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א אא אא
אא אא אאאאאא
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٣J٢J٦ 
• אאF٣J١١EFR11E

אאאK
• אJJאJJJ 
 


F٣J١١Eאא



٣J٣אאאא
אא







٨L١J٨L١١٨L١J٤L٣








٨L١J٨L٥א٨L١J٢L١١



א אא אא
אא אא אאאאאא
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א






אא١٦L٣J٨L٥אא٤L٣J٨L١١



אאאאאא٤L١J٤L٣











FאE٢L١J٨L٧









א אא אא
אא אא אאאאאא
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אא١٦L٣J٨L٧


א






אא٤L١J٤L٣א٨L٣J٨L١١



אFE٤L١J٤L٣











אא٤L١J٢L١אא٤L١J٨L٥١



א אא אא
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٤אL١J٢L١


אאאא٤L١J٨L٥




FE١٦אL٣J٢L١١
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א אא אא
אא אא אאאאאא
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אFאאE


א








אאאאאא








א אא אא
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אא 


١WF√EF×EאאאW

J אאאאאEF 
J אאאאאאאאאאאאEF 
J אאאאאEF 
J אאאאאאEF 


٢W؟אאאאאאא






 

 

 

אאא
אאאאא

אאאא 

אאאאא

 

٤


א







א



א




א















א
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א אא אאא
אא אא אאאאא
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אאאאא

אאW

אא١٠٠אK٪


אאW
אאאאאאK


אW

אאאאא
٩}٩٩אKאא،אK

אאאאאKאאא
K


אאאW

אאW
♦ אאאאK
♦ אאאK
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♦ אאאאW 
FאאJאJאJאאJאאJאJאKE
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٤J١אאאW
אאאאאאאK
אאאאKאא

אאאאK
אאאא?אא?،אא

אאאK


٤J٢אW
אאKאא

אאאאאאK
א?אאFאאאאא

אEאא،FאאאאK?E
אאKאK

אאא٢٥،٥٠١٠٠F٦٢}٧،٢٤}١٥
٤٨}٣٠KEאאא٢٠٦KאF٤J١E

אאאאK



F٤J١Eאאא








א אא אאא
אא אא אאאאא
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٤J٣אאW
אאאאא

אאאF٤J٢Eאא،
אאאאK




F٤J٢Eאא


אאאאאאאאW

١K א(K)WאאאאK 
٢K א(L)WאאאFאאאKE 
٣K א(M)WאאFאKE 
٤K א(ACR)WאאאאK 

 

אא(L)(ACR)אא
אאKאא(ACR)،אאאא

אKאא(ACR)א،א
אאאאKא(K)א

א(M)אאאK








א אא אאא
אא אא אאאאא
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٤J٤אW
אאאא

٦،אאא٤L١LLא
٨L٥LLאF٤J٣Eאאא
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F١EאאאאFאאE


אא
FE

אא
FE

٨L٣٠٣٠}٠
٢L١٠٣٥}٠
٨L٥٠٤٠}٠
٤L٣٠٤٢}٠
٨L٧٠٤٥}٠
٨L١١٠٥٠}٠
٨L٣١٠٥٥}٠
٨L٥١٠٦٠}٠
٨L١٢٠٧٠}٠
٨L٥٢٠٨٠}٠
٨L١٣٠٩٠}٠
٨L٥٣١٠٠}٠
٨L١٤١١٠}٠














א אא אאא
אא אא אאאאא
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F٢EאאאFאאE


אא
FE

אא
FE

٨L١٠٣٠}٠
١٦L٣٠٣٠}٠
٤L١٠٣٠}٠
١٦L٥٠٣٢}٠
٨L٣٠٣٢}٠
٢L١٠٣٥}٠
٨L٥٠٣٥}٠
٨L٧٠٤٥}٠
٨L١٠٥٠}٠
٨L٣١٠٥٥}٠
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٤J٥אאאW

אאא
אאאאא

אא
K


٤J٦אאאW

אאאאאאא
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אא،אאאF٤J٤EK



א אא אאא
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אא،אא
אאאK




F٤J٤Eא


אאאאKאא

אאאאF٤J٥KE
אאאא

אאK


 
F٤J٥Eא






א אא אאא
אא אא אאאאא
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٤J٧אאאW
אאאאK

