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INSULATION - INDIA
Copyright & Licence

© Quasar Management Services Pty Ltd. All rights are reserved. Permission is given for Architects, Engineers and Builders to use this material in the preparation of single application designs, specification and contracts only. Use of this material for any other commercial purpose is prohibited without the written permission of the publisher. Please Contact us for extended licence.

Use of the Specification and Drawings

This sample specification and the associated drawings are prepared in electronic format, with the express intention that designers will edit them to suit the particular requirements of specific construction projects. The design, construction and costing of structures must be carried out by qualified and experienced architects, engineers and builders. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect, inappropriate or incomplete use of this information. 

This sample specification and the associated drawings are prepared in the context of the national Building Regulations. Architects, engineers and builders should make themselves aware of any recent changes to these documents, to any Standards referred to therein or to local variations or requirements.  The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for failure to do so.

This sample specification and the associated drawings include product information provided by particular suppliers. Architects, engineers and builders should satisfy themselves that information on specific products is correct, by contacting the particular suppliers. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect information provided by product suppliers. 

Basis of the Specification and Drawings

In the preparation of these specifications and drawings, the following convention has been adopted.

· All building design and construction must comply with the relevant Building Regulations and any relevant Standards referred to therein. 

· If the construction is not covered by the Building Regulations, then it shall comply with any appropriate Standard.

· If the construction is not covered by either Building Regulations or Standards, construction should comply with a balanced combination of current practice, engineering principles and supplier’s information.

Using this Specification

To prepare a working specification for a particular contract, delete this front page and edit the following pages in accordance with the convention below. “Copy and paste” this draft specification into the Project Specification for the particular project, and edit accordingly.

The most common generic specifications are show towards the beginning of this document, with more specialised specifications towards the end. Use the “cut and paste” and/or “delete” options to move or remove particular blocks of text. 
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	General Sustainability Requirements

When a product or system is claimed to be “Sustainable”, the Supplier shall make available a Sustainability Statement that clearly indicates how its use will lead to one or more of the following:

· Reduction green-house gas generation, which causes global warming; or

· Reduction in the use of non-renewable resources upon which our society depends; or

· Reduction in land, water or air pollution or degradation, which alienate the use of these resources.


SPECIFICATION - INSULATION

Scope

This section covers roof, wall and floor insulation.
Building Regulations and Standards

All materials and construction shall comply with the most recent version of:

· the relevant parts of the Building Regulations;  

· the Standards referred to therein; 

· other Standards nominated in this specification; and

· other relevant Regulations.

Relevant Standards
IS 1950 Code of practice for sound insulation of non-industrial buildings

IS 3348 Specification for fibre insulation boards

IS 3677 Specification for Unbonded Rock and Slag Wool for Thermal Insulation

IS 3792 Guide for heat insulation of non industrial buildings

IS 4671 Expanded polystyrene for thermal insulation purposes

IS 6598 Cellular concrete for thermal insulation

IS 9742 Sprayed mineral wool thermal insulation

IS 9743 Thermal insulation finishing cements

IS 10556 Code of Practice for Storage and Handling of Thermal Insulation Materials

IS 11128 Spray applied hydrated calcium silicate thermal insulation

IS 11239 Methods of Test for Rigid Cellular Thermal Insulation Materials

IS 12432 : Part 1 Code of practice for application of spray applied insulation Part 1 Mineral fibre

IS 12432 : Part 2 Application of Spray Applied Insulation - Code of Practice - Part 2 : Calcium Silicate

IS 12432 : Part 3 Application of Spray Applied Insulation - Code of Practice - Part 3 : Polyurethane/Polyisocyanurate

IS 12436 Specification for Preformed Rigid Polyurethane (Pur) and Polyisocyanurate (Pir) Foams for Thermal Insulation

IS 13204 Rigid phenolic foams for thermal insulation

IS 13205 Code of practice for the application of polyurethane insulation by the in-situ pouring method

IS 14539 Insulation mill board - Specification
Commencement

Work shall commence as soon as practical after, but not before, 

(a) The Builder has issued:

· a written order

· the relevant contract drawings, specifications and schedule of work

· written approval of any details provided by the Contractor

(b) The masonry, roof, ceiling and wall cladding have been installed. 

