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This paper will clarify some of  the structural measurement challenges of NASA’s Space Shuttle and Crew Exploration Vehicles.  It will address how wireless instrumentation has helped in the past and what has gone unmeasured on Shuttle due to various limitations. Finally, it will address the needs of the CEV program that will not be met with the current traditional wired systems, unless reliable wireless systems can be added and modular avionics interfaces are provided to accommodate the evolving needs that are a realistic part of past and future space vehicle programs.
The Space Shuttle Program is a mature and aging system which is both operational and developmental in nature.  Hence, the technical community that supports this system in the areas of structural dynamics and loads needs access to flexible and robust sensors with low operational impacts.  The operational impacts include the obvious mass, power, storage, volume, and cost parameters and the non-obvious safety, schedule, and flight-certification parameters.  Traditional wired sensor systems have proven to be incapable of fulfilling these needs in the presence of these operational impacts, which results in a lack of data in both the historical and the as-needed time frames.  Therefore the technical community must maintain highly conservative engineering approaches, entertain risk acceptance discussions, and continue to respond to previously undiscovered loads issues.  The recent use and success of wireless sensor packages on some Orbiter components has proven to be an indication that this situation exists due to a lack of community acceptance not due to a lack of technical solutions.  The presentation will review some recent examples of sensor needs and the inability to fill those needs with traditional sensors.  

The Orion CEV is currently under design.  The design and mission planning are constantly changing targets.  The CEV is expected to have a huge range of operational missions including long periods of on-orbit dwell.  Also certain systems must perform their intended function at critical times or a mission will be lost and a crew will not return.  The CEV is also expected to see some of the most challenging environments seen by manned space systems.  The system must be developed in a budget-constrained environment which does not allow room for re-design or over-design.  Hence the technical community needs access to a significant suite of instrumentation on test flights, a consistent and sufficient sensor suite on operational flights, and the ability to instrument structures on an as-needed basis.  Unfortunately, the test and operational flight planning is based on traditional wired systems with significant footprints, power needs, and mass impacts.  The key to breaking out of the downward spiral, which is plaguing the Shuttle system, is to invoke the current state-of-the-art technologies.  This presentation will provide some of the most recent examples of instrumentation  challenges that are being made due to traditional wired sensor technologies.
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