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ÛØØöć 1 
 

ÛØÚČó 
 
 

1.1 ÅèóâëČóÅòÎ 
 

 ĂÚÂóäîîÂĀÛÛäñÛÛÜäòÛîóÂóé äñÛóãîóÂóé ìäøîÂóäÕúÕîóÂóéÿëöãØõĈÈăÜëČóìäòÛîóÅóä
ÃÚóÕĂìÎ¬ÚòĈÚ ã¬îâÖ­îÈîóéòãØ¬îæâÿÜ»ÚÖòèÚČóîóÂóéÉóÂÉùÕìÚ÷ćÈăÜîöÂÉùÕìÚ÷ćÈØòĈÈëõĈÚ ÂóäîîÂĀÛÛ
äñÛÛØ¬îæâØöćÕöÉ÷ÈâöÅèóâëČóÅòÎ ĀæñÖ­îÈÅČóÚ÷ÈëõćÈÖ¬îăÜÚöĈ 
1.ÿÚøĈîØöćëČóìäòÛÂóäÿÕõÚØ¬îæâ 
2.ÅèóâØòćè×÷ÈĂÚÂóäÂäñÉóãæâăÜëú¬ë¬èÚÖ¬óÈąÃîÈîóÅóä 
3.äñÕòÛÅèóâÕòÈÃîÈÿëöãÈ 
4.ÂóääòćèÃîÈæâĂÚØ¬î 
5.Åèóâä­îÚØöć×¬óãÿØÿÃ­óëú¬îóÂóéĂÚØ¬î 
6.ÂóäÜäòÛĀÖ¬ÈÜäõâóÔæâ 
7.ÂóäÅèÛÅùâÿßæõÈĀæñÅèòÚăà 
8.Ö­ÚØùÚÃîÈäñÛÛØ¬îæâ 
ÿÚøĈîØöćè¬óÈÿìÚøîÞ¨óÿßÕóÚâöë¬èÚëČóÅòÎĂÚÂóäÂČóìÚÕÃÚóÕĀæñäúÜä¬óÈÃîÈØ¬îæâ ÂóäÂäñÉóãæâØöćăâ¬
Øòćè×÷ÈĂÚäñÛÛØ¬îæâÜäòÛîóÂóé âòÂØČóĂì­îùÔìáúâõÖóâë¬èÚÖ¬óÈąÃîÈîóÅóäăâ¬ëâćČóÿëâî ÿëöãÈÕòÈ
ÉóÂÂóäăìæÃîÈîóÂóéĂÚØ¬îæâØČóĂì­ÿÂõÕÅèóâäČóÅóÎĀæñÿëöãëâóÙõĂÚÂóäØČóÈóÚ Ø¬îæâØöć
ÜäñÂîÛăâ¬Õö âöäúäòćèâóÂÉñØČóĂì­ÜäñëõØÙõáóßĂÚÂóäØČóÈóÚÃîÈäñÛÛæÕæÈ ĂÚÂäÔöÃîÈØ¬îæâ
ÜäòÛîóÂóéĀæñäñÛóãîóÂóé îóÂóéÉñäòćèîîÂÉóÂØ¬îØČóĂì­ÜäõâóÔæâÿãĆÚìäøîîóÂóéÛäõëùØÙõċØöć×úÂ
ë¬ÈăÜãòÈë¬èÚÖ¬óÈąÃîÈîóÅóäÚ­îãÂè¬óØöćîîÂĀÛÛăè­ ëČóìäòÛØ¬îÕúÕîóÂóéîîÂÚòĈÚ îóÂóéÉóÂ
áóãÚîÂÉñäòćèÿÃ­óëú¬áóãĂÚØ¬î ØČóĂì­ăâ¬îóÉÚČóîóÂóéÿëöãîîÂăÕ­îã¬óÈÿÖõâØöć ĂÚØČóÚîÈÿÕöãèÂòÛØ¬îæâ
ÿãĆÚØöćăâ¬ăÕ­ìù­âÊÚèÚÂòÚÅèóâä­îÚăè­ÿßöãÈßî îùÔìáúâõÃîÈîóÂóéáóãĂÚØ¬îÉñëúÈÃ÷ĈÚâóÂÂ¬îÚØöćÉñ
×úÂë¬ÈăÜ×÷ÈÉùÕìâóãÜæóãØóÈ ØČóĂì­Ö­îÈÿæøîÂÃÚóÕÿÅäøćîÈÜäòÛîóÂóéØöćĂìÎ¬Ã÷ĈÚ ĀæñëõĈÚÿÜæøîÈ
Å¬óĂË­É¬óãâóÂĂÚÂóäĂË­ÈóÚ ĀæñîóÉÿÜ»ÚØóÈÝ¬óÚÃîÈÿßæõÈĀæñÅèòÚăàÃÔñÿÂõÕÿßæõÈăìâ­ ØČóÅèóâ
ÿëöãìóãĂì­ĀÂ¬ËöèõÖĀæñØäòßã°ëõÚăÕ­ 
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1.2 èòÖ×ùÜäñëÈÅ° 
 

 1.2.1 ÿßøćîĂì­âöÅèóâäú­ÅèóâÿÃ­óĂÉĂÚÂóäîîÂĀÛÛØ¬îæâ 
 1.2.2ÿßøćîÿÜ»ÚÂóäÿßõćâÜäñëõØÙõáóßÂóäØČóÈóÚÃîÈäñÛÛ 
 
1.3 ÃîÛÿÃÖÅèóâëóâä×ÃîÈāÅäÈÂóä 

 

 1.3.1 é÷ÂêóìæòÂÂóäîîÂĀÛÛäñÛÛØ¬îæâ 
 1.3.2  ÂóäîîÂĀÛÛìòèÉ¬óãĀæñØóÈÿÕõÚØ¬îæâ 
 1.3.3  ÅČóÚèÔĀäÈÿëöãÕØóÚáóãĂÚØ¬îæâ 
 

1.4 ÃòĈÚÖîÚÂóäÜÐõÛòÖõÈóÚ 
 

 1.5.1   Å­ÚÅè­óìóÃ­îâúæÿÂöćãèÂòÛÂóäîîÂĀÛÛØ¬îæâ 
 1.5.2   ãøćÚÿëÚîìòèÃ­îāÅäÈÈóÚ 
 1.5.3   é÷ÂêóÂäñÛèÚÂóäîîÂĀÛÛØ¬îæâ 

 1.5.4   ÚČóÿÅäøćîÈâøîèòÕØČóÂóäÖäèÉÿËĆÅ 
 1.5.5   æÈâøîÜÐõÛòÖõÂóäîîÂĀÛÛØ¬îæâ 
 1.5.6   èòÕÃÚóÕì­îÈØöćÉñØČóÂóäîîÂĀÛÛ 
 1.5.5   ÂČóìÚÕÃÚóÕÃîÈ AHU ăÕ­āÕãØäóÛÃÚóÕì­îÈ 
 1.5.8   ÂČóìÚÕÉČóÚèÚìòèÉ¬óãĀæñÖČóĀìÚ¬ÈìòèÉ¬óãÃîÈäñÛÛÜäòÛîóÂóé 
 1.5.9   ÂČóìÚÕÖČóĀìÚ¬È Exhaust Air Grill ĀæñFresh Air Grill 
 1.5.10 ÂČóìÚÕØóÈÿÕõÚÃîÈØ¬îæâÉóÂAHUăÜãòÈìòèÉ¬óãGrill 
 1.5.11 ÅČóÚèÔÃÚóÕØ¬îæâØöćë¬ÈăÜãòÈÖČóĀìÚ¬ÈìòèÉ¬óãÖ¬óÈą  

1.5.12 ÅČóÚèÔìó Static Pressure ÿë­ÚØöćãóèØöćëùÕÃîÈäñÛÛ 
 

1.5 ÜäñāãËÚ°ØöćÅóÕè¬óÉñăÕ­äòÛ 
 

 1.4.1 ÿßõćâÅèóâäú­ĀæñéòÂãáóßÃîÈßÚòÂÈóÚĂÚÛäõêòØĂÚÂóäØČóÈóÚ 
 1.4.2 ÿßõćâÅèóââòćÚĂÉĀÂ¬Ýú­îîÂĀÛÛØČóĂì­ÜÐõÛòÖõÈóÚăÕ­îã¬óÈÅæ¬îÈĀÅæ¬èĀæñ×úÂÖ­îÈ 
 1.4.3 ëóâä×ÿßõćâÅèóâëóâóä×ĂÚÂóäîîÂĀÛÛÃîÈäñÛÛØ¬îæâ 
 1.4.4 ëóâä×ØČóÂóäèõÿÅäóñì°Ü¹ÎìóìæòÂØöćÿÂõÕÃ÷ĈÚĀæñØČóÂóäĀÂ­ăÃăÕ­ÖäÈÉùÕ 
 1.4.5 æÕÂóäÿëøćîâëáóßÃîÈØ¬îæâÉóÂîóãùÂóäĂË­ÈóÚ 
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ÛØØöć 2 
 

ØåêÏöĀæñìæòÂÂóäØöćÿÂöćãèÃ­îÈ 
 
 

2.1 Pressure Loss ĂÚäñÛÛØ¬îæâÂóäÿÅæøćîÚØöćÃîÈîóÂóéáóãĂÚØ¬îæâ ØČóĂì­ÿÂõÕ Pressure Loss ĂÚ 
2 æòÂêÔñ Åøî 

Â. Frictional Loss ÿÜ»ÚÝæâóÉóÂÅèóâÿëöãÕØóÚÃîÈîóÂóéÂòÛÝõèØ¬î  ĀæñÅèóâÜ¹¼ÚÜ§èÚ
ÃîÈîóÂóéÃÔñÿÅæøćîÚØöćÿÂõÕÃ÷ĈÚÖæîÕÅèóâãóèÃîÈÿë­ÚØ¬î 

Ã. Dynamic Loss  ÿÂõÕÃ÷ĈÚÿÊßóñØöć  Fitting  Ö¬óÈą ÃîÈÖòèØ¬î  ÿÚøćîÈÉóÂÅèóâÜ¹¼ÚÜ§èÚÃîÈ
îóÂóéÿâøćî×úÂÛòÈÅòÛĂì­ÿÜæöćãÚØõéØóÈ  ìäøîÿÜæöćãÚÅèóâÿäĆèĂÚØ¬îØöćâößøĈÚØöćìÚ­óÖòÕ
ĀÖÂÖ¬óÈÂòÚ ÿÜ»ÚÖ­Ú 

 
2.2Frictional LossesÅ¬ó Friction Loss ÉñâóÂìäøîÚ­îãÿßöãÈĂÕÚòĈÚ Ã÷ĈÚîãú¬ÂòÛëõćÈÖ¬îăÜÚöĈ 

Â .  ÅèóâÿäĆèÃîÈæâĂÚØ¬î 
Ã .  ÃÚóÕØ¬î 
Å .  ÅèóâìãóÛÃîÈÝõèÕ­óÚĂÚØ¬î 
È .  ÅèóâãóèÃîÈØ¬î 
Âóäìó Friction Loss ĂÚØ¬îÂæâ ëóâóä×ìóÅ¬óăÕ­āÕãÖäÈÉóÂ Friction Chart   Ì÷ćÈëä­óÈÃ÷ĈÚ

āÕãĂË­îóÂóéĀì­ÈØöćîùÔìáúâõ  70 îÈéóàóÿäÚăïÖ°  ÅèóâÕòÚ  14.698 ÜîÚÕ°Ö¬îÅóäóÈÚõĈè ăìæÝ¬óÚ
Ø¬îÂæâÌ÷ćÈØČóÉóÂĀÝ¬ÚÿìæĆÂîóÛëòÈÂñëöĀæñâöäîãÖ¬îĀÛÛ Slip ÉČóÚèÚ 40 Ë¬èÈÖ¬îÅèóâãóè 100 àùÖ  
îòÚÿØöãÛăÕ­ÂòÛÅ¬ó Absolute roughness 0.0005 àùÖ îã¬óÈăäÂĆÖóâÝú­îîÂĀÛÛîóÉĂË­ Chart ÚöĈÂòÛÂóä
îîÂĀÛÛØ¬îæâĀØÛØùÂäñÛÛÌ÷ćÈâöáóèñîóÂóéÌ÷ćÈĀÖÂÖ¬óÈîîÂăÜāÕãăâ¬Ö­îÈØČóÂóäĀÂ­ăÃÅ¬óăÕą 

Â .  èòëÕùØöćĂË­ØČóØ¬îæââö Absolute roughness= 0.005 ft 
Ã .  îùÔìáúâõÃîÈîóÂóéĂÚØ¬îîãú¬äñìè¬óÈ 40 îÈéóàóÿäÚăïÖ°  ×÷È 100 îÈéóàóÿäÚăïÖ° 
Å .  ÅèóâëúÈÉóÂäñÕòÛÚĈČóØñÿæÃîÈë×óÚØöćÖõÕÖòĈÈØ¬îæâ ăâ¬ÿÂõÚ  1500 Ft 
È .  ÅèóâÕòÚáóãĂÚØ¬îÿØöãÚÂòÛÛääãóÂóéîãú¬äñìè¬óÈ20ÚõĈè ÃîÈÜäîØ×÷È-20 ÚõĈèÃîÈÜäîØ 