Installation

Thermal and acoustic insulation shall be installed in accordance the Drawings, Building Regulations and relevant Standards.

General Requirements

The total thermal resistance, R, of building elements (such as roofs/ceilings, walls and/or floors) shall be not less than the following.

· The value specified in the Building Regulations for the particular location, climate and application; and 

· Any value specified for purposes of enhanced comfort or energy saving.

	Thermal Insulation Requirements

	Location
	Required Thermal Resistance, R, 

of Added Insulation,m2.K/W
	Notes 

	Roof / Ceiling
	
	

	External Walls
	
	

	Unenclosed Floors
	
	

	Other
	
	

	
	
	

	
	
	

	
	
	


Thermal Resistance Calculations

The calculated total thermal resistance of roofs/ceilings, walls and/or floors shall include allowance for:

· The thermal resistance of each component of the system;

· Heat losses due to thermal bridging; 

· Internal air film thermal resistance of 0.12 m2.K/W; and 

· External air film thermal resistance of 0.03 m2.K/W.

Thermal Resistance and Thermal Conductivity of Various Materials

Unless evidence to the contrary is presented, the Thermal Resistance, R, of insulating materials shall be determined using the Thermal Conductivity, k, listed in the insulation specifications below.

	Wall, Roof/ceiling and Floor Materials
	Effective Thermal Conductivity 
based on external thickness,
 k,  W/m.K