WJ
٤J٧J١אאW

אאאאא
אאאאאא،

אאאא،אאא
אאF٤J٦KE



 
F٤J٦Eאאא


אאאאאאאאאאא

אאאאאאאאא
אאאאאK

אאאאאאא
אאא،אאא

אאא،אאאאא
אאאאKאאKאא

אאאאF٤J٧KE





א אא אאא
אא אא אאאאא
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אאאאאאאא
אאאאKאאא
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אאאא
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אאא

אא،
אKאF٤J٩KE
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א אא אאא
אא אא אאאאא
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٤J٧J٢אW 
אאאא
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אאאאאא

אאא
אאאאאא

F٤J١٠Eאאא
K



 
F٤J١٠EאFאE


٤J٧J٣אW 

אאא
אא

אאאאאא
אאא،א

אאאאאא
F٤J١١EאאאK








א אא אאא
אא אא אאאאא
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F٤J١١EאאFאE


אא

F٤J١٢Eאאאאא
אאאK 

 






F٤J١٢Eאא


٤J٧J٤אאW 
אא

א،Kאאא،א
אאא

Kאאאאאא
אאF٤J١٣KE






א אא אאא
אא אא אאאאא
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F٤J١٣Eא


אאאאא،א
אאאאאא،א،

אאאאKאאא
אאאאא١٠٠אאK

אאאאא
אאF٤J١٤KE




F٤J١٤Eאא


٤J٧J٥אאW 

،אא
אK

،אאאאאאאא
אאאאאK

אאא،אא
،אאאאא

אאKאF٤J١٥KE






א אא אאא
אא אא אאאאא
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F٤J١٥Eאאאאאא


٤J٧J٦אW  

אאא
אאאFKEאא

אאא،אאאאא
אאFאEאאאאא

אKF٤J١٦EאאK



F٤J١٦Eאא


٤J٧J٧אW 

אW
J אאאאK 
J אאאאK 

אאא
אאאא

،אאאא
אאאאאאא



א אא אאא
אא אא אאאאא
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אאא
אKאF٤J١٧KE

 
 











F٤J١٧Eא


אא

אאא?א?
אאאאא

אאאאא،
אאאאאא

א،אאאאא



א אא אאא
אא אא אאאאא
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??Fluxאאא
אאאא

אאאאK

٤J٨א

אFlare FittingsF٤J١٨E،
אאאאא٤L٣K





T
F٤J١٨Eאאא


אאאאאאאאא

אאא٨L٣١אאא،Solder Type 

FittingsF٤J١٩Eאאא،
אאאאאאK


 


TL 

F٤J١٩Eאאא


אאא
אאF٤J٢٠KE






א אא אאא
אא אא אאאאא
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F٤J٢٠Eאא
אאאא


אאאאא،אא 

Frost Proof Typeאאאאא،אאאאא
אRegular Type א،אאF٤J٢١EאK






א



F٤J٢١Eאאאא
אא














א אא אאא
אא אא אאאאא
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אא

١Wאאאאא؟
٢Wאאאאא؟
٣Wאאא؟אא


W
١J٨L٣LL؟٥אא
٢J٤L١LL؟٢٠
٣J٨L٣LL؟١٥
٤J٨L٣LL؟٢٥אאא
٥Jא٤L١LL،١٦L٥LL،٨L١LL،٢L١LLא؟٥

 



 

 

 

אאא
אאאאא

אאאא 

 

 

٥




 









 

אא



א אא אא
אא אא  
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אאW
אא١٠٠אK٪


אאW

אאאאאאא
אאאK


אW

אאאאW
 א א    א א א א    

אאאאאK


אאאW
אאW

♦ אאאאK 
♦ אאאאK 
♦ אאK 
♦ אאאאאאאK 
♦ אאאK 
♦ אK 
♦ אK
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א אא אא
אא אא  
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٥J١אא
אאאאאFאEאאKאא

אאאK


אאאא
אאV 

אA 

אΩ 
 

אΩ K
אאאאאאK


אZאLאZL

אZאx אZx 
אZאLאZL


אאאFF٥J١KE


F٥J١E

אF٥J١Eאאאאא
،אאאF٥J٢KE



א אא אא
אא אא  
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F٥J٢Eא––


Wאאא١٠٢א،אאאK
אW

ZLZ١٠L٢Z٥K


٥J٢אאאאאא
א אא  א א       א אא

א   W א אא ،א  ،א א
F٥J٣KE



א אא אא
אא אא  
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F٥J٣Eאאא 

 
אאאאאFאEאאK

א א א   אא K א א  א א  
אאא،אאF٥J٣KE

א אא  אא  K   א    F  E
אאאאא،אF٥J٤KE




F٥J٤Eאאא



א אא אא
אא אא  
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אאאאאא??אF٥J٥E
אF٥J٥Eאאאא

