ELEMENTARY FLUID MECHANICS REVIEW

The subject of fluid mechanics is usually divided into fluid statics and fluid dynamics. In static
fluids, the only force exerted by the fluid is a pressure force normal to the surface. The basic equation
is F = [,., pdA, and the pressure may be found by the fundamental equation of hydrostatics:
dp =-ydz. Fluid dynamics problems are solved using conservation of mass, energy, and momentum.

Elementary fluid mechanics problems usually deal only with incompressible fluids in either the
static or the steady, one-dimensional flow condition. There are five general categories of problems:
three types of forces (hydrostatic, dynamic, and viscous) and two types of flow (confined and
unconfined). Many complicated problems involve several categories.

Almost all equations found in fluid mechanics textbooks and handbooks were derived using
certain simplifying assumptions. Do not use an equation unless you are sure that in making these
assumptions you are not introducing an intolerable error to the accuracy of your answer. Check the
answer to insure the assumption was valid. For example, if you use a laminar flow equation to find
the velocity in a pipe, check the Reynolds' number using that velocity to be sure that it is within the

laminar range.

HYDROSTATIC FORCES AND PRESSURES

A For incompressible fluids, the fundamental equation (dp = -ydz) simplifies to:

p + yz = constant.

B. The only force exerted by a static fluid is a pressure force normal to the surface:

F= [,.. pdA = volume of pressure prism. If the fluid is incompressible, the force on a
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submerged plane area is equal to (pressure at the centroid) x (area) and is located below the centroid

a distance of

e. L
yA
C. The horizontal component of the force on a submerged curved surface is equal to the force
on the area projected on a vertical plane.
D. The vertical component of the force on a submerged curved surface is equal to the weight of

the fluid (real or imaginary) above the surface.

E. Draw a free body diagram and use the basic equations of static equilibrium: ZF = 0 and
IM=0.

F. The buoyant force on a body is equal to the weight of the volume of fluid displaced by the



