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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)
• Cut and attach pipe insulation using the stag-

gered-joint method of installation.

Performance Task 2 (Learning Objective 1)
• Install an outer layer over an inner layer of in-

sulation, staggering all joints and securing with 
stainless steel bands.

Performance Task 3 (Learning Objective 1)
• Fabricate and install a mitered 90-degree elbow 

cover from calcium silicate/perlite insulation.

Performance Task 4 (Learning Objective 1)
• Fabricate and install calcium silicate/expanded 

perlite insulation on a pipe tee.

Objective

Learning Objective 1
• Identify common forms of calcium silicate and 

expanded perlite insulation and describe their 
installation.

 a.  Identify and describe common forms of 
calcium silicate and expanded perlite 
insulation and how to handle them.

 b.  State calcium silicate and expanded perlite 
insulation general application considerations.

 c.  Explain how to install single- and double-
layer calcium silicate and expanded perlite 
pipe insulation.

Module 19204 focuses on the properties and application of calcium silicate and expanded perlite pipe insulation. 
Trainees will learn how to handle these materials, become familiar with standard applications of calcium silicate 
and perlite in the mechanical insulating industry, and learn how to install this kind of insulation.
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Appropriate PPE as designated 
by the instructor or training 
facility provider, including the 
following:

Safety glasses
Work gloves
Proper footwear
Hearing protection
Respiratory protection
Hard hat

Access to piping systems or 
similar mockups that include a 
pipe tee
Calcium silicate pipe insulation 
in sizes permitting layering
Corrosion-proof wire
Hand tools appropriate for 
fabricating and installing 
calcium silicate pipe covers
Stainless steel banding and 
banding tools
Performance Profile Sheets

Equipment and Materials for Laboratories and 
Performance Testing

Classroom Equipment and 
Materials

Whiteboard
Markers
Pencils and paper
PowerPoint® Presentations for Module 
19204
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 Industrial and Commercial Insulation Standards Manual, Midwest Insulation Contractors Associa-
tion (MICA).

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

Mechanical Insulation Design Guide – Materials and Systems, National Mechanical Insulation Committee 
(NMIC). www.wbdg.org

Occupational Safety and Health Guideline for Calcium Silicate. Centers for Disease Control. www.cdc.gov

There are a number of online resources available for trainees who would like more information on calcium sili-
cate and expanded perlite pipe 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 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.
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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 lesson, they should be able to do the following:

 1.  Identify common forms of calcium silicate and expanded perlite insulation and describe their 
installation.
a.  Identify and describe common forms of calcium silicate and expanded perlite insulation and 

how to handle them.
b.  State calcium silicate and expanded perlite insulation general application considerations.
c.  Explain how to install single- and double-layer calcium silicate and expanded perlite pipe 

insulation.

Kickoff Activities
Review the principles and methods for fabricating tee and wye pipe insulation coverings from tubular 
insulation. Other modules in NCCER’s Mechanical Insulating curriculum address these concepts. 
NCCER Module 19212, Trade Math and Layout, covers the mathematical and layout principles for 
intersecting cylinders similar to rigid pipe insulation.

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 calcium silicate and expanded perlite insulations, and note that they are used mainly for 
insulating hot process and equipment.

Describe the composition of calcium silicate and discuss its general properties when manufactured for 
insulating products.

Describe expanded perlite’s source and composition, as well as its properties as insulation.

Discuss the forms and sizes that calcium silicate/expanded perlite insulation is supplied in.

Section 1.1.1
Discuss the handling precautions for calcium silicate/perlite insulation. Note the behavior of these two 
types of insulation in the presence of moisture, especially during storage and handling.

Describe the typical service temperature ranges for calcium silicate/expanded perlite insulation.

Section One

CalCium SiliCate and expanded perlite pipe inSulation
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CalCium SiliCate and expanded perlite pipe inSulation

Section One

Sections 1.2.0–1.2.1
Introduce the general considerations for applying calcium silicate/expanded perlite, especially taking 
into account their density and weight.

Describe the need to adhere to the policy of staggering straight-pipe insulation section joints to 
minimize heat loss via the joints.

Discuss how to accommodate hangers and fittings attached to pipes by aligning joints to ease making 
cutouts in the insulation sections.

Section 1.2.2
Describe the installation of insulation up to welded and bolted fittings in piping systems.

Teaching Tip
Remind trainees that due to the rigidity of calcium silicate and expanded perlite, the inside surfaces of 
pipe insulation needs to be hollowed out or cut away to make room for any weldments or irregularities 
on the pipe surface. Otherwise the section won’t lie properly against the pipe.
Note that when using prefabricated covers for fittings, it’s best to install them first, then measure and 
cut the straight sections to fit.

Section 1.2.3
Review the types of finishes appropriate for calcium silicate and perlite insulation. These finishes are 
discussed elsewhere in this curriculum.

Section 1.2.4
Go over worksite considerations for insulators before beginning work and during the job. Remind 
trainees that most of these factors are applicable to all kinds of insulation.

Section 1.3.0
Describe the general method for measuring and cutting sections of straight pipe insulation in order to 
establish staggered circumferential joints. Discuss how to secure the insulation sections using twisted 
wire and the method of finishing off wire securements. 

