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אאאאאאאאK

אא Kאאאא
אאאאאאא٢٠٠٣٠٠אאאK

٢JאW
אאאאאא

א،אאאK
אF١Eאאאא

אאאאאאאW
Jאאאאא،אא
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א،אאאאאK

אאאא
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א א     א אא 

  א   א ،א   אF٤ Eא
،אאאא

אאK
W١אFאEאא


٧٠٠٠ א 

١٣٠٠٠ אא 
٢٥٠٠٠ אא 
٣٣٦٠٠ אא 
٣٣٨٠٠ אא 
٣٩٤٠٠ אאא 
٤٢١٠٠ אאFאE
٤١٢٠٠ אאFE 
٤٢٣٠٠ אא 

٢אWאאאאאאW
אא אFאE א

٠٨}٦٨ ٢٣٤٧٦ אNaCl  
٤٩٨١ ٤٤}١٤ אMgCl٢   
٣٩١٧ ٣٦}١١ אNa٢SO٤ 
١١٠٢ ٢٠}٣ אCaCl٢    
٦٦٤ ٩٢}١ אKCl 
١٩٢ ٥٦}٠ אNaHCO٣   
٩٦ ٢٨}٠ אKBr   



א٢٤١אא
אאאא

 
 

 

٢٦ ٠٨}٠ אHBO٣ 
٢٤ ٠٠٧ אSrCl٢   
٣ ٠١}٠ אNaF   
٣٤٤٨١ ١٠٠ אא 

٣Wאאא
א Cations אא 

١٠٥٥٦ Na+  א 
١٢٧٢ Mg++ א 
٤٠٠ Ca++ א 
٣٨٠ K+ א 
١٣ Sr++  

١٢٦٢١ J א
אW 


א Anions אא 

١٨٩٨٠ Cl-  
٢٦٤٩ SO٤

--  
١٤٠ HCO٣

-  
٤}١ F-  
٦٥ Br-  

٤}٢١٨٣٥  אאW
٢٦ J  

٤}٣٤٤٨٢ J אא
٤Wאאא
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אאE٪F א 
 א א  א  

 

١٠٥٥٦ ١٣١٦٢ ١٢٣٦٠ ٦١}٣٠ ٦٠}٣٠ ٩١}٣٠ Na+ 

٣٨٠ ٤٧٣ ٤٠٠ ١٠}١ ١٠}١ ٩٣}٠ K+ 

٤٠٠ ٤٩٧ ٤٧٥ ١٦}١ ١٦}١ ١٠}١ Ca++ 

١٢٧٢ ١٥٨٤ ١٥٥٥ ٦٩}٣ ٦٩}٣ ٦٠}٣ Mg++ 

١٨٩٨٠ ٢٣٥٩٠ ٢٣٥٠٠ ٠٤}٥٥ ٩٢}٥٤ ٣٧}٥٤ Cl- 

٢٦٤٩ ٣٤٥٨ ٣٦٧٥ ٦٨}٧ ٠٥}٨ ٥٠}٨ SO٤
-- 

١٤٠ ١٧٣ ١٤٦ ٤١}٠ ٤٠}٠ ٣٤}٠ HCO٣
- 

٣٤٤٨٢ ٤٢٩٥٣ ٤٢٢٢١ ١٠٠ ١٠٠ ١٠٠ TDS 

٢J٤WW
אא،אאאא

אאאא،אא
،אא

אאF٥Eאאאאא
אא،אאאא،אאא

אאאאאא،
אFBrackish WaterEאאאאאא

אK
 

٥WאאFBrackish WaterEאאFאE
אK
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٥ ٤ ٣ ٢ ١ אא 
١١٧٠ ٥٠٠ ٤٩٤ ٥٤٢ ٧٤ א 

١٤٨ ١٢٠ ٦٥ ١٠٢ ٢٠٤ א 
٤٨ ٧٢ ٤٠ ٥٤ ١٢٧ א 
J J J ٩ J א 
J J ٢ J ١ א 
J J ١ J J א 
J J J ٣ J א 

