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º··Õè 1 

º·¹Ó 

¡ÒÃÈÖ¡ÉÒáÅÐÍÍ¡áººÃÐººÃÐºÒÂ¹éÓºÃÔàÇ³ÀÒÂã¹áÅÐÀÒÂ¹Í¡¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃâÃ§ä¿¿"Ò¾ÅÑ§¤ÇÒÁÃ Í¹Ã#ÇÁ!ÃÒª!â¤à¨¹

à¹ÍàÃªÑè¹!(RATCH Cogeneration Company Limited) à¾×èÍ»ÃÐàÁÔ¹ÈÑ¡ÂÀÒ¾ã¹¡ÒÃÃÐºÒÂ¹éÓ¨Ò¡â¤Ã§¡ÒÃáÅÐ¨Ò¡¾×é¹·Õè

ÃÐºÒÂ¹éÓà´ÔÁ!à¾×èÍà»$¹¡ÒÃà¾ÔèÁ»ÃÐÊÔ·¸ÔÀÒ¾¡ÒÃÃÐºÒÂ¹éÓÍÍ¡¨Ò¡â¤Ã§¡ÒÃãË àËÁÒÐÊÁáÅÐÊÍ´¤Å Í§¡ÑºÃÒÂ§Ò¹¡ÒÃ

ÇÔà¤ÃÒÐË%¼Å¡ÃÐ·ºÊÔè§áÇ´Å ÍÁ!(EIA)!à¾×èÍäÁ#ãË à¡Ô´»&­ËÒ¹éÓ·#ÇÁ¢Ñ§ã¹¾×é¹·Õèâ¤Ã§¡ÒÃáÅÐ¾×é¹·Õèã¡Å à¤ÕÂ§µ#Íä» 
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º··Õè 2  

¢!Í¡ÓË¹´áÅÐËÅÑ¡à¡³±$ã¹¡ÒÃÍÍ¡áºº 

¢ Í¡ÓË¹´áÅÐËÅÑ¡à¡³±%ã¹¡ÒÃÍÍ¡áºº·Ò§ÃÐºÒÂ¹éÓ!·Ñé§áºº·#Í»'´ËÃ×ÍáººÃÒ§à»'´!»ÃÐ¡Íº  ́ÇÂ!ËÅÑ¡¡ÒÃÍÍ¡áºº·Ò§
ÃÐºÒÂ¹éÓ!¢ Í¡ÓË¹´áÅÐËÅÑ¡à¡³±%ÍÍ¡áºº!  ́Ò¹ÍØ·¡ÇÔ·ÂÒ!  ́Ò¹ªÅÈÒÊµÃ%!áÅÐ´ Ò¹â¤Ã§ÊÃ Ò§â´ÂÁÕÃÒÂÅÐàÍÕÂ´! Ñ́§¹Õé 

2.1 ËÅÑ¡¡ÒÃÍÍ¡áºº·Ò§ÃÐºÒÂ¹éÓ 

¡ÒÃÍÍ¡áºº·Ò§ÃÐºÒÂ¹éÓ·Õè´Õ!¨Ðµ Í§¤Ó¹Ö§¶Ö§»ÃÐÊÔ· Ô̧ÀÒ¾¡ÒÃÃÐºÒÂ¹éÓ!§º»ÃÐÁÒ³¡ÒÃ¡#ÍÊÃ Ò§áÅÐÇÔ¸Õ¡ÒÃºÓÃØ§ÃÑ¡ÉÒ!
â´Â¨Ðµ Í§ÍÍ¡áººãË ¹éÓäËÅ´ ÇÂ¤ÇÒÁàÃçÇ·ÕèÊÒÁÒÃ¶Å Ò§·#Í´ ÇÂµÑÇàÍ§áÅÐÊÒÁÒÃ¶ÃÐºÒÂ¹éÓä´ µÒÁÀÒÇÐÍÑµÃÒ¡ÒÃ
ÃÐºÒÂ¹éÓÍÍ¡áºº!(Design Dithery)!¹Í¡¨Ò¡¹Õé!ã¹¡Ã³Õ·Ò§ÃÐºÒÂ¹éÓáºº·#Í»'´µ Í§ÁÕ¡ÒÃÍÍ¡áºº·Ò§ÃÐºÒÂÍÒ¡ÒÈ
äÇ ´ ÇÂà¾×èÍª#ÇÂÅ´»&­ËÒ¡ÒÃÊÖ¡¡Ã#Í¹¢Í§·#ÍáÅÐÇÑÊ´ØÍ×è¹ 

2.1.1 ¢!Í¾Ô¨ÒÃ³Òã¹¡ÒÃÍÍ¡áººÇÒ§â¤Ã§¢"ÒÂ·Ò§ÃÐºÒÂ¹éÓ 

»ÃÐà´ç¹·Õè¤ÇÃ¾Ô¨ÒÃ³Òà¾×èÍ»ÃÐ¡Íº¡ÒÃµÑ´ÊÔ¹ã¨ã¹¡ÒÃÍÍ¡áººÇÒ§â¤Ã§¢#ÒÂ·Ò§ÃÐºÒÂ¹éÓ!ÁÕ´Ñ§¹Õé 

1) Ê¶Ò¹·ÕèáÅÐµÓáË¹#§:!µÓáË¹#§áÅÐá¹Çà¢µÇÒ§·Ò§ÃÐºÒÂ¹éÓà»$¹Ê#Ç¹ÊÓ¤Ñ­·ÕèÁÕ¼Å¡ÃÐ·ºµ#Í§º»ÃÐÁÒ³¡ÒÃ
¡#ÍÊÃ Ò§áÅÐ»ÃÐÊÔ· Ô̧ÀÒ¾¡ÒÃÃÐºÒÂ¹éÓ!¡ÒÃ¡ÓË¹´á¹Çà¢µ·Ò§ÃÐºÒÂ¹éÓ·Õè´Õ¤ÇÃÁÕÃÐÂÐÊÑé¹áÅÐäÁ#ÅÖ¡ÁÒ¡!áµ#ÁÕ¢Õ´
¤ÇÒÁÊÒÁÒÃ¶ÃÑº¹éÓ¨Ò¡·Ø¡áËÅ#§¡Óà¹Ô´áÅÐÃÐºÒÂ¹éÓÍÍ¡ä»ä  ́â´ÂàÃçÇ 

2) ¢¹Ò´·Ò§ÃÐºÒÂ¹éÓ:!·Ò§ÃÐºÒÂ¹éÓ¢¹Ò´ãË­#!ÁÕ¢Õ´¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃÃÐºÒÂä´ ÁÒ¡¡Ç#Ò·Ò§ÃÐºÒÂ¹éÓ¢¹Ò´àÅç¡!
áµ#ÃÒ¤ÒÊÙ§¡Ç#Ò! Ñ́§¹Ñé¹!à¾×èÍ¤ÇÒÁ»ÃÐËÂÑ´áÅÐ¤ÇÒÁ¤Ø Á¤#Ò! Ö̈§¨Óà»$¹µ Í§¤Ó¹Ç³¢¹Ò´ãË àËÁÒÐÊÁ!â´ÂäÁ#àÅç¡à¡Ô¹ä»
¨¹äÁ#ÊÒÁÒÃ¶ÃÐºÒÂ¹éÓä´ !ËÃ×ÍÁÕ¢¹Ò´ãË­#à¡Ô¹¤ÇÒÁ¨Óà»$¹ 

3) ¤ÇÒÁÅÒ´¢Í§·Ò§ÃÐºÒÂ¹éÓ:!·Ò§ÃÐºÒÂ¹éÓ·ÕèÁÕ¤ÇÒÁÅÒ´ªÑ¹ÁÒ¡!¨Ð·ÓãË ¤ÇÒÁÅÖ¡¢Í§·Ò§ÃÐºÒÂ¹éÓÁÒ¡¢Öé¹µÒÁä»
 ́ÇÂ! Ñ́§¹Ñé¹!à¾×èÍÁÔãË ·Ò§ÃÐºÒÂ¹éÓÁÕ¤ÇÒÁÅÖ¡ÁÒ¡!ãË ¾Ô¨ÒÃ³Ò¡ÓË¹´º#ÍÊÙºà»$¹ÃÐÂÐæá·¹¡ÒÃ¢Ø´ Ố¹ãË ÅÖ¡à¾×èÍà»$¹

¡ÒÃÂ¡ÃÐ´Ñº¹éÓãË ÊÙ§¢Öé¹ 

2.1.2 »#¨¨ÑÂ·Õèµ!Í§¾Ô¨ÒÃ³Òã¹¡ÒÃÍÍ¡áºº·Ò§ÃÐºÒÂ¹éÓ 

¡ÒÃÍÍ¡áºº·Ò§ÃÐºÒÂ¹éÓ!ÁÕ»&¨ Ñ̈ÂÊÓ¤Ñ­»ÃÐ¡Íº¡ÒÃ¾Ô¨ÒÃ³Ò! Ñ́§¹Õé 

1) ¡ÒÃ»"Í§¡Ñ¹¡ÒÃÊÖ¡¡Ã#Í¹:!¡ÒÃÍÍ¡áºº·Ò§ÃÐºÒÂ¹éÓáºº·#Í»'´!µ Í§»"Í§¡Ñ¹¡ÒÃÊÖ¡¡Ã#Í¹ÀÒÂã¹·#Íà¾×èÍ»"Í§¡Ñ¹
·#ÍªÓÃØ´àÊÕÂËÒÂàÃçÇ¡Ç#Ò¡ÓË¹´!ÍÑ¹¨ÐÊ#§¼ÅãË µ Í§ÁÕ¡ÒÃ¢Ø´ÇÒ§·#ÍãËÁ#á·¹·#Íà¡#Ò·ÕèªÓÃØ´!«Öè§¨Ðà»$¹¡ÒÃÂØ#§ÂÒ¡
áÅÐÁÕ¤#Òãª ¨#ÒÂÊÙ§ÁÒ¡¡Ç#Ò¡ÒÃÇÒ§·#ÍãË ä´ ÁÒµÃ°Ò¹µÑé§áµ#àÃÔèÁµ ¹ 

2) ¤ÇÒÁÅÖ¡¢Í§·Ò§ÃÐºÒÂ¹éÓ:!ã¹¡Ã³Õ¡ÒÃ¢Ø´à»'´Ë¹ Ò´Ô¹à¾×èÍÇÒ§·Ò§ÃÐºÒÂ¹éÓ!«Öè§ÁÕ¤ÇÒÁÅÖ¡ÁÒ¡¡Ç#Ò!2! -!3!àÁµÃ!
ÍÒ¨·ÓãË ÍÒ¤ÒÃ¢ Ò§à¤ÕÂ§à¡Ô´¡ÒÃ·ÃØ´µÑÇáÅÐáµ¡Ã ÒÇà¹×èÍ§¨Ò¡¡ÒÃäËÅµÑÇ¢Í§´Ô¹¹Ñé¹ä´ !¡Ã³Õ¹ÕéÊÒÁÒÃ¶á¡ ä¢â´Â
¡ÒÃ¢Ø´à¨ÒÐÃÐººÍØâÁ§¤%à¾×èÍäÁ#µ Í§¢Ø´à»'´Ë¹ Ò Ố¹ 
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ÍÂ#Ò§äÃ¡ç Ṍ!¤ÇÒÁÅÖ¡ã¹Ê#Ç¹µ ¹·Ò§¢Í§·#Í¨Ðµ Í§ÁÕÃÐ Ñ́ºÅÖ¡¾Í·Õè¨Ð´Ñ¹¹éÓ·ÕèÃÐºÒÂÍÍ¡¨Ò¡º#ÍË¹#Ç§ãË äËÅä»µÒÁ
·#ÍËÃ×Í·Ò§ÃÐºÒÂ¹éÓä  ́ 

3) ¤ÇÒÁÅÒ´¢Í§·Ò§ÃÐºÒÂ¹éÓ: ã¹¡Ã³Õ¡ÒÃ¢Ø´à»'´Ë¹ Ò Ố¹à¾×èÍÇÒ§·Ò§ÃÐºÒÂ¹éÓ!«Öè§ÁÕ¤ÇÒÁÅÖ¡ÁÒ¡¡Ç#Ò!2!-!3!àÁµÃ!
ÍÒ¨·ÓãË ÍÒ¤ÒÃ¢ Ò§à¤ÕÂ§à¡Ô´¡ÒÃ·ÃØ´µÑÇáÅÐáµ¡Ã ÒÇà¹×èÍ§¨Ò¡¡ÒÃäËÅµÑÇ¢Í§´Ô¹¹Ñé¹ä´ !¡Ã³Õ¹ÕéÊÒÁÒÃ¶á¡ ä¢â´Â
¡ÒÃ¡ÓË¹´ãË ÁÕº#ÍÊÙºà»$¹ÃÐÂÐæ!à¾×èÍà»$¹¡ÒÃÂ¡ÃÐ´Ñº¹éÓãË ÊÙ§¢Öé¹!áÅ Ç»Å#ÍÂãË äËÅä»µÒÁ·Ò§ÃÐºÒÂ¹éÓá·¹¡ÒÃ
¢Ø´ãË ÅÖ¡ä  ́ 

4) ª¹Ô´¢Í§·#ÍÃÐºÒÂ¹éÓ:!·#ÍÃÐºÒÂ¹éÓÁÕ¨Ó¹Ç¹ËÅÒÂª¹Ô´!àª#¹!·#Í¤Í¹¡ÃÕµàÊÃÔÁàËÅç¡!·#ÍàËÅç¡!·#Í!PVC «Öè§ÁÕ¤ÇÒÁ
áµ¡µ#Ò§·Ñé§ã¹àÃ×èÍ§¤Ø³ÊÁºÑµÔ!¤ÇÒÁ¤§·¹áÅÐÃÒ¤Ò! Ñ́§¹Ñé¹!¤ÇÃÈÖ¡ÉÒáÅÐàÅ×Í¡ãª ·#ÍãË àËÁÒÐÊÁ¡Ñºâ¤Ã§ÊÃ Ò§¢Í§
·Ò§ÃÐºÒÂ¹éÓ!áÅÐÊÒÁÒÃ¶ÃÑº¹éÓË¹Ñ¡ä´ ·Ñé§¹éÓË¹Ñ¡¶ÒÇÃáÅÐ¹éÓË¹Ñ¡¨Ã!«Öè§ÃÇÁ¶Ö§áÃ§¡ÃÐá·¡ËÃ×Í¡ÒÃ·ÃØ´µÑÇ·Õè
ÍÒ¨à¡Ô´¢Öé¹ä  ́ 

