬĔŅĶįĸŇĨœŀĬŘņěŅĔ 105 psigȮȮŀŋĦľĳŌĴŇȮ172°C ȮŏĮƦĬȮ90 psig ȮŀŋĦľĳŌĴŇȮ166°CȮ
ĽƞĚįĸŒľƟĸħĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŒĬĽƞĺĬĕŀĚėĺŅĴĶƟŀĬŐİĚĪňŗŐĨĔĨƞŅĚĔńĬĮĶŃĴŅĦȮ1,221.03 ĸŇĨĶ/ĮƖ 

ĶŅĵĔŅĶ ĔƞŀĬĮĶńĭĮĶŋĚ ľĸńĚĮĶńĭĮĶŋĚ 
ėĺŅĴħńĬœŀĬŘņĪňŗĨńŘĚœĺƟ (Psig) 105 90 
ŀŋĦľĳŌĴŇœŀĬŘņȮ&°C' 172 166 
ŏŀĬĪŅĸĮƖĕŀĚœŀĬŘņȮ&kJ/kg) 2770.31 2,764.72 

 

6. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
                 ıĸńĚĚŅĬěŅĔœŀĬŘņĪňŗĸħĸĚ =Ȯ &2,770.31  ů 2,764.72 ) x 2,000 x 17 x 365 x 0.7  
     =  48,560,330  kJ/ĮƖ 
     =  48,560.33  MJ/ĮƖ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėƞŅėĺŅĴĶƟŀĬĪŅĚĨŗņĕŀĚĬŘņĴńĬŏĨŅ =  39.77  MJ/ĸŇĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėŇħŏĮƦĬĮĶŇĴŅĦĬŘņĴńĬŏĨŅ =  48,560.33 / 39.77 
     =  1,221.03  ĸŇĨĶ/ĮƖ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅėŅĬŘņĴńĬŏĨŅŏĜĸňŗĵ  = 16   ĭŅĪ/ĸŇĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėŇħŏĮƦĬŏĚŇĬĪňŗĮĶŃľĵńħœħƟ =  1,221.03 x 16 
     =  19,536.48 ȮȮȮȮȮȮȮȮȮȮȮĭŅĪ/ĮƖ 
7.ȮĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 

ŏĚŇĬĸĚĪŋĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ; ħņŏĬŇĬĔŅĶŏŀĚ ȮȮȮȮȮȮȮȮȮȮȮĭŅĪ 
ĮĶŃľĵńħėƞŅŏĝŊŘŀŏıĸŇĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=ȮȮȮȮȮȮȮȮ19,536.48         ȮȮȮȮĭŅĪ-ĮƖ 
 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-99 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔĶĦňĻŉĔļŅĪňŗȮ3: ĔŅĶĸħĔŅĶőĭĸĺƢħŅĺĬƢ 

1.ȮėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶĨŇħĨńŘĚľĴƟŀœŀĬŘņŐĭĭĪƞŀœĲĪňŗŒĝƟĬŘņĴńĬŏĨŅŏĔĶħŏŀŏĮƦĬŏĝŊŘŀŏıĸŇĚȮĕĬŅħıŇĔńħ 4 ĨńĬœŀĬŘņȮ
ěņĬĺĬ 2ȮĝŋħȮĪņĚŅĬėĶńŘĚĸŃȮ1 ĝŋħȮőħĵĴňĔŅĶŏĮƕħŒĝƟĚŅĬȮ20 ȮĝńŗĺőĴĚ/ĺńĬȮ365  ĺńĬ/ĮƖȮȮĴňĔŅĶőĭĸĺƢħŅĺĬƢĺńĬĸŃȮ
2ȮėĶńŘĚ 
2.ȮĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ-ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĔŅĶőĭĸĺƢħŅĺĬƢĴŅĔŏĔŇĬœĮĽƞĚįĸŒľƟĽŇŘĬŏĮĸŊŀĚıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃĬŘņĶĺĴĪńŘĚĽŅĶŏėĴňĪňŗŏĨŇĴŒĬľĴƟŀœŀĬŘņȮ
őħĵĪńŗĺœĮľĴƟŀœŀĬŘņĪňŗĴňŐĶĚħńĬĨŗņĔĺƞŅȮ150 psigȮėƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶĸŃĸŅĵŒĬľĴƟŀœŀĬŘņėĺĶŀĵŌƞĮĶŃĴŅĦȮ
3,000-3500 ppmȮħńĚĬńŘĬėĺĶĮĶńĭĸħŀńĨĶŅĔŅĶőĭĸĺƢħŅĺĬƢŒľƟŏľĴŅŃĽĴőħĵħŌěŅĔėŋĦĳŅıĬŘņŒĬľĴƟŀœŀĬŘņ
ŏĮƦĬľĸńĔ 
3.ȮŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ěŅĔĔŅĶĨĶĺěĺńħėƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶĸŃĸŅĵŒĬľĴƟŀœŀĬŘņıĭĺƞŅĴňėƞŅĮĶŃĴŅĦȮ685ȮppmȮěŉĚĪņĔŅĶĮĶńĭ
ĸħŀńĨĶŅĔŅĶőĭĸĺƢħŅĺĬƢěŅĔĺńĬĸŃȮ2ȮėĶńŘĚŏĮƦĬĺńĬĸŃȮ1 ėĶńŘĚȮėĶńŘĚĸŃȮ5ȮĺŇĬŅĪňȮőħĵėĺĭėŋĴėĺŅĴŏĕƟĴĕƟĬĕŀĚ
ĽŅĶĸŃĸŅĵŒĬľĴƟŀœŀĬŘņœĴƞŏĔŇĬȮ3,500 ppmȮȮŐĸŃĪņĔŅĶĨĶĺěĺńħĮĶŇĴŅĦĬŘņőĭĸĺƢħŅĺĬƢĪňŗĸħĸĚȮŏıŊŗŀĬņœĮ
ĺŇŏėĶŅŃľƢįĸĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 

4.ȮĽĳŅıĔƞŀĬĮĶńĭĮĶŋĚ 
ĨĶĺěĺńħėƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶĸŃĸŅĵŒĬĬŘņĕŀĚľĴƟŀœŀĬŘņŀĵŌƞĪňŗȮ685ȮppmȮĕĦŃĪňŗĴňĔŅĶőĭĸĺƢħŅĺĬƢĺńĬĸŃȮ    
2ȮėĶńŘĚȮŀŋĦľĳŌĴŇĬŘņŀĵŌƞĪňŗȮ95°CȮĬŘņĮĶŃĮŅĪňŗĮƚŀĬŏĕƟŅľĴƟŀœŀĬŘņĴňĔŅĶĶńŗĺœľĸĮĶŃĴŅĦȮ1,680ȮĸŇĨĶ-ĝńŗĺőĴĚȮľĶŊŀȮ
14,716.80 ĸĭ,Ĵ,-ĮƖ 

5.ȮĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĪņĔŅĶĸħŀńĨĶŅĔŅĶőĭĸĺƢħŅĺĬƢŏĮƦĬ 1ȮėĶńŘĚ-ĺńĬȮėĶńŘĚĸŃœĴƞŏĔŇĬȮ5ȮĬŅĪň ıĭĺƞŅėƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶĸŃĸŅĵŒĬ
ľĴƟŀœŀĬŘņœĴƞŏĔŇĬȮ3,500 ppmȮĽƞĚįĸŒľƟĸħĔŅĶĽŌĠŏĽňĵĬŘņœħƟĮĶŃĴŅĦȮ360ȮĸŇĨĶ-ĝńŗĺőĴĚȮľĶŊŀ 3,153.6 ĸĭ,Ĵ,Ȯ
-ĮƖȮŐĸŃĪņĔŅĶŏĮĸňŗĵĬĺŅĸƢĺėĺĭėŋĴĬŘņĮĶŃĮŅĪňŗĝņĶŋħĕĬŅħȮ1.5ȮĬŇŘĺȮěņĬĺĬȮ4 ĝŋħ ĪņŒľƟĸħĔŅĶĽŌĠŏĽňĵ
ĬŘņĮĶŃĮŅĮĶŃĴŅĦ 1,680ȮĸŇĨĶ-ĝńŗĺőĴĚȮľĶŊŀȮ14,716.80 ĸĭ,Ĵ,-ĮƖ 

6. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
                 ĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņŏĜĸňŗĵ  =  84.52   % 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬ    =  7,300   ĝńŗĺőĴĚ-ĮƖ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀŋĦľĳŌĴŇĬŘņĮƚŀĬ    =  95.0   °C 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀńĨĶŅĔŅĶőĭĸĺƢħŅĺĬƢ   =  360   ĸŇĨĶ-ĝńŗĺőĴĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĮĶŃĮŅĪňŗĶńŗĺěŅĔĺŅĸƢĺ =  1,680   ĸŇĨĶ-ĝńŗĺőĴĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėƞŅėĺŅĴĶƟŀĬĨŗņĕŀĚĬŘņĴńĬŏĨŅŏĔĶħŏŀ  =  39.77   MJ-ĸŇĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėƞŅĬŘņŏĜĸňŗĵ     =  17.11   ĭŅĪ-ĸŇĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėƞŅŏĝŊŘŀŏıĸŇĚŏĜĸňŗĵ    =  14.31   ĭŅĪ-ĸŇĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬŘņĶƟŀĬ  =  ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĶńŗĺȮxȮĝńŗĺőĴĚŒĝƟĚŅĬ  

   =  (360 x 7,300) / 1,000 
   =  2,628    m3/y 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬŘņĮĶŃĮŅ  =  ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĶńŗĺȮ xȮĝńŗĺőĴĚŒĝƟĚŅĬȮ 
   =  (1,680 x 7,300) / 1,000 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-100 

   =  12,264    m3/y 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėƞŅĬŘņĮĶŃĮŅĽŌĠŏĽňĵ =  (2,628  + 12,264 ) x 17.11  

   =  254,802.12  ĭŅĪ-ĮƖ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶƟŀĬĽŌĠŏĽňĵœĮĔńĭĬŘņĪňŗĶńŗĺȮ&ĬŘņĶƟŀĬ' 

                           Qw =  Fw x Dw x Cp x (Tw ů Two) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĴŊŗŀȮȮȮȮȮȮȮȮȮȮFw =  ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĪňŗĶńŗĺȮ&L-h' 

                           Dw =  ėƞŅėĺŅĴľĬŅŐĬƞĬĕŀĚĬŘņ 
                           Cp = ėƞŅėĺŅĴĶƟŀĬěņŏıŅŃĕŀĚĬŘņ 
                           Tw =  ŀŋĦľĳŌĴŇĬŘņĶńŗĺ 
                           Two  =  ŀŋĦľĳŌĴŇĬŘņĮĔĨŇĪňŗĽĳŅĺŃĴŅĨĶģŅĬ 
                           Qw  =  Fw x Dw x Cp x (Tw ů Two) 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=  360  x 1 x 4.187 x (95 - 25) / 1,000 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=  105.51                      ȮMJ/h 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėŇħŏĮƦĬĬŘņĴńĬŏĨŅŏĔĶħŏŀ =  (Qw / LHV) / h 
   =  (105.51Ȯ-Ȯ39.77) / 0.8452 
   =  3.29    ĸŇĨĶ-ĝńŗĺőĴĚ 
   =  3.29 x 7,300   
   =  24,017    ĸŇĨĶ-ĮƖ    

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėƞŅŏĝŊŘŀŏıĸŇĚ  =  24,017 x 14.31  
   =  343,683.27    ĭŅĪ-ĮƖ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĮĶŃľĵńħĶĺĴ =  ėƞŅĬŘņȮ+ȮėƞŅŏĝŊŘŀŏıĸŇĚ 
   =  254,802.12 + 343,683.27  
   =  598,485.39    ĭŅĪ-ĮƖ 

7.ȮĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ŏĚŇĬĸĚĪŋĬĺŅĸƢĺȮ1.5ȮĬŇŘĺȮ4 ĝŋħȮȮȮ; ȮȮȮȮȮȮ 91,440              ĭŅĪ 
ĮĶŃľĵńħėƞŅŒĝƟěƞŅĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=ȮȮȮȮȮȮȮȮ598,485.39       ĭŅĪ-ĮƖ 

 ĶŃĵŃŏĺĸŅėŊĬĪŋĬ  ȮȮȮȮȮȮȮ;        91,440/ 598,485.39    
           =        0.15Ȯ       Ȯ      ĮƖ 

 

 

 

 

 

 

 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-101 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔĶĦňĻŉĔļŅĪňŗ 4:  ĔŅĶĬņĬŘņėŀĬŏħĬŏĽĪĮĸƞŀĵĪŇŘĚĔĸńĭĴŅŒĝƟĚŅĬ   
1.ȮėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶĴňĔŅĶŒĝƟœŀĬŘņĔĶŃĭĺĬĔŅĶȮPaint Shop őħĵœĴƞĔŅĶĬņėŀĬŏħĬŏĽĪĞŉŗĚŏĮƦĬĬŘņĶƟŀĬĪňŗ
ĽŃŀŅħĴŅĔĔĸńĭĴŅŒĝƟĮĶŃőĵĝĬƢ  
2.ȮĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ-ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĬŘņĮƚŀĬŏĕƟŅľĴƟŀœŀĬŘņĪňŗĴňŀŋĦľĳŌĴŇĨŗņȮŐĸŃėŋĦĳŅıœĴƞħňĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņĸħĸĚȮŀňĔĪńŘĚľĴƟŀȮȮȮ
œŀĬŘņįĸŇĨœŀĬŘņœħƟĝƟŅŐĸŃĨƟŀĚĮĸƞŀĵĬŘņĔƟĬľĴƟŀœŀĬŘņĪŇŘĚĴŅĔȮ 
3.ȮŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪņĔŅĶĨĶĺěĺńħĮĶŇĴŅĦŐĸŃŀŋĦľĳŌĴŇėŀĬŏħĬŏĽĪĪňŗĮĸƞŀĵĪŇŘĚŐĸŃĬŘņĮƚŀĬĔƞŀĬŐĸŃľĸńĚĪņĔŅĶĮĶńĭĮĶŋĚŏıŊŗŀ
ĬņĴŅĺŇŏėĶŅŃľƢľŅįĸĔŅĶĮĶŃľĵńħıĸńĚĚŅĬȮĶĺĴĪńŘĚĨŇħĨńŘĚĪƞŀĬņėŀĬŏħĬŏĽĪĔĸńĭŐĸŃĩńĚĶĺĴėŀĬŏħĬŏĽĪ
ĔƞŀĬĽƞĚŏĕƟŅĵńĚĩńĚĬŘņĮƚŀĬ  
4.ȮĽĳŅıĔƞŀĬĮĶńĭĮĶŋĚ 
ĮĶŇĴŅĦĬŘņėŀĬŏħĬŏĽĪŏĜĸňŗĵȮ21,883ȮĔŇőĸĔĶńĴ/ĺńĬȮŀŋĦľĳŌĴŇȮ90 şC ėŇħŏĮƦĬĮĶŇĴŅĦėĺŅĴĶƟŀĬȮ5,488ȮMJ/ĺńĬȮ 
ȮȮȮȮȮȮȮȮ 

  
 

ĶŌĮĪňŗȮ2.12-1 ŐĽħĚĔŅĶĺńħĮĶŇĴŅĦĬŘņėŀĬŏħĬŏĽĪ 
 

5.ȮĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĮĶŇĴŅĦĬŘņėŀĬŏħĬŏĽĪĪňŗĬņĔĸńĭŏĜĸňŗĵȮ18,133ȮĔŇőĸĔĶńĴ/ĺńĬȮŀŋĦľĳŌĴŇȮ83.3 şC ėŇħŏĮƦĬĮĶŇĴŅĦėĺŅĴĶƟŀĬȮ
4,133ȮMJ/ĺńĬȮĽƞĚįĸŒľƟĽŅĴŅĶĩĮĶŃľĵńħŏĝŊŘŀŏıĸŇĚȮLPG œħƟȮ24,818Ȯkg/ĮƖȮŐĸŃĽŅĴŅĶĩĮĶŃľĵńħœħƟȮ
371,773.64 ĭŅĪ/ĮƖ őħĵĴňĶŃĵŃŏĺĸŅėŊĬĪŋĬȮ0.32 ĮƖ 
 

  
 

ĨņŐľĬƞĚŏĝŊŗŀĴĨƞŀĪƞŀĬŘņėŀĬŏħĬŏĽĪŏħŇĴ 
 

ĪƞŀėŀĬŏħĬŏĽĪŏĕƟŅĩńĚĬŘņĮƚŀĬ 
 

ĶŌĮĪňŗȮ2.12-2 ŐĽħĚĨƞŀĪƞŀĬŘņėŀĬŏħĬŏĽĪŏĕƟŅĩńĚĬŘņĮƚŀĬȮľĸńĚĮĶńĭĮĶŋĚ 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-102 

ĨŅĶŅĚĪňŗȮ2.12-1 ŐĽħĚįĸĔŅĶĨĶĺěĺńħĮĶŇĴŅĦĬŘņėŀĬŏħĬŏĽĪ  
ŀŋĦľĳŌĴŇĕŀĚĬŘņėŀĬŏħĬŏĽĪ ŀŋĦľĳŌĴŇȮŐĸŃĮĶŇĴŅĦĬŘņŏĨŇĴľĸńĚĮĶńĭĮĶŋĚ 

Date 
Soft 

Water 
Condensat

e 
Temp 

ĮĶŇĴŅĦėĺŅĴĶƟŀĬĪňŗĬņ
ĔĸńĭĴŅœħƟ 

    (m) 
Condensat

e 
Soft 

Water Q= m Cp ɲT 

  (kg/day) (kg/day) (şC) (şC) (MJ/day) 
15-Jan-06 55,930 21,570 84.0 28.2 5,027 
16-Jan-06 47,930 20,150 80.3 28.5 4,360 
17-Jan-06 40,930 19,870 86.1 29.9 4,668 
18-Jan-06 33,930 16,170 83.6 28.8 3,699 
19-Jan-06 38,930 11,870 84.8 28.6 2,785 
20-Jan-06 27,930 19,170 81.2 28.1 4,260 
Avg/day 40,930 18,133 83.3 28.7 4,133 

 

6. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĶŅĵĔŅĶ ĽńĠĸńĔļĦƢ ĽŌĨĶ ėƞŅ ľĬƞĺĵ 

ıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵ         
Post Retrofit P   4,133 MJ/ĺńĬ 
ėƞŅėĺŅĴĶƟŀĬŏĝŊŘŀŏıĸŇĚ LPG LHV   50.22 MJ/kg 
ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņ %  82.24%   
ĔŅĶėņĬĺĦ         
ĺńĬĪņĚŅĬ D   248 ĺńĬ-ĮƖ 

ŏĝŊŘŀŏıĸŇĚĪňŗĮĶŃľĵńħĨƞŀĮƖ F 
(PxD)/(LHV 

x %) 
24,818 kg/ĮƖ 

ĶŅėŅŏĝŊŘŀŏıĸŇĚ E  14.98 ĭŅĪ 
ěņĬĺĬŏĚŇĬĪňŗĮĶŃľĵńħœħƟ C (F x D) 371,773.64 ĭŅĪ/ĮƖ 

 

7.ȮĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĚŇĬĸĚĪŋĬ   = 118,770.00 ȮȮȮȮȮȮȮȮȮ   ȮĭŅĪ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮįĸĮĶŃľĵńħĪňŗœħƟȮ  =         371,773.64             ȮȮȮȮȮĭŅĪĨƞŀĮƖ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃĵŃŏĺĸŅėŊĬĪŋĬ  = 118,770.00/ 371,773.64    
                                                   =         0.32                      ȮȮȮȮȮȮĮƖ 

 
 
 
 
 
 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-103 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔĶĦňĻŉĔļŅĪňŗȮ5Ȯ: ĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņ 

1.ȮėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶįĸŇĨœĲĲƚŅěņľĬƞŅĵȮőħĵŒĝƟȮŐĔĸĭȮ*ȮŏĮĸŊŀĔœĴƟȮŐĸŃȮœĴƟĝŇıȮŏĮƦĬŏĝŊŘŀŏıĸŇĚȮőħĵĪŅĚőĶĚĚŅĬĪņĔŅĶ
įĸŇĨœĲĲƚŅȮ24 ĝńŗĺőĴĚ/ĺńĬ*Ȯ350 ĺńĬ/ĮƖȮ 

 
ĶŌĮ 2,12+3ȮľĴƟŀœŀĬŘņĕŀĚĪŅĚőĶĚĚŅĬ 

 

 
ĶŌĮĪňŗȮ2,12+4ȮŏĝŊŘŀŏıĸŇĚĪňŗĮƚŀĬŒľƟĔńĭľĴƟŀœŀĬŘņŏıŊŗŀŒĝƟŒĬĔŅĶįĸŇĨœĲĲƚŅ 

2.ȮĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ-ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĽņĶĺěıĭĺƞŅĮĶŇĴŅĦĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŏĪňĵĭĔńĭĔŅĶįĸŇĨœĲĲƚŅĕŀĚĪŅĚőĶĚĚŅĬĴňėƞŅŏĪƞŅĔńĭȮ19.03 MJ/kWh 
ŀńĨĶŅĔŅĶįĸŇĨœĲĲƚŅĕŀĚőĶĚĚŅĬŏĜĸňŗĵŏĪƞŅĔńĭȮ203,660 kWh/day ŒĬĔŅĶĮƚŀĬŏĝŊŘŀŏıĸŇĚŏĴŊŗŀėŇħěŅĔėƞŅėĺŅĴĶƟŀĬȮ
ŐĔĸĭŏĪƞŅĔńĭȮ13,918 kJ/kg ŐĸŃėƞŅėĺŅĴĶƟŀĬĕŀĚŏĮĸŊŀĔœĴƟĵŌėŅĸŇĮĨńĽȮŏĪƞŅĔńĭȮ6,845 kJ/kg ŏĴŊŗŀėŇħŏĮƦĬĽńħĽƞĺĬ
ĔŅĶŒĝƟıĭĺƞŅŒĬĔŅĶįĸŇĨœĲĲƚŅěŃŒĝƟėƞŅėĺŅĴĶƟŀĬěŅĔŐĔĸĭȮ80% ŐĸŃŒĝƟėƞŅėĺŅĴĶƟŀĬěŅĔŏĮĸŊŀĔĵŌėŅĸŇĮĨńĽȮ
20% ŏĴŊŗŀĴŅıŇěŅĶĦŅėƞŅĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŏĪňĵĭĔńĭĔŅĶįĸŇĨœĲĲƚŅĕŀĚĪŅĚőĶĚĚŅĬĪňŗȮ 19.03 MJ/kWh ıĭĺƞŅĴňėƞŅ
ėƞŀĬĕƟŅĚĽŌĚŏĬŊŗŀĚ ŏĬŊŗŀĚěŅĔĴňĶŀĵĶńŗĺĪňŗľĴƟŀœŀĬŘņȮŐĸŃĴňĨŃĔĶńĬěńĭĪňŗȮĭĶŇŏĺĦĪƞŀĕŀĚľĴƟŀœŀĬŘņȮĪņŒľƟĮĶŃĽŇĪīŇĳŅı
ĔŅĶĪņĚŅĬĕŀĚľĴƟŀœŀĬŘņĨĔĸĚȮĞŉŗĚěŃĽƞĚįĸĔĶŃĪĭĨƞŀĮĶŃĽŇĪīŇĳŅıĔŅĶįĸŇĨœĲĲƚŅħƟĺĵȮĞŉŗĚįĸĪňŗĨŅĴĴŅėŊŀĔŅĶŒĝƟ
ŏĝŊŘŀŏıĸŇĚĕŀĚľĴƟŀœŀĬŘņĔŖěŃĴňėƞŅĽŌĚĕŉŘĬȮĪņŒľƟĪŅĚőĶĚĚŅĬĽŇŘĬŏĮĸŊŀĚŏĝŊŘŀŏıĸŇĚœĮőħĵŏĮĸƞŅĮĶŃőĵĝĬƢ 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-104 

 
 
ĶŌĮĪňŗȮ2,12+5Ȯ ĨŃĔĶńĬĪňŗěńĭĪňŗĪƞŀœŀĬŘņĔƞŀĬĪņėĺŅĴĽŃŀŅħȮȮȮȮȮȮȮȮȮȮȮȮĶŌĮĪňŗȮ2,12+6ȮĶŀĵĶńŗĺĕŀĚľĴƟŀœŀĬŘņĔƞŀĬĮĶńĭĮĶŋĚ 

3.ȮŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪņĔŅĶĮĶńĭĮĶŋĚőħĵĔŅĶĪņėĺŅĴĽŃŀŅħľĴƟŀœŀĬŘņŏıŊŗŀĔņěńħĨŃĔĶńĬȮŐĸŃĪņĔŅĶĞƞŀĴĶŀĵĶńŗĺĕŀĚľĴƟŀœŀĬŘņȮőħĵ
ĴŀĭľĴŅĵŒľƟŐįĬĔĞƞŀĴĭņĶŋĚŏĮƦĬįŌƟĶńĭįŇħĝŀĭ ŐĸŃĔņľĬħĔŅĶĞƞŀĴĭņĶŋĚľĴƟŀœŀĬŘņŏĮƦĬŐįĬĕŀĚĭĶŇļńĪőħĵ
ĔņľĬħŒľƟĴňĔŅĶĞƞŀĴĭņĶŋĚĪŋĔŕȮ3 ŏħŊŀĬ 

 

 
ĶŌĮĪňŗȮ2,12+7ȮĕĦŃĪņĔŅĶĞƞŀĴĭņĶŋĚľĴƟŀœŀĬŘņ 

4.ȮĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ľĸńĚĮĶńĭĮĶŋĚıĭĺƞŅĮĶŇĴŅĦĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŏĪňĵĭĔńĭĔŅĶįĸŇĨœĲĲƚŅĕŀĚĪŅĚőĶĚĚŅĬĴňėƞŅŏĪƞŅĔńĭȮ18.46 MJ/kWh 

ĞŉŗĚŏĴŊŗŀŏĪňĵĭĔńĭĔƞŀĬĮĶńĭĮĶŋĚıĭĺƞŅĴňėƞŅĸħĸĚȮ
19.03 18.46

100 2.995%
19.03

-å õ
³ =æ ö

ç ÷
  

ȮőħĵėŇħŏĮƦĬıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĽŅĴŅĶĩĸħĸĚœħƟ 35,457,650.28 MJ/y 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-105 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
ȮȮȮ 
ȮȮȮȮȮĶŌĮĪňŗȮ2,12+8ȮĪƞŀœŀĬŘņľĸńĚĪņėĺŅĴĽŃŀŅħ           ȮȮȮȮȮȮȮȮȮȮȮȮȮĶŌĮĪňŗȮ2,12+9ȮľĴƟŀœŀĬŘņľĸńĚĪņĔŅĶĞƞŀĴĶŀĵĶńŗĺ 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ěŅĔĔŅĶĨĶĺěĺńħĕƟŀĴŌĸĕŀĚĶŃĭĭľĴƟŀœŀĬŘņœħƟĕƟŀĴŌĸĨƞŅĚŕħńĚĬňŘ 

ėƞŅėĺŅĴĶƟŀĬĕŀĚŐĔĸĭ&LHV)Ȯ   =Ȯ 13,918 kJ/kg  
ėƞŅėĺŅĴĶƟŀĬĕŀĚŏĮĸŊŀĔœĴƟĵŌėŅĸŇĮĨńĽȮ(LHV)Ȯ = Ȯ6,845 kJ/kg 
ĽńħĽƞĺĬĔŅĶŒĝƟıĭĺƞŅŒĬĔŅĶįĸŇĨœĲĲƚŅěŃŒĝƟėƞŅėĺŅĴĶƟŀĬěŅĔŐĔĸĭȮ80% ŐĸŃŒĝƟėƞŅėĺŅĴĶƟŀĬěŅĔŏĮĸŊŀĔĵŌėŅ
ĸŇĮĨńĽȮ20Ȯ% 
ĮĶŇĴŅĦœĲĲƚŅĪňŗőĶĚĚŅĬĽŅĴŅĶĩįĸŇĨœħƟĪńŘĚĮƖ           = 40,206,404 kWh/ĮƖ 
ĶŅėŅŐĔĸĭŏĜĸňŗĵ     = 1.03867 ĭŅĪ/kg 
ĶŅėŅŏĮĸŊŀĔĵŌėŅĸŇĮĨńĽŏĜĸňŗĵ   = 0.41267 ĭŅĪ/kg 
 
ĔƞŀĬĮĶńĭĮĶŋĚȮ 
ĴňėƞŅĮĶŇĴŅĦĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŏĪňĵĭĔńĭĔŅĶįĸŇĨœĲĲƚŅĕŀĚĪŅĚőĶĚĚŅĬĴňėƞŅŏĪƞŅĔńĭȮ19.03 MJ/kWh 
 
ľĸńĚĮĶńĭĮĶŋĚȮ 
ĴňėƞŅĮĶŇĴŅĦĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŏĪňĵĭĔńĭĔŅĶįĸŇĨœĲĲƚŅĕŀĚĪŅĚőĶĚĚŅĬĴňėƞŅŏĪƞŅĔńĭȮ18.46 MJ/kWh 
ėŇħŏĮƦĬıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟȮ  

= (19.03-18.46) x 62,206,404 MJ/ĮƖ 
   = 35,457,650.28   MJ/ĮƖ 
ŏĪňĵĭŏĪƞŅĨńĬĬŘņĴńĬħŇĭ = 35,457,650.28/39.77 x 941.24 x 10-9  

  = 0.8391    ktoe/year 
 

ėŇħŏĮƦĬěņĬĺĬŐĔĸĭĪňŗĮĶŃľĵńħœħƟ  = 35,457,650.28x0.8/13.918       kg/ĮƖ 
     = 2,038,088.822   kg/ĮƖ 
ėŇħŏĮƦĬĴŌĸėƞŅŐĔĸĭĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟ = 2,038,088.822x1.03867 ĭŅĪ/ĮƖ 
     = 2,116,901.717   ĭŅĪ/ĮƖ 
ėŇħŏĮƦĬěņĬĺĬŏĮĸŊŀĔĵŌėŅĸŇĮĨńĽĪňŗĮĶŃľĵńħœħƟȮ = 35,457,650.28x0.2/6.845       kg/ĮƖ 
     Ȯ= 1,036,016.078   kg/ĮƖ 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-106 

ėŇħŏĮƦĬĴŌĸėƞŅŏĮĸŊŀĔĵŌėŅĸŇĮĨńĽĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟ  
= 1,036,016.078x0.41267 ĭŅĪ/ĮƖ 

     = 427,532.755   ĭŅĪ/ĮƖ 
ėŇħŏĮƦĬįĸĮĶŃľĵńħĶĺĴ   = 2,116,901.717Ȯ+ 427,532.755 ĭŅĪ/ĮƖ 
                                            = 2,544,434.472   ĭŅĪ/ĮƖ 
6.ȮĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
                  ŏĚŇĬĸĚĪŋĬ  ȮȮȮȮȮȮȮȮȮȮȮ= 198,100   ĭŅĪ 
                  įĸĔŅĶĮĶŃľĵńħ   = 2,544,434.47   ĭŅĪ-ĮƖ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃĵŃŏĺĸŅėŊĬĪŋĬ  Ȯ= 198,100/2,544,434.47  ĮƖ 

  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= 0.077    ĮƖ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-107 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔĶĦňĻŉĔļŅĪňŗȮ6Ȯ: ĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĕŀĚľĴƟŀœŀĬŘņ 
1.ȮėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟĴňĔŅĶŏħŇĬľĴƟŀœŀĬŘņĕĬŅħȮ6,3ȮĨńĬ-ĝńŗĺőĴĚȮėĶńŘĚĸŃȮ1Ȯĝŋħ őħĵŏħŇĬĝƞĺĚȮMedium ŏĮƦĬ
ĽƞĺĬŒľĠƞȮěŅĔĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟħƟĺĵŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢŐĔƠĽœŀŏĽňĵȮ(Flue gas Analyzer)Ȯ
ŒĬĝƞĺĚȮMedium ıĭĺƞŅȮBoiler ĝŋħĪňŗȮ1ȮĴňėƞŅŀŀĔĞŇŏěĬȮ&O2) ŏĔŇĬĔĺƞŅėƞŅĴŅĨĶģŅĬŀĵŌƞĪňŗȮ6,09%Ȯ(ėƞŅ
ĴŅĨĶģŅĬĮĶŇĴŅĦŀŀĔĞŇŏěĬȮ(O2) ĕŀĚŏĝŊŘŀŏıĸŇĚŏľĸĺœĴƞŏĔŇĬȮ4%)ȮĽƞĚįĸŒľƟŏĔŇħėĺŅĴĶƟŀĬĽŌĠŏĽňĵŀŀĔěŅĔ
ĮĸƞŀĚĽŌĚȮĪņŒľƟĽŇŘĬŏĮĸŊŀĚıĸńĚĚŅĬŀĵƞŅĚĴŅĔ 
 

