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      UNIT 1 

INTRODUCTION TO READING A SET OF PLANS 
 
 

WHEN YOU COMPLETE THIS UNIT 
 YOU WILL BE ABLE TO: 

1. Describe the contents of a  
set of plans 

2. Explain why insulators 
must read plans 

3. Describe the  
organization of this manual. 
 
 

 
 
 

INTRODUCTION 
 
Knowing how to read a set of plans is extremely important 
if some of the work on a building is not done according to the 
set of plans, it may have to be torn out and done over. 
This manual will cover this subject as much as possible to make you confident 
to read plans and specifications. When you finish the complete course, 
you will be able to work with the set of plans on the job with confidence. 
The ability to read a set of plans is your key to advancement in 
the trade. If you know how to read plans and specifications, you 
can look forward to becoming a very productive, employable member. The sky is 
the limit and your services will be in demand after you have mastered these skills.  
After reading and studying this information you should realize how 
important a good understanding of blueprint and specification reading is 
to the heat and frost insulation mechanic. 
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BASIC INFORMATION 

 
 The set of plans for a building is the official document that describes how the 
building is to be constructed. The contractor makes the cost estimate based on the 
information from the set of plans. The insulator must do the work as it is shown on the 
plans. 
 The set of plans has to be followed carefully. If material used on a job is different 
from that specified in the plans, the building owner has the right to require that the work 
be torn out and done as specified. If the insulator covers the wrong piping, the insulation 
contractor is still responsible to cover the piping shown on the plans. In short, to do the 
work quickly and properly, the insulator must be able to read the set of plans 
 
 To read the set of plans, you have to know how information is organized. You 
have to know what information is found in the book of specifications and what is found 
in the drawings. If you need information from the drawings, you can’t just shuffle 
through all the sheets until, by luck, you find the proper one. You have to know which 
sheets are likely to have the information, and you have to be able to find those sheets 
quickly. 

You have to know when numbers and letters on a sheet indicate that more 
information is on other sheets. And you have to know how to find those other sheets. 
 
 You also have to know how to read drawings when you find them. This means 
knowing how to interpret sectional views, plans, elevations, schematics, and isometric 
drawings. This manual will explain the things to know in order to read plans and 
specifications accurately and be an asset to your trade. More important, it will give you a 
lot of practice in using plans and specifications. We need this knowledge so that anyone 
of us is capable of running a job, large or small with the desired results. 
 
 Remember what your goal is – you need to learn the material, not just get a 
grade. You can spend energies trying to outguess the instructor and memorizing material 
just long enough to pass the test and get a good grade. But this won’t give you the 
knowledge you need on the job. A good grade makes you feel good for a couple of days, 
but learning is money in your pocket for the rest of your working life. Concentrate on 
really learning the material so it can be applied on the job, and the grades will take care 
of themselves. 
 

Once you are proficient in the execution of this work it gives you a great sense of 
accomplishment, pride and self-worth. This will also make you more competitive and 
successful, which is very important to our industry in today’s market. 
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 A SET OF PLANS 
 

The names used to describe a set of plans vary and are often used loosely – and 
sometimes incorrectly. However, you should learn the proper terms.  
 You may hear the terms “blueprints” or “prints” used. These are old terms for 
building drawings. The term “blueprints” was used because the old method of 
duplicating drawings produced blue paper with white lines on it. These are now called 
“drawings”. 
 
 TYPES OF PRINTS: 
 There are several types of prints in use today in addition to the most conventional 
blueprint. One type that is very accurate because it is developed by a dry process, are 
ozalid prints. This type of blueprint comes on a white background, with either blue, black 
or brown lines. There are numerous printing or reproduction methods, photographic 
reduction or enlargement processes, lithographic printing etc. 
 

 We in the construction trade however, identify best with the most used blue or 
black-line print or drawing. These blueprints are exact copies of the original drawings, 
which are kept by the architect.  
 
 All trades involved in the construction project get copies for a fee or deposit from 
the bid-depositories office. These sets are called WORKING DRAWINGS. 
 
 In this manual, we will use the following terms, which are generally accepted and 
understood in the industry. Figure 1 illustrates these terms. 
 
 A line drawing is an individual drawing of a part of a building. Examples of line 
drawings are detail drawings, elevations, and sectional views. 
 

A sheet is a single sheet of paper with a drawing or many different drawings. 
 
 A set of drawings is made up of a number of sheets. The number of sheets in a 
set of drawings depends on the size of the building. For large buildings, there can easily 
be over 100 sheets in a set of drawings. 
 
 Industrial projects can have many sets of drawings and specifications each, and 
therefore it is very important to keep order and separation of the various sets. For 
example in a Pulp-Mill we could have a set for the power boiler, the bleach plant, the 
paper machine etc.  

 All these sets come with numerous details, elevations, sections and many 
isometric flow sheets. These drawings also contain line and nomenclature sheets showing 
every pipeline, its material makeup, the substance the line carries and the temperature of 
the substance. On the sheets we also find all type of valves even the type of pipe hangers 
that are being used together with all the fittings specified on the project. 
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 The specifications are a manual that contains all the necessary information which 
cannot easily be shown on the set of drawings. It includes such things as contractor 
responsibilities, quality of workmanship, materials to be used, and the makes and models 
of equipment to be installed. The specifications are often called the “specs”. 
 

THE CONTENTS OF THIS MANUAL 
 
 Most of the units in this manual require you to find information in a set of plans. 
This gives you practical experience in finding your way through a set of plans – which 
you will have to do on the job. Your instructor will acquire a set to suite your local needs. 
 Each unit gives you the information you need and then gives you Practice 
Problems so that you can use the information. The Review at the end of the unit gives 
you a chance to see if you really understand the material in the unit. Your instructor may 
give you a short quiz at the end of a unit to check your learning. 
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ORGANIZATON 
This manual is divided into four major sections: 

 
   Section A 
 Learning the Skills Needed to Read a Set of Plans 
   Section B 
 Finding Your Way Through a Set of Drawings 
   Section C 
 Practice in Using Drawings 
   Section D 
 Practice in working with Industrial Drawing Details and Specifications  
   These four sections are divided into units. Each unit gives you one step of learning. 
 
SECTION  A 

LEARNING THE SKILLS NEEDED TO READ A SET OF PLANS 
 The first units in this section explain the general contents of the set of plans. Unit 
4 explains how to use the architect’s scale to measure drawings. In units 5, 6, and 7 you 
will learn to use drafting tools to make various kinds of drawings. Units 8 and 9 show 
you how to find and understand information in the set of drawings. In these units you will 
learn by doing – either by making a drawing or by finding information in the set of 
drawings. 
 The following units are included in Section  A 

1. Introduction to Reading a Set of Plans 
2. Organization of a Set of Drawings 
3. Specifications 
4. Scaling 
5. Understanding Plans and Elevations 
6. Sectional Views 
7. Isometric Drawings 
8. References and Notes 
9. Symbols Abbreviations 

 
SECTION  B 

FINDING YOUR WAY THROUGH A SET OF DRAWINGS 
 The units in this section show you the contents of the different types of drawings. 
They give you practice in finding your way through a set of drawings easily and quickly. 
Unit 14 explains how a mechanical system works so that you can understand the 
mechanical drawings. 
 The following units are included in Section  B 

10.  Architectural Drawings 
11.  Structural Drawings 

  12.  Plumbing Drawings 
  13.  Electrical Drawings 
  14.  Understanding the Mechanical System 

15. Mechanical Drawings 
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SECTION C: 
 

PRACTICE IN USING DRAWINGS 
 
 The units in this section have practical problems, such as determining the 
insulation materials to be used and methods of installation. 
 The following units are included in Section C: 
 

16. Reading Ductwork  
17. Reading Piping  
18. Practical Project with a Duct System  
19. Practical Project with a Piping System 

 
 
SECTION D: 
 

PRACTICE WORKING WITH INDUSTRIAL DRAWINGS 
 AND  SPECIFICATIONS 
 

The units in this section  provide a basic understanding of how to work with 
industrial specifications and drawings that we encounter in our trade. We review the 
various scales that are used in our industry and how they actually work. 

