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ÂóäÿÜæöćãÚë×óÚñ

ÅÃîÈĀÃĆÈÿÜ»ÚÃîÈÿìæèÿäöãÂè¬ó Âóäæñæóã(Melt/Fusion)
ÅÃîÈÿìæèÿÜ»ÚÃîÈĀÃĆÈÿäöãÂè¬óÂóäÂæóãÿÜ»ÚÚĈČóĀÃĆÈ

(Freeze)

ÅÃîÈÿìæèÿÜ»Úăî   ÿäöãÂè¬ó Âóäæñÿìã/ÿÕøîÕ(Evaporate)

ÅăîÿÜ»ÚÃîÈÿìæè    ÿäöãÂè¬ó ÂóäÂæòćÚÖòè(Condensate)

ÅÃîÈĀÃĆÈÿÜ»Úăî     ÿäöãÂè¬ó ÂóäæñÿìõÕ



Åèóâä­îÚ(HEAT)

Åâö 3 ËÚõÕ Åøî

Å1.Åèóâä­îÚëòâÝòë(Sensible Heat)

   ñÅèóâä­îÚØöćĂì­ìäøîÕ÷ÈîîÂÉóÂëëóäĀæ­èØČóĂì­ÿÂõÕîùÔìáúâõ
ÿÜæöćãÚĀÜæÈ ĀÖ¬ëëóäÚòĈÚăâ¬ÿÜæöćãÚë×óÚñò

  2. Åèóâä­îÚÉČóÿßóñ (Specific Heat)

ñÅèóâä­îÚØöćâöîãú¬ĂÚÖòèÃîÈëëóäÚòĈÚąò



Å3.Åèóâä­îÚĀÞÈ(Latent Heat)

ÅÿÜ»ÚÅèóâä­îÚØöćĂË­ÿÊßóñË¬èÈÂóäÿÜæöćãÚë×óÚñÃîÈëëóä
ÿØ¬óÚòĈÚ āÕãîùÔìáúâõÅÈØöć âö 2 æòÂêÔñ ÿË¬Ú
ÅÚĈČóĀÃĆÈ 1 ÜîÚÕ°ÿÜæöćãÚë×óÚñÿÜ»ÚÚĈČóØöćîùÔìáúâõÅÈØöć 32 îÈéóàó
ÿäÚăïÚ° ĂË­Åèóâä­îÚĀÞÈÃîÈÂóäìæîâæñæóã (Laten 

Heat of Fusion) âöÅ¬ó = 144 ÛöØöãú/ÜîÚÕ°



ÅÅèóâä­îÚĀÞÈÃîÈÂóäÂæóãÿÜ»Úăî (Laten Heat of 

Vaporization) Åøî

ÅñÅèóâä­îÚØöćØČóĂì­ÚĈČó 1 ÜîÚÕ° îùÔìáúâõØöć 
100 C̄(212 F̄) ÿÜæöćãÚë×óÚñÂæóãÿÜ»ÚăîØöćîùÔìáúâõ
ÿØ¬óÿÕõâ  ÉñĂË­Åèóâä­îÚĀÞÈÃîÈÂóäÂæóãÿÜ»Úăî 970.4ÛöØöãú/
ÜîÚÕ°ò



ÂóäèñÕÅ¬óäòÕñÛÃîÈÅèóâä­îÚ
ÅÿÅäøćîÈâøîØöćĂË­èòÕÅ¬óäñÕòÛÃîÈÅèóâä­îÚ Åøî ÿØîä°āââõÿÖîä°

(THERMOMETER)

