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      𝑠𝑖𝑛 𝜃 =
 

𝑦
=

 𝑐

𝑦𝑐
=

 𝑝

𝑦𝑝
 

                                                            h               

𝑝 = 𝑝𝑜 + 𝛾 = 𝑝𝑜 + 𝛾 𝑦 𝑠𝑖𝑛 𝜃 

                                                                                         

:                                            

𝒑 = 𝜸 𝒚 𝒔𝒊𝒏𝜽 

∵ 𝑝 =
𝐹

𝐴
 ⟹    𝑑𝐹 = 𝑃𝑑𝐴     dA                                                           

                                               

𝐹 =  𝑃 𝑑𝐴 =
 

𝐴

 𝛾 𝑦 𝑠𝑖𝑛 𝜃  𝑑𝐴 = 𝛾 𝑠𝑖𝑛 𝜃  𝑦𝑑𝐴
 

𝐴

 
 

𝐴

 



 𝑦𝑑𝐴 = 𝑦𝑐𝐴
 

𝐴
 .                           

∴ 𝐹 = 𝛾 𝑠𝑖𝑛 𝜃 𝑦𝑐𝐴  

  ∵ 𝑠𝑖𝑛 𝜃 =
 𝑐

𝑦𝑐
   ⟹  𝐹 = 𝛾 

 𝑐

𝑦𝑐
𝑦𝑐𝐴  ⟹        

 

    𝑃𝑐                                      : 

                                                                                     

.                     

           

                                     (C.P) (           𝒚𝒑 = 𝒚𝒄 +
𝑰𝒄

𝒚𝒄𝑨
     ) 𝒚𝒑               

                           θ , ,    𝐼𝑐                                                    :

.                                      

 (         𝒉𝒑 = 𝒉𝒄 +
𝒔𝒊𝒏𝜽𝟐𝑰𝒄

𝒉𝒄𝑨
     )  𝒉𝒑      ,                                              

    sin 𝜃 =
 𝑝

𝑦𝑝
      



:                                    AB                                                          2m 

                                10KN/m3
.   

 

                 1.8m                                                                                                                         B          hC 

                                                                                                             yp B                      hP 

                                                                                                                     2.8m                     c.p 

                                                                                                                          2.1m      A 

𝒔𝒐𝒍𝒖𝒕𝒊𝒐𝒏:   

𝐹 = 𝛾 𝑐𝐴    ,  𝑐 = 1.8 +
2.8

2
= 3.2𝑚    , 𝐴 = 𝑏 𝑑  , 𝑑 =  2.12 + 2.82 = 3.5𝑚     

⟹ 𝐴 = 3.5 × 2 = 7𝑚2    ⟹   𝐹 = 10 × 3.2 × 7 = 224 𝐾𝑁 

  𝑝 =  𝑐 +
𝑠𝑖𝑛𝜃2𝐼𝑐

 𝑐𝐴
  ,   𝐼𝑐 =

𝑏𝑑3

12
=

2 × 3.53

12
= 7.146𝑚4     ,   𝑠𝑖𝑛𝜃 =

2.8

3.5
= 0.8 

  𝑝 = 3.2 +
0.82 × 7.146

3.2 × 7
= 3.404m   , sin 𝜃 =

 𝑝

𝑦𝑝
⟹    𝑦𝑝  =

 𝑝

𝑠𝑖𝑛 𝜃
=

3.404

0.8
= 4.255m  



:               

                         

:                                      

                           :      
                        -Steady flow                                                   :  

                                 :            
 
𝑑𝑢

𝑑𝑡
= 0 

                       -Unsteady flow                                                 :  

                      :             
𝑑𝑢

𝑑𝑡
≠ 0  

                              :        
                        -Uniform flow                                                 :    

                                                      :        
𝑑𝑢

𝑑𝑠
= 0 

           s                              :  

                         -Non Uniform flow                                         :    

                                  :                               
𝑑𝑢

𝑑𝑠
≠ 0 



                                 :      
                       -Laminar flow                                                  :  

                                                                                           
                      .                                   

 
                       -Turbulent flow                                          :      

                                                                                       
 )      .)         ,       ,        

 
         Rate of flow                   :                                           

                                                          :                

 
    :                    -                     ( Q                         :)             

                                           (𝑣)                        ( A ):        

𝑄 = 𝐴 × 𝑣  𝑚2.
𝑚

𝑆
=

𝑚3

𝑆
  

                           𝑄 =
(𝑉)   

(𝑇)   
  

 



 
    :                     - (                       Q m                         : )             

                        :                                              

 

𝑄𝑚 = 𝑄 × 𝜌(
𝑚3

𝑠
×

𝑘𝑔

𝑚3
=

𝑘𝑔

𝑠
) 

 
                     -                     : ( Q w )                         :           

                                :                                              

𝑄𝑤 = 𝑄 × 𝛾(
𝑚3

𝑠
×

𝑁

𝑚3
=

𝑁

𝑠
) 

:                                      

                                                                

 

:                                                         

 

    .                                          - 

 

    .                                       - 

 



              Bernoulli’s Equation:  

                                                                        

                                                                                             

.                         

 

                       =                           +                              +                    
(Kinetic Energy)       (Pressure Energy)     (Potential Energy) 

 
1

2
𝑚𝑣2                                   𝑃𝑉                                  𝑚𝑔𝑧 

𝑚𝑔𝑧 + 𝑃𝑉 + 
1

2
𝑚𝑣2 = 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

⟹
𝑃

𝛾
+ 𝑍 +

𝑣2

2𝑔
= 𝐶 ⟹ 𝑃𝛼

1

𝑣
  

 

 (
𝑃

 𝛾
)  Pressure head                                          : 

Z) )Potential head                                                : 

Velocity head (
𝑣2

2𝑔
)                                               : 

 



 

:                       

                                           

                                                                                               
                      𝑄𝑎𝑐𝑡 =

V

𝑇
 
𝑚3

𝑠𝑒𝑐
) )                                                   

                                                                                          
                                                                   (𝐶𝑑)          
                                                                                   

                      (𝑄𝑎𝑐𝑡 = 𝑄𝑡 × 𝐶𝑑) 



              Ventures- meter 

𝑄𝑡 = A1
 

2h

𝜌𝑓   
A1
A2

 
2

− 1 

                                                          

𝑸𝒕𝒉 = 𝐀𝟏
 

𝟐𝐡𝒈 𝜌𝑚  

𝜌𝑓    
𝐀𝟏
𝐀𝟐

 
𝟐

− 𝟏 

                                                           