 
îóÅóäāÕãØòćèăÜ âòÂâöäñãñì¬óÈÉóÂĂÖ­Ø­îÈÅóÚ×÷ÈÿëóÞ¨óëČóìäòÛÂóäÿÕõÚØ¬îăâ¬âóÂÚòÂ  Âóä

ÿæøîÂĂË­Ø¬îæâÂæâÿßøćîë¬ÈæâÜäõâóÔâóÂą É÷Èăâ¬ÿìâóñëâÿßäóñăâ¬îóÉÌ¬îÚÖòèØ¬îăè­ÿìÚøîÞ¨óăÕ­
ØòĈÈìâÕ  ÉČóÿÜ»ÚÖ­îÈÿÜæöćãÚÿÜ»ÚØ¬îäúÜëöćÿìæöćãâÝøÚÝ­ó Ì÷ćÈâöÅèóâæ÷ÂÚ­îãĀÖ¬âöÅèóâÂè­óÈâóÂĀØÚ  
Āâ­è¬óØ¬îÂæâĀÛÛìæòÈÚöĈÉñâöÃ­îÿëöãĂÚÂóäĂË­èòëÕùĂÚÂóäÜäñÂîÛÿÜ»ÚÖòèØ¬îâóÂÂè¬óØ¬îæâÂæâ Ì÷ćÈ
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âöëâää×ÚñĂÚÂóäë¬ÈæâÿØ¬óÂòÚÂĆÖóâ ÂóäĀÜæÈÃÚóÕØ¬îæâÂæâØöćî¬óÚăÕ­ÉóÂ Chart Ăì­ÿÜ»ÚØ¬îæâ
ÿìæöćãâØöćâöÅ¬óFriction Rate ÿØ¬óÂòÚÚòĈÚ āÕãÂóäÿØöãÛÅ¬óÉóÂÖóäóÈ âöÃ­îß÷ÈëòÈÿÂÖè¬óßøĈÚØöćìÚ­óÖòÕÃîÈ
Ø¬îÿìæöćãâØöćăÕ­ÉñâóÂÂè¬óÃîÈØ¬îæâ ØČóĂì­ÅèóâÿäĆèæâĂÚØ¬îÿìæöćãâÖćČóÂè¬óĂÚØ¬îÂæâÕ­èã 

ĂÚØóÈÜÐõÛòÖõ ăâ¬ÚõãâÂČóìÚÕÃÚóÕÃîÈØ¬îæâÿÜ»Úÿéêë¬èÚÃîÈÚõĈè ÿÚøćîÈÉóÂÅ¬óØöćăÕ­ÉóÂ
Âóäî¬óÚ Chart ĂÚ ĀæñÉóÂÖóäóÈ ÚòĈÚăâ¬ëú­æñÿîöãÕâóÂÚòÂ ÚîÂÉóÂÚöĈãòÈîóÉØČóÅèóâãù¬ÈãóÂĂì­ĀÂ¬
Ë¬óÈØČóØ¬îæâāÕãăâ¬ÉČóÿÜ»ÚîöÂÕ­èã ëČóìäòÛØ¬îæâÿìæöćãâÅèäÂČóìÚÕÅèóâæ÷ÂÃîÈØ¬îÿÜ»ÚÿæÃÅú¬ÿË¬Ú 
4,8,12,14,16,18 ìäøî20 ÚõĈè Āæ­èÜæ¬îãĂì­ÅèóâÂè­óÈÃîÈØ¬îĀÜäÿÜæöćãÚăÜÖóâÅèóâÿìâóñëâ
ÿßøćîĂì­ăÕ­ßøĈÚØöćìÚ­óÖòÕØ¬îÖóâÅèóâÖ­îÈÂóä Ø¬îë¬èÚăÕæÕÃÚóÕăÜîöÂ2ÚõĈè ÿâøćîÿØöãÛÂòÛØ¬îË¬èÈ
Â¬îÚ ÅèäÅÈÃÚóÕÿÕõâăè­ 
 
2.3Dynamic Losses 

ÖóâÅèóâÿÜ»ÚÉäõÈÚòĈÚ Losses  ĂÚ Fitting  ØùÂÜäñÿáØÃîÈØ¬îæâÉñâöØòĈÈ Dynamic Losses 
Āæñ Friction Losses  ĀÖ¬ÿßøćîÂóäëñÕèÂĂÚÂóäÅČóÚèÔ  É÷ÈÅõÕÿëâîè¬óĂÚÖòè Fitting   âöĀÖ¬  
Dynamic Losses  ÿßöãÈîã¬óÈÿÕöãè ë¬èÚÅ¬ó Friction Losses  ÚòĈÚ âòÂâöÅ¬óÚ­îãâóÂ Āæñ×úÂÚČóăÜ
ÅČóÚèÔäèâÂòÛÅèóâãóèÃîÈÿë­ÚØ¬îāÕãÂóäèòÕäñãñØ¬îÉóÂÂ÷ćÈÂæóÈÃîÈ Fitting  îöÂÖòèìÚ÷ćÈ 
 
2.4 èõÙöÂóäîîÂĀÛÛÃÚóÕØ¬îæâ 
èõÙöÂóäîîÂĀÛÛØ¬îæâØöćÚõãâĀßä¬ìæóãÂòÚØòćèăÜâö  4 èõÙö Åøî 
Â. Equal Friction Method 
Ã. Velocity Reduction Method 
Å. Static regain method 
È. Constant velocity method 
2.4.1Equal Friction Method 
ìæòÂÂóäîîÂĀÛÛØ¬îæâèõÙöÚöĈ Ăì­ØČóÂóäÂČóìÚÕÅ¬ó Frictionrate ØöćÿìâóñëâÿÜ»ÚÅ¬óÅÈØöć

ëČóìäòÛØ¬îæâØòĈÈäñÛÛÿìâóñëČóìäòÛØ¬îæâØöćâö Layout Å¬îÚÃ­óÈ Symmetry ĀæñØ¬îã¬îãÖ¬óÈą âö
ÅèóâÖ­óÚØóÚĂÂæ­ÿÅöãÈÂòÚ ÿßäóñÂóäÜäòÛĀÖ¬ÈÜäñâóÔæâëóâóä×ØČóăÕ­È¬óãĀæñëñÕèÂĂÚÂäÔöØöć
Ø¬îã¬îãâöÅèóâãóèăâ¬ÿØ¬óÂòÚ ÂóäÜäòÛĀÖ¬ÈæâÉñØČóăÕ­ãóÂ ÿßäóñ Static Pressure ØöćìòèÉ¬óãĀÖÂÖ¬óÈ
ÂòÚâóÂ É÷ÈÖ­îÈØČóÂóäìäöć Damper ØöćØ¬îæâëòĈÚâóÂÂè¬óÜÂÖõ îòÚîóÉØČóĂì­ÿÂõÕÿëöãÈÕòÈÉóÂÖòèØ¬îăÕ­ 
Equal friction method ÚöĈîóÉĀÛ¬ÈîîÂÿÜ»Ú 2 èõÙöã¬îãÅøî 

èõÙöØöć1 ÿÜ»ÚĀÛÛØöćĂË­ÂòÚØòćèăÜ ÂóäîîÂĀÛÛĂì­ÿæøîÂÅèóâÿäĆèØöćâöÅ¬óßîÿìâóñĀæñăâ¬ØČóĂì­
ÿÂõÕÿëöãÈÕòÈÉóÂÖóäóÈ ëČóìäòÛØ¬îÜäñÙóÚØöćÖ¬îîîÂÉóÂÖòèßòÕæâ ÚČóÅ¬óÜäõâóÔæâĀæñÅèóâÿäĆèØöć
ÿæøîÂĀæ­èÚöĈăÜìóÅ¬ó frictionrate ĀæñÃÚóÕØ¬îæâÂæâÉóÂ Chart Å¬ó frictionrateÃîÈÖ­ÚØ¬îØöć
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ÚČóăÜĂË­ä¬èâÂòÛÜäõâóÔæâĂÚØ¬îæâË¬èÈ×òÕăÜĂÚÂóäìóÃÚóÕØ¬îæâÂæâÉóÂChartÿäøćîãăÜÉÚ
ÅäÛ×­èÚØòĈÈäñÛÛ(ìóÂÖ­îÈÂóäĀÜæÈÃÚóÕØ¬îÃîÈØ¬îæâÂæâØöćìóăÕ­ÿÜ»ÚØ¬îÿìæöćãâĂì­ĂË­ÖóäóÈØöć3)  
ÂóäîîÂĀÛÛØ¬îæâèõÙöÚöĈ ÅèóâÿäĆèæâĂÚØ¬îĀÖ¬æñË¬èÈÉñæÕæÈÿæøćîãą ÖóâÜäõâóÔæâ  É÷ÈË¬èãÂČóÉòÕ
Ü¹ÎìóÿäøćîÈÿëöãÈăÕ­ÿÜ»Úîã¬óÈÕö  ëČóìäòÛÂóäîîÂĀÛÛØ¬îæâÂæòÛÚòĈÚÂĆÂäñØČóĂÚØČóÚîÈÿÕöãèÂòÚ  āÕã
ÿäõćâÉóÂØ¬îÜäñÙóÚØöćîãú¬ĂÂæ­ÿÅäøćîÈÿÜ§óæâÿãĆÚâóÂØöćëùÕÂ¬îÚ 
 áóãìæòÈÂóäîîÂĀÛÛØ¬îÿëäĆÉÿäöãÛä­îãĀæ­è  Ăì­ÅČóÚèÔìó Static Pressure ÃîÈÖòèßòÕæâ
ÕòÈëâÂóäØöć1 Ö¬îăÜÚöĈ 
 Total Static Pressure ØöćÕ­óÚë¬ÈÃîÈßòÕæâ = Supply Duct Friction + Return Duct Friction 
+ Static Pressure Øöć Supply Outlet + Static Pressure Øöć Return Outlet + Velocity Regain 
Duct Friction ÃîÈØ¬îæâÉ¬óãĀæñØ¬îæâÂæòÛ Ö­îÈÿÜ»ÚÝæäèâÃîÈ Friction Losses Āæñ Dynamic 
Losses 

Static Pressure ÃîÈ Supply Outlet ìäøî Return Outlet Ö­îÈÿÜ»ÚÃîÈìòèëùÕØ­óãĂÚÿë­ÚØ¬î
ĀÚèØöćĂË­ÅČóÚèÔ  
Velocity Regain ÚöĈÿÜ»ÚÝæâóÉóÂÅèóâĀÖÂÖ¬óÈÃîÈÅèóâÿäĆèæâØöćÖ­ÚØ¬îĀæñØöćìòèÉ¬óãâòÂâöÅ¬óÚ­îã
âóÂÉÚîóÉăâ¬Ö­îÈÅČóÚ÷È×÷ÈëČóìäòÛØ¬îæâĀÛÛ Low Velocity ĀÖ¬ĂÚÂóäîîÂĀÛÛØ¬îæâËÚõÕ 
Medium Āæñ High Velocity ÚòĈÚÉñÖ­îÈìòÂÅ¬óÚöĈîîÂÉóÂÅ¬ó Total Static Pressure ÃîÈÖòèßòÕæâ
ÿëâî âõÊñÚòĈÚ ßòÕæâØöćÿæøîÂăè­ÉñâöÃÚóÕĂìÎ¬ÿÂõÚăÜĀæñë¬ÈæâîîÂĂÚÜäõâóÔØöćâóÂÿÂõÚÅèóâ
Ö­îÈÂóä ĀæñĂì­ØČóÂóäÜäòÛĀÖ¬ÈÜäõâóÔæâØòĈÈäñÛÛØČóăÕ­ãóÂæČóÛóÂãõćÈÃ÷ĈÚ 
 èõÙöØöć2  ÿìâóñÂòÛÿÅäøćîÈÜäòÛîóÂóéÃÚóÕÿæĆÂÌ÷ćÈĂË­âîÿÖîä°ĂÚÂóäÃòÛÿÅæøćîÚāÕãÖäÈ( Direct 
Drive)  āÕãÝú­ÝæõÖÉñÂČóìÚÕÅ¬ó External Static Pressure ăè­ĂÚCatalog ÿßøćîÜ¨îÈÂòÚÂóäîîÂĀÛÛØ¬î
æâØöćâöÅ¬ó Pressure Drop ëúÈÂè¬óÅ¬óØöćäñÛùăè­ÚöĈ  âõÊñÚòĈÚßòÕæâÃîÈÖòèÿÅäøćîÈÉñăâ¬ëóâóä×ë¬ÈæâÿãĆÚ
îîÂăÕ­ÖóâÖ­îÈÂóä  ĂÚÂäÔöÿË¬ÚÚöĈ Ăì­ìóäÅ¬ó External Static Pressure ÃîÈÖòèÿÅäøćîÈÕ­èãÅèóâãóè
ÃîÈÿë­ÚØ¬îØöćăÂæØöćëùÕ  ØČóÂóäÿæøîÂÅ¬ó Friction Rate ÿßøćîÖćČóÂè¬óÅ¬óØöćìóăÕ­ÚöĈÿæĆÂÚ­îã ÚČóăÜìóÅ¬ó
ÃÚóÕØ¬îæâØòĈÈäñÛÛäèâÂòÛÜäõâóÔæâáóãĂÚØ¬îæâĀÖ¬æñË¬èÈÖ­îÈÿæøîÂÅèóâÿäĆèæâØöćØ¬îÜäñÙóÚ
ÿëöãÂ¬îÚìæòÈÉóÂÚòĈÚĂì­æîÈÅČóÚèÔ Total Static Pressure ÃîÈÖòèßòÕæâ ìóÂâöÅ¬óâóÂÂè¬ó External 
Static Pressure  ÃîÈÿÅäøćîÈĂì­ÿæøîÂÅ¬ó  Friction Rate ØöćÖćČóæÈâó  Āæ­èîîÂĀÛÛÃÚóÕØ¬îæâØòĈÈìâÕ
Ăìâ¬îöÂÅäòĈÈ  ØČóÿË¬ÚÚöĈăÜÿäøćîãąăÜÉÚÂè¬óÅ¬ó Total Static Pressure  ÃîÈÖòèßòÕæâ  ÉñÖćČóÂè¬óìäøî
ÿØ¬óÂòÛ External Static Pressure ÖóâØöćäñÛùĂÚCatalog 

