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¾  ŀĚėƢĮĶŃĔŀĭĕŀĚĶŃĭĭœŀĬŘŜŅ 

¾ ĨńĺŐĮĶĮƤěěńĵĪňŗĴňįĸĨƞŀĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭœŀĬŘŜŅȮŐĸŃėƞŅŏĔĦĤƢĪňŗ
ŐĬŃĬŜŅĕŀĚĮƤěěńĵĨƞŅĚŕȮ&Criteria)  
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¾ ŏıŊŗŀŒľƟĪĶŅĭŐĸŃŏĕƟŅŒěĩŉĚĳŅıĶĺĴŐĸŃľĸńĔĔŅĶĪŜŅĚŅĬĕŀĚŀĚėƢĮĶŃĔŀĭȮ
ŐĸŃľĬƟŅĪňŗŀŋĮĔĶĦƢŒĬĶŃĭĭœŀĬŘŜŅ 

¾ ŏıŊŗŀŒľƟĪĶŅĭŐĸŃŏĕƟŅŒěĩŉĚĨńĺŐĮĶĮƤěěńĵĪňŗĴňįĸĨƞŀĮĶŃĽŇĪīŇĳŅıĕŀĚĶŃĭĭ
œŀĬŘŜŅȮŐĸŃŏĔĦĤƢĕŀĚĮƤěěńĵĨƞŅĚŕȮ&Criteria) œħƟ 
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ĔĶŃĭĺĬĔŅĶįĸŇĨŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴĪňŗĨƟŀĚĔŅĶŒĝƟıĸńĚĚŅĬėĺŅĴĶƟŀĬȮ
ĽŅĴŅĶĩŒĝƟĺŇīňĔŅĶŒľƟėĺŅĴĶƟŀĬőħĵĨĶĚȮŏĝƞĬȮŏĨŅŏįŅȮľĶŊŀȮŒĝƟœŀĬŘŜŅŏĮƦĬ
ĽŊŗŀĔĸŅĚŒĬĔŅĶŒľƟėĺŅĴĶƟŀĬȮőĶĚĚŅĬěŜŅĬĺĬĴŅĔĪňŗĴňĔŅĶŒĝƟėĺŅĴĶƟŀĬĴńĔŒĝƟ
œŀĬŘŜŅŏĮƦĬĽŊŗŀȮŏĬŊŗŀĚěŅĔȮ 

1. œŀĬŘŜŅŏĮƦĬĽŊŗŀĪňŗĽŅĴŅĶĩĩƞŅĵŏĪėĺŅĴĶƟŀĬœħƟħňȮĴňėƞŅėĺŅĴĶƟŀĬŐİĚŒĬȮ
ĔŅĶĔĸŅĵŏĮƦĬœŀĽŌĚȮ 

2. ĬŘŜŅľŅœħƟĚƞŅĵȮĶŅėŅĩŌĔȮŐĸŃœĴƞŏĮƦĬŀńĬĨĶŅĵĨƞŀĽŋĕĳŅıȮ 

3. ŀŋĦľĳŌĴŇœŀĬŘŜŅĽŅĴŅĶĩĮĶńĭœħƟĨŅĴėĺŅĴĨƟŀĚĔŅĶőħĵĮĶńĭėĺŅĴħńĬœŀĬŘŜŅȮ 
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ĮĶŃŏĳĪľĴƟŀœŀĬŘŜŅ 

ľĴƟŀœŀĬŘŜŅĪƞŀœĲȮ&Fire Tube Boiler) 

ľĴƟŀœŀĬŘŜŅĪƞŀĬŘŜŅȮ&Water Tube Boiler) 
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ĬŘŜŅĪňŗĮƚŀĬŏĕƟŅľĴƟŀœŀĬŘŜŅȮŏĮƦĬĽƞĺĬĪňŗĽŜŅėńĠȮŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶįĸŇĨœŀĬŘŜŅ 
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¾ŏŁħŏħŀĶƢȮ&Header' 

 

 

¾ĪƞŀĽƞĚœŀĬŘŜŅȮ&Steam Line) 
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/,ȮŏėĶŊŗŀĚěńĔĶŒĝƟœŀĬŘŜŅőħĵĨĶĚȮ 

0,ȮŏėĶŊŗŀĚěńĔĶĪňŗŒĝƟœŀĬŘŜŅőħĵŀƟŀĴ 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ĮƤěěńĵĕƟŀĪňŗȮ/ ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘŜŅȮ&œŀĬŘŜŅĪňŗįĸŇĨœħƟŏĪňĵĭĔńĭıĸńĚĚŅĬ
ŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟ'ȮĽŌĚĔĺƞŅȮ80%ȮĽŜŅľĶńĭŏĝŊŘŀŏıĸŇĚŏľĸĺŐĸŃĔƠŅĞȮŐĸŃĽŌĚĔĺƞŅȮ
75% ĽŜŅľĶńĭŏĝŊŘŀŏıĸŇĚŐĕŖĚ 

ĮƤěěńĵĕƟŀĪňŗȮ2 ŀŀĔĞŇŏěĬĽƞĺĬŏĔŇĬŒĬœŀŏĽňĵȮĽŜŅľĶńĭŏĝŊŘŀŏıĸŇĚŐĔƠĽȮHigh 
Fire 3%  ĬŘŜŅĴńĬȮ5% ŏĝŊŘŀŏıĸŇĚŐĕŖĚȮ10# 

ĮƤěěńĵĕƟŀĪňŗȮ1ȮŀŋĦľĳŌĴŇœŀŏĽňĵ (Flue Gas) ĽŌĚĔĺƞŅŀŋĦľĳŌĴŇėĺŅĴħńĬœŀ
ĬŘŜŅŀŇŗĴĨńĺœĴƞŏĔŇĬȮ50oCȮĔƞŀĬŏĕƟŅȮEconomizer (ĵĔŏĺƟĬŏĝŊŘŀŏıĸŇĚĴňĞńĸŏĲŀĶƢȮ
ŀŋĦľĳŌĴŇœŀŏĽňĵĪŇŘĚœĴƞėĺĶĨŗŜŅĔĺƞŅȮ200oC) 
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ĮƤěěńĵĕƟŀĪňŗȮ4ȮĔŅĶėĺĭėŋĴȮBlow downȮŒľƟėƞŅȮTDS(Total Dissolved 
Solid)ĬŘŜŅŒĬľĴƟŀœŀĬŘŜŅŀĵŌƞŒĬĝƞĺĚȮ3,150 - 3,500 ppmȮŐĸŃŒľƟėƞŅȮTDS ŒĬ
ĬŘŜŅħŇĭĮƚŀĬœĴƞŏĔŇĬȮ165 ppm (ĮĶŃĔŅĻĔĶŃĪĶĺĚŀŋĨĽŅľĔĶĶĴŏĶŊŗŀĚ
ėŋĦĽĴĭńĨŇĕŀĚĬŘŜŅĽŜŅľĶńĭľĴƟŀĬŘŜŅĮƖȮ2549 : ĬŘŜŅĮƚŀĬľĴƟŀœŀĬŘŜŅȮėĺŅĴ
ĔĶŃħƟŅĚœĴƞŏĔŇĬȮ10 ppm pH 5.8 - 9.5 ĬŘŜŅŒĬľĴƟŀœŀĬŘŜŅ TDS œĴƞŏĔŇĬȮ3500 
ppm ŐĸŃȮpH 8.5-11.8 ) 
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ĮƤěěńĵĕƟŀĪňŗȮ5 ıŊŘĬįŇĺľĴƟŀœŀĬŘŜŅȮĪƞŀĽƞĚœŀĬŘŜŅĴňŀŋĦľĳŌĴŇœĴƞŏĔŇĬȮ50oC 

ĮƤěěńĵĕƟŀĪňŗȮ6 ěŜŅĬĺĬȮĔńĭħńĔœŀĬŘŜŅȮ&Steam Trap'ȮŏĽňĵœĴƞŏĔŇĬȮ10# 
&ŏĪňĵĭěŜŅĬĺĬĔńĭħńĔœŀĬŘŜŅĪńŘĚľĴħ' 

