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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

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.
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TECHNICAL DATA

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.

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 8, -20 +/-0 +20 +40 [°C] Tested according to GB/T
conductivity 10295, GB/T 10296, ASTM @
A, € 0.032 0.034 0.036 0.039 [W/(m-K] C518, EN IS0 8497
Water vapour diffusion resistance
Water vapour diffusion u > 10,000 Tested according to GB/T
resistance factor 17146-1997, DIN EN 13469, @
DIN EN 12086
Water vapour permeability <1.96x 10" g/(m-s-Pa)
Resistance to water
Water absorption by vacuum < 10% Tested according to GB/T @
17794
Water absorption by volume <0.2% Tested according to ASTM @
C1763
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.
Mechanical properties
Resilience after compression > 70% Tested according to GB/T @
relief 6669-2001




Weather and UV resistance

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.

Health and environment

Antimicrobial behaviour Built-in Microban antimicrobial product protection in sheets.
Fungal growth No fungal growth is observed. Tested according to ASTM
G21
Health aspects Free of fibre and formaldehyde. Tested according to UL2818-
Low volatile organic compounds (VOC), and total aldehyde. 2013

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

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

olololloilo

Other technical features

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

Storage Material shall be stored in dry, clean rooms at normal relative humidity (50% to 70%) and
ambient temperature (0 °C to 35 °C).

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

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
within 3 days of installation.

«Return to “Technical data” on page 3




TECHNICAL GUIDANCE // 5

THERMAL CONDUCTIVITY

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

= =

=

// Requirement

Due to its low
Thermal conductivity, also known as the k-value, refers to the rate of steady-

state heat flow through a unit thickness of a unit area of a homogeneous therm_a!' :
material, induced by a unit temperature increase. Using Fourier's law of heat conductivity, \
conduction, the thermal conductivity of the test material is calculated. The H ArmaFlex Class 0 I
lower the value, the better the insulation property of the material. \\\\ offers excellent //’
// ArmaFlex Class 0 performance insulation
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

e The national standards in China, often referred to as GB standards, are developed for technical requirements.
GB/T 10295 is equivalent to the IS0 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 C518 defines the measurement of steady-state thermal transmission through flat slab specimens using a
heat flow meter.

o ENISO 8497 is 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
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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.

Water vapour permeability is defined as the amount of water vapour that passes ArmaFlex Class 0
through unit thickness of a material, in unit time under a given pressure. Materials has a natural_[y high
with very high resistance to water vapour transmission will have very low
permeability values.

p-value and does
not require any

\

apour barrie

AN =

// 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




A material is classified as Class 0 according to the UK Building regulations for fire safety if it is:
composed throughout of materials of limited combustibility, or
a Class 1 material (classified if the material passes the Part 7 test] which has a fire propagation index (I} of not more
than 12 and sub-index [i,) of not more than é.

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:
Time at which the flame front crosses each vertical reference line
Maximum extent of flame spread during the first 1.5 minutes from the
start of the test
Maximum extent of flame spread during the whole test (i.e. 10 minutes or
less, where applicable)
Time (and distance) at which the maximum flame spread reached.

The flame spread at 1.5 minutes and the final flame spread results are then

Figure 1: Test chamber for BS476 Part 7 fire

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

215 25 455 25

265 25 710 25

M lw N

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 Product sub-category

Building materials Flat building materials

Relevant test method

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

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
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Grade Test method Criteria
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
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, 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
GB/T 8626 Flame spread Fs < 150mm within 20 seconds
Time of ignition 15 seconds No flaming droplets / particles observed for 20 seconds
B, 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
UL94 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 C l'ass O

does not

// ArmaFlex Class 0 performance |
ArmaFlex Class 0 achieves V-0 rating. See the test report on page 41.

generate flaming
dropl
// Equivalent test standard A\

o ASTM D3807 is the ASTM-equivalent test method to the UL94 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
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 P Buree v
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 44.

FIRE PERFORMANCE (MARINE)

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




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 45.

RESILIENCE AFTER COMPRESSION RELIEF

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 53.

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 56, ArmaFlex Class 0 passed the test with less than 10% water absorption performance in a
vacuum.

WATER ABSORPTION BY VOLUME

Test standard
standard specifies the test method for thermal insulation materials to evaluate its water absorption
performance in liquid water. In this test, the sample is fully submerged in water for 2 hours under isothermal conditions.

«Return to “Technical data” on page 3
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// Requirement
Water absorption of the material by volume should be less than 0.2%

// ArmaFlex Class 0 performance
As reported from page 77, ArmaFlex Class 0 passed the test with less than 0.2% water absorption volume.

FUNGAL GROWTH

ASTM G271 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
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

0 Specimen remained free of fungal growth. NO fungal grOWth
1 Traces of growth on specimen (less than 10%). .

2 Light fungal growth on specimen (10 to 30%). 1S Observed on

3 Medium fungal growth on specimen (30 to 60%) . Arma Fl-eX ClaSS O.
4 Heavy fungal growth on specimen (60% to complete coverage) even at 50X

magnification.

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

page 59.

GREENGUARD CERTIFICATION PROGRAMME

// Test standard

UL 2818 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.

«Return to “Technical data” on page 3




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?
Total aldehydes < 0.1 ppm
Particle matter < 10pym (PM10) < 0.05 mg/m?

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 from_ Indoot 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 63.

RESTRICTION OF HAZARDOUS SUBSTANCES

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 Substance Maximum allowable limit
Cadmium (Cd) <100 ppm Polybrominated Diphenyl Ethers (PBDE) < 1000 ppm
Lead (Pb) < 1000 ppm BIS (2-Ethylhexyl) phthalate (DEHP) <1000 ppm
Mercury (Hg) < 1000 ppm Benzyl butyl phthalate (BBP) < 1000 ppm
Hexavalent Chromium (Cr V1) <1000 ppm Dibutyl phthalate (DBP) <1000 ppm
Polybrominated Bipheyls (PBB) < 1000 ppm Diisobutyl phthalate (DIBP) < 1000 ppm

ArmaFlex Class 0 performance
The test results for ArmaFlex Class 0 on page 65 shows that it complies with the RoHS directive.

«Return to “Technical data” on page 3




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 §|NGAPORE
list of assessment criteria covering the five key areas of Energy Efficiency, Water Efficiency, REEI <I
Resource Efficiency, Health & Environmental Protection and Other Green Features. BUlLDlNG

Products are rated and scored accordingly to the stipulated criteria Depending on the P
assessed environmental qualities of the product, it is awarded a rating ranging from 1-tick to SG BC
4-ticks (Good to Leader). JI
EXCELLENT
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

224 Leader 1

ArmaFlex Class 0 performance
ArmaFlex Class 0 is rated Excellent and the certificate is available on page 71.

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




In 2009, Armacell became the world’s first manufacturer of flexible technical

insulation materials to carry out LCA and publish EPDs.

// Use of these documents

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.

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
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GB/T 10296
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GB/T 17146

«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. 7191146701-MEC16/B-YWA/PIC
dated 27 Sep 2016

Mois: This report ks Issued sobjert to the TesSng and Cerffcafon Reguisfons of the TOW 200 Group and the )
Gereral Terms and Conditions of Buness of TOW S0D B35 Fie Lid. n addBon, this report |s govemed by the P5B Singaparne

lerms set out within this report.

Choose certainty,
Add valua.

SUBJECT:
Fire propagation test on Armacell no.: "PCY-135-2016", Dimension: “06-099", Product

name: “Armaflex Class 07 Thermal Insulation material bonded on one face of an
approximately 1mm thick steel plate submitted by Armacell Asia Pte Lid on 13 Sep

2016.

TESTED FOR:

Ammacell Asia Pie Lid

1 Kim Seng Promenade
#12-01

Great World City East Tower
Singapore 237994

DATE OF TEST:

25 Sep 2016

PURPOSE OF TEST:

To determine the Index of Performance of the material when it is exposed to the
conditions of the test specified in British Standard 476 : Part 6 - 1989 + A1 : 2009
“Method of test for fire propagation for products®.