ĂÚäñÛÛØ¬îæâØöćâöØ¬îÛóÈÂõćÈãóèĀæñÛóÈÂõćÈëòĈÚÚòĈÚ  Ăì­îîÂĀÛÛÿë­ÚØ¬îØöćãóèØöćëùÕÕ­èãÂóä
ÂČóìÚÕÅèóâÿäĆèæâÖ¬îØ¬îÖóâèõÙöØöć 1  ÅČóÚèÔìóÅ¬ó Static Pressure ØöćÖ­ÚØ¬îã¬îãĀÖ¬æñÂõćÈ Āæ­è
îîÂĀÛÛØöćØ¬îÂõćÈÚòĈÚÕ­èãèõÙöØöć 2  ÂóäØČóÿË¬ÚÚöĈÉñØČóĂì­ÂóäÜäòÛĀÖ¬ÈÜäõâóÔæâÃîÈÿë­ÚØ¬îØòĈÈìâÕ
ØČóăÕ­È¬óãÃ÷ĈÚ  ĀÖ¬âöÃ­îß÷ÈäñèòÈÅøî  ÅèóâÿäĆèæâĂÚØ¬îÂõćÈØöćëòĈÚÛóÈØ¬îîóÉëúÈâóÂÉÚØČóĂì­ÿÂõÕÿëöãÈÕòÈ



6 
 

É÷ÈÅèäÃãóãÃÚóÕØ¬îÿßøćîæÕÅèóâÿäĆèæâæÈ  Āæ­èĂË­Âóäìäöć Damper  ØöćÖ­ÚØ¬îĀãÂã­óã  ìóÂãòÈÿÂäÈ
è¬óÉñâöÿëöãÈÕòÈîöÂ  Ăì­ìù­âÊÚèÚËÚõÕ Open Celled ăè­áóãĂÚØ¬îÂõćÈÚòĈÚ ÿßøćîæÕÿëöãÈ  ÂóäĀÂ­ăÃØ¬îÂõćÈ
ØöćëòĈÚÿÂõÚăÜîóÉĂË­èõÙöĀãÂØ¬îîîÂ Ô ÉùÕØöćîãú¬ăÂæîîÂăÜ  Āæ­èÿÕõÚÿæöĈãèØ¬îÂæòÛâóëú¬ÖČóĀìÚ¬ÈìòèÉ¬óã
ØöćÖ­îÈÂóä  ÉñË¬èãÿßõćâÅèóâãóèĀæñ  Static Pressure  ÃîÈØ¬îÃ÷ĈÚăÕ­ 

2.4.2 Velocity Reduction MethodÂóäîîÂĀÛÛèõÙöÚöĈØČóăÕ­āÕãÂČóìÚÕÅèóâÿäĆèæâØöćØ¬î
ÜäñÙóÚÌ÷ćÈÖ¬îîîÂÉóÂÖòèßòÕæâÃ÷ĈÚâóÅ¬óìÚ÷ćÈÖóâĂÉËîÛĀÖ¬ÅèäâöÅ¬óßîÿìâóñØöćÉñØČóĂì­ăâ¬ÿÂõÕ
ÿëöãÈÕòÈĂÚÃÔñĂË­ÈóÚÖóâØöćĀëÕÈĂÚÖóäóÈ ë¬èÚÅèóâÿäĆèæâĂÚË¬èÈîøćÚą ØöćÿìæøîÚòĈÚ Åèä
ÂČóìÚÕĂì­âöÅ¬óÚ­îãæÈÖóâæČóÕòÛÚČóÅ¬óÜäõâóÔæâĀæñÅèóâÿäĆèĂÚØ¬îĀÖ¬æñË¬èÈăÜìóÃÚóÕØ¬îæâ
ÉóÂ Chart ìóÂÖ­îÈÂóäÿÜæöćãÚØ¬îæâÂæâÿÜ»ÚØ¬îäúÜÿìæöćãâÂĆëóâóä×ĂË­ÖóäóÈăÕ­ ĂÚÂóä
ÿÜæöćãÚĀÜæÈÖóâÅèóâÖ­îÈÂóäăÕ­ ÂóäîîÂĀÛÛØ¬îæâÂæòÛÂĆØČóĂÚæòÂêÔñÿÕöãèÂòÚ āÕãÂČóìÚÕ
ÅèóâÿäĆèëúÈëùÕÃîÈÿë­ÚØ¬îÖ¬îë¬èÚØöćÖ¬îÂòÛÕ­óÚÕúÕÃîÈßòÕæâ ØČóÂóäìó Total Static Pressure ÃîÈ
ßòÕæâÃîÈëâÂóä 
 Ã­îÿëöãÃîÈÂóäîîÂĀÛÛèõÙöÚöĈ Åøî Ýú­îîÂĀÛÛÖ­îÈâöÜäñëÛÂóäÔ°âóÂĂÚÂóäÂČóìÚÕ
ÅèóâÿäĆèæâØöćÿìâóñëâëČóìäòÛØ¬îæâĀÖ¬æñË¬èÈ É÷Èăâ¬ÿÜ»ÚØöćÚõãââóÂÚòÂ ÚîÂÿëöãÉóÂè¬ó Layout 
ÃîÈäñÛÛØ¬îæâÚòĈÚÉñÈ¬óãĀæñăâ¬ÌòÛÌ­îÚÂóäÜäòÛĀÖ¬ÈÜäõâóÔÃîÈæâÃîÈÿë­ÚØ¬îÂĆØČóăÕ­ãóÂ 
ÿßäóñâöÜ¹Îìóè¬ó Static Pressure ØöćØ¬îæâÂõćÈĀÖ¬æñÿë­ÚâöÅ¬óăâ¬ÿØ¬óÂòÚ ÂóäĀÂ­ăÃ­îóÉØČóĂÚæòÂêÔñ
ÿÕöãèÂòÛèõÙö Equal Friction Method Åøî ÅČóÚèÔìóÅ¬ó Static Pressure ØöćÖ­ÚØ¬îã¬îãĀÖ¬æñÂõćÈæîÈÿæøîÂ
Å¬óÅèóâÿäĆèæâëČóìäòÛØ¬îã¬îãÚòĈÚ ÿßøćîìóÃÚóÕØ¬îæâØöćÿìâóñëâØČóÿË¬ÚÚöĈÿäøćîãąăÜÉÚÂè¬ó 
PressureDrop ĂÚØ¬îæâÂõćÈÚòĈÚ ÉñĂÂæ­ÿÅöãÈìäøîÿØ¬óÂòÛ StaticPressure ØöćÖ­ÚØ¬îã¬îãÂõćÈÚòĈÚ 

2.4.3 Static Regain MethodÂóäîîÂĀÛÛØ¬îæâèõÙöÚöĈîóéòãìæòÂÅèóâÉäõÈØöćè¬ó  ÿâøćîâöÂóäÉ¬óã
æâîîÂÉóÂØ¬îāÕãÝ¬óÚØóÈØ¬îĀãÂìäøîìòèÉ¬óãæâ  ÅèóâÿäĆèæâĂÚØ¬îË¬èÈ×òÕăÜÉñæÕÖćČóæÈ  ØČóĂì­
ÿÂõÕÂóä  Regain ÃîÈ Velocity Pressure  ãòÈÝæĂì­ Static Pressure  ÃîÈØ¬îË¬èÈÚòĈÚëúÈÃ÷ĈÚ  ÕòÈÚòĈÚ 
ìóÂîîÂĀÛÛÃÚóÕØ¬îØöćîãú¬Õ­óÚìæòÈØ¬îĀãÂĂì­âöÅ¬ó  Pressure Drop ÿØ¬óÂòÛÅ¬ó  Velocity Regain  
Āæ­è Ø¬îË¬èÈÚòĈÚÂĆÿëâøîÚè¬ó  ăâ¬âó  Pressure Ross  ÿÂõÕÃ÷ĈÚĀÖ¬îã¬óÈăä Āæñ  Static Pressure  ØöćÖ­ÚØ¬î
ĀãÂØùÂØ¬îÉñâöÅ¬óÿØ¬óÂòÚìâÕ  ØČóĂì­ÂóäÜäòÛĀÖ¬ÈÜäõâóÔæâØČóăÕ­āÕãÈ¬óã  ÿßäóñÿë­ÚØ¬îâöæòÂêÔñ
ëâÕùæ ØóÈ Static Pressure  ĂÚÖòèÿîÈ 
 Âóä Regain ÃîÈVelocity Pressure ÂæòÛăÜÿÜ»ÚStatic Pressure ÿâøćîÅèóâÿäĆèæâĂÚØ¬îæÕæÈ
ÚòĈÚÉñØČóăÕ­ÿßãÈ 75-90% ÿØ¬óÚòĈÚ ĂÚØóÈÜÐõÛòÖõāÕãØòćèăÜÚõãâÿæøîÂĂË­Å¬ó 75% ÿßøćîĂì­âö Safety 
Factor ĂÚÂóäîîÂĀÛÛÿÝøćîăè­Û­óÈ ÕòÈÚòĈÚÅ¬ó Velocity RegainÉ÷ÈÿØ¬óÂòÛ 0.75 x (Velocity Pressure 
ĂÚØ¬îË¬èÈĀäÂ · Velocity Pressure ĂÚØ¬îË¬èÈ×òÕâó) 
 ÂóäîîÂĀÛÛÿäõćâāÕãÂóäÿæøîÂÅèóâÿäĆèæâØöćÿìâóñëâĀæñăâ¬ØČóĂì­ÿÂõÕÿëöãÈÕòÈĂÚÃÔñĂË­
ÈóÚëČóìäòÛØ¬îÜäñÙóÚë¬èÚØöćÖ¬îîîÂÉóÂÖòèßòÕæâĀãÂÂõćÈĀäÂÚČóÅ¬óÜäõâóÔæâØöćăìæĂÚØ¬îĀæñ
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ÅèóâÿäĆèØöćÿæøîÂăè­ăÜìóÃÚóÕØ¬îÂæâ ChartĀæñĀÜæÈÿÜ»ÚÃÚóÕØ¬îæâÿìæöćãâÖóâÖ­îÈÂóäāÕãĂË­
ÖóäóÈ Ø¬îæâØöć×òÕÉóÂØ¬îĀãÂÂõćÈĀäÂĂì­îîÂĀÛÛÕ­èãèõÙöStatic Regain ØòĈÈìâÕ āÕãĂË­ìæòÂÂóä
ÕòÈÂæ¬óèâóĀæ­èĂÚÖîÚÖ­Ú ÿÚøćîÈÉóÂÃòĈÚÖîÚÂóäîîÂĀÛÛĂÚØóÈÜÐõÛòÖõÅ¬îÚÃ­óÈãù¬ÈãóÂĀæñÿëöãÿèæó 
ÿßäóñÖ­îÈÂóä Trial And Error ÖæîÕÿèæó É÷ÈÃîÈÕÿè­Úăâ¬Âæ¬óè×÷ÈĂÚØöćÚöĈ Ýú­ëÚĂÉîóÉÅ­ÚÅè­ó
äóãæñÿîöãÕÿßõćâÿÖõâĂÚìÚòÈëøî Air Conditioning System Design ÂóäØöćÉñîîÂĀÛÛØ¬îæâÕ­èãèõÙöÚöĈ
îã¬óÈăÕ­ÝæÅèäÿÃöãÚÿÜ»ÚāÜäĀÂäâÅîâßõèÿÖîä°ÉñØČóĂì­æÕÿèæóæÈâóÂ   
 ĂÚØóÈØåêÏö ÿäóëóâóä×îîÂĀÛÛØ¬îæâØòĈÈäñÛÛÕ­èãèõÙö  Static Regain ÚöĈāÕãăâ¬Ăì­ÿÂõÕ 
Pressure Loss ØöćØ¬îØùÂË¬èÈîãú¬×òÕÉóÂØ¬îĀãÂÂõćÈĀäÂ ĂÚÂäÔöÿË¬ÚÚöĈ Total Static Pressure ÃîÈÖòèßòÕ
æâØöćâöÅ¬óÿØ¬óÂòÛ Pressure Loss ĂÚØ¬îÜäñÙóÚÉóÂÜóÂßòÕæâăÜãòÈØ¬îĀãÂÂõćÈĀäÂÿØ¬óÚòĈÚ ĀÖ¬ĂÚØóÈ
ÜÐõÛòÖõÿäóâòÂÖ­îÈØČóÂóäÜ¹ÕÿéêÃÚóÕØ¬îæâØöćÅČóÚèÔăÕ­ìäøîÿæøîÂĂË­Ø¬îæâÂõćÈÃÚóÕÿØ¬óÂòÚëČóìäòÛ
ìòèÉ¬óãæâØöćâöÜäõâóÔæâÿØ¬óÂòÚ É÷ÈîóÉâöØòĈÈPressure Loss ìäøî Pressure Gain ÿÂõÕÃ÷ĈÚÛ­óÈ 
ĀÖ¬ÂĆăâ¬ëú­âóÂÚòÂĀæñâòÂìòÂæÛÂòÚăÜĂÚäñÛÛ 
 ÂóäîîÂĀÛÛØ¬îæâÕ­èãèõÙö  Static Regain  ÿìâóñÂòÛØ¬îæâÕ­óÚÉ¬óãÃîÈäñÛÛÜäòÛîóÂóé
ØùÂÜäñÿáØ āÕãÿÊßóñîã¬óÈãõćÈØ¬îæâĀÛÛ Medium Velocity Āæñ High Velocity  ÿßäóñË¬èãĂÚÂóä
ÜäòÛĀÖ¬ÈÜäõâóÔæâØČóăÕ­È¬óã  ëñÕèÂĀæñÿëöãÅ¬óĂË­É¬óãÚ­îã  ë¬èÚØ¬îæâĀÛÛ Low Velocity  ÚòĈÚ  
âòÂÚõãâĂË­ÂòÛØ¬îØöćăâ¬ Symmetry  ÿë­ÚØ¬îâöÅèóâãóèÂè¬óÜÂÖõ  âòÂâöìòèÉ¬óãæââóÂ  ĀÖ¬Ø¬îĀÖ¬æñÂõćÈâö
Åèóâãóèăâ¬ÿØ¬óÂòÚ  ÂóäØöć Pressure Drop  ĂÚÿë­ÚØ¬îâöÿßöãÈÅ¬ó  Friction Loss  ÉóÂÜóÂÖòèßòÕæâăÜ
ãòÈØ¬îĀãÂÂõćÈĀäÂÚòĈÚ  Ë¬èãĂì­ÜäñìãòÕßæòÈÈóÚăàà¨óØöćĂË­ÃòÛÿÅæøćîÚâîÿÖîä°ßòÕæâăÕ­âóÂÂè¬óÂóä
îîÂĀÛÛÕ­èãèõÙöîøćÚą  ØòĈÈìâÕ 
 Ã­îÿëöãÃîÈÂóäîîÂĀÛÛÕ­èãèõÙöÚöĈ  ÂĆâöîãú¬Û­óÈ ÿË¬Ú îîÂĀÛÛãóÂ  ÿëöãÿèæóÚóÚ ĀæñÃÚóÕ
Ø¬îæâë¬èÚØöćîãú¬ÖîÚÜæóãÃîÈÿë­ÚØ¬îâòÂĂìÎ¬Âè¬óÂóäîîÂĀÛÛÕ­èãèõÙöîøćÚ  ØČóĂì­Ö­ÚØùÚÃîÈäñÛÛ
Ø¬îæâëúÈÃ÷ĈÚ 

