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،،אא،אW


אאאאאאאאאא
  א א א א א   א א  ،א 

אאאאאא
،אאאאאא

אאאK


אאאאאאא
  א        ،א אא  

א א  א ، אא א א
א،אאאא
אאאאאאאאאאאאא

        א  א   ،א
אא،אאK


אא?אאאJ??

   ? א א א אא א    
אK


אאאאאאא

،א،אאאא
אאאאאK


، א אאא
אK


אאאא
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אאאא

 
 

 

אאא
אאאא?אא?،،،


אאאאאא

אאאאאKאא
Wאאאא(matching)א

אFwhyEKאא
אFhowE علاجه فعليا . 

אאW
אאWאאאFאא–א–אא–אאאJ

אא–אאאE
א א Wא  אא א א F א א–   –

–E
אאWWאאאאאאFא–אFא

א،،E–א–אFאJE–אFא–
א–א–אE

אאאWאאאאFאChiller–אא( AHU
אFאאא–אא–אאא–א

–א–אאE
אא W אF א א אא– א  Wא

א–אא–אאא–אE
אאWאFא–א–א–אE
אא W  אאאא Fאאא–

אא–אאאE
אאWאאFא–אאא–אאא–

א–אאא–אאE
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אאאא

 
 

 

א   אא  א אאאא א
אאאFEW

אאWאFאאאאאE
א א W א אא Fאא א אא א א א
אE

אאWאאאאFאאאE
אאאWאאאFאאאE

אאWאFאאאE
אאWאFאאאE

אאWאאFR134a R12E
אא WאאאFאא

אאE
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אא
אאאאאK



אא
אאאאW

• אאאK 
• אאאאאK 
• אאאK 
• אאאאאK 


אאא

 אאא١٠٠٪K


אא



אאW

• אK
• אאאK


אא
א٢٠١א٢٠٢K



٢١٤אא
אאאאאאא

 
 

- ٢ - 

אאא


אא
אאאאאאאאא

אאKאW
• אאא 
• א 
• אאא 
• א


אא
אFW––E


• Periodical maintenance  

א  א   א א       א  
 א א א W    Kא

א  א א  ،אא     א א 
  א    א א  F١J١ E  א

אאא א >weekly, monthly or annual אאא
א א  אא  א א   א   

 א אא  א א א א  א אא Kא
אאאאאאאK 

o א א Weekly main.    א א א  
אאאאאאא

 אא א אא
F١J١E 
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אאאאאאא
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F١J١Eאאאאchiller 
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אאאאאאא
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o אא : Monthly mainאאאאא
א  א א א     א א
אאאK

o א אAnnual main Wא אאא א 
א א   א  א  א    א

Fאא–אאJEKKKKKKאא–
א אא J     א  א

אK 


•  Preventive maintenance  
،אאאא
אאא אא

אאאK 
 
•  Emergency maintenance  

אאאא
אא،אאאאא


אאאW

o  : Routine     א    א א א 
אאאK

o   : Initial start up  א    א א
אK 

o  : Final operation  אF–E
אאאאK 

 
o   Overhaul  א אא  Fא א 

 אCentrifugal compressors Eא    א  
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א א א  K א א  
אK


אא 

אאאאאKאF١E
K

F١Eאאא


א 
١ 


٢ 


٣ 


٤ 


٥ 


٦ 


٧ 


٨ 


٩ 


١٠ 


١١ 

١٢


١J٥ 

G   G   G   G   


٦J١٠ 

 G   G   G   G  

א١J٤ G   G   G   G   
א٥J

١٠ 
 G   G   G   G  

אא
 

G      G      

א
אא 

  G      G    


  א א   א  K א F٢ Eא  

אאאK


אאאא
א א   אא  א   א א 

א א     אאא     א אא 
FאאEW
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אאאאאאא
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F٢Eאאאאאא


א



א




١אאאGGGG
٢אאGGGG
٣אאאאGGGG
٤אאאGG
٥אGGGG
٦אאGGGG
٧אאאGGGG
٨אאאאGGGG
٩אאאGGG
١٠אאאGGG
١١אGGG
١٢אאGGG
١٣אאאGG
١٤אאGG
١٥אאG
١٦אאG
١٧אאאאאGGGG
١٨
١٩
٢٠


 

١K  
אאאאאF١J١E

• אאא 
• אא 
• FEא 
• אאtorque wrench 



٢١٤אא
אאאאאאא
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• FאאאE 
• adjustable wrench 

אWאאא 
אאאאאאאאFJJE 

אאWאאאא
א 

•  
•  

אאpullerWאאF١J٢E 





F١J١Eאא





٢١٤אא
אאאאאאא

 
 

- ٨ - 




F١J٢Eאא
 

٢K  
F١J٣E 

o א–א–א–א 
o אא 






F١J٣Eאא 


 



٢١٤אא
אאאאאאא
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٣K א 
• אא 

o א 
o אאTest manifold  

• אאFאF١J٤E 
o א 
o אא 
o א 
o א 






F١J٤Eאאא
 

• אאא 
o אWאF١J٤E 
o אאאאF١J٥E





٢١٤אא
אאאאאאא
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F١J٥Eאא
 

• אאאFF١J٦E 
o א 
o Vacuum gauge  
o אא 






F١J٦Eאאא 
• א 

• אאא 
• אאא 
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אאאאאאא
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• אאF١אJ٧E 
• אF١J٨E 

 
٤K א 

• אאFאאE 
 אF–א–E 

 




F١J٧Eאאא





F١J٨Eאא


• א 
 אאTest manifold  
 אא 
  
 אF–U –E 




٢١٤אא
אאאאאאא
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• אא 
• א 
• א 
• אF١J٩E 






F١J٩Eא
٥K א 

• אאא 
• א 
•  
•  
•  
 

٦K  
• אאFF١J١٠EF 

R11EאאאK 
• J–א––– 



٢١٤אא
אאאאאאא
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F١J١٠Eאא


٧K א
אאאאאאאאW

• אאאK 
• א אאא א    א א  א  

א 
• אאאאאא אאא אא א

אאאK 
• אאאאK 
• אאאאאאאאאF١J١١E


א  א          א 

 א،א  Fא א– – א––  Eא
א،אW

 אאאK
 אאאאK 






٢١٤אא
אאאאאאא
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F١J١١Eא


 אKאאא 
 אא 
אאאאאאאא 

 
 אאאא

אאא 
 אאאK 
  א א  א  ،  א   אא א 

א 
  ،א  א  א  א א  א א

אאאאאאK 
 אא،אאא

אK 
 אאאא،K 
 אא،K

 



٢١٤אא
אאאאאאא
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٨K אא
אאאאא

אKF١J١٢Eאאאאא
W

• אאאK 
• אאאאK 
• אאאK 
• אאK 
• אFJJאJEKKKK 
• אאאK 
• אאK 
• אאK 

KאאFא–א–א–אE

٩K אא

א  א  אאא  א  אאא  א א א
א Kאאאא א 

א    ،אא א  א      א
FאאאKE


١٠K אאא

אאאאאאTroubleshooting 
chartsF١J١٣KEאאsymptomא 

אprobable cause אאאrecommended actionKא
K





٢١٤אא
אאאאאאא
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F١J١٢Eאאא

 



