Roof Insulation




Foll 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 . P‘ =2
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
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Product Range
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Bubble Reflective High Quality Kraft . .
Insulation Paper Foil Ppolymer Foil Woven Foil Eco-Green Foam Foil

: Acoustic
Air T . : : R s
Bub lﬁe -a;oil [ Tac- Foil ] [Brlte - Foﬂ] [ Matt - Foil ] [ Ultra - Foil ] [Thermal FoilJ
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Product Range

Reflective ~ Protective ~ Excellence

*WARN-U * Insulating Blanket * Emergency
Underground Warning & Pallet Cover Rescue Blanket (ERB)
Tape

* Thermal Packaging * Medi Shield - Protect Wrap (Adult)

* Medi Shield - Baby Wrap




Project Reference
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Transport
Hub

Residential

®
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Sport
& Recreation

Others




Intfernational Market
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Benefits of insulated¥oof

» Improve comfort
Through IR Reflective property

» Energy savings
Reduce energy consumption
Saves electricity cost

» Sustainability

Noise Reduction Insulation
Saves nation’s limited energy resource
» Healthier
. Avoid dampness caused by condensaiion

Prevent fungi growth



Roof 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

Reflective ~ Protective ~ Excellence



HoOw Mmany types

»2 types

1. Single sided

2. Double sided

Reflective ~ Protective ~ Excellence



CERTIFICATION




Domestic Authorities Certifieation

C|DB@ o pen A DD4577

WALATSIA

PERAKUAN PEMATUHAN STANDARD
(BAHAN BINAAN)

Adalah dengan inf Pengilang Pengeluar yang dinyatakan di biwah ini telah mengeluarken. bahan binoan yasg.
diperakui oleh Lembaga mengikur Bahaghn VIIA Aki Lembiga Pembangunan Industri Pembinsan
Malaysia  (Pindsen 20111, Perskuan ini adulah tesiakluk kepada syarat-syarm yang felah ditetapan
Perokuan ini mengcsobken bohawa behan aian produk binsan yemg dinyatakan di bawah telah diperakukn
No. Peadafiarsn 1140724PPO0OS
Nama Peagilang [ Pengeluar FOIL LAMINATE INDUSTRI
Alsat Kilang Berdafiar LORONG PERINDUSTRIAN BUKIT MINYAK 11
TAMAN PERINDUSTRIAN BUKIT MINYAK, SIMPANG

DN BHD

AMPAT
14100 SEBERANG PERAI TENGAH
PULAU PINANG

Kategori dan Jenis produl baban binass :
Rujuk Lampiran A unsule butiran terprinei)

RADIANT BARRIER
+ Buible Base Tupe
- Papsr Foil
Polvmer Base Tyne
Reflective Inculation- Foam
- Woven And Bubble Base:
- Woven Foil

Tatikh Mula Berkuatkussa
Tusikh Tamat Temmoh Perakun

Perakun ini ya 30 fiae sebdim

Nota: Perskuan

srkan setelah Lembaga menjalankan pemeriksaan dan pengesaban ke atas kilang dan
terkandung di dalam Fensijilsn Produk (Peoduct. Certificaion) yang dikelusrkan, slch
Badan Pemsfjilan yang diitinal. Pibak pengeluarpengilang adalah bercanggingjawab untuk memastikan
Pensijilan Produk (Product Cerificate) scatiasa datam tempob sahlaku

NORLIDA BT NABIL
PENGARAH

CIDB PULAU PINANG
b.p Ketua Eksekulll

No. Fall: JBPMIP/RNP:700-7/2/7-290 (22)
(PEMBAHARUAN : KELAPAN)

SIJIL PEPASANGAN
ELAMATAN KEBAKARA|

APPROVAL CERTIFICATE
Jabatan Bomba dan Penyelamat Malaysia
ngan ini memperakukan

Fire and Rescue Department of Malaysia

hereby certify

IMINIUM INSULATION FOIL (MATT-FOIL MF2-FR)
BAHAN KELAS 'O’

Berdasarkan Piawaian
Complying with

BS 476: PART 6:1989+A1:2009 & BS 476:PART 7:1997

Syarikat Berdaftar
Registered company

FOIL LAMINATE INDUSTRIES SDN BHD a43587-
1139 Lorong Perindustrian Bukit Minyak 11
Taman Perindustrian Bukit Minyak

14100 Simpang Ampat

Pulau Pinang

Tempoh sah perakuan: 03/03/2020 hingga 02/03/2021

(nnw’nuws IN SIDEK]
Pengaral

Bahagian Perancangan dan Penyel di
.p. Kelua Penga
Jabatan Bomba dan Penyelamat Mal

