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TIAC MECHANICAL INSULATION BEST PRACTICES GUIDE 

PREFACE 
The members of the Thermal Insulation Association of Canada, professionals in the manufacturing, fabrication, 
distribution and installation or removal of insulation materials, have determined that a set of standards consistent across 
Canada, would be of great benefit to the entire industry. 

The data presently in publication across Canada varies greatly within the "design and build” community, insulation 
manufacturers, trade associations, contractors and individual owners or clients. To compile a set of reference materials in 
one document that can be maintained current, with timely updates, can only improve the economics and quality of the 
product supplied to the insulation customer. It will also improve the time required to estimate and the accuracy of 
contracts tendered by contractors. 

This standard has been developed with the intent to make available a reference which can be utilized for most insulation 
projects in Canada. The TIAC National Standards are not meant to override Provincial and Territorial codes and 
regulations and other specialized insulation projects. The material selection portion of these standards are not an 
endorsement of any particular product nor is it the intent to suggest that products not included are not to be regarded as 
unacceptable alternatives. 

These specifications have been prepared based on manufacturers technical information provided, however it is the 
specification writer's responsibility to ensure that all products comply with applicable codes, regulations and standards. 
The guide specification sections appearing in Section 15 have been structured to comply with specification standards 
published by Construction Specifications Canada (CSC), MasterFormat 2004, SectionFormat, and PageFormat. 

The TIAC Mechanical insulation best practices guide is made up in different sections, focusing on specific areas of the 
industry. The document will be updated on a timely basis, to maintain a current reference point to assist in system design, 
material usage and application practice. 

Revision:  
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SECTION 2 

INSULATION MATERIALS AND PROPERTIES 

2.1 DEFINITION OF INSULATION 

Insulations are defined as those materials or combinations of materials which retard the flow of heat energy by 
performing one or more of the following functions: 

1. Conserve energy by reducing heat loss or gain. 

2. Control surface temperatures for personnel protection and comfort. 

3. Facilitate temperature control of process. 

4. Prevent vapour flow and water condensation on cold surfaces. 

5. Increase operating efficiency of heating/ventilating/cooling, plumbing, steam, process and power systems 
found in commercial and industrial installations. 

6. Prevent or reduce damage to equipment from exposure to fire or corrosive atmospheres. 

7. Assist mechanical systems in meeting criteria in food and cosmetic plants. 

8. Reduce emissions of pollutants to the atmosphere. 

The temperature range within which the term "thermal insulation" will apply, is from -75°C to 815°C. All 
applications below -75°C are termed "cryogenic", and those above 815°C are termed "refractory". 

Thermal insulation is further divided into three general application temperature ranges as follows: 

A. LOW TEMPERATURE THERMAL INSULATION 

1. From15°C through 1°C - i.e. Cold or chilled water. 

2. 0°C through -40°C - i.e. Refrigeration or glycol. 

3. -41°C through -75°C - i.e. Refrigeration or brine. 

4. -76°C through -273°C (absolute zero) - i.e. Cryogenic. (Not addressed in this manual). 

B.  INTERMEDIATE TEMPERATURE THERMAL INSULATION 

1.  16°C through 100°C - i.e. Hot water and steam condensate. 

2.  101°C through 315°C - i.e. Steam, high temperature hot water. 

C. HIGH TEMPERATURE THERMAL INSULATION 

1. 316°C through 815°C - i.e. Turbines, breechings, stacks, exhausts, incinerators, boilers. 

2.2 GENERIC TYPES AND FORMS OF INSULATION 
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Insulations will be discussed in this manual according to their generic types and forms. The type indicates 
composition (i.e. glass, plastic) and internal structure (i.e. cellular, fibrous). The form implies overall shape or 
application (i.e. board, blanket, pipe covering). 

2.2.1 TYPES 

1. Fibrous Insulation - composed of small diameter fibers which finely divide the air space. The fibers may be 
perpendicular or parallel to the surface being insulated, and they may or may not be bonded together. Silica, 
rock wool, slag wool and alumina silica fibers are used. The most widely used insulations of this type are 
glass fiber and mineral wool. Glass fiber and mineral wool products usually have their fibers bonded together 
with organic binders that supply the limited structural integrity of the products. 

2. Cellular Insulation - composed of small individual cells separated from each other. The cellular material may 
be glass or foamed plastic such as polystyrene (closed cell), polyisocyanurate and elastomeric. 

3. Granular Insulation - composed of small nodules which may contain voids or hollow spaces. It is not 
considered a true cellular material since gas can be transferred between the individual spaces. This type may 
be produced as a loose or pourable material, or combined with a binder and fibers or undergo a chemical 
reaction to make a rigid insulation. Examples of these insulations are calcium silicate, expanded vermiculite, 
perlite, cellulose, diatomaceous earth and expanded polystyrene. 

2.2.2 FORMS 

Insulations are produced in a variety of forms suitable for specific functions and applications. The combined form 
and type of insulation determine its proper method of installation. The forms most widely used are: 

1.  Rigid boards, blocks, sheets, and pre-formed shapes such as pipe insulation, curved segments, lagging etc. 
Cellular, granular, and fibrous insulations are produced in these forms. 

2.  Flexible sheets and pre-formed shapes. Cellular and fibrous insulations are produced in these forms. 

3.  Flexible blankets. Fibrous insulations are produced in flexible blankets. 

4.  Cements (insulating and finishing). Produced from fibrous and granular insulations and cement, they may be 
of the hydraulic setting or air drying type. 

5.  Foams. Poured or froth foam used to fill irregular areas and voids. Spray used for flat surfaces. 

2.3 PROPERTIES OF INSULATION 

Not all properties are significant for all materials or applications. Therefore, many are not included in manufacturers' 
published literature or in the Table of Properties which follows this section. In some applications, however, omitted 
properties may assume extreme importance (i.e. when insulations must be compatible with chemically corrosive 
atmospheres.) 

If the property is significant for an application and the measure of that property cannot be found in manufacturers' 
literature, effort should be made to obtain the information directly from the manufacturer, testing laboratory or 
insulation contractors association. 

The following properties are referenced only according to their significance in meeting design criteria of specific 
applications. More detailed definitions of the properties themselves can be found in the Glossary. 

  
  


