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

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 ٢٥٤ אאא 
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אאאWא 
 

אאW 
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  
אK 

٣K אאאK 

٤K אאאK 

٥K אK 

٦K אאאK 

٧K אאאK 

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

 
אאאאW٨K 

 
 
 
 
 
 
 



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

٤ J١  
אאאאאאאא

אאא،אא
Kאאאאא

אKאאאאאאא
אאK 

 
٤ J٢ אאאא 

אאאא،אא
אאW 

• אאאאאאאאא
אא،אאא

١W١٠٠٠١W٣٠٠٠K 

• אאא،אא
א،אאאאא

אK 

• ،אאאאא
אאאאאא،א

אאאאK 
 



 ٢٥٤ אאא 
אא אאא א 
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٤ J٣ אא 
אאאאW 

 

١K אאWאאאאא
אאK 

٢K אאאWאאא
אK 

 
٤ J٤ א 

אאאאW 

١K אאאא(A)K 
٢K אאFCKE 

٣K אאאאאFtKE 

٤K אאאאFiKE 

٥K אאאFQKE 

٦K אFDKE 
אאאW 

• אאK 
• אא١LK 

• א٣٠٠K 

• אאאK 



 ٢٥٤ אאא 
אא אאא א 
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٤ J٤ J١ א 

אאאאא
אאאאאא

אאאאאאאאKאW 

 

• אא • אא 

• אא • אא 

אאאאאאאאK
אאאאא

،אאW 

F٤ J١E      iAQ = 

W 
Q:אאFhrm /3E 
i:אאFhrm/E 
A:אאF2mE 

،אאא
،א،א

אאאKאאא
אאאאאאK

אאאאאא،אW 

 

F٤ J٢E      CiAQ = 

Cאאאאא
אF٤ J١KE 



 ٢٥٤ אאא 
אא אאא א 
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אא،אא
אאW 

 

F٤ J٣E      
∑

∑ ⋅
=

i

ii
avg A

AC
C 

אF٤ J١WEאאK 

א C 

 ٩٥}٠–٧٠}٠ 

 ٩٠}٠–٨٠}٠ 

א ٢٥}٠–١٠}٠ 

א ٨٥}٠–٧٥}٠ 

א ٣٠}٠–١٥}٠ 

٢٪ ١٠}٠–٠٥}٠ 

٢٧٪ ١٥}٠–١٠}٠ 

٧٪ ٢٠}٠–١٥}٠ 

٢٪ ١٧}٠–١٣}٠ 

٢٧٪ ٢٢}٠–١٨}٠ 

٧٪ ٣٥}٠–٢٥}٠ 

 



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

 
 

- 77 - 

F٤ J١WE 
אאאאkm2٥}٠א،
٣٥א٪אאאא٤٠٪אא،

Kאאאא
64א mm / hr؟ 

אW 

אאאאאאאW 

 
א 

א
E٪F 

אא
iAFm2E 

אiC
אF١ J٣E∑

∑ ⋅
=

i

ii

A
AC

C 

 ٣٥ 175000 ٩٥}٠ J٣٣٢٥}٠ ٧٠}٠ J٢٤٥}٠ 

א
 

٤٠ 200000 ٨٥}٠ J٣٤٠}٠ ٧٥}٠ J٣٠٠}٠ 


 

١٠}٠ ١٢٥٠٠٠ ٢٥ J٠٥}٠ ٠٢٥}٠ J٠١٢٥}٠ 

٦٩٧٥}٠ א J٥٥٧٥}٠ 

 
אאאא٥٥٧٥}٠
٦٩٧٥}٠Kאאאאא

אאאאK 

אאW 

hrmCiAQ /22320105.0
1000

646975.0 36 =××⎟
⎠
⎞

⎜
⎝
⎛×== 

 



 ٢٥٤ אאא 
אא אאא א 
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٤ J٤ J٢ א 

אא،אא
אאאאKאא

אFTime of FlowEאFInlet TimeKE 

אאאאאK
אאאאאא

אא،א5 20 KאאW 

• א 
• אא 
• אא 
• אאא 

אא٥א٥}١٢א
א٢٠אKאאאא

אאK 

 



 ٢٥٤ אאא 
אא אאא א 
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F٤ J٢WE 
אאאא

אאF٤ J١KEאאאאא0.75 m/sK 

אF٤ J١WEF٤ J٢KE 
 

אW 
אאאאאא

W 
• אאאF١EאF٢WE 

min67.2

min
sec6075.0

120
21 =

×
=−

s
m

mt 

• אאאF٢EאF٣WE 

min33.3

min
sec6075.0

150
32 =

×
=−

s
m

mt 

• אאאF٣WE 

א�

 

A 

א
5 min 

א
8 min 

א 
6 min    

١مدخل

٣مدخل

٢مدخل

١٢
٠

 
 m

 

١٥٠ m
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AWmin1133.367.25 =++=At 
BWmin33.933.36 =+=Bt 
CWmin8=Ct 

١١אאאK 

 