Tarik

* Peringatan:
Sita

BOMBA Certificate
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SIJIL BARANGAN TERSENARAI
Product Listing Certificate

SIRIM QAS International Sdn. Bhd. dengan ini menganugerahkan kepada
SIRIM @AS International Sdn. Bhd. hereby grants to

FOIL LAMINATE INDUSTRIES SDN. BHD.
SRIN 1139,LORONG PERINDUSTRIAN BUKIT MINYAK 11

TAMAN PERINDUSTRIAN BUKIT MINYAK

14100 SIMPANG AMPAT

PENANG, MALAYSIA

Sijil untuk menggunakan Tanda Barangan Tersenarai
a centficate o use the Listed Product Mark on
ALUMINIUM INSULATION FOIL

Plaase refer to detail in the SCHEDULE

sebagai mematuhi keperluan

&5 complying with

BS 476 : PART 6 : 1989
BS 476 PART7: 1997

Mohd Azanuddin bin Salieh
Keluia Pegawal Exstkull

cutive Oficar
1M QAS Internationa] S, Bhd,

Tar ula Penciian 26 Saptarmber 2106 Tarki Diksharkan 08 Fobruary 2020
Cantig Soce "
San Sehinggn o2 warch 2021 No s orm

ot

SIRIM BS476 Part
6 & 7 Certificate

Nolessn:  PCOO09B4
Liconce N

LESEN PENSIJILAN BARANGAN
QASE Product Certification Licence

ATIONAL

SIRIM QAS International Sdn. Bhd. dengan ini menganugerahkan kepada
SIRIM QAS Intemational Sdn. Bhd. hereby grants to

FOIL LAMINATE INDUSTRIES SDN. BHD.
1139,LORONG PERINDUSTRIAN BUKIT MINYAK 11
TAMAN PERINDUSTRIAN BUKIT MINYAK

14100 SIMPANG AMPAT

PENANG, MALAYSIA

Lesen untuk menggunakan Tanda Pensijilan i atas barangan
aicence to use the Certification Mark on
RADIANT BARRIER

Please refer to detail in the SCHEDULE

sebagai mematuhi keperluan
as complying with
S 2095 - 2014

A

Mohd Azanuddin bin Salleh
Katua Pegawsl Eksokull

Shiof Execuive Offcer

3IRIM QRS Intermational Son B

s o 5% Tarkh Mala Ponslflan <01 February 2014 Tarkh Dikehuarkan 05 Fetruary 7920

p— 02 Maren 2021

SIRIM MS2095:2014
Certificate




Nolesen:  ELOD0OGS.
Liconca No

LESEN PENSIJILAN EKO-LABEL
Eco-Label Licence

SIRIM QAS International Sdn. Bhd. dengan ini menganugerahkan kepada
SIRIM QAS Intemational Sein, Bivd. hersby granis o

FOIL LAMINATE INDUSTRIES SDN. BHD.
1139,LORONG PERINDUSTRIAN BUKIT MINYAK 11
TAMAN PERINDUSTRIAN BUKIT MINYAK.

14100 SIMPANG AMPAT

PENANG, MALAYSIA

Lesen untuk menggunakan Tanda Eco-Label di atas barangan
a licence fo use the Eco-Labiel Mark on
REFLECTIVE RADIANT BARRIER

Please refer to detall in the SCHEDULE
‘sebagal mematuhi keperluan

a5 Gomplying wilh
KeTTHA/SIRI.0O'

018

A

Mohd Azanuddin bin Salleh
Ketua Pegawai Exsekull

Ghief Excative Offcer

SIRIM GAS Intemnational Scn. Bhd.

Comta srce faue Dot

Sah Soningga 18 Docember 2021 No 5k a0
vate Senaiio

[ e

SIRIM ECO-LABEL
Certificate

Green Certification

IJAU - MARK

This is to certify that

FOIL LAMINATE INDUSTRIES SDN. BHi

s

1139
Lorong Perindustrian Bukit Minyak 11, Taman Perindustrian Bukit Minyak
14100 SIMPANG AMPAT
Pulau Pinang

has the rights to use the MyHIJAU Mark on the fallowing item:

{Refer to Schedule Page for more details)

Compliance Category:
Green Label Certification (IS0 14024 Type | ECO-Labels)

Certification Scheme:

SIRIM Eco-Labelling Scheme

Certificate no.: MyHP00156/16
Issue Date: 31-12-2019
Green\Tech Expiry Date: 18-12-2021

