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Lesson Plans for Module 19311

Jacketing Fabrication—Vessels

and

Equipment

Module 19311 discusses the materials and methods for installing sheet-metal insulation jacketing on larger mechanical structures such as vessels and equipment. Information about jacketing materials from Module 19310,
“Jacketing Fabrication—Piping and Fittings” is reviewed in this module. However, it includes information applicable to vessels and equipment and omits information applicable only to piping systems. This module includes detailed technical instructions for the layout of complex geometric jacket patterns that some trainees may
struggle with.

Objectives

Performance Tasks

Learning Objective 1

Performance Task 1 (Learning Objective 2)

•

•

Describe jacketing materials and general installation considerations.
a. Describe common jacketing materials and
their function.
b. Describe general sheet-metal jacket
installation considerations.
c. Describe various methods of cutting and
forming jacket materials.

Install roll-type jacketing on a vessel using
screws or bands for securement.

Performance Task 2 (Learning Objective 2)
•

Install sheet jacketing on a vessel using screws
or bands.

Performance Task 3 (Learning Objective 2)
•

Lay out and install gores on a vessel head.

Learning Objective 2
•

Explain how to install jacketing on vessels and
equipment.
a. Describe general vessel sheet-metal jacketing
considerations.
b. Explain how to install roll-type jacketing.
c. Explain how to install sheet and corrugated
jacket.
d. Explain how to fabricate and install gored
and standing-seam vessel heads.

Recommended Teaching Time: 25 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 Resource 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 additional 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 standards 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 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 Registration of Training Modules form and submit the form to the Training Program Sponsor.
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Safety Considerations
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 unseen hazards. Any deficiencies must be
corrected to ensure future trainee safety. All practice sessions and Performance Tasks must be completed
under your direct supervision.
When trainees are exposed to insulating materials, they must wear the proper protective clothing and respiratory equipment.
Caution must be exercised when handling and using tools such as staple guns and cutting tools.

Classroom Equipment and
Materials

Equipment and Materials for Laboratories and
Performance Testing

Whiteboard
Markers
Pencils and paper
PowerPoint® Presentations for Module
19311
DVD player or a computer with a DVD
drive
LCD projector and screen
Computer with Internet access
Module Review answer key
Copies of the module examination (for
paper-based exams)
Performance Profile Sheets

Appropriate PPE as designated
by the instructor or training
facility provider, including the
following:
Safety glasses with side
shields
Cut-resistant work gloves
Long-sleeved shirt of heavy
material
Proper footwear
Hearing protection
Hard hat
Face shieldAccess to basic
sheet-metal shop tools (e.g.,
brakes, beaders, crimpers,
sheet-metal shears, edgers,
etc.)
Access to vessels, tanks,
or other large insulated
mechanical equipment or
equivalent laboratory mockups
Banding seals
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Banding tensioners
Bungee cords, long
Construction levels
Construction squares
Drafting battens, flexible
Hand drills, drill bits, and nut
drivers
Jacket sealant mastic and
applicators
Markers, permanent
Metal securement banding
Rulers, metal
Sheet-metal jacketing in sheet
form
Sheet-metal jacketing in roll
form
Sheet-metal screws
Sheet-metal shears, straight,
right, and left
Standard hand tools
Tape measures
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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 Association (MICA).
National Insulation Association (NIA) website offers resources for products and training.
www.insulation.org.
Mechanical Insulation Design Guide, National Institute of Building Sciences. Available at
www.wbdg.org/guides-specifications/mechanical-insulation-design-guide.
Installation Guidelines for ITW Insulation Systems Metal Jacketing Used on Insulated Pipe, ITW Insulation
Systems. 2016. Available at www.itwinsulation.com
Aluminum Deep Corrugated Sheets, ITW Insulation Systems. 2015. Available at www.itwinsulation.com
There are a number of online resources available for trainees who would like more information on jacketing
fabrication for vessels and equipment. 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 videos, and take still pictures related to the subject matter and add them to the PowerPoint ® presentations throughout the program.
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Section One

Metal Insulation Jacketing and Installation Considerations
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 jacketing materials and general installation considerations.
a. Describe common jacketing materials and their function.
b. Describe general sheet-metal jacket installation considerations.
c. Describe various methods of cutting and forming jacket materials.

