accel 04

A fluid velocity field is given by,
u= (cy2 )i + (cxz)j R
where c is a constant. Determine

a. the components of the acceleration and
b. the points in the flow field where the acceleration is zero.
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SOLUTION:

The acceleration of a fluid element is given by,
Du Ou Ou Ou
—=—tu, —tu,—
Dt ot ox Yoy

where,

ou
— =0 (steady flow
Py (steady flow)
Ou o a
u, = = (cy2 )(20x]) = 202xy2]

u, %l = (cx2 )(2cyi) = 2c2x2yi

| a= 2c2x2yi + 202xyzj|

Set the acceleration equal to zero,
a=0= Zczxzyi + 2c2xyzj

| either x=0 or y= 0| (This is locus of points where the total acceleration is zero.)
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