Malaysia
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MyHijau
Certificate
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RADIANT BARRIER AND REFLECTIVE INSULATION
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FOIL LAMINATE INDUSTRIES SON BHD

neap orce
1139, Lorang Paindustran Bukit Minyak 11,
Taman Perindustrian Bust Minyas, 14100
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ff& & CEPTUOWNKAT @ CERTIFICADO & CERTIFICAT

i
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ZERTIFIKAT # CERTIFICATE ¢

International Certification

CERTIFICATE OF CONFORMITY ™

Class 2

Product Listing Scheme

This Certificate is issued to
Foil Laminate Indusiries Sdn Bhd
1 &3, Lorong Perda Utama 9,
Bandar Perda,

14000 Bukit Mertajam,
Penang, Malaysia

FOR
Product Thermal Insulation Material

Brand Whal

Model Uttra-Feil
Country of Origin: ~ Malaysia
Product Details: Weight per unit area: 735 g/m’

Thickness: 0.6mm
Tested with the smooth face exposed to heat

which has complied with the requirements of the scheme and based on the following

Standard(s) Test Report(s)
British Standard 476 Part 6 1988 PSB no. SOMECO2963YWA &
Briish Standard 476 Part 7. 1967 SOOMECO2062/0KH

{Rating: Glass '0')

Dt of Origil Issue: afe of Last Rsviicn Date

0110272010 - 28I0202013

4 Uk Gias 1A/ 18 MUSE v s mask efie | prinied
ARt Fagquiremant ma resul n revocalon o this cer

it 1L This G

TUV
Certificate

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

le futur en construction

CLASSIFICATION REPORT
REACTION TO FIRE OF A MATERIAL

2002 moified o fie of construction and furnishing products
o {decree of February 5th, 1959, modified)
Seulela version frangaise faitfoi.
Only the French version is legally acceptable
Valid 5 years from May 31, 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 ref

nce ISO-FOIL M1/ TAC-FOIL M1 820BS/TS

Brief description :

Flexible complex for roof application

Complex made up as follows:

- A6 um nominal thick aluminium foil

- Afire-retarded acrylic glue layer.

Afibre glass scrim with a nominal weight per unit area of 7.5 g/
A kraft paper foil with a nominal weight per unit area of 74 g/m”.
- Afire-retarded acrylic glue layer.

- A9 ym nominal thick aluminium foil.

Overall nominal thickness: 210 ym £ 10 %.

Overall nominal weight per unit area: 150 g/m* £ 10 %

Colour: silver - aluminium.

Nature of the test : Electrical burner test

Classification :

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

products. So f doss not constituts 8 product cerficatio in the sense of the Cansumr Cods. Only the alectronc report signed wit a valid
he ig: 'CSTE for a minimum period of 10 years. The reproducion of

Prepared at Champs-sur-Marne,

Head of Commercial, Communication
and Development of Fire Unit
Fire Studies and Tests

Clémence VOISIN

CENTRE SCIENTIFIQUE ET TECHNIQUE DU BATIMENT
p 447

Tl.: +33 (0)1 64 68 84 12— reacton@csib.r - www.cstb
MARNE-LAVALLEE | PARIS | GRENOBLE | NANTES | SOPHIA ANTIPOLIS

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 intfroduced 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 incenftive 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
hitps://www.myhijau.my/wp-content/uploads/2022/05/REC-GTGT-007-GUIDELINES-
- S o 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
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Roof Thermal

Transmittance Value
(RTTV) Calculation




UBBL Amendment 202]

Reflective ~ Protective ~ Excellence

By-law 38, Energy efficiency in buildings.
fAmendment 2012]

(1) A new or renovated non-residential building with air conditioned space exceeding 4,000 square
metres --

(a) shall be designed to meet the requirements of MS 1525 with regards to the Owverall Thermal
Transfer Value (OTTWV) and the Roof Thermal Transfer Value (RTTV); and

(b) shall be provided with an Energy Management System.
fAmendment 2012]
fAmendment 2021]

{(2) The roof for all buildings (residential and non-residential) shall not have a thermal transmittance
(U-value) greater than --

(a) 0.4 W/m?K for a light weight roof (below 50 kg/m?); and

(b) 0.6 W/m?K for a heavy weight roof (above 50 kg/m?),

unless provided with other shading or cooling means.
fAmendment 2012]
fAmendment 2021]




MS 1525 - Root U-Value MajorChanges

Y 2014 Y 2019 Max. U-Value
Roof Weight Group Roof Type ;

