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Foreword 
 
 
This Malaysian Standard was developed by the Working Group on Thermal Insulation under 
the authority of the Industry Standards Committee on Building, Construction and Civil 
Engineering. 
 
This second revision of MS 2095 cancels and replaces MS 2095:2014, Radiant barrier and 
reflective insulation building materials – Specifications (First revision) 
 
Major modifications in this revision are as follows: 
 
a) the title has been changed from “Radiant barrier and reflective insulation building 

materials – Specification” to “Radiant barrier and reflective insulation in building -
Materials and specification”; 

 
b) the definition on “radiant barrier” and “reflective insulation” has been revised; 
 
c) the title of Table 1 and Table 2 has been revised; 
 
d) removal of sub clause 5.2 d) Unclassified: When the material is not classified as high, 

medium or low, it shall be unclassified;  
 
e) new table has been inserted as Table 3 Classification of reflective and non reflective; 
 
f) sub clause 5.3 a) and b) has been revised whereas c) has been removed; 
 
g) change of title for clause 5.4 to “Fire Rating”; 
 
h) change of test method in clause 5.6.2; 
 
i) removal of the “Recommended usage” clause ; 
 
j) incorporation of BS EN 16012 and SANS 1381-4 as of Annex A;  

 
k) the specification of roll labelling has been revised as of Annex C; and 
 
l) new Annex D Specification for cross-linked polyethylene foam has been inserted. 
 

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations. 
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Radiant barrier and reflective insulation in building - Materials and 
specification (Second revision) 

 
 

1 Scope 
 
This Malaysian Standard specifies the requirements for materials suitable for use as a radiant 
barrier and reflective insulation building materials in any of the following circumstances: 
 
a) when it is intended to act as thermal insulation or a vapour barrier when installed within 

a building; 
 
b) when installed either independently, or as a facing to other materials such as insulation 

materials; and 
 
c) when installed in domestic, commercial or industrial buildings. 
 

This standard does not apply to vapour barriers used under concrete slabs. 
 
NOTE. 

 
This standard is intended for use by manufacturers in producing adequate radiant barrier and reflective 
insulation building materials and by end users to specify the correct grade of radiant barrier and reflective 
insulation building materials for their specific purposes.  

 
 

2 Normative references 
 
Refer to Annex A. 
 
 

3 Terms and definitions 
 
For the purposes of this standard, the following terms and definitions apply. 
 
3.1  
cross direction (transverse direction) 
perpendicular to machine direction 
 
3.2  
facing 
a material located over the outside of other materials, so that the facing material acts as the 
surface or exterior lining of the assembled materials 
 
3.3  
lateral direction 
for materials with reinforcement fibres running at an angle not less than 45° from machine 
direction, lateral direction is parallel to the most dominant of such fibres, otherwise lateral 
direction is equivalent to cross direction 
 
3.4  
machine direction 
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the lengthwise direction of the radiant barrier and reflective insulation building materials 
 
3.5  
radiant barrier  
a material with a low emittance surface, when its facing an open air space is defined as radiant 
barrier system 
 
Note. Radiant barrier/Reflective insulation -These materials consist of one or more low emittance surfaces 

 
3.6  
reflective insulation 
reflective insulation is a thermal insulation system consisting of one or more low emittance 
surfaces, bounding one or more enclosed air spaces with a measurable R- value 
 
3.7  
sheet roofing 
a roofing system consisting of adjoining sheets of material 
 
3.8  
thermal insulation 
a material or assembly of materials primarily intended to provide resistance to heat flow 
 
3.9  
tiled roofing 
a roofing system incorporating an outer layer which is discontinuous, such as tiles 
 
3.10  
vapour barrier 
a material intended to restrict the transmission of vapour (generally, water vapour) 
 
3.11  
water absorbency 
the ability of a material to absorb water under stated conditions 
 

 

