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If the fluid velocity at any point is constant in time, the
flow ia said to be steady.

If the fluid velocity at any point varies with time, the flow
is said to be non - steady.

All the particles reaching A will have the same velocity at
A and all the particles reaching B will have the same velocity at B. Such a flow of fluid is called
a steady flow. In steady flow the velocity of fluid particles reaching a particular point is same
at all time.

A steamline is a curve the tangent to which at any point gives the direction of the fluid      ve-
locity at that point. In steady flow the pattern of streamlines is stationary with tie and, there-
fore, a steamline gives the actual path of a fluid particle. A steady flow is, therfore also called
a streamlined flow. No two streamlines can ever cross one another.

If the liquid is pushed in the tube at a rapid
rate, the flow may become turbulent. In this
case, the velocities of different particles
passing through the same point may be
different and change erratically with time.

1 1 2 2A V A V

This is called the equation of continu-
ity and follows from the application of
the law of conservation of mass to the
flow of ideal fluids.

The quantity AV is called the flow rate. The above equation applicable for  incompressible
fluids.
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01. Find the velocity of liquid at B.

02. Find the velocity of liquid at A.

03. Find the velocity V.

04. Water from a tap emerges vertically downwards with an initial speed
of 1 ms-1. The cross - sectional area of the tap is 10-4 m2. Assume
pressure is constant through the stream of water, and that the flow is
steady. Find the cross - sectional area of the stream 0.15 m below the
tap.

05. A tank is filled with water to a height H. A hole is made in one of the
walls at a depth D below the water surface. Find the distance from the
foot of the wall at which the stream of water coming out of the hole
strike the ground.

06. A cylinder is filled with a non - viscous liquid of density d to a height ho and a hole is made at
a height h1 from the botto of the cylinder. Find the velocity of the liquid coming out of the
hole.
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This is called Bernoulli’s equation for steady flow of an ideal fluid. It is a consequence of the
law of conservation of energy.

If the height is same throughout then the equation reduces to
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The Bernoulli principle is the application of the principle of the conservation od energy to
fluids.

The mechanical energy of the fluid is composed by the following components:

 kinetic energy

 potential energy

 pressure energy

The following assumptions (or conditions) must be met for this Bernoulli equation to
apply.

 the flow must be steady (stream line flow)

 the fluid must be incompressible

 the fluid must be  non - viscous fluid (inviscid fluid).
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01. A water stands at a depth H in a tank, whose side walls are vertical. A hole is made on one of
the walls at a depth h below the water surface. Find at what distance from the foot of the
wall does the emerging stream of water strike the floor and for what value of h this range is
maximum.

02. A tank having cross - sectional area A is filled with water to a height H1. If a hole of cross -
sectional area a is made at the bottom of the tank, then find the velocity of the water flows
out from the hole.

03. Find the pressure differnce between point A and B. (density of the liquid 1000 kgm-3)
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