2.4.4 Constant Velocity MethodÿÜ»ÚèõÙöÂóäîîÂĀÛÛÌ÷ćÈÈ¬óãØöćëùÕ  ÿßäóñÅèóâÿäĆèĂÚØ¬îæâ
ØùÂË¬èÈÉñÿØ¬óÂòÚìâÕ  âòÂĂË­ÿÊßóñÂóäîîÂĀÛÛØ¬îÕúÕîóÂóéÿëöãØöćâöîÚùáóÅÿæĆÂą ÜñÜÚîãú¬Õ­èã Ì÷ćÈ
ìóÂîîÂĀÛÛÕ­èãèõÙöîøćÚÅèóâÿäĆèæâĂÚØ¬îÛóÈË¬èÈîóÉÖćČóÿÂõÚăÜÉÚØČóĂì­ÿÂõÕÂóäÖÂÅ­óÈÃîÈîÚùáóÅ
áóãĂÚÖòèØ¬îăÕ­  ÅèóâÿäĆèØöćĂË­ĂÚÂóäîîÂĀÛÛÃ÷ĈÚîãú¬ÂòÛËÚõÕÃîÈîÚùáóÅ  ĀæñÖ­îÈâöÅ¬óăâ¬ÖćČóÂè¬óØöć
ĀëÕÈĂÚÖóäóÈØöć 5  ëČóìäòÛîÚùáóÅĀÖ¬æñËÚõÕ 

 
 

  
ÛØØöć 3 
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ÃòĈÚÖîÚÂóäîîÂĀÛÛØ¬îæâ 
 
3.1 ÃòĈÚÖîÚÂóäîîÂĀÛÛØ¬îæâ 

3.1.1 ÅČóÚèÔìóÜäõâóÖäÃîÈîóÂóéÉČóÿÜ»ÚÖ­îÈĂË­ÿßøćîÂóäØČóÅèóâÿãĆÚ ìäøîÂóääñÛóã
îóÂóéĂÚĀÖ¬æñÛäõÿèÔÃîÈì­îÈ 

3.1.2  ÿæøîÂÃÚóÕĀæñÖČóĀìÚ¬ÈÃîÈìòèÉ¬óãæâĀæñìòèæâÂæòÛÿßøćîĂÚÂóäÂäñÉóãæâÿÜ»ÚăÜ
îã¬óÈØòćè×÷ÈØùÂÛäõÿèÔÃîÈì­îÈ 

3.1.3æóÂÿë­Ú Single Line ĀØÚĀÚèÂ÷ćÈÂæóÈÃîÈØ¬îæâ ÿËøćîâāãÈìòèÉ¬óãæâ ìäøîìòèÂæòÛ
Ö¬óÈą ÿÜ»ÚäñÛÛØ¬îÿÃ­óìóÖòèßòÕæâ āÕãÅČóÚ÷È×÷ÈÅèóâÿÜ»ÚăÜăÕ­ÃîÈĀÚèØ¬îÚòĈÚĂÚÂóäìæòÛëõćÈÂöÕ
ÃèóÈÖ¬óÈąÃîÈîóÅóä ĀÚèØ¬îØöćÕöÉñÖ­îÈÖäÈØöćëùÕĀæñăâ¬ÌòÛÌ­îÚ 

3.1.4 ÛäõÿèÔØöćâöëõćÈëÂÜäÂÌ÷ćÈÖ­îÈÂóääñÛóãîîÂÚîÂîóÅóä ÿË¬Ú ì­îÈÚĈČó Åäòè ÛäõÿèÔÌòÂ
äöÕ ĀæñîøćÚą Ăì­ßõÉóäÔóèóÈĀÚèØ¬îĂÚØČóÚîÈÿÕöãèÂòÛÃ­î 3.3 

3.1.5ØČóÂóäÅČóÚèÔìóÃÚóÕØ¬îæâÉ¬óã Ø¬îæâÂæòÛ ĀæñØ¬îÕúÕîóÂóé āÕãÂóäÿÜ¢Õ Chart 
ÜäñÂîÛ 

3.1.6ÅČóÚèÔìó Pressure Drop Ì÷ćÈâóÂØöćëùÕĂÚØ¬îæâÉ¬óãĀÖ¬æñĀÚè ÚČóÅ¬óØöćăÕ­ăÜä¬èâÂòÛ 
Static Pressure ÃîÈìòèÉ¬óãæâìòèëùÕØ­óã ÉñÿÜ»ÚÅ¬ó Total Static Pressure ÃîÈØ¬îÉ¬óãæâ ìóÂâöØ¬î
ÂæòÛĂì­ÅČóÚèÔ Total Static Pressure ÃîÈØ¬îæâÚöĈĂÚØČóÚîÈÿÕöãèÂòÚÝæäèâÃîÈ Total Static 
PressureØòĈÈëîÈÅ¬ó ÿäöãÂè¬ó Total System StaticPressure ÃîÈÖòèßòÕæâØöćÖ­îÈĂË­ĂÚÂóäë¬ÈæâĀæñÕúÕ
ÂæòÛÉóÂë¬èÚÖ¬óÈąÃîÈîóÅóäÖóâĀÚèÿë­ÚØ¬îØöćîîÂĀÛÛăè­ āÕãØòćèăÜ ĀÚèØ¬îØöćãóèØöćëùÕâòÂâöÅ¬ó 
PressureDrop ëúÈëùÕĀÖ¬îóÉăâ¬ÿÜ»ÚÉäõÈÿëâî 

3.1.7ÚČóÅ¬óÜäõâóÔæâØòĈÈìâÕØöćÖ­îÈÂóä ĀæñÅ¬ó  Total System StaticPressure ØöćÅČóÚèÔăÕ­
ÉóÂÃ­î3.6    ăÜÿæøîÂÃÚóÕĀæñâîÿÖîä°ßòÕæâØöćÿìâóñëâÖ¬îăÜ  
 
3.2  ìæòÂÂóäÃòĈÚßøĈÚÑóÚĂÚÂóäîîÂĀÛÛäñÛÛØ¬îæâØöćÕö 

1. ĀÚèØ¬îÖ­îÈßãóãóâĂì­ÖäÈĀæñëòĈÚØöćëùÕìæöÂÿæöćãÈÂóäÿÕõÚØ¬îî­îâØöćăâ¬ÉČóÿÜ»Úÿßøćî
ÜäñìãòÕÅ¬óĀäÈĀæñÅ¬óèòëÕù 

2. îã¬óîîÂĀÛÛĂì­ÅèóâÿäĆèæâĂÚÿë­ÚØ¬îÿÂõÚÂè¬óÅ¬óëúÈëùÕ 
3. ÂóäìòÂÿæöĈãÈØ¬îæâ ÅèäĂË­ÿÊßóñÃ­îØöćâöäòéâöÂóäÿæöĈãèãóè 
4. ăâ¬ÅèäØČóÂóäÃãóãìäøîæÕÃÚóÕØ¬îîã¬óÈÂñØòÚìòÚ 
5. ìóÂÿÚøĈîØöćÖõÕÖòĈÈâöÿßöãÈßîÅèäßãóãóâÿæøîÂĂË­Ø¬îæâÂæâÿßäóñëóâóä×äòÛÜäõâóÔæâ
ăÕ­âóÂÂè¬óĀÛÛëöćÿìæöćãâ 

6. Ø¬îæâØöćÜäñÂîÛÃ÷ĈÚâóÖ­îÈâöäúäòćèÚ­îãØöćëùÕ 
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7. Ø¬îØùÂØ¬îÚÉñÖ­îÈã÷ÕĀæñäîÛäòÛîã¬óÈĀÃĆÈĀäÈÂòÛāÅäÈëä­óÈÃîÈîóÅóä 
8. Ø¬îæâÿãĆÚ Ø¬îæâÂæòÛ Ì÷ćÈÿÕõÚÝ¬óÚÛäõÿèÔØöćâöîùÔìáúâõëúÈÂè¬óîóÂóéáóãĂÚØ¬îìäøîØ¬î
ÕúÕîóÂóéØõĈÈØöćÛäõÿèÔîòÛËøĈÚ Åèäìù­âÕ­èãÊÚèÚÂòÚÅèóâä­îÚ 

9. Ø¬îæâÂõćÈØùÂØ¬îÚ Ö­îÈâö Damper ëČóìäòÛĀÖ¬ÈæâĂì­ăÕ­ÜäõâóÔÖóâØöćÖ­îÈÂóä 
10. Ø¬îë¬èÚØöćâöîùÜÂäÔ°ÖõÕÖòĈÈîãú¬áóãĂÚ ÅèäÉòÕØČó Access Door ëČóìäòÛÖäèÉëîÛĀæñ
ÛČóäùÈäòÂêóîùÜÂäÔ°ÚòĈÚą 

 
3.3  äñÛÛÂóäØČóÅèóâÿãĆÚ  

äñÛÛØČóÅèóâÿãĆÚë¬èÚâóÂĂË­ĂÚÂóäÜäòÛîóÂóéÿßøćîÅèÛÅùâîùÔìáúâõ ÅèóâËøĈÚ Âóä
ăìæÿèöãÚ ÅùÔáóßĀæñÅèóâëñîóÕÃîÈîóÂóéäèâØòĈÈÅèÛÅùâÿëöãÈäÛÂèÚÿßøćîĂì­ÿÂõÕÅèóâëÛóã
ĀæñÿÜ»ÚÝæÕöÖ¬îëùÃáóßÃîÈÝú­ØöćØČóÈóÚĂÚßøĈÚØöćÚòĈÚąÚîÂÉóÂÚòĈÚäñÛÛØČóÅèóâÿãĆÚãòÈâöÅèóâëČóÅòÎ
ĂÚÂäñÛèÚÂóäÝæõÖÃîÈîùÖëóìÂääâ ÿË¬ÚîùÖëóìÂääâîóìóäĀË¬ĀÃĆÈØöćÖ­îÈÂóäÅèóâÿãĆÚÿÂĆÛäòÂêó
îóìóäĂì­âöÅèóâëÕÿÜ»ÚÿèæóÚóÚ 
ÂóäØČóÈóÚÃîÈäñÛÛØČóÅèóâÿãĆÚĂË­ßæòÈÈóÚăàà¨óÿÜ»ÚìæòÂÉóÂÂóäëČóäèÉßÛè¬ó äñÛÛÜäòÛîóÂóé
ØöćĂË­ĂÚîóÅóäÃÚóÕĂìÎ¬āÕãĂË­ßæòÈÈóÚăàà¨óÜäñâóÔÅä÷ćÈìÚ÷ćÈÃîÈßæòÈÈóÚăàà¨óØòĈÈìâÕ ÿË¬Ú 
āäÈßãóÛóæ āäÈĀäâÿË¬ÚÿÕöãèÂòÛáóÅîùÖëóìÂääâÂĆâöĂË­äñÛÛØČóÅèóâÿãĆÚĀæñäñÛÛÜäòÛîóÂóé
ĂÚÂäñÛèÚÂóäÝæõÖÖ¬óÈą ÿìâøîÚÂòÚ 
 ÿâøćîÿÅäøćîÈØČóÅèóâÿãĆÚëä­óÈÅèóâÿãĆÚāÕãîóéòãÅùÔëâÛòÖõÕúÕÌòÛÅèóâä­îÚÃîÈëóäØČóÅèóâ
ÿãĆÚìäøîÚĈČóãóØČóÅèóâÿãĆÚ (Liquid Refrigerant) âöìæòÂÂóäØČóÈóÚ ÅøîÜæ¬îãëóäØČóÅèóâÿãĆÚØöćÿÜ»Ú
ÃîÈÿìæèÉóÂ×òÈÛääÉùăÜÖóâØ¬îÿâøćîëóäÿìæèÿìæ¬óÚöĈăìæÝ¬óÚèóæ°è ÿÜ¢Õ-Ü¢Õ Éñ×úÂØČóĂì­âöÅèóâÕòÚ
ëúÈÃ÷ĈÚĀæ­èÅèóâÕòÚÉñÖćČóæÈ ÿâøćîäòÛÅèóâä­îÚ ĀæñäñÿìãÿÜ»Úăî (Evaporate) ØöćØČóĂì­ÿÂõÕÅèóâÿãĆÚ
Ã÷ĈÚáóãĂÚßøĈÚØöćÜäòÛîóÂóé ÕòÈĀëÕÈĂÚäúÜ 

