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Static pressure drop by swirling flow
of an internal cooling air system
through a turbine shaft

by

TADAHARU KISHIBE, SHOJIRO KAJI

Tokyo University

ABSTRACT
High thermal efficiency of the gas turbine is dependent on high
turbine entry temperature , which is limited by the turbine blade and
nozzle guide vane materials. Cooling these components with internal
system allows their environmental operating temperature to
exceed their melting point. The cooling air is taken from the

compressor and passes through in the hollow turbine shaft.

Generally, it is assumed that any troublesome phenomenon by

swirling flow does.nol occur if the cooling air enters the hollow
shaft with the relative tangential velocity equal to zero , i.e.
absolute tangential velocity equal to the circumferencial speed

the shaft at the air inlet. In this calculation for an internal
cooling air system , however , it is observed that unexpectedly even
relative tangential velocity grows as the rotational speed of
shaft increcases, and as a result, static pressure drops remarkably.
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