Light Light Weight

(under 50kg/m?) (non concrete roof construction) 0L

Heavy Heavy Weight

(above 50kg/m?) (concrete roof construction) Ok

Reflective ~ Protective ~ Excellence



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
Building thermal insulation technologies COﬂdUCﬂViTy (k), thermal resistance (R)
and thermal transmittance (U).

v '
Mass insulation technology Reflective insulation k= Thermal Conductivity
technology
Fiberglass, mineral wool, glass Material Thickness, d
wool, expanded polystyrene, Reflective insulation system, R= K
extruded polystyrene Radiant barrier system
- 1 _ k.
U= R T ¢
Figure 14

A combination of both technologies is recommended



Clause 4.7 : Reflective Insulation

Radiant Barriers

Reflective ~ Protective ~ Excellence

Based on a composite system or assembly to derive R;
Compirises 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. attfics;

A combination of mass insulation and reflective insulation/radiant
barrier is recommended.




Thermal Resistance Value

Radiant Barrier

_Eg. | Descripion RSI (mK/W)

a Radiant Barrier Evaluated in ferms of reduced heat flux (W/m?)
5 Radiant Barrier Value depends on selected product €, roof
Still Air Gap angle and air gap depth
Still Air Gap

Value depends on selected product €, roof

C Double sided Radiant Barrier :
angle and air gap depth

Still Air Gap

Reflective ~ Protective ~ Excellence



“ Thermal Conductivity (W/mK) Thermal Resistance (m2K/w)

1
2

3

] gi’. ]Dg;

4]
@

External Air Film -

Metal Deck 47.600
Masss Insulation
*50mm x 40kg/m? 0.036

Radiant Barrier
*Single Sided (€=0.05 Facing Down)

Rafter + Still Air Gap
*75mm

Plaster Board
*13mm Thick 0.250
Internal Air Film -

Total R

U Value (1/R)

0.0400
0.0000

1.3889

0.0000

1.1360

0.0480

0.1600
2.7729
0.3606

ple

arrier (b)



Alr Spaces & Atfic Spaces RSl vatue

GUIDEBOOK ON
HOW TO CALCULATE ROOF U-VALUES
FOR LIGHTWEIGHT ROOF
(REQUIREMENT UNDER UBBL 38A)

This updated Guidebook is published by Working Committee of RIMM and GBI

- A U v a-
s S N> 14 April 2020 (Revision 1)

Reflective ~ Protective ~ Excellence



Table A2: RSI of enclosed air'space tor
£=0.05 (Reflectivity 95% : 5% Emissivity

RSl of Enclosed Air Space for Heat Flow Down at Tm=27.5°C, £=0.05, AT=15°C {m’K/W)
Enclosed Air Space (m)

0.005(0.010]0.015]0.020(0.025(0.030(0.035|0.040]0.045|0.050(0.055(0.060|0.065|0.070|0.075 | 0.080( 0.085 |0.090|0.095|0.100( 0.105(0.110]0.115|0.120|0.125