٢١٤אא
אאאאאאא
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ريطة تشخيص الأعطالنموذج خ) ١٣-١( شكل   
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אאאאאאא

 
 

- ١٨ - 

١١Jאאא
אאW

١K אאאאK
٢K אאאאK 
٣K אאאאK
٤K אאאאאאאK 
٥K אאאK 
٦K אאאK 
٧K אאאאאאאK 





٢١٤אא
אאאאאאא
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١K ؟א؟א 
٢K אאאאא؟א 
٣K ؟אאאאא 
٤K ؟אאא 
٥K ؟אא 
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א
א
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אא
אאאאאאא


אא

אאאאאא א
W

• אאhouse refrigerator 
• אא Window A/C 
• אאאFאאESplit units         
• אאאPackage unit     


אאא

 אאא١٠٠٪


אא
٤


אאW

• א
• אא


אאW

אאא٢٠١٢٠٢



٢١٤אא
אאאאאאא
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אאא


אW
• אאאאא

א 
• אאאא 
• אאאאאאא

אא 
• אאאאאאK 

אאאאאאאאא
אאKWאאאאא

אאאאKאא
אאאאאאאאאא


אא


F٢J١EאאאW
• אאאאאאאא 
• אאאאאא

אא،אFT>10 oC15 >∆
 E  א    א   אא א 

אאאא،אK
•  ،אא    Kא  א א  א א

א K      א  א   
אאאאK 

• אא 




٢١٤אא
אאאאאאא
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F٢J١Eאא
• אאא،אא

 אא Kא א 
אאאאKאא

      א א א א  
א

• אאאאאא
אאאKא

אאKא 
• אאאאאאאאא 
• אאK 
• אאא، 
• אאאאאאא 
• אאאא 
• אאא 
• אאאFא

אE 
• אאאאאK



٢١٤אא
אאאאאאא
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אאאאאאאאאאאאK
אאאאאא

אאאאK


אאאאW
• אאאK 
• אאאאאאאK 
• אאאK 
• אאK 
• אאאאאאאאK


אאאאאW

• אK 
• אאאאאאאאK

 
אאא


F٢J٢EאאWאE

אאאאאאאאאא
אאאאאאKאאאאא

אאאאאאW
• אאאאא  

KאאאKאאא 

אאאאאא
אF٢J٣Eאאאא

KאאאאFEאאא
אאאאאאאK

 



٢١٤אא
אאאאאאא
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F٢J٢Eא





F٢J٣Eאא
• אאאאאאאאא

אאאאאאא
א א אK 



٢١٤אא
אאאאאאא
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• אאאאאאא א 

• אאאא 

• אאאW 

• אאאאF١E 


אאא
F٢J٤Eאאא،
אKא   FאE١٠٪ 

 PH FאאאאאKE 





F٢J٤Eאאאא


אאאW




٢١٤אא
אאאאאאא
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F١Eאאאא


אאאאאאאאאאא
١אאא
٢אא
٣אאאא
٤אאא
٥א
٦אא
٧אאא
٨אאאא
٩אאא
١٠אאא
١١א
١٢אא
١٣אאא
١٤אא
١٥אא
١٦אא
١٧אאאאא
١٨
١٩
٢٠

WKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
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אא


אא
• אאאאK
• אאאאK
• א אאK
• אאאK
• אאאK  
• אאאאK


אא


אאאאאאא

      א אא א א
אW

• אאאאאאאK
• אאאK
• אאאK
• אאאאK
• אאאאאאK
• אאאאאאK
• אאאאK
• אאK
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אאאאאאא
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אא


אאא،אאאא
אאאW


• אאאא 

• אאK 
• אאאK 
•  אאK 
• אאאF––JEKKKKK 
 Kאאאאא •
• אK




١K ؟אאאאאא 
٢K ؟אאאא 
٣K אא؟א 
٤K ؟אאא 
٥K אאא؟ 
٦K ؟אאאא 
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אא
אאאאאאאאא 


אא

Wאאאאאאאא
• אאאא 
• אFאא–אEאK 
• אאK 
• אFא–EK 
• אאFאJאJאא–אKKKKKEKKKKK


אאא

אאא٩٠٪ 


אא
٨


אא

• אא
• אא
• אא

 

אא
אא٢٠١א٢٠٢






٢١٤אא
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אאאא


אאאאאאF––
–EאאאFאאא

א–א–א–אKEאא
אאאאאKF٣J١Eאא

אאאאאאאא
FאKEKKKKK


 

 

     
 
 
 

F٣J١Eאאאאא–אא


KאאFאJאJJאאאEא






٢١٤אא
אאאאא
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حالة التزييت

الضغط ودرجة 
 الحرارة

التثبيت

البلوف حالة

الحالة 
 الكهربية 

אאא
אאאאאאWא،אא

אאJא–אא–א،אא–
אאאF٣J٢E















 
F٣J٢Eאאא 


 
J אא 

אאא
אW 

• אא אאKK
אFאE 
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o אWאאאאא
אאאKאאא

K 
o אאא

אאאאא 
• אאאאאא

 
• אאאא٥٠אאא

אאKאאאאאא
אK

o אאאאא
FEאFאאאE

o אאאאאא
• אאאאא

אאא Hermetic א Semi hermeticKא
א אאאא

א 
• אאcopper platingعلىאאא

אאאאא
אאאאאאאאK 

• אאWאאא
אKאאאאאאאא

אאאאא
• א

אאא 
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אאאאא
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J אאאא
אאאWא)R134a-R22 – R717 – R133،EKKK

אF،אEאאF–EאאאK
אאאאא

אאאאאאא
אאאאאאK

אאאאK
אאאאאאאא

אאאFאאאאE
אאאאאא

אאאאK 

אאאאאאא
אאאאאFאאאאE


J אאאא 

אWאאאאא
• אאאאאאא

אאאWאאאאאא
אאאK 

• אאאאאאאאאK 
• א٥אK 
• אאF––E

אאK 
J אאאא 

אאאאאא
אKאK 
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J אאא 
אאאאאKא

אאאאא
אKאאאא

אKאאאאאאK
 

J אאאא 
אWאאאאאא

אאאאאאא
אKאאא

FאJEאא،אא
אאFאJEאאK

 
J אאאא 

אאאspringsאא
א 

 
אאא


  المكثف المبرد بالهواء–أ 

W المكثف المبرد بالهواء٤-٣يبين شكل 
• אאאאאאא

،אא
אאאKאא

אאאאאאאאאK 
• אאWאאא

אא
אא 



٢١٤אא
אאאאא

 
 

- ٣٥ - 

 