5) ÃÍÂµ#ÍËÃ×ÍÃÍÂàª×èÍÁ: ¡ÒÃÍÍ¡áºº·Ò§ÃÐºÒÂ¹éÓµ Í§ÈÖ¡ÉÒÇÔ Õ̧¡ÒÃ»"Í§¡Ñ¹áÅÐÅ´ÍÑµÃÒ¹éÓäËÅÃÑèÇà¢ Ò·Ò§ÃÐºÒÂ¹éÓ
¼#Ò¹·Ò§ÃÍÂµ#ÍËÃ×ÍÃÍÂàª×èÍÁ 

6) ¡ÒÃºÓÃØ§ÃÑ¡ÉÒ: ·Ò§ÃÐºÒÂ¹éÓ·ÕèäÁ#ÁÕ¡ÒÃºÓÃØ§ÃÑ¡ÉÒÍÂ#Ò§µ#Íà¹×èÍ§¨Ð·ÓãË à¡Ô´¡ÒÃªÓÃØ´!ËÃ×ÍÁÕÍÒÂØ¡ÒÃãª §Ò¹·ÕèÊÑé¹
´Ñ§¹Ñé¹!¡ÒÃÍÍ¡áººµ Í§¤Ó¹Ö§¶Ö§¤ÇÒÁÊÐ´Ç¡áÅÐ§#ÒÂµ#Í¡ÒÃºÓÃØ§ÃÑ¡ÉÒ!ÃÇÁ¶Ö§¡ÒÃãª ¨#ÒÂ§º»ÃÐÁÒ³ÍÂ#Ò§
»ÃÐËÂÑ´  ́ÇÂ 

2.2 ÃÒÂ¡ÒÃ¤Ó¹Ç³ÃÐººÃÐºÒÂ¹éÓ½¹¢Í§â¤Ã§¡ÒÃ 

2.2.1 ¢!Í¡ÓË¹´áÅÐËÅÑ¡à¡³±$¡ÒÃÍÍ¡áººÍØ·¡ÇÔ·ÂÒ 

2.2.1.1 ¢!Í¡ÓË¹´áÅÐËÅÑ¡à¡³±$ã¹¡ÒÃÍÍ¡áºº 

¢ Í¡ÓË¹´áÅÐËÅÑ¡à¡³±%ã¹¡ÒÃÍÍ¡áºº  ́Ò¹ÍØ·¡ÇÔ·ÂÒ!¨Ðà¡ÕèÂÇ¢ Í§¡Ñº¡ÒÃ¤Ó¹Ç³ÍÑµÃÒ¡ÒÃÃÐºÒÂ¹éÓËÃ×ÍÍÑµÃÒ¹éÓäËÅ
¹Í§ÊÙ§ÊØ´·Õèà¡Ô´¨Ò¡½¹ÍÍ¡áººä  ́´Ñ§¹Õé 

· ÍÑµÃÒ¹éÓäËÅ¹Í§ÊÙ§ÊØ´¤Ó¹Ç³¨Ò¡»ÃÔÁÒ³½¹ÍÍ¡áºº·Õèµ¡ã¹ºÃÔàÇ³¾×é¹·Õè·Õè¨ÐÃÐºÒÂ¹éÓã¹ÃÍº!2-10!»*!»¡µÔãª 
à¡³±%»ÃÔÁÒ³½¹ÍÍ¡áººã¹ÃÍº»*¡ÒÃà¡Ô´ËÃ×Í¤Òº¾Ô¹Ô¨!5!»*!áµ#ÊÓËÃÑººÃÔàÇ³ªØÁª¹äÁ#Ë¹Òá¹#¹áÅÐÁÕ»&­ËÒ¹éÓ
·#ÇÁ¢Ñ§à¾ÕÂ§àÅç¡¹ ÍÂ!ãª ÃÍº»*¡ÒÃà¡Ô´¢Í§½¹ÍÍ¡áºº!2!»*!ã¹·Ò§µÃ§¡Ñ¹¢ ÒÁ!ËÒ¡à»$¹ºÃÔàÇ³·ÕèÁÕªØÁª¹Ë¹Òá¹#¹!
Â#Ò¹¾Ò³ÔªÂ¡ÃÃÁáÅÐ Ø̧Ã¡Ô¨¡ÒÃ¤ Ò!«Öè§àÁ×èÍà¡Ô´¹éÓ·#ÇÁ¨ÐÁÕ¤ÇÒÁàÊÕÂËÒÂ¤#Í¹¢ Ò§ÁÒ¡!áÅÐà»$¹ÍØ»ÊÃÃ¤µ#Í¡ÒÃÊÑ­¨Ã!
ãË ãª ÃÍº»*¡ÒÃà¡Ô´¢Í§½¹ÍÍ¡áºº!10!»* 

· ¡Ã³Õ»ÃÔÁÒ³¹éÓ¹Í§ËÃ×ÍÍÑµÃÒ¹éÓäËÅ¹Í§ÊÙ§ÊØ´·Õ èà¡Ô´¢Ö é¹à¡Ô¹à¡³±%·Õ è¡ÓË¹´¨Ðµ Í§ÂÍÁãË à¡Ô´¹éÓ·#ÇÁ¢Ñ§
à¾ÕÂ§ªÑèÇ¤ÃÒÇ!áÅÐàÃ#§ÃÐºÒÂ¹éÓÍÍ¡â´ÂàÃçÇ 

· »ÃÔÁÒ³½¹ÍÍ¡áºº¢Öé¹ÍÂÙ#¡ÑºÃÍº»*¡ÒÃà¡Ô´áÅÐÃÐÂÐàÇÅÒ·Õè½¹µ¡!â´Â¤Ó¹Ç³ä  ́¨Ò¡¡ÃÒ¿¤ÇÒÁÊÑÁ¾Ñ¹¸%¢Í§¤ÇÒÁ
à¢ Á-ÃÐÂÐàÇÅÒ·Õèµ¡-áÅÐ¤ÇÒÁ¶Õè¢Í§½¹!«Öè§¨Ðáµ¡µ#Ò§¡Ñ¹ã¹áµ#ÅÐ¾×é¹·ÕèËÃ×ÍÀÙÁÔÀÒ¤¢Í§»ÃÐà·È!â´Â¢ ÍÁÙÅ Ñ́§¡Å#ÒÇ
ä  ́¨Ò¡Ê¶Ò¹ÕµÃÇ¨ÇÑ´»ÃÔÁÒ³¹éÓ½¹¢Í§¡ÃÁÍØµØ¹ÔÂÁÇÔ·ÂÒã¹ Ñ̈§ËÇÑ´ËÃ×Í¾×é¹·Õè¹Ñé¹æ 

· »ÃÔÁÒ³¹éÓ¹Í§·Ñé§ËÁ´·Õèãª ã¹¡ÒÃÍÍ¡áºº·Ò§ÃÐºÒÂ¹éÓ!¤×Í»ÃÔÁÒ³¹éÓ½¹·Õèµ¡ÀÒÂã¹ºÃÔàÇ³â¤Ã§¡ÒÃ 
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2.2.1.2 ÇÔ Õ̧¡ÒÃ¤Ó¹Ç³ÍÑµÃÒ¹éÓäËÅ¹Í§ÊÙ§ÊØ´ 

¡ÒÃ¤Ó¹Ç³»ÃÔÁÒ³¹éÓ¹Í§ÊÙ§ÊØ´ÊÓËÃÑº¾×é¹·ÕèÃÑº¹éÓ½¹ËÃ×Í¾×é¹·Õè·Õè¨ÐÃÐºÒÂ¹éÓÁÕ¢¹Ò´àÅç¡ äÁ#à¡Ô¹¡Ç#Ò!25!µÒÃÒ§¡ÔâÅàÁµÃ!
ãª ÊÙµÃ!Rational Formula Ñ́§¹Õé 

Q  =! 0.278 x 10-6 CIA 

àÁ×èÍ!  Q =!  »ÃÔÁÒ³¹éÓäËÅ¹Í§ÊÙ§ÊǾ ËÃ×Í¡ÒÃÍÍ¡áººÍÑµÃÒ¡ÒÃÃÐºÒÂ¹éÓ!ÁÕË¹#ÇÂà»$¹ÅÙ¡ºÒÈ¡%àÁµÃµ#ÍÇÔ¹Ò·Õ 

  C = ÊÑÁ»ÃÐÊÔ· Ô̧ìäËÅ¹Í§!(Coefficient of Runoff) 

  I  =! ¤ÇÒÁà¢ Á¢Í§½¹!(Rainfall Intensity) 

  A =! ¾×é¹·ÕèÃÑº¹éÓ!ÁÕË¹#ÇÂà»$¹µÒÃÒ§àÁµÃ 

2.2.1.3 ¡ÒÃ¤Ó¹Ç³¤"ÒÊÑÁ»ÃÐÊÔ· Ô̧ì¡ÒÃäËÅ¹Í§ (Coefficient of Runoff) 

¤#ÒÊÑÁ»ÃÐÊÔ·¸%¡ÒÃäËÅ¹Í§!(C)!¤×Í!µÑÇá»Ã·Õè¶Ù¡¡ÓË¹´ãË à»$¹¤#Ò¤§·ÕèÊÓËÃÑºÊÀÒÇ¡ÒÃ³%Ë¹Öè§æ!¤#ÒÊÑÁ»ÃÐÊÔ·¸Ôì¡ÒÃäËÅ
¹Í§¹ÕéÊÒÁÒÃ¶áº#§µÒÁÅÑ¡É³Ð¾×é¹·Õè¼ÔÇËÃ×ÍÅÑ¡É³Ð¾×é¹·Õèãª ÊÍÂ 

2.2.1.4 ¡ÒÃ¤Ó¹Ç³¤ÇÒÁà¢!Á½¹ÍÍ¡áºº (Design Rainfall) 

àÁ×èÍà¡Ô´½¹µ¡!½¹¨Ðµ¡Å§º¹¾×é¹·Õèã¹»ÃÔÁÒ³áÅÐÃÐÂÐàÇÅÒ·Õèà·#Ò¡Ñ¹º Ò§äÁ#à·#Ò¡Ñ¹º Ò§ ·ÓãË ¤ÇÒÁà¢ Á½¹ÍÍ¡áººã¹áµ#
ÅÐª#Ç§¨ÐÁÕ¤#Òáµ¡µ#Ò§¡Ñ¹ 

2.2.1.5 àÇÅÒ¹éÓäËÅ¹Í§ 

àÇÅÒ¹éÓäËÅ¹Í§ËÃ×ÍàÇÅÒ¢Í§¡ÒÃÃÇÁ Ø̈´!(Time of Concentration, TC )!ËÁÒÂ¶Ö§!àÇÅÒ·Õè¹éÓ¨Ò¡·Ø¡Ê#Ç¹ã¹¾×é¹·ÕèÃÐºÒÂ
¹éÓäËÅÁÒ¶Ö§¨Ø´·Ò§ÍÍ¡!(Outlet)!»ÃÐ¡Íº´ ÇÂ!àÇÅÒ·Ò§à¢ Ò!(Inlet Time, t0)!ÃÇÁ¡ÑºàÇÅÒ·Õè¹éÓà´Ô¹·Ò§ã¹·#Í¨Ò¡ Ø̈´
·Ò§à¢ Ò¶Ö§ Ø̈´·Ò§ÍÍ¡·Õè¾Ô¨ÒÃ³Ò 

ÊÙµÃàÇÅÒ¹éÓäËÅ¹Í§ 

TC = T0 + tpipe 

2.2.2 ¢!Í¡ÓË¹´áÅÐËÅÑ¡à¡³±$¡ÒÃÍÍ¡áºº !́Ò¹ªÅÈÒÊµÃ$ 

à¡ÕèÂÇ¢ Í§¡Ñº¡ÒÃ¤Ó¹Ç³¢¹Ò´¢Í§·#ÍËÃ×ÍÃÒ§ÃÐºÒÂ¹éÓ·Õè¨ÐÊÒÁÒÃ¶ÃÐºÒÂ¹éÓ´ ÇÂÍÑµÃÒ¡ÒÃäËÅÊÙ§ÊØ´·ÕèÍÍ¡áºº!(Q)!
¡ÒÃÍÍ¡áºº¢¹Ò´·#Í!¨Ð¶×ÍÇ#Ò¡ÒÃäËÅã¹·#ÍÃÐºÒÂ¹éÓËÃ×ÍÃÒ§ÃÐºÒÂ¹éÓà»$¹áººàÊÁÍµ ¹àÊÁÍ»ÅÒÂ!(Uniform Flow)!
áÅÐ¨Ðãª ÊÁ¡ÒÃáÁ¹¹Ôè§!(Manning�s Formula)!à¾×èÍ¤Ó¹Ç³ËÒ¤ÇÒÁ Ø̈áÅÐ¢¹Ò´·#Í! Ñ́§¹Õé 

Q =  
1

n
 AR!/"S#/! 