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

c{":'lxlll.:" i LA IErmEnA  LA-EAses T nooh movisl e e Seen parfared in sxoriecn i e
ﬁ LA- X0 oems LA-E0 P Iorsiorys b o de P Sngmpae Conancil
| RETE AXOPDERE  LAOMOL - Snomos Loy Aoredaton Gcwere TmbwUslbrdion renes
ST Lﬁﬁm{ LA-X00 s LA-EN3D8S0 ot SAC-SEMGLRS Aoywilied” it Aapal we ndl indoced i S S0
’E,:',-‘,‘.‘\\;}_? AC-SINGLAS SMGLAS AeoredBalion Scwcue by o ity
TUW 500 P58 Wl
Labormtory: Phone : <£5-6885 1333 Regional Head Office:
T S0 PSE P, Lid. Fax: ~E5-E77EEETD TUN S0 Asia Pacific Pee. Lad.
Mot Sciance Park Drve Evmail: enqureshnsudeshag 1 Scimmce Park Drfn, £12-01
Sngapore 11321 “-“mﬂ_‘ Singapore 11622
Co. Reg - 19500265TR o Page 1 of &
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Test Report No. 7191146701-MEC16/B-YWA/PIC
dated 27 Sep 2016

PS8 Srgapors

DESCRIPTION OF SPECIMENS:

Six pieces of specimen, said to be Armacell no.: *PCY-135-2016", Dimension: “06-
099", comprised of a FEF — Flexible Elastomeric Foam Pipe or duct insulation
product called "Armaflex Class 0" consisting of elastomeric foam made of synthetic
rubber (Gmm 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 fo 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 prior 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 minuie 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
i A
{r I';_”K

W

Page 2 of §
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dated 27 Sep 2016

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

follows:

5 =

and sa

where S

B

B¢

In computations only the positive value of

«Return to “Technical data” on page 3

t:3 Bs'@c t=‘TD @s'@c
z y S2=FL
t=05 10t t=4 10t
t=20 B5-0c
E :
t=12 10t
59 +5z ¥ 53

Index of performance for each of the specimens tested and 54, 52
and s; are sub-indices

= Time in minutes from the origin at which readings are taken.

= Temperature rise in deg. C for the specimen at time, t

= Temperature rise in deg. C for the calibration sheet at time, t

B -0,
was used.

10t

"’}}m oy %

Page 3 of &
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Test Report No. 7T191146701-MEC16/B-YWA/PIC
dated 27 Sep 2016

PSE Sirgapone
RESULTS OF TEST:
The following test results were obtained for each specimen tested:
Sub-Indices Index of Performance
Specimen 59 Sz S3 S

A 44 2T 0.6 7.7

B as | 22 04 6.1

C as |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 particular conditions of test; they are not intended to be the sole criterion for
assessing the potential fire hazard of the product in use.

!

W
LA L

Ye Wint Aung
Associate Engineer

Fire perty
Mechanical

Page 4 of &
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Test Report No. 7191146701-MEC16/B-YWA/PIC
dated 27 Sep 2016

400

Calibration Curve

350 1 werassanses Mean Specimen Curve

300

250

200

150

TEMPERATURE RISE (deg C)

100

TIME{min)

FIGURE 1 : COMPARISON OF MEAN SPECIMEN AND CALIBRATION CURVES

B
il
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Test Report Mo. T191146701-MEC16/B-YWA/PIC
dated 27 Sep 2016
A0

PSA Srgapare

Piaaze note that this Report is izsusd undsr e following terms :

1. This repon appies to the sample of e speciic productiequipment gven al the time of its tesing/'calibration. The results are not used 1o
indicate or imply that they are applicable 1o ofner similar ilems. In agdifion, such results must nol be used to indicate or imply that TUW SUD
PSE approves, TecommEnds of endorses the manufaciarer, supplier or user of such productiequipment, or that TUW SUD PSB in any way
*guarantzes” the later performance of e produclequipment. Unless ofherwise stated in this repor, no tests were conductsd o determine
lang 1erm effects of using the specific productisquipment.

2. The sample’s mentioned in this report Sfare subminedsupplsdimanufaciured by the Clent TUW SUD PSE therefore assumes no
responsibiity for the accuracy of informaton on the brand name, model number, ongin of manufaciure, consignment or any information
supDlied.

3. Mothing in this report shak be intespreled to mean that TV 50D PSE has verfied of ascertained any endoesement of Manks from any oiher
tesiing aumonity or bodies that may be found on that sample.

4. This report shall not be reproduced whaly of in parts and ng refesence snall be made by the Cient o TUV S0D PSB of 10 the report of results
fumished by TUV SUD PS8 in any adverisements or Saies promaotion.

5. Unless olhenwise stated, the tests wene carmied out in TUV SUD PSS Pte Lid, Nou1 Science Park Drive Singapore 118221,

July 2011

Page & of &
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BS 476 PART 7

Test Report No. 7191142282-MEC16/B-YWA/PIC
dated 25 Jul 2018

General Terms and Condltions of Business of TOW 500 FIS Pie Lid. In addion, this report Is govemed by the P5E Singepare
term: set out within this report
Choose certaimty,
Add valua.

Hode: This report ks lssued subject fo the TesSmg and Cerffca@on SegulaSons of the TOWV 300 Group and the

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 Lid
on 08 Jul 2016.

TESTED FOR:

Amacell Asia Pie 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 matenals fo
support the spread of flame across its surface and to classify the surface according to
the test given in British Standard 476 ; Part 7 . 1997,

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

Avenue 10, Singapore 639134
b
MY

"'in.!.-"""a LAEweimens  LAENPORSAS  The s et e e e e v in o e e B
{..\_ —"’_,.-’-: LA-EPAOnF  LAEORGEAE ol oowdision ande B Sipeoors Acreision Soundl.
ACCBEDTED  |UkADmEE  UADIRONSL speciorsCalbesSons Tk reed ol SAC-SNGLAS Aoraiisl ik
=$_"‘_:"'-_r_ LAFCRATORY LA-ZOPA0ENG  LA-OMDMSA0 B Feport e it incided in e SAC-SRGLAS deomiiaton Schedule o
: ‘:“:q'-;\.ﬁ' AC-SINGLAS o Syt
TUV SuUD P58 e
Laboratory: Phaone : -65-6385 1333 Fegional Head Oiffice:
TUY 500 PSE Pae. Lid. Fam: +ER-ETTEESTD TN 50D Asia Pacific Pre. Lsd.
K1 Science Park Drve Evmail: enqunesfiba-sud-petag 1 Ecience Park Drive, 21201
Singapore 113221 W Anesudosteg Singapare 113221
Co. Rieg - 193002657 TWEE Page 1 of 5
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Test Report No. 7191142282 -MEC16/B-YWA/PIC
dated 25 Jul 2016

PS8 Sngapore

DESCRIPTION OF SPECIMENS:

Nine pieces of specimen, said to be Armacell no.: “PCY-108-2016", Dimension: “06-
095", Product name: “Armaflex Class 0" Thermal Insulation material bonded on one
face of an approximately 1mm thick steel plate comprising of FEF — Flexible
Elastomeric Foam Pipe or duct insulation product called “Armafiex Class 0" consisting
of elastomeric foam (6mm thick) made of synthetic rubber, each of nominal test size of
885mm x 270mm were submitted. As declared by test sponsor, the bulk density of the
Elastomeric Foam was said to be 45kg/m®. The overall thickness of the specimen was
found to be approximately Tmm. As declared by test sponsor, the manufaciurer was
said to be Amacell (Guangzhou) Ltd.

TEST PROCEDURE:

Prior to test, the specimens were prepared and conditioned in accordance with
paragraphs 5.3 to 56 of the standard and secured to a specimen holder as

described in paragraph 6.3.

Six specimens, backed with calcium silicate board, were tested with the glastomeric
foam face exposed to the specified thermal radiation from the apparatus described in
paragraph 6.1 of the standard. The intensity of the radiated heat incident on the
specimen varies with distance from the hotter end, so that when the specified
calibration panel is mounted.in the place to be occupied by the specimen, the
iradiance of the radiometer is as given in Table 1. The test was ferminated when the
flame front reached the 825mm reference line, or afier 10 minutes has elapsed,
whichever is the shorter.

