FORCES

SURFACE FORCES: Forces in the fluid which
act on a solid or imaginary surface. These
forces are specified in terms of an intensity
or stress(force per unit area).

Local: Pressure
Shear (friction ) stress
Total or Resultant: Lift, Drag, etc.

BODY FORCES: Forces that act on the mass of
- the fluid. We will only deal with gravity.
Body forces are given in terms of force per
unit volume.

¥ = Specific Weight = Weight/V olume
= lbs/cubic feet or newtons/cubic m

Force =¥ x volume
€ = Density = mass/volume

= slugs/cubic ft or kgs/cubic m
¥ = e ?



STRESS

STRESS: Force per unit area of surface — N/m**2.
Can be normal and tangential components.
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The normal component is unique. The tangent component
requires an angle or can be given as two components.
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STRESS NOTATION
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STRESS TENSOR

STATE OF STRESS: In general requires three components
(normal and two shears) on each of three mutually
perpendicular surfaces for a total of nine components.
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Stress is a Second Order Tensor, has nine components.

Vector: First Order Tensor, has three components.
Velocity: Vx, Vy, Vz

Scalar: Zero Order Tensor, has magnitude only.
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STRESS  STRAIN

NORMAL STRESS ~» ELONGATION
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Unsteady viscous
compressible flow

Parabol

Navier-Stokes No Thin-layer
egs. streamwise N-S eqgs.
vISCOUS terms 8p _
5n Boundary
layer eqs.
Viscosity = 0
Laplace eq.
Vorticity = 0 i
._ Density = Const. Density = Const.
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