Chap 3. KINEMATICS OF FLUID
MOTION

3.1 Steady and Unsteady Flow, Streamlines,
and Streamtubes

e Description of fluid motion
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e Steady and unsteady flow

Steady flow (ZET#):
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e Streamline (Jii#ff)
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e Streak line

e Path line
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3.2 One, Two, Three—-Dimensional Flows
(Read text)

3.3 Velocity and Acceleration

- Velocity: U= ui —I—V]+WE
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- Acceleration: a= axi+ay]+azk
— L

_du dv _dw
Tdt Tgr e
du ou ou ou  ou
X L = — +U—+V—-"-+W—
dt o ox oy oz
_total “local ~— g
acceleration accel. =C0n\1ect|ve
(following accel.

fluid particle)



3.4 Circulation, Vorticity, and Rotation
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e Vorticity(&): Circulation per unit area
= (dI" for differential size of
element of dxxdy)/dxdy
(Read text)
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e Rotation(w): Angular velocity of a fluid
particle
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Vorticity  Rotation = Average angular velocity

If £#0, rotational flow
If £=0, irrotational flow (|3 A &)
— Velocity potential exists.

— Potential flow = irrotational flow
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