 The Nomenclature or Line-sheets show us how they connect our work to the 
specifications. We will also learn how each industrial project has its own set of 
specifications to suit the specific needs of the project. 

 As a bonus we even get learn a little about the metric system and we try our hand 
at conversions, which is a nice little math project. 

 The various details will give us a great understanding of an Industrial Project 
and make us more self assured in the execution of our work on any jobsite. 
 
 The following units are included in Section D: 
 

20. Deaerator Project exercise 
21. Manufacturers Specifications 
22. Nomenclature or Line Sheets with Isometric Flow-sheets 
23. Plan, Section and Elevation Details  
24. Pulp-Mill Tank insulation and jacketing details with specifications 
25. Typical specifications for Industrial Projects 
26. Measurement Converting Exercise (Metric and Imperial). 
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REVIEW PROBLEMS 
 
Matching:   In the blank provided, write the letter corresponding to the best answer. 
 

______1. Set of plans    A. Set of drawings plus specifications 
______2. Line drawing  B. Contains information not on drawings 
______3. Specifications  C. A single drawing 
______4. Sheet   D. Contains several sheets of drawings 
______5. Set of drawings  E. Contains one or more line drawings 

 
 

Identification 
 Using the four sections below, (write A, B, C or D), in the blank provided to 
indicate which sections of the manual contain the information described. 
 
 Section A  
 Learning the Skills Needed to Read a Set of Plans 
 
 Section B.  
 Finding Your Way Through a Set of Drawings 
 
 Section C.  
 Practice in Using Drawings 
 
 Section D.  
 Practice Working with Industrial Drawings and Specifications 
 

______   6. How a set of plans is organized 
______   7. Practical HVAC projects 
______   8. What an electrical drawing looks like 
______   9. What is a manufacturers specification 
______ 10. What are mechanical drawings? 
______ 11. What is a sectional drawing? 
______ 12. How to read HVAC piping 

 ______ 13. What a nomenclature sheet is  
 ______ 14. How to make an isometric drawing 
 ______ 15. What is a flow sheet 
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UNIT  2 

ORGANIZATION OF A SET OF DRAWINGS 
 

WHEN YOU COMPLETE THIS UNIT 
 YOU WILL BE ABLE TO: 

 
1. List the six major divisions in a set of drawings. 
2. Tell what division a sheet belongs to by the letter in the title block. 

 
C CIVIL - DRAWINGS 
A ARCHITECTURAL - DRAWINGS 
S STRUCTTURAL - DRAWINGS 
P PLUMBING - DRAWINGS 
M MECHANICAL - DRAWINGS 
E ELECTRICAL - DRAWINGS 

 
 

INTRODUCTION 
 

A set of plans consists of the set of drawings and the specifications. 
Specifications are covered in Unit 3. This unit explains the most common 

organization of a set of drawings and what some of the variations may be. Knowing the 
organization of a set of drawings is necessary in order to find information easily and 
quickly. 
 
 For a large commercial building, the set of drawings may consist of many sheets. 
You will need to obtain information from only a few of these sheets. Therefore, you have 
to understand how a set of drawings is organized in order to find the sheets you need 
quickly. The insulator typically needs the following information: 

 
 

1. The location of various rooms 
2. The location of piping and duct runs 
3. Which runs of piping and duct are to be insulated 
4. Lengths of runs 
5. Duct and piping sizes 
6. The available clearance for working after ductwork or piping is installed 
7. Whether piping or duct to be insulated is concealed or exposed 
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C CIVIL DRAWINGS Site and utilities. May have a different title, such as site plan  

(SP) 

A ARCHITECTURAL DRAWINGS Building arrangements, such as floor plans and elevations. 

S STRUCTURAL DRAWINGS Building construction, such as roof construction and 
foundations. 

P PLUMBING DRAWINGS Plumbing lines such as building hot and cold water supplies. 

M MECHANICAL DRAWINGS HVAC mechanical rooms, ducts and piping for HVAC 
systems. 

E ELECTRICAL DRAWINGS Electrical systems for lighting and power supplies. 

Special Sheets 
ME MECHANICAL-ELECTRICAL Electrical system for controls 

FP FIRE PROTECTION  Sprinkler system and other fire protection devices. 

FS FOOD SERVICE Kitchen equipment 

 
Fig.1: Standard divisions for a set of drawings 

 
 

ORGANIZATION OF DRAWINGS 
 
 Architects have different styles of drawing and different reference systems. 
However, they commonly arrange the sheets according to the building systems  
(Plumbing, Mechanical, Electrical, Structural ). The sheets in a set of drawings are 
generally arranged in the following standard divisions: 
 

• Civil (site and utilities) 
• Architectural 
• Plumbing 
• Mechanical 
• Electrical 
• Structural 

 
Each division is identified by a letter (Fig. 1), and each sheet in the division is 

identified by a number. For example, the first architectural sheet is A-1 and the second 
architectural sheet is A-2. The letter and number are usually on the bottom right corner of 
each sheet. Therefore you can leaf through the edge of the set of drawings until you 
locate the proper sheet. This means you don’t have to turn each large sheet separately, 
and can avoid wasting valuable time. 
 The letter and number, along with the title of the sheet, are shown in a title block 
(Fig.2) which is usually in the lower right corner of the sheet. The title block in Fig.2 is 
for sheet M-4, so it identifies the forth sheet of the mechanical drawings. We can also see 
the various dates which means that changes had been made to the drawing. You can not 
afford to miss this information!! 
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 LIST OF SHEETS 
 
 The first or second sheet in a set of drawings will probably contain a list of the 
sheets included. When you have a new set of drawings to work with, one of the first 
things to do is to find this list of sheets so that you know what is included in the set of 
drawings and how to find a particular sheet. If it is a small set of plans and there is no list 
of sheets, look over the title blocks for all the sheets to see what is included and to see 
how the set of drawings is organized. 

The number of sheets in each division will vary with the size of the job. For a 
small building, there may be only two or three architectural sheets while a large building 
will have several times that number. 
 For a small commercial job there may be only one page that involves our work. 
The specifications and the drawings could all be on the same page. When we are working 
on this type of a project it is especially important to check for any notes, they could make 
all the difference in the outcome with our insulation contract. Remember when looking at 
the drawing number always check the date, this is most important. If for example, the 
date on the page is later than the date the contract was signed, we have to look for 
additional pricing, if the changes involve our work, and were not included in the bid!! 
 

Create practice problems from your set of drawings  
(The space below is for you to create your own practice problems), 
from types of sheets, like Architectural, Structural, Plumbing, Mechanical, etc. 
 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

_______________________________________________________________________ 
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CIVIL SHEETS 
 Civil sheets ( C ) show the site 
and location of utilities, such as 
phone, gas, and electricity, that will be 
connected to the building. These 
sheets may have some other title, such 
as site plan ( SP ). They contain 
information about the site, such as: 

• Survey of the site, both before 
and after construction 

• Location of utility hookups 
and utility tunnels 

• Plot plan, showing how the site 
is related to nearby property 

• Landscape plans 
 
ARCHITECTURAL SHEETS 
 (A-1, A-2, etc. ) 
 Architectural sheets contain 
information about the building, such 
as: 

• The arrangement of the rooms 
in the building  

• How the building is located on 
the land 

• Information on the exterior and 
interior of the building 

 
 
STRUCTURAL SHEETS 
 ( S-1, S-2, etc.) 
 Structural sheets give details 
on how the building is constructed, 
such as : 

• How the foundation is to be 
built 

• How the roof is constructed 
• Information about any 

structural steel in the building 
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PLUMBING SHEETS 
( P-1, P-2,  etc. ) 

 
The plumbing sheets provide information on the plumbing systems of the 
building, such as: 
 

• Sewage lines  
• Hot water and cold water systems 
• Drainage lines 

 
Steam lines and hot water lines for the HVAC system are not shown on the plumbing 
sheets. They are shown on the mechanical sheets. 

