
 

Branchof mechanics Motion of fluids and forcesacting on bodies
in relativemotion

Fluid dynamics uses Eulerian View fixedbox control volume
where fluid continuously moves through f
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Continium Approximation

Assumes fluidmadeof continuous medium divided intosmall volumes thatare
Manytimes smaller than smallest characteristic lengthscalesofflow
Large enough contain enough molecules forstatistical averages to be
unchanged by variations in volume size
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regionwhere we can pretend
molecules don'texist

Viscocity

consider fluid element that is sheared in one direction where the top is
stuck to a surface
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and so for Newtonian fluids the shearstress t is directly
proportional to the velocity gradient where the viscosity coefficient
µ is the constantof proportionality
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Viscocity continued

Viscosity causes the shear boundary layer of slower
mowing fluid near a solid surface

Strongfunctionof temperature weak function of pressure

NewtonianFluid viscous stresses correlate linearly with
shear stress rate
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Velocity Profiles
Consider fluid flowing over curved surface
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velocity profile represents magnitude of the 2D tangentialvelocityof fluidas you move awayfrom surface in normal direction
0 velocity at surface


