Introduction to Infrared Thermography
An online, instructor-led course on thermal imaging
Introduction to Infrared Thermography is an 8-hour instructor-led training course
that provides an overview of essential concepts needed by anyone looking to put
infrared thermal imaging into practice. The class is aimed at equipping students to
conduct basic infrared thermal imaging inspections of electrical and/or mechanical
equipment as part of a proactive maintenance program. The class employs an
online, virtual classroom where you can participate in lectures and interact with the
instructor to address your questions and get critical feedback. The class addresses
the needs of tactile learners with hands-on labs and a mini-project assignment.
Quizzes and instructor interaction are used to assess progress and provide feedback
to help you master what you need to know.
This class begins your journey of learning to use thermal imaging as a sixth sense:
thermal vision. The course is structured to provide a pathway to proper
measurement practices and interpretation of measurement results to aid you in
proactive maintenance and troubleshooting of common anomalies with electrical
and mechanical equipment. The demonstrations and lecture portion of the class
provides essential infrared thermography and heat transfer concepts, operational
procedures for use of thermal imaging instrumentation, and practical strategies for
inspection of equipment assets. Hands-on lab exercises complement the lectures to
reinforce learning and to build confidence in using a thermal imager to perform
your job.
Introduction to Infrared Thermography is intended for people that will be expected
to operate a thermal imager as part of their job and often at the direction of
qualified personnel. This class is not a substitute for a 32-hour Level I Infrared
Thermography Applications certification training course, if that is a qualification you
seek. However, it does provide a condensed preview for students considering
making the larger investment in time and expense to fulfill the training,
examination, and experience requirements to achieve Level I certification. The class
is also useful as a refresher of Level I training topics for students that have
previously completed a Level I class but have not been actively working with
thermal imaging.
For group training situations, this class is also offered as an instructor-led training class conducted on-site at your facility.
For individuals that prefer an in-person training experience, the course is offered quarterly as an open-enrollment, public
training class in the greater Chicago area. The course may satisfy requirements you have for earning Continuing Education
Unit (CEU) credit. Please contact Fox River Systems with your CEU requirements and applicable agency contacts so that we
can apply and request our training classes be eligible for CEU credit.
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Course Syllabus
Training Modules

Module Description

ONLINE, INSTRUCTOR-LED TRAINING MODULES
Why Infrared Thermography?

Provides an introduction to the use of infrared thermal imagers as part of a proactive maintenance program to
improve the uptime and extend the useful life of equipment assets.

Thermal Imaging: What it is and what it isn’t

Highlights the capabilities, limitations, and misperceptions of thermal imaging tools and techniques.

Temperature

Describes methods for measuring temperature, common temperature scales, meaningful reference
temperatures, temperature unit conversions, and temperature gradients.

Heat & Thermal Capacitance

Covers fundamental concept of heat and the units of heat measurement. Relates and differentiates heat from
temperature and introduces the material property called specific heat.

Infrared Radiation & Emissivity of Materials

Addresses the 1st Law of Thermodynamics and Kirchoff’s Law without the intense mathematics. Takes a
pragmatic approach to understanding the relationship between the surface emissivity of materials, surface
temperatures, and emitted infrared radiation.

Heat Transfer Methods: Conduction

Provides an overview of conductive heat transfer and the factors that affect the rate of heat flow.

Heat Transfer Methods: Convection

Provides an overview of natural and forced convective heat transfer and the factors that affect the rate of heat
flow; evaporative moisture cooling

Heat Transfer Methods: Radiation

Provides an overview of radiative heat transfer and the factors that affect the rate of heat flow: Emissivity,
Absorptivity, and Transmission.

Reflected Temperatures

This module formally introduces the affect that the temperatures of the surrounding environment have on the
measurement of temperatures with thermal imagers.

Field of View (FOV) & Instantaneous FOV (IFOV)

This module provides insight about the trade-off relationship between the size of the Field of View and the size of
the smallest feature that can be thermally measured (IFOV)—both of which are constrained by the thermal
imager lens and the resolution of the sensor detector. Also covered: measurement vs. detection

Applying What We’ve Learned

An overview of common applications of thermal imaging with focus on proactive inspections for failure. Includes
a summary of best practices that may be employed to organize thermal inspections with measurement routes,
creation and use of inspection logs, and practices for documenting findings and other observations.

Practical Applications: Mechanical Equipment

An overview of common mechanical applications of common mechanical applications of infrared thermography,
safety considerations, required conditions for inspection, common anomalies and their thermal signatures.

Practical Applications: Electrical Equipment

An overview of common electrical applications of infrared thermography, safety considerations, required
conditions for inspection, common anomalies and their thermal signatures.

Evaluation of Problem Severity

Introduces a strategy for evaluating the severity of problems in electrical and mechanical equipment.

Thermal Imager Features & Capabilities
Introduction (Manufacturer/Model Specific)

Provides an overview of features and capabilities you need to be familiar to make full use of your specific thermal
imager: power/batteries, key imager settings, level and span control, features that support documenting an
inspection: visible light camera, audio recording, text annotations, methods for sharing images using smart phone
integration, etc.
The instructor-led sessions bookend the self-paced, online training modules. The focus of these sessions is on
student interaction with the instructor that will provide critical feedback on work, reinforce good practices
involving use of a thermal imager, and answer student questions. Because of the level of engagement that the
instructor will have with each student, the instructor-led sessions are limited to a maximum of 5 students.
Thermal Imager Operations & Menu Navigation: Covers essential operations of your thermal imager, key
measurement parameters, and checking the calibration of your thermal imager.

Operational Readiness Training
For Thermal Imagers

Capturing & Saving Images: Covers the rudimentary procedures for capturing and saving an in-focus image.
Post-Capture Image Optimization: provides an opportunity for students to get real-time instructor feedback while
the student practices the procedures for optimizing the appearance of a thermal image using color palettes and
the level and span controls with instructor feedback.
Sharing Images: Students will capture sample images and share them with the instructor to demonstrate their
ability to capture and share images with interested parties.
Report Creation Practice: The instructor will demonstrate the procedures for creating a basic thermal imaging
report. Students will be invited to create their own reports using sample images and to share with the class.

Additional Training Resources

Overview of additional free and fee-based educational resources and sample documents including: Working
Practice for infrared thermography programs, inspection logs, report samples, and more.
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