ĮƤěěńĵĕƟŀĪňŗȮ7 ĮĶŇĴŅĦėŀĬŏħĬŏĽĪ (Condensate) ĽƞĚėŊĬľĴƟŀœŀĬŘŜŅĽŌĚ
ĔĺƞŅȮ80%Ȯ&ĵĔŏĺƟĬėŀĬŏħĬŏĽĪœĴƞĽŃŀŅħ) 
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ĮƤěěńĵĕƟŀĪňŗȮ/ȮĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘŜŅȮ&œŀĬŘŜŅĪňŗįĸŇĨœħƟŏĪňĵĭĔńĭ
ıĸńĚĚŅĬŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟ'ȮĽŌĚĔĺƞŅȮ80% ĽŜŅľĶńĭŏĝŊŘŀŏıĸŇĚŏľĸĺŐĸŃĔƠŅĞȮĽŌĚ
ĔĺƞŅȮ75% ĽŜŅľĶńĭŏĝŊŘŀŏıĸŇĚŐĕŖĚ 
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Ҵ҃ҥ̓ ӋҴқҩҕҝҥҲҬҶҙҚҶҢҴҠҭңӥүӂүқӋӮҴ

Ҡҧҳ҉҉ҴқӂүқӋӮҴ

Ҭҳҏҧҳ҃ҫҕӨ Ӥ̓Ҵ ҭқӤҩҤ

үҺҕҭҢһңҶқӋӇҴҝӥүқҭңӥүӂүқӋӇҴ T1 90 oC

ҾүқҙҴҧҝҷқӋӇҴҝӥүқ hl1 377 kJ/kg

ҝҥҶңҴҗҥҊӋҴҾҠҴҲқӋӇҴҝӥүқ Vl 1.036 dm3/kg

ҝҥҶңҴҕқӋӇҴҝӥүқ WV 200,000                ҧҶҗҥҗӤүҩҳқ

ҝҥҶңҴҕқӋӇҴҥҲҜҴҤ (Blowdown) ҙҷӆҩҳҖӂҖӥҙҷӆ̓ҩҴңҖҳқҜҥҥҤҴ҃ҴҪ BD 20,000                   kg

ҩ̓ҴңҖҳқӂүқӋӇҴҙҷӆҞҧҶҗ P 9 bar

ҾүқҙҴҧҝҷӂүқӋӇҴ hg2 2,773.8                 kJ/kg

ҾүқҙҴҧҝҷқӋӇҴӁқҭңӥүӂүқӋӇҴ hl2 741                         kJ/kg

ҾүқҙҴҧҝҷӂүқӋӇҴҙҷӆ 100 ү҉ҪҴҾҍҧҾҍҷҤҬ (ҜҥҥҤҴ҃ҴҪ) hg100 2,675                     kJ/kg

ҾүқҙҴҧҝҷқӋӇҴҙҷӆ 100 ү҉ҪҴҾҍҧҾҍҷҤҬ (ҜҥҥҤҴ҃ҴҪ) hl100 419 kJ/kg

ӂүқӋӇҴҿҡҧҌ (Flash Steam) ҙҷӆҾ҃ҶҖ҄ ҸӇқҾңҹӆүҥҲҜҴҤқӋӇҴ (Blowdown)

FS = BDx(hl2-hl100)/(hg100-hl100) FS 2,854.61               kg

ӂүқӋӇҴҙҷӆҞҧҶҗ
W = WV / Vl   -  BD - FS W 170,195.58          kg/ҩҳқ

Ҡҧҳ҉҉ҴқҙҷӆүҤһӤӁқӂүқӋӇҴ (Steam Energy Output)
ST = W x (hg2-hl1)) ST 407,924.77          MJ/ҩҳқ

ĀÛÛàîä°âØöć 1 ÂóäèòÕÜäñëõØÙõáóßìâ­îăîÚČĈó
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įĸĔŅĶĨĶĺěĺńħĴňĮĶŃĽŇĪīŇĳŅıȮœħƟėƞŅĮĶŃĽŇĪīŇĳŅı 75.98% ĞŉŗĚĨŗŜŅĔĺƞŅ
ŏĔĦĤƢŐĬŃĬŜŅėŊŀȮ80% ĪŅĚőĶĚĚŅĬėĺĶĨĶĺěĺńħȮŐĸŃĮĶńĭĮĶŋĚȮŒĬĮƤěěńĵĪňŗĴň
įĸħńĚĬňŘ 

ĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıĔŅĶŏįŅœľĴƟ &ŀŀĔĞŇŏěĬĽƞĺĬŏĔŇĬŒĬœŀŏĽňĵ) 

ĨĶĺěĽŀĭŀŋĦľĳŌĴŇœŀŏĽňĵĪŇŘĚ 

 

Ҡҧҳ҉҉ҴқҝӥүқҊҴ҃ҾҌҹӮүҾҠҧҶ҉

Ӥ̓Ҵ̓ҩҴңҥӥүқ҄ү҉ҾҌҹӇүҾҠҧҶ҉ H 39.77 MJ/ҧҶҗҥ

ҝҥҶңҴҕҾҌҹӇүҾҠҧҶ҉ҝӥүқҾ҄ӥҴҭңӥүӂүқӋӇҴ F 13,500                   ҧҶҗҥҗӤүҩҳқ

ҝҥҶңҴҕ ҩ̓Ҵңҥӥүқ҄ү҉ҾҌҹӇүҾҠҧҶ҉ҙҷӆҝӥүқ (Fuel Used)

FU = F x H FU 536,895                MJ/ҩҳқ

ҝҥҲҬҶҙҚҶҢҴҠҭңӥүӂүқӋӇҴ (Boiler Efficiency)

BE = ST/ FU BE 75.98 %
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ŀŀĔĞŇŏěĬĽƞĺĬŏĔŇĬŒĬœŀŏĽňĵȮĽŜŅľĶńĭŏĝŊŘŀŏıĸŇĚŐĔƠĽȮHigh Fire 3%  
ĬŘŜŅĴńĬȮ5% ŏĝŊŘŀŏıĸŇĚŐĕŖĚȮ10# 
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ŀŋĦľĳŌĴŇĔƠŅĞœŀŏĽňĵĪŇŘĚ (Flue Gas) ĽŌĚĔĺƞŅȮŀŋĦľĳŌĴŇėĺŅĴħńĬœŀĬŘŜŅĪňŗįĸŇĨ
œĴƞŏĔŇĬȮ50 oC ĔƞŀĬŏĕƟŅȮEconomizer (ĵĔŏĺƟĬȮŏĝŊŘŀŏıĸŇĚĴňĞńĸŏĲŀĶƢȮŀŋĦľĳŌĴŇ
œĴƞĨŗŜŅĔĺƞŅȮ200 oC) 

ĽŅŏľĨŋĪňŗĪŜŅŒľƟŀŋĦľĳŌĴŇĔƠŅĞœŀŏĽňĵĽŌĚėŊŀ 

ıŊŘĬĪňŗįŇĺŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬĕŀĚľĴƟŀœŀĬŘŜŅȮĩƟŅıŊŘĬĪňŗĬƟŀĵŏĔŇĬœĮĔŖĪŜŅŒľƟ
ĮĶŃĽŇĪīŇĳŅıľĴƟŀœŀĬŘŜŅĨŗŜŅȮ&ŏĮƦĬĔŅĶŀŀĔŐĭĭľĴƟŀœŀĬŘŜŅȮėĺĶŏĮĸňŗĵĬľĴƟŀœŀ
ĬŘŜŅ' 
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¾ŏĕĴƞŅȮ&Soot) : ŏĕĴƞŅŏĔŇħĕŉŘĬěŅĔĔŅĶŏįŅœľĴƟ 

¾ĨŃĔĶńĬȮ&Scale) : ĨŃĔĶńĬŏĔŇħĕŉŘĬěŅĔĔŅĶĶĺĴĨńĺĕŀĚĽŅĶĸŃĸŅĵĪňŗŀĵŌƞŒĬ
ĬŘŜŅȮŏĔŇħŏĮƦĬĕŀĚŐĕŖĚŏĔŅŃĪňŗıŊŘĬįŇĺŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬħƟŅĬĬŘŜŅ 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

¾ŏĕĴƞŅħƟŅĬœĲ (Soot) 

 

 

 

¾ĨŃĔĶńĬ (Scale) 
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180 200 220 240 260 280 300 320 340 360 380 400