אאאאKאאF٥J٥Eאאא
אאK


F٥J٥E


      א  אא  א F٥J٦ E 

אאF٥J٦EF٥J٦E
אK



א אא אא
אא אא  
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F٥J٦Eאאא


אF٥J٧EאאאאאאK



א אא אא
אא אא  
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F٥J٧Eאאאאא







א אא אא
אא אא  
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٥J٣אאא
אאאאאאא

 א א א Fא E א אFא אא א אא E
אאאא

אאאא
א   א אא   K אF٥J8 Eא  א 

אאאK



F٥J8E

 א  א א   א א א    K
אאאאאWJ

١J א
٢J א 
٣J אאאא 
٤J א 
٥J א 



א אא אא
אא אא  
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אאאאK
J אFWאאא–אאאאKE

J אאאFWא–אKE 


 א  אאFא  EאFא  E
אאאאKאאאא

אאאאאאאאאK


אא א


אאא

אRHH
 
RH 

א
  

אא

אא
אאא

אאאT
 

TW
אאא

אאא


אא
אאא

אאא
א

THHNא אא א
א

א א א
אאא

אאאאUFא א 
 א אא





AA  ٣٠٠א 
א


אאאאאא

   ،א  א אF٥J9 KE א א   
אאאאK 



א אא אא
אא אא  
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F٥J9E


٥J٤אא

אאאאאא
אאאא Kאא

אאאKאאא
  א  א א   א א     K 

א   א אא
אWאאאאK

אא Wאאאא
אאאאא١٤אאא١٢

אK
א  א Wא    א  א א  

 א א    א אF٥J10 E   א  
אK

 
F٥J10Eאאאאא 

 
אאאאאאK
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אאא
אאאא

אאא
FאE

א
٢א

אא٢
א

א
١٤١٥٠٨}٢٥}٢١٦
١٢٢٠٣١}٣٠}٤٢٢
١٠٣٠٢٦١}٥٠}٦٢٨
٨٤٠٣٦٧}٨٠}١٠٣٩
٦٥٥٣٠}١٣٠}١٦٥٠
٤٧٠١٥}٢١٠}٢٥٦٦
٣٨٠٦٧}٢٦٠}٣٥٨٠
٢٩٥٦٢}٣٢٠}٣٥١١٠
١١١٠٤١}٤٢٠}٥٠١١٠
٠L١١٢٥٤٩}٥٣٠}٧٠١٥٠
٠L٢١٤٥٤٣}٦٧٠}٧٠١٥٠
٠L٣١٦٥٠١}٨٥٩٥١٦٥
٠L٤١٩٥٢}١٠٧٠}١٢٢٠٠

٢٥٠٢١٥١٢٧٠}١٥٢٣٠
٣٠٠٢٤٠١٥٢١٨٥٢٣٠
٣٥٠٢٦٠١٧٧١٨٥٢٦٠
٤٠٠٢٨٠٢٠٣٢٤٠٢٩٠
٤٥٠٣٢٠٢٥٦٣٠٠٣٢٠

אאאאא١٢،١٠،٨،٦،٤אאK
אאאאK
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 אא אא אא? ?
 א א     א     א  א
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F٥J12EאאאאאאK
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אאאאאאK
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אאאא

אK
F٥J12EאאאK

 א   א   א    Kא   אא 
אאאאאKאא

א٦J٨אK
 א א   ، א א א א K  

אאKאאאאאא
א،אאאאאK

אאאאאK

FE

FE

FE 



א אא אא
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F٥J12E،אאאא
Kאאאאאאאא

F٥J12Eא،אאא
אאאKאK

WאאאאאאאF٥J١٢KE
אF٥J13Eאאאא

אאאאאאאאK



F٥J13E



אאאאאאאאאא
 אF٥J14 Eא  K

אאK،אא
F٥J14EאW
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٢J א 
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אאאKK
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FE
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F٥J16Eאאאא
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F٥J١٧E
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אאא
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אKאאאא
אאאאא


