
SANS  

10400-XA: 2021  

THERMAL  
INSULATION 
GUIDE

www.tipsasa.co.za

SANS 10400-XA: 2021 Edition 2

Publication Date: March 2022

®





3

INTRODUCING 

TIPSASA

In order to view the background and origin of TIPSASA it is important to 
be aware of its predecessor TAICASA and TIASA where much of its ‘roots’ 

came from.

‘TAICASA’ (the Thermal and Acoustic Insulation Contractors Association 
of South Africa) was formed in 1977 between six of the major insulation 
contractors at that time in South Africa up until 1993.

The year 1998 saw the formation of a new association which became 
known as the Thermal Insulation Association of South Africa (‘Acoustic’ no 
longer featured in the title.)

The official launch was on the 17th September 1998 at ESKOM – Megawatt 
Park. Members now included insulation material suppliers as well as 
coating manufacturers and insulation contractors.

TIASA contracted with Eskom Consulting Services and the Capacity 
Building Group to develop a strategic Business Plan for the Association. One 
of the missions of TIASA was to increase the usage of thermal insulation 
in South Africa. The Board also agreed to update the TAICASA Insulation 
Handbook and used it as the first publication sanctioned by TIASA.

In 1999 TIASA was incorporated under the umbrella of the body known as 
AAAMSA (The Association of Architectural Aluminium Manufacturers of 
South Africa), which became the official administrator of TIASA.

In November 2014 a majority vote from the members of the Thermal 
Insulation Association of Southern Africa (TIASA) to become independent 
from the AAAMSA Group (The Association of Architectural Aluminium 
Manufacturers of South Africa) led to the establishment of a new legal 
entity Thermal Insulation Products and Systems Association SA (TIPSASA) 
in March 2015.

TIPSASA focuses on the Thermal Insulation Industry with particular 
emphasis on energy efficient products and systems. As a non-profit 
company it continues to serve its members, professionals and consumers.
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or faulty use of its Publications.
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by TIPSASA for any errors and/or omissions, which may have inadvertently occurred.

All standards and regulations referred to in this document may be updated from time to time and users of this 
guide are responsible for ensuring they are working to the most up to date standards. The details, illustrations, 
and photographs in this publication are meant for illustrative purposes only. It is the responsibility of the installer 
to ensure that specifications comply with all manufacturers’ installation specifications and local building codes. ©
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INTRODUCTION

About the National Building Regulations 
and SANS 10400-XA

The “new” Standard SANS 10400-XA came into effect in November 2011 
and was introduced to regulate energy usage in buildings. 

The objective of the standard was to move the South African building 
industry towards more sustainable and less resources intensive building 
practices. The reduction in energy consumption in all new residential 
and commercial buildings can equate to an estimated 3500MW saving in 
electricity by 2020. 

The National Building Regulations were updated to include Part X which 
addresses environmental sustainability and Part XA which established 
requirements for energy efficiency in new buildings and extensions.

The application of the National Building Regulations, SANS 10400, is made 
up of various parts. Parts A to X are “Deemed-to-Satisfy” rules which, if 
adhered to, will ensure compliance with the National Building Regulations. 
Each part covers different aspects of the construction and finishing of 
buildings. These are the minimum standards that ensure the health 
and occupational safety of the occupants in these buildings without 
constraining the function or the comfort of the building.

With the implementation of Part X in 2011, South Africa has pro-actively 
joined the international community in an attempt to become more 
environmentally conscious. Persons planning a new development or 
additions and alterations were now compelled to include measures that 
would make their endeavour energy efficient. Compliance with these 
measures have added additional time and liability to Building Practitioners.

The 2021 revision of SANS 10400-XA is considered more stringent than the 
2011 edition and has a goal of improving the requirements by introducing 
more sensible and practical measures that would save energy when new 
buildings are designed and built accordingly. The ultimate objective is 
to provide compliance criteria for the construction of net zero energy 
buildings.
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INTRODUCTION

SANS 10400-XA purpose and scope 

The purpose of the 2021 standard is to establish the minimum energy efficiency requirements of buildings when 
designed and constructed in accordance with the building envelope requirements of SANS 10400-XA Energy usage 
in buildings.

The Standard covers: New buildings and extensions in the following occupancy classes:

TABLE 1 - OCCUPANCY CLASSIFICATION TABLE IN ACCORDANCE WITH REGULATION A20

A1 Entertainment and Public Assembly F1 Large shop – floor area exceeds 250 m²

A2 Theatrical and indoor sport F2 Small shop 

A3 Places of instruction F3 Wholesalers’ store

A4 Worship G1 Offices

C1 Exhibition hall H1 Hotel

C2 Museum H2 Dormitory

E1 Place of detention H3 Domestic residence

E2 Hospital H4 Dwelling house

E3 Other institutional (residential) H5 Hospitality

E4 Health care

How to use this guide 

The purpose of this document is to provide guidance on deemed-to satisfy compliance to the building envelope 
requirements of SANS 10400-XA for the installation of thermal insulation in floors, walls and roof assemblies. This 
document does not address other requirements of the Standard, such as fenestration, service water heating, lighting, 
or other requirements.

Energy zones 

The climate zone map has been replaced with the energy zone map. The map indicates graphically the areas and 
boundaries of the 7 energy zones throughout South Africa.

The energy zones are determined by the amount of heating and cooling energy required to bring the internal 
temperatures of buildings into thermal comfort levels. The legend on the map indicates the level of heating and 
cooling energy needed in accordance with the Energy Zone is as follows:

a) Zone 1 = Medium heating and medium cooling energy

b) Zone 2 = Medium heating and low cooling energy

c) Zone 3 = Low heating and high cooling energy

d) Zone 4 = Low heating and low cooling energy

e) Zone 5 = Low heating and medium cooling energy (Zone 5H – 85% humidity area)

f ) Zone 6 = High heating and low cooling  energy

g) Zone 7 = High heating and medium cooling energy

The first step in determining compliance is to identify the energy zone for the building location. This is done by 
referring to the energy zone map or to the energy zone tables in SANS 10400-XA. Zone 5H high humidity to be taken 
into account.
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INTRODUCTION

MAIN CITY/TOWN 
(Alphabetically

LONGITUDE 
(°E)

LATITUDE (°S) ENERGY ZONE SCCP*
R-VALUE 
ROOFS

Bloemfontein 26.218 29.113 1 No 3.7

Cape Town 18.423 33.915 4 Yes 3.7

Durban 31.026 29.847 5H No 2.7

East London 27.903 33.014 5 No 3.7

George 22.458 33.951 4 Yes 3.7

Johannesburg 28.039 26.202 1 No 3.7

Kimberley 24.761 28.741 1 No 3.7

Mahikeng 25.632 25.857 5 No 3.7

Pietermaritzburg 30.377 29.601 4 No 3.7

Polokwane 29.453 23.909 5 No 3.7

Potchefstroom 27.096 26.719 1 No 3.7

Port Elizabeth 25.622 33.962 4 Yes 3.7

Pretoria 28.190 25.744 5 No 3.7

Worcester 19.444 33.646 2 No 3.7

*SCCP - Southern Cape Condensation Problem Area
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1.1 Mandatory provisions

SANS 10400-XA: 2021 Standard has certain mandatory provisions that 
apply to building insulation. 

These include:

• Minimum performance requirements: Thermal resistance (R-value) 
according to energy zones.

• Installation: Insulation shall be installed in accordance with 
manufacturer’s recommendations.

• Fire safety: Fire performance classification, i.e. combustible or non-
combustible materials to be used in applicable occupancy classifications 
in accordance with SANS 10400 Part T Fire protection.

1.2 Compliance paths

Regulation X provides several compliance paths:

1. Rational design by a professional “competent” person. The thermal 
performance (energy consumption) of the building needs to be 
calculated and should be equal to or better than specified in SANS 
10400-XA. 

2. “Deemed-to-Satisfy” – where all elements of the building will follow the 
prescribed requirements in SANS 10400-XA. 

3. The thermal performance (energy usage) of the building is calculated 
and the maximum energy consumption and demand are in line with 
SANS 10400-XA.

4. Reference building: the building should perform equal to or  
better than a reference building (to be proven by a thermal performance 
calculation software package).

CHAPTER 1 

SANS 10400-XA 
ENVELOPE 
REQUIREMENTS FOR 
BUILDINGS
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CHAPTER 1   SANS 10400-XA ENVELOPE REQUIREMENTS FOR BUILDINGS

This document provides guidance on compliance with the “Deemed-to-Satisfy” requirements of SANS 10400-XA.

1.3 Building envelope requirements

Buildings should be orientated to face North East, North or North-West to facilitate winter solar heat gain, except 
for Zone 5H. In Zone 5 H buildings should be orientated to make use of the prevailing winds to cool the building 
through natural ventilation.

1.4 Minimum rated R-value approach

The minimum rated R-value approach specifies the minimum R-value 
of insulation required for compliance for each envelope element. The 
approach is intended to be the simplest compliance approach in that, in 
theory, one only needs to verify that the rated R-value of the insulation was 
installed. 

EXAMPLE: Thermal insulation R-value to appear on packaging  
of insulation material.

1.5 How to calculate R-value of a product

The R-value is a measure of resistance to heat flow through a given thickness of material. The higher the R-value, 
the more thermal resistance the material has and therefore the better its insulating properties.

The R-value is measured in metres squared Kelvin per Watt (m².K/W)

The R-value is therefore a relatively simple way to compare two insulating materials if you have the thermal 
conductivity for each material. It also allows you to see the impact of adding thicker layers of the same insulating 
material. When it comes to the building envelope the R-value of the individual insulation materials becomes just one 
of the performance parameters to be taken into consideration when determining the total R-value of the envelope.

