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e Velocity Potential Function (9): gb

The velocity potential function (or) potential function is defined as “a scalar function
of space and time, such that its negative derivative with respect to any direction gives O
velocity in that direction”. ¢
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Properties of velocity potential function:

a) If velocity potential exist the flow should be irrotational .

b) If velocity potential function satisfies the laplace eqn, it represents the possible
steady, incompressible and irrotational flow.




STREAM FUNCTION (%)

It is defined as “a scalar function of space & time such as its partial derivative
with respect to any direction gives velocity component at right angles that

direction”. (ie) its differentiation with respect to x gives velocity in y-direction at its
differentiation with respect to y gives velocity in x-direction (//
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For continuity egn in 2-dimensional egn
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Substituting u &v in above eqgn
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Properties of stream function:

a) If stream function exist then it is a case of possible fluid flow.
b) If stream function satisfies laplace egn then it is a case of irrotational flow

Inrmpretible

Relation between stream function(W) & velocity potential function (@)
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A stream function for 3-dimensional flow is given by‘LIJ = SX;(] Calculate velocity at point (4,5).
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— " The velocity component of a possible incompressible flow fiedl u=2xy, v=a2+x 2- y2 (i) Do they
satisfy continuity equation (ii) is the flow irrotational ?
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A 2-dimensional flow is described by v=y/b?, u=x/a2. Verify whether the flow is irrotational.
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Flow Net: {

A grid obtained by a series of stream lines and equipotential lines is called as{Flow Nea
(Equipotential lines pass through points of equal pressure.
A streamline is a path traced out by a fluid particle as it moves with the flow)

Uses of Flow neﬁ

* Flow nets are useful to determine the(quantlty of see@and\upllft pressure|below
hydraulic structures.

« The velocity and pressure distribution for given boundaries of flow can be determined
with the use of flow net. f=

Rivey —
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