 
 
 
  MECHANICAL SHEETS 
  ( M-1,  M-2,  etc.) or (H-1, H-2, etc) 
  

Mechanical sheets contain information about the HVAC system, such as: 
 
• How the mechanical room is arranged 
• How the HVAC duct is run 
• How the HVAC piping is run 

 
 
 

ELECTRICAL SHEETS 
( E-1,  E-2,  etc.) 

 
Electrical sheets contain information on the electrical systems in the building, 
such as: 
 

• Locations of electrical outlets 
• Location, size, and types of switch boxes 
• Where heat-tracing to keep pipes from freezing is used 
• Location of emergency generator (Or it may be on mechanical sheets) 
• Location and types lighting fixtures (like Radiant Heating Coils) 
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SPECIAL SHEETS 

 
 Special sheets may be added that show special systems in the building. The letter 
codes used for special sheets vary, but common codes are given in the listing below. The 
following are special sheets that may require insulation: 
 
 Fire Protection sheets (F or FP) show the sprinkler system and other fire safety 
devices. The sprinkler system may need insulation to prevent condensation or protect it 
from freezing. 
 
 Mechanical-Electrical sheets (ME) show the automatic control system for such 
things as refrigeration units, pumps, fans, and boilers. The location of controls may affect 
how insulation is installed. 
 
 Food Service sheets (FS) show the details of kitchen equipment. Insulation may 
be needed on steam pipes to steam kettles, stove hoods (including kitchen exhaust 
ductwork), hot water piping, and other features. 
 
 Refrigeration sheets (MR or R) show the refrigeration system. This is usually 
shown on the mechanical sheets, but a very large or specialized system may have a 
separate division. 
 
 Industrial projects or other special buildings may have special sheets for other 
particular needs. Be sure to look at the list of sheets to see if there are any special sheets 
that may include insulation. 
 
 Manufacturer’s sheets contain usually special items supplied to the project and 
have to be followed very carefully to see about our involvement on the job. 
 
 Make up your own practice problems below from the information at hand. 
 
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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 VARIATIONS 
 
 It is important to understand that the organization of drawings just described is the 
most common method used. However, it is not the only method. In general, all the 
architects follow the organization of the five major divisions, but the letters, names, and 
numbering systems may vary. For example, mechanical sheets are generally identified by 
the letter M. However some architects use the letter H ( for heating ) instead. Some 
architects simply number the sheets ( Sheet 1, Sheet 2, etc.) and have a list of sheets on 
the title sheet. 
 Additional sheets may be inserted at various places if they are needed. For 
example, a set of drawings may have a sheet marked MP which is a Mechanical-
Plumbing Plot Plan. This sheet shows where the various hot water, chilled water, 
sewage, and drainage lines are to be run on the plot of land. The title of any special sheet 
is given in the title block along with the letter and number of the sheet. 
 
 NEWER NUMBERING SYSTEM 
 
 A newer method of sheet arrangement still follows the standard arrangement of 
the six divisions (Architectural, Civil, Structural, Plumbing, Mechanical, and Electrical). 
However, two numbers are given, such as  A3.1,  A3.2,  A3.3, etc. The A means 
architectural drawings. The number 3 is given to elevations in the architectural division. 
A3.1  is the first sheet of elevations,  A3.2  is the second sheet of elevations, and  A3.3 is 
the third sheet of architectural elevations. The number 4 is given to plans in the 
architectural division.  A4.1  is the first sheet of architectural plans, and  A4.2  is the 
second sheet of architectural plans. 
 This method makes it easier for the architect to insert sheets in the proper order. 
For example, if two sheets of elevations have been drawn  (A3.1  and  A3.2), a third 
elevation sheet  (A3.3)  can be inserted later in the proper order without having to 
renumber the entire division of architectural sheets. 
 
REVIEW PROBLEMS 
 
Matching: In the blank provided, write the letter corresponding to the best answer. 
 

______ 1. Architectural drawings  A. Show the building water systems 
______ 2. Structural drawings  B. Show special systems in the building 
______ 3. Plumbing drawings  C. Drawings of kitchen equipment 
______ 4. Mechanical drawings  D. Show the HVAC system 
______ 5. Electrical drawings  E. Show the roof construction 
______ 6. Civil drawings    F. Show the location of light fixtures 
______ 7. Special sheets   G. Drawings of fire protection system 
______ 8. FP sheets   H. Contain floor plans and elevations 
______ 9. FS sheets   I. Show where utilities are located 
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UNIT 3 

SPECIFICATIONS 
 WHEN YOU COMPLETE THIS UNIT 

 YOU WILL BE ABLE TO: 
1. Use the specifications to 

 find information on a 
 construction project. 

 
INTRODUCTION 

 
A set of plans is made up of two parts – the set of drawings and the 

specifications. Both of these are equally important. The specifications are a collection of 
all the information about the construction project that cannot be conveniently included in 
the drawings. A set of drawings combined with the specifications work together to define 
a project. However, if the drawings and the specifications ever disagree over some point, 
the specifications must be followed. 

Specifications are particularly important to the insulator because much of the 
information regarding the insulators’ work is in the specifications rather than in the set of 
drawings. 
 The specifications present all the necessary information about the project that 
cannot be included on the drawings. The specifications are commonly referred to as 
specs. The architect who designs the project put together the book of specifications. 
 The most important thing for you to understand about specifications is they are a 
legal document. Your contractor has signed an agreement that the work on the job will 
be performed exactly as specified. If you make changes in the material or in the method 
of installation without getting written approval, the architect or building owner can 
legally require that the work be removed and installed according to specifications. 
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 For example, while you are on the job it may be obvious to you that using a 
different insulation than the one specified will give a better and lower cost job. You are 
taking a great risk if you make the substitution without a change order. Generally the 
mechanic must get approval from the job foreman, who will be responsible for getting a 
change order. If you do the work without approval, your contractor may have to pay for 
removing all the insulation and re-installing it according to specifications. 
 The specifications contain two kinds of information. The first part covers legal  
matters, and a second part of the book is the technical specifications, which cover the 
materials and methods to be used on the project. 
 
 LEGAL MATTERS 
 The legal requirements of a job are very important for the owner, the architect, 
the engineer, and the contractor. The first part of the specifications deals with 
everything that can be covered under the following headings: 
 

• Pre-bid Information 
• Instructions to Bidders 
• Information Available to Bidders 
• Bid Forms 
• Supplements to Bid Forms 
• Agreement Forms  
• Bonds and Certifications 
• General Conditions 
• Supplementary Conditions 
• Addenda 

 
One of the first sections in the specifications concerns bidding requirements. This 

section will include an advertisement for bids that describes the scope of the project. A 
copy of the advertisement for bids is published where it will reach contractors that can 
bid on the project. The section on bidding requirements will specify how a contractor is 
to bid on a job and will contain the bidding deadlines. 
 The contract for the project is included in the specifications. It is the agreement 
between the owner and the contractor concerning the work that has to be done. Once the 
contract is signed, it is legally binding on both owner and contractor. 
 The general and supplementary conditions explain the duties and rights of those 
concerned with the contract. The general conditions follow a standard format that fits 
most contracts. The supplementary conditions add any particular variations required by 
local codes or the conditions of the project. 
 
 For Industrial Projects we have what is called ( Pre-job) conferences included in 
the specifications. These meetings are usually attended on the jobsite by everyone 
interested in the bid. 
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TECHNICAL SPECIFICATIONS 

 
 The technical specifications define the materials and methods to be used for 
every part of the construction project. Anyone who is ordering material or planning 
installations must be able to find the necessary information in the technical specifications. 
 A sample of the technical specifications from an actual set of plans is included at 
the end of this unit. 
 

IMPORTANT:  If the specifications and drawings disagree, the 
specifications are legally binding and must be followed. 