١٣٦٦ ٧٠٣ ٦٠٢ ٦٩٨ ٤٠٥ א 


٥ ٤ ٣ ٢ ١ אא 
٢٠٤٠ ٢٥٢ ٧٢ ١٠٩٠ ٥٠ א 

١٣٧ ١١٧٠ ١٠٦٠ ٣٨ ٩٨٤ א 
٢٦٠ ١١٠ ١٥٩ J ٩٦ א 
J J J J J א 
J J ٨}٠ ٤ J אא 
J J J ٢}٠ J א 

٢٢٧٣ ١٤٢٣ ١٣٩٦ ١٢٣٨ ١١٩٣ א 
J J J J ٢٥ א

١٥٩٨ ١٩٣٦ ١٩٩٨ ٢١٢٧ ٣٦٦٤ א
٢}٧ ٨}٧ ٤}٧ J ١}٧ אא
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אאא


،אאאא
،Kאאאאאא

אK
אאאאאאאK

،אאאאאאאא
אאאאK

א،אאאאאא
אאאא?Wאא

K?،אא١٦٥٠،
אאאא١٨٠٠אK

אאאאא،אאא
אאאאאאא

אא،K
٦٢٥٠٠٠،Jא

אא١٩٣٠אK
،אאאא

אאא١٩٣٦אFWOLF AND MARREאא
אאאK

א،אאאאאאא
אאK

אאאאא،אאאא
K

١٩٥٠אאאאאאאK
אא١٩٥٠

אאאאאאK
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אאאאK
אאא

אאאא،אא
אאאאאאאאK

אאJאJאא
אא٨٠٠٠אאF٢KE

אאאא،אאא
אאאאK

אאאא،אא
א،אאאאא

א،אאK
אאKאא

אאאאאאא،אK
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אא


אא
אאFאEאא(flashing)

אאאאFEא
אאאא،אאFאE

אאאאK

אFאאF١Eא
אEאאאאאFאKE

אאאאאאאFאE،
אאאאKא

אאF،אא
אאאאE

א(distillate) product water)(
K

אאאא،אא
אאאאאKאFEאאא

אאאאא(demister) אאא
אאאא،א

Kא،אאאא
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אאאא
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אאאM.S.F 
 

،אאאא
אאאאFאKEאאא

אאאKא
אאא(multi stage flash-MSF)  א

אא،אF١E،אאאא
אFאKEאאאאא

אאאFEא،
אא(multi stages) K
אF١Eאאא(MSF)

אאF١EאאאFאאE Kא
אאאFאאEאא

אF٢EאF٢Eאאא
אbrine heater אאKאא

אאF٣Eאאאאtop 
brine temperature (TBT )א،F٩٠J١٢٠KEאא

אאאTBT א،
،אאK

אF٣EאאFאF٩٠J١٢٠EE،
אאאTBTFא

אF٩٠J١٢٠KEאאאאא
אFאsuperheated water Eא،FאE

אאFאEflashing א
אFאEאF٤Eאאאא،

אאK
אאאאאFאאEא،

אאFאEאFאEאF٥KEאא



א٢٤١אא
אאאא
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אFאEאאאא،א
،אאאאאF٥E،אsuperheated 

water אאאא،
אFאאEאא

،אאF٦E،א،אא
،אאאF٧Eא،FאאEאא

אאאKאאאאFאאE،
אFאאEא،

،אאF٨E،אאא
F٩KEאאאאא١٥–٢٥K

אאאאonce through א
FאאאאאEא،

אאאאאאאK
אאאאFאאא

אאאאאא،אאאEKKKK
אFאאKEאא

KאאאאאK
 

אא(brine recycle) אאאK
 

،אאאאא
אא(recirculation method) אא (brine recycle) א،F٣E

אאא،FEאאא(heat recovery 
section)،אאאheat rejection Kא

אFא cooling water E،F١EאאFא
J،אאאאאאF٢KE

FאאE،F٣Eא،
א(make-up water) אאאא،
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(pre-treatment) אא،(deaerator) Kא
אאאאK

