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Flow Through Pipes الجريان خلال الانابيب                                                                                                                   

A pipe is a closed conduit, generally of circular cross section, used to carry water 

or any other fluid, when the pipe is running full the flow is under pressure. But 

if the pipe is not running full the flow is not under pressure. 

Loss of Head in Pipes            فواقد الشحنة في الانابيب 

A. Major head loss                 الفواقد الكبرى 

These losses which are due to friction are calculate by: 

1. Darcy Formula 

       𝒉𝒇 =
𝟒 𝒇 𝑳 𝑽𝟐

𝟐 𝑫 𝒈
 

 

 𝒉𝒇 = Loss of head due to friction. 

𝒇 = Coefficient of friction. 

𝒇 =  
𝟎.𝟎𝟕𝟗𝟏

𝑹𝒆𝟎.𝟐𝟓
          for     𝑹𝒆 > 𝟒𝟎𝟎𝟎  𝒕𝒐  𝟏𝟎𝟎𝟎𝟎𝟎𝟎  

𝒇 =  
𝟏𝟔

𝑹𝒆
                    for     𝑹𝒆 < 𝟐𝟎𝟎𝟎 

Reynolds Number =   𝑹𝒆 =  
𝑽𝑫

𝝑
=  

𝝆 𝑽 𝑫

𝝁
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𝑽 = Velocity of flow 

𝑫 = Diameter of the pipe 

𝝑 = Kinematic viscosity 

𝑳 = Length of the pipe 

2- Chezy Formula 

𝑽 = 𝒄 √ 𝒎 𝒊 

𝑽 = Mean velocity 

𝑪 = Chezy constant 

𝒎 = Hydraulic mean depth or hydraulic radius =  
𝑨𝒓𝒆𝒂 𝒐𝒇 𝒇𝒍𝒐𝒘

𝑾𝒆𝒕𝒕𝒆𝒅 𝒑𝒆𝒓𝒊𝒎𝒆𝒕𝒆𝒓
=   

𝑨

𝑷
 

𝒊 = The loss of head per unit length of pipe =  
𝒉𝒇

𝑳
 

Example 

In a pipe of diameter 𝟑𝟓𝟎 𝒎𝒎 and length 𝟕𝟓 𝒎 water is flowing at a velocity 

of 𝟐. 𝟖 𝒎 𝒔⁄  . Find the head lost due to friction, using: 

1. Darcy Formula 

2. Chezy Formula 

Assuming kinematic viscosity of water = 𝟎. 𝟎𝟏𝟐 × 𝟏𝟎−𝟒 𝒎𝟐 𝒔⁄   ,   𝒄 = 𝟓𝟓 

𝟏.    𝒉𝒇 =
𝟒 𝒇 𝑳 𝑽𝟐

𝟐 𝑫 𝒈
 

𝑹𝒆 =
𝑽 𝑫

𝝑
=

𝟐. 𝟖 × 𝟎. 𝟑𝟓

𝟎. 𝟎𝟏𝟐 × 𝟏𝟎−𝟒
= 𝟖𝟏𝟔𝟕𝟎𝟎 > 𝟒𝟎𝟎𝟎 



3 
 

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

Gelmiran 

 

𝒇 =
𝟎. 𝟎𝟕𝟗𝟏

𝑹𝒆𝟎.𝟐𝟓
=

𝟎. 𝟎𝟕𝟗𝟏

(𝟖𝟏𝟔𝟕𝟎𝟎)𝟎.𝟐𝟓
= 𝟎. 𝟎𝟎𝟐𝟔𝟑 

𝒉𝒇 =
𝟒 × 𝟎. 𝟎𝟎𝟐𝟔𝟑 × 𝟕𝟓 × (𝟐. 𝟖)𝟐

𝟐 × 𝟎. 𝟑𝟓 × 𝟗. 𝟖𝟏
= 𝟎. 𝟗 𝒎 

.    𝟐.  𝒗 = 𝒄 √𝒎𝒊 

𝒎 =
𝑨

𝑷
=

𝝅
𝟒

 𝑫𝟐

𝝅 𝑫
=

𝑫

𝟒
=

𝟎. 𝟑𝟓

𝟒
= 𝟎. 𝟎𝟖𝟕𝟓 𝒎 

𝟐. 𝟖 = 𝟓𝟓 ×× √𝟎. 𝟎𝟖𝟕𝟓 × 𝒊            →        𝒊 = 𝟎. 𝟎𝟐𝟗𝟔 

𝒊 =
𝒉𝒇

𝑳
  

𝒉𝒇 = 𝒊 × 𝑳 = 𝟎. 𝟎𝟐𝟗𝟔 × 𝟕𝟓 = 𝟐. 𝟐𝟐 𝒎 

 