Table 1 : Irradiance Along Horizontal Reference Line on the Calibration Board

Distance along reference line | Iradiance KWim®

from inside edge of specimen

holder

mim | spedified min. | max.
75 325 350 330
225 21.0 20.5 215
ars 14.5 14.0 15.0
525 10.0 8.5 10.5
a5 7.0 6.5 1.5
BZ5 | 5.0 4.5 5.5

| A

b,
Y

Page 2 of &
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Test Report No. 7T191142282-MEC16/B-YWA/PIC
dated 25 Jul 2016

RESULTS OF TEST:

Specimen No. 1 2 3 4 5
Spread of flame at

first 1% minutes (mm) " " 1 e i
Distance (mm) Time of spread of flame to indicated distance
(minutes * seconds)
Start of flaming nil nil il nil nil nil
75 - - - - - -

185 - - - - - -

B35
Time of maximum
spread of flame - - - - - -
(minutes » seconds)
Distance of maxinmum
spread of flame (mm)
Comments Mone

Page 3 of 5

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




36 // TECHNICAL GUIDANCE

Test Report No. 7T191142282-MEC16/B-YWA/PIC
dated 25 Jul 2018

PS8 Srgapors
Classification of Surface Spread of Flame
Classification Spread of flame at 1.5 min. Final spread of flame
Limit {mm} Limit for one specimen in Limnit Limnit for one specimen in
= _sample (mim) . ijoin) sanple i) |
Class 1 185 165 + 25 1685 165 + 25
Class 2 215 215+25 455 455 + 45
Class 3 285 285+ 25 710 710+ 75
Class 4 Exceeding the limits for class 3
CONCLUSION:

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 pariicular 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 ciate Enginesr

Fire perty
Mechanical

Paged of 3
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Test Report No. 7191142282-MEC16/B-YWA/PIC '
dated 25 Jul 2016 @

PSH Srgapors

Pigass note that this Report ia izsusd under the following terms :

1. This report appiies 1o the sample of he speciic productequipment gven at the fime of its tesing/'calibration. The resulis are nod used 1o
indicate or imply that they are applicable %o ofmer similar iems. In addifion, such results mus1 nol be wsed to indicate or imply tat TUW SUD
PSS approves, reCcommands of endorses the manufactures, supphier or usar of such productiequipment, or that TUW SUD PS8 in any way
“guarantees” the later performance of e productiequipment. Uniess otherwise stated in this repor, no tests were conducted 1o determing
long 1erm effects of using the specific product'equipment.

2. The sample’s mentioned in this repor Siase subminedisuppisdimanufaciured by the Client TUV SUD PSE therefoee assumes no
respansibility for the accuracy of information on the brand name, model namber, ongin of manufaciure, consignment or any iMormation
supplied.

3. Nothing in this report shall be intespreled to mean that TUV SUD PSE has venfied or ascertained any endorsement or marks from any other
tesing auihonity or bodies that may be found on that sample.

4. This report shall nat be regroduced whaly of in parts and no reference shall be made by the Cient to TOV 500 PSE of 10 e report of results
furmished by TUV SUD PS8 in any adverisements of saies promotion.

5. Unkess othenwise stated, the tests were caried outin TUV SUD PS8 Pie Lid, No.1 Science Park Drive Singapore 118221,

Judy 2011

Page5aof 5
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GB 8624
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SGS

Test Report

ARMACELL (GUANGZHOU) LIMITED

l-,:"l" | II|"rl|-_l

S LT
EASSY _aN
iacws CNAS &
iy ugl® Chas Lstr
No. SDFS2102000813FF Date: Mar.01, 2021 Fage 1 of 3

GUANGQIAD , SHILOU TOWN , PANYU DISTRICT , GUANGZHOU CITY , GUANGDONG PROVINCE CHINA

511447

Sample Description
Armacell test number
Itern Mao.
Manufacturer

ARMAFLEX CLASS D JP
QPY-036-2021

THICKMESS 25MM

ARMACELL (GUANGZHOU) LIMITED

The abowve data and information was [/ were submitted and identified on behalf of the client 5G5 is not
responsible for the authenticity, integrity and results of the data and information and / or the validity of the

conchusion.
5G5S Ref Mo. GZHLZ 10200451107
Sample Receiving Date Feb.189, 2021

Test Performing Date

Feb.19, 2021 to Mar .01, 2021

Test Result Summary

Test(s) Requested Result{s)
UL 24-2020 Clause 8 Classification: V-0
Summary:

1. For further details, please refer to the following page(s}.

Signed for and on behalf of
Shunde Branch
SG5-CS5TC Co., Ltd.

Adle

Ada Liu
Approved signatory
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SGS

Test Report No. SDFS2102000813FF Date: Mar.01, 2021 Page 2 of 3

TESTS AND RESLULTS

Test Conducted:
UL 84-2020 Clause 8. 50W (20 mm} Vertical Burning Test; V-0, V-1, or V-2

Conditioning:
Set 1({Initial): Temperature: (234+2)°C; Relative Humidity:(50+10)%; Duration: 168h;
Set 2{Owven Aging) Temperature: (T0+2)°C; Duration: 188h, Duration of room ternperature coofing time: 4h

Acceptance Criteria:

-0 -1 -2
Afterflame time for each individual specimen tyor t2 =10s =30s =30s
Total afterflamne time for any condition set (t1 plus tz for the 5 specimens) =50s =250s =260s
Afterflame plus afterglow time for each individual specimen after the ;
second ﬂanF:E applk:gljon {tot+ ta) i = et o
Afterflame or afterglow of any specimen up to the holding clamp Na Mo Mo
Cotton indicator ignited by flaming particles or drops Mo Mo es

Retest Provision:

If only one specimen from a set of five specimens does not comply with the requirements, ancther set of five
specimens is to be tested. In the case of the total number of seconds of flaming, an additional set of five
specimens is to be tested if the totals are in the range of 51— 55 seconds for V-0 and 251 — 255 seconds for V-1
and V-2. All specimens from this second set shall comply with the appropriate requirements in order for the
material in that thickness to be classified V-0, V-1, or V-2,

Test Results:
1 - & SUM VWhether the aﬂ:er'.ﬁa_me- or y _Whe‘ther_ the cotton )
HNa. (sec) | (sec) | (sec) | it=t3) afterglow of any specimen up | indicator ignited by flaming
; : i to the holding clamp particles or drops
1 0 Ju] L] i} MO NO
2 1] 1 1] 1 NO MO
Sett 0 1 i 1 NO NG
4 1] 0 1] 1] NO NO
5 0 4] [ 1] NGO MO
SUM [i] 2 Fige 3t 2 S
1 0 1 0 1 NO MO
2 0 1 0 1 NO MO
3 0 1 0 1 WO MO
et 4 0 Ju] [0 1] NO MO
5 0 1 1] 1 NO MO
SUM u] 4 - Fix 4 =
Conclusion:

The specimen complies with the requirement of the W-0.

WUriaga olherwn agmed In wriing, (hia documeat Iy ieswsd By & hn Company aubiect do 18 Generd Candiions ol fervica prinied
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apnaninecs nl his A vianelid sl alfardnis ey ha prosscded in B bl st agiael Vi s | idens Alharalis aimias) fha
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SGS

Test Report No. SDFS2102000813FF Date: Mar.01, 2021 Page 3 of 3

SAMFPLE INFORMATION AND FICTURES

Specified size of sample: 125 £5mm=13.0 £0.5mm, thickness=13mm
Actual size of sample:  122mm=13.0mm=13mm

Test sample

"**End of Report™*
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FACTORY MUTUAL (FM) APPROVAL

Certificate of Compliance

This certificate 1s 1ssued for the following:

NH/Armmaflex. Armaflex Class 0 and Armaflex Class 1

Prepared for:

APPROVED —

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

To venfy the availability of the Approved product. please refer to www._approvalguide com or www roofnav.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.

1 & A ;
4 Lo € Sk

Cynthia Frank
VP - Mauager of Maleials
FM Approvals

FM Approvals e

«Return to “Technical data” on page 3 «Return to “Fire performance (FM Approved)” on page 10
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FIRE PERFORMANCE (MARINE]

DNV-GL

Certificate No:

EC-TYPE EXAMINATION MEDBOODO4AV
CERTIFICATE (MODULE B)

Application of: Directive 2014/90/EU of 23 July 2014 on marine equipment (MED), issued as "Forsknft
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 Inw'ﬂam:-sprﬂd 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.
Issued at Howik on Z018-10-22

- - 3 for DNV GL AS
DNV GL local station: 3
China South NB @ sl s T D

a o= balmi of
Approval Engineer: = ;
Karolina Kusmider HNozified Body Roald Varheim
No.: 0575 Head of Notified Body

The mark of monformity may only be aMxed to the above type approved squipment and 2 Manufaduness Decaration of Confonmity
issund when the production-survellance madule (D, € or F} of Annex B of tw MED is fuly compled with and cortroied by a writben
nspection agrosnent with a Notified Body. The prodiat Habdity rests with the manufactaner of his representative in aooerdanos with
Directive 2004/50/EL.

This comiflcate & vaild foo equipment, which & @oform (o the aporoved trpe. The manufactuner shal inform DNY GL &S of ey
changes to the appinvis equipasent. Ths cEtifizate remains valid uniess sespanded, withdrawn, recalled or cancelled.

Should the: specified regulations o standards be amended during the validty of this certificate, the proded is to be re-approved
B baing placed on bosrd & vessel to which the amended regulations o standards apply.

L= Foimmn endie: MED 201 NOR Rewision: J047-07 . AL G M Fage 1 of 2
£ DHY GL 2014, DMV GL and the Horlron Sraphic e bademarks of DHY GL &S

ok

«Return to “Technical data” on page 3 «Return to “Fire performance (Marine)” on page 10
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Job Id: 344.1-004019-4
Certificate Mo: MEDBOODO4AV

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

Mominal 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 on cold service pipeweork / fittings for refrigeration system everywhere anboard,
and for pipework, fittings, air ducts and tanks insulation in carge areas, mail rooms, baggage reoms and
refrigerated compartments 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 preduct is to be supplied with its manual for its installation, use and maintenance.