0 0.180 | 0.341 | 0.484 | 0.607 | 0.712 (0.804 (0.885 (0.956 (1.019(1.075(1.125(1.171(1.212( 1.249( 1.283 ([ 1.313 | 1.340 | 1.364 | 1.386 | 1.406 | 1.424 | 1.440 | 1.454 | 1.468 | 1.480
5 0.180|0.341 | 0.483 | 0.602 | 0.700 ( 0.781 (0.847 (0.901 (0.947 ([ 0.988 | 1.025 | 1.057 | 1.086| 1.112 §1.136 l1.158 1.177 (1.194 | 1.210| 1.225| 1.238 | 1.250| 1.262 | 1.272 | 1.282
10 [0.180|0.341(0.482 | 0.597 | 0.688 | 0.759 | 0.812 | 0.852 | 0.885 | 0.915 | 0.940 | 0.963 | 0.984 ( 1.003 | 1.020 | 1.035 | 1.049 | 1.062 | 1.074 | 1.085 | 1.095 [ 1.105 | 1.114 [ 1.123 | 1.131
15 (0.180(0.241| 0.481 | 0.592 | 0.677 | 0.738 | 0.779 | 0.807 | 0.831 | 0.851 | 0.869 | 0.885 | 0.899 | 0.912 | 0.925 | 0.936 | 0.946 | 0.956 | 0.965 | 0.974 | 0.982 [ 0.990 | 0.997 | 1.005 | 1.012
20 |(0.180(0.241| 0.480|0.588 | 0.666 | 0.718 | 0.749 | 0.768 | 0.783 | 0.796 | 0.808 | 0.818 | 0.828 | 0.837 | 0.846 | 0.854 | 0.862 | 0.869 | 0.876 | 0.883 | 0.890 | 0.897 | 0.903 | 0.909 | 0.915
25 |(0.180(0.241| 0.480|0.583 | 0.655 | 0.700 | 0.722 1 0.732 | 0.740 | 0.747 | 0.754 | 0.761 | 0.767 | 0.773 | 0.780 | 0.785 | 0.791 | 0.797 | 0.803 | 0.808 | 0.814 ( 0.819 ( 0.825 | 0.830 | 0.835
30 (0.180(0.241|0.479|0.579| 0.645 | 0.682 | 0.696 | 0.699 | 0.702 | 0.705 | 0.708 | 0.711 | 0.715 | 0.719 | 0.723 | 0.727 | 0.731 | 0.736 | 0.740 | 0.745 | 0.749 [ 0.754 | 0.759 | 0.764 | 0.769
35 |[0.180|0.341(0.478 | 0.575| 0.635 | 0.665 | 0.672 | 0.669 | 0.667 | 0.666 | 0.666 | 0.667 | 0.669 | 0.671 | 0.674 | 0.677 | 0.680 | 0.683 | 0.687 | 0.691 | 0.695 | 0.699 [ 0.703 [ 0.707 | 0.712
40 | 0.180|0.341 | 0.477 [ 0.570| 0.625 | 0.649 | 0.650 | 0.641 | 0.636 | 0.632 | 0.630 | 0.629 | 0.629 | 0.630 | 0.631 | 0.633 | 0.635 | 0.638 | 0.641 | 0.644 | 0.647 | 0.651 | 0.655 | 0.658 | 0.662
45 10.180|0.341 | 0.476 | 0.566 | 0.616 | 0.634 | 0.629 | 0.616 | 0.607 | 0.601 | 0.597 | 0.594 | 0.593 | 0.593 | 0.593 | 0.594 | 0.596 | 0.598 | 0.600 | 0.603 | 0.606 | 0.609 | 0.612 | 0.616 | 0.620
50 (0.180(0.241|0.475|0.559|0.599 | 0.612 | 0.606 | 0.594 | 0.586 | 0.580 | 0.577 | 0.574 | 0.573 | 0.573 | 0.574 | 0.575 | 0.577 | 0.579 [ 0.581 | 0.584 | 0.587 | 0.590 | 0.593 | 0.597 | 0.600
55 |(0.180(0.241| 0.474 | 0.553 | 0.584 | 0.591 | 0.584 | 0.573 | 0.566 | 0.561 | 0.557 | 0.556 | 0.555 | 0.555 | 0.556 | 0.557 | 0.559 | 0.561 | 0.563 | 0.566 | 0.569 [ 0.572 [ 0.575 [ 0.579 | 0.582
60 |(0.180(0.241| 0.473|0.546| 0.569 | 0.572 | 0.564 | 0.554 | 0.547 | 0.542 | 0.540 | 0.538 | 0.537 | 0.538 | 0.5329 | 0.540 | 0.542 | 0.544 | 0.546 | 0.549 [ 0.552 [ 0.555 | 0.558 | 0.562 | 0.565
65 (0.180(0.241| 0.471|0.540| 0.555|0.554 | 0.545 | 0.536 | 0.530| 0.525 | 0.523 | 0.522 | 0.521 | 0.522 | 0.523 | 0.524 | 0.526 | 0.528 | 0.530 | 0.533 | 0.536 ( 0.539( 0.542 | 0.546 | 0.549
70 [0.180|0.341(0.470(0.534|0.541 | 0.537 | 0.528 | 0.519 | 0.513 | 0.509 | 0.507 | 0.506 | 0.506 | 0.506 | 0.507 | 0.509 | 0.511 | 0.513 | 0.515|0.518 | 0.521 | 0.524 [ 0.527 [ 0.530 | 0.534
75 |[0.180|0.341(0.469 | 0.528 | 0.529 | 0.521 | 0.511 | 0.503 | 0.498 | 0.494 | 0.492 | 0.491 [ 0.491 | 0.492 | 0.493 | 0.495 | 0.497 | 0.499 | 0.501 | 0.504 | 0.507 | 0.510( 0.513 [ 0.516 | 0.519
80 |[0.180|0.341(0.468 [ 0.522 | 0.517 | 0.506 | 0.496 | 0.488 | 0.483 | 0.480 | 0.478 | 0.478 | 0.478 | 0.478 | 0.480 | 0.481 | 0.483 | 0.485| 0.488 | 0.491 | 0.493 | 0.496 | 0.499 [ 0.502 | 0.506
85 |[0.180(0.341| 0.467 | 0.516| 0.505 | 0.491 | 0.481 | 0.474 | 0.470 | 0.467 | 0.465 | 0.465 | 0.465 | 0.466 | 0.467 | 0.468 | 0.470 | 0.473 [ 0.475 | 0.478 [ 0.481 | 0.483 | 0.486 | 0.490 | 0.493
90 |(0.180(0.241| 0.466 | 0.510| 0.494 | 0.478 | 0.468 | 0.461 | 0.457 | 0.454 | 0.453 | 0.452 | 0.453 | 0.453 | 0.455 | 0.456 | 0.458 | 0.461 | 0.463 | 0.466 | 0.468 [ 0.471 | 0.474 | 0.477 | 0.481