Åâö 2ËÚõÕÅøî

Å- ĀÛÛÿÌæÿÌöãë (Celcuis) C̄       ĂË­ĂÚäñÛÛÿâÖäõÂ

Å- ĀÛÛàóÿäÚăïÖ°(Falenhiet) F̄    ĂË­ĂÚäñÛÛîòÈÂåê



ÉùÕèñÕÃîÈÿØîä°āââõÿÖîä°
äóãæñÿîöãÕ C̄ F̄

ÉùÕÿÕøîÕÃîÈÚĈČó(Boiling Point) 100 212

ÉùÕÿãøîÂĀÃĆÈ(Freezing Point) 0 32

ÅèóâæñÿîöãÕÂóäèòÕ100 180



ÂóäÅČóÚèÔÿÜæöćãÚìÚ¬èã
ÅëúÖäÿÜäöãÛÿØöãÛØöćĂË­ĂÚÂóäÅČóÚèÔ

ÅC/100=F- 32/180

Å180XC/100=F- 32

Å1.8C=F- 32



Öñèîã¬óÈĂÚÂóäÅČóÚèÔ

ÅÉÈÿÜæöćãÚ 0 C̄Ăì­ÿÜ»ÚF̄

Å   ÉóÂëúÖä 1.8C=F- 32

Å   ĀØÚÅ¬ó ̄C ĂÚëúÖä

Å 1.8X0 = F- 32

Å F - 32 = 0

Å F = 32



Öñèîã¬óÈĂÚÂóäÅČóÚèÔ

ÅÉÈÿÜæöćãÚ - 40 F̄Ăì­ÿÜ»ÚC̄

Å   ÉóÂëúÖä 1.8C=F- 32

Å   ĀØÚÅ¬ó ̄FĂÚëúÖä
Å 1.8XC = - 40 - 32

Å 1.8XC = - 72

Å C = - 72/1.8

Å C = - 40



æîÈØČóĀÛÛÞ¤ÂìñÕ

C̄ F̄

37

100

0

32

- 460



ÿÊæãĀÛÛÞ¤ÂìñÕ

C̄ F̄

37 98.6

100 212

- 17.7 0

0 32

- 273 - 460



1 ÖòÚÅèóâÿãĆÚ âöÅ¬óÿØ¬óĂÕ?
 (TON  OF  REFRIGERATION)

ÅõÕÉóÂÚĈČóĀÃĆÈìÚòÂ 1 ÖòÚ (1,000 ÂÂ ìäøî 2,000 ÜîÚÕ°) æñæóãÂæóãÿÜ»ÚÚĈČó
ÉÚìâÕĂË­ÿèæó 24 Ëâ.  ìóăÕ­ÕòÈÚöĈ

     ÚĈČóĀÃĆÈ 1 ÖòÚ                          = 2,000 ÜîÚÕ°
     Åèóâä­îÚĀÞÈÃîÈÂóäìæîâæñæóãâöÅ¬ó  =  144  ÛöØöãú/ÜîÚÕ°
 ÉñĂË­Åèóâä­îÚĀÞÈØòĈÈìâÕ = 2,000 x 144  = 288,000 ÛöØöãú/ÜîÚÕ°
     ×­óÅõÕØöćÿèæó 1 Ëâ.ÉñâöÅ¬ó = 288,000/24   ÛöØöãú/Ëâ

         1 ÖñÚÅèóâÿãĆÚâöÅ¬ó = 12,000 ÛöØöãú/Ëâ



ĀÅæîäöć(Callory)

ÅĀÅæîäöć ÅøîìÚ¬èãÂóäèòÕÜäõâóÔÅèóâä­îÚäñÛÛÿâÖäõÂ

ÅÅèóâìâóã ñ1 ĀÅæîäöćò Åøî ÜäõâóÔÅèóâä­îÚØöćØČó
Ăì­ÚĈČó 1Âäòâ âöîùÔìáúâõÿÜæöćãÚĀÜæÈ1îÈéóÿÌæÿÌöãë   
(ÉñÿßõćâÃ÷ĈÚìäøîæÕæÈÂĆăÕ­) 



ÛöØöãú Åøîîñăä?

ÅBTU = Brithish Thermal Unit

ÅÿÜ»ÚìÚ¬èãÂóäèòÕÜäõâóÔÅèóâä­îÚĂÚäñÛÛîòÈÂåê

ÅÅèóâìâóã  1 ÛöØöãú Åøî ÜäõâóÔÅèóâä­îÚØöćØČóĂì­ÚĈČó 1 ÜîÚÕ° âö
îùÔìáúâõÿÜæöćãÚĀÜæÈ 1 îÈéóàóÿäÚăïÖ°

ÅÿÅäøćîÈÜäòÛîóÂóé ÃÚóÕ 12,000 ÛöØöãú ëóâóä×Õ÷ÈÅèóâä­îÚîîÂ
ÉóÂì­îÈăÕ­ 12,000 ÛöØöãúáóãĂÚÿèæó 1 ËòćèāâÈ



C.O.P Åøîîñăä? (Coefficient of Performance) Å¬ó
ëòâÜäñëõØÙõċÃîÈÜäñëõØÙõáóß Åøî îòÖäóÿÜäöãÛÿØöãÛ
ëâää×áóßÂóäØČóÅèóâä­îÚÃîÈÿÅäøćîÈÂòÛßæòÈÈóÚØöćĂË­Øöćâö
ÜäñëõØÙõÝæÖóâÿÈøćîÚăÃÃîÈßõÂòÕ ëâää×ÚñÃîÈäñÛÛØČóÅèóâ
ÿãĆÚ  Å¬óÖòèÿæÃãõćÈâóÂãõćÈÕö 

COP = ÅèóâÿãĆÚØöćăÕ­ĂÚäúÜĀÛÛÃîÈßæòÈÈóÚ(W)
ÂČóæòÈÈóÚØöćĂË­(Power Input(W))



EER Åøîîñăä ? (Energy Efficiency Ratio)