Type Examination documentation

Test reports Mos, FT13164 and FT13155 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).

Form eode: MED: 201.ROR Rewision: 2D17-07 e v gl oom Fage 2 of 2

«Return to “Technical data” on page 3 «Return to “Fire performance (Marine)” on page 10
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DNV-GL
P M =yt 2 s Certificate No:
QS - CERTIFICATE OF MEDDO0001KC
ASSESSMENT - eC (MODULE D)

Application of: Directive 2014/90/EU of 23 July 2014 on marine equipment (MED), issued as "Forsknft
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 D in the directive 2014/90/EU and regulation {EU)} 2018/773.

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

- __ for DNV GL AS
DNV GL local station: L-'" \’H, gy Sgred By, Hofl, dhpasd
China South NB |} ""I' I Locwtion: D84 GL Hewik, Horesy
2 IT-C:;.'"_“:_;:' an bl of
Approval Engineer: ' Virhel
: Roa m
Karolina Kusmider Notified Body
Mo.: 0575 Head of Notified Body
0575 vyyy 0575:  Rotified Body number underaking quaity suresillanoe
yyyy:  The year in which the mark s affioed
The product abikty rests with the menufamurer or Bis repeesentative n scoordance sith Directise 10 14,507 B0
This cestilcate authorizes the manufaciurer bn conjunction with the wvalid EC Type Examination |[Modae B) Certificate]s) of the
i equipment listod befoee to afx the Mark of Confomsity [wheeimank) to the product described hensin.,
This cestifcate loses ks validity if tve manalachwresr makes any changes o the approwed guality system which hase not been
notifted to avd agresd with the notified body named on e certificabe.
Q This certificate remains valid uness suspendsd, withdrasn, ecalled or cancelied,
e The Hanufeiurer has o apply for pedodical aedes to verily the maintenance and applicabion fo the quality system ewery 13
T mankhs.

Foimmn endie: MED 211 NOR Rewision: J047-07 . AL G M Fage 1 of 2
£ DHY GL 2014, DMV GL and the Horlron Sraphic e bademarks of DHY GL &S

o5
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Job Id: 344.1-004029=-4
Certificate Mo: MEDDOOOO1KC

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 | Motified | USCG
Examination Body approval
Certificate Mo. MNo. number
Class 0 Armaflex’ MEDEOODOSAV 2023-09-15 | 0575 N/A

Places of production

1.Armacell {Guangzhou) Limited, Guangiao, Shilou Town, Panyu, GUANGZHOU, China

Form eode: MED: 211.ROR Rewision: 2D17-07 e v gl oom Fage 2 of 2
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APPROVAL FROM HONG KONG FIRE SERVICE DEPARTMENT

H OB R FIRE SERVICES DEPARTMENT
H—E ﬁ R % #t, % E-j LICENSING & CERTIFICATION COMMAMND
WEOE, 2 OB O Ventilation Division
’ " e 5F, FIRE SERVICES HEADUHIARTERS BUILIMNG
L L %S o 1 Homg Chury Rost,
M E T'sam Sha Teui East, Kawloon,
liang Kong
MK Owkef:  FPR(LC) 31614
AR Your Ref: AALNT66
HEWH P 2367 3206
w el Ni, 2733 1557

21 July 2017
Armacell Asia Ltd.
Room 1501-08. Millennium City 5
418 Kwun Tong Road
Kwun Tong, Kowloon
Hong Kong
(Artn.: 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 SGS-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 WLMBEE AND DATE SHOULD: RE QUGTEDR I REFEREMCE T THIS LETTER
i ok i al % T u

«Return to "Technical data” on page 3
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Test Reports
{cont.)

Test Standards

Test Results

Application

Remarks

SHL/MM

f)
gl
h)
i}

@)
b)

a)
b)

2.

Mo, GZHL 17010009320T of 22.1.2017
No. GZHL 16110505320T of 2.12.2016
No, GZAHL 170100093407 of 22.1.2017
No, GZHL 1T7020038570T of 20.2.2017

BS 476: Part 6: 1989 + Al: 2009
BS 476: Part 7: 1997

Fire Propagation Index

For the specimens : [ == 12, §j<=6
Surface Spread of Flame

For other specimens: Class |

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

a)

k)

)

Mo assessment was made on the density and toxicity of
smoke generated by the product under fire conditions as
that are not our requirements.

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

FileCode: armacel| armaflex class 0 2007072 dog

«Return to “Technical data” on page 3
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PSR 1AOE
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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
HOMNG KONG
Product: Themal Insulation Materals
Brand Name: Armafiex
Model(s): Armaflex Class 0
Product Detalls: Elastomeric foam bonded on a steel place

Foam Density: 40kg/m?® - E0kg/m?
Foam Thickness: Gmm — S0mm
Bukk Density: 221kg/m? ~ 1166kg/m*
Testad on the foam face

[Rating: Class 0)

Standard(s): BS 476-6-198941:2008
BS 476-7:1987

Country of Origin: People's Republic of China

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

Issued on: 2018-03-27 M

PSR Singapc:'e

Vice-Fresident [Cerification Department)

Valid until: 2023-03-26 TUW SUD PSE
Page 1 of 2

This Certdicate is part of & full repart and showld be read in conjunction with if. This Cerificade remaing
tha property of TUY S00 PSB Pre Lid and shall be returned upan request. The use of this Cemificate is

subjscted to TUY SUID Group Tasting and Certificaticn Regulsl LIV SUD PSE Pte Lid (FSE)
Gaoneral Terms and Conditions of Business and PSB Product Lisi schema [PLSI Application Faci
Shaot. The manufactsres 1a solely respongible ToF compliance aRy product that has 1he same
designation as the product type-tested. Persons ralying an this Carfificate should verigy its walidity by
checking TOV GO0 PEE'S wahsito at wiww,tuv-sud-pab,sg

Tl 5000 PSE Pta Lid« 1 Scsance Park Drive - Sin papore 11621

«Return to “Technical data” on page 3
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PRODUCT LISTING SCHEME
APPENDIX

TO CERTIFICATE OF CONFORMITY NUMBER: CLS2 18 03 80741 005

Date of lssue 2 2018-03-27

lssued To : Armacell Asia Limited
Suite Mo 60 Jumpstari Business Centre
Flat/RM 01-08 15/F Millennium City 5
418 Kwun tong Road
Kwun Tong
HOMNG KOMNG

Test Report (s) 2 T191028108-MEC1 2/2-YWA
7191142282-MEC16/B-YWA/RIC
7191146701-MEC16/A-Y'WA/PIC
T191146701-MEC16/B-YWAPIC

Chavi}

Wice President (Cerfification Depanment)
Page 2 of 2 Tuwv SUD PSB

Amandmants or additions to this appendix other than those authorised by TOW SUD PSB Pte Lid render Lhe
appendix nvalld,

«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
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«Return to “Technical data” on page 3 «Return to “Resilience after compression relief” on page 11
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«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 "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
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«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 Dato: Jul 12, 2017 Page 10f4

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

The following sample(s) waswane submittad and identifiad on behalf of the client as:

Sampla Dascription : CLASS OABMAFLEX

SGES Bei No. - BZAFN1TOS006130P004

Stylo / liem No. : 25 MM SHEET

Manufacturar - ABMACELL (GUANGZHOU) LIMITED
Other Info . SEE ATTACHMENT

Sample Raceiving Date . May 04, 2017

Test Parforming Date . May 04, 2017 to Jun 19, 2017

TEST(S) REQGUESTED:
Salected tesi(s) as requested by the applicant

TEST METHOD{S):
Please refor to naxt pagais)

TEST RESULTI{S):
Pleasa refer to next page(s)

Signed for and on bahali of
Guangzhou Branch,
SGS-CETC Lid

\-H". %

(]
- = 1.;'4._'!.{"'

Johnny Lee
Approved Signalory

This test report refers only to the sample(s) tested. This document cannot be used for improper publicify,
without prior written approval of the SGS.

