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A study of viscoelastic flow problems around bodies associated with the change
of type of the governing system of equations
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In a uniform viscoelastic fluid flow, shear waves or vorticity waves are
generated on the body surface. The radius of the propagating wavefront depends only on the
viscoelastic Mach number and determines the type of the governing equations. In contrast, the
Deborah number determines the radial profile of vorticity that can be classified into two different
types depending on the Deborah numbers. One is the diffusion-type transport when the Deborah number
is relatively small, and the other is the traveling wave-type transport when the Deborah number is
relatively high. The flow is affected by the Deborah number effect as well as by the consequence of
a change of type of governing equations. We also find that the tensile forces in the fluid play an
important role in the flow at a considerably high Deborah number.
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