אאW

 F١ W Eא
Kא
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אאא

F٥J١٩Eאאאא
אאK

W
אא

F٥J٢٠ Eא  אא K
אאאא
אא

אK




F٥J١٩E

F٥J٢٠E

F٢WE،אאא
    F٥J٢١ E א

אאאאK
W


F٥J٢٢  E א א א 

אK א  א א 
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F٥J٢١E



א אא אא
אא אא  
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אאK

F٥J٢٢E
 F٣ WEא  א  א
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F٥J٢٣ Eא   א א

א   אא    
F٥J٢٤KE

F٥J٢٣E
F٤WEאאא

F٥J٢٥KE


F٥J٢٤E

F٥WEאא٣،٤
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 W،  א    
אאאאK
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אאKא
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F٥J٢٦KE


F٥J٢٥E


F٥J٢٦E
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 F٦ WE،א א א 
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F٥J٢٧KE
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 F٧ WEא א   א 
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٢٨EאאאK
 W א    א 

א  א א א 
אאאF٨J٩KE

F٥J٢٨E
 F٨ WE א  א ٣٤ 
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FEאאאK
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FEFאE
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F٥J٣٢KE

W
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F٥J٣٣KE

F٥J٣٢E


 F٣WEא
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F٥J٣٤KE
F٥J٣٣E

 F٤ WE אא  א א
אאא

 F٥J٣٥ Eאא א   ،
אאאK


F٥J٣٤E
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אאאא

אF٥J٣٦KE


F٥J٣٥E

 F٦ WE     D 
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א  א א  א

١،אאF٥J٣٧KE


F٥J٣٦E
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F٥J٣٨E
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W
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F٧J٦Eאא 
 



א אא אא
אא אא אאא

 
 

- ١٣٦ - 


F٧J٧Eאא

FJ،JE
 


F٧J٨EאאFאE

אאYork Corporation 
 



א אא אא
אא אא אאא

 
 

- ١٣٧ - 

 

F٧J٩E
אאWCopeland Corporation 

 
 
 

٧J٣J٣אאאא
    א א א      

אאKאאאאא
אאF٧J١٠EאאאKאא

אאאאאאאאא
אאאאאK

אאאאF٧J١١EK


 



א אא אא
אא אא אאא

 
 

- ١٣٨ - 


F٧J١٠E

אאWYork 


F٧J١١Eאאא

 
٧J٤אאאאא

א אא א   אאא א
אאאאאאאאאאא

אאאאאאא
א  א א   א אא  א    א

FEאאאFEאאKא
אאאאאW

J،אJ،Jאא
א?אאK?





א אא אא
אא אא אאא

 
 

- ١٣٩ - 

٧J٤J١אאא
אאאאאאאאא

א אא  א  אא א א    ،א אא
 א   ١٠٠א א א  

אאאאאKא
אאא Kאא א

אא       Fא E    
F٧J١٢E   א א    אא  
FEאאאא

F٧J١٢EK

 
 

F٧J١٢Eא
FEFE





א אא אא
אא אא אאא

 
 

- ١٤٠ - 

אאאאF٧J١٣E
אF٧J١٤Eאא 


F٧J١٣E

 

 
F٧J١٤Eאא

אא :Kramer Trenton 


٧J٤J٢אא
אאאא

א א ،אאא א אא א 



א אא אא
אא אא אאא

 
 

- ١٤١ - 

   א אא א     אא    ،א א
אאאאאKאאא

אאאאאאKאאא
אאאWJ

JF٧J١٥EJF٧J١٦EJF٧J١٧EK
JF٧J١٨EK
JאF٧J١٩EK

 

F٧J١٥Eא 

 

F٧J١٦Eא



א אא אא
אא אא אאא

 
 

- ١٤٢ - 

אא : Halstead and Mitchell  

 

F7J١٧Eא 

אאWEdwards Engineering  
 

 

F٧J١٨E


F٧J١٩E



א אא אא
אא אא אאא

 
 

- ١٤٣ - 

٧J٤J٣אא
 אא א     א א   

א   א،א Kא
אאאאא

  ،א  א א א   אא   א  א
F٧J٢٠EF٧J٢١KE 

 
F٧J٢٠E

 
F٧J٢١E 

אאW Refrigeration Engineering Inc



א אא אא
אא אא אאא

 
 

- ١٤٤ - 

٧J٥אאאאא
אאאאאאK

אאאאאאאKאא
אWJ

١Jאא٢Jאא٣Jאאא
٤Jאא٥Jאאא٦Jאאא
٧Jאאא

אאאאא
אא

א    א  א א    א א
אF٧J٢٢KEאא

אאא
אK


        