 

 

 

äúÜØöć 3.1 ìæòÂÂóäØČóÈóÚÃîÈÿÅäøćîÈØČóÅèóâÿãĆÚ 

ÿÅäøćîÈØČóÅèóâÿãĆÚÃ­óÈÖ­ÚÉñÿÜ»ÚäñÛÛØöćĂË­ÿÊßóñĂÚāäÈÈóÚîùÖëóìÂääâØöćÖ­îÈÂóäØČó
ÅèóâÿãĆÚîã¬óÈäèÕÿäĆèÿØ¬óÚòĈÚĂÚÿÅäøćîÈØČóÅèóâÿãĆÚØòćèăÜÉñîîÂĀÛÛĂì­ëóâóä×ÚČóëóäØČóÅèóâÿãĆÚ
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ØöćäñÿìãÿÜ»ÚĀÂ®ëÂæòÛâóĂË­ìâùÚÿèöãÚăÕ­îöÂāÕãĂË­ÅîâÿßæëÿÌîä° (Compressor) ÿÜ»ÚÖòèîòÕëóäØČó
ÅèóâÿãĆÚØöćÿÜ»ÚĀÂ®ëĀæ­èÚČóâóäñÛóãÅèóâä­îÚĂì­ÿÂõÕÂóäÂæòćÚÖòèÿÜ»ÚÃîÈÿìæèîöÂÅäòĈÈĀæ­èë¬ÈÂæòÛ
ăÜÿÃ­ó×òÈÛääÉùëóäØČóÅèóâÿãĆÚĂìâ¬ Öú­ÿãĆÚăÕ­ĂË­äñÛÛØČóÅèóâÿãĆÚĀÛÛÚöĈÕòÈĀëÕÈĂÚäúÜ 

  

 

äúÜØöć 3.2  Öú­ÿãĆÚĀæñìæòÂÂóäØČóÅèóâÿãĆÚÿÛøĈîÈÖ­Ú 

ĀÂ®ëØöćîîÂÉóÂÅîãæ°ÿãĆÚ (Evaporator) ÉñâöÅèóâÕòÚÖćČóÅîâÿßæëÿÌîä° (Compressor) Éñ
ÕúÕĀÂ®ëÿÃ­óâó ĀæñîòÕîîÂăÜ Ăì­âöØòĈÈÅèóâÕòÚĀæñîùÔìáúâõëúÈ Āæ­èë¬ÈÖ¬îÿÃ­óăÜĂÚÖòèÅèÛĀÚ¬Ú 
(Condenser) ìäøîÿäöãÂÂòÚè¬óÅîãæ°ä­îÚ Ì÷ćÈØČóìÚ­óØöćäñÛóãÅèóâä­îÚĂì­ÂòÛĀÂ®ëÕ­èãîóÂóéĀÂ®ëÉñ
ÿÂõÕÂóäÅèÛĀÚ¬ÚÿÜæöćãÚë×óÚñÿÜ»ÚÃîÈÿìæèØöćâöÅèóâÕòÚëúÈ ĀÖ¬âöîùÔìáúâõÖćČóĀæ­èë¬ÈÂæòÛÿÃ­óăÜĂÚ
×òÈßòÂëóäØČóÅèóâÿãĆÚÖóâÿÕõâ āÕãâöÖòèÅèÛÅùâìäøîèóæ°èØČóìÚ­óØöćÅèÛÅùâÂóäÜæ¬îãëóäØČóÅèóâ
ÿãĆÚĂì­ÿÃ­óăÜäñÿìãìâÕßîÕöĂÚÅîãæ°ÿãĆÚÿâøćîëóäØČóÅèóâÿãĆÚäñÿìãìâÕÂĆÉñÂæóãÿÜ»ÚĀÂ®ëØöćâö
îùÔìáúâõÖćČóĀæñ×úÂÕúÕÿÃ­óÅîâÿßæëÿÌîä°îöÂÿÜ»ÚèÈÉäÿË¬ÚÚöĈÖæîÕÿèæó 
 
 

 

 

 ÿÅäøćîÈÜäòÛîóÂóéÜäñÂîÛÕ­èãîùÜÂäÔ°Ö¬óÈąĀæñâöÃòĈÚÖîÚÂóäØČóÈóÚÕòÈĀëÕÈĂÚäúÜ ÕòÈÚöĈ 
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äúÜØöć  3.3  ÂóäÜäòÛîóÂóéáóãĂÚì­îÈÿãĆÚ 

 
 1.ÖòèÅèÛĀÚ¬Ú (Condenser) ìäøîÅîãæ°ä­îÚ ÅøîîùÜÂäÔ°ØöćĂË­äñÛóãÅèóâä­îÚĂì­ÂòÛëóäØČó
ÅèóâÿãĆÚØöćäñÿìãÂæóãÿÜ»ÚĀÂ®ëĀæñÿÂõÕÂóäÅèÛĀÚ¬ÚÿÜ»ÚÃîÈÿìæè Åîãæ°ä­îÚâöØòĈÈËÚõÕØöćäñÛóã
Åèóâä­îÚÕ­èãîóÂóé (Air-Cooled) ĀæñËÚõÕØöćäñÛóãÅèóâä­îÚÕ­èãÚĈČó (Water - Cooled) 
 2.  Åîãæ°ÿãĆÚ (Evaporator) ÅøîîùÜÂäÔ°ØöćĂË­ĂÚÂóäØČóÅèóâÿãĆÚ āÕãÉñîóéòãÅèóâä­îÚØöćîãú¬
äîÛÅîãæ°ÿãĆÚØČóĂì­ëóäØČóÅèóâÿãĆÚÌ÷ćÈÿÜ»ÚÃîÈÿìæèäñÿìãÂæóãÿÜ»ÚĀÂ®ëÿÂõÕÿÜ»ÚÅèóâÿãĆÚÃ÷ĈÚ 
 3.  îùÜÂäÔ°æÕÅèóâÕòÚÅøîîùÜÂäÔ°ØöćÅèÛÅùâÜäõâóÔëóäØČóÅèóâÿãĆÚØöćăìæÿÃ­óăÜĂÚÅîãæ°
ÿãĆÚĀæñË¬èãæÕÅèóâÕòÚÃîÈëóäØČóÅèóâÿãĆÚæÈ ÿË¬Ú Thermal Expansion Value (TEV) Āæñ 
Capillary Tube ÿÜ»ÚÖ­Ú 
 4.  ÅîâÿßæëÿÌîä° (Compressor) ØČóìÚ­óØöćÕúÕëóäØČóÅèóâÿãĆÚĂÚëáóßØöćÿÜ»ÚĀÂ®ëÿÃ­óâó
ĀæñîòÕĂì­ÿÂõÕÅèóâÕòÚëúÈÌ÷ćÈØČóĂì­ĀÂ®ëâöÅèóâä­îÚÿßõćâÃ÷ĈÚÅîâÿßæëÿÌîä°ØöćĂË­ÈóÚØòćèăÜâöØòĈÈËÚõÕØöć
ÿÜ»ÚĀÛÛæúÂëúÛ (Reciprocating Compressor) ĀÛÛāäÖóäöć (Rotary Compressor) ìäøîîóÉÿÜ»ÚĀÛÛ
ìîãāÃ¬È (Centrifugal Compressor) ë¬èÚĂÚÿÅäøćîÈÜäòÛîóÂóéÃÚóÕĂìÎ¬ĂË­ĀÛÛëÂäú (Screw 
Compressor) 
 

ÿÅäøćîÈÜäòÛîóÂóéÌ÷ćÈâößøĈÚÑóÚÂóäØČóÈóÚÿìâøîÚÂòÚÂòÛÿÅäøćîÈØČóÅèóâÿãĆÚÿâøćîæúÂëúÛØČóÈóÚ
ëóäØČóÅèóâÿãĆÚĂÚëáóßØöćÿÜ»ÚĀÂ®ëÉñ×úÂÕúÕÿÃ­óăÜĂÚÂäñÛîÂëúÛĀæñ×úÂîòÕÉÚÅèóâÕòÚĀæñ
îùÔìáúâõëúÈÃ÷ĈÚ ÉóÂÚòĈÚÉñë¬ÈâóØöćæõĈÚØóÈÉ¬óãîîÂăÜÖóâØ¬îÉÚ×÷ÈÅîãæ°ä­îÚÌ÷ćÈÉñäñÛóãÅèóâä­îÚ
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îîÂÉóÂëóäØČóÅèóâÿãĆÚĂÚëáóßØöćÿÜ»ÚĀÂ®ëĀÂ®ëÚöĈÿÂõÕÂóäÂæòćÚÖòèÿÜ»ÚëóäØČóÅèóâÿãĆÚÿìæèĂÚ
ëáóßÿÕõâØČóÈóÚìâùÚÿèöãÚÖ¬îÿÚøćîÈÂòÚăÜÿÜ»ÚèÈÉäÿË¬ÚÚöĈ 
 ÂóäØČóÈóÚÃîÈÿÅäøćîÈÜäòÛîóÂóéØöćÖõÕÖòĈÈĂÚì­îÈÚòĈÚāÕãëóäØČóÅèóâÿãĆÚÉñäñÿìãØöćÅîãæ°
ÿãĆÚÌ÷ćÈÖõÕÖòĈÈîãú¬áóãĂÚì­îÈ ßòÕæâĂÚÿÅäøćîÈÉñßòÕÝ¬óÚÅîãæ°ÿãĆÚØČóĂì­îóÂóéáóãĂÚì­îÈÿãĆÚæÈĀÂ®ë
ØöćÿÂõÕÉóÂëóäØČóÅèóâÿãĆÚØöćäñÿìãĀæ­èÉñ×úÂîòÕāÕãÅîâÿßæëÿÌîä°ØöćÖõÕÖòĈÈîãú¬áóãÚîÂì­îÈĀæñÂæòćÚ
ÖòèÿÜ»ÚÃîÈÿìæèÖóâÿÕõâ ăìæèÚÿÜ»ÚèòÐÉòÂäÂóäØČóÅèóâÿãĆÚîãú¬ÿË¬ÚÚöĈë¬èÚîóÂóéä­îÚÉñ×úÂÃòÛ
îîÂăÜØõĈÈÚîÂì­îÈ ÕòÈĀëÕÈĂÚäúÜ 

 

äúÜØöć  3.4  ÂóäÜäòÛîóÂóéáóãĂÚì­îÈ 

 
ÿÅäøćîÈÜäòÛîóÂóéØùÂËÚõÕîóéòãìæòÂÂóäØČóÈóÚÿÕöãèÂòÚËøćîÿÅäøćîÈÜäòÛîóÂóéĀÛÛÖ¬óÈą ÉñÿÜ»ÚÂóä
ÿäöãÂÖóâæòÂêÔñÃîÈÝæõÖáòÔÒ° ĀæñÂóäĂË­ÈóÚÿË¬Ú ÿÅäøćîÈÜäòÛîóÂóéĀÛÛÖõÕìÚ­óÖ¬óÈ (Window 
Type) ÝæõÖâóÿßøćîÖõÕÖòĈÈØöćìÚ­óÖ¬óÈăÕ­ ÿÅäøćîÈÜäòÛîóÂóéĀÛÛĀãÂë¬èÚ ìäøîĀãÂäñÛÛ (Split Type 
System) ÝæõÖĂì­ë¬èÚÃîÈÅîãæ°ä­îÚ ĀæñÅîãæ°ÿãĆÚĀãÂîîÂÉóÂÂòÚāÕãĂì­ë¬èÚØöćâöÿëöãÈÕòÈ (Ì÷ćÈ
ë¬èÚâóÂÉñÿÂõÕÉóÂÂóäØČóÈóÚÃîÈÅîâÿßæëÿÌîä°)ĀæñĀÝÈäñÛóãÅèóâä­îÚîãú¬ÚîÂì­îÈ ÿÜ»ÚÖ­Ú 