  



RCO EXPANSION PROJECT 

Preliminary Drainage Design Service 

 FINAL REPORT 

Ë¹ Ò!6 
 

 

àÁ×èÍ! Q  =! ÍÑµÃÒ¡ÒÃäËÅÊÙ§ÊǾ ·Õè¼#Ò¹·#Í!(Ë¹#ÇÂà»$¹!Åº.Á./ÇÔ¹Ò·Õ) 

 n  =! ÊÑÁ»ÃÐÊÔ· Ô̧ì¤ÇÒÁ¢ÃØ¢ÃÐáÁ¹¹Ôè§ 

   =! 0.016 -!0.018! ÊÓËÃÑº¤Í¹¡ÃÕµ!(·#ÍËÃ×Í¤ÅÍ§´Ò´¤Í¹¡ÃÕµ) 

   =! 0.025!  ÊÓËÃÑº¤ÅÍ§ Ố¹ 

 A  =! ¾×é¹·ÕèË¹ ÒµÑ´¢Í§·#ÍËÃ×Í·Ò§äËÅ!(Ë¹#ÇÂà»$¹µÒÃÒ§àÁµÃ) 

 R  =! ÃÑÈÁÕªÅÈÒÊµÃ%!(Hydraulic Radius)!(Ë¹#ÇÂà»$¹àÁµÃ) = 
$

%
 

 P  =! àÊ ¹¢Íºà»*Â¡!(Wetted Perimeter) 

 S  =! ¤ÇÒÁÅÒ´ªÑ¹·#ÍÍÍ¡áºº 

ÊÓËÃÑº·Ò§ÃÐºÒÂ¹éÓáºº·#Í¾Ô¨ÒÃ³Ò¡ÒÃäËÅàµçÁ·#Í! Ñ́§¹Ñé¹àÊ ¹¢Íºà»*Â¡!(P)!ÁÕ¤#Òà·#Ò¡Ñº! D!áÅÐ¤#ÒÃÑÈÁÕªÅÈÒÊµÃ%!

(R)!ÁÕ¤#Òà·#Ò¡Ñº! &
'
!!!!!àÁ×èÍ D  =! àÊ ¹¼#Ò¹ÈÙ¹Â%¡ÅÒ§ (Ø) 

¨Ò¡ÊÁ¡ÒÃ¢Í§áÁ¹¹Ôè§!(Manning�s equation)!ÊÒÁÒÃ¶¤Ó¹Ç³à©¾ÒÐ¤ÇÒÁàÃçÇã¹àÊ ¹·#Í!ä  ́´Ñ§¹Õé 

! V =   
#

(
 R!/"S#/! 

àÁ×èÍ! V  =! ¤ÇÒÁàÃçÇã¹àÊ ¹·#Í!ÁÕË¹#ÇÂà»$¹!àÁµÃ/ÇÔ¹Ò·Õ 

¢ Í¡ÓË¹´·ÕèÊÓ¤Ñ­ã¹¡ÒÃÍÍ¡áºº·Ò§  ́Ò¹ªÅÈÒÊµÃ%!ÁÕ´Ñ§¹Õé 

1) ¢¹Ò´·#ÍÃÐºÒÂ¹éÓ¨Ðµ Í§ÊÑÁ¾Ñ¹¸%¡ÑºÍÑµÃÒ¡ÒÃäËÅÍÍ¡áºº!(Q)!áÅÐµÃÇ¨ÊÍº¤ÇÒÁàÃçÇ¡ÒÃäËÅã¹·#Í!à¾×èÍ
ËÅÕ¡àÅÕèÂ§»&­ËÒ¡ÒÃµ¡µÐ¡Í¹ÊÐÊÁã¹àÊ ¹·#Í 

2) ¡ÒÃãª ¤#Ò¤ÇÒÁªÑ¹¢Í§·#ÍÃÐºÒÂ¹éÓãË àËÁÒÐÊÁ¡Ñº¢¹Ò´¢Í§·#ÍÃÐºÒÂ¹éÓ 

3) à¾×èÍãË ¡ÒÃºÓÃØ§ÃÑ¡ÉÒà»$¹ä»  ́ÇÂ¤ÇÒÁÊÐ´Ç¡!àª#¹!¡ÒÃ·Ó¤ÇÒÁÊÐÍÒ´áÅÐ¢Ø´ÅÍ¡µÐ¡Í¹ÀÒÂã¹·#Í!¨Ðµ Í§ÁÕ¡ÒÃ
ÍÍ¡áººº#Í¾Ñ¡¹éÓà»$¹ÃÐÂÐæ!µÒÁµÓáË¹#§·Õèà»$¹ Ø̈´àª×èÍÁµ#ÍËÃ×Í·#ÍáÂ¡ 

 

  



RCO EXPANSION PROJECT 

Preliminary Drainage Design Service 

 FINAL REPORT 

Ë¹ Ò!7 
 

 

µÒÃÒ§·Õè 1 ¤"ÒÊÑÁ»ÃÐÊÔ· Ô̧ì¢Í§¡ÒÃäËÅ¹Í§ (¤"Ò C) ¢Í§¾×é¹·ÕèÃÑº¹éÓ½¹ã¹ÅÑ¡É³Ðµ"Ò§æ: ASCE (¾.È. 2512) 
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º··Õè 3 

ÃÒÂ¡ÒÃ¤Ó¹Ç³ÃÐººÃÐºÒÂ¹éÓ½¹¢Í§â¤Ã§¡ÒÃ 

3.1 ÃÒÂ¡ÒÃ¤Ó¹Ç³ÃÐººÃÐºÒÂ¹éÓ½¹¢Í§â¤Ã§¡ÒÃ 

»ÃÔÁÒ³¹éÓ·Õèµ Í§¡Ñ¡à¡çºäÇ ã¹¾×é¹·Õèâ¤Ã§¡ÒÃ ÃÒÂÅÐàÍÕÂ´¡ÒÃ¤Ó¹Ç³ÍÑµÃÒ¡ÒÃÃÐºÒÂ¹éÓÍÍ¡¢Í§ÊÀÒ¾¾×é¹·Õè¡#Í¹¾Ñ²¹Ò!áÅÐ
ÊÀÒ¾¾×é¹·ÕèËÅÑ§¡ÒÃ¾Ñ²¹ÒáÅ Ç!ÁÕ´Ñ§¹Õé 

3.1.1 ¡ÒÃ¤Ó¹Ç³ËÒÍÑµÃÒ¡ÒÃÃÐºÒÂ¹éÓ¡"Í¹¾Ñ²¹Òâ¤Ã§¡ÒÃ 

3.1.1.1 ¤"ÒÊÑÁ»ÃÐÊÔ· Ô̧ìäËÅ¹Í§ (C) ¡"Í¹¾Ñ²¹Òâ¤Ã§¡ÒÃ 

¾×é¹·Õèâ¤Ã§¡ÒÃËÅÑ§¾Ñ²¹Ò!¢¹Ò´!80,796!µÒÃÒ§àÁµÃ!ÊÒÁÒÃ¶áº#§ÍÍ¡à»$¹¾×é¹·ÕèÊ#Ç¹µ#Ò§æ!µÒÁÊÀÒ¾¾×é¹¼ÔÇáÅÐ¡ÒÃãª 
»ÃÐâÂª¹%! Ñ́§¹Õé 

1) ¾×é¹·ÕèÍÒ¤ÒÃÊ#Ç¹¡ÒÃ¼ÅÔµáÅÐË¹#ÇÂÊ¹ÑºÊ¹Ø¹ =!!!9,108.05 µÒÃÒ§àÁµÃ

¤#Ò!C = 0.7 

¤Ô´à»$¹ = 11.27 % ¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

2) ¾×é¹·ÕèÅÒ¹ä¡ä¿¿"Ò = 4,948.51!µÒÃÒ§àÁµÃ 

¤#Ò!C = 0.7  

¤Ô´à»$¹ = 6.12 % ¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

3) ¾×é¹·ÕèÊ¶Ò¹ÕµÃÇ¨ÇÑ´»ÃÔÁÒµÃ¡+Ò« = 2,072.71 µÒÃÒ§àÁµÃ 

¤#Ò!C = 0.7 

¤Ô´à»$¹ = 2.57 %!¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

4) ¾×é¹·ÕèÍÒ¤ÒÃÊÓ¹Ñ¡§Ò¹ = 474.62  µÒÃÒ§àÁµÃ 

¤#Ò!C = 0.8 

¤Ô´à»$¹ = 0.59 % ¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

5) ¾×é¹·ÕèÍÒ¤ÒÃ«#ÍÁºÓÃØ§ = 375.55 µÒÃÒ§àÁµÃ 

¤#Ò!C = 0.8 

¤Ô´à»$¹ = 0.46 % ¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

6) ¾×é¹·ÕèÍÒ¤ÒÃà¡çº¡Ñ¡ÊÒÃà¤ÁÕ = 37.50 µÒÃÒ§àÁµÃ 

¤#Ò!C = 0.8 

¤Ô´à»$¹ = 0.05 %!¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 
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7) ¾×é¹·ÕèÃÐºº»ÃÑº»ÃØ§¤Ø³ÀÒ¾¹éÓ!¶Ñ§à¡çº¡Ñ¡¹éÓ! = 1,938.50!µÒÃÒ§àÁµÃ 

¤#Ò!C   =  0.7 

¤Ô´à»$¹   =  2.40 ;!¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

8) ¾×é¹·Õèº#Í¾Ñ¡¹éÓ·Ôé§ º#Í¾Ñ¡¹éÓ Ốº!áÅÐº#ÍË¹#Ç§¹éÓ!!=!!!30,152.41!µÒÃÒ§àÁµÃ 

¤#Ò!C   =  0 (äÁ#¹ÓÁÒ¤Ố ¤Ó¹Ç³) 

¤Ô´à»$¹   =  37.32 ;!¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

9) ¾×é¹·ÕèÊÕà¢ÕÂÇ!!!!!!!!!!!!!!!!!!!!! ! =  6,540.98!!!µÒÃÒ§àÁµÃ 

¤#Ò!C   =  0.25 

¤Ô´à»$¹   =  8.10 % ¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

10) ¶¹¹áÅÐ¾×é¹·ÕèÇ#Ò§!!!!!!!!!!!!!!!  =  25,147.17 µÒÃÒ§àÁµÃ 

¤#Ò!C   =  0.9 

¤Ô´à»$¹   =  31.12 % ¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

Ñ́§¹Ñé¹!¤#Ò!C à©ÅÕèÂ  =   [(0.7x11.27) + (0.7x6.12) < (0.7x2.57) + (0.8x0.59) + (0.8x0.46)+(0.8x0.05)  

   < (0.7x2.40) + (0.25x8.10) + (0.9x31.12)] /100 

             C à©ÅÕèÂ   = 0.466 

3.1.1.2 àÇÅÒ¡ÒÃÃÇÁµÑÇ¢Í§¹éÓ, tC ¡"Í¹¾Ñ²¹Òâ¤Ã§¡ÒÃ 

àÇÅÒ¡ÒÃÃÇÁµÑÇ¢Í§¹éÓ, tC  =  àÇÅÒ¹éÓäËÅº¹¾×é¹·ÕèÃÐºÒÂ¹éÓ!<!àÇÅÒ¹éÓäËÅã¹ÃÒ§ÃÐºÒÂ¹éÓ 

àÇÅÒ¹éÓäËÅº¹¾×é¹·ÕèÃÐºÒÂ¹éÓ 

àÇÅÒ¹éÓäËÅº¹¾×é¹·ÕèÃÐºÒÂ¹éÓ, tC = )
!

" 
* L *

(

+
,-.'02 

ÊÀÒ¾¾×é¹·ÕèÊ#Ç¹ãË­#¢Í§â¤Ã§¡ÒÃà»$¹¾×é¹·ÕèÅÒ¹áÅÐÍÒ¤ÒÃ»¡¤ÅØÁ´Ô¹!¾×é¹·Õè¨Í´Ã¶!áÅÐ¶¹¹ÀÒÂ¹Í¡ÍÒ¤ÒÃ 

Ñ́§¹Ñé¹!¡ÓË¹´¤#Ò!n ÊÓËÃÑº!Impervious Surface    =  0.02 

¤#Ò!S ¤ÇÒÁÅÒ´¢Í§¼ÔÇ Ố¹!1:300         =  0.0033 

¤#Ò!L ¡ÓË¹´ãË ¨Ø´ä¡ÅÊǾ ÁÒÂÑ§·#ÍÃÐºÒÂ¹éÓÁÕÃÐÂÐ·Ò§  =! 326  àÁµÃ 

                = 1,069.6 ¿Øµ 

Ñ́§¹Ñé¹!àÇÅÒ¡ÒÃäËÅÃÇÁµÑÇ¢Í§¹éÓ, tC  = )
!

" 
* L *

(

+
,-.'02 

           = 49.87 ¹Ò·Õ 
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àÇÅÒ¹éÓäËÅã¹ÃÒ§ÃÐºÒÂ¹éÓ 

ÃÐººÃÐºÒÂ¹éÓ!¨Ð¤Ó¹Ç³¨Ò¡á¹ÇÃÒ§ÃÐºÒÂ¹éÓ·ÕèÂÒÇ·ÕèÊØ´ 

àÊ ¹¼#Ò¹ÈÙ¹Â%¡ÅÒ§·#Í!    =! 0.6! àÁµÃ 

¤ÇÒÁÅÒ´àÍÕÂ§!1:300!    =! 0.0033 

¤Ó¹Ç³ËÒ¤ÇÒÁàÃçÇ¢Í§¹éÓã¹ÃÒ§ÃÐºÒÂ¹éÓ!â´Âãª ÊÁ¡ÒÃ!Manning's Ñ́§¹Õé 

V =  
1

n
 R!/"S#/! 

àÁ×èÍ n = 0.015 

 S  = ¤ÇÒÁªÑ¹¢Í§ÃÒ§ÃÐºÒÂËÃ×Í·#Í!1:300  =  0.0033  àÁµÃ/àÁµÃ 

¤Ó¹Ç³ËÒ¤ÇÒÁàÃçÇ¢Í§¹éÓã¹ÃÒ§ÃÐºÒÂËÃ×Í·#Íä  ́! Ñ́§¹Õé 

R  =  ÃÑÈÁÕªÅÈÒÊµÃ%!Hydraulic Radius (àÁµÃ),!â´Â! R = A/P 

=  0.15  àÁµÃ 

A =  ¾×é¹·ÕèË¹ ÒµÑ´¡ÒÃäËÅã¹ÃÒ§ÃÐºÒÂËÃ×Í·#Í!