4 Properties 
 
A radiant barrier and reflective insulation building materials shall comply with the following 
properties requirements: 
 
a) resistance to dry delamination: When tested in accordance with AS/NZS 4201.1, the 

material shall be reported as a pass; 
 
b) resistance to wet delamination: When tested in accordance with AS/NZS 4201.2, the 

material shall be reported as a pass; 
 
c) shrinkage: When tested in accordance to AS/NZS 4201.3, the shrinkage shall be not 

greater than 0.5 %; and 
 
d) folding endurance: When tested by the method described in AS/NZS 1301.423, the 

folding endurance shall be not less than: 
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i) 2.00 (i.e. log10 100) in the machine direction; and 
 

ii) 1.70 (i.e. log10 50) in the cross direction. 
 
NOTE. The test d) only applies to cellulose or natural fibre based radiant barrier and reflective insulation 
building materials. 

 
In addition to these requirements, radiant barrier and reflective insulation building materials 
shall meet the duty criteria specified in 5.1. 
 
NOTE. Guidelines on “means for demonstrating compliance with this standard”, refer to Annex B. 
 

 

5 Classification 
 
5.1 Duty 
 
5.1.1 General 
 
The duty classification shall be extra heavy, heavy, medium, light or extra light, as specified in 
Tables 1 and 2. The light duty classification shall be in accordance with either the two specified 
values for tensile strength or the value specified for edge tear resistance. When using either 
method, the value specified for edge tear resistance shall also be met. Any material classified 
as light duty through compliance with the edge tear resistance requirement shall only be used 
in walls and gables, and shall be marked as light (see Annex B). 
 
5.1.2 Tensile strength 
 
In both machine and lateral directions, tensile strength shall be tested in accordance with 
AS/NZS 1301.448s, with the following conditions: 
 
a) test pieces shall be (50 ± 1) mm wide; 
 
b) conditioning of test pieces prior to testing shall be for a minimum of 6 h at (23 ± 2) °C and 

relative humidity of (50 ± 5) %; and 
 
c) test results shall note the orientation of specimens with regard to machine and lateral 

directions. 
 
5.1.3 Edge tear resistance 

 
In both machine and lateral directions, edge tear resistance shall be tested in accordance with 
TAPPI T470, with the following conditions: 
 
a) conditioning of test pieces prior to testing shall be for a minimum of 6 h at (23 ± 2) °C and 

relative humidity of (50 ± 5) %; 
 
b) the load shall be applied until the test piece tears completely through and the load 

recorded shall be the maximum value; and 
 
c) test results shall note the orientation of specimens with regard to machine and lateral 

directions. 
 



MS 2095:2022 

4                                                                              © STANDARDS MALAYSIA 2022 - All rights reserved 

 
Table 1. Duty classification for radiant barrier and reflective insulation building material 

thickness < 1mm (e.g. woven, paper, film, etc.) 
 

 
Property 

Duty (minimum values) 

Extra 
heavy 

Heavy Medium Light Extra 
light 

Tensile 
strength 
(kN/m) 

Machine direction 13.0 12.5 9.5 7.5 6.0 

Lateral direction 10.5   7.5 6.0 4.5 3.5 

Edge tear resistance in both 
directions (N) 

90.0 80.0 65.0 45.0 30.0 

 
Table 2. Duty classification for radiant barrier and reflective insulation building material 

thickness ≥ 1mm (e.g. bubble, foam, etc.) 

 

 
Property 

Duty (minimum values) 

Extra 
heavy 

Heavy Medium Light Extra 
light 

Tensile 
strength 
(kN/m) 

Machine direction 4.5 3.0 2.0 1.0 0.5 

Lateral direction 4.5 3.0 2.0 1.0 0.5 

Edge tear resistance in both 
directions (N) 

80.0 50.0 30.0 10.0 5.0 

 
5.2 Vapour barrier 
 
The vapour barrier classification shall be high, medium or low, depending on the  resistance 
to water vapour transmission. Alternatively, it may be unclassified. 