To determine the insulation thickness required:

EXAMPLE: The thermal resistance of 135mm of glass wool insulation (with thermal conductivity 0.040 W/(m.K)) is 
3.37 m².K/W

R-value of Glass Wool blanket = Thickness/k-value

Thickness =  3.37 m².K/W x 0.040 W/(m.K) 
  =  0.1348m (approx. 135mm)

1.6 Selecting the right insulation is easy

EXAMPLE: Selecting the right insulation is easy.

As an example assume a new building residential dwelling is planned for Durban in Kwa-Zulu Natal.

STEP 1:  Determine the energy zone (Pg.9).
 Using the energy zone map – Example: Durban is located in Energy Zone 5H.

STEP 2:  Determine occupancy classification - using Table 1 (Pg. 8).
 Important note: Ensure material fire performance classification is suitable for the occupancy 

class selected.

STEP 3:  Determine the minimum required R-value (as an example for roofs) - using Table 3 (Pg. 31).

STEP 4:  Select suitable insulation to be used in relevant occupancy class, specifically with reference to 

fire performance classification. Some occupancy classes require non-combustible materials.
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CHAPTER 1    SANS 10400-XA ENVELOPE REQUIREMENTS FOR BUILDINGS

1.7 Typical generic insulation materials 

GENERIC MATERIAL DESCRIPTION

Cellulose Fibre (loose-fill) Cellulose Fibre insulation is made from 80-85% recycled newspaper which is 
milled into a light fibrous matrix and is chemically treated to resist fire, insects, 
rodents, and fungal growth. Due to the small size of the particles, cellulose 
can “flow” around obstructions (nails, electrical wires, trusses, etc.) to give a 
uniform fill over the whole area, leaving no gaps or openings and sealing off the 
movement of air. Blown cellulose can be installed in vertical wall cavities using 
a dense-pack or wall-spray process. Cellulose insulation should be installed 
according to the manufacturer’s installation instructions. 

Cellulose Fibre (bonded) Bonded cellulose fibre can be produced from any number of cellulosic materials, 
although the primary source of raw material is pre- and post-consumer 
newsprint thus reducing waste going to landfill sites. The recycled newsprint 
is milled into a controlled range of fibre lengths which are then chemically 
treated to resist fire, fungal growth as well as insect infestation. The milled 
fibres are blended with proprietary bi-component fibres to produce a fibrous 
matrix which undergoes a thermobonding process to produce a lightweight, 
resilient, bonded continuous mattress. The mattress is cut into easy to handle 
batt sizes to produce an eco-friendly bulk insulation product that is easy to cut 
and does not present with any discomfort during installation.  Aside from the 
thermal performance the product also offers excellent acoustic properties and 
is suitable for use in applications up to 110⁰C.

EPDM Rubber Based Foam EPDM rubber is a type of synthetic rubber that is used in many applications. 
It is a synthetic closed cell elastomeric insulation for pipes, vessels and ducts 
for solar panels (including outdoors), motor vehicles, hot gas lines, steam and 
dual temperature lines. The minimum and maximum service temperatures are  
-50°C - 150°C.

Expanded Polystyrene 
(EPS)

Boards are made of a lightweight, plastic foam insulation produced by trapping 
small amounts of pentane gas into solid beads of polystyrene. The pentane 
gas expands under the action of heat, applied as steam, to form perfectly 
closed cells of EPS. These cells occupy approximately 40 times the volume of 
the original polystyrene bead. The EPS beads are then moulded into blocks 
or boards in three standard densities. EPS has excellent thermal properties, is 
moisture resistant, and provides environmentally safe lifetime durability. EPS is 
easy to install, non-toxic, contains no CFC’s or HCFC’s and is recyclable. Limited 
surface operating temperature 100˚C.

Extruded Polystyrene 
(XPS)

Extruded Polystyrene is a 100% closed cell polystyrene rigid foam board, 
with high compressive strength and excellent long term thermal resistance 
performance, due to its inherent resistance to moisture transfer. It is produced on 
a continuous, fully automated extrusion process. Boards are available in various 
lengths and thicknesses to suit most residential, commercial, agricultural and 
industrial thermal insulation requirements, including under floor slab, cavity 
wall, over purlin and rafter, inverted roof and insulated ceiling applications. 
Polystyrene will deteriorate if continually exposed to ultra violet radiation, and 
will dissolve in solvents. Compatible with all water-based adhesives and paints. 
Limited surface operating temperature 100˚C.
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Fibre Glass (loose-fill) Wool Fibre glass loose-fill insulation is made from molten glass spun or blown into 
fibres that are then processed into the final product. Fibre glass loose-fill 
insulation is inorganic and non-combustible. In addition, the fibres will not rot 
or absorb moisture and do not support the growth of mildew, mould or fungus. 
Fibre glass loose-fill insulation is available in two forms – either processed from 
a by-product of manufacturing batts or rolls, or from “prime” fibres produced 
especially for blowing applications. Both must be applied through pneumatic 
means using a mechanical blowing machine. Fibre glass loose-fill insulation 
is designed for “open blow” applications such as attic spaces or closed cavity 
applications such as those found inside walls or covered attic floors.

Glass Wool (GW) Glass Wool is manufactured from molten glass spun and formed into batts, 
rolls and blankets of fine fibres coated with a binding resin. Batts and blankets 
are light weight, fit standard tie beams and stud spaces, easy to cut and install. 
Should not be compressed or moistened. 

Butt all ends and edges together firmly. If installed carefully it will not slump or 
settle. During installation some glass wool could cause eye, skin and respiratory 
irritation, and manufacturer’s safety recommendations should be followed. 
Depending on type and density, maximum limited operating temperature 
ranges between 200°C up to 350°C.

 Stone/Rock Wool Stone/Rock Wool is manufactured from molten industrial slag, which is 
fiberized, treated with oil and binders to suppress dust, and maintain shape. It is 
similar to glass fibre in texture and appearance but denser than glass wool, the  
R-value per unit thickness is higher. Stone/Rock Wool is manufactured in a 
similar manner except that natural rock is used instead of slag. 

Other patented technology used, provides products being shot free and made 
of long interwoven fibres.

The high density materials are generally used in industrial applications as it has 
a high fire resistance, the limiting maximum operating temperature ranges 
from 200°C to 850°C. In addition it is non-combustible, improves acoustic 
performance. Generally stone/rock wool is more expensive than glass wool.

Polyester Fibre Polyester Fibre made from polyester fibres (including recycled PET bottles) spun 
into a flexible mat. Available as blankets. Easy to cut and install, non-irritable, 
with no known physical or health hazards. When exposed to a direct flame 
the product would melt and shrink away from the flame. Maximum limited 
operating temperature 150°C.

CHAPTER 1    SANS 10400-XA ENVELOPE REQUIREMENTS FOR BUILDINGS

GENERIC MATERIAL DESCRIPTION
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CHAPTER 1    SANS 10400-XA ENVELOPE REQUIREMENTS FOR BUILDINGS

Polyester Fibre Board Polyester Fibre Board made from a blend of high density polyester fibres 
(including recycled PET bottles) in board form are available in various lengths, 
thicknesses and densities to suit most residential, commercial and industrial 
thermal insulation requirements. It has good acoustic and thermal properties, 
is non-irritable, with no known physical or health hazards. Performs well in high 
humidity areas.  When exposed to a direct flame the product would melt and 
shrink away from the flame. Maximum limited operating temperature 150°C.

Polyisocyanurate Foam (PIR) Polyisocyanurate rigid foam is made up of Isocyanate, polyol, surfactants and 
blowing agent which react in a specific way to produce cyclic polyisocyanurate 
polymers. The blowing agent is simultaneously incorporated during the 
reaction to produce a gas filled cellular closed cell thermoset PIR foam. This 
process ensures very high thermal resistance of the foam.  Fire retardants can 
be added which do create high smoke in burning. The foam can be cut into 
specific shapes.

Polyurethane Foam (PUR) Polyurethane rigid foam is made up of isocyanate, polyol, surfactants and 
blowing agent which react in a specific way to product very strong polymers 
of polyurethane. The blowing agent is simultaneously incorporated during 
the reaction to produce gas filled cellular closed cell thermoset PUR foam that 
exhibits strong physical properties. This process ensures very high thermal 
resistance of the foam. Fire retardants can be added which do create high 
smoke in burning. This material is used in areas where a high R-value is required 
such as insulated truck bodies, pipe lines, etc. It can be applied in liquid form to 
fill complex cavities and sprayed on the building envelope to form a monolithic 
layer. 

Reflective Foil Reflective Foil Insulation as a barrier to heat flow, predominantly radiant heat, 
is effective only when installed/applied in combination with air spaces. These 
products are commonly referred to as reflective foil laminates “RFL”.

The principles on which their performances are based differs from and is more 
complicated to appreciate than mass or bulk type materials however, the 
common denominator is air. Whereas bulk, mass and fibrous products entraps 
great numbers of air or small gas pockets, Reflective Foils in turn is the division 
of and creation of defined air spaces, together with high reflective/low emissive 
surfaces facing the air spaces. The reflective surfaces should be positioned to 
face the brighter side downwards.

Reflective insulation is more effective at reducing summer heat gain than 
reducing winter heat losses and this must be considered at design stage. The 
thermal resistance of reflective insulation varies with the direction of heat flow 
through it, i.e. vertical, horizontal or sloped, the number of air spaces and defined 
thicknesses of the air spaces. Furthermore, that the bright surfaces facing the air 
space/spaces remains untarnished on at least one surface.