              
F٧J٢٢E אאF٧J٢٣E א





א אא אא
אא אא אאא

 
 

- ١٤٥ - 

 ٧J٦אאאאאא
א א  אא א  א א  א    

אאFאאאEאאאא א
 ?א ? ?J ? ? א  K?    אא 

אWJ
١JאJF٧J٢٤EK
٢Jא–F٧J٢٥EK

אאאFEאW
١J אאא–F٧J٢٦EK
٢J אאאאF٣J٣٢EK 
٣J אאאF٧J٢٧E،F٧J٢٨E،F٧J٢٩E،F٧J٣٠E،F٧J

٣١EK 
 


 F٧J٢٤E

 



א אא אא
אא אא אאא

 
 

- ١٤٦ - 

 
F٧J٢٥E

 

F٧J٢٦Eאא
 


F٧J٢٧Eאאא



א אא אא
אא אא אאא

 
 

- ١٤٧ - 

אא :Tranter Manufacturing Inc. 
 


F٧J٢٨Eאאאא

אא :Tranter Manufacturing Inc. 
 


F٧J٢٩Eאאאאאאא

אאW Tranter Manufacturing Inc. 


F٧J٣٠E

אאWDole Refrigeration Inc.




א אא אא
אא אא אאא

 
 

- ١٤٨ - 


F٧J٣١E 

אאWDole Refrigeration Company 

 
F٧J٣٢EאאאFאJE

אאW Dunham- Bush Inc. 



א אא אא
אא אא אאא

 
 

- ١٤٩ - 

אאא
  א אF٧J٣٣E F٧J٣٩ Eאא א א אא    

،אא،אא،
K 


F٧J٣٣E


F٧J٣٤Eאא

 
 



א אא אא
אא אא אאא

 
 

- ١٥٠ - 


F٧J٣٥E


F٧J٣٦E

 



א אא אא
אא אא אאא

 
 

- ١٥١ - 


F٧J٣٧E




F٧J٣٨E






א אא אא
אא אא אאא

 
 

- ١٥٢ - 

 
F٧J٣٩E 

 



א אא אא
אא אא אאא

 
 

- ١٥٣ - 

אא


١Wאאאאאאאא؟א
٢Wא؟אאאא
٣Wא؟אאאאאאא
٤Wא؟אאאאאא
٥Wא؟אאאאאא
٦Wא؟אאאאאאא



 

 

 

אאא
אאאאא

אאאא 

א 

 

٨


א





 

אא



א אא אא
אא אא א 

 
 

- ١٥٤ - 

א Refrigerants 


אאW
אא١٠٠אK٪



אאW
אאאאאא

אK


אW
  א     ، א  א א  א 

אא،אF__
_E،אאא

א   א   אא    א א   א 
אא     אא  א     אא אא

אK



אאאW
אאW

♦ אאאאK 
♦ אאאאK
♦ אאאאK
♦ אאאאK
♦ אאאאאK
♦ אאאK 
♦ אאK



אאW 4H4



א אא אא
אא אא א 

 
 

- ١٥٥ - 

٨J١א
אW

١J אK 
٢J אK 
٣J אאK


٨J١J١אא

אא
J  

אאאאאא
אאK

J  
אאאאאאאא

אאאאאאאK


٨J١J٢ אא
א

J 
אאאאאK

J 
אאאא

אSO2א،NH3K
Jא 

אאאאא
אK






א אא אא
אא אא א 

 
 

- ١٥٦ - 

٨J١J٣ אאא
אאW

JאWKKKKKKKKKKKKKKR12, R22 , R134a , 
JאWKKKKKKKKKKKKKKKR500, R500, 
JאאWKKKKKKKKKKKKKKKKNH3, Water, Hydrogen, 
JאWKKKKKKKKKKKKKKKEthane, Propane, Butane, 


٨J٢אא

אאאאאאאא
אאאאK

אאאאW
٨J٢J١אאאThermodynamic Properties

אאאאאא
W


JאBoiling Temperature (t b)  

אאא אאאאא
א  אא     ،   א  א 

אאאאאאא
אK


JאFreezing Temperature (t f)  

אאאאאא
א،אאאאאא

אK






א אא אא
אא אא א 

 
 