،אאאF٤E،Fאא
reject/rejected brine אblow downEאאא

،אאאF٥E،אא،F٦Eאא،
אאאאheat recovery section אא

אאאאאאF٧KEא
אאF٨EאTBTא،

אאאF٩Eאאאאאא،
אאF١٠EF٤EאאאF

אEאאKאאF١١Eא
אאאKK

אא(recirculation method) אא
אF،אאאאאא
אEאאאאא،

אאKאאאא
א،(brine heater) Kאא(heat recovery section)אאא

אאאאאאאא،
אFא٦٠٠٠٠אEאאאאK

אאאאאאא
אK

 
אאאאאאאא

אF١Eאאאאאאאא
٥٠٠٠٣Lא–K

אF٢Eאאאאאא٢٥٠٠٠٣LF٥}٥
אEאF٤٦א

אKE
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F١Eאא٥٠٠٠٣L
F–א–E

אאאא
אא

אא
א

אא
אאא

אFE
אא
אאא

אא
אא

אאאא
אאא

א
אאא

אFאאE
אא

א
אא

٥٠٠٠
٨J٩

١١٠
٢٥
٢٧

١٥٧٠
٤٣٩٠٠
١٨٤٧
٦٣٠٠٠

٢٠
١٧
٣

٧}٢٥
١٠١
٢}٣٩
١}٣٨
٥٤٥
٣٣٧

٣Lא
L


א


٣Lא

א
٣Lא

א



א

Lא




Lא
Lא
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F٢Eאא٢٥٠٠٠٣Lא
Fא–אE

אאאא
אא

אא
אFE

אFE
אא

אאא
אא

אא
אאא

אא
אאאא

אאא

٩٨٦
٤٤}٣
٦}٩٠
٨}١١٢

٢٥
٣٥

٥٠٠}٤٦
٦٥٠٠٠
٢٤٥}٧٠

٢٢
١٩
٣

٣Lא
L




א


א
א
א






אאאאאא

 
אאא،אאאFא

אאEא،אא،א،KKKKKKKKKK
אW


JאאW

אאאאאאFא
אEאאאאאאאא،F

אKEWJ
אאFאאZEאאאא
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אאא
אאאאFאEאFאE

אאCאאאאCאflashing range F
אאאאא(TBT)א،

EWJ
אאאZאאCאאאאCא

אאא
אLאא،אLאאאLאK

אאF٤J١EאאW
אאZ١٨٤٧٣LאC١٨}٤LKCF١١٠_٤٠E

٢٢٨٣L
JאאW

אאPerformance Ratio ( P.R)אאאא
אאאKאאאאאאאFאE

،אאאWJ
אאZאאFLאE

אאאאFאE
אאאLFLEK

אא،אאאאאGain 
Output (over) Ratio (G.O.R).

א( G.O.R.)ZאאFLE
אאאFLE

אFEFEאא،٧J٩
Kאא٧–٩אאKא

אאאא(Flashing Range)אא،K
אאF٤J١EאW



א٢٤١אא
אאאא
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אZאאZ٥٦٨٠L٢٤Z٢}٩
אא٧}٢٥

ZאCאאאC
אCאאאCאאא

ZאDאא אZ
z١١٠J٢}٣٩xDz١١٠–٧}١٠١Zx٥}٩

אאאK
JאW

אאאאאא(Availability Factor  
A.F.)אא،אא( In Service Time ) 

אאKאא(A.F) ،אאאא
אא،אא،א

،אאא،אאאאKKKKאא
٨٥٪אF١٥٪אEאא،

אאK
JאW

אאאאאאאKא
א،א،אאא،א

KKKKאאאאאאF،אא
א،KKKEא،Fאא،א،KKKKE

 



א٢٤١אא
אאאא

 
 

- ٢٥ -  

אאאאאאא
 

אאאאא 
(Mature Technology)FאאE

אאאאKאאא
F١٠٠٠٠٠אKEאא٥٢٥

אKאאאאא
אאאאא،אאא

FאאKEאאאא٢٠Fא
١٩٧٩אאKEא( Rehabilitation )

א٣٠–٤٠אFאאא
אEא،אאאאאאF

אאאאאאאKE
אאאא

אאKאאK
אאאאאא

אאKK
אאאאאא

Kאאא١٢٠،
אאKאאאא

אאFאאKEאאא
אאKאF١E،F٢Eאאא٧–١٠אאא

אאא٨אFאE،٤KK
FEאאK

אאאאאאאKא
F٨E،F٩E،אאאאא

אא٦٤٪אא٥٠٠٠א
٧٠٪אא١٠٠אK



א٢٤١אא
אאאא
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אF١٠Eאאאאאאא
אאאאא٣٣٪