Kickoff Activities
Locate the video on YouTube titled “RAMS-2010 24 Gauge Crimper/Beader - www.RamsEquipment.
com” uploaded by ramsequipmentcom. The video is 2:44 in length.
This product demonstration video by RAMS Equipment provides a good overview of beader-crimper
tools that a mechanical insulator may encounter in vessel jacketing fabrication.
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, ask the trainees if they have any questions regarding
safety practices or methods, if applicable.

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 1.0.0–1.1.1
Introduce the topic of rigid sheet-metal insulation jacketing.
Summarize the types of sheet-metal products available for various applications.
Describe the main types of sheet-metal jacketing commonly used for vessel and equipment insulation
applications.

Section 1.1.2
Identify the common sheet-metal jacketing accessories such as banding, seals, fasteners, and sealants.

Section 1.2.0
Discuss in some detail the various things to consider when fabricating and installing sheet-metal
jacketing.
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Section One

Metal Insulation Jacketing and Installation Considerations
Sections 1.3.0–1.3.1
Introduce the various tools required for cutting and forming sheet metal for jacketing.
Describe the operation of representative shop tools used for cutting sheet metal. The ideal case would
be to demonstrate their operation in a shop setting.
Discuss and demonstrate the method for cutting sheet metal with a razor knife. Demonstrate the use of
electric metal shears if available.

Section 1.3.2
Describe the operation of various tools used to form sheet metal as vessel jacketing. Again, physically
demonstrating their operation would be ideal.

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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Section Two

Installing Vessel Sheet-Metal Jacket
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:
2. Explain how to install jacketing on vessels and equipment.
a. Describe general tank and vessel sheet-metal jacketing considerations.
b. Explain how to install roll-type jacketing.
c. Explain how to install sheet and corrugated jacket.
d. Explain how to fabricate and install gored and standing-seam vessel heads.

Kickoff Activities
1. Poll your trainees on the kinds of challenges might be encountered installing jacketing on large
vertical or horizontal vessels. Consider prompting them with some of the following:
• Handling metal sheets at elevations above ground level
• Dealing with pipes or penetrations
• Circular or longitudinal flanges/frames
• Order of jacket installation
If available, include in your presentation “before” photos of tank, vessel, or equipment jacketing jobs
you have worked.
2. Locate the video on YouTube titled “Hand Cutting Sheet Metal Tutorial,” uploaded by Natoli Panel
Creations. The video is 8:52 in length. This video presents an important set of skills when working
with sheet metal—knowing the correct tools and methods to use to obtain a neat, professional cut
in sheet metal. 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, ask the trainees if they have
any questions regarding safety practices or methods, if applicable.
3. Locate the video on YouTube titled “How To Install Standing Seam Metal Roof,” uploaded by
coolflatroof . The video is 16:31 in length. While the main topic of this session is jacketing elliptical
vessel heads, understanding the construction and installation of standing seam vessel head jacket
is also important. Methods and fastenings are covered. You should preview the video and identify
sequences that will apply to your lesson objectives. 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, ask the trainees if they have any questions regarding safety practices or methods, if
applicable.

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.
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Section Two

Installing Vessel Sheet-Metal Jacket
Sections 2.0.0–2.1.0
Introduce the topic of fabricating and installing jacket on vessels and equipment.
Discuss in some detail the factors that an insulation mechanic should consider when installing
insulation jacket on vessels or equipment.

Sections 2.2.0–2.2.1
Introduce the topic of estimating and installing roll-type sheet-metal jacket on a vessel sidewall. Review
the considerations for making an estimate.
Discuss and work through the provided steps for obtaining vessel dimensions and creating an estimate
of the materials and accessories required to jacket the sidewall of a cylindrical vessel.

Teaching Tip
Take time to go through the calculations required for the estimation example. Explain how certain
vessel dimensions are used and point out any assumptions that are made.

