
 

 

  

אא  

אאאאאא   


א





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٣ 



 ٢٥٤ אא 
אא אאא א 
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אאWא 
 

אאW 
א אא א א  א  ، א א  

אאאאאK 

 
אאW 

אאאאאאW 

١K אK 

٢K אאאאאK 

٣K אאאאK 

٤K אאאK 

٥K אK 
 

אאאWאאא٩٥K٪ 
 

אאאאW١٠K 
 

 
 
 
 
 
 
 
 
 



 ٢٥٤ אא 
אא אאא א 
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א 
 

٣ J١  
אאאאאאאא،

אאאאKאאאאW 

١K אא(Primary Feeders)Wאא
אאאאאאאאאאא

אF٣ J١KEאאא
אאא،אאאאK 

٢K א א (Secondary Feeders) W א א   
  א  א אא  א א Kא 

אF٣ J١KE 

٣K אא(Small Distribution Mains) Wאא
אאאאK 

 
אF٣ J١WEאK 

 

 
 

 

א 


א 



 ٢٥٤ אא 
אא אאא א 
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٣ J٢ א 
א،אאאאא

אאא،אאא
אKאאאW 

١K אאK 

٢K אאאאK 

٣K אאK 

٤K אאאאK 

٥K אאאאאK 

אאאאW 

١K א،אאאאאאא
אא،א٤٠K 

٢K אאאאאW 

• F٥}٢ J٣E،אאא 

• אאHאK 

٣K אאאF٢ J٣Eא
 א אא  אF٨٠ J١٢٠ E Lא    ،א  

אאאK 

٤K ١٠٪אאאאאאK 

 
 
 
 

 



 ٢٥٤ אא 
אא אאא א 
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٣ J٣ א 
אאאW 

١K א(Dead End System)W 

       א     אF٣ J٢KE
א،אאא

אאאK 

 
אF٣ J٢WEK 

 

٢K אאאא(Ring System)W 

א     
אF٣ J٣KEאאא

אאאK 

٣K אאא(Radial System)W 

 א  א  א א 
     א  אאF٣ J٤ KE  א  א א 

אאאאK 

א 

א 

 
א 



 ٢٥٤ אא 
אא אאא א 
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 

 
אF٣ J٣WEאאאאK 

 
 

 
אF٣ J٤WEK 

 

א
 

א
 א

 

  

א
א 

א
  



 ٢٥٤ אא 
אא אאא א 

 
 

  - 53 -

٤K אאא(Grid System)W 

אאא
אאF٣ J٥KEאאאאאא

K 

 
אF٣ J٥WEאאאK 

 
٣ J٤ אאאא 

אאאא
،אאאאאW 

• F١٥٠–٢٠٠EkPaאאאאאאא
אK 

• ٤٠٠kPaאאאK 

• ٥٠٠kPaאK 
 
 

א
 

 


א 

א
 



 ٢٥٤ אא 
אא אאא א 
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אאW 

• אא٣٥٠אkPaאאא،
א٦אא١٥٠kPaK 

• אאא٢٠٠kPaאאאא،
אאK 

٤٠٠٥٠٠kPaWאאאאאא 

• אא١٠אK 

• אאK 

• אאאאאאאאאK 

 
٣ J٥ אא 

אאאאאא
אאאאKאא

אF٣ J٦EW 

١K ،אאאאאאאא
אאK 

٢K אאאאאאאאK 



 ٢٥٤ אא 
אא אאא א 
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 
אF٣ J٦WEאאK 

 

 א א     אא  א   
،אF٣ J٧KE 

 
אF٣ J٧WEאאאK 

 

٣ J٦ אאא 
אאאאא

א א א K    
אKאאאאאאאW 

• אאאאK 

FE  

FE  FE  

FE  FE  

 

 

א 

א 



 ٢٥٤ אא 
אא אאא א 
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• אאאFאאאKE 

• אK 

 Kאאא •

אאאW 

١K א אא Wא   א אא 
אא،١٠٠،١٢٠

K 

 
 