F٣J٤Eאאא 
• אאאאאאאא 
• אאאאאאאאאא 
• אא 
• אאא 
 

Jאא
F٣J٥Eאאאאא

אאW
• אאאאאאא 

אא، א
אאKאאאא

אאאאאאאK
• אאWאאאא

אFא aqua rite Eאא 
 
 

 

هواء 
داخل

هواء 
 خارج



٢١٤אא
אאאאא
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F٣J٥EאאFאE


• אאאFאEאא
 אאאאאאא

• אאWאאאאאאK 
• אאאWאאאאאאK

אאאאאאאא
אאאK 

• אא


Jא
F٣J٦EאאאאKW
• אאאW 

o אZאאJאאא
o אZאאא–אאאאאא 
• אאFאאאE 
• אאFאאאE 
• אאא 
• אאאאא 
• אאWא–אא–א–אאא–

אK 



٢١٤אא
אאאאא
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• אאWא–א–א–א
• אאK 






















F٣J٦E



الحشو

محرك 
 لمروحةا

المضخة 

الماء 
 الداخل

الماء 
الخارج

 النزف

ماء التعويض 



٢١٤אא
אאאאא
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אאא


–אאא
F٣J٧EאאאW
• אאאאאאא

،אאא
אאKא

אאאK 
• אאאאWאאאאא 
• אאWאאאאא

אK 
• אאWאאא

אא
אא 

• אאאאWאאאאא
אאאK 

• אא 
• אאFאEאא 
• אאא 
• א 


Jאאchiller 

אאאאFא٣J٥Eא
W

• אאאאאאא
אאא،



٢١٤אא
אאאאא
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אאKאא
אאK 

• אאאאאא
אFאEאא

אאאFEאאא
אאאאאאאK 

• אאאאאאא
אא






F٣J٧Eאאא
 
 

 مائع تبريد داخل

 مائع تبريد خارج

 هواء داخل
 هواء خارج
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• אאאאאKא
אא

• אאאWאאאאאאK
אאאאאאאא

אאK
• אאאאFאאאE

K
 

אאא


–אאא
F٣J٨EאאאW
• אאW 

אאא
אאאאאK 

• אאFאEW 
o אאFאאא،א

אאאEW 





F٣J٩Eאאאא
 

o אWא 
o אWאא 

 قطر آبير
 قطر صغير



٢١٤אא
אאאאא
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• אא 
• אאאא 
 

–אא
F٣J٩EאאW
• אאאWא

אאאאאprocessorא
אאאK 

• אאאאFא–אא–אJEKKKKK 
• אא 
• אאאאאאא

                 
 

F٣J٨EאאאTEV 
 
 
 



٢١٤אא
אאאאא
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F٣J٩Eאא
Jאא

F٣J١٠EאאאW
• אאאאWאא

אאאאאא
אK 

• אאאא 
• אאא 
• אאאאאא 

 

 
 

 صمام عوامة الضغط العلى) ١٠-٣(شكل 
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אאאאא
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א
אF٣J١١FEאאא،אאEKK

١K א 
אאאF٣J١١E

א–א–א–א–
אא

٢K א 
אאאאאF–

–EF٣J١٢E


          
 

F٣J١١Eאא

 
 

F٣J١٢E
 



٢١٤אא
אאאאא

 
 

- ٤٤ - 

٣K אא 
אאאאאא

אאK


 
٤K אא 

אאא
אאאאא

אאאF٣J١٣E





F٣J١٣EאאאFאE


אאאא







٢١٤אא
אאאאא
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١K אאאאFא–אJאאE؟ 
٢K אאאאFJאE؟ 
٣K אאאאאאFJא

E؟ 
٤K אאאאאאאאא

 אאאאא؟
٥K ؟אאאאאאא 



 

 

 

אאאאאאאא  

 

אאאא  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 




אא


א



א





 

٤



٢١٤אאא
אאאאאאאא
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אא
א אאא א  אאא  א  

א
אא

אאאאאאאW
• אאאCHILLER 
• אאAHU 

o אא 
o א 
o א 
o א 
o א 
o א 

אאא •
אאא 

אאא٩٠٪
אא

٤
אא

• אא
• אא
• אאאא

אא
אא٢٠١א٢٠٢ 

 



٢١٤אאא
אאאאאאאא

 
 

- ٤٧ - 

אאא 
CENTRAL A/C UNITS MAINTENANCE  

 
אאאאאW

אאאFEJאאFEJ
אאJאאJאאJאאאאK

אאאW
• אא 
• אאאא
• אא 
• אא
• FEאא


• FE

אא
• אא
• אאאאא

F٤J١Eא


Wאchiller main. 


  א   א F٤J٢ E א   F א  א
אאאאאאKE





٢١٤אאא
אאאאאאאא

 
 

- ٤٨ - 




F٤J١Eאאא







F٤J٢Eא


لوحة 
التحكم

 المكثف
مراوح 
المكثف

 الضاغط صمام التمددالمبرد



٢١٤אאא
אאאאאאאא

 
 

- ٤٩ - 

WאאAir Handling Unit 


F٤J١EאאאRAאאאאRAD
אאOA אאאאOADKאאא

אאאאאאאאK
אאאאאאאFאאא

א אא Eאאאאאא
אאאK

אאאאאאK


אאאאאAir duct, dampers and mixing box main. 
   א    אא   אא אא  

אאאאאK
KאW

o אאאאאאאאאאאא
אאFאE

o אאאאאFJאJE
אא

o אאא
o אאאאאא
o אאvacuum cleaner 


אאmain. Air filters 

אאא אאאאאאאא
  K א  א  א  א   א אא

אאK
• אא



٢١٤אאא
אאאאאאאא

 
 

- ٥٠ - 

א א  Wא אאאא
אKKאK


• אאא

o אאאאאאא
אא

o אא
o אאאאא
o אא
o אאאאאא


• אאאFאאאE

o אאא
o אאאא
o אאא
o אאאאאא
o אאא


• אאאאא


אmain.Humidifier

אאאאאאאאא
אא      א   אא אא  א  

אא


• אא



٢١٤אאא
אאאאאאאא
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o  א   א א א א  א Fא  א
אאאPsychometric chart E

o אאFאE
o אאאא
o אאאאא
o אאא
o אאFE
o אאא


• אא

F٤J٣E
o אאאאאאFאא

אאאPsychometric chart E
o אאFאאE
o אאא
o אאאא
o אאא 
o אאאא
o אאאאא
o   א   אPH F8.5  J 9.00 E א  

א 


א
• אCooling coil 

F٤J٣EאאאW



٢١٤אאא
אאאאאאאא

 
 

- ٥٢ - 




F٤J٣Eאאאא

o אאאאאFאאאאאEאFא

אאאאEאאFאE
o  א אאאא א א א

 א   א א   א  אא
אאאאאאאK

o אאאאאאאאאאK
o אאאאK
o אאאאאK
o אאK
o אאאK 
o אאאאFאאאא٤J٣EK



مرطب ببخار الماء

ملف 
 التبريد

سخان 
آهربي

 مروحة 
 الإمداد

 مسرب الهواء

الما البارددخول ء

 اء الباردلمخروج 

 آلية شد السيور



٢١٤אאא
אאאאאאאא

 
 

