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Conjugate Solutions of a Swirling Pipe Flow

Toshihiko JKEDA, Michio OHJI and Mitsuo SAKATA

Conjugate solutions of a steady axisymmetric swirling flow of an inviscid fluid
in a straight circular pipe are calculated according to the finite transition theory
proposed by Benjamin, Assuming an upstream velocity with uniform axial compo-
nent and Hamel-Oseen’s swirl component, the downstream solutions can be divided
into three classes, They are a reverse flow type, a decelerated flow type and an
accelerated flow type, and the former two types satisfy the conditions of the finite
transition from a supercritical state of flow (N>>1) to a subcritical one (N<I),
while the accelerated flow type does not satisfy those conditions. Giving several
values of the flow parameters, numerical work can be carried out by using the
Runge-Cutta-Gill method. The results show that as the swirl ratio is increased,
with the vortex core radius being fixed, the reverse flow type, the decelerated flow
type and the accelerated flow type appear in order,
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