STREAM FUNCTION, CYLINDRICAL COORDINATES

In this lesson, we will:

Define the Stream Function in Cylindrical Coordinates
Show how to plot Streamlines in cylindrical coordinates
Do some example problems

Definition of Stream Function in Cylindrical Coordinates

Two PoiBILiTES - « Planer Flow (\" -9 ph«,)
-pm;_,mmhl. Flow (lﬂ -3 Pltm)

¢ PLP‘NM F'—O\"‘ = Sume, 2-D lef, 4/ X-v Plﬂl{.

J
F Ue Ur

L

! &0 (\11‘30)
CoNTINY (Y AU %(_ Y=o
=0 i1
Ma & },y C
D k. 4 e
tnconge. Clog in
Y-8 plne
Vbee W Ny AN
T pr
Ner -6 %n*huﬂ‘)__:_ >
= ~ _, r9
Sime  ordes of
I ffeeuhon A‘W

M Ak, sehghed




C A USmmerRiC FLoW mo g pline
- e o O J‘a%lﬁmt.
/N “2,-"0“ Qaloul

Ur

Coor)qm*'cj o~ (l'; %)
T¥Y Velooh, womp. (I (_“-",“?:)

= T _"“{\ %‘&( ) =0

Cotmidy = L% () L L Mo _
Lottmuty r.lr(u +7‘%* - = O
o)

Cﬂd\ \llrts Mt O.ny .P(CZ.S Ja,‘hjﬁ';}' Oﬁntmv"b

WE Ve PLanar Fuow W DUR  ExAmPLeS

—
—

o




Example: Streamlines in Cylindrical Coordinates and Cartesian Coordinates
Given: A flow field is steady and 2-D in the r-@plane, and its stream function is given by

' w =V rsin@ )
To do: e

(a) Derive expressions for u, and ug¢ and convert to u and v.
(b) Sketch some streamlines for this flow field.
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Example: Streamlines in Cylindrical Coordinates
Given: A flow field is steady and 2-D in the r-@plane, and its velocity field is given by

r

To do: Generate an expression for stream function y(r,6) and slitch some streamlines.
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Example: Velocity Components and Stream Function in Cylindrical Coordinates
Given: A flow field is steady and 2-D in the -8 plane, and its velocity field is given by

u, = unknown

To do: Generate expressions for unknown velocity comppnent u, and for stream function

y (r,0).
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