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Recommended Teaching Time: 20 hours
This Lesson Plan (LP) is divided into sections that correspond to the sections in the Trainee Guide module. As you 
plan your class times, review the objectives, content, and lesson plan outline for the section you plan to teach. 
Allow sufficient class time for demonstrations, laboratories, field trips, and testing. Each class period should also 
include time for administrative tasks and periodic breaks.

Be sure to gather the required equipment, materials, visual aids, and answer keys. Using your access code, 
download the PowerPoint® presentations and Performance Sheets for this module from NCCER’s Instructor Re-
source Center at www.nccerirc.com. 

It is advisable to assign the reading of a module section prior to the classroom instruction. The Section Review 
and Module Review questions may be assigned as homework. At their discretion, instructors may assign addi-
tional homework to meet the teaching objectives.

Performance Testing may be administered at any suitable time in the course of the module training. Tasks are 
graded pass/fail. Trainee performance and proficiency during practice sessions that meets or exceeds the stan-
dards for a task can be accepted as Performance Task completion. Complete the Performance Profile Sheet for 
each trainee.

For information and updates about accessing the Module Examinations, visit www.nccer.org/testing. The pass-
ing score for submission into NCCER’s Registry is 70% or above for the Module Exam. Record the testing results 
for each trainee on the Registration of Training Modules form and submit the form to the Training Program Spon-
sor.

Performance Tasks

Performance Task 1 (Learning Objective 1)
• Apply insulation weld pins to ductwork.

Performance Task 2 (Learning Objective 1)
• Apply fiberglass board insulation to straight 

duct and seal all joints with tape.

Performance Task 3 (Learning Objective 1)
• Kerf, lay out, and install board insulation for a 

rectangular branch duct.

Objectives

Learning Objective 1
• Describe fiberglass board insulation and ex-

plain how it is installed on air ducts.
 a.  Describe the design and construction of 

fiberglass board insulation.
 b.  Explain how to install fiberglass board 

insulation on air ducts.

Module 19203 discusses the use of fiberglass board insulation for air distribution ducting. Trainees will learn 
about the characteristics of fiberglass board insulation and how to install it on ductwork using a variety of meth-
ods. Trainees will also be introduced to the attachment of weld pins.
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Appropriate PPE as designated 
by the instructor or training 
facility provider, including the 
following:

Safety glasses with side 
shields
Work gloves
Long-sleeved shirt of heavy 
material
Proper footwear
Hearing protection
Hard hat
Face shield

Adhesive insulation pins and 
clips
Approved duct tape
Construction T-squares

Elevated cutting surfaces
Insulation adhesive and 
applicators
Kerfing (V-groove) tools
Markers (e.g., Sharpie™)
Pin welding control unit and 
cables
Pin welding guns with 
appropriate collets
Rolls of pipe and tank fiberglass 
insulation
Sharp utility knives
Sheets of fiberglass board 
insulation
Tape measures
Weld pins and clips
Performance Profile Sheets

Equipment and Materials for Laboratories and 
Performance Testing

Classroom Equipment and 
Materials

Whiteboard
Markers
Pencils and paper
PowerPoint® Presentations for Module 
19203
DVD player or a computer with a DVD 
drive
LCD projector and screen
Computer with Internet access
Module Review answer key 
Module Examinations

Additional Resources
This module presents thorough resources for task training. The following reference material is recommended 
for further study.

National Commercial and Industrial Insulation Standards Manual, Midwest Insulation Contractors Associa-
tion (MICA).

Guide to Insulation Fastening (PDF), Midwest Fasteners, Inc. 2007. Available at
www.midwestfasteners.com/pdf/guide_to_insulation_fastening.pdf

The following websites offer resources for products and training:

National Insulation Association (NIA). www.insulation.org

North American Insulation Manufacturers Association (NAIMA). www.naima.org

Midwest Fasteners, Inc. (YouTube® Channel). www.youtube.com

There are many online resources available for trainees who would like more information on board insulation. A 
search for additional information may be assigned as homework to interested trainees.

Instructors should view any videos that may be identified in the Lesson Plan before using them to ensure their 
suitability. The videos can provide teachable moments in both proper and improper work processes and be-
haviors. Be prepared to stop the videos at appropriate times to point out and discuss both proper and improper 
conduct and techniques.

