
Roof Insulation
RADIANT BARRIER / REFLECTIVE INSULATION

FOIL LAMINATE INDUSTRIES SDN BHD



Foil Laminate Industries Sdn Bhd

 Founded year 1999, 24 years experience in 

manufacturing Radiant Barrier and Reflective Insulation

 Factory located at Bukit Minyak, Penang and Sales 

Office at Bandar Sunway, Selangor

 Sold more then 100 million meter length 

 Member of Reflective Insulation Manufacturer of 

Malaysia (RIMM) under umbrella of FMM

 Award – Asia Pacific Entrepreneurship Award 2016

SIRIM                               

MS 2095:2014
SIRIM               

ECO-LABEL

MY 
HIJAU

BUATAN
MALAYSIA



Product Range 

Roofing
Insulation

Bubble Reflective

Insulation
Bubble 

Woven

Reflective ~ Protective ~ Excellence

Air Tac

Bubble - Foil

High Quality Kraft

Paper Foil Ppolymer Foil Woven Foil

Tac- Foil Brite - Foil Matt - Foil

Eco-Green

Ultra - Foil

Foam Foil

Acoustic

Thermal Foil



Product Range 

Telecommunication

Drew Feig
M A N A G E R

Thermal Insulation Medical

• Insulating Blanket 
& Pallet Cover

• Thermal Packaging

• Emergency
Rescue Blanket (ERB)

• Medi Shield – Protect Wrap (Adult)

• Medi Shield – Baby Wrap

Thermshield

•WARN-U 
Underground Warning 
Tape

Air Cond Ducting 

Insulation

Reflective ~ Protective ~ Excellence



Project Reference  

High Technology

& Semiconductor

Government

Building

Warehousing

& Logistics
Education

Health Care 

Centre

Small Medium 

Industry

Commercial

Lot

Transport

Hub
Residential

Community 

& Cultural

Sport

& Recreation
Others
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International Market
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Benefits of insulated roof

 Improve comfort

Through IR Reflective property

 Energy savings

Reduce energy consumption 

Saves electricity cost

 Sustainability 

Noise Reduction Insulation 

Saves nation’s limited energy resources

 Healthier 

Avoid dampness  caused by condensation 

Prevent fungi growth



Roof Insulation

Aluminium Foil

Radiant 
Barrier

Reflective 
Insulation
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What is the different

 Radiant Barrier 
A material with a low emittance surface, when its 

facing an open space is defined as radiant barrier 

system.

 Reflective Insulation
A thermal insulation system consisting of one or 

more low emittance surfaces, bounding one or 

more enclosed air spaces with measurable R-

Value

MS 2095: 2022
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How many types

2 types

1. Single sided 

2. Double sided 
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CERTIFICATION



Domestic Authorities Certification

CIDB Certificate BOMBA Certificate
SIRIM MS2095:2014

Certificate
SIRIM BS476 Part 

6 & 7 Certificate



Green Certification

Green Pages 

Malaysia

SIRIM ECO-LABEL

Certificate

MyHijau

Certificate



International Certification

Direction

Division
Safety, Structure and Fire Department 
 Reaction to Fire Tests and Studies Division 
 

  

 

CENTRE SCIENTIFIQUE ET TECHNIQUE DU BÂTIMENT 
Siège social > 84 avenue Jean Jaurès – Champs-sur-Marne – 77447 Marne-la-Vallée cedex 2 
Tél. : +33 (0)1 64 68 84 12 – reaction@cstb.fr – www.cstb.fr 
MARNE-LA-VALLÉE / PARIS / GRENOBLE / NANTES / SOPHIA ANTIPOLIS 

Trame procès-verbal rev05 
 

 
 

 

CLASSIFICATION REPORT  
REACTION TO FIRE OF A MATERIAL 

According to the decree of November 21st, 2002 modified relating to the reaction to fire of construction and furnishing products 
Pilot laboratory recognized by the Ministry of the Interior (decree of February 5th, 1959, modified) 

Seule la version française fait foi.  
Only the French version is legally acceptable 

N° RA22-0132 

Valid 5 years from May 31st, 2022 

Material presented by : FOIL LAMINATE INDUSTRIES SDN BHD 
1139 Lorong Perindustrian Bukit Minyak 11 
Taman Perindustrian Bukit Minyak 
14100 SIMPANG AMPAT, PULAU PINANG 
MALAYSIA 

Trade reference : ISO-FOIL M1 / TAC-FOIL M1 820BS/TS  

Brief description :  

Flexible complex for roof application. 
Complex made up as follows: 

- A 6 µm nominal thick aluminium foil. 
- A fire-retarded acrylic glue layer. 
- A fibre glass scrim with a nominal weight per unit area of 7.5 g/m².  
- A kraft paper foil with a nominal weight per unit area of 74 g/m². 
- A fire-retarded acrylic glue layer. 
- A 9 µm nominal thick aluminium foil. 