Angle (°)

g is surface emittance. Effective emittance, E is approximated as E=g in most practical cases. (see Equation 6.2(3) in AS/NZ 4859.2:2018)



Thermal Resistance Value

Reflective Insulation

_Eg. | Descripon RSI (M7KIW)

a Reflective Insulation Value lies in the selected product itself
Reflective Insulation Value lies in the selected product itself

o)
Still Air Gap Value depends on the selected product €, roof

angle and air gap depth

Value depends on the selected pro
angle and air gap depth

Still Air Gap

C Double Sided Reflective Insulation Value lies in the selected product itself

Value depends on the selected product €, roof

il Al angle and air gap depth

Reflective ~ Protective ~ Excellence



E ple

1 I o Refle lation (c)
2 ,--'.-"-r-'-r"‘}-"_d?'_}f--r.--‘-;
j;MJ::JI'-'_——?.‘__'___._'I__,_,,,--—~‘_.--.--.p*.--'--'--‘--""’-"'-4-""#’--
-.: o
o 6
B} '. 7
2
m Thermal Conductivity (W/mK) | Thermal Resistance (m2K/W)
1 External Air Film - 0.0400
2 Metal Deck 47.600 0.0000
3 Ezurlin + Still Air Gap ) 0.7660
5mm
Reflective Insulation
4 *Double Sided (Both Surfaces £=0.03) ) 0.3155
5 Eof’rer+$’ril| Air Gap ) 1.3190
75mm
Plaster Board
6 *13mm Thick 0.250 0.0480
7 Internal Air Film - 0.1600
Total R 2.6485

U Value (1/R) 0.3776



Table Al: RSl of enclosed air'space tor

£=0.03 (Reflectivity 97% : 3% Emissivity

RSl of Enclosed Air Space for Heat Flow Down at Tm=27.5°C, €=0.03, AT=15°C (m2K/W)
Enclosed Air Space {m)

0.005|0.010|0.015(0.020(0.025|0.030 (0.035(0.040|0.045 | 0.050|0.055|0.060 | 0.065(0.070(0.07/5|0.080( 0.085 (0.090 | 0.095 (0.100( 0.105 |0.110|0.115(0.120(0.125