2.0 5.89 6.70 7.52 8.36 9.19 10.03 10.87 11.72 12.57 13.42 14.27 15.13

2.5 6.04 6.87 7.72 8.57 9.43 10.29 11.16 12.02 12.89 13.77 14.65 15.53

3.0 6.20 7.06 7.93 8.80 9.68 10.57 11.46 12.35 13.24 14.14 15.04 15.95

3.5 6.37 7.25 8.15 9.05 9.95 10.86 11.77 12.69 13.61 14.53 15.46 16.38

4.0 6.55 7.46 8.38 9.31 10.24 11.17 12.11 13.05 14.00 14.94 15.90 16.86

4.5 6.75 7.68 8.63 9.58 10.54 11.50 12.46 13.43 14.41 15.38 16.37 17.35

5.0 6.95 7.91 8.89 9.87 10.86 11.85 12.84 13.84 14.84 15.85 16.86 17.88

5.5 7.17 8.16 9.17 10.18 11.20 12.22 13.24 14.27 15.31 16.35 17.39 18.44

6.0 7.40 8.42 9.46 10.51 11.56 12.62 13.67 14.74 15.81 16.88 17.95 19.04

6.5 7.65 8.71 9.78 10.86 11.95 13.04 14.13 15.23 16.34 17.44 18.56 19.67

7.0 7.92 9.00 10.12 11.24 12.36 13.49 14.63 15.76 16.90 18.05 19.20 20.36

7.5 8.20 9.33 10.49 11.56 12.81 13.98 15.15 16.33 17.52 18.70 19.90 21.09

8.0 8.50 9.68 10.88 12.08 13.29 14.50 15.72 16.95 18.17 19.41 20.64 21.89

8.5 8.84 10.06 11.31 12.56 13.81 15.07 16.34 17.61 18.88 20.16 21.45 22.74

9.0 9.20 10.47 11.77 13.07 14.37 14.37 17.00 18.32 19.65 20.99 22.32 23.67

ÜäõâóÔîîÂÌõÿÉÚĂÚăîÿëöã

 (%)

îùÔìáúâõăîÿëöãîîÂÉóÂÜæ¬îÈ (°C)
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180 200 220 240 260 280 300 320 340 360 380 400

2.0 5.89 6.70 7.52 8.36 9.19 10.03 10.87 11.72 12.57 13.42 14.27 15.13

2.5 6.04 6.87 7.72 8.57 9.43 10.29 11.16 12.02 12.89 13.77 14.65 15.53

3.0 6.20 7.06 7.93 8.80 9.68 10.57 11.46 12.35 13.24 14.14 15.04 15.95

3.5 6.37 7.25 8.15 9.05 9.95 10.86 11.77 12.69 13.61 14.53 15.46 16.38

4.0 6.55 7.46 8.38 9.31 10.24 11.17 12.11 13.05 14.00 14.94 15.90 16.86

4.5 6.75 7.68 8.63 9.58 10.54 11.50 12.46 13.43 14.41 15.38 16.37 17.35

5.0 6.95 7.91 8.89 9.87 10.86 11.85 12.84 13.84 14.84 15.85 16.86 17.88

5.5 7.17 8.16 9.17 10.18 11.20 12.22 13.24 14.27 15.31 16.35 17.39 18.44

6.0 7.40 8.42 9.46 10.51 11.56 12.62 13.67 14.74 15.81 16.88 17.95 19.04

6.5 7.65 8.71 9.78 10.86 11.95 13.04 14.13 15.23 16.34 17.44 18.56 19.67

7.0 7.92 9.00 10.12 11.24 12.36 13.49 14.63 15.76 16.90 18.05 19.20 20.36

7.5 8.20 9.33 10.49 11.56 12.81 13.98 15.15 16.33 17.52 18.70 19.90 21.09

8.0 8.50 9.68 10.88 12.08 13.29 14.50 15.72 16.95 18.17 19.41 20.64 21.89

8.5 8.84 10.06 11.31 12.56 13.81 15.07 16.34 17.61 18.88 20.16 21.45 22.74

9.0 9.20 10.47 11.77 13.07 14.37 14.37 17.00 18.32 19.65 20.99 22.32 23.67

ÜäõâóÔîîÂÌõÿÉÚĂÚăîÿëöã

 (%)

îùÔìáúâõăîÿëöãîîÂÉóÂÜæ¬îÈ (°C)



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ҩ̓ҴңҬһҏҾҬҷҤ҃ӤүқҝҥҳҜҝҥҺ҉

Ҭҳҏҧҳ҃ҫҕӨ Ӥ̓Ҵ ҭқӤҩҤ

ҥӥүҤҧҲүү҃ҍҶҾҊқҬӤҩқҾ҃Ҷқ҃ӤүқҝҥҳҜҝҥҺ҉ OBefore 8 %

үҺҕҭҢһңҶ҃ӦҴҍӂүҾҬҷҤ҃ӤүқҝҥҳҜҝҥҺ҉ TBefore 340
oC

ҩ̓ҴңҬһҏҾҬҷҤҙҷӆ҃ӤүқҝҥҳҜҝҥҺ҉ LO 18.17 %

ҩ̓ҴңҬһҏҾҬҷҤҭҧҳ҉ҝҥҳҜҝҥҺ҉ҭҥҹүҗҴңҾ҃ҕғӨҿқҲқӋҴ

қ҄ҶҖҾҌҹӇүҾҠҧҶ҉(ҿ҄Ӆ҉ Ҿҭҧҩ Ӧ҃Ҵҍ) Ҿҭҧҩ

ҥӥүҤҧҲүү҃ҍҶҾҊқҬӤҩқҾ҃Ҷқҭҧҳ҉ҝҥҳҜҝҥҺ҉ OAfter 5 %

ҩ̓ҴңҖҳқӂүқӋӇҴҙҷӆҞҧҶҗ P 9 ҜҴҥӨ

үҺҕҭҢһңҶӂүқӋӇҴҙҷӆ̓ҩҴңҖҳқҙҷӆҞҧҶҗ T21 175
oC

үҺҕҭҢһңҶ҃ӦҴҍӂүҾҬҷҤҗҴңҾ҃ҕғӨ

T22 = T21 +50 oC T22 225
oC

ҩ̓ҴңҬһҏҾҬҷҤҭҧҳ҉ҝҥҳҜҝҥҺ҉ҭҥҹүҗҴңҾ҃ҕғӨҿқҲқӋҴ LN 9.135 %

ҝҥҶңҴҕҾҌҹӇүҾҠҧҶ҉ҙҷӆӁҌӥҗӤүҩҳқ(ҾҋҧҷӆҤ) FD 13,500              ҭқӤҩҤҗӤүҩҳқ

ҾҌҹӇүҾҠҧҶ҉ҙҷӆҝҥҲҭҤҳҖӂҖӥ (Fuel Saving)

FS = F x (1-(100-LO)/(100-LN)) FS 1342.3ҭқӤҩҤҗӤүҩҳқ

ҊӋҴқҩқҩҳқҙӋҴ҉ҴқҭҥҹүҩҳқҾҖҶқҭңӥүӂүқӋӇҴҗӤүҝҷ DY 300 ҩҳқҗӤүҝҷ

ҾҌҹӇүҾҠҧҶ҉ҙҷӆҝҥҲҭҤҳҖӂҖӥҗӤүҝҷ (FSY=FSxDY) FSY 402,705            ҭқӤҩҤҗӤүҝҷ

ҥҴ̓Ҵ̓ӤҴҾҌҹӇүҾҠҧҶ҉ FC 20ҜҴҙҗӤүҭқӤҩҤ

Ӥ̓ҴӁҌӥҊӤҴҤҠҧҳ҉ҴқҙҷӆҝҥҲҭҤҳҖӂҖӥ

CSY = FSY x C CSY 8,054,091        ҜҴҙҗӤүҝҷ

Ӥ̓ҴӁҌӥҊӤҴҤӁқҜӋҴҥҺ҉ҥҳ҃ҫҴ MC 120,000 ҜҴҙҗӤүҝҷ

ҥҲҤҲҾҩҧҴ҃Ҵҥ̓ҹқҙҺқ ROI 0.01                   ҝҷ

ĀÛÛàîä°âØöć 2 ÂóäÜäñÿâõÚÂóäëúÎÿëöãÉóÂîîÂÌõÿÉÚë¬èÚÿÂõÚĂÚăîÿëöãĀæñîùÔìáúâõăîÿëöã



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ĴňĔŅĶėĺĭėŋĴȮBlowdown ŒľƟėƞŅȮTDS (Total Dissolved Solid)ȮĬŘŜŅŒĬľĴƟŀ
œŀĬŘŜŅŀĵŌƞŒĬĝƞĺĚȮ3,150 - 3,500 ppmȮŐĸŃȮŒľƟėƞŅȮTDS ŒĬĬŘŜŅħŇĭĮƚŀĬœĴƞŏĔŇĬȮ165 
ppm (ĮĶŃĔŅĻĔĶŃĪĶĺĚŀŋĨĽŅľĔĶĶĴŏĶŊŗŀĚėŋĦĽĴĭńĨŇĕŀĚĬŘŜŅĽŜŅľĶńĭľĴƟŀĬŘŜŅĮƖȮ
2549 : ĬŘŜŅħŇĭĮƚŀĬľĴƟŀœŀĬŘŜŅȮėĺŅĴĔĶŃħƟŅĚœĴƞŏĔŇĬȮ10 ppm pH 5.8-9.5 ĬŘŜŅŒĬ
ľĴƟŀœŀĬŘŜŅ TDS œĴƞŏĔŇĬȮ3500 ppm ŐĸŃȮpH 8.5 - 11.8 ) 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