Overall nominal thickness: 210 µm ± 10 %. 
Overall nominal weight per unit area: 150 g/m² ± 10 %. 
Colour: silver - aluminium. 
 

Nature of the test :  Electrical burner test 

Classification : M1 

Durability of the classification (Appendix 2 - Paragraph 5) : Not limited a priori  

Considering the criteria resulting from the tests described in the appended Test Report N° DSSF-22-10688. 
 

This classification report certifies only the characteristics of the object submitted for testing but does not prejudge the characteristics of similar 
products. So it does not constitute a product certification in the sense of the Consumer Code. Only the electronic report signed with a valid 
digital certificate is taken in the event of litigation. The electronic report is kept at CSTB for a minimum period of 10 years. The reproduction of 

this electronic report is only authorized in its integral form. 

 Prepared at Champs-sur-Marne,  

 Head of Commercial, Communication  
and Development of Fire Unit 

Fire Studies and Tests 

 
 

 
 

Clémence VOISIN 

The reproduction of this classification report is only authorised in its integral form, with or without its test report attached. 

TUV 

Certificate

CSTB-M1 

Certificate



MyHijau

 In Tandem with Malaysia Government’s agenda to drive the growth of Malaysia’s 

green economy, an announcement of green technology tax incentives in the 

Budget 2014 has been introduced where Malaysia Green Technology And 

Climate Change Corporation (MGTC) has been mandated to commence and 

verify on the Green Technology Incentives been offered.

 The purpose of this incentive is to strengthen the development of green 

technology through Green Investment Tax Allowances (GITA) for the purchase of 

green technology equipment / assets and Green Income Tax Exemption (GITE) for 

green technology service providers.

 To apply and more information, refer to the guidelines below 

https://www.myhijau.my/wp-content/uploads/2022/05/REC-GTGT-007-GUIDELINES-

FOR-GREEN-TECHNOLOGY-TAX-INCENTIVE-GITAGITE.pdf

https://www.myhijau.my/wp-content/uploads/2022/05/REC-GTGT-007-GUIDELINES-FOR-GREEN-TECHNOLOGY-TAX-INCENTIVE-GITAGITE.pdf
https://www.myhijau.my/wp-content/uploads/2022/05/REC-GTGT-007-GUIDELINES-FOR-GREEN-TECHNOLOGY-TAX-INCENTIVE-GITAGITE.pdf




Roof Thermal 

Transmittance Value 

(RTTV) Calculation
RADIANT BARRIER (RB) / REFLECTIVE INSULATION (RI)

FOIL LAMINATE INDUSTRIES SDN BHD



UBBL Amendment 2021
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MS 1525 - Roof U-Value Major Changes

Y 2014 

Roof Weight Group

Y 2019

Roof Type
Max. U-Value

Light  
(under 50kg/m²)

Light Weight

(non concrete roof construction)
0.4

Heavy
(above 50kg/m²)

Heavy Weight

(concrete roof construction)
0.6
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Clause 4.7 : Thermal Insulation

Summary

❖ Use of both Mass and Reflective technologies is encouraged;

❖ Simple explanation on the relationships between thermal conductivity (k), thermal 

transmittance (U-value) and thermal resistance (R-value);

❖ Description of the differences between Mass Insulation technology and Reflective 

Insulation technology;

❖ Air space required for Reflective Insulation as part of its overall system or assembly 

R-value which relies on the low thermal conductivity of air;

❖ Description of the Reflective Insulation technology’s principles of reflecting and re-

emitting radiant heat due to the properties of high reflectivity and low emissivity.

Reflective ~ Protective ~ Excellence



Clause 4.7 : Thermal Insulation

Relationship between thermal 

conductivity (k), thermal resistance (R) 

and thermal transmittance (U).

k =    Thermal Conductivity

Material Thickness, d

k

1 k

R d

R =

=U =



Clause 4.7 : Reflective Insulation

Radiant Barriers

 Based on a composite system or assembly to derive R;

 Comprises of a low emissivity and high reflectance values;

 Reflective insulation relies on the low conductivity of air space 

bounded and adjacent to the low-e surfaces;

 Radiant barriers rely on large ventilated airspaces eg. attics;  

 A combination of mass insulation and reflective insulation/radiant 

barrier is recommended.