 
 

ĶŌĮĪňŗȮ2,12+10ȮĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĔƞŀĬĔŅĶĮĶńĭĮĶŋĚ 
 

2.ȮĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ-ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĔŅĶĬņŀŅĔŅĻŏĕƟŅŏįŅœľĴƟĴŅĔŏĔŇĬėĺŅĴěņŏĮƦĬĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟĸħĸĚŐĸŃĔŅĶĽŌĠŏĽňĵėĺŅĴ
ĶƟŀĬĪŅĚĮĸƞŀĚœŀŏĽňĵĽŌĚĕŉŘĬȮ 
3.ȮŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪņĔŅĶĮĶńĭŀńĨĶŅĽƞĺĬŀŅĔŅĻĨƞŀŏĝŊŘŀŏıĸŇĚȮ&A/F Ratio) ŒĬĝƞĺĚȮMedium ŐĸƟĺŒĝƟŏėĶŊŗŀĚĴŊŀĨĶĺěĺńħŐĸŃ
ĺŇŏėĶŅŃľƢĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟȮŏıŊŗŀėĺĭėŋĴȮŀŀĔĞŇŏěĬȮ&O2' ŒľƟŀĵŌƞŒĬŏĔĦĤƢĴŅĨĶģŅĬȮŒĬĝƞĺĚĪňŗŏħŇĬȮ
Medium Fire   

 
 

ĶŌĮĪňŗȮ2,12+11ȮĪņĔŅĶĮĶńĭĨńŘĚŀńĨĶŅĽƞĺĬŀŅĔŅĻĨƞŀŏĝŊŘŀŏıĸŇĚ 
 

4.ȮĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ėƞŅŀŀĔĞŇŏěĬȮ&O2' ĽƞĺĬŏĔŇĬĕŀĚľĴƟŀœŀĬŘņĸħĨŗņĸĚěŅĔŏħŇĴŏĕƟŅŒĔĸƟŏĔĦĤƢĴŅĨĶģŅĬŀĵŌƞĪňŗȮ4,30Ȯ%ȮėƞŅȮCO2Ȯ
ŏıŇŗĴĴŅĔĕŉŘĬȮŐĸŃĮĶŃĽŇĪīŇĳŅıŒĬĶŃĭĭĔŅĶŏįŅœľĴƟĽŌĚĕŉŘĬȮ 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-108 

Ȯ  
 

ĶŌĮĪňŗȮ0,/0+/0ȮĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟľĸńĚĮĶńĭĮĶŋĚ 
 

6. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ľĴƟŀœŀĬŘņŒĝƟĬŘņĴńĬŏĨŅȮA ŏĮƦĬŏĝŊŘŀŏıĸŇĚŒĬĔŅĶįĸŇĨœŀĬŘņȮĴňėƞŅėĺŅĴĶƟŀĬĨŗņȮ9,500Ȯkcal/kgȮėƞŅėĺŅĴľĬŅŐĬƞĬ
ĕŀĚŏĝŊŘŀŏıĸŇĚŏľĸĺȮ0,94Ȯkg/L ĴňĔŅĶŏĮƕħŒĝƟĚŅĬĨĸŀħĪńŘĚĮƖȮ5,891 h/y ĴňŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚȮ254ȮL/h ŐĸŃ
ĶŅėŅŏĝŊŘŀŏıĸŇĚŏĜĸňŗĵȮ11.50 B/L ěŅĔĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟȮŒĬĝƞĺĚȮMedium Fire  



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-109 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
 

ĶŅĵĔŅĶ ĽńĠĸńĔļĦƢľĬƞĺĵ ĕƟŀĴŌĸ ŐľĸƞĚĪňŗĴŅ
ĕŀĚĕƟŀĴŌĸ

1. ĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬ
1.1 ĝńŗĺőĴĚĔŅĶŒĝƟĚŅĬĨĸŀħĪńŘĚĮƖ h h/y
1.2 ėƞŅėĺŅĴĶƟŀĬĪŅĚĨŗŜŅĕŀĚŏĝŊŘŀŏıĸŇĚ

 - ŏĝŊŘŀŏıĸŇĚŏľĸĺ LHVL kcal/kg ĬŘŜŅĴńĬŏĨŅȮA

1.3 ĶŅėŅŏĝŊŘŀŏıĸŇĚŏĜĸňŗĵĨƞŀľĬƞĺĵ

 - ŏĝŊŘŀŏıĸŇĚŏľĸĺ CL Ŏ/L ĬŘŜŅĴńĬŏĨŅȮA

1.4 ėĺŅĴľĬŅŐĬƞĬĕŀĚŏĝŊŘŀŏıĸŇĚ

- ŏĝŊŘŀŏıĸŇĚŏľĸĺ DL kg/L

1.5 ĨńĺĮĶŃĔŀĭĔŅĶŒĝƟĚŅĬ OF

1.6 ėƞŅėĺŅĴěŋėĺŅĴĶƟŀĬĕŀĚĔƠŅĞœŀŏĽňĵ CPg kcal/Nm3 OC

(ĪňŗȮ200 OC = 0.33 , ĪňŗȮ400 OC = 0.34)

1.7 ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟ hC %

1.8 ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘŜŅ hF %

1.9 ŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŏĜĸňŗĵ

- ŏĝŊŘŀŏıĸŇĚŏľĸĺ mFL L/h

ĶŅĵĔŅĶ ĽńĠĸńĔļĦƢľĬƞĺĵ ĕƟŀĴŌĸ ŐľĸƞĚĪňŗĴŅ
ĕŀĚĕƟŀĴŌĸ

2. ĕƟŀĴŌĸĨĶĺěĺńħ

2.1 ŀŋĦľĳŌĴŇœŀŏĽňĵŀŀĔěŅĔľƟŀĚŏįŅœľĴƟĔƞŀĬĮĶńĭ TgO
OC

2.2 ŀŋĦľĳŌĴŇŀŅĔŅĻŏĕƟŅľƟŀĚŏįŅœľĴƟĔƞŀĬĮĶńĭĽƞĺĬįĽĴ TaO
OC

2.3 ŀŋĦľĳŌĴŇœŀŏĽňĵŀŀĔěŅĔľƟŀĚŏįŅœľĴƟľĸńĚĮĶńĭ TgN
OC

2.4 ŀŋĦľĳŌĴŇŀŅĔŅĻŏĕƟŅľƟŀĚŏįŅœľĴƟľĸńĚĮĶńĭĽƞĺĬįĽĴ TaN
OC

2.5 ĮĶŇĴŅĦŀŀĔĞŇŏěĬŀŀĔěŅĔľƟŀĚŏįŅœľĴƟĔƞŀĬĮĶńĭ O2O %

2.6 ĮĶŇĴŅĦŀŀĔĞŇŏěĬŀŀĔěŅĔľƟŀĚŏįŅœľĴƟľĸńĚĮĶńĭ O2N %

35.00

6.09

4.30

260.00

35.00

255.00

254

88

82

1.00

0.33

11.50

0.94

9,500.00

ŏĨŅȮ1

5,891
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-110 

 
 

3. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė
ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĔƞŀĬĮĶńĭĽƞĺĬįĽĴ

3.1ŀńĨĶŅĽƞĺĬŀŅĔŅĻŏħŇĴ M - 1.41

M = 21/(21- O2o)

3.2 ĮĶŇĴŅĦŀŅĔŅĻĪŅĚĪķļġňĔƞŀĬĮĶńĭĽƞĺĬįĽĴ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺ AOL Nm3/kg 8.08

AOL = (0.85 x LHVL /1,000)

3.3 ĮĶŇĴŅĦŀŅĔŅĻŒĝƟěĶŇĚĔƞŀĬĮĶńĭĽƞĺĬįĽĴ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺAL = AOL x M AL Nm3/kg 11.39

3.4 ĮĶŇĴŅĦĔƠŅĞŏĽňĵĪŅĚĪķļġňĔƞŀĬĮĶńĭĽƞĺĬįĽĴ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺ OOL Nm3/kg 10.55

OOL = (1.11 x LHVL /1,000)

ĶŅĵĔŅĶ ĽńĠĸńĔļĦƢľĬƞĺĵ ĕƟŀĴŌĸ ŐľĸƞĚĪňŗĴŅ
ĕŀĚĕƟŀĴŌĸ

3.5ĮĶŇĴŅĦĔƠŅĞŏĽňĵěĶŇĚĔƞŀĬĮĶńĭĽƞĺĬįĽĴ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺ OL Nm3/kg 13.86

OL = OOL + (M-1) x AOL

3.6 ıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵĔƞŀĬĮĶńĭĽƞĺĬįĽĴ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺ QEL kcal/y 1,269,845,948.455315575.14

QEL = mfL x  DL  x  OL  x  CPg  x  (Tgo-Tao)  x h  x

OF  x  hC/100

ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬľĸńĚĮĶńĭĽƞĺĬįĽĴ

3.7 ŀńĨĶŅĽƞĺĬŀŅĔŅĻľĸńĚĮĶńĭĽƞĺĬįĽĴ MN - 1.26

MN = 21/(21-O2N)

3.8 ĮĶŇĴŅĦŀŅĔŅĻĪŅĚĪķļĢňľĸńĚĮĶńĭĽƞĺĬįĽĴ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺ AOLN Nm3/kg 8.08

AOLN = (0.85 x LHVL /1,000)



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-111 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
 

 
 

ĶŅĵĔŅĶ ĽńĠĸńĔļĦƢľĬƞĺĵ ĕƟŀĴŌĸ ŐľĸƞĚĪňŗĴŅ
ĕŀĚĕƟŀĴŌĸ

3.9 ĮĶŇĴŅĦŀŅĔŅĻĪňŗŒĝƟěĶŇĚľĸńĚĮĶńĭĽƞĺĬįĽĴ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺALN = AOLN  x  M ALN Nm3/kg 10.18

3.10 ĮĶŇĴŅĦĔƠŅĞŏĽňĵĪŅĚĪķļĢňľĸńĚĮĶńĭĽƞĺĬįĽĴ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺ OOLN Nm3/kg 10.55

OOLN = (1.11 x  LHVL /1,000)

3.11 ĮĶŇĴŅĦĔƠŅĞŏĽňĵěĶŇĚľĸńĚĮĶńĭĽƞĺĬįĽĴ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺ OLN Nm3/kg 12.65

OLN = OOLN + (M-1) x AOLN

3.12 ıĸńĚĚŅĬėĺŅĴĶƟŀĬĽŌĠŏĽňĵľĸńĚĮĶńĭĽƞĺĬįĽĴ
      - ŏĝŊŘŀŏıĸŇĚŏľĸĺ QELN kcal/y 1,133,231,128.594743705.504

QELN = mfL x  OLN  x CPg   x (TgN-TaN) x h  x 

     OF x  hC/100

ĶŅĵĔŅĶ ĽńĠĸńĔļĦƢľĬƞĺĵ ĕƟŀĴŌĸ ŐľĸƞĚĪňŗĴŅ
ĕŀĚĕƟŀĴŌĸ

3.13 ıĸńĚĚŅĬėĺŅĴĶƟŀĬĽŌĠŏĽňĵĸħĸĚ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺ QLS kcal/y 136,614,819.86571869.6359

QLS = QEL - QELN

3.14 ĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗĮĶŃľĵńħœħƟ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺ FLS L/y 18,737.19

FLS = QLS /(LHVL x DL  x  hF/100)

3.15 ėƞŅŏĝŊŘŀŏıĸŇĚĸħĸĚ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺ CLS Ŏ/y 215,477.69

CLS = FLS  x  CL
ĶŅĵĔŅĶ ĽńĠĸńĔļĦƢľĬƞĺĵ ĕƟŀĴŌĸ ŐľĸƞĚĪňŗĴŅ

ĕŀĚĕƟŀĴŌĸ
4.  ĔŅĶĺŇŏėĶŅŃľƢĔŅĶĸĚĪŋĬ
     4.1  ĶŃĵŃŏĺĸŅėŊĬĪŋĬ

      - ŏĝŊŘŀŏıĸŇĚŏľĸĺ 0.00

     PBL = CC  / CLS

5.   ĽĶŋĮįĸĪňŗœħƟěŅĔĔŅĶĺŇŏėĶŅŃľƢ

     5.1  ĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟĸħĸĚ FS 18,737.19

5.2  ėƞŅŒĝƟěƞŅĵŏĝŊŘŀŏıĸŇĚĸħĸĚ 215,477.69

     5.3  ĶŃĵŃŏĺĸŅėŊĬĪŋĬ y 0.00

CF ŎȮ/ y 215,477.69

PB 0.00

ĸħĸĚĶĺĴ

L/y 18,737.19

PBL y



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-112 

ĔĶĦňĻŉĔļŅĪňŗȮ7Ȯ: ĔŅĶŏĸŊŀĔŒĝƟĚŅĬľĴƟŀœŀĬŘņĝŋħĪňĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħŏĮƦĬľĸńĔ 

1.ȮėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶĮĶŃŏĳĪȮĲŀĔĵƟŀĴȮĪņĔŅĶįĸŇĨľĬńĚĽņŏĶŖěĶŌĮŒĝƟĚŅĬĶŃĭĭœŀĬŘņŒĬĔĶŃĭĺĬĔŅĶįĸŇĨȮőħĵ
ĨŇħĨńŘĚľĴƟŀœŀĬŘņĪňŗŒĝƟĬŘņĴńĬŏĨŅŏĔĶħȮC No. 1 ĕĬŅħȮȮ4,5ȮȮĨńĬĨƞŀĝńŗĺőĴĚȮěņĬĺĬȮ1ȮĝŋħȮŐĸŃȮNo.2 ĕĬŅħȮ    
5ȮĨńĬĨƞŀĝńŗĺőĴĚěņĬĺĬȮ1ȮĝŋħȮĽĸńĭĔńĬŏħŇĬőħĵŒĝƟĚŅĬŏĮƕħȮ24ȮĝńŗĺőĴĚĨƞŀĺńĬȮėĶńŘĚĸŃȮ1ȮĝŋħȮĞŉŗĚĪņĔŅĶĨńŘĚŐĶĚħńĬȮȮ
œŀĬŘņįĸŇĨĪňŗȮ7 ĭŅĶƢȮŏıŊŗŀĽƞĚŏĕƟŅœĮĵńĚĔĶŃĭĺĬĔŅĶįĸŇĨ ĝŋħĪňŗȮ2ȮĴňĽńħĽƞĺĬĔŅĶŒĝƟĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚĽŌĚĽŋħȮħńĚĬńŘĬěŉĚ
ĴňŐĬĺėŇħĪňŗěņĬņĴŅŒĝƟĚŅĬŏĮƦĬľĸńĔ 

ľĴƟŀœŀĬŘņ No.1 No.2 

ĕĬŅħıŇĔńħ  (kg) 4,500 5,000 
ĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚȮ&ĸŇĨĶ-ĝĴ,' 253.63 233.35 
ĔŅĶŒĝƟĬŘņȮ&ĸŇĨĶ-ĝĴ,' 3,256.80 3,701.38 
ĔŅĶįĸŇĨœŀĬŘņȮ-ȮŏĝŊŘŀŏıĸŇĚ 12.84 15.86 
ĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŏĜĸňŗĵȮ9ȮŏħŊŀĬȮ&ĸŇĨĶ' 66,959.15 56,003.60 
ĔŅĶŒĝƟĬŘņȮŏĜĸňŗĵȮ9ȮŏħŊŀĬȮ&ĸŇĨĶ' 859,795.56 888,331.11 
ĸņħńĭĮĶŃĽŇĪīŇĳŅı 2 1 
   

 

2.ȮĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ-ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ľĴƟŀœŀĬŘņȮNo.2 ĕĬŅħȮ5*000 kg  ĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĔĺƞŅľĴƟŀœŀĬŘņȮNo.1 ħńĚĬńŘĬěŉĚŏĮĸňŗĵĬĺŇīňĔŅĶŒĝƟĚŅĬěŅĔ
ĔŅĶŏħŇĬĽĸńĭĔńĬœĮĴŅŏĮƦĬĔŅĶŒĝƟĚŅĬȮNo.2 ŏĮƦĬľĸńĔ 

3.ȮŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ŏĮĸňŗĵĬĺŇīňĔŅĶŒĝƟĚŅĬěŅĔĔŅĶŒĝƟĚŅĬĽĸńĭĔńĬœĮĴŅȮŏĮƦĬĔŅĶŒĝƟĚŅĬȮNo.2  ŏĮƦĬľĸńĔȮŏħŊŀĬĸŃȮ3ȮĽńĮħŅľƢȮĺńĬĸŃȮ
24 ĝńŗĺőĴĚȮĞŉŗĚŀńĨĶŅĔŅĶĔŅĶįĸŇĨœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚŏĜĸňŗĵěŃŏıŇŗĴĕŉŘĬěŅĔȮ14.22 ŏĮƦĬȮ15.86 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-113 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

4.ȮĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ŒĝƟĚŅĬȮNo.2  ŏĮƦĬľĸńĔŏħŊŀĬĸŃȮ3ȮȮĽńĮħŅľƢȮȮȮĽƞĚįĸŒľƟĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĸħĸĚĮƖĸŃĮĶŃĴŅĦȮȮ87,505.92 ĸŇĨĶ-ĮƖ 
 
 
 
 
 
 
 
 
  
ĶŌĮĪňŗȮ2.12+13 ľĴƟŀœŀĬŘņĕĬŅħȮ4,5ȮĨńĬ ȮȮȮȮȮȮ ȮȮĶŌĮĪňŗȮ2.12-14 ľĴƟŀœŀĬŘņĕĬŅħȮ4,5ȮĨńĬ 

 
5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĕƟŀĴŌĸěŅĔȮLog  Sheet ĶŅĵŏħŊŀĬȮıĭĺƞŅĴňĔŅĶŒĝƟĬŘņŒĬľĴƟŀœŀĬŘņŏĜĸňŗĵȮ1,748,126.67 ĸŇĨĶ-ŏħŊŀĬȮľĶŊŀȮ
83,244.13 ĸŇĨĶ-ĺńĬȮŐĸŃŒĝƟŏĝŊŘŀŏıĸŇĚĶĺĴȮ122,962.75ȮĸŇĨĶ-ŏħŊŀĬȮĽńħĽƞĺĬĔŅĶįĸŇĨœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚŏĜĸňŗĵȮ
14.22 ŐĸŃľĴƟŀœŀĬŘņNo.2 ĴňĔŅĶŒĝƟĬŘņĶĺĴȮ888,331.11 ĸŇĨĶȮŐĸŃŒĝƟŏĝŊŘŀŏıĸŇĚĶĺĴȮ56,003.60ȮĸŇĨĶȮĽńħĽƞĺĬ
ĔŅĶįĸŇĨœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚŏĜĸňŗĵȮ15.86 ŒĝƟĚŅĬ No.2 ŏĮƦĬľĸńĔȮŏħŊŀĬĸŃȮ5 ĽńĮħŅľƢȮĶŅėŅŏĝŊŘŀŏıĸŇĚŏĜĸňŗĵȮ
19.46 ĭŅĪĨƞŀĸŇĨĶ 

 ĽńħĽƞĺĬĔŅĶįĸŇĨœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚĽŌĚĕŉŘĬ  = 15.86 ů 14.22 
       = 1.64       ĸŇĨĶĬŘņĨƞŀĸŇĨĶŏĝŊŘŀŏıĸŇĚ 
 ĽńħĽƞĺĬĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĨƞŀĔŅĶįĸŇĨœŀĬŘņĸħĸĚȮȮȮȮȮȮȮ = 0.0703 ů 0.0630  
       = 0.0073       ĸŇĨĶŏĝŊŘŀŏıĸŇĚĨƞŀĸŇĨĶĬŘņ 

ėŇħŏĮƦĬĨƞŀŏĝŊŘŀŏıĸŇĚĪňŗĸħĸĚĨƞŀĺńĬȮ   = 0.0073  x  83,244.13 
       = 607.68       ĸŇĨĶŏĝŊŘŀŏıĸŇĚĨƞŀĺńĬ 
 ėŇħŏĮƦĬĨƞŀŏĝŊŘŀŏıĸŇĚĪňŗĸħĸĚĨƞŀĮƖ   = 607.68  x  15  x  12  x  0.8  
       = 87,505.92     ĸŇĨĶĨƞŀĮƖ 
 ėƞŅŏĝŊŘŀŏıĸŇĚĪňŗĸħĸĚĨƞŀĮƖ    = 87,505.92  x  18.71  
       = 1,637,235.76 ĭŅĪĨƞŀĮƖ 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-114 

ĔĶĦňĻŉĔļŅĪňŗȮ8:  ĔŅĶŒĝƟėĺŅĴĶƟŀĬŐĸŃĬŘņŒľƟŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħ 

1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ŒĬĔĶŃĭĺĬĔŅĶĞńĔįƟŅĕŅĺĴňĔŅĶŒĝƟĚŅĬŏėĶŊŗŀĚ L-Box ěņĬĺĬ 2 ĝŋħ (No.1 ŐĸŃ No.2) ĞŉŗĚĴňĽƞĺĬĮĶŃĔŀĭ
ĨƞŅĚŕ ħńĚĶŌĮ ŐĸŃěŅĔĶŌĮĽŅĴŅĶĩŀīŇĭŅĵĔŅĶŒĝƟŐĸŃĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬœħƟħńĚĬňŘ 
1) ĭƞŀĪňŗ 3-5 ŏĮƦĬĭƞŀĬŘņĶƟŀĬ (ŀŋĦľĳŌĴŇĪňŗĨƟŀĚĔŅĶĮĶŃĴŅĦ 70oC - 80oC) ĪňŗœħƟěŅĔĔŅĶĬņĬŘņĮĶŃĮŅĪňŗ
ŀŋĦľĳŌĴŇ 30oC ĴŅěƞŅĵŏĕƟŅŒĬĭƞŀĪňŗ 5 ŐĸŃĮĸƞŀĵŒľƟĬŘņĸƟĬįƞŅĬœĮĵńĚĭƞŀĪňŗ 4-3-2-1 ĨŅĴĸņħńĭ őħĵŒĬĭƞŀĪňŗ   
3-5 ěŃĴňĔŅĶěƞŅĵœŀĬŘņĪňŗėĺŅĴħńĬœĴƞŏĔŇĬ 4 ĭŅĶƢŏĔě (ėĺĭėŋĴőħĵ Ball Valve Őĭĭ Manual Control)    
ĸĚœĮįĽĴĔńĭĬŘņŒĬĭƞŀőħĵĨĶĚ ŐĸŃŏĴŊŗŀĬŘņĶƟŀĬœħƟįƞŅĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĔńĭįƟŅĕŅĺŒĬĔĶŃĭĺĬĔŅĶ
įĸŇĨŐĸƟĺĭŅĚĽƞĺĬĔŖěŃĩŌĔĮĸƞŀĵĪŇŘĚŀŀĔĪŅĚĪƟŅĵĭƞŀĪňŗ 1 ħƟĺĵĶŃĭĭĬŘņĸƟĬ ĞŉŗĚŏĮƦĬěŋħĪňŗĪņŒľƟŏĔŇħĔŅĶĽŌĠŏĽňĵ
ĬŘņŐĸŃıĸńĚĚŅĬėĺŅĴĶƟŀĬ 
2) ĭƞŀĪňŗ 1-2 ŏĮƦĬĭƞŀĬŘņŏĵŖĬ ŐĸŃĭƞŀĪňŗ 6 ŏĮƦĬĭƞŀŏėĴň ŏĮƦĬĽƞĺĬĪňŗœĴƞĴňĔŅĶŒĝƟıĸńĚĚŅĬėĺŅĴĶƟŀĬ 
3) ĨŌƟŀĭœŀ ŏĮƦĬĽƞĺĬĪňŗŒĝƟœŀĬŘņıƞĬĸĚĭĬŏĬŊŘŀįƟŅőħĵĨĶĚ ėĺĭėŋĴŀŋĦľĳŌĴŇĳŅĵŒĬĨŌƟœĺƟœĴƞŏĔŇĬ 95oC őħĵŒĝƟ Ball 
Valve ĪňŗŏĮƕħ-ĮƕħĔŅĶěƞŅĵœŀĬŘņĨŅĴŀŋĦľĳŌĴŇĪňŗŐĽħĚœĺƟĪňŗľĬƟŅĨŌƟŐĭĭ Manual Control 

 

 
 

ĶŌĮĪňŗ 2.12-15  ŏėĶŊŗŀĚ L-Box (ĔĶŃĭĺĬĔŅĶĞńĔįƟŅĕŅĺ) 
 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-115 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔĕƟŀ 1) ů 4) ŒĬĕƟŅĚĨƟĬěŃŏľŖĬœħƟĺƞŅĴňĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃėƞŅŒĝƟěƞŅĵėƞŀĬĕƟŅĚĽŌĚŒĬĽƞĺĬĕŀĚ
ĬŘņĶƟŀĬĪňŗĸƟĬĪŇŘĚĨĸŀħŏĺĸŅ (ĭƞŀĪňŗ 1 ŐĸŃ 7) ŏĬŊŗŀĚěŅĔĴňĮĶŇĴŅĦĪňŗĴŅĔŒĬŐĨƞĸŃĺńĬŐĸŃĨƟŀĚŒĝƟėĺŅĴĶƟŀĬěŅĔ
œŀĬŘņőħĵĨĶĚŒĬĔŅĶĶńĔļŅŀŋĦľĳŌĴŇĕĦŃŒĝƟĚŅĬ ĮĶŃĔŀĭĔńĭŏĶŊŗŀĚĕŀĚėƞŅŒĝƟěƞŅĵĪŅĚħƟŅĬŏėĴňĪňŗŒĝƟėĺĭėŋĴ
ėŋĦĳŅıĕŀĚĬŘņħƟĺĵ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪŅĚİƙŅĵįĸŇĨœħƟĮĶŃĽŅĬĚŅĬĔńĭĪŅĚİƙŅĵĺŇĻĺĔĶĶĴŒĬĔŅĶĮĶńĭĮĶŋĚŀŋĮĔĶĦƢħńĚĔĸƞŅĺŒľƟĽŅĴŅĶĩĬņĬŘņĪŇŘĚŐĸŃ
ıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵĔĸńĭĴŅŒĝƟĮĶŃőĵĝĬƢŒľƟœħƟĴŅĔĪňŗĽŋħ (ħńĚĶŌĮ) őħĵĔŅĶĬņĬŘņĶƟŀĬĪŇŘĚěŅĔĭƞŀĪňŗ 7 ĴŅ
ŏĔŖĭŒĬĩńĚıńĔŐĸŃĽŌĭĔĸńĭœĮŏĨŇĴĸĚŒĬĭƞŀĪňŗ 5 ĪňŗŀŋĦľĳŌĴŇĮĶŃĴŅĦ 77 oC  - 79 oC  ĞŉŗĚŏĮƦĬŀŋĦľĳŌĴŇĪňŗ
ŏıňĵĚıŀĨƞŀĔĶŃĭĺĬĔŅĶįĸŇĨŒĬĭƞŀĪňŗ 1-5 ħńĚĬńŘĬěŉĚœĴƞĴňėĺŅĴěņŏĮƦĬĪňŗĨƟŀĚěƞŅĵœŀĬŘņŏĕƟŅŒĬĭƞŀĪňŗ 1-5 ĶĺĴĪńŘĚ
ĽŅĴŅĶĩĵĔŏĸŇĔĔŅĶŏĨŇĴĬŘņĮĶŃĮŅŒĬĭƞŀĪňŗ 5 œħƟħƟĺĵŏĬŊŗŀĚěŅĔĬŘņĪňŗœħƟěŅĔĭƞŀĪňŗ 7 ĴňĮĶŇĴŅĦĴŅĔıŀĽņľĶńĭŒĝƟ
ŐĪĬĬŘņĮĶŃĮŅŒĬĭƞŀĪňŗ 5 

 
ĶŌĮĪňŗ 2.12-16  ŏėĶŊŗŀĚ L-Box (ľĸńĚĮĶńĭĮĶŋĚ) 

 

4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĪŅĚőĶĚĚŅĬĽŅĴŅĶĩĸħĔŅĶŒĝƟĬŘņĮĶŃĮŅ (ĽƞĺĬĪňŗŏĨŇĴĸĚŒĬĭƞŀĪňŗ 5), ĔŅĶŒĝƟœŀĬŘņ (ĭƞŀĪňŗ 1-5) ŐĸŃĽŅĶŏėĴň
ĽņľĶńĭĭņĭńħĬŘņĸĚœħƟ őħĵœĴƞĴňįĸĔĶŃĪĭĨƞŀėŋĦĳŅıĔŅĶįĸŇĨŐĨƞŀĵƞŅĚŒħ 

      
 

ĶŌĮĪňŗ 2.12-17  ĩńĚıńĔĬŘņĶƟŀĬŐĸŃŏėĶŊŗŀĚĽŌĭĬŘņĔĸńĭěŅĔĭƞŀĪňŗ 7 œĮĵńĚĭƞŀĪňŗ 5 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-116 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
- ĽƞĺĬĕŀĚĽŅĶŏėĴňŒĬĔŅĶĭņĭńħĬŘņ 
ĮĶŇĴŅĦĽŅĶŏėĴňĪňŗŒĝƟĸħĸĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ300 kg/ŏħŊŀĬ x 12 ŏħŊŀĬ/ĮƖ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ3,600 ȮȮȮȮȮ  kg/ĮƖ 
ŀńĨĶŅėƞŅĽŅĶŏėĴň ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ26ȮȮȮȮȮȮ ȮȮȮȮȮĭŅĪ/kg 
ėŇħŏĮƦĬėƞŅŒĝƟěƞŅĵĪňŗĮĶŃľĵńħœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ3,600 kg/ĮƖ x 26 ĭŅĪ/kg 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ93,600 ȮȮȮȮȮĭŅĪ/ĮƖ 
- ĽƞĺĬĕŀĚĬŘņĶƟŀĬĪŇŘĚ 
ĮĶŇĴŅĦĬŘņĶƟŀĬĪŇŘĚĪňŗĸħĸĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮĮĶŇĴŅĦĬŘņĮĶŃĮŅĪňŗŒĝƟĸħĸĚŒĬĭƞŀĪňŗ 5 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ5,616,000 ȮȮȮȮĸŇĨĶ/ĮƖ 
ŀŋĦľĳŌĴŇĬŘņĶƟŀĬĪŇŘĚŏĜĸňŗĵ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ75 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮoC 
ŀŋĦľĳŌĴŇĬŘņĮĶŃĮŅĪňŗĮƚŀĬŏĕƟŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ30ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ oC 
ıĸńĚĚŅĬėĺŅĴĶƟŀĬĽŌĠŏĽňĵĪňŗĸħĸĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ5,616,000 ĸŇĨĶ/ĮƖ x 1 kg/ĸŇĨĶ x 0.004187 
MJ/kg-oC 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮx (75 - 30)oC 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ1,058,139 ȮȮȮ  MJ/ĮƖ 
ėŇħŏĮƦĬĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗĮĶŃľĵńħœħƟ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ1,058,139MJ/ĮƖ / 17,930 MJ/ĨńĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ59.01 ȮȮȮȮȮȮȮȮȮȮȮĨńĬ/ĮƖ 
6.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ėŇħŏĮƦĬėƞŅŒĝƟěƞŅĵħƟŅĬıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ ȮȮȮȮȮ=ȮȮȮȮ59.01 ĨńĬ/ĮƖ x 2,500 ĭŅĪ/ĨńĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= ȮȮȮ147,525ȮȮȮȮȮȮȮĭŅĪ/ĮƖ 
ĶĺĴĪńŘĚĽŇŘĬėŇħŏĮƦĬėƞŅŒĝƟěƞŅĵĪňŗĮĶŃľĵńħœħƟȮȮȮȮȮȮȮȮ = ȮȮȮ336,128 ȮȮȮȮȮȮĭŅĪ/ĮƖ 