	Roof Cladding
	

	Concrete or terra cotta tiles
	0.81

	Aluminium sheeting
	210.00

	Steel sheeting
	47.50

	Gypsum plasterboard
	0.17

	Framing
	

	Steel
	47.50

	Hardwood (across the grain)
	0.16

	Softwood (across the grain)
	0.10

	Wall Cladding
	

	Steel sheeting
	47.50

	Aluminium sheeting
	210.00

	Pine weatherboards
	0.10

	Stringybark weatherboards
	0.14

	Particleboard
	0.12

	Plywood
	0.14

	Fibre-cement
	0.25

	Gypsum plasterboard
	0.17

	Cement render (1 cement : 4 sand)
	0.53

	Clay Brickwork
	

	Clay brick - 2.75 kg  (230 x 110 x 76 mm)
	0.55

	Clay brick - 3.25 kg  (230 x 110 x 76 mm)
	0.65

	Clay brick - 3.75 kg  (230 x 110 x 76 mm)
	0.78

	Clay brick - 4.25 kg  (230 x 110 x 76 mm)
	0.21

	Clay brick 110 mm dry-pressed
	0.92

	Clay brick 110 mm extruded (Western Australia)
	0.73

	Clay brick 110 mm extruded (eastern Australia)
	0.76

	Clay horizontally cored block 90 mm
	0.45

	Denseweight hollow concrete block
	

	190 dense concrete masonry unit (no grout)
	1.04

	190 dense concrete masonry unit (grout at 1500 centres)
	1.06

	140 dense concrete masonry unit (no grout)
	0.87

	140 dense concrete masonry unit (grout at 1500 centres)
	0.91

	110 dense concrete masonry unit (no grout)
	0.79

	110 dense concrete solid masonry unit
	1.19

	90 dense concrete masonry unit (no grout)
	0.76

	90 dense concrete solid masonry unit
	1.19

	190 SOLID dense concrete masonry unit (no grout)
	1.19

	140 SOLID dense concrete masonry unit (no grout)
	1.19

	Lightweight hollow concrete block
	

	190 light concrete masonry unit (no grout)
	0.83

	190 light concrete masonry unit (grout at 1500 centres)
	0.82

	140 light concrete masonry unit (no grout)
	0.67

	140 light concrete masonry unit (grout at 1500 centres)
	0.68

	110 light concrete masonry unit (no grout)
	0.58

	110 light concrete solid masonry unit
	0.75

	90 light concrete masonry unit (no grout)
	0.54

	90 light concrete solid masonry unit
	0.75

	190 solid dense concrete masonry unit (no grout)
	0.75

	140 solid dense concrete masonry unit (no grout)
	0.75

	Concrete
	

	Solid denseweight concrete
	1.44

	Prestressed concrete hollowcore panels
	1.09

	AAC
	

	Autoclaved aerated concrete
	0.13

	Flooring Materials
	

	Vinyl floor tiles
	0.79

	Carpet underlay
	0.04

	Other Materials
	

	Air
	0.03

	Clay soil (10% moisture content)
	0.06

	Sand (6 % moisture content)
	1.64

	Notes

1. These vales of thermal conductivity may be used (in conjunction with material thickness) to determine the thermal resistance of various components that act with insulation to provide total thermal resistance.

2. These vales of thermal conductivity are effective values based on the external thickness of the component. i.e. The fact that some components may be hollow is taken into account when determining the thermal conductivity.

3. More data is available on application for www.electronicblueprint.com.au 


Thermal Resistance of Non-Reflective Cavities and Air Spaces 

The following values for thermal resistances of non-reflective cavities and air spaces may be assumed when determining the total thermal resistance of a system incorporating reflective foil.  (Source: Building Code of Australia)

	Description of cavities or air spaces 
	Direction of Heat Flow
	Thermal resistance, R   (m2.K/W)

	Unventilated Cavities and Air Spaces 

	Pitched roof space 
	Up
	0.18

	Pitched roof space 
	Down
	0.28

	Horizontal to 5o 
	Up
	0.15

	Horizontal to 5o 
	Down
	0.22

	5o to 15o skillion roof 
	Up
	0.15

	5o to 15o skillion roof 
	Down
	0.21

	22o to 45o cathedral roof 
	Up
	0.15

	22o to 45o cathedral roof 
	Down
	0.18

	Vertical 
	Horizontal
	0.17

	Ventilated Cavities and Air Spaces 

	Pitched roof space 
	Up
	Nil

	Pitched roof space 
	Down
	0.46

	Horizontal to 5o 
	Up
	Nil

	Horizontal to 5o 
	Down
	0.19

	Vertical 
	Horizontal
	0.14


Thermal Resistance of Reflective Wall Cavities 

The following values for thermal resistances of reflective wall cavities may be assumed when determining the total thermal resistance of a system incorporating reflective foil.  (Source: Building Code of Australia)

	Description of wall cavities 
	Direction of Heat Flow
	Thermal resistance, R   (m2.K/W)

	Inner reflective surface of 0.05 emittance, 20 mm gap to wall lining 
	Horizontal
	0.48

	Inner reflective surface of 0.05 emittance, 70 mm gap to wall lining 
	Horizontal
	0.43

	Inner reflective surface of 0.05 emittance, 70 mm gap to wall lining, outer anti-glare reflective surface or 0.20 emittance , 25 mm airspace to wall cladding 
	Horizontal
	0.95

	Outer anti-glare reflective surface or 0.20 emittance , 35 mm airspace to wall cladding 
	Horizontal
	0.50


Thermal Resistance of Reflective Air Spaces in Roofs
The following values for thermal resistances of reflective air spaces in roofs may be assumed when determining the total thermal resistance of a system incorporating reflective foil.  (Source: Building Code of Australia)

	Emittance of added reflective insulation
	Direction of Heat Flow
	Thermal resistance, R   (m2.K/W)

	
	
	Pitched roof (>10o) with horizontal ceiling
	Flat, skillion or pitched roof  (<10o) with horizontal ceiling
	Pitched roof with cathedral ceiling

	
	