אאא،٢٤٪،א١٤K٪
 

אאאאאאא
 

אF١١EאאאK
אאאאאאW

١Jאא،FאE،،א
אאאא( De- superheater )،א

אאK
٢Jאאא،אFEא،

אאאאאאאאK
٣Jאאאא

אאMake – upא
FDistillate EBlow Down K
٤JאאאאאK

אF١٢Eאאאאאאא(T)
א(m) K

אאאא،
אאאא(TBT)،אאאאא

אאW
אאאK

אאאאK
אאK

אK
אאK

אאאא،אK



א٢٤١אא
אאאא
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אאאא،אאא
אאאאK


אאאאאא

 
אF١٣Eאאא٢٠

٣Lא،א(TBT) ٧٠٤٠FאאKE
אאאאF٨٠E٧٠E

FEאא  (  Process Calculations ) 
אZאCאאאCאא

אאא
אZאCאאא

אאאCאא
Z٢٠FLאEC٢٣٧٠LF٥٥E

١٨}٤LKCF٧٠J٤٠E
Z٢٠FLאEC٩}١٨Z٣٧٨Lא



אאאF٩}١٨EאאRecirculation Ratio K
אאאK

FEאאאאא
אאאאאFאאא

EW
אאZאאאK

FאאאCאאאCאאE
FZאאCאאאCאאKE

אאא
אאאאFEא

א٣٧٨אLאK



א٢٤١אא
אאאא
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FEאאאW
אאאאא

ZאCאאאCאא
Z٣٧٨LאC١٨}٤LKC١٠
Z٤٣٧٥LאC١٨}٤LKC١٠
Z٩}١٨٢LZ٩}١٨٢א

Fאא١٠٠אF
אEW

אאZאא
אאאF١٠٠E

Z٩}١٨٢Lא
٢٢٥٨L

Z٠٨١}٠LZ٧Lא
FEאאאW

אאאW
אZאאLאZ٢٠Z٨٥}٢

אLא٧
אאאאFLEW

אאZאאZF٢٠C١٠٠٠FLE٢٤C٣٦٠٠ELZ٢٧}١L
אאא٩}١٢٢L

EאBrine Concentration  Ratio
אzZאxDzאx

ZאFאא–אE
אאCאא

אZאHאאZ٢٠H٢٠Z٤٠٣Lא
Z٤٠CF٣٧٨–٢٠EZ٨٩}١

٢٠C٣٧٨



א٢٤١אא
אאאא
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אZ٨٩}١אאאא
אאאאאאZ٤٠א٢٠א

א٦٠אאW
אzZ٦٠F٣٣٨–٢٠xEDz٤٠C٣٧٨Zx٤٢}١

EאW
אאאאFא
אאEאאאאא،

אאאאאFLאEא
אאW

אאאאZאאאא
אאCאאאZ

אCאאאCאא
אאWא
Z٣٣}٠C٢٠LאC٢٤١٩LF٣٥EZ٢٨٥Lא

١٨}٤FLKEC١٠
Fאאאאא

אאZאאאאKאאאא
אאאKאאא

אאאאאאאא
אE

Eאאאא
אאאא

אאאW
אאאZאאאאCאאאאC

אאK



א٢٤١אא
אאאא
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FאאאאEא
אאZ٨٠٠אL٢KF–E،٢٠٠٠FאL٢KFE–KEא

אא
אאאZ

z٩}١٨٢אC١٠٠٠אLאxDz٨٠٠FאL٢KEC١٠FZxE٨٦}٢٢٢
Z١אאF٢٨٧٥}١Eא

W
אzZאאxDzאCאCאx

Z٨٦}٢٢٢Dz١C٠١٢٨٧٥}٠C١٤}٣Zx٥٦٥
א٢٥F٪אאאאאEא

א٧٠٠אK
אאאא١٠٠א

א٦٥אאאF٢٠٠אL٢KE
אאאא

٩٠٨٠Kאאאא
K

אאאאZ
אאאDzאאאCאאx

אאאאZאCאאאCאא
Z٣٧٨FLאEC١٨}٤FLKEC٥Z٤}٩١א

אאFZ٥H١٠ED٢Z٥}٧
אאאZ٤}٩١אD٢FL٢KZE١}٦٢

אZ١}٦٢Dz١C٠١٢٨٧٥}٠C١٤}٣Zx١٥٠
٢٥٪א١٨٨

אאא
K


 



