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Lesson Plans for Module 19209

Plumbing SyStemS

Module 19209 Plumbing Systems i

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.

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.

The final class is generally reserved for a brief review and the Module Examination. For information and updates 
about accessing the Module Examinations, visit www.nccer.org/testing. The passing score for submission into 
NCCER’s Registry is 70% or above for the Module Exam. Record the testing results for each trainee on the Regis-
tration of Training Modules form and submit the form to the Training Program Sponsor.

Prerequisites
Core Curriculum

Performance Tasks

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

Objectives

Learning Objective 1
• Identify basic types of plumbing systems.

 a.  Identify common types of cold water 
plumbing systems.

 b.  Identify common types of hot water 
plumbing systems.

 c. Identify other types of plumbing systems.

Module 19209 covers basic types of plumbing systems that insulation mechanics are responsible for insulating. 
Identifies and describes common types of cold and hot water plumbing systems, as well as other types of plumb-
ing systems.
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ii  NCCER – Mechanical Insulating  

Whiteboard/chalkboard
Markers/chalk
Pencils and paper
PowerPoint® Presentations for Module 19209
DVD player
LCD projector and screen
Computer
Internet access during class (optional)
Copies of the Module Examination
A short section of galvanized pipe with interior sediment 
buildup
A short section of corroded cast iron pipe
A short section of used copper tubing that is in good 
condition

One or more sections of PVC pipe
One or more sections of CPVC pipe
Blue, red, and purple samples of PEX tubing
Several different types of pipe hangers
One or more firestopping devices
One or more water hammer arrestors
One or more dielectric connectors
One or more fittings used with storm drain piping
One or more hangers and/or supports for storm drain 
piping
One or more samples of plenum-rated insulation

Safety Considerations
This module involves classroom training about various types of plumbing systems. Trainees should be re-
minded about the importance of wearing the proper PPE, following safe practices, and giving due respect to 
any hazards that may be present while working with or in the vicinity of plumbing systems. Instructors must 
ensure that trainees clearly understand these safety considerations and clarify any weaknesses to ensure 
future trainee safety.

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

The Mechanical Insulation Best Practices Guide, Thermal Insulation Association of Canada. Available at  
www.tiac.ca/en/resources/best-practices-guide

Mechanical Insulation Design Guide, National Institute of Building Sciences. Available at   
www.wbdg.org/guides-specifications/mechanical-insulation-design-guide

The following websites offer resources for products and training:

Copper Development Association, Inc., www.copper.org

Tradesman Supply, LLC. “PEX Information.” www.pexinfo.com

Piping Technology & Products, Inc., www.pipingtech.com

There are a number of online resources available for trainees who would like more information on plumbing 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 examples of both proper and improper work processes and behaviors. Be 
prepared to stop the videos at appropriate times to point out and discuss both proper and improper conduct and 
techniques.

Instructors are also encouraged to locate additional audiovisual aids available on the Internet, make personal vid-
eos, and take still pictures related to the subject matter and add them to the PowerPoint® presentations through-
out the program.

Classroom Equipment and Materials

M04_19209_LP_RevNew.indd   2 4/27/18   12:55 PM



Module 19209 Plumbing Systems 1

Section One

Plumbing SyStem identification

Safety Considerations
The following safety considerations should be emphasized when introducing trainees to the piping and 
piping insulation environment:

• Remind trainees that some forms of PPE may be required any time they are in a shop or on a job site.

Resources
Internet access during class (optional)

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

1. Identify basic types of plumbing systems.  
 a. Identify common types of cold water plumbing systems.
 b. Identify common types of hot water plumbing systems. 
 c. Identify other types of plumbing systems.

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.

Kickoff Activities
1.  Use the Jeopardy-style answers provided in the PowerPoint® presentation to check the trainees’ 

understanding of basic types of plumbing systems. Use this activity to generate a discussion about 
cold water plumbing systems, hot water plumbing systems, and other types of plumbing systems 
and their components. Point out that the upcoming classroom sessions will cover plumbing pipe 
materials, connectors, hangers, supports, and other system components, as well as insulation needs 
for these systems.