Instructors are encouraged to locate additional audiovisual aids available on the Internet, make personal videos, 
and take still pictures related to the subject matter and add them to the presentations throughout the program.
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Safety Considerations
The following safety considerations should be emphasized:

• Remind trainees that they must have the required PPE any time they are in the shop or job site 
environment.

Objective
When trainees have completed this section, they should be able to do the following:

 1. Describe fiberglass board insulation and explain how it is installed on air ducts.
a. Describe the design and construction of fiberglass board insulation.
b. Explain how to install fiberglass board insulation on air ducts.

Kickoff Activities

 1.  Locate the video on YouTube titled “How to Set Up C.D. Weld Pins,” uploaded by Midwest 
Fasteners, Inc. The video is 8:55 in length. This excellent vendor video covers all important aspects 
of setting up and using a CD weld gun. The video may be paused or ended at appropriate points 
in the series of presentations. Be sure to prescreen this and other videos to verify that they follow 
accepted safety practices and follow methods accepted in the industry. After the video program, 
ask the trainees if they have any questions regarding safety practices or methods, if applicable.

 2.  Ask trainees what methods they would use to find the distance around a round or an oval duct. 
Review the formula for the circumference of a circle. Draw a flattened oval (an obround shape) 
and ask trainees what basic shapes make up the shape. Provide typical dimensions for a flattened 
oval duct and have trainees attempt to calculate its circumference. Finally, ask trainees how they 
would approach covering a large-radius elbow using flat sheets of material. Inform them that all of 
these questions will be answered during class. (This activity corresponds to Sections 1.2.6 through 
1.2.10 of the Trainee Guide.)

Instructional Methods
Research has shown that varying instructional methods periodically throughout class sessions helps to 
engage and hold trainees’ attention. The PowerPoint® presentation that you received with this lesson 
plan is keyed to the sections of the Trainee Guide indicated below and has been designed for use with 
this lesson plan.

Sections 1.0.0–1.1.0
Introduce the module content and note that some of the information from NCCER Module 19202, 
Blanket Insulation for Ducts, is reviewed for completeness.

Review the key properties, materials, and construction of fiberglass board insulation—note the 
similarities and differences compared to fiberglass blanket insulation. Note how the higher density 
gives board insulation some advantages over blanket insulation.

Section One

IntroductIon to fIBerglass Board InsulatIon
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IntroductIon to fIBerglass Board InsulatIon

Section One

Section 1.1.1
Review the types of facings and jacket commonly provided with fiberglass board insulation. Briefly 
discuss where board insulation might be installed and typical finishes applied.

Sections 1.2.0–1.2.1
Discuss the things that need to be considered before insulation work begins. Note that these factors are 
true for any type of insulation.

Summarize the general order of installation on a system, noting significant exceptions that may exist or 
occur during the work.

Section 1.2.2
Discuss the job preparations that should be made, including providing for an adequate work area and 
evaluating the work to make most economic use of materials.

Note that the way insulation is applied may be dictated by what is and is not visible from occupied 
spaces. Describe in general how to measure and cut fiberglass board insulation.

Section 1.2.3
Explain and demonstrate how to insulate standing seams in rectangular duct with board insulation.

Section 1.2.4
Describe the general steps for wrapping rectangular ductwork using kerfed board insulation.

Introduce and demonstrate the V-groove kerfing tool. Note that each tool is designed and sized to work 
with specific insulation thickness.

Explain and demonstrate how to measure, lay out, and kerf fiberglass board insulation to fit a 
rectangular duct.

Section 1.2.5
Spend some time introducing the pin-welding equipment. Identify all the parts, their functions, 
precautions for use, and operation. Describe the setup of an insulation pin pattern appropriate for the 
intended insulation attachment.

Describe and demonstrate the positioning and impaling of board insulation on insulation pins, and 
explain how to finish off the work by clipping the pins.

Explain how to insulate duct standing seams that are taller than the insulation thickness.

Explain the differences in the use of cupped-head weld pins compared to standard weld pins. 
Demonstrate the application of insulation with cupped-head weld pins.

