APPH 4200
Physics of Fluids

Kinematics: Describing Fluid Flow (Ch. 3)

1. Quick Review

2. Lagrangian (material) & Eulerian (field)

3. Streamlines & Pathlines

4. Point Deformations: Stretching, Pinching, and Rotating

5. Principal Axes (Cauchy-Stokes Decomposition)



Ch. 2 Question 10
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Ch. 2 Question 11
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Kinematics of Fluid Flow (Ch. 3)

e Streamlines, pathlines, and
convective (material) derivative

e Translations, Deformation, and
Rotation of a fluid element
(Cauchy-Stokes Decomposition)



Kinematics of Fluid Flow (Ch. 3)
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Eulerian Description

(Field Variables)
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Time Derivatives
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Streamlines and Pathlines
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Streamlines and Pathlines (cont.)
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Streaklines or "Smoke Lines”
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Deformation and Flow:
Translation, Stretching, Pinching, and Rotating
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In class problem...



Simple Comments about Velocity
Gradient Tensor
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Simple Example:

Expansion/ -
Contraction
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Stretching along one Axis
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Rotation .. . s ., (onen
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Bending, Distorting, Shearing
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Example Shearing
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Simple Example #1
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Simple Example #1

(from a different point of view)
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Simple Example #2
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Simple Example #2

(from a different point of view)
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Example Principal Axes #2
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Example Principal Axes #1
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Summary:
Cauchy-Stokes Decomposition
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