 Usually there is no conflict, and the drawings and specs work hand in hand. But if 
there is a difference between the two, you must follow the specifications. 
To avoid confusion in the organization of the technical specifications, the Construction 
Specifications Institute (CSI) has set up a standard format. 
 It includes these  16  divisions: 

1. General Requirements 
2. Site Work  
3. Concrete 
4. Masonry 
5. Metals 
6. Wood and Plastics 
7. Thermal and Moisture Protection 
8. Doors and Windows 
9. Finishes 
10. Specialties 
11. Equipment 
12. Furnishings 
13. Special Construction 
14. Conveying Systems 
15. Mechanical 
16. Electrical 
 
Project coordination is covered in Division 1. - General requirements. This 

division sets procedures for coordinating work among the various crafts. This section is 
very important for every group (architects, engineers, construction managers, etc.) and 
craft (insulators, sheet metal workers, electricians, etc.) working on the job. 

Each of these divisions has many subsections and each subsection may have a 
five digit number assigned to it. A list of the broad subsections set up by CSI is given in 
Fig.1. 
 The first two digits of the number refer to the division. For example, 07100 
Waterproofing and 07250 Fireproofing both belong to Division 7. Thermal and Moisture 
Protection, Subsection 15250 Mechanical Insulation and 15650 Refrigeration both belong 
to Division 15, Mechanical. 
 The last three digits refer to a particular subsection. The broad subsections listed 
in Fig.1 may be all that is needed (or even much more than is needed) for a medium or 
small project. A large project might use even more subsections.  
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 Many more subsection numbers have been assigned by CSI  (Construction 
Specifications Institute). The numbering system is designed so that more subsections 
can be added if necessary. The architect who puts together the specifications decides 
which headings are needed for a particular project. 
 If you know the organization of the divisions, it will be much easier to find 
information that you need. If you are reviewing the specs to find the work that will be 
done by the insulators, you should know where the insulator’s work is likely to be found. 
 
 Division 15, Mechanical, is likely the most important division for an insulator. 
However, some required insulation may be found in other areas. For example, Division 
16, Electrical, would specify if insulation is needed for the emergency generator exhaust. 
It would also indicate if electrical resistance heating (heat tracing) has to be added to 
piping before the insulation is installed. A contractor doing asbestos abatement work or 
firestopping would look in various areas to find the specifications that would apply to the 
particular job. Insulation for vibration isolation and sound attenuation may be required. 
Therefore, the estimator or contractor who uses the technical specifications has to know 
them well. 
 
 Specifications vary in how detailed they are: 
 

1. A particular brand and type of insulation may be required. 
2. A particular brand and type of insulation may be listed with the phrase “or 

equal,” “or similar,” or the like. This means that an item of equal quality (if 
submitted and approved) can be used instead. 

3. A number may be given for a  FS (federal specifications) standard or for an 
ASTM  (American Society for Testing and Materials)  standard. This 
means that the insulation must meet the standard specified. 

 
 

The National Insulation Association ( NIA ) publishes the Guide to Insulation 
Product Specifications. This guide lists the code numbers for ASTM standards or 
federal standards, describes the material, and gives the scope of the operating 
conditions that apply. Manufacturers of particular materials may also be listed. 
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Functional specs or application specs are those that describe the operating 
conditions of the materials. For example, the specs may say that the insulation in a certain 
area must withstand impact or abrasion. Often insulation must be chosen to withstand 
certain temperatures. For example, the specifications can require an insulation for 
temperatures up to 450° F or for a range from 40° F to 250° F. For many industrial 
insulations the limits ranges are much higher can go up to thousands of degrees. 
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 PRACTICE  PROBLEMS 
 

The following questions are based on the specifications at the end of this unit. 
Write the correct answer in the space provided below the question.  

 
1. What three types of mechanical insulation are specified in section 15250 of 

the specifications? 
_____________________________________________ 

2. What staples, bands, wires, and cements are to be used for pipe insulation? 
_____________________________________________ 

3. What type of cellular glass insulation is to be used on ductwork? 
_____________________________________________ 

4. What type of cellular glass insulation is to be used on pipes? 
_____________________________________________ 

5. What kind of jacketing material is required for equipment insulation? 
_______________________________________________________ 

6. Where is insulation not required on plumbing lines? 
_____________________________________________ 

7. Is insulation to be installed on pipe systems before or after the system is 
tested? 
_____________________________________________ 

8. Can factory-cut insulation be used to cover valves and other fittings? 
_____________________________________________ 

 
ADDENDA 

 An addendum is any change made to the drawings or the specifications. All of 
the addenda are put together in the front of the book of specs so that they won’t be 
overlooked. (Just one is an addendum; more than one are addenda.) 
 Addenda are often needed because changes are required after a set of plans goes 
to the various agencies that must approve it. 
 
 IMPORTANT: 

Be sure to check the addenda whenever you are looking for information in a set 
of plans. Information in an addendum replaces any earlier information. The most recent  
addendum is always the information that must be followed, so make sure to check for the 
date .We need to know if the addenda where made before or after the bid was signed, in 
order to keep from doing work without getting paid for it. This is something we can not 
afford, I hope you understand the importance of this fact, always make sure and check the 
date on the drawing and on the addendum, it is a must!! 
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 CHANGE  ORDERS 
 
 A change order is a written order for a change in the contract documents. It must 
be signed by the architect, the owner, and the contractor. 

Change orders may be requested after the work on the project is already in 
progress. Change orders are usually requested by the architect or owner, but they can also 
be requested by the contractor. Any change that affects costs and schedules has to be 
considered carefully and agreed to by all parties who sign the contract. 
 
 
 REVIEW 
 Short  Answer 
 Write the correct answer in the space provided below the question. 
 

1. What are the two parts of a set of plans? 
__________________________________________ 

2. The specifications for a project call for all ductwork in the equipment room to be 
insulated, but the drawings do not indicate insulation on the equipment room 
ductwork. Should the insulation be added or not? 
__________________________________________ 

3. Which division of the technical specifications deals with the HVAC system? 
__________________________________________ 

4. Subsection 01035 is Modification Procedures. What division is it in? 
___________________________________________ 

5. Who has to sign a change order to make it legally binding? 
_____________________________________________ 

6. In what section would you find any changes that have been made in the 
specifications? 
_______________________________________________ 

7. Where would you find information about the bid requirements and deadlines? 
________________________________________________ 

8. Where would you find a copy of the contract for the project? 
_________________________________________________ 

 
Answers to Practice Problems : (from page 26) 
  

1. Piping system insulation Ductwork 
system insulation Equipment insulation 

5. Pre-sized glass cloth material, not less than 
7.8 ounces per square yard, except as otherwise 
indicated. 

2. As recommended by insulation 
manufacturer for application indicated 

6. On exposed plumbing fixture runouts from 
faces of wall or floor fixture; on unions, 
flanges, strainers, flexible connections, and 
expansion joints. 

3. FS  HH-I-551, Type I. 7. After. 
4. FS  HH-I-1751/3A, Type I, Class 4. 8. Yes. 
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Sample Specifications 

Section 15250- Mechanical Thermal Insulation 
 
PART 1-  GENERAL 
 
 
1.01 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specifications Sections, apply to this 
Section. 

 
1.02 SUMMARY 
 

A. This section includes preformed, rigid and flexible pipe insulation; semirigid and 
            flexible duct, plenum, and breeching insulation; blanket, board and block   
            insulation;  insulating cements; field applied jackets; accessories and attachments;  
            and sealing compounds. 
      
      B.  Related Sections include the following: 

1. Section 07840 – Firestopping for firestopping materials and requirements 
      for penetrations through fire and smoke barriers. 
2.   Section 15081 – Metal Ducts for duct liner. 
3.   Section 15060 – Hangers and Supports for pipe insulation shields and 
      protection saddles. 