	Ventilated roof space
	Non-ventilated roof space
	
	22o pitch
	30o pitch
	45o pitch

	0.20 outer, 0.05 inner
	Down
	1.21
	1.21
	1.28
	0.96
	0.86
	0.66

	0.20 outer, 0.05 inner
	Up
	0.59
	0.75
	0.68
	0.72
	0.74
	0.77

	0.90 outer, 0.05 inner
	Down
	1.01
	0.92
	1.06
	0.74
	0.64
	0.44

	0.90 outer, 0.05 inner
	Up
	0.40
	0.55
	0.49
	0.51
	0.52
	0.53


Consideration of Roof and Wall Colour

When determining the requirements for insulation, consideration shall be given to the solar absorptance of the cladding surface. 
	Colour
	Typical Values for Solar Absorptance
	

	Slate (dark grey)
	0.90
	
	

	Red, Green
	0.75
	
	

	Yellow, buff
	0.60
	
	

	Zinc aluminium, dull
	0.55
	
	

	Galvanised steel, dull
	0.55
	
	

	Light grey
	0.45
	
	

	Off white
	0.35
	
	

	Light cream
	0.30
	
	

	Emissivity
	
	
	

	Emissivity(High [dull] = 0.82, Low [shiny] = 0.03)   Source: AS 2627.1
	

	AccuRATE Default Values
	Solar Absorptance
	Emissivity
	

	Dark
	0.85
	0.90
	

	Medium
	0.50
	0.90
	

	Light
	0.30
	0.90
	

	Brick - Red pressed clay
	0.79
	0.90
	

	Concrete - dry
	0.62
	0.90
	

	Copper aged
	0.57
	0.90
	

	Fibro-cement - Weathered
	0.65
	0.90
	

	Galvanised Iron - New
	0.32
	0.90
	

	Galvanised iron - Weathered
	0.75
	0.90
	

	
	 
	 
	

	Paint - Black
	0.96
	0.90
	

	Paint - Light cream
	0.30
	0.90
	

	Paint - Light green
	0.50
	0.90
	

	Paint - Light grey
	0.75
	0.90
	

	Paint - Pink
	0.49
	0.90
	

	Paint - White
	0.23
	0.90
	

	
	 
	 
	

	Tiles - Clay - Light Red
	0.66
	0.90
	

	Tiles - Clay - Dark purple
	0.81
	0.90
	

	
	 
	0.90
	

	Tiles - Concrete - Black
	0.91
	0.90
	

	Tiles - Concrete - Brown
	0.85
	0.90
	

	Tiles - Concrete - Uncoloured
	0.69
	0.90
	


	Insulation - General


	Sustainability Specification

Systems involving insulation shall provide higher thermal resistance than commonly used alternatives.


	Reflective Pliable Building Membranes With At Least One Reflective Surface

	Reflective pliable building membranes with at least one reflective surface (Group 1) shall comply with the Drawings, Building Regulations and relevant Standard.
Single-sided Poly-weave Foils 

Single-sided poly-weave foils shall consist of a polymesh woven material, with or without a Kraft paper inner core, with one opaque side (emissivity approximately 0.87) and reflective aluminium foil, adhered with a hot-melt flame resistant adhesive to the other (emissivity approximately 0.03).

Double-sided Antiglare Foils

Double-sided antiglare foils shall consist of a glass-fibre reinforced core, with or without a Kraft paper inner core, with reflective aluminium foil, adhered with a hot-melt flame resistant adhesive to each side (emissivity approximately 0.03). One side shall be coated with antiglare ink, to increase the emissivity to approximately 0.10. Breather grade foil shall incorporate perforations of approximately 2 mm diameter over not less than 10% of the area.

Unless stated otherwise on the drawings, performance shall be not less than the following.

Duty

As specified on the drawings (Light, Medium, Heavy or Extra Heavy duty). If the duty is not specified on the drawings, it shall be not less than “Heavy Duty”.

Vapour barrier rating

High

External surface

Antiglare (coated with antiglare ink, to increase the emissivity to approximately 0.10), unless specified otherwise for the particular application.

Internal surface

Reflective (emissivity approximately 0.03).

