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Type of orifices                                                                  أنواع الفتحة الحادة 

1. According to size:  a) small orifice   , b) large orifice 

2. According to shape: a) circular orifice  , b) rectangular orifice  ,  

                                              c) square orifice,   d) triangular orifice  

     3. According to shape of the edge: a) sharp-edged orifice, b) bell orifice 

     4. According to discharge: a) Fully submerged   ,   b) 

partially submerged 

Flow Through an Orifice                                  

 الجريان خلال الفتحة الحادة     

𝒛𝟏 +  
𝑽𝟏

𝟐

𝟐𝒈
+  
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𝑷𝟏 =  𝑷𝟐 = 𝟎 

𝒛𝟏 = 𝒛𝟐 + 𝑯       →       𝑯 =  𝒛𝟏 −  𝒛𝟐        ,       𝑽𝟏 = 𝟎 

𝒛𝟏 − 𝒛𝟐 + 𝟎 + 𝟎 =  +  
𝑽𝟐

𝟐

𝟐𝒈
+ 𝟎    →     

𝑽𝟐
𝟐

𝟐𝒈
= 𝑯 

𝑽𝟐 =  √𝟐𝒈 𝑯 

 

Hydraulic Coefficients 

Coefficient of Contraction (𝑪𝒄)                 معامل التخصر 

𝑪𝒄 =  
𝑨𝒓𝒆𝒂 𝒐𝒇 𝒋𝒆𝒕

𝑨𝒓𝒆𝒂 𝒐𝒇 𝒐𝒓𝒊𝒇𝒊𝒄𝒆
 

 

Coefficient of Velocity (𝑪𝒗)                 معامل السرعة 
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𝑪𝒗 =  
𝑨𝒄𝒕𝒖𝒂𝒍 𝒗𝒆𝒍𝒐𝒄𝒊𝒕𝒚

𝑻𝒉𝒆𝒐𝒓𝒕𝒊𝒄𝒂𝒍 𝒗𝒆𝒍𝒐𝒄𝒊𝒕𝒚
 

 

Coefficient of Discharge (𝑪𝒅)                 معامل التصريف 

𝑪𝒅 =  
𝑨𝒄𝒕𝒖𝒂𝒍 𝒅𝒊𝒔𝒄𝒉𝒂𝒓𝒈𝒆

𝑻𝒉𝒆𝒐𝒓𝒕𝒊𝒄𝒂𝒍 𝒅𝒊𝒔𝒄𝒉𝒂𝒓𝒈𝒆
 

 

        =  
𝑨𝒄𝒕𝒖𝒂𝒍 𝒗𝒆𝒍𝒐𝒄𝒊𝒕𝒚 ×𝑨𝒄𝒕𝒖𝒂𝒍 𝒂𝒓𝒆𝒂

𝑻𝒉𝒆𝒐𝒓𝒕𝒊𝒄𝒂𝒍 𝒗𝒆𝒍𝒐𝒄𝒊𝒕𝒚 ×𝑻𝒉𝒆𝒐𝒓𝒆𝒕𝒊𝒄𝒂𝒍 𝒂𝒓𝒆𝒂
 

       =  𝑪𝒗 ×  𝑪𝒄 
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---------------------------------------------------------Dr. Tahseen Gelmiran 

 

Example 

A 60 mm diameter orifice is discharge water under a head of 9 m. Calculate the 

actual discharge in  l/sec  and actual velocity of the jet in  m/sec, if        𝑪𝒅 =
𝟎. 𝟔  𝒂𝒏𝒅  𝑪𝒗 = 𝟎. 𝟗 

 

𝑸𝒕𝒉 = 𝒂 .  √𝟐 𝒈 𝒉 

 

=  
𝝅

𝟒
 ×  (𝟔)𝟐 ×  √𝟐 × 𝟗𝟖𝟏 × 𝟗𝟎𝟎 = 𝟑𝟕𝟓𝟕𝟎 𝒄𝒎𝟑 𝒔𝒆𝒄⁄

= 𝟑𝟕. 𝟓𝟕  𝒍 𝒔𝒆𝒄⁄  

𝑸𝒂𝒄 =  𝑪𝒅 ×  𝑸𝒕𝒉 = 𝟎. 𝟔 × 𝟑𝟕. 𝟓𝟕 = 𝟐𝟐. 𝟓𝟒  𝒍 𝒔𝒆𝒄⁄  
 

𝑽𝒕𝒉 = √𝟐 𝒈 𝒉 

 

        = √𝟐 × 𝟗𝟖𝟏 × 𝟗𝟎𝟎 = 𝟏𝟑𝟐𝟗 𝒄𝒎 𝒔𝒆𝒄⁄ = 𝟏𝟑. 𝟐𝟗  𝒎 𝒔𝒆𝒄⁄  
 

𝑽𝒂𝒄 =  𝑪𝒗 ×  𝑽𝒕𝒉 = 𝟎. 𝟗 × 𝟏𝟑. 𝟐𝟗 = 𝟏𝟏. 𝟗𝟔  𝒎 𝒔𝒆𝒄⁄  
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---------------------------------------------------------Dr. Tahseen Gelmiran 

Determination of Coefficient of Velocity (𝑪𝒗)  

x = Horizontal distance 

y = Vertical distance of the jet between C-C and P 

V = Actual velocity of the jet 

H = Constant water head  

 

𝑪𝒗 = √
𝒙𝟐

𝟒 𝒚 𝑯
 

 

 

 

 

Determination of Coefficient of Discharge (𝑪𝒅)  

𝑸 =  
𝒂𝒓𝒆𝒂 𝒎𝒆𝒂𝒔𝒖𝒓𝒊𝒏𝒈 𝒕𝒂𝒏𝒌 × 𝒓𝒊𝒔𝒆 𝒐𝒇 𝒘𝒂𝒕𝒆𝒓 𝒊𝒏 𝒕𝒉𝒆 𝒕𝒂𝒏𝒌

𝒕𝒊𝒎𝒆 (𝒕)
 

𝑪𝒅 =  
𝑸

𝒂 ×  √𝟐𝒈 𝑯
 

 

𝒂 = 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒐𝒓𝒊𝒇𝒊𝒄𝒆 

Determination of Coefficient of Contraction (𝑪𝒄)  

𝑪𝒅 =  𝑪𝒄 ×  𝑪𝒗 

𝑪𝒄 =  
𝑪𝒅

𝑪𝒗
 

---------------------------------------------------------Dr. Tahseen Gelmiran 
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---------------------------------------------------------Dr. Tahseen Gelmiran 
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