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• Local energy losses are those that occur 
locally on the elbows, valves, contractions, 
expansion, etc.

• It is customary to express local losses in 
relation to the velocity altitude
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SUDDEN ENLARGEMENT

• When a fluid flows from a smaller 
tube to a larger tube (sudden 
enlargement), its velocity decreases 
sharply, causing turbulence, leading 
to a loss of energy.

• The energy loss depends on the 
ratio of the size of the two pipes to 
the flow velocity in the smaller 
pipe.
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• Analitical determination of factor
K:
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Exit loss
• When fluid flows from a pipe 

into a large reservoir, as shown 
in Figure 10.4 its velocity 
decreases to almost zero. In this 
process, the kinetic energy 
possessed by the fluid in the 
tube, indicated as the velocity 
height, dissipated. Therefore, 
the loss of energy for this 
condition is:
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GRADUAL ENLARGEMENT
• If the transition from a smaller 

to a larger tube can be carried 
out gradually, the loss of 
energy is reduced.

• It is usually achieved by 
placing a conical shape 
between two pipes.

• It is calculated according to 
the following expression:
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Sudden contraction
• The loss of energy in 

a sudden narrowing, 
shown in the figure, 
is calculated 
according to the 
following expression:
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Gradual conraction

• The loss of energy in 
constriction can be 
reduced by achieving 
a gradual 
constriction.
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Entrance losses
• A special case of contraction occurs when fluid 

flows from a relatively large reservoir or cistern 
into a pipe. The fluid must accelerate from a 
negligible velocity to a flow velocity in the pipe.
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Drag coefficients for valves, 
elbows, T-joint

The drag coefficient for valves, elbows, T-joint is 
calculated according to the following expression:

• where:

•
𝐿𝑒

𝐷
- ekvivalentnt lenght

• 𝑓𝑡- friction coefficient in region of full turbulence
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