0 0.184 | 0.256 | 0.514 | 0.655 | 0.780 ( 0.892 | 0.992 | 1.082 | 1.164 | 1.238 | 1.305 | 1.366 | 1.422 | 1.474 | 1.521 [ 1.564 | 1.602 [ 1.637 | 1.669 | 1.698 | 1.724 | 1.747 | 1.769 | 1.788 | 1.806
5 0.184 | 0.256 | 0.513 | 0.650Q 0.766 §0.863 (0.944 | 1.012 |1.072 | 1.124 | 1.171 | 1.214 | 1.252 | 1.287§ 1.319 §1.348 | 1.374 ( 1.398 | 1.420 | 1.440| 1.459 | 1.476 | 1.492 | 1.506 | 1.520
10 | 0.184|0.356|0.512 | 0.644 | 0.752 (0.837 | 0.901 ( 0.950 | 0.993 | 1.030 | 1.062 | 1.092 | 1.118 | 1.142 | 1.165 (1.185( 1.203 [ 1.220 | 1.236 | 1.251 | 1.265 | 1.277 | 1.290 | 1.301 | 1.312
15 |0.184|0.356|0.511|0.639|0.738 | 0.811 | 0.861 | 0.896 | 0.925| 0.950 | 0.972 | 0.992 | 1.010 | 1.027 | 1.042 | 1.057 | 1.070 ( 1.082 | 1.094 | 1.105| 1.116 | 1.126| 1.136 | 1.145 | 1.154
20 |0.184 | 0.356 | 0.510|0.633 | 0.725 | 0.788 | 0.825 | 0.847 | 0.866 | 0.882 | 0.896 | 0.909 | 0.921 | 0.933 | 0.943 | 0.954 | 0.963 ( 0.973 | 0.981 | 0.990| 0.999 | 1.007 | 1.015 | 1.023 | 1.030
25 |0.184 | 0.356 | 0.509 | 0.628 | 0.712 | 0.765 | 0.792 | 0.8204 | 0.814 | 0.823 | 0.831 | 0.839 | 0.847 | 0.854 | 0.862 | 0.869 | 0.876 ( 0.883 | 0.890 | 0.897 | 0.904 | 0.910| 0.917 [ 0.924 | 0.930
30 |0.184|0.256 | 0.508 | 0.623 | 0.700 | 0.744 | 0.761 | 0.764 | 0.767 | 0.771 | 0.775 | 0.779 | 0.783 | 0.788 | 0.793 | 0.798 | 0.803 | 0.808 | 0.814 | 0.819| 0.825 | 0.831 | 0.837 [ 0.842 | 0.848
35 |0.184|0.356|0.507 | 0.618 | 0.688 (0.724 |0.732 (0.729 | 0.726 | 0.725 | 0.726 | 0.727 | 0.729| 0.731 | 0.734 (| 0.738 | 0.741 | 0.746 | 0.750 | 0.754 | 0.759 | 0.764 | 0.769 | 0.774 | 0.779
40 |0.184|0.356|0.506 | 0.613 | 0.677 | 0.705 | 0.706 | 0.696 | 0.689 | 0.685 | 0.682 | 0.681 | 0.681 | 0.682 | 0.684 | 0.686 | 0.689 | 0.692 | 0.695 | 0.699 | 0.703 | 0.707 | 0.712 | 0.716 | 0.721
45 |0.184 | 0.356 | 0.505 | 0.608 | 0.666 | 0.687 | 0.681 | 0.666 | 0.656 | 0.649 | 0.644 | 0.641 | 0.639 | 0.639 | 0.640 | 0.641 | 0.643 | 0.645 | 0.648 | 0.651 | 0.654 | 0.658 | 0.662 | 0.666 | 0.670
50 |0.184|0.356 | 0.504 | 0.600 | 0.646 | 0.661 | 0.654 | 0.640 | 0.631 | 0.624 | 0.620 | 0.618 | 0.617 | 0.616 | 0.617 | 0.619 | 0.620 ( 0.623 | 0.626 | 0.629 | 0.632 | 0.636 | 0.640 | 0.644 | 0.648
55 |0.184|0.256 | 0.503 | 0.593 | 0.628 | 0.637 | 0.629 | 0.616 | 0.608 | 0.602 | 0.598 | 0.596 | 0.595 | 0.595 | 0.596 | 0.598 | 0.600 | 0.602 | 0.605 | 0.608 | 0.611 | 0.615 | 0.619 | 0.623 | 0.627
60 |0.184|0.356 | 0.501 | 0.585| 0.611 | 0.615 | 0.606 | 0.594 | 0.586 | 0.581 | 0.578 | 0.576 | 0.575 | 0.576 | 0.577 | 0.578 | 0.580 [ 0.583 | 0.585 | 0.589| 0.592 | 0.595 | 0.599 | 0.603 | 0.607
65 |0.184|0.256 | 0.500|0.578 | 0.595(0.594 | 0.584 | 0.574 | 0.566 | 0.561 | 0.559 | 0.557 | 0.557 | 0.557 | 0.558 | 0.560 | 0.562 | 0.564 | 0.567 | 0.570| 0.574 | 0.577 | 0.581 [ 0.585 | 0.588
70 |0.184 |0.356|0.499 | 0.571| 0.580 | 0.574 | 0.564 | 0.554 ( 0.548 | 0.543 | 0.541 | 0.532 | 0.539 | 0.540 | 0.541 ( 0.543 | 0.545 | 0.547 | 0.550 | 0.553 | 0.556 | 0.560 | 0.563 | 0.567 | 0.571
75 |0.184|0.356 | 0.498 | 0.564 | 0.565 [ 0.556 | 0.546 [ 0.536 | 0.530 | 0.526 | 0.524 | 0.523 | 0.523 | 0.523 | 0.525 [ 0.527 | 0.529 [ 0.531 | 0.534 | 0.537 | 0.540 | 0.544 | 0.547 | 0.551 | 0.555
&0 |0.184|0.356|0.496 | 0.557 | 0.551 ( 0.539 | 0.528 | 0.519 | 0.514 | 0.510 | 0.508 | 0.507 | 0.507 | 0.508 | 0.509 [ 0.511 | 0.513 [ 0.516 | 0.519 | 0.522 | 0.525 | 0.528 | 0.532 | 0.535 | 0.539
25 |0.184 | 0.356 | 0.495|0.551|0.538 (0.523 | 0.512 | 0.503 | 0.498 | 0.495 | 0.493 | 0.493 | 0.493 | 0.494 | 0.495 | 0.497 | 0.499 ( 0.502 | 0.504 | 0.507 | 0.511 | 0.514 | 0.517 [ 0.521 | 0.524
90 |0.184|0.356 | 0.494 | 0.544 | 0.526 ( 0.508 | 0.496 | 0.489 | 0.484 | 0.481 | 0.479 | 0.479 | 0.479 | 0.480 | 0.481 | 0.483 | 0.486 | 0.488 | 0.491 | 0.494 | 0.497 | 0.500 | 0.503 | 0.507 | 0.510

