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Fluid & Particle Mechanics

1. Conservation of Mass


Equation of Conservation of Mass (continuity):
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Conservation of Mass in vector form:
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Conservation in Mass in index form:
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Einstein’s Summation Convention: when ‘i’ appears twice, the sum 
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is taken.

Incompressible Fluids:

In many important flows, the density doesn’t change (much) ( ( = constant
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Coordinate Systems:

Cartesian:
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Cylindrical Polar:
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Note that er and e( are not constant but change with (. In fact:
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Spherical Polar:

Velocity component:

[image: image21.wmf]f

q

u

u

u

r

,

,


Unit vectors:
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More complicated because unit vectors vary with ( and (.
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