א٢٤١אא
אאאא
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אאאאאאאא
אאF٧Eאאאאא

אא(Brine recirculation)אW
EאEvaporator 

אאF١٤Eאאא
א٢٥אאKאא

אאאאKאאא
אאאאאאאא

אאF١٥E
EאאBrine Heater

אF١٦Eאאאאא
אFאאKEאאאא

אאKאא،(Heater )אא
א( Condenser )אא

(  cooler ) אK
Eאא Ejector W

אאאאאאא
Fאאאא،אאא

אKEאאא 
( Vacuum  ) אאאאF١٧Eאאאא،

אא Condenser אאאאאK
Eאא   Circulating Pumps 

אאאא(  Brine 
Recirlculation Pump )אBlow Down Pump אא 
Product Water Pump אאCondensate Pump 

FאאאStand- by  pumpאא
אEאאאK



א٢٤١אא
אאאא
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Eא Seawater cooling system 
אאאאאHeat Rejection Section

،F٧EאMake –up 
water אאאאא

אאאאא
אאאאFאא

אא–אאאאEאאF
אאאאאEאאאא

אאאאאTempering K
Eא Make – up seawater system 

אאאא     Product 
Water אא Blow Down אאאא

אאאא
אאאאאאא

אPHK
EאHeating Steam System

א،אאאא( TBT) 
אאKאאאא

אאאFE
אאא

אאאאאאא
אאאאאאאDe – 

superheater אאאאאFא
אאEאא    Condensate 

אאK



א٢٤١אא
אאאא
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EאVenting system
אאאאאא،אא،

אאDeaerater אאאאאאאEjectorK
אאאאאK

EאUtilities & other systems
FאאEאאא

אאאא،אאFire Fighting 
Systemאא،אא Electric Metors،אאא

א،אאאאא،אFאEאאKKKK
EאאBrine Recirculation System

،אאאאאאK
אאאאBrine Recirculation Pump

אאאאKאאאאאFא
אאEאא،Kא

אאאאאא
TBT אאSaturation Temperature אא

א،אאFEאא
אאאאFEאאאא
אאKא،א

KאאאBlow Downא،
אאא،אא

אאK

EאאProduct Water System 

،אאא،F
אEאFKא،EאאKKKא

Kאאאאאאאא



א٢٤١אא
אאאא
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Kאאאאא
אKאאאאא

אאאK
EאאBlow Down System 

אאFאאאEא
Weir،א،אאא

אFKEאאאאא،
אאאאאK


Eאאא

אאאFeed Water Pre- treatment 
System אאאProduct Water Post Treatment System

אאאאK


















א٢٤١אא
אאאא
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אא 


אאMulti ( multiple ) Effect ( ME or MED ) 
אאFאאEא،

אאאאאאאKאBoiling  
אאFאאE،אK

אאאא،אאאאF
E،אאאאאא

٧٠،אאאאאאF
אאאאא١٢٠KE

אאאאFאאE،
F–Effect Eאא

אאKאאאFאE
אאאאKא

FאאאאאאKE


אא
אFאEאאאFאE

אאאKאא
אאאאKאF١٨Eאא

אאאאKאאא
אFcooling water EאF١Eא

אF٢KEאאF٣E
אאאF٤KEאאאF٥E

،אאF٦EאF٧KEאא
אF٨Eאא،אא

אאאאאאF٩EאאאאF



א٢٤١אא
אאאא
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אEאאאאF١٠E،
אאאאאאF١١KEא