Section 1.2.6
Describe the steps to insulate a radiused rectangular duct elbow. If you have not already done so, 
introduce pipe and tank insulation and compare it with standard board insulation.
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IntroductIon to fIBerglass Board InsulatIon

Section One

Section 1.2.7
Review how to obtain the circumference of round and flattened oval cylinders (pipes and ducts). 
Explain the steps for calculatng the required length of pipe and tank insulation material to snugly wrap 
a duct, including a seam tab. Make frequent reference to the figures in the presentation. Describe how 
to install pipe and tank insulation using an approved securement method.

Section 1.2.8
Explain how a mitered elbow is constructed.

Explain the general steps for laying out the gores of insulation for a mitered elbow. Make frequent 
reference to the figures in the presentation.

Explain that multiple gores can be nested on a roll of pipe and tank insulation to conserve material.

Discuss how the procedure for fabricating insulation covers for a mitered cylindrical duct elbow must 
be modified for flattened oval ducting.

Section 1.2.9
Define a duct lateral and identify the typical geometries these can take. Discuss the basic approach to 
insulating a lateral joining a main trunk duct at an angle. Emphasize that the edges of the lateral’s side 
sections of board must be beveled to fit the joint at the seams where the lateral joins the main trunk.

Section 1.2.10
Describe the tape method for sealing seams in fiberglass board insulation. Explain that if specifications 
permit, tape may be used to cover staples, cuts, and punctures.

Describe situations where corner beading may be required under finish tape. Briefly describe the use of 
mastic to seal board insulation. Explain the method of application and the use of reinforcement mesh if 
required.

Wrap Up Activities

1.  Ask trainees if they have any questions about the material covered. Quiz them on some of the more 
technical details and precautions they learned.

2.  Have the trainees answer the 1.0.0 Section Review questions and review the correct answers with 
them. Ask trainees if they have any questions about the material covered.
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Safety Considerations
The following safety considerations should be emphasized:

• Remind trainees that they must have the required PPE any time they are in the shop or job site 
environment.

• Consistently remind trainees of the hazards associated with using tools and equipment while 
performing work with electrical equipment and edge tools. Emphasize the safe operation of tools, 
equipment, and the need to maintain an awareness of electrically energized equipment.

Safety Equipment

Appropriate PPE to include the following:
Safety glasses with side shields
Work gloves
Long-sleeved shirt of heavy material
Proper footwear as designated by the instructor or training facility provider
Hearing protection as designated by the instructor or training facility provider
Hard hat as designated by the instructor or training facility provider
Face shield as designated by the instructor or training facility provider

Classroom and/or Lab Equipment

Adhesive insulation pins and clips
Approved duct tape
Construction T-squares
Elevated cutting surfaces
Insulation adhesive and applicators
Kerfing (V-groove) tools
Markers (e.g., Sharpie™)
Pin welding control unit and cables
Pin welding guns with appropriate collets
Rolls of pipe and tank fiberglass insulation
Sharp utility knives
Sheets of fiberglass board insulation
Tape measures
Weld pins and clips
Performance Profile Sheets

Objectives
These laboratory sessions are intended to support Learning Objective 1.

laBoratorIes and Performance testIng
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Performance Requirements
Under the supervision of their instructor, trainees should be able to complete, the following 
Performance Tasks:

 1. Apply insulation weld pins to ductwork.
 2. Apply fiberglass board insulation to straight duct and seal all joints with tape.
 3. Kerf, lay out, and install board insulation for a rectangular branch duct.

Instructors are reminded that trainee performance during practice and laboratory sessions can be used 
for verification of Performance Task completion.