Example 

Water flows through a pipe of diameter 𝟑𝟎𝟎 𝒎 with a velocity of 𝟓 𝒎 𝒔.⁄  If the 

coefficient of friction is given by 𝒇 = 𝟎. 𝟎𝟏𝟓 +
𝟎.𝟎𝟖

𝑹𝒆𝟎.𝟑
 , find the head lost due to 

friction for a length of 𝟏𝟎 𝒎. Take 𝝑 = 𝟎. 𝟎𝟏 × 𝟏𝟎−𝟒 𝒎𝟐 𝒔⁄   

 

  𝒉𝒇 =
𝟒 𝒇 𝑳 𝑽𝟐

𝟐 𝑫 𝒈
    

𝒇 = 𝟎. 𝟎𝟏𝟓 +
𝟎. 𝟎𝟖

𝑹𝒆𝟎.𝟑
 

𝑹𝒆 =
𝑽 𝑫

𝝑
=

𝟓 × 𝟎. 𝟑

𝟎. 𝟎𝟏 × 𝟏𝟎−𝟒
= 𝟏. 𝟓 × 𝟏𝟎𝟔 

𝒇 = 𝟎. 𝟎𝟏𝟓 +
𝟎. 𝟎𝟖

(𝟏. 𝟓 × 𝟏𝟎𝟔)𝟎.𝟑
= 𝟎. 𝟎𝟏𝟔𝟏 

𝒉𝒇 =
𝟒 × 𝟎. 𝟎𝟏𝟔𝟏 × 𝟏𝟎 × (𝟓)𝟐

𝟐 × 𝟎. 𝟑 × 𝟗. 𝟖𝟏
= 𝟐. 𝟕𝟑𝟓 𝒎 
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Example 

A town having a population of 100000 is to be supplied with water from a 

reservoir 𝟓 𝒌𝒎 distance and it is stipulated that one half of the daily supply of 

150 litters per head should be delivered in 𝟖 𝒉𝒓𝒔. What must be the size of pipe 

to furnish the supply, if the head available is 12 𝒎, Take 𝒄 = 𝟒𝟓 in Chezy 

formula.  

Population =  𝟏𝟎𝟎𝟎𝟎𝟎 

Pipe length = 𝒍 = 𝟓 𝒌𝒎 = 𝟓𝟎𝟎𝟎 𝒎 

D𝐚𝐢𝐥𝐲 𝐬𝐮𝐩𝐩𝐥𝐲 = 𝟏𝟓𝟎 𝒍 𝒉𝒆𝒂𝒅⁄ = 𝟎. 𝟏𝟓 𝒎𝟑 𝒉𝒆𝒂𝒅⁄  

T𝐨𝐭𝐚𝐥 𝐬𝐮𝐩𝐩𝐥𝐲 = 𝟏𝟎𝟎𝟎𝟎𝟎 × 𝟎. 𝟏𝟓 = 𝟏𝟓𝟎𝟎𝟎 𝒎𝟑 

Sine half of this quantity is to be delivered in 𝟖 𝒉𝒓𝒔 , therefore 

maximum flow: 

𝑸 =  
𝟏𝟓𝟎𝟎𝟎𝟎

𝟐 × 𝟖 × 𝟔𝟎 × 𝟔𝟎
= 𝟎. 𝟐𝟔 𝒎𝟑 𝒔⁄  

𝑽 = 𝒄√𝒎𝒊 

𝒉𝒆𝒂𝒅 =  𝒉𝒇 = 𝟏𝟐𝒎    ,      𝒄 = 𝟒𝟓 

𝒊 =
𝒉𝒇

𝑳
=

𝟏𝟐

𝟓𝟎𝟎𝟎
= 𝟎. 𝟎𝟎𝟐𝟒 

𝒎 =
𝑨

𝑷
=

𝑫

𝟒
 

𝑸 = 𝑨 × 𝑽 =  
𝝅

𝟒
× 𝒅𝟐 × 𝒄√𝒎𝒊 

𝟎. 𝟐𝟔 =  
𝝅

𝟒
× 𝒅𝟐 × 𝟒𝟓 × √

𝒅

𝟒
× 𝟎. 𝟎𝟎𝟐𝟒 

𝟎. 𝟎𝟔𝟖 = 𝟎. 𝟕𝟒𝟗 × 𝒅𝟓           →           𝒅 = 𝟎. 𝟔𝟏𝟖 𝒎 = 𝟔𝟏. 𝟖 𝒄𝒎 
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