- ٥٣ - 

אאDX coil


אאDX coilאW 
o  אאאאאFאאאאאEאK

F א אא א  א E אא  F     
אEK

o אאאאK
o אאאאאאאאאאK
o אאאאK
o אאאאK
o אאאאאאK
o אאK
o אאאK 


אא

אאאאא
• א 

אאW
o  אא אאא Fא אא אא E

אFאאאאאEא
K

o  א אאאא א א א
אאאאא

אא אאא א
אאK

o אאאאאאאאאאK
o אאאאאK



٢١٤אאא
אאאאאאאא

 
 

- ٥٤ - 

o אא
o אאא


• אאElectric heater 

אאאW 
o אאאאאK
o אאאאאאאאאאK
o א  א א    F א Jאא  

אJאאאEK
o אאאK
o אאאאאאאK
o אאאאאאK
o אאאאאאאאאK


אאsupply fan 

F٤J٤EאאאW
o אאאאאא
o אאאאאא
o אאאאא
o אאWאאאאF٤אJ٣E

אאא
o אאאWאאאא
o אאאאאאא 


א

אאW
o אאאא



٢١٤אאא
אאאאאאאא

 
 

- ٥٥ - 

o אאאא
o אאאאK






F٤J٤Eאא




٢١٤אאא
אאאאאאאא

 
 

- ٥٦ - 


 אאאאא؟ .١
 אאאאא؟ .٢
 אאאאא؟ .٣
٤. א؟אאא 
אאאא؟ .٥



 

 

 

אא  

 

אאאא  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

אאאא 




א



 

٥
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אאאאא

 
 

- ٥٧ - 

אא
אאאאאאא


אא
אאאא
• אאאאאW
o אאא 
o א 

 אFאאאאE 
 אא 
 א 

• אאא 


אאא
אאא٨٠٪



אא
٤



אא
• אא
• אא 


אא

אא٢٠١א٢٠٢



٢١٤אא
אאאאא
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א Troubleshooting 


אאאאאאאא

אא א K  א،  א א   
אKא Wא  א  א

אאאK


Wאאאא


אאאא
א א   א  F  א א א

אאE K אאאא   K
אאא K אאאא

 א  Kא  א    א א  K 
א א אא  א   א   א

K
א אאאWאOhmmeter

אVoltmeter 
אWאאאאאא

אcontinuityKאאא
אא Kא אא 0

אא∞ KF٥J١EאאK
אאאNO NCאאK





٢١٤אא
אאאאא
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F٥J١Eאאאאאא


אאאאאאא

אKאאאאאKא
L1L2 (N)אvoltmeterL1אא

אאL2 (N) Kאאאאא
אא،אאאF٥J٢E

אEKאאאNK





F٥J٢Eאאאvoltmeterאאא


אאאKאא
אאKאא

אReset.

 

N 

L1 

V
S1 

S2 

L1 

S2 

Ω 

N

S1



٢١٤אא
אאאאא

 
 

- ٦٠ - 

אאאאאאאאא
אKאאאאא

 א א  א  א  אא    א 
  א א    א K א    

אאאאאאא
high pressure cut out אאאא

אFאאEאאK


Wא
אאאא

אאKאא
K

١K א 
Kא  א  א    א א   

K
_א

F١Eאאאאאא
 

F١Eא


א אא א א א 


אא
 

١J


٢J
א 

١J



٢Jא 

١Jא
אF

א
אE

٢J
א

٣Jא


٤J

א
א

אא
٢J

א
٣Jאא

אא
٤Jא





٢١٤אא
אאאאא

 
 

- ٦١ - 


א 

א 

אא١ אJ



٢Jא
٣Jא

א
٤J

אא 

١Jא
אא
א
אא

א
٣J

אא
אא 

١Jא
אF

אJ


אJ
אE

٢Jאא

١Jא
א

٢Jאא
FאJ

א
JאE 

  א
א 


א 

א


אאא 

א
א 

١Jא
א

٢Jא
א

א
٣Jאא

א

אא

א ١J
א

٢Jא
אא


٣J

א
אאא

٤Jא
א 

١J
אא

٢J
אא

٣J
א

א
٤Jאאא

א
אאא

א 

١J
אFJ
J

Jא
JאE

٢J
א

אא 

١Jא
א

٢Jא


א 

א١ אJ
אא

٢Jאאא
א

٣J
אא 

١J
א

٢Jא
אאא


٣J

١Jאא
אאא
אא

א 

١Jא


٢Jאא


٣Jאא
א
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אאאאא

 
 

- ٦٢ - 

א
אא 

א
א

٤Jא

אאאא


 
אא١ אJ

א
אא
٢J

אא
١٣٥

٣J
אא

٤Jא

א
א

٢J
אא

٣Jאאא
א
אאא

א 

١J

אא
א

אא
٢J

א
٣J

א
٤Jאא

אא 

١Jא
א

٢Jא


א
٣J

א
٤Jאא

א 

א١אJ
א

٢Jא
א

٣Jא

١Jא
א

٢Jא
א 

١Jא
٢Jאא

א
א

٣Jאא


אא 

١Jא
א

א
٢Jא

אא
א

٣Jא
אא
אא


 







٢١٤אא
אאאאא

 
 

- ٦٣ - 

Jאא
   א א  Wא    J   J

אJאJאJאאא
JאאJאאאJאאאאEK


١K אFאCompressor stopped E
 א   א   א    

אאאאW
•אאא
•אאאאאאאEKKKKKKK
•אאאאאא

אאKKKKKK
•אאאK
•אאK


٢K אCompressor fails to start

אאאאאא
אאW

אאא 1Φ
•אאJJאאK
•אאאFאאEK
•אאא220/208 V
•א
•אא

אא3Φ
•אאא
•אFJE



٢١٤אא
אאאאא

 
 

- ٦٤ - 

•אאא
•א
•אא


٣K אאcycling 

אאאא
א
o אאHP Fאאאא

אאאאא
אאE

o אאLP  F  א אא א אא
אאאJ אJ א

אE
o אאOL אאאאא

אאאאE
o א אאIMPאא

אאאאאא
אאאאא

o אאאאF
אאאאאEאא

 
٤K אאLong time operation

•אאאאFאאאJאJאאJ
אאE

•אאאאאאאא
•אאא





٢١٤אא
אאאאא

 
 

- ٦٥ - 

٥K אאאאא
•אא
•א
•אאאאאאא
•אאאFJאJאE
•אא
•אאאא
•א


٢K א
אאאאאאאא

אאאW
•אאאא،אאאאאאא

אאאאאאאK


•אאאKא
•א א   א א  א Kא א  א  

אאא
•  א  אא   א  א  אא   א

אאKאאאאאאאאא
•אאKא


א

אאאאאאאא אא
א אא א א

W



٢١٤אא
אאאאא

 
 