Ҭҳҏҧҳ҃ҫҕӨ Ӥ̓Ҵ ҭқӤҩҤ

ҝҥҲҬҶҙҚҶҢҴҠҭңӥүӂүқӋӇҴ BE 75.77%

җӥқҙҺққӋӇҴҝӥүқҭңӥүӂүқӋӇҴ

ҿҭҧӤ҉қӋӇҴҖҶҜ қӋӇҴҜҴҖҴҧ

ҝҥҶңҴҕқӋӇҴҝӥүқҭңӥүӂүқӋӇҴ W 5,200                    Ҷ̓ҩҗӤүҾҖҹүқ

ҥҴ̓Ҵ̓ӤҴқӋӇҴҖҶҜ CW 5                            ҜҴҙҗӤү̓ Ҷҩ

Ӥ̓ҴӁҌҊӤҴҤҬҴҥҾ̓ңҷӁқ҃ҴҥҝҥҳҜҝҥҺ҉̓ҺҕҢҴҠқӋӇҴҝӥүқҭңӥүӂүқӋӇҴ (җӤүҾҖҹүқ) CC 56,000                  ҜҴҙҗӤүҾҖҹүқ

ҭңҴҤҾҭҗҺ ҥҩң̓ӤҴӁҌӥҊӤҴҤҬҴҥҾ̓ңҷҙҷӆӁҌӥӁқ҃ҴҥҝҥҳҜ̓ҺҕҢҴҠқӋӇҴҙҳӇ҉ҭңҖ
җӥқҙҺққӋӇҴҖҶҜҝӥүқҭңӥүӂүқӋӇҴ (Total Water Cost)

TWC = (WxWC+CC)/W TWC 15.77 ҜҴҙҗӤү̓ Ҷҩ

ĀÛÛàîä°âØöć 3 ÂóäÜäòÛÜäùÈÚČĈóäñÛóã (Blowdown)



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

Һ̓ҕҬңҜҳҗҶқӋӇҴ҃ӤүқҝҥҳҜҝҥҺ҉

үҺҕҭҢһңҶқӋӇҴҖҶҜҝӥүқҭңӥүӂүқӋӇҴ T1 30 oC

ҾүқҙҴҧҝҷқӋӇҴҖҶҜҝӥүқ (ҊҴ҃җҴҥҴ҉ӂүқӋӇҴ ҢҴ̓Ҟқҩ҃ҙҷӆ 1 ҌӤү҉ hl) hl1 125.2 kJ/kg

TDS қӋӇҴҖҶҜҝӥүқ D11 215 ppm

TDS қӋӇҴӁқҭңӥүӂүқӋӇҴ D12 2000 ppm

үҳҗҥҴҬӤҩққӋӇҴҥҲҜҴҤ (Total Blowdown Rate)

%TBD1 = D11/(D12-D11) %TBD1 12% %

ҝҥҶңҴҕқӋӇҴҥҲҜҴҤ (Blowdown) ҊҴ҃ҭңӥүӂүқӋӇҴ

ҩ̓ҴңҖҳқӂүқӋӇҴҙҷӆҞҧҶҗ P 9 bar

ҾүқҙҴҧҝҷӂүқӋӇҴ (ҊҴ҃җҴҥҴ҉ӂүқӋӇҴүҶӆңҗҳҩ ҢҴ̓Ҟқҩ҃ 1 ҌӤү҉ hg) hg2 2,773.8                kJ/kg

ҾүқҙҴҧҝҷқӋӇҴӁқҭңӥүӂүқӋӇҴ (ҊҴ҃җҴҥҴ҉ӂүқӋӇҴүҶӆңҗҳҩ ҢҴ̓Ҟқҩ҃ 1 ҌӤү҉ hl) hl2 741                        kJ/kg

ҝҥҶңҴҕ Ҵ҃ҥҥҲҜҴҤқӋӇҴ (Blowdown) ҙҷӆ̓ҩҴңҖҳқҜҥҥҤҴ҃ҴҪ BD 20,000                  kg/ҩҳқ

ҾүқҙҴҧҝҷӂүқӋӇҴҙҷӆ 100 ү҉ҪҴҾҍҧҾҍҷҤҬ (ҜҥҥҤҴ҃ҴҪ) hg100 2,675                    kJ/kg

ҾүқҙҴҧҝҷқӋӇҴҙҷӆ 100 ү҉ҪҴҾҍҧҾҍҷҤҬ (ҜҥҥҤҴ҃ҴҪ) hl100 419 kJ/kg

ӂүқӋӇҴҿҡҧҌ (Flash Steam) ҙҷӆҾ҃ҶҖ҄ ҸӇқҾңҹӆүҥҲҜҴҤқӋӇҴ (Blowdown)

FS = BDx(hl2-hl100)/(hg100-hl100) FS 2,854.61              kg

ҊӋҴқҩқҩҳқҙӋҴ҉ҴқҗӤүҾҖҹүқ DM 26                          ҩҳқҗӤүҾҖҹүқ

ҝҥҶңҴҕқӋӇҴҥҲҜҴҤҊҴ҃ҭңӥүӂүқӋӇҴ (Total Blowdown) 

TBD1 = (BD+FS)xDM TBD1 594,219.86         kg/ҾҖҹүқ



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

Һ̓ҕҬңҜҳҗҶқӋӇҴҭҧҳ҉ҝҥҳҜҝҥҺ҉

TDS қӋӇҴҖҶҜҝӥүқ D21 30 ppm

TDS қӋӇҴӁқҭңӥүӂүқӋӇҴ D22 3500 ppm

үҳҗҥҴҬӤҩққӋӇҴҥҲҜҴҤ (Total Blowdown Rate)

%TBD2 = D21/(D22-D21) %TBD2 1% %

ҝҥҶңҴҕқӋӇҴҥҲҜҴҤҙҷӆҬҴңҴҥҘҧҖҧ҉ӂҖӥ (TBD Saving )

TBDS = TBD1 x [1-(%TBD1/%TBD2)] TBDS 551,567.93         kg/ҾҖҹүқ

җӥқҙҺққӋӇҴҙҷӆҝҥҲҭҤҳҖӂҖӥ (Total Water Cost Saving)

TWCS = [TBDSxTWC /(1,000+C31)] TWCS 8,697.80              ҜҴҙҗӤүҾҖҹүқ



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

җӥқҙҺқҠҧҳ҉҉ҴқҙҷӆҝҥҲҭҤҳҖӂҖӥ

ҌқҶҖҾҌҹӇүҾҠҧҶ҉ қӋӇҴңҳқҾҗҴҍҷ ҧҶҗҥ

Ӥ̓Ҵ̓ҩҴңҥӥүқҾҌҹӇүҾҠҧҶ҉ H 39.77 MJ/ҧҶҗҥ

ҥҴ̓ҴҾҌҹӇүҾҠҧҶ҉ FC 20 ҜҴҙҗӤүҧҶҗҥ

ҝҥҶңҴҕҾҌҹӇүҾҠҧҶ҉ҙҷӆҝҥҲҭҤҳҖӂҖӥ (Fuel Unit Saving)