ÃÒ§ÃÐºÒÂ!= ¤ÇÒÁ¡Ç Ò§ÃÒ§!x ¤ÇÒÁÊÙ§ 

·#Í!= 3.45 * 6D!

P  =  àÊ ¹¢Íºà»*Â¡!(Wetted Perimeter) (àÁµÃ) 

 V =  1.087  àÁµÃ/ÇÔ¹Ò·Õ 

¤Ó¹Ç³ËÒÍÑµÃÒ¡ÒÃäËÅã¹ÃÒ§ÃÐºÒÂ¹éÓËÃ×Í·#Í! Ñ́§¹Õé 

Q =  VA 

 =  0.307  ÅÙ¡ºÒÈ¡%àÁµÃ/ÇÔ¹Ò·Õ 

¤Ó¹Ç³ËÒàÇÅÒ¹éÓäËÅã¹ÃÒ§ÃÐºÒÂ¹éÓ! =! ¤ÇÒÁÂÒÇ¢Í§ÃÒ§ÃÐºÒÂ¹éÓ/ ÍÑµÃÒ¡ÒÃäËÅ 

=  390.583 ÇÔ¹Ò·Õ 

=  6.51 ¹Ò·Õ 

¨Ò¡¡ÒÃ¤Ó¹Ç³ËÒàÇÅÒ¹éÓäËÅº¹¾×é¹·ÕèÃÐºÒÂ¹éÓáÅÐã¹ÃÒ§ÃÐºÒÂ¹éÓ!ÊÒÁÒÃ¶¹ÓÁÒ¤Ó¹Ç³ËÒàÇÅÒ¡ÒÃÃÇÁµÑÇ¢Í§¹éÓ, 
tC ä  ́ Ñ́§¹Õé 

àÇÅÒÃÇÁµÑÇ¢Í§¹éÓ, tC   =  àÇÅÒ¹éÓäËÅº¹¾×é¹·ÕèÃÐºÒÂ¹éÓ!<!àÇÅÒ¹éÓäËÅã¹ÃÒ§ÃÐºÒÂ¹éÓ 

=  49.87 + 6.51 

=  56.38 ¹Ò·Õ 
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3.1.1.3 ¤"ÒÍÑµÃÒ¡ÒÃÃÐºÒÂ¹éÓ (Q) ¡"Í¹¾Ñ²¹Òâ¤Ã§¡ÒÃ 

¨Ò¡ÊÁ¡ÒÃ Q  =  0.278 x 10-6 CIA 

I!25»*!¾ÃÐ¹¤Ã!¡ÃÁÍØµØ  =!
#-7808

)9:;'!,<.><

I!25»*!¾ÃÐ¹¤Ã!¡ÃÁÍØµØ  = 105.514 ÁÔÅÅÔàÁµÃ/ªÑèÇâÁ§!(¤#Ò·Õèãª ã¹¡ÒÃ¤Ó¹Ç³ÍÍ¡áºº) 

ËÁÒÂàËµØ: 
1. ¡ÒÃ¤Ó¹Ç³¤ Ò¤ÇÒÁà¢!Á½¹"(I) ¤ÒºÍØºÑµÔ"25"»#"¤Ó¹Ç³¨Ò¡ÊÁ¡ÒÃ¤ÇÒÁÊÑÁ¾Ñ¹ $̧ÃÐËÇ Ò§¤ÇÒÁà¢!Á½¹,"ª Ç§àÇÅÒ"áÅÐ

¤ÇÒÁ¶Õè¢Í§½¹ã¹¾×é¹·Õè¾ÃÐ¹¤Ã"(¡ÃÁÍØµØ)"(¸§ªÑÂ"¾ÃÃ³ÊÇÑÊ´Ôì,"¤Ù Á×Í¡ÒÃÍÍ¡áººÃÐººÃÐºÒÂ¹éÓàÊÕÂáÅÐ¹éÓ½¹,
ÇÔÈÇ¡ÃÃÁÊ¶Ò¹áË §»ÃÐà·Èä·Â,"2554)

2. ã¹¡Ã³Õ¤ Ò¤ÇÒÁà¢!Á½¹·Õèä´!¨Ò¡¡ÒÃ¤Ó¹Ç³¹!ÍÂ¡Ç Ò"100"ÁÔÅÅÔàÁµÃ/ÇÔ¹Ò·Õ"ãË!¾Ô¨ÒÃ³Òãª!¤ Ò¤ÇÒÁà¢!Á½¹¢Ñé¹µèÓ·Õè
100"ÁÔÅÅÔàÁµÃ/ÇÔ¹Ò·Õ"ã¹¡ÒÃ¤Ó¹Ç³¡ÒÃÍÍ¡áºº

à¾ÃÒÐ©Ð¹Ñé¹!  Q¡#Í¹!  =! 0.278 x 10-6 x 0.466 x 105.514 x (80,796-30,152.41) 

= 0.69 ÅÙ¡ºÒÈ¡%àÁµÃ/ÇÔ¹Ò·Õ 

3.1.2 ¡ÒÃ¤Ó¹Ç³ËÒÍÑµÃÒ¡ÒÃÃÐºÒÂ¹éÓËÅÑ§¾Ñ²¹Òâ¤Ã§¡ÒÃ 

3.1.2.1 ¤"ÒÊÑÁ»ÃÐÊÔ· Ô̧ìäËÅ¹Í§ (C) ËÅÑ§¾Ñ²¹Òâ¤Ã§¡ÒÃ 

¾×é¹·Õèâ¤Ã§¡ÒÃËÅÑ§¾Ñ²¹Ò!¢¹Ò´!80,796!µÒÃÒ§àÁµÃ!ÊÒÁÒÃ¶áº#§ÍÍ¡à»$¹¾×é¹·ÕèÊ#Ç¹µ#Ò§æ!µÒÁÊÀÒ¾¾×é¹¼ÔÇáÅÐ¡ÒÃãª 
»ÃÐâÂª¹%! Ñ́§¹Õé 

1) ¾×é¹·ÕèÍÒ¤ÒÃÊ#Ç¹¡ÒÃ¼ÅÔµáÅÐË¹#ÇÂÊ¹ÑºÊ¹Ø¹ =!!!14,903.54 µÒÃÒ§àÁµÃ

¤#Ò!C = 0.7 

¤Ô´à»$¹ = 18.45 % ¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

2) ¾×é¹·ÕèÅÒ¹ä¡ä¿¿"Ò = 5,206.25  µÒÃÒ§àÁµÃ 

¤#Ò!C = 0.7  

¤Ô´à»$¹ = 6.44   % ¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

3) ¾×é¹·ÕèÊ¶Ò¹ÕµÃÇ¨ÇÑ´»ÃÔÁÒµÃ¡+Ò«  = 2,072.71  µÒÃÒ§àÁµÃ 

¤#Ò!C = 0.7  

¤Ô´à»$¹ = 2.57 %!¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

4) ¾×é¹·ÕèÍÒ¤ÒÃÊÓ¹Ñ¡§Ò¹ = 474.62  µÒÃÒ§àÁµÃ 

¤#Ò!C = 0.8 

¤Ô´à»$¹ = 0.59 % ¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 
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5) ¾×é¹·ÕèÍÒ¤ÒÃ«#ÍÁºÓÃØ§ = 375.55  µÒÃÒ§àÁµÃ 

¤#Ò!C = 0.8 

¤Ô´à»$¹ = 0.46 % ¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

6) ¾×é¹·ÕèÍÒ¤ÒÃà¡çº¡Ñ¡ÊÒÃà¤ÁÕ = 535.25  µÒÃÒ§àÁµÃ 

¤#Ò!C = 0.8 

¤Ô´à»$¹ = 0.66 %!¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

7) ¾×é¹·ÕèÃÐºº»ÃÑº»ÃØ§¤Ø³ÀÒ¾¹éÓ!¶Ñ§à¡çº¡Ñ¡¹éÓ! = 2,151 µÒÃÒ§àÁµÃ

¤#Ò!C = 0.7 

¤Ô´à»$¹ = 2.66 ;!¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

8) ¾×é¹·Õèº#Í¾Ñ¡¹éÓ·Ôé§ º#Í¾Ñ¡¹éÓ Ốº!áÅÐº#ÍË¹#Ç§¹éÓ!!=!!2,2290.47 µÒÃÒ§àÁµÃ

¤#Ò!C = 0 (äÁ#¹ÓÁÒ¤Ố ¤Ó¹Ç³) 

¤Ô´à»$¹ = 27.59 ;!¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

9) ¾×é¹·ÕèÊÕà¢ÕÂÇ = 7,739.62!!!µÒÃÒ§àÁµÃ 

¤#Ò!C = 0.25 

¤Ô´à»$¹ = 9.58 % ¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

10) ¶¹¹áÅÐ¾×é¹·ÕèÇ#Ò§ = 25,047  µÒÃÒ§àÁµÃ 

¤#Ò!C = 0.9 

¤Ô´à»$¹ = 31 % ¢Í§¾×é¹·Õèâ¤Ã§¡ÒÃ 

Ñ́§¹Ñé¹!¤#Ò!C à©ÅÕèÂ =   [(0.7x18.45) + (0.7x6.44) < (0.7x2.57) + (0.8x0.59) + (0.8x0.46)+(0.8x0.66) 

< (0.7x27.59) + (0.25x9.58) + (0.9x31)] /100

 C à©ÅÕèÂ = 0.527 

ÍÂ#Ò§äÃ¡çµÒÁ!àÁ×èÍ¾Ô¨ÒÃ³ÒÇ#Ò¾×é¹·Õèâ¤Ã§¡ÒÃËÅÑ§¾Ñ²¹ÒáÅ Ç!à»$¹à¢µÍØµÊÒË¡ÃÃÁ  ¤#Ò!!C!= 0.7 ¨Ð¶Ù¡¾Ô¨ÒÃ³Òãª ã¹
ÃÒÂ¡ÒÃ¤Ó¹Ç³ÍÑµÃÒ¡ÒÃÃÐºÒÂ¹éÓ!(Q) ËÅÑ§¾Ñ²¹Òâ¤Ã§¡ÒÃµ#Íä»!

3.1.2.2 àÇÅÒ¡ÒÃÃÇÁµÑÇ¢Í§¹éÓ, tC ËÅÑ§¾Ñ²¹Òâ¤Ã§¡ÒÃ 

àÇÅÒ¡ÒÃÃÇÁµÑÇ¢Í§¹éÓ, tC   =  àÇÅÒ¹éÓäËÅº¹¾×é¹·ÕèÃÐºÒÂ¹éÓ!<!àÇÅÒ¹éÓäËÅã¹ÃÒ§ÃÐºÒÂ¹éÓ 

àÇÅÒ¹éÓäËÅº¹¾×é¹·ÕèÃÐºÒÂ¹éÓ 
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àÇÅÒ¹éÓäËÅº¹¾×é¹·ÕèÃÐºÒÂ¹éÓ, tC = )
!

" 
* L *

(

+
,-.'02 

ÊÀÒ¾¾×é¹·ÕèÊ#Ç¹ãË­#¢Í§â¤Ã§¡ÒÃËÅÑ§¡ÒÃ¾Ñ²¹Òâ¤Ã§¡ÒÃà»$¹¾×é¹·ÕèÅÒ¹áÅÐÍÒ¤ÒÃ»¡¤ÅØÁ Ố¹!¾×é¹·Õè¨Í´Ã¶!áÅÐ¶¹¹
ÀÒÂ¹Í¡ÍÒ¤ÒÃ 

Ñ́§¹Ñé¹!¡ÓË¹´¤#Ò!n ÊÓËÃÑº!Impervious Surface =  0.02 

¤#Ò!S ¤ÇÒÁÅÒ´¢Í§¼ÔÇ Ố¹!1:300   =  0.0033 

¤#Ò!L ¡ÓË¹´ãË ¨Ø´ä¡ÅÊǾ ÁÒÂÑ§·#ÍÃÐºÒÂ¹éÓÁÕÃÐÂÐ·Ò§ =! 28.26  àÁµÃ 

= 93  ¿Øµ 

Ñ́§¹Ñé¹!àÇÅÒ¡ÒÃäËÅÃÇÁµÑÇ¢Í§¹éÓ, tC = )
!

" 
* L *

(

+
,-.'02 

= 15.84 ¹Ò·Õ 

àÇÅÒ¹éÓäËÅã¹ÃÒ§ÃÐºÒÂ¹éÓ 

ÃÐººÃÐºÒÂ¹éÓ!¨Ð¤Ó¹Ç³¨Ò¡á¹ÇÃÒ§ÃÐºÒÂ¹éÓ·ÕèÂÒÇ·ÕèÊØ´ Ñ́§áÊ´§ã¹ÃÙ»·Õè!3 

ÃÙ»·Õè 3 á¹ÇÃÒ§ÃÐºÒÂ¹éÓ·ÕèÂÒÇ·ÕèÊØ´¢Í§â¤Ã§¡ÒÃÊ"Ç¹µ"Í¢ÂÒÂ 

¤Ó¹Ç³ËÒ¤ÇÒÁàÃçÇ¢Í§¹éÓã¹ÃÒ§ÃÐºÒÂ¹éÓ!â´Âãª ÊÁ¡ÒÃ!Manning's Ñ́§¹Õé 
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V =  
1

n
 R!/"S#/! 

àÁ×èÍ n = 0.015 

S  = ¤ÇÒÁªÑ¹¢Í§ÃÒ§ÃÐºÒÂËÃ×Í·#Í!(áÊ´§ã¹µÒÃÒ§·Õè!2) 

¤Ó¹Ç³ËÒ¤ÇÒÁàÃçÇ¢Í§¹éÓã¹ÃÒ§ÃÐºÒÂËÃ×Í·#Íä  ́! Ñ́§¹Õé 

R  =  ÃÑÈÁÕªÅÈÒÊµÃ%!Hydraulic Radius (àÁµÃ),!â´Â! R = A/P!!(áÊ´§ã¹µÒÃÒ§·Õè!2) 

A =  ¾×é¹·ÕèË¹ ÒµÑ´¡ÒÃäËÅã¹ÃÒ§ÃÐºÒÂËÃ×Í·#Í!(áÊ´§ã¹µÒÃÒ§·Õè!2) 

ÃÒ§ÃÐºÒÂ!= ¤ÇÒÁ¡Ç Ò§ÃÒ§!x ¤ÇÒÁÊÙ§ 

·#Í!= 3.45 * 6D!