  

äñÛÛÿÅäøćîÈÜäòÛîóÂóéĂÚîóÅóä 
ÿÅäøćîÈÜäòÛîóÂóéĂË­ßæòÈÈóÚăàà¨óÅ¬îÚÃ­óÈëúÈÂóäÜäñìãòÕßæòÈÈóÚĂÚÂóäĂË­ÿÅäøćîÈÜäòÛîóÂóé
ÉČóÿÜ»ÚÉñÖ­îÈØäóÛ×÷ÈæòÂêÔñÂóäØČóÈóÚÃîÈÿÅäøćîÈÜäòÛîóÂóéĀÖ¬æñÜäñÿáØÌ÷ćÈÂóäÿæøîÂÜäñÿáØ
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ĀæñÃÚóÕÃîÈÿÅäøćîÈĂì­ÿìâóñëâÂòÛì­îÈ ÖæîÕÉÚÂóäÖõÕÖòĈÈÂóäĂË­ÈóÚĀæñÂóäÛČóäùÈäòÂêóØöć×úÂèõÙö 
É÷ÈÉñØČóĂì­ÿÂõÕÂóäÜäñìãòÕßæòÈÈóÚîã¬óÈăÕ­Ýæ 
 
 3.4  ÜäñÿáØÃîÈÿÅäøćîÈÜäòÛîóÂóé 
ĀÛÛÖõÕìÚ­óÖ¬óÈ (Window Type) ÿÜ»ÚÿÅäøćîÈÜäòÛîóÂóéØöćâöîùÜÂäÔ°Ö¬óÈą ØòĈÈäñÛÛäñÛóãÅèóâä­îÚ 
ìäøîÅîãæ°ä­îÚ (Condensing Unit) ĀæñäñÛÛØČóÅèóâÿãĆÚ (Evaporating Unit) äèâîãú¬Õ­èãâöÃÚóÕ
ÖòĈÈĀÖ¬ÜäñâóÔ 6,000 ÛöØöãú/ËòćèāâÈ ÉÚ×÷È 2.5 ÖòÚ (1 ÖòÚ ÜäñâóÔ 12,000 ÛöØöãú/ËòćèāâÈ) ÕòÈĀëÕÈĂÚ
äúÜ 

 

äúÜØöć  3.5  ÿÅäøćîÈÜäòÛîóÂóéĀÛÛÖõÕìÚ­óÖ¬óÈ 
 

ÿÅäøćîÈÜäòÛîóÂóéĀÛÛÖõÕìÚ­óÖ¬óÈÈ¬óãÖ¬îÂóäÿÅæøćîÚã­óã ÂóäÌ¬îâ ĀæñÂóäÛČóäùÈäòÂêóÂóä
ÖõÕÖòĈÈÖ­îÈĂì­äñÛÛäñÛóãÅèóâä­îÚîãú¬áóãÚîÂîóÅóä ĀæñäñÛÛØČóÅèóâÿãĆÚîãú¬áóãĂÚì­îÈ
ÚîÂÉóÂÚöĈ ÂóäØöćÅîâÿßæëÿÌîä° ĀæñßòÕæâÃîÈäñÛÛäñÛóãÅèóâä­îÚîãú¬ÖõÕÂòÛË¬îÈìÚ­óÖ¬óÈÉ÷ÈØČó
Ăì­ÿëöãÈÕòÈÉóÂÂóäØČóÈóÚÃîÈÿÅäøćîÈæîÕÿÃ­óăÜĂÚì­îÈăÕ­âóÂÂè¬óÿÅäøćîÈĀÛÛĀãÂë¬èÚ 
ĀÛÛĀãÂë¬èÚ ìäøîĀÛÛĀãÂäñÛÛ (Split Type System) ÿÜ»ÚÿÅäøćîÈÜäòÛîóÂóéØöćĀãÂÿîóäñÛÛ
äñÛóãÅèóâä­îÚ (Condensing Unit) Ì÷ćÈÜäñÂîÛÕ­èãÅîâÿßæëÿÌîä° ÖòèÅèÛĀÚ¬Ú ĀæñßòÕæâ
äñÛóãÅèóâä­îÚ (Condensing Fan) ÖõÕÖòĈÈăè­áóãÚîÂîóÅóä ĀæñÚČóäñÛÛØČóÅèóâÿãĆÚ 
(Evaporating Unit) Ì÷ćÈÜäñÂîÛÕ­èãÖòèØČóÅèóâÿãĆÚ ĀæñßòÕæâ Ì÷ćÈÛóÈØöćÿäöãÂè¬ó äñÛÛØČóÅèóâÿãĆÚ 
(Cooling Unit ìäøî Indoor Unit) ìäøîĀàÚÅîãæ°ãúÚõÖÖõÕÖòĈÈăè­áóãĂÚÖòèîóÅóäÿÅäøćîÈÜäòÛîóÂóé
ĀÛÛĀãÂë¬èÚÿÜ»ÚØöćÚõãâĂÚÜ¹ÉÉùÛòÚÿßäóñăâ¬âöÿëöãÈÕòÈÉóÂÂóäØČóÈóÚÃîÈÿÅäøćîÈÿÃ­óâóäÛÂèÚĂÚ
ì­îÈ ĀÖ¬âöÃ­îÿëöã ÅøîÿâøćîÖõÕÖòĈÈØöćĂÕĀæ­èÉñÿÅæøćîÚã­óãăâ¬ëñÕèÂ ÿßäóñÖ­îÈÿÕõÚØ¬îĀæñÛääÉùëóäØČó
ÅèóâÿãĆÚĂìâ¬ØùÂÅäòĈÈ ÂóäÖõÕÖòĈÈÂĆÖ­îÈÿÉóñÝÚòÈÿßøćîĂì­Ø¬îëóäØČóÅèóâÿãĆÚÝ¬óÚÉóÂáóãÚîÂÿÃ­óâó
áóãĂÚì­îÈăÕ­ Ã­îÿëöãîöÂÜäñÂóäìÚ÷ćÈÅøîÉñÖ­îÈìóØöćÖòĈÈäñÛÛäñÛóãÅèóâä­îÚ (Condensing Unit) 
áóãÚîÂì­îÈîöÂÕ­èã ÕòÈĀëÕÈĂÚäúÜ 
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äúÜØöć 3.6  ÿÅäøćîÈÜäòÛîóÂóéĀÛÛĀãÂë¬èÚ 

ÿÅäøćîÈÜäòÛîóÂóéĀÛÛĀãÂë¬èÚØöćĂË­ĂÚÜ¹ÉÉùÛòÚĀÛ¬ÈăÕ­ÕòÈÚöĈ 
 1.  ÿÅäøćîÈÜäòÛîóÂóéĀÛÛĀãÂë¬èÚâöë¬èÚÃîÈäñÛÛØČóÅèóâÿãĆÚĀÛÛÖòĈÈßøĈÚÿÜ»ÚĀÛÛØöćâö
äóÅó×úÂØöćëùÕ ÖõÕÖòĈÈĀæñÕúĀæÛČóäùÈäòÂêóÈ¬óãØöćëùÕĀÖ¬ÉñĂË­ßøĈÚØöćĂÚÂóäÖõÕÖòĈÈâóÂÉ÷Èăâ¬ÿìâóñÂòÛì­îÈ
ØöćâößøĈÚØöćÉČóÂòÕ 
        2.  ÿÅäøćîÈÜäòÛîóÂóéĀÛÛĀãÂë¬èÚâöë¬èÚÃîÈäñÛÛØČóÅèóâÿãĆÚĀÛÛĀÃèÚĂÖ­ÿßÕóÚâöäóÅó
ĂÂæ­ÿÅöãÈÂòÛĀÛÛÖòĈÈßøĈÚÛóÈãöćì­îëóâóä×ĂË­ë¬èÚÃîÈäñÛÛØČóÅèóâÿãĆÚÿÅäøćîÈÿÕöãèÂòÚÖõÕÖòĈÈ ØòĈÈĀÛÛ
ÖòĈÈßøĈÚìäøîĀÛÛĀÃèÚĂÖ­ÿßÕóÚăÕ­ÂóäÿæøîÂĂË­ë¬èÚÃîÈäñÛÛØČóÅèóâÿãĆÚĀÛÛĀÃèÚĂÖ­ÿßÕóÚÖ­îÈ
ßõÉóäÔóăâ¬Ăì­ë¬èÚÃîÈäñÛÛØČóÅèóâÿãĆÚÂöÕÃèóÈÂóäĂË­ÈóÚĂÚì­îÈÉ÷ÈÿìâóñëâÂòÛì­îÈØöćâöÿßÕóÚ
ëúÈ 
        3.  ÿÅäøćîÈÜäòÛîóÂóéĀÛÛĀãÂë¬èÚâöë¬èÚÃîÈäñÛÛØČóÅèóâÿãĆÚÖõÕØöćÝÚòÈì­îÈĀæñĀÛÛØöćâö
ë¬èÚÃîÈäñÛÛØČóÅèóâÿãĆÚÖõÕÞ¹ÈĂÚÿßÕóÚÿÜ»ÚĀÛÛØöćĂË­ßøĈÚØöćĂÚÂóäÖõÕÖòĈÈÚ­îã ĀÖ¬ÿÅäøćîÈØòĈÈëîÈ
ĀÛÛÚöĈÖõÕÖòĈÈÅ¬îÚÃ­óÈãóÂÕúĀæäòÂêóãóÂĀæñäóÅóÂĆĀßÈÂè¬óĀÛÛîøćÚą 
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äúÜØöć  3.7  ÿÅäøćîÈÜäòÛîóÂóéĀãÂë¬èÚâöë¬èÚÃîÈäñÛÛØČóÅèóâÿãĆÚĀÛÛÖòĈÈßøĈÚ 

 

äúÜØöć  3.8  ÿÅäøćîÈÜäòÛîóÂóéĀÛÛĀãÂë¬èÚâöë¬èÚÃîÈäñÛÛØČóÅèóâÿãĆÚĀÛÛĀÃèÚĂÖ­ÿßÕóÚ 

 
 ÿÅäøćîÈÜäòÛîóÂóéØöćĂË­ĂÚîóÅóäĀÛÛäèâéúÚã°āÕãØòćèăÜÿÅäøćîÈÜäòÛîóÂóéØöćĂË­ĂÚîóÅóä
ÃÚóÕĂìÎ¬ÉñÿÜ»ÚÿÅäøćîÈÜäòÛîóÂóéĀÛÛäèâéúÚã°ØöćÿäöãÂè¬óËõæÿæîä° (Chiller) Ì÷ćÈĀÛ¬ÈÿÜ»ÚäñÛÛ
äñÛóãÅèóâä­îÚÕ­èãÚĈČóĀæñâöäñÛÛäñÛóãÅèóâä­îÚÕ­èãîóÂóé Ëõæÿæîä° îóéòãÚĈČóÿÜ»ÚÖòèÚČóßó
ÅèóâÿãĆÚăÜãòÈì­îÈìäøîÉùÕÖ¬óÈą āÕãÚĈČóÿãĆÚÉñăìæăÜãòÈÿÅäøćîÈØČóæâÿãĆÚ (Air Handing Unit · 
AHU ìäøî Fan Coil Unit · FCU) ØöćÖõÕÖòĈÈîãú¬ĂÚÛäõÿèÔØöćÜäòÛîóÂóéÉóÂÚòĈÚÚĈČóØöćăìæîîÂÉóÂÿÅäøćîÈ
ØČóæâÿãĆÚ Éñ×úÂÜ¹¾âÿÃ­óăÜĂÚÿÅäøćîÈØČóÚĈČóÿãĆÚÃÚóÕĂìÎ¬ØöćÖõÕÖòĈÈîãú¬ĂÚì­îÈÿÅäøćîÈĀæñăìæÿèöãÚ
ÂæòÛăÜãòÈÿÅäøćîÈØČóæâÿãĆÚîãú¬ÿË¬ÚÚöĈëČóìäòÛÿÅäøćîÈØČóÚĈČóÿãĆÚÚöĈÉñÖ­îÈâöÂóäÚČóÅèóâä­îÚÉóÂäñÛÛ
îîÂâóäñÛóãØõĈÈáóãÚîÂîóÅóäÕ­èãÕòÈĀëÕÈĂÚäúÜ 
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äúÜØöć3.9  ÿÅäøćîÈÜäòÛîóÂóéĀÛÛäèâéúÚã° 
 