FUS = TBDS x (hl2-hl1)/(1000 x H x BE) FUS 11,271.61            ҧҶҗҥҗӤүҾҖҹүқ

җӥқҙҺқҠҧҳ҉҉ҴқҙҷӆҝҥҲҭҤҳҖӂҖӥ

FCS = FUS x FC FCS 225,432.13         ҜҴҙҗӤүҾҖҹүқ

ҞҧҝҥҲҭҤҳҖҠҧҳ҉҉ҴқҿҧҲқӋӇҴ (Total Cost Saving)

TCS = TWCS+FCS TCS 234,129.93         ҜҴҙҗӤүҾҖҹүқ

Ҿ҉Ҷқҧ҉ҙҺқӁқ҃ҴҥҝҥҳҜҝҥҺ҉̓ҺҕҢҴҠқӋӇҴ I 2,000,000.00      ҜҴҙ

ҞҧҗүҜҿҙқ҃Ҵҥҧ҉ҙҺқ

ROI = I/(TCSx12) ROI 0.71                      ҝҷ



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬįƞŅĬıŊŘĬįŇĺȮėŊŀȮĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬįƞŅĬıŊŘĬįŇĺĕŀĚ
ĺńĨĩŋĪňŗĴňŀŋĦľĳŌĴŇĽŌĚĔĺƞŅŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻĪŜŅŒľƟĺńĨĩŋĴňŀŋĦľĳŌĴŇĸħĸĚĞŉŗĚŒĬĶŃĭĭ
œŀĬŜŘŅĬńŘĬȮĬŀĔěŅĔěŃĽŌĠŏĽňĵėĺŅĴĶƟŀĬŐĸƟĺĵńĚĽƞĚįĸŒľƟœŀĬŜŘŅĪňŗĽƞĚěƞŅĵœĮĵńĚ
ŀŋĮĔĶĦƢĴňėŋĦĳŅıĸħĸĚ ħńĚĬńŘĬěŉĚėĺĶľŋƟĴĜĬĺĬľĴƟŀœŀĬŘŜŅĶŃĭĭĪƞŀĽƞĚěƞŅĵœŀĬŘŜŅ
ŐĸŃŀŋĮĔĶĦƢŒĝƟœŀĬŘŜŅȮőħĵĔŅĶĬŜŅĜĬĺĬėĺŅĴĶƟŀĬĴŅľƞŀľŋƟĴıŊŘĬįŇĺĪňŗĴňŀŋĦľĳŌĴŇ
ŐĨĔĨƞŅĚěŅĔŀŋĦľĳŌĴŇĭĶĶĵŅĔŅĻŐĺħĸƟŀĴ 

 œŀĬŘŜŅ 
ŀŋĦľĳŌĴŇȮ
180°C 

ĭĶĶĵŅĔŅĻȮ 
ŀŋĦľĳŌĴŇȮ
13°C 

ŀŋĦľĳŌĴŇȮıŊŘĬįŇĺĪƞŀȮ 
175°C 

œŀĬŘŜŅȮ 
ŀŋĦľĳŌĴŇȮ
200°C 

ŀŋĦľĳŌĴŇȮıŊŘĬįŇĺ
ĜĬĺĬȮ50°C 

ĜĬĺĬĔńĬėĺŅĴĶƟŀĬ 
ĸħĔŅĶĽŌĠŏĽňĵėĺŅĴĶƟŀĬ 

œĴƞľŋƟĴĜĬĺĬ ľŋƟĴĜĬĺĬ 



ÚóãăßÒúäã° ÿÖõâëõÚèóÔõË  

ĝĬŇħĕŀĚĺńĽħŋ 

ĜĬĺĬ 
ĮĶŃŏĳĪ 

ŀŋĦľĳŌĴŇŒĝƟĚŅĬ 

ĮĸŀħĳńĵȮ(°C) 

ĽĳŅıĔŅĶĬŜŅėĺŅĴĶƟŀĬ 

&W/m.K) 
ěŋħŏħƞĬ 

ŐŀĽŏĭĨĨŀĽȮ&Asbestos) 

ĪĶĚĔĶŃĭŀĔȮľĴŅĵŏĸĕȮ/ 

ŐįƞĬȮľĴŅĵŏĸĕȮ0 

33. 

13. 

œĴƞŏĔŇĬȮ.,.24Ȯ-Ȯ.,.26 

œĴƞŏĔŇĬȮ.,.2/Ȯ-Ȯ.,.24 

ĔŅĶĨŇħĨńŘĚĽŃħĺĔȮŏľĴŅŃĽĴĔńĭĭĶŇŏĺĦĪňŗĴňĔŅĶ

ĽńŗĬĽŃŏĪŊŀĬ 

įƟŅľƞĴĪĬėĺŅĴĶƟŀĬ 

ŏĝŊŀĔĜĬĺĬ 
2..   

ĔŅĶĨŇħĨńŘĚĽŃħĺĔȮĽŅĴŅĶĩĩŀħœħƟ 

ŏľĴŅŃĽĴĔńĭĺŅĸƢĺľĬƟŅŐĮĸĬ 

ŒĵľŇĬȮ&Rock Woll) 

ŐįƞĬ 

ĪĶĚĔĶŃĭŀĔ 

Őĩĭ 

  

2..Ȯ-Ȯ4.. 
œĴƞŏĔŇĬȮ.,.12Ȯ-Ȯ.,.2/ 

ŏľĴŅŃĽĴĔńĭŀŋĦľĳŌĴŇĽŌĚȮŒĝƟŏĮƦĬĜĬĺĬĕŀĚ

ľĴƟŀœŀĬŘŜŅȮĩńĚȮĪƞŀȮŐĸŃȮĪŅĚœĲȮŏĮƦĬĨƟĬ 

ȮŐįƞĬ 

ľĴŅĵŏĸĕȮ/Ȯ6 K-24 K 

ľĴŅĵŏĸĕȮ0Ȯ/.ȮK-96 K 

ľĴŅĵŏĸĕȮ1Ȯ74ȮK 

ĪĶĚĔĶŃĭŀĔȮľĴŅĵŏĸĕȮ/ 

Őĩĭ 

1..Ȯ-Ȯ13. 

œĴƞŏĔŇĬȮ.,.24Ȯ-Ȯ.,.12 

œĴƞŏĔŇĬȮ.,.27Ȯ-Ȯ.,.1/ 

œĴƞŏĔŇĬȮ.,.12 

œĴƞŏĔŇĬȮ.,.10 

œĴƞŏĔŇĬȮ.,.17 

ŏĮƦĬĺńĽħŋĜĬĺĬĪňŗĬŇĵĴŒĝƟĔńĬĴŅĔĪňŗĽŋħȮĽĳŅı

ĔŅĶĬŜŅėĺŅĴĶƟŀĬĨŗŜŅėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĔļŅ

ŀŋĦľĳŌĴŇœħƟħň 

ŐėĸŏĞňĵĴĞŇĸŇŏĔĨȮ

(Calcium Silicate) 

ŐįƞĬȮȮȮȮ 

ľĴŅĵŏĸĕȮ/Ȯ/*...Ȯ°C 
ĪĶĚĔĶŃĭŀĔȮ 

ľĴŅĵŏĸĕȮ0Ȯ43.Ȯ°C 

43. 
œĴƞŏĔŇĬȮ.,.3. 