Section 2.2.2
Describe the structure and arrangement of a typical vertical vessel. Note that the insulation, fittings,
attached pipes, and supports may create interference with the jacket installation.
Explain the steps for installing sheet-metal sidewall jacket on a vertical vessel. Be sure to explain the
cautions and notes provided in the Trainee Guide to ensure a good outcome of the work.
Demonstrate the fabrication of S-clips and show how they are used to support the upper courses of
sidewall jacket.
Explain the general approach to fitting jacket around pipes, brackets, and other insulation penetrations
and obstructions.

Teaching Tip
Refer to NCCER Module 19310, Jacketing Fabrication—Piping and Fittings, which provides detailed
methods for fitting sheet-metal jacket around insulation penetrations.

Section 2.2.3
Describe the similarities and differences to jacketing a vertical vessel when installing jacket on a
horizontal vessel sidewall.
Emphasize that roll jacket must be installed to ensure shedding of water and weather. Note the
importance of seam sealant in this type of installation.

Section 2.3.0
Discuss the factors that are more applicable to flat- and corrugated-sheet jacket materials when
installing them on vessels and equipment.
Emphasize the lapping standards and securement methods that are unique to corrugated sheet-metal
jacket.
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Section Two

Installing Vessel Sheet-Metal Jacket
Section 2.4.0
Review the various types of vessel heads. Define the trade terms associated with vessel heads to be sure
that trainees understand what they mean during the session.

Teaching Tip
The shapes of tank heads are described in more detail in the feature titled “Vessel Heads: Know Your
Shapes” in the Trainee Guide. While trainees are not tested on this material, it would be worthwhile to go
over the meanings of the names for the head shapes to help them understand the differences in shapes.
Summarize the methods for jacketing vessel heads and introduce the topic of developing jacket gores.

Section 2.4.1
Explain how to obtain the required vessel dimensions and to determine the number of gores, if not
specified otherwise.
Go through the steps for developing vessel head jacket gore template. Refer frequently to the
corresponding PowerPoint® slides.
Describe how to develop and fabricate the centerpiece.
Describe how to make the necessary allowances for edge beads and crimps in the gore template.
Describe steps for fabricating the jacket gore segments.
Distinguish between the first and last gore-segment edge preparations, and those of the other gore
segments.

Section 2.4.2
Discuss how to install the sheet-metal gores on a vertical insulated vessel’s head.
Describe the fabrication of the center cap and beauty bands.

Section 2.4.3
Describe the similarities and differences when installing jacket on a horizontal vessel’s head compared to
a vertical vessel.

Section 2.4.4
Note that the vessel head may have penetrations or other interference, which will require accurate
cutting and fitting of the jacket gores. Remind trainees that the goal is a neat, functional, and attractive
finish.

Wrap Up Activities
1. Ask trainees if they have any questions about the material covered.
2. Provide your own example of estimating materials from an actual project you are familiar with. If
possible, provide photos of the project to help ground the session in the real world.
3. Review the differences between roll, flat, and corrugated sheet-metal installation practices.
4. Have the trainees answer the 2.0.0 Section Review questions and review the correct answers with them.
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Laboratories

and

Performance Testing

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 as designated by the instructor or training facility provider, including the following:
Safety glasses with side shields
Cut-resistant work gloves
Long-sleeved shirt of heavy material
Proper footwear
Hearing protection
Hard hat
Face shield

Lab Equipment
Banding seals
Banding tensioners
Bungee cords, long
Construction levels
Construction squares
Drafting battens, flexible
Hand drills, drill bits, and nut drivers
Jacket sealant mastic and applicators
Markers, permanent
Metal securement banding
Rulers, metal
Sheet-metal jacketing in sheet form
Sheet-metal jacketing in roll form
Sheet-metal screws
Sheet-metal shears, straight, right, and left
Standard hand tools
Tape measures
Performance Profile Sheets
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Laboratories

and

Performance Testing

Resources
Access to basic sheet-metal shop tools (e.g., brakes, beaders, crimpers, sheet-metal shears, edgers, etc.)
Access to vessels, tanks, or other large insulated mechanical equipment or equivalent laboratory
mockups

Objectives
These laboratories are intended to support Learning Objective 2.