אאאVacuum 
SystemאF١٢KE

אF١٩EאאאאאVertical type
אKאאאFEא

F١EאאאF٢EF٣E
אFeed Water Pumpא،אא،

אאF٤EאאאFא
א،FE٥Eאאא

אBoiling  temperatureאא٧٠Fא٣}٠KE
אאאFאאEאאאFאאFE

٦EאאאKאאא
אאאאאF٧FEאאאא

אKEאאאאאא
אא،אאאאאאK

אאאאאא
אאאK

אאאFאאEאא٣J١٦Kא
٢٠٠٥٠٠٠٣LאKאאאא

אאאאאאאא
אאK









א٢٤١אא
אאאא
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אאאא
אאא

אאאאאאאKא
אאFאEאא

אאאK


אאאאא
אאא

אאאאאאKא
١٢٠KEאאאFאאE١٠–K١٥F

٨}٠CאאאKEאאאא
א١٢אאFאE،٨}١FE

אאKא٥٠٠٠٣א
א٥א٢٥אKאא

אאאאא،אא
،אאאאאאא

Availability אא Reliability Kאאאא٢٠K
אFאאאאEאא

אאFאאאאאאKE
אאא،א

אאKאאא
אאFאאאאאE،

אאאאאא٧٠
אK

אאאאאא
Fאאאא٣٠KEא

אאאאאאא،



א٢٤١אא
אאאא
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אאKאF٨E،F٩Eאא
אאאא٦}٣٪אא

٤٠٠٠،א٤٪אא١٠٠
אאא

אאאKאF٢٠EאאאאאME א
 VC FאEאKאאאא

אאאאאאאאK
אא

אF٢١EאאאאK
אא ( Qin ) F٨٠٧٠Eאאא

א٥א٦٥Fא٦٥א
٢٥}٠KE

א،
Kאא،אאא

FאאEאאFE
F٢١Eאאא،א٦٥אא

א٦٥Kאאא
אFאאאאKE

،אאאאאW
אאאאW

אאאא( Qin ) ١٨٣אKא
٢٠LאF٢٣٢}٠LEאא  ( B / D ) 

٢٠אLאF٢٣٢}٠LKEא٤٦٤}٠LK
אZאאאא

אאאCאא
Z١٨٣LDz١٨}٤LKC١٠Zx٢٧٧}٤L



א٢٤١אא
אאאא
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א(Sea water) אKאאאא
אאאZאאKאF٢١EW
אאאZQin Hאאאא

אאאZאאFאHEא
א (PW)Hאא( B/D ) 

אאW
١٨٣LzHFLEC١٨}٤FLKEC٣٠x
FZ–٤٦٤}٠EC١٨}٤FLKEC٤٠FHE٢٣٢}٠FLEC١٨}٤FL

KEC٤٥FHE٢٣٢}٠FLEC١٨}٤FLKEC٤٥FE
אFE١٣}٤LF٢}٣٨٥LאKE

אאאאW
EאאF٢١WE

אאאZQin HאK
אאZאHאאאK

אאW
١٨٣LFH٤٦٤}٠C١٨}٤C٤٠zZEM١xC٢٦١٨FH٤٦٤}٠–M١EC١٨}٤C٦٥

אאאאZ٠٥٧}٠LF٩٦}٤LאKE
EאאF٢١WE

אאאZאF٦٥HEאF٦٥E
אאZאאF٦٠HEאאF٦٥HE

אF٦٠KE
M١C٢٦١٨FH٤٦٤}٠–M١ EC١٨}٤C٦٥Z
M٢C٢٦١٠HM١C٢٧٦FH٤٦٤}٠–M١–M٢ EC١٨}٤C٦٠K

F  M١ Eא٠٥٧}٠Lאאאא
FM٢E٠٦}٠LF٢٢}٥LאKE



א٢٤١אא
אאאא
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Kאאאאאאאא
אאאאאאא

אKאאאK



א٢٤١אא
אאאא
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אא


אא(Vapor compression)
 

אאאאאאאF
٥٠٠٠٣אKEאא١٩١٠،א١٩٢٠

אאאאאאאאא
FאKE
אF٢٢EאאFאEאFאE

F١EאאFאאPreheater E
אאא(PW) FאאאE(B/D)א

FאאאEאאא،F٢EF
EאF٣Eאאאאא

אאKאאFEאא
،F٤EאאאאFאאא

אא،אאKא
אאאאאאFאE

אאאאאאKא
אא،אאאFאאא

אKEאF٢٣E،F٢٤Eאאאא
אK

א
אאאאאאWJ

Eאא(Mechanical Vapor Compression MVC)
FאאKא

אאאאאאKאF٢٢EF٢٤E



א٢٤١אא
אאאא
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אאאא،אאאאא،
אאאK