The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:

The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

More details…click here


	Single Sheet Segmented Reflective Pliable Membrane For Installation Between Structural Members

	Single sheet segmented reflective pliable membrane for installation between structural members (Group 2) shall comply with the Drawings, Building Regulations and relevant Standard. They shall consist of folded single sheet foil laminate, comprising polymesh woven material, with or without a Kraft paper inner core, with one opaque side (emissivity approximately 0.87) and reflective aluminium foil, adhered with a hot-melt flame resistant adhesive to the other (emissivity approximately 0.03).  Unless stated otherwise on the drawings, performance shall be not less than the following.

Duty

As specified on the drawings. If the duty is not specified on the drawings, it shall be not less than what would be achieved by “Heavy Duty” sarking.
Vapour barrier rating

High

External surface

Antiglare (coated with antiglare ink, to increase the emissivity to approximately 0.10), unless specified otherwise for the particular application.

Internal surface

Reflective (emissivity approximately 0.03).

The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Multiple Layered Segmented Reflective Pliable Membrane with Multiple Reflective Airspaces

	Multiple layered segmented reflective pliable membrane  with multiple reflective airspaces (Group 3) shall comply with the Drawings, Building Regulations and relevant Standards.  
Multiple layered segmented reflective pliable membrane  with multiple reflective airspaces  incorporating air bubbles shall consist of a polymesh core (not less than 7 mm thick), enclosing a single layer of air bubbles (approximately 20 mm in diameter), with reflective aluminium foil adhered to each side (emissivity approximately 0.03, with one side coated with antiglare ink, to increase the emissivity to approximately 0.10).

Unless stated otherwise on the drawings, performance shall be not less than the following. Note: Outer layers shall be tested separately.

Duty

As specified on the drawings. If the duty is not specified on the drawings, it shall be not less than what would be achieved by “Heavy Duty” sarking.

Vapour barrier rating

High

External surface

Antiglare (coated with antiglare ink, to increase the emissivity to approximately 0.10), unless specified otherwise for the particular application.

Internal surface

Reflective (emissivity approximately 0.03).

The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Reflective Material Bonded to Rigid Insulation or Support to Form a Sheet

	Reflective material bonded to rigid insulation or support to form a sheet (Group 4) shall comply with the Drawings, Building Regulations and relevant Standards
Antiglare reflective expanded polystyrene board shall consist of expanded polystyrene sheets (EPS), with reflective aluminium foil, adhered to each side (emissivity approximately 0.03). One side shall be coated with antiglare ink, to increase the emissivity to approximately 0.10. 
Unless stated otherwise on the drawings, performance shall be not less than the following.
Duty

As specified on the drawings. If the duty is not specified on the drawings, it shall be not less than what would be achieved by “Heavy Duty” sarking.

Vapour barrier rating

High

External surface

Antiglare (coated with antiglare ink, to increase the emissivity to approximately 0.10), unless specified otherwise for the particular application.

Internal surface

Reflective (emissivity approximately 0.03).

The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Reflective Material Bonded to Pliable Non-reflective Insulation

	Reflective material bonded directly or via a substrate to pliable non-reflective insulation. (Group 5) shall comply with the Drawings, Building Regulations and relevant Standard.
Foil-faced insulating blanket shall consist of a lightweight flexible bulk mineral insulation blanket faced on one side, with reflective foil laminate (emissivity approximately 0.03).Unless evidence indicating otherwise is presented, the thickness required to achieve specified thermal resistances of reflective foil-faced insulating blanket shall be not less than the following:
Product Designation

Nominal Thickness

t   mm

Minimum Required Thermal Resistance

R    m2K/W

R1.5

55

1.30 Notes 2
R2.0

75

1.75 Notes 2
R2.5

100

2.30 Notes 2
Notes:

An additional thermal resistance of 0.2 m2K/W over the tabulated values may be assumed in the calculation of total thermal resistance, to account for the reflective properties (emissivity). Depending on the location and application of the foil, the contribution to total thermal resistance due to reflectivity may be much higher.

The tabulated R values do not include any allowance for reflectivity.

