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EDUCATION

University of Tennessee 2004
MS, Physics

University of Louisiana at Lafayette 2002
BS, Physics

PROFESSIONAL EXPERIENCE

Oak Ridge National Laboratory

R&D Staff Member, Building Envelope Materials Research Group,
Building Technologies Research and Integration Center 2008—Present

Lead research to develop nondestructive diagnostic testing technologies for building performance
assessment and advanced high-efficiency appliances. Support research involving advanced sensors,
advanced appliances, and envelope durability tools.

Principal investigator (PI) of current projects involving nondestructive diagnostics applied to buildings:

Measure the moisture content of wood materials inside building walls without destroying the
envelope: This is accomplished using a radar system that can probe inside the wall and determine the
moisture content of imbedded wood materials such as oriented strand board sheathing. This moisture
radar has an accuracy of £3% moisture content compared to contact style pin type meters.

Locate and measure building air leakage with minimal disruption to occupants: A variation of
background-oriented schlieren photography is applied to finding and measuring leakage through
individual leakage sites. This technology more accurately identifies air leaks than the state of the art
and can prioritize sealing efforts by identifying the largest leakage site to seal. Work is ongoing to
develop a portable device for use inside, and a drone mounted system for leakage detection on the
exterior of large commercial buildings.

Smartphone based background-oriented schlieren app that can visualize building air leakage and
industrial gas flows.

ORAU Postmasters 2004-2008
e Designed and built hyperspectral refractometer for clear liquids.

e Optimized and clinically tested an imaging based non-destructive skin cancer detector.

e Measured emission and excitation spectrum of various fluorescent and phosphorescent materials.

e Built fiber optic phosphor thermography sensors to measure temperature inside an engine catalyst.
ORISE Summer Intern Summer 2001
University of Tennessee

Graduate Teaching/Research Assistant 2002-2004
Louisiana Accelerator Center

Undergraduate Research Assistant 1999-2002

Operated metal milling machines, lathes, and other specialized equipment to manufacture precision
components used in a particle accelerator.

TECHNICAL EXPERTISE

Non-destructive diagnostic testing, imaging, refractometry, building envelopes, air leakage,
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mailto:boudreauxpr@ornl.gov

thermography, spectroscopy, thermoelectric heat pumps, data acquisition, optics, experimental design

PATENTS AND PATENT APPLICATIONS

10,494,756. Dryer appliances including an air circulation duct.
9,194,798. Imaging based refractometer for instantaneous hyperspectral refractive index detection.

18/377,580. Building leakage detector using reference-free background oriented schlieren
photography.

18/369,500. Fast Solid-State Thermal Switch with Large ON/OFF Ratio.

18/377,608. Projected patterns for enhancing background oriented schlieren photography.
18/509,721. Real-Time Evaluator to Optimize Prefab Retrofit Panel Installation.
19/210,937. Robotically and Autonomously Installed Wall Interior Spray Foam.

AWARDS

e R&D 100 Award, R&D magazine August 2024
Real-Time Evaluator for Fast and Accurate Installation of Prefab Components

e Supplemental Performance Award, ORNL September 2024
For contributions to the 2024 HUD Showcase in D.C.

e Supplemental Performance Award, ORNL December 2023
Achievements with novel building air leakage detector

e Best Paper Award (2" place), ASHRAE December 2022

“What Does it Take to “See” Air Leakage Through a Building Envelope” presented at the 2022
Buildings XV Conference

Significant Event Award, Oak Ridge National Laboratory April 2012
Classified experiment was successful
Exceptional Effort Award, Oak Ridge National Laboratory March 2006

First successful demonstration of Mueller matrix—based noninvasive skin cancer detection instrument

PROFESSIONAL ORGANIZATIONS

Voting member of ASTM Committee E06 on Performance of Buildings, since 2022
Voting member of ASTM Committee EO7 on Nondestructive Testing, since 2022

SELECTED PEER-REVIEWED PUBLICATIONS

Google Scholar statistics as of July 2025

Citations 576
h-index 13
110-index 17
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