Angle (°)

£ is surface emittance. Effective emittance, E is approximated as E=g in most practical cases. (see Equation 6.2(3) in AS/NZ 4859.2:2018)



Thermal Resistance Value
Attic Space

Description

Reflective Insulation / Radiant Barrier

Attic Space

RSI (m2K/W)
Value lies in the selected product itse

Value depends on reflective / non reflective
and ventilation / non ventilated

Still Air Gap

Double Sided Reflective Insulation /
Radiant Barrier

Attic Space

Value depends on the selected product €,
roof angle and air gap depth

Value lies in the selected product itself

Value depends on reflective / non reflective
and ventilation / non ventilated



E ple

. Radiant Ba ic Space
o N
o
- "o Ratio of Opening
o ‘mﬂ 68 | — T [ 1tos00
‘ - 7
8
“ Thermal Conductivity (W/mK) Thermal Resistance (m2K/w)
1 External Air Film - 0.0400
2 Metal Deck 47.600 0.0000
Masss Insulation
3 *50mm x 40kg/m" 0.036 1.3889
Radiant Barrier
4 *Single Sided (€=0.05 Facing Down) ) 0.0000
Rafter
5 *75mm - 0.0000
Attic Space (IR Reflective) )
6 *Ventilated 1.3600
Plaster Board
7/ *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\retlecrive

or non-reflective surface

Source: AS/NZS 4859.2:2018 Table 14, Heat Flow Down.

RSI (m2K/W)

Airspace Type
IR Non-Reflective IR Reflective

Non-Ventilated 0.28 1.09

Natural Ventilation 0.46 1.36

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

s Natural ventilation requires min. opening ratio 1:600 vented space; Non Ventilated refers no opening
and / or opening ratio less than 1:600



ple

Comm arehouse
Insulation

] ~ . o~ 3 . . I
50mm (. C PL
F x

m Thermal Conductivity (W/mK) Thermal Resistance (m2K/w)

] External Air Film - 0.040

2 Metal Deck 47.600 0.000

Masss Insulation

3 *50mm x 40kg/m® 0.036 1.3889

4 BBS2FR-25 Big Bubble Foll - 0.3155

5 Internal Air Film - 0.8000
Total R 2.5455

U Value (1/R) 0.3929

Reflective ~ Protective ~ Excellence
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ple

Comm arehouse
Nt Barrier

“ Thermal Conductivity (W/mK) Thermal Resistance (mK/W)

1 External Air Film -

2 Metal Deck 47.600
Masss Insulation
3 *50mm x 40kg/m? 0.036

MF2-FR double sided reflective alu.
foll
5 Internal Air Film -
Total R
U Value (1/R)

Reflective ~ Protective ~ Excellence

0.040
0.000

2.083

0.000

0.800
2.923
0.342



RSI of Air Films

15 ASNES 4859.1: 2018

§ AIR FILMS
The following applies:

TABLE 15
THERMAL RESISTANCE OF AIR FILMS

(a) The thermal resistance of air films on outdoor surfaces shall be assumed to be

(.04 [mﬁl{)W Resistance
I . i . (m? K)'W
NOTE: This assumes a wind speed of 3.0 m/s, Surface o
, Direction of heat flow |
. L ) nrientation
(b)  The thermal resistance value of air films other than on outdoor surfaces shall be as _ _
. . . . IR non-reflective IR reflective
given In Table 13 as appropriate.
NOTE: Still air values are reproduced with permission from AIRAH Handbook 2013, page 46.
Horsontal Up 0.11 0.23
ariZonta Down 016 (.80

Source: AS/NZS 4859.2:2018

Reflective ~ Protective ~ Excellence
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