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Passive wireless sensors that enable elimination of wiring harnesses provide clear advantages for aircraft and space vehicles.  ASR&D is currently commercializing acoustic wave based sensors capable of operating in a completely passive, wireless mode.  These devices utilize the energy contained in an incident RF signal to activate the sensor, perform a measurement, and transmit a response back to the transceiver.  Due to the simplicity of these devices, only the sensor itself and an antenna are required in the location where a measurement is to be performed.  The acoustic wave devices are capable of withstanding temperatures ranging from cryogenic to almost 900C, and are inherently immune to radiation induced failure, making them ideal for use in extreme environments where semiconductor-based sensor technologies fail. 

One promising sensor technology is based on orthogonal frequency coding (OFC), a technique that allows each sensor to respond to an interrogating signal with a response signal containing both the sensor identification and the measured response.  This technology, invented at the University of Central Florida in Orlando, has been demonstrated for temperature sensing under NASA STTR contracts NNK04OA28C and NNK05OB31C, for hydrogen sensing under NNK06OM24C, and for cryogenic liquid level sensing under NNK06OM23C.  ASR&D is continuing the development of this technology in cooperation with UCF.

Potential applications for ASR&D’s sensor technology are diverse, ranging from chemical sensing in vapor and liquid phase, to temperature and pressure measurement in curing composites.  ASR&D is currently working with industrial partners to develop a wireless concrete maturity and post-cure thermal history monitoring system utilizing passive surface acoustic wave temperature sensors.  The same technology may be useful for composite curing monitoring during airframe construction.  ASR&D is also evaluating the application of wireless temperature sensors in turbine engine test rigs for NASA Glenn.  These sensors have the potential to allow engineers access to data in locations that would traditionally be inaccessible using wired sensor technologies.

This paper reviews OFC acoustic wave sensor device technology development to date, with a focus on application issues.  Information on all applications investigated under NASA contracts and industrial partnerships is summarized. 

