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ArmaFlex Class O

Discover why it is the trusted insulation for reliable performance
In safety, efficiency and indoor air quality, according to different
test standards around the world.

INTRODUCTION

TECHNICAL DATA
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Brief description

ArmaFlex Class 0 is a flexible insulation material that reliably protects against water vapour ingress due to its closed-cell structure.
No additional water vapour barrier is required.

Material type

Elastomeric foam based on synthetic rubber.

Colour

Black

ArmaFlex is an elastomeric foam material based on synthetic rubber, also known as nitrile butadiene rubber (NBR).
Invented in 1954, ArmaFlex is in its seventh product generation and is the trusted flexible insulation material to
reliably protect against water vapour ingress without the need for any additional water vapour barrier.

ArmaFlex Class 0 is one of Armacell’s most well-known products around the world. Classified as a Class 0 product
according to BS 476 Parts 6 and 7, it is infused with Microban® anti-microbial product protection to offer added
resilience against mould and bacteria growth. The product’s versatility and flexibility means it cuts easily and
conforms to preferred shapes of pipe- and ductwork, minimising any potential for air gaps between the insulation
and the equipment. This means installers can effectively deliver professionally installed insulation systems and
facility owners can be assured of efficient, long-term system performance.

USING THIS DOCUMENT

Fit-for-purpose insulation correctly selected and installed is one of the simplest,
fastest and most cost-effective means of improving energy efficiency. To enhance
standards of living and save energy, regulatory bodies all over the world have
specified standards and requirements with regards to thermal and acoustic
insulation. In this document, discover more about the certifications and standards
that ArmaFlex Class 0 conforms to and learn about some of the equivalent
standards that apply.

Hyperlinks have been set up in the electronic version of this document to facilitate
ease of reading. Selection of the blue, underlined text will display information
about the standard, test method or certification. Selection of the icon within the
“Certificate” column will display the test certificate or report.

N
C,

Special features

ArmaFlex sheets are infused with Microban anti-microbial protection to provide additional assurance against mould and bacteria growth.

Applications

Thermal insulation/protection of pipes, air ducts and vessels (incl. elbows, fittings, flanges, etc.) in hot and cold water services, chilled
water lines, heating systems, air conditioning ductwork and refrigerated pipework, installed in commercial, industrial, residential and
public buildings to control condensation, protect against frost and reduce energy loss.

Installation

Refer to the ArmaFlex installation manual for recommended installation method. ArmaFlex can be used together with ArmaFlex 520
adhesive and ArmaFix® pipehangers for a complete insulation system.

Property

Value/Assessment

Standard / Test method Certificate

Temperature range

Service temperature

Max. service temperature

+105°C +85°C if sheet or tape is glued to

the object with its whole surface.

Min. service temperature -50°C
Thermal conductivity
Declared thermal om -20 +/-0 +20 +40 [eC] Tested according to GB/T
conductivity 10295, GB/T 10296, ASTM
A< 0.032 0.034 0.036 0.039 (W/(m-KII C518, EN IS0 8497

Water vapour diffusion resistance

Water vapour diffusion
resistance factor

W > 10,000

Tested according to GB/T
17146-1997, DIN EN 13469,

Water vapour permeability

<1.96x 107" g/(m-s-Pa)

DIN EN 12086

Fire performance & approvals

Surface spread of flame Class 1 Tested according to BS 476
Part 7: 1997

Fire performance according to Class 0 Tested according to BS 476

building regulations Part 6: 1997

Burning behaviour of building Class B1 Tested according to GB

materials and products 8624-2012

Flammability V-0 rating Tested according to UL 94

FM-Approved

Tested according to FM 4924

Practical fire behaviour

Does not generate flaming droplets.

Others

Marine application: Low flame spread material.

Classified according to 2010
FTP-Code

Registered by the Fire Services Department of Hong Kong for the entire range of thickness.

Product conforms to the requirements for building products under the Fire Safety and Shelter

Department, Singapore.

Other technical features

Resilience after compression > 70% Tested according to GB/T
relief 6669-2001
Water absorption by vacuum < 10% Tested according to GB/T

QO OO0 OO0 |9 |9

17794

Chemical resistance

Excellent resistance to ozone, oil and chemicals (consult product test list).

UV resistance

For UV protection, ArmaFinish Paint or Arma-Chek® covering system is required. For outside
use, ArmaFlex should be protected within 3 days of installation.

Anti-microbial behaviour

Built-in Microban anti-microbial product protection in sheets.
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Fungal growth No fungal growth is observed. Tested according to ASTM
Les THERMAL CONDUCTIVITY
Health aspects Free of fibre and formaldehyde. Tested according to UL2818-
Low volatile organic compounds (VOC), and total aldehyde. 2013

// Test method
A heat flow meteris an instrument used to measure the steady-state heat transfer through a specimen and calculate
its heat transfer properties.

GREENGUARD GOLD for even lower VOC and total chemical emissions.

Environmental aspect Zero ODP and GWP.
Complies with Restriction of Hazardous Substances Directive.

Singapore Green Building Product Certified: “Excellent” rating
// Requirement
Thermal conductivity, also known as the k-value, refers to the rate of steady-
Storage Material shall be stored in dry, clean rooms at normal relative humidity (50% to 70%) and state heat flow through a unit thickness of a unit area of a homogeneous
ambient temperature (0 °C to 35 °C). o ) ) ) o d ..
material, induced by a unit temperature increase. Using Fourier’s law of heat conauctivity,

conduction, the thermal conductivity of the test material is calculated. The ArmaFlex Class 0
All data and technical information are based on results achieved under typical application conditions. Recipients of this information should, in their own interest and responsibility, clarify with Armacell’s \

Technical department in due time whether or not the data and information apply to the intended application area. For outside use, ArmaFlex should be protected with ArmaFinish or Arma-Chek-® covering lower the value. the better the insulation property of the material. Offe rs excelle nt
within 3 days of installation. \

Type Ill Environmental Product Declaration (EPD): Declaration number 4786944121.101.1, UL
Environment.

olololiloie

Due to its low
thermal

Shelf (storage) life Self-adhesive sheets, tubes and tapes: 1 year.

insulation

// ArmaFlex Class 0 performance
The thermal conductivity of ArmaFlex Class 0 is A,., < 0.034 W/(m-K). Table 1 property.
offers a comparison of the k-values for some common materials as reference.

Table 1: Thermal conductivity of different materials at 0°C.
Material Air ArmaFlex Class 0 Water Copper
K-value [W/m-K) 0.025 0.034 0.560 401

// Equivalent test standards

* The national standards in China, often referred to as GB standards, are developed for technical requirements.
GB/T 10295 is equivalent to the 1ISO 8301:1991 (E) and defines the use of the heat flow meter method to measure
steady-state thermal resistance and related properties. The GB/T 10296 is a test standard that is equivalent to
the IS0 8497:1994. Both test reports are available from page 16.

e ASTM C5H18 defines the measurement of steady-state thermal transmission through flat slab specimens using a
heat flow meter.

e ENISO 8497 s a test standard for measuring the steady-state of thermal transmission properties for thermal
insulation of circular pipes.

WATER VAPOUR DIFFUSION RESISTANCE

// Test method

In this test, the specimen is sealed to an open side of a test dish containing a desiccant or an aqueous saturated salt
solution. This assembly is then placed in a temperature- and humidity-controlled environment. Because of the
difference between the partial water vapour pressures in the test assembly and in the atmosphere, water vapour
flows through the test specimen.

// Requirement

The test assembly is periodically weighed so as to calculate the water vapour diffusion resistance factor and the
water vapour permeability. Water vapour diffusion resistance factor is a measure of the material’s reluctance to let

«Return to “Technical data” on page 3 «Return to “Technical data” on page 3
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water vapour pass through. It is commonly referred to as the p-value. The higher
the p-value, the better the material is at limiting water vapour ingress over time.

ArmaFlex Class 0
has a naturally high

Water vapour permeability is defined as the amount of water vapour that passes
through unit thickness of a material, in unit time under a given pressure. Materials
with very high resistance to water vapour transmission will have very low
permeability values.

p-value and does
not require any
vapour barrier.

// ArmaFlex Class 0 performance

The p-value of ArmaFlex Class 0 is high, consistently achieving 10,000 and beyond
in numerous tests over the years. According to simulated calculations by the
Fraunhofer Institute, flexible elastomeric foam insulation materials like ArmaFlex
Class 0 would have less than 5% moisture absorption after 10 years, as compared
to almost 20% and 25% for mineral wool and polyurethane.

// Equivalent test standards

e GB/T 17146 defines the test method for water vapour transmission properties of building materials and was updated
based on the ISO 12572:2001 standard, which specifies a method for determining water vapour permeance of building
products and water vapour permeability of building materials under isothermal conditions. See the report here.

e DINEN 12086 is a European standard that specifies the equipment and procedures for determining water vapour
transmission properties of thermal insulating products, in the steady state, for building applications.

e DINEN 13469 is a similar European standard for determining water vapour transmission properties of thermal
insulating pipes for building equipment and industrial installations.

FIRE PERFORMANCE (BS 476)

// Test standard

BS 476 refers to the British standard for fire tests on building materials and structures. Part 6 specifies a method of test
for providing a comparative measure of a flat material or assembly’s contribution to the growth of a fire. It takes into
account the combined effect of factors such as ignition characteristics, amount and rate of heat release and thermal
properties of the product in relation to its ability to accelerate the rate of fire growth. Part 7 specifies the test method for
measuring the lateral spread of flame along the surface of a test specimen.

// Part 6 Requirement

In this test, the set-up consists of a combustion chamber with a specimen holder fixed to one face. The combustion
chamber contains a horizontal gas burner tube and two electrical heating elements that is placed below a removable steel
chimney and cowl. The sheet sample is placed into the specimen holder and clamped onto the combustion chamber such
that the face of the sample is in contact with the walls of the combustion chamber. The sample is subjected to flame and
heat from the heating element. Temperature measurements are taken frequently throughout the 20 minutes test and used
to calculate the fire propagation index, | and sub-indices i, i, and i,.The higher the fire propagation index, the greater is the
influence of the product on accelerating the growth of a fire.

«Return to “Technical data” on page 3
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A material is classified as Class 0 according to the UK Building regulations for fire safety if it is:

e composed throughout of materials of limited combustibility, or

e aClass 1 material (classified if the material passes the Part 7 test) which has a fire propagation index (1) of not more
than 12 and sub-index [i,) of not more than 6.

// Part 7 Requirement

In this test, a specimen is placed in a vertical test position adjacent to the

radiation panel, within 5 seconds of igniting a pilot flame. A minute after this,

the pilot flame is extinguished. The material might start to burn and the test

is terminated when the flame front reaches the 825mm reference line, or

after 10 minutes has lapsed, whichever is earlier. The following

measurements are recorded:

e Time at which the flame front crosses each vertical reference line

e Maximum extent of flame spread during the first 1.5 minutes from the
start of the test

e Maximum extent of flame spread during the whole test (i.e. 10 minutes or
less, where applicable)

e Time (and distance) at which the maximum flame spread reached.

Figure 1: Test chamber for BS476 Part 7 fire
The flame spread at 1.5 minutes and the final flame spread results are then test.

compared with the standard class limits as shown in Figure 2 and a

classification is assigned (table 2).
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Figure 2: Reference lines to assist surface spread of flame classification.

