Ideal Flow
Circulation: T =qV -ds

A useful quantity when dealing with rotation
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Circulation ~ net amount of rotation inside the contour.
For rigid body rotation u = —-w,y, v=wyx, and V = oy
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Potential Function ¢(x, y)

I" = 0 for irrotational flow
inside the contour
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Stream Function y/(x,y)

Represents (i = constant) a streamline
Streamline = particle path in steady flow
No flow crosses a streamline
Velocity vector is tangent to a streamline
Continuity: [V -7dA =0
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Ideal flow equations

Continuity: Oou + ov =0
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Flow Pattern

dg = %dx + —a—édy = udx + vdy
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For ¢ = constant: (dy) S for potential lines
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For y = constant: (lj =V for streamlines
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Cylindrical Coordinates

r=Ax*+y*, O=tan"(y/x)
x=rcosf, y=rsiné

Velocity component = 0¢ /(increment in component direction)
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Velocity component = O /( flow area for the component)
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Superposition: Add known solutions to get another solution.
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Fundamental flows

Uniform flow for the upstream velocity u,, v,, where

o =tan™ (v, /u,,) can be taken as the angle of attack.
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Flow in x-direction
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Source: Flow issues from a point at the rate 4 m/s.
For 2D take the width as unity.

[V -ndAd=0
- cs
_ 2w
R A= [vrd0 =2mrv,
? 0
Vr:i:—a—?— —> ¢:i—lnr
27r  Or 27

@ =constant — . circles

A 1oy A0

p=——=——t 5 =
2nr v 00 27

v =constant — radial lines




Source in Uniform Flow
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