- ١٥٧ - 

JאאאאאCritical Temp.(tcr) and Critical Pressure (Pcr)  
אאאאאאא

אאאK
אאאאא

،אאאאאK


JאאEvaporator and Condenser Pressure (Pe) & (Pc)  
 אא(P > Patm)

אאאא
Kאאאא


JאאאLatent heat of evaporation (L.h)  

אאאאאאאא
א א א אא  K

אאאאK


JאאDischarge Temperature (t d)  
א  א   א   א א K

      א    א א   
אאאאא א

אK


JאאאSpecific volume at compressor inlet (v1) 
אאאאK אא

אאא،אאא
(Reciprocating Compressor)אאא א

(Centrifugal Compressor)K



א אא אא
אא אא א 

 
 

- ١٥٨ - 

JאאאאSpecific Temperature of Liquid and Vapor (CL)(CV)

א (Sub cooling) (Super heat) 
Kאאא

    
JאCompression Ratio (CR)  

א  (CR) א   א (Pc)  א (Pe)א 
אאאאאאאא

אאאאאאא
،אאאאK

CR = Pc / Pe 


JאאCoefficient of Performance (COP)  
אאאאא(qe)،אאא

א(Wc)אאאא
אK



• אאאאאאאW 
 

١K אK 
٢K אאאK 
٣K א

אאK 
٤K אאאK 
٥K אK 
٦K אאK 
٧K אאK 
٨K אK 
٩K אK 

١٠JאK



א אא אא
אא אא א 

 
 

- ١٥٩ - 

٨J٢J٢אאאFאEPhysical Properties
אאאW

JאאאThermal Conductivity (K) or (λ) 
אאאאאא

אאאKאאאא(K)אאאא
א(U)אאאא(Q) K

אאאאאאK

JאViscosity (µ) 

אאW
١Jא 

אאאא،אא
אK

٢Jאא 
אאאאאאK


JאאאLeakage and Detection  

אאא
אא–אא–אK


JאאSmell  

אא،אאא
אK









א אא אא
אא אא א 

 
 

- ١٦٠ - 

JאאDielectric Strength  
א،אאא

אאאאא
אאאK


JאCost 

אאאאK


• אאאאאאאW 
 

١J אK 
٢J K 
٣J אאאK 
٤J אK 
٥J אK 
٦J K 



٨J٢J٣אאאChemical Properties
אאW

JאFlammability 
אאW

1JWאא
CFC W R-11, R-12, R-22, R-134aHCFC HFCא

אאK
2JWאא

אאאK
3JWאאא

אK



א אא אא
אא אא א 

 
 

- ١٦١ - 

JאToxicity 
אאW

١JWאK 
٢JWאאK 

אאאא
K


JאאSolubility of Water 

אאאW
١JWאK 
٢JWאK 

אאאאא
אאאא

אא،א
LאK


JאאMiscibility of Oil 

אאאאאW
١JאWאK)3NH( 
٢JאW)22-R( 
٣JאW) 11-R(, )12-R( 

אאאאא
،אאאאאאא

אאאאאאאK






א אא אא
אא אא א 

 
 

- ١٦٢ - 

JאאאChemical Stability 
אאאאאא

אאאאאאאאאאא
אאאאK


• אאאאאאאW 
 

١J K 
٢J K 
٣J אאK 
٤J אאאאK 
٥J אK 


٨J٢J٤אאאEnvironmental Properties

אאאW
Jא  Ozone Depletion Potential  (ODP)   

אאאאF٨J١E
אאאK


JאאאGlobal Weraning Potential (GWP)  

אאאאאK
 



א אא אא
אא אא א 

 
 

- ١٦٣ - 




F٨J١Eאאא


אאאא
אאאאאאאאא

אאאאאא
אאאW

١- אאאאאאא
אאאאאאK 

٢- אאאK 
٣- אאאא

אK 
٤- אאאאאK 
٥- אאאאאאא

אאאK 
٦- אאאאK 
٧- אאאאאK 



א אא אא
אא אא א 

 
 

- ١٦٤ - 

٨- אאאאאK 
٩- אאאא،

אאאאאאאK 
١٠- ،אא

אאK 
١١- אאאאK 


אאSecondary Refrigerants 

אאאFאEאאא
אאאאאא

אאאFאEאא
אאאאFEאאK

אאאאאאאא
אאאאאאאא
אאאK


אאאW

אJאJאJאJ
אK

אאאאאאאאאאא
אאאFJ٢١ ْE

אאFJ٥٥ْEאאאא
א،אאאאא

אאאאאא
אאאאאאK



א אא אא
אא אא א 

 
 