- ٦٦ - 

•  א א אRange & approach א   אא
אא

•א
•א
• א  אאאא  א

אא
•אאא


٣K א

אאאאא
א   אא 
אאאאTEV

•אאאאאאא
א

•אאאאאא
  א   א   אאא   א

אאאאאאK
• א א א  א  א   א

אPower element
•אאאא
•אאאא


٤K א

אאאאאאא
אW



٢١٤אא
אאאאא

 
 

- ٦٧ - 

•אאא،אאאאאאאא
  א א אאאאא K

K
•אאאKא
•א    א א  אא א  א K א  

אאאאאאא
•אאאאאאאא

אאKאאאאאאאאא
•אאKאK
•אאK
• א א  א א   א א אא א א

אאאאאא


٥K אאא
אאאאאאאאא
אאאאאK

 
Wאאאאאא

 
١K אא

א    א א FJJ E א
   אא   א  אFJJJ

 E  א א אא      
א  אF  KE   א  א א

אאאאא
אאאK



٢١٤אא
אאאאא

 
 

- ٦٨ - 

אאFאאא אאא 
KEאאFאאאא

אאE
  

אא
• אא
 אא אא

  א Fא١L٢J١  Eא אא א א
   א א  ،א א א   

אא  א  א א
אאK

• אא
אאאFvacuum pumpEא

א אאאאאא
  א F٥J٣KE

אאאאKאא
אאאKאאK




F٥J٣Eאא




الضغط 

 الزمن

رطوبة

 تسرب
الضغط 
 الجوي



٢١٤אא
אאאאא

 
 

- ٦٩ - 

J אא


• אFhalide torchKE
אאאFR12, R22.....EK

אאK
אF٥J٤Eאאא

 א א 
אאאאאאא

אאK





F٥J٤Eא


אאאאאאא
، אאאאא،

   א אא אא   א א    א
אאאאאK

אא٢٨אKאא
אK



٢١٤אא
אאאאא

 
 

- ٧٠ - 

• אא electronic leak detector )       E
אFאEF٥J٥EFא–

א–אאאאאאאאאEא
אאאאאאאK






F٥J٥Eאא


א א אאא א   א א א  
  א   א  אא א     א 

Kאא٢٨א١٠٠

• א(soap bubbles)

א א  אאא
אאאאאא،אא

אאאאאאא
אאא،אאאK

• אsulfur candle )E
אאאK
• אacidhydrochloric



٢١٤אא
אאאאא

 
 

- ٧١ - 

אאK
אאK

 
  א   א    א    

אFאאEאאK
אאאא

  א    א א  F     E
אא،אR717،R22

R12،R134a،10 bar)EPSI )  ١٥٠EאFא א
  R11 Eא  א K    אאא

אאF٥J٦EKאא
     א א   א א   א א

אאאאאאאK


٢K אאאEvacuation and dehydration
אאא אא א

אא،אאאאא
אאאK

 אא         Fא 
אEVacuum pumpאאא

אא א    א    א (Rotary)א
(oil sealed) אאאאWJ
• א  F  Eא  

א Fאא א EאNC
אאאאאאK

• אאאאאK
אאאK




٢١٤אא
אאאאא

 
 

- ٧٢ - 






F٥J٦Eאא

• אאאאאאאF

אאFE
•  אא50 mbarאאא  א 5 mbarאא

אאאK 
• אאאאאאאאאא

אאאאFאEאאא
אאאאאאאK 

• אא
אאFאאאאא

אchillersEK
אFאאאEאF–

KE



٢١٤אא
אאאאא

 
 

- ٧٣ - 

٣K א(Refrigeration charging)
אאאאאא
  א  ، א א א    א 

אא  א אאK
  א  א א   ،     א  

א א א    אK א
אFאKE،אאאאא

א אא א א  ،א  א  
FאJאJאאא–אא–א

אאאKE


o א(charging by weight )
אאאאאKא

WJ

• אאאאאK
• אאאאאאאאK 
• אאאאאא 
• אאאאאאאK 
• אאאאאאאאK 
• אאאאאאאאאא

אאאאאאאאאאK


o אאאאcharging by sight glass condition

אאאאK
אאאאאא

 א      א    Fא    
אאאאאאא



٢١٤אא
אאאאא

 
 

- ٧٤ - 

אאאKEא
א א  א    א      

אאאKאK
• אאאאאאFאE
• אאאא١٥א

אאא 
•  א  א א  ٤٣א     א

  א F   א E א א   א  
אK 


o אאאאא

Charging by pressure- temperature relation ship
אאאW

J א0.136 kPa ( 2 psi ) 
J א ٥}٠   (1 F) 
J אאאK

Wאאא0.07 kpa(1psi) א0.2 -0.34kpa
(3-5psi)،א0.136- 0.272kpa(2-4 psi)אW
• אאאאאK
• אאאK
• ،אאאאאא

אאאאאאא
אK

•   א    Ts  Tc א  א
K

•     א    א א   א
אאאאKאK 





٢١٤אא
אאאאא
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o אאאאCharging with charging chart 


 אאא HEAT PUMPSאאא
א א    א א   א     

K
א א   א א  אא     

אאאא
אא COOLאא

LP
 אא א א א    א א אFTdb Eאא א 

  אא אFTwb E  א   א   א 
אא،אא

אאא15אK
אאFTdb, Twb )  (2)אאא

 א אא א א(Tdb) אא
،אאאFאEאאK

אאאאאאK
אאא(Twb)א(Tdb)

אאאK


o والماء المبردوسيط التبريدقل فرق درجة حرارة بين الشحن بتحديد أ  

אאchillersאאאאאא
א א  LPא א א   א א  
אא∆Tאאא∆Tא

אF٥J٧KE




٢١٤אא
אאאאא
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وسيط التبريدقل فرق درجة حرارة بين الشحن بتحدي أ) ٧-٥ (لشك  

  الخارج والماء المبرد


٤K אdischarging of oil

א א   א   א  א  א א
 א א  ،א א א     א א

אFpumping downאEאא
אאK


٥K אcharging of oil

א א   א   א  א אא א א 
אאאאא
אא אא

אאאאאK


الشحنة 
المثالية

ت الحرارة
فرق درجا

 

 الشحنة



٢١٤אא
אאאאא
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١K אאאאאא؟ 
٢K אאאאK؟א 
٣K א אא ?אאא ?א

 ؟
٤K ؟א 
٥K א؟אא؟א 
٦K ؟אאאא 



 

 

 

אא  

 

אאאא  

אאא
ã¹]<gè…‚jÖ]æ<ËÖ]<Üé×Ãj×Ö<íÚ^ÃÖ]<í‰‰ö¹] 

 אאאא




א





 