Reflective ~ Protective ~ Excellence



Thermal Resistance Value 

Radiant Barrier

Eg. Description RSI (m²K/W)

a Radiant Barrier Evaluated in terms of reduced heat flux (W/m²)

b
Radiant Barrier Value depends on selected product Ɛ, roof 

angle and air gap depthStill Air Gap

c

Still Air Gap

Value depends on selected product Ɛ, roof 

angle and air gap depth
Double sided Radiant Barrier

Still Air Gap

Reflective ~ Protective ~ Excellence



Example
Radiant Barrier (b)

Element Thermal Conductivity (W/mK) Thermal Resistance (m²K/W)

1 External Air Film - 0.0400

2 Metal Deck 47.600 0.0000

3
Mass Insulation 
*50mm x 40kg/m³

0.036 1.3889

4
Radiant Barrier  
*Single Sided (Ɛ=0.05 Facing Down)

- 0.0000

5
Rafter + Still Air Gap
*75mm

- 1.1360

6
Plaster Board
*13mm Thick

0.250 0.0480

7 Internal Air Film - 0.1600

Total R 2.7729

U Value (1/R) 0.3606



Air Spaces & Attic Spaces RSI value

Reflective ~ Protective ~ Excellence



Table A2: RSI of enclosed air space for 
Ɛ=0.05 (Reflectivity 95% : 5% Emissivity)
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Thermal Resistance Value 

Reflective Insulation

Eg. Description RSI (m²K/W)

a Reflective Insulation Value lies in the selected product itself

b

Reflective Insulation Value lies in the selected product itself

Still Air Gap
Value depends on the selected product Ɛ, roof 

angle and air gap depth

c

Still Air Gap
Value depends on the selected product Ɛ, roof 

angle and air gap depth

Double Sided Reflective Insulation Value lies in the selected product itself

Still Air Gap
Value depends on the selected product Ɛ, roof 

angle and air gap depth



Example
Reflective Insulation (c)

Element Thermal Conductivity (W/mK) Thermal Resistance (m²K/W)

1 External Air Film - 0.0400

2 Metal Deck 47.600 0.0000

3
Purlin + Still Air Gap
*25mm

- 0.7660

4
Reflective Insulation 
*Double Sided (Both Surfaces Ɛ=0.03)

- 0.3155

5
Rafter + Still Air Gap
*75mm

- 1.3190

6
Plaster Board
*13mm Thick

0.250 0.0480

7 Internal Air Film - 0.1600

Total R 2.6485

U Value (1/R) 0.3776



Table A1: RSI of enclosed air space for 
Ɛ=0.03 (Reflectivity 97% : 3% Emissivity)



Thermal Resistance Value 

Attic Space

Eg. Description RSI (m²K/W)

a

Reflective Insulation / Radiant Barrier Value lies in the selected product itself

Attic Space
Value depends on reflective / non reflective 

and ventilation / non ventilated

b

Still Air Gap
Value depends on the selected product Ɛ, 

roof angle and air gap depth

Double Sided Reflective Insulation / 

Radiant Barrier 
Value lies in the selected product itself

Attic Space
Value depends on reflective / non reflective 

and ventilation / non ventilated



Example
Radiant Barrier + Attic Space

Element Thermal Conductivity (W/mK) Thermal Resistance (m²K/W)

1 External Air Film - 0.0400

2 Metal Deck 47.600 0.0000

3
Mass Insulation 
*50mm x 40kg/m³

0.036 1.3889

4
Radiant Barrier  
*Single Sided (Ɛ=0.05 Facing Down)

- 0.0000

5
Rafter 
*75mm

- 0.0000

6
Attic Space (IR Reflective)
*Ventilated

- 1.3600

7
Plaster Board
*13mm Thick

0.250 0.0480

8 Internal Air Film - 0.1600

Total R 2.9969

U Value (1/R) 0.3337



Table B: RSI of attic space with reflective 

or non-reflective surface

❖ An Air space that has non-parallel bounding (irregular) surfaces.
❖ Reflective surface has an Ɛ not greater than 0.05; Non reflective surface has an Ɛ greater than 0.05

❖ Natural ventilation requires min. opening ratio 1:600 vented space; Non Ventilated refers no opening 

and / or opening ratio less than 1:600



Example
Commercial Warehouse

Reflective Insulation

Element Thermal Conductivity (W/mK) Thermal Resistance (m²K/W)

1 External Air Film - 0.040

2 Metal Deck 47.600 0.000

3
Mass Insulation 
*50mm x 40kg/m³

0.036 1.3889

4 BBS2FR-25 Big Bubble Foil - 0.3155

5 Internal Air Film - 0.8000

Total R 2.5455

U Value (1/R) 0.3929

Reflective ~ Protective ~ Excellence



Example
Commercial Warehouse

Radiant Barrier

Element Thermal Conductivity (W/mK) Thermal Resistance (m²K/W)

1 External Air Film - 0.040

2 Metal Deck 47.600 0.000

3
Mass Insulation 
*50mm x 40kg/m³

0.036 2.083

4
MF2-FR double sided reflective alu. 

foil 
- 0.000

5 Internal Air Film - 0.800

Total R 2.923

U Value (1/R) 0.342

Reflective ~ Protective ~ Excellence



RSI of Air Films

Source: AS/NZS 4859.2:2018
Reflective ~ Protective ~ Excellence



Thank You
Joey Boo 012-432 6377

Darren Wang 012-706 8377
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