- ١٦٥ - 

אאאאאאאאא
א،אאאאאאאאאאאא

אאK

WJ
١K אאאא

אאא٨٠٪
אאK

٢K אאאאא
א?א?א

אאK 
٣K אאאא

FEאאK 
٤K אR717אא

אאאאK 
٥K א

אא١١K 
٦K אאאאאאאא

אאא،אאא
א٨٥٪אאK











א אא אא
אא אא א 

 
 

- ١٦٦ - 

אא

١Wאאא؟אאאא
٢Wאאא؟אאאא
٣Wאאא؟אאאא
٤Wאאאאא؟אא
٥Wאאאאאאאא؟א
٦Wאאא٨٥٪؟
٧Wא؟אאאא
٨WF√EF×EאאאW

J אאאאאEF 
J אאאאEF 
J אאEF 
J אאאאEF 
J אאאאאאEF 
J אאאא،אאEF



 

 

 

אאא
אאאאא

אאאא 

אאאאאא 

 

٩





א




א
א


א




א


א

אא



א אא אא
אא אא אאאאאא

 
 

- ١٦٧ - 

אאאאאא


אאW
אא١٠٠אK٪


אאW

אאאאאאאא
אאאאK


אW

אאאאאאא
Kאאא


אאאW

אאW
♦ אאאאאאאאK 
♦ אאאאאאאאאאK


אאW 4H22









 



א אא אא
אא אא אאאאאא

 
 

- ١٦٨ - 

٩J١אאאא
 ٩J١J١אאא

אאאאאאW
J–אFEJ––א

–١٢Jא––K
אF٩J١Eא אאא אאא א

אאאאא
אאאאא

אאאK



F٩J١E


אאW
אאאאאאWJ

Wאאאאאאאאא–א–א–
א–אFא–א–אFאאEא–אאK 

WJאאאאאאאW
١J אאאא
٢J אאאאאאK 



א אא אא
אא אא אאאאאא

 
 

- ١٦٩ - 

٣J אאאK 
٤J אא–אJאאFEאK 
٥J אאאאאאK 
٦J א א       א א   א א

אאאאאאאK 
٧J א  א א  א א א  א  

 א      א    אא א  
אאK 

٨J אאאאאK 
٩J אאאאאK 

١٠J אאאא١אאK 
١١J אאא

 Kאאאאאאא
١٢J אאFאאKE 
١٣J א١٢א٥٠LאאK 
١٤J א،אאאK 
١٥J א 
١٦J אאאFאאKE

אK 
١٧J אאאאאאK 
١٨J אאאאאאK 
١٩J אאאאK 
٢٠J אאאK 







א אא אא
אא אא אאאאאא

 
 

- ١٧٠ - 


٩J١J٢ אאאא

אאאאאאW
Jא––J

–א١٢–א–אK
אאאאאא

K
אאW

١K אאאא
٢K אאאא

אK
٣K אאאK 
٤K אאאאאK 
٥K אאK 
٦K  א א     א  א   

אK 
٧K אאאK 
٨K אאאאאK 
٩K אאK 

١٠K  א  אא א  א א  אF٩J٢E 
אאאאא אא

K 
١١K אאK 
١٢K      א א    א א א א

F٩J٣EK
١٣K ،א אאא

אF٩J٤EK 



א אא אא
אא אא אאאאאא

 
 

- ١٧١ - 

١٤K  ،    א א אא א
אאאאאאאאאK 

١٥K אאאאK 
١٦K אא٥}١K 
١٧K אאאאאאא

אא،אאאאאF٩J
٥EK 

١٨K אא{ 


 

 
 
F٩J٢E
 

 
F٩J٣E
 



 
 
F٩J٤E



א אא אא
אא אא אאאאאא

 
 

- ١٧٢ - 

 

 
 
F٩J٥E

٩J١J٣ אאא
אF٩J٦EאאאאאK

אאW
١K אאאאא
٢K אאאא

אאK
٣K אאאאאא

אאK
٤K אאאאF٩J٦E א

K
٥K אאאאK
٦K אאאאאאאא

אאאK
٧K אאFאאEאK
٨K אאאא،אאאאא

אאאאא
٩K אאK 






א אא אא
אא אא אאאאאא

 
 