P  =  àÊ ¹¢Íºà»*Â¡!(Wetted Perimeter) (àÁµÃ) 

¤Ó¹Ç³ËÒÍÑµÃÒ¡ÒÃäËÅã¹ÃÒ§ÃÐºÒÂ¹éÓËÃ×Í·#Í¨Ò¡ÊÁ¡ÒÃ 

Q =  VA!(áÊ´§ã¹µÒÃÒ§·Õè!2) 

¤Ó¹Ç³ËÒàÇÅÒ¹éÓäËÅã¹ÃÒ§ÃÐºÒÂ¹éÓ! =! ¤ÇÒÁÂÒÇ¢Í§ÃÒ§ÃÐºÒÂ¹éÓ/ ÍÑµÃÒ¡ÒÃäËÅ 

µÒÃÒ§·Õè 2 ¤Ó¹Ç³ËÒ¤ÇÒÁàÃçÇ, ÍÑµÃÒ¡ÒÃäËÅ áÅÐ¢Í§àÇÅÒ¹éÓäËÅã¹ÃÒ§ÃÐºÒÂáÅÐ·"ÍËÅÑ§¾Ñ²¹Òâ¤Ã§¡ÒÃ 

¨Ò¡µÒÃÒ§·Õè!2, àÇÅÒ¹éÓäËÅã¹ÃÒ§ÃÐºÒÂ¹éÓáÅÐ·#Í¢Í§â¤Ã§¡ÒÃËÅÑ§¾Ñ²¹Òà·#Ò¡Ñº!2,940 ÇÔ¹Ò·Õ!ËÃ×Í!48.98 ¹Ò·Õ 

Ñ́§¹Ñé¹¡ÒÃ¤Ó¹Ç³ËÒàÇÅÒ¹éÓäËÅº¹¾×é¹·ÕèÃÐºÒÂ¹éÓáÅÐã¹ÃÒ§ÃÐºÒÂ¹éÓ!ÊÒÁÒÃ¶¹ÓÁÒ¤Ó¹Ç³ËÒàÇÅÒ¡ÒÃÃÇÁµÑÇ¢Í§¹éÓ, 
tC ä  ́ Ñ́§¹Õé 

àÇÅÒÃÇÁµÑÇ¢Í§¹éÓ, tC =  àÇÅÒ¹éÓäËÅº¹¾×é¹·ÕèÃÐºÒÂ¹éÓ!<!àÇÅÒ¹éÓäËÅã¹ÃÒ§ÃÐºÒÂ¹éÓ 

=  15.84 + 48.98 

=  64.83 ¹Ò·Õ 

Width/ 

Diameter 

Pipe/ 

Gutter

Gutter/ 

Pipe

Gutter/ 

Pipe Length Height

Hydraulic 

gradient Area

Wetted 

perimeter

Hydraulic 

Radius 

Flow 

Velocity

Flow 

Capacity

Time 

Concentration

b or ø Invert level Invert level L(mm) h S n A P R
2/3

V Q TC

mm IL1 (mm) IL2 (mm) mm m
2

m mm m/s m3/s sec

325 Gutter 100 156 18,200  128 0.0031 0.015 0.042 0.581 0.172 0.64 0.03 686

325 Gutter 156 269 36,730  213 0.0031 0.015 0.069 0.750 0.204 0.75 0.05 705

325 Gutter 269 337 22,710  303 0.0030 0.015 0.098 0.931 0.224 0.82 0.08 283

425 Gutter 363 553 94,837  458 0.0020 0.015 0.195 1.341 0.276 0.82 0.16 591

425 Gutter 553 590 6,000 572 0.0062 0.015 0.243 1.568 0.288 1.51 0.37 16

425 Gutter 590 678 30,590  634 0.0029 0.015 0.269 1.693 0.294 1.05 0.28 108

425 Gutter 678 687 3,017 683 0.0030 0.015 0.290 1.790 0.297 1.08 0.31 10

425 Gutter 687 776 39,150  732 0.0023 0.015 0.311 1.888 0.300 0.95 0.30 132

600 Pipe 776 812 20,000  0 0.0018 0.015 0.211 1.189 0.316 0.89 0.19 106

600 Pipe 812 845 18,000  0 0.0018 0.015 0.211 1.189 0.316 0.90 0.19 94

600 Pipe 845 878 18,000  0 0.0018 0.015 0.211 1.189 0.316 0.90 0.19 94

600 Pipe 878 917 21,500  0 0.0018 0.015 0.211 1.189 0.316 0.90 0.19 113

Sum 2940 sec
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3.1.2.3 ¤"ÒÍÑµÃÒ¡ÒÃÃÐºÒÂ¹éÓ (Q) ËÅÑ§¾Ñ²¹Òâ¤Ã§¡ÒÃ 

¨Ò¡ÊÁ¡ÒÃ Q  =  0.278 x 10-6 CIA 

I!25»*!¾ÃÐ¹¤Ã!¡ÃÁÍØµØ  =!
#-7808

)9:;'!,<.><

I!25»*!¾ÃÐ¹¤Ã!¡ÃÁÍØµØ  = 97.09 ÁÔÅÅÔàÁµÃ/ªÑèÇâÁ§!

=  100 ÁÔÅÅÔàÁµÃ/ªÑèÇâÁ§!(¤#Ò·Õèãª ã¹¡ÒÃ¤Ó¹Ç³ÍÍ¡áºº) 

ËÁÒÂàËµØ: 
3. ¡ÒÃ¤Ó¹Ç³¤ Ò¤ÇÒÁà¢!Á½¹"(I) ¤ÒºÍØºÑµÔ"25"»#"¤Ó¹Ç³¨Ò¡ÊÁ¡ÒÃ¤ÇÒÁÊÑÁ¾Ñ¹ $̧ÃÐËÇ Ò§¤ÇÒÁà¢!Á½¹,"ª Ç§àÇÅÒ"áÅÐ

¤ÇÒÁ¶Õè¢Í§½¹ã¹¾×é¹·Õè¾ÃÐ¹¤Ã"(¡ÃÁÍØµØ)"(¸§ªÑÂ"¾ÃÃ³ÊÇÑÊ´Ôì,"¤Ù Á×Í¡ÒÃÍÍ¡áººÃÐººÃÐºÒÂ¹éÓàÊÕÂáÅÐ¹éÓ½¹,
ÇÔÈÇ¡ÃÃÁÊ¶Ò¹áË §»ÃÐà·Èä·Â,"2554)

4. ã¹¡Ã³Õ¤ Ò¤ÇÒÁà¢!Á½¹·Õèä´!¨Ò¡¡ÒÃ¤Ó¹Ç³¹!ÍÂ¡Ç Ò"100"ÁÔÅÅÔàÁµÃ/ÇÔ¹Ò·Õ"ãË!¾Ô¨ÒÃ³Òãª!¤ Ò¤ÇÒÁà¢!Á½¹¢Ñé¹µèÓ·Õè
100"ÁÔÅÅÔàÁµÃ/ÇÔ¹Ò·Õ"ã¹¡ÒÃ¤Ó¹Ç³¡ÒÃÍÍ¡áºº

à¾ÃÒÐ©Ð¹Ñé¹!  QËÅÑ§! =! 0.278 x 10-6 x 0.7 x 100 x (80,796-22,290.47) 

= 1.14 ÅÙ¡ºÒÈ¡%àÁµÃ/ÇÔ¹Ò·Õ
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ÊÃØ» 
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ÀÒ¤¼¹Ç¡ 2¢ 

ÃÒÂ¡ÒÃ¤íÒ¹Ç³¹éíÒ Ñ́ºà¾ÅÔ§  













ÀÒ¤¼¹Ç¡ 2¤ 

¤íÒÊÑè§áµ"§µÑé§¤³Ð¡ÃÃÁ¡ÒÃÁÕÊ"Ç¹Ã"ÇÁ¢Í§»ÃÐªÒª¹  
(ÀÒ¤ÃÑ°áÅÐÀÒ¤»ÃÐªÒª¹)  









ÀÒ¤¼¹Ç¡ 2§ 

¨´ËÁÒÂ¹íÒÊ"§ÊÃØ»¼Å¡ÒÃ» Ô̄ºÑµµÒÁÁÒµÃ¡ÒÃ»#Í§¡Ñ¹áÅÐá¡!ä¢
¼Å¡ÃÐ·ºÊÔè§áÇ´Å!ÍÁ áÅÐÁÒµÃ¡ÒÃµÔ´µÒÁµÃÇ¨ÊÍº¼Å¡ÃÐ·º

ÊÔè§áÇÅ´Å!ÍÁ µ"Í¤³Ð¡ÃÃÁ¡ÒÃ¡ÒÃÁÕÊ"Ç¹Ã"ÇÁ¢Í§»ÃÐªÒª¹ 
(ÀÒ¤ÃÑ°áÅÐÀÒ¤»ÃÐªÒª¹)  























ÀÒ¤¼¹Ç¡ 2¨ 

¨´ËÁÒÂàªÔ­»ÃÐªØÁ¤³Ð¡ÃÃÁ¡ÒÃ¡ÒÃÁÕÊ"Ç¹Ã"ÇÁ¢Í§»ÃÐªÒª¹ 
(ÀÒ¤ÃÑ°áÅÐÀÒ¤»ÃÐªÒª¹)äµÃÁÒÊ·Õè 1 »ÃÐ í̈Ò»$ 2565 / 

ÃÒÂ§Ò¹¡ÒÃ»ÃÐªØÁ¤³Ð¡ÃÃÁ¡ÒÃ¡ÒÃÁÕÊ"Ç¹Ã"ÇÁ¢Í§»ÃÐªÒª¹ 
(ÀÒ¤ÃÑ°áÅÐÀÒ¤»ÃÐªÒª¹) äµÃÁÒÊ·Õè 1 »ÃÐ í̈Ò»$ 2565 

  

























ÀÒ¤¼¹Ç¡ 2© 

¨´ËÁÒÂàªÔ­»ÃÐªØÁ¤³Ð¡ÃÃÁ¡ÒÃ¡ÒÃÁÕÊ"Ç¹Ã"ÇÁ¢Í§»ÃÐªÒª¹ 
(ÀÒ¤ÃÑ°áÅÐÀÒ¤»ÃÐªÒª¹) äµÃÁÒÊ·Õè 2 »ÃÐ í̈Ò»$ 2565 











ÀÒ¤¼¹Ç¡ 2ª 

ÊÃØ»¡ÒÃ»ÃÐªØÁ¤³Ð¡ÃÃÁ¡ÒÃ¡ÒÃÁÕÊ"Ç¹Ã"ÇÁ¢Í§ªØÁª¹  
àÁ×èÍÇÑ¹·Õè 10 ÁÔ¶Ø¹ÒÂ¹ 2565  



















ÀÒ¤¼¹Ç¡ 2« 

àÍ¡ÊÒÃ»ÃÐªÒÊÑÁ¾Ñ¹ %̧â¤Ã§¡ÒÃ ¡ÒÃÈÖ¡ÉÒáÅÐ Ñ̈´·íÒÃÒÂ§Ò¹¡ÒÃ
à»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃã¹ÃÒÂ§Ò¹¡ÒÃ»ÃÐàÁÔ¹¼Å¡ÃÐ·º

ÊÔè§áÇ´Å!ÍÁ â¤Ã§¡ÒÃâÃ§ä¿¿#Ò¾ÅÑ§¤ÇÒÁÃ!Í¹Ã"ÇÁ ÃÒª  
â¤à¨¹à¹ÍàÃªÑè¹ (Ê"Ç¹¢ÂÒÂ ¤ÃÑé§·Õè 1) (¤ÃÑé§·Õè 1) 



¡ÒÃà»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ

ã¹ÃÒÂ§Ò¹¡ÒÃ»ÃÐàÁÔ¹¼Å¡ÃÐ·ºÊÔè§áÇ´Å ÍÁ

â¤Ã§¡ÒÃâÃ§ä¿¿!Ò¾ÅÑ§§Ò¹¤ÇÒÁÃ Í¹Ã"ÇÁ

ÃÒª#â¤à¨¹à¹ÍàÃªÑè¹#(Ê"Ç¹¢ÂÒÂ#¤ÃÑé§·Õè#1)#(¤ÃÑé§·Õè#1)

ºÃÔÉÑ·#ÃÒª#â¤à¨¹à¹ÍàÃªÑè¹# í̈Ò¡Ñ´



1

¤ÇÒÁà» ¹ÁÒ¢Í§â¤Ã§¡ÒÃ
â ¤ Ã § ¡ Ò Ã â Ã § ä ¿ ¿ Ò ¾ ÅÑ § § Ò ¹ ¤ Ç Ò Á Ã! Í ¹ Ã" Ç Á # Ã Ò ª # â ¤ à ¨ ¹ à ¹ Í à Ã ªÑè ¹ # ¢ Í § º ÃÔ ÉÑ · # Ã Ò ª # â ¤ à ¨ ¹ à ¹ Í à Ã ªÑè ¹ # í̈ Ò ¡Ñ ´#

ÁÕ ¡í ÒÅÑ § ¡ÒÃ¼ ÅÔ µÊÙ §ÊØ ´# 1 66 .55# àÁ¡Ð ÇÑ µµ$ # (MW)# µÑé §ÍÂÙ" µí Ò ºÅ¤ÅÍ§Ë ¹Öè § # Íí Òà À Í¤ÅÍ§ Ë ÅÇ §# Ñ̈ § Ë ÇÑ ´» ·Ø Á¸Ò¹Õ # ä !́ ÃÑ º¤ÇÒ Á