 
 
1.03  DESCRIPTION OF WORK 
 

A. Extent of thermal insulation required by this section is indicated on drawings, and 
by requirements of this section. 

B. Type of mechanical insulation specified in this section include the following: 
 

1. Piping System Insulation: 
 

a. Domestic Water Piping Systems 
b. Storm Water Piping Systems 
c. Steam Piping Systems 
d. Hot/Chilled Water Piping Systems 
e. Make-up Water Piping Systems 
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2. Ductwork System Insulation 

a. Cold Ductwork 
b. Dual Temperature Ductwork 
c. Air Plenums and Equipment Housings 

 
3. Equipment Insulation: 

a. Hot Surfaces of Mechanical Equipment  
b. Cold Surfaces of Mechanical Equipment 
c. Funnel drains 
d. Insulation furnished as part of factory fabricated equipment or 

ductwork, are specified in other Division—15 sections. 
 
1.04 QUALITY ASSURANCE 
 
 

A. Installer: work shall be preformed by specialists with a minimum of 3 
years experience on projects with mechanical insulations similar to that 
required for this project. Program or another craft training program 
certified by the Department of Labor, Bureau of Apprenticeship and 
Training. 

 
B. Fire-Test Response Characteristics: As determined by testing materials 

identical to those specified in this section according to ASTM E 84, by a 
testing and inspecting agency acceptable to authorities having jurisdiction. 
Factory label insulation and jacketing materials and sealer and cement 
material containers with appropriate markings of applicable testing and 
inspecting agency. 
1. Insulation Installed Indoors: Flame-spread rating of 25 or less, and 

smoke-developed rating of 50 or less. 
2. Insulation Installed Outdoors: Flame-spread rating of 75 or less, and 

smoke-developed rating of 150 or less. 
 
1.05  SUBMITTALS 
 

A. Product Data: Submit Manufacture’s specifications and insulation instruction for 
each type of mechanical insulation.  Submit schedule showing manufactures 
product number, thickness and furnished accessories for each mechanical system 
requiring insulation. 

B. Maintenance Data: Submit maintenance data ad replacement material lists for 
each type of mechanical insulation.  Include this data in maintenance manual. 

C. Samples: Submit 1’-0” sample of each piping insulation type required, and  
1’-0” x 1’-0” sample of each duct equipment insulation type required. 
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1.06  REFERENCES – QUALITY ASSURANCE 

 
 A.   Federal Specifications (FS) standards. 

 
1.07  DELIVERY, STORAGE, AND HANDLING 
 

A.  Deliver insulation, coverings, cements, adhesives, and coatings to site with   
                  manufacture’s stamp or label affixed showing fire hazard ratings of  
                  products. 
            B.   Protect insulation against dirt, water, chemical, and mechanical damage.  
                  Do not install damaged insulation; remove from project site. 

 
1.08 COORDINATION 
 

A. Coordinate size and location of supports, hangers, and insulation  
      shields specified in Section 15060 – Hangers and Supports. 
B.  Coordinate clearance requirements with piping Installer for insulation 

                  application. 
            C.  Coordinate installation and testing of steam or electric heat tracing. 

 
1.09 SCHEDULING 
 

A. Schedule insulation application after testing piping systems and, where   
required, after installing and testing heat-trace tape. Insulation 
application may begin on segments of piping that have satisfactory test 
results. 

 
PART 2 -   PRODUCTS 
2.01  PIPE INSULATION MATERIALS 
 

A. Fiberglass Pipe Insulation: FS HH-I-558, Form D, Type III, Class as indicated. 
 

1. Provide Class 12 for piping where highest temperature does not exceed 
450° F. 

 
B. Fiberglass Pipe Fitting Insulation: FS HH-I-558, Form E, Class as indicated. 

 
1. Provide Class 16 for use with Class 12 fiberglass pipe insulation, where 

temperature does not exceed 450° F. 
        

C. Cellular Glass Pipe Insulation: FS HH-I-1751 / 3A, Type I, Class 4. 
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D. Calcium Silicate Pipe Insulation: FS HH-I-1751 / 5, Type I,  factory-applied 

jacket, Class III. 
 

E. Flexible Unicellular Pipe Insulation: FS HH-I-573, Class as indicated 
 

F. Vapor Barrier Material: FS HH-B-100, Type I,  paper-backed aluminum foil, 
except as otherwise indicated, strength and permeability rating equivalent to 
adjoining pipe insulation jacketing. 

 
G. Staples, Bands, Wires, and Cement: As recommended by insulation manufacturer 

for application indicated. 
 

H. Adhesives, Sealers, and Protective Finishes: As recommended by insulation 
manufacturer for applications indicated.  

 
 
2.02 DUCTWORK INSULATION MATERIALS 
 

A. Rigid Fiberglass Ductwork Insulation: FS HH-I-558, Form A, Type Rigid, Class 
as indicated. 

 
1. Provide Class 1 (non-load-bearing) where insulation is not subjected to 

compressive loading.  
2. Provide Class 2 (load-bearing) where insulation is subjected to 

compressive loading: except provide higher Class where indicated. 
 

B. Flexible Fiberglass Ductwork Insulation: FS HH-I-558, Form B, Type I, Class as 
indicated. 

 
1. Provide Class 6 for temperatures up to and including 350º F. 

        
C. Cellular Glass Ductwork Insulation: FS HH-I-551 / 3A, Type I. 

 
D. Flexible Unicellular Sheet Insulation: FS HH-I-573, Class S. 

 
E. Vapor Barrier Material for Ductwork: FS HH-B-100,  paper-backed aluminum 

foil, except as otherwise indicated, strength and permeability rating equivalent to 
factory-applied vapor barriers on adjoining ductwork insulation, where available; 
with following construction characteristics: 

 
1. High Puncture Resistance: Type I, low vapor transmission ( for ducts in 

exposed areas ).  
2. Moderate Puncture Resistance: Type II, medium vapor transmission ( for 

ducts in concealed areas ). 
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F. Ductwork Insulation Accessories: Provide staples, bands, wires, tapes, anchors, 
corner angles and similar accessories as recommended by insulation manufacturer 
for application indicated. 

 
G. Ductwork Insulation Compounds: Provide cements, adhesives, coatings, sealers, 

protective finishes and similar compounds as recommended by insulation 
manufacturer for applications indicated.  

 
2.03 EQUIPMENT INSULATION MATERIALS 
 

A. Rigid Fiberglass Equipment Insulation: FS HH-I-558, Form A,  Class as 
indicated. 

 
1. Provide Class 1 (non-load-bearing) for temperatures up to and including 

400ºF and where insulation is not subjected to compressive loading. 
  
2. Provide Class 2 (load-bearing) for temperatures up to and including 400ºF 

and where insulation is subjected to compressive loading. 
 

B. Flexible Fiberglass Equipment Insulation: FS HH-I-558, Form B, Type I, Class as 
indicated. 

 
C. Wire-Faced Fiberglass Equipment Insulation: FS HH-I-558, Form C, Class as 

indicated. 
  

D. Cellular Glass Equipment Insulation: FS HH-I-551, Type I. 
 

E. Flexible Unicellular Equipment Insulation: FS HH-I-573, Class S. 
 

F. Jacket Material for Equipment Insulation:  
 

1. Provide pre-sized glass cloth jacketing material, not less than 7.8 ounces 
per square yard, except as otherwise indicated.  

 
G. Equipment Insulation Compounds: Provide adhesives, cements, sealers, mastics 

and protective finishes as recommended by insulation manufacturer for 
applications indicated.  

 
H. Equipment Insulation Accessories: Provide staples, bands, wires, wire netting, 

tapes, corner angles anchors, stud pins and metal covers as recommended by 
insulation manufacturer for application indicated. 
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PART 3   EXECUTION 
 
3.01 PLUMBING PIPING SYSTEM INSULATION 
 

A. Insulation Omitted: Omit insulation on exposed plumbing fixture runouts from 
face of wall or floor to fixture; on unions, flanges, strainers, flexible connections 
and expansion joints. 