 
The resistance to water vapour transmission shall be tested in accordance with Procedure B 
(wet-cup test) of ASTM E96. 

 
The classifications shall be as follows: 
 
a) High: The material shall be classified as high if its resistance to water vapour transmission 

is greater than or equal to 450 MN.s/g (permeance is less than or equal to 
0.002 μg/N.s.). 

 
b) Medium: The material shall be classified as medium if its resistance to water vapour 

transmission is less than 450 MN.s/g and greater than 7 MN.s/g (permeance 0.002 to 
0.14 μg/N.s.). 

 
c) Low: The material shall be classified as low if its resistance to water vapour transmission 

is less than or equal to 7 MN.s/g (permeance is greater than or equal to 0.14 μg/N.s.). 
 
5.3 Emittance 
 
The emittance classification may be double-sided reflective, reflective or a value stated, 
depending on the emittance. Alternatively, it shall be classified as non-reflective. 



MS 2095:2022 

© STANDARDS MALAYSIA 2022 - All rights reserved  5 

 
The emittance shall be tested in accordance ASTM C1371. The classifications shall be as 
follows: 
 

Table 3. Classification of reflective and non reflective  
 

Type Category Requirement 

a Reflective Ɛ   ≤ 0.05 

b Non reflective 0.06 ≤ Ɛ ≤ 0.99 

 
a) Reflective: The material shall be classified as reflective if at least one of its surfaces has 

an emittance less or equal to 0.05. The low emittance surface shall be allowed to have 
up to 3 % of its area modified by a design feature, such as printing, which might increase 
the emittance to more than 0.05. If both surfaces of the membrane are reflective, it may 
be classified as double-sided reflective. 

 
b) Non reflective: The material shall be classified as non reflective if both surfaces have 

emittance more than 0.05.  
 
The value shall be expressed in two decimal points. 

 
5.4 Fire rating  

 
The fire rating shall be Class 0 when tested in accordance to BS 476-6 and BS 476-7  
 
5.5 Surface water absorbency 

 
The surface water absorbency classification shall be either high or unclassified. Surface water 
absorbency shall be tested in accordance to AS/NZS 4201.6 as follows: 
 
a) High: The material shall be classified as high if its average surface water absorbency is 

greater than or equal to 100 g/m2. 
 
b) Unclassified: When the material is not classified as high, it shall be unclassified. 
 
NOTE. This test only applies to cellulose or natural fibre based radiant barrier and reflective insulation. 

 
5.6 Standard laboratory test for thermal resistance 

 
5.6.1 Apparatus 

 
The apparatus shall be as follows: 
 
5.6.1.1 A heat flow meter, as given in ISO 8301 capable of operating at the required 
maximum temperatures, with the heat flow from top to bottom. 
 
5.6.1.2 Two cross-linked closed cell polyethylene foam frames, of width (25 ± 0.5) mm, 
and of length and width to fit the shape and size of the apparatus to within 5 mm. The density 
of the cross-linked closed cell polyethylene foam shall be 100 kg/m3. The specifications of the 
cross linked polyethylene foam shall refer to Annex D.  The section of the cross-linked closed 
cell polyethylene foam used to construct the frame shall not exceed 10 mm in width. Refer to 
the Figure 1 for the frame dimensions. 



MS 2095:2022 

6                                                                              © STANDARDS MALAYSIA 2022 - All rights reserved 

 
 

 
 

Figure 1. Frame dimension 
 
5.6.2 Test method 
 
The test method shall be as follows: 
 
a) Cut the appropriate size of minimum 300 mm x 300 mm, and approximately 10 cm from 

the edge of the material roll of the specimen; 
 
b) place the specimen on the cross-linked closed cell polyethylene foam, then place the 

second frame on top of the test specimen, then, the test specimen shall be securely 
sandwiched between the two cross-linked closed cell polyethylene foam.  