Limns pi ey
el e e nrlqm-l-:r il
s o

Abfanilan i -n-lp.ll-lhl Ihlll.lnl of bt Ildun x
MFH’ et bt o e O Imlmﬂulﬂl'ﬂmllmwﬂﬂl
i-HI&UIHIMHﬁIm!*ﬂMﬂl AnpranehE e

o L ByR Ml-lﬂ III
L= Irmuu.bl Fron assrdaing sl Halr alican us Ill. arascton doouTsain -uu.mul :mlbtlu-mmdl.ud
I o scecpl [0 Al withawl plor writes saproeal of tha E s ied ateration, Ts o el CorviREL OF
w B4 tereta xf Lhis deurmen] 1 ualalsl i efandens muy plmmn ru-lulnl.nuu. n—.unuu A erin Hali s
i, -’WI'-IF-!W ez sheamin B s lldlbr!{lll.l lmul.
"\. Amveretbai To otk - [FIE 1 d e, e d & uE b fin-FiE) Bt
T m | Gl
|12k [t D 5906 | 6000 E2SEEE. | BE-D0ERITTHH  wwewuseg ma.oon oV

_;SPI o] EE!#H—EEHMMNM HI  GA06ED | - ESHER | Pe-2NEEE v s chindsgcon
Momeer cfthe SGS Group {555 SA)

«Return to "Technical data” on page 3 «Return to “Fungal growth” on page 12
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Test Report Mo.: GZHL 170501 75700T-01 Date: Jul 12, 2017 Page 2 of 4

ATTACHMENT:

AarAbaA T el s Lshiy o bl 1 b [re— Pl oo Bl bk S by ] [P RART
i TR ar eee . CHOD e ol ag 8. oare
T e S e L1 |t P e, Ecur Dot o gt 190601 | -0 B 5SS 1 S-S g rous con.on
i b T Iqul -8 R R NI e MRS Si06EY | PN B21SOEE | JR-EMETHIS @ wmshinaffegaon
¥

Momterof tho 565 Group (BGS 58)

«Return to “Technical data” on page 3 «Return to "Fungal growth” on page 12
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Test Report Mo.: GZHL17050175700T-01 Date: Jul 12, 2017 Page 2 of 4

TEST RESULT(S):

Aniimicrobial activity tast

Test mathod: With reference to ASTM G 21-15

Test organisms: Aspargifus brasifensis® ATCC 9642, Poniclfum fumicuiosum® ATCC 11797, Aweobasidium

puliulans ATCC 15233, Chaetomium globosum ATCC 6205, Trichodorma virens® ATCC 9645

Concentration of spores Haling Ewhsa_rﬁ:rgsl owih on
eqeiin gt} (afier 28 days)

Test Fungi

Aspargilus brasmensis.
ATCC oe42
Paniciium funicilosum
ATCC 11797
Avrcobasidium puliulans
ATCC 15233
Chastomivm globasuim
ATCC 6205
Trichadarma virens~
ATCC 9845

1. 1x10" 0 Grade®

Motes:

1. According to ASTM G 21-15 Standard Practica for Determining Resistance of Synthefic Polymeric Matenals o
Fungi, obsarved fungi growth rating on the spacimens includa:
0—MNona

1 —Traces of growth (less than 10%:)

2 —Light growth (10 1o 30%)

3 —Madium growth (30 to 503

4 —Heavy growth {50% to complate coverage)

2 History name of test onganism

“Historically known as A niger.

Historically known as P pinophilum.

“Historically known as Glodadium virens.

3. Tha microscope(50 X) was usad to confirm the obsan ation.

Remark: This test report is 1o suparseds Mo, GZHL17050175700T test ropon which was issuad on Jun 20, 2017.
And the original test reports {paper and elecironic) are invalid.

A S ety MM gtet . S1CS | B8 S} IS {2 owagmpsimscnetin
BE SR FAEREMERBRE M Giea | PORISES | BRI ¢ el

Mombarof iho SE5 Group {565 SA)

«Return to "Technical data” on page 3 «Return to “Fungal growth” on page 12
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Test Flepurt Mo.: GEHL17050175700T-01 Dato: Jul 12, 217 Page 4 of 4

SAMPLE DESCRIPTION: Block sampla

2581 side

***End of Report™*

sgreasd ir wrtian shis doo e

m-m.r t\qi:umnm il ﬂm- al g

Ju-rmn. In Zrwam iz 1ha mitalion of Esbility |uumnqum
H lo-ﬂ L F"ICI"‘I'-\'.H- Wlﬁ‘fﬂl PO SARERS T L Compa

& irmruchon u\l?:lr:.'i (R ng-_

Fananciiog nunnm-hg il B o duced

et In full, withast piod writin ap |u.m‘?wr¢ lll.l'-hﬂﬂr\--u !lrw-‘-:"-vn l!;rrr [ ww 1-r GRS EE o
vk o Tk Sselatane 13 KAV ATC] g sliaraiats may b pm’u-mhu Ia e halesl axieal of e fev. Lnkass alerssa sialsd e

r-nhimmhhhrl-pﬂr-f--udpbh i e retadnad for 30 cdaya o
Vg | bnaguiian el & aiifale, [ s Gaateal s 80 b b (B PRE) 818

Amve et ban [T aivmak o
[EIENTELT. -'\'I|I||1|'|

1% Fid Easun Uk [zl D 5900053 | [BE-200 ENEEEE. | BE-00 NPT weeginan con o
[FE . ':EEE#H'EEH&!“I.H_!I li! G061 FE-D0 R21SEEEE 1 -2l AR ¢ mﬂmﬂm

Moemzer of tho SGS Group {568 5A)
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UL 2818

CERTIFICATE

OF COMPLIANCE

Armacell Asia Ltd

ArmaFlex® Class o sobaboss-sibabuss
GREENGUARD Certificate Period

PRODUCT CERTIFIED FOR Certified
LOW CHEMICAL EMISSIONS
ULCOM/GG Status
UL2RIR

UL 2818 - 2013 Gold Standard for Chemical Emissions for Building Materials, Finishes and Furnishings

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

Froduct tested in accordance with UL 2821 test method to show compiliance to emission imits on UL 2818, Section 7.1 and 7.2.

@ D

UL investigated representotive samples of the igentiffed Products} to the identified Standaras) or other requirements in accordance with the agreements and any applicable program service temms in ploce between UL and the Certifioate Hodder [rolisctively
“Agreement ). The Certificate Hodder is authomzed to use the UL Mark for the identified Products) manufactuved at the production site(s) covered by the UL Test Report, & i with the terms of the A This Certificate is walid for the identified
there i i with the Agresment.

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

«Return to “Technical data” on page 3 «Return to “Greenquard Certification Programme” on page 12
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GREENGUARD Gold Certification Criteria for Building Products and Interior Finishes

Maximum Allowable

Lriteria CAS Number Predicted Concentration Units
IVOU = 0.22 mgfmé#
Formaldehyde £0-00-0 a (7.3 ppb) palm?
Total Aldehydes = - 0.043 ppm
#-Phenylryclnhexene #994-160-5 6.5 jigfm3
Particle Matter less than 20 pm« - 20 pgfm3
1 Mcthyl 2 pyrrolidinonc o 872 50 4 160 pgfm?

2ja CREL
Individual VOCs ® = or -
1frooth TLY

(8} Dafinad tn he the tatal respanse nf measurad UOCs falling within the £& — (16 range, with respansas calibrated ta a toluens surrngate Mavimim
allowable predicted TVOC concentrations for GREENGUARD Gold (0.22 mg/m?) fall in the range of 0.5 mg/m? or less, a5 specificd in COPH Standard

Method v1.2.
B The sum of all normal ydes from fore hyde through nonanal, plus benzaldehyde, individually calibrated to a compound specific
standard. Heplana thrvugh nonanal are measursd vis TOAGC/MS snalysis and the s yiles e 1 using HPLC/UV analysis.

1 Particle emizsion requirement only spplicable to | IVAC Duct Products with exposed surface area in sir stremms = forced mir test with specific test
method) and for wood finishing (sanding) systems.

™ Bayed un Uhe CA Prop 65 Masinmum Alluwelile Duss Level fur inhalation of 3,200 pgfday and an inlalation 1 ste of 20 mfday

B Allowabla lavals for chamicals not listad are derived from tha lowsr of 12 the Calfornia Office of Environmental Health Hazard Assessmant {DEHHA)
Chronic Reference Doposure Level [CREL} as required per the COP1/CH LD/Stendard Method v1.2 and DITMA level credit 7.6.2 and 1/100th of the
Thresheld Limit Value (TLV] industrisl work place standard {eference: American C: of G ial [Fygienists, G500 Yo
Bullding D7, and Cindnnatl, OH 45211-4438).

@ @

UL investigated representmtive samples of the identified Product{s) to the identifed Standarals] or other requirements in eccondance with the agreements end any appiicablie progrom service terms in place between UL and the Certifioate Holder [collectively
“Agreement 7. The Certificate Holder is authonized to vse the UL Mark for the identified Product{s) manufactived at the production site(s) covered by the UL Test Report, & e with the terms of the A This Certificate is valid for the identified
there i i with the Agresment.