GENERIC MATERIAL DESCRIPTION
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CHAPTER 1    SANS 10400-XA ENVELOPE REQUIREMENTS FOR BUILDINGS

1.8 Typical generic insulating materials for usage at ambient  
     temperatures
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Cellulose Fibre Bonded Batt 0.038 B • • • • ck NS NS

Cellulose Fibre (Loose-fill) Fibrous 0.040 B • • NS NS ck NS NS

Expanded Polystyrene Cellular 0.035 B • • • • ck • •

Extruded Polystyrene Cellular 0.030 B • • • • ck • •

Fibre Glass (Loose-fill) Fibre 0.043 A • • • •   • NS •

Glass Wool Fibre 0.040 A • • • •   • NS •

Polyester Fibre Fibre 0.052 B • • • • ck NS NS

Polyisocyanurate Cellular 0.024 B • • • • ck • NS

Polyurethane Cellular 0.024 B • • • • ck • NS

Rock/Stone Wool Fibre 0.033 A • • • •   • NS •

Reflective Foil Foil N/A B • NS • • NS NS NS

Notes: 
1. NS - Properties that are not stated (NS) may or may not be an indication that a material is not appropriate for the applications.
2. ck – Check SANS 10400-T Fire Protection - Raised access and suspended floors of combustible materials.
3. All properties listed are for the core insulation materials only and may not be indicative of the performance of an insulation 

system, including vapour retarders, adhesives and sealants. 
4. Thermal efficiencies are dependent on material thickness, blowing agent, density, age, operating temperature and moisture.
5. Reaction to Fire Rating: A=Non-Combustible or B=Combustible.
6. Rational design is always an option. Consult with a Competent Person. 

 
1.9 Prohibited practices

FIRE SAFETY is the number one priority!

DO NOT use two combustible  insulation products in conjunction 
with one another to form a composite, for example; a combustible 
rigid board with a combustible flexible fibre blanket, to comply with 
the required thermal resistance in SANS 10400-XA Energy usage in 
buildings, unless it has a valid  fire report to verify that it was tested 
together and can be used as such.  

Only use composites products with a valid fire test report, i.e. tested 
together as a unit, not individualy tested. 
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2.1 Typical construction details of an  
     underfloor heating system 

Where an underfloor heating system (e.g. in-screed, under laminate 
heating, under carpet heating, under-tile heating, cut-in under floor 
heating, and water-based under floor heating) is installed, the floor shall 
be insulated with insulation that has a minimum R-value of not less than 
1,0 such as to prevent heat loss  to the surrounding  and adjacent ground.

 

CHAPTER 2 

FLOORS

Screed

Under floor 
heating 
element

Damp proof 
membrane

Insulated 
element mat

Concrete foor 
slab

Rigid 
insulation 
board

Note: Care should be taken to ensure that any required termite 
management system is not compromised by slab edge insulation. 
The inspection distance should not be reduced or concealed 
behind the insulation.



17

CHAPTER 2   FLOORS

Note: Raised access and suspended floors of combustible materials: Except in the case of any building 
classified as H3 or G1 which does not exceed two storeys in height, or in the case of any building classified 
as H4, no suspended floor shall be permitted to be of combustible material unless such floor has ground 
directly below it or is not more than 50mm above a non-combustible slab.

2.2 Typical construction details of a suspended floor system   

A suspended floor that is part of a building’s envelope shall have non-combustible insulation that will retain its 
thermal properties under moist conditions and be installed and achieve the following R-values:

• a total R-value of 1.5 for Energy Zones 1, 2, 6 and 7; and 

• a total R-value of 1.00 for Energy Zones 3, 4 and 5 and 5H.

2.3 Typical construction details of an insulated floor slab

Timber flooring

Floor joist

Non-combustible insulation only

Concrete floor slab

Rigid foam board insulation

Damp proof membrane

Sand blinding
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EIFS (Exterior Insulation & Finish System) 150mm LiteCore™ Brick
 

Brick Wall

50mm
Polystyrene
Insulation 20DV

Metal Fixing
Washers

Reinforcement
Mesh

Base Coat Plaster &
Textured Coating

Polykey™ Cavity Wall & Floor Insulation

Lightweight Eco
Cement

EPS

Lightweight Eco
Cement

Polykey Wall Insulation

Brick Wall

Damp Proof Membrane
Screed

Concrete Slab

HD EPS Sheet

Compacted Soil

Insulated Metal Cladding
Liteclad™/Dutchlap™/Clipclad™

 
 

Litespan™ Insulated Roof Panels

Standing Seam
Pan

EPS

IBR PAN

EPS

Smooth Chromadeck Ceiling
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External masonry walls, inclusive of collar jointed and cavity walls, shall 
comply with the requirements of SANS10400-K (Walls). External walls are 
defined as the complete walling system, as measured from the outer skin 
exposed to the environment, to the inside of the inner skin exposed to the 
interior of the building, and does not include glazing.

The minimum total R-value requirements for an external wall for buildings 
other than category 1 buildings with a surface density equal or greater 
than 270kg/m²shall be in accordance with Table 2 (Pg. 20). 

The revision of SANS 10400-XA Energy usage in buildings, will see the 
incorporation of cavity walls. 

A cavity wall consists of two “skins” separated by a hollow space (cavity). 
The advantage is that a cavity wall gives better “thermal insulation” than 
a solid wall. It is as a result of the space provided between the two leaves 
of cavity walls which is full of air and reduces heat transmission into the 
building from outside.

This practice has already been followed in the Cape Province as cavity 
walls are also better for damp prevention than solid walls. The introduction 
of cavity walls nationally, is to satisfy regulatory requirements for building 
energy efficiency.

Cavity brick walls have high thermal mass, but without insulation are usually 
too cold in winter and often too hot in summer if exposed to prolonged 
heat wave conditions. If the cavity is insulated, the internal thermal mass 
(i.e. the internal brick skin) is protected from external temperature changes, 
and becomes highly effective at regulating temperatures within a home. 
When heating or cooling the home, the insulated walls help to maintain 
the desired internal temperature for longer, and reduce the time and cost 
of achieving interior comfort.

CHAPTER 3 

EXTERNAL 

WALLS
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TABLE 2 - MINIMUM R-VALUE REQUIREMENTS FOR WALLS WITH A  
SURFACE DENSITY GREATER THAN AND EQUAL TO 270 kg/m²

WALLS - MANDATORY
NON-MANDATORY  

BUT SENSIBLE: WITH INSULATION 
(alphabetically)

Su
rf

ac
e 

D
en

si
ty

En
er

gy
 Z

on
es

R-
va

lu
e 

  m
2 .K

/W

Example

+50mm
EPS

+50mm
MW

+50mm
PU

+50mm
XPS

Generic R-value of Product

R=1.43 R=1.52 R=2.00 R=1.66

Total R-value of Wall System 
(Cavity + Insulation)

>
27

0k
g/

m
2

1 0,60 50mm cavity wall, plastered internally 2.03 2.12 2.60 2.26

2 0,60 50mm cavity wall, plastered internally 2.03 2.12 2.60 2.26

3 0,40 Collar jointed wall, plastered internally - - - -

4 0,60 50mm cavity wall, plastered internally 2.03 2.12 2.60 2.26

5 0,40 Collar jointed wall, plastered internally - - - -

5H 0,40 Collar jointed wall, plastered internally - - - -

6 0,60 50mm cavity wall, plastered internally 2.03 2.12 2.60 2.26

7 0,60 50mm cavity wall, plastered internally 2.03 2.12 2.60 2.26

Key: EPS: Expanded Polystyrene, MW: Mineral Wool, PU: Polyurethane and XPS: Extruded Polystyrene. 

Note: R-values quoted are generic. For actual figures obtain thermal values from manufacturers. 

3.1 Typical construction details of a masonry cavity wall  
     with insulation 

 

Brick wall

Rigid bulk insulation

Wall ties

Note: Bulk insulation in cavities should not come into contact with the porous outer skin of the wall. Use a 
vapour barrier/retarder where there is a risk of condensation.
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External walls with a surface density lighter than 270kg/m² shall achieve a minimum total R-value of:
a)  2,2 m².K/W for energy zones 1, 2, 6 and 7; and

b) 1,9 m².K/W for energy zones 3, 4, 5 and 5H.  

A walling construction that has any metal sheet, metal studs, metal tracks or metal battens fixed to each other 
shall have a thermal break consisting of a material with an R-value of not less than 0.2 installed between the metal 
structural elements.

3.2 Typical construction details of weatherboard  
      (fibre cement or timber planks) external cladding

R – Value of basic elements of wall: 0,245 m².K/W (Note: Fire resistance to exceed 30 minutes.)

ENERGY ZONE 1, 2, 6 and 7 3, 4 and 5

Minimum total R–value  2.2  m2.K/W 1.9  m2.K/W

Indoor air film 0.12 0.12

Outdoor air film 0.03 0.03

9mm fibre cement 0.025 0.025

15mm Gypsum boards 0.07 0.07

Minimum required added R–value  m2.K/W 1.96 1.66

       

Basic wall elements

Studs

Studs

Weatherproofing membrane

Bulk Insulation

Weatherboard

Plasterboard internal lining



knaufinsulation.co.za

THE MINERAL WOOL INSULATION  
THAT GIVES YOU MORE

EU
RO

CLASS A1 FIRE CLA
SS

IF
IC

A
TI

O
N

Learn more about our unique benefits by visiting  

knaufinsulation.co.za
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IMPORTANT NOTICE:

Designers should consider that interstitial condensation occurs in walling systems which are not able to 
accommodate moisture migration. The selection of vapour barriers and appropriate construction materials, 
including insulation, is important for the thermal efficiency of walling in climate/energy zones where damp 
and high relative humidity is experienced.

3.3 Typical construction details of a fibre cement board external  
      cladding system

R – Value of basic elements of wall: 0,245 m².K/W (Note: Fire resistance to exceed 30 min.)

ENERGY ZONE 1, 2, 6 and 7 3, 4 and 5

Minimum total R–value  2.2  m2.K/W 1.9  m2.K/W

Indoor air film 0.12 0.12

Outdoor air film 0.03 0.03

9mm fibre cement 0.025 0.025

15mm Gypsum boards 0.07 0.07

Minimum required added R–value  m2.K/W 1.96 1.66
 
            

Basic wall elements:

 

Studs

Studs

Fibre cement board exterior cladding

Bulk Insulation

Weatherboard

Plasterboard
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3.4 Typical construction details of a brick veneer external  
      cladding system

R – Value of basic elements of wall: 0,36 m² .K/W (Note: Fire resistance to exceed 30 min.) 