Eאאא(Thermal Vapor Compression TVC)
אFEEjectorאא

אאאאאא(Suction Pipe)
Nozzel،אאKאF٢٥Eאא

אאאאאאאK
אF٢٦E،F٢٧EאאאאאK

אF٢٨Eא٢٥٠٠٣L
אאאא

אאאאאK
אא١٠٠٥٠٠٠٣Lא

א٥א٢٥אK
אאאאאFאKE

אא٧٠،א
אאא،אאאא

אאאאאאKאאאא
٢٠FאאEאFא

אאאEאאאאFאאא
אאאאאאאאKE

א،אאאא
אKאאK

אאKאF٢٨Eאא
אאאאKאאFאא

אאKEאאא٢٥٠F٪א
אאאאE(Live or Driving Steam)א



א٢٤١אא
אאאא
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אאא(Entraind System) ،אאK
אאאאאאא

אאFאא
אאאE،אKאאאא

٧٠אאאאאK
אאאאאאא٧J٩KKF

EאאאאאאFא
KאאאאE٢٥٠٪אאאא

אאאאא
،אאאאאא

אאאKאF٨E،F٩Eאא
אאאאא٢٪

אא٥٠٠٠٣Lא،٤א٪אא١٠٠
אKאF٢٠EאאאאאאK

אא

אF٢٩Eאאא
F١٣KEאאאאאאא

אאאאKאF٣٠Eאאאאאאא
אF٢٩KE

אW

אאאFaEאאאFcKE
א(a)(b)Fא–אEאא     (b) אא(b)

אא(c) (d) ،אא
F٣٠E(d) אאאא٤٠F٠٧٤}٠EW

א(d)zZא(b) Hא(c)xD٢
zZ٢٥٨٣H٢٥٧٤xD٢Z٢٥٧٨L



א٢٤١אא
אאאא
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אF٣Eאאא
אאאאאFא

אEאEאא١}١K
א٦٥٪אאאאאF٢E



F٣EאאאF٢٩E 

אFאEאאFאEא

٤٢٩

٥}١٢٥

١٤٠

٤

٥

٦

٢٥٨٣

٢٥٨٣

٢٥٧٤

٢٥٧٨

٣٤٧٣

a 

b 

c 

d 

٢ 

٣ 

אZ
zאF٢E–א(d)xDzאF٢E–א

(d) x
FאF٢EאאאאאK

٦٥}٠zZ٣١٦٠_٥}٢٥٧٨xDzF٢E–٥}٢٥٧٨x
אאF٢ZE٣٤٣٧L

אאאZF٢E–(d) 
Z٣٤٣٧J٥}٢٥٧٨Z٨٩L

אאאFE
Z

C٢٠LאFZ٢٠D٦ELאZ٠٣٨٦}٠L



א٢٤١אא
אאאא
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אFZ٢C٠٣٨٦}٠ELC٥}٨٩٤LZ٦٩אK
אאאאאW

