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Recommended Teaching Time: 7.5 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.

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

This is a knowledge-based module; there are no 
Performance Tasks.

Objectives

Learning Objective 1
• Identify and describe the different types of 

ductwork and fittings used in HVAC systems.
 a.  Describe the types of ductwork and their 

applications.
 b.  Describe fittings used in air distribution 

systems.

Learning Objective 2
• Identify and describe the different types of duct 

applications.
 a.  Explain the differences between supply and 

return ducts.
 b.  Describe special duct applications.
 c.  Describe the common types of air 

distribution systems.
 d.  Explain the requirements for duct insulation 

and vapor retarders.

Module 19302 describes the various types of ductwork used in air duct systems and identifies the system appli-
cations in which the various duct types are used. This module helps mechanical insulating trainees understand 
the key aspects of these mechanical systems.
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Classroom Equipment and Materials

Whiteboard 
Dry-erase markers
A variety of standard marker sizes
Pencils and paper
PowerPoint® Presentations for Module 19302
Poster board
Flip chart
LCD projector and screen
Computer with Internet access
Access to the following types ducting materials:

Sheet metal (insulated and uninsulated interior)
Fiberglass ductboard
Flex duct

Module Review answer keys 
Module Examinations

Safety Considerations
This module will likely be taught exclusively in the classroom environment. However, instructors may teach 
or demonstrate portions of it in the shop or in the vicinity of functioning equipment. Electrical and mechani-
cal safety must be emphasized at all times. Trainees should be carefully observed to ensure that they wear 
the proper PPE, follow safe practices, and give due respect to the hazards of energized and operating sys-
tems. Any work performed on functioning equipment must be completed under the direct supervision of 
the instructor.

Additional Resources

This module presents thorough resources for task training. The following resource material is suggested for   
further study.

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

National Insulation Association (NIA) website offers resources for products and training. www.insulation.org

There are a number of online resources available for trainees who would like more information on air duct sys-
tems. 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 the required PPE, including respiratory protection, is required when handling 
insulation materials.

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

 1. Identify and describe the different types of ductwork and fittings used in HVAC systems.
a. Describe the types of ductwork and their applications.
b. Describe fittings used in air distribution systems.

Kickoff Activity
Provide lengths of sheet metal (with and without interior insulation), as well as assembled ductboard 
insulation sections, and flex duct. Based on their reading of the Trainee Guide, ask the trainees to 
identify applications in which each type would and would not be used.

Instructional Methods
Research has shown that varying instructional methods periodically throughout class sessions helps to 
engage and hold trainees’ attention. Strategies can include demonstrations, review of images and/or 
videos, and question and answer periods in addition to lectures. Furthermore, lectures need not always 
lead off a session. Posing questions to which trainees do not know the answer, for instance, can help 
engage them in the learning process. 

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 main kinds of air-handling ducts and the materials they are typically constructed from 
(Table 1).

Explain the differences between trunk ducts and branch ducts. Discuss the criteria used in selecting and 
sizing ductwork. 

Section 1.1.1
Explain that metal ductwork can be rectangular, round, or oval and is assembled using fittings designed 
for the purpose. Point out the importance of properly sealing and supporting installed ductwork.

Describe the different types of fittings used to connect metal ductwork. Explain how round duct 
sections are made to fit together. 

Explain what a flexible connector is and identify the uses for such connectors.

Section One

typeS Of DuctS AnD fittingS
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typeS Of DuctS AnD fittingS

Section One

Section 1.1.2
Describe the advantages and disadvantages of fiberglass ductboard.

Discuss the ductboard materials and prefabricated forms available.

Point out that fiberglass ductboard has an interior coating that prevents fibers from entering the air 
stream.

Describe how fiberglass ductboard is assembled using shiplap connections. Explain how the 
connections between ductwork sections permit sealing.

Identify the types of duct joint sealing tapes permitted by standard and fire specifications.

Section 1.1.3
Describe typical flexible duct products.

Identify the standard uses for flex duct over rigid ducting.

Explain the disadvantages of flex duct, especially its significant airflow resistance.

Note that flex duct must be supported with wide bands and crimping of the ductwork must be 
avoided.

Section 1.2.0
Discuss the sources and causes of airflow resistance in ducting systems.

Discuss the use of elbows, tees, takeoffs, and reducers in an air distribution system and how they 
contribute to airflow resistance. 

Briefly discuss the concept of equivalent length as a measure of airflow resistance. Explain that 
mechanical engineers design duct systems to minimize the number of fittings.

Section 1.2.1
Describe the functions of diffusers, registers, and grilles and how they work.

Note that grilles are typically installed at the inlet of air return ducts.

Wrap Up Activities
Have the trainees answer the 1.0.0 Section Review questions and review the correct answers with them.
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Safety Considerations
The following safety considerations should be emphasized.

• Remind trainees that the required PPE, including respiratory protection, is required when handling 
insulation materials.