2.  Divide the class into two competing teams. Alternating between the teams, allow each one a total of 
two chances to answer the question being displayed on the PowerPoint® slide. Record any correct 
answers as they are made on chart paper. After each team has had two turns, advance to display the 
final question, which can be answered by either team. Advance to reveal the correct answers on the 
slide and compare them to the answers recorded on the chart paper. Point out that the upcoming 
classroom session will cover hot water plumbing systems and other types of plumbing systems they 
are likely to encounter.

Section 1.0.0
Identify and discuss some common plumbing systems that mechanical insulators work on in 
commercial facilities. Give examples of plumbing systems that do not require insulation. Talk about 
other plumbing systems and pipe system components that do require insulation.
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Section One

Plumbing SyStem identification

Section 1.1.0
Talk about common names used to describe cold water piping systems. Discuss why mechanical 
insulation is used on cold water piping that operates below ambient temperature. Identify and talk 
about equipment that is commonly connected with cold water piping.

Section 1.1.1
Discuss common materials used for cold water piping over the years. Talk about how some types 
of material developed problems. Discuss advantages and disadvantages of cast iron piping. Discuss 
advantages and disadvantages of copper tubing. Explain why different types of rigid plastic pipe are 
used in many modern cold water piping systems.

Teaching Tip
Obtain examples of galvanized pipe with interior sediment buildup, corroded cast iron pipe, and 
copper tubing that is still in good condition. Also obtain examples of PVC, CPVC, and PEX tubing. 
Allow the trainees to examine these samples.

Section 1.1.2
Discuss the basic layout and components of a typical cold water piping system as it enters a facility 
from an underground city water line. Talk about examples of cold water piping systems other than 
those used to supply domestic water. Discuss common conventions found in cold and hot water 
systems.

Identify and discuss the main components of a piping distribution system. Explain where piping and 
components are typically located in a distribution system. Point out that insulation is added to piping 
after the piping has been tested but before fixtures are connected.

Section 1.1.3 
Discuss additional pipe system components that insulation mechanics are likely to encounter. Identify 
and talk about pipe hangers, firestopping devices, water hammer arrestors, and dielectric connectors. 
Explain the purpose of each device and discuss its uses.

Talk about how most exposed plumbing piping and connections at fixtures do not require insulation, 
but that ADA regulations require exposed pipes at handicap accessible sinks to be insulated or covered 
to prevent contact with hot, sharp, or abrasive surfaces.

Teaching Tip
Provide examples of pipe hangers, firestopping devices, water hammer arrestors, and dielectric 
connectors for trainees to examine.
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Section One

Plumbing SyStem identification

Section 1.2.0 
Discuss how plumbing hot water is simply plumbing cold water that has been heated to between 
120°F and 150°F (49°C and 66°C), although some systems operate as high as 180°F (82°C). Explain that 
because hot water is above ambient temperature, the piping must be insulated to conserve energy, 
reduce the temperature drop throughout the system, and protect personnel. Talk about examples of 
equipment that hot water piping connects.

Section 1.2.1 
Explain how piping material is the same for hot water systems and cold water systems. Identify and 
discuss common materials used for hot water piping. Point out how PEX tubing is often color-coded 
at manifolds to distinguish hot water piping from cold water piping.

Teaching Tip
Provide examples of PVC, CPVC, and red and blue PEX tubing for trainees to examine.

Section 1.2.2 
Discuss the layout and components of a typical commercial hot water system. Identify and discuss 
commercial hot water heaters, as well as large system applications that use a separate storage 
vessel.

Discuss fuel sources that can be used for hot water heaters. Talk about how tankless water heaters 
create hot water instantly and eliminate the need for storage tanks. Explain how hot water piping 
runs beside cold water piping through a facility. Discuss how hangers, supports, anchors, and 
sleeves for hot water piping are the same as those used for cold water piping. Talk about the need 
to address thermal expansion in hot water piping.

Explain how plumbing hot water systems in commercial applications generally include recirculating 
or return piping to ensure that hot water is available at any outlet as soon as it is turned on. Discuss 
how a circulating pump is connected near the heater to keep the hot water moving in the system. 
Emphasize that the recirculating or return piping should be insulated the same as the plumbing hot 
water system. Explain how booster heaters are often used in systems that require a higher water 
temperature, such as dishwashing applications.