אאא٣٣٠Kאאא
א١}١א١٠٢Kאאאא

אאW
אאאאCF٢HEאאCZ

FאHאECאF٣E
F٠٧٧٢}٠C٣٤٧٣HEM d/sC٤٢٩FZE٠٧٧٢}٠HM d/sEC٢٦٨٠

אאFM d/sZE
z٠٧٧٢}٠F٣٤٧٣J٢٦٨٠xEDz٢٦٨٠J٤٢٩Zx٠٢٧١٩}٠LZ٣٥}٢Lא

אאאאאFאאE

אCאאZאאCאא
אאZאאZ٢٠LאאZ٢Cא

אZ٤٠Lאאא٤٠א٣٥F٥E
אא٥}٢٣٠٥}٣٢K

אאZ٢٠LאF٢٣}٠LEC١٨}٤LC٥Z٨٣}٤א
אאzZ٨٣}٤FאxEDz٥}٠FאL٢KEC٢٥}٦Zx٥٥}١٢
אZ١

א٥٥}١٢Dz١C١٤}٣C١٢٨}٠Zx٧٥


אאאFאEF٤J٣١E

אאאW
F٢٠D٣ECF١٠٢–١ZE٤٠CF٤٠J٣٥E١Z١٠٢–F٦C٥ZE٧٢

אאאW
٤٠F٣٥J٥}٣٢FZE٢٠D٣ECF٢٧J١FzHE٢٠C٢ED٣xCF٥٠–E

١٢٠C٥}٢Z٢٠F٧٢–٢HE٤٠F٥٠–٢E



א٢٤١אא
אאאא
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٦٠ Z١٤٤٠J٢٠٢H٢٠٠٠J٤٠٢
٦٠Z١٤٤٠H٢٠٠٠J٣٠٠Z٣١٤٠
٢Z٣}٥٢

אאZ٤٠LאC١٨}٤CF٤٠–٥}٣٢ZE٥}١٤א
אא٥}١٤אDF٥}٠C٧٥}٢٣ZE٢}١٢


אאא

אאאאאאMRאא
אאאFאEW

אCאאאCאאZאאCאאאMRL
אC١٨}٤LKC١٥Z٢٠L٦٠FLאEC٢٣٧٠FLEMRZ

٣٧٨Lא
אאZ٢٣٨D٢٠Z٨}١٨

אאאאW

אאZאאCאאאCאא
٣٧٨LאC١٨}٤C١٠Z٩}١٨٢א

אאZ٩}١٨٢LD٢CFz٣٢H٤٢ED٢Zx٤٧}٢٢
א٢

אZ٤٧}٢Dz٢C٠١٢٨٧٥}٠C١٤}٣Zx٥}٣٠
א٢٥٪אא٤٠



א٢٤١אא
אאאא
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אאאW
אאZאאZ٤٥}٩١א
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א٣٦אF١E
אאDeaeratorאFאאEF٢E
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٢٫١-אא

אאא،
אאאאKאאאא

אאאאא(Softening)א
אK١٩٥٢אאא
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٤٠٠J٥٠٠אFא١٠٪אEא،

Kאאאאאא
א١٠٠J١٥٠אK

אאאאאF٤Eא
אK




א٢٤١אא
אאאא

 
 

- ٦٨ -  

٤Wאאא


אא
١J ،אאא

א
٢J אאא٣٠٠J٥٠٠

א 
٣J אאאאא٣Lא 
J 

אW
١J אאW٤FEJ٨FEKKL٣
٢J אאאW٨٠٠J٢٤٠٠FL٣LאE 
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אאאאאא،אא

אאאאאאא،K
FEאאאא،

אאא،Kא
אאאא

אאK
אאFאE،אאאאאא

אאאאאאא،



א٢٤١אא
אאאא

 
 

- ٧٥ -  

אאאFאE
אK
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 خالية من المواد الملونة Colour اللون

 ٦٠ B.O.Dالأكسجين الحيوي الممتص
 ١٠٠ C.O.Dالأكسجين المستهلك كيماويا
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אאא
FMSFE٣٠ °Cאאא٩٠ °CK

אאאאאאא٢٢}٤א kJ/(kg °C )אא
٢٣٣٠א kJ/kg؟

אאא
אאאא١٠٠٠ kg א

א١٥٠٠٠ ppmאאאאK١٥٠٠ ppmא
٣٠א %אאW

١J א؟
٢J ؟אאאא
٣J אאppm؟א

אאא
FMEEEאאKאאאא

א١٢٠א٪אאאא١٨٠٠ kg/hrK
אאאאאאאKאא

אאאאאא٢٥א °CK
אK
אאא؟ -
- ؟אא
אאאא؟ -
אא؟ -
אא؟ -
אא؟ -

אW
Cp = ٢}١ kcal/(kg °C)           Hv = ٥٤٠ kcal/kg 
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 אאאאא؟ -

אאא
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،٣٠ %٢٥٠٠ ppmאאאKא
אK
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 א؟ -

- א؟אאא 

- א؟אא 

אאא
אRO١٥٠٠אאא٢٥٠٠ ppm

אא٢٥٠٠٠ ppmאא٦٠ %Kאא
אאאאK
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א
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٤- Geankoplis, C, Transport Processes and Unit Opetartions 

٣th edt, Printice Hall International Inc,USA, ١٩٨٣ 
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