- ١٧٣ - 


F٩J٦E

٩J١J٤ אאא
אאWJ

١K אאאאא
٢K אאאא

אאK
٣K אאאאאאאK
٤K אאאK
٥K אאK
٦K  א א  FאE      א   

F٩J٧EK
٧K אאאאאאאאאא

F٩J٧EK
٨K אאאK
٩K אאאאאאא

אK
١٠K אאאאאאK
١١K א   א   א א א   א 

אאאאK



א אא אא
אא אא אאאאאא

 
 

- ١٧٤ - 

١٢K אאאK
١٣K אאאאאK
١٤K אאאאK

 
 




F٩J٧E






א אא אא
אא אא אאאאאא

 
 

- ١٧٥ - 

 

٩J٢אאאאא
٩J٢Jא ١אא

אאאאאאW
אאאJ–אFEJ–

  – א – ٢٢Jא   –   –
K

אאאאאאאא
،אאאא

אאא،אא
אאאאאא

אאאאאאW
١J אאאאאאK
٢J אאא

 Kאא
٣J א

אאאאK 
٤J אאא،אא

אאאK 
٥J ،אאאאא

אאאאאאא
 KF٩J٨KEאאאא

٦J אאאא،אאK 
٧J אאאאאK 


 



א אא אא
אא אא אאאאאא

 
 

- ١٧٦ - 


F٩J٨Eאאאא

אאא


٨J ،אאאאא
אאאא

אאK
٩J אאאא

אFEאK 
١٠J אאאK 
١١J אאא

אאאאא(Filter – Drier)
אאF٩J٩KE 





א אא אא
אא אא אאאאאא

 
 

- ١٧٧ - 


F٩J٩Eאא

אאאאא


٩J٢J٢אאא
١JאאאאאאאK
٢JאאK
٣Jאאאאא

אאאאאK
٤JאאFאאEאאא

אK
٥Jאאאאאא

אאאאK
٦JאאK
٧JאאאK
٨Jאאאאא،א

אK





 



א אא אא
אא אא אאאאאא

 
 

- ١٧٨ - 

٩J٢J٣אאאאא
אאאאאאאאא

אאא،אאא
א،אאאא

אאKF٩J١٠Eאאאאאא
אאאW

١JאאאאאאאK
٢JאאK
٣Jאאאאא

אאאאאK
٤Jאאאאא

אאאאK
٥JאאאאאאK
٦Jאאאאא

אאאאK



F٩J١٠Eאאא





א אא אא
אא אא אאאאאא

 
 

- ١٧٩ - 

٧JאאאאאK
٨JאאאK
٩JאאאאK


٩J٢J٤אאא

١JאאאאאאאK
٢JאאK
٣Jאאאאא

אא،אאאאא
אאאאאא،א

K
٤JאאאאK
٥JאאFאאEאאאK

،אא
אאאאK

٦Jאאאאא
אאאאK

٧JאאאאK
٨JאאאK
٩Jאאאאאא،אK

 
 
 
 









א אא אא
אא אא אאאאאא

 
 

- ١٨٠ - 

אא


אא
١J ؟א 
٢J ؟א 
٣J אאא؟א 
٤J ؟א 
٥J ؟אא 
٦J ؟אא 
٧J ؟אאאאאאא 
٨J ؟אא 
 





 

 

 

אאא
אאאאא

אאאא 

אא 

 

١٠

א
א










 

אא



א אא אא
אא אא אא

 
 

- ١٨١ - 

אא


אאW
אא١٠٠אK٪


אאW

אאאאאאK


אW
אאאאאאאאאK

אאאאאאאאK


אאאW
אאW

♦ אאאאאK 
♦ אאאK 
♦ אאאK 
♦ אאK 
♦ אאאאK 
♦ אאאK 


אאW 4H4








א אא אא
אא אא אא

 
 

- ١٨٢ - 

١٠J١
אא

א  א  אא א א  א  אא  א א
אאאאאאאאאK

אאאאאאאאאא
אאאאא

אאאאKאא
אאאASHRAE אאW

א  א  א      א   ،אא  
אאK

אאא
אאאאאאאא،אא

אא٤٠٠ Kאאאא
 א  א א   א  א אא 

אK
א
אאאאKאא

אאאאאאאא
אאאאאKאאא

   א אא  א   אF     א
אKE
אא
אאא אאאא אא א

אאK


אאא
אאאאאאFEK
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