ENERGY ZONE 1, 2, 6 and 7 3, 4 and 5

Minimum total R–value  m2.K/W 2.2 1.9 

Indoor air film 0.12 0.12

Outdoor air film 0.03 0.03

115mm brick wall 0.14 0.14

15mm Gypsum boards 0.07 0.07

Minimum required added R–value  m2.K/W 1.84 1.54

      

Basic wall elements: 

3.5 ETICS - External Thermal Insulation Composite Systems

Modern, external thermal insulation composite system (ETICS/EIFS) comprises of an insulation layer fixed to the 
outside of an external wall, using a combination of mechanical fixings and adhesive depending on the material used, 
with a protective render or cladding finish. It is suitable for solid wall, non-traditional and cavity wall properties and 
offers several advantages, as well as the improvement of energy efficiency standards:

• The work is done externally so there is very little disruption and no loss of living space. 

• The system will protect the property and the results can improve the appearance of the building through a range 
of external finishes.

• Improved acoustics.

Brick veneer external cladding

Studs

Vapour permeable membrane

Bulk insulation

Plasterboard internal lining
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• Condensation risk is managed to the outside of the home and there should be little thermal bridging if the 
insulation layer is continuous.

• It needs little maintenance while, internally, no redecoration is needed.

Proprietary insulation systems use a variety of rigid bulk insulation types depending on the characteristics needed, 
such as, expanded or extruded polystyrene, mineral wool batts, polyurethane and polyisocyanurate foam boards. 
Ensure system compliance with SANS 8414-1 Fire performance of external cladding systems - Test method for 
non-loadbearing external cladding systems applied to the masonry face of a building and/or SANS 8414-2 Fire 
performance of external cladding systems - Test method for non-loadbearing external cladding systems applied to 
the masonry face of a building.

Key selection considerations are: fire resistance; thermal performance (i.e. thickness); weight and cost. 

The following are some of the options available depending on the type of building:

1. Thermal insulation such as expanded polystyrene (EPS) sheets can be installed on the outside and covered with 
a plaster coat. An advantage is to prevent thermal bridges (materials that are poor insulators, allow heat to flow 
through them, significantly reduce the effectiveness of thermal insulation). 

 Structural thermal bridges might occur around windows; doors and unheated parts of the building. Insulation 
of the outer walls is therefore directly connected to the frame of the windows and doors and should overlap 
adjoining cold parts of the building. 

2. Metal Framed Building – Rail & Bracket Systems: Profiled metal cladding systems use Glass Mineral Wool of high 
tear strength which is  ideal for this application.  Typically the installation comprises of a rail & bracket spacer system 
with thermal breaks and profiled inner liner.  The system provides an improved thermal performance for saving 
energy costs and acoustic performance.  In conjunction with the correct insulation the system can potentially 
reduce insurance premiums.  A range of thermal performances is available depending on the insulation’s R-value.

3. The external wall insulation of a masonry wall requires a high density, high strength Rock/Stone Wool batt 
for impact resistance, compressive strength and with water repellent additive. The batts can be adhered or 
mechanically fixed to the building’s external substrate (can be brick or block masonry or solid concrete) and then 
overlaid with mesh and finished with render. In addition to thermal and acoustic improvements this approach 
significantly improves the aesthetic appearance of existing building stock.  This system can also be used in new 
build projects.

Metal sheeting

Waterproofing membrane

Rail & bracket system

Bulk insulation
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For information about performance, durability and environmental properties of each material, request information 
directly from material manufacturers. 

Typical construction details of an external thermal insulation composite systems

Interior thermal insulation systems

Insulation can be installed on the inside of a brick wall by way of dry-lining. To dry line, a drywall framework is 
installed on the inside of a brick wall and lined with gypsum board and thermal insulation is installed in the cavity. 
The advantage is that the drywall framework offers space for installation of services in the cavity; an opportunity to 
easily update technology, fix any wall imperfections and reach better sound insulation. 

In certain zones e.g. the Southern Cape Condensation Problem area, it is important to monitor moisture, 
because the outer walls will be comparatively colder than the internal walls with this system resulting in 
moisture accumulation within the cavity. 

To avoid damage caused by condensation it is advisable to install an air tight vapour membrane or barrier (a 
plastic or foil sheet) on the room facing (internal) side.

3.6 Ventilated façade cladding systems

There is a variety of proprietary Façade cladding systems with insulation installed to the external face of a masonry 
wall.  This helps to keep internal temperatures stable by storing heat in the winter and reducing solar gains in the 
summer.  Ventilated Façade cladding systems – sometimes referred to as ‘Rainscreen’ - are lightweight compared to 
brick / masonry and can be used on new build or retrofit projects.  In addition to improving thermal and acoustic 

Brick wall

Construction adhesive

Glass fibre mesh

Bulk rigid foam board insulation 

Reinforcing plaster basecoat

Finished cement plaster

Screw anchor
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performance on existing buildings, a key feature is that upgraded façades allow the designer to improve the aesthetic 
appearance of existing building stock.

Ventilated Facades cladding systems are designed to keep both the structural frame and the thermal insulation dry, 
due to the Rainscreen cladding itself but also due to the airspace between the cladding and the insulation which 
allows the ‘stack affect’ and natural drainage from the inside face of the system’s cladding.  It is crucial that ventilated 
facade systems are installed with fire barriers which should be manufactured from non-combustible material, be at 
least 100mm high and penetrate the full depth of the insulation to form a continuous barrier through the insulation 
layer.  If the insulant is Stone/Rock mineral wool the whole surface of the building is effectively acting in the same 
way as a fire barrier plus this material also resists compression forces generated when the insulation is installed on a 
masonry substrate.  

Benefits of Ventilated Façade / Rainscreen Systems

• Friction fitting behind and between cladding rails prevents air movement and infiltration through or around the 
insulation

• Lightweight, flexible slab is quick to install and also accommodates imperfections in the substrate

• Upgrades thermal efficiency saving energy

• Improves acoustics

• Updates the aesthetic appearance of the building 

Typical construction

Rainscreen cladding systems comprise outer cladding panels that are bolted to a supporting framework of rails 
which are supported by brackets fixed through a thermal break pad back to the building frame. A layer of insulation 
is fixed independently against the building substructure using proprietary insulation fasteners.

 

Building frame

Rigid bulk insulation

Thermal break pad

Supporting framework

Outer cladding panels
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CHAPTER 4 

ROOF AND  

CEILING ASSEMBLY

4.1 Roof insulation requirements: mandatory

A roof assembly shall achieve the minimum total thermal resistance 
(R-value) of the specified requirement in Table 3 for the direction of heat 
flow.

TABLE 3 – MINIMUM TOTAL R-VALUE OF ROOF ASSEMBLIES

Energy zone

Energy zone

1 2 3 4
5

6 7
5 5H

Heating (H) &  
Cooling (C)

H C H C H C H C H C H C H C H C

Low (L), Medium (M), 
High (H)

M M M L L H L L L M L M H L H M

Minimum required 
Total  

R-value(m².K/W)
3.7 3.7 2.7 3.7

Direction of heat flow Up Up
 Up & 
Down

Up Down Up 

NOTE: Zone 5H high humidity to be taken into account. Adequate insulation and roof ventilation must be provided.

The direction of heat flow in the table is considered to be the  
predominant direction of heat flow for the hours of occupation of the 
building. It takes into account the higher rate of occupancy of houses 
at night time rather than day time. Where “downwards” is specified in 
the table, this indicates summer heat (a downwards heat flow into the 
building) as the major concern. 
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A combined downward and upwards requirement means that summer and winter (heating and cooling) have a 
roughly similar level of energy use on an annual basis, while an upward flow indicates that heat loss from the building 
during winter as the major concern.

An un-insulated home is subject to considerable winter heat losses and summer gains.

The term “insulation” refers to material or a combination thereof which provides resistance to heat flow. When these 
materials are installed, heat flow into and out of the building is reduced, and the need for heating and cooling is 
minimized.

Roofs are exposed to both high solar radiant heat gains in summer and high heat losses during winter nights. The 
roof-ceiling combination, therefore, warrants special attention from a thermal point of view. 

Roofs and ceilings work in conjunction when it comes to insulation. About 42% of heat loss from an average 
uninsulated home occurs through the roof system and savings in heating and cooling energy can be obtained with 
roof and ceiling insulation.

Whether it is a tile or a metal roof, install reflective foil over the rafters to act as insulation and a water proofing barrier. 
Additional bulk insulation is required to comply with the thermal resistance requirements of SANS 10400-XA. 

• Install insulation under the roofing material to reduce radiant heat gain. Reflective foils are good radiant barriers. 
Ensure an air space for maximum efficiency.

• Install insulation in the ceiling to reduce heat gain and loss. In most cases ceiling insulation is installed between the 
joists/trusses directly on the ceiling. Suitable bulk insulation includes bulk batts, blankets and loose-fill insulation.

Installation of thermal insulation 

Bulk insulation shall be installed so that in ceilings, it overlaps the wall member by not less than 50mm or is tightly 
fitted against a wall where there is no insulation in the wall. 

Thermal Insulation shall be installed so that it:

a) abuts or overlaps adjoining insulation, or is sealed,

b) forms a continuous barrier with ceilings, walls, bulkheads or floors that contribute to the thermal barrier, and

c) does not affect the safe or effective operation of any services, equipment or lighting installation.

WINDOWS
25 - 35%

WINDOWS
10 - 20%

WALLS
15 - 25%

WALLS
15 - 25%

FLOOR
10 - 20%

AIR LEAKAGE
5 - 15%

AIR LEAKAGE
5 - 15%

CEILING 
25 - 35%

SUMMER GAINS WINTER LOSSES

CEILING 
25 - 35%
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A roof assembly that has flexible bulk insulation material installed between the underside of the cladding and the top 
of the supporting member shall have a spacer system (see below), the depth of the spacer system to be equal to the 
material thickness required, to eliminate the compression of flexible bulk insulation. 