à Ëç ¹ ª Í º ã ¹ Ã Ò Â § Ò ¹ ¡ Ò Ã » Ã Ð à ÁÔ ¹ ¼ Å ¡ Ã Ð · º ÊÔè § á Ç ´ Å! Í Á â ¤ Ã § ¡ Ò Ã â Ã § ä ¿ ¿ Ò ¾ ÅÑ § § Ò ¹ ¤ Ç Ò Á Ã! Í ¹ Ã" Ç Á # Ã Ò ª # â ¤ à ¨ ¹ à ¹ Í à Ã ªÑè ¹#

(Ê" Ç¹ ¢ ÂÒ Â# ¤ÃÑé §·Õè # 1 ) ¨Ò¡¤³Ð¡ÃÃÁ¡ÒÃ¼Ù! ªí Ò¹Ò­¡ÒÃ¾Ô ¨ÒÃ³ÒÃÒÂ§Ò¹¡ÒÃÇÔ à¤ÃÒÐË$ ¼Å¡ÃÐ·ºÊÔè §áÇ´Å! ÍÁ#µÒÁË¹Ñ §Ê× Í·Õè#

·Ê#1010.7/17924#Å§ÇÑ¹·Õè#30# Ņ̃¹ÇÒ¤Á#2563

µ" ÍÁÒºÃÔ ÉÑ ·#ÃÒª#â¤à¨¹à¹ÍàÃªÑè ¹# í̈ Ò¡Ñ ´#ÁÕ ¤ÇÒÁ í̈ Òà»% ¹µ! Í§à»ÅÕè Â¹á»Å§ÃÒÂÅÐàÍÕ Â´â¤Ã§¡ÒÃ âÃ§ä¿¿ Ò¾ÅÑ §§Ò¹¤ÇÒÁ

Ã! Í ¹ Ã" Ç Á # Ã Ò ª # â ¤ à ¨ ¹ à ¹ Íà Ã ªÑè ¹ # Ö̈ § Á Í º Ë Á Ò Â ã Ë! # º ÃÔ ÉÑ · # ·Õ á Í Å·Õ # ¤ Í ¹ «Ñ Åá µ ¹ Ê$ # í̈ Ò ¡Ñ ´ # «Öè § à »% ¹ ¹Ô µÔ ºØ ¤ ¤ Å·Õè ¢Öé ¹ · Ð à ºÕ Â ¹ ¡Ñ º

ÊíÒ¹Ñ ¡§Ò¹¹âÂºÒÂáÅÐá¼¹·ÃÑ ¾ÂÒ¡Ã¸ÃÃÁªÒµÔ áÅÐÊÔè §áÇ´Å! ÍÁà»% ¹¼Ù! ÈÖ ¡ÉÒáÅÐ Ñ̈ ´·í ÒÃÒÂ§Ò¹¡ÒÃà»ÅÕè Â¹á»Å§ÃÒÂÅÐàÍÕ Â´

â¤Ã§¡ÒÃã¹ÃÒÂ§Ò¹¡ÒÃ»ÃÐàÁÔ ¹¼Å¡ÃÐ·ºÊÔè§áÇ´Å! ÍÁ# â¤Ã§¡ÒÃâÃ§ä¿¿ Ò¾ÅÑ§§Ò¹¤ÇÒÁÃ! Í¹Ã" ÇÁ#ÃÒª#â¤à¨¹à¹ÍàÃªÑè ¹#(Ê" Ç¹

¢ÂÒÂ#¤ÃÑé §·Õè # 1 )# (¤ÃÑé §·Õè #1)#à¾×è ÍãË! Ë¹" ÇÂ§Ò¹¼Ù! Í¹Ø ÁÑ µÔ ËÃ× ÍÍ¹Ø ­Òµ#(Êí Ò¹Ñ ¡§Ò¹¤³Ð¡ÃÃÁ¡ÒÃ¡í Ò¡Ñ º¡Ô ¨¡ÒÃ¾ÅÑ §§Ò¹)#àËç ¹ªÍº

¡" Í¹ í́Òà¹Ô ¹¡ÒÃà»ÅÕèÂ¹á»Å§#

·Ñé § ¹Õé # ¡ Ò Ã í́ Ò à ¹Ô ¹ ¡ Ò Ã ÈÖ ¡ É Ò á Å Ð Ñ̈ ´ ·í Ò Ã Ò Â § Ò ¹ ¡ Ò Ã à » ÅÕè Â ¹ á » Å § Ï # Ñ́ § ¡ Å" Ò Ç # à »% ¹ ¡ Ò Ã » Ô̄ ºÑ µÔ µ Ò Á Á Ò µ Ã ¡ Ò Ã ·Ñè Ç ä »

·Õè ¡í ÒË ¹´ä Ç! ã ¹ÃÒÂ§Ò¹ ¡ÒÃ»ÃÐàÁÔ ¹ ¼Å¡ÃÐ·ºÊÔè §áÇ´Å! ÍÁ# â ¤Ã§¡ÒÃâ Ã§ä¿¿ Ò¾ÅÑ§ §Ò¹¤ÇÒÁÃ! Í¹ Ã" ÇÁ#ÃÒª#â ¤à¨¹à¹ÍàÃªÑè ¹#

(Ê" Ç¹¢ÂÒÂ# ¤ÃÑé §·Õè#1)#·Õèä !́ Ã Ñº¤ÇÒÁàËç¹ªÍºáÅ! Ç

ÃÒÂÅÐàÍÕÂ´¡ÒÃ¢Íà»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ
(1) ¡ÒÃ»ÃÑºà»ÅÕèÂ¹¼Ñ§Í§¤!»ÃÐ¡Íºâ¤Ã§¡ÒÃ"â ´ Â ÁÕ ¡ Ò Ã » ÃÑ º º µí Ò á Ë ¹" § Í § ¤$ » Ã Ð ¡ Í º µ" Ò § æ # à ¾×è Íã Ë! Ê Í´ ¤ Å! Í § ¡Ñ º

¡ Ò Ã í́ Ò à ¹Ô ¹ ¡ Ò Ã ¨ ÃÔ § ¢ Í § â ¤ Ã § ¡ Ò Ã # ä !́ á ¡" # 1 ) # Â! Ò Â µí Ò á Ë ¹" § ¶Ñ § á Â ¡ ¹éí Ò - ¹éí Ò ÁÑ ¹ #2) Â! Ò Â µí Ò á Ë ¹" § Í Ò ¤ Ò Ã à ¡ç º Ê Ò Ã à ¤ ÁÕ #

¹éí Ò ÁÑ ¹ Ë Å" Í Å×è ¹ # á Å Ð ¢ Í § à ÊÕ Â #3) Â! Ò Â µí Ò á Ë ¹" § ¾×é ¹ ·Õè ÊÕ à ¢Õ Â Ç # Ã Ç Á ¶Ö § ÁÕ ¡ Ò Ã ¶ Á ¾×é ¹ ·Õè º" Í ¾Ñ ¡ ¹éí Ò Ố º # ( à »% ¹ º" Í Êí Ò Ã Í § ¹éí Ò Êí Ò Ë ÃÑ º

´Ñºà¾ ÅÔ § )# à¾ÔèÁ ¢Öé ¹ »Ã ÐÁÒ³# 342 µÒÃÒ§à ÁµÃ # ¹Í¡¨Ò¡ ¹Õé ÁÕ ¡ÒÃ à¾ÔèÁ Ë ¹" ÇÂ¼ÅÔ µ ¹éíÒ Í" Í¹# À ÒÂã ¹ ¾×é ¹ ·Õèâ ¤Ã§ ¡ÒÃ

(2) ¡ÒÃà»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕÂ´ÍØ»¡Ã³!à¤Ã×èÍ§ Ñ̈¡Ã"â ´Â» ÃÑ º ¢ ¹ Ò ´# á ÅÐ í̈ Ò ¹ Ç ¹ à ¤ Ã×èÍ § ¼ÅÔ µ ä Í¹éí Ò ¨ Ò ¡ ¡ Ò Ã µÔ ´µ Ñé §

¢ ¹ Ò ´ # 1 . 4 # µÑ ¹ / ªÑè Ç â Á § # í̈ Ò ¹ Ç ¹ # 6 # à ¤ Ã×è Í § # à »% ¹ ¢ ¹ Ò ´ # 1 . 9 # µÑ ¹ / ªÑè Ç â Á § # í̈ Ò ¹ Ç ¹ # 4 # à ¤ Ã×è Í § à»ÅÕè Â¹ ª¹Ô ´¢Í§ÃÐººË Å" ÍàÂç ¹ #¨Ò¡

áºº¹éí ÒáÅÐÍÒ¡ÒÈäËÅáººµÑé §©Ò¡¡Ñ ¹# (Cross Flow) à»% ¹áºº¹éí ÒáÅÐÍÒ¡ÒÈäËÅáººÊÇ¹·Ò§¡Ñ ¹# (Counter Flow) á ÅÐ à ¾Ôè Á

¨íÒ¹ Ç¹ ÍØ» ¡Ã³$ » &'Á µ" Ò§æ# ·Õè¨ ÐµÔ ´µÑé §À ÒÂã ¹â ¤Ã§¡ ÒÃ

(3)"¡ÒÃà¾ÔèÁª¹Ô´ÊÒÃà¤ÁÕ"·Õèã ª! ÊíÒ Ë ÃÑº ¿*+¹ ¿Ùà Ã «Ô ¹ ã ¹ ¡ÒÃ¼ÅÔ µ ¹éíÒ Í" Í¹# ¤× Í#â «à Ṍ ÂÁ ¤ÅÍä Ã $́

(4)"¡ÒÃà¾ÔèÁ¤ÇÒÁÊÙ§ÍÒ¤ÒÃà¤Ã×èÍ§Â¹µ!¼ÅÔµä¿¿#Ò¨Ò¡¡$Ò«¸ÃÃÁªÒµÔ"¨Ò¡# 1 4.5 àÁµ Ã# à »%¹ # 1 7. 1 àÁµ Ã

(5)"¡ÒÃà¾ÔèÁ»ÃÔÁÒ³¹éíÒãª%"¨ Ò ¡ # 5 , 4 3 7 # à »% ¹ #5,688 ÅÙ ¡ º Ò È ¡$ à Á µ Ã / ÇÑ ¹ # à ¾×è Í ¹í Ò ä » à µÔ Á ã ¹ Ë Í Ë Å" Í à Âç ¹ # Ê" § ¼ Å ã Ë! ÁÕ

»ÃÔ ÁÒ³ ¹éíÒ ·Ôé §¨Ò¡Ã ÐººË Å" ÍàÂç¹ à¾ÔèÁ ¢Öé ¹¨Ò¡# 92 3# à»%¹ #974 ÅÙ¡ºÒÈ¡$àÁµ Ã / ÇÑ ¹

(6) ¡ÒÃà»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕÂ´·&Í¡$Ò«¸ÃÃÁªÒµÔÀÒÂã¹¾×é¹·Õèâ¤Ã§¡ÒÃ" â ´ Â ÁÕ ¡ Ò Ã Å ´ ¢ ¹ Ò ´ à Ê! ¹ ¼" Ò ¹

ÈÙ¹Â$ ¡ÅÒ§# áÅÐà¾ÔèÁ ¤ÇÒÁÂÒÇ·" ÍÊ" §¡8 Ò«Ï#À ÒÂã ¹ ¾×é ¹ ·Õè â ¤ Ã § ¡ Ò Ã # Ã Ç Á ·Ñé § à ¾Ôè Á ¤ Ç Ò Á Ñ́¹ á ÅÐ ÍØ³ Ë ÀÙ ÁÔ ¢ Í§ ·" ÍÊ" § ¡8 Ò «Ï # ä » ÂÑ §

à ¤ Ã×è Í § Â ¹ µ$ ¼ ÅÔ µ ä ¿ ¿ Ò ¨ Ò ¡ ¡8 Ò « ¸ Ã Ã Á ª Ò µÔ # á Å Ð à ¾Ôè Á á ¹ Ç à Ê! ¹ ·" Í Ê" § ¡8 Ò « ¸ Ã Ã Á ª Ò µÔ ¨ Ò ¡ Ê ¶ Ò ¹Õ ÇÑ ´ á Å Ð ¤ Ç º ¤Ø Á ¤ Ç Ò Á Ñ́ ¹ ¡8 Ò «#

(Gas Metering Station) ä » ÂÑ§ Ë Á! Íä Í¹éíÒ ÊíÒ ÃÍ§# (Auxiliary Boiler)

(7) ¡ÒÃ»ÃÑº¼Ñ§¡ÒÃÃÐºÒÂ¹éíÒ/ÍØ»¡Ã³!´Ñºà¾ÅÔ§áÅÐÃÐººµÃÇ̈ Ñ̈º"ãË%ÊÍ́ ¤Å%Í§¡Ñº¼Ñ§Í§¤!»ÃÐ¡Íºâ¤Ã§¡ÒÃãËÁ&"
(8) ¡ÒÃà»ÅÕèÂ¹á»Å§ÁÒµÃ¡ÒÃ»#Í§¡Ñ¹áÅÐá¡%ä¢¼Å¡ÃÐ·ºÊÔè§áÇ´Å%ÍÁ"áÅÐÁÒµÃ¡ÒÃµÔ´µÒÁµÃÇ¨ÊÍº¼Å¡ÃÐ·º

ÊÔè§áÇ´Å%ÍÁ"â´Â¡ÒÃ·º·Ç¹¶Ö §¤ÇÒÁàËÁÒÐÊÁ¢Í§ÁÒµÃ¡ÒÃÏ#·Õèà¡ÕèÂÇ¢! Í§¡Ñº¼Å¡ÃÐ·º·Õèà»ÅÕèÂ¹á»Å§ä» Ñ́§¡Å" ÒÇ

¡ÒÃ à»ÃÕ Âº à·Õ Âº¼Ñ§ Í§¤$ »ÃÐ¡Íºâ ¤Ã§¡ ÒÃºÃÔ à Ç³·ÕèÁÕ ¡ÒÃà» ÅÕèÂ ¹ á»Å§áÊ´§ Ñ́§ÃÙ»·Õè"1