Table 2: Standard class limits and classification of BS476 Part 7.

Spread of flame at 1.5 min Final spread of flame

Limited Limit for one specimen in sample Limit Limit for one specimen in sample
Classification [mm] [mm] [mm] [mm]
1 165 25 165 25
2 215 25 455 25
3 265 25 710 25
4

Exceeding the limits for class 3

«Return to “Technical data” on page 3




ArmaFlex Class 0 performance
ArmaFlex Class O is a Class 1 material with | < 12 and i, <6. Review the test report for part 6 from page 27 and part 7

from page 33.

FIRE PERFORMANCE (GB 8624)

Test standard
refers to a mandatory national standard in China, that classifies the burning behaviour of building materials and
products. It references the EN 13501-1 “Fire classification of construction products and building elements” and
establishes specifications to relate the grading classes of both standards. According to GB 8624, the burning behaviour of
building materials and products are classified into four grades as shown in Table 3.

Table 3: Grades of burning behaviour of building materials and products.

Grade A B, B, B,

Description Incombustible materials Flame retardant materials Combustible materials Inflammable materials
(products) (products) (products) (products)

There are seven product sub-categories in GB 8624, with each sub-category to be tested and classified with methods and
requirements identified in different Chinese test standards as briefly shown in Table 4. Insulation is categorised under two
of these product sub-categories, namely flat building materials and cylindrical / tube shaped insulation materials.

Table 4: Product categories of GB 8624.
Product category Relevant test method

GB/T 5464, GB/T 14402, GB/T 20284, GB/T 8626

Product sub-category

Building materials Flat building materials

Flooring materials GB/T 5464, GB/T 14402, GB/T 11785, GB/T 8626

Cylindrical / tube shaped insulation materials GB/T 5464, GB/T 14402, GB/T 20284, GB/T 8626

Building products Curtains and decorating fabrics GB/T 5454, GB/T 5455

Wire and cable casing, electrical equipment, enclosure and accessories GB/T 2406, GB/T 2408, GB/T 5169

Electrical and furniture made of plastic GB/T 16172, GB/T 8333

Furniture GB/T 27904, GB/T 17927

For flat building materials, it is classified into grades as detailed in Table 5.

Table 5: Flat building materials test method and criteria.
Grade Test method Criteria

A Al GB/T 5464 and Temperature rise AT < 30°
Material loss Am < 50%

Duration of sustained flaming t, = Os

GB/T 14402 Gross calorific potential (PCS) < 2.0 MJ/kg
Gross calorific potential (PCS) < 1.4 MJ/m?

<
<

A2 GB/T 5464 or and Temperature rise AT < 50°
Material loss Am < 50%
Duration of sustained flaming t, =20s
GB/T14402 Gross calorific potential (PCS) < 3.0 MJ/kg
Gross calorific potential (PCS) < 4.0 MJ/m?
GB/T 20284 Fire growth rate FIGRA ,,,, < 120W /s

Lateral flame spread < edge of specimen
Total heat release at 600s THR, ;< 7.5 MJ

«Return to “Technical data” on page 3

Grade Test method Criteria
B, B GB/T 20284 and Fire growth rate index FIGRA,,,,, < 120W /s
Lateral flame spread < edge of specimen
Total heat release at 600s THR, ;< 7.5 MJ
GB/T 8626 Flame spread Fs < 150mm within 60 seconds
Time of ignition 30 seconds No flaming droplets / particles observed for 60 seconds
c GB/T 20284 and Fire growth rate index FIGRA,,,,, < 250W /s
Lateral flame spread < edge of specimen
Total heat release at 600s THR,, < 15 MJ
GB/T 8626 Flame spread Fs < 150mm within 60 seconds
Time of ignition 30 seconds No flaming droplets / particles observed for 60 seconds
B, D GB/T 20284 and Fire growth rate FIGRA ,,, < 750W /s
GB/T 8626 Flame spread Fs < 150mm within 60 seconds
Time of ignition 30 seconds No flaming droplets / particles observed for 60 seconds
E GB/T 8626 Flame spread Fs < 150mm within 20 seconds
Time of ignition 15 seconds No flaming droplets / particles observed for 20 seconds
B, F No performance requirement

ArmaFlex Class 0 performance
ArmaFlex Class 0 meets the performance classification of B, (Table 5). See the test report from page 38.

FIRE PERFORMANCE (UL94)

Test standard
is a widely quoted flammability performance standard that provides a method for rating ignition characteristics of
plastic materials. It is a small-scale test that evaluates the flammability of polymeric materials, in response to a small,
open flame or radiant heat source under controlled laboratory conditions.

Requirement for vertical burning test
Test samples are placed vertically with the test flame impinging on the bottom of the sample. The flame must extinguish
within specified times, without burning to the top clamp or dripping molten material which would ignite a cotton indicator
(Table 6).

Table 6: Criteria for UL 94 vertical burning rating.

Rating Criteria

V-0 Burning stops within 10 seconds. No drips allowed.

V-1 Burning stops within 30 seconds. No drips allowed.

V-2 Burning stops within 30 seconds. Drips or flaming particles allowed. Arma Fl'eX Cl'ass 0

does not
ArmaFlex Class 0 performance
ArmaFlex Class 0 achieves V-0 rating. See the test report on page 41.

generate flaming
droplets.

Equivalent test standard
is the ASTM-equivalent test method to the UL%4 vertical burning test.
This fire-test-response standard covers a small-scale laboratory procedure for

determining comparative burning characteristics of solid-plastic material, using a
20mm (50W) premixed flame applied to the base of specimens held in a vertical
position.

«Return to “Technical data” on page 3




FIRE PERFORMANCE (FM APPROVED]

Test standard
standard specifies the approval requirement for I“m
insulation material used on the exterior of non- ;
combustible pipes or ducts. A pipe chase test apparatus is
a three-sided ‘L-shaped’ channel that consists of a
horizontal segment attached to a vertical segment. A test

array comprised of three insulated pipes are laterally

spaced inside the channel. A propane burneris placed at ‘
the end of vertical pipes and the sample is subjected to an Proparssuer ra

17cm x

exposed fire for 10 minutes (Figure 3]' Figure 3: Pipe chase test apparatus set up.
Duct insulation (sheets) under this standard is specified
according to the UBC Standard No. 26-3 or ISO 9705,
where 8ft by 8ft test samples are mounted on the back
wall and adjacent left wall of a room. A fire pan, starter
material and wood crib are placed in the corner between
these two walls. The room test runs for 15 minutes from
the time the starter material is ignited (Figure 4).

Requirement
For the pipe chase test, the fire shall not propagate to the
end of the horizontal segment, the temperature must not
exceed 300°C and the insulation fallen off the horizontal
segment must extinguish within 10 seconds of hitting the

Figure 4: FM 4924 room test.

base of the channel.
For the room test, the sheet insulation shall not burn on the floor for more than 10 seconds. Charring of the foam plastic
panel cores do not extend to the outer extremities of the test area for 15 minutes, until flashover occurs as indicated by

flaming out the doorway or a temperature in excess of 540°C.

ArmaFlex Class 0 performance
ArmaFlex Class 0 is FM-Approved, and the certificate is available from page 45.

FIRE PERFORMANCE (MARINE)

respective legislative requirements. The EC Type Examination Module D assesses the equipment manufacturer’s
production process quality system.

Requirement
The thermal insulation product is tested for low flame spread characteristics according to IMO 2010 FTP Code part 5 - test
for surface flammability.

ArmaFlex Class 0 performance

The EC-Type examination certificate issued by DNV-GL for conformity in accordance with the Marine Equipment Directive
2014/90/EU is available from page 46.

RESILIENCE AFTER COMPRESSION RELIEF

Background of Marine Equipment Directive (MED)
The European Union (EU) directive (2014/90/EU) requires all marine equipment installed onboard ships flying the flag of an
EU country, Norway, Iceland and other flag states to marked with the MED mark of conformity, also known as the
“wheelmark”. The MED sets out performance and testing standards that these equipment must meet.

There are two conformity assessment modules for thermal insulation that covers both the design and production phases.
The EC Type Examination Module B examines the technical design of a product and verifies that the product meets the

«Return to “Technical data” on page 3

Test standard
is a test standard identical to ISO 1856 and is used to determine the compression set of flexible cellular
materials. The test sample is subjected to compression by either 50% or 75% of its thickness and maintained under this
condition for a specific duration.

Requirement
The sample subjected to 50% compression over 72 hours should recover more than 70%.

ArmaFlex Class 0 performance
The compression recovery of ArmaFlex Class 0 after 72 hours is more than 70%, as shown in the results from page 54.

WATER ABSORPTION BY VACUUM

Test standard
standard specifies the test method for flexible elastomeric cellular thermal insulation to evaluate its
performance in an accelerated water absorption test. In this test, the sample is submerged in water in a vacuum for 3
minutes.

Requirement
Water absorption of the material in a vacuum should be less than 10%.

ArmaFlex Class 0 performance

As reported from page 57, ArmaFlex Class 0 passed the test with less than 10% water absorption performance in a
vacuum.

FUNGAL GROWTH

Test standard
standard specifies a fungus resistance test that uses a high concentration of spores from five different fungal
species, to determine the resistance of synthetic polymeric materials to fungal growth. The test samples are incubated at

«Return to “Technical data” on page 3




28°C at 90% relative humidity for 28 days and examined every 7 days.

Requirement
The samples are examined under a microscope at 40x magnification and rated on a score of 0 to 4 based on the amount of
growth that exists as described in table 7.

Table 7: Rating system based on observed growth on specimens after 28 days

Grade Description

No fungal growth
Is observed on

Specimen remained free of fungal growth.

Traces of growth on specimen (less than 10%).

Light fungal growth on specimen (10 to 30%).

ArmaFlex Class 0,
even at b0x
magnification.

Medium fungal growth on specimen (30 to 60%)

MNlw | N |-

Heavy fungal growth on specimen (60% to complete coverage)

ArmaFlex Class 0 performance
No fungal growth is observed on ArmaFlex Class 0. The report is available from

page 60.

GREENGUARD CERTIFICATION PROGRAMME

offers stricter certification criteria, considering safety factors to account for sensitive
individuals (such as children and the elderly), and ensures that a product is acceptable for use in environments, such as
schools and healthcare facilities. It is also referenced by both The Collaborative for High Performance Schools (CHPS) and
LEED® green building programme.

Table 9: Allowable limits for GREENGUARD Gold

Individual VOCs < 1/2 CA chronic REL or 0.01 TLV Required for GREENGUARD Gold and “CDPH/EHLB/
Standard Method V1.1 “Standard Method for the

Formaldehyde <0.0073 ppm /7.3 ppb Testing and Evaluation of Volatile Organic Chemical

Total VOCs <0.22 mg/m? Emissions fromA Indoon: Sources using Environmental
Chambers Version 1.1

Total aldehydes < 0.043 ppm / 43 ppb

Particle matter < 10pm (PM10) <0.02 mg/m?®

1-Methyl-2-pyrrolidinone <0.16 mg/m?

ArmaFlex Class 0 performance
Test results show that the chemical emissions of ArmaFlex Class 0 is within the allowable limits of GREENGUARD Gold
Certification. More detailed information is available from page 64.

