
              Hydrostatic      

                                                   

                                                                                     

                                                                                 

.         

        :  Pressure                                           

   P = F / A       N / m2 = pascal ( pas ) 

𝑝𝑎𝑡𝑚 (𝑃𝑎 𝑜𝑟  𝑃𝑜): atmospheric pressure              

1atm = 1.013 × 105𝑝𝑎𝑠  
𝑁

𝑚2
 = 101.3 × 103𝑝𝑎𝑠 = 101.3 𝑘𝑝𝑎𝑠  

𝐾𝑁

𝑚2
  

1𝑏𝑎𝑟 ≈ 105𝑝𝑎𝑠  
𝑁

𝑚2
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 :                            -  

                                                                         ( dL )                  

( dA )                                     ( P1 )                 ( P2 )                       

                                                       

 :                     -  

                                       ( dw )                      ( h )                      

( dA )                                    ( P1)                         ( P2 ) . 

 𝐹𝑦 = 0 ⟹   P1d𝐴 + dW = P2dA      

𝑊 = 𝛾𝑉 = 𝛾𝐴ℎ ⟹   dW = γhdA 

⟹   P1d𝐴 + γhdA = P2dA   ⟹ P2 = P1 + γh  ⟹ P2 = P1 + 𝜌gh 



 
                           absolute and gauge pressure:  

                                                                                                                        

 
                                              ( po= 101.3 Kpa )                               

:                       

             absolute pressure ) ( (                              = gauge pressure  )

             +( atmospheric pressure ) 

 

P𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒 = P𝑔𝑎𝑢𝑔𝑒 + P𝑎𝑡𝑚  

P𝑎𝑏𝑠 = P𝑔 + P𝑎𝑡𝑚  

                                         



 

:                  Pressure Measurement 

 

:                                 

   :                     -                                                                 

 (                                                                                         )

                                                                                              

                     :                  

P = Po + 𝜌gh     



               -Manometers                                                                           :  

                                                                      U                  

:                                                               

 

:                   -                                           U                           

 2                (                                                                         1 )

                                                                             13.6      .     

                                                                                            

         



                                                                                     P1, γ1 (1)    

                                                                       

                                                                                                                                                                                           

                                                                                                                                               𝛾2 > γ1 

                                                                                                                             (2) P2 = Po                             h1 

                                                                                                                               𝑦             x 

                                                                    2γ 

 

P𝑥 = P1 + 𝛾1ℎ1    ,    P𝑦 = Po + 𝛾2ℎ2      

 

                         x, y                                                 P𝑥  = P𝑦      

:    

P1 + 𝛾1ℎ1    = Po + 𝛾2ℎ2     

⟹  P1 = Po +  𝛾
2
ℎ2   −  𝛾

1
ℎ1       

                                                                                                                      
 

                             (1)                                          𝛾2ℎ2 − 𝛾1ℎ1   

h2 



          𝛾2 < γ1 

 

                    P1    γ1                                                                

h1                                                                                                

                                                           
 

                  

                                                                                                                  P2 = Po y              x 

                                                                 2γ 

 

 

P𝑥 = P1 + 𝛾1ℎ1    + 𝛾2ℎ2        , P𝑦 = Po = P𝑥  

⟹  Po = P1 + 𝛾
1
ℎ1    + 𝛾

2
ℎ2        

      
 

⟹  P1 = Po − (𝛾
1
ℎ1    +   𝛾

2
ℎ2   )  
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−(𝛾1ℎ1    +   𝛾2ℎ2   ) 

 

 

h2 



                               - Differential Manometer:  

 
                                                                                              

               .   
                                                                                                           𝛾2                                𝛾1 

 
h1                                                                                                    

                                                                                                                 h2              
 

         

                                                                                                                               y              x 

                                                                                                                 γ 

 

 

P𝑥 = P1 + 𝛾1ℎ1 + 𝛾ℎ  ,    P𝑦 = P2 + 𝛾2ℎ2     
 

P𝑥 = P𝑦 ⟹   P1 + 𝛾1ℎ1 + 𝛾ℎ = P2 + 𝛾2ℎ2       

 

⟹   P2 − P1 = 𝛾
1
ℎ1 + 𝛾ℎ − 𝛾

2
ℎ2     

 

(                                                                                 𝛾1 = 𝛾2 = 𝛾𝑜 )  
 

⟹   P2 − P1 = 𝛾
𝑜
 ℎ1 − ℎ2 + 𝛾ℎ 

 

⟹   P2 − P1 = −𝛾
𝑜
ℎ + 𝛾ℎ = ℎ(𝛾 − 𝛾

𝑜
) 

P2 P1 
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                   -  Inclined Manometer: 

                                                                                                   

                          
                                

                                                                P1 

                                                                P2 

 

                                                                                      h                   x                    

                                                                                                                    θ 

                                                                                                                                                   

 

 

 

 

P1 = P2 + 𝛾ℎ  ⟹ P1 = P2 + 𝛾𝑥𝑠𝑖𝑛𝜃  ⟹  P1 − P2 = 𝛾𝑥𝑠𝑖𝑛𝜃    
 

    𝑥                                           : 𝜃                      



 

              :barometer                    :  

                                                                                                

                .                             

                                                                      h cm       

:                        

                                                                  PVapor 

   
h 

                                                                                  P = Po           
          

                                                                                           
  

  PVapor                                               

 

P = Pv𝑎𝑝𝑜𝑟 + 𝜌gh ⟹ Po = 𝜌gh  ⟹ h =
Po

𝜌g
=

101.3 × 103𝑝𝑎

13600 × 9.8
= 0.76 m Hg 

⟹ h = 76 cm Hg 

⟹  76 cm Hg  ≡  101.3 × 103𝑝𝑎 
 


