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ENERGY PRINCIPLE

The Bernoulli Equation and the Energy Equation

The Bernoulli Equation is applied for a Steady flow, Incompressible,

Irrotational & Inviscid along a stream line
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The Steady Energy Equation is applied for a Steady flow

Incompressible,  Irrotational & Viscous flow in a pipe with
additional energy being added through a pump or extracted through a turbine
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ENERGY PRINCIPLE

Application of the Energy Equation, Momentum 
and Continuity Principles in Combination

Abrupt Expansion
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ENERGY PRINCIPLE

Required to find the Head Loss due to the expansion as 
a function of Flow Velocities in the two pipes?

Assumptions:

The pressure distribution at the change section (i.e. Section 1)
is the same at the jet.

Applying the energy equation between point 1 & 2
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The above Eqn. reduces to
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ENERGY PRINCIPLE
Applying the Momentum equation between point 1 & 2
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dt
d ρ

The above Eqn. (2) reduces to
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(Steady Flow)
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ENERGY PRINCIPLE

From Continuity: 2211 AVAV = and substituting in Eqn. (3), we obtain

Rearranging Eqn.                                                            we haveLoss
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Eqn. (4)
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If a pipe discharge into a reservoir, then 

Combining Eqn. (3) & Eqn. (4), we obtain
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Example (7.6)
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Find: Horizontal force         required to hold the transition in place?)( XF
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Applying the Momentum equation between point 1 & 2
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The momentum accumulation = 0=∫
cv

Z dQv
dt
d ρ

The above Eqn.(1) reduces to

Eqn. (1)
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Applying the energy equation between point 1 & 2

Eqn. (2)
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i.e. Eqn (4) reduces to

Eqn. (3)
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Substituting Eqn. (5) into Eqn. (3), we have
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END OF LECTURE 
(5)