 
c) the test specimen shall be installed with an air gap of 40 mm on the "hot" side and 

similarly, an air gap of 60 mm on the "cold" side, by mounting the sample on the cross-
linked closed cell polyethylene foam where the reflective surface is facing the hot side; 

 
d) the temperature of hot and cool plate shall be 35 °C and 20 °C, with the temperature 

difference of 15 °C. The heat flow meter apparatus setting must be in manual thickness. 
The total thickness of measurement shall cover the air space thickness and the sample 
thickness; 

 
e) the sample thickness used in calculating the equivalent thermal resistance of the sample 

is not the actual thickness of the foil sample, but (100 + sample thickness) mm, being the 
actual thickness of the test system. Calculate the system thermal resistance for this 
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combination of test specimen and air gaps; and 
 
f) the reported values for thermal resistance shall be the equivalent thermal resistance 

values (in m2K/w) for a system, consisting of a sample of reflective foil mounted between 
the two plates of the apparatus with specified air gaps, not for the foil sample in isolation. 

 
NOTE. Closed cell polyethylene foam has strong mechanical strength with minimal thermal conductivity, 
which minimise heat gain or heat loss and thus enhance insulation performance. The foam is non-fibreous 
and VOC free.  

 
 

6 Marking and roll labelling 
 
6.1 Marking  

 
Products conforming to this standard shall be clearly marked on the product with the following 
information: 
 
a) brand name; 
 
b) this standard number, i.e.: MS 2095:2022; 
 
c) product type/name; 
 
d) brief product description; 
 

e) product certificate mark (if applicable); and 
 
f) manufacturer (including country of origin). 
 
The product shall be marked: 
 
a) on at least one face of the radiant barrier and reflective insulation building materials; 
 
b) at interval of not more than 3 m in the machine direction; and 
 
c) within the central section of the width of the roll which excludes the first 150 mm at each 

edge.  

 
6.2 Roll labelling 
 
Rolls of radiant barrier and reflective insulation building materials shall be labelled in a manner 
which facilitates identification prior to installation. This roll label shall be: 
 
a) located on the outer curved surface of the roll, either outside any roll packaging or 

underneath any transparent roll packaging; and 
 

b) marked in accordance to Annex C. The selection of classification wording shall be as 
specified in Clause 5. 

 
Additional roll labelling shall be allowed. However, such additional roll labelling shall not 
interfere with the roll labelling required by this standard. 
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Annex A 
(normative) 

 

Normative references 
 
 

The following normative references are indispensable for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the normative reference (including any amendments) applies. 
 
MS ISO 8302, Thermal insulation - Determination of steady-state thermal resistance and 
related properties - Guarded hot plate apparatus 

 
ISO 8301, Thermal insulation - Determination of steady-state thermal resistance and related 
properties - Heat flow meter apparatus 
 
AS/NZS 1301.423, Methods of test for pulp and paper - Folding strength of paper - Kohler- 
Molin method 
 
AS/NZS 1301.448s, Methods of test for pulp and paper - Tensile strength of paper and 
paperboard (constant rate of elongation method) 
 
AS/NZS 4201.1, Pliable building membranes and underlays - Methods of test - Resistance to 
dry delamination 
 
AS/NZS 4201.2, Pliable building membranes and underlays - Methods of test - Resistance to 
wet delamination 
 
AS/NZS 4201.3, Pliable building membranes and underlays - Methods of test - Shrinkage 
 
AS/NZS 4201.6, Pliable building membranes and underlays - Methods of test - Surface water 
absorbency 
 
ASTM C1371, Standard test method for determination of emittance of materials near room 
temperature using portable emissometers 
 
ASTM E96, Standard test methods for water vapor transmission of materials 
 
BS 476-6, Fire tests on building materials and structures - Methods of test for fire propagation 
for products 
 
BS 476-7, Fire tests on building materials and structures - Methods of test to determine the 
classification of the surface spread of flame of products 

 
BS EN 16012, Thermal insulation for buildings - reflective insulation products - determination 
of the declared thermal performance  
 