«Return to “Technical data” on page 3 «Return to “Greenquard Certification Programme” on page 12
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Test Report

.-.\..._\‘\:"‘_7_/,.#‘!.: A rI-I*llii._tu]

iacas CNAS wn
F TESTING

% ﬁ ~all® s Lot

MNo. CAMEC1826492501 Date: 26 Dec 2018 Page 1 of 6

ARMACELL (SUZHOU) LIMITED
ZHENXING ROAD, ZHANGJIAGANG ECONOMIC DEVELOPMENT ZONE, ZHANGJIAGANG, JIANGSU

PROVIMNCE , CHIMNA

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

SGS Job Mo. :
Date of Sample Received :
Testing Period :

Test Reguested :
Test Method :

Test Resulis :

Conclusion :

Signed for and om behalf of

CP18-068328 - GZ
20 Dec 2018
20 Dec 2018 - 26 Dec 2018

Selected test{s) as requested by client.
Please refer to next page(s).

Flease refer to next page(s).

Based on the performed tests on submitted sample(s), the resulis of Lead,
Mercury, Cadmium, Hexavalent chromium, Polybrominated biphenyls (PBBs),
Polybrominated diphenyl ethers (FBDEs) and Phthalates such as
Bis(2-ethylhexyl) phthalate (DEHF) . Butyl benzyl phthalate (BEP), Dibutyl
phihalate (DBP) , and Diisobutyl phihalate (DIBP) comply with the limits as set by
RoHS Directive (EU) 2015/863 amending Annex | o Directive 201 1/65/EU.

S3GS5-C5TC Standards Technical Sernvices Co., Ltd. Guangzhou Branch

Dotk Yors

Dirk vang
Approved Signatory
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«Return to "Technical data” on page 3

Wember of tha 5GS Group (SG5 SA)

«Return to "Restriction of Hazardous substances” on page 13
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-.~I. 'l".l'-I 2
W
£ \“""'” % [ B 1
ik CNAS -
: T TESTING
'4-;::.;_’?::13“ “-’ CHAS LOTET
Test Report No. CANEC 1826492901 Date: 26 Dec 2018 Page 2 of §
Test Resulis -

Test Part Descri

Specimen MNo. 5G5S Sample ID
SM1 CAM18-264529.001
Remarks :

1) 1 mg/kg = 0.0001%

{2) MDL = Method Detection Limit
{3) ND = Not Detected | < MOL |
{4) ™" = Not Regulated

Description

Black foam wi white printing

RoHS Directive (EU) 2015/863 amending Annex 1l io Directive 2011/65/EU

Test Method - With reference to IEC 62321-4:2013+A1:2017, IEC 62321-5:2013, IEC 62321-7-2:2017 , [EC
62321-6:2015 and IEC 62321-8:2017, analyzed by ICP-OES , UV-Vis and GC-M5 .

Test ltem(s
Cadmium {Cd)
Lead (Pb)
Mercury (Hg)
Hexavalent Chromium (Crivl}
Sum of PEBs
Monobromobiphenyl
Dibromobiphenyl
Tribromobiphenyl
Tetrabromobiphenyl
Pentabromobiphenyl
Hexabromobiphenyl
Heptabromobiphenyl
Ociabromobiphenyl
Monabromobiphenyl
Decabromobiphenyl
Sum of PEDEs
Monobromodiphenyl ether
Dibromodiphenyl ether
Tribromadiphenyl ether
Tetrabromodiphenyl ether
Pentabromodiphenyl etiher

'l'lml in H{ M‘lel priar wri

At

il gl iy rlmujrdaﬂmbn.nql
refus shon n |mm|| mpM Ll Gy B3 1 SamPle(s] Laame,

e e - it

Limit  Unit MDL [Lik)

100 mgikg 2 ND
1000 mgkg i -]

1000  mghkg 2 ND

1000 mghkg g8 ND

1.000  mglkg . NI

- maglkg 5 ND

5 maglkg 5 ND

- maglkg 5 ND

- mag'kg 5 ND

- maglkg 5 ND

- maglkg 5 ND

z maglkg 5 ND

- maglkg 5 ND

- maglkg 5 ND

5 maglkg 5 ND
1000  mghkg 2 ND
- mag'kg 5 ND

- maglkg 5 ND

- mg'kg 5 ND

z maglkg 5 ND

- maglkg 5 ND

Urlpgx misrsice d in ., Hhiz dacumasni i nnssd by the wuhjsct @ i f-ln-'pl Condiinra of Seraics privied
‘9".' !I ki) faf sheciron i i desarranta,
o iy, mamm g Slatin faaiian 'N{."*Wﬁ.'? g
mlﬂ il hrmlhnmm-d M‘Hhﬁmﬂilhﬁ- iﬂr':i‘f‘g“ﬂ umﬂrﬂlhﬂ ild'\khh "'I in-l'ud'

i'n inatructions, H nl':?: lhl Il ‘h il L
feeaclisn o klfﬂm ul Ullt g ilhl w"‘ﬂ"ﬂ i e

o
L rariy e lll-'llllﬂ ar ﬁm o tha cartet or
g mmuu Beat ciar hﬁw

iha rw. Urises oltarwiss stariad the
gt rapar B Esrifcsts, phisss somest s ol slesho e (15755 RAT 1441
e T EI06RY 1 G- E21EEEES 1 [B5-CD| 3AITEIT]  www SEroug corruEn

L N Hﬂxﬁﬂﬁﬂll““1ﬂ

WEIA: 51063 | PG-20 ENBEESE | (G20 ANMET) o sgschinafsgs oon

«Return to "Technical data” on page 3

Membar of tha S5 Group (565 SA)

«Return to "Restriction of Hazardous substances” on page 13
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Test Report

Test Item(s)
Hexabmmodiphenyl ether
Heptabromediphenyl ether
Octabromodiphenyl ether
Monabromodiphenyl ether
Decabromodiphenyl ether
Dibutyl phthalate (DEF)
Butyl benzyl phthalate (BEF)
Bis (2-ethylhexyl) phthalate (DEHF)
Diisobutyl Phthalates (DIBF)

Motes :

Mo. CANEC 1826492201

TECHNICAL GUIDANCE // 67

S, A
= < A 160 FL U
sk CNAS :x,

o ‘ CHNAS LOT6T

Date: 26 Dec 2018 Fage 3of &

5 matkg 5 MD
c matkg 5 ND
- mg'kg 5 ND
. matkg 5 MND
- malkg 5 ND
1000 maolkg 50 MD
1000  malkg 50 MND
1000  maolkg 50 MND
1000 maolkg 50 MD

(1) The maximum permissible limit is quoted from RoHS Directive (EU) 2015/863.1EC 62321 series is
equivalent to EM 62321 series
hitpalfwww. cenelec.eu/dynfweww/T?p=104:30:1742232870351101:::FSP_ORG_ID.FSP_LANG_ID:1258%
37.25
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Test Report No. CAMEC 1826492901 Date: 26 Dec 2018 Fage 4 of §

ATTACHMENTS
Pb/Cd/Hg/Cre+/PBBs/PBDESs Testing Flow Chart
1) These samples were dissolved totally by pre-conditioning method according 1o below flow chart.
{Cr¥* and PBBs/PBDEs tesl method excluded).

| Sample Preparation |
¥
| Sample Measurement |
|
P/Cd/Hg PBEBs/PBDEs l cr*
¥ i 4
Acid digestion with Sample solvent ¥ *
microwave | extraction Monmetallic Metallic
haotplate + material material
+. Cnnpe::ltraﬁm.f ABS/PCIPYVEC | Others v
Filtration Dilution of Buoiling water
T extraction solution extraction
+ ¥ + Dissclving by || Digesting at 4
i i ey ultrasonication 150~160°C
| Solution | | Residus | | Filtraticn | Adding 1.5-
¥ ¥ I ¥ diphenyicarba
1) Alkali Fusion / | sOMS | o ; zide for color
Digesting at 5 to
Dry Ashing na Eperaing development
2) Acid to ¥ 80°C by getsaeons | L
el | DATA | i phase

U-Vis.
i ; —
H adjustment | R —
IGF-OiSI'MS | | [ J+ DATA

| DATA | Adding 1,5
diphenylcarbazide for
color development
¥
| UN-Vis |
v

| DATA |
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PRRLTE SROWT I LS s a0 niler any D0 L sampleds | Lead .