٢K אאWאאאאא
א K   א   K  

٢٥٠K 

٣K אW،אאאאאא
   ١٨٠ K  א   אא 

אאאKאאא
אא،אK 

٤K אWא٣٠K
Kאא

KאאK 

٥K אא Wא א    א    
אאא،אK،אאאא

אאאK 

٦K אאא W،    
אא،אאK 



 ٢٥٤ אא 
אא אאא א 
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٣ J٧ אאא 
   אא א א       א(Reynolds 

Number)Re)WE 

١K אאW< 500Re 

٢K W٥٠٠>Re>٢٠٠٠ 

٣K אW٢٠٠٠> Re 

 

 

  א   א    ، אא א 
אא(Re) אא،

א(velocity)אאK 

 א  א     (headlosses) ،א
 (Hazen-Williams) אאא،א 

אאW 

١K א אאאK 

٢K אK 

٣K אK 

אW 

F٣ J١E A
QSCRV == 54.063.0849.0 

W 
VWאאFLE.(Velocity) 
RWאאFE.(Hydraulic Radius) 



 ٢٥٤ אא 
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C W    ، א   .(Hazen-Williams) 

Coefficient)אF٣ J١ECK 

SWאא.(Hydraulic Gradient) 

QWאF٣LE.(Flow) 

AWאאF٢E.(Hydraulic Area) 

אאאאאW 

R=
 المبللالمحيط

 التصرفلمساحة العرضي المقطع
 

 
W 

אאR 

W
4

4/2 D
D

DR ==
π

π 

 

W
42/

8/2 D
D
DR ==
π
π 

 
 

אF٣ J١WEאא.(Hazen-Williams) 

אא C 
Extremely smooth and straight 140 

Cast iron: 
New 

5 years old 
10 years old 
20 years old 
30 years old 

 
130 
120 
110 

90-100 
75-90 
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Concrete or cemented: 
Welded steel, as for cast-iron pipe, 5 years older 
Rived steel, as for cast-iron pipe, 10 years older 

120-140 
120 
110 

Plastic 150 

Asbestos 120-140 

 
 

א،אאאאאא אF٣ J٨WE 

         
אF٣ J٨WEאאאK 

 

F٣ J٢E 54.063.2278.0 SCDQ = 

אאאF٣ J٨EאW
L

hS L=،
אאF٣ J٢EW 

F٣ J٣E
54.0/1

63.2278.0 ⎥⎦
⎤

⎢⎣
⎡==

CD
Q

L
hS L 

 

Q 

D 

Q, v1, A1 

Q, v2, A2 

L 

Lh  

g
V
2

2
2  

γ
2P  

2Z  

g
V
2

2
1  

γ
1P

2Z  

 خط الضغط الهيدروليكي
 خط أفقي

خط الطاقة الكلية



 ٢٥٤ אא 
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F٣ J١WE 

אא١٠٠٠אאא،W 
                                       C = 130                  Q = 0.25 m3/s                  D = 500 mm               

            
אW 

2
22

2.0
4

5.014.3
4

mDA =
×

==
π  

sm
A
QV /25.1

2.0
25.0

=== 

54.0
63.254.063.2 278.0278.0 ⎟

⎠
⎞

⎜
⎝
⎛==

L
hCDSCDQ L 

54.0/1

63.2278.0 ⎥⎦
⎤

⎢⎣
⎡=

CD
Q

L
hL 

87.485.1

85.17.10
DC

LQhL =∴ 

mh L  96.2
)5.0()130(
1000)25.0(7.10

87.485.1

85.1

=
×

××
= 

 
٣ J٨ אא 

א א אאF٣ J٩ E  א
אאאKא(Q, D, S, v)C = 100K 

 א ، א א  א   א א 
אאא،אאא

אאאא Kאא
אאאאאאא،אK 

אאC١٠٠אאאאW 

 
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• v  DSW 

F٣ J٤E
85.1

100
100

⎟
⎠
⎞

⎜
⎝
⎛=

C
SS c 

 
•  QSDאW 

F٣ J٥E
38.0

100
100

⎟
⎠
⎞

⎜
⎝
⎛=

C
DDc 

 
•  DSQאW 

F٣ J٦E⎟
⎠
⎞

⎜
⎝
⎛=
100100
CQQc 

F٣ J٢WE 

אא١٥٠٠א٢٠٠א٢٣LK 
אW 

אאW 
L = 1500 m 

D = 200 mm 
Q = 2 m3/min 

אאאF٣ J٩Eאא،(Q, D, S, v)
WD = 200 mm Q = 2 m3/minSW31010 −×=SK 

אאW 
310.10 −==

L
hS L 

mLShL  15)1500()10.10( 3 =×=×=∴ − 
 



 ٢٥٤ אא 
אא אאא א 
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 
אF٣ J٩WEאא(Hazen-Williams) K 