SANS 1381-4, Materials for thermal insulation of buildings - Part 4: Reflective foil laminates 
(rolls, sheets and sections)  

 
TAPPI T470, Edge tearing resistance of paper edge-tear stirrup method 
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Annex B 
(informative) 

 

Means for demonstrating compliance with this standard 
 
 

B.1 Scope 
 
This annex sets out the following different means by which compliance with this standard 
maybe demonstrated by the manufacturer or supplier: 
 
a) assessment by means of statistical sampling; 
 
b) the use of a product certification scheme; 
 
c) assurance using the acceptability of the supplier's quality system; and 
 
d) other such means proposed by the manufacturer or supplier and acceptable to the 

customer. 

 
 

B.2 Statistical sampling 
 
Statistical sampling is a procedure which enables decisions to be made about the quality of 
batches of items after inspecting or testing only a portion of those items. This procedure will 
only be valid if the sampling plan has been determined on a statistical basis and the following 
requirements are met: 
 
a) the sample should be drawn randomly from a population of product of known history. The 

history should enable verification that the product was made from known materials at 
essentially the same time by essentially the same processes and under essentially the 
same system of control; and 

 
b) for each different situation, a suitable sampling plan needs to be defined. A sampling plan 

for one manufacturer of given capability and product throughput may not be relevant to 
another manufacturer producing the same items. 

 
In order for statistical sampling to be meaningful to the customer, the manufacturer or supplier 
needs to demonstrate how the above conditions have been satisfied. Sampling and the 
establishment of a sampling plan should be carried out in accordance with MS ISO 2859-0. 
 
 

B.3 Certification 
 
B.3.1 Product certification 

 
The purpose of product certification is to provide independent assurance of the claim by the 
manufacturer that products comply with the standard. 
 
The certification scheme should meet the criteria of an ISO Type 5 scheme as specified by MS 
ISO/IEC Guide 65 in that, as well as full type testing from independently sampled production 
and subsequent verification of conformance, it requires the manufacturer to maintain an 
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effective quality plan to control production to ensure conformance with the relevant standard. 
 
The certification scheme serves to indicate that the products consistently conform to the 
requirements of the standard. 
 
B.3.2 Certification mark 
 
Each product, may by arrangement with a recognised certification body, be marked with the 
certification mark of that body, provided conforms to the requirements of this standard. 

 
 

B.4 Supplier's quality system 
 
Where the manufacturer or supplier may demonstrate an audited and registered quality 
management system complying with the requirements of the appropriate or stipulated 
International Standard or any equivalent standard for supplier’s quality systems, this may 
provide the necessary confidence that the specified requirements will be met. The quality 
assurance requirements need to be agreed between the customer and supplier and should 
include a quality or inspection and test plan to ensure product conformity. 
 
 

B.5 Other means of assessment 
 
If the above methods are considered inappropriate, determination of compliance with the 
requirements of this standard may be assessed based on the results of testing coupled with 
the manufacturer's guarantee of product conformance. 
 
Irrespective of acceptable quality levels (AQLs) or test frequencies, the responsibility remains 
with the manufacturer or supplier to supply products that conform to the full requirements of the 
standard. 
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Annex C  
(normative) 

 
Roll labelling 

 
 
This annex specifies the labelling required for each roll of radiant barrier and reflective insulation 
building materials (see Clause 7). 
 

 
BRAND NAME PRODUCT TYPE/NAME 

CLASSIFICATIONS IN ACCORDANCE WITH MS 2095 
 

CERTIFICATION NUMBER 
 
 
 
DIMENSION: Width, length or area 
 
EMITTANCE: (Reflective or non-reflective)  
 
FIRE RATING: Class 0 
 

 
NOTES: 

 
1 This label should be rectangular in shape and bordered by a continuous line to define its 

extremities. 