Compression of flexible bulk insulation

Compression of flexible bulk insulation significantly reduces the thermal performance. This in turn reduces the actual 
energy efficiency of the roof assembly resulting in far higher running costs for the client over its life cycle of the 
building. It is imperative that bulk insulation maintains its design depth throughout the roof assembly in order for 
it to achieve its designed thermal performance. Suitable spacer systems should be employed in these instances to 
prevent or reduce compression. (See Chapter 6)

(a) Realistic installation versus (b) assumed installation

a)

b)

The thermal performance of flexible bulk insulation is dependent on the material retaining the thickness specified by 
the manufacturer, in accordance with the required test results. The thickness of the insulation is critical because the 
air pockets within the material trap and retard heat flow. If the insulation is compressed it will lose some of these air 
pockets as the fibre contact increases, which in turn will reduce its capacity to achieve the design R-value.

Note: Compression of flexible bulk insulation, severely impacts the thermal performance of the insulation 
installed over supporting members. Allowance must be made to compensate for any compression. 

Mechanical spacer 
system
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TABLE 4 - TYPICAL DATA AND DEEMED-TO-SATISFY THICKNESSES  
OF GENERIC INSULATION PRODUCTS

Description

Energy Zones

1, 2, 4, 6 & 7 3
5

5 5H

Minimum required Total  
R-value(m².K/W)

3.7 3.7 3.7 2.7

Direction of heat flow Up
Up & 

Down
Down 

Minimum Total R-value (m².K/W) of roof and ceiling 
materials (Roof covering includes outside air film, non-
reflective unventilated air space and plasterboard only). 

0.30 - 0.35 0.36 – 0.48

Estimated minimum added  
R-value of insulation(m².K/W)

3.35 3.35 3.22 2.35

Example of Product
Recommended levels (thickness in mm) of Thermal 
Insulation to be used equivalent to R-value required. 

Thermal conductivity values used are generic.

Generic Insulation Product Density

kg/m³

k-value

W/(m.K)
mm mm mm mm

Cellulose Fibre Bonded 30 0.038 130 130 130 90

Cellulose Fibre Loose-Fill 27,5 0,040 135 135 135 100

Expanded Polystyrene (EPS) 
Standard Density (SD)

15 0,035(c) 120 120 120 80

Extruded Polystyrene (XPS) 32 0,030(c) 100 100 100 70

Fibre Glass (Loose-fill) 12.5 0.043 145 145 145 120

Glass Wool Flexible Blanket 12 - 18 0,040 135 135 135 100

Glass Wool  Batt 47,5 0,033 115 115 115 80

Polyester Fibre Blanket 10 0.051 170 170 170 120

Polyester Fibre Board 24 - 80 0.038 135 135 135 100

Polyisocyanurate (PIR) Rigid 
Foam Board

32 0.024 80 80 80 60

Polyurethane (PUR) Rigid Foam 
Board

34 0.024(c) 80 80 80 60

Stone /Rock wool 40 - 160 0,033 115 115 115 80

Notes: 
a.  Zone 5H high humidity to be taken into account.
b.  All properties listed are for the core insulation materials only and may not be indicative of the performance of   an insulation 

system, including vapour retarders, adhesives and sealants. 
c.  Thermal efficiencies are dependent on material thickness, blowing agent, density, age, operating temperature and moisture.
d.  Manufacturers will round off thicknesses to nearest production standard.
e.  Rational design is always an option. Consult with a Competent Person.
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Reflective foil insulation

Reflective Foil Insulation shall be installed and supported:

a) with the necessary airspace, in order to achieve the required R-value between a reflective side of the reflective 
insulation and a building lining or cladding; and

b) with each adjoining sheet or roll membrane being-

 1.  overlapped not less than 100mm; or

 2.  taped together.

All tiled roofs in energy zones shall have a tile underlay or radiant barrier (reflective foil) and installed in accordance 
with the manufacturers installation specifications. The Total R-value of a roof assembly which incorporates a reflective 
surface and adjacent air-space shall include the combined R-value achieved by the emittance of the reflective surface 
and the associated air-spaces. 

Note: The R-value of reflective insulation is affected by the airspace between a reflective side of the reflective 
insulation and the building lining or cladding. The thermal performance of reflective insulation is influenced 
by dust and could be adversely affected.

Usage of Reflective Foil Laminates (radiant 

barriers).

Most areas in South Africa average more than 2 500 hours of 
sunshine per year, and average solar-radiation levels range 
between 4.5 and 6.5kWh/m² in one day. 

The southern African region, and in fact the whole of Africa, 
has sunshine all year round. The annual 24-hour global solar 
radiation average is about 220 W/m² for South Africa, compared 
with about 150 W/m² for parts of the USA, and about 100 W/m² 
for Europe and the United Kingdom. This makes South Africa’s 
local resource one of the highest in the world.

A layer of reflective foil insulation is an effective barrier to 
radiant heat and as a vapour barrier. Reflective foil insulation 
gives excellent insulation performance for downward heat flow (summer heat gain), but only moderate performance 
for upward or horizontal heat flow (slowing heat losses in winter ) and requires an air space between the foil and solid 
surfaces to achieve the intended insulation qualities.

Reflective foil insulation products should be installed over rafters and in conjunction with bulk insulation installed 
on the ceilings, to achieve optimum energy savings in accordance with SANS 10400-XA Energy usage in buildings. 

Tiled roof

Radiant barrier installed over rafter

38mm Brandering
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TABLE 5 – R-VALUES CONSIDERED TO BE ACHIEVED BY REFLECTIVE FOIL LAMINATES

Emissivity 
of added 
reflective 
insulation

Direction of 
heat flow

R-value added by reflective insulation

Pitched roof (≥10º) with 
horizontal ceiling

Flat Skillion 
or pitched 
roof (≤10º)
with 
horizontal 
ceiling

Pitched roof with cathedral ceilings

Natural 
ventilated 
roof space

Non-
ventilated 
roof space

22º 30º 45º

0.2 outer 
0.05 inner

Downwards 1.21 1.12 1.28 0.96 0.86 0.66

0.2 outer 
0.05 inner

Upwards 0.59 0.75 0.68 0.72 0.74 0.77

0.9 outer 
0.05 inner

Downwards 1.01 0.92 1.06 0.74 0.64 0.44

0.9 outer 
0.05 inner

Upwards 0.40 0.55 0.49 0.51 0.52 0.53

Notes:
1. The above table is applicable where an air space between the external roof cladding and a ceiling assembly is divided by the 

positioning of a reflective foil to create two air gaps. Reflective foil insulation values include a minimum 15mm air gap on either 
side. Reflective insulation should work in conjunction with an air gap to be effective.

2. The reflective surface with the lowest emissivity should preferably be facing downwards.
3. 0.2 outer value is used where the roof is sealed, and no dust can accumulate. 0.9 outer value is used where dust can impair 

performance. Bright metal surfaces can generally be taken as 0.05 emissivity.

4.2 Fire safety 

FIRE SAFETY WARNING 

Care should be taken when installing thermal insulation to ensure that it does not interfere 
with the safety or performance of domestic services and fittings such as heating flues, recessed 
light fittings, light transformers and general plumbing and electrical components. 

The selection and specification of thermal insulation material should always be read in conjunction with the 
fire safety requirements given in SANS 10400-T Fire Protection.

The thermal insulation material shall be either:

a) non-combustible when tested in accordance with SANS 10177-5 and may be installed in all occupancy 
classes; or

b) material classified as combustible in accordance with SANS 10177-5, shall be tested and classified for the 
appropriate use and application.

COMPOSITE SYSTEMS WARNING

Composite materials can pose a serious health hazard in fire. Smouldering or flaming composites can produce 
copious amounts of dense smoke consisting of a potentially toxic mix of combustion gases and dust particles. 
The short-term effects of inhaling toxic smoke include impaired judgement and decision-making capacity 
which can jeopardise the safety of a person attempting to escape from a burning building.

Ensure products combined together has been fire tested to determine their fire performance! Simply adding 
different products together to achieve the thermal resistance requirement could cause a fire hazard. Only use 
composites tested with a valid fire performance rating.

CHAPTER 4   ROOF AND CEILING ASSEMBLY
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The illustrations in this chapter show typical roof assemblies and their 
associated R-values.

5.1 Tiled roof conventional truss with 
reflective foil over rafters and bulk 
insulation between tie beams

DESCRIPTION
R-VALUE 

ZONES 1-7
R-VALUE 
ZONE 5H

Total R-value of tile, concrete or clay  
roof & ceiling materials

±0.35 ±0.35

Minimum added R-value of insulation 3.35 2.35

Total R-value m².K/W 3.70 2.70

 

CHAPTER 5 

TYPICAL ROOF 

ASSEMBLIES

Tile, concrete or clay roof

Under tile membrane or radiant 
barrier

Flexible fibrous insulation blanket on 
top of ceiling board between trusses/
tie beams

Batten

Rafter

Important Notice: Care should be taken when installing thermal insulation to ensure that it does not interfere 
with the safety or performance of domestic services and fittings such as heating flues, recessed light fittings, 
light transformers and general plumbing and electrical components.