Discuss the method for insulating pipe that includes heat tracing. Note that workers should always 
install elbow and other pipe fitting covers first, then measure and install the straight pipe sections 
between fittings.
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CalCium SiliCate and expanded perlite pipe inSulation

Section One

Section 1.3.1
Review the methods for installing insulation in way of various pipe supports. Remind trainees that 
specifications will dictate the way pipe supports and hangers are insulated.

Note that particularly heavy pipes insulated with calcium silicate supported by saddles may still 
require high-density inserts of stronger rigid material to ensure proper support of the pipe without 
damaging the insulation.

Explain that pipes subject to large ranges of expansion and contraction may require special steel 
saddles supported by rollers that contain insulation filler blocks.

Describe how to fabricate insulation for these specialized supports and the need to fill remaining gaps.

Section 1.3.2
Describe the methods for insulating fittings and valves with calcium silicate/perlite. Note the trend to 
wrap small valves and fittings in mineral fiber diapers or to use precast perlite covers.

Section 1.3.3
Discuss the need for double-layering high-temperature insulation.

Note that expansion joints become more complex with multiple layers and that staggered joints 
between layers are required for both circumferential joints and longitudinal joints.

Describe the process of securing multiple layers of insulation with stainless steel banding.

Wrap Up Activities
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 insulation. Emphasize the safe operation of tools and equipment.

Safety Equipment
Appropriate PPE as designated by the instructor or training facility provider, including the following:

Safety glasses
Work gloves
Proper footwear
Hearing protection
Respiratory protection
Hard hat

Lab Equipment

Calcium silicate pipe insulation in sizes permitting layering
Corrosion-proof wire
Hand tools appropriate for fabricating and installing calcium silicate pipe covers
Stainless steel banding and banding tools
Performance Profile Sheets

Resources
Access to piping systems or similar mockups that include a pipe tee

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

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

 1. Cut and attach pipe insulation using the staggered-joint method of installation.
 2.  Install an outer layer over an inner layer of insulation, staggering all joints and securing with 

stainless steel bands.
 3. Fabricate and install a mitered 90-degree elbow cover from calcium silicate/perlite insulation.
 4. Fabricate and install calcium silicate/expanded perlite insulation on a pipe tee.

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

laboratorieS and performanCe teSting
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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 the proper handling, measuring, and cutting of calcium silicate/expanded perlite pipe 
insulation to create coverings with staggered joints. Demonstrate the use of corrosion-proof wire to 
install the insulation, including cutting and embedding the twisted wire for a finished installation.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees cut and attach pipe insulation using the staggered-
joint method of installation. 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 the installation of a double layer of calcium silicate/expanded perlite on a straight 
pipe, emphasizing the need to stagger not only the circumferential joints in the half-sections, but the 
longitudinal joints as well (a broken joint installation). Also demonstrate the correct method of securing 
the outer insulation using stainless steel bands and banding tools.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees install an outer layer over an inner layer of insulation, 
staggering all joints and securing with stainless steel bands. Observe trainees at all times to make sure 
that they are working safely and correctly. When they have completed a task, check their work for 
accuracy and quality; request rework if necessary. This laboratory corresponds to Performance Task 2.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate the method of laying out and cutting the mitered sections of calcium silicate/expanded 
perlite pipe insulation for covering a 90-degree pipe elbow. Refer to heel-throat dimensional tables 
or demonstrate the direct measurement method for determining the required angles and cuts. 
Demonstrate the installation of the elbow half-sections using wire and finishing off the twisted wire for 
a proper finish.

laboratorieS and performanCe teSting



Module 19204 Calcium Silicate/Expanded Perlite Pipe Insulation 7

Laboratory/Performance Tasks
Under your direct supervision, have the trainees fabricate and install a mitered 90-degree elbow cover 
from calcium silicate/perlite insulation. Observe trainees at all times to make sure that they are using 
the equipment properly and safely. 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.

Demonstration
Ensure that all trainees are wearing the appropriate PPE.

Demonstrate the laying out and cutting of calcium silicate/expanded perlite pipe insulation to cover a 
pipe tee. Demonstrate the order of installing the half sections, and securing and finishing with twisted 
wire.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees fabricate and install calcium silicate/expanded perlite 
insulation on a pipe tee. Observe trainees at all times to make sure that they are using the equipment 
properly and safely. 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 4.

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.

laboratorieS and performnanCe teSting





Module 19204 Calcium Silicate/Expanded Perlite Pipe Insulation 9

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 19204

Answer Keys

1.0.0 SECTION REVIEW

 Answer Section Reference Objective
 1. d  1.1.0 1a
 2. c  1.2.3 1b
 3. c  1.3.0 1c
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Module 19204

Answer Keys

REVIEW QUESTIONS

 Answer Section Reference
 1. b  1.1.0
 2. b  1.1.0
 3. a  1.1.1
 4. b  1.1.1
 5. b  1.2.1
 6. c  1.2.2
 7. d  1.2.4
 8. b  1.3.0
 9. a  1.3.0
 10. d  1.3.1
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