RESTRICTION OF HAZARDOUS SUBSTANCES

Test standard
is a test standard in the GREENGUARD Certification Programme for chemical emissions from building materials,
finishes and finishing. This standard specifies that products are tested and evaluated according to the dynamic
environmental chamber processes and criteria defined in UL 2821. The test lasts for 168 hours where air flow is modelled
to simulate actual product use conditions. Chamber air samples are collected and analysed for volatile organic compounds
(individual and total) and aldehydes (individual and total) at specified time intervals.

Requirements
Based on exposure modelling, the measurements are then calculated and converted into air concentrations values to
represent what a person will actually breathe. These concentrations are determined based on expected use of the product,
amount of product, its application process and the indoor building conditions, including building volume and fresh air
exchange rate. The quantity of VOCs in the environmental chamber air is determined by gas chromatography/mass
spectrometry and emissions of selected aldehydes are measured using reverse-phase high-performance liquid
chromatography (HPLC] with UV detection.

The allowable levels for total volatile organic compounds (TVOC]), individual VOCs, formaldehyde and other aldehyde
emission levels are defined in Table 8.

Table 8: Allowable limits for UL GREENGUARD Certification

Individual VOCs <0.1TLV
Formaldehyde < 0.05 ppm
4-Phenylcyclohexene <0.0065 mg/m?®
Total VOCs < 0.5 mg/m?3
Total aldehydes < 0.1 ppm
Particle matter < 10pm (PM10) < 0.05 mg/m?

«Return to “Technical data” on page 3

Background
The Restriction of Hazardous Substances (RoHS) Directive restricts the use of ten hazardous materials in the manufacture
of various types of electronic and electrical equipment. All applicable products in the European Union must pass RoHS
compliance.

Requirement
The RoHS specifies maximum levels for ten restricted substances as shown in Table 10.

Table 10: Allowable limits for ten restricted substances according to RoHS.

Substance Maximum allowable limit
Cadmium (Cd) <100 ppm
Lead (Pb) <1000 ppm
Mercury (Hg) <1000 ppm
Hexavalent Chromium (Cr VI) <1000 ppm
Polybrominated Bipheyls (PBB) <1000 ppm
Polybrominated Diphenyl Ethers (PBDE) <1000 ppm
BIS (2-Ethylhexyl) phthalate (DEHP) < 1000 ppm
Benzyl butyl phthalate (BBP) <1000 ppm
Dibutyl phthalate (DBP) <1000 ppm
Diisobutyl phthalate (DIBP) < 1000 ppm

ArmaFlex Class 0 performance
The test results for ArmaFlex Class 0 on page 66 shows that it complies with the RoHS directive.

«Return to “Technical data” on page 3
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SINGAPORE GREEN BUILDING PRODUCT CERTIFICATION

// Background

The only industry-centric certification scheme for green building products and materials, the
Singapore Green Building Product (SGBP) certification scheme is used to objectively evaluate
building products and benchmark against similar products in its category. Building products

are assessed on their environmental properties and performance through a comprehensive SINGAPORE
list of assessment criteria covering the five key areas of Energy Efficiency, Water Efficiency, G RE E N
Resource Efficiency, Health & Environmental Protection and Other Green Features. BUlLDlNG
Product ted and q dingly to the stipulated criteria D di th w In 2009, Armacell became the world’s first manufacturer of flexible technical
roducts are rated and scored accordingly to the stiputated criteria Lepending on the - SG BC insulation materials to carry out LCA and publish EPDs.
assessed environmental qualities of the product, it is awarded a rating ranging from 1-tick to
4-ticks (Good to Leader]. Y // Use of these documents
EXCELLENT

EPDs and LCAs provide objective and transparent information about a product’s
environmental impact and facilitate understanding about a building's
environmental footprint. EPDs also allow for a like-for-like comparison of similar
products for specification and procurement purposes.

// Use of the SGBP rating

The SGBP certification scheme is recognised under Singapore’s Green Mark Scheme, the national green building rating
tool. In the criteria for the Green Mark Scheme for New Buildings, SGBP certified products specified and used can score
up to a maximum of 8 points’. In addition, usage of SGBP products rated 2-ticks and above can accrue a maximum of 2
additional points. These products can form part of functional systems or singular sustainable products?.

Table 11: Additional points certified products can accrue based on its SGBP rating

SGBP rating Additional points per product
Vv Very good 0.25

vV Excellent 0.5

2244 Leader 1

// ArmaFlex Class 0 performance
ArmaFlex Class 0 is rated Excellent and the certificate is available on page 72.

ENVIRONMENTAL PRODUCT DECLARATION

// Background
An Environment Product Declaration (EPD] is a neutral, independently verified document that provides information about

the impact a product has, especially on the environment, throughout its life cycle. Developed based on data compliant with

ISO and Life Cycle Assessment (LCA) methodology, an EPD can be compared with other EPDs. This facilitates product
evaluation, especially when designing green buildings in accordance with certification schemes such as LEED.

An LCA quantifies the direct and indirect environmental impact associated with the life cycle of a product, ranging from
raw material extraction, materials processing and manufacturing to distribution, use and disposal. As an LCA provides
specific information about an individual manufacturer’s products, these results cannot be directly transferred or
compared with similar products of another manufacturer.

'In the Green Mark Scheme for New Buildings (Non-Residential) 2015, under Section 3.02c Sustainable Products, SGBP certified products specified and used can score up to a maximum of 8 points under the Functional Systems Criteria and/or

Singular Sustainable Products outside of Functional Systems Criteria.
2 These products can form part of functional systems or singular sustainable products?. scored under Section 3.02c.

«Return to "Technical data” on page 3

Architects,
specifiers and
those inviting

tenders

Real-estate

companies and
building owners

End-users and
governments

EPDs are used as the basis for calculating
eco-balance, a prerequisite for green building
certification. Some of the key criteria considered
when selecting construction products include
technical performance, costs, environmental
aspects and aesthetics.

When EPDs and green building certifications are
presented, the value of the building increases and
it is easier to market properties that are certified
as sustainable. Long-term cost savings can also
be enjoyed as the building is designed to make
efficient use of its resources.

As awareness of sustainability and healthy working
environments for increased productivity increases,
governments are keen to develop green building
initiatives. Individuals are also driven to engage in
energy consumption behavioural change and place
higher emphasis on occupant well-being. EPDs can
provide assurance that the manufacturers’ claims
are substantiated.

// ArmaFlex Class 0 performance
Certified by UL Environment, the EPD for ArmaFlex Class 0 is available from page 73.

«Return to “Technical data” on page 3
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Test reports and certificates

GB/T 10295

«Return to “Technical data” on page 3 «Return to “Thermal conductivity” on page 5 «Return to “Technical data” on page 3 «Return to “Thermal conductivity” on page 5
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GB/T 10296

«Return to “Technical data” on page 3 «Return to “Thermal conductivity” on page 5 «Return to “Technical data” on page 3 «Return to “Thermal conductivity” on page 5
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«Return to “Technical data” on page 3 «Return to “Thermal conductivity” on page 5 «Return to “Technical data” on page 3 «Return to “Thermal conductivity” on page 5
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GB/T 17146

«Return to “Technical data” on page 3 «Return to “Water vapour diffusion resistance” on page 5 «Return to “Technical data” on page 3 «Return to "Water vapour diffusion resistance” on page 5
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«Return to “Technical data” on page 3 «Return to “Water vapour diffusion resistance” on page 5 «Return to “Technical data” on page 3 «Return to "Water vapour diffusion resistance” on page 5
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BS 476 PART 6

Test Report No. T191146701-MEC16/B-YWA/PIC
dated 27 Sep 2018

Hods: This report ks Issusd subject o the TesSng and CerfScafion Regulafons of the TOV 200 Group and the
‘Eaneral Terms and Conditons of Business of TOYW 20D P28 Pie Lid. I addBon, this report Is gowemed by the
i=rms set out within this report.

SUBJECT:

Fire propagation test on Armacell no.: “PCY-135-2016", Dimension: “06-099°, Product
name: “Armaflex Class 0° Thermal Insulation material bonded on one face of an
approximately 1mm thick steel plate submitted by Armacell Asia Pte Lid on 13 Sep
2016.

Great World City Eas
Singapore 2379594

DATE OF TEST:

25 Sep 2016

it is exposed to the

conditions of the test speci rt6: 1980 + A1 : 2000

The test was conducted at TOY SUD PSB's fire test laboratory located at No. 10 Tuas
Avenue 10, Singapore 639134

The reals d i b been parfaresd 0 e wh G
g M Iberatoryy lwrm of mcoediation e B Sngepas Acdtston ol
LA-XOmRs  LA-Emses - Leborsiory Acrediaton Schere. TeabeCelbralom resied
Lk 2OOENG LA-EDSED N A" e Aapot oe e indades in e SAC-
EHGLAS Aoomitaice Scwdun by or oy
Regional Head Office:
T S0 Asia Pacific Pie. Lad.
1 Science Park Drive, £00-01
Singapore 11E221
" Fage 1 of§

«Return to “Technical data” on page 3 «Return to “Water vapour diffusion resistance” on page 5 «Return to “Technical data” on page 3 «Return to “Fire performance (BS 474)” on page 6
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Test Report No. 7191146701-MEC16/B-YWA/PIC
dated 27 Sep 2016

P58 Sirgapore

DESCRIPTION OF SPECIMENS:

Six pieces of specimen, said to be Armacell no.: *PCY-135-2016", Dimension: “06-
099", comprised of a FEF — Flexibhle Elastomeric Foam Pipe or duct insulation
product called "Armaflex Class 0" consisting of elastomeric foam made of synthetic
rubber (6mm thick) bonded with “Armaflex 520" adhesive on one face of an
approximately 1mm thick steel plate, each of nominal test size of 225mm x 225mm
were submitted. The colour of the product is black. As declared by test sponsor, the
bulk density of the Elastomeric Foam was said to be 40kg/m? - 60kg/m®. The overall
bulk density of the specimen was found to be approximately 1154kgfm3_
As declared by test sponsor, the manufacturer was said to be Armmacell
{Guangzhou) Ltd.

TEST PROCEDURE:

Prior to test, the specimens were prepared and conditioned in accordance with
paragraph 4.4 of the standard.

Three specimens, backed with calcium silicate board, were tested with the foam face
exposed to the specified heating conditions, in an apparatus conforming to paragraph
5 and illustrated in Figures 1 to 3 of the Standard.

The calibration and test procedures were as defined in paragraphs 8 and 9,
respectively, of the specification. The apparatus was calibrated pricr to test and the
actual calibration curve obtained is shown in Figure 1 of this report.

The mean temperature rise above ambient obtained from three specimens is also
shown in Figure 1 (i.e. with the actual calibration curve). The mean temperature
readings for the material and the calibration curve were obtained at the following
intervals from the start of the test: at 1/2 minute intervals up to 3 minutes, at 1 minute
intervals from 4 to 10 minutes, and at 2 minutes intervals from 12 to 20 minutes.

LA

II= IJ_}"\, Fi
Y

U

Page 2 of &

«Return to “Fire performance [BS 476)" on page 6

Test Report No. 7191146701-MEC16/B-YWA/PIC

TECHNICAL GUIDANCE // 29

dated 27 Sep 2016

P58 Sirgapore

From these readings, the index of performance for the material was determined as

follows:
t:3 Ba'@c t=1ﬂ 'E?‘a'@c
8 = z . B2 = E
t=0. 10t t=4 10t
t=20 &5 - B¢
and s = E g
t=12 10t
S = 51+5p+5;
where § = Index of performance for each of the specimens tested and 54, 52
and 53 are sub-indices
t = Time in minutes from the origin at which readings are taken.
Q; = Temperature rise in deg. C for the specimen at time, t
8 = Temperature rise in deg. C for the calibration sheet at time, t

In computations only the positive value of

«Return to “Technical data” on page 3

B85 -0,
was used.