Atimatian: Ta chieck 1 suthaniloiyg af Wetlng Sespectian pepan & cerilficale, s oo mest oe s ssleshnns; [B8-T95 A7 1441
arwnuil: CRDes conckiEaEn.cem

1 moomert D SI06RS 1 [96-20) E215EE55 | {5-COEATTIT W R .
Pl - B F R EEENER R 1T B S106A3 | -0 E2IBEESS | M-SO)ANITEIE o sgachinesisge oom
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Test Report Mo. CANEC 1826492901 Date: 26 Dec 2018 Page 5of &

o'

ATTACHMENTS
Phthalates Testing Flow Chart

| Sample cutting / preparation

| Sample Measurement

reits ol
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e-\.\,-'\. N .-'-2: A ||:|-q,'J__._.J
AN e
facsk CNAS »»
| £ f/"",;__:\‘x\ rd v TESTING
S CHAS L0167

Test Report No. CANEC 1826492901 Date: 26 Dec 2018 Page & of 6

Sample photo:

CANEC1826492901

CAMN1E-264529.001

535 authenticate the photo on original report only
=** End of Report ***
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SINGAPORE GREEN BUILDING PRODUCT

SINGAPORE

GREEN
BUILDING
COUNCIL

SINGAPORE GREEN BUILDING
PRODUCT CERTIFICATE

AWARDED TO

Armacell Asia Ltd

Suite Mo. 60 Of Jumpstart Business Cenfre,

Flat'Rm 01-08 15/F Millennium City 5

418 Kwun Tong Road.Kwun Tong, Kowloon, Hong Kong
Singapore Hong Kong

FOR THE PRODUCT

Themmal Insulation

PRODUCT BRAND

ArmaFlex

PRODUCT MODEL

AmmaHex Class 0, Tube insulation: 6mm, 9mm, 13mm, 19mm, 25mm,
32mm, 40mm, 50mm,Sheet insulation: 6mm, 9mm, 13mm, 16mm,
1Ellmm 25mm, 3ﬂmm 32mm, 35mm, 40mm, "50mm

THE PRODUCT HAS BEEN ASSESSED ACCORDING

TO THE ASSESSMENT CRITERIA OF SINGAPORE
GREEN BUILDING PRODUCT CERTIFICATION SCHEME.
IT HAS BEEN AWARDED THE RATING:

SINGAPORE

GREEN
BUILDING
PRODUCT

SGBC
Divecr N

SCEBC Ple Ltd EXCELLENT

s <"
P -F.-Lf_ §

Certificate Mumber Original Issue Date Revised Date Valkid Till
SGBP 3835 07 December 2020 - D& December 2022

YGood yVery Good ¥ Escellent v Leader
The use and rellance on this cenMcate Is subject io the fems and conditions of the Singapore Green Bulldng Product
Ceriification Scheme. Revised cerfificates may also be I6sued at he discretion of the Coundil. The certification siatus may be

«Return to “Technical data” on page 3 «Return to “Singapore Green Building Product certification” on page 14
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SINGAPORE

GREEN
BUILDING
COUNCIL

wertfied at the Singapore Gre=n Bullding Councl webelte [www.sgbe.sg).

«Return to “Technical data” on page 3

«Return to “Singapore Green Building Product certification” on page 14
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ENVIRONMENTAL PRODUCT DECLARATION (EPD])

CERTIFIED

ENVIROMNMENTAL
PRODULT DECLARATION

MILCOMERD

COMPANY MAME

PRODCUCT HAME

PRODUCT DESCRIPTION

PRODULT CATEGDRY BULE
(PR} VERSIDN

CERTIACATION PERDOD

CECLARATION MNLM EER

EPDTYPE

DECLAREDY
FUNCTIONAL UNIT

Armmacell Asla Ple Lid

AmmaFien Class 0

EPD Transparency Summary

Flexible elastomernic foam solution for HYAC applications such as air
conditioners, chilled water systerms and air ducts.

Part A Life Cycle Assessment Calculation Rules and Report
Standard 10010, Wersion 3.2

Reguirements,
Part B: Machanical,

and Acoustic Insulation Product

Specialty, Therrmal,
EPD Requirements, UL 100710-03,version 1.0
October 1, 2020-Ociober 2025

4739125188.101.1

[#] proou

)T SPECIAIC

1m2 for Mon-piping appiications

GREEN BUILIHMAG QLA IRCATIONS

LEED'wg. Building Produd: Disdosure and

Optimization - EPDs, Dptian
ASHRAE 185 Matersal Compliance

&:‘aﬁrﬁ Compliane
Dinbes 35121

REFERENCE SERVICE LIFE (FAPPUCABLE) 10 YIS

LCA SOFTWARE - VERSION

Smafro 8

IMPACT ARSESSMENT METHOD +

WERSION

LIFEC‘I’CLE IMF‘A.CT EATEGDRIES

CML-IA (baseline)

D INDUSTEY AVERAGE

2 ervironm=2n! mpacts fisted DEsOW Were 25585 .'-’-'d._'-' Lfe INDOHRCES Poductsan phna ragie Jietmp
ATMOSPHERE WATER EARTH
Ghobal Czons Dapletion Photochamicl Coone aodification Potental Potential | Dsplation of Ablotic Dvaplation of Ablotic
Potontial refers 1o Potential b the Craation Potential sthessuliofbwman- | ooours when scesve {Fossil Fuals)
hmmdumﬁ dessruction of the h when e emissions and nurients Gee efers tothe reduction. | refers tothe decrerng
n weather CROne 50 reacts with mfers tothe decrease increared Erowth of aailablenon- ailabiity of non-
pattems that are layes, shiskixihe | hythomrbom, nitrogen | npHand indesse in hhlﬂ.ﬂiﬁgﬂm e resourees, b crhon-
crnd by incyeosed earth faom ulaviokt maides, and woktile ackdty of ooean, bies, undenwater penstration | such 2 metas, that s | bosed s, such
mecEnirations of that’s meganic compounds, o | rhers, and s - of sunbigivt needed to found on the perindic | as.0d and mal, dusin
rrenhouse gases in haemful boiife, creed prodhee ar poliuting proundvater | peoduce moypen and tableof elements, due | human actraty
the simosphere. by human-made ar known 25 smog, and harming agquatic rm.dﬂnhhﬂwmuf tio brumain acthity
poflution. 3 aquatic
g kg CO-Eauk. kg CRC 11-Equiv. kg O y-Equite. kg EO>-Soui. kg N-Equiv. kg SrEquie. ()
; 4 BEE+00 284207 12803 22602 [.0E02 6. 6REDG6 B.EIE+I
kg CO—Eoul. kg R11-Sgqui. kg Ethere-Equiv. EQ S0, Soui g POrEguiv. kg StrEquie. L]
Environment
© 2018 UL Environment

«Return to “Technical data” on page 3

«Return to “Environmental product declaration” on page 14
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@ Environment
& 2018 UL Ervircnment

MATERIAL CONTENT

COMPONENT MATERIAL AVAILABILTY MASSE ORIGIN
Blowing agent Hon-Renewable 13%
Fillers and pigments Non-Renswablz %
Flame retander Non-Renewable I
Rubber and polymers. Non-Renewable 4%
Vulcanisation system additives, plasticsers | Non-Renewable I
ADDITIONAL ENVIRONMENTAL INFORMATION RECYCLING OR REUSE
PRE-CONSUMER RECYCLED COMTENT 0% Mone
POST-COMSUMER RECYCLED COMTENT 0%
WL EMISSIONS -
WATER COMSUMPTION B.04E-[4 {m3)
EMERGY STANDARDS CERTIFICATIONS
REMEWAEBLE ENERGY 219 %= | 2.80Es00 M ASTM C534 r ]
EN 14204 @ w
MON-RENEWABLE ENERGY 9781 % | 1.25E:02 MU GRT 17784 e i
B5 476 Part 847 - Class 0 === T
FM 4024 - i
MANUFACTURER CONTACT INFO UL Ze1g e ——
PHOME +65 6681 0540 FrEtel ;
EMAIL info_singapore@armracell.com :
WEBSITE wnanaamnace] com

@ 2018 UL Environmsent
wienw UL comiemvironment | emironmentiul com

Tha Isbermiicn arsssisd harsn e ssTrrany of L W IS0 BT PO cartfas by L. Piaans visk wew ul comsmimamant i dowsicad fa bl [P0
1L, % UL lage, mre UL cartication mark ans fademarka of UL LLE. A3 of: racs s 5 proparty of Sl reas st oanans
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EPD Transparency Summary

PRODULT HAME

PRODUCT DESCRIFTION

Requirements,
FRODLICT CATEGORY RULE Part B: Mechanical,

[PLE}: VERSIDN

CERTHACATION PERIDD

DECLARATION NIMBER 47387125188.101.1

EPDTYPE

DECLAREDY
FUNCTIOMAL LINIT

GREEN ELILDING QUALEICATIONS
LEEDvwy. Buthding Prochuct Dischosure and

Ammiacell Asla Pie Lid
AmaFien® Class 0

Flexible elastomernic foam solution for HYAC applications such as air
condiioners, chilled water systerms and air ducts.
Part A: Life Cycde Assessment Calculation Rules and Report

i Standard 10010, Version 3.2
Specialty, Thermal, and Acoustic Insulation Product
EPD Requirements, UL 1001003 wersion 1.0