Instructional Methods
These sessions are devoted to practice, laboratories, and/or the Performance Tasks required for this 
module. As a result, no PowerPoint® slides have been developed for these sessions. Throughout these 
activities, ensure that trainees wear the proper PPE and exhibit safe working habits.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to check out, properly assemble, and use an insulation weld-pin gun kit. Be sure to 
emphasize the proper choice of collet, positioning of the foot and guide, and establishing proper pin 
protrusion before use. Demonstrate the proper spacing and pattern for applying board insulation weld 
pins.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees prepare a weld pin gun for operation and apply 
insulation weld pins to ductwork. Observe trainees at all times to make sure that they are using the 
tools safely and correctly. When they have completed a task, check their work for accuracy and quality; 
request rework if necessary. Have the trainees properly prepare the tools for storage. This laboratory 
corresponds to Performance Task 1.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to measure rectangular and round duct for application of fiberglass board insulation 
and cut board and pipe and tank insulation to the proper lengths, including a seal tab. Demonstrate the 
use of a kerfing tool and the installation by staple and weld pin securements as applicable. Demonstrate 
the use of approved sealing tape that matches the insulation jacket to produce a professional finished 
appearance.

laBoratorIes and Performance testIng
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laBoratorIes and Performance testIng

Laboratory/Performance Tasks
Under your direct supervision, have the trainees lay out, cut, and install fiberglass board and pipe 
and tank insulation, install it on rectangular and round ducts, and properly seal the exposed seams. 
Observe trainees at all times to make sure that they are using the tools safely and correctly. When they 
have completed a task, check their work for accuracy and quality; request rework if necessary. Have the 
trainees properly prepare the tools for storage. This laboratory corresponds to Performance Task 2.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate how to measure, lay out, and cut the sections of fiberglass board insulation for a 
rectangular lateral or branch duct, including the use of a V-groove kerfing tool. Demonstrate how to 
seal the seams between the main trunk duct and the lateral.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees kerf, lay out, and install fiberglass board insulation 
on a rectangular branch duct. Observe trainees at all times to make sure that they are using the tools 
safely and correctly. When they have completed a task, check their work for accuracy and quality; 
request rework if necessary. Have the trainees properly prepare the tools for storage. This laboratory 
corresponds to Performance Task 3.

Wrap Up Activities

1.  Ensure that tools and equipment are properly cleaned and returned to their proper storage locations. 
Pick up and dispose of trash and waste.

2.  Gather the trainees together. Ask them if they discovered anything during the lab sessions that 
was new or different from what they have learned previously. Ask them if they now feel confident 
in using the tools covered in this session. Stress the importance of following the required safety 
precautions when working with the tools.
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Module Review
Ask the trainees if they wish to review any particular information from the module. Have the trainees 
complete the Module Review at the end of the module. Alternatively, if the Module Review was 
assigned as homework, have them retrieve their answers.

Review the answers to the Module Review prior to administering the module exam. Ask again if the 
trainees need clarification on any particular knowledge areas.

Examination 
Administer the module exam. As they begin, remind trainees that they must answer at least 70 percent 
of the questions correctly to pass the module exam.

Wrap Up Activities
Ask the trainees if there were any problem areas on the exam that they wish to discuss, and ask them 
to identify a favorite and least favorite part of this module. As an alternate or if time allows, briefly 
introduce the next topic in your planned teaching sequence.

Instructor
Record the testing results as required. The results for exams administered through online testing 
systems are recorded automatically in the Registry System.

module revIew and examInatIon
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Module 19203

Answer Keys

1.0.0 SECTION REVIEW

 Answer Section Reference Objective
 1. b  1.1.0 1a
 2. c  1.2.6 1b
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Module 19203

Answer Keys

REVIEW QUESTIONS

 Answer Section Reference
 1. d  1.1.0
 2. a  1.1.0
 3. c  1.1.0
 4. d  1.1.1
 5. b  1.2.1
 6. a  1.2.2
 7. d  1.2.3
 8. b  1.2.4
 9. a  1.2.5
 10. b  1.2.7





NCCER makes every effort to keep its textbooks up-to-date and free of technical errors. We 
ap pre ci ate your help in this process. If you find an error, a typographical mistake, or an in-
ac cu racy in NCCER’s curricula, please fill out this form (or a photocopy), or complete the on-
line form at www.nccer.org/olf. Be sure to include the exact module ID number, page num-
ber, a detailed description, and your recommended cor rec tion. Your input will be brought 
to the attention of the Authoring Team. Thank you for your assistance.

Instructors – If you have an idea for improving this textbook, or have found that additional 
materials were necessary to teach this module effectively, please let us know so that we may 
present your suggestions to the Authoring Team.
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