10t

™ y %{

Page 3 of &

«Return to “Fire performance [BS 474)

" on page 6
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Test Report No. 7191146701-MEC16/B-YWA/PIC
dated 27 Sep 2016

P58 Singapons

RESULTS OF TEST:
The following test results were obtained for each specimen tested:
Sub-Indices Index of Performance
Specimen 59 S S3 S
44 27 0.6 7.7
E as | 22 0.4 6.1

35 |22 0.5 6.2

CONCLUSION:

The test results obtained, as an average of the 3 samples tested are as follows:

Index of overall performance, | = 6.7
(Fire propagation index)

Sub-index, iy = 38
Sub-index, iz = 24
Sub-index, iz = 05

REMARKS:

The test results relate only to the behaviour of the test specimens of the product under
the pariicular conditions of test; they are not intended to be the sole criterion for
assessing the potential fire hazard of the product in use.

| /
| !
By
e Wint Aung Ong Klan|Huat
Associate Engineer Senior Associate Engineer
Fire perty
Mechanical

Page 4 of &

«Return to “Technical data” on page 3 «Return to “Fire performance [BS 476)" on page 6

TEMPERATURE RISE (deg C)
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Test Report No. 7191146701-MEC16/B-YWA/PIC
dated 27 Sep 2016

P58 Sirgapons

400

Calibration Curve

350 1 sesassasess Mean Specimen Curve

300 1

250 1

200 -

150 1

100

50

TIME(min)

FIGURE 1 : COMPARISOM OF MEAN SPECIMEN AND CALIBRATION CURVES

Page 5 of &

«Return to “Technical data” on page 3 «Return to “Fire performance [BS 476)” on page 6
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Test Report Mo. T191146701-MEC16/B-YWA/PIC
dated 2T Sep 2016

P5H Srgapone

Plaazs note that this Report is izsusd undser the following terms :

1.

This repon appiies 1o the sample of e speciic praductiequipment gven at the time of its testng/calibration. The resulls are not used 1o
indicate or imply that they are applicable 1o omner similar ilems. In agdifion, such results musl nol b2 used to indicate or imply that TUW SUD
PSS approves, rRCcommends of encarses e manufacturer, suppler of user of such product'equipment, or that TUW SUD PS8 in any way
“guarantzes’ the later performance of e producliequipment. Unless otherwise stated in this repor, no tests were conductsd 1o determing
lang 1erm effects of using the specific productisquipment.

The samgle/s mentioned in this report s/ase submitiedisuppbsd/manufaciured by the Client TUW SUD PSE therefre assumes no
responsibility for the accuracy of information on the brand mame, model number, ongin of manufaciure, consignment or any information
suplied.

Nathing in tis report shall be intespreted to mean that TUV SO0 PSB has veriied or ascerained any endorsement of marks fom any other
testing aumhonity or bodies that may be found on that sample.

This repart shall not be regroduced whaly of in parts and no reference shall be made by the Client 10 TUV 50D PSE of 10 e report of results
fumnished by TUV SUD PSB in any adverisements or sales promotion.

Uniless offenwise stated, the 1ests wene carfied outin TUV SUD PSS Pre Lid, Neu1 Science Park Drive Singapore 118221,

Juty 2011

«Return to “Technical data” on page 3

Page & of &

TECHNICAL GUIDANCE // 33

BS 476 PART 7

«Return to “Fire performance [BS 476)" on page 6 «Return to “Technical data” on page 3

Test Report No. 7191142282-MEC16/B-YWA/PIC
dated 25 Jul 2016

Hods: This report b lssusd subject fo the TesSng and Cer@fcafon Reguisfons of the TOW 200 Group and the

Eereral Terms and Condiions of Busness of TOV 500 B2 e L. | sddSon, this repart |5 govemed by the PSE Singapare
oo Sch ot il ks iR
Choose certaimty,
Add value.

SUBJECT:

Large scale surface spread of flame test on Armacell no.: “PCY-108-2016", Dimension:
“06-099", Product name: “Armaflex Class 0° Thermal Insulation material bonded on
one face of an approximately 1mm thick steel plate submitted by Armacell Asia Pte Ltd
on 08 Jul 2016.

TESTED FOR:

Amacell Asia Pte Ltd

1 Kim Seng Promenade
#12-01

Great World City East Tower
Singapore 237994

DATE OF TEST:

13 Jul 2016

PURPOSE OF TEST:

To determine the tendency of the surface of a matenal or a combination of materials to
support the spread of flame across its surface and to classify the surface according fo
the test given in British Standard 476 : Part 7 ; 1997.

The test was conducted at TUV SUD PSBE's fire test laboratory located at No. 10 Tuas

Avenue 10, Singapore 639134
'I“""'l
Jrf"d\}‘\, J/

i LA-ZEFOE0-a  LA-EORmaEE The e cecofed heen rrwe in (]
'= LA-XOCmEF LAEOIOESE ol ecoediston arder B Singeoore Acrediistion Soundl.
ALCRELITED L 05 LA e Irpectony Calbraory' | ety rawued Tl SAC-SNGLAS Aoredied” 0
T z LASORAT DY L ANV DG LA T-LA S0 B Mepor? wre et nciuded in e SAL-SNGLAY Acoedinion Schedule e
LT C-SINGLAS o insgcion odyfisboratary:
TOv S0 PS8 i
Labortory: Fhaone : =55-5365 1333 Fingional Head Diffice:
T S0 PSE P, Lid. Fam: <E5-E7TEEETD T S0 Asia Pacific Pre. Lsd.
ot Science Park Drve Evmail: enquses@iba-sud-penag 1 Eciance Park Drve, £12401
Singapare 112231 W Srv-zudestog Singapore 112231
Co. Aieg - 195002667R -I-l--’.lrE Page 1of 3

«Return to “Fire performance (BS 474)

" on page 6
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Test Report No. 7191142282-MEC16/B-YWA/PIC
dated 25 Jul 2018

Test Report No. 7191142282 -MEC16/B-YWA/PIC
dated 25 Jul 2016

PS8 Srgapore PS8 Srgapore

DESCRIPTION OF SPECIMENS: RESULTS OF TEST:
Nine pieces of specimen, said to be Armacell no.: “PCY-108-2016", Dimension: “06- Specimen Mo. 1 2 3 | 4 | g
099°, Product name: “Armaflex Class 0" Thermal Insulation material bonded on one Spread of flame at 0 o o o o ' o
face of an approximately 1mm thick steel plate comprising of FEF — Flexible bt 13 miotes fmn] ). : _ | I |
Elastomeric Foam Pipe or duct insulation product called “Armaflex Class 0" consisting Epedeituce umi ) PR, EP'EEd_"FmﬂE'“:E = ‘":d"‘at""d i
of elastomeric foam (6mm thick) made of synthetic rubber, each of nominal test size of —Sencilemn | W | @i | e e T
£85mm x 270mm were submitted. As declared by test sponsor, the hulk density of the 75 = & 2 | i & 5
Elastomeric Foam was said to be 45kg/m®. The overall thickness of the specimen was 185 - = & | i . & Z
found to be approximately Tmm. As declared by test sponsor, the manufaciurer was g0 | |
said to be Amacell (Guangzhou) Ltd. ilg .
265 l .
260 |
TEST PROCEDURE: 75 .
455 |
Prior to test, the specimens were prepared and conditioned in accordance with gg |
paragraphs 5.3 fo 56 of the standard and secured to a specimen holder as 00
described in paragraph 6.3. B75
710
Six specimens, backed with calcium silicate board, were tested with the elastomeric 750
foam face exposed fo the specified thermal radiation from the apparatus described in ;g
paragraph 6.1 of the standard. The intensity of the radiated heat incident on the 265
specimen varies with distance from the hotter end, so that when the specified "~ Timve of maxEmE | T I B _ T
calibration panel is mounted . in the place to be occupied by the specimen, the spread of flame £ - " | E: = L
irradiance of the radiometer is as given in Table 1. The test was terminated when the __iminutes = seconds) | . eenlia | .y |
flame front reached the 825mm reference line, or after 10 minutes has elapsed, Distance of maximum o o a | o o o
whichever is the shorter. EP'E"E ot Tsme: friea ) '
amments Mone
Table 1 : Irradiance Along Horizontal Reference Line on the Calibration Board
Distance along reference line i Irradiance kU fm®
from inside edge of specimen
holder Iy
'-.-f'.I
_mm | specified [ min._ [max i U“{
75 325 320 330 (]
225 21.0 20.5 215
75 14.5 14.0 15.0
525 | 10.0 8.5 | 10.5
675 | 7.0 8.5 |75
825 | 5.0 45 | 5.5
LA
PR
ll.f"l..Jlu ":/
Page 2 of 5 Page 3 of 5

«Return to “Technical data” on page 3 «Return to “Fire performance [BS 476)" on page 6 «Return to “Technical data” on page 3 «Return to “Fire performance [BS 476)” on page 6
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Test Report No. 7191142282-MEC16/B-YWA/PIC
dated 25 Jul 2016

TECHNICAL GUIDANCE // 37

Test Report No. 7191142282-MEC16/B-YWA/PIC
dated 25 Jul 2016

PS8 Sngapore P5H Srgapore
Classification of Surface Spread of Flame
T == pread ST Piaazs note that this Report is izsusd under the following terms
Classification Spread of flame at 1.5 min. Final spread of flame 1. This repon applies to the samgple of e speciic productequipment gven 3 the time of its tesing/calibation. The resulls are notl used 1o
Limit {mm} | Limit for one specimen in Lirnit Limit for ane specimen in indicabe or imply hat they are applicable fo omer similar lzms. In aodibon, such results mast not be used to indicate or imply that TUW SUD
sample (mm) mm) sample {mm) PSS approves, recommends of endarses the manufacturer, supolier of user of such productiequipment, or that TUW SUD PSB in any way
Class 1 - 188 ”1ﬂ€,j+ 25 IET i85+ 75 1 “guarantees” the later perfommance of Me peoductiequipment Unkess othersise sialed in this repor, no tests were conducted 1o determine
long derm effects of using the specific product'aquipment.
Class 2 215 215+ 25 455 455 + 45 2. The sample’s menfined in this repor Sfae submitiedisuppisdmanufaciured by the Client TUV SUD PSH therefore assumes no
responsibality for the accuracy of informaton on the brand name, model nomber, ongin of manufaciure, consignmend of any iormation
Class 3 285 285 + 25 710 710 + 75 supplied.
3. Nothing in tis report shal be interpreted to mean that TUV SUD PSB has werfied of ascestained any endorsement of marks from any other
Class 4 Ex ing the limits for dlass 3 testing aumhonity of bodies thal may be sound on that sample.
4. This report shall nat be reproduced wholly of in parts and no reference shall be made by the Cient to TUV SUD PSB o 1o te r2part of results
furnished by TUV SUD PS8 in any adverisements of sales promation.
CONCLUSION: 5. Unless olhenwise stated, the tests wene caried out in TUV SUD PSS Pre Lid, No.1 Science Park Drive Singapore 118221,

In accordance with the class definitions specified in the Standard, the test results show
that the sample tested has a Class One Surface Spread of Flame.