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

 2. Identify and describe the different types of duct applications.
a. Explain the differences between supply and return ducts.
b. Describe special duct applications.
c. Describe the common types of air distribution systems.
d. Explain the requirements for duct insulation and vapor retarders.

Kickoff Activity

1.  Ask trainees about the air distribution systems in their own home or apartment to see what they 
know about them already. Assign trainees to do some research before the next session and answer 
the following questions:

•  Draw a rough sketch of the duct layout from an overhead point of view, including accurate duct 
sizes where possible.

•  What is the primary material of duct construction?
•  How many branch lines connected to supply outlets are there?
•  How many return air grilles are there, and what size are they?

2.  Review the trainees’ air distribution research assigned during the previous section. Have trainees 
report any unexpected findings (ductwork or insulation damage, condensation, etc.).

Instructional Methods
Research has shown that varying instructional methods periodically throughout class sessions helps to 
engage and hold trainees’ attention. Strategies can include demonstrations, review of images and/or 
videos, and question and answer periods in addition to lectures. Furthermore, lectures need not always 
lead off a session. Posing questions to which trainees do not know the answer, for instance, can help 
engage them in the learning process.

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 2.0.0–2.1.0
Introduce the general uses of air distribution systems.

Explain the differences in purpose and components between the air distribution (supply) and return 
systems.

Use the image provided to show how air is distributed to the conditioned space and is then returned to 
be processed again (heated, cooled, filtered, etc.). 

Section Two

Duct ApplicAtiOnS
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Duct ApplicAtiOnS

Section Two

Section 2.1.1
Identify the location of supply ducts in the overall air distribution system.

Explain the factors that determine the selection of duct materials.

Identify components such as fans, heaters, filters, and cooling coils that may be present in the supply 
side of the system.

Discuss when insulation is required for supply ducting and the kinds of insulation that may be 
employed.

Section 2.1.2
Explain the overall purpose of return air ducting.

Explain the purpose of mixing plenums and ducts in maintaining the quality of conditioned air.

Discuss the need for insulation in return air systems.

Describe the function of return air plenums and where they may be located.

Section 2.2.0
Briefly discuss the purpose of each of the specialized air ducts in the list in this section.

Take the opportunity to note special conditions, standards, or requirements that can affect the work of 
the mechanical insulator.

Emphasize the warning pertaining to commercial and institutional kitchen hoods.

Sections 2.3.0–2.3.1
Introduce the structural configurations of air distribution systems.

Describe the supply and return air ductwork arrangements in a typical low-pressure system and where 
low-pressure systems can be found.

Describe typical components and features found in low-pressure distribution systems.

Discuss the management of return air and its disposition in special facilities.

Section 2.3.2
Explain the differences in duct system construction in medium- and high-pressure air systems 
compared to low-pressure systems.

Describe the method for delivering high-pressure supply air to the distribution system and the 
purposes of devices such as VAV boxes. 

Refer the figures provided to discuss the differences between air handlers used in low-pressure systems 
and those for large systems.

Describe the arrangement of the supply and return air distribution in a typical high-pressure air 
system. 

Refer to Figures 19 through 25 as you describe and compare the various duct system arrangements. 
Point out and explain the use of reducers in these air distribution systems.

Discuss the insulation requirements for ducting located in specific environments.
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Duct ApplicAtiOnS

Section Two

Section 2.4.0
Explain that a temperature difference between the air conveyed by a duct and the temperature of the 
surrounding air will result in condensation forming on the ductwork.

Describe the damage that condensation can do to duct insulation, as well as the area around the 
ductwork.

Remind trainees that vapor retarders are used to provide a water-resistant barrier around the 
ductwork.

Describe the purpose of a duct liner and point out that an external vapor retarder and insulation 
material are also required.

Emphasize that regardless of temperature differences, duct insulation is generally preferred in order to 
avoid undesirable heat transfer and reduce noise.

Wrap Up Activities
Briefly review the section’s topics and ask trainees if they have any questions about the material 
covered.

Discuss the answers to the 2.0.0 Section Review. Ask the trainees if they wish to review any particular 
information from the module.
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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 19302

Answer Keys

1.0.0 SECTION REVIEW

 Answer Section Reference Objective
 1. c  1.1.1 1a
 2. a  1.2.0 1b

2.0.0 SECTION REVIEW

 Answer Section Reference Objective
 1. a  2.1.2 2a
 2. d  2.2.2 2b
 3. a  2.3.2 2c
 4. c  2.4.0 2d
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Module 19302

Answer Keys

REVIEW QUESTIONS

 Answer Section Reference
 1. d  1.0.0
 2. b  1.1.1
 3. b  1.1.2
 4. a  1.2.1
 5. c  2.1.0
 6. d  2.1.2
 7. b  2.2.0
 8. c  2.3.1
 9. d  2.3.2
 10. c  2.4.0

S





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.

NCCER Product Development and Revision
13614 Progress Blvd., Alachua, FL 32615

Email: curriculum@nccer.org
Online: www.nccer.org/olf
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