ME 326 - Intermediate Muid Mochanies - Sieekson

Stream Funciion and Vorticlly - erksen

Stream Function, Yorticity
and Irrotational Flows

Goodarz Ahmadi

Department of Mechanical and Aeronautical Engineering
Clarksom University
Potsdam, NY 13699-5725

ME 326

Outline

e Stream Function

* Vorticity

* Nondimensional Equations
* Creeping FLows

* Velocity Potential

* Irrotational Flows

* Flow Net

ME 326 G. Ahmadi

Stream Function Sk

Streamlines Clarkson

'mpressible Fl.

Cartesian -~ ou oV
Coordinates .——_> V-V=—"t+—=0
oX oy
Define Stream 0 0
Function .:> u= % V= —a—\)l(j

l—_—} u, v _ Oy 62\|1_O
OX 0y 0OXoy oxoy

ME 326

Streamlines are curves that are
tangent to the velocity vector field.
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Vorticity and Angular Velocity Clarkson
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Navier-Sfolies Equation Sksen
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Dimensionless Equations Gerisen
Scaling
Length L {L}
Speed U, {L/T}
Frequency f {1/T}
Pressure P,-P, {M/LT?}
Gravity g {L/T?}
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Dimensionless Equations Sarksen
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Irrotational Flow
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Creeping Flow Equations Carksen
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For Re<<1, the Navier-Stokes Equation can

be simplified to
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Drag on a sphere
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A flow is irrotational if

VxV=curlV=0

For Two-Dimensional Flows
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Irrotational Flow
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For Irrotational Flows

oy OX
Bernoulli’s Eq.
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Irotational Flows - VelocHty Potential Clarkson
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Irotational Florws - Velocity Potenfial Glerksen
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Streamlines and Potential lines are related.
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Streamlines and Potential lines are orthogonal.
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Uniform
Flow
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Stream Funcllon and Vorlicity  ciusen

Concluding Remarks

e Stream Function & Streamlines
* Vorticity & Angular Velocity

* Velocity Potential

e Irrotational Flows

* Flow Net

Stream Functlon and Yorticity
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