REMARKS:

1. The test resulis relate only to the behaviour of the test specimens of the product
under the particular conditions of test; they are not intended to be the sole criterion
for assessing the potential fire hazard of the product in use.

2. The testing of Specimen 1 was witnessed by Mr. Peter Cheng from Armacell
Asia Pte Ltd.

g
Associate Engineer

Fire perty
Mechanical

Juiy 2011

Paged of 3
Page5Saf 5
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UL9%4

MNo.: GZHL16060247640T Date: Jul 04, 2016 Page 1 of 4

Test Report

ARMACELL (GUANGZHOU) LIMITED
GUANCHAC, SHILOU TOWN, PANYU DISTRICT, GUANGZHOU CITY GUANGDONG PROVINCE CHINA 511447

The following sample(s) was'were submitted and identified on behalf of the client as:

Sample Dascription . CLASS O ARMAFLEX

SGS Ref No. . SDHL180&8010158FB

Styla / ltem Mo. . 25mm SHEET

Manufacturer : ARMACELL (GUANGZHOLU) LIMITED
Other Info . SEE ATTACHMENT

Sample Raceiving Data > WJum 13, 2016

Test Parforming Date > Jum 13, 2016 o Jun 21, 2016

Test Result Summary

Test{s) Requeswed

UL 84-2015 Clause 8

Summary:
1. For further details, please refer to the following page(s).

i Classification: V-0

Signed for and on behalf of
Guangzhou Branch
SGS-CSTC Lid.
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Test Report No.: GZHL16060247640T Date: Jul 04, 2016 Page 2 of 4 Test Report Mo.: GZHL16060247640T Date: Jul 04, 2016 Page 3 of 4
Artachment: TESTS AND RESULTS
Test Condu
UL 84-2015 Glausa 8. 50W (20 mm) Vertical Burning Test; V-0, V-1, or V-2
Armacell no. | Dimension |  Product-name Producer Materialdescription
Conditioning:

Set 1(Initial): Temperatura: {23 + 2)°C; Ralative Humidity{50 £ 5)%; Duration:48h;
Set 2(Cwan Aging): Temperatura: (70 £ 2)°C, Duration;16&h

FEF - Flexible Elastomeric Foam
PCY-101- ABRMACELL Pipe or duct insulation product =AY
iz 25000 | Class O Armaflex | (GUANGZHOU) called "Class O Armaflex ™ | Acceptance Criteria:
Lid. consisting of elastomeric foam V-0 Xl | 4y |
made of synthetic rubber. | AfteriTame fime for each individual specimen t,or T =108 =305 =308

The colour of the product is black Total afterflame time for any condition set it, plus t, for the 5 spacimans) =505 =3505 =250s
Afterflame plus afterglow time for each individual specimen after the <305 <505 <608
sacond flame application (t.+ )
Afterilame or afterglow of any specimen up to the holding clamp o Mo Mo
Cotton indicator ignited by flaming particles or drops Mo Mo Yes
Retest Provision:

For each set of tests {Initial and Aftar Cwan Aging):
If only ona spacimen from a set of 5 specimens fails to comply with the Acceptance Criteria or the total numbser of
saconds of flaming is in the ranga of 51 — 55 saconds for V-0 or 251 — 255 seconds for V-1 or'v-2, an additional

zat of 5 specimens shall bo testad.
_Test Resuls:
t f, | sum | Mhather e sflediameor | ner
Mo, L = ==" | afterglow of any specimen up | indicator ignited by flami
(soc) | (zoc) | (Eoc) | [L.k) 1o the holding damp particles or drops
1 ] 0 ] ] No Mo
2 1] [1] [4] 1] Mo Hao
3 ] 0 4] ] Mo Nao
o Tl ) 0 0 0 No No
5 1] [1] [4] 1] Mo No
SUM | o 0 Th, i O =
i o [1] [i] [i] Mo Mo
2 o 0 4] V] Mo No
3 ] 0 [i] "] Mo Mo
e 0 0 0 0 No No
5 ] 0 0 ] Mo Ho
SUM | © [V T, 3l 0 =
V-0
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«Return to “Technical data” on page 3 «Return to “Fire performance (UL94)” on page 9 «Return to “Technical data” on page 3 «Return to “Fire performance (UL94)” on page 9
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Test Report No.: GZHL16060247640T Date: Jul 04, 2016 Page 4of 4

SAMPLE INFORMATION AND PICTURES
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FACTORY MUTUAL (FM) APPROVAL

Specified siza of sampla: 125 5 mm = 13.0 £0.5 mm, thickness=13mm
Actual size of sample®:  130mm = 13mm = 13mm

Remark: ® - Measured by the laboratory

R i AT TR R R R R

R ||m,lq.nr.-!: A N
i EL 1 i

Romark - This test was subcontracted to SGS other qualified subcontractor.

**End of Repornt***
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Migarnizr of the 3GE Group (SGE A

«Return to “Technical data” on page 3

«Return to “Fire performance (UL94)” on page 9 «Return to “Technical data” on page 3

Certificate of Compliance

This certificate 1s 1ssued for the following:

NH/Armaflex, Armaflex Class () and Ammaflex Class 1

Prepared for:

APPROVED de

Guangiao, Shilou Town, Panyu District
Guangzhou City, Guangdong 511447
Chuna
FM Approvals Class: 4924
Approval Identification: 3062016 Approval Granted: 12/20/2017

To verify the availability of the Approved product, please refer to www.approvalguide.com or www.roofhav.com

Said Approval is subject to satisfactory field performance. continuing Surveillance Audits. and strict conformity to the
constructions as shown in the Approval Guide. an online resource of FM Approvals.

(f;ruét' L -1(‘\.‘./";’27 '«(

Cyntlua Frank
VP - Manager of Matenals
FM Approvals

FM Aﬂﬂm\lﬂls e i

Member of the FM Global Group

«Return to “Fire performance (FM Approved])” on page 10
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FIRE PERFORMANCE (MARINE]

«Return to “Technical data” on page 3

DNV-GL

Certificate No:

EC-TYPE EXAMINATION MEDBOODO4AY
CERTIFICATE (MODULE B)

Application of: Directive 2014/90/EU of 23 July 2014 on marine equipment {MED), issued as "Forskrift
om Skipsutstyr” by the Norwegian Maritime Authority. This Certificate is issued by DNV GL AS under the
authority of the Government of Morway.

This is to certify:
That the Surface materials and floor coverings with low flame-spread characteristics: pipe
insulation covers

with type designation(s)
Class 0 Armaflex
Issued to

Armacell (Guangzhou) Ltd.
GUANGZHOU, GUANGDONG, China

is found to comply with the requirements in the following Regulations/Standards:

Regulation (EU) 2018/773,

item No. MED/3.18d. SOLAS 74, Reg. II-2/3, II-2/5 & X /3, IMO MSC/Circ. 1120, 2000 H5C
Code 7 and IMO 2010 FTP Code

Further details of the equipment and conditions for certification are given overleaf.

This Certificate is valid until 2023-10-21.
Izsued at Hevik on 2018-10-22

- : _ for DNV GL AS

DNV GL local station: i g

China South NB @ =g e oo 0 oo, ey
..... % L __Q.,Sf" = batmH £f

Approval Engineer:

Karolina Kusmider Mozified Body Roald Varheim

Mo.: 0575 Head of Motified Body

Thie mark of conformity may only be aM=ed to the above type approved equipment and 2 Manufaduners Decdaration of Confenmity
sund when the production-survellance madule (D, E or F} of Annes B of the MED is fully comphed with and contrafled by a writben
ﬁ NSpection agrosment with a Notified Body. The prodist Rabdity rests with the manufactunsr of his representative in aoordanoe with
Directive 2084/90/EL.
r'] This comificabe i valid for equipment, which i cnform o the aporoved type. The manufactuner shall inform DNV GL &S of anry
O changs bo tha approvsd &gidpment. This cetificate remains vabd unbess suspended, withdnman, recalled or cncelled.
Shiould the: specified regulations or standards be amended during the validity of this certificate, the produd is to be re-approved
= Bedore baing placed on board & vessel to which the amended regulations o mandards apply.

O Foimm endie: HED 201 NOR Riswision: 2047-07 L AL on m Fage 1 of 2
& DWW GL 2D14. DNV GL and the Honlzon Graphic are rademarks of DHY GL &S,

«Return to “Fire performance (Marine)” on page 10 «Return to “Technical data” on page 3
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Job Id: 344.1-004019-4
Certificate Mo: MEDBODOOSAY

Product description
"Class 0 Armaflex”
An elastomeric insulation foam for pipe insulation.

MNominal thickness: 9 - 32 mm.

Density: 41 kg/m?
Colour: black

Application/Limitation
Approved for use as low flame spread surface material, not generating excessive quantities of smoke nor
toxic products in fire.

The product may be used en cold service pipework / fittings for refrigeration system everywhene anboard,
and for pipework, fittings, air ducts and tanks insulation in carge areas, mail rooms, baggage rooms and
rafrigerated compartmients of service spaces, and exterior locations [SOLAS I1-2/5.3.1.1)". {Piping for
hot and cold sanitary water can not be considered "cold service pipe work/fittings")

Any adhesive used, other than the one used during testing, has to be tested for low flame spread
characteristics according to IMO 2010 FTP Code part 5 and to be approved according to the Marine
Equipment Directive and bear the Mark of Conformity and bear the Mark of Conformity.

Extent of application is to be considered and accepted for each case/project.

Each product is to be supplied with its manual for its installation, use and maintenance.

Type Examination documentation

Test reports Mos, FT13164 and FT13165 both dated & June 2013 from Far East Fire Testing Centre
(FTFTC), Shanghai, China.

Tests carried out

Tested according to IMO 2010 FTP Code Part 5 and Annex 2 Item 2.2,

Marking of product
The product or packing is to be marked with name and address of manufacturer, type designation, MED
Mark of Conformity and USCG approval number (see page 1).

Foim code: MED 201.KOR Rewvision: 2017-07 mmw dnegloom Fage 2 of 2

«Return to “Fire performance (Marine)

" on page 10




«Return to “Technical data” on page 3
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DNV-GL

QS - CERTIFICATE OF MEDDo00OTKC
ASSESSMENT - EC (MODULE D)

Application of: Directive 2014/90/EU of 23 July 2014 on marine equipment {MED), issued as "Forskrift
om Skipsutstyr” by the Norwegian Maritime Authority. This Certificate is issued by DNV GL AS under the
authority of the Government of Morway.

This is to certify:
That the Quality System for the products

with type designation(s) as spedfiad in the Appendix to this Certificate

Issued to

Armacell (Guangzhou) Limited
GUANGZHOU, GUANGDONG, China

is found to comply with the applicable requirements.
The quality system has been assessed with respect to the procedure of conformity assessment described
in Annex II, Module [ in the directive 2014/90/EU and regulation [EU) 2018/773.

This Certificate is valid until 2023-10-21.
Issued at Hevik on 2018-10-22

DNV GL local station:
China South NB

Approval Engineer: -
Karolina Kusmider Notified Body Roald Varheim
No.: 0575 Head of Notified Body

ﬂS?EIqu'r D535 Wotifked Body number undemaking Quality surssillanos
FEFY - ety in wihich the mark is afMoed
The product Eabilty rests with the manufaduren of his e ative i aocordance with Directie 301450 EU_

This certificate authorizes the manufachsrer in conjuncion with the walid EC Type Examination (Module B) Certificate’s) of the
equipment lsted bofone to aMx e Mark of Confomity [whoeomark] o the product described hinsdn.