2

¼Ñ§Í§¤!»ÃÐ¡Íºâ¤Ã§¡ÒÃ·Õèä %́ÃÑº¤ÇÒÁàËç¹ªÍº

¼Ñ§Í§¤!»ÃÐ¡Íºâ¤Ã§¡ÒÃÀÒÂËÅÑ§à»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ

ÃÙ»·Õè"1: à»ÃÕÂºà·ÕÂº¼Ñ§Í§¤!»ÃÐ¡Íºâ¤Ã§¡ÒÃ¡&Í¹áÅÐËÅÑ§à»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ

Â%ÒÂµíÒáË¹&§ÍÒ¤ÒÃà¡çºÊÒÃà¤ÁÕ"
¹éíÒÁÑ¹ËÅ&ÍÅ×è¹"áÅÐ¢Í§àÊÕÂ"

¶Á¾×é¹·Õèº&Í¾Ñ¡¹éíÒ Ốº"

¾×é¹·Õèâ¤Ã§¡ÒÃ



3

¼Ñ§Í§¤!»ÃÐ¡Íºâ¤Ã§¡ÒÃ·Õèä %́ÃÑº¤ÇÒÁàËç¹ªÍº

¼Ñ§Í§¤!»ÃÐ¡Íºâ¤Ã§¡ÒÃÀÒÂËÅÑ§à»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ

ÃÙ»·Õè"1: à»ÃÕÂºà·ÕÂº¼Ñ§Í§¤!»ÃÐ¡Íºâ¤Ã§¡ÒÃ¡&Í¹áÅÐËÅÑ§à»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ (µ&Í)

¾×é¹·Õèâ¤Ã§¡ÒÃ

Â%ÒÂµíÒáË¹&§¶Ñ§áÂ¡¹éíÒ-¹éíÒÁÑ¹

Â%ÒÂµíÒáË¹&§¾×é¹·ÕèÊÕà¢ÕÂÇ

à¾ÔèÁË¹&ÇÂ¼ÅÔµ¹éíÒÍ&Í¹



4

¼Å¡ÃÐ·ºËÅÑ¡·Õè̈ Ò¡¡ÒÃà»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ

ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ
·Õèà»ÅÕèÂ¹á»Å§

¶Á¾×é¹·Õèº&Í¾Ñ¡¹éíÒ Ốºà¾ÔèÁ¢Öé¹

¡ÒÃ»ÃÑº¼Ñ§Í§¤!»ÃÐ¡Íºâ¤Ã§¡ÒÃ
¡ÒÃÃÐºÒÂ¹éíÒáÅÐ»#Í§¡Ñ¹¹éíÒ·&ÇÁ

� ¡ÒÃ¶Á¾×é¹·Õèà¾ÔèÁ¢Öé¹Ê&§¼ÅãË%»ÃÔÁÒ³¹éíÒäËÅ¹Í§ã¹¾×é¹·Õèâ¤Ã§¡ÒÃ
à¾ÔèÁ¢Öé¹

¤Ø³ÀÒ¾¹éíÒ
� ¡ÒÃà¾ÔèÁ»ÃÔÁÒ³¹éíÒãª%ã¹ËÍËÅ&ÍàÂç¹Ê&§¼ÅãË%»ÃÔÁÒ³¹éíÒ·Ôé§¨Ò¡
ÃÐººËÅ&ÍàÂç¹à¾ÔèÁ¢Öé¹"¢¹Ò´º&Í"Reclaimed Water µ%Í§à¾ÕÂ§¾Í
·Õè¨ÐÃÍ§ÃÑº¹éíÒ·Ôé§Ê&Ç¹ä %́ÍÂ&Ò§¹%ÍÂ"1 ÇÑ¹

¡ÒÃà¾ÔèÁ»ÃÔÁÒ³¹éíÒãª%ã¹ËÍËÅ&ÍàÂç¹

¤Ø³ÀÒ¾ÍÒ¡ÒÈ
� ¡ÒÃ¶Á¾×é¹·ÕèÍÒ¨Ê&§¼ÅãË%à¡Ô´¡ÒÃ¿Ø#§¡ÃÐ¨ÒÂ¢Í§½Ø'¹ÅÐÍÍ§à¾ÔèÁ¢Öé¹
� ¤ÇÒÁÊÙ§¢Í§ÍÒ¤ÒÃ·Õèà¾ÔèÁ¢Öé¹ÍÒ¨Ê&§¼ÅãË%à¡Ô´"Downwash 

¢Í§¡ÃÐáÊÅÁ·Õè´%Ò¹ËÅÑ§ÍÒ¤ÒÃà¡Ố ¡ÒÃÊÐÊÁµÑÇ¢Í§ÁÅ¾ÔÉ
¡ÒÃà¾ÔèÁ¤ÇÒÁÊÙ§¢Í§ÍÒ¤ÒÃ

¡ÒÃà»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕÂ´·&ÍÊ&§
¡$Ò«¸ÃÃÁªÒµÔÀÒÂã¹¾×é¹·Õèâ¤Ã§¡ÒÃ

ÍÑ¹µÃÒÂÃ%ÒÂáÃ§
� ¡ÒÃà¾ÔèÁ¤ÇÒÁ Ñ́¹ã¹á¹ÇàÊ%¹·&ÍÊ&§¡$Ò«Ï"ÍÒ¨¼ÅãË%ÃÑÈÁÕ¢Í§
¡ÒÃà¡Ô´ÍÑ¹µÃÒÂÃ%ÒÂáÃ§à¾ÔèÁ¢Öé¹

¡ÒÃà»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕÂ´à¤Ã×èÍ§ Ñ̈¡Ã
ÃÐ´ÑºàÊÕÂ§

� ÃÐººËÅ&ÍàÂç¹áºº"Counter Flow áÅÐà¾ÔèÁ»*+Á"Ê&§¼ÅãË%ÃÐ Ñ́º
àÊÕÂ§ÃÇÁ¢Í§à¤Ã×èÍ§ Ñ̈¡ÃÀÒÂã¹¾×é¹·Õèâ¤Ã§¡ÒÃà¾ÔèÁ¢Öé¹

¼Å¡ÃÐ·º¨Ò¡¡ÒÃà»ÅÕèÂ¹á»Å§

é é

ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ

¡ÒÃ¤Á¹Ò¤Á¢¹Ê&§
� ¡ÒÃ¶Á¾×é¹·ÕèÊ&§¼ÅãË%»ÃÔÁÒ³Ã¶¢¹Ê&§ Ố¹à¾ÔèÁ¢Öé¹"«Öè§ÍÒ¨¡ÃÐ·ºµ&Í
¡ÒÃ¨ÃÒ¨ÃºÃÔàÇ³àÊ%¹·Ò§¢¹Ê&§ Ố¹



àÁ×èÍÈÖ ¡ÉÒ¼Å¡ÃÐ·º¨Ò¡¡ÒÃà»ÅÕè Â¹ á»Å§ÃÒÂÅÐàÍÕ Â´â ¤Ã§¡ÒÃáÅ! Ç#â ¤Ã§¡ ÒÃä !́ ·º·Ç¹ ¤ÇÒÁ¤ÃÍº¤ÅØÁ ¢Í§ÁÒµ Ã¡ÒÃ
» Í§ ¡Ñ ¹ áÅ Ð á¡! ä ¢ ¼Å ¡Ã Ð ·º ÊÔè §á Ç ´Å! ÍÁã ¹ ÃÒ Â §Ò ¹ ¡Ò Ã »Ã Ð àÁÔ ¹ ¼ Å¡ Ã Ð ·º ÊÔè §á Ç ´Å! ÍÁ © ºÑ º·Õè ä !́ ÃÑ º ¤ÇÒ Áà Ëç ¹ ª Íº # ·Õè à¡Õè Â Ç¢! Í§
¡Ñ º ¼ Å ¡ Ã Ð · º ·Õè à ¡Ô ´ ¢Öé ¹ ¨ Ò ¡ ¡ Ò Ã à » ÅÕè Â ¹ á » Å § Ã Ò Â Å Ð à ÍÕ Â ´ â ¤ Ã § ¡ Ò Ã # ¾ º Ç" Ò # Á Ò µ Ã ¡ Ò Ã Ñ́ § ¡ Å" Ò Ç Ê Ò Á Ò Ã ¶ ¤ Ç º ¤Ø Á ¼ Å ¡ Ã Ð · º ·Õè
à¡Ô ´¢Öé ¹¨Ò¡¡ÒÃà»ÅÕèÂ¹á»Å§ÃÒÂÅÐàÍÕ Â´â¤Ã§¡ÒÃä !́

5

¡ÒÃ·º·Ç¹ÁÒµÃ¡ÒÃ´%Ò¹ÊÔè§áÇ´Å%ÍÁ

¼Å¡ÃÐ·º¨Ò¡¡ÒÃà»ÅÕèÂ¹á»Å§
ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ

ÁÒµÃ¡ÒÃ»#Í§¡Ñ¹áÅÐá¡%ä¢¼Å¡ÃÐ·ºÊÔè§áÇ´Å%ÍÁ

� ¤Ø³ÀÒ¾ÍÒ¡ÒÈ

� àÊÕ Â§

� ¤Ø³ÀÒ¾¹éíÒ

� ¡ÒÃ ÃÐºÒÂ¹éíÒ áÅÐ» Í§¡Ñ¹
¹éíÒ·"ÇÁ

� ¡ÒÃ¤Á¹ Ò¤Á¢ ¹ Ê" §

� ÍÑ¹ µ Ã ÒÂÃ! ÒÂáÃ§

� ©Õ ´ ¾ Ã Á ¹éí Ò ã ¹ ¾×é ¹ ·Õè ¡" Í Ê Ã! Ò § # ¡ Í § Ố ¹ # ¶ ¹ ¹ # ¾×é ¹ ·Õè ·Õè ÁÕ ¡Ô ¨ ¡ Ã Ã Á ¡ Ò Ã » ÃÑ º ¶ Á # à »% ¹ µ! ¹ #
à ¾×è Í Å ´ ¡ Ò Ã ¿Ø § ¡ Ã Ð ¨ Ò Â ¢ Í § ½Ø: ¹ Å Ð Í Í § ¨ Ò ¡ ¡Ô ¨ ¡ Ã Ã Á ¡ Ò Ã ¡" Í Ê Ã! Ò § # Í Â" Ò § ¹! Í Â # 2#
¤ÃÑé §µ" ÍÇÑ¹ # (àª! Ò -º" ÒÂ)# áÅÐ¾Ô¨ÒÃ ³Òà¾ÔèÁàµÔ Á#à Á×èÍÊÀ Ò ¾ ÍÒ ¡ Ò È Ã! Í¹ á Ë! § Ë Ã× Í ÁÕ Å Á
á Ã § à ¾×è Í » Í § ¡Ñ ¹ ½Ø: ¹ Å Ð Í Í § ¿Ø § ¡ Ã Ð ¨ Ò Â ÊÙ" º Ã Ã Â Ò ¡ Ò È # á Å Ð Ê" § ¼ Å ¡ Ã Ð · º µ" Í ªØ Á ª ¹

ã ¡Å! à¤Õ Â§
� ·íÒ¤ÇÒÁÊÐÍÒ´Å! ÍÃ¶º Ã Ã ·Ø ¡ ¡" Í ¹ ÍÍ ¡ ¨ Ò ¡ ¾×é ¹ ·Õè ¡" Í ÊÃ! Ò § Ë Ã× Í ¾×é ¹ ·Õè ·Õè à ¡ÕèÂ Ç ¢! Í§ ¡Ñ º

¡Ô ¨ ¡ Ã Ã Á ¡" Í Ê Ã! Ò § à ¾×è Í » Í § ¡Ñ ¹ à È É Ố ¹ á Å Ð · Ã Ò Â ·Õè Í Ò ¨ Ê Ã! Ò § ¤ Ç Ò Á Ê ¡ » Ã ¡ ã Ë! á ¡"
¶¹¹ ·Ñé §À ÒÂã ¹ áÅÐÀ ÒÂ¹Í¡â ¤Ã § ¡ÒÃ

� ¡íÒ Ë ¹ ´ã Ë! ÁÕÃÑéÇ¤Í¹ ¡ÃÕ µ ¶Ò ÇÃ¤ÇÒÁÊÙ§ 3 àÁµÃ !́ Ò¹·Ô ÈàË ¹× Í ·ÔÈµ ÐÇÑ¹ ÍÍ¡ áÅÐ
·ÔÈµÐÇÑ¹ µ ¡¢ Í§â ¤Ã§¡ ÒÃ áÅºíÒÃØ§ ÃÑ¡ É ÒÃÑéÇ¤Í¹ ¡ÃÕ µãË! ÁÕ ÊÀ Ò¾ Ṍ ÍÂÙ" àÊÁÍ

� Ñ̈ ´ã Ë! ÁÕ º" Í¾Ñ ¡ ¹éí Ò Ë Å" Íà Âç ¹ # (Reclaimed Water Pond) í̈ Ò ¹ Ç ¹ #2 º" Í# ¤ Ç Ò Á Ø̈ ÍÂ" Ò §
¹! Í Â º" Í Å Ð #1 ÇÑ ¹ # à ¾×è Í Ã Í § ÃÑ º ¹éí Ò Ã Ð º Ò Â ·Ôé § ¨ Ò ¡ Ë Í Ë Å" Í à Âç ¹ # â ´ Â ¢ ³ Ð ·Õè º" Í Ë ¹Öè § ¶Ù ¡

ã ¢! ÍÕ ¡ º" Í ¨ Ð ·í Ò Ë ¹! Ò ·Õè à »% ¹ º" Í ©Ø ¡ à ©Ô ¹ # ÁÕ ¡ Ò Ã »Ù ¾×é ¹ º" Í !́ Ç Â # HDPE Ë Ã× Í à »% ¹
º"Í¤Í¹¡ÃÕ µ