 
B. Cold Piping: 

 
             1. Application Requirements: Insulate the fowling cold plumbing piping systems: 
 

a. Domestic cold water piping 
b. Interior above ground storm water piping 
c. Plumbing vents within 6 lineal feet of roof outlet 

 
2. Insulate each piping system specified above with one of the following types     
    and thicknesses of insulation: 

 
a. Insulation: Fiberglass; 1” thickness 
b. Insulation: cellular glass; 1 1/2” thickness 
c. Insulation: Flexible unicellular; ½” thickness 

 
 

C. Hot Piping: 
 

1. Application Requirement: Insulate the following hot plumbing piping 
systems: 

 
a. Domestic hot water piping. 
b. Domestic hot water recirculating piping 

 
                   2. Insulate each piping system specified above with one of the following 
                       types and thicknesses of insulation: 
 

a. Insulation: Fiberglass; 1” thickness 
b. Insulation: cellular glass; 1 1/2” thickness 
c. Insulation: Flexible unicellular; ½” thickness 
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3.02 HVAC PIPING SYSTEM INSULATION 
 

A. Insulation Omitted: omit insulation on hot piping within radiation enclosures and 
fan-coil unit cabinets; on cold piping within fan-coil unit cabinets provided piping 
is located over drain pan; on heating piping beyond control valve, located within 
heated space; on condensate piping between steam trap and union; and on unions, 
flanges, strainers, flexible connections, and expansion joints. 

 
B. Cold Piping (40° F to ambient): 

 
    1. Application Requirements: Insulate the following cold HVAC piping   

                    systems: 
a. HVAC chilled water supply and return piping 
b. HVAC make-up water piping 
 
2. Insulate each piping system specified above with one of the following 

types and thickness of insulation: 
a. Insulation: Fiberglass; 1” thick for pipe sizes up to and including 4”, 1 ½” 

thick for pipe sizes over 4”. 
b. Insulation: Cellular glass; 1 ½” for pipe sizes up to and including 4”, 2” 

thick for pipe sizes over 4”. 
c. Insulation: Flexible unicellular; ½” thick for pipe sizes up to 1 ½” (largest 

size permitted). 
 

C.  Dual Temperature Piping (40°F to 250°F): 
 

1. Application Requirements: Insulate the following dual temperature HVAC 
piping systems: 

 
                  a.    HVAC hot / chilled water supply and return piping 
 

2. Insulate each piping system specified above with one of the fowling types 
and thickness of insulation: 

 
a.  Insulation: Fiberglass; 1” thick for pipe sizes up to and including 4”, 1 ½”      
       thick for pipe sizes over 4”. 
b.  Insulation: Cellular glass; 1 ½” for pipe sizes up to and including                                 

                         4”, 2” thick for pipe sizes over 4”.  
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D. Hot Low Pressure Piping (to 250°F) 
 

1. Application Requirements: Insulate the following hot low pressure HVAC 
piping systems (steam piping up to 15 psi, water piping up to 250°F. 

 
 a.   HVAC hot water supply and return piping 

                   b.   Low pressure steam and condensate piping 
 

2. Insulate each piping system specified above with one of the following 
types of thickness of insulation: 

 
                     a. Insulation: Fiberglass: 1” thick for pipe sizes up to and                                       
                         including 1”, 1 ½” thick for pipe sizes 1 ¼” through 4”, 2” thick for                                         
                         pipe sizes 5” and over. Provide Class 13 for superheated steam 
                         above 450°F (232°C).   
 
3.03 DUCTWORK SYSTEM INSULATION 
 

A. Cold Ductwork (below ambient temperature): 
 

1. Application Requirements: Insulate the following cold ductwork:  
 
                               a. Outdoor air intake ductwork between air entrance and fan inlet or 
                                  HVAC unit inlet. 
 
                               b. HVAC supply ductwork between fan discharge, or HVAC unit  
                                   discharge, and room terminal outlet. 

 
                               c. HVAC return ductwork between room terminal inlet and 
                                   return fan inlet, or HVAC unit inlet: except omit insulation  
                                   on return ductwork located in return air ceiling plenums. 
      
                              d. HVAC plenums and unit housings not pre-insulated at factory. 
 

2. Insulate each ductwork system specified above with one of the 
following types of thickness of insulation: 

 
                              a. Insulation Rigid fiberglass 1 ½” thick, increase thickness to 2”  
                                 in machine, fan, and equipment room. 
 
                              b. Insulation: Flexible fiberglass; 1 ½” thick, application 

            limited to concealed locations. 
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B. Dual Temperature Ductwork: 
 

1. Application requirements: Insulate the following dual temperature  
Ductwork: 

 
a. Hot / cold supply and return ductwork between fan discharge, or 

HVAC unit discharge, and room terminal outlets; except omit 
insulation on return air ductwork located in return air ceiling 
plenums. 

 
2. Insulate each ductwork system specified above with one of the 

Following types and thicknesses of insulation: 
 
a. Insulation; Rigid fiberglass; 2” thick 
b. Insulation; Flexible fiberglass; 2” thick, application limited 

to concealed locations. 
 

 
3.04 EQUIPMENT INSULATION 
 

A. Cold Equipment  (below ambient temperature): 
 

1. Application requirements: Insulate the following cold equipment: 
 

a. Refrigeration equipment, including chillers, tanks and pumps 
b. Drip pans under chilled equipment 
c. Cold and chilled water pumps 
d. Funnel drains including traps and check valves connected to 

storm water piping system 
 
            2. Insulate each item of equipment specified above with one of the following              
                types and thicknesses of insulation: 
 
                          a. Insulation: Fiberglass; 2” thick for cold surfaces and 3” thick for 
                              chilled surfaces. 
 
                          b. Insulation: Flexible unicellular; 1” thick for cold and chilled 
                              surfaces. 
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B. Hot Equipment (above ambient temperature): 
 

1. Application Requirements: Insulate the following hot equipment: 
 

a. Hot water generators 
b. Heat exchangers 
c. Condensate receivers 
d. Hot water expansion tanks 
e. Hot water pumps 
f. Condensate pumps 
g. Boiler breeching and stack 

 
 
 

2. Insulate each item of equipment specified above with one of the  
Following types and thick nesses of insulation: 

 
a. Insulation: Fiberglass; 2” thick for hot surfaces, except 3” 

thick for steam-jacketed heat exchangers. 
b. Insulation: Calcium Silicate; 3” thick for hot surfaces, except 

4 ½” thick for steam jacketed heat exchangers. 
 

 
3.05 INSTALLATION OF PIPING INSULATION 
 

A. General: Install insulation products in accordance with manufacture’s written 
instructions, and in accordance with recognized industry practices to ensure 
that insulation serves its intended purpose. 

 
B. Install insulation on pipe systems subsequent to testing and acceptance of test. 

 
C. Install insulation materials with smooth even surfaces.  Insulate each 

continuous run of piping with full length units of insulation, with simple single 
cut piece to complete run. Do not use cut pieces or scraps abutting each other. 

 
D. Clean and dry pipe surfaces prior to insulating. Butt insulation joints firmly 

together to ensure complete and tight fit over surfaces to be covered. 
 

E. Maintain integrity of vapor-barrier jackets on pipe insulation, and protect to 
prevent puncture or other damage. 
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F. Cover valves, fittings and similar items in each piping system with equivalent 
thickness and composition of insulation as applied to adjoining pipe run.  
Install factory molded, precut or job fabricated units (at installers option) 
except where specific form or type is indicated. 

 
G. Extend piping insulation without interruption through walls, floors and similar 

piping penetrations, except where otherwise indicated. 
 

H. Install protective metal shields and insulated inserts wherever needed to prevent 
compression of insulation. 

 
I. Pipe Hanger Insulation Inserts: Butt pipe insulation against pipe hanger 

insulation inserts. For hot pipes, apply 3” wide vapor barrier tape or band over 
the butt joints. For cold piping apply wet coat of vapor barrier lap cement on 
butt joints and seal joints with 3” wide vapor barrier tape or band.  

