






































1.3 The back _pressure

The cascade model, as described, will not produce
a static pressure increase. The shock wave system has to be
forced to produce a static pressure rise by applying a back

pressure.

A different shock configuration will be obtained in the

cases of low and high back pressures.

The shock wave system in a supersonic cascade is
divided into two parts. They are the channel shock, main
contributor in the loss and static pressure rise, and the inlet
shock degenerating into the M_ line under influence cof the

expansion waves.

Shock wave shape and blade pressure distributions
are easily predicted at no back pressure, using the oblique
shock relations and the characteristic method. Good agreement
with experiment is obtained. Some conditions will result in a

turbine operation of the cascade, i.e., My > M;.

At medium and high back pressure positions, the outlet
flow becomes soric or subsonic. The shock strength is increased
and serious shock wave - boundary layer interaction appears.

A careful prediction of the flow and cascade performance becomes
very difficult due to the strong dependency of the shock and
flov model on blade shape, cascade geometry and back pressure.

An example of shock pattern-back pressure influence
is shown in Fig.l4 which is deduced from schlieren observations.

The oblique shocks of the channel are gradually
transformed to a normal shock as they move upstream. The straight
entrance simplifies the problem as in principle the flow comes

in parallel to the suction surface and the shocks which are






































































| ~e——

