œĴƞŏĔŇĬȮ.,.24 

ĴňėĺŅĴŐĕŖĚŐĶĚĴŅĔĩƟŅĪŜŅŏĮƦĬŐĭĭĽŜŅŏĶŖěĶŌĮȮ

ĔŅĶĨŇħĨńŘĚĚƞŅĵŐĸŃĴňėĺŅĴĪĬĪŅĬœħƟħň 
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Ҭҳҏҧҳ҃ҫҕӨ Ӥ̓Ҵ ҭқӤҩҤ

ӥ҄үңһҧ҃ҴҥҙӋҴ҉Ҵқ

ҝҥҲҬҶҙҚҶҢҴҠҭңӥүӂүқӋӇҴ BE 75.70%  

ҌҳӆҩӀң҉҃ҴҥҙӋҴ҉ҴқҗӤүҩҳқ Hr 16                      ҌҳӆҩӀң҉җӤүҩҳқ

ҩҳқҙӋҴ҉ҴқҗӤүҝҷ DY 300                    ҩҳқҗӤүҝҷ

ҌқҶҖҾҌҹӇүҾҠҧҶ҉ қӋӇҴңҳқҾҗҴ

ҭқӤҩҤҾҌҹӇүҾҠҧҶ҉ ҧҶҗҥ

Ӥ̓Ҵ̓ҩҴңҥӥүқҾҌҹӇүҾҠҧҶ҉ HV 39.77                MJ/ҭқӤҩҤ

ҥҴ̓ҴҾҌҹӇүҾҠҧҶ҉ C 20                      ҜҴҙ

ĀÛÛàîä°âØöć 4 ÂóäÅČóÚèÔÅèóâä­îÚëúÎÿëöãØ¬îë¬ÈăîÚČĈó
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Ӥ҃үқ҃ҴҥҝҥҳҜҝҥҺ҉

ҩ̓ҴңҖҳқӂүқӋӇҴӁқҙӤү P 7 ҜҴҥӨ

үҺҕҭҢһңҶҞҶҩҙӤү (ҾҙӤҴ҃ҳҜүҺҕҭҢһңҶӂүқӋӇҴ ҖһҗҴҥҴ҉ӂүқӋӇҴ) T1 160 oC

үҺҕҭҢһңҶҞҶҩҋқҩқ ҥ҃ҕҷңҷ҃ҴҥҭҺӥңҋқҩқҿҧӥҩ (ҘӥҴҾ҃Ҷқ 50 oC ҾҬҹӆүңҬҢҴҠҿҧӥҩ) T2 120 oC

ҾҬӥқҞӤҴҪһқҤӨ҃ҧҴ҉ҙӤүҙҷӆӂңӤӂҖӥҭҺӥңҋқҩқ D1 2 in (қҶӇҩ)

ҾҬӥқҞӤҴҪһқҤӨ҃ҧҴ҉ҢҴҤқү҃ҙҷӆҭҺӥңҋқҩқҿҧӥҩ D2 3 in (қҶӇҩ)

ҾҝҶҖҗҴҥҴ҉҃ҴҥҬһҏҾҬҷҤ̓ҩҴңҥӥүқ҄ү҉ҠҶӇқҞҶҩ HL1 0.39 kW/m/ҌҳӆҩӀң҉

ҘӥҴҾҝӅқҙӤүӂңӤҭҺӥңҋқҩқӁҌӥ̓ӤҴүҺҕҢһңҶӂүқӋӇҴ ҿҧҲҾҬӥқҞӤҴҪһқҤӨ҃ҧҴ҉ҙӤүӂүқӋӇҴ
ҘӥҴҾҝӅқ҃ҥҕҷҙӤүҭҺӥңҋқҩқӁҌӥ̓ӤҴүҺҕҢһңҶҢҴҤқү҃  ҿҧҲҾҬӥқҞӤҴҪһқҤӨ҃ҧҴ҉ҾҋҧҷӆҤ 
ҢҴҤқү҃ҙҷӆҭҺӥңҋқҩқ ( ҥ҃ҕҷҋқҩқҌӋҴҥҺҖ)
ҩ̓ҴңҤҴҩҙӤү 50 Ҿңҗҥ

ӥ҄үҗӤүҭқӥҴҿҝҧқ 2 Ҿңҗҥ

ҩҴҧӨҩ 1 Ҿңҗҥ

ҩ̓ҴңҤҴҩҙӤү + (0.4 x ҊӋҴқҩқ҄ ӥүҗӤүҭқӥҴҿҝҧқ) + (1.2 x ҊӋҴқҩқҩҴҧӨҩ) L 52 Ҿңҗҥ

ҩ̓ҴңҥӥүқҬһҏҾҬҷҤҙҳӇ҉ҭңҖ҃ӤүқҝҥҳҜҝҥҺ҉ (Total Heat Loss1)

THL1 = HL1 x L x Hr x DY THL1 97,344.00        kWh/y
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ҭҧҳ҉ҝҥҳҜҝҥҺ҉ (ҾҝҧҷӆҤқҭҥҹүҗҶҖҗҳӇ҉ҋқҩқ)

Ҿҧҹү҃ ҩ̓ҴңҭқҴҋқҩқҊҴ҃ҢҴ̓Ҟқҩ҃ ҭҥҹүӀҝҥҿ҃ҥң 3E Plus in 1.5 in (қҶӇҩ)

( ҩ̓ҴңҭқҴ҄ү҉ҋқҩқ̓ҩҴңҥӥүқҙҷӆҾҭңҴҲҬңҙҴ҉ҾҪҥҫҒҪҴҬҗҥӨ ӀҖҤӁҌӥҾҬӥқ 38 mm

ҞӤҴқҪһқҤӨ҃ҧҴ҉ҙӤү ҿҧҲүҺҕҭҢһңҶҙӤү)

Ҿҧҹү҃ҌқҶҖҋқҩқ ҋқҩқӁҤҿ҃ ӥҩ

Ҵ҃ҥҬһҏҾҬҷҤ̓ҩҴңҥӥүқ̓ҩҴңҥӥүқҭҧҳ҉җҶҖҗҳӇ҉ҭҥҹүҾҝҧҷӆҤқҋқҩқҙҷӆҾҧҹү҃  HL2 36.76 W/m

ҕ үҺҕҭҢһңҶҞҶҩҙӤү 0.03676 kW/m

үҺҕҭҢһңҶҭҧҳ҉ҭҺӥңҋқҩқ 44.23 oC

ҩ̓ҴңҥӥүқҬһҏҾҬҷҤҙҳӇ҉ҭңҖҭҧҳ҉ҝҥҳҜҝҥҺ҉җӤүҝҷ  (Total Heat Loss2)

THL2 = HL2 x L x Hr x DY THL2 9,175.30          kWh/y
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Ҵ҃ҥҬһҏҾҬҷҤ̓ҩҴңҥӥүқҙҷӆҧҖҧ҉ҿҧҲҞҧҝҥҲҭҤҳҖ

Ҵ҃ҥҬһҏҾҬҷҤ̓ҩҴңҥӥүқҙҷӆҧҖҧ҉ (Total Heat Loss Saving)

THS = THL1 - THL2  THS 88,168.70        kWh/y

THS = THS x 3.6 317,407.33      MJ/y

ҾҌҹӇүҾҠҧҶ҉ҙҷӆҝҥҲҭҤҳҖӂҖӥ (Fuel Saving)

FS = THS / (HV x BE) FS 10,543.03        ҧҶҗҥҗӤүҝҷ

Ӥ̓ҴҾҌҹӇүҾҠҧҶ҉ҙҷӆҝҥҲҭҤҳҖӂҖӥ (Fuel Cost Saving)

FCS = FS x C FCS 210,860.62      ҜҴҙҗӤүҝҷ

Ҿ҉Ҷқҧ҉ҙҺқҋқҩқ I 50,000.00        ҜҴҙ

ҞҧҗүҜҿҙқ҃Ҵҥҧ҉ҙҺқ

ROI = I/FCS ROI 0.24                   ҝҷ
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ĔŅĶĨĶĺěĽŀĭĔńĭħńĔœŀĬŘŜŅȮ 

ĺŇīňĔŅĶĨĶĺěĽŀĭĔńĭħńĔœŀĬŘŜŅȮĽŅĴŅĶĩĨĶĺěĽŀĭœħƟľĸŅĵĺŇīňħńĚĬňŘ 

1. ĨŇħĨńŘĚĺŅĸƢĺľĸńĚĔńĭħńĔœŀĬŜŘŅŏıŊŗŀŒĝƟĨĶĺěĽŀĭĔńĭħńĔœŀĬŜŘŅĺƞŅĶńŗĺľĶŊŀœĴƞ 

 ĺŅĸƢĺěƞŅĵȮŏĮƕħ-ĮƕħħƟĺĵĴŊŀȮĬŜŅ
ėŀĬŏħĬŏĽĪĔĸńĭľĴƟŀœŀĬŘŜŅȮŏĴŊŗŀ
ĨƟŀĚĔŅĶĨĶĺěĽŀĭȮĔńĭħńĔœŀĬŘŜŅȮ
ŒľƟĪŜŅĔŅĶĮƕħ ĺŅĸƢĺŏĮƕħ-ĮƕħħƟĺĵĴŊŀȮľĸńĚĔńĭħńĔœŀĬŘŜŅȮ