~ Professionally installed ~ 100% Coverage 

~ Excellent thermal performace 
~ 100% Biodegradable ~ Reduction of your carbon footprint
~ Exceeds insulation requirments

www.eco-insulation.co.za0860 105 231info@eco-insulation.co.za
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Do it
Do it right

DONEgreenGet it 
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5.2 Tiled roof conventional truss with reflective foil over rafters and  
      bulk cellulose fibre between tie beams

DESCRIPTION
R-VALUE  

ZONES 1-7
R-VALUE  
ZONE 5H

Total R-value of tile, concrete or clay roof & ceiling materials ±0.35 ±0.35

Minimum added R-value of insulation 3.35 2.35

Total R-value m².K/W 3.70 2.70

 

5.3 Tiled roof conventional truss with reflective foil over rafters and  
      insulated ceiling boards

DESCRIPTION
R-VALUE  

ZONES 1-7
R-VALUE  
ZONE 5H

Total R-value of tile, concrete or clay roof & ceiling materials ±0.35 ±0.35

Minimum added R-value of insulation 3.35 2.35

Total R-value m².K/W 3.70 2.70

 

Tile, concrete or clay roof

Under tile membrane or radiant 
barrier

Cellulose loose-fill insulation 
installed on top of ceiling board 
between trusses/tie beams

Batten

Rafter

Tile, concrete or clay roof

Under tile membrane or radiant 
barrier

Batten

Rigid bulk insulation board

Rafter

Note: For metal roofs R-Value = 0.38m².K/W



WE ADD MUCH MORE
Our specialists are standing by to 

assist you with design, specifi cations, 

detailed drawings, and certifi cations. 

We’ll also do a rational design to help 

your plans comply with Sans 10400 XA. 

Our after-sales service extends to 

on-site, trade and technical assistance, 

from placing the order – to installation. 

Call 086 110 2425 now. We’d be happy 

to assist with your next project.

www.summitxps.co.za

VALUE
R-VALUES
THAN JUST GOOD

Architects A4.indd   1Architects A4.indd   1 2022/04/12   10:262022/04/12   10:26
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5.4 Tiled skillion roof truss with reflective foil over rafters and  
      insulated ceiling boards

DESCRIPTION
R-VALUE  

ZONES 1-7
R-VALUE  
ZONE 5H

Total R-value of tile, concrete or clay roof & ceiling materials ±0.35 ±0.35

Minimum added R-value of insulation 3.35 2.35

Total R-value m².K/W 3.70 2.70

 

5.5 Tiled skillion roof truss with reflective foil over rafters and bulk  
      insulation between rafters 

DESCRIPTION
R-VALUE  

ZONES 1-7
R-VALUE  
ZONE 5H

Total R-value of tile, concrete or clay roof & ceiling materials ±0.35 ±0.35

Minimum added R-value of insulation 3.35 2.35

Total R-value m².K/W 3.70 2.70

 

Tile, concrete or clay roof

Under tile membrane or radiant 
barrier

Rigid bulk insulation board

Batten

Rafter

Tile, concrete or clay roof

Under tile membrane or radiant 
barrier

Batten

Flexible fibrous insulation  
blanket/batt

Ceiling board

Rafter

Note: For metal roofs R-Value = 0.38m².K/W



alucool advert.indd   1 2019/04/29   11:55
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5.6 Single skin with bulk insulation and a mechanical spacer

DESCRIPTION
R-VALUE  

ZONES 1-7
R-VALUE  
ZONE 5H

Total R-value of metal roof Negligible Negligible

Minimum added R-value of insulation 3.7 2.7

Total R-value m².K/W 3.7 2.7

 

5.7 Single skin with rigid foam insulation boards – no spacer

DESCRIPTION
R-VALUE  

ZONES 1-7
R-VALUE  
ZONE 5H

Total R-value of tile, concrete or clay roof & ceiling materials Negligible Negligible

Minimum added R-value of insulation 3.7 2.7

Total R-value m².K/W 3.7 2.7

Metal roof sheet

Flexible faced fibrous bulk insulation 

Purlin

Mechanical spacer system

Straining wires

Metal roof sheet

Rigid Bulk Insulation Board

Steel support T’s

Purlin
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5.8 Dual steel skin with bulk blanket insulation and  
      mechanical spacer

DESCRIPTION
R-VALUE  

ZONES 1-7
R-VALUE  
ZONE 5H

Total R-value of tile, concrete or clay roof & ceiling materials 0.00 0.00

Minimum added R-value of insulation 3.7 2.7

Total R-value m².K/W 3.7 2.7

 

Metal roof sheet

Flexible fibrous bulk insulation

Mechanical spacer system

Metal roof sheet

Purlin

Important Notice: Always ensure that material is installed in accordance with manufacturer’s installation 
specifications.



Ashgrid Spacer System

RAISES THE BAR
Creates a structurally sound roof cavity to accommodate 
insulation as prescribed by SANS 10400-XA Ed.2

PROVEN QUALITY

ENERGY EFFICIENT

MOST ADAPTABLE

EASY AND EFFICIENT 
TO INSTALL

STRUCTURALLY SUPERIOR

TECHNICAL BACKUP

Contact Saint-Gobain Isover 
for nationwide distribution
Tel: 0860 ISOVER (476837)
isover.co.za

STRUCTURALLY SUPERIOR

insulation as prescribed by SANS 10400-XA Ed.2insulation as prescribed by SANS 10400-XA Ed.2
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There is a large range of Spacer options (pre-fixed, metal, non-metal) 
available. Many of the spacers are proprietary products protected by IP. 
The spacer product and the installation must provide a suitably level 
surface for the roofing, and reasonable stability to allow safe installation 
of the roofing.

6.1 Methods of securing of the spacers

The methods of securing of the Spacers is largely by one of two methods;

1. Spacers are pre-fixed, with a specified fixing system, and regularly fixing 
along the length to the top to the underlying support. The roofing is 
then fixed to the top surface of the spacer in the normal specified way 
as per fixing to a support. 

2. Insert spacers are not pre-fixed (except for some nominal pinning). 
These spacers are simply inserted and secured into place when the 
roofing (or roof clips) is installed and thus longer roofing fasteners are 
required to penetrate through the spacer to the underlying support. In 
this method care must be exercised to prevent spacer dislodgment or 
damage during the roofing installation.

Proprietary spacers are designed and marketed with specific features for 
the use in high-end Energy Efficiency Design applications. These spacers 
are designed to be suitable for use with a large range of roof cladding 
profiles (suitable for both pierce-fixed and clip-fixed roof claddings). 
For the full range of benefits on the individual proprietary products the 
manufacturer/supplier should be contacted. Furthermore the adequacy 
of the spacer, with regard to durability and other matters, would need to 
be provided and supported by the manufacturer/supplier of the spacer 
system. It is highly recommended that the specified spacer system 
undergoes third party tests in accordance with recognised spacer system 
test parameters to ensure its suitability for the application.

CHAPTER 6 

GUIDE LINES ON 
INSTALLING FLEXIBLE 
BULK INSULATION 
WITH SPACER SYSTEMS
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Non-proprietary spacers are either existing manufactured building products used in a spacer application; or are 
fabricated Spacers to suit the specific needs for a project. These spacers usually consist of timber battens, or profiled 
metal (steel) sections such as “top-hat” type products, “zed” sections, and the like. It is highly recommended that these 
non-proprietary systems undergo third party tests in accordance with recognised spacer system test parameters to 
ensure suitability for the application. 

IMPORTANT NOTE: Due diligence must be observed when specifying certain spacer systems with regards to 
their toxicity and combustibility. These characteristics may compromise suitability for inclusion within the roof 
assembly in certain building occupancy classes.

6.1.1 Proprietary - steel spacers:

There is a wide range of steel spacer systems available. The material used is a steel base with an appropriate metallic 
coating compatible with the steel roofing material and fasteners. The steel base thickness, metallic coating and 
steel grade varies. The spacer depth, system details and installation methods vary considerably, however most are 
pre-fixed type spacers. These are often the most reliable system due to the material durability and the rigidity of the 
fixing system.

The following aspects should be considered:

• Depending upon the spacer system, the fasteners to secure the spacer to the under support are either long 
screws (penetrating the depth of the Spacer) or short screws (penetrating only the base of the spacer). The ease 
of installation should be considered.

• Care should be exercised with regard to stability during the installation.

• Where long fasteners are required then consideration must be given to the availability.

• Where two fasteners are required across the support (purlin) width then the spacing of the fastener location must 
be suitable for the support width.

• Special tools or assembly processes may be required.

• Adequacy of the specification of the top fixing surface with respect to the roofing support requirements.

• Adequacy of the metallic coating for the long-term durability.

6.1.2 Proprietary – non-metal spacers:

The most common are the foam spacers and are simple insert type, however they are offered as an economic option. 
There are other non-metal spacers (other than foam), however these are less commonly available. The foam spacers 
are available in a range of spacer depths, material composition and density. Typically the material used is expanded or 
extruded polystyrene, closed cell foam and is compatible with the steel roofing material and fasteners. The following 
aspects should be considered:
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• Foam spacer systems require the roofing fastener to penetrate through the spacer to the underlying support thus 
the length of the fasteners (for the roofing or the clips) must be increased appropriately. Consideration should be 
given to the availability of suitable long roofing fasteners.

• Care should be given to prevent dislodgment prior to the roofing installation. Some nominal temporary pinning 
of these Spacers may be necessary.

• Care should be exercised to prevent deterioration or damage of the foam spacer during installation.

Foam spacers have a number of design constraints that limit their application:

• NOT Suitable for high wind zones.

• NOT Suitable for roof surfaces that support static or dynamic loads – including but not limited to loads such as 
foot traffic, air conditioning units, hot flues, vents, aerials, walkways, solar panels, etc.

• NOT Suitable as a wall spacer system.

• Consideration should be given to the capability of the foam spacer to maintain long term durability, i.e. permanent 
set when under load; possible deterioration when subject to the extremes of roof temperatures; and the like.

• Consideration should be given to the adequacy of the foam spacers, especially in the light of the long-term 
durability aspects and the product capability (material strength, fixing rigidity, overall stability of the product 
when installed) to provide adequate in-plane lateral rigidity of the roof.

6.1.3 Non-proprietary – spacers:

The common spacers in this category are the timber batten type sections; and the metal profiled sections (e.g. Top 
hat type, Zed-type, tubular, etc.). The metal profiled sections are either standard profiles or a specifically folded profile. 
The Spacer can be either pre-fixed or simple insert type. The timber spacers are available in a range of spacer depths 
and timber grades. The metal is commonly a steel base with an appropriate metallic coating compatible with the 
steel roofing material and fasteners. Non- proprietary spacers can be durable and economic, however their rigidity 
will depend upon the design and fixing.

