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Surface Acoustic Wave (SAW) Sensing Principles

Radio Frequency (RF) Energy is converted to a SAW via the Piezoelectric effect.
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of the SAW changes are in correlation with parameters of interest.
e Substrate material and cut angle relative to crystal structure
* Inter-Digital Transducer Electrode material, geometry, and spacing
* Sensing Layer material and geometry
e Resulting surface perturbation property changes
* Mass
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Pipeline Monitoring with Passive Wireless Sensors
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NETL SAW Sensor Development
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Wireless operation compatibility
Small Size — Sensing element in cm scale
Cost Effective — Target cost < $lea
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Experimental Results from multi-
element SAW sensor array:
Optimization and testing of multi-
parameter gas (CH, and CO,) sensing
within the same sensing device

NETL Wireless Telemetry Development

- Simulation and
optimization of antennas
both internal and external
to the pipeline via COMSOL ,
and ANSYS HFSS using the “\
High-Performance

Computer cluster at NETL.

- Fabrication of planar
antennas utilizing a 2D
circuit board plotter at
NETL.

- Pilot-scale
demonstration of RF
wireless propagation
inside 70-meter steel
pipe.
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