Unless stated otherwise on the drawings, performance shall be not less than the following. Note: Only Group 1 components need be tested.

Duty

As specified on the drawings. If the duty is not specified on the drawings, it shall be not less than what would be achieved by “Heavy Duty” sarking.

Vapour barrier rating

High

External surface

Antiglare (coated with antiglare ink, to increase the emissivity to approximately 0.10), unless specified otherwise for the particular application.

Internal surface

Reflective (emissivity approximately 0.03).

The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Reflective Material Bonded to the Inside of Wall Cladding Sheets

	Reflective material bonded directly or via a substrate to pliable to the inside of wall cladding sheets such as metal or plastic “weatherboards”. (Group 6) shall comply with the Drawings, Building Regulations and relevant Standard.  Unless stated otherwise on the drawings, performance shall be not less than the following. 

Duty

As specified on the drawings. If the duty is not specified on the drawings, it shall be not less than what would be achieved by “Heavy Duty” sarking.

Vapour barrier rating

High

Internal surface

Reflective (emissivity approximately 0.03).

The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Reflective Material Bonded to the Underside of Metal Wall or Roof  Sheets

	Reflective material bonded directly or via a substrate to the underside of metal wall or roof  sheets (Group 7) shall comply with the Drawings, Building Regulations and relevant Standard.  Unless stated otherwise on the drawings, performance shall be not less than the following. 

Duty

As specified on the drawings. If the duty is not specified on the drawings, it shall be not less than what would be achieved by “Heavy Duty” sarking.

Vapour barrier rating

High

Internal surface

Reflective (emissivity approximately 0.03).

The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Sheep’s Wool Fibre Loose Fill Thermal Insulation

	Sheep’s wool fibre loose fill thermal insulation shall comply with the Drawings, Building Regulations and relevant Standard. Wool shall comprise more than 5% be weight of the product. Raw wool shall be soured to remove grease, dirt and suint. Recycled wool shall be free of oils and other fibres that compromise fire performance. Vegetable content of scoured wool shall not exceed 3%. Insect resistance shall be rated “satisfactory”.

Unless evidence indicating otherwise is presented, the thickness required to achieve specified thermal resistances shall be not less than the following:
Product

Thickness

mm

Thermal Conductivity,

 k, W/m.K

Thermal Resistance,

R, m2.K/W

Sheep's wool loose fill (low density)

170

0.068

2.5

Sheep's wool loose fill (low density)

230

0.066

3.5

Sheep's wool loose fill (medium density)

110

0.044

2.5

Sheep's wool loose fill (medium density)

160

0.046

3.5

Source: CSIRO, Building, Construction & Engineering (Reported by Choice)
The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Sheep’s Wool or Wool Blend Batts and Blanket Thermal Insulation

	Sheep’s wool or wool blend batts and blanket thermal insulation shall comply with the Drawings, Building Regulations and relevant Standard. 
Wool shall comprise more than 5% be weight of the product. Raw wool shall be soured to remove grease, dirt and suint. 
Recycled wool shall be free of oils and other fibres that compromise fire performance. 
Vegetable content of scoured wool shall not exceed 3%. 
Insect resistance shall be rated “satisfactory”.
Unless evidence indicating otherwise is presented, the thickness required to achieve specified thermal resistances shall be not less than the following:
Product

Thickness

mm

Thermal Conductivity,

 k, W/m.K

Thermal Resistance,

R, m2.K/W

Sheep's wool batts (low density)

150

0.060

2.5

Sheep's wool batts (low density)

210

0.060

3.5

Sheep's wool batts (medium density)

110

0.044

2.5

Sheep's wool batts (medium density)

160

0.046

3.5

Source: CSIRO, Building, Construction & Engineering (Reported by Choice)
The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Cellulose Fibre Thermal Insulation

	Cellulose fibre thermal insulation shall comply with the Drawings, Building Regulations and relevant Standard, and shall consist of not less than 95% be weight cellulose fibre and fibre retardant. 
The stabilised density shall be in the range 20 kg/m3 to 70 kg/m3. 