The following aspects should be considered:

• Where the spacer requires the roofing fastener to penetrate through the Spacer to the underlying support, the 
length of the fasteners (for the roofing or the clips) must be increased appropriately. Consideration should be 
given to the availability of a suitable specification and length of the roofing fasteners.

• Where the spacer is a pre-fixed type, then the design and fixing of these Spacers will need the input of a designer.

• Depending upon the profile, care may need to be exercised with regard to stability during the installation.

• Where two fasteners are required across the support (purlin) width then the spacing of the fastener location must 
be suitable for the support width.

• Where the spacer is a simple insert type, then care should be given to prevent dislodgment prior to the roofing 
installation. Some nominal temporary pinning of these Spacers may be necessary.

• Adequacy of the specification of the top fixing surface with respect to the roofing support requirements.

• Adequacy of the metallic coating for the long term durability. Although timber spacers are used they are not 
preferred due to the high temperature environment of the spacers, their ability to hold moisture against steel 
roofing and potential compatibility issues (refer to BlueScope Steel Technical Bulletin CTB-13, Contact with 
Timber), however where they are proposed, the following additional aspects should be considered:

• Selection of the appropriate timber specification will improve durability.

• The timber material available is variable with respect to resin content, moisture content or chemical additives. 
Care should be taken to determine compatibility with direct contact with the roofing material and fasteners. 
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Particular attention to the fastener specification may be necessary and if necessary provide a separation layer to 
the roofing material.

• Certain timber products may not be suitable to use in certain applications/projects due to chemical content, 
susceptibility to vermin or deterioration, fuel for fire, and the like.

6.1.4 Proprietary – Rigid Spacers:

These proprietary rigid spacers are manufactured as a high density extruded polymer composite using at least 95% 
industrial mineral waste and re-cycled polymers. They are generally a square tube in shape in equal dimensions all 
around. These proprietary rigid spacers are preferred over the foam spacers as they cannot deteriorate over time 
and are tested for all aspects of performance (material strength, fixing rigidity, overall stability of the product when 
installed, fire performance, thermal analysis, moisture and water absorption). Furthermore, being that these spacers 
are a non-steel product the penetration of the fastener through the spacer into the underlying support is a much 
easier operation and also being light weight adds no significant mass to the structure.

• Proprietary rigid spacer systems require the roofing fastener to penetrate through the spacer to the underlying 
support thus the length of the fasteners (for the roofing or the clips) must be increased appropriately. These 
specifications may be obtained from the relevant roof profiling manufacturer. The general industry norm for these 
spacers is 40mm for all thicknesses of bulk insulation.

• Care should be given to prevent dislodgment prior to the roofing installation. 

 
 
 

 
6.2 Roofing - structural integrity & performance 

With regard to wind uplift load, the performance of the roofing profiles will not be adversely affected provided the 
roofing fastener recommendations and the material specifications of the roofing support are maintained or bettered. 
Reference should be made to the roof sheeting manufacturer’s literature in respect to the fastener specifications; 
the minimum material specifications for the underlying support; design matters, installation procedures, minimum 
support requirements and other product information and constraints. With regard to other performance matters the 
steel roofing profiles will not be adversely affected provided;

• The spacer material is compatible with the roofing material and roofing accessories.

• The long term durability of the spacer material is maintained, i.e. no loss of rigidity, no deterioration of the material, 
no permanent deformation, and the like, for the expected roof loads and temperature ranges during the service 
life of the roof. Loss of durability could result in loosening of the roof cladding connection or increase potential of 
water penetration.

• The spacer product, and its recommended fixing to the underlying support does not adversely affect the in-plane 
lateral rigidity of the roof.

• The installed spacer product provides reasonable rigidity and a suitably level surface for the safe and stable 
installation of the roofing (consideration should be given to the added installation difficulties where longer 
roofing fasteners are used).

• Where longer roofing fasteners are required for the pierce-fixed roofing then the weather sealing features of the 
fastener must be maintained (consideration should be given to the availability of any longer fasteners).

CHAPTER 6    GUIDE LINES ON INSTALLING FLEXIBLE BULK INSULATION WITH SPACER SYSTEMS

Cautionary note: It is imperative to follow the Roof Sheeting Profilers Installation Specification and that a 
structural Engineer should sign off on the usage of foam spacers in roof systems.
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CHAPTER 7 

PIPE 

INSULATION

All exposed pipes to and from the hot water cylinders and heating 
systems shall be insulated with pipe insulation material with an R-value in 
accordance with Table 6.

Piping to be insulated includes all flow and return piping, 
cold water supply piping within 1 m of the connection to the 
heating or cooling system and pressure relief piping within 1 
m of the connection to the heating or cooling system.  

TABLE 6 - MINIMUM R-VALUE OF PIPE INSULATION

Internal diameter of pipe Minimum R-value

mm m².K/W

≤ 80 1,00

> 80 1,50

Note: R-values in this table are based on the formula for flat surfaces, i.e. R-value = m/k-

value where (m) denotes thickness.

Example of (a) wrap around or (b) snap on pipe insulation

a)

b)
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EXAMPLE: Snap on Pipe insulation is a pre-formed, rigid, resin bonded glass wool section of 1 metre in length. A 
single longitudinal slit allows the section to open to encompass the pipe and snap closed after placement. Standard 
finishing options are available in plain, canvas and reinforced foil for hot/cold service piping.

Other examples of pipe insulation:

• EPDM Rubber

• Expanded Polystyrene (EPS)

• Polyurethane (PUR)

• Polyisocyanurate (PIR)

Always install insulation in accordance with manufacturer’s detail & specifications.
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While adequate controllable ventilation is essential to provide fresh 
air, prevent condensation, and help cool a building on summer nights, 
draughts can create discomfort and lead to energy losses in both summer 
and winter.

In winter, draughts can account for up to 25% of heat losses. Reducing 
these draughts can be a cheap and cost effective way of reducing heating 
and cooling costs.

Roofs, external walls, and floors that form the building envelope and 
any opening such as windows and doors in the external fabric must be 
constructed to minimize air leakage. 

Common paths of air leaks include around and through windows and 
doors, through gaps at transitions between walls and floor or roof levels, 
through transitions in cladding, and through structural wall penetrations.

Openings in the envelope can allow unexpected and significant amounts 
of air to leave the building, significantly increasing heating and cooling 
loads.

To prevent exterior air from entering a building’s interior, building sealing 
can be done by methods such as caulking, or adding skirting, architraves 
or cornices. 

 

CHAPTER 8 

BUILDING 

SEALING



58

CHAPTER 8    BUILDING SEALING

Air vents

Exhaust fans

Vented sky light

Gaps between 
walls or ceilings 
and cornices

Gaps between and 
around windows

Gaps up 
Chimney

Fixed air 
conditioners

Gaps around 
doors

Gaps where pipes 
penetrates walls

Gaps between 
floorboards

Gaps between walls or 
floors and skirting boards

Draughts can be reduced by:

• Draught proofing doors and windows

• Sealing up cracks and gaps

• Sealing unnecessary vents

• Sealing exhaust fans and outlets

• Sealing unused fireplaces

• Sealing vented skylights
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ANNEXURE A 

DEFINITIONS

The following section includes definitions, interpretations and terminology 
which are relevant to energy efficiency and would benefit the reader in 
general.

ABSORPTION

The take-up of heat, especially radiant heat, by a surface of mass or 
membrane barrier, which contributes to the heat gain and loss through a 
wall or roof system.

ADDED R-VALUE

The added R-value is the value of the insulating material added to achieve 
a certain value required.

BUILDING ENVELOPE

The elements of a building that separate the outside environment 
from internal spaces where these internal spaces are required to have a 
controlled internal environment for thermal comfort.

Notes: 

1.  It excludes internal spaces such as garages, storerooms, and enclosed 
verandas and only where these areas have suitably performing 
separating walls, floors, roofs and ceilings and their components 
such as windows, doors and roof lights meet external performance 
requirements for energy efficiency.
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BULK INSULATION

Materials of low thermal conductivity that mainly resist (slows) the transfer of conducted and convected heat, relying 
on pockets of trapped air or low conductive gasses within its structure. Its thermal resistance is essentially the same 
regardless of the direction of heat flow through it and is proportional to its thickness, density and upper & lower 
operating temperature.

CEILING AREA

The area is measured in square metres, measured to the inside of outer walls.

COMBUSTIBLE

Able to catch fire and burn easily.

COMPOSITE INSULATION

Two or more types of material combined to achieve a required level of performance.

EXAMPLE: bulk insulation and reflective insulation used in combination.

COMPETENT PERSON

A person who is qualified, by virtue of their education, training, experience and contextual knowledge, to make a 
determination regarding the performance of a building or part thereof in relation to a functional regulation or to 
undertake such duties as may be assigned to them in terms of the National Building Regulations.

CONDENSATION

The change of a vapour or gas into a liquid. The change of phase is accompanied by the evolution of heat.

CONVECTION HEAT 

As air warms it becomes lighter (less dense), due to expansion, therefore it rises and it is replaced by cold air which is 
heavier (more dense). Liquids and gasses react in a similar fashion, as the liquid or gas warms it expands (become less 
dense - lighter) and rise, the warm liquid is displaced by denser colder product at a lower temperature level.

DEEMED-TO-SATISFY

A level of performance for a given criteria which will satisfy the requirements of a functional regulation.

DENSITY

The mass of a substance per unit of volume. SI unit (International system of units) of measure is kg/m³.

 
DEW POINT

The temperature at which water vapour in air is saturated. As the temperature falls the dew point is the point at 
which the vapour begins to condense as drops of water.
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DIRECTION OF HEAT FLOW

Most significant heat flow direction at a given time.

Note: Heat flows from hot to cold environments and this is considered to be the direction of natural heat flow. 
Thus “upwards” implies heat flow from a conditioned space through the ceiling or roof and “downwards” implies the 
opposite. Likewise, horizontal flows can be described as inwards and outwards.