 
2 No other markings or information should be carded within the border of this label. 
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Annex D  
(normative) 

 

Specification for cross-linked polyethylene foam 
 
 
1. IDENTIFICATION OF SUBSTANCE 
 

 

Product details / Trade name: 
 

 

PE FOAM: ALL THE NON FLAME RETARDANT TYPES (NON-FR – N type) 
 

Product details 
 

 

Article number HT-157/2 
Manufacturer/Supplier - 
Information See Chapter 16 (contact) 
Emergency information See manufacturer / supplier 
  
2. HAZARDS IDENTIFICATION 
 

 

Hazard designation 
 

This product is not classified as hazardous. 

3. COMPOSITION / DATA ON 
COMPONENTS 

 

 

Chemical characterisation 
 

 

Description Cross-linked closed cell foam based on 
Polyethylene 
 

4. FIRST AID MEASURES 
 

 

Skin contact After contact with the molten product, cool 
rapidly with cold water. Call for prompt 
medical attention. No attempt should be made 
to remove material from skin or to remove 
contaminated clothing. 
 

Eye contact Flush particles from eyes with clean flowing 
water for several minutes. Seek medical 
attention if discomfort persists. 
 

Ingestion If ingested, seek medical attention 
immediately. 
 

Inhalation In case of upper respiratory tract irritation due 
to breathing of decomposition products, move 
concerned person to fresh air.  
Seek medical advice if breathing difficulty 
persists. 
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5. FIRE-FIGHTING MEASURES 
 

 

Suitable extinguishing agents  Carbon dioxide, extinguishing powder or 
water jet. Fight larger fires with water jet or 
alcohol-resistant foam. 
 

6. ACCIDENTAL RELEASE MEASURES 
 

 

Methods for cleaning up Take up mechanically. 
 

7. HANDLING AND STORAGE 
 

 

Handling 
 

 

Information for safe handling No special requirements. 
Information about protection against 
protection against 
 
 

No special requirements. 
 
 

Storage 
 

Requirements to be met by store 
rooms and containers 
 

No special requirements. 

Further information about storage 
conditions 
 

None 

8. EXPOSURE CONTROLS AND PERSONAL PROTECTION 
 

General protective and hygienic 
measures 

 

Avoid skin contact with the liquefied material. 

9. PHYSICAL AND CHEMICAL PROPERTIES 
 

 Form Solid in various forms 
 Colour According to product specification 
 Odour Odourless 

 
 

 Flash ignition temperature 
 Spontaneous ignition temperature 

 Solubility in/miscibility with water: 

     

Value/Range Unit Method 
360 – 380 °C ASTM D1929 
420 – 440 °C ASTM D1929 

Insoluble 
 

10. STABILITY AND REACTIVITY 
 

Thermal decomposition / condition to   
be avoid 

No decomposition if used according to 
specifications.   
   

Dangerous products of decomposition 
 
 
 

Carbon monoxide 
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11. TOXICOLOGICAL INFORMATION 
 

 

Primary irritant effect: No irritant effect on the skin. 
 

Additional toxicological  
Information 

When used and handled according to 
specifications, the product does not have any 
harmful effects according to our experience 
and the information provided to us. 
 

12. ECOLOGICAL INFORMATION 
 

 

Ecological effects Can be mechanically separated in sewage 
purification plants. 
 

Ulterior indication At present no eco-toxicological assessments 
are known. 

 
13. DISPOSAL CONSIDERATION 
 

 

Recommendation Can be reused after processing. On the basis 
of the necessary technical regulations and 
after consultation with the disposal agent and 
the relevant authorities, can be deposited with 
domestic waste or incinerated with domestic 
waste. 

 
14. TRANSPORT INFORMATION 
 

 

Transport /Additional information Not dangerous good according to 
international transport regulations. 
 
 

15. REGULATORY INFORMATION 
 

 

Designation according EC guidelines Labelling according to EEC 
Directives/Ordinance on Hazardous 
Substances is not required. 

16. OTHER INFORMATION 
 

 

This data is based on our present knowledge. However, it shall not constitute a guarantee 
for any specific product features and shall not establish a legally valid contractual 
relationship. 
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