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6.3  The velocity in & certain flow field is given by the equa-
tion

Vo= + x%f + vk

Dietermine the expressions for the three rectangular components
of acceleration. )

From expression for veloady, w= % A2, w=YE
Since
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h.d The three components of velocily in a
flow field are given by

uwe=xt4 p 4+t
I.I=I_§'+_:|'1'+I':
w= -3xz -2+ 4 -

{a) Determine the volumetric dilatation rate, and
interpret the results. {b) Determine an expression
for the rotation vector. Is this an irrotational flow

field?
e Volumedrie dilitatmn még = g.;.;‘ g.gr f;fr -I'(Eg £.9 )

Thas, dor velocity tamppaents given
Volymetrie dilatabion rate = 2x + (x+2) + (~3x%=3) = O _

This resald thdicates That There is no chamge 1n  The
Volume of a Fluid elemead a3 it moves frem ene
[ocation to anether.
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6.6  Determine on expression for the vortieity of the fow
field described by .
V=-x'i+y

15 the fow imotatonal?

?" 2m trEg. £17)
From expression dor veloerty | a=-— xf} = 3“) end Lm=0,
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8 Fin a voatasin meompressible, rwo-din

| flow ficld the
velocity component in the vdirection is given by the cquation

= dxy + £y

Determine the velocity component in the x direction so that the vol-
umetric dilstation rate is 220

For zero volumetric rate in a o~ dimensional flow,
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where £rg) is an undelermined Fanelion of Y.
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6,02 For a cerain incompressible flow field it
is suggested that the velocity components are given
by the equations

u = lxy U om —piy w o=

Ts this a physically possitle flow field? Explain.

Any 'p.ﬁy-ﬂ;:'aﬁg pu;ﬂg ;}-r;amjprﬂsa.ug_ Fow Fredd
must salfisty comseraties oF mass @5 expressed by
The V‘e‘-f’nﬁﬂh;};

& i e dur
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For The velocity distribution given,
du o QU . . pr Bur
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Thus, This is netd & physically poisible Fow freld Mo
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#.4%  Foreach of the following stream functions, with units
of m¥s. determing the magnitude and the angle the velocity
vector makes with the x-axis at x = 1 m, y = 2 m, Locate any
stagnation points in the flow feld.

(a) W= xy

) @=-2i+y

From  The definition of The stream funchen,

L= E e - E‘g |
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At X=lm, = Am,'rii foliows fuat ez 1% ot vy-1%

Thwﬁ} |
(] = atzv = Vim*+Czm> = 2.24%
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Since W=0 ab A=O gra V=0 &t :'f?’ﬂ) a ;J-ﬂ:jnﬂ.i'l-mﬂ
Point occurs at X=4 =0,

(b) Fer W= —22%t+yYy ,
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Since w# o, There are ne stagnaton pemts.
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