 ٢٥٤ אא 
אא אאא א 
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٣ J٩ אא 
،אאאאא

אאאאאאKאאא
אאאאאא،אאK 

אאאאא 
אאF٣ J١٠KE 

   ،א      א א
Kאאאא

K 

אאאא
אF٣ J١١KE 

אאאאאאW 

• אK 

• אK 

• אאאאK 

 

 

 



 ٢٥٤ אא 
אא אאא א 
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 

 
אF٣ J١٠WEאאאK 

 
 

 
אF٣ J١١WEאאK 

 



 ٢٥٤ אא 
אא אאא א 
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٣ J١٠ א 
אאאאא

אאאאאאאKא
א  א     K    א  א  

אF٣ J١٢E،W 

• (Non-return valve)Wאאאא
אאאאא

אאאאאאאאK 

• א (Plunger valve)  Wא  א  א א  
א،K 

•  (Sluice valve) Wאא  א    א א 
 אאאאא א

א،אאאK 

• א  (Pressure reducing valve)  Wא    
אאאאK 

• אא  (Air valve) Wא  א א    א 
אאאאאK 

• (Wash valve)Wא
אאאK 

אאאKאF٣ J١٣E
אאאאאא

א א      KאF٣ J١٤ E א 
א،אאאאאא

 אא  ، א  א  א א  א א



 ٢٥٤ אא 
אא אאא א 
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א א ،א א א א
אאאאאאK 

 

 

 
 

     
           

אF٣ J١٢WEאאאK 
 



 ٢٥٤ אא 
אא אאא א 
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אF٣ J١٣WEאאK 

 

 
אF٣ J١٤WEאאK 

 
 
 



 ٢٥٤ אא 
אא אאא א 
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٣ J١١ אאא 
א      א     א א 

אא א  אאא אK
אאאW 

١K אWאאאאא
אאאאא

אאK 

٢K א Wא אא אאא  
אאאK 

٣K אאWאא،א،אאK 

٤K  א W   ،א אאא  א   א 
אאא א א KאF٣ J١٥ Eאא א

אK 
 

 
אF٣ J١٥EWאאK 

 
٣ J١٢ א 

אאא
אא،אאאאא

אאאKאאאW 

١K אאאאK 



 ٢٥٤ אא 
אא אאא א 
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٢K   א א  א   א אא א 
אK 

٣K אאאאאאאKא
א٤٦١٧٦٥٠١٢٢٠Kאא

٢٥}١٢אא٢٣אאK 

٤K אאאאK 

٥K אאא١٥אK 

٦K    ،     א   א 
אאאK 

٧K אאאאאאאאK 

٨K אאאאא
אא،אאF٣ J١٦KE 

 

 
אF٣ J١٦WEאK 

 
 
 
 

א 

 
 

 

D 

٩٠  

٣٠  

١٥  



 ٢٥٤ אא 
אא אאא א 
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٣ J١٣ א 
אאW 

١K אאWאאאא
א אא ،אא א    ،   א 

אאאאK 

٢K א א W  ،   א א   א א 
אא،אאא،

א،אאאK 
 

٣ J١٤ אא 
   אא   א א א  א א 

،،אKאא
،אאא אאא

Kא אאאאאאאא
،א אאאK

אא אK 

 

 

 

 



 ٢٥٤ אא 
אא אאא א 
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W 

١K אאאאאא 

٢K ؟אאאא 

٣K אאא 

٤K א         א  א 
אאאKאאאאא؟ 

٥K אאאאאא 

٦K אאאאאא 

٧K א א א       אא  K
 אאאאאאא

٨K אאאאאאא
אאא 

٩K אאא٣٠٠٠אא،D = 200 mm 
א  Q = 0.45 m3/s  C = 130K 

١٠K  א א   א   א  א  
אאאא؟ 