 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-117 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔĶĦňĻŉĔļŅĪňŗȮ9 : ĔŅĶĮĶńĭĮĶŋĚĜĬĺĬľŋƟĴĪƞŀĽƞĚœŀĬŘņ  
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬįĸŇĨŏĽŊŘŀįƟŅĽņŏĶŖěĶŌĮĽƞĚŀŀĔěņľĬƞŅĵĨƞŅĚĮĶŃŏĪĻĪņĚŅĬĺńĬĸŃȮ20 ĝńŗĺőĴĚ ěņĬĺĬ 312 ĺńĬ/ĮƖ ŒĬĭŅĚ
ĕńŘĬĨŀĬĕŀĚĔĶŃĭĺĬĔŅĶįĸŇĨěŃĴňĔŅĶŒĝƟœŀĬŘņŒĬĔŅĶĵƟŀĴĽňįĸŇĨĳńĦĤƢ ŒĝƟľĴƟŀœŀĬŘņ ĕĬŅħ 4 ĨńĬ/ĝĴ. ĝĬŇħĪƞŀœĲ 
ŒĝƟŏĝŊŘŀŏıĸŇĚĝĬŇħĬŘņĴńĬŏĨŅŏĔĶħ C įĸŇĨœŀĬŘņĽƞĚœĮĨŅĴĪƞŀĽƞĚĕĬŅħŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚ 2 ĬŇŘĺ œĮĵńĚĽŅĵĔŅĶįĸŇĨȮ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
őĶĚĚŅĬŏĮƕħĔŇěĔŅĶĴŅŏĮƦĬĶŃĵŃŏĺĸŅĬŅĬĪņŒľƟĜĬĺĬĪňŗŒĝƟľŋƟĴĪƞŀŏĔŇħĔŅĶĝņĶŋħėŇħŏĮƦĬėĺŅĴĵŅĺ 170 ŏĴĨĶ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪņĔŅĶľŋƟĴĜĬĺĬĪƞŀœŀĬŘņĪňŗĝņĶŋħĪńŘĚľĴħ 
4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
őĶĚĚŅĬĽŅĴŅĶĩĮĶŃľĵńħıĸńĚĚŅĬœħƟ 330,936 MJ/ĮƖȮľĶŊŀŏĝŊŘŀŏıĸŇĚ 9,717 ĸŇĨĶ/ĮƖ ľĶŊŀŏĮƦĬŏĚŇĬ 115,181 ĭŅĪ/ĮƖ ŐĸŃ
ĴňĶŃĵŃ ŏĺĸŅėŊĬĪŋĬ 1.70 ĮƖ 
5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĕƟŀĴŌĸĽņľĶńĭĔŅĶėņĬĺĦ 
(1) ĕĬŅħŏĽƟĬįƞŅĬĻŌĬĵƢĔĸŅĚĪƞŀ 2 ĬŇŘĺ 
(2) ĕĬŅħėĺŅĴĵŅĺĪƞŀ 170 ŏĴĨĶ 
(3) ıŊŘĬĪňŗįŇĺĔŅĶĶŃĭŅĵėĺŅĴĶƟŀĬ (A) 27.12 m2 
(4) ŀŋĦľĳŌĴŇĪňŗįŇĺŏĨŅĔƞŀĬľŋƟĴĜĬĺĬ (Ta) 140.0 oC 
(5) ŀŋĦľĳŌĴŇĳŅĵĬŀĔ (Ts) 27 oC 
(6) ĽńĴĮĶŃĽŇĪīŇśĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬ (hr) 0.9 W/m2K 
(7) ĽńĴĮĶŃĽŇĪīŇśĔŅĶıŅėĺŅĴĶƟŀĬ (hc) 5.110 W/m2K 
(8) ėƞŅŏĝŊŘŀŏıĸŇĚ (ĬŘņĴńĬŏĨŅ C) 11.85 ĭŅĪ/ĸŇĨĶ 
(9) ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟľĴƟŀœŀĬŘņŏĜĸňŗĵ 82.5 % 
(10) ŏĚŇĬĸĚĪŋĬŒĬĔŅĶĮĶńĭĮĶŋĚ 196,227 ĭŅĪ 
ĔņĸńĚėĺŅĴĶƟŀĬĽŌĠŏĽňĵĔƞŀĬĮĶńĭĮĶŋĚĜĬĺĬ = (hr + hc) x A x (Ts-Ta) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= 18,415           W 
ĔŅĶľŋƟĴĜĬĺĬĸħĔŅĶĽŌĠŏĽňĵıĸńĚĚŅĬĸĚœħƟ (ĕƟŀĴŌĸěŅĔ ıı.) 80% 
ȮėŇħŏĮƦĬėƞŅĔņĸńĚĚŅĬĪňŗĸħĸĚ                  = 18.415 kW x 80% 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= 14.732           kW 
ȮėŇħŏĮƦĬėƞŅıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ             = 18.415 kW x 20 ĝĴ. x 312 ĺńĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= 91,927           kWh/ĮƖ 
ȮľĶŊŀ                                             = 330,936          MJ/ĮƖ 
ȮľĶŊŀŏĪňĵĭŏĪƞŅĬŘņĴńĬŏĨŅ C                   = 330,936          MJ/ĮƖ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                         =Ȯ41.28 MJ/ĸŇĨĶ x 82.5%Ȯ=   9,717    ĸŇĨĶ/ĮƖ 
ȮėŇħŏĮƦĬŏĚŇĬĪňŗĮĶŃľĵńħœħƟ                      = 9,717 ĸŇĨĶ/ĮƖ x 11.85 ĭŅĪ/ĸŇĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= 115,181         ȮĭŅĪ/ĮƖ 
6.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ȮėŇħĶŃĵŃŏĺĸŅėŊĬĪŋĬ                                 = 196,227 ĭŅĪ /115,181 ĭŅĪ/ĮƖ 
                                                          = 1.70 ĮƖ 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-118 

ĔĶĦňĻŉĔļŅĪňŗȮ10 : ĔŅĶĬņėĺŅĴĶƟŀĬěŅĔœŀŏĽňĵœĮŀŋƞĬĬŘņĮƚŀĬľĴƟŀœŀĬŘņ 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬįĸŇĨŏėĶŊŗŀĚħŊŗĴŀŀĔěņľĬƞŅĵĳŅĵŒĬĮĶŃŏĪĻ ĪņĚŅĬĺńĬĸŃ 24 ĝńŗĺőĴĚ ěņĬĺĬ 300 ĺńĬ/ĮƖ ŒĝƟľĴƟŀœŀĬŘņ 
ĕĬŅħ 10 ĨńĬ/ĝĴ. ĝĬŇħĪƞŀœĲ ŒĝƟŏĝŊŘŀŏıĸŇĚĝĬŇħĬŘņĴńĬŏĨŅŏĔĶħ C ĶŅėŅ 12.50 ĭŅĪ/ĸŇĨĶ ŒĬŀńĨĶŅ 1,000 
ĸŇĨĶ/ĝĴ. ěŅĔĔŅĶĨĶĺěĺńħıĭĺƞŅ ŀŋĦľĳŌĴŇĔƠŅĞœŀŏĽňĵ 300oC ĮĶŇĴŅĦ O2 ŒĬĔƠŅĞœŀŏĽňĵ 4% ĮĶŃĽŇĪīŇĳŅı
ĔŅĶŏįŅœľĴƟ 80.5% ŀŋĦľĳŌĴŇĬŘņĮƚŀĬ 30oC 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ŀŋĦľĳŌĴŇĔƠŅĞœŀŏĽňĵĽŌĚĩŉĚ 300oCȮĽƞĚįĸŒľƟŏĔŇħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĪŅĚĮĸƞŀĚœŀŏĽňĵĴŅĔȮ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĬņėĺŅĴĶƟŀĬĪŇŘĚěŅĔĔƠŅĞœŀŏĽňĵĴŅŀŋƞĬĬŘņĮƚŀĬľĴƟŀœŀĬŘņěŃĽƞĚįĸŒľƟĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņĽŌĚĕŉŘĬ 
4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĮĶŃľĵńħıĸńĚĚŅĬœħƟ 6,816,202 MJ/ĮƖȮľĶŊŀŏĝŊŘŀŏıĸŇĚ 205,120 ĸŇĨĶ/ĮƖ ľĶŊŀŏĮƦĬŏĚŇĬ 2,564,000 ĭŅĪ/ĮƖ 
ŐĸŃĴňĶŃĵŃŏĺĸŅėŊĬĪŋĬ 0.59 ĮƖ 
5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĽĴĔŅĶĽņľĶńĭĔŅĶėņĬĺĦȮȮMȮ=ȮȮ21/(21- O2 ) 
                                 A  = M/A0 
                                 G  = G0 + (M-1) A0 
őħĵ A  ėŊŀ ĮĶŇĴŅĦŀŅĔŅĻĪňŗŒĝƟěĶŇĚ (m3/kgfuel) 
      A0 ėŊŀ ĮĶŇĴŅĦŀŅĔŅĻĪŅĚĪķļġň (m3/kgfuel) 
      G ėŊŀ ĮĶŇĴŅĦœŀŏĽňĵěĶŇĚ (m3/kgfuel) 
      G0  ėŊŀ ĮĶŇĴŅĦœŀŏĽňĵĪŅĚĪķļġň (m3/kgfuel) 
      M ėŊŀ ŀńĨĶŅĽƞĺĬŀŅĔŅĻ  
      O2  ėŊŀ ŏĮŀĶƢŏĞŖĬĕŀĚ O2 ŒĬĔƠŅĞŏĽňĵ 
ŐĪĬėƞŅĸĚŒĬĽĴĔŅĶ 
                                       MȮ=Ȯ21/(21- 4 ) 
                                           = 1.24 
                                       A0 = 10.8 m3/kgfuel 
                                       G0 = 11.4 m3/kgfuel 
                                       G  = 11.4 m3/kgfuel + [(1.24-1) X 10.8] = 14 m3/kgfuel 
ėƞŅėĺŅĴľĬŅŐĬƞĬĕŀĚŀŅĔŅĻĪňŗŀŋĦľĳŌĴŇ 300oC = 1.29 x (273/(273+300)) 
                                                         = 0.61 kg/ m3 

 

ėƞŅėĺŅĴĶƟŀĬěņŏıŅŃĕŀĚŀŅĔŅĻĪňŗŀŋĦľĳŌĴŇ 300oC ĴňėƞŅĮĶŃĴŅĦ 1.045 kJ/kg.K 
ėƞŅėĺŅĴľĬŅŐĬƞĬĕŀĚŏĝŊŘŀŏıĸŇĚ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= 0.96 kg/ m3 
 ħńĚĬńŘĬ ıĸńĚĚŅĬĪňŗĽŅĴŅĶĩĬņĔĸńĭĴŅœħƟĽŌĚĽŋħ = mcɲT 
                                                      = (14 X 0.61 x 1,000 x 0.96) (1.045) (300-170) 
                                                      = 1,456,446 kJ/hr 
ĩƟŅ Economizer ĴňĮĶŃĽŇĪīŇĳŅı 75% ıĸńĚĚŅĬĪňŗĬņĔĸńĭĴŅŒĝƟěĶŇĚ 
                                                      = 1,456,446 kJ/hr x 75% 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-119 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

                                                      = 1,092,335 kJ/hr 
 ėŇħŏĮƦĬėƞŅıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ                = 1,092.34 MJ/ĝĴ. x 20 ĝĴ. x 312 ĺńĬ 
                                                      = 6,816,202 MJ/ĮƖ 
ľĶŊŀŏĪňĵĭŏĪƞŅĬŘņĴńĬŏĨŅ C                       = 6,816,202 MJ/ĮƖ / (41.28 MJ/ĸŇĨĶ x 80.5%) 
                                                      = 205,120 ĸŇĨĶ/ĮƖ 
 ėŇħŏĮƦĬŏĚŇĬĪňŗĮĶŃľĵńħœħƟ                         = 205,120 ĸŇĨĶ/ĮƖ x 12.50 ĭŅĪ/ĸŇĨĶ 
                                                      = 2,564,000 ĭŅĪ/ĮƖ 
6.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ėŇħĶŃĵŃŏĺĸŅėŊĬĪŋĬ                              = 1,500,000 ĭŅĪ / 2,564,000 ĭŅĪ/ĮƖ 
                                                      = 0.59 ĮƖȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-120 

ĔĶĦňĻŉĔļŅĪňŗȮ11 : ŏħŇĬŏėĶŊŗŀĚŐĭĭȮLow Fire ŏĮƦĬľĸńĔŐĪĬŏħŇĬŏėĶŊŗŀĚŐĭĭ Medium FireȮ 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶĴňĔŅĶŒĝƟľĴƟŀœŀĬŘņĕĬŅħȮ3,2ȮĨńĬĨƞŀĝńŗĺőĴĚȮŏħŇĬėĶńŘĚĸŃȮ1 ĝŋħȮĕĦŃĨĶĺěĺńħĔŅĶĪņĚŅĬ
ĕŀĚľńĺŏįŅıĭĺƞŅĴňĔŅĶĪņĚŅĬĕŀĚľńĺŏįŅŐĭĭœĲĮŅĬĔĸŅĚȮMedium fire (ŏĝŊŘŀŏıĸŇĚĮƚŀĬŏĕƟŅľńĺŏįŅȮȮȮȮȮȮȮ
ĮŅĬĔĸŅĚ' ĪņŒľƟľĴƟŀœŀĬŘņŏħŇĬ+ľĵŋħĭƞŀĵȮŏĬŊŗŀĚěŅĔĪņėĺŅĴħńĬœŀĬŘņœħƟŏĶŖĺŐĸŃĳŅĶŃĔŅĶŒĝƟœŀĬŘņĪňŗĬƟŀĵĴŅĔȮ
ĽƞĚįĸĨƞŀĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬȮŏĬŊŗŀĚěŅĔĔŅĶŏħŇĬĪňŗȮmedium fire ĨĸŀħȮȮ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĔƞŀĬěŋħľńĺŏįŅŐĨƞĸŃėĶńŘĚěŃĨƟŀĚĴňĔŅĶœĸƞŏĝŊŘŀŏıĸŇĚĪňŗĨĔėƟŅĚŀŀĔĔƞŀĬőħĵŒĝƟŏĺĸŅĮĶŃĴŅĦȮ2 ĬŅĪňȮĝƞĺĚŏĺĸŅ
ħńĚĔĸƞŅĺŀŅĔŅĻĪňŗĽƞĚŏĕƟŅľƟŀĚŏįŅœľĴƟěŃıŅėĺŅĴĶƟŀĬŀŀĔěŅĔľƟŀĚŏįŅœľĴƟĽƞĚįĸŒľƟŏĔŇħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬ
ĴŅĔ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĨńŘĚľńĺŏįŅŒľƟĴňĔŅĶŏħŇĬŐĭĭȮŏĮĸĺœĲĨŗņȮLow fire  (ȮŏĝŊŘŀŏıĸŇĚĮƚŀĬŏĕƟŅľńĺŏįŅĬƟŀĵȮ' ĞŉŗĚěŃĝƞĺĵĵŊħŏĺĸŅĔŅĶ
ŏħŇĬĕŀĚľńĺŏįŅŒľƟĴŅĔĕŉŘĬŐĸŃĸħŏĺĸŅĔŅĶĨńħĔŅĶĪņĚŅĬĕŀĚľńĺŏįŅŒľƟĬƟŀĵĸĚȮŏıŊŗŀĸħėĺŅĴĩňŗĔŅĶȮŏħŇĬ+ľĵŋħȮ
ĕŀĚľĴƟŀœŀĬŘņĸĚȮěŃĽƞĚįĸŒľƟĸħĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĸĚœħƟ 
 

 
 

ĶŌĮĪňŗ 2.12-18  ĔŅĶĮĶńĭĨńŘĚľńĺŏįŅ 
 

4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ľĸńĚěŅĔĔŅĶĮĶńĭĨńŘĚŏĮƦĬĨņŐľĬƞĚŒľƟľńĺŏįŅŏħŇĬĪňŗȮLow fire ŐĸƟĺȮĔŅĶĪņœŀĬŘņĪňŗėĺŅĴħńĬŏħŇĴĔŖěŃĝƟŅĸĚŐĨƞĔŖ
ĽŅĴŅĶĩĶŀĚĶńĭĳŅĶŃěŅĔĔŅĶŒĝƟĚŅĬœħƟıŀŏıňĵĚœĴƞŏĔŇħĮƤĠľŅĪňŗěŃįĸŇĨœŀĬŘņœħƟœĴƞĪńĬŐĸŃěŅĔĔŅĶĨĶĺěĺńħ
ŀńĨĶŅĽƞĺĬœŀĬŘņĨƞŀŏĝŊŘŀŏıĸŇĚȮĶŃľĺƞŅĚĨŀĬŏħŇĬȮmedium fire ĔńĭȮľĸńĚĮĶńĭĨńŘĚŏĮƦĬȮLow fire ıĭĺƞŅĝƞĺĚȮlow 
fire ĴňĽńħĽƞĺĬĪňŗħňĕŉŘĬ ėŊŀįĸŇĨœŀĬŘņœħƟĴŅĔĕŉŘĬŐĨƞŒĝƟŏĝŊŘŀŏıĸŇĚŏĪƞŅŏħŇĴȮŀŋĦľĳŌĴŇĮĸƞŀĚĸħĸĚěŅĔĝƞĺĚȮmedium 
fire ĮĶŃĴŅĦȮ20 şC ĽƞĚįĸĨƞŀĔŅĶĸħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĬƟŀĵĸĚ 
 

 
 
 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-121 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ěņĬĺĬŏĪƞŅĕŀĚĔŅĶĶŃŏľĵĝƞĺĚŏħŇĬMedium Fire 
ĮĶŇĴŅĦĬŘņĮƚŀĬĨƞŀȮ1ȮĝńŗĺőĴĚȮ&kg.steam' ; 1,000,30      L-hr  
ĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟ 1 ĝńŗĺőĴĚȮ&L fuel' ; 88,40      L-hr 
ŀńĨĶŅĔŅĶįĸŇĨœŀĬŘņĨƞŀŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚ (kg.steam/L.fuel) 
 ; 1,000,30 -Ȯ88,40  
 ; 11,32     kg steam-L fuel 
ěņĬĺĬŏĪƞŅĕŀĚĔŅĶĶŃŏľĵĝƞĺĚŏħŇĬȮLow Fire 
ĮĶŇĴŅĦĬŘņĮƚŀĬĨƞŀȮ1ȮĝńŗĺőĴĚȮ&kg steam' ; 1,004,00      L-hr  
ĮĶŇĴŅĦŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟ 1 ĝńŗĺőĴĚȮ&L fuel' ; 83,00      L-hr 
ŀńĨĶŅĔŅĶįĸŇĨœŀĬŘņĨƞŀŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚ (kg.steam/L.fuel) 
 ; 1,004,00 -Ȯ83,00  
 ; 12,10         kg steam-L fuel 
ŀńĨĶŅĔŅĶįĸŇĨœŀĬŘņĨƞŀŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚȮŏĜĸňŗĵ ; &//,10Ȯ)Ȯ/0,/.'Ȯ-Ȯ2 
 ; 11,71          kg steam-L fuel  
ŏħŇĬŏėĶŊŗŀĚŐĭĭȮLow FireȮĨĸŀħ ; /0,/. ȮȮȮȮȮȮȮȮȮkg steam-L fuel  
įĸĮĶŃľĵńħȮ ; [&12,10 +11,71'Ȯ-Ȯ12,10]Ȯx 100 
ėŇħŏĮƦĬȮ# ; 3.22# 
ĔƞŀĬĮĶńĭĮĶŋĚıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĪňŗľĴƟŀœŀĬŘņĕĬŅħȮ3,2ȮTon/hr ŒĝƟĪńŘĚĮƖȮ5,0..Ȯhr/y 
ĮĶŃŏĴŇĬěŅĔĝŋħĪňŗȮ1Ȯ&ĝŋħĪňŗȮ2ȮĝņĶŋħŀĵŌƞ' = 88,40 L-hr x 3,0.. hr/y 
 ; 459,680             L-ĮƖ 
ľĸńĚĮĶńĭĮĶŋĚıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĪňŗľĴƟŀœŀĬŘņŒĝƟĪńŘĚĮƖ ; 459,680 x 0,9678  
 ; 444,878  L-ĮƖ 
ıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĪňŗĮĶŃľĵńħœħƟ ; 459,680 +Ȯ444,878  
 ; 14,802   L-ĮƖ 
ėŇħŏĮƦĬŏĚŇĬĪňŗĮĶŃľĵńħœħƟĪňŗĮĶŃľĵńħ ; 14,802 x 12,84 
 ; 190,057.68 ĭŅĪ-ĮƖ 
ėŇħŏĮƦĬıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĮĶŃľĵńħ ; 14,802 x 39.77 
 ; 588,675.54 MJ-ĮƖ 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-122 

ĔĶĦňĻŉĔļŅĪňŗȮ12 : ĔŅĶŏĮĸňŗĵĬľĴƟŀœŀĬŘņŐĭĭĪƞŀœĲȮĕĬŅħȮ6.3 ĨńĬĨƞŀĝńŗĺőĴĚ 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟĴňĔŅĶŏħŇĬľĴƟŀœŀĬŘņĕĬŅħȮ4,1ȮĨńĬ-ĝńŗĺőĴĚȮŒĝƟĬŘņĴńĬŏĨŅŏĔĶħȮA ŀŅĵŋĔŅĶŒĝƟĚŅĬĴŅĔĔĺƞŅȮ
15 ĮƖȮěŅĔĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇľĴƟŀœŀĬŘņȮ76.7% ěņĬĺĬŏĪƞŅĕŀĚĔŅĶĶŃŏľĵȮ12.6 kg steam/ĸŇĨĶȮ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěņĬĺĬŏĪƞŅĕŀĚĔŅĶĶŃŏľĵȮ12.6 kg steam/ĸŇĨĶ ĽŌĚĔĺƞŅľĴƟŀœŀĬŘņŒľĴƞĪňŗĴňŀńĨĶŅĔŅĶĶŃŏľĵĴŅĔĔĺƞŅȮ14 kg 
steam/ĸŇĨĶȮĽƞĚįĸŒľƟĨƟĬĪŋĬŒĬĔŅĶįĸŇĨœŀĬŘņĽŌĚ 

  ȮȮȮȮȮȮȮ  
ĶŌĮĪňŗ 2.12-19  ľĴƟŀœŀĬŘņĝŋħŏħŇĴ 

3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ľĴƟŀœŀĬŘņŀĵŌƞŒĬĽĳŅıŏĔƞŅĨƟŀĚŒĝƟėƞŅĭņĶŋĚĶńĔļŅĽŌĚȮŀňĔĪńŘĚĴňĨƟĬĪŋĬœŀĬŘņĽŌĚȮěŉĚĪņĔŅĶŏĮĸňŗĵĬŒľĴƞ 
4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ľĴƟŀœŀĬŘņŒľĴƞȮĞŉŗĚĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĔĺƞŅȮ85% ŐĸŃĴňěņĬĺĬŏĪƞŅĕŀĚĔŅĶĶŃŏľĵĴŅĔĔĺƞŅȮ14.0 kg steam/ĸŇĨĶ 
 

 
 

ĶŌĮĪňŗ 2.12-20  ľĴƟŀœŀĬŘņĪňŗĨŇħĨńŘĚŒľĴƞ 
 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĔŅĶŒĝƟıĸńĚĚŅĬĔƞŀĬĔŅĶĮĶńĭĮĶŋĚ 

ľĴƟŀœŀĬŘņŏĮƕħŒĝƟĚŅĬȮ16 ĝńŗĺőĴĚĨƞŀĺńĬȮ365 ĺńĬĨƞŀĮƖȮĺńĬĸŃȮ1 ĝŋħȮĽĸńĭœĮ+ĴŅȮŀńĨĶŅĔŅĶįĸŇĨœŀĬŘņ
ŏĜĸňŗĵĮĶŃĴŅĦȮ3.44 ĨńĬœŀĬŘņĨƞŀĝńŗĺőĴĚȮĴňěņĬĺĬŏĪƞŅĕŀĚĔŅĶĶŃŏľĵȮ12.6 kg steam/ĸŇĨĶȮŒĝƟĬŘņŏĨŅŏĔĶħȮA 
ŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟ      = [ĮĶŇĴŅĦœŀĬŘņĪňŗįĸŇĨȮ&kg steam) / ĽĴĶĶĩĬŃȮ&kg steam/ĸŇĨĶ'Ȯ[Ȯx ĝńŗĺőĴĚ-ĺńĬ&h/d) 

x ĺńĬ-ĮƖ&d/y) x O.F. 
                      = [3,440 kg steam / 12.6kg steam/ĸŇĨĶ[Ȯx 16h/d x 365d/y x 0.4 
                      = 415,543 ȮĸŇĨĶ-y 

 
 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-123 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĽĶŋĮĔƞŀĬĔŅĶĮĶńĭĮĶŋĚȮȮĝĬŇħıĸńĚĚŅĬȮıĸńĚĚŅĬėĺŅĴĶƟŀĬȮ&ĬŘņĴńĬŏĨŅŏĔĶħȮA'ȮľĬƞĺĵȮ&ĸŇĨĶ' 
ŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟ = 415,765  ĸŇĨĶ/ĮƖ 
ĶŅėŅıĸńĚĚŅĬȮ = 02,07  ĭŅĪ/ĸŇĨĶȮ&ĶŅėŅŏĜĸňŗĵĨńŘĚŐĨƞȮĴ,ė,34+ı,ė,37' 
ėƞŅŏĝŊŘŀŏıĸŇĚ = /3,491,311.85 ĭŅĪ/ĮƖ 

 
ĔŅĶŒĝƟıĸńĚĚŅĬľĸńĚĔŅĶĮĶńĭĮĶŋĚ 
           ȮȮȮľĴƟŀœŀĬŘņŒľĴƞȮĴňěņĬĺĬŏĪƞŅĕŀĚĔŅĶĶŃŏľĵĮĶŃĴŅĦȮ/2,. kg steam/ĸŇĨĶȮŒĝƟŏħŇĬŏĮƦĬľĸńĔĪŋĔ
ĺńĬ 16 ĝńŗĺőĴĚĨƞŀĺńĬȮ365 ĺńĬĨƞŀĮƖ 
ŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟ          ;ȮYȮĮĶŇĴŅĦœŀĬŘņĪňŗįĸŇĨ&kg steam) / ĽĴĶĶĩĬŃȮ&kg steam/ĸŇĨĶ'Ȯ[Ȯx ĝńŗĺőĴĚ-ĺńĬ

&h/d) x ĺńĬ-ĮƖ&d/y) x O.F.  
                          = Y1,22.Ȯkg steam / /2,.kg steam/ĸŇĨĶ[Ȯx /4h/d x 143d/y x .,2 
                          ;Ȯ351*767 ȮĸŇĨĶ-y  
ĽĶŋĮľĸńĚĔŅĶĮĶńĭĮĶŋĚȮȮĝĬŇħıĸńĚĚŅĬȮıĸńĚĚŅĬėĺŅĴĶƟŀĬȮ&ĬŘņĴńĬŏĨŅŏĔĶħȮA'ȮľĬƞĺĵȮ&ĸŇĨĶ' 

ŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟ = 573,989  ĸŇĨĶ/ĮƖ 
ĶŅėŅıĸńĚĚŅĬ = 02,07  ĭŅĪ/ĸŇĨĶȮ&ĶŅėŅŏĜĸňŗĵĨńŘĚŐĨƞȮĴ,ė,34+ı,ė,37' 
ėƞŅŏĝŊŘŀŏıĸŇĚ = 13,942,192.81 ĭŅĪ/ĮƖ 

ĽĶŋĮįĸĮĶŃľĵńħ 
ėƞŅėĺŅĴĶƟŀĬĨŗņĕŀĚĬŘņĴńĬŏĨŅȮ 17,55ȮȮMJ/ĸŇĨĶȮ&ėƞŅĴŅĨĶģŅĬ' 

 ŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟĸħĸĚȮ = 41,554 ĸŇĨĶ-ĮƖ 
6.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 

ȮėƞŅŏĝŊŘŀŏıĸŇĚĪňŗĸħĸĚ = /,549,119.04 ĭŅĪ/ĮƖ 
 ŏĚŇĬĸĚĪŋĬ  = 9,603,250.00 ĭŅĪ 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ  = 4,0  ĮƖȮȮ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-124 

ĔĶĦňĻŉĔļŅĪňŗȮ13 : ĮĶńĭĸħėĺŅĴħńĬœŀĬŘņĪňŗįĸŇĨŒľƟŏľĴŅŃĽĴ 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶĴňĔŅĶĨńŘĚėĺŅĴħńĬœŀĬŘņĨńħĨƞŀĪňŗȮ6,5ȮůȮ8ȮĭŅĶƢȮŐĨƞŀŋĮĔĶĦƢĪňŗŒĝƟœŀĬŘņĨƟŀĚĔŅĶŐĶĚħńĬœŀĬŘņ
ŏıňĵĚŐėƞȮ5ȮĭŅĶƢŏĪƞŅĬńŘĬ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĔŅĶŏħŇĬľĴƟŀœŀĬŘņĪňŗėĺŅĴħńĬĽŌĚĴŅĔŏĔŇĬœĮĪņŒľƟĽŇŘĬŏĮĸŊŀĚŏĝŊŘŀŏıĸŇĚŏĔŇĬėĺŅĴěņŏĮƦĬŐĸŃĽƞĚįĸŒľƟŏĔŇħĔŅĶ
ĽŌĠŏĽňĵėĺŅĴĶƟŀĬĪňŗįŇĺĪƞŀœŀĬŘņĪňŗœĴƞœħƟľŋƟĴĜĬĺĬĔńĭĪňŗĨńĺľĴƟŀœŀĬŘņȮŐĸŃĬŘņĶŃĭŅĵȮ&Blow down)ȮŀňĔħƟĺĵ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪņĔŅĶĮĶńĭĸħŐĶĚħńĬĨńħĨƞŀŒľƟŀĵŌƞŒĬĝƞĺĚĔŅĶŒĝƟĚŅĬľĶŊŀŒľƟĽŌĚĔĺƞŅŐĶĚħńĬĪňŗŀŋĮĔĶĦƢŒĝƟĚŅĬĮĶŃĴŅĦȮ1ȮĭŅĶƢȮ
ěŃĪņŒľƟĸħĔŅĶŒĝƟıĸńĚĚŅĬĸĚœħƟŏıĶŅŃľĴƟŀœŀĬŘņœĴƞĨƟŀĚįĸŇĨœŀĬŘņĪňŗėĺŅĴħńĬĽŌĚŏĔŇĬėĺŅĴěņŏĮƦĬ 

ȮȮ  
ĶŌĮĪňŗ 2.12-21  ėĺŅĴħńĬœŀĬŘņĔƞŀĬĸħĸĚ 

4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĔŅĶĸħėĺŅĴħńĬĕŀĚľĴƟŀœŀĬŘņȮœĴƞıĭĺƞŅĽƞĚįĸŏĽňĵĨƞŀŀŋĮĔĶĦƢŐĸŃĔĶŃĭĺĬĔŅĶȮŏĮƦĬįĸŒľƟĔŅĶŒĝƟĮĶŇĴŅĦ
ŏĝŊŘŀŏıĸŇĚĸħĸĚȮŏĬŊŗŀĚěŅĔœĴƞĨƟŀĚįĸŇĨœŀĬŘņĪňŗėĺŅĴħńĬȮ100 psig ĞŉŗĚĽŅĴŅĶĩĸħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬŒĬ
ĽƞĺĬĨƞŅĚŕĕŀĚľĴƟŀœŀĬŘņȮŐĸŃĶŃĭĭĽƞĚěƞŅĵħƟĺĵ 

 

 
 

ĶŌĮĪňŗ 2.12-22  ėĺŅĴħńĬœŀĬŘņľĸńĚĸħĸĚȮ1ȮBarg 
 

 
 
 
 
 
 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-125 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 

 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-126 

 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-127 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 

 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-128 

ĔĶĦňĻŉĔļŅĪňŗȮ14 : ĸħŏĺĸŅĔŅĶŏħŇĬľĴƟŀœŀĬŘņĪńŘĚȮ2 ĝŋħĸĚĺńĬĸŃėĶŉŗĚĝńŗĺőĴĚ 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĮƤěěŋĭńĬŏĮƕħŒĝƟĚŅĬľĴƟŀœŀĬŘņŏĺĸŅȮ6,00ȮĬ.ȮĩŉĚȮ19,00ȮĬ.ȮőħĵĔŅĶŒĝƟœŀĬŘņŏĺĸŅȮ7,00ȮĬ.ȮĩŉĚȮ18,00ȮĬ.Ȯ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ĔŅĶŏĮƕħŏĶŖĺŐĸŃĮƕħĝƟŅĽƞĚįĸĪņŒľƟĽŇŘĬŏĮĸŊŀĚŏĝŊŘŀŏıĸŇĚ 
3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ěńħĪņŐįĬĭĶŇľŅĶěńħĔŅĶŀŋĮĔĶĦƢŒĝƟœŀĬŘņŐĸŃĮĶńĭĸħŏĺĸŅŒĬĔŅĶĮƕħľĴƟŀœŀĬŘņŒľƟŏĶŖĺĔĺƞŅŏħŇĴėĶŉŗĚĝńŗĺőĴĚȮ
ŐĸŃĮƕħĔƞŀĬŏĸŇĔŒĝƟĚŅĬȮ15ȮĬŅĪňȮŏıŊŗŀŒľƟŒĝƟœŀĬŘņĪňŗĨĔėƟŅĚŒĬĶŃĭĭľĴħ 
 