The moisture content (when tested in accordance with ASTM C739) shall be not more than 20%.
Cellulose fibre thermal insulation incorporating fire retardant shall be classified as “non-corrosive”. Insulation incorporating not less than 17% by weight borax and boric acid fire retardant (of which 15% to 35% is borax) is considered to be “non-corrosive”.
Unless evidence indicating otherwise is presented, the thickness required to achieve specified thermal resistances shall be not less than the following:
Product

Thickness

mm

Thermal Conductivity,

 k, W/m.K

Thermal Resistance,

R, m2.K/W

Cellulose fibre (loose fill)

100

0.040

2.5

Cellulose fibre (loose fill)

140

0.040

3.5

Source: CSIRO, Building, Construction & Engineering (Reported by Choice)
. 

Duty

As specified on the drawings. If the duty is not specified on the drawings, it shall be not less than what would be achieved by “Heavy Duty” sarking.

Vapour barrier rating

High

Internal surface

Reflective (emissivity approximately 0.03).

The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Rockwool Batts and Blanket

	Rockwool batts and blanket thermal insulation shall comply with the Drawings, Building Regulations and relevant Standard (IS 3677), and shall consist of not less than 95% be weight mineral wool (inorganic oxides or minerals, rock slag or glass) and binders.
Unless evidence indicating otherwise is presented, the thickness required to achieve specified thermal resistances shall be not less than the following:
Product

Thickness

mm

Thermal Conductivity,

 k, W/m.K

Thermal Resistance,

R, m2.K/W

Rockwool batts or blanket

90

0.036

2.5

Rockwool batts or blanket

130

0.036

3.5

Source: CSIRO, Building, Construction & Engineering (Reported by Choice)
The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Glass Fibre Batts and Blanket

	Fibreglass batts and blanket thermal insulation shall comply with the Drawings, Building Regulations and relevant Standard, and shall consist of not less than 95% be weight mineral wool (inorganic oxides or minerals, rock slag or glass) and binders.

The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:

The value specified in the Building Regulations for the particular location, climate and application; and 


Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Polyester  Batts and Blanket Insulation

	Polyester batt and blanket thermal insulation shall comply with the Drawings, Building Regulations and relevant Standard, and shall consist of not less than 95% be weight polyester fibre and binders. 
Unless evidence indicating otherwise is presented, the thickness required to achieve specified thermal resistances shall be not less than the following:
Product

Thickness

mm

Thermal Conductivity,

 k, W/m.K

Thermal Resistance,

R, m2.K/W

Polyester batts (low density)

160

0.064

2.5

Polyester batts (low density)

220

0.063

3.5

Polyester batts (medium density)

110

0.044

2.5

Polyester batts (medium density)

160

0.046

3.5

Source: CSIRO, Building, Construction & Engineering (Reported by Choice)
The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Expanded Polystyrene Board 

	Expanded polystyrene board for thermal insulation shall comply with the Drawings, Building Regulations and relevant Standard (IS 4671).

The total thermal resistance, R, of thermal wall systems comprising insulation board, fixings and high-build multi-layered weatherproof coating shall be not less than the following.

The value specified in the Building Regulations for the particular application. Where total thermal resistance is specified, an allowance for internal air film of 0.12 m2.K/W and external air film of 0.03 m2.K/W shall be made. 

Any value specified for purposes of enhanced comfort or energy saving.

The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Sprayed Polyurethane Foam Insulation

	Sprayed polyurethane foam insulation shall comply with the Drawings, Building Regulations and relevant Standard (IS 12432 : Part 3), and shall consist of polyicynene micro-cellular plastic foam insulation, which is sprayed into onto a wall or into a wall cavity to form an insulation system.
Unless evidence indicating otherwise is presented, the thickness required to achieve specified thermal resistances shall be not less than the following:
Thickness

mm

Surface Mass

kg/m2
Thermal Resistance

m2.K/W

25

0.15

0.66

50

0.31

1.32

75

0.46

1.97

100

0.61

2.63

125

0.76

3.29

150

0.92

3.95

175

1.07

4.61

200

1.22

5.26

Notes:

The thermal resistances given in this table are of the semi-rigid polyurethane foam insulation alone (i.e. corresponding to “added insulation”). The total thermal resistance of a wall, floor or ceiling system, is the sum of values for the external air film (0.03), external cladding, air space or cavity (if applicable), insulation (from this table), internal cladding, and internal air space (0.12).

