flowvis_13

The velocity for a steady, incompressible flow in the xy plane is given by,

b'¢
where 4 =2 m%/s, B=1 m/s, and the coordinates x and y are measured in meters.
a. Obtain an equation for the streamline that passes through the point (x, y) = (1 m, 3 m).
b. Calculate the time required for a fluid particle to move from x = 1 m to x = 2 m in this flow field.
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SOLUTION:
The slope of the streamline is given by,

dy _u, _ B(y/x)_g
dx u, A(1/x) a7 M

Solving this differential equation gives,

dy B Fdy B B B

EyzXy:}y'[hyyzz;[“dx:ln(ij:z(x—x0)2y=yo exp[z(x—xo)} 5 (2)
1 .

y=(3 m)exp[(E m )(x—l m)} using (xo, o) = (1 m, 3 m). 3)

To determine the time to travel from xi to x2,

x=x, t=t,

_A dX_A _ 1 2 2\ _
UX—;EE—;ZX:X XdX—t;[t Adt:}E(XZ_Xl)_A(tz_tl)’ (4)
1 2 2
At=a(X2—X1) . (5)
Using the given data,
A=2m?/s
x1=1m,
xX2=2m,

= [M=075 4

Page 2 of 2



