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------------- --------- 

 
Example 

Two reservoirs are connected by a pipeline consisting of two pipes, one of 

𝟏𝟓 𝒄𝒎 diameter and length 𝟔 𝒎 and other of diameter 𝟐𝟐. 𝟓 𝒄𝒎 and 𝟏𝟔 𝒎 

length. If the difference of water levels in the two reservoir is 𝟔 𝒎. Calculate the 

discharge and draw the total energy line.  

Take 𝒇 = 𝟎. 𝟎𝟒 

 

 

 

 

 

 

 

 

 

𝑸𝟏 = 𝑸𝟐          →         𝑽𝟏 .  𝑨𝟏 = 𝑽𝟐 .  𝑨𝟐 

 

𝝅

𝟒
× (𝟎. 𝟏𝟓)𝟐 × 𝑽𝟏 =

𝝅

𝟒
× (𝟎. 𝟐𝟐𝟓)𝟐 × 𝑽𝟐 

 

𝑽𝟏 = 𝟐. 𝟐𝟓 𝑽𝟐 

Loss of head at entrance to a pipe, 𝒉𝒊 =
𝟎.𝟓 𝑽𝟏

𝟐

𝟐𝒈
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Loss of head due to friction on 𝑳𝟏 = 𝒉𝒇𝟏 =
𝟒𝒇𝑳𝟏𝑽𝟏

𝟐

𝟐𝒈×𝑫𝟏
 

 

𝒉𝒇𝟏 =
𝟒 × 𝟎. 𝟎𝟒 × 𝟔 × 𝑽𝟏

𝟐

𝟎. 𝟏𝟓 × 𝟐𝒈
= 𝟔. 𝟒

𝑽𝟏
𝟐

𝟐𝒈
 

 

Loss of head d𝐮𝐞 𝐬𝐮𝐝𝐝𝐞𝐧 𝐞𝐧𝐥𝐚𝐫𝐠𝐞𝐦𝐞𝐧𝐭 = 𝒉𝒆 =
(𝑽𝟏−𝑽𝟐)

𝟐

𝟐𝒈
 

 

𝒉𝒆 =
[𝑽𝟏 −

𝑽𝟏
𝟐. 𝟐𝟓

]
𝟐

𝟐𝒈
= 𝟎. 𝟑𝟎𝟖 

𝑽𝟏
𝟐

𝟐𝒈
 

 

Loss of head due friction on 𝑳𝟐 = 𝒉𝒇𝟐 =
𝟒×𝟎.𝟎𝟒×𝟏𝟔×(

𝑽𝟏
𝟐.𝟐𝟓

)
𝟐

𝟎.𝟐𝟐𝟓×𝟐𝒈
= 𝟐. 𝟐𝟓 

𝑽𝟏
𝟐

𝟐𝒈
 

 

Loss of head of the exit pipe 𝑳𝟐 = 𝒉𝒐 =
𝑽𝟐
𝟐

𝟐𝒈
 

 

𝒉𝒐 = (
𝑽𝟏
𝟐. 𝟐𝟓

)
𝟐

×
𝟏

𝟐𝒈
= 𝟎. 𝟏𝟗𝟕

𝑽𝟏
𝟐

𝟐𝒈
 

 

B.E. between A and B 

𝑷𝑨

𝜸
+
𝑽𝑨
𝟐

𝟐𝒈
+ 𝒛𝑨 =

𝑷𝑩

𝜸
+
𝑽𝑩
𝟐

𝟐𝒈
+ 𝒛𝑩 + 𝒍𝒐𝒔𝒔𝒆𝒔 
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𝑷𝑨 = 𝑷𝑩 = 𝟎       

𝑽𝑨 = 𝑽𝑩 = 𝟎          

𝒛𝑨 − 𝒛𝑩 = 𝟔  𝒎 

𝒍𝒐𝒔𝒔𝒆𝒔 = 𝟔   𝒎 

𝒉𝒊 + 𝒉𝒇𝟏 + 𝒉𝒆 + 𝒉𝒇𝟐 + 𝒉𝒐 = 𝟔 

 

𝟎. 𝟓𝑽𝟏
𝟐

𝟐𝒈
+ 𝟔. 𝟒 

𝑽𝟏
𝟐

𝟐𝒈
+ 𝟎. 𝟑𝟎𝟖 

𝑽𝟏
𝟐

𝟐𝒈
+ 𝟐. 𝟐𝟓 

𝑽𝟏
𝟐

𝟐𝒈
+ 𝟎. 𝟏𝟗𝟕 

𝑽𝟏
𝟐

𝟐𝒈
= 𝟔 

 

𝑽𝟏 = 𝟑. 𝟒𝟗   𝒎 𝒔⁄  

𝑸 = 𝑨𝟏 × 𝑽𝟏 =
𝝅

𝟒
× (𝟎. 𝟏𝟓)𝟐 × 𝟑. 𝟒𝟗 = 𝟎. 𝟎𝟔𝟏𝟕    𝒎𝟑 𝒔⁄  
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Pipes in Series or Compound pipes        او الانابيب المركبة الانابيب المتتالية     
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