 
 

ĶŌĮĪňŗ 2.12-23  ľĴƟŀœŀĬŘņĪňŗĸħŏĺĸŅĔŅĶŒĝƟĚŅĬ 
 

4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĽŅĴŅĶĩĸħŏĺĸŅĔŅĶŏħŇĬŐĸŃĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚľĴƟŀœŀĬŘņĸĚœħƟőħĵœĴƞĴňįĸŏĽňĵĨƞŀĔŅĶįĸŇĨ 
5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĕƟŀĴŌĸ Boiler 1 Boiler 2 ľĬƞĺĵ 
Temp feed water 95.6 84.0 C 
hf feed water 401 352 kJ/kgS 
hg steam at 6 barg 2,763 2,763 kJ/kgS 
LHV of LPG 46,700 46,700 kJ/kgF 
hBoiler 79.5 81.6 % 
hCB 86 86.2 % 
Water flow rate 1,007 978 kgS/hr 
Working Day 182 183 d/y 
ĶŅėŅŏĝŊŘŀŏıĸŇĚ 22.69 22.69 ĭŅĪ-kg 
Time reduced 0.5 0.5 hr/d 
ĕƟŀĴŌĸ Ĩńĺĵƞŀ ėĺŅĴľĴŅĵ ľĬƞĺĵ 
Temp feed water Tf ŀŋĦľĳŌĴŇĬŘņĮƚŀĬ   C 
hf feed water hf ŏŀĬīŅĸĮƖĪňŗŀŋĦľĳŌĴŇĬŘņĮƚŀĬ kJ/kgS 
hg steam at 6 barg hg ŏŀĬīŅĸĮƖœŀĬŘņŀŇŗĴĨńĺĪňŗėĺŅĴħńĬĪňŗįĸŇĨ kJ/kgS 
LHV of LPG LHV ėƞŅėĺŅĴĶƟŀĬĪŅĚĨŗņĕŀĚŏĝŊŘŀŏıĸŇĚ kJ/kgF 
ẫBoiler ẫB ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņ % 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-129 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ẫCB ẫCB ĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟ % 
Water flow rate m ŀńĨĶŅĔŅĶœľĸĕŀĚĬŘņĮƚŀĬ kgS/hr 
Working Day WD ĺńĬĪņĚŅĬĨƞŀĮƖ d/y 
ĶŅėŅŏĝŊŘŀŏıĸŇĚ FCost ĶŅėŅŏĝŊŘŀŏıĸŇĚȮLPG ĕŀĚĽĩŅĬĮĶŃĔŀĭĔŅĶ ĭŅĪ-kg 
Time reduced Tr ŏĺĸŅĔŅĶĪņĚŅĬĕŀĚľĴƟŀœŀĬŘņĪňŗĸħĸĚ hr/d 
ėĺŅĴĶƟŀĬĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟ QSave ėĺŅĴĶƟŀĬĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟĨƞŀĮƖ kJ/y 
ŏĝŊŘŀŏıĸŇĚĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟ FSave ŏĝŊŘŀŏıĸŇĚĪňŗĽŅĴŅĶĩĮĶŃľĵńħœħƟĨƞŀĮƖ Kg/y 
ŏĚŇĬĪňŗėŅħĺƞŅěŃĽŅĴŅĶĩĮĶŃľĵńħœħƟ MSave ŏĚŇĬĪňŗėŅħĺƞŅěŃĽŅĴŅĶĩĮĶŃľĵńħœħƟĨƞŀĮƖ ĭŅĪ-y 
ĽĴĔŅĶĪňŗŒĝƟŒĬĔŅĶėņĬĺĦ 
 

QSave = [m(hg - hf)(Tr)(WD)(100)](OF)  kJ/y 

  ẫB      
FSave = (Qsave)(100) kg/y 

  (ẫCB)(LHV)      
MSave = (Fsave)(Fcost) ĭŅĪ-y 

 
ľĴƟŀœŀĬŘņŏĭŀĶƢȮ1 
ĔƞŀĬĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= [((1,007 kgS/hr) x (2,763 kJ/kgS - 401 kJ/kgS) x 2,366 hr/y 
                                          x 100) / 79.5] x 0.5 
        = 3,539,378,267      kJ/y 
ľĸńĚĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ= [((1,007 kgS/hr) x (2,763 kJ/kgS - 401 kJ/kgS) x 2,275 hr/y 
                                          x 100) / 79.5] x 0.5 
        =  3,403,248,333     kJ/y 
   ȮȮȮȮȮ= 3,539,378,267- 3,403,248,333 
        = 136,129,934  ȮȮȮȮkJ/y 
        = (136,129,934 kJ/y x 100) / (86)(46,700 kJ/kg) 
        = 3,389.52      kg/y 
        = 3,389.52 kg/y x 22.69 ĭŅĪ-kg 
        = 76,908.23  ȮȮȮȮȮĭŅĪ-ĮƖ 
 
ľĴƟŀœŀĬŘņĝŋħĪňŗȮ2 
ĔƞŀĬĮĶńĭĮĶŋĚ   = [((978 kgS/hr) x (2,763 kJ/kgS - 352 kJ/kgS) x 2,379 hr/y  

x 100) / 81.5] x 0.5 
    = 3,441,461,400   kJ/y 
ľĸńĚĮĶńĭĮĶŋĚ   = [(978 kgS/hr) x (2,763 kJ/kgS - 352 kJ/kgS) x 2,287 hr/y  

x 100) / 81.5] x 0.5 
    = 3,308,374,200   kJ/y 
    = 3,441,461,400 - 3,308,374,200 
    = 133,087,200  kJ/y 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-130 

    = (133,087,200 kJ/y x 100) / (86.2)(46,700 kJ/kg) 
    = 3,313.76 ȮȮȮ       kg/y 
    = 3,313.76 kg/y x 22.69 ȮȮĭŅĪ-kg 
    = 75,189.20  ĭŅĪ-ĮƖ  
 
įĸĮĶŃľĵńħĶĺĴĪńŘĚȮ2ȮŏėĶŊŗŀĚ  
ıĸńĚĚŅĬĪňŗĮĶŃľĵńħĶĺĴ  = 136,129,934 )Ȯ133,087,200 
    = 269,217,134  kJ/y 
    = 269,217,134 /1000 
    = 269,217.13  MJ/y 
ėŇħŏĮƦĬŏĚŇĬĪňŗĮĶŃľĵńħœħƟ  = 76,908.23 )Ȯ75,189.20 
    = 152,097.42            ĭŅĪ-ĮƖ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-131 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔĶĦňĻŉĔļŅĪňŗȮ15 : ĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĔńĭħńĔœŀĬŘņ 
1. ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
ĽĩŅĬĮĶŃĔŀĭĔŅĶĨŇħĨńŘĚľĴƟŀœŀĬŘņĕĬŅħȮ3.0 ĨńĬĨƞŀĝńŗĺőĴĚȮŒĝƟŏĝŊŘŀŏıĸŇĚĔƠŅĞȮLPG įĸŇĨœŀĬŘņĪňŗėĺŅĴħńĬȮ  
6.5 ĭŅĶƢ ŏıŊŗŀŒĝƟŒĬĔĶŃĭĺĬĔŅĶįĸŇĨ 
2. ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĽņĶĺěıĭĺƞŅĴňĔńĭħńĔœŀĬŘņĕĬŅħȮ0.25 ĬŇŘĺȮĶńŗĺĳŅĵŒĬőħĵĴňĕĬŅħĶŌȮ0.16 ĬŇŘĺȮĽƞĚįĸŒľƟĽŇŘĬŏĮĸŊŀĚœŀĬŘņĴŅĔ 
 

 
 

ĶŌĮĔńĭħńĔœŀĬŘņĝŋħĪňŗĶńŗĺ 
 

3. ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ľĴƟŀœŀĬŘņŀĵŌƞŒĬĽĳŅıŏĔƞŅĨƟŀĚŒĝƟėƞŅĭņĶŋĚĶńĔļŅĽŌĚȮŀňĔĪńŘĚĴňĨƟĬĪŋĬœŀĬŘņĽŌĚȮěŉĚĪņĔŅĶŏĮĸňŗĵĬŒľĴƞ 
4. ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ľĴƟŀœŀĬŘņŒľĴƞȮĞŉŗĚĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĔĺƞŅȮ85% ŐĸŃĴňěņĬĺĬŏĪƞŅĕŀĚĔŅĶĶŃŏľĵĴŅĔĔĺƞŅȮ14.0 kg steam/ĸŇĨĶ 
 

 
 

ĶŌĮĔńĭħńĔœŀĬŘņĝŋħĪňŗĮĶńĭĮĶŋĚ 
 

 
 
 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-132 

5. ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
 
ĕĬŅħıŇĔńħľĴƟŀœŀĬŘņ 

  
           3 

 
ĨńĬĨƞŀĝńŗĺőĴĚ 

 ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņ  85 %  

 ėĺŅĴħńĬœŀĬŘņĪňŗįĸŇĨ  6.5 bar 
 ĝńŗĺőĴĚĔŅĶĪņĚŅĬ  12 ĝńŗĺőĴĚĨƞŀĺńĬ 

 ĺńĬĪņĚŅĬ  300 ĺńĬĨƞŀĮƖ 

ĶŅėŅ LPG ŏĜĸňŗĵ  16.50 ĭŅĪĨƞŀĔŇőĸĔĶńĴ 

 ėƞŅėĺŅĴĶƟŀĬȮLPG  50.23 MJ/ kg 

ĔŅĶŒĝƟıĸńĚĚŅĬĔƞŀĬĮĶńĭĮĶŋĚ 
   

ĔńĭħńĔœŀĬŘņĕĬŅħ 0.25 ĬŇŘĺĴňĕĬŅħĶŌ OrificeȮ                       ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ = 1.6  mm 
ėĺŅĴħńĬœŀĬŘņĪňŗěŋħĶńŗĺœľĸĮĶŃĴŅĦ   = 5.5  bar 
 ėƞŅŏŀĬĪńĸĮƖœŀĬŘņȮ @ 5.5 bar   = 2,760.50  kJ/ kg 

 
ȮȮȮȮȮȮȮȮȮȮȮŀŋĦľĳŌĴŇėŀĬŏħĬŏĽĪȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ            = Ȯ 800C 
           ėƞŅŏŀĬĪńĸĮƖ                                          =   334.9                                        kJ/ kg 
           ŀńĨĶŅĔŅĶĽŌĠŏĽňĵœŀĬŘņȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=   0.4 D2Ȯ(P + 1.013) 
 

   = 0.4 x (1.6)2 x (5.5 + 1.013)  
= 6.67 kg/ hr 

ıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĽŌĠŏĽňĵ = 6.67 x (2,760.50ů 334.9)  

 = 16,178.75 kJ/ hr 
 = 16.18 MJ/ hr 
ėŇħŏĮƦĬŏĝŊŘŀŏıĸŇĚ = 16.18 / (50.23 x 0.85)  

 = 0.38 kg/ hr 
ėŇħŏĮƦĬĔŅĶĽŌĠŏĽňĵŏĝŊŘŀŏıĸŇĚĪńŘĚĮƖ = 

= 

0.38 x 12 x 300 

1,368 

 
kg/ yr 

ĔŅĶŒĝƟıĸńĚĚŅĬľĸńĚĮĶńĭĮĶŋĚ 
ľĸńĚĮĶńĭĮĶŋĚœĴƞŏĔŇħĔŅĶĶńŗĺœľĸĕŀĚœŀĬŘņȮȮȮ  =    0                                      kg/yr            
ıĸńĚĚŅĬĪňŗŒĝƟĸħĸĚ 
ŏĝŊŘŀŏıĸŇĚĪňŗĮĶŃľĵńħœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=   ŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟĔƞŀĬĮĶńĭĮĶŋĚ  -  ŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟľĸńĚĮĶńĭĮĶŋĚ   

ȮȮȮȮȮȮȮȮȮȮȮȮȮ=   1,368 ů0 
=   1,368                                          kg/ yr 

ėŇħŏĮƦĬıĸńĚĚŅĬėĺŅĴĶƟŀĬ =   1,368 x 50.23 
=   68,714.64                                    MJ/ yr 

ėƞŅŏĝŊŘŀŏıĸŇĚĸħĸĚ =   1,368 x 16.50 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=  22,572                                         ĭŅĪ/ĮƖ 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-133 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 

ĔĶĦňĻŉĔļŅĪňŗȮ16ȮȮ: ĔŅĶŏĸŊŀĔŏħŇĬľĴƟŀœŀĬŘņĝŋħĪňŗĴňĮĶŃĽŇĪīŇĳŅıĽŌĚ 
1.ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬįĸŇĨĳńĦĤƢĵŅĚĴňĔŅĶŒĝƟœŀĬŘņŒĬĔĶŃĭĺĬĔŅĶįĸŇĨȮőħĵėĺŅĴħńĬœŀĬŘņĪňŗįĸŇĨŀĵŌƞĪňŗĮĶŃĴŅĦȮ7 ĭŅĶƢŏĔě 
2.ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
őĶĚĚŅĬĴňľĴƟŀœŀĬŘņȮ2 ĸŌĔȮĴňĮĶŃĽŇĪīŇĳŅıœĴƞŏĪƞŅĔńĬȮľĴƟŀœŀĬŘņNo.1 ĴňĮĶŃĽŇĪīŇĳŅıȮ79% ľĴƟŀœŀĬŘņȮNo.2 
ĴňĮĶŃĽŇĪīŇĳŅıȮ72% ĮĶŇĴŅĦĔŅĶŒĝƟĚŅĬľĴƟŀœŀĬŘņŒĬȮ1 ĮƖȮĪņĔŅĶŏħŇĬľĴƟŀœŀĬŘņȮNo.1 50% ŐĸŃĪņĔŅĶ
ŏħŇĬľĴƟŀœŀĬŘņȮNo.2 50% 
 

 
 

            ĶŌĮĪňŗ 2.12-24ȮȮȮľĴƟŀœŀĬŘņȮNo.1                       ĶŌĮĪňŗ 2.12-25  ľĴƟŀœŀĬŘņȮNo.2 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-134 

3.ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ŏĸŊŀĔŏħŇĬľĴƟŀœŀĬŘņȮNo.1ȮŏĮƦĬľĸńĔ 
4.ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ĽŅĴŅĶĩĸħĮĶŇĴŅĦĔŅĶŒĝƟĬŘņĴńĬŏĨŅĸĚœħƟőħĵœĴƞĔĶŃĪĭĔńĭĔĶŃĭĺĬĔŅĶįĸŇĨ 
5.ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 

ĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņȮNo.1 Ȯ
1h = 79 % 

ĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀœŀĬŘņȮNo.2 Ȯ
2hȮȮȮȮȮȮ = 72 % 

ŏĮŀĶƢŏĞŖĬĔŅĶŒĝƟľĴƟŀœŀĬŘņȮNo.1 ŒĬȮ1ĮƖ = 50 % 

ŏĮŀĶƢŏĞŖĬĔŅĶŒĝƟľĴƟŀœŀĬŘņȮNo.2 ŒĬȮ1ĮƖ = 50 % 

ĮĶŇĴŅĦĔŅĶŒĝƟĬŘņĴńĬŏĨŅȮC ŒĬȮ1 ĮƖ =       943,850           ĸŇĨĶ/ĮƖ 

ėƞŅėĺŅĴĶƟŀĬĬŘņĴńĬŏĨŅȮC              =        39.77  MJ/ĸŇĨĶ 

ıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ = 
1 2

1

21 943850 39.77

h h

h

å + õå õ
æ öæ ö
- ³ ³æ öæ ö
æ öæ öæ ö
ç ÷ç ÷

 MJ/ĮƖ  

   = 
79 72

21 943850 39.77
79

å + õå õ
æ öæ ö
- ³ ³æ öæ ö
æ öæ öæ ö
ç ÷ç ÷

 

   = 1663027.858 MJ/ĮƖ 

ėŇħŏĮƦĬŏĝŊŘŀŏıĸŇĚ   = 1663027.858/ 39.77 

    = 41816.13  ȮȮȮȮȮȮȮȮȮȮĸŇĨĶ-ĮƖ 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-135 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔĶĦňĻŉĔļŅĪňŗȮ17ȮȮ: ĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟȮȮȮ 
1.ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬĴňĔŅĶŒĝƟľĴƟŀœŀĬŘņĖĬŅħȮ/ȮĨńĬ-ĝńŗĺőĴĚȮěņĬĺĬȮ/ȮĝŋħȮőħĵŒĝƟĬŘņĴńĬŏĨŅŏĔĶħȮA ŏĮƦĬŏĝŊŘŀŏıĸŇĚȮįĸŇĨȮȮ
œŀĬŘņĪňŗėĺŅĴħńĬȮ7 Barg 
2.ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ěŅĔĔŅĶĨĶĺěĺńħŀĚėƢĮĶŃĔŀĭĕŀĚĔƠŅĞœŀŏĽňĵĕŀĚľĴƟŀœŀĬŘņȮıĭĺƞŅĴňĮĶŇĴŅĦȮO0ȮŏĪƞŅĔńĭȮ/.#ȮŐĸŃŀŋĦľĳŌĴŇ
ĕŀĚœŀŏĽňĵȮ/4.Ȯ°C  őħĵĪńŗĺœĮľĴƟŀœŀĬŘņĪňŗŒĝƟŏĝŊŘŀŏıĸŇĚŏľĸĺĕĬŅħĔņĸńĚĔŅĶįĸŇĨœŀĬŘņœĴƞŏĔŇĬȮ/.ȮĨńĬ-ĝńŗĺőĴĚȮ
ėĺĶěŃĴňėƞŅȮO0ȮœĴƞŏĔŇĬȮ2# ĽƞĚįĸŒľƟŏĔŇħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĪŅĚĮĸƞŀĚœŀŏĽňĵĴŅĔ 
3.ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
ĪņĔŅĶĮĶńĭĸħĮĶŇĴŅĦŀŅĔŅĻŏĕƟŅŏįŅœľĴƟŒľƟŏľĴŅŃĽĴȮŏıŊŗŀĸħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬĪŅĚĮĸƞŀĚœŀŏĽňĵȮŐĸƟĺĪņ
ĔŅĶĭńĬĪŉĔĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚŏĮĶňĵĭŏĪňĵĭĔńĬĶŃľĺƞŅĚĔƞŀĬŐĸŃľĸńĚĔŅĶĮĶńĭĨńŘĚ 
4.ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ħņŏĬŇĬĔŅĶėĺĭėŋĴĮĶŇĴŅĦŀŅĔŅĻĪňŗŒĞŒĬĔŅĶŏįŅœľĴƟŒľƟĬƟŀĵĸĚőħĵĔŅĶĮĶńĭŀńĨĶŅĽƞĺĬĔŅĶŏįŅœľĴƟĕŀĚľĴƟŀ
œŀĬŘņŒľƟĴňėƞŅȮO2 ŀĵŌƞĪňŗȮ4% ĪńŘĚĬňŘěņŏĮƦĬĨƟŀĚıŇěŅĶĦŅĮĶŇĴŅĦȮĔŅĶŏĔŇħĔƠŅĞȮCO ŒľƟŀĵŌƞŒĬĮĶŇĴŅĦĪňŗĨŗņœĴƞŏĔŇĬȮ
200 PPM 
 

 
 

ĶŌĮĪňŗ 2.12-26ȮȮĔŅĶĨĶĺěĺńħĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘņĔƞŀĬ+ľĸńĚĮĶńĭĮĶŋĚ 
 

5.ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ĮĶŇĴŅĦĔŅĶŒĝƟĬŜŘŅĴńĬŏĨŅȮ; F                                  =  273,873               L/y 
ėĺŅĴľĬŅŐĬƞĬĕŀĚŏĝŊŘŀŏıĸŇĚȮ; DȮ                            =  0.95               kg/L 
ėƞŅėĺŅĴĶƟŀĬĨŜŗŅĕŀĚŏĝŊŘŀŏıĸŇĚȮ; LH                          =  38.18               MJ/L ,   40.189
 MJ/kg 
ėĺŅĴĶƟŀĬěņŏıŅŃĕŀĚĔƠŅĞŏĽňĵȮ; Cpg                       =  1.39               kJ/Nm3oC 
ŀŋĦľĳŌĴŇĕŀĚĭĶĶĵŅĔŅĻȮ; Ta                =  36               oC  
ĶŅėŅŏĝŊŘŀŏıĸŇĚ               =  16.29                  ĭŅĪ-ĸŇĨĶ 
ĶŃħńĭĔŅĶŒĝƟıĸńĚĚŅĬŀƟŅĚŀŇĚĔƞŀĬĮĶńĭĮĶŋĚ 
ĮĶŇĴŅĦŀŀĔĞŇŏěĬŀŀĔěŅĔľƟŀĚŏįŅœľĴƟȮ&#Ȯ.0'ȮȮȮȮȮȮ     ;Ȯ 10                      % 
ŀŋĦľĳŌĴŇœŀŏĽňĵŀŀĔěŅĔľƟŀĚŏįŅœľĴƟȮ&Tg)                   =  160              oC 
ĮĶŇĴŅĦŀŅĔŅĻŏĞŇĚĪķļġň&Ao)                                =   (0.85 x LH/4.187) + 2 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=   (0.85 x 40.189/4.187) + 2 
                =  10.158               Nm3 /kgfue 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-136 

ĮĶŇĴŅĦĔƠŅĞŏĽňĵŏĞŇĚĪķļġň&Go)                              =   1.11 x LH/4.187 
                                                                  =   1.11 x 40.189/4.187 
                                                                  =   10.654                Nm3 /kgfue 
ŀńĨĶŅĽƞĺĬĕŀĚŀŅĔŅĻȮ&m'                                   =   21/(21-02) 
                                                                  =   21/(21-10) 
               =   1.91 
ĮĶŇĴŅĦĔƠŅĞŏĽňĵěĶŇĚȮ&G)                                      =   Go + (Ao X(m+1 )) 
                                                                  =  10.654 + (10.158 x (1.91 - 1)) 
                                                                  =  19.897               Nm3 /kgfue 
ėĺŅĴĶƟŀĬĽŌĠŏĽňĵŒĬĔƠŅĞŏĽňĵȮ&Qg)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   =  F x DȮx G x Cpg x (Tg-Ta)/1,000 
                                                                   =  273,873 x 0.95 x 19.897 x 1.39 x (160-
36)/ 1,000 
                                                                   =  892,405.80 MJ/yr 
 
ĶŃħńĭĔŅĶŒĝƟıĸńĚĚŅĬŀƟŅĚŀŇĚľĸńĚĮĶńĭĮĶŋĚ 
ĮĶŇĴŅĦŀŀĔĞŇŏěĬŀŀĔěŅĔľƟŀĚŏįŅœľĴƟȮ&#Ȯ02)            =  4% 
ŀŋĦľĳŌĴŇœŀŏĽňĵŀŀĔěŅĔľƟŀĚŏįŅœľĴƟȮ&Tg)                   =  165              oC  
 ĮĶŇĴŅĦŀŅĔŅĻŏĞŇĚĪķļġň&Ao)                               = (0.85 x LH / 4.187) + 2  
                                                                   =  (0.85 x 40.189/4.187) + 2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ;ȮȮ/.,/36ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮNm1Ȯ-kgfue 
 ĮĶŇĴŅĦĔƠŅĞŏĽňĵŏĞŇĚĪķļġň&Go)                              =   1.11 x LH/4.187 
                                                                   =   1.11 x 40.189/4.187 
                                                                   =  10.654                Nm3 /kgfue 
ŀńĨĶŅĽƞĺĬĕŀĚŀŅĔŅĻȮ&m)                                    =   21/(21-02) 
                                                                   =   21/(21-4) 
                =  1.24 
ĮĶŇĴŅĦĔƠŅĞŏĽňĵěĶŇĚȮ&G)                                       =   Go + (Ao x (m-1 )) 
                                                                   =  10.654 + (10.158 x (1.24 - 1)) 
                                                                   =  13.09               Nm3 /kgfue 
ėĺŅĴĶƟŀĬĽŌĠŏĽňĵŒĬĔƠŅĞŏĽňĵȮ&Qg)                           =  F x D x G x Cpg x (Tg-Ta)/1,000 
                                                                   =  273,873 x 0.95 x 13.09 x 1.39 x (165-
36)/ 1,000 
                                                                   =  629,969.39         MJ/yr 
ŏĝŊŘŀŏıĸŇĚĪňŗĮĶŃľĵńħœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ=  [Qg(ĔƞŀĬ'Ȯ+ȮQg (ľĸńĚ'[-Ȯ&LH) 
                                                                   =  [892,405.80 ů 629,969.39)] /(38.18 ) 
                                                                   =  6,873.66 ȮȮȮĸŇĨĶ-ĮƖ 
 ėŇħŏĮƦĬŏĚŇĬ                                                     =  6,873.66 x16.29 
                                                                   =  111,971.92    ĭŅĪ-ĮƖ 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-137 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔĶĦňĻŉĔļŅĪňŗ 18ȮȮ: ĔŅĶľŋƟĴĜĬĺĬĮƤƩĴĬŘņĴńĬĶƟŀĬ 
1.ėĺŅĴŏĮƦĬĴŅŐĸŃĸńĔļĦŃĔŅĶŒĝƟĚŅĬ 
őĶĚĚŅĬĴňĔŅĶįĸŇĨȮŐĸŃŒĝƟĬŘņĴńĬĶƟŀĬŒľƟėĺŅĴĶƟŀĬŒĬĔŅĶĪŀħœĔƞȮőħĵĴňľĴƟŀĬŘņĴńĬĶƟŀĬȮ2ȮĝŋħȮĮĔĨŇĪņĚŅĬȮȮȮȮ
0ȮĝŋħȮŐĸŃĮƤƩĴĬŘņĴńĬĶƟŀĬȮ4ȮĝŋħȮĮƤěěŋĭńĬĪņĚŅĬȮ0ȮĝŋħȮŀŋĦľĳŌĴŇĬŘņĴńĬĶƟŀĬĪňŗěƞŅĵȮ06.+07.oC ĬŘņĴńĬĔĸńĭȮ
05.ȮoC  ĮƤƩĴĬŘņĴńĬĪńŘĚȮ4ȮĝŋħœĴƞĴňĜĬĺĬľŋƟĴ 
2.ĮƤĠľŅĕŀĚŀŋĮĔĶĦƢ/ĶŃĭĭĔƞŀĬĮĶńĭĮĶŋĚ 
ŏĬŊŗŀĚěŅĔœĴƞĴňĜĬĺĬľŋƟĴȮĪņŒľƟįŇĺĮƤƩĴŀŋĦľĳŌĴŇĮĶŃĴŅĦȮ023oC ěŉĚĽŌĠŏĽňĵėĺŅĴĶƟŀĬŀĵŌƞĨĸŀħŏĺĸŅ 
 

 
 

ĶŌĮĪňŗ 2.12-27ȮȮĮƤƩĴĬŘņĴńĬĶƟŀĬĔƞŀĬĮĶńĭĮĶŋĚ 
 

3.ŐĬĺėŇħŐĸŃĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬ 
őĶĚĚŅĬœħƟľŋƟĴĜĬĺĬĮƤƩĴĪńŘĚȮ4ȮĝŋħȮħƟĺĵŒĵŐĔƟĺȮŐĸŃĴňŀĸŌĴŇŏĬňĵĴĮƕħėĶŀĭȮĕńŘĬĨŀĬĔŅĶħņŏĬŇĬĚŅĬȮœħƟŐĔƞ 
/,ĽņĶĺěŐĸŃĮĶŃŏĴŇĬėĺŅĴĶƟŀĬĽŌĠŏĽňĵ 
0,ŀŀĔŐĭĭŐĸŃěńħľŅįŌƟĶńĭŏľĴŅĨŇħĨńŘĚ 
1,ĨĶĺěĺńħŐĸŃĮĶŃŏĴŇĬėĺŅĴĽŌĠŏĽňĵľĸńĚĮĶńĭĮĶŋĚ 
4.ĽĳŅıľĸńĚĮĶńĭĮĶŋĚ 
ľĸńĚĮĶńĭĮĶŋĚėĺŅĴĶƟŀĬĽŌĠŏĽňĵĪňŗŀŀĔěŅĔĜĬĺĬĕŀĚĮƤƩĴĸħĸĚ 
 

 
 

ĶŌĮĪňŗ 2.12-28ȮȮĮƤƩĴĬŘņĴńĬĶƟŀĬľĸńĚĮĶńĭĮĶŋĚ 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-138 

5.ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏĪėĬŇė 
ěņĬĺĬĮƤƩĴĪňŗĪņĚŅĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ; 2 ĝŋħ 
ĕĬŅħĪƞŀĬŘņĴńĬĶƟŀĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ; 6 ĬŇŘĺȮľĶŊŀȮ0.17ȮŏĴĨĶ 
ŀŋĦľĳŌĴŇŀŅĔŅĻŐĺħĸƟŀĴ&Ta)                = 30  oC 
ĝńŗĺőĴĚĔŅĶĪņĚŅĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ; 8,760 ĝńŗĺőĴĚ-ĮƖ 
ĶŅėŅĬŘņĴńĬŏĨŅ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ; 15  ĭŅĪ-ĸŇĨĶ 
ĽĳŅıĔƞŀĬľŋƟĴĜĬĺĬ 
ŀŋĦľĳŌĴŇįŇĺ&Ti)                 = 245 oC 
ėƞŅȮemissivity(e)       = 0.6 
ėĺŅĴĵŅĺĽĴĴŌĸĵƢĕŀĚĮƤƩĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ; 1 ŏĴĨĶ-ĝŋħ 
ıŊŘĬĪňŗįŇĺĪƞŀĪňŗěŃľŋƟĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ; ¶dL 
                  = 0.53 ĨŅĶŅĚŏĴĨĶ-ĝŋħ 
                            hr    =     (5.67x10-8xex(Ti +273.15)4 ů (Ta + 273.15)4)/(Ti ů Ta) 
                          = 10.07 W/m2 K 
                  hc              = 1.32 x ( (Ti ů Ta)/d)0.25  
                 = 7.89        W/m2 K 
                        Total (h )        = hr + hc                
                                             =   17.96      W/m2 K 
ėĺŅĴĶƟŀĬĽŌĠŏĽňĵȮQ      = hA(Ti ů Ta) 
        = 17.96x0.53x215 ĺńĨĨƢ 
        = 2,040.37   ĺńĨĨƢ-ĝŋħ 
ľĸńĚľŋƟĴĜĬĺĬ 
ŀŋĦľĳŌĴŇįŇĺ&Ti)       = 50 oC 
ėƞŅȮemissivity(e)      = 0.3 
ŏĽƟĬįƞŅĻŌĬĵƢĔĸŅĚĶĺĴĜĬĺĬ ȮȮȮȮ; 0.22 ŏĴĨĶ 
ıŊŘĬĪňŗįŇĺĪƞŀĪňŗěŃľŋƟĴ  ȮȮȮȮ; ¶dL 
        = 0.69    ĨŅĶŅĚŏĴĨĶ-ĝŋħ 
 hr(ėƞŅŒľĴƞ'      ; 2.09    W/m2 K 
                hc(ėƞŅŒľĴƞ'      ; 4.08    W/m2 K 
               Total( h)      =     6.17     W/m2 K 
ėĺŅĴĶƟŀĬĽŌĠŏĽňĵȮQ      = hA(Ti ů Ta) 
        = 6.17x0.69x20 
        = 85.21 ȮȮȮȮȮĺńĨĨƢ-ĝŋħ 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-139 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ėĺŅĴĶƟŀĬĽŌĠŏĽňĵĸħĸĚ  ; 2,040.37 ů 85.21 
    = 1,955.16ȮȮȮȮȮĺńĨĨƢ-ĝŋħ 
ėŇħŏĮƦĬŏĴĔŃěŌĸ   ; 1.95 kWx8,760 hr x3.6 
    = 61,652.8     MJ/ĮƖ-ĝŋħ 
 ľĶŊŀȮĬŘņĴńĬŏĨŅ  ; 61,652.8/39.77x0.9 
    = 1,722.48ȮȮȮȮȮĸŇĨĶ-ĝŋħ-ĮƖ 
    = 25,613ȮȮȮȮȮȮȮȮĭŅĪ-ĝŋħ  
 ĶĺĴȮ2Ȯĝŋħ  ; 3,444.96ȮȮȮȮȮĸŇĨĶ-ĮƖ 

