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INTRODUCTION
A pipe is a closed conduit (generally of circular section) which is used for carrying fluids under

pressure. The flow in a pipe is termed pipe flow only when the fluid completely fills the cross-section and
there is no free surface of fluid. The pipe running partially full (in such a case atmospheric pressure exists
inside the pipe) behaves like an open channel.

LOSS OF ENERGY (OR HEAD) IN PIPES
When water flows in a pipe, it experiences some resistance to its motion, due to which its velocity

and ultimately the head of water available is reduced. This loss of energy (or head) is classified as follows:

A. Major Energy Losses
This loss is due to friction.
B. Minor Energy Losses
These losses are due to:
1. Sudden enlargement of pipe,
2. Sudden contraction of pipe,
3. Bend of pipe,
4. An obstruction in pipe,
5. Pipe fitting, etc.



MAJOR ENERGY LOSSES
These losses which are due to friction are calculated by:
1. Darcy-Weisbach formula
2. Chezy’s formula

Darcy-Weisbach formula



Chezy’s Formula for Loss of Head due to Friction



MINOR ENERGY LOSSES

Whereas the major loss of energy or head is due to friction, the minor loss of energy (or 
head) include the following cases:
1. Loss of head due to sudden enlargement,
2. Loss of head due to sudden contraction,
3. Loss of head due to an obstruction in the pipe,
4. Loss of head at the entrance to a pipe,
5. Loss of head at the exit of a pipe,
6. Loss of head due to bend in the pipe, and
7. Loss of head in various pipe fittings.



LOSS OF HEAD DUE TO SUDDEN ENLARGEMENT

A liquid flowing through a pipe which has sudden enlargement. Due to sudden enlargement, the flow is decelerated 
abruptly and eddies are developed resulting in loss of energy (or head). Consider two sections 1 – 1(before enlargement) 
and 2 – 2 (after enlargement).







Loss of Head due to Sudden Contraction
Due to sudden contraction, the stream lines converge to a minimum cross-section called the vena-contracta
then expand to fill the downstream pipe.









Loss of Head due to Obstruction in Pipe

The loss of energy due to an obstruction in pipe takes on account of the reduction in the cross-sectional area of the pipe by

the presence of obstruction which is followed by an abrupt enlargement of the stream beyond the obstruction.

Head loss due to obstruction (ℎ𝑜𝑏𝑠) is given by the relation: 


































































