
                 FLOWS THROUGH A PIPE   

   

Pipe   

Pipe is a tube used to convey water, gas, oil, or other fluid substances.   

LOSS OF ENERGY IN A PIPE   

    

When a fluid is flowing through a pipe, the fluid experiences some 

resistance due to which some of the energy of the fluid is lost.    

   
   

Frictional losses in pipe flows    

 The viscosity causes loss of energy in flows which is known as 

frictional loss.    

Let L = length of the pipe between sections 1 and 2 d 

= diameter of the pipe  f = friction factor  hf = loss of 

head due to friction.    

p1 = pressure at section 1   

v1 = velocity at section 1   p2, v2 are the 

corresponding values at section 2   

   

   



 

  
    

Minor Energy head loss:   
    

    

    

    
    



HYDRAULIC GRADIENT   

The Hydraulic Gradient is a vector gradient between two or 

more hydraulic head measurements over the length of the flow 

path. Consider 2 cases: For Groundwater ( it is also called the 

'Darcy slope'): The hydraulic gradient between any two points 

is the slope of the hydraulic head between those points.   

   

HYDRAULIC GRADIENT LINE   

It is  a line joining the points of highest elevation of water in a 

series of vertical open pipes rising from a pipeline in which 

water flows under pressure.   

Consider a pipeline that is carrying a liquid from one point to the 

other and the piezometer is attached to this pipe at any random 

point.  

The liquid rises in the tube and represents the pressure head  

(P/γ) above the centre of the pipe. The height of the center of 

the pipe above any selected datum indicates the datum head 

(Z). as shown in the above figure.  

It means, the liquid level in the piezometer records, the sum of  

(P/γ +Z) with respect to the selected datum. This is called as 

Piezoelectric Head.  

If we place many piezometers along the pipeline at random 

locations, then the line joining the liquid levels in the 

piezometers indicates the variation of the piezoelectric head 

along the whole pipeline. This line is called a Hydraulic Grade 

Line.  

Hydraulic Grade Line i.e. HGL is defined as a line joining all the 

liquid levels indicated by piezometers connected to the pipeline 

throughout. If HGL is above the centre of the pipeline, the 

pressure is positive and HGL is below the centre of the pipeline, 

the pressure is negative.  
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Total Energy Line (TEL)  

When the velocity head (V²/2g) at a section is added to the 

piezoelectric head i.e. (P/γ +Z), then the total head (total 

energy) of fluid at that section is obtained as shown in the 

figure. Therefore, the total heads at different sections along the 

pipeline can be plotted.  

The line joining all these points is called as Total Energy Line 

(TEL).  

 

Definition: Total Energy Line i.e. TEL is defined as a line 

joining the points representing the total head (P/γ + V²/2g + Z).  
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