    = 51,226ȮȮȮȮȮȮȮȮĭŅĪ-ĮƖ 
6.ĔŅĶĺŇŏėĶŅŃľƢįĸĨŀĭŐĪĬĔŅĶĸĚĪŋĬ 
ŏĚŇĬĸĚĪŋĬėƞŅŐĶĚ)ėƞŅĕŀĚ  ; 6,000 ȮȮȮȮȮĭŅĪ 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ   ;Ȯ 0.12 ȮȮȮȮȮĮƖ 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-140 

2.13ȮŏĪėőĬőĸĵňĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬŏıŊŗŀœĮĽŌƞėĺŅĴŏĮƦĬĔĸŅĚĪŅĚėŅĶƢĭŀĬȮ(Carbon Neutrality) ŐĸŃĔŅĶ
ĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĽŋĪīŇŏĮƦĬĻŌĬĵƢȮ(Net zero emissions) 

ŏĪėőĬőĸĵňĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĩŊŀŏĮƦĬŏĪėĬŇėĔŅĶĮĶńĭĮĶŋĚŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟıĸńĚĚŅĬȮŐĸŃ
ĔŅĶŏĮĸňŗĵĬĝĬŇħŏĝŊŘŀŏıĸŇĚȮěŃĽƞĚįĸŒľƟĽŅĴŅĶĩĸħĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔŇħěŅĔĔŅĶŒĝƟıĸńĚĚŅĬœħƟ 

 ŀĚėƢĔŅĶĭĶŇľŅĶĴľŅĽĴŋĪĶŐĸŃĝńŘĬĭĶĶĵŅĔŅĻŐľƞĚĝŅĨŇĽľĶńģŀŏĴĶŇĔŅȮ&National Oceanic and 
Atmospheric Administration ľĶŊŀȮNOAA) œħƟĶĺĭĶĺĴĽĩŇĨŇŀŋĦľĳŌĴŇŏĜĸňŗĵıŊŘĬįŇĺőĸĔȮ&Global average 
surface temperature) ĨńŘĚŐĨƞĮƖȮė,Ļ,1880 ěĬĩŉĚĮƤěěŋĭńĬıĭĺƞŅŀŋĦľĳŌĴŇĕŀĚőĸĔŏıŇŗĴĕŉŘĬőħĵŏĜĸňŗĵȮ0.08 oC Ĩƞŀ
ĪĻĺĶĶļȮőħĵĮƖȮė,Ļ,2022 ŏĮƦĬĮƖĪňŗĶƟŀĬĪňŗĽŋħŀńĬħńĭȮ6 ĬńĭĨńŘĚŐĨƞĴňĔŅĶŏĔŖĭĕƟŀĴŌĸĴŅȮŐĸŃĵńĚŏĮƦĬĮƖĪňŗĴňŀŋĦľĳŌĴŇŀŋƞĬ
ĔĺƞŅĝƞĺĚĔƞŀĬĵŋėŀŋĨĽŅľĔĶĶĴȮ&ĝƞĺĚĮƖȮė,Ļ,1880-1900) 

 

 
 

ĶŌĮĪňŗȮ2.13-1 ĽĩŇĨŇŀŋĦľĳŌĴŇŏĜĸňŗĵıŊŘĬįŇĺőĸĔ 

 

 ĮĶŃĝŅėĴőĸĔŏĸŖĚŏľŖĬėĺŅĴĽņėńĠĕŀĚĮƤĠľŅĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮ&Climate Change) 
ěŉĚĪņŒľƟŏĔŇħĔĶŀĭŀĬŋĽńĠĠŅĽľĮĶŃĝŅĝŅĨŇĺƞŅħƟĺĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮľĶŊŀȮUnited Nations 
Framework Convention on Climate Change (UNFCCC) ŏıŊŗŀŏĮƦĬŏĺĪňĽņľĶńĭĔņľĬħĔġĔĨŇĔŅŒĬĔŅĶ
ŐĔƟœĕĮƤĠľŅħƟŅĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻŐĸŃĔņľĬħŐĬĺĪŅĚĶńĭĴŊŀĨƞŀįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬĶƞĺĴĔńĬȮőħĵ
ĴňĔŅĶĮĶŃĝŋĴĶńģĳŅėňĔĶŀĭŀĬŋĽńĠĠŅĽľĮĶŃĝŅĝŅĨŇĺƞŅħƟĺĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮľĶŊŀĪňŗŏĶňĵĔĺƞŅȮ
Conference Of the Parties (COP) ŏĮƦĬĮĶŃěņĪŋĔĮƖ 

 ĔŅĶĮĶŃĝŋĴĶńģĳŅėňŀĬŋĽńĠĠŅĽľĮĶŃĝŅĝŅĨŇĺƞŅħƟĺĵȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮĽĴńĵĪňŗȮ0/Ȯ
&COP 0/'ȮŒĬĮƖȮė,Ļ,0./3ȮœħƟĴňĔŅĶĶńĭĶŀĚėĺŅĴĨĔĸĚĮŅĶňĽȮ&Paris Agreement) ĞŉŗĚĴňĔġĔĨŇĔŅŒĬĔŅĶ
ħņŏĬŇĬĚŅĬħƟŅĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻĪňŗŏĕƟĴĕƟĬĕŉŘĬȮőħĵĔņľĬħŒľƟĪŋĔĮĶŃŏĪĻĴňŏĮƚŅľĴŅĵĔŅĶĸħĔƠŅĞ
ŏĶŊŀĬĔĶŃěĔĪńŘĚĶŃĵŃĽńŘĬŐĸŃĶŃĵŃĵŅĺ 

 őħĵŐĨƞĸŃĮĶŃŏĪĻěŃĨƟŀĚěńħĽƞĚȮŴĔŅĶĴňĽƞĺĬĶƞĺĴĪňŗĮĶŃŏĪĻĔņľĬħȮľĶŊŀȮNationally Determined 
Amlrpg`srgmlȮ&LBA'ŵȮŒĬĪŋĔȮ3ȮĮƖȮŐĸŃȮŴĵŋĪīĻŅĽĨĶƢĶŃĵŃĵŅĺŒĬĔŅĶıńĥĬŅŐĭĭĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĨŗņȮ
ľĶŊŀȮLong-term Low Greenhouse Gas Emission Development Strategies (LT-JCBQ'ŵȮŏıŊŗŀěņĔńħĔŅĶ
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0-141 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ŏıŇŗĴĕŉŘĬĕŀĚŀŋĦľĳŌĴŇĕŀĚőĸĔœĴƞŒľƟŏıŇŗĴĕŉŘĬŏĔŇĬȮ0ȮoC ľĶŊŀȮ/,3ȮoC ŏıŊŗŀĮƚŀĚĔńĬįĸĔĶŃĪĭĪňŗŀŅěŏĔŇħĕŉŘĬŏĬŊŗŀĚěŅĔ
ĔŅĶŏıŇŗĴĕŀĚŀŋĦľĳŌĴŇőĸĔ 

 ěŅĔĶŌĮĪňŗȮ2.13-2 ĬńŘĬŏĮƦĬĔŅĶėŅħĔŅĶĦƢŀŋĦľĳŌĴŇŏĜĸňŗĵįŇĺőĸĔĨńŘĚŐĨƞĮƖȮ2022 ĩŉĚĮƖȮ2100ȮőħĵĩƟŅ
ħņŏĬŇĬĔŅĶĨŅĴŐįĬŀĵƞŅĚŏĨŖĴĪňŗěŃĪņŒľƟŀŋĦľĳŌĴŇŏĜĸňŗĵįŇĺőĸĔĽŌĚĕŉŘĬěŅĔȮ1.2 oCȮŏĮƦĬȮ1.8 oCȮŐĨƞĩƟŅœĴƞħņŏĬŇĬĔŅĶ
ŀŃœĶŏĸĵěŃŏıŇŗĴĕŉŘĬŏĮƦĬȮ2.7 oC ĞŉŗĚěŃĪņŒľƟĽĳŅıŀŅĔŅĻőĸĔŏĮĸňŗĵĬŐĮĸĚœĮŀĵƞŅĚĴŅĔȮĽƞĚįĸĔĶŃĪĭĨƞŀĔŅĶ
ħņĶĚĝňĺŇĨĕŀĚĽŇŗĚĴňĝňĺŇĨĨƞŅĚŕ 

 ěŅĔĶŌĮĪňŗȮ2.13-3ȮŒĬĔĶĦňĪňŗŀŋĦľĳŌĴŇŏĜĸňŗĵįŇĺőĸĔĽŌĚĕŉŘĬĩŉĚȮ2.0 oCȮěŃĪņŒľƟȮGDP ĕŀĚőĸĔĽŌĠŏĽňĵœĮȮ
13% ĶŃħńĭĬŘņĪŃŏĸĽŌĚĕŉŘĬȮ50 cm. ŒĬĮƖȮ2100 ĮĶŇĴŅĦĬŘņŒĝƟĸħĸĚȮ17% ĶŃĵŃŏĺĸŅĔŅĶŏĔŇħėĸŊŗĬėĺŅĴĶƟŀĬ
ĵŅĺĬŅĬĩŉĚȮ1.5 ŏħŊŀĬȮĬŀĔěŅĔĬńŘĬŀŅěĪņŒľƟĮŃĔŅĶńĚĲŀĔĕŅĺĴŅĔĕŉŘĬ 

 ěŅĔĶŌĮĪňŗȮ2.13-4ȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻĽƞĚįĸŒľƟŏĔŇħėĺŅĴŏĽňŗĵĚĕŀĚĨƞŀīŋĶĔŇěĴŅĔĴŅĵȮ
ŏĬŊŗŀĚěŅĔĳńĵīĶĶĴĝŅĨŇĨƞŅĚŕȮĪňŗĴňėĺŅĴĶŋĬŐĶĚŐĸŃĴňėĺŅĴĩňŗĴŅĔĕŉŘĬȮŏĪėőĬőĸĵňĪňŗŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺȮȮȮȮȮȮ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĔŅĶŒĝƟĝňĺŇĨȮĔŅĶŀĵŌƞŀŅĻńĵȮĔŅĶĭĶőĳėĽŇĬėƟŅȮĪņŒľƟīŋĶĔŇěĨƞŅĚŕĨƟŀĚĮĶńĭĨńĺŐĸŃŏĔŇħįĸĔĶŃĪĭ 

 ĶŌĮĪňŗȮ2.13-5 ĬŅĵĔĶńģĴĬĨĶňȮĔĸƞŅĺĩƟŀĵŐĩĸĚŒĬĔŅĶĮĶŃĝŋĴȮAMN04ȮŴĮĶŃŏĪĻœĪĵěŃĵĔĶŃħńĭĔŅĶ
ŐĔƟœĕĮƤĠľŅĳŌĴŇŀŅĔŅĻŀĵƞŅĚŏĨŖĴĪňŗŐĸŃħƟĺĵĪŋĔĺŇĩňĪŅĚȮŏıŊŗŀŒľƟĮĶŃŏĪĻœĪĵĭĶĶĸŋŏĮƚŅľĴŅĵėĺŅĴŏĮƦĬĔĸŅĚĪŅĚ
ėŅĶƢĭŀĬȮĳŅĵŒĬĮƖȮ2050 ŐĸŃĭĶĶĸŋŏĮƚŅľĴŅĵĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĽŋĪīŇŏĮƦĬĻŌĬĵƢœħƟŒĬĮƖȮ2065 ŐĸŃħƟĺĵ
ĔŅĶĽĬńĭĽĬŋĬĪŅĚħƟŅĬĔŅĶŏĚŇĬŐĸŃŏĪėőĬőĸĵňŀĵƞŅĚŏĨŖĴĪňŗŐĸŃŏĪƞŅŏĪňĵĴȮĶĺĴĩŉĚĔŅĶŏĽĶŇĴĽĶƟŅĚĕňħėĺŅĴĽŅĴŅĶĩ
ěŅĔėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĮĶŃŏĪĻȮŐĸŃĔĸœĔĳŅĵŒĨƟĔĶŀĭŀĬŋĽńĠĠŅȮįĴĴńŗĬŒěĺƞŅĮĶŃŏĪĻœĪĵĔŖěěŃĽŅĴŅĶĩ
ĵĔĶŃħńĭȮNDC ĕŀĚŏĶŅĕŉŘĬŏĮƦĬĶƟŀĵĸŃȮ40ȮœħƟȮĞŉŗĚěŃĪņŒľƟĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĽŋĪīŇĕŀĚœĪĵŏĮƦĬĻŌĬĵƢœħƟ
ĳŅĵŒĬĮƖȮ0.3.ŵ 

 ĶŌĮĪňŗȮ2.13-7ȮĮĶŃŏĪĻěŃĨƟŀĚħņŏĬŇĬĚŅĬŒľƟŏĔŇħėĺŅĴĮƦĬĔĸŅĚĪŅĚėŅĶƢĭŀĬȮ(Cerbon Neutrality) Ȯ
ŒĬĮƖȮ2050 őħĵěŃĨƟŀĚħņŏĬŇĬĔŅĶŒľƟŏĔŇħėĺŅĴĽĴħŋĸĶŃľĺƞŅĚȮĔŅĶĮĸƞŀĵȮCO2 ěŅĔŐľĸƞĚĔņŏĬŇħőħĵĔŇěĔĶĶĴĕŀĚ
ĴĬŋļĵƢȮĔńĭĔŅĶħŌħĔĸńĭ CO2ȮěŅĔĮƙŅœĴƟȮŐĸŃŏĪėőĬőĸĵňħńĔěńĭŐĸŃĔńĔŏĔŖĭėŅĶƢĭŀĬȮŒĬĽƞĺĬěŃĨƟŀĚħņŏĬŇĬĚŅĬŒľƟ
ŏĔŇħĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĽŋĪīŇŏĮƦĬĻŌĬĵƢȮ(Net-Zero GHG Emission) ŒĬĮƖȮ2065 ĬńŘĬȮĮĶŃŏĪĻěŃĨƟŀĚ
ħņŏĬŇĬĔŅĶŒľƟŏĔŇħėĺŅĴĽĴħŋĸĶŃľĺƞŅĚȮĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔȮ7 ĝĬŇħěŅĔŐľĸƞĚĔņŏĬŇħőħĵĔŇěĔĶĶĴĕŀĚ
ĴĬŋļĵƢȮĔńĭĔŅĶħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔěŅĔĮƙŅœĴƟȮŐĸŃŏĪėőĬőĸĵňħńĔěńĭŐĸŃĔńĔŏĔŖĭėŅĶƢĭŀĬȮ 

 ĶŌĮĪňŗȮ2.13-8 Cerbon Neutrality ŒĬĶŃħńĭŀĚėƢĔĶȮĬńŘĬȮľĴŅĵĩŉĚĔŅĶĪňŗŀĚėƢĔĶȮĭŋėėĸȮĚŅĬŀňŏĺƟĬĪƢ ȮȮȮȮ
ĴňĔŅĶĮĸƞŀĵĔƠŅĞėŅĶƢĭŀĬœħŀŀĔœĞħƢěņĬĺĬľĬŉŗĚěŅĔĬńŘĬȮıĵŅĵŅĴĸħĔƠŅĞ CO2 ĸĚȮĽƞĺĬĮĶŇĴŅĦĪňŗĸħœĴƞœħƟ
ŀĬŋĠŅĨŒľƟĴňĔŅĶĞŊŘŀėŅĶƢĭŀĬŏėĶħŇĨěŅĔőėĶĚĔŅĶĸħĔƠŅĞŏĶŊŀĬĔĶŃěĔĨƞŅĚŕŒĬĮĶŇĴŅĦŏĪƞŅĔńĬĴŅĝħŏĝĵȮĽƞĺĬȮNet-
Zero GHG Emission ŒĬĶŃħńĭŀĚėƢĔĶȮĬńŘĬľĴŅĵĩŉĚĔŅĶĪňŗŀĚėƢĔĶĴňĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔȮ7ȮĝĬŇħȮěņĬĺĬ
ľĬŉŗĚȮěŅĔĬńŘĬıĵŅĵŅĴĸħĔƠŅĞŏĶŊŀĬĔĶŃěĔĸĚȮŐĸŃŏıŇŗĴĔŅĶħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔěŅĔĔŇěĔĶĶĴľĶŊŀőėĶĚĔŅĶĪňŗ
ĽŅĴŅĶĩĔńĔŏĔŖĭĔƠŅĞœĺƟœħƟŒĬĶŃĵŃĵŅĺȮŏĝƞĬȮĔŅĶĮĸŌĔĮƙŅȮCCUSȮěĬĔŅĶĮĸƞŀĵŏĪƞŅĔńĭĔŅĶħŌħĔĸńĭȮŐĸŃŀĬŋĠŅĨŇŒľƟĴň
ĔŅĶĝħŏĝĵĮĶŇĴŅĦœħƟěŅĔőėĶĚĔŅĶľĶŊŀĔŇěĔĶĶĴħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔŏĪƞŅĬńŘĬ 

 ĶŌĮĪňŗȮ2.13-9 ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴȮŒĬĶŃħńĭŀĚėƢĔĶȮŏıŊŗŀĴŋƞĚĽŌƞȮCarbon Neutrality/ Net Zero ĬńŘĬ
ĴňȮ3 ĕńŘĬĨŀĬľĸńĔȮőħĵŏĶŇŗĴěŅĔĔŅĶėņĬĺĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĕŀĚŀĚėƢĔĶȮ(Carbon Footprint & GHG 
Disclosure) ŏıŊŗŀŒľƟĪĶŅĭĺƞŅĴňĔŅĶĮĸƞŀĵĪŅĚŒħĴŅĔĬƟŀĵŏıňĵĚŒħȮŐĸƟĺěŉĚĪņĔŅĶĨńŘĚŏĮƚŅľĴŅĵŒĬĔŅĶĸħĔƠŅĞŏĶŊŀĬ
ĔĶŃěĔȮ(GHG Targets) őħĵıŇěŅĶĦŅĨŅĴĬńĵĽņėńĠȮľĸńĚěŅĔĬńŘĬěŉĚħņŏĬŇĬĔŅĶĸħĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔȮ
(GHG Reductions) ŏıŊŗŀŒľƟœħƟĨŅĴŏĮƚŅľĴŅĵĪňŗĔņľĬħ 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-142 

 ĶŌĮĪňŗȮ2.13-10 ĔŅĶĺńħȮCarbon Footprint ĬńŘĬŏĮƦĬĔŅĶėņĬĺĦĮĶŇĴŅĦĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗĮĸƞŀĵ
ŀŀĔĴŅěŅĔȮįĸŇĨĳńĦĤƢ (CFP)ȮěŅĔŀĚėƢĔĶ (CFO)ȮěŅĔĭŋėėĸȮľĶŊŀěŅĔĭĶŇĔŅĶȮĺƞŅĴňĴŅĔĬƟŀĵŏĪƞŅŒħĔƞŀĬ
ħņŏĬŇĬĔŅĶĸħ 

 ĶŌĮĪňŗȮ2.13-11 ėŅĶƢĭŀĬĲŋĨıĶŇŘĬĽņľĶńĭŀĚėƢĔĶȮ(CFO : Carbon Footprint for Organization) 
ľĴŅĵĩŉĚĴŅĨĶģŅĬĔŅĶĮĶŃŏĴŇĬĮĶŇĴŅĦĔŅĶĮĸƞŀĵŐĸŃħŌħĔĸńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔĕŀĚŀĚėƢĔĶȮĞŉŗĚĴňĔŅĶŐĭƞĚĔŅĶ
ĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔŏĮƦĬȮ3 Scope ėŊŀȮScope 1.ĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪŅĚĨĶĚȮěŅĔĔŇěĔĶĶĴĔŅĶŏįŅ
œľĴƟőħĵĨĶĚȮĔŅĶĶńŗĺœľĸȮŐĸŃŀŊŗĬŕ Scope 2.ĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪŅĚŀƟŀĴȮěŅĔĔŇěĔĶĶĴĬņŏĕƟŅıĸńĚĚŅĬ
ĴŅŒĝƟŒĬŀĚėƢĔĶȮŏĝƞĬȮıĸńĚĚŅĬœĲĲƚŅȮœŀĬŘņȮĬŘņŏĵŖĬȮŀŅĔŅĻŀńħȮŏĮƦĬĨƟĬȮŐĸŃ Scope 3.ĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔ
ĪŅĚŀƟŀĴŀŊŗĬŕȮěŅĔĔŇěĔĶĶĴĔŅĶěƟŅĚŏľĴŅľĶŊŀĬŀĔĕŀĭŏĕĨŀĚėƢĔĶȮŒĬĽƞĺĬėŅĶƢĭŀĬĲŋĨıĶŇŘĬĕŀĚįĸŇĨĳńĦĤƢ(CFP : 
Carbon Footprint of Products) ľĴŅĵĩŉĚĴŅĨĶģŅĬĔŅĶĮĶŃŏĴŇĬĮĶŇĴŅĦĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĕŀĚȮ
ĨĸŀħĺńģěńĔĶĝňĺŇĨĕŀĚįĸŇĨĳńĦĤƢȮĞŉŗĚĴňĔŅĶŐĭƞĚĕńŘĬĨŀĬĔŅĶĮĶŃŏĴŇĬĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔŀŀĔŏĮƦĬȮ5 
ĕńŘĬĨŀĬȮėŊŀȮ1.ĔŅĶěńħľŅĺńĨĩŋħŇĭȮ2.ĔŅĶįĸŇĨȮ3.ĔŅĶĔĶŃěŅĵĽŇĬėƟŅȮ4.ĔŅĶŒĝƟĚŅĬ/ĭĶŇőĳėȮŐĸŃȮ5.ĔŅĶěńħĔŅĶĕŀĚ
ŏĽňĵľĸńĚĔŅĶŒĝƟĚŅĬįĸŇĨĳńĦĤƢȮ 

 
ĶŌĮĪňŗȮ2.13-2 ėŅħĔŅĶĦƢŀŋĦľĳŌĴŇŏĜĸňŗĵįŇĺőĸĔĨńŘĚŐĨƞĮƖȮ2022 ĩŉĚĮƖȮ2100 ŒĬĔĶĦňĪňŗĴňĔŅĶħņŏĬŇĬĔŅĶĨƞŅĚŕ 
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0-143 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
 

ĶŌĮĪňŗȮ2.13-3 įĸĔĶŃĪĭěŅĔĔŅĶĪňŗŀŋĦľĳŌĴŇŏĜĸňŗĵįŇĺőĸĔĽŌĚĕŉŘĬȮ1.5 oC ŐĸŃȮ2.0 oC 

 

 
 

ĶŌĮĪňŗȮ2.13-4 ėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻĨƞŀīŋĶĔŇěȮ(ěŅĔĽŊŗŀȮTGO 4.0) 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-144 

 
 

ĶŌĮĪňŗȮ2.13-5 ĬŅĵĔĶńģĴĬĨĶňȮĔĸƞŅĺĩƟŀĵŐĩĸĚŒĬĔŅĶĮĶŃĝŋĴȮCOP26 (ěŅĔĽŊŗŀȮTGO 4.0) 

 

 
 

ĶŌĮĪňŗȮ2.13-6 ŐįĬĔŅĶĸħĔƠŅĞŏĶŊŀĬĔĶŃěĔĽŋĪīŇŏĮƦĬĻŌĬĵƢĨńŘĚŐĨƞĮƖȮ2018 ĩŉĚȮ2065 (ěŅĔĽŊŗŀȮTGO 4.0) 
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0-145 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
 

ĶŌĮĪňŗȮ2.13-7 ėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚȮCerbon Neutrality ŐĸŃȮNet-Zero GHG Emission  
ŒĬĶŃħńĭĮĶŃŏĪĻȮ(ěŅĔĽŊŗŀȮTGO 4.0) 

 

 
 

ĶŌĮĪňŗȮ2.13-8 ėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚȮCerbon Neutrality ŐĸŃȮNet-Zero GHG Emission  
ŒĬĶŃħńĭŀĚėƢĔĶȮ(ěŅĔĽŊŗŀȮTGO 4.0) 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-146 

 
 

ĶŌĮĪňŗȮ2.13-9 ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴȮŒĬĶŃħńĭŀĚėƢĔĶȮŏıŊŗŀĴŋƞĚĽŌƞȮCarbon Neutrality/ Net Zero  
(ěŅĔĽŊŗŀȮTGO 4.0) 

 

 
 

ĶŌĮĪňŗȮ2.13-10 ĔŅĶĺńħȮCarbon Footpriot (ěŅĔĽŊŗŀȮTGO 4.0) 
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0-147 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
 

ĶŌĮĪňŗȮ2.13-11 ėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚȮCFO ŐĸŃȮCFP 
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-148 

2,13,1ȮĔŅĶŒĝƟĮƤƩĴėĺŅĴĶƟŀĬĽņľĶńĭĔŅĶĪņėĺŅĴĶƟŀĬ (Heat Pump for Process Heating) 

1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵň 
ĮƤƩĴėĺŅĴĶƟŀĬȮėŊŀŀŃœĶ 
ĮƤƩĴėĺŅĴĶƟŀĬȮŏĮƦĬĶŃĭĭĪňŗĴňĺńĢěńĔĶĔŅĶĪņĚŅĬĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĪňŗĶŌƟěńĔĔńĬĺƞŅȮCarnot Cycle ĞŉŗĚħŉĚėĺŅĴ
ĶƟŀĬěŅĔŐľĸƞĚėĺŅĴĶƟŀĬŐĸƟĺĬņœĮĩƞŅĵŏĪŒĬĭĶŇŏĺĦĪňŗĨƟŀĚĔŅĶėĺŅĴĶƟŀĬȮľĶŊŀĔĸƞŅĺŀĵƞŅĚĚƞŅĵŕĔŖėŊŀĔŅĶĮƤƩĴ
ėĺŅĴĶƟŀĬěŅĔěŋħľĬŉŗĚœĮĵńĚŀňĔěŋħľĬŉŗĚĬńŗĬŏŀĚȮĺńĢěńĔĶĔŅĶĪņĚŅĬĕŀĚĮƤƩĴėĺŅĴĶƟŀĬĴňĸńĔļĦŃŏĝƞĬŏħňĵĺĔńĭ
ĶŃĭĭĔŅĶĪņėĺŅĴŏĵŖĬŐĭĭŀńħœŀȮ&Mechanical Vapour Compression System) ĨƞŅĚĔńĬŏıňĵĚŐĨƞĮƤƩĴ
ėĺŅĴĶƟŀĬěŃŏĸŊŀĔŒĝƟĮĶŃőĵĝĬƢěŅĔħƟŅĬėĺŅĴĶƟŀĬŏĮƦĬľĸńĔŐĸŃėĺĭėŋĴŀŋĦľĳŌĴŇħƟŅĬėĺŅĴĶƟŀĬŐĪĬħƟŅĬ
ėĺŅĴŏĵŖĬ 

ĽƞĺĬĮĶŃĔŀĭĔŅĶĪņĚŅĬľĸńĔĕŀĚĮƤƩĴėĺŅĴĶƟŀĬȮĮĶŃĔŀĭħƟĺĵ 
¶ ŀňĺŅıŀŏĶŏĨŀĶƢȮĪņľĬƟŅĪňŗħŉĚėĺŅĴĶƟŀĬěŅĔĳŅĵĬŀĔŏĕƟŅĽŌƞĺĚěĶĮƤƩĴėĺŅĴĶƟŀĬȮőħĵĽŅĶĪņėĺŅĴŏĵŖĬĪňŗėĺŅĴ
ħńĬĨŗņŐĸŃŀŋĦľĳŌĴŇĨŗņĔĺƞŅŀŋĦľĳŌĴŇĳŅĵĬŀĔěŃħŉĚėĺŅĴĶƟŀĬěŅĔĳŅĵĬŀĔŐĸŃŏĮĸňŗĵĬĽĩŅĬŃŏĮƦĬœŀ 

¶ ėŀĴŏıĶĽŏĞŀĶƢȮĪņľĬƟŅĪňŗŏıŇŗĴėĺŅĴħńĬŒľƟĽŅĶĪņėĺŅĴŏĵŖĬŒĬĽĩŅĬŃœŀĪňŗŀŋĦľĳŌĴŇĨŗņŒľƟĴňėĺŅĴħńĬŐĸŃ
ŀŋĦľĳŌĴŇĽŌĚĕŉŘĬĔĺƞŅĳŅĵĬŀĔŐĸŃĽƞĚĨƞŀœĮĪňŗėŀĬŏħĬŏĞŀĶƢ 

¶ ėŀĬŏħĬŏĞŀĶƢȮĪņľĬƟŅĪňŗĶŃĭŅĵėĺŅĴĶƟŀĬěŅĔĽŅĶĪņėĺŅĴŏĵŖĬĪňŗėĺŅĴħńĬŐĸŃŀŋĦľĳŌĴŇĽŌĚĔĺƞŅĳŅĵĬŀĔȮ
ĪņŒľƟĽŅĶĪņėĺŅĴŏĵŖĬŏĮĸňŗĵĬĽĩŅĬŃŏĮƦĬĕŀĚŏľĸĺĪňŗėĺŅĴħńĬĽŌĚœľĸĨƞŀœĮĵńĚŏŀƠĔĞƢŐıĬĝńŗĬĺŅĸƢĺ 

¶ ŏŀŖĔĞƢŐıĬĝńŗĬĺŅĸƢĺȮĪņľĬƟŅĪňŗĸħėĺŅĴħńĬĕŀĚĽŅĶĪņėĺŅĴŏĵŖĬŏıŊŗŀĮƚŀĬŒľƟĔńĭŀňĺŅıŀŏĶŏĨŀĶƢ 
 

 

ĶŌĮĪňŗȮ2,13+12 ŐĽħĚĺńĢěńĔĶĔŅĶĪņĚŅĬĕŀĚĮƤƩĴėĺŅĴĶƟŀĬ (2) 
 

ěŉĚŏľŖĬœħƟĺƞŅĮƤƩĴėĺŅĴĶƟŀĬěŃĪņĚŅĬőħĵŒĝƟĔŅĶľĴŋĬŏĺňĵĬĕŀĚĽŅĶĪņėĺŅĴŏĵŖĬŏıŊŗŀıŅėĺŅĴĶƟŀĬěŅĔŐľĸƞĚ
ėĺŅĴĶƟŀĬĪňŗĴňŀŋĦľĳŌĴŇĨŗņĴŅŒľƟŐĔƞħƟŅĬĪňŗĨƟŀĚĔŅĶŀŋĦľĳŌĴŇĽŌĚœħƟ őħĵŒĝƟıĸńĚĚŅĬěŅĔėŀĴŏıĶĽŏĞŀĶƢ ėĺŅĴĶƟŀĬ
ĪňŗœħƟěŅĔĮƤƩĴėĺŅĴĶƟŀĬěŉĚĴňėƞŅŏĪƞŅĔńĭ ėĺŅĴĶƟŀĬěŅĔĳŅĵĬŀĔįƞŅĬŀňĺŅıŀŏĶŏĨŀĶƢĶĺĴĔńĭıĸńĚĚŅĬœĲĲƚŅĪňŗĮƚŀĬ
ŒľƟĔńĭėŀĴŏıĶĽŏĞŀĶƢ 
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0-149 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