 
 
3.06 INSTALLATION OF DUCTWORK INSULATION 
 
 

A. General: Install insulation products in accordance with manufacture’s written 
instructions, and in accordance with recognized industry practices to ensure that 
insulation serves it’s extended purpose. 

 
B. Install insulation materials with smooth and even surfaces. 

 
C. Clean and dry ductwork prior to insulation. Butt insulation joints firmly together 

to ensure complete and tight fit over surfaces to be covered. 
 

D. Maintain integrity of vapor-barrier on ductwork insulation, and protect it to 
prevent puncture and other damage. 

 
E. Extend ductwork insulation without interruption through wall floors and similar 

ductwork penetrations, except where otherwise indicated. 
 

F. Lined ductwork: except where otherwise indicated, omit insulation on ductwork 
where internal insulation or sound absorbing linings have been installed. 

 
G. Corner angles: Except for oven and hood exhaust duct insulation, install corner 

angles on external corners of insulation and ductwork in exposed finished spaces 
before covering with jacketing. 
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3.07 INSTALLATION OF EQUIPMENT INSULATION 
 

A. General: Install equipment thermal insulation products in accordance with 
manufacture’s written instructions, and in compliance with recognized industry 
practices to ensure that insulation serves intended purpose. 

 
B. Install insulation materials with smooth and even surfaces and on clean and dry 

surfaces. Redo poorly fitted joints. Do not use mastic or joint sealer as filler from 
gapping joints and excessive voids resulting from poor workmanship. 

 
C. Maintain integrity of vapor-barrier on ductwork insulation, and protect it to 

prevent puncture and other damage. 
 

D. Do not apply insulation on hot equipment. 
 

E. Apply insulation using the staggered joint method for both single and double layer 
construction, where feasible. Apply each layer of insulation separately. 

 
F. Coat insulated surfaces with layer of insulating cement, toweled in workman like 

manner, leaving smooth continuous surface. Fill in scored block, seams, chipped 
edges and depressions, and cover over wire netting and joints with cement of 
sufficient thickness to remove surface irregularities. 

 
G. Cover insulated surfaces with glass cloth jacketing neatly fitted and firmly 

secured. Lap seams at least two inches. Apply over vapor barrier where 
applicable. 

 
H. Do not insulate handholes, cleanouts, ASME stamp, and manufacture’s 

nameplate. Provide neatly beveled edge at interruptions of insulation. 
 

I. Provide removable insulation sections to cover parts of equipment which must be 
opened periodically for maintenance; include metal vessel covers, fasteners, 
flanges, frames, and accessories. 

 
3.08 PROTECTION AND REPLACEMENT 
  

A. Replace damaged insulation which cannot be repaired satisfactorily, including 
units with vapor barrier damage and moisture saturated units. 

B. Protection: Insulation Installer shall advise Contractor of required protection for 
insulation work during remainder of construction period to avid damage and 
deterioration. 

END OF SECTION 15250 
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UNIT  4 

SCALING 
WHEN YOU COMPLETE THIS UNIT 
YOU WILL BE ABLE TO USE AN 
ARCHITECT’S SCALE TO 
MEASURE ARCHITECTURAL 
DRAWINGS. 

 
 

INTRODUCTION 
 

Like everyone who works with the set of drawings, the insulator must 
know how to use an architect’s scale. Architectural drawings have to be 
reduced in size so that they fit on the sheets. However, if you are working 
with the drawings, you often have to measure a piece of pipe or duct on 
the drawing to find out how long it will be in the building. The architect’s 
scale is a special ruler that allows you to measure an object on the drawing 
and know immediately how long the actual object will be. 

 
 In this unit you will find that the word scale is used in different ways: 
Drawing to scale means drawing an object smaller (usually) than the actual size, keeping 
all dimensions in exact proportion.  
A scale is the particular proportion chosen when making a drawing to scale. For example, 
a drawing could use the scale  1”= 1’-0”. 
An architect’s scale is a special ruler used to draw or measure architectural drawings “to 
scale” 
.A drafter scales a drawing by drawing it to scale. 
An insulator scales an object on a drawing by measuring it with an architect’s scale to see 
how long the actual object is. 
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 The words are all related, and you should have no problem knowing which is 
which once you understand the subject. 
 
 Obviously, the set of drawings for a building cannot be made full size. But a 
drawing has to be made exactly in proportion to the real thing. So whoever makes the 
drawing has to decide how much the planned building has to be scaled down. For 
example, the drafter may decide that one inch on the drawing will equal one foot on the 
building. Therefore a piece of pipe in the building that is two feet long will be two inches 
long on the drawing. 
 
 Some of the dimensions (how long something is) will be marked on a drawing. 
But it isn’t practical to label the dimensions of everything on the drawings. Therefore, 
anyone who works with the drawings must be able to figure out the dimensions by 
measuring directly from the drawing. 
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 In order to measure anything on the drawing, whoever works with the drawing 
has to know what scale the drafter used. If the drafter used one inch on the drawing to 
mean one foot on the building, the insulator can measure three inches of pipe on the 
drawing and know that it represents three feet of pipe in the actual building. 
 
 However, it may not be convenient to use one inch to represent one foot. Perhaps 
½” or  ⅜” to a foot would produce a drawing of a convenient size. How would you 
measure something on a drawing if it where drawn to a scale of  ⅜” to a foot? You could 
probably figure out how to do it, but it would take time and could produce errors, which 
you, the contractor and the union can not afford!! 
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THE  ARCHITECT’S  SCALE 

 
 To make the process easy, an architect’s scale (Fig.1) is used. This is a type of  
ruler for measuring drawings that have been reduced to a convenient size. It converts 
inches to feet so that a scaled drawing can be measured directly. For example, suppose a 
drawing has been made with a scale of  ¾” equals one foot. A  ¾” scale (Fig.2) would 
have intervals marked that are actually  ¾” apart. Each interval represents one foot. In 
Fig.2, the  ¾” scale is being used to measure the drawing of a length of duct. As shown 
on the scale, the duct is four feet long. 
 The very small intervals or increments on the left end of the scale (before 0) are 
used to measure inches. Figure3 shows how another piece of duct is being measured. It is 
five full feet long (as measured by the numbers on the right) plus six inches ( measured 
by the inch markings on the left). The piece of duct is 5’-6” long. 
 Having a  ¾” scale rule to work with makes drawing much easier for the drafter. 
The scale also makes measuring the drawing much easier for the insulator. 
 Many different scales may be needed to make all the drawings in a set of plans. A 
triangular architect’s scale combines many different scales in one device. It allows you 
to measure with a standard ruler and also with all of these scales: 
 
 3/32” = 1’-0”  3/16” = 1’-0”   ⅛” = 1’-0”  ¼” = 1’-0” ⅜” = 1’-0” 
 
 ½” = 1’-0” ¾” = 1’-0” 1” = 1’-0” 11/2” = 1’-0”   3” = 1’-0” 
 

 
 
 In order to get all these scales on one device, two different scales are marked on 
each edge of the scale. Some are read from left to right and some are read from right to 
left. This makes it confusing to us at first, but with some practice, you will find it easy to 
use. Remember that the numbers indicate feet. 
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 Start by finding the  ¾” scale on an architect’s scale (Fig.4). This looks like the 
scale in Fig.2 and 3, except that there are other numbers between the 1,2,3,4, etc. These 
extra numbers belong to the  ⅜” scale which begins on the right. If you want to use the 
¾” scale , use the numbers that begin on the left with  0.  Ignore the other numbers. 
 To measure an object with the  ¾” scale, follow the two steps below: 

1. Place the scale so that the largest number of full feet can be measured on the 
object. 

2. Find the number of inches beyond zero that can be measured on the object. 
For example, the scale in Fig.4 is measuring a line that is 2’-6”. It is measured 
following the two steps just described: 
1. The right end of the line reaches the 2 on the scale, so the line is at least 2 feet 

long. 
2. The left end of the line reaches the middle of the section divided into inches, so 

the line has an additional 6 inches. 
The other scales are used in the same way. For example, find the  ⅛” scale (Fig.5) on 
an architect’s scale and use the numbers that begin with 0. Ignore the numbers (46, 
44, 42, etc.) that belong to the  ¼” scale that begins on the other end of the rule. 