Performance Requirements
Under the supervision of their instructor, trainees should be able to complete the following
Performance Tasks:
1. Install roll-type jacketing on a vessel using screws or bands for securement.
2. Install sheet jacketing on a vessel using screws or bands.
3. Lay out and install gores on a vessel head.
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 measure, fabricate, and install roll sheet-metal jacketing on a cylindrical vessel.
Show how to determine the number of jacket sections per course, cut the sections, position and
temporarily support the sections on the vessel, and make the final securement using bands or fasteners.
If seam sealant is required, demonstrate its proper application.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees install roll-type jacketing on a vessel using screws or
bands for securement. 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 install flat or corrugated metal sheets to jacket an insulated vessel. Show how to
establish the seam overlaps for deep-corrugated jacket and the proper sequence for installing bands or
fasteners. Demonstrate how to apply joint sealant, if applicable.
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Laboratories

and

Performance Testing

Laboratory/Performance Tasks
Under your direct supervision, have the trainees install sheet jacketing on a vessel using screws or
bands. 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 determine the number of gore jacket segments to cover an insulated vessel head.
Work through the development of the gore segment pattern. Demonstrate how to bead and crimp the
edges of the segments. Show how to install the head jacket segments and to fabricate the finishing
pieces of jacket. If joint sealant is required, demonstrate its proper application.

Laboratory/Performance Tasks
Under your direct supervision, have the trainees lay out and install gored jacket on a vessel head.
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

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 19311

Answer Keys
1.0.0 SECTION REVIEW
Answer
1. b		
2. b		
3. a		
4. b		

Section Reference
1.1.1
1.1.2
1.2.0
1.3.1

Objective
1a
1a
1b
1c

2.0.0 SECTION REVIEW
Answer
1. c		
2. a		
3. b*		
4. c		
5. b		
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Section Reference
2.1.0
2.2.1
2.2.1
2.3.0
2.4.1

Objective
2a
2b
2b
2c
2d
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Module 19311

Answer Keys
REVIEW QUESTIONS
Answer
1. c		
2. c		
3. a		
4. c		
5. d		
6. b		
7. a		
8. b		
9. d*		
10. b		
11. c		
12. d		
13. d		
14. c		
15. a		
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Section Reference
1.1.1
1.2.0
1.2.0
1.3.2
1.3.2
2.1.0
2.1.0
2.2.1
2.2.1
2.3.0
2.3.0
2.4.0
2.4.1
2.4.2
2.4.3
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Module 19311

Answer Keys
CALCULATIONS AND SOLUTIONS
2.0.0 SECTION REVIEW
Question 3
Use the height of the upright vessel and the standard spacing to find the number of securement bands
needed:
Standard maximum spacing for bands is 12"
Divide tan-to-tan height by spacing:
215" ÷ 12" = 17.8 (round up to 18 band spaces)
Add one for the top band:
18 bands + 1 band = 19 bands

The number of bands needed is 19.

REVIEW QUESTIONS
Question 9
Use the tan-to-tan height of the horizontal vessel, the number of sections of jacket per course, and the
standard spacing to estimate the minimum number of screws required:
Standard maximum spacing for screws is 6"
Divide tan-to-tan height by screw spacing:
184" ÷ 6" = 30.7 (round up to 31 band spaces)
Add 1 = 32 screws per seam
Multply by the number of longitudinal seams:
6 seams × 32 screws per seam = 192 screws minimum

The minimum number of screws required is 192.
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NCCER makes every effort to keep its textbooks up-to-date and free of technical errors. We
appreciate your help in this process. If you find an error, a typographical mistake, or an inaccuracy in NCCER’s curricula, please fill out this form (or a photocopy), or complete the online form at www.nccer.org/olf. Be sure to include the exact module ID number, page number, a detailed description, and your recommended correction. 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
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