ŐĸŃĺŅĸƢĺĬŜŅėŀĬŏħĬŏĽĪĔĸńĭľĴƟŀœŀ
ĬŘŜŅȮŏĴŊŗŀĨƟŀĚĔŅĶĨĶĺěĽŀĭȮĔńĭħńĔœŀĬŘŜŅȮ
ŒľƟĪŜŅĔŅĶŏĮƕħ 

ĪƞŀėŀĬŏħĬŏĽĪȮĬŜŅĔĸńĭľĴƟŀœŀĬŘŜŅ 
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ĔŅĶĨĶĺěĽŀĭĔńĭħńĔœŀĬŘŜŅȮ 

2.ȮĨŇħĨńŘĚȮSightȮGlassȮĪňŗħƟŅĬľĸńĚĕŀĚĔńĭħńĔœŀĬŘŜŅŏıŊŗŀĨĶĺěĽŀĭĔŅĶ
ĪŜŅĚŅĬĕŀĚĔńĭħńĔœŀĬŘŜŅȮŐĸŃħŌœŀĬŘŜŅĶńŗĺ 
 

ŏĴŊŗŀĔńĭħńĔœŀĬŘŜŅĪŜŅĚŅĬȮěŃĮĸƞŀĵ 
ėŀĬŏħĬŏĽĪŀŀĔĴŅȮĪŜŅŒľƟĸŌĔĭŀĸ
ŏėĸŊŗŀĬĪňŗŒľƟŏľŖĬȮŐĸŃŏĴŊŗŀĔńĭħńĔœŀĬŘŜŅ 
ĮƕħȮĸŌĔĭŀĸěŃľĵŋħ 
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ĔŅĶĨĶĺěĽŀĭĔńĭħńĔœŀĬŘŜŅȮ 

3. ĔŅĶŒĝƟŏėĶŊŗŀĚĺńħŀŋĦľĳŌĴŇĨĶĺěĽŀĭĔńĭħńĔœŀĬŜŘŅŀŋĦľĳŌĴŇħƟŅĬŏĕƟŅŐĸŃ
ŀŀĔĕŀĚĔńĭħńĔœŀĬŜŘŅ ĩƟŅœĴƞŐĨĔĨƞŅĚĔńĬŐĽħĚĺƞŅĔńĭħńĔœŀĬŜŘŅĪŜŅĚŅĬ
ĨĸŀħŏĺĸŅľĶŊŀĶńŗĺ 

4. ĔŅĶŒĝƟŏėĶŊŗŀĚŀńĸĨĶŅőĞĬŇĔĽƢĨĶĺěĽŀĭľĶŊŀŒĝƟŏėĶŊŗŀĚĪħĽŀĭĨĶĺěĺńħ
ĔńĭħńĔœŀĬŜŘŅ &ŀŅĻńĵįŌƟŏĝňŗĵĺĝŅĠ' 
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ҜҥҶҫҳҙ....ҾүӅқҊҷ..............

ҭңҴҤҾҧ҄  Steam Trap 1 2 3 4 5 6 7 8

Ҥҷӆҭӥү ҾҙүҥӨӀңӂҖқҴңҶ̓ ҾҙүҥӨӀңӂҖқҴңҶ̓ ҾҙүҥӨӀңӂҖқҴңҶ̓ ҾҙүҥӨӀңӂҖқҴңҶ̓ ҾҙүҥӨӀңӂҖқҴңҶ̓ ҧһ҃ҧүҤ ҧһ҃ҧүҤ ҧһ҃ҧүҤ

ҌқҶҖ Spirex Sarco Spirex Sarco Spirex Sarco Spirex Sarco Spirex Sarco Spirex Sarco Spirex Sarco Spirex Sarco

қ҄ҴҖ(mm) 25 25 25 25 25 25 25 25

җӋҴҿҭқӤ҉җҶҖҗҳӇ҉ Header1 Header2 ҙӤүҾңқ ҙӤүҾңқ ҙӤүҬӤ҉ ҧһ҃ҥҷҖ1 ҧһ҃ҥҷҖ2 ҧһ҃ҥҷҖ3

ҩҶҚҷ҃ҴҥҗҥҩҊҬүҜ҃Ҵҥҥҳӆҩ җҥҩҊsign glassҗҥҩҊsign glassҗҥҩҊsign glassҗҥҩҊsign glassҗҥҩҊsign glass thermo dif thermo dif thermo dif

Ҟҧ҃ҴҥҗҥҩҊҬүҜ(Ok or Fail)

ҩҳқҙҷӆΧ15 ң. .̓57ΧΧΧΧΧ ok fail ok ok ok ok ok ok

ҩҳқҙҷӆΧ15 ңҶ.Ҥ.57ΧΧΧΧΧ fail fail fail fail ok fail fail ok

ҩҳқҙҷӆ...........................

ҩҳқҙҷӆ...........................

ҩҳқҙҷӆ...........................

ҩҳқҙҷӆ...........................

ĀÛÛàîä°âØöć 5  ĂÛÖäèÉëîÛ Steam Trap
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ҧӋҴҖҳҜ

ҙҷӆ

steam trap 

ҭңҴҤҾҧ҄ җӋҴҿҭқӤ҉җҶҖҗҳӇ҉ Ҥҷӆҭӥү ҌқҶҖ

қ҄ҴҖ҃ҳҜҖҳ҃

ӂүқӋӇҴ(mm)

ҾҬӥқҞӤҴҪһқҤӨ 
ҧ҃Ҵ҉ҥһҥҳӆҩ(mm)

A=ҠҹӇқҙҷӆҭқӥҴҗҳӇҖ

(mm2)

              P              

ҩ̓ҴңҖҳқӁҌӥ҉Ҵқ

ҙҷӆ steam trap(

ҜҴҥӨl ̓ ҩҴңҖҳқ

ҬңҜһҥӨ)

       (LF)        

control  valve 

loading factor 

mL=        

(A/3.24)x(P) x LF   

  (kg/hr)

1 101 Header1 Spirex Sarco ҾҙүҥӨӀңӂҖқҴңҶ̓ 25 4 12.56 9 100% 34.89

2 102 Header2 Spirex Sarco ҾҙүҥӨӀңӂҖқҴңҶ̓ 25 4 12.56 9 100% 38.82

3 103 ҙӤүҾңқ Spirex Sarco ҾҙүҥӨӀңӂҖқҴңҶ̓ 25 4 12.56 9 100% 38.82

4 104 ҙӤҴҬӤ҉ Spirex Sarco ҾҙүҥӨӀңӂҖқҴңҶ̓ 25 4 12.56 9 100% 38.82

5 106 ҧһ҃ҥҷҖ1 Spirex Sarco ҧһ҃ҧүҤ 25 3 7.065 6 45% 6.88

6 107 ҧһ҃ҥҷҖ2 Spirex Sarco ҧһ҃ҧүҤ 25 3 7.065 6 50% 7.65

7

8

9

10

11

12

13

14

15

ҥҩң 165.86           

ĀÛÛàîä°âØöć 6 ÂóäÅČóÚèÔÅèóâëúÎÿëöãÉóÂ Steam Trap äòćè

ӥ҄үңһҧ Steam Trap ҥҳӆҩ
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ӥ҄үңһҧ҃ҴҥҙӋҴ҉Ҵқ Ҭҳҏҧҳ҃ҫҕӨ Ӥ̓Ҵ ҭқӤҩҤ

ҝҥҲҬҶҙҚҶҢҴҠҭңӥүӂүқӋӇҴ BE 75.70% %

ҩ̓ҴңҖҳқӂүқӋӇҴҙҷӆҞҧҶҗ P 9.00                      ҜҴҥӨ

ҾүқҙҴҧҝҷӂүқӋӇҴ hg2 2,773.8                kJ/kg

үҺҕҭҢһңҶқӋӇҴҝӥүқҭңӥүӂүқӋӇҴ T1 90 oC

ҾүқҙҴҧҝҷқӋӇҴҝӥүқ hl1 377 kJ/kg

ҌҳӆҩӀң҉҃ҴҥҙӋҴ҉ҴқҗӤүҩҳқ Hr 16                         ҌҳӆҩӀң҉җӤүҩҳқ

ҩҳқҙӋҴ҉ҴқҗӤүҝҷ DY 300                       ҩҳқҗӤүҝҷ

ҌқҶҖҾҌҹӇүҾҠҧҶ҉ қӋӇҴңҳқҾҗҴ

ҭқӤҩҤҾҌҹӇүҾҠҧҶ҉ ҧҶҗҥ

Ӥ̓Ҵ̓ҩҴңҥӥүқҾҌҹӇүҾҠҧҶ҉ HV 39.77                   MJ/ҭқӤҩҤ

ҥҴ̓ҴҾҌҹӇүҾҠҧҶ҉ C 20                         ҜҴҙ
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Ҵ҃ҥҝҥҲҾңҶқ҃ҴҥҬһҏҾҬҷҤҠҧҳ҉҉Ҵқ 
ӂүқӋӇҴҥҳӆҩҊҴ҃ ҳ҃ҜҖҳ҃ӂүқӋӇҴ TLL 152.21 kg/ҌҳӆҩӀң҉