 ÛäõÿèÔØöćÜäòÛîóÂóéÉñâöĀÖ¬ÿÅäøćîÈØČóæâÿãĆÚ Ø¬îÚĈČóĀæñØ¬îæâ ØöćÉñÖ¬îÿÃ­óÂòÛÿÅäøćîÈØČóæâ
ÿãĆÚÿØ¬óÚòĈÚ āÕãÚĈČóÿãĆÚØöćâöîùÔìáúâõÜäñâóÔ 6-8 ďC Ì÷ćÈÉñăìæÿÃ­óăÜĂÚÿÅäøćîÈØČóæâÿãĆÚØöć
ÜäñÂîÛÕ­èãĀÝÈØ¬îÚĈČóÿãĆÚØöćâöÚĈČóÿãĆÚăìæîãú¬áóãĂÚĀÝ¬ÚÂäîÈîóÂóé āÕãØòćèăÜÿÜ»ÚĀÝÈĂã
îñæúâõÿÚöãâßòÕæâ ĀæñâîÿÖîä°ăàà¨óØöćÕúÕîóÂóéÉóÂÛäõÿèÔØöćÜäòÛîóÂóéĂì­ăìæÝ¬óÚĀÝ¬ÚÂäîÈĀæñ
ĀÝÈØ¬îÚĈČóÿãĆÚ ÿâøćîăìæîîÂăÜÚĈČóÉñâöîùÔìáúâõÜäñâóÔ 10-13 ďC Ã­îÅèääñèòÈÅèóâÿëöãìóãîóÉ
ÿÂõÕÃ÷ĈÚăÕ­ ìóÂÂóäÜäñÂîÛÿÅäøćîÈ ĀæñÂóäÿËøćîâÖ¬îØ¬îăâ¬ăÕ­âóÖäÑóÚØ¬îÚĈČóîóÉĀÖÂØČóĂì­ÚĈČóäòćè
ëä­óÈÅèóâÿëöãìóãĂì­ÂòÛì­îÈØöćÖõÕÖòĈÈăÕ­ 
 ÂóäØöćäñÛÛÜäòÛîóÂóéÉñØČóÈóÚăÕ­ÿÖĆâÜäñëõØÙõáóßÚòĈÚÉñÖ­îÈîóéòãÂóääñÛóãÅèóâä­îÚ
ØöćÕöÌ÷ćÈîùÜÂäÔ°ØöćĂË­äñÛóãÅèóâä­îÚîîÂÉóÂäñÛÛÜäòÛîóÂóé ÂĆÅøî ìîäñÛóãÅèóâä­îÚ (Cooling 
Tower) ÕòÈÚòĈÚÅèäĂì­ÅèóâÿîóĂÉĂë¬ĂÚÂóäÕúĀæäòÂêóìîäñÛóãÅèóâä­îÚĂì­ëóâóä×äñÛóãÅèóâ
ä­îÚăÕ­ÿÖĆâÜäñëõØÙõáóß 
 

3.5  èõÙöÂóä×îÕĀÛÛĀæñÅČóÚèÔÜäõâóÔØ¬îÕòÂØ°ĂÚÈóÚĀîä° 

Âóä×îÕĀÛÛØ¬îÕòÂĂÚÈóÚĀîä° Āîä°ÕòÂØ° ÜäòÛîóÂóéĀæñäñÛÛäñÛóãîóÂóéÚòĈÚâöèõÙöÂóä

×îÕĀÛÛĀæñÅČóÚèÔØöćĀÖÂÖ¬óÈÂòÚăÜìæóãèõÙöÕ­èãÂòÚ  
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äúÜØöć 3.10 Âóä×îÕĀÛÛØ¬îÕòÂë° 

 

ëúÖäÂóäÅõÕÅČóÚèÔÉČóÚèÚëòÈÂñëöØöćÉñĂË­ĂÚÈóÚØ¬îÕòÂë°ØòĈÈëõĈÚăâ¬è¬óÉñÿÜ»ÚØ¬îæâ (supply air duct) 

,Ø¬îæâÂæòÛ (return air duct) Ø¬îäñÛóãîóÂóé (exhaust air duct) Ø¬îÿÖõâîóÂóéÛäõëùØÙõċ (fresh air 

duct) æ­èÚëóâóä×ĂË­ëúÖäÚöĈĂÚÂóäÅČóÚèÔăÕ­ ĀÖ¬ăâ¬ĀÚñÚČóĂì­ĂË­ĂÚÂóä×îÕĀÛÛØ¬îÕòÂë°ØöćØČóÉóÂ

èòëÕùîøćÚ ÿË¬Ú ĀÝ¬ÚÿìæĆÂÕČóØöćĂË­ØČóØ¬îäñÛóãÅèòÚÉóÂÅäòè ìäøîÈóÚØ¬îäñÛóãîóÂóéØöćĂË­Ø¬î PVC 

ÿÜ»ÚØ¬îæâ   

ëúÖäÅČóÚèÔ ÂĆÅøî Âè­óÈ(ÚõĈè) + ëúÈ(ÚõĈè) X 0.66 X ãóè(ÿâÖä) 

ìóÂØ¬îæâĂÚĀÛÛÛîÂìÚ¬èãÿÜ»ÚìÚ¬èãîøćÚĂì­ĀÜæÈìÚ¬èãĂì­ÿÜ»ÚăÜÖóâëúÖäÂ¬îÚ 

Öòèîã¬óÈ ÿË¬Ú Āîä°ÕòÂØ°äñÛóãîóÂóéÃÚóÕ 20µ x 8µ ãóè 4 ÿâÖä 

ÚČóâóÅČóÚèÔÖóâëúÖäÉñăÕ­(20+8) X 0.66 X 4 = 73.93 ÖóäóÈàùÖ 

ÅČóÖîÛØöćăÕ­âöìÚ¬èãÿÜ»ÚÖóäóÈàùÖÿØ¬óÚòĈÚÿÜ»ÚìÚ¬èãîøćÚăâ¬ăÕ­ ÿâøćîăÕ­ÜäõâóÔëòÈÂñëöĀæ­èÂĆÚČóâó

ÅČóÚèÔìóÉČóÚèÚĀÝ¬ÚëòÈÂñëöÿßøćîëòćÈÌøĈî āÕãëòÈÂñëöìÚ÷ćÈĀÝ¬Úâö 32 ÖóäóÈàùÖ ăÕ­ÕòÈÚòĈÚÂĆÿîó 73.92 

ìóäÕ­èã32 = 2.31ĀÝ¬Ú ÿèæóëòćÈÌøĈîÂĆëòćÈÿÜ»Ú 3 ĀÝ¬Ú  

ÿâøćîØäóÛÜäõâóÔëòÈÂñëöĀæ­èÂĆÖ­îÈÅèääú­ÅèóâìÚóìäøîÿÛîä°ëòÈÂñëöāÕãĂì­ÿæøîÂÿÛîä°ÖóâÖóäóÈ

Õ­óÚæ¬óÈ èõÙöÂóäÿæøîÂĂì­ÕúÉóÂÅèóâÂè­óÈÃîÈØ¬îÕòÂØ° ÿË¬Ú Ø¬îÕòÂØ°ìäøîĀîä°ÕòÂØ° ÃÚóÕ 20µ X 8µ 
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ÿâøćîÕúÖóäóÈĀæ­èØ¬îÕòÂØ°ØöćâöÃÚóÕ 13µ ×÷È 31µ ĂË­ÿÛîä°24 Ø¬îÕòÂØ°ÿäóâöÃÚóÕÅèóâÂè­óÈ20ÚõĈèÌ÷ćÈĂË­

ÿÛîä° 24 ăÕ­ 

 

3.6  ÜäñÿáØÃîÈÊÚèÚÂòÚÅèóâä­îÚ 

ĂÚÂóäÉČóĀÚÂÜäñÿáØÃîÈÊÚèÚÂòÚÅèóâä­îÚëóâóä×ØČóăÕ­ìæóãèõÙöÃ÷ĈÚîãú¬ÂòÛÿÈøćîÚăÃØöć

ĂË­ÂČóìÚÕÃ÷ĈÚÖ¬îÂóäÚČóăÜî­óÈîõÈ×÷È èõÙöÂóäìÚ÷ćÈØöćĀÛ¬ÈÊÚèÚÂòÛÅèóâä­îÚ(Thermal Insulation) 

îîÂÿÜ»Ú 2 ÜäñÿáØĂìÎ¬ą Åøî (1) ÊÚèÚâèæëóä (2) ÊÚèÚëñØ­îÚÅèóâä­îÚ  ÚîÂÉóÂÚöĈãòÈ

ëóâóä×ĀÛ¬ÈÜäñÿáØÃîÈÊÚèÚÖóâËÚõÕÃîÈèòëÕùßøĈÚÑóÚ(Basic Materials) ØöćĂË­ĂÚÂóäÝæõÖăÕ­ 4 

ÜäñÿáØ ÕòÈÚöĈ 

1.  èòëÕùÜäñÿáØĂãĀä¬ (Mineral Fibrous Material) ăÕ­ĀÂ¬ ĂãìõÚ(Rock wool) ÃöĈāæìñØöćăÕ­

ÉóÂÂóä×æùÈāæìñ(Slag) ĂãĀÂ­è(Fibre Glass or Glass Wool)  

 2.  èòëÕùÜäñÿáØÿë­ÚĂãÙääâËóÖõ (Organic Fibrous material) ÿË¬Ú ăâ­ (Wood) ËóÚî­îã

(Cane) Þ¨óã(cotton) ÃÚëòÖè°(Hair) ÿë­ÚĂãÿÌææúāæë (Cellulose) ĂãëòÈÿÅäóñì° (Synthetic Fiber) 

3.èòëÕùÜäñÿáØÿÌææ°ÙääâËóÖõ(Organic Cellular Materrial) ÿË¬Ú ăâ­Â®îÂ(Cork) āàâãóÈ

(Foamed Rubber) āßæöćëăÖäöÚ(Polystyrene) āßæãúäòÿØÚ(Poly Urethane)  

 4.èòëÕùÜäñÿáØÿÌææ°Āä¬(Mineral Cellular Material)  ÿË¬ÚĀÅæÿÌöćãâÌõæõÿÂÖ(Calcium 

SiliCate) ÿßîä°ăæØ°(Perlite) ÿèîä°âõÅúăæØ°(Vermiculite) āàâÅîÚÂäöÖ(Foamed Concrete) 

             ÂóäĀÛ¬ÈîöÂÜäñÿáØìÚ÷ćÈÿÜ»ÚÂóäÉČóĀÚÂÊÚèÚÂòÚÅèóâä­îÚîîÂÖóâæòÂêÔñëâÛòÖõ

(Characteristics) ÃîÈë¬èÚÜäñÂîÜìæòÂØöćĂË­ÿÜ»ÚèòëÕùëČóìäòÛØČóìÚ­óØöćÂòÚÅèóâä­îÚāÕãĀÛ¬È

îîÂÿÜ»Ú 5ÜäñÿáØăÕ­ĀÂ¬ 

 1.  ÜäñÿáØØöćÿÜ»Úÿë­ÚĂã(Fiber) ÜäñÂîÜÕ­èãÿë­ÚĂãÿë­ÚÝ¬óéúÚã°ÂæóÈÿæĆÂą ÉČóÚèÚâóÂèòëÕù

ÿë­ÚĂãÿìæ¬óÚöĈîóÉÿÜ»ÚëóäîõÚØäöã° ÿË¬Ú ÿë­ÚĂãÃîÈßøËÖ¬óÈąìäøîÿÜ»Úÿë­ÚĂãëòÈÿÅäóñì° ÿË¬Ú ĂãĀÂ­è Ăã

Āä¬ðæð 

 2. ÜäñÿáØÿÜ»ÚË¬îÈ ìäøîÿÌææ°(Cell) āÕãĀÖ¬æñË¬îÈÝÚ÷ÂĀãÂîîÂÉóÂÂòÚ ÊÚèÚÜäñÿáØÚöĈ

ÜäñÂîÜÕ­èãÿÌææ°ØöćÝÚòÈÃîÈĀÖ¬æñÿÌææ°ÉñÝÚ÷ÂÖõÕÂòÚ ÝæõÖÉóÂèòëÕùÉČóßèÂĀÂ­è ßæóëÖõÂ ìäøîãóÈ 

Öòèîã¬óÈÃîÈÊÚèÚßèÂÚöĈăÕ­ĀÂ¬āàâËÚõÕãøÕìãù¬Ú āàâāßæöëăÖäöÚ āàâāßæöăîāÌăÌãóÚúÿäÖ āàâ

āßæöãúäöÿØÚ 
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 3.ÜäñÿáØØöćÿÜ»ÚāßäÈìäøîË¬îÈÂæèÈ(Granule) Ì÷ćÈîóÂóéëóâóä××¬óãÿØäñìè¬óÈË¬îÈÂæèÈ

ăÕ­ ÊÚèÚÜäñÿáØÚöĈÜäñÂîÛÕ­èãîóÚùáóÅÃÚóÕÿæĆÂÌ÷ćÈÿÜ»ÚāßäÈ āßäÈÿìæ¬óÚöĈÖõÕÖ¬îÂòÚāÕãāßäÈ

îóÂóé ÕòÈÚòĈÚÅèóâä­îÚÉ÷Èëóâóä××¬óãÿØÝ¬óÚāßäÈîóÂóéÚöĈăÕ­ 

 4. ÜäñÿáØØöćÿÜ»ÚÿÂæĆÕÿæĆÂą(Flake) ÜäñÂîÛÕ­èãîÚùáóÅÃÚóÕÿæĆÂ îÚùáóÅÿìæ¬óÚöĈ îóÉ×úÂÿØ

ÿÃ­óăÜĂÚāßäÈîóÂóé ìäøîØČóĂì­ ÿÂóñÖòèÂòÚÿÃ­óÿÜ»ÚäúÜØäÈÊÚèÚØöćĀÃĆÈæòÂêÔñÿÜ»ÚÛæĆîÂìäøîĀÝ¬Ú

