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A Theoretical Investigation of the Compressible Flow
Through the Axial Turbo-Machines (First Report)

—Non-Swirling Fluids in Ducts—

By Shoichi Fujn

Theories of the incompressible and compressible fluids through actuator discs
placed in the cylindrical flow passages have been developed by several workers?™®.
Recently few investigators”~? have made theoretical approaches to the incompre-
ssible flow media which run in turbo-machines of the varying cross-sectional area.

Accordingly, making use of the actuator disk concept, the present author has
carried out the theoretical survey of the subsonic flows with special reference to
both the compressibility and the hub contour. As the first report, outlined here
is the basic theory for the compressible shear flows in ducts with varying hub
radii. Numerical examples are presented and discussed briefly.

It is concluded that within the realm of linear treatment the tangential
vorticity component is flowing along the main stream and attenuated by the
contraction of passages. Numerical results illustrate the marked difference between
the converging and the diverging flows, especially in the axial velocity profiles.
It also emphasizes that the radial flows occur strongly when flowing at high Mach-
number level. The present theory applied for the cylindrical duct and the classical
actuator disc theories have been compared and thereby the agreement has been
proven in their mathematical forms, although the damping coefficient of our theory

is a little smaller (about 10 per cent) than that of the classical one.
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