This certificate loses its validty T the manulacbersr makes any changes o the approwed quality system which hawe not baen
notifled to and agresd with the notified body named on this certificabe.

This certifleate remains vakd uniess suspended, withdramn, recalled or cancelied.

The: Manufacturer has to apply for pesiodical asdts bo verily the maintenance and application fo the guality system every 12
mankhs.

L= Foimm endie: MED 211 NOR Riswision: 2047-07 L AL on m Fage 1 of 2
& DWW GL 2D14. DNV GL and the Honlzon Graphic are rademarks of DHY GL &S,

@&@

!
i
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Job Id: 344.1-004029-4
Certificate Mo: MEDDOODOLKC

APPENDIX

Item no. MED/ 3.18d Surface materials and floor coverings with low flame-spread
characteristics: pipe insulation covers

Type designation EC Type- Expiry date | Notified | USCG
Examination Body approval
Certificate Mo. MNo. number
Class 0 Armatlex’ MEDBOODOSAN 2023-09-15 | 0575 N/A

«Return to “Fire performance (Marine)” on page 10 «Return to “Technical data” on page 3

Places of production

1.Armacell [(Guangzhou) Limited, Guangiao, Shilou Tewn, Panyu, GUANGZHOU, China

Foim code: MED 211.KOR Rewvision: 2017-07 mmw dnegloom Fage 2 of 2

«Return to “Fire performance (Marine)” on page 10
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APPROVAL FROM HONG KONG FIRE SERVICE DEPARTMENT

FIRE SERVICES DEPARTMENT

H¥ ﬁ R #t 35 ]E LICENSING & CERTIFICATION COMMAND
I Ventilation Division
B & X 5F. FIRE SERVICES HEADCHIARTERS BUILIMMNGL
ﬁ?ﬁﬂmﬂf.-i'fﬂ.mlﬂﬂﬂ 1%k 54 Mo. | Hong Chong Rosd,
HEEE LR I'szm Sha Tsui East, Kowloon,
liang Kong
AMHRE  Owr Ref: FRMLC) 31614
LOEEY  Your Ref: AALT 96
[BIZZWH P 2367 3206
m ¥E  Tel Mp 2733 1557

21 July 2017
Armacel]l Asia Ltd,
Room 1501-08. Millennium City 5
418 Kwun Tong Road
Kwun Tong, Kowloon
Hong Kong
(Attn.: Mr. Sam YEUNG)

Dear Sir,

Class 0 *Armaflex™ Closed Cell Nitrile-based
Elastomeric Insulation Materials

| refer to vour above referenced letter of 27.3.2017 enclosing a set of catalogue and
fest reports; and the subsequent letter refl no. AALATAEE of 1972017 enclosing the
laboratory s clarification letter with respect to the captioned materials.

We have no objection in principle to the use of Class 0 “Armaflex” closed cell
nitrile-based flexible elastomeric insulation material for ventilating system in Hong Kong
subject to compliance with the reguirements stipulated in Part X1 of FSD Circular Letter No,
4/96 and according to the following details:

Manufacturer : Armacell (Guangzhou) Limited, PRC

Brand Name 0 Armacell Armaflex

Material i Closed cell nitrile based flexible elastomeric insulation
Thickness/ ¢ & mm, 9 mm, 13 mm, 19 mm, 25 mm, 30 mm, 32 mm,
Density 40 mm and 50 mm having density of 65 kg/m® Approx,
Test Reports ¢ By BGS-CSTC Standard Technical Services Co. Lid.

a) Mo, GZHL 170200619107 of 10.3.2017
by Ne. GZHL 161105052507 of 2.12.2016
¢y NooGZHL 161105052807 of 2.12.2016
di Mo, GZHL 1611053053007 of 2.12,2016
e)  No. GZHL 17020062000T of 13.3.2017

™

REF MUMBER AND DATE SHOULD BE QUOTED T REFERENCE TO THIS LETTER

LRI R <

«Return to "Technical data” on page 3
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2.
Test Reports ) Mo, GZHL 17010009320T of 22.1.2007
{cont.) g)  No. GZHL 16110505320T of 2.12.2016

by No GZHL 170100093407 of 22.1.2017
i) No, GZHL 17020038570T of 20.2.2017

Test Standards :a)  BS476: Part 6: 1989 + Al 2000
by BS 476: Part T: 1997

Test Results ;@) Fire Propagation Index
For the specimens : [ == 12,  §j<=6
b)  Surface Spread of Flame
For other specimens: Class |

Application :  For internal or external insulation of ductwork and pipework in
ventilating system.

Remarks : a) No assessment was made on the density and toxicity of
smoke generated by the product under fire conditions as
that are not our requirements,

by  This assessment letter supersedes our previous one of the
sarme series dated 11.12.2013.
€)  This assessment is subject to review by June 2022,

Yours faithfully,

{LAM Sui-hang) -
for Director of Fire Services

SHL/MM
FileCode: armacel| armaflex class 0 200 7072 1 doc

REF ®USSSER AN ATE SHOLLD BE GRAFTED 1N REFERISCE TG THIS LETTER
O e P& MEwTam

«Return to “Technical data” on page 3
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CERTIFICATE OF CONFORMITY (COC) SINGAPORE
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ZERTIFIKAT « CERTIFICATE

CERTIFICATE OF CONFORMITY

No. CLS2 18 03 80741 005

Certificate Holder: Armacell Asia Limited
Suite Mo 60 of Jumpstart Business Centre
Flat/RM 01-08 15/F Millennium City 5
418 Kwun Tong Road

Kwun Tong
HONG KONG
Product: Thermal Insulation Materals
Brand Name: Armafiex
Model(s): Armaflex Class O
Product Detalls: Elastomeric foam bonded on a steel place

Foam Density: 40kg/m? ~ B0kg/m?
Foam Thickness: Gmm — 50mm
Bulk Density: 22 1kg/m? ~ 1166kg/m*
Testad on the foam face

[Rating: Class 0)

Standard(s): BS 476-6:1985/A1:2008
BS 47G-7:1997

Country of Origin: People's Republic of China

Test Report(s): See COC Appendix (1 pg)

Issued on: 2018-03-27 CM

PEB Singapore

Vice-President [Certification Department)

ALCREINTED
CERTVICATON
B

Valid until: 2023-03-26 TUV SUD PSE
Page 1af 2

This Certificate is part af a full report and shouwld be read in conjunction with it. This Cenificate remains
the property of TUY S00 PSE Pre Ltd and shall be returned upan request, The use of this Cenificate is
subjacted to TUY SUD Group Tasting and Certification Regulations; TUV SUD PSE Pre Lid (PSE)
Ganeral Terms and Conditions aof Business and PSBE Preduet Listing Schema (FLS) Application Fact
Sheat. Tha manulacturas ig sobely responsitle for compliance of any product that has 1he same
designation as the product type-tested. Persons relying on this Certificate should verify its walidity by
chicking TOV GO0 PSE's wehsite at wwww tuv-sud-pab,sg

Tiw 500 PSE Pte L1d + 1 Science Park Drive - Singapore 118221

«Return to “Technical data” on page 3

SAC
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PRODUCT LISTING SCHEME
APPENDIX

TO CERTIFICATE OF CONFORMITY NUMBER: CLS2 18 03 80741 005

Date of lssue : 2018-03-27

lzzued To : Armacell Asia Limited
Suile No 60 Jumpstarl Business Centre
Flat/Rh 01-08 15F Millennium City 5
418 Kwun tong Road
Kwun Tong
HONG KOMNG

Test Report (s) - T191028108-MEC12/2-YWA,
7191142282-MEC16/B-YWARIC
7191146701-MEC16/A-YWA/PIC
719114670 1-MEC16/B-YWAPIC

Chavi}

Wice President (Cerfification Depariment)
Page 2 of 2 TUNV SUD PSB

Amendmants or addilions Lo this appendix other than those authorsed by TOw s0D PSE Pte Lid render he
appendix invalid,

«Return to “Technical data” on page 3
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GB/T 6669-2001

«Return to “Technical data” on page 3 «Return to “Resilience after compression relief” on page 11 «Return to “Technical data” on page 3 «Return to “Resilience after compression relief” on page 11
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GB/T 17794

«Return to “Technical data” on page 3 «Return to “Resilience after compression relief” on page 11 «Return to “Technical data” on page 3 «Return to "Water absorption by vacuum” on page 11
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«Return to “Technical data” on page 3 «Return to "Water absorption by vacuum” on page 11 «Return to “Technical data” on page 3 «Return to "Water absorption by vacuum” on page 11
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ASTM G21-15

Test Hepun Mo.: GZHL17050175700T-01 Date: Jul 12, 2017 Page 1 0f 4 Test Hepnﬂ Mo.: GZHL1T050175700T-01 Date: Jul 12, 2047 Page 20f 4
ARMACELL (GUANGZHOU) LIMITED
GUANCIAC, SHILCU TOWN, PANYU DISTRICT, GUANGZHOU CITY GUANGDONG PROVINCE CHINA ATTACHMENT:
11447

The following sample(s) waswane submitted and identifiad on behalf of tha client as:

Sampla Dascription » CLASS O ABMAFLEX

SGS Ref No. : GZAFN1TO5006130P001

Styla / ltem Mo . 25 MM SHEET

Manufacturer - ARMACELL (GUANGZHOLU) LIMITED
Cither Info © SEE ATTACHMENT

Sample Raceiving Data . May 04, 2017

Test Perloming Date - May 04, 2017 to Jun 19, 2017

TEST(S) REGUESTED:
Selected test(s) as requasted by the applicant

TEST METHOD(S):
Plaase rafor to next pagais)

TEST RESLULTIS):
Pleasa refar to next page(s)

Signed for and on bahalf of

mmmm«ﬁnhm:]md This decument cannot be used for improper publicity,

without prior written approval of

cafel g o

ﬁnduum%h. mnmh‘ l% " 3 raria
o "%&me e
Frausheni, i rot % [T 5 1]

mT Frovm assrdaing sl B m“m li“lﬁil'-ﬂ' lﬂlﬂ 'I. i | ﬂhm
e |n Pl withast piicr Wm m i o Talficaion #f the connt of

e b s 2w 0 Fris SaEd s 1Efer 2nl p iz Hha BEre pleia) -l-ﬂl-ubhlnlﬂﬂbrnmnm ﬂﬂﬂlﬂlmum -rr" 3 hhfm”“m|n=.-“-imm-ﬂ"mmu alerwisa sialed e

Dibict gt tind. 590000 | (36~ EQISEEE. | BE-S00ERIVSHH  wwewusgmg man oo 0

13 e et Bt P Bzt Earer L e Dt
B 8 SR T R E SR b MEN: 5o | P20 1SEEE. | BE-TVATSH o epchialsgon

«Return to “Technical data” on page 3

Momzerofthe SG5 Group {565 SA)

«Return to “Fungal growth” on page 11

ekl T abeak B aetintlolly oF estitg | Bagastian padl & aeiifale, [aai doslinl ik &1 bk oo D6 PIE) 2387