îòÕ ÊÚèÚĀÛÛÿÂæĆÕØöćäú­ÉòÂÂòÚØòćèăÜăÕ­ĀÂ¬ ÿßîä°ăæØ°Āæñÿèîä°âõÅúăæØ° 

 5.  ÜäñÿáØØöćÿÜ»ÚĀÝ¬ÚÛóÈ(Sheet) ØČóÉóÂèòëÕùØöćâöëáóßÂóäëñØ­îÚäòÈëöÅèóâä­îÚëúÈ ìäøî

âöëáóßÂóäĀÝ¬äòÈëöÖćČó ÂóäĂË­ÈóÚÊÚèÚĀÛÛĀÝ¬ÚÛóÈÚöĈë¬èÚĂìÎ¬ÉñĂË­èòëÕùìæóãąËÚõÕÜäñÂîÛÂòÚ

ÿÜ»ÚäñÛÛâóÂÂè¬óĂË­èòëÕùÿßöãÈËÚõÕÿÕöãè ÂóäĂË­ÈóÚÊÚèÚĀÛÛĀÝ¬ÚØöćâöÜäñëõØÙõáóßÉñÖ­îÈĂË­

ä¬èâÂòÛÊÚèÚĀÛÛØöćâöË¬îÈè¬óÈîóÂóé ØöćâöëáóèñîóÂóéîãú¬ÚõćÈ ÿßøćîæÕÂóä×¬óãÿØÅèóâä­îÚāÕãÂóäÚČó

Åèóâä­îÚĀæñÂóäßóÅèóâä­îÚîã¬óÈăäÂĆÖóâăâ¬è¬óÉñÿÜ»ÚÊÚèÚÂòÚÅèóâä­îÚÜäñÿáØĂÕ 

ÉùÕâù¬ÈìâóãìæòÂĂÚÂóäÖõÖòĈÈÊÚèÚÂòÚÅèóâä­îÚÂĆÅøî ÂóäÿÂĆÛäòÂêóßæòÈÈóÚăâ¬Ăì­âöÂóä×¬óãÿØ

îîÂăÜ ìäøîÿÃ­óâóáóãĂÚÛäõÿèÔØöćÂČóìÚÕăè­ ÕòÈÚòĈÚèòëÕùØöćÚČóâóĂË­ÿÜ»ÚÊÚèÚÖ­îÈëóâóä×ãòÛãòĈÈ

ìäøîÃòÕÃèóÈÂóä×¬óãÿØÅèóâä­îÚĂì­ÿÂõÕÃ÷ĈÚÚ­îãØöćëùÕ 
 

3.7 ÅùÔëâÛõÖÃîÈØ¬îÕòÂ 

1. ë¬ÈæâăÕ­ÕöÖóâØöćăÕ­îîÂĀÛÛăè­ 

2. âöĀäÈÿëöãÕØóÚÖćČó 

3. ăâ¬âöÿëöãÈÕòÈÿÂõÚÂè¬óâóÖäÑóÚØöćÂČóìÚÕăè­ 

4. äóÅó×úÂ ëóâóä×ìóÌøĈîèòëÕùØČóØ¬îæâăÕ­áóãĂÚÜäñÿØé 

5. ÿâøćîÜäñÂîÛÿëäĆÉĀæ­èëóâóä×ÖõÕÖòĈÈăÕ­ÉäõÈāÕãăâ¬ÂäñØÛÂòÛÈóÚë¬èÚîøćÚìäøîÚ­îãØöćëùÕ 

6. âöÅèóâĀÃĆÈĀäÈ ăâ¬äòćè ăâ¬âöÚĈČóÿÂóñ 

7. âöĂÛÜäòÛØõéØóÈæâ (Splitter damper) ØùÂØóÈĀãÂÕòÂØ°ÿßøćîäòÛÜäõâóÔæâăÕ­ 

8. ĀæÕúëèãÈóâÿÃ­óÂòÛÈóÚë×óÜ¹Ö×°ÿâøćîÖõÕÖòĈÈăè­áóãÚîÂîóÅóä 

9. ëóâóä×ÜäòÛÜäõâóÔæâăÕ­ ìæòÈÉóÂÂóäÖõÕÖòĈÈÉäõÈ Āæñëóâóä×ÿÃ­óăÜÌ¬îâÛČóäùÈăÕ­

ëñÕèÂ 
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ÛØØöć 4 
 

ÂóäèõÿÅäóñì°ÝæÜÐõÛòÖõÈóÚ 
 

ÛäõêòØÿîĆâ îö îö ÉČóÂòÕ  ÿÜ»ÚÛäõêòØØöćäòÛÿìâóÈóÚäñÛÛÅäÛèÈÉäØòĈÈäñÛÛăàà¨ó  äñÛÛ

ÜäñÜó  äñÛÛëùÃóáõÛóæ  äñÛÛÜäòÛîóÂóé äñÛÛîòÅÅöáòãĀæñÈóÚîøćÚØöćÿÂöćãèÃ­îÈÂòÛÈóÚäñÛÛ ÉóÂ

ÂóäØöćăÕ­ÿÃ­óăÜÜÐõÛòÖõÈóÚ  ĂÚÛäõêòØÿîĆâ îö îö  ÉČóÂòÕ  ăÕ­äòÛâîÛìâóãĂì­ăÜÜÐõÛòÖõìÚ­óØöćèõéèÂäÈóÚ

äñÛÛ Ì÷ćÈĂÚÂóäÜÐõÛòÖõÈóÚÚòĈÚăÕ­ØČóÂóäé÷Âêóë¬èÚÃîÈÂóäDesign Âóä×îÕĀÛÛ ÂóäÅèÛÅùâÈóÚ

ÖõÕÖòĈÈ ÂóäĀÂ­Ü¹ÎìóÃÔñÖõÕÖòĈÈ 

É÷ÈâöÅèóâäú­ÅèóâÿÃ­óĂÉĂÚÿäøćîÈÃîÈÈóÚäñÛÛÈóÚÜäòÛîóÂóé āÕãØöćĂì­ÚòÂé÷ÂêóîîÂâó

ØČóÈóÚÉäõÈÖóâăÌÅ°ÈóÚØöćÖ¬óÈąÃîÈÛäõêòØ  ØČóĂì­ÚòÂé÷ÂêóăÕ­ÿäöãÚäú­ÂóäØČóÈóÚÉäõÈĂÚìæóÂìæóã

äúÜĀÛÛ  ßä­îâîîÂăÜÅùâÈóÚÉäõÈ  ÕúÂóäèóÈäñÛÛÃîÈÖòèîóÅóäØöćăÕ­ÿÃöãÚĀæñ  Design ăè­ÿÛøĈîÈÖ­Ú

ÿßøćîăÜÅèÛÅùâÈóÚÖõÕÖòĈÈĀæñĀÂ­ăÃÿÜäöãÛÿØöãÛÂòÛÈóÚÉäõÈ ØöćÚòÂé÷ÂêóăÕ­äòÛâîÛìâóãÖČóĀìÚ¬È

èõéèÂäÉóÂØóÈÛäõêòØ ÿîĆâ îö îö ÉČóÂòÕ É÷ÈÿÜ»ÚÅèóâáóÅáúâõĂÉÃîÈÚòÂé÷ÂêóØöćăÕ­ä¬èâÈóÚÂòÛØóÈÛäõêòØ 

ÉÚëóâóä×ÚČóÅèóâäú­Åèóâëóâóä×ăÜÅèÛÅùâÈóÚÖóâØöćÛäõêòØâîÛìâóãăÕ­ÿÜ¨Úîã¬óÈÕö îã¬óÈÚ­îã

ÂóäâóØČóÈóÚØöćÛäõêòØ ÿîĆâ îö îö ÉČóÂòÕ ÃîÈÚòÂé÷ÂêóÉñăâ¬ëúÎÿÜæ¬óÿßäóñăÕ­ÜäñëÛÂóäÔ°ÉäõÈÉóÂÂóä

îÛäâÞ¤ÂëîÚ ÂóäÜÐõÛòÖõÈóÚÉäõÈ ÉóÂßöćąÌ÷ćÈăÕ­Ăì­Åèóâäú­îã¬óÈĀÉ¬âĀÉ­ÈÌ÷ćÈØČóĂì­ÚòÂé÷ÂêóâöÅèóâäú­

Åèóâëóâóä×ĂÚÂóäØČóÈóÚÕ­óÚÈóÚäñÛÛĀæñÿÜ»ÚèõéèÂäØöćâöÜäñëÛÂóäÔ°āÕãÖäÈÕ­óÚÈóÚäñÛÛ

îã¬óÈĀÚ¬ÚîÚ   

ØòĈÈìâÕÚöĈÿÜ»ÚÂóäÿäöãÚäú­ÈóÚÂòÛë×óÚÜäñÂîÛÂóäÃîÈÂæù¬âÛäõêòØÿîĆâ îö îö ÉČóÂòÕ   ĀæñÚöćÂĆ

ÅøîÿìÖùÝæØöćÚòÂé÷ÂêóÞ¤ÂÈóÚăÕ­Åèóâäú­ĀæñÜäñëÛÂóäÔ°ÉäõÈîã¬óÈëúÈëùÕÂòÛë×óÚÜäñÂîÛÂóäØöćËøćî 

Û́äõêòØ ÿîĆâ îö îö ÉČóÂòÕµ  
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ÛØØöć 5 
 

ëäùÜÝæÃîÈāÅäÈÈóÚ Ü¹Îìó ĀæñÃ­îÿëÚîĀÚñ 
 

5.1Ü¹ÎìóØöćÿÂõÕÉóÂÂóäîîÂĀÛÛØ¬îæâ 
 

5.1.1ĂÚÂóäîîÂĀÛÛØ¬îæâÚòĈÚ ÃÚóÕĀæñĀÚèØóÈÂóäÿÕõÚØ¬îæâîóÉÉñÃòÕĀã­ÈÂòÛÈóÚ
äñÛÛîøćÚą 

5.1.2.  ÿÚøćîÈÉóÂáóãĂÚØ¬îæâÿÜ»ÚîóÂóéÿãĆÚÉ÷ÈîóÉÿÂõÕÂóä Condense Ã÷ĈÚÛäõÿèÔØ¬î ØČóĂì­
ÿÂõÕìãÕÚĈČóÛäõÿèÔÕòÈÂæ¬óè 

5.1.3  ÂóäîîÂĀÛÛAHU âòÂâöáóäñāìæÕĀÞÈ 
5.1.5 îùÔìáúâõë¬èÚÖ¬óÈąáóãĂÚîóÅóäăâ¬ëâćČóÿëâîÂòÚÿèæóîîÂĀÛÛÉ÷ÈÖ­îÈâöÂóä

ÅČóÚèÔØöćÕö 
5.1.5  ÿâøćîîîÂĀÛÛăâ¬ÕöÉ÷ÈÖ­îÈÿæøîÂÃÚóÕÿÅäøćîÈÜäòÛîóÂóéØöćĂìÎ¬Ã÷ĈÚØČóĂì­ëõĈÚÿÜæøîÈ

Å¬óĂË­É¬óãâóÂĂÚÂóäĂË­ÈóÚ 
5.1.6  ×­óîîÂĀÛÛăâ¬ÕöîóÉÉñÿÜ»ÚØóÈÝ¬óÚÃîÈÿßæõÈĀæñÅèòÚăàÃÔñÿÂõÕÿßæõÈăìâ­ăÕ­ 
 
 

5.2 ÂóäĀÂ­ăÃÜ¹Îìó 
 

 5.2.1  ÚČóĀÛÛÈóÚäñÛÛîøćÚąâóÿÜäöãÛÿØöãÛ ÿßøćîĂì­ëóâóä×ØČóÂóäÖõÕÖòĈÈÈóÚäñÛÛØ¬îæâ
ăÕ­ 
 5.2.2  îîÂĀÛÛÿÝøćîÃÚóÕÃîÈ AHUÿßøćîæÕÜ¹ÎìóáóäñāìæÕĀÞÈ 
 5.2.3 îîÂĀÛÛĂì­ÖäÈÂòÛâóÖäÑóÚØöćÂČóìÚÕăè­ 
 
5.3Ã­îÿëÚîĀÚñ 
 

5.3.1   Åèäé÷ÂêóìóÅèóâäú­Ö¬óÈąîã¬óÈëâćČóÿëâîÂ¬îÚĀæñìæòÈÜÏõÛòÖõÈóÚ 
5.3.2  ÂóäîîÂĀÛÛØ¬îæâëóâóä×ÅČóÚèÔăÕ­ 2èõÙö ÅøîèõÙöÂóäÅČóÚèÔÕ­èã Chart ĀæñÂóä

ÅČóÚèÔÕ­èãëúÖä ØòĈÈÚöĈÃ÷ĈÚîãú¬ÂòÛÝú­ÅČóÚèÔè¬óÉñĂË­èõÙöăìÚ 
5.3.3 Â¬îÚÂóäîîÂĀÛÛìäøîÖõÕÖòĈÈîùÜÂäÔ°Ö¬óÈąÉñÖ­îÈØČóÂóäÜäñËùâÂòÛìÚ¬èãÈóÚÂ¬îÚØöć

ÉñæÈâøîÜÏõÛòÖõÈóÚ 
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ÖóäóÈØöć 1Ø¬îæâ 
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ÖóäóÈØöć 2 ĀÜæÈØ¬îÂæâ - ÿìæöćãâ 
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ÖóäóÈØöć 3 Grill Supply 

 



27 
 

 

 

 

 

 

 

 

 

 

 

 



28 
 

 

ÖóäóÈØöć 4 Grill  Ventilation 

 

 