EMISSIVITY – SYMBOL “E”

The ratio of the power per unit area radiated by a surface to that radiated by a black body (surface) at the same 
temperature.

ENERGY PERFORMANCE OF A BUILDING

Calculated or measured amount of energy actually used or estimated to meet the different needs associated with a 
standard use of the building, which may include, inter alia, energy use for heating, cooling, ventilation, domestic hot 
water and lighting.

ENERGY ZONE

The zone indicating the energy demand for heating and cooling a building to bring it to thermal comfort.

Note: The zones have been adjusted to simplify use of the energy efficiency measures. A map of South Africa 
indicating the various energy zones and a table specifying the zones for major cities and towns are given in SANS 
10400-XA:2021, Edition  2.

FUNCTIONAL REGULATION

A regulation that sets out in qualitative terms what is required of a building or building element or building component 
in respect of a characteristic, without specifying the method of construction, dimensions, or materials to be used.

HEAT TRANSFER 

The flow of energy (heat) induced by a temperature difference by conduction, convection, radiation or any 
combination.

NATURALLY VENTILATE 

A structure ventilated by natural means and does not have centrally controlled heating, cooling and ventilation 
systems.

OCCUPANCY

Particular use or the type of use to which a building or portion thereof is normally put or intended to be put.

Note: Regulation A20 classifies and designates occupancies (refer SANS 10400-A). 

ORIENTATION

The direction a building envelope element faces i.e. the direction of a vector perpendicular to and pointing away 
from the surface outside of the element.
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PASSIVE DESIGN

A design that does not require mechanical heating or cooling, for example, buildings that are designed to take 
advantage of natural energy flows to maintain thermal comfort.

RATIONAL DESIGN

Any design by a competent person involving a process of reasoning and calculation, and may include a design based 
on a standard or other suitable document.

REFERENCE BUILDING 

A hypothetical building that has the same building envelope dimensions, external arrangements and 
orientation as the proposed building with the deemed-to-satisfy provisions applied and is used to determine 
the maximum allowable  energy usage per annum and average demand for the proposed building. 

REFLECTIVE INSULATION

Any material with a reflective surface such as a reflective foil laminate, reflective barrier or foil batt capable of reducing 
radiant heat flow, in combination with air spaces and low emissive surfaces.

R-VALUE

The thermal resistance (m².K/W) of a component (see Thermal Resistance).

The measurement of the thermal resistance of a material which is the effectiveness of the material to resist the 
flow of heat, i.e. the thermal resistance (m².K/W) of a component calculated by dividing its thickness by its thermal 
conductivity.

ROOF ASSEMBLY 

Building cover and its supporting structure, including any ceiling attached to such structure and any additional 
components such as insulation.

ROOF COVERING

The covering of the upper exterior surface of a building or shelter which provides protection against weather, notably 
rain or snow, but also heat, wind and sunlight.

SKILLION ROOF

Hip roofs and gabled roofs have at least two sloping sides which meet towards the centre of a building in a ridge 
or peak. The skillion roof is somewhat different, in that it only has one single flat surface (lean-to). A skillion roof is 
different from a standard flat roof though - it has a steeper and more noticeable pitch.
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SPACER SYSTEM

A series of brackets and sub-purlins, or a halter for standing seam profile, that provide:

a) a cavity between the underside of the cladding and top of purlins to accommodate the required thickness of 
flexible bulk insulation without compression,

b) a platform for the mechanical anchoring of the cladding to the supporting structure,

c) transfer of imposed loads on the cladding to the supporting structure without excessive deformation whilst 
retaining stability, and

d) minimal thermal bridging.

SURFACE DENSITY

Total mass per square meter of walling system.

THERMAL BREAK 

An element of low thermal conductivity placed in an assembly to reduce or prevent the flow of thermal energy 
(transfer of heat) from one component to another.

THERMAL CALCULATION METHOD (BY MATHEMATICAL ANALYSES) 

A means of calculating the cooling and heating loads of the cooling and heating systems.

THERMAL CONDUCTION “C” 

The transfer of heat through a solid material.

EXAMPLE: When one end of a metal rod (poker) is left in a fire the opposite end will also become warm although 
not in direct contact with the flame.

The flow of heat along the length of the rod is by conduction. The rate of heat (energy) flow is influenced by the 
temperature difference between one side and the opposite side e.g. indoor to outdoor, the area of the material mass, 
the distance (thickness) through the material from warm side to cool side, and the thermal conductivity of the material. 
Most insulating materials have low thermal conductivity, which combined with their thickness, density and the 
operating temperature provides a barrier that reduces conductive heat transfer.

THERMAL CONDUCTIVITY – SYMBOL “K” 

The thermal transmission through a unit area of a material. It is measured per unit temperature difference between 
the hot and cold faces, and the unit is W/(m.K).

Notes: 1) It is the rate of heat flow through a unit area (1m²) of 1 metre thick homogenous material in a direction 
perpendicular to isothermal planes; induced by a unit temperature gradient viz 1 metre cube of material 
will transmit heat at a rate of 1 watt for every degree of temperature difference between opposite faces. 
2) A “k-value” cannot be given for Reflective Sheet Insulation as these are highly dependable upon orientation and 
position of surrounding air spaces. The heat flow across an air space is not directly proportional to its thickness. 
Variations in direction of heat flow, the position of the air space (viz horizontal, vertical, etc) and variance in mean 
temperature etc, affects the thermal resistance of the system.
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ANNEXURE A    DEFINITIONS

THERMAL INSULATION 

Process of reducing heat transfer through a system, or description of a product, component or system that performs 
this function.

Note: Insulation of the building envelope helps keep heat in during the winter and out during summer to improve 
comfort and save energy. A well-insulated and well-designed home or building will provide year-round comfort, 
cutting cooling and heating costs and reducing greenhouse emissions. Resistance to heat flow is achieved by the 
use of either bulk insulation or reflective insulation, which work in different ways.

THERMAL INSULATION R-VALUE 

All insulation materials are rated for their performance in restricting heat transfer. This is expressed as the “R-value” 
which is the measure of the material’s resistance to heat transfer, alternatively known as thermal resistance. The 
higher the R-value the greater the insulation effect. It is the reciprocal of thermal conductance/transmittance.

THERMAL MASS 

The ability of building materials to store heat. The basic characteristic of materials with thermal mass is their ability to 
absorb heat, store it, and at a later time release it.

Note: By adding thermal mass within the insulated building envelope it helps to reduce the extremes in temperature 
experienced inside the home/building, making the average internal temperature more moderate year-round and 
the home/building more comfortable. Building materials that are heavyweight store a lot of heat and have high 
thermal mass. Materials that are lightweight do not store much heat and have low thermal mass.

The use of heavyweight construction materials with high thermal mass (concrete slab on ground and insulated brick 
cavity walls) can reduce total heating and cooling energy requirements compared to a home built of lightweight 
construction materials with a low thermal mass (brick veneer with timber floor).

THERMAL RESISTANCE - SYMBOL “R-VALUE” 

The resistance to heat transfer across a material or construction system under steady state conditions.

Note: Thermal resistance is measured as an R-value. The higher the R-value the better the ability of the material to 
resist heat flow it is measured in m².K/W.

TOTAL R-VALUE 

The sum of the R-values of all the individual component layers in a composite element including the air space and 
associated surface thermal resistances measured in m².K/W.

Note:  The R-values of the individual component layers are in accordance with the constants and generic conductance 
values of SANS 694 and the results when tested to SANS 8301.
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ISO 9229  Thermal Insulation Vocabulary

SANS 517  Light steel frame building

SANS 1381-1  Materials for thermal insulation of buildings. Part 1: Fibre 
thermal insulation mats.

SANS 1381-4  Materials for thermal insulation of buildings Part 4: 
Reflective foil laminates (rolls, sheets and sections)

SANS 1381-6  Materials for thermal insulation of buildings. Part 6: 
Cellulose loose fill thermal insulation material.

SANS 10177-5 Fire testing of materials, components and elements 
used in buildings Part 5: Non-combustibility at 750 °C of 
building materials 

SANS 10400-A The application of the National Building Regulations Part 
A: General principles and requirements.

SANS 10400-L The application of the National Building Regulations Part 
L: Roofs

SANS 10400-T The application of the National Building Regulations Part 
T: Fire protection

SANS 10400-XA  The application of the National Building Regulations  
Part X: Environmental sustainability 
Part XA: Energy usage in buildings

Fire Properties of Polymer Composite Materials - A. P. Mouritz & A. G. Gibson

Bluescope Lysaught: Technical Guide Commercial Roof Systems with 
Energy Efficient Designs www.lysaght. 7/2/12
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THE IDEAL lightweight,
fast construction,
multipurpose,
structural,
insulated panel system
- fully proven in use -
WORLDWIDE.

Isowall Southern Africa (Pty) Ltd. 

Manufacturers and Installers of:
• Insulated Structures
• Insulated Doors

Manufacturers of:

• EPS Insulation

Pretoria Head Office Address: 

326 Derdepoort Road, Silverton

Tel.: (012) 804 3564
Fax: (012) 804 6395

E-Mail: info@isowall.co.za
Website: www.isowall.co.za

ISOWALL Sandwich Panels

Africa's Leading Insulated Panel System for over 45 years.

The need for specialised temperature controlled environments is continuously growing in South Africa.

Isowall, through a unique design and construction technique, is answering these needs across a continuously broadening spectrum.

Originally developed to satisfy the high demands of low temperature cold rooms and freezers for the food industry, Isowall is now used in 
a variety of applications ranging from temperature controlled buildings for sensitive broadcast equipment to abattoirs and chemical plants.

Isowall's unique modular panels are used for both cold rooms and insulated doors, allowing for absolute versatility in design and 
application.

By providing complete project management, we plan, design, construct, supply and commission cold stores to suit various needs of the 
cold storage industry.
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