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experimentally, in order to completely describe the pressure-
time history in the compression chamber, and hence, the
pressure-release time TR‘

In an effort to express the time constant a8, analytically,
the following analysis is made. A general expression for the
equation of motion of a viscous, compressible fluid is derived
in reference (c) and can be expressed in vector form as
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where the nomenclature 1s

. . . mass density of the fluid, slugs/in?

. . . velocity vector, in/sec

e « o fluid pressure, psia

. body forces per unit mass, 1b/slug

. . . coefficient of viscosity of fluid, 1lb-sec/in?
. . . vorticity vector, sec-?

. . operator del
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The vorticity vector E i1s defined as the curl of the velocity
vector

C = VXV (8)
Combining (8) with (7) and performing the operations indicated

by the operator V¥V, we have
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If we invoke the condition of incompressibility
V. V=0 (10)

and if we consider the coefficient of viscosity to be independ-
ent of the spatial coordinates

Vu = 0 (11)

then equation (9) is simplified to the form

P = oF - VP - VT

Combining this with equation (8), we have

g.g.='f-%vp+w=v

where
V . . . 18 kinematic viscosity of fluid = %, in® /sec

Expanding equation (13) into its components in eylindrical
coordinates, we obtain the familiar Navier-Stokes equations
for a viscous, incompressible fluid
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