lagrangian_deriv_02

The velocity field for a plane source located a distance, 4, above an infinite wall aligned along the x axis is
given by:
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where ¢ is the source strength. Y T d
1. Derive expressions for the velocity and acceleration for a fluid particle X, l

that moves along the wall. ~ A
2. Verify that the velocity and acceleration normal to the wall are zero.
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SOLUTION:

The velocity of a particle moving along the wall (y = 0) is:
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The acceleration of a fluid particle is determined by taking the Lagrangian derivative of the velocity.
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For a particle that moves along the wall (y = 0):
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Eqns. (1) and (2) have no y-components indicating that the velocity and acceleration normal to the wall (in
the y-direction) are zero.
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