٦
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אא
אאאאאאא


אא
אאאאW
• א 
• אאא 
• אאא 
• א 


אאא

אאא٨٠٪ 


אא
٤
 

אא
• אא
• אא 


אא

אאא٢٠١٢٠٢
 
 
 
 



٢١٤אא
אאאאא
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אLog sheets analysis


אאאאאאאאא
אאאאKאאאא

אאאKאאאא
אW

אאאאא؟


אאאאאא
אאאאאKא

F٦J١Eאא
אאאK


Wאאאא

F١J٦EW
١. א
• א

o אWאא
אאKאאאאKא

אאאאאdouble risers
אאאK

o אWאאאאא
o א א W ٥٠J٦٠א א  

אאאא
o א Wא

אK



٢١٤אא
אאאאא

 
 

- ٨٠ - 

o אWא 
אF٢Eאאאא

  א    א א  א  
אK

o אW
אאK

o אאאאאWאא
אאאאאאK

o אWאאאאא
אאאאK 


• א

o אאWאאאTest 

manifold אאאאא
אאאאאאK

o אאאאאאK
o אאא א

Fא٨J١٤J١J٢EאF٤J٨
٨אJ١٤EאFאאאאאE

 אאא אאאא
   א  א  א א  א  א 

אא      א    א  א
אא


• אא

١. א  א א א Wא    א א  F
٢٢٠L٢٠٨EאVoltmeterאאL1 L2 , 

 



٢١٤אא
אאאאא
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אKKKKKKKKKKKKKKKKK  KKKKKKKKKKKKKKK 
אKKKKKKKKKKKKK

KKKKKKKKKKKKKK 

אKKKKKKKKKKKKKKKKKKKKKK אא
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

  אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 

    אא


א



א

 

     אא
א 


א 

 

  


אא
א 

              
    א 

  2  א 

   
1/2 

 
2/3 

 

  8  א      

  6 8 א 

א

אא

    -  

  10 12 50 40   א 
אא

  7 7 א    J  

   
3 

 
5 

א 


א


אא


FאאE 

  2 2..2 bar א 

     
א 

  - -  

   


  אFא
E 

  -   

     א
א 

  -  א 

     א 

 
 
 
 
 
 
 
 

א
אא

FאE 

  -   
         

א
 

     

א
א

א      
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        1-2   
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KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK
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א 


F٦J١Eא

 
L1L3, L2L3K  אאאאאאא

א א K א١F٪א
אאאK


٢. אאאאאWא

1.1%א א אOver 

current K א אאא   א אא 
אאאא10%K

٣. אאWאאFE
 א א K    ٥    K  

אPolarization factor  א١٠א
אאא  א    Kא 

א  אא  א   א K א  
אאאאאאK

٤. א   W אאא א א   multi ohmmeter
KאshortK
• א 
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o אאא
אKאאאא١٠٠%א

א١٠٠%אא٣٠٠J٥٠٠%אK
אאK

o  אא WF Eא א
אא  Kא א 

 א אאאאאאא
KאאאאK

• א  Wא   א   K א   
א  א K  א א

אאK
• א

אאאא،אא
אאאאאאK

אא١٣٥אK
• א 

אK
• אאא

א springאאאאא
אאאאאא K

אאאאאאאא
אאKאאאאK


א

  א  א   א אF  א E א  א
אאKאF٦J١EW
• אאא
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א אא  א   א א     
אK
• אאFאEא 
• אאאא 
• אא
• אאFאE 

o א 
o א 
o א 
o א 
o אא 
o אא


א

  א   א  אK  א 
F٦J١EW

١. אאאWאאאאאא
٢. אWאאאאאא

אאאאאאאאF
٢٠EאאאאK

٣. אאא Wא א אאאF
E

٤. אWא 
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א
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• אא  א Wא אא  א  א    
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• אאFאEאא 
• אאא 
• אאאא 
• אאWאאאאאא

KאאאK 
• אWאאK


אא
• א

 אאאא
אאאאאאאאK

Kאאאא
אאאאאאא

אאאchiller  K

• אא

אאאאאאא
אאאאאאאאאא

אאאKא
אK

• א
אאאאK
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١. א  W  א א  א   א
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٢. אWאאאאא
אאא 

٣. א Wאאא  אא א 


• א
אאאאאW

١. אWאאאאאאK 
٢. אWאאאאאK 
٣. א   Wא א א     א  א 

א 
٤. אWאאאא 
٥. אאWאאאאא 


• אאmuffler 

אאאאאאאK
• א

١. אאאאאא
אאFEא

٢. אאאאא
אאאאK 

٣. אאאאK
• א

١. א
אאאאאא
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٢. א
אא

• א
אאאאא


Wאאאא

אאאאאאא


אא
  א אאאא  chillerא אא

אא  א א   א א  א K  אא א
א אא א א א F J JJ KEKKKKא

אאאאאchillerאאKאא 
אאאאF١٠EאF٧Eא

אא٦٠א%FLZ5L3Z٦٠%E
 אא F25/42 KE א 

 א   א  א     א    א K
אאאW


١. אא

o   W  א א  א  F40/50 Eא 
אאKא

א F2/2.2 Eאא  א
אK

o   א  W א  א F3.5   Eא 
אF2 Eאאא٧Kא

אאF60%Eאאא
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אF٢٨KEאאאF6/8 Eאא
F٦E
o אWאאא٢١٠Kאא

٦٠K٪אאאF>100 MohmKE 
 

אאא


אZ٣FL٢٢٠H٢١٨H٢١٩ZE٣L٦٥٧Z٢١٩
אאZ٢٢٠–٢٢٠Z٠
אאZ٢٢٠–٢١٩Z١
אאZ٢٢٠–٢١٨Z٢
Z٢

אאאZ٢FL٢١٩ZE0.9%
א1%אאא


o  א  א   א  120/180  

25א AאK
o אWאא
o אאא
o אאאא90 


٢. אא
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א Kא א אא F5 KE
אאאאאאאאK
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אאאK

o אאאF5EאF16 E
    א אא א  א  א   אF4E

K
o אאאאא

א٨א١٠FאאאE


٣. אא
o א R22א  Kאא אא 

 א  ٢ א  א א  Kא   א
٨KאאאK

o אאF٥٠Eאא١٠א٧
א٣א٦٠٪אאK

o אאאאאא
K

o   א   א א    א א 
אאאא٦٠K٪


٤. אאאא

o אאWאאא
אF6 –8KE 

o אWאאK
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٥. אאא

o א  Wא     א א  ،א 
אK

o אאWאאאא
אK
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١. אWא
٢. אאW
٣. אWא


٦. א 

אאFאאאאאאאE
W

o  א  א א א  
אאK

o אאKאא
אFאא٨WאK

o אאאא
o אאאאא

אאאאא
אK


٧. אא

o א
١. אא٢١١٨
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٢. אאא٢٣٥


٣. א٥٨
٤. אא٣٢٣
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o א
١. א١٣١٦
٢. א٥אא
٣. אא
٤. אא
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אא
אאאא
• אאאא 
• אאאא 
•  


