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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
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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 



18 
 

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  

 
 

 
 
 
 



21 
 

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 
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ÖóäóÈØöć 4 Grill  Ventilation 

 

 


