Differential Expressions in Cartesian Coordinates

Velocity: V =i + Y + uk

Gradient: Vp = g—l + 2—23 + %k
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Incompressible Navier-Stokes Eq.: D_‘t/ + (V : V)V = —% + 4 + vV
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X-momentum: pD—z = gp + puV%u + pg,
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y-momentum: pD—: = —6—y + uV? + pg,
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z-momentum: pD—Z) = —6—1; + uV%w + pg,
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Two-Dimensional Cartesian Coordinates

- - Ou Ov
Continuity: V-V = e + 3_y =0
xX-momentum:
P[E u% + va—y] = "%
y-momentum:
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Viscous Shear Stresses: 7, = Q;Lg—z Tyy = QMg—Z Ty =0
) ov = Ou
Off-Diagonal: 7,, = u[% + a_y] Tee =0 7y, =0