ÿÜ»ÚÅ¬óÜäñëõØÙõáóßßæòÈÈóÚÌ÷ćÈÅČóÚèÔāÕã ÂóäÿîóÅ¬óÛöØöãúâóìóäÕ­èã
ÉČóÚèÚèòÖÖ°ÿË¬Ú Āîä° 12,000 ÛöØöãú ĂË­ßæòÈÈóÚ 1,000 èòÖÖ° Å¬ó EER Éñ
ÿØ¬óÂòÛ 12,000 BTU/ 1,000 W=12.0  (WATER CHILLER ONLY)

 W.Input) (Power  ¬ĂË­ÂČóæòÈÈóÚØö
BTU/h Capacity)(Cooling   ¬ăÕ­ÅèóâÿãĆÚØöEER=



EER Åøîîñăä ???
EER (ҝҥҲҬҶҙҚҶҢҴҠ Energy Efficiency Ratio) = ҄ҷҖ҆ҩҴңҬҴңҴҥҘҙӋҴ҆ҩҴңҾҤӅқ҄ү҉Ҿ҆ҥҹӆ ү҉

ҝҥҳҜүҴ҃ҴҪ  (BTU/Hr)/ҊӋҴқҩқ
҃ӋҴҧҳ҉ӂҡҡӠҴҙҷӆҾ҆ҥҹӆү҉ӁҌӥ (Watt)                                                    

                                                                                                = 12,000 BTU/Hr/ 1,000 Watt 

                                                                                                = 12  



           èòÏÉòÂäÂóäØČóÅèóâÿãĆÚ
èòÏÉòÂäÂóäØČóÅèóâÿãĆÚîã¬óÈÈ¬óãâößøĈÚÑóÚìæòÂą4  îã¬óÈ Åøî

1. ÂóäîòÕ
2. ÂóäÅèÛĀÚ¬Ú
3. ÂóäÃãóã
4. ÂóäÂæóãÿÜ»Úăî

ÂóäîòÕ

ÂóäÂæóãÿÜ»Úăî

ÂóäÅèÛĀÚ¬Ú

ÂóäÃãóãEXPANSION
VALVE

COMPRESSOR

CONDENSER

EVAPORATOR

4

2

1

3



ÂóäîòÕ

ÂóäÅèÛĀÚ¬Ú

ÂóäÃãóã
Âóääñÿìã



Č҃ҴҥҙӋҴ҉Ҵқ҄ү҉҆үҤҧӨҥӥүқ (Condenser coil)



Č ҿҜҜҥҲҜҴҤҖӥҩҤүҴ҃ҴҪ(Air Cooled Condenser )



Č



Č ҿҜҜҥҲҜҴҤ҆ҩҴңҥӥүқҖӥҩҤқӇӋҴ(Water Cooled Condenser )



Condenser  ÉñÿÜ»ÚÖòèäòÛëóäØČóÅèóâÿãĆÚØöć×úÂîòÕâóÉóÂ 
Compressor Ì÷ćÈâöë×óÚñÿÜ»ÚĀÂ®ë ØöćâöĀäÈÕòÚĀæñîùÔìáúâõëúÈ âó
ØČóÂóääñÛóãÅèóâä­îÚÃîÈëóäØČóÅèóâÿãĆÚ Õ­èãîóÂóéìäøîÚĈČó Ì÷ćÈ
Āæ­èĀÖ¬æñÜäñÿáØÃîÈCondenser ëóäØČóÅèóâÿãĆÚØöć×úÂ
äñÛóãÅèóâä­îÚîîÂăÜ ÉñÿÜæöćãÚë×óÚñ ÉóÂĀÂ®ëÿÜ»Ú
ÃîÈÿìæè (Liquid)ĀÖ¬ĀäÈÕòÚãòÈÅÈØöć (ĀäÈÕòÚëúÈ) ë¬èÚîùÔìáúâõ
ÉñæÕæÈÜäñâóÔ 30%-40% (Ã÷ĈÚîãú¬ÂòÛÜäñëõØÙõáóßÂóä
äñÛóãÅèóâä­îÚÃîÈ Condenser ) 

ÂóäØČóÈóÚÃîÈÅîãæ°ä­îÚ (Condenser )



ËÚõÕÃîÈîùÜÂäÔ°ÂóäÃãóã (EXPANSION)

1. DIRECT  EXPANSION

-CAPILLARY  TUBES

-THERMOSTATIC  

-EXPANSION  VALVE

2. FLOODED  TYPE

3. DRY  EXPANSION  TYPE



Č҃ҴҥҙӋҴ҉Ҵқ҄ү҉ҥҲҜҜҾ҆ҥҹӆү҉ҝҥҳҜүҴ҃ҴҪ



Č҃ҴҥҙӋҴ҉Ҵқ҄ү҉ҥҲҜҜҾ҆ҥҹӆү҉ҝҥҳҜүҴ҃ҴҪ