ĔŅĶĮĶŃĵŋĔĨƢŒĝƟĮƤƩĴėĺŅĴĶƟŀĬĽņľĶńĭĔŅĶĪņėĺŅĴĶƟŀĬŒĬĔĶŃĭĺĬĔŅĶįĸŇĨ 
ěŅĔľĸńĔĔŅĶĪņĚŅĬĕŀĚĮƤƩĴėĺŅĴĶƟŀĬěŃŏľŖĬœħƟĺƞŅĮƤƩĴėĺŅĴĶƟŀĬĽŅĴŅĶĩŒĝƟĮĶŃőĵĝĬƢěŅĔėĺŅĴĶƟŀĬěŅĔŐľĸƞĚ
ėĺŅĴĶƟŀĬĪňŗĴňŀŋĦľĳŌĴŇĨŗņȮŏĝƞĬȮėĺŅĴĶƟŀĬŒĬŀŅĔŅĻľĶŊŀŐľĸƞĚėĺŅĴĶƟŀĬĽŌĠŏĽňĵĞŉŗĚœĴƞĽŅĴŅĶĩĬņĔĸńĭĴŅŒĝƟœħƟ
ħƟĺĵĔĶŃĭĺĬĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĨŅĴĮĔĨŇȮĴŅĪņŒľƟĴňŀŋĦľĳŌĴŇĽŌĚĕŉŘĬěĬĽŅĴŅĶĩĬņĔĸńĭĴŅŒĝƟœħƟ 
ŒĬĶŃĭĭĮƤƩĴėĺŅĴĶƟŀĬĪńŗĺœĮĞŉŗĚĴňėƞŅ COP (Heating) ŏĪƞŅĔńĭ 3 ıĸńĚĚŅĬœĲĲƚŅĪňŗĮƚŀĬŏĕƟŅœĮĪňŗėŀĴŏıĶĽŏĞŀĶƢ
ŏıňĵĚ 1 ĽƞĺĬĽŅĴŅĶĩĽĶƟŅĚėĺŅĴĶƟŀĬœħƟĩŉĚ 3 ĽƞĺĬ őħĵıĸńĚĚŅĬėĺŅĴĶƟŀĬŀňĔ 2 ĽƞĺĬěŃħŉĚĴŅěŅĔŀŅĔŅĻ
ĳŅĵĬŀĔľĶŊŀėĺŅĴĶƟŀĬĽŌĠŏĽňĵěŅĔĔĶŃĭĺĬĔŅĶŀŊŗĬœħƟ ħńĚĬńŘĬĮƤƩĴėĺŅĴĶƟŀĬěŉĚŏĮƦĬŏĪėőĬőĸĵňĪňŗĴňĮĶŃĽŇĪīŇĳŅı
ħƟŅĬıĸńĚĚŅĬĽŌĚĽņľĶńĭĔŅĶĪņėĺŅĴĶƟŀĬ œħƟŐĔƞ ĔŅĶįĸŇĨĬŘņĶƟŀĬĽņľĶńĭĔĶŃĭĺĬĔŅĶįĸŇĨŒĬőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴľĶŊŀŒĬŀŅėŅĶ ĶĺĴĪńŘĚĔŅĶŀĭŐľƟĚŏıŊŗŀœĸƞėĺŅĴĝŊŘĬŒĬįĸŇĨĳńĦĤƢĨƞŅĚŕ 
2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴ 
ŏĪėőĬőĸĵňĮƤƩĴėĺŅĴĶƟŀĬĽŅĴŅĶĩĬņĴŅŏĮĸňŗĵĬŒĝƟŐĪĬľĴƟŀĨƟĴĬŘņľĶŊŀľĴƟŀœŀĬŘņĪňŗŒĝƟŏĝŊŘŀŏıĸŇĚľĶŊŀœĲĲƚŅ ŏıŊŗŀ
įĸŇĨĬŘņĶƟŀĬŀŋĦľĳŌĴŇĮĶŃĴŅĦ 50 ů 60 oC ĽņľĶńĭĔĶŃĭĺĬĔŅĶįĸŇĨľĶŊŀĔŅĶŒĝƟĚŅĬĨƞŅĚŕŒĬŀŅėŅĶȮŐĸŃŒĝƟ
ĪħŐĪĬĔŅĶŒĝƟıĸńĚĚŅĬěŅĔŏĝŊŘŀŏıĸŇĚȮœŀĬŘņȮľĶŊŀœĲĲƚŅȮŒĬĔĶŃĭĺĬĔŅĶĪņėĺŅĴĶƟŀĬľĶŊŀĔŅĶŀĭŐľƟĚ
įĸŇĨĳńĦĤƢȮŏĝƞĬȮıŊĝįĸĪŅĚĔŅĶŏĔļĨĶȮŀŅľŅĶȮœĴƟȮĪňŗĴňŀŋĦľĳŌĴŇœĴƞĽŌĚĬńĔĮĶŃĴŅĦœĴƞŏĔŇĬȮ60 oC ĞŉŗĚŏĴŊŗŀ
ıŇěŅĶĦŅŒĬŐĚƞĮĶŃĽŇĪīŇĳŅıőħĵŏĮĶňĵĭŏĪňĵĭėƞŅĽńĴĮĶŃĽŇĪīŇśĔŅĶĪņĚŅĬȮ(COP) ŐĸƟĺȮĮƤƩĴėĺŅĴĶƟŀĬőħĵĪńŗĺœĮ
ĞŉŗĚĴňėƞŅȮCOP ĴŅĔĔĺƞŅȮ3 ěŉĚĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĔĺƞŅĔŅĶįĸŇĨėĺŅĴĶƟŀĬőħĵŒĝƟĔƠŅĞīĶĶĴĝŅĨŇľĶŊŀĬŘņĴńĬĪňŗĴňėƞŅȮ
COP ĮĶŃĴŅĦȮ0.75 ů 0.95 ĴŅĔ 
3. ĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
ěŅĔįĸĔŅĶĺŇŏėĶŅŃľƢĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚĔŅĶŒĝƟĮƤƩĴėĺŅĴĶƟŀĬŒĬĔŅĶįĸŇĨėĺŅĴĶƟŀĬ ŏĮĶňĵĭŏĪňĵĭĔńĭĔŅĶŒĝƟ
ľĴƟŀĨƟĴĬŘņħƟĺĵĬŘņĴńĬŏĨŅȮLPG ŐĸŃœĲĲƚŅȮ(5) ĮƤƩĴėĺŅĴĶƟŀĬĴňĻńĔĵĳŅıŒĬĔŅĶĮĶŃľĵńħıĸńĚĚŅĬœħƟĴŅĔĔĺƞŅȮ
60% őħĵĽŅĴŅĶĩĮĶŃŏĴŇĬŏĮĶňĵĭŏĪňĵĭŒĬĔĶĦňĔŅĶįĸŇĨĬŘņĶƟŀĬŀŋĦľĳŌĴŇȮ55 oC ěŅĔĬŘņħŇĭŀŋĦľĳŌĴŇȮ27 oC 
ĮĶŇĴŅĦȮ16,000 ĸŇĨĶĨƞŀĺńĬȮ(ŏĪňĵĭŏĪƞŅĮĶŇĴŅĦĔŅĶŒĝƟĬŘņĶƟŀĬĽņľĶńĭőĶĚŐĶĴĕĬŅħȮ100 ľƟŀĚ)ȮħńĚĬňŘ 
ıĸńĚĚŅĬėĺŅĴĶƟŀĬĪňŗĨƟŀĚŒĝƟŒĬĔŅĶįĸŇĨĬŘņĶƟŀĬȮ448,000 ĔŇőĸŐėĸŀĶňŗ 
ĮĶŃŏĳĪľĴƟŀĨƟĴĬŘņ ĮĶŃĽŇĪīŇĳŅı 

ĔŅĶŒľƟėĺŅĴĶƟŀĬ 
ĮĶŇĴŅĦĔŅĶŒĝƟıĸńĚĚŅĬ 

(kcal) 
ĮĶŇĴŅĦĔŅĶŒĝƟ
ŏĝŊŘŀŏıĸŇĚ 

 
ħƟĺĵĬŘņĴńĬŏĨŅ 60% 746,666 79 ĸŇĨĶ/ĺńĬ 
ħƟĺĵĔƠŅĞȮLPG 70% 640,000 53 ĔĔ,/ĺńĬ 
ħƟĺĵĕħĸĺħœĲĲƚŅ 100% 448,000 520 kWh 
ħƟĺĵĮƤƩĴėĺŅĴĶƟŀĬ 300% 149,333 173 kWh 

ĨŅĶŅĚĪňŗȮ0,/1+/ ŐĽħĚĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬĕŀĚĮƤƩĴėĺŅĴĶƟŀĬ (5) 
ĔĶĦň ĔŅĶŏıŇŗĴĕŉŘĬĕŀĚ

ĮĶŃĽŇĪīŇĳŅı 
ĔŅĶŒľƟėĺŅĴĶƟŀĬ 

ĮĶŇĴŅĦıĸńĚĚŅĬ 
ĪňŗĮĶŃľĵńħœħƟ 

ŏĮĸňŗĵĬěŅĔĬŘņĴńĬŏĨŅŏĮƦĬĮƤƩĴėĺŅĴĶƟŀĬ ěŅĔ 60% ŏĮƦĬȮ300% 80% 
ŏĮĸňŗĵĬěŅĔȮLPG ŏĮƦĬĮƤƩĴėĺŅĴĶƟŀĬ ěŅĔ 70% ŏĮƦĬȮ300% 76% 
ŏĮĸňŗĵĬěŅĔĕħĸĺħœĲĲƚŅŏĮƦĬĮƤƩĴėĺŅĴĶƟŀĬ ěŅĔ 100% ŏĮƦĬȮ300% 66% 
ĬŀĔěŅĔĬňŘěŅĔĕƟŀĴŌĸĔŅĶĨŇħĨńŘĚŒĝƟĚŅĬĮƤƩĴėĺŅĴĶƟŀĬŒĬĔĶŃĭĺĬĔŅĶįĸŇĨŒĬŀŋĨĽŅľĔĶĶĴĵńĚŐĽħĚĩŉĚĮĶŇĴŅĦ
ıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟĞŉŗĚĴŅĔĔĺƞŅȮ30% ŒĬľĸŅĵŕĔĶŃĭĺĬĔŅĶȮ(2) 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-150 

4.ȮĽĳŅıĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟŏĪėőĬőĸĵň 
ŏĪėőĬőĸĵňĮƤƩĴėĺŅĴĶƟŀĬŏľĴŅŃĽņľĶńĭĔŅĶŒĝƟįĸŇĨėĺŅĴĶƟŀĬȮœħƟŐĔƞȮĬŘņĶƟŀĬȮľĶŊŀŀŅĔŅĻĶƟŀĬȮĽņľĶńĭőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴľĶŊŀŀŅėŅĶȮŒĬĝƞĺĚŀŋĦľĳŌĴŇĕŀĚĔŅĶĪņėĺŅĴĶƟŀĬœĴƞŏĔŇĬȮ60 oC ĞŉŗĚŏĮƦĬĝƞĺĚĪňŗĮƤƩĴėĺŅĴĶƟŀĬ
ĪņĚŅĬĪňŗĮĶŃĽŇĪīŇĳŅıĽŌĚȮőħĵĔŅĶįĸŇĨėĺŅĴĶƟŀĬĪňŗŀŋĦľĳŌĴŇĽŌĚĔĺƞŅĬňŘěŃĪņŒľƟĮƤƩĴėĺŅĴĶƟŀĬĴňĮĶŃĽŇĪīŇĳŅı
ĸħĸĚĴŅĔȮĶĺĴĪńŘĚĕƟŀěņĔńħĕŀĚėŀĴŏıĶĽŏĞŀĶƢĪňŗœĴƞĽŅĴŅĶĩĪņĚŅĬœħƟŀŋĦľĳŌĴŇĽŌĚĔĺƞŅĝƞĺĚȮ80 ů 90 oC 
5.ȮĔĸŋƞĴŏĮƚŅľĴŅĵĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵň 
ĔĸŋƞĴĕŀĚőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŐĸŃŀŅėŅĶĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĬňŘȮœħƟŐĔƞ 
¶ őĶĚĚŅĬįĸŇĨŀŅľŅĶŐĸŃŏėĶŊŗŀĚħŊŗĴ 
¶ őĶĚĚŅĬŏėĴň 
¶ őĶĚĚŅĬĽŇŗĚĪŀ 
¶ őĶĚĚŅĬįĸŇĨĝŇŘĬĽƞĺĬőĸľŃ 
¶ őĶĚĚŅĬŀĭŐľƟĚœĴƟŐĮĶĶŌĮ 
¶ ŀŅėŅĶőĶĚŐĶĴ 
¶ ŀŅėŅĶőĶĚıĵŅĭŅĸ 
¶ łĸł 
6. ĶŅėŅĕŀĚŏĪėőĬőĸĵň 
ĶŅėŅĕŀĚĶŃĭĭĮƤƩĴėĺŅĴĶƟŀĬĽņľĶńĭĔŅĶĪņėĺŅĴĶƟŀĬ ěŃĕŉŘĬŀĵŌƞĔńĭĕĬŅħĨŇħĨńŘĚĕŀĚĶŃĭĭŐĸŃĮĶŃŏĳĪĔŅĶ
ĨŇħĨńŘĚŒĝƟĚŅĬȮőħĵěŅĔĕƟŀĴŌĸįŌƟěņľĬƞŅĵĶŃĭĭȮ(6)ȮŐĸŃĔĶĦňĻŉĔļŅĔŅĶĨŇħĨńŘĚŒĬĮĶŃŏĪĻœĪĵȮ(4) (5) ėƞŅŒĝƟěƞŅĵĕŀĚ
ĔŅĶĨŇħĨńŘĚĶŃĭĭĮƤƩĴėĺŅĴĶƟŀĬŐĭĭĺĚěĶĮƕħěŃŀĵŌƞĶŃľĺƞŅĚȮ12,000Ȯů Ȯ28,000 ĭŅĪĨƞŀĔŇőĸĺńĨĨƢėĺŅĴĶƟŀĬ
ľĶŊŀȮ 3,500,000Ȯů8,200,000 ĭŅĪĨƞŀȮMMBtu 
7. ĶŃĵŃŏĺĸŅėŊĬĪŋĬĕŀĚŏĪėőĬőĸĵň 
ěŅĔĕƟŀĴŌĸěŅĔĔĶĦňĻŉĔļŅĔŅĶĨŇħĨńŘĚŒĬĮĶŃŏĪĻœĪĵȮ(4) (5) (6) ŏĪėőĬőĸĵňĔŅĶŒĝƟĮƤƩĴėĺŅĴĶƟŀĬŒĬĔŅĶĪņėĺŅĴ
ĶƟŀĬĽŅĴŅĶĩŒľƟįĸĮĶŃľĵńħĞŉŗĚĴňĶŃĵŃŏĺĸŅėŊĬĪŋĬĮĶŃĴŅĦȮ2 ů 5 ĮƖȮĞŉŗĚŒĬĭŅĚĔĶĦňĮƤƩĴėĺŅĴĶƟŀĬŀŅěŒľƟ
ĶŃĵŃŏĺĸŅėŊĬĪŋĬœĴƞĩŉĚȮ1ȮĮƖ 
8. įĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 
ŏĪėőĬőĸĵňĮƤƩĴėĺŅĴĶƟŀĬĴňįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴĨŗņŀĵŌƞŒĬĶŃħńĭŏħňĵĺĔńĭĶŃĭĭŏėĶŊŗŀĚĮĶńĭŀŅĔŅĻĪńŗĺœĮ 
9.ȮėĺŅĴŐıĶƞľĸŅĵŐĸŃĻńĔĵĳŅıĔŅĶĕĵŅĵįĸŒĬĮĶŃŏĪĻœĪĵ 
ěŅĔĔŅĶĨĶĺěĽŀĭĔńĭįŌƟěņľĬƞŅĵŐĸŃģŅĬĕƟŀĴŌĸőĶĚĚŅĬŀŅėŅĶėĺĭėŋĴĕŀĚ ıı. ĮĶŃĴŅĦĔŅĶĺƞŅĴňĔŅĶĬņ
ŏĪėőĬőĸĵňĔŅĶĸħėĺŅĴĝŊŘĬħƟĺĵĽŅĶħŌħėĺŅĴĝŊŘĬŏľĸĺœĮĮĶŃĵŋĔĨƢŒĝƟŐĸƟĺĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶĮĶŃĴŅĦœĴƞ
ŏĔŇĬȮ4% ĕŀĚěņĬĺĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĬňŘœħƟȮ(ĮĶŃĴŅĦȮ100 ŐľƞĚěŅĔȮ
2,741 ŐľƞĚ) 

őħĵŏĴŊŗŀıŇěŅĶĦŅĔĸŋƞĴŏĮƚŅľĴŅĵĔŅĶŒĝƟŏĪėőĬőĸĵňĬňŘ ŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŐĸŃŀŅėŅĶĪňŗĴňĻńĔĵĳŅıŐĸƟĺıĭĺƞŅ 
ŏĪėőĬőĸĵňĬňŘĽŅĴŅĶĩĕĵŅĵįĸŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňĔŅĶŒĝƟıĸńĚĚŅĬĶĺĴĔńĬĮĶŃĴŅĦ 9,797 ktoe ĨŅĴ
ĕƟŀĴŌĸĔŅĶŒĝƟıĸńĚĚŅĬĕŀĚĮĶŃŏĪĻŒĬĮƖ 2549 (7) ŐĸŃěŅĔĔŅĶĮĶŃĴŅĦĔŅĶŒĬĔĶĦňĪňŗ 20% ĕŀĚĽĩŅĬ
ĮĶŃĔŀĭĔŅĶĪňŗĴňĻńĔĵĳŅıŏľĸƞŅĬňŘĬņŏĪėőĬőĸĵňœĮĮĶŃĵŋĔĨƢŒĝƟěŃĪņŒľƟŏĔŇħįĸĮĶŃľĵńħıĸńĚĚŅĬŒľƟĔńĭĮĶŃŏĪĻ
œħƟĮƖĸŃĮĶŃĴŅĦ 19,594 ĸƟŅĬĭŅĪ 
 
 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-151 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

10. ĨńĺŀĵƞŅĚĔĶĦňĻŉĔļŅ (3)  
ĔĶĦňĻŉĔļŅ:  őĶĚŐĶĴȮThe Royal City 
ĮĶŃŏĳĪŀŅėŅĶ:  őĶĚŐĶĴĕĬŅħľƟŀĚıńĔȮ400 ľƟŀĚ 
ĔŅĶŒĝƟŏĪėőĬőĸĵň: ĨŇħĨńŘĚĶŃĭĭĮƤƩĴėĺŅĴĶƟŀĬŏıŊŗŀĪņĬŘņĶƟŀĬŐĪĬĔŅĶŒĝƟľĴƟŀœŀĬŘņŏħŇĴĞŉŗĚŒĝƟĬŘņĴńĬŏĨŅ

ŏĮƦĬŏĝŊŘŀŏıĸŇĚ 
ŏĚŇĬĸĚĪŋĬ: 1,120,000 ĭŅĪ (ĶŃĭĭĮƤƩĴėĺŅĴĶƟŀĬĕĬŅħıŇĔńħĔņĸńĚœĲĲƚŅȮ5.25 kW ĞŉŗĚĴňŀńĨĶŅ

ĔŅĶĪņĬŘņĶƟŀĬœħƟȮ861 ĸŇĨĶĨƞŀĝńŗĺőĴĚȮĶŀĚĶńĭĳŅĶŃĔŅĶŒĝƟĬŘņĶƟŀĬœħƟȮ20,000 ĸŇĨĶ
ĨƞŀĺńĬȮĪņĚŅĬĶƞĺĴĔńĭĩńĚŏĔŖĭĬŘņĶƟŀĬĕĬŅħȮ13,000 ĸŇĨĶȮěņĬĺĬȮ2 ĩńĚ) 

įĸĮĶŃľĵńħıĸńĚĚŅĬ: ĬŘņĴńĬŏĨŅȮ70,273 ĸŇĨĶ-ĮƖȮ&2,795ȮGJ/ĮƖ' ŒĝƟœĲĲƚŅŏıŇŗĴĕŉŘĬȮ37,405 kWh-ĮƖȮ&135ȮGJ/ĮƖ' 
ėƞŅıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ: 517,412 ĭŅĪ/ĮƖ 
ėƞŅŒĝƟěƞŅĵŀŊŗĬĪňŗĮĶŃľĵńħœħƟ: - 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ:  2.16 ĮƖ 
ĔĶĦňĻŉĔļŅ:  őĶĚŐĶĴȮMike 
ĮĶŃŏĳĪŀŅėŅĶ:  őĶĚŐĶĴĕĬŅħľƟŀĚıńĔȮ110 ľƟŀĚ 
ĔŅĶŒĝƟŏĪėőĬőĸĵň: ĨŇħĨńŘĚĶŃĭĭĮƤƩĴėĺŅĴĶƟŀĬŏıŊŗŀĪņĬŘņĶƟŀĬŐĪĬĔŅĶŒĝƟľĴƟŀĪņĬŘņĶƟŀĬŏħŇĴĞŉŗĚŒĝƟȮLPG 

ŏĮƦĬŏĝŊŘŀŏıĸŇĚ 
ŏĚŇĬĸĚĪŋĬ: 557,000 ĭŅĪ (ĶŃĭĭĮƤƩĴėĺŅĴĶƟŀĬĕĬŅħıŇĔńħĔņĸńĚœĲĲƚŅȮ11 kW ĞŉŗĚĴňŀńĨĶŅĔŅĶ

ĪņĬŘņĶƟŀĬœħƟȮ1,200 ĸŇĨĶĨƞŀĝńŗĺőĴĚȮıĶƟŀĴĩńĚŏĔŖĭĬŘņĶƟŀĬĕĬŅħȮ3,000 ĸŇĨĶ) 
įĸĮĶŃľĵńħıĸńĚĚŅĬ: LPGȮ17,520 kg-ĮƖȮ&880ȮGJ/ĮƖ' ŒĝƟœĲĲƚŅŏıŇŗĴĕŉŘĬȮ54,073 kWh-ĮƖȮ&195ȮGJ/ĮƖ' 
ėƞŅıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ: 131,351 ĭŅĪ/ĮƖ 
ėƞŅŒĝƟěƞŅĵŀŊŗĬĪňŗĮĶŃľĵńħœħƟ: - 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ:  4.24 ĮƖ 
ĔĶĦňĻŉĔļŅ:  ěŅĔĔĶŅĵĚŅĬȮEnergy Audit őĶĚĚŅĬĮĶŃĔŀĭĶĩĵĬĨƢ 
ĮĶŃŏĳĪŀŅėŅĶ:  őĶĚĚŅĬĮĶŃĔŀĭĶĩĵĬĨƢ 
ĔŅĶŒĝƟŏĪėőĬőĸĵň: ĨŇħĨńŘĚĶŃĭĭĮƤƩĴėĺŅĴĶƟŀĬŏıŊŗŀĪņĬŘņĶƟŀĬŐĪĬĔŅĶŒĝƟľĴƟŀœŀĬŘņŏħŇĴĞŉŗĚŒĝƟȮLPG ŏĮƦĬ

ŏĝŊŘŀŏıĸŇĚ 
ŏĚŇĬĸĚĪŋĬ: 420,000 ĭŅĪ (ĶŃĭĭĮƤƩĴėĺŅĴĶƟŀĬĕĬŅħıŇĔńħĔņĸńĚœĲĲƚŅȮ7.8 kW ĞŉŗĚĴňŀńĨĶŅĔŅĶ

ĪņĬŘņĶƟŀĬœħƟȮ700 ĸŇĨĶĨƞŀĝńŗĺőĴĚ) 
ėƞŅıĸńĚĚŅĬĪňŗĮĶŃľĵńħœħƟ: 180,181 ĭŅĪ/ĮƖ 
ėƞŅŒĝƟěƞŅĵŀŊŗĬĪňŗĮĶŃľĵńħœħƟ: - 
ĶŃĵŃŏĺĸŅėŊĬĪŋĬ:  2.32 ĮƖ 
11. ŐľĸƞĚĕƟŀĴŌĸŀƟŅĚŀŇĚ 
(1) Energy Efficiency: A Guide to Current and Emerging Technologies, Volume 2 Part 8 

Chapter 3: Heat Pump and Related Plant, Centre for Advanced Engineering, New 
Zealand, 1996. 

 (2) Industrial Heat Pump, A Means to Mitigate Global Industrial Emissions, Heat Pump 
Programme, IEA, OECD, 1995. 

(3) Industrial Heat Pumps for Steam and Fuel Savings, Industrial Technologies Program, U.S. 
Department of Energy, 2003. 

(4) ĔĶĦňĻŉĔļŅ 017 ĔŅĶŒĝƟĮƤƩĴėĺŅĴĶƟŀĬȮ(Heat Pump), ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ, 2547 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-152 

(5) ĶŅĵĚŅĬőėĶĚĔŅĶĽƞĚŏĽĶŇĴĔŅĶŒĝƟ Heat Pump ŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶőĶĚŐĶĴ, ĴŌĸĬŇīŇĽĩŅĭńĬ
ĮĶŃĽŇĪīŇĳŅııĸńĚĚŅĬȮ(ĮĶŃŏĪĻœĪĵ) 

(6) ĔŅĶŒĝƟĮƤƩĴıƢėĺŅĴĶƟŀĬŒĬĕĭĺĬĔŅĶĪŅĚŀŋĨĽŅľĔĶĶĴ, ĬŅĵĮĶŏĴīȮĮĶŃŏĽĶŇģĵŇŗĚȮĺĔ,485 
(7) ĶŅĵĚŅĬıĸńĚĚŅĬĕŀĚĮĶŃŏĪĻœĪĵĮƖȮ2549, ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 

2.13.2ȮľĴƟŀœŀĬŘņŐĭĭ Once-Through 
1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵň 
ľĴƟŀĬŘņŐĭĭ Once-Through ĴńĔěŃĴňőėĶĚĽĶƟŅĚĚƞŅĵŕ ĴňĬŘņŀĵŌƞŒĬĪƞŀ őħĵĴňĪƞŀĕħŏĮƦĬėŀĵĸƢľĶŊŀŀŅěěŃŏĮƦĬ
ĪƞŀĨĶĚ ĴňĮĶŇĴŅĦĬŘņĬƟŀĵ ĪņŒľƟĔŅĶĶŃŏľĵĔĸŅĵŏĮƦĬœŀĬŘņŏĮƦĬœĮŀĵƞŅĚĶĺħŏĶŖĺ ĶŅĺĔńĭĺƞŅĬŘņĪňŗĮƚŀĬŏĕƟŅĴŅŐĸƟĺ
ĶŃŏľĵœĮĪńĬĪň ěŉĚœħƟĨńŘĚĝŊŗŀŏĶňĵĔľĴƟŀĬŘņŐĭĭĬňŘĺƞŅ Once-Through Boiler ľĴƟŀĬŘņĝĬŇħĬňŘ ŏĕƟŅŒěĺƞŅĴňĩŇŗĬĔņŏĬŇħ
ěŅĔĽľĶńģŀŏĴĶŇĔŅ ŐĨƞĮĶŅĔĢĺƞŅœħƟĩŌĔıńĥĬŅŐĸŃĬŇĵĴŒĝƟŒĬĮĶŃŏĪĻĠňŗĮŋƙĬ őħĵŒĬĮƖ ı.Ļ. 2498 ĠňŗĮŋƙĬ œħƟĽńŗĚ
ľĴƟŀĬŘņĝĬŇħ Single-Tube Type Steam Generators ěŅĔĽľĶńģł ŐĸŃœħƟıńĥĬŅĨƞŀ ěŅĔĬńŘĬĴŅ ĔŅĶ
ėĺĭėŋĴĴŅĨĶģŅĬĕŀĚľĴƟŀĬŘņĕĬŅħŏĸŖĔŒĬĠňŗĮŋƙĬœĴƞœħƟĕŉŘĬŀĵŌƞĔńĭ JIS Code ŐĨƞĕŉŘĬŀĵŌƞĔńĭ The Safety Rule of 
Boiler and Pressure Chamber ĶĺĴĪńŘĚ Structural Code ĪńŘĚĬňŘ ŏıŊŗŀėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟĚŅĬ ĞŉŗĚĔġ
ħńĚĔĸƞŅĺœħƟėĶŀĭėĸŋĴĩŉĚ Small-Sized and Once-Through Type Boilers ħƟĺĵĽŅŏľĨŋĪňŗĪņŒľƟľĴƟŀĬŘņ
Őĭĭ Once-Through ŏĶŇŗĴŏĮƦĬĪňŗĬŇĵĴĴŅĔĕŉŘĬŏĬŊŗŀĚěŅĔĺƞŅœĴƞěņŏĮƦĬĨƟŀĚĴňįŌƟėĺĭėŋĴľĴƟŀĬŘņĪňŗĶńĭŒĭŀĬŋĠŅĨ 
ŐĸŃœħƟĶńĭĔŅĶĵĔŏĺƟĬœĴƞĨƟŀĚĴňĔŅĶĨĶĺěĽŀĭĮĶŃěņĮƖĩƟŅľŅĔľĴƟŀĬŘņħńĚĔĸƞŅĺĽĶƟŅĚĕŉŘĬŐĸŃŒĝƟĚŅĬŒĬĸńĔļĦŃ
ħńĚĬňŘ 
1. ŏĮƦĬŐĭĭĪƞŀĬŘņ 
2. ıŊŘĬįŇĺĶńĭėĺŅĴĶƟŀĬĬƟŀĵĔĺƞŅ 10 ĨŅĶŅĚŏĴĨĶ 
3. ėĺŅĴħńĬŒĝƟĚŅĬĽŌĚĽŋħ 10 ĔŇőĸĔĶńĴĨƞŀĨŅĶŅĚŏĞĬĨŇŏĴĨĶ 
ĨńĺŀĵƞŅĚĕƟŀĴŌĸĕŀĚľĴƟŀĬŘņŐĭĭ Once-Through ĕĬŅħŏĸŖĔĴňħńĚĬňŘ 
- ŀńĨĶŅĔŅĶĶŃŏľĵŏĪňĵĭŏĪƞŅ: 40 - 2,000 ĔŇőĸĔĶńĴĨƞŀĝńŗĺőĴĚ 
- ĮĶŃĽŇĪīŇĳŅıľĴƟŀĬŘņ: ĽŌĚĔĺƞŅ 87% 
- ŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟœħƟ: ĔƠŅĞ ĬŘņĴńĬĔƠŅħ ĬŘņĴńĬŏĨŅ 
- ĶŃĭĭėĺĭėŋĴ: ŀńĨőĬĴńĨŇĪńŘĚľĴħ 
 

 
 

ĶŌĮĪňŗȮ2,13-13ȮĶŃĭĭĔŅĶĪņĚŅĬĕŀĚľĴƟŀĬŘņŐĭĭ Once-Through 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-153 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴ 
ŏĬŊŗŀĚěŅĔĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀĬŘņŐĭĭ Once-Through œħƟĩŌĔıńĥĬŅŒľƟŏĪňĵĭŏĪƞŅľĶŊŀŀŅěěŃħňĔĺƞŅľĴƟŀĬŘņ
ĕĬŅħĪňŗŒľĠƞĔĺƞŅ (ėŊŀ 3-10 ĨńĬĨƞŀĝńŗĺőĴĚ) ěŉĚœħƟĩŌĔĬņĴŅŒĝƟŒĬŀŋĨĽŅľĔĶĶĴħƟĺĵ 
ĕƟŀħň 
- ĴňĕĬŅħŏĸŖĔ ĪņŒľƟĮĶŃľĵńħıŊŘĬĪňŗ 
- ĴňėĺŅĴĮĸŀħĳńĵĽŌĚ ŏĬŊŗŀĚěŅĔĴňŐĶĚħńĬĬƟŀĵ 
- ŒĝƟĚŅĬĚƞŅĵ ŏıĶŅŃŏĮƦĬĔŅĶėĺĭėŋĴŀńĨőĬĴńĨŇ 
ĕƟŀŏĽňĵ 
- ĴňŐĶĚħńĬĬƟŀĵ ĪņŒľƟŒĝƟĚŅĬĔńĭŀŋĮĔĶĦƢĪňŗĴňŐĶĚħńĬĽŌĚœĴƞœħƟ 
3. ĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
ĮĶŃĽŇĪīŇĳŅıĕŀĚľĴƟŀĬŘņőħĵĪńŗĺœĮ įŌƟįĸŇĨľĴƟŀĬŘņĴńĔěŃĭƞĚĭŀĔĮĶŃĽŇĪīŇĳŅıľĴƟŀĬŘņŒĬĕĦŃĪňŗŒĝƟĚŅĬĪňŗĳŅĶŃ
ĽŌĚĽŋħ ŐĨƞŒĬĔŅĶŒĝƟĚŅĬěĶŇĚ ĳŅĶŃĪňŗľĴƟŀĬŘņĮĶŃĽĭĴńĔěŃœĴƞŒĝƞĳŅĶŃĽŌĚĽŋħ ĺŇīňĔŅĶľĬŉŗĚĪňŗěŃĪņŒľƟĮĶŃĽŇĪīŇĳŅı
ľĴƟŀĬŘņĽŌĚĨĸŀħŏĺĸŅ ĽŅĴŅĶĩĪņœħƟőħĵĔŅĶŒĝƟľĴƟŀĬŘņĕĬŅħŏĸŖĔľĸŅĵĨńĺ 
 
2.13.3ȮĔŅĶĮĶńĭĽĴħŋĸĔŅĶŒĝƟľĴƟŀĬŘņ 
1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵň 
ĽņľĶńĭőĶĚĚŅĬĪňŗĴňĕĬŅħŒľĠƞ ŀŅěěŃĴňėĺŅĴěņŏĮƦĬĨƟŀĚŒĝƟľĴƟŀĬŘņľĸŅĵĨńĺĪņĚŅĬĶƞĺĴĔńĬőħĵĨƞŀĶƞĺĴĔńĬŐĭĭ
ĕĬŅĬ ĞŉŗĚŒĬĭŅĚĝƞĺĚŏĺĸŅĪňŗŏėĶŊŗŀĚěńĔĶŒĬĶŃĭĭĔŅĶįĸŇĨœĴƞœħƟĪņĚŅĬŏĨŖĴĪňŗ ŀŅěěŃĴňėĺŅĴĨƟŀĚĔŅĶœŀĬŘņœĴƞĽŌĚ
ĴŅĔĬńĔ ľĴƟŀĬŘņŏıňĵĚĨńĺŏħňĵĺĔŖĽŅĴŅĶĩįĸŇĨœŀĬŘņœħƟĴŅĔŏıňĵĚıŀ ŐĨƞőĶĚĚŅĬŀŅěěŃĨƟŀĚŏĮƕħŒľƟľĴƟŀĬŘņĪņĚŅĬ
ıĶƟŀĴĔńĬĪńŘĚľĴħĨĸŀħŏĺĸŅ ĞŉŗĚěŃĽƞĚįĸŒľƟľĴƟŀĬŘņĪņĚŅĬœĴƞŏĨŖĴĮĶŃĽŇĪīŇĳŅı įĸŇĨœŀĬŘņŏĔŇĬėĺŅĴěņŏĮƦĬ 
ŐĸŃĨƟŀĚĽŌĠŏĽňĵĪńŘĚŏĝŊŘŀŏıĸŇĚŐĸŃœŀĬŘņœĮőħĵŏĮĸƞŅĮĶŃőĵĝĬƢ 

