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SUMMARY

Alternative instrumentation and methods to the traditional temperature/pressure
based seal condition monitoring techniques used in rotating type propulsion systems are
presented. These methods include determination of seal condition by direct measurement
of gas leakage, shaft speed/torque/power/resonance, and seal erosion. These techniques
are extremely powerful since they not only provide information on seal condition, but
also a host of other engine related health issues, thus minimizing the required

instrumentation while maximizing the available information regarding seal/engine
condition. '

A prime consideration fore seals is leakage. Utilizing a “global” leak detection
scheme enables measurement of leakage from seals as well as other engine components.
Such a system could identify and locate leaking specie, and eliminate sensor redundancy.
Numerous techniques are schematically described; including semiconductor chemical
sensors and optical measurement techniques. Selection of the appropriate technique is
dependent on the particular application and/or installation.

The determination of speed, torque, power and resonance of a rotating shaft
enables condition, control, and performance monitoring. A non contact fiber optic sensor
that can be utilized for these measurements is described. Torque measurement can
provides an assessment of seal of seal and bearing condition; resonance measurements
may enable isolation of the specific component. Speed measurement enables control, and
the overall performance/efficiency may be inferred from these measurements.

The measurement if seal erosion can be accomplished by spectroscopic analysis
the engines’ exhaust plume. This technique, originally pioneered for detection of rocket
engine degradation, operates by determining the identities of the (eroded) specie that pass
through and engine and out the exhaust. It is a real time system that enables early warning
of impending failure, diagnosis of component degradation, inspection/maintenance
planning, and failure analysis. Its capabilities include direct detection of wear/erosion,
and identification of eroded species/alloy/component. It is independent of engine
cycle/propellants, is a non intrusive/non contact measurement, and is flight compatible.

The techniques and technologies described in this presentation were not originally
developed for seal condition monitoring. However if the view that seal condition
monitoring is a subset of engine health monitoring is adopted, the attractiveness of using
these more complicated schemes can readily be seen.
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