The calculated values do not account for thermal bridging at studs and the like.

The calculated values are based on the calculated upper 10 percentile characteristic value for thermal conductivity of 0.038 W/m.K.

The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	In-situ Set  Urea-formaldehyde Foam Insulation

	In-situ set  urea-formaldehyde foam insulation shall comply with the Drawings, Building Regulations and relevant Standard.

The total thermal resistance, R, of  roofs/ceilings, walls and/or floors shall be not less than:
The value specified in the Building Regulations for the particular location, climate and application; and 

Any value specified for purposes of enhanced comfort or energy saving.

The thermal resistances of reflective ventilated and unventilated cavities and air spaces set out in Specification: Insulation – General Requirements, may be assumed when determining the total thermal resistance of a system incorporating reflective foil laminate. 

More details…click here


	Lightweight Aggregate Hollow Concrete Block Wall Systems Incorporating Polystyrene Insulation

	Lightweight aggregate concrete blocks incorporating polystyrene insulation inserts shall comply with the Drawings, Building Regulations and relevant Standards and shall have a characteristic compressive strength not less than 10 MPa. Where steel reinforcement is to be grouted into the blockwork to enhance strength, the concrete blocks shall have a characteristic compressive strength not less than 15 MPa. 

The total thermal resistance, R, of insulated hollow concrete blocks shall be not less than the following.

· The value specified in the BCA for the particular application. Where total thermal resistance is specified, an allowance for internal air film of 0.12 and external air film of 0.03 shall be made. Refer to the specifications set out below for the requirements in particular states. 

· Total thermal resistance of 1.0 m2.W/K.

See also Specification for Masonry.

More details…click here


	Thermal Paints and Coatings with Low Solar Absorptance and/or Significant Thermal Resistance

	Requirements for thermal paints and coatings with low solar absorptance and/or significant thermal resistance are set out in the Specification for Painting and Coatings.

More details…click here


	Customised Wall, Roof or Floor Systems Incorporating Insulation

	Requirements for customised wall, roof or floor systems incorporating insulation are set out in the Specification for Carpentry Joinery, Cladding and Flooring. 

More details…click here


	Acoustic Insulation

	Acoustic insulation shall be installed to the engineer’s specifications and IS 1950. Insulation batts shall comply with the Building regulations, BCI Part 8, Section 4
More details…click here


Installing Sprayed Insulation

Whilst there are good technical arguments on the relative performance of bulk insulation batts and sprayed insulation, construction questions should also be considered.

It may be difficult to monitor the thickness of sprayed insulation in inaccessible parts of the roof space.

Some sprayed insulation may be lost down cavity walls unless the cavity is closed off.

Batts may be difficult to position in inaccessible parts of the roof space.

Fire Performance 

Consideration must be given to the 
Flammability Index , Ignitability Index, Spread of Flame Index, Heat Evolved Index and Smoke Developed Index of the various insulating systems. It is recommended that designers seek the advice of the manufacture.

Inspections and Tests

The following inspections shall be performed.

	PRIVATE Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

	Drawings & Specifications
	Inspect controlled documents 
	Controlled copy of latest issue  on site
	Hold

	Insulation materials
	Visual check of:

Brand

Type

Thickness

R rating
	As specified
	Hold

	Depth of insulation
	Visual check of depth at a sample of locations    

Check theoretical thickness, by dividing  volume by area covered
	Depth must be as specified + 50, -0 mm
	Witness

	Coverage of insulation
	Visual check of coverage at a sample of locations
	No visible gaps
	Witness
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