ĶŃĭĭĔŅĶĮĶńĭĽĴħŋĸĔŅĶŒĝƟľĴƟŀĬŘņĬńŘĬěŃŏĕƟŅœĮėĺĭėŋĴĔŅĶŏĶŇŗĴĨƟĬĪņĚŅĬŐĸŃĔŅĶľĵŋħĔŅĶĪņĚŅĬĕŀĚľĴƟŀĬŘņ 
őħĵıŇěŅĶĦŅěŅĔĮĶŇĴŅĦœŀĬŘņĪňŗĨƟŀĚĔŅĶŒĬĶŃĭĭ ŐĸŃĺŇŏėĶŅŃľƢěŅĔĔņĸńĚĕŀĚľĴƟŀĬŘņŐĨƞĸŃĨńĺŒĬĶŃĭĭ őħĵ
ŏĴŊŗŀĴňėĺŅĴĨƟŀĚĔŅĶŒĝƟœŀĬŘņĬƟŀĵ ĶŃĭĭěŃĽńŗĚŒľƟľĴƟŀĬŘņĪņĚŅĬŏĜıŅŃŏĪƞŅĪňŗěņŏĮƦĬ ěŅĔĬńŘĬ ŏĴŊŗŀĴňėĺŅĴ
ĨƟŀĚĔŅĶĴŅĔĕŉŘĬ ĔŖěŃĽńŗĚŒľƟľĴƟŀĬŘņĨńĺĩńħĴŅŏĶŇŗĴĪņĚŅĬ ŐĸŃĮĶńĭĔņĸńĚŒľƟŀĵŌƞŒĬĶŃħńĭĪňŗŏľĴŅŃĽĴ ěĬĔĶŃĪńŗĚ
ŏĴŊŗŀĶŃĭĭŒĬőĶĚĚŅĬĨƟŀĚĔŅĶœŀĬŘņĴŅĔĕŉŘĬ ĔŖěŃĽńŗĚŒľƟľĴƟŀĬŘņĩńħĴŅĪņĚŅĬ ŏĮƦĬŏĝƞĬĬňŘœĮŏĶŊŗŀĵŕ ŐĸŃŏĴŊŗŀĴňėĺŅĴ
ĨƟŀĚĔŅĶŒĝƟœŀĬŘņĸħĸĚěĬĩŉĚěŋħĪňŗĨŗņŏıňĵĚıŀ ĶŃĭĭěŃĨńħĽŇĬŒěľĵŋħĔŅĶĪņĚŅĬĕŀĚľĴƟŀĬŘņĭŅĚĨńĺĸĚŏıŊŗŀĸħ
ĔŅĶŒĝƟıĸńĚĚŅĬĪňŗĽŇŘĬŏĮĸŊŀĚœħƟŏŀĚ ĶĺĴĪńŘĚĽŅĴŅĶĩĮĶńĭĝńŗĺőĴĚĔŅĶĪņĚŅĬĕŀĚľĴƟŀĬŘņĪňŗĴňŒĬőĶĚĚŅĬŒľƟŏľĴŅŃĽĴ
ĔńĬŏıŊŗŀĵŊħŀŅĵŋĔŅĶŒĝƟĚŅĬĕŀĚľĴƟŀĬŘņœħƟŏŀĚ ŐĸŃľĬƞĺĚŏĺĸŅĔŅĶŏĶŇŗĴĪņĚŅĬĶŃľĺƞŅĚľĴƟŀĬŘņŐĨƞĸŃĨńĺŏıŊŗŀĝƞĺĵ
ĸħŏĝŊŘŀŏıĸŇĚŐĸŃœĲĲƚŅĪňŗœĴƞěņŏĮƦĬěŅĔĔŅĶŏĶŇŗĴĨƟĬĪņĚŅĬĕŀĚŀŋĮĔĶĦƢľĸŅĵŕ ĨńĺıĶƟŀĴĔńĬœħƟŀňĔħƟĺĵ 
ŹȮŐįĬįńĚĔŅĶŒĝƟĚŅĬŏĪėőĬőĸĵň 
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2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴ 
ěņŏĮƦĬĨƟŀĚĴňĔŅĶĨŇħĨńŘĚŏĞŖĬŏĞŀĶƢĺńħĮĶŇĴŅĦĔŅĶŒĝƟœŀĬŘņ ŀŋĮĔĶĦƢėĺĭėŋĴĽƞĺĬĔĸŅĚ ŐĸŃŀŋĮĔĶĦƢėĺĭėŋĴĪňŗ 
ľĴƟŀĬŘņŐĨƞĸŃĨńĺ 
3. ĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
ĸħĔŅĶĽŇŘĬŏĮĸŊŀĚŏĝŊŘŀŏıĸŇĚŐĸŃœŀĬŘņěŅĔĔŅĶĪņĚŅĬĕŀĚľĴƟŀĬŘņĪňŗœĴƞěņŏĮƦĬ őħĵĸħĔņĸńĚĔŅĶįĸŇĨŒľƟŀĵŌƞŒĬ
ĶŃħńĭĪňŗŏľĴŅŃĽĴ ŐĸŃĝƞĺĵĔĶŃěŅĵĳŅĶŃĔŅĶĪņĚŅĬĕŀĚľĴƟŀĬŘņŒľƟŀĵŌƞŒĬĶŃħńĭĪňŗŒĔĸƟŏėňĵĚĔńĬĪŋĔĨńĺĝƞĺĵŒľƟ
ŀŋĮĔĶĦƢĴňŀŅĵŋĔŅĶŒĝƟĚŅĬĵŅĺĬŅĬĕŉŘĬ ŐĨƞĶŃĭĭĬňŘĴńĔěŃĴňėĺŅĴĽŅĴŅĶĩěņĔńħ őħĵĽŅĴŅĶĩėĺĭėŋĴľĴƟŀĬŘņœħƟ
ŏĮƦĬĝŋħ ĝŋħĸŃ 3-4 ĨńĺŏĪƞŅĬńŘĬ ľŅĔőĶĚĚŅĬĴňľĴƟŀĬŘņĴŅĔĔĺƞŅĬňŘ ěŃĨƟŀĚĨŇħĨńŘĚĶŃĭĭŏıŇŗĴĕŉŘĬľĶŊŀŐĵĔĶŃĭĭĪƞŀ
ĽƞĚœŀĬŘņŀŀĔěŅĔĔńĬ 
2.13.4ȮĶŃĭĭėĺĭėŋĴŐĶĚħńĬœŀĬŘņ 
1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵň 
ĽņľĶńĭľĴƟŀĬŘņĪňŗĴňĕĬŅħŏĸŖĔĶŃľĺƞŅĚ 100-300 ŐĶĚĴƟŅĬńŘĬ ĮĶŇĴŅĦĔŅĶįĸŇĨœŀĬŘņěŃĴňįĸĨƞŀĔŅĶĪņĚŅĬĕŀĚ
ľĴƟŀĬŘņŏĮƦĬŀĵƞŅĚĴŅĔ ĞŉŗĚŒĬĝƞĺĚĪňŗĴňėĺŅĴĨƟŀĚĔŅĶŒĝƟœŀĬŘņĴŅĔ ŐĶĚħńĬœŀĬŘņěŃĸħĨŗņĸĚ ŐĸŃŏĴŊŗŀľĵŋħĔŅĶŒĝƟ
ĚŅĬœŀĬŘņ ŐĶĚħńĬœŀĬŘņěŃŏıŇŗĴĕŉŘĬœħƟŒĬŏĺĸŅŀńĬĽńŘĬ ĞŉŗĚŏĴŊŗŀœĴƞĴňĔŅĶėĺĭėŋĴĔŅĶįĸŇĨœŀĬŘņĪňŗŏľĴŅŃĽĴ œŀĬŘņ
ĽƞĺĬŏĔŇĬěŃĨƟŀĚĩŌĔĩƞŅĵĪŇŘĚœĮĪŅĚĺŅĸƢĺĶŃĭŅĵ ěŉĚŏĔŇħĔŅĶĽŌĠŏĽňĵőħĵœĴƞěņŏĮƦĬ ěŃŏľŖĬœħƟĺƞŅőħĵĮĔĨŇŐĸƟĺ 
ėĺŅĴĨƟŀĚĔŅĶœŀĬŘņĽņľĶńĭĔŅĶŒĝƟŒĬĔŅĶįĸŇĨĪňŗŏĔŇħŀĵƞŅĚœĴƞĨƞŀŏĬŊŗŀĚěŃĪņŒľƟŐĶĚħńĬœŀĬŘņŏĮĸňŗĵĬŐĮĸĚœħƟŏĶŖĺ
ĴŅĔ ĔŅĶŒĝƟĺŅĸƢĺĶŃĭŅĵŏĮƦĬĨńĺėĺĭėŋĴœĴƞŒľƟŐĶĚħńĬŏĔŇĬŏıňĵĚŀĵƞŅĚŏħňĵĺěŉĚĽƞĚįĸŒľƟ ĭŅĚěńĚľĺŃŏĔŇħĔŅĶįĸŇĨȮ
œŀĬŘņŏĔŇĬėĺŅĴěņŏĮƦĬ ħńĚĬńŘĬ ľŅĔĽŅĴŅĶĩĸħœŀĬŘņĪňŗŏĔŇĬėĺŅĴěņŏĮƦĬŐĸŃĮĶńĭĮĶŇĴŅĦĔŅĶįĸŇĨŒľƟŏľĴŅŃĽĴ
œħƟ œŀĬŘņĪňŗĽŌĠŏĽňĵœĮŏĬŊŗŀĚěŅĔĺŅĸƢĺĶŃĭŅĵĬńŘĬĔŖĵƞŀĴĸħĸĚŐĸŃĝƞĺĵĮĶŃľĵńħıĸńĚĚŅĬœħƟŒĬĪŅĚŀƟŀĴŏĝƞĬĔńĬ 

ŏĪėőĬőĸĵňĔŅĶėĺĭėŋĴŐĶĚħńĬœŀĬŘņĬńŘĬěŃŀŅĻńĵĔŅĶĺńħŐĶĚħńĬœŀĬŘņěŅĔħĶńĴĪŅĚħƟŅĬĭĬ őħĵĴňĔŅĶĨŇħĨńŘĚ
ŀŋĮĔĶĦƢĺńħŐĶĚħńĬŏŀŅœĺƟ ıĶƟŀĴĪńŘĚĨŇħĨńŘĚĶŃĭĭėĺĭėŋĴŐĶĚħńĬœŀĬŘņĳŅĵŒĬħĶńĴ ŏĴŊŗŀĴňŐĶĚħńĬœŀĬŘņŒĔĸƟŏėňĵĚĔńĭ
ĪňŗĨƟŀĚĔŅĶľĶŊŀėƞŅĪňŗĨńŘĚŏŀŅœĺƟŐĸƟĺ ĶŃĭĭėĺĭėŋĴĔŖěŃŏĕƟŅœĮĽńŗĚŒľƟĴňĔŅĶěƞŅĵŏĝŊŘŀŏıĸŇĚŐĸŃŀŅĔŅĻŒľƟĸħĸĚŏıŊŗŀĸħ
ĮĶŇĴŅĦĔŅĶŏįŅœľĴƟ ĪņŒľƟĶŃĭĭėƞŀĵŕ ĸħŀńĨĶŅĔŅĶįĸŇĨœŀĬŘņĸĚĨŅĴœĮħƟĺĵ őŀĔŅĽĪňŗœŀĬŘņĪňŗįĸŇĨĴŅĔŏĔŇĬ
ėĺŅĴĨƟŀĚĔŅĶŐĸŃěņŏĮƦĬĨƟŀĚĮĸƞŀĵĪŇŘĚœĮĪŅĚĺŅĸƢĺĶŃĭŅĵěŉĚĸħĸĚ ŏĴŊŗŀĴňėĺŅĴĨƟŀĚĔŅĶŒĝƟœŀĬŘņĴŅĔŐĶĚħńĬȮȮ
œŀĬŘņĪňŗŀƞŅĬœħƟěŅĔŏĞŖĬŏĞŀĶƢěŃŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴŐĨĔĨƞŅĚĔńĭėƞŅĪňŗĔņľĬħ ĶŃĭĭėĺĭėŋĴĔŖĽŅĴŅĶĩĽńŗĚŒľƟ
ľĴƟŀĬŘņĪņĚŅĬŏĨŖĴĔņĸńĚ ľĴƟŀĬŘņĔŖěŃįĸŇĨœŀĬŘņœħƟŀĵƞŅĚĶĺħŏĶŖĺ ěĬĔĶŃĪńŗĚŒĔĸƟĩŉĚėƞŅĪňŗĔņľĬħŏŀŅœĺƟĔŖěŃĴňĔŅĶ
ĮĶńĭĸħŀńĨĶŅĔŅĶįĸŇĨĸĚ 
ŹȮŐįĬįńĚĔŅĶŒĝƟĚŅĬŏĪėőĬőĸĵň 
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2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴ 
ěņŏĮƦĬĨƟŀĚĴňĔŅĶĨŇħĨńŘĚŏĞŖĬŏĞŀĶƢĺńħŐĶĚħńĬœŀĬŘņĪňŗľĴƟŀĬŘņŐĸŃŀŋĮĔĶĦƢėĺĭėŋĴŏıŊŗŀĮĶńĭĮĶŇĴŅĦŀŅĔŅĻŐĸŃ
ŏĝŊŘŀŏıĸŇĚŏıŇŗĴŏĨŇĴŒľƟĔńĭĶŃĭĭ 
3. ĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
ĸħĔŅĶĽŇŘĬŏĮĸŊŀĚŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟįĸŇĨœŀĬŘņŒĬĽƞĺĬĪňŗœĴƞěņŏĮƦĬ ŏĮƦĬĔŅĶĝƞĺĵĮĶŃľĵńħıĸńĚĚŅĬœħƟŏĮƦĬŀĵƞŅĚħň ȮȮȮȮ
ŐĨƞěņŏĮƦĬĨƟŀĚĴňĔŅĶĨŇħĨńŘĚŀŋĮĔĶĦƢŏıŇŗĴŏĨŇĴ ŐĸŃľŅĔľĴƟŀĬŘņĴňĕĬŅħŒľĠƞŀŅěěŃœĴƞœħƟĮĶŃőĵĝĬƢěŅĔĔŅĶ
ėĺĭėŋĴěŅĔĽƞĺĬĬňŘŏıňĵĚŀĵƞŅĚŏħňĵĺ 

 

2.13.5 ĶŃĭĭėĺĭėŋĴĔŅĶĶŃĭŅĵĬŘņĪŇŘĚĕŀĚľĴƟŀĬŘņȮ&Blowdown) 

1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵň 
ĔŅĶĶŃĭŅĵĬŘņĔƟĬľĴƟŀĬŘņŏĮƦĬĶŃĵŃĕĦŃŏħŇĬŏėĶŊŗŀĚŏĮƦĬĔŅĶĶŃĭŅĵĨŃĔŀĬ ĝƞĺĵĮƚŀĚĔńĬœĴƞŒľƟĨŃĔŀĬĽŃĽĴěĬ
ĪƞĺĴľƟŀĚŏįŅœľĴƟ ĞŉŗĚěŃŏĮƦĬĽŅŏľĨŋĔŅĶŏĔŇħĔŅĶĭĺĴĕŀĚľƟŀĚŏįŅœľĴƟ ĬŀĔěŅĔĬňŘ ĔŅĶĶŃĭŅĵĬŘņĪňŗĴňĽŅĶĸŃĸŅĵ
ŏĕƟĴĕƟĬŒĬľĴƟŀĬŘņŀŀĔŒĬĮĶŇĴŅĦĪňŗŏľĴŅŃĽĴ ěŃĪņŒľƟŏĶŅĽŅĴŅĶĩėĺĭėŋĴĽŅĶĸŃĸŅĵŒĬĬŘņľĴƟŀĬŘņŒľƟĴňėƞŅėĚĪňŗ
ŀĵŌƞŒĬĶŃħńĭĪňŗŒĝƟĚŅĬ ŐĸŃœĴƞĴňĮƤĠľŅŏĶŊŗŀĚĔŅĶŏħŊŀħıĸƞŅĬŐĸŃĔŅĶĔńħĔĶƞŀĬŏĔŇħĕŉŘĬĳŅĵŒĬľĴƟŀĬŘņ ĔŅĶĮĸƞŀĵ
ĬŘņŒĬľĴƟŀĬŘņŀŀĔĴŅĕĦŃĴňėĺŅĴħńĬŒĝƟĚŅĬěŃĴňœŀĬŘņıƞĬŀŀĔĴŅĶŋĬŐĶĚŐĸŃŏĽňĵĚħńĚĴŅĔĞŉŗĚŀŅěŏĔŇħŀńĬĨĶŅĵœħƟ 
ħńĚĬńŘĬ ĔŅĶĮĸƞŀĵĬŘņĔƟĬľĴƟŀĬŘņőħĵįƞŅĬĩńĚŐĵĔĬŘņěŃĝƞĺĵĸħėĺŅĴĶŋĬŐĶĚŐĸŃŏĔŖĭŏĽňĵĚœħƟŀńĬĨĶŅĵěŃľĴħœĮ
ŏıĶŅŃĴňĔŅĶŏĮĸňŗĵĬĪŇĻĪŅĚĔŅĶœľĸĕŀĚĬŘņĪňŗĮĸƞŀĵŀŀĔĴŅ ĪņŒľƟĬŘņĶƟŀĬĩŌĔĪŇŘĚĸĚĪŅĚħƟŅĬĸƞŅĚŒĬŐĬĺħŇŗĚ ĽƞĺĬ
œŀĬŘņŐĲĸĝĪňŗŏĔŇħĕŉŘĬěŃĩŌĔĮĸƞŀĵĪŇŘĚŀŀĔĪŅĚħƟŅĬĭĬĽŌƞŀŅĔŅĻĬŀĔěŅĔĔŅĶĶŃĭŅĵĬŘņŒĬľĴƟŀĬŘņĪŇŘĚŏĮƦĬĶŃĵŃ
ŐĸƟĺ ŀňĔĺŇīňľĬŉŗĚěŃŏĮƦĬĔŅĶĮĸƞŀĵĬŘņŒĬľĴƟŀĬŘņĪŇŘĚŐĭĭĨƞŀŏĬŊŗŀĚ (Continuous Blowdown) ĔŅĶėĺĭėŋĴėĺŅĴ
ŏĕƟĴĕƟĬĕŀĚĽŅĶĸŃĸŅĵŒĬľĴƟŀĬŘņőħĵĺŇīňĮĸƞŀĵĬŘņĪŇŘĚĪŅĚĺŅĸƢĺŒĨƟľĴƟŀĬŘņěŃŏĔŖĭėĺŅĴĶƟŀĬěŅĔĬŘņĪŇŘĚĔĸńĭĴŅŒĝƟ
ĮĶŃőĵĝĬƢœĴƞœħƟŏıĶŅŃĬŘņĪŇŘĚĴňĨŃĔŀĬĴŅĔ ěŃĪņŒľƟŀŋĮĔĶĦƢŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŀŋħĨńĬœħƟ ħńĚĬńŘĬ ŒĬĪŅĚ
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ĮĢŇĭńĨŇěŉĚĮĸƞŀĵĬŘņĪŇŘĚĪŅĚįŇĺĬŘņ (Surface Blowdown) ŐĪĬ őħĵīĶĶĴĝŅĨŇĕŀĚĬŘņŏĺĸŅŏħŊŀħĔĸŅĵŏĮƦĬœŀĬŘņ 
ĔŅĶĶŃŏľĵěŃŏĔŇħĪňŗįŇĺĬŘņ ĞŉŗĚĝńŗĺĕĦŃĪňŗĬŘņĶŃŏľĵĔĸŅĵŏĮƦĬœŀĬŘņěŃĪŇŘĚĽŅĶĸŃĸŅĵœĺƟ ĪņŒľƟĭĶŇŏĺĦįŇĺĬŘņĴňėĺŅĴ
ŏĕƟĴĕƟĬĕŀĚĽŅĶĸŃĸŅĵĽŌĚĔĺƞŅħƟŅĬĸƞŅĚ ħńĚĬńŘĬ ĩƟŅĨƟŀĚĔŅĶėĺĭėŋĴĽŅĶĸŃĸŅĵ ĔŅĶĮĸƞŀĵĬŘņĪŇŘĚħƟŅĬįŇĺĬŘņěŃŏĮƦĬ
ĺŇīňĪňŗħňĪňŗĽŋħ ĬŘņĪŇŘĚĪňŗĮĸƞŀĵŀŀĔĴŅěŃĴňĨŃĔŀĬĬƟŀĵ ĽŅĴŅĶĩĬņėĺŅĴĶƟŀĬĔĸńĭœħƟĚƞŅĵ ĬŘņĪňŗĮĸƞŀĵĪŇŘĚěŃėĺĭėŋĴ
ŀńĨĶŅĔŅĶœľĸœħƟħƟĺĵĔŅĶľĶňŗĺŅĸƢĺ ėĺŅĴĶƟŀĬěŅĔĬŘņĪŇŘĚĽŅĴŅĶĩĬņĴŅŒľƟėĺŅĴĶƟŀĬŐĔƞĬŘņĮƚŀĬœħƟőħĵįƞŅĬ
ŀŋĮĔĶĦƢŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬħńĚĶŌĮ ŏĪėőĬőĸĵň Automatic Blowdown Control System ŏĮƦĬĶŃĭĭĪňŗľŅ
ėĺŅĴŏľĴŅŃĽĴĕŀĚĔŅĶĶŃĭŅĵĬŘņĪŇŘĚőħĵĔŅĶĮĸƞŀĵĬŘņĪŇŘĚĪňŗŏĪňŗĵĚĨĶĚ ĴňėĺŅĴĽńĴıńĬīƢĔńĭėƞŅĔŅĶĬņœĲĲƚŅ 
ĮĶŇĴŅĦ TDS ĮĶŇĴŅĦĞŇĸŇĔŅ łĸł őħĵĪňŗĶŃĭĭėĺĭėŋĴěŃŏĮƦĬĨńĺėĺĭėŋĴĔŅĶŏĮƕħĮƕħĺŅĸƢĺĕŀĚĬŘņőĭĸĺƢħŅĺĬƢ 
 

 
 

ĶŌĮĪňŗȮ2.13-16ȮŀŋĮĔĶĦƢŏĔŖĭėĺŅĴĶƟŀĬĔĸńĭěŅĔĬŘņĶŃĭŅĵĪŇŘĚ 
 

2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴ 
ĔŅĶĨŇħĨńŘĚ Automatic Blowdown Control System ěŃĨƟŀĚĴňĔŅĶĨŇħĨńŘĚĝŋħėĺĭėŋĴŏıŇŗĴ 

 
 

ĶŌĮĪňŗȮ2.13-17ȮĔŅĶĨŇħĨńŘĚŀŋĮĔĶĦƢŏĔŖĭėĺŅĴĶƟŀĬĔĸńĭěŅĔĔŅĶőĭĸĺƢħŅĺĬƢ 
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0-157 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

3. ĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
ěŅĔĨŅĶŅĚŐĽħĚıĸńĚĚŅĬĪňŗĬņĔĸńĭĴŅŒĝƟœħƟěŅĔĔŅĶőĭĸĺƢħŅĺĬƢ ŐĽħĚŒľƟŏľŖĬĩŉĚėƞŅėĺŅĴĶƟŀĬĪňŗĬņĔĸńĭĴŅŒĝƟœħƟ
ěŅĔĔŅĶőĭĸĺƢħŅĺĬƢ őħĵĬņĬŘņĪňŗœħƟěŅĔĔŅĶőĭĸĺƢħŅĺĬƢœĮįƞŅĬŏėĶŊŗŀĚŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŏıŊŗŀœĮŀŋƞĬĬŘņĪňŗȮȮȮȮ
ěŃĮƚŀĬŒľƟĔńĭľĴƟŀĬŘņ ĵŇŗĚŀńĨĶŅĔŅĶőĭĸĺƢħŅĺĬƢŏıŇŗĴĕŉŘĬ ėƞŅėĺŅĴĶƟŀĬĪňŗĬņĔĸńĭĴŅŒĝƟœħƟĔŖěŃŏıŇŗĴĕŉŘĬĨŅĴœĮħƟĺĵ
ľĴƟŀĬŘņĪňŗĴňĔŅĶĨŇħĨńŘĚŏĪėőĬőĸĵň Automatic blowdown control system ŐĸƟĺěŃĴňĔŅĶĸħĸĚĕŀĚŀńĨĶŅ
ĔŅĶőĭĸĺƢħŅĺĬƢĞŉŗĚĪŋĔ 100,000 lb/hr ľĴƟŀĬŘņěŃĴňĔŅĶĸħŀńĨĶŅĔŅĶőĭĸĺƢħŅĺĬƢĸĚěŅĔ 8% ŏľĸŊŀ 6% ŐĸŃ
ŀńĨĶŅĔŅĶĮƚŀĬĬŘņŒľƟľĴƟŀĬŘņěŃĸħĸĚĮĶŃĴŅĦ 2,300 lb/hr 
 
ȮȮȮȮȮĨŅĶŅĚȮıĸńĚĚŅĬĪňŗĬņĔĸńĭĴŅŒĝƟœħƟěŅĔĔŅĶőĭĸĺƢħŅĺĬƢ 

 
 

2.13.6 ĔńĭħńĔœŀĬŘņŐĭĭŐěƟĚŏĨŊŀĬŀńĨőĬĴńĨŇ 

1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵň 
ĔńĭħńĔœŀĬŘņŏĮƦĬŀŋĮĔĶĦƢĪňŗĕŅħœĴƞœħƟŒĬĶŃĭĭœŀĬŘņ ŏıĶŅŃěŃĝƞĺĵŐĵĔĶŃľĺƞŅĚœŀĬŘņĔńĭĬŘņĪňŗėĺĭŐĬƞĬŀŀĔěŅĔ
ĔńĬ őħĵěŃĪņľĬƟŅĪňŗĮƕħĔńŘĬœĴƞŒľƟœŀĬŘņįƞŅĬ ŐĨƞěŃĮĸƞŀĵŒľƟĬŘņĪňŗėĺĭŐĬƞĬŐĸƟĺįƞŅĬœĮœħƟ ĞŉŗĚĽŅĴŅĶĩĨƞŀĪƞŀĬņ
ĬŘņĵƟŀĬĔĸńĭŏĕƟŅĽŌƞĶŃĭĭŒľĴƞœħƟŏĝƞĬĔńĬ ŐĨƞŏĬŊŗŀĚěŅĔĔńĭħńĔœŀĬŘņŒĬĶŃĭĭĴňŏĮƦĬěņĬĺĬĴŅĔŐĸŃĭƞŀĵėĶńŘĚĪňŗĕŅħ
ĔŅĶħŌŐĸĶńĔļŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚ ĪņŒľƟœĴƞĪĶŅĭĺƞŅĔńĭħńĔœŀĬŘņĭŅĚĨńĺŏĔŇħėĺŅĴŏĽňĵľŅĵĕŉŘĬ ĞŉŗĚěŃĽƞĚįĸĨƞŀ
ĮĶŃĽŇĪīŇĳŅıĔŅĶŒĝƟıĸńĚĚŅĬőħĵĨĶĚ ĔŅĶĨĶĺěĽŀĭĔńĭħńĔœŀĬŘņěŉĚŏĮƦĬĽŇŗĚĽņėńĠĕƟŀľĬŉŗĚĪňŗĴńĔěŃĩŌĔĸŃŏĸĵœĮ 
őħĵŀŅěěŃĨƟŀĚĶŀĩŉĚĝƞĺĚŏĺĸŅĭņĶŋĚĶńĔļŅĮĶŃěņĮƖěŉĚěŃœħƟĴňĔŅĶĨĶĺěĽŀĭ ĞŉŗĚĪņŒľƟőĶĚĚŅĬĽŌĠŏĽňĵıĸńĚĚŅĬ
œĮőħĵŏĮĸƞŅĮĶŃőĵĝĬƢŐĸƟĺŏĮƦĬĮĶŇĴŅĦĴŅĔ  
ŏĪėőĬőĸĵň Intelligent Autonomous Steam Trap ĬńŘĬěŃĝƞĺĵŒľƟĔńĭħńĔœŀĬŘņĽŅĴŅĶĩĨĶĺěĽŀĭĨńĺŏŀĚœħƟ
őħĵŀńĨőĬĴńĨŇ ŐĸŃĽŅĴŅĶĩŐěƟĚŏĨŊŀĬŒľƟįŌƟŒĝƟĪĶŅĭœħƟĪńĬĪňĪňŗŏĔŇħĮƤĠľŅ őħĵĮƤĠľŅĴńĔěŃŏĔŇħĕŉŘĬœħƟĽŀĚĔĶĦň ėŊŀ 
ĮƕħĽĬŇĪ œĴƞĽŅĴŅĶĩŏĮƕħĪŇŘĚĬŘņĪňŗėĺĭŐĬƞĬœħƟ ŐĸŃĶńŗĺ ĪņŒľƟœŀĬŘņœľĸįƞŅĬŀŀĔĴŅœħƟ ĞŉŗĚŒĬĔĶĦňŐĶĔěŃĪņŒľƟĴň
ĬŘņėĺĭŐĬƞĬĪňŗĔńĭħńĔœŀĬŘņŏĮƦĬĮĶŇĴŅĦĴŅĔŐĸŃœŀĬŘņœĴƞĽŅĴŅĶĩŏĕƟŅĩŉĚŀŋĮĔĶĦƢœħƟ ĽƞĺĬĔĶĦňĪňŗĽŀĚĬńŘĬ œŀĬŘņěŃ
ĩŌĔĮĸƞŀĵĪŇŘĚŀŀĔœĮ őħĵ IAST ĬńŘĬěŃĨŇħĨńŘĚŏĞŖĬŏĞŀĶƢĺńħŀŋĦľĳŌĴŇ ŏĞŖĬŏĞŀĶƢĺńħŏĽňĵĚėĺŅĴĩňŗĽŌĚ ŐĸŃŒĝƟıĸńĚĚŅĬ
ěŅĔŐĽĚŀŅĪŇĨĵƢĞŉŗĚĽŃĽĴŏŀŅœĺƟħƟĺĵŐĭĨŏĨŀĶňŗĳŅĵŒĬĨńĺ ľŅĔŏĞŖĬŏĞŀĶƢĺńħŀŋĦľĳŌĴŇœħƟĨŗņĔĺƞŅĮĔĨŇ ŏĝƞĬ ĨŗņĔĺƞŅ 
60oC ŐĽħĚĺƞŅĴňĬŘņĕńĚŀĵŌƞĳŅĵŒĬ ŐĸŃľŅĔĽŅĴŅĶĩěńĭŏĽňĵĚėĺŅĴĩňŗĽŌĚœħƟ ŐĽħĚĺƞŅĴňœŀĬŘņĶńŗĺœľĸ ĞŉŗĚœĴƞĺƞŅěŃ
ŏĮƦĬĔĶĦňŒħĔŖĨŅĴ ľŅĔĺƞŅŏĞŖĬŏĞŀĶƢŀƞŅĬėƞŅœħƟĨƞŅĚěŅĔėƞŅĮĔĨŇĪňŗĔņľĬħŏŀŅœĺƟ ŀŋĮĔĶĦƢěŃŐěƟĚŏĨŊŀĬŒľƟįŌƟŒĝƟ
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ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-158 

ĪĶŅĭőħĵŏĮƦĬœĲĔĶŃıĶŇĭŏıŊŗŀĭŀĔĽĩŅĬŃĺƞŅĔńĭħńĔœŀĬŘņħńĚĔĸƞŅĺŏĽňĵľŅĵŐĸŃěņŏĮƦĬĨƟŀĚŏĮĸňŗĵĬĨńĺŒľĴƞ įŌƟŒĝƟ
ĽŅĴŅĶĩŏĮĸňŗĵĬœħƟĪńĬĪň ěŉĚĸħĔŅĶĶńŗĺœľĸŐĸŃĽŌĠŏĽňĵıĸńĚĚŅĬœħƟ 