Tadd v el SM Do i e ag s com
Dbl Gt Tind 59061 | (36-20) E215EEE | E-S0EETSHH  wewusgnq aa. con o1

D2l | et Rt e P g, Etrorn ey e
Iﬁll I8 SR TR E MR e WA Sroesn | - BHSSEE | - TR o egchinadaguan

«Return to “Technical data” on page 3

Momber of tho SES Group (565 S4)

«Return to “Fungal growth” on page 11
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Test Report Mo.: GZHL17050175700T-01 Dase: Jul 12, 2017 Page 2 of 4

TEST RESULT(S):

Antimicrobial activity tast

Test method: With referenca to ASTM G 21-15

Test organisms: Aspargilus brasifiensis® ATCC 0642, Ponicifum funiculosum® ATCC 11797, Aureobasidium
pulivians ATCC 15233, Chastomivm globosum ATCC 6205, Trichodemma virans £ ATCC 9645

Congentration of spores Aating observed growih on

specimens
{spores /mL) {after 28 days)

Test Fungi

Aspergilus brasiensis
ATCC 9B42

Ponicilit/m fUMcWostm
ATCC 11797

Avrcobasidium puliulans

] =
ATCC 15223 1.1x10 0 Grade’

Chastomium glabasum
ATCC 6205

«Return to "Technical data” on page 3

Motas:

1 According to ASTM G 21-15 Standard Practica for Determining Resistanca of Synthefic Polymeric Matenals o
Fungi. observ ed fungi growth rating on the spacimens include:
0—Mona

1 —Traces of growth (less than 10%)

2 —Light growth (10 10 20%)

3 —Medium growth (20 to 607%)

4 —Heavy growth (60% to complate coverage)

2 History name of test onganism

“Historically known as A nigor.

Historically known as P pinopfilum.

“Historically known as Glodadium virens,

3. The microscopel50 X) was usad to confirm the obsan ation.

Rermark: This test report is o supersede Mo, GZHL17050175700T tast report which was issuad on Jun 20, 2017,
And the onginal fest reports {paper and electronic) are invalid.

Linfses piferaics agresd in writisg thie documssi i isseed by e
LLAie L

mrlnr t?quIl‘Hl' Mll\?l'

on wrp unh:l i@ lis Geresl rmlllnn: of Sareics pringesi
a fal. et 1e-m-|

ﬂ-ﬂ'?l\! L] e ﬂ'm 'J ﬂ‘l-lﬁ

?M WH-HIII Elhlmlm densimar] dask ancraii p'ﬂ-lll

fons uulr iha arasction docersin. This decismssal unlulu-r\umdl.

E unsehallned SERenTn, Torgary of [BUSRBEn of the ComviBE of

¥ ba @i e k= i bulesl anlaid ol U b U fbass 3 ecoica ddiled D
wre reisd red Tor 30 dagn onky.

@eibian st & au (Uil e e Saslaa) e B Sk e 6 EE) 2367

Gl e i D 50663 | (-0 ENEEEE | BTN wewigagan.con.a
E IPI . El!#i’!“““l1m HH G063 1 G-D00 B21EEEE | -2 RISE ¢ wpainafisgncn
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«Return to "Fungal growth” on page 11

Test Report

SAMPLE DESCRIPTION:

«Return to “Technical data” on page 3
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Meo.: GZHL17050175700T-01 Diase: Jul 12, 217 Page 4 of 4

Block sampla

sl side

***End of Report™*

mqresd Ir artisg, this dmll Ix isgand by fie Con
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UL 2818

CERTIFICATE

GREENGUARD Gold Certification Criteria for Building Products and Interior Finishes

Maximum Allowable

Criteria CAS Number Predicted Concentration Units
TVOC = 0.22 mgfm?
O F C O M P L | A N C E Formaldehyde 50-00-0 9(7.3 ppb) pagfm?

Total Aldehydes @ = 0.043 ppm
4-Phenylcyclohexene 4994-16-5 6.5 pgfm3
Particle Matter less than 10 pm & 20 pafm?
- 13152-420 1-Methyl-2-pyrrolidinone o B72-50-4 160 pgfm3

Armace II AS Ia Ltd Certificate Number 1j2 CREL
Individual VOCs = E or
1j/100th TLV

A rl I I a -Fl e X ® C | a S S 0 10!28{2015 i 10;28':2019 41 Defined to be the total response of measured VOCs falling within the C6 — C16 range, with resp - to a toluene g

allowsble predicted TVOC concentrations for GREENGUARD Gold (0.22 mg/m’) fall in the range of 0.5 mg/m? or less, as specified in CDPH Standard

GREENGUARD Ry m——

B Thesum of all d normal from through nonanal, plus benzaldehyde, individually calibrated to a compound specific
it standard. Heptanal through nonanal are measured via TD/GC/MS analysis and the ini ydes are d using HPLC/UV analysis.
PRODUCT CERTIFIED FOR Certified
LOW CHEMICAL EMISSIONS S _ _ _ o o
€ Particle emission requirement only applicable to HVAC Duct Products with exposed surface area in air streams (a forced air test with specific test

UL.COM/GG Status
UL 2818
D! Based on the CA Prop 65 Maximum Allowable Dose Level for inhalation of 3,200 pg/day and an inhalation rate of 20 m¥/day

GO LD B Allowable levels for chemicals not listed are derived from the lower of 12 the California Office of Environmental Health Hazard Assessment (OEHHA)
Chronic Reference Exposure Level (CREL) as required per the COPH/EHLB/Standard Method v1.2 and BIFMA level credit 7.6.2 and 1/100th of the

Threshold Limit Value [TLV) industrial work place standard (Reference: American Confy eof Hygienists, 6500 Glenway,
UL 2818 - 2013 Gold Standard for Chemical Emissions for Building Materials, Finishes and Furnishings Building D-7, and Cincinnati, OH 45211-4438).

method) and for wood finishing (sanding) systems.

Building products and interior finishes are determined compliant in accordance with California Department of Public Health (CDPH) Standard Method V1.2-2017 using an Office and Classroom Environment.

Product tested in accordance with UL 2821 test method to show compliance to emission limits on UL 2818. Section 7.1 and 7.2,

@ Environment

L Standardys) or ather with tf between UL and the Certif i "Agreement”).

Thec: - z L Pedark for Products) the production sit he ULE Test Report, i With the temms of the. This Certifioate is valid for La -
@ Environment e graren

L Envi i with ¢ i i L Enmvir ‘and the Certj iveiy “Agreement].
The Certf ider : the UL Envi wark for identified Productis) the production sitefs) covered by the ULE Test Report, i with the terms of the A This Certifcate s valid for the ident] i iance with

the Agreement.

*Certificate is renewed annually. Contact the Technical Services department for the latest certificate.

«Return to “Technical data” on page 3 «Return to “Greenguard Certification Programme” on page 12 «Return to “Technical data” on page 3 «Return to "Greenguard Certification Programme” on page 12
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ROHS

B o 6], o T, op A
AN A ’
A= ﬁg I8 b SG Sou=2ls NAS 1815
: (:'\" i % ‘ : o
e TESTING Yy TESTING
!r"‘ﬂ.lml.-'-.""} " CHNAS L0167 '4"‘J:r.|'ﬂ|-::'l~"‘“\‘ v CHAS LOT6T
Test REPCII'[ Mo. CAMEC 1826492901 Date: 26 Dec 2018 Page 1 of & Test Repﬂrt Mo. CAMEC 1826492301 Date: 26 Dec 2018 Page 2 of §
ARMACELL (SUZHOU) LIMITED Test Resulis :

ZHENXING ROAD, ZHANGJIAGANG ECONOMIC DEVELOPMENT ZONE, ZHANGJIAGANG, JIANGSU

sbicar -
PROVINCE , CHIMNA Test Part Description

Specimen No. 5G5S Sample ID Description
SN CAMN18-264929.001 Black foam wi white printing

The following sample(s) wasiwere submitted and identified on behalf of the clients as : AmaFlex Class 0 Remarks :

(1] 1 ma/kg = 0.0001%
{2) MDL = Method Detection Limit

5GS Job MNo. : CP18-068328 - GZ
Date of Sample Received : 20 Dec 2018

Testing Period : 20 Dec 2018 - 26 Dec 2018 {3) ND = Mot Detected ( < MDL )

Test Reguested - Selected test(s) as requested by client. {4) ™" = Not Regulated

Test Method - Please refer to next page(s).

Tect Rssls Please refer to next page(s). RoHS Directive (EU) 2015863 amending Annex |l fo Directive 2011/65/EU

Conclusion : Based on the performed tests on submitted sample(s), the results of Lead, Test Method - With reference to IEC 62321-4:2013+A1:2017, |IEC 62321-5:2013, |IEC 62321-7-2:2017 , IEC

Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (FBBs),
Polybrominated diphenyl ethers (FBDEs) and Phthalates such as

Bis(2-ethylhexyl) phthalate (DEHF) . Butyl benzyl phthalate (BEP), Dibutyl Test ltemi(s Limnit Unit MOL a01
phihalate (DBP) , and Diisobutyl phihalate (DIBF) comply with the limits as set by T e TR EE

62321-6:2015 and IEC 62321-8:2017, analyzed by ICP-OES , UV-Vis and GC-M5S .

RoHS Directive (EU) 2015/863 amending Annex |l i Directive 2011/65/EL. i ek i 2 o

Lead (Ph) 1000 mgkg 2 8
Mercury (Hg) 1.000 mgkg 2 ND
Hexawalent Chromium (CrvT) 1.000 mg'kg ] ND
Sum of PEBs 1000 makg i ND
Monobromobiphenyl - magikg 5 ND
Dibromobipheryl 5 migfkg 5 ND
Tribromobiphenyl 4 malkg 5 ND
Tetrabromaobiphenyl . migfkg 5 ND
Pentabromobiphenyl - maglkg 5 ND
Signed for and on behalf of s = ohE " .
SGS5-CS5TC Standards Technical Services Co., Ltd. Guangzhou Branch Heptabromobiphenyl = mgikg § MO
Octabromobiphenyl = miglkg 5 ND
Monabromobiphenyl - magikg 5 ND
Decabromobiphenyl - miglkg 5 ND
Sum of PEOES 1000 mgkg x ND
m . YA’ Monobromadiphenyl ether . maglkg 5 ND
Dibromodiphenyl ether - malkg 5 ND
PAmi ) =y Tribromadiphenyl ather - mgikg 5 ND
Approved Signatory Tetrabromodiphenyl ether - mgikg 5 ND
Pentabromodiphenyl ether - magikg 5 ND

aﬁ?ﬂ*ﬁ%ﬂfﬁﬁﬁ-ﬁ. dﬂﬂ-ll'mﬂ 1] Ill.uod ' : lI-ﬁll:l h itn ﬁ:ﬂwﬂlir:f-:r:h;—&dﬁlld ma&ﬂmmw:.rnﬁl E:::ﬂ.clulmﬂ i Ill.ul: ths Crorg i ;m:ﬁ':;;:?ﬂ#;r
Afmriizn & draan f2 he breilabizn of lmb iy irdema i

i T -3
cafion &
i nad thal hmlhnmrir-d Hnngmnhsmm iﬁlﬂﬁﬂiﬂhiﬁﬂurhﬂltﬂlhn ildwh'ih ihe mmu an i draan Go th breitalion of l-Nlll md-mn:n