� ÃÇºÃÇÁ¹éíÒ½¹áÅÐ¹éíÒ Ë ÅÒ¡¨Ò¡ºÃÔ àÇ³¾×é ¹ ·Õèä Á" »¹ à»*+Í ¹Å§ÊÙ" º" ÍË ¹" Ç§¹éíÒ ½ ¹ ¢ ¹Ò´#
10,000 ÅÙ¡ºÒÈ¡$àÁµ Ã#¢ Í§â ¤Ã§ ¡ÒÃ

� Ë ÅÕ ¡ à ÅÕè Â § ¡ Ò Ã ¢ ¹ Ê" § ÇÑ Ê Ǿ ¡" Í Ê Ã! Ò § ã ¹ ª" Ç § à Ç Å Ò à Ã" § "́ Ç ¹ ä !́ á ¡" # ª" Ç § à Ç Å Ò # 0 6 . 0 0 -
09.00# ¹ .# áÅÐ# 16.00-1;.00# ¹ .# à¾×èÍ Å´»&­ Ë Ò¡Ò Ã ¨ Ã Ò ¨ Ã µÔ ´¢Ñ ´# Ë Ò ¡ í̈ Ò à »% ¹ µ! Í§

í́ Ò à ¹Ô ¹ ¡ Ò Ã ã ¹ ª" Ç § à Ç Å Ò Ñ́ § ¡ Å" Ò Ç # µ! Í § » Ã Ð Ê Ò ¹ ¢ Í Í ¹Ø ­ Ò µ Ë Ã× Í ¤ Ç Ò Á à Ëç ¹ ª Í º ¨ Ò ¡
Ë ¹" Ç Â § Ò ¹ ·Õè à ¡Õè Â Ç ¢! Í § # á Å Ð µ! Í § á !̈ § ã Ë! ªØ Á ª ¹ · Ã Ò º ¡" Í ¹ í́ Ò à ¹Ô ¹ ¡ Ò Ã # Å" Ç § Ë ¹! Ò # 2#
ÊÑ»´ÒË$

� ¨Ñ´ãË! ÁÕ á¼¹ ºíÒÃØ§ ÃÑ¡ ÉÒã¹àªÔ §» Í§¡Ñ¹ #â ´Âà©¾ÒÐÍØ» ¡Ã ³$ à¡ÕèÂ Ç¡Ñº ¤ÇÒÁ»ÅÍ´ÀÑÂ #
áÅÐÃÐºº ÅíÒ àÅÕ Â§ ¡8 Ò«¸Ã ÃÁ ªÒµÔã ¹¡Ã ³Õ ©Ø¡ à©Ô ¹#ÃÇÁ¶Ö § ¡ ÒÃµ Ã Ç¨ÊÍºÊÀ Ò¾·" Í
ÃÇÁ¶Ö §¤ÇÒÁàÃÕ Âº Ã! ÍÂ¢ Í§ÃÐº º·" ÍÊ" §¡8 Ò«¸ÃÃ ÁªÒµÔ À ÒÂã ¹¾×é ¹·Õèâ ¤Ã§¡ÒÃÍÂ" Ò§
ÊÁèíÒàÊÁÍ



ºÃÔÉÑ·"·ÕáÍÅ·Õ"¤Í¹«ÑÅáµ¹Ê!" í̈Ò¡Ñ´
152 ¶¹¹¹ÇÅ Ñ̈¹·Ã!"á¢Ç§¹ÇÅ Ñ̈¹·Ã!"à¢µºÖ§¡Ø&Á"¡·Á."10230
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Borehole No. Fill Material Depth - m.

Borehole No. Depth m.

PARTICLE SIZE DISTRIBUTION TEST RESULTS (ASTM D421 AND D422)

TEN CONSULTANTS CO., LTD.

PROJECT : R

LOCATION : Khlong Nueng Sub District, Khlong Luang District,Pathum Thani Province, Thailand.
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           CBR. TEST  ( UNIT WEIGHT AND WATER CONTENT )

SAMPLE  No. PROJECT.

TEST No. SECTION.

BORING OR BORROW PIT  No. DATE.

STATION. TEST BY.

DEPTH. COMPUTED BY.

DESCRIPTION OF SAMPLE CHECKED    BY.

BEFORE SOAKING. Maximum dry density = T / M.
3

O.M.C.    = %

T T B T B

AFTER SOAKING. AND TESTING.
T T B T B

B

AVG. WATER CONTENT  %

Wt. MOLD + WET SOIL   kg.

MOLD No.

No. OF BLOWS.

Wt. MOLD   kg.

VOLUME OF MOLD    Cm.
3

WET DENSITY  t / m.
3

Wt. WET SOIL    kg.

DRY DENSITY   t / m.
3

WATER CONTENT FROM

WT. WATER   gm.

Wt. CONTAINER    gm.

CONTAINER No.

Wt. CONTAINER No.+ WET SOIL    gm.

WATER CONTENT  %

Wt. CONTAINER No.+ DRY SOIL   gm. 

Wt. DRY SOIL   gm.

WATER CONTENT  %

AVG. WATER CONTENT  %

Wt. CONTAINER No.+ WET SOIL    gm.

Wt. CONTAINER No.+ DRY SOIL   gm. 

WT. WATER   gm.

Wt. CONTAINER    gm.

Wt. DRY SOIL   gm.

BWATER CONTENT FROM

CONTAINER No.

TEN  CONSULTANTS  CO.,LTD.



CBR. TEST  ( SWELL AND PENETRATION )

SAMPLE  No. PROJECT.

TEST No. SECTION.

BORING OR BORROW PIT No. DATE.

STATION. TEST BY.

DEPTH. COMPUTED BY.

DESCRIPTION OF SAMPLE CHECKED    BY.

AFTER  SOAKING.

SWELL lbs.

MOLD No.

TIME GAGE GAGE

DAYS RDG. INCH % INCH % RDG. INCH %

0

1

2

3

4

PENETRATION lbs.

PENETRA MOLD No. MOLD No. MOLD No.

TION PROVING LOAD PSI. PROVING PSI. PROVING LOAD PSI.

INCH. RING RDG. lb. RING RDG. RING RDG. lb.

MOLD No.

WATER ABSORBED   %

Wt. MOLD + WET SOIL   kg.

Wt. MOLD + WET SOIL,(BEFORE SOAKING)        kg. 

lb.

SWELL

ELAPSED

Wt. WATER ABSORBED   kg.

DATE MOLD No.

SURCHARGE  WEIGHT

SURCHARGE  WEIGHT

LOAD

RDG.

MOLD No.

GAGE

10

10

SWELL SWELL

TEN  CONSULTANTS  CO.,LTD.TEN  CONSULTANTS  CO.,LTD.



CBR TEST TESTED BY

DATE 10-Apr-21

PROJECT CHECKED BY Chinnawat S.

LOCATION DATE 10-Apr-21

% CBR

SAMPLE No.

TEST CONDITION

PENETRATION (inch.) 0.1 0.1 0.1 0.2

PISTON PRESSURE, A (PSI)

STANDARD  UNIT LOAD , B (PSI) 1000 1000 1000 1500

% CBR = (A/B)x100

0.2

1500

0.2

1500

CBR-STD-01

SAMPLE

TEST NO.

Silty SAND

39

SOAKED

52

SOAKED

9

SOAKED

TEN  CONSULTANTS  CO.,LTD.
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SAMPLE  No.  REMARKS

DRY DENSITY  95 %  MDD.  = t/m
3

CBR.  CBR.             = %
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SAMPLE  No.  REMARKS

SWELL MDD t/m
3

DRY DENSITY SWELLING = %
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           CBR. TEST  ( UNIT WEIGHT AND WATER CONTENT ) 

SAMPLE  No. PROJECT.

TEST No. SECTION.

BORING OR BORROW PIT  No. DATE.

STATION. TEST BY.

DEPTH. COMPUTED BY.

DESCRIPTION OF SAMPLE CHECKED    BY.

BEFORE SOAKING. Maximum dry density = T / M.
3

O.M.C.    = %

T T B T B

AFTER SOAKING. AND TESTING.
T T B T B

B

AVG. WATER CONTENT  %

Wt. MOLD + WET SOIL   kg.

MOLD No.

No. OF BLOWS.

Wt. MOLD   kg.

VOLUME OF MOLD    Cm.
3

WET DENSITY  t / m.
3

Wt. WET SOIL    kg.

DRY DENSITY   t / m.
3

WATER CONTENT FROM

WT. WATER   gm.

Wt. CONTAINER    gm.

CONTAINER No.

Wt. CONTAINER No.+ WET SOIL    gm.

WATER CONTENT  %

Wt. CONTAINER No.+ DRY SOIL   gm. 

Wt. DRY SOIL   gm.

WATER CONTENT  %

AVG. WATER CONTENT  %

Wt. CONTAINER No.+ WET SOIL    gm.

Wt. CONTAINER No.+ DRY SOIL   gm. 

WT. WATER   gm.

Wt. CONTAINER    gm.

Wt. DRY SOIL   gm.

BWATER CONTENT FROM

CONTAINER No.

TEN  CONSULTANTS  CO.,LTD.



CBR. TEST  ( SWELL AND PENETRATION )

SAMPLE  No. PROJECT.

TEST No. SECTION.

BORING OR BORROW PIT No. DATE.

STATION. TEST BY.

DEPTH. COMPUTED BY.

DESCRIPTION OF SAMPLE CHECKED    BY.

AFTER  SOAKING.

SWELL lbs.

MOLD No.

TIME GAGE GAGE

DAYS RDG. INCH % INCH % RDG. INCH %

0

1

2

3

4

PENETRATION lbs.

PENETRA MOLD No. MOLD No. MOLD No.

TION PROVING LOAD PSI. PROVING PSI. PROVING LOAD PSI.

INCH. RING RDG. lb. RING RDG. RING RDG. lb.

MOLD No.

WATER ABSORBED   %

Wt. MOLD + WET SOIL   kg.

Wt. MOLD + WET SOIL,(BEFORE SOAKING)        kg. 

lb.

SWELL

ELAPSED

Wt. WATER ABSORBED   kg.

DATE MOLD No.

SURCHARGE  WEIGHT

SURCHARGE  WEIGHT

LOAD

RDG.

MOLD No.

GAGE

10

10

SWELL SWELL

TEN  CONSULTANTS  CO.,LTD.TEN  CONSULTANTS  CO.,LTD.



CBR TEST TESTED BY

DATE 10-Apr-21

PROJECT CHECKED BY Chinnawat S.

LOCATION DATE 10-Apr-21

% CBR

SAMPLE No.

TEST CONDITION

PENETRATION (inch.) 0.1 0.1 0.1 0.2

PISTON PRESSURE, A (PSI)

STANDARD  UNIT LOAD , B (PSI) 1000 1000 1000 1500

% CBR = (A/B)x100

0.2

1500

0.2

1500

CBR-MOD-01

SAMPLE

TEST NO.

Silty SAND

40

SOAKED

30

SOAKED

5

SOAKED

TEN  CONSULTANTS  CO.,LTD.
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SAMPLE  No.  REMARKS

DRY DENSITY  95 %  MDD.  = t/m
3

CBR.  CBR.             = %
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SAMPLE  No.  REMARKS

SWELL MDD t/m
3

DRY DENSITY SWELLING = %
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ËÅÑ§¡ÒÃà»ÅÕ Â¹á»Å§ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ : Gas Metering Station to Gas Reducing
Assumption

1 Equation base on API 14E Recommended Practice for Design and Installation of Offshore Production Platform Piping Systems

2 Limit Velocity < 20 m/s RFP

Check Velocity

Equation base on API 14E

Where

Vg Gas Velocity (f/s)

Qg Gas flow rate (MMscfd) 2.97

d ID (inch) 3

P Operating Pressure (psia) 404.65 psia PFD from CNG

T Operating Temperature (R) 518.67 (15 C) PFD from CNG

Z Compressibility factor for gas 0.9919

Vg 25.17356161 f/s

7.552068483 m/s



ËÅÑ§¡ÒÃà»ÅÕ Â¹á»Å§ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ : Gas Reducing to Branch to Gas Engine#1-4
Assumption

1 Equation base on API 14E Recommended Practice for Design and Installation of Offshore Production Platform Piping Systems

2 Limit Velocity < 20 m/s RFP

Check Velocity

Equation base on API 14E

Where

Vg Gas Velocity (f/s)

Qg Gas flow rate (MMscfd) 2.97

d ID (inch) 4

P Operating Pressure (psia) 94.2 psia PFD from CNG

T Operating Temperature (R) 492 (0 C) PFD from CNG

Z Compressibility factor for gas 0.9919

Vg 57.69920207 f/s

17.30976062 m/s



ËÅÑ§¡ÒÃà»ÅÕ Â¹á»Å§ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ : Gas Reducing to Branch to Gas Engine#5-6
Assumption

1 Equation base on API 14E Recommended Practice for Design and Installation of Offshore Production Platform Piping Systems

2 Limit Velocity < 20 m/s RFP

Check Velocity

Equation base on API 14E

Where

Vg Gas Velocity (f/s)

Qg Gas flow rate (MMscfd) 1.485

d ID (inch) 3

P Operating Pressure (psia) 404.65 psia PFD from CNG

T Operating Temperature (R) 518.67 (15 C) PFD from CNG

Z Compressibility factor for gas 0.9919

Vg 12.5867808 f/s

3.776034241 m/s



ËÅÑ§¡ÒÃà»ÅÕ Â¹á»Å§ÃÒÂÅÐàÍÕÂ´â¤Ã§¡ÒÃ : Gas Metering Station to Future Auxiliary Boiler
Assumption

1 Equation base on API 14E Recommended Practice for Design and Installation of Offshore Production Platform Piping Systems

2 Limit Velocity < 20 m/s RFP

Check Velocity

Equation base on API 14E

Where

Vg Gas Velocity (f/s)

Qg Gas flow rate (MMscfd) 0.7425

d ID (inch) 2

P Operating Pressure (psia) 404.65 psia

T Operating Temperature (R) 518.67 (15 C)

Z Compressibility factor for gas 0.9919

Vg 14.16012841 f/s

4.248038522 m/s
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