Section 1.3.0 
Identify and discuss other piping systems that mechanical insulation installers work with, including 
storm drain piping, condensate drain piping, piping used in reclaimed water systems, and piping in 
return air plenums.
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Section One

Plumbing SyStem identification

Section 1.3.1 
Discuss the uses of storm drain piping. Identify and talk about situations in which storm drain piping 
should be insulated. Discuss the types of piping material commonly used for storm drain piping. Talk 
about hangers, fittings, and supports that are commonly used in storm drain piping systems.

Teaching Tip
Provide examples of hangers, fittings, and supports used with storm drain piping for trainees to 
examine.

Section 1.3.2 
Explain the purpose of a condensate drain system and discuss common applications for such a 
system. Discuss how mechanical insulation is needed to control condensation that might occur 
on the drain piping. Talk about how condensate drain pipe is usually either copper tubing or plastic 
piping. Point out how other than a P-trap to prevent gas and odor from entering the facility, condensate 
drain piping typically uses standard elbows and tees.

Section 1.3.3 
Talk about what a reclaimed water system is and identify other names used to describe this type 
of system. Discuss common sources of reclaimed water as well as common uses for the treated water. 
Discuss materials commonly used to make reclaimed water piping and emphasize that the piping is 
purple color and stamped to alert people that the water is reclaimed or recycled and not potable.

Teaching Tip
Have an example of purple reclaimed water piping (purple PEX) that is stamped accordingly for 
trainees to examine.

Section 1.3.4 
Explain what a plenum is and discuss how piping used in return air plenums must meet specific 
criteria based on ASTM E 84, Standard Test Method for Surface Burning Characteristics of Building Materials. 
Emphasize how any material used in a plenum must be noncombustible or meet some stringent 
requirements that pertain to flame spreading and smoke development. Discuss how copper tubing 
meets the ASTM requirement while plastic piping typically does not meet the requirement. Talk about 
how plenum-rated insulation can be used to cover plastic piping and meet the ASTM requirement.
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Section One

Plumbing SyStem identification

Teaching Tip
Have an example of plenum-rated insulation available for trainees to examine.

Wrap Up Activities
1.  Have the trainees use the clues provided in the PowerPoint® presentation to identify the proper pipe 

system components. Encourage discussion of the correct devices, as well as similar components that 
might also be used.

2.  Have the trainees complete the 1.0.0 Session Review questions and review them with the trainees. In 
addition, have the trainees complete the Trade Terms Quiz and review the material with the trainees 
before moving on.

3.  Display the slide showing a cold water plumbing system with arrows to different components in the 
system. Have the trainees identify the components one at a time. Encourage discussion about the 
identity of the components in the system and what they accomplish. Talk about any insulation needs 
that apply to the system. This exercise is intended to encourage discussion, critical thinking, and 
decision-making.
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Module 19209 Plumbing Systems 7

module Review and examination

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.
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Module 19209 

Answer Keys

SECTION REVIEW ANSWER KEY

SECTION ONE

 Answer Section Reference Objective
 1. c  1.1.1 1a
 2. a  1.2.0 1b
  3. b  1.3.2 1c
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Module 19209 

Answer Keys

MODULE REVIEW ANSWER KEY

 Answer Section Reference
 1. b  1.0.0
 2. c  1.1.0
 3. b  1.1.1
 4. d  1.1.2
  5. a  1.1.2
 6. d  1.1.3
 7. b  1.2.0
  8. d  1.2.2
  9. a  1.3.1
 10. c  1.3.4

TRADE TERMS QUIZ ANSWER KEY

1.  Trapeze hangers
2.  Water softener
3.  Recirculating hot water
4.  Potable water
5.  Main
6.  Backflow preventer
7.  Chase
8.  Refrigeration
9.  Booster pump
10. Plenum
11. Water meter
12. Branch
13. Distribution system
14. Runout
15. Riser
16. Non-potable water
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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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