6108 Ihal IFSrttian SOtAaR o harsan ralacis the Compary's Nadigs ol Mo e of itk -«mmlhn oﬂ- aed witih it in-m of
mEonen

a‘:ﬂ::&m‘;gr&:l mf:"r'fm pEe 4o ki :'.“;"' Clart snz s ‘““"F:: drs em parilss i3 8 Cileni's Inatruciinna, B sy, Tha O u;, aols respcnsbd i g Tttt ale partisn i &
ancagh in full. wisoal priar wiitien aapreval of me Compary, thartzed ey o it coriwt ar "ml'“,,;mmri%"f""“':‘:“ :J'ﬁr;,'"m ',ﬂ ﬁucm“ ,._.',.'“ L . This t""'ﬂm emiant.
appsannce of tha mcl.mirlh uniwwiul and cHendan mwy be mcaind i 1o fulsst achant of tha .I' Urisxz citarwvise statad tha e ey 2

rm o Gl i CotLmierh 1t mIMPATEL # T ars S g Frosbcmtnd 1o Tk AIRSHA- £ I8 1 T s, URkees it s $Eaieg L
muuﬂmn n |mm| Tapor raurum w0 the unpu-m e

muuumnmmmmmmﬂrmgmlh-uunplmlm
” ticing of taating Anep cortificate, phsse sanac us ot valsphons; [§6.755) A7 1443

vilciry af teating Snapectan rapom & certifeate, phesss sons ua st osleshons: (157550087 1441
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«Return to "Technical data” on page 3
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Member of the SGS Group (565 SA)

«Return to "Restriction of Hazardous substances” on page 13
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SGS b 3

g e CMAS LOT6T

Test Report Mo. CANEC 1826492901 Date: 26 Dec 2018 Fage 3of &
Hexabromodiphenyl ether 5 maglkg 5 ND

Heptabromodiphenyl ether - malkg 5 ND

Octabromodiphenyl ether - mg'kg L] ND

Monabromodiphenyl ether - maglkg 5 MND

Decabromodiphenyl ether - magikg 5 ND

Dibutyl phthalate (DBF) 1000 mghkg 50 ND

Butyl benzyl phthalate (BBF) 1000 mghkg 50 ND

Bis (Z-ethylhexyl) phthalate (DEHF) 1000 mghkg 50 ND

Diisobutyl Phihalates (DIBF) 1000 mghkg 50 ND

Motes :

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.1EC 62321 series is
equivalent to EM 62321 series
hitp:lhwww_cenelec.eu/dynfiwaww/f?p=104:30:1742232870351101:::FSP_ORG_ID FSP_LANG_ID:12586
3r.25
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Test Report No. CANEC 1826492501 Date: 26 Dec 2018 Fage 4 of §

ATTACHMENTS
P/Cd/Hg/Cre*/PBBs/PBDES Testing Flow Chart
1) These samples were dissolved totally by pre-conditioning method according o below flow chart.
{Cr® and PBBs/PBDES test method excluded).

| Sample Preparation |
¥
| Sample Measurement |
I
Ph/iCd/Hg I PBEBs/PBDEs l L
L4 L
Acid digestion with Sample solvent ¥ *
microwave [ extraction Monmetallic Metallic
hotplate + material material
* HanEeastion) ABS/PCIPVC | Others v
Filtration Diluticn of Boiling water
T extraction solution extraction
¥ v i- Dissolving by Digesting at +
| Solution | | Residus | | Filtration | ulirasonication 150~160°C e
¥ + 4 ¥ diphenylcarba
1) Alkali Fusion / | aOMS | i : zide for color
Dry Ashing g Separating o | | 4o slopment
2) Acid to v 80°C by get agueous
dissolve | DATA | ultrasonication phase
= T L
H adjustment | —T T ——
| ICP-OESIAAS | | p ] CATA
¥ v I—I
| DATA | Adding 1,5
diphenylcarbazide for
caolor development
¥
| U-\is |
| DATA |
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Afieatian Ta check (b suthemiciey of Wating Anepectan rapan & certificats, plasas cantst ua stosleph one: 15,755 A7 1441
ar mmail: CH.OpschackEan. cam
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SGS %@ ERAS - SGS losith CNAS 1.
: Tes flacrA e

Test Report No. CANEC 1826452901 Date: 26 Dec 2018 Fage & of 6

Test REPDI"I Mo. CAMEC 1826492901 Date: 26 Dec 2018 Page Sof §
Sample photo:

ATTACHMENTS

CANEC1826492901

Phthalates Testing Flow Chart

Sample cutting / preparation

Sample Measurement

Solvent extraction

l CAM1E-264925.001

Concentration/Dilution
bt cldel ot =i il i ek 1 355 authenticate the photo on original report only
1 ==* End of Report ***

Filtration
GC-M3

DATA
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ENVIRONMENTAL PRODUCT DECLARATION (EPD]

&

SINGAPORE GREEN BUILDING PRODUCT

CERTIFIED
ENVIRONMENTAL
SINGAPORE PRODUCT DECLARATION EPD Transparencyv Summa
G R E E N LLCOMTFD p y ry
BUILDING
COUNCIL _
Armacell Asia Pte. Ltd.

(OO PANTY NARME
SINGAPORE GREEN BUILDING S echanical msuaton
PRODUCT CERTIFICATE el Ammafiex® Ciass D
AWARDED TO ST Flexible Elastoneric Foam Insulation made of synthetic rubber, for
Armacell Asia Ltd g e e
Suite No. 60 Jumpstart Business Centre
Flat/RM 01-08 15/F Millennium City 5
418 Kwun Tong Road, Ewun Tong, Kowloon, Hong Kong, Hong Kong ppooucTcatecogy pye  Wiechanical Insulation, Wersion 1.3, UL 2014

(PCR)

FOR THE PRODUCT

Thermal Insulation

ust 23, 2013 - August 23, 2020
CERTURICATION PERIOD e

ATER944121 101 1
DECLARATION NUMABER

PRODUCT BRAMD

Armaflex LIFECYCLE IMPACT CATEGORIES
The environmental impacts listed below were assessed throughout the product’s lifecycle — including raw material extraction
transportation, manufacturing, packaging, use, and disposal at end of life

PRODUCT MODEL

Armaflex Class 0 ATMOSPHERE WATER EARTH

«Return to “Technical data” on page 3

THE PRODUCT HAS BEEN ASSESSED ACCORDING SINGAPORE ’ & é @ ﬁ a
TO THE ASSESSMENT CRITERIA OF THE SINGAPORE G R E E N
GREEN BUILDING PRODUCT CERTIFICATION SCHEME. Ghokbal Waming Cacna Dapl Fhotochamical Acdification Fotential - Etrophication pletion of & bictic phation of &biotic
BUILDING F I 1.3 l ks the ‘Creation Potantil Isthe st of human- | Potartial oo when Rasournce: [Homents) Resourcas (Fossil Fuak)
IT HAS BEEN AWARDED THE RATIMNG : long term chanpes destructionof the fappens when made and wlertothe eduction  refers to the deoeasing
P RDDUCT in ghobal weather m‘hmltm suniight rects with refes i the derrease e Increged of awailable non- Failabilty of non-
pattems — incuding larper, shikis the | hyceocarbons, niirogen. | In pH and Incresse in algae growth In renewable imoures, renewable crbon-
S"‘!' g e o ) tempesature and earth from ulirviolet coiide=, and volatile ackdty of oo, lakes, lake=s, biocking such as metaks and bered compounds, sach
o Y tion — radiation that's organk compaunds, rivers, and streams —a the undenwater gases, that we found s ofland coal, due to
- % that e camed hammiful to ife, @used 1o produce a typeof phenomenon that penetmtionof sunlight | on the periodic tabie hasrman acovy
by increased byhuman-made air airpollution inownas | pollutes grouncwater neederd o prodisce of dements, dusio
concentrations of polistion. Mo, and karmre aguatic ife. and resultingin | uman activity
Dirgctor ((( E:mhnmegnﬂh Ih.-mufql.nﬂt
SGEC Pre Ltd EXCELLENT —_—
o
Certificate Number Origanal 12sue Date Laal Revision Dake Walkd Till !
$E8F 2018-1573 15 November 2018 13% November 2020 " iy i e A L
& rocozen 5 CFC-11eg 5g C2Hd =g kg 202 eq rg oS
1 kg of Insulation material without Tacing with a buliding s=rvio= (e of 60 years
vGood v Very Good v Excellent «'v'» Leader FUMCTIOMAL UMIT - ®
The use and relance on this certificate is subsect to the terms and condstions of the Singapore Green Bulldang
Product Certification Scheme. Revised certificates may also be issued at the dizcretion of the Couwncil.
The certification status may be venfied at the Singapore Green Buikling Council website (www.sgbc.sal,
(:) Environment

«Return to “Singapore Green Building Product certification” on page 14

«Return to “Technical data” on page 3

«Return to “Environmental product declaration” on page 14
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Environment

MATERIAL CONTENT
Material content measured to 1%.
COMPONENT MATERIAL AVAILABILITY MASSE ORIGIN

Rubar and Palymers 2

Fllers and pigmers P

Blowineg agent 12

Vilcanization system, addltives, piasticizers =

Flame retand a2

All data and technical information are based on results achieved under the specific conditions defined according to the testing standards referen-
ced. It is the customer’s responsibility to verify if the product is suitable for the intended application. The responsibility for professional and correct
installation and compliance with relevant building regulations lies with the customer. Armacell takes every precaution to ensure the accuracy of
the data provided in this document and all statements, technical information and recommendations contained within are believed to be correct at

ADDITIONAL ENVIRONMENTAL INFORMATION RECYCLING OR REUSE the time of publication. By ordering/receiving product you accept the Armacell General Terms and Conditions of Sale applicable in the region.

Please request a copy if you have not received these.

PRE-CONSUMER RECYCLED CONTENT ®
© Armacell, 2019. ® and ™ are trademarks of the Armacell Group and is registered in the European Union, United States of America, and oth
POST-CONSUMER RECYCLED CONTENT * countries. Microban® is a registered trademark of Microban Products Company. UL, the UL logos and the UL mark are trademarks of UL LLC®
EMESIONS GREENGUARD Gold 2013. LEED®, and its related logo, is a trademark owned by the U.S. Green Building Council® and is used with permission.

WATER CONSUMPTION 00189 | ArmaFlex Class 0 | ArmaFlex | TechSheet | 102019 | APAC | EN MASTER
ENERGY STANDARDS CERTIFICATIONS

ASTMCEH
RENEWABLE ENERGY Six 3B My g3 . 4

GBI 17734
MON-RENEWABLE ENERGY ELR- R 7227 M -

BS 476 Part 847 - Class 0 Rafing o ABOU | ARMACELL

]
FM 424 sac
ULZB18 e

MANUFACTURER CONTACT INFO

As the inventors of flexible foam for equipment insulation and a leading provider of engineered foams, Armacell develops
S innovative and safe thermal, acoustic and mechanical solutions that create sustainable value for its customers. Armacell’s
P ni:swnﬂernmeﬂ.m products significantly contribute to global energy efficiency making a difference around the world every day. With 3,100
R employees and 24 production plants in 16 countries, the company operates two main businesses, Advanced Insulation and
Engineered Foams. Armacell focuses on insulation materials for technical equipment, high-performance foams for high-
tech and lightweight applications and next generation aerogel blanket technology.
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