٤ J٤ J٣ אא 

אאאאאKאא
אאאא،אאKא

אאאאF٤ J٢Eא
אאא٥،١٠،٢٥K 

א٥،אא١٠א
،٢٥אאאאא

אK 

אאאאאK
אאאW 

F٤ J٤E      
bt

ai
+

= 
 

W 

i:אאFhrmm /KE 

t:א–אFminKE 

ba&:אאK 
 
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 
אF٤ J٢WE–אK 

 

F٤ J٣WE 

אאאא km2٢٥}٠א
אC = 0.30אא،

25
4830
+

=
t

iא،١٢K 
 

אW 
אW 

hrmm
t

i /5.130
2512

4830
25

4830
=

+
=

+
= 

אאW 
 

hr
mCiAQ

3
6 98001025.0

1000
5.13030.0 ≅××⎟
⎠
⎞

⎜
⎝
⎛×== 
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٤ J٤ J٤ אא 

אאאא
אKאאW 

• אא • א• א 
• א • א  

 
אאFEאאא

FManning EquationEאאW 

 

F٤ J٥E      2/13/21 SR
n

V = 
W 

V:אאFsm/E 
n:אאFE 
R:אאF

4
DR =E،FmE 

S:א 
 

אאאאא
אW 

F٤ J٦E      n
SRAQ

2/13/2

= 
 

אאא
אאאאF٤ J٥EF٤ J٦E

4
DR =

4

2DA π
=W 

F٤ J٧E    2
1

3
2397.0 SD

n
V = 
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F٤ J٨E   2
1

3
8312.0 SD

n
Q = 

FDEאא،אWsm/sm /3אאK
،אאא،אאאאא

F٤ J٢EאאאK 

 
אF٤ J٢WEאFnEאאK 

 n 

  

  

  

  

  

  

  
 

F٤ J٤WE 

אא٠٠٢٥}٠א0.048 m3/sK
אאn = 0.013؟א؟، 

 
אW 

• אאF٤ J٨WE 

( )

( ) mmmD

D

SD
n

Q

30030.004.0

0025.0
013.0
312.0048.0

312.0

8/3

2
1

3
8

2
1

3
8

===∴

××=

=

 



 ٢٥٤ אאא 
אא אאא א 
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• א،אF٤ J٧EאW 

( ) ( ) sm

SD
n

V

/68.00025.030.0
013.0
397.0

397.0

2
1

3
2

2
1

3
2

=××=

=

 

א1.0 m/sאאאK 
 

٤ J٥ אאאא 
אאאאאא،אא

אKא
אאאא،אאאאW 

• אאאא 

• אאאאא 

• א 

• אא 

• אאK 
 

٤ J٦ אאאFאE 
א،אא

אאK،אאאאאא
F٤ J٣EאKאאאאא

אאK 

אאאאא
אKאאאאאאW 

• א  • אא 



 ٢٥٤ אאא 
אא אאא א 
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• א 

• א 

• אאא 

• א 

 

אF٤ J٣WEK 

 
٤ J٧ אאFאE 

אאאאאאא
אK،אאא

אאF٤ J٤Eא،
אF٤ J٥KEאאאאאאא

אKKא
אF٤ J٦KE 

 



 
אא

 
 

א



 ٢٥٤ אאא 
אא אאא א 
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 
אF٤ J٤WEאאK 

  

אF٤ J٥WEאאK 

אF٤ J٦WEאK 
 




א


 א






 ٢٥٤ אאא 
אא אאא א 
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٤ J٨ אאא 

אF٤ J٧Eא
אKא١W٥٠٠١W١٠٠٠

א،אאW 

• אאאאאK 

• אאK 

• אא،אאK 
  

  

אF٤ J٧WEאא 
٤ J٩ א 

אאW 

١K אאאאא
אאK 

٢K אאאאאא
אK 



 ٢٥٤ אאא 
אא אאא א 
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٣K אאא،א٢٠
אא،א

אאK 

٤K אא،א
אא،אאא

אאK 

٥K אאאאאאK
،אאאאK 

٦K אאאא،אאא
אאאאא،א

אאאאאאאאK 

 
F٤ J٥WE 

אא،אא
،אW 

• אאW 
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 

• אmin10=t 

• אא40.0=C 

• אא013.0=n 

• אmL 90= 

• אא
20

2880
+

=
t

i 
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 
אW 

• אF١ J٢WEאF١ J٢WE1AA = 

011.0
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אא،W 
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 ٢٥٤ אאא 
אא אאא א 
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 ٢٥٤ אאא 
אא אאא א 
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א،אאא

אאאW 

• אאאא1.0 m/sK 

• אאאא300 mmK 

• אא،אאאK 
 

 



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

١K אאא 

٢K אאא؟א 

٣K ؟אאאא 

٤K ؟אאא 

٥K אאאא 

٦K אאאFEאא
א 

٧K אאא 

٨K אאא١،
٣٥א٪אאאא٣٠٪אא

٥K٪אאא
٩٠אL؟א 

٩K אאאא
אא٨٥}٠א،א

25
4830
+

=
t

i،
א٧K 

١٠K אא٠٥}٠٣LKא
א؟٠٠٣٠}٠א، 

 
 