 

 
ĶŌĮĪňŗȮ2.13-18ȮĔńĭħńĔœŀĬŘņŐĭĭŐěƟĚŏĨŊŀĬŀńĨőĬĴńĨŇ 

 
2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴ 
ȮŏĮĸňŗĵĬŏĕƟŅœĮĨŇħĨńŘĚŐĪĬĔńĭħńĔœŀĬŘņŏħŇĴœħƟĪńĬĪň 

 
 

ĶŌĮĪňŗȮ2.13-19ȮŐįĬįńĚĔŅĶŒĝƟĚŅĬĔńĭħńĔœŀĬŘņŐĭĭŐěƟĚŏĨŊŀĬŀńĨőĬĴńĨŇ 
 

3. ĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
ĸħĔŅĶĽŌĠŏĽňĵœŀĬŘņěŅĔĔŅĶĶńŗĺœľĸĕŀĚœŀĬŘņěŅĔĔńĭħńĔœŀĬŘņ ĶĺĴĩŉĚŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭŒĬĔĶĦňĪňŗȮ
ĔńĭħńĔœŀĬŘņĮƕħĩŅĺĶœħƟěŅĔĔŅĶŐěƟĚŏĨŊŀĬ ĪņŒľƟįŌƟĮĢŇĭńĨŇĚŅĬĽŅĴŅĶĩŏĮĸňŗĵĬŀŋĮĔĶĦƢœħƟĪńĬĪňĪňŗĪĶŅĭĮƤĠľŅ 
ŐĨƞěņŏĮƦĬĨƟŀĚŏĮĸňŗĵĬĔńĭħńĔœŀĬŘņŒľĴƞŏĮƦĬĶŋƞĬĪňŗĶŀĚĶńĭŀŋĮĔĶĦƢľĶŊŀŏıŊŗŀŒľƟĽŅĴŅĶĩĨŇħĨńŘĚŀŋĮĔĶĦƢœħƟ 
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2.13.7ȮľĴƟŀĬŘņĸŌĔįĽĴ 

1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵň 
ľĴƟŀĬŘņĪňŗŀŀĔŐĭĭľƟŀĚŏįŅœľĴƟŏĮƦĬĸŌĔįĽĴĶŃľĺƞŅĚľĴƟŀĬŘņŐĭĭĪƞŀĬŘņĔńĭĪƞŀœĲĶĺĴŀĵŌƞŒĬĨńĺŏħňĵĺĔńĬ 
ŏĶňĵĔĺƞŅ ľĴƟŀĬŘņĸŌĔįĽĴ (Hybrid Boiler or Composite Boiler) ĽŅĴŅĶĩŏįŅŏĝŊŘŀŏıĸŇĚĽŀĚĝĬŇħĪňŗŐĨĔĨƞŅĚ
ĔńĬœħƟ ĮĔĨŇěŃŒĝƟĕŀĚŏĽňĵěŅĔĔĶŃĭĺĬĔŅĶįĸŇĨŏĮƦĬŏĝŊŘŀŏıĸŇĚľĶŊŀėĺŅĴĶƟŀĬĪňŗěŃĨƟŀĚĪŇŘĚ (Waste Heat) ŐĸŃ
ŏĝŊŘŀŏıĸŇĚœŁőħĶėŅĶƢĭŀĬĪňŗŏĮƦĬĮƕőĨĶŏĸňĵĴ ĕŀĚŏĽňĵěŅĔĔŅĶįĸŇĨľĶŊŀŏĝŊŘŀŏıĸŇĚŐĕŖĚěŃŏįŅœľĴƟŒĬľƟŀĚŏįŅœľĴƟ
ŐĶĔ ŐĸŃėĺŅĴĶƟŀĬĪňŗœħƟěŅĔĔŅĶŏįŅœľĴƟěŃįƞŅĬœĮĵńĚľƟŀĚŏįŅœľĴƟĪňŗĽŀĚ ĞŉŗĚŏĝŊŘŀŏıĸŇĚĮĔĨŇěŃŏįŅĨƞŀ ĪńŘĚĬňŘ
ĕŉŘĬŀĵŌƞĔńĭĔŅĶŀŀĔŐĭĭŏĝƞĬĔńĬ ŏĝƞĬ ŀŅěŀŀĔŐĭĭŒľƟĔƠŅĞĶƟŀĬěŅĔľƟŀĚŏįŅœľĴƟŐĶĔĽŅĴŅĶĩįƞŅĬıŊŘĬįŇĺĩƞŅĵŏĪ
ėĺŅĴĶƟŀĬœĮœħƟĭŅĚĽƞĺĬĔƞŀĬŏĕƟŅœĮľƟŀĚŏįŅœľĴƟĪňŗĽŀĚ ľĶŊŀŀňĔĪŅĚľĬŉŗĚ ĔƠŅĞĶƟŀĬŀŅěįƞŅĬŏĕƟŅľĴƟŀĬŘņőħĵĨĶĚ
ľĸńĚěŅĔŏįŅœľĴƟĽĴĭŌĶĦƢŐĸƟĺ 
ĮƤěěŋĭńĬĬŇĵĴĬņĕŀĚŏĽňĵěŅĔŀŋĨĽŅľĔĶĶĴľĶŊŀıŅĦŇĝĵĔĶĶĴĴŅŒĝƟŏĮƦĬŏĝŊŘŀŏıĸŇĚŏıĶŅŃœħƟĮĶŃőĵĝĬƢĴŅĔĔĺƞŅ
ĔŅĶĪňŗěŃĨƟŀĚŏĽňĵėƞŅŒĝƟěƞŅĵŏıŊŗŀĬņœĮĔņěńħĪŇŘĚ őħĵĔŅĶĬņŏĨŅŏįŅĕĵŃ (Incinerator) ĴŅĨƞŀıƞĺĚĔńĭľĴƟŀĬŘņ
ėĺŅĴĶƟŀĬĪŇŘĚ (Waste Heat Boiler) ŐĨƞĶŃĭĭĬņėĺŅĴĶƟŀĬĔĸńĭĬńŘĬĴňĮĶŃĽŇĪīŇĳŅıĨŗņ ħńĚĬńŘĬŒĬĶŃĵŃŐĶĔ 
ľĴƟŀĬŘņŐĭĭĸŌĔįĽĴěŉĚĩŌĔŀŀĔŐĭĭĴŅŏıŊŗŀŐĔƟœĕĮƤĠľŅħńĚĔĸƞŅĺ ŒĬĮƤěěŋĭńĬœħƟĴňĔŅĶŀŀĔŐĭĭıńĥĬŅįĸŇĨľĴƟŀ
ĬŘņŐĭĭĸŌĔįĽĴŒľƟĴňĮĶŃĽŇĪīŇĳŅıĽŌĚŐĸŃĽŅĴŅĶĩŒĝƟŏĝŊŘŀŏıĸŇĚœħƟľĸŅĵĝĬŇħıĶƟŀĴĔńĬ ĶĺĴĪńŘĚĕŀĚŏĽňĵěŅĔ
ŀŋĨĽŅľĔĶĶĴľĶŊŀıŅĦŇĝĵĔĶĶĴĔŖĬņĴŅŒĝƟŏĮƦĬŏĝŊŘŀŏıĸŇĚœħƟħƟĺĵ ĞŉŗĚĕĦŃĬňŘŒĬĮĶŃŏĪĻœĪĵœħƟŏĶŇŗĴĴňĔŅĶĬņľĴƟŀ
ĬŘņŐĭĭĸŌĔįĽĴĴŅŒĝƟĚŅĬĔńĬŀĵƞŅĚŐıĶƞľĸŅĵĴŅĔĕŉŘĬ 

 

 
 

ĶŌĮĪňŗȮ2.13-20ȮĔŅĶĪņĚŅĬĕŀĚĶŃĭĭľĴƟŀĬŘņŐĭĭĸŌĔįĽĴ (Hybrid Boiler) 
 



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-160 

2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴ 
ĽŅĴŅĶĩŒĝƟŏĝŊŘŀŏıĸŇĚœħƟľĸŅĔľĸŅĵĝĬŇħőħĵŏĜıŅŃŏĝŊŘŀŏıĸŇĚŐĕŖĚȮĝňĺĴĺĸ ĶĺĴĪńŘĚĕĵŃŐĸŃĕŀĚŏĽňĵěŅĔ
ŀŋĨĽŅľĔĶĶĴľĶŊŀıŅĦŇĝĵĔĶĶĴĔŖĬņĴŅŒĝƟŏĮƦĬŏĝŊŘŀŏıĸŇĚœħƟħƟĺĵ 

 

2.13.8ȮCoal Water Mixture (CWM) 

1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵň 
Coal Water Mixture (CWM) ŏĶňĵĔŀňĔĝŊŗŀľĬŉŗĚĺƞŅ Coal Water Slurry (CWS) ľĶŊŀ Coal Water Fuel 
(CWF) ėŊŀ ŏĝŊŘŀŏıĸŇĚŏľĸĺĝĬŇħľĬŉŗĚĞŉŗĚœħƟěŅĔĔŅĶįĽĴĬŘņĔńĭĩƞŅĬľŇĬĪňŗĭħěĬœħƟĕĬŅħŐĸŃŏĨŇĴĽŅĶŏĨŇĴŐĨƞĚ 
(Additives) ĞŉŗĚĴňŀĵŌƞ 2 ĝĬŇħ ėŊŀ ĽŅĶĨńĺĔĶŃěŅĵ (Dispersant) ŐĸŃĽŅĶėĚĽĳŅı (Stabilizer) ŏıŊŗŀŒľƟ
ŀĬŋĳŅėĩƞŅĬľŇĬĽŅĴŅĶĩŐĕĺĬĸŀĵŀĵŌƞŒĬĕŀĚŏľĸĺœħƟőħĵœĴƞĨĔĨŃĔŀĬ ĞŉŗĚĽŅĴŅĶĩĬņœĮŒĝƟŏĮƦĬŏĝŊŘŀŏıĸŇĚ
ĪħŐĪĬĬŘņĴńĬŏĨŅĽņľĶńĭľĴƟŀĬŘņŀŋĨĽŅľĔĶĶĴľĶŊŀŒĝƟŏĮƦĬŏĝŊŘŀŏıĸŇĚĽņľĶńĭľĴƟŀĬŘņŏıŊŗŀįĸŇĨœĲĲƚŅ ĞŉŗĚŀŅěŏĮƦĬ
ĔŅĶŏįŅĶƞĺĴĔńĭĩƞŅĬľŇĬĭħĸŃŏŀňĵħ (Pulverized Coal) ŏıŊŗŀėĺĭėŋĴĔŅĶĮĸħĮĸƞŀĵŀŀĔœĞħƢĕŀĚœĬőĨĶŏěĬ 
(NOx) ŒľƟŀĵŌƞŒĬĶŃħńĭĪňŗĴŅĨĶģŅĬĔņľĬħ CWM ĩŊŀĺƞŅŏĮƦĬŏĪėőĬőĸĵňĩƞŅĬľŇĬĽŃŀŅħ (Clean Coal 
Technology) ŏĬŊŗŀĚěŅĔĽŅĴŅĶĩĝƞĺĵĸħĴĸıŇļŐĸŃįĸĔĶŃĪĭĽŇŗĚŐĺħĸƟŀĴěŅĔĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĩƞŅĬľŇĬĨńŘĚŐĨƞ
ĕńŘĬĨŀĬĔŅĶĕĬĽƞĚĔŅĶěńħŏĔŖĭ ĔŅĶŏįŅœľĴƟ ŐĸŃĔŅĶĮĸħĮĸƞŀĵĔƠŅĞœŀŏĽňĵ 
CWM ĨƞŅĚěŅĔŏĝŊŘŀŏıĸŇĚŏľĸĺĝĬŇħŀŊŗĬ ŏĬŊŗŀĚěŅĔĴňŀĚėƢĮĶŃĔŀĭĪňŗŏįŅœľĴƟœĴƞœħƟ (Noncombustible 
Content) ĽŌĚĔĺƞŅ ŐĸŃĴňėƞŅėĺŅĴĶƟŀĬĨƞŀľĬƞĺĵĬŘņľĬńĔĨŗņĔĺƞŅĬŘņĴńĬľĶŊŀĔƠŅĞīĶĶĴĝŅĨŇ ħńĚĬńŘĬ ŏĴŊŗŀŒĝƟ CWM 
ĔńĭĶŃĭĭĪňŗĩŌĔŀŀĔŐĭĭĴŅĽņľĶńĭŒĝƟŏĝŊŘŀŏıĸŇĚėŋĦĳŅıĽŌĚ őħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚľŅĔŏĮƦĬľĴƟŀĬŘņĕĬŅħŏĸŖĔ      
ĔŖěŃĨƟŀĚĸħĽĴĶĶĩĬŃĕŀĚľĴƟŀĬŘņĸĚŏıŊŗŀœĴƞŒľƟĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŏįŅœľĴƟĸħĸĚĴŅĔŏĔŇĬœĮ ĪńŘĚĬňŘĽŅŏľĨŋ
ĽņėńĠĕŀĚĔŅĶĸħĽĴĶĶĩĬŃĕŀĚľĴƟŀĬŘņŏĔŇħěŅĔĮƤěěńĵľĸńĔ ėŊŀ 
1. ŏĴŊŗŀŒĝƟ CMW ŏĮƦĬŏĝŊŘŀŏıĸŇĚ ĶŃĵŃŏĺĸŅĽņľĶńĭĔŅĶŏįŅėŅĶƢĭŀĬŒĬŏĨŅŏįŅ (Residence Time) ěŃĽńŘĬ
ŏĔŇĬœĮ ěŉĚĪņŒľƟĨƟŀĚĸħĽĴĶĶĩĬŃŒĬĔŅĶŏįŅœľĴƟĸĚ 
2. ĨƟŀĚĔŅĶŏıŇŗĴŏĺĸŅŏıŊŗŀŒľƟŀĬŋĳŅėĕŀĚŏĩƟŅŐĸŃĸŃŀŀĚĨƞŅĚŕ ĪňŗŏĔŇħěŅĔĔŅĶŏįŅœľĴƟŏĵŖĬĸĚĔƞŀĬĪňŗěŃŏĕƟŅĽŌƞĽƞĺĬ
ĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĭĭıŅėĺŅĴĶƟŀĬ (Convection Section) ŏıŊŗŀĮƚŀĚĔńĬĔŅĶŏĔŅŃĨńĺĕŀĚŏĩƟŅ (Fouling) 
3. ľŅĔĪņĔŅĶŏįŅ CWM ĨŅĴĽĴĶĶĩĬŃĕŀĚľĴƟŀĬŘņ ėĺŅĴŏĶŖĺĕŀĚŀŅĔŅĻĶƟŀĬěŅĔĔŅĶŏįŅœľĴƟĪňŗŏĕƟŅĽŌƞĽƞĺĬ
ĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĭĭıŅėĺŅĴĶƟŀĬŀŅěĽŌĚĴŅĔ ŐĸŃŏĮƦĬĽŅŏľĨŋŒľƟŏĔŇħĔŅĶĽŉĔĔĶƞŀĬľĶŊŀĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ
ŒľƟĔńĭĪƞŀĬŘņ (Water Tube) œĴƞĴňĮĶŃĽŇĪīŇĳŅı ěŉĚĨƟŀĚĸħŀńĨĶŅĔŅĶŏįŅœľĴƟĸĚ 
ĨŅĶŅĚĪňŗ 0,/1+0 ėŋĦĽĴĭńĨŇĕŀĚŏĝŊŘŀŏıĸŇĚ CWM 
 

 
 



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-161 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

 
 

ĶŌĮĪňŗȮ2.13-21ȮŏĝŊŘŀŏıĸŇĚľĴƟŀĬŘņĝĬŇħ Coal Water Mixture (CWM) 
 

2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴ 
ŒĬĔĶĦňĕŀĚľĴƟŀĬŘņĪňŗŀŀĔŐĭĭĴŅĽņľĶńĭŒĝƟŏįŅĩƞŅĬľŇĬ ľĶŊŀĩƞŅĬľŇĬĶƞĺĴĔńĭŏĝŊŘŀŏıĸŇĚŀŊŗĬŕ ĽŅĴŅĶĩŒĝƟ CWM 
ŏĮƦĬŏĝŊŘŀŏıĸŇĚœħƟőħĵĪņĔŅĶĮĶńĭĮĶŋĚĵƞŀĵ (Minor Modification) ĪňŗľńĺŏįŅŐĸŃ Atomizer  
ŒĬĔĶĦňĕŀĚľĴƟŀĬŘņĪňŗŀŀĔŐĭĭĴŅĽņľĶńĭŒĝƟŏįŅŏĝŊŘŀŏıĸŇĚŏľĸĺľĶŊŀĔƠŅĞěŃĨƟŀĚĪņĔŅĶĮĶńĭĮĶŋĚŒľĠƞ (Major 
Modification) ŏıŊŗŀŒľƟěńħĔŅĶĔńĭŏĩƟŅĪňŗŏĔŇħĕŉŘĬ ŏĝƞĬ ĩńĚĶńĭŏĩƟŅ Soot Blower ŏıŊŗŀĪņėĺŅĴĽŃŀŅħħƟŅĬŒĬĕŀĚ
ľĴƟŀĬŘņŐĸŃĶŃĭĭ Bag Filter ĶƞĺĴĔńĭĽƞĺĬĪňŗĶŃĭŋĔƞŀĬľĬƟŅĬňŘ œħƟŐĔƞ ľńĺŏįŅŐĸŃ Atomizer ħƟĺĵ 
3. ĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
ĮĶŃőĵĝĬƢ ĕƟŀħň ŐĸŃĕƟŀŏĽňĵĕŀĚŏĪėőĬőĸĵň 
ĕƟŀħň 
- ĬņœĮŒĝƟŏĮƦĬŏĝŊŘŀŏıĸŇĚĪħŐĪĬĬŘņĴńĬŏĨŅœħƟ 
- ŏĮƦĬŏĪėőĬőĸĵňĩƞŅĬľŇĬĽŃŀŅħ ĝƞĺĵĸħĴĸıŇļŐĸŃįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴěŅĔĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚĩƞŅĬ 
ĕƟŀŏĽňĵ 
- ĨƟŀĚĴňĔŅĶĮĶńĭĮĶŋĚŀŋĮĔĶĦƢĕŀĚľĴƟŀĬŘņĭŅĚĽƞĺĬ 
- ĨƟŀĚĸħĽĴĶĶĩĬŃĕŀĚľĴƟŀĬŘņĸĚŏıŊŗŀœĴƞŒľƟĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŏįŅœľĴƟĸħĸĚĴŅĔŏĔŇĬœĮ 
- ŏĬŊŗŀĚěŅĔ CWM ŏĮƦĬŏĝŊŘŀŏıĸŇĚĪňŗĴňŀĬŋĳŅėĕŀĚŐĕŖĚŀĵŌƞŒĬĕŀĚŏľĸĺ ĞŉŗĚŏĴŊŗŀœľĸįƞŅĬŀŋĮĔĶĦƢĨƞŅĚŕ œħƟŐĔƞ ĮƤƩĴ 
ĺŅĸƢĺ ĶŃĭĭľńĺŏįŅŏĝŊŘŀŏıĸŇĚ ĔŖěŃĪņŒľƟŏĔŇħĔŅĶĽŉĔĔĶƞŀĬĕŉŘĬŀĵƞŅĚĶĺħŏĶŖĺľŅĔœĴƞœħƟĴňĔŅĶĮƚŀĚĔńĬœĺƟ 

 
2.13.9ȮĔŅĶŒĝƟŀŋĮĔĶĦƢĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŐĭĭ Contact Catalyst 
1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵň 
ŀŋĮĔĶĦƢĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŐĭĭ Contact catalyst ĴňľĸńĔĔŅĶĪņĚŅĬĭĬıŊŘĬģŅĬĕŀĚőĸľŃ Catalyst őħĵ
ĔĶŃĭĺĬĔŅĶœŁőħĶŐėĶĔĔŇĚ ľĴŅĵĩŉĚ ĔĶŃĭĺĬĔŅĶĪňŗĪņŒľƟŏĔŇħĔŅĶŐĨĔĵƞŀĵĕŀĚĽŅĶĮĶŃĔŀĭœŁőħĶėŅĶƢĭŀĬ
ĪňŗĴňĕĬŅħŒľĠƞŐĸŃĴňĬŘņľĬńĔőĴŏĸĔŋĸĽŌĚŒľƟĴňőėĶĚĽĶƟŅĚĪňŗŏĸŖĔĸĚ ĴňįĸĪņŒľƟĔŅĶŏįŅœľĴƟĽĴĭŌĶĦƢĕŉŘĬ (őĴŏĸĔŋĸ
ĕŀĚĬŘņĴńĬĝŊŘŀŏıĸŇĚĴňıŊŘĬĪňŗįŇĺĽńĴįńĽĔńĭŀŀĔĞŇŏěĬœħƟŏıŇŗĴĕŉŘĬ) ĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶŐėĶĔĔŇĚĕŀĚ
ĽŅĶœŁőħĶėŅĶƢĭŀĬőħĵĪńŗĺœĮįĸŇĨěŅĔĽŅĶĞňőŀœĸĪƢ (ŏĮƦĬĽŅĶĮĶŃĔŀĭĪňŗĴňőėĶĚĽĶƟŅĚĮĶŃĔŀĭħƟĺĵŀĸŌĴŇŏĬňĵĴ
ŀŀĔœĞħƢŐĸŃĞŇĸŇĔŅĶƢŀŀĔœĞħƢ) őħĵĪňŗĴňĔŅĶŏĨŇĴŀŀĔœĞħƢĕŀĚőĸľŃŐĶĶƢŏŀŇĶƢīœĮĭĬįŇĺĕŀĚĞňőŀœĸĪƢ ĞŉŗĚŀŀĔœĞħƢ



ĨŀĬĪňŗȮ3ȮĭĪĪňŗȮ2ȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬĽņľĶńĭĶŃĭĭœŀĬŘņ                                                    

ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 0-162 

ĕŀĚőĸľŃŐĶĶƢŏŀŇĶƢīěŃŏĮƦĬĨńĺėĺĭėŋĴŐĸŃĮƚŀĚĔńĬœĴƞŒľƟŏĔŇħĔŅĶĽŌĠŏĽňĵŀĸŌĴŇŏĬňĵĴŒĬĞňőŀœĸĪƢ ŐĸŃĵńĚĪņŒľƟĔŅĶ
ŏĮƦĬĔĶħĕŀĚĞňőŀœĸĪƢĽŌĚĕŉŘĬ ĔĶŃĭĺĬĔŅĶŐėĶĔĔŇĚĪňŗŏĔŇħěŅĔĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅĴńĔěŃŏĔŇħėĺĭėŌƞĔńĭĔĶŃĭĺĬĔŅĶħň
œŁőħĶěŇŏĬĝńŗĬ (ľĴŅĵĩŉĚ ĔĶŃĭĺĬĔŅĶĪňŗœŁőħĶŏěĬŀŃĨŀĴĩŌĔħŉĚŀŀĔĴŅěŅĔőĴŏĸĔŋĸĕŀĚĽŅĶĮĶŃĔŀĭ
œŁőħĶėŅĶƢĭŀĬĪņŒľƟŏĔŇħĽŅĶĮĶŃĔŀĭŀńĸėňĬ) 
2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴ 
ŏĮƦĬŀŋĮĔĶĦƢŒĝƟĔńĭĬŘņĴńĬŏĝŊŘŀŏıĸŇĚ őħĵĮĸŅĵĕƟŅĚľĬŉŗĚĨƞŀŏĕƟŅĔńĭĪƞŀĬŘņĴńĬ ĽƞĺĬĮĸŅĵŀňĔĕƟŅĚľĬŉŗĚĨƞŀŏĕƟŅĔńĭĪƞŀ
ĬŘņĴńĬĪňŗĪŅĚŏĕƟŅĕŀĚľńĺŏįŅĕŀĚľĴƟŀĬŘņ 

 
 

ĶŌĮĪňŗȮ2.13-22ȮŀŋĮĔĶĦƢŏĶƞĚĮĢŇĔŇĶŇĵŅŐĭĭ Contact catalyst ŏıŊŗŀĔŅĶŏįŅœľĴƟĪňŗĽĴĭŌĶĦƢĕŉŘĬ 
 

3. ĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
ĮĶŃőĵĝĬƢŐĸŃĕƟŀħň 
- ĝƞĺĵŒľƟŏĔŇħĔŅĶŏįŅœľĴƟĪňŗĽĴĭŌĶĦƢĕŉŘĬ 
- ŀńĨĶŅĔŅĶŒĝƟŏĝŊŘŀŏıĸŇĚőħĵŏĜĸňŗĵĸħĸĚ 5-15% 
- ŀńĨĶŅĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĸħĸĚ 10-30%Ȯ 

  



                                                                                                 ėŌƞĴŊŀįŌƟĶńĭįŇħĝŀĭħƟŅĬıĸńĚĚŅĬĽŅĴńĠȮ&őĶĚĚŅĬ'Ȯı,Ļ,Ȯ2567 

0-163 ĔĶĴıńĥĬŅıĸńĚĚŅĬĪħŐĪĬŐĸŃŀĬŋĶńĔļƢıĸńĚĚŅĬ 

2.13.10ȮĔŅĶŒĝƟĽŅĶĸħŐĶĚĵŉħŏľĬňŗĵĺőĴŏĸĔŋĸ 
1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵň 
ĔŅĶŏĨŇĴĽŅĶĸħŐĶĚĵŉħŏľĬňŗĵĺĶŃľĺƞŅĚőĴŏĸĔŋĸŏĕƟŅœĮŒĬĬŘņĴńĬŏĝŊŘŀŏıĸŇĚĝƞĺĵŒľƟĔŅĶŏįŅœľĴƟĕŀĚĬŘņĴńĬĴŅĔĕŉŘĬ 
ĪņŒľƟĔŅĶĽńĬħŅĮœħƟıĸńĚĚŅĬŏĨŖĴĪňŗ ŏĬŊŗŀĚěŅĔĬŘņĴńĬŏĝŊŘŀŏıĸŇĚěŃĴňĔŅĶĶĺĴĨńĺĔńĬŏĮƦĬőĴŏĸĔŋĸŒľĠƞ (Fuel 
Cluster) ħńĚĬńŘĬ ŏĴŊŗŀŏĨŇĴĽŅĶŏıŊŗŀĸħŐĶĚĵŉħŏľĬňŗĵĺĶŃľĺƞŅĚőĴŏĸĔŋĸěŃĪņŒľƟŏĔŇħĔŅĶŐĵĔĨńĺŏĮƦĬőĴŏĸĔŋĸ
ŏħňŗĵĺŕ ĴŅĔĕŉŘĬ ĴňőŀĔŅĽŏĔŇħĔŅĶĽńĬħŅĮĽŌĚĕŉŘĬ ĔŅĶŏįŅœľĴƟĽĴĭŌĶĦƢĴŅĔĕŉŘĬ 

 
 

ĶŌĮĪňŗȮ2.13-23ȮĔŅĶŐĨĔĨńĺŐĸŃĸħĔŅĶĶĺĴĔĸŋƞĴĕŀĚőĴŏĸĔŋĸ 
 

2. ĔŅĶŒĝƟĪħŐĪĬŏĪėőĬőĸĵňŏħŇĴ 
ŏĪėőĬőĸĵňĬňŘœĴƞĨƟŀĚĪņĔŅĶĮĶńĭĮĶŋĚŀŋĮĔĶĦƢŒħŏıŇŗĴŏĨŇĴ ĽŅĴŅĶĩĪňŗěŃħņŏĬŇĬĔŅĶœħƟőħĵŏĨŇĴĽŅĶŏėĴňĸĚŒĬ
ŏĝŊŘŀŏıĸŇĚ 
3. ĻńĔĵĳŅıĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 
ĮĶŃőĵĝĬƢŐĸŃĕƟŀħň  
- ŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟ ĝƞĺĵŒľƟŏĔŇħĔŅĶĽńĬħŅĮĪňŗĽĴĭŌĶĦƢ 
- ĸħĴĸıŇļŐĸŃĸħėƞŅŒĝƟěƞŅĵĪŅĚħƟŅĬĔŅĶĔņěńħĴĸĳŅĺŃ 
- ĸħėƞŅŒĝƟěƞŅĵĨƟĬĪŋĬĬŘņĴńĬœħƟĮĶŃĴŅĦ 10-30% 

 
2.13.11 ľńĺŏįŅŏĴŖħıĸŅĽĨŇĔ 
1. ľĸńĔĔŅĶĪņĚŅĬĕŀĚŏĪėőĬőĸĵň 
ľńĺŏįŅĝĬŇħŏĝŊŘŀŏıĸŇĚıĸŅĽĨŇĔ ėŊŀ ľńĺŏįŅĪňŗŀŀĔŐĭĭĴŅŒľƟĽŅĴŅĶĩŒĝƟŏĝŊŘŀŏıĸŇĚĕŀĚŐĕŖĚĮĶŃŏĳĪŏĴŖħıĸŅĽĨŇĔ
œħƟ ĞŉŗĚŏĴŖħıĸŅĽĨŇĔŏĮƦĬŐľĸƞĚŏĝŊŘŀŏıĸŇĚıĸńĚĚŅĬĪħŐĪĬĪňŗœħƟěŅĔĕĵŃıĸŅĽĨŇĔ ŏĮƦĬĪŅĚŏĸŊŀĔĪňŗĬƞŅĽĬŒěŒĬ
ĽĳŅĺŃĪňŗĬŘņĴńĬŐĸŃĔƠŅĞŏĝŊŘŀŏıĸŇĚĴňĶŅėŅĽŌĚĕŉŘĬŀĵƞŅĚĴŅĔ ŀňĔĪńŘĚĵńĚĝƞĺĵĸħĮĶŇĴŅĦĕĵŃıĸŅĽĨŇĔĪňŗĴŅĔĕŉŘĬȮȮȮȮ
ĪŋĔĺńĬȮľńĺŏįŅĪņĚŅĬőħĵŒĝƟĬŘņĴńĬŏĝŊŘŀŏıĸŇĚĔƞŀĬĮĶŃĴŅĦ 15 ĬŅĪň ěŅĔĬńŘĬěŉĚĮƚŀĬŏĴŖħıĸŅĽĨŇĔŏĕƟŅĽŌƞľƟŀĚŏįŅ
œľĴƟĞŉŗĚŒĝƟėĺŅĴĶƟŀĬŏĮĸňŗĵĬŏĴŖħıĸŅĽĨŇĔŒľƟŏĮƦĬĔƠŅĞŏĝŊŘŀŏıĸŇĚ (Gasification) ŏĴŊŗŀįĽĴĔńĭŀŅĔŅĻĪňŗĮƚŀĬŏĕƟŅĴŅ
ěŉĚŏĔŇħĔŅĶŏįŅœľĴƟĕŉŘĬ ŏĴŖħıĸŅĽĨŇĔőħĵĪńŗĺœĮĴňėƞŅėĺŅĴĶƟŀĬŒĔĸƟŏėňĵĚĔńĭĔƠŅĞľŋĚĨƟĴ (LPG) ŐĨƞĶŅėŅŏĴŖħ
ıĸŅĽĨŇĔĪňŗĮĶŇĴŅĦŏĪƞŅĔńĬěŃĴňĶŅėŅĩŌĔĔĺƞŅėĶŉŗĚľĬŉŗĚ ĪņŒľƟĮĶŃľĵńħėƞŅŏĝŊŘŀŏıĸŇĚĸĚœħƟŀĵƞŅĚĝńħŏěĬȮĽƞĺĬ
įĸĔĶŃĪĭěŅĔĔŅĶŏįŅœľĴƟŏĴŖħıĸŅĽĨŇĔ ıĭĺƞŅ ĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶŏįŅœľĴƟőħĵŒĝƟľńĺŏįŅĝĬŇħĬňŘĽŌĚĩŉĚ 90% 
ŏıĶŅŃŀĚėƢĮĶŃĔŀĭĕŀĚıĸŅĽĨŇĔŏĮƦĬœŁőħĶėŅĶƢĭŀĬŏĔŊŀĭĶƟŀĵŏĮŀĶƢŏĞŖĬĨƢ ĔƠŅĞĪňŗŏĔŇħěŅĔĔŅĶŏįŅœľĴƟĴň
ĮĶŇĴŅĦĕŀĚĴĸıŇļŏĮƦĬœĮĨŅĴŏĔĦĤƢĕŀĚĔġľĴŅĵ ŒĬĔŅĶŏįŅœľĴƟěŃĴňĮĶŇĴŅĦŏĩƟŅĮĶŃĴŅĦ 100 ĔĶńĴĨƞŀŏĴŖħ
ıĸŅĽĨŇĔ 40 ĔŇőĸĔĶńĴ 