אאא

אאא٨٠٪
 


אא
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• אא
• אא 
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אאא٢٠١٢٠٢
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אאא
Retrofitting


אאאאאא

אR11,R12KR134aאאא
R12 R407CאאR22 K

אאאאא R134a R12K
אאR12R134aאא

אKאאאאא R12 R134a
F٧J١KEF٧J٢EP-h אR134a

אאאK


א R12 R134a
 א   mineral oilא Fאא E   אR12      R134a
א

• אאאא 
• אא 
• א 
• אאאא 
• אאא

אאאesterאאR134aאאא
אא


אאא

• אאWאאאR134aא
אK 
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F٧J١Eאאא R12 R134a


• אWאא
אK 

• אWR134aK 
• R134a 
 

אאאאא
• אאRefrigerant recovery – recycle unitF٧J٣E 
• א 
• אאאK 
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•  
•  R12  R134a 
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אאW
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R12R134aR12



٢١٤אא
אאאאאאא

 
 

- ٩٨ - 

١K   א   א     א
א

٢K אאR12 אאאאאאFא
אאE

 
 




F٧J٣Eאאא
אa١٣٤ Rאא


٣K אא R12 אאא

FאאאEFאE
 א      א  

אאאאK
٤K אאאאאאאא

אאK
٥K אאאאאאK
٦K אאאK
٧K אאאvacuumאאאאא

R134a ester  אאאא
אאאK
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٨K אK
٩K deep vacuumאאאאK 

١٠K אאאR12 ester אR134a K
١١K אאאesterאאmineral 

F ١٠א٢٤   א א   
KE


אא

J אR134aאR12א
R12١%W

١K אאK
٢K אאK
٣K אאesterאK
٤K deep vacuumאאאא
٥K א R12 אא ester ١٠א

אmineral K
٦K אאאאא١٪

אאאK


אא
R12אאאester التبريد  ووسيطR134a الوحدة ودراسة وتشغيل 
 أدائها

١K אאאא
٢K אא
٣K אא R12 אאFאE

א
٤K אאK
٥K אא



٢١٤אא
אאאאאאא

 
 

- ١٠٠ - 

٦K אאא
٧K אאesterאR134aא
٨K אאאאK 
٩K אאא leak test K 

١٠K deep vacuumאאאאF3 mbarE 
١١K אאR134a F%٧٥אאא (R12 

אK 
١٢K אאאאא

•אאאא
•אא
•אאאאR12 
١٣K אא
١٤K אאאא
١٥K אאאK
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אא
אאאאאאאאא

אK


אא
אאאאW

• אאK 
• אK 
• אאK 
• אאאK


אאא

אאא٨٠٪ 


אאא



אא
• א
• אאאאא


אא

אאא٢٠١٢٠٢
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אא

Wאאאא

 א א  אאFאא א Eא
F٨J١EאאאW

 





F٨J١Eאאא


١K אאאאאא
אאאאא٣Across the line

א אאא  א ( megger )א 
      500 V      Fא  א

אEאאאL1L2 – L3L2 – L1L3א
 אא   אא א אא
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    א א K  אא  ∞א   
KאאאL1- L2 – L3אא

∞א٥אKK
אאאאאא

אאאא
٢K א

אאאאאאא
אFאאEאאK

 
٣K אא

אאאאאאFEאא
F א א   Eא אא 

אFאאEאFא
אאאאEא

אאאא
אF٨J٢KEאK 

 


F٨J٢Eאאא
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٤K א
   א   F٨J٣ E א אא K  

אW
o אK 
o אK 
o 

אאאאאאK 
o אאאK 
o אא

אאאאאK
 




F٨J٣Eאא


٥K אאא
אאאא

אאאאאF٨אJ٣KE
 
٦K אא

אאאאא


٧K א
אאאK
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٨K אאא
אאאאאאאאF

אאאEאאFא
אאEאאאKאF٨J٤KE







F٨J٤Eא


٩K אאאאא
אאאאאאא

 א א  א   א א  א א  א
 אאא  אא אא 

אאאאF٨J٥KE





F٨J٥Eאאאא
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١٠K אא
אא  א  א   אא      א

FEאא
אאאאאF٨J٦KE 

 


 

F٨J٦Eאאא 
 

١١K אאא 
אאאאFא

٨J٦EאאK

١٢K אא

 א א        אא 
אאאאFאאאא

אאEאאאא
אאF٨J٧KE
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F٨J٧Eאאאא


١٣K א
אאאא

א     א     א   א א  K
 א   א אF א    E א א F א 

אאEאאאF٨J٨KE





F٨J٨Eאא

١٤K אא

 א  אא אאאא
 אאא

אאאאאאK
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F٨J٩Eאא


١٥K אא
       K   א    א

אאאאאאKא
אK


١٦K א

א א  Kא
אאא אא א  K

F٨J٥EאאאאאK
 

Wאאאא


 אא     א אא א  א 
אאF٨J١١EW


١K אא

אאאא
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F٨J١٠Eאאאא 


אאKאאאFא
EאF٨J٢ KEאא א

אK


٢K אאא
אאאאFאE

אאאK
אאאאאא

Fא٨J٥E
٣K אא

 א  א   א     K א  
    א   אא  א   K

אאKאאאא
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KאאK
אאאK






F٨J١١Eאאא


٤K אאאאא
א אאא   א Dial indicator א 

 אא    אאא א  אא  
אאאאKאאאאK


٥K אא

אאא
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٦K אא
אאאא

אאKאאאאK



٧K אאא
אFEאא

K

 مراجعة حالة صمامي عودة الزيت  .٨

ا يجب التأآد من حرآة الصمام حسب الاتجاه وعدم وجود تأآل بالقرص الصلب ووجود السوستة في مكانه
.وعدم وجود شوائب تمنع حرآة القرص المرن  


 مراجعة حالة مصفاة الزيت .٩

אא
 

 مراجعة حالة بلوف الخدمة  .١٠
 א     א   א  א   

K


١١K אא
אאאאK


١٢K אאאא

אאאK


١٣K אאאא
אאאאK
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אאאאאא
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١٤K אאא
 א  א א א א א  Fא  א E  

F٨J٣EאאאאF٤EאאאאאאF٦אEא
Kאאאאאא

אאאKאאK
אאF٨J١٢E

אאאאאFKאאא
FEאKEאאאW






F٨J١٢Eאאאא


•   א  א  א   אא  א  אא 
אאאאאא

אאאאאK
• א א אא  א א    א  

אאאאא
א    אא   
אאאאאאאK 
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•  א  אאאא 
אאאאאא