October 1, 2020-Ochober 1, 2025

PRODUT SPECIAIC D INDUSTHY SVERAGE

1m for Piping applications

Matertal Compliance
Optimization - EPs, Dptian Diches 35121
ASHRAE 15 Matertal Compliance MAHE Material
REFERENCE SERVICE LIFE (FAPPUCARLE] 10 YEdis
LCA SOFTWARE « VERSION LS
IMPALT ASSESSMENT METHOD +
VERSION CML-IA (baseline)

LIFECYCLE IMPACT CATEGORIES

The ervironmentai Impacts listed below were assessed through the produects production phase {cradle w ESte impacis]
ATMOSPHERE WATER EARTH
Gcbal' Oeons Depletion Photochamical Caona | Daph of Bblotic Dapletion of Ablotic
Potonttal refer o Potental b the Craation Potortsal mthe ssubt ofburran- | oours when secesae s cusros & y {Fossil Fuak)
hmcﬁmgn destruction of the: h when made emizsions and nuirienks caee refers tothe reduction. | refers (o the deceasing
n weather CRone su ety with sefeers fo the decrease mlxgm of awsilable non aaihbirty of non-
pettems that ane e shickithe nitmgen | inpH and inree in i Lk, the renewa bie resournes, rensvwabie @rbon-
e by incoered earth fom uEmvick=t ey, and vokiie ackditty of ooears, ks, undenvates penctration | such a5 metals, that aee | bersed compounds, such
oo nirtions of radation that's ganiconmpounds, t | rivers and sbeams— of sunlght meedesd to found on the perindic | a0l and mal, dueto
preEnhouse gases in hawrmnfud to e, coured produe ar poliiiing poundwartes | peoduce aoypen and table of elements, due | hurnan acthety
the stmogphese. by human-made air Inown 25 smog. and harming aguatic rmdﬂnhluﬂ!buuf tio b actity
pailution aqLatic
?‘ kg COEnul. kg CFC 11-Souv. kg O - Equile. kg ECo-Soul. kg N-Equiv. kg Sh-Equhe. (L)
2 HZEHDD 1.TTEd7 T.TEE-D4 1.36E02 S442-03 4. 01E-D6 S4B+
kg COoSquk. kg R1-Squiv. kg Ethere-Equiv. kg B0 Equiv. g POy-Equv. ki Sb-Equte. 1]
Environment
© 2018 UL Emvironment
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@ Environment
& 2018 UL Environment

MATERIAL CONTENT

COMPONENT MATERIAL AVAILABILITY MASSH ORIGIN
Blowing agent Non-Renewable 13%
Fillers and pigments Non-Renswable %
Flame retander Non-Renswable 3%
Rubber and potymers Non-Renswable 24%
Vulcanisation system addifives, plasticsers | Non-Renewable I
ADDITIONAL ENVIRONMENTAL INFORMATION RECYCLING OR REUSE
PRE-COMSUMER RECYCLED CONTENT 0% MNone
POST-CONSUMER RECYCLED CONTENT 0%
VL EMISSIONS -
WATER CONSUMPTION 5 15E-14 (m3)
EMERGY STANDARDS CERTIFICATIONS
RENEWAELE ENERGY 210 = | 1.88E.00 M ACSTM 0534
EM 14304
MON-REMEWABLE ENERGY 97B1 = | 752E+M MU GRIT 17704
BS 478 Part G&7 - Class 0
FM 4324
MANUFRACTURER CONTACT INFO UL 2818
MAME Ammacell Asia Pre Lid
PHOME +65 8581 0540
EMAIL info_singapore@anmacell.com
WEBSITE wweLammace] com

@ 2018 UL Environment
wienw. UL .comiervironment | emvironmentul.com

The i=brmeton sresamed harsn & e ssmman of inta ' 150 1402 -compdant TP corsfac oy UL Pasas visl www Ul corUermimsmant o dowsiced tha fal [P0
UL e UL lzge, are UL cartdie pien merk ors rndemarks of UL LLC . &0 otha msion B £58 preparty of Saie reasscshv caman
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ASTM C1763

Test Report No.: GZHL21040153130T Date: May 14, 2021 Page 1 of 4

ARMACELL (GUANGZHOU) LIMITED
GUANGIAD, SHILOU TOWHN, PANYU DISTRICT, GUANGZHOU CITY, GUANGDONG PROVIMCE CHIMA

511447

Sample Description : ARMAFLEX CLASS O

Armacell Test Mo, D QP -102-2021

ftem Mo : 25mm THICKMESS

Manufacturer : ARMACELL (GUANGZHOU} LIMITED

A5 above test item and its relevant information regardimg to the submission are provided and confirmed by the
applicant. 5G5S is not liable to sither the test fem or its relevant information, in terms of the accuracy. suitability,
reliability or'and imtegrity accordingly.

553 Ref Mo, : GZIMZ2104022483MR

Sample Receiving Date T Apr 28, 2021

Test Performing Date D Apr 28, 2021 to May 14, 2021

Test Performed : Selectad tests) as requested by applicant

Test Result(s) : For further details, please refer to the following pags(s)

Signed for and on behalf of
S5E5-C5TC Standards Technical Services Co., Lid. Guangzhou Branch

rlll'u
: lTT"

Arthur klak
Authorized Signatory
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Test Report No.: GZHL2040153430T Date: May 14, 2021 Page 2 of 4
Summary of Results:
Nao. Test ltem Test Method Result Conclusion
Water Absonption b ASTM C1763-20
1 o 0.04% f
iolumne Procedurs B

Mate: Fass : Meet the requirements;
Fail : Dizes not mest the requirements;

' Mot Apply to the judgment.

Criginal Sample Photo:
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RN I-ﬂnjumlzg::‘mg{ Nhu[l i %ﬁm far i utmdxﬂmm
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Test Report

Test ltem: Water Absorption by Volume
Sample Description: Foam
Test Method: ASTM C1753-20 Procedurs B
Test Condition:
Sp=cimen: 304mm = Z04mm = 25.8mm
Imimersion condition: 23 T, 2h

No.: GZHL21040152120T

TECHNICAL GUIDANCE // 79

Date: May 14, 2021 Page 3of 4

Lab Environmental Conditton: 2322 T, 50 5% RH

Test Result

Test item

Test Result

Water Absorption by Vaolume

0.04%

Mote: Water Absorption by Volume, % = Percent by Weight = Material Density! Water Density

Test Photo:

Parmarell® Chica0  prmafllc®

ﬁ

Dwuring test
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Test Report No. GZHL21040153130T Date: May 14, 2021 Page 4 of 4

Equipment Informiation:

Mext Calibration
Equipment hiodsl Equipment Ma. Calibration date o
ate
Elzctron Balanz=s JJRO00A GZMR-PL-EO0TR 2020-08-18 2021-08-17
Straight Steal
iy S00mm GIMR-FL-EDIT-10 20210113 202201-12

“'End of Beport™
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All data and technical information are based on results achieved under the specific conditions defined according to the testing standards
referenced. Despite taking every precaution to ensure that said data and technical information are up to date, Armacell does not make
any representation or warranty, express or implied, as to the accuracy, content or completeness of said data and technical information.
Armacell also does not assume any liability towards any person resulting from the use of said data or technical information. Armacell
reserves the right to revoke, modify or amend this document at any moment. 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. This document does not constitute nor is part of a legal offer to sell or to contract.

At Armacell, your trust means everything to us, so we want to let you know your rights and make it easier for you to understand what
information we collect and why we collect it. If you would like to find out about our processing of your data, please visit our Data
Protection Policy.

© Armacell, 2022. All rights reserved. ArmaFlex® is a trademark of the Armacell Group.

00189 | ArmaFlex Class 0 | ArmaFlex | TechSheet | 012022 | APAC | EN MASTER

ABOUT ARMACELL

As the inventors of flexible foam for equipment insulation and a leading provider of engineered foams, Armacell develops
innovative and safe thermal, acoustic and mechanical solutions that create sustainable value for its customers. Armacell’s
products significantly contribute to global energy efficiency making a difference around the world every day. With more than
3,000 employees and 24 production plants in 16 countries, the company operates two main businesses, Advanced Insulation
and Engineered Foams, and generated net sales of EUR 591 million and adjusted EBITDA of EUR 120 million in 2020.
Armacell focuses on insulation materials for technical equipment, high-performance foams for high-tech and lightweight

applications and next generation aerogel blanket technology.

For more information, please visit:
www.armacell.com

®

@armacell

ArmaFlex



http://www.armacell.com

