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3.2

Determine for the velocity field
u=ug cos(wt) v=—yysin(w t)
withug /w = vg/w = 1m

a) the streamlinesforwt = 0, 7 /2, 7w /4,
b) the pathlines,
c) the pathline for the particle, thatisatt = Osinz = O0m, y = 1m!
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3.2
dy v Vg
oo 2=~ Dan(wt
2) dx u U an{uw?)
: Yo
Integration : Yy = [— —tan(wt)] r + c
Ug

Straight lines with slope 0, -1, -co
b)
Uo .
x(t) = /u dt + ¢ = " sin(wt) + ¢

y(t) = /v dt + ¢y = - cos(wt) + ¢
w

— (%)2(33 —a)? + (%)2@ —e)? =1

Circles with radius 1 m
c) Circle around the origin
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A 2-dimensional frictionless flow field can be described for time ¢ >
to can be described by the following velocity components:

u(y,t) = Upe™ My
v(t) = Ve Pt

1. Determine the function = = f(y) of that streamline which passes
through the location (0, 1) at time ¢; = . First, give the defini-
tion of the streamline for a 2-dimensional flow.

2. Determine the x-component of the path line x(¢) of a fluid particle
that was at location (0, 0) at time ¢5 = 0.



1. A streamline is defined as:

de _ U
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da:_er
dy_VO e_Bty

— At
do = U T 6_Btydy
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on —1
Cl=—3ye

Inserting results

1Up1
. 2V06(y o 1)




Aerodynamisches Rm
Institut und

Lehrstuhl fiir

Stromungslehre

= [o(t)dt

= —% B_Bt—I—CQ
Att=0:z=y=0
. -4
Inserting:
y=—4 (B —1)

= [ Uy e_At(—% (e~ Bt —1))dt

T = f —U()%e_(AJFB)t + CQer_Atdt

_ _UW —(A+B)t _ CoUy, — At
T = BALB)° ‘€ + (5
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Att=0.:2=y=0:
ngUO‘/E)(l 1 >

B \A A+B
Insert:
_UVor 1 —(A+B)Yt 1 —At 1 1
1= "PplpeATB) _ Jem Aty (2 — )]