ҾҌҹӇүҾҠҧҶ҉ҙҷӆҝҥҲҭҤҳҖӂҖӥ FS 58,167                 ҧҶҗҥҗӤүҝҷ

FS = TLL x (hg2-hl1) x Hr x Dy / (BE x HV x 1000)

Ӥ̓ҴҾҌҹӇүҾҠҧҶ҉ҙҷӆҝҥҲҭҤҳҖӂҖӥ

FCS = FS x C FCS 1,163,332.78     ҜҴҙҗӤүҝҷ

Ҿ҉Ҷқҧ҉ҙҺқ Steam Trap I 72,000.00           ҜҴҙ

ҞҧҗүҜҿҙқ҃Ҵҥҧ҉ҙҺқ

ROI = I/FCS ROI 0.06                      ҝҷ
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¾ėŀĬŏħĬŏĽĪĴňıĸńĚĚŅĬŏľĸŊŀŀĵŌƞĽŌĚĩŉĚĮĶŃĴŅĦȮ20%ȮħńĚĬńŘĬĔŅĶĬŜŅ 
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ĕƟŀĴŌĸĔŅĶĪŜŅĚŅĬĶŃĭĭœŀĬŘŜŅ 

ӥ҄үңһҧ҃ҴҥҙӋҴ҉Ҵқ Ҭҳҏҧҳ҃ҫҕӨ Ӥ̓Ҵ ҭқӤҩҤ

ҝҥҲҬҶҙҚҶҢҴҠҭңӥүӂүқӋӇҴ BE 75.70%  

ҩ̓ҴңҖҳқӂүқӋӇҴҙҷӆҞҧҶҗ P 9.00                  ҜҴҥӨ

ҾүқҙҴҧҝҷӂүқӋӇҴ hg2 2,773.8            kJ/kg

үҺҕҭҢһңҶқӋӇҴҖҶҜҝӥүқҭңӥүӂүқӋӇҴ T1 35 oC

ҾүқҙҴҧҝҷҖҶҜқӋӇҴҝӥүқ hl1 146 kJ/kg steam

ҌҳӆҩӀң҉҃ҴҥҙӋҴ҉ҴқҗӤүҩҳқ Hr 16                      ҌҳӆҩӀң҉җӤүҩҳқ

ҩҳқҙӋҴ҉ҴқҗӤүҝҷ DY 300                    ҩҳқҗӤүҝҷ

ҌқҶҖҾҌҹӇүҾҠҧҶ҉ қӋӇҴңҳқҾҗҴ

ҭқӤҩҤҾҌҹӇүҾҠҧҶ҉ ҧҶҗҥ

Ӥ̓Ҵ̓ҩҴңҥӥүқҾҌҹӇүҾҠҧҶ҉ HV 39.77                MJ/ҧҶҗҥ

ҥҴ̓ҴҾҌҹӇүҾҠҧҶ҉ C 20                      ҜҴҙ

ҾүқҙҴҧҝҷ̓үқҾҖқҾҬҙҙҷӆҜҥҥҤҴ҃ҴҪ (100 oC) hlc 419 kJ/kg steam

ĀÛÛàîä°âØöć 7 ÂóäÅČóÚèÔÂóäÚČóÅîÚÿÕÚÿëØÂæòÛ
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Ӥ҃үқ҃ҴҥҝҥҳҜҝҥҺ҉

җӥқҙҺққӋӇҴҝӥүқҭңӥүӂүқӋӇҴ

ҿҭҧӤ҉қӋӇҴҖҶҜ қӋӇҴҜҴҖҴҧ

ҝҥҶңҴҕқӋӇҴҝӥүқҭңӥүӂүқӋӇҴ(җӤүҾҖҹүқ)(җҶҖҗҳӇ҉ңҶҾҗүҥӨ) W 5,200                ҧҜ.ң.җӤүҾҖҹүқ

ҥҴ̓Ҵ̓ӤҴқӋӇҴҖҶҜ CW 5                        ҜҴҙҗӤүҧҜ.ң.

Ӥ̓ҴӁҌҊӤҴҤҬҴҥҾ̓ңҷӁқ҃ҴҥҝҥҳҜҝҥҺ҉̓ҺҕҢҴҠқӋӇҴҝӥүқҭңӥүӂүқӋӇҴ (җӤүҾҖҹүқ) CC 56,000              ҜҴҙ

ҭңҴҤҾҭҗҺ ҥҩң̓ ӤҴӁҌӥҊӤҴҤҬҴҥҾ̓ңҷҙҷӆӁҌӥӁқ҃ҴҥҝҥҳҜ̓ ҺҕҢҴҠқӋӇҴҙҳӇ҉ҭңҖ

җӥқҙҺқҖҶҜқӋӇҴҝӥүқҭңӥүӂүқӋӇҴ

Total Water Cost (TWC) = (WxWC+CC)/W TWC 15.77 ҜҴҙҗӤү̓ Ҷҩ

ҝҥҶңҴҕқӋӇҴ̓үқҾҖқҾҬҙқӋҴ҃ҧҳҜҗӤүҾҖҹүқ (җҶҖҗҳӇ҉ңҶҾҗүҥӨ) CR1 0                        Ҷ̓ҩҗӤүҾҖҹүқ

үҳҗҥҴ҃ҴҥқӋҴ҃ҧҳҜҗүқҾҖқҾҬҙ

CR1 rate = CR1/W x 100 CR1 rate 0.00 
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ҭҧҳ҉҃ҴҥҝҥҳҜҝҥҺ҉қӋҴ̓үқҾҖқҾҬҙ҃ ҧҳҜҭңӥүӂүқӋӇҴ

ҝҥҶңҴҕқӋӇҴҝӥүқҭңӥүӂүқӋӇҴҗӤүҾҖҹүқ (җҶҖҗҳӇ҉ңҶҾҗүҥӨ) CR2 4,400                Ҷ̓ҩҗӤүҾҖҹүқ

үҳҗҥҴ҃ҴҥқӋҴ҃ҧҳҜҗүқҾҖқҾҬҙ CR2 rate 85%

ҝҥҲҭҤҳҖқӋӇҴӂҖӥ 
TWCS = TWC x CR2 TWCS 69,384.62 ҜҴҙҗӤүҾҖҹүқ

Ҡҧҳ҉҉ҴқҙҷӆҝҥҲҭҤҳҖӂҖӥҗӤүҾҖҹүқ

ES = CR2 x (hlc-hl1) ES 1,201,200.00 MJҗӤүҾҖҹүқ

ҾҌҹӇүҾҠҧҶ҉ҙҷӆҝҥҲҭҤҳҖӂҖӥ

FS = ES / (HV x BE) FS 39,899.17 ҧҶҗҥҗӤүҾҖҹүқ

Ӥ̓ҴҠҧҳ҉҉ҴқҙҷӆҝҥҲҭҤҳҖӂҖӥ

 FCS = FS x C FCS 797,983.38 ҜҴҙҗӤүҾҖҹүқ

ҥҩңҞҧҝҥҲҭҤҳҖҠҧҳ҉҉ҴқҿҧҲқӋӇҴ TCS 867,368.00 ҜҴҙҗӤүҾҖҹүқ

TCS = TWCS+FCS 10,408,416.00 ҜҴҙҗӤүҝҷ

Ҿ҉Ҷқҧ҉ҙҺқӁқ҃ҴҥҝҥҳҜҝҥҺ҉ I 3,000,000.00  ҜҴҙ

ҞҧҗүҜҿҙқ҃Ҵҥҧ҉ҙҺқ

ROI=I/(TCS) ROI 0.29                  ҝҷ
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