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CHAPTER (4)

FLOWING FLUIDS AND 

PRESSURE VARIATION

SUMMARY
DR. MUNZER EBAID

MECH. ENG. DEPT.
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Uniform Flow Non-Uniform Flow

Steady Flow Non-Steady Flow
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Fluid Motion
The acceleration of fluid particle can be expressed as

Where:
= radius of local curvature

= unit vector that is perpendicular to the pathline
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Fluid Motion

Where:
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Substituting the values (previous slide) in the acceleration Eqn, we 
have
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Fluid Motion
The acceleration in the Z-direction is given by,

As
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The acceleration in the X-direction:

The acceleration in the Y-direction:

The acceleration in the Z-direction:
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Example (4.1)

wkvjuiV ++=
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Example (4.2)
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Fluid Motion

Re-Arranging

Euler Equation of motion
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BA ′′

Uniform acceleration of liquid in a tank
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Applying Euler formula along

Surface is open to atmosphere
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Fluid Motion

But                         Then                                Henceαsin−=
dl
dz

g
a x α
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αtangax =Acceleration of liquid in X-direction



Dr. MUNZER EBAIDDr. MUNZER EBAID 1212

Fluid Motion
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Equation above is called the Bernoulli's Equation which states that

and the kinetic or dynamic pressure 

is equal constant for a steady, incompressible, inviscid fluid,

The sum of piezometric pressure 

Another form of Bernoulli's Equation can be expressed as follows,
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Applying Bernoulli's Eqn. between
points (1) and (2), we have,
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By applying the Bernoulli equation between points 0 & 1, we have,
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Applying Bernoulli's equation between 1 & 2, we have
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Applying Bernoulli's equation between 1 & 3, we have
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Example (4.6)

Same way

3232 PP CCppFind ,),( −
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Example (4.8)



Dr. MUNZER EBAIDDr. MUNZER EBAID 1717

Fluid Motion

ω=Ω z For rotational flow Or Forced Vortex

For irrotational flow 0=Ω z

r
CV = or CVr = Free Vortex Flow

In Free Vortex Flow, the Tangential Velocity Varies
Inversely with Radius
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rV ω=For liquid rotating as a rigid body, i.e.
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Integrating the above equation 
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The above equation describes the pressure variation in rotating flow
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Example (4.10)
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Find the new level of water during rotation?

Applying                         about the line of rotationC
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END SUMMARY
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