 
 PRACTICE PROBLEMS 
 Measure each of the lines below using the  ¾” scale of an architects scale: 

1.   
__________________________________ 
 

2.   
__________________________________ 
 

3.   
__________________________________ 
 

Measure each of the lines below on the ⅛” scale of an architect’s scale: 

4.   
_________________________________ 
 

5.   
_________________________________ 
 

6.   
_________________________________ 
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 Reading  Scales from the Right 
 
 Some of the scales are read from the right to left. For example, find the scale for 
¼” (Fig.6) which reads from the right to the left. When using the  ¼” scale, use only the 
numbers that start with 0 on the right. Ignore the other numbers, which belong to the  ⅛” 
scale. 
 

 
 
 PRACTICE  PROBLEMS  
 Measure each of the lines below with the  ¼” scale  
 

7.   
_________________________________ 
 

8.  
_________________________________ 
 

9.   
_________________________________ 
 
 Measure each of the lines below with the  ½” scale: 
 

10.  
_________________________________ 
 

11.  
_________________________________ 
 

12.   
_________________________________ 
 

Insert your own scaling problems according to your local needs on your own 
drawings. 
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 SCALING ON A SET OF DRAWINGS 
 
 When you do measure a drawing with an architect’s scale, do not expect 
measurements to be absolutely accurate. Paper can shrink slightly, and this can change 
measurements. If a drawing is reproduced, it may be reduced or enlarged slightly by the 
process. Sometimes a drafter can make a small error in dimensions while drawing.  

Therefore, a scaled line may not be absolutely accurate to a fraction of an inch. 
However, scaling a dimension is accurate enough to provide the information you need for 
planning and estimating. 
 When you use a scale to measure on set of drawings, the first step is to find out 
what scale to use. The drafter who makes the drawing will indicate the scale on the 
drawing. Before you measure, always be sure to find the note that tells what scale the 
drafter used. 
 If no scale is shown, the drawing may not be drawn to scale. These drawings are 
usually marked (NTS.) NOT TO SCALE. If this is so, dimensions cannot be determined 
by scaling. If a drawing seems to be drawn to scale but no scale is indicated, find some 
dimension lines that specify a particular dimension. Use the architect’s scale to see which 
scale fits the dimensions that are given. Check several of the dimensions to be sure the 
drawing is actually to scale. 

Another way to determine measurements on a drawing or to check the scale being 
used, is by using the given measurements from the bay lines usually shown on a plan 
view. On the example below we see the distance given between bays like B - C or D - E 
is 24’ (ft) except between A – B which is a double bay where the distance therefore is at 
48’( ft).Now if we have lines running the length of the building we can calculate the 
measurements with great ease and almost instantaneous by calculating the bays. 
 

 
Figure 6 – b:  Bay Lines 
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 SCALING  TERMS 
 
 As you have noticed by now, a scale is identified by a note like this: 
  ½” = 1’-0” 
 
 The number on the left (1/2”) gives the measurement on the drawing. The 
number on the right (1’-0”) gives the measurement on the object. 
A particular scale can be referred to as a  3/8” scale, a  ½ ” scale, or the like. 
 
 Full scale (or full size) means that nothing is reduced. A full scale drawing can be 
measured with an ordinary ruler. On an architect’s scale, the ruler for measuring full scale 
drawings is marked 16. 
 
 Half scale (or half size) means that 6” on the drawing equals one foot. ( This is 
very different from the  ½” scale which means that  ½” on the drawing equals one foot.) 
The term half scale is also used to refer to drawings that are reduced in size. These are 
described in the next section of this unit. 
 
 Quarter scale (or quarter size) means that that 3” on the drawing equals one foot, 
(This is very different from the  ¼” scale which means that ¼” equals one foot.) 
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 REDUCED  DRAWINGS 
 
 The sheets of a set of plans may be very large. They are expensive to copy and 
difficult to handle. Therefore, the sheets are sometimes reduced to a smaller size. 
 If the sheets are reduced, they are usually reduced so that a line that is four inches 
long on the original drawing is only two inches long on the copy. This kind of reduction 
is called half scale. The whole sheet will be half as long as the original and half as high. 
This means the sheet will be a quarter of the size of the original, although every line on 
the drawing is half the length of the original. 
 To prevent confusion if a drawing is reduced, a graphic scale is added to the 
drawing. This is a kind of ruler that shows you exactly how long a line is, that represents 
one foot. Two different styles of graphic scales are shown in Fig.7 and Fig.8. If a drawing 
is reduced, use a graphic scale to find out which scale on the architect’s scale to use. Find 
the scale where a one foot measurement is the same as the one foot measurement on the 
graphic scale. 
 
 OTHER  SCALES 
 
 There are other types of scales used for various purposes. Be sure you use an 
architect’s scale on architectural drawings. Other scales may give readings in decimals of 
a foot or in metric measurements. Some other types of scales include the following: 
 
 Engineer’s scale (also called a civil engineer’s scale or chain scale) 
 Mechanical engineer’s scale (also called a mechanical draftsman’s scale) 
 Decimal  scale  
 Metric  scale 
 
 The information in this unit covers only the architect’s scale. 
 
 REVIEW PROBLEMS  

Completion  ( Fill in the blank ) 
 

1. Full scale means that 6” on the drawing equals ________ on the object. 
 
2. Half scale means that 6” on the drawing equals ________ on the object. 

 
3. Quarter scale means that 6” on the drawing equals _______ on the object. 

 
4. ½” scale means that  ½” on the drawing equals _______ on the object. 

 
5. 3/8” scale means that ______ on the drawing equals one foot on the object. 
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The section drawing in Fig.9  ( above ) is drawn to a scale of  ¼” = 1’-0”. Use an 
architect’s scale to find the dimensions of the items listed below. 
 
1. Thickness of the concrete wall 

_________________________ 
 

2. Height of the room (floor to ceiling) 
_____________________________ 
 

3. Distance from floor to top of the boilers 
________________________________ 
 

4. Width of air handling unit (AHU-4) 
_____________________________ 

 
It is a tremendous help to us to be good at scaling when running a project, as an example 
when ordering material or checking our stock on site. At a glance we see the pipe or duct 
run the length of the building or the height of the risers between floors. Also quite often 
your boss will ask you how much more is left to do on a jobsite, or how much additional 
material is needed to complete the job. These are examples where good scaling is handy. 
This allows you to give an intelligent answer and avoids a lot of problems for everyone 
involved. 
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 Answers to Practice Problems for unit 4:  
 

Item numbers 1 to 12 
 
( Pages 44 and 45 ) 

 
  1.= 3’-0”        

 
2.= 2’-6”        

 
3.= 1’-9”       

 
4.= 16’-0”     

  
5.= 10’-6”      

 
6.= 7’-0”        

 
7.= 7’-3”       

 
8.= 9’-9” 

  
9.= 3’-6”      

 
10.= 4’-3”      

 
11.= 5’-0”     

 
12.= 3’-9” 
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UNIT 25 

TYPICAL INDUSTRIAL SPECIFICATIONS 
 
WHEN YOU COMPLETE THIS UNIT 

YOU WILL HAVE HAD PRACTICE WORKING WITH  
INDUSTRIAL SPECIFICATIONS.  

 

 
Typical Industrial Project Insulation Specifications (13 Pages) 
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The above Specs. are copies of actual field specifications from a Natural Gas and 
Pipeline Project. They are a good example of the type of work we encounter when 
we are working at an Industrial work site. 

 
 
Remember accuracy in reading the specifications is an absolute must if 

we want to have a future in the Industry !!! 
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