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HEAD LOSESS

The head loss that occurs in pipes is dependent on the 
flow velocity, pipe length and diameter, and a friction 
factor based on the roughness of the pipe and the 
Reynolds number of the        flow. The head loss that
occurs in the components of a flow path can be 
correlated to a piping length that would cause an 
equivalent head loss.
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Head loss is a measure of the reduction in the total
head (sum of elevation head, velocity head and
pressure head) of the fluid as it moves through a
fluid system. Head loss is unavoidable real fluids. It is
present because of: the friction between the fluid
and the walls of the pipe; the friction between
adjacent fluid particles as they move relative to one
another, and the turbulence caused whenever
the flow is redirected or affected redirected or
affected in any way by such components as:
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piping entrances and exits, pumps, valves, flow
reducers, and fittings. Frictional loss is that part of
the total head loss that occurs as the fluid flows
through straight pipes. The head loss for fluid flow
is directly proportional to the length of pipe, the
square of accounting for fluid friction called the
fluid velocity, and a term accounting for fluid

friction called the friction factor. The head loss is
inversely proportional to the diameter of the pipe.
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1- Main Head Loss = Frictional 

* DARCY EQUATION 

Where:-

F : friction factor = 0.013 (if you have no data about the material of pipe)  

L : pipe length.                V : velocity of flow.
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Example : 1

Calculate the head loss in a 600 mm diameter, 
1500 m long, smooth-walled concrete pipeline 
carrying a water flow of 0.30         , f = 0.017

Solution:-
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HAZEN-WILLIAMS EQUATION

The Hazen–Williams equation is an empirical formula which relates
the flow of water in a pipe with the physical properties of the pipe
and the pressure drop caused by friction.
It is used in the design of water pipe systems
such as fire sprinkler systems, water supply networks, and irrigation
systems. The Hazen–Williams equation has the advantage that the
coefficient C is not a function of the Reynolds number, but it has the
disadvantage that it is only valid for water. Also, it is not able to
account for the temperature or viscosity of the water.
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CHW : Factor depended upon type of pipe.

Hazen-Williams coefficients are used in the
Hazen-Williams equation for friction loss
calculation in ducts and pipes. Coefficients for
some common materials used in ducts and pipes
can be found in the next tables.

*

*
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The general form of the equation relates the 
mean velocity of water in a pipe with the 
geometric properties of the pipe and slope of the 
energy line.

where:-

S : hydraulic slope =
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2- Secondary (Minor) Head loss.

In pipe line system there will be a large number of pipe fittings 
such as bends, elbows, joint, valves and transitions. These fitting 
case localized energy losses due to their shape and these losses 
are classified as minor losses. 

Equivalent length of minor losses is that length of the pipe 
which will have the same head losses for the same discharge.
Thus if the head losses in the pipe fittings is expressed as:
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Where:-
: head loss.
: velocity.  
: loss coefficient.

*     depended upon kind of valve.
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Table shows values of (      )
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EQUIVALENT PIPE

A pipe with length     , diameter      , and friction 
factor     will be equivalent to another pipe of 
corresponding parameters     ,      and

if :   

there are two type of equivalent pipe:-
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1- Flow in pipes in series.
When two or more pipes of different diameters or 
roughness are so connected that full discharge of the 
fluid from one flows into the other serially, the system 
represents a series pipeline, as depicted in figure below
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2- Flow in pipes in parallel.

A combination of two or more pipes connected 
between two points so that discharge divided at 
the first junction and rejoins at the next is known 
as pipes in parallel, as depicted in figure .
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Example: 2

By using equivalent pipe method fined the equivalent
pipe for the loop that shown in the figure, if it is
diameter is 350mm. Calculate the difference of head
pressure between joint 1, and 2 then find the head
pressure at 1 if it is value at 2 is 35m. Calculate too the
discharge in all branches, take f = 0.013
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