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Abstract

An experimental investigation was carried out
on the swirling flow-induced pressure pulsation-
sins in a pipe, connected to a swirl generator
with inlet guide vanes. The pressure fluctuati-
ons with discrete frequencies are generated at
the pipe inlet. Their frequencies are expressed
by two groups of Strouhal number. One is
0.9-1.0 and the other 0.5-0.6. When the frequen-
cies of the inlet pressure fluctuations coincide
with the natural frequencies of the pipe,
resonant pressure pulsations could be generat-
ed. Though, in this experiment, resonances due
to the higher group of Strouhal number were
not detected, severe resonances of the first
three modes due to the lower group of Strou-
hal number are observed. Accordingly, it is
that the

pressure pulsations in a pipe are considered to

concluded swirling flow-induced
be resonant phenomena caused by the Strouhal
type excitation.
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Abstract

It is said that one dimensional surge model
analysis is basically effective for the investiga-
tion of surging. Therefore this method is
sufficient for explaining quasi-harmonics or

relaxation oscillations for surge behaviour.
However, the phenomena of irregular surge
cycles or spikelike surge can be found in high
pressure ratio compressors, especially.

Such the dissimilar surge generation depends
on compressor characteristics, either progressive
stall or abrupt stall characteristics.

This paper describes that one dimensional
analysis is also usefull for the above physical
explanation.
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Abstract

Research for rolling bearings of ceramic
material has been carried out in the world since
1960’s. Those were based on the gas turbine
technology progress. The characteristics of
ceramic bearings contribute to higher tempera-
ture, higher speed and lighter weight of system.

We have also conducted research and devel-
opment of ceramic bearings for jet engine
applications. At the first step of the research,
we conducted ceramic bearings component test
by incorporating them into an accessary gear-
box ( AGB) of a jet engine. By replacing
conventional steel bearings with ceramic
bearings, AGB becomes lighter by about 5%.

The test was carried out under the condition
of over-speed, over-load and less-lubrication.
This paper describes the outline of the test and
its result.
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