 א א  K א      א   א 
אאאאאK 

• אאאאאאאאאאא
אאאאאאK 

 
Wאאא


١K אאאא

אאאאאאאF
אKEאאאא

אKאאאFאאKE


٢K אאאאא
אWאאאאF٨–١٢E

אאאאאאKאWא
א   א א  אא    

 EאFאאאאאא
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F٨J١٣Eא



٣K אאאאא
אאאאאאאאאא
אK


٤K אאאא

Kא


٥K אאאאאFE
אאאאאאאא

אאFillerאא אאא
אK





٢١٤אא
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אWאאא


אאאאאאPart number
אאKF٨J١٤Eאא

אKאאאאK





F٨J١٤Eאא
Wאאא


אאאאאאא

אאKאאאאK
١K אאאאא
٢K אאאאאא

אאא
אאא 

٣K אאא 
  א   א  א א א   

אאאK
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אאאאאא
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٤K  א א    Wא   אא  א
אאאאאאא
אאאאK

٥K אאWאאאאאא
אאאא

٦K אאאאאWאFא   Eא
  א     א א  א  

 א     א   א  
אאאK

٧K אא   א   א א  W  א 
א–אאא–אאא

אאאאאאK
٨K אWאאא

 א   א א  א א    א
אא

٩K אWאא
אאא

١٠K אאאWאFאE
אא   אא אK

א אא א א 
אא

١١K אWאאאא
א

١٢K אאWאאאא
١٣K  א   א   W א   א א 

אאאא
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١٤K אא Wא  אאא
אאאא

١٥K אאWאאאא
א   א א א א א א א א  

אאאא 
١٦K אWאאא
١٧K א Wא א אא א אא 

FאEאאאאא
אאאK


Jא

   א  א א   א    א
אאW

١K א  W א          א
אאאK

٢K    א א      א  אאFא 
 א  א Eא    א F  א  

אאאאEF–אא
א  א KEא  א     א א א 

 Kאאאאאאאא
٣K אאא 
٤K אאאK 

 



٢١٤אא
אאאאאא

 
 

- ١١٩ - 

Wאאא
   א א א א

אFEאFא–Eאא
אאאdry run אK

אאאאאאא
אאאאאאFאאאEW


١K אאאאאFV, IE
٢K אאPs – Ts 
٣K אאTd       Pd ,
٤K אאLop
٥K א 
٦K אsuper heat 
٧K אא 
٨K אאא 
٩K אא 

١٠K אאאאאאא
  א  א  א א   א  ٢٤אא 

  א  אא  א אאא  א א אאא 
אאK








٢١٤אא
אאאאאא

 
 

- ١٢٠ - 


١K אW 

o א 
o א 
o א 
o אא 
o א 
o אא 
o אא 

٢K אאא؟ 
٣K ؟אאא 
٤K אא؟١ 
٥K אאאא؟א 
٦K אאא؟ 

 



٢١٤אא
אאאא

 
 

- ١٢١ - 

 
1. " Air conditioning and Refrigeration troubleshooting hand book"  

Author : Billy C. Langly 
Publisher ; Prentice Hall 

2. Carrier, Trane, and York catalogs 
3. " Practical heating, Ventilation, Air Conditioning and Refrigeration" 

Author : Henary W. Puzio & Jin Jonson 
Publisher; Delmar 

4. " Modern Refrigeration and Air Conditioning" 
Author : Althouse et al. 
 

٥JאאאK



٢١٤א
אאאא

 
 

 

KKKKKKKKKKKKKKKKKKKKKKKK 
אאאKKKKKKKKKKKKKKKKKKKK ١ 

אאKKKKKKKKKKKKKKKKKKKKKK ١ 
אאKKKKKKKKKKKKKKKKKKKKK ٥ 

אאאאKKKKKKKKKKKKKKKKKKKK ٥ 
אאKKKKKKKKKKKKKKKKKK ١٥ 

אאKKKKKKKKKKKKKKKKKKKKK ١٥ 
١٩ 

אאאKKKKKKKKKKKKKKKKKKKK٢١ 
אאKKKKKKKKKKKKKKKKKKKK ٢١ 

אאאKKKKKKKKKKKKKKKKKKKKKK ٢٣ 
אאאKKKKKKKKKKKKKKKKKKKK ٢٥ 

אאKKKKKKKKKKKKKKKKKKKK ٢٧ 
٢٨ 

אאאאKKKKKKKKKKKKKKKKK ٣٠ 
אאאKKKKKKKKKKKKKKKKKKKK٣١ 
אאאKKKKKKKKKKKKKKKKKKKK ٣٤ 

אKKKKKKKKKKKKKKKKKKKK ٣٦ 
אאאKKKKKKKKKKKKKKKKKKK ٣٨ 

אאאKKKKKKKKKKKKKKKKKK ٤٠ 
אKKKKKKKKKKKKKKKKKKKKK ٤٣ 

٤٥ 
אאאאKKKKKKKKKKKKKKKKKK٤٧ 

אKKKKKKKKKKKKKKKKKKKKKKK٤٧ 
אאאKKKKKKKKKKKKKKKK٤٩ 

אא٤٩ 
אKKKKKKKKKKKKKKKKKKKKKK٥٠ 
אKKKKKKKKKKKKKKKKKKKKKK٥١ 

אאKKKKKKKKKKKKKKKKKK٥٣ 
אא٥٤ 

אKKKKKKKKKKKKKKKKKKKK٥٤ 
٥٦ 

אKKKKKKKKKKKKKKKKKKK٥٨ 
אאאאKKKKKKKKKKKKKKK٥٨ 



٢١٤א
אאאא

 
 

 

אKKKKKKKKKKKKKKKKKK٦٠ 
אKKKKKKKKKKKKKK٦٠ 

אKKKKKKKKKKKKKK٦٥ 
אKKKKKKKKKKKKKK٦٦ 

אKKKKKKKKKKKKKK٦٦ 
אאאKKKKKKKKKKKKKK٦٧ 

אאאאאאKKKKKKKKKKKK٦٧ 
אא٦٨ 

אאאKKKKKKKKKKKKKK٧١ 
אKKKKKKKKKKKKKK٧٣ 

א٧٦ 
א٧٦ 

אKKKKKKKKKKKKKK٧٧ 
אאאאKKKKKKKKKKKKKK٧٩ 

אאאKKKKKKKKKKKKKK٨٨ 
٩٣ 

אאאKKKKKKKKKKKKKK٩٥ 
אR12R134aKKKKKKKKKKKKKK٩٥ 

אאאKKKKKKKKKKKKKK٩٧ 
١٠٣

אאKKKKKKKKKKKKKK١٠٣
אאאאKKKKKKKKKKKKKK١٠٩

אאאאKKKKKKKKKKKKK١١٤
אאאKKKKKKKKKKKKKK١١٦
אאאKKKKKKKKKKKKKK١١٦
אאאKKKKKKKKKKKKKK١١٨

אKKKKKKKKKKKKKK١١٩
אאאKKKKKKKKKKKKKK١٢١

١٢٠
אאKKKKKKKKKKKKKK١١٦

א 



 

 















 

 

 

 

 

 

 

 











אאאאאא

אאFאEא

GOTEVOT appreciates the financial support provided by BAE SYSTEMS        
 
 


