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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.

ArmaFlex Class 0

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.

INTRODUCTION

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. 

USING THIS DOCUMENT
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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 
conductivity
  

θm -20 +/-0 +20 +40 [°C] Tested according to GB/T 
10295, GB/T 10296, ASTM 
C518, EN ISO 8497  λd ≤  0.032 0.034 0.036 0.039 [W/(m·K)] 

Water vapour diffusion resistance

Water vapour diffusion 
resistance factor

μ ≥ 10,000 Tested according to GB/T 
17146-1997, DIN EN 13469, 
DIN EN 12086
   Water vapour permeability ≤ 1.96 x 10-11 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 
building regulations

Class 0
 

Tested according to BS 476 
Part 6: 1997  

Burning behaviour of building 
materials and products

Class B1
 

Tested according to GB 
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 
relief

≥ 70%
 

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

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.
Low volatile organic compounds (VOC), and total aldehyde.
GREENGUARD GOLD for even lower VOC and total chemical emissions.

Tested according to UL2818-
2013
   

Environmental aspect

 

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

Singapore Green Building Product Certified: “Excellent“ rating

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

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.
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// 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
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 
material, induced by a unit temperature increase. Using Fourier‘s law of heat 
conduction, the thermal conductivity of the test material is calculated. The 
lower the value, the better the insulation property of the material. 

// ArmaFlex Class 0 performance
The thermal conductivity of ArmaFlex Class 0 is λ0°C ≤ 0.034 W/(m·K). Table 1 
offers a comparison of the k-values for some common materials as reference.

Table 1: Thermal conductivity of different materials at 0°C.
Material Air ArmaFlex Class 0 Water Copper

K-value [W/m·K) 0.025 0.034 0.560 401

// Equivalent test standards
• The national standards in China, often referred to as GB standards, are developed for technical requirements. 

GB/T 10295 is equivalent to the ISO 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 ISO 8497:1994. Both test reports are available from page 16.

• ASTM C518 defines the measurement of steady-state thermal transmission through flat slab specimens using a 
heat flow meter.

• EN ISO 8497 is a test standard for measuring the steady-state of thermal transmission properties for thermal 
insulation of circular pipes.

// 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 

THERMAL CONDUCTIVITY

Due to its low 
thermal 

conductivity, 
ArmaFlex Class 0 
offers excellent 

insulation
property.

WATER VAPOUR DIFFUSION RESISTANCE

«Return to “Technical data” on page 3
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water vapour pass through. It is commonly referred to as the μ-value. The higher 
the μ-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 
through unit thickness of a material, in unit time under a given pressure. Materials 
with very high resistance to water vapour transmission will have very low 
permeability values. 

// ArmaFlex Class 0 performance
The μ-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
• 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. 

• DIN EN 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. 

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

// 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, I and sub-indices i1, i2 and i3.The higher the fire propagation index, the greater is the 
influence of the product on accelerating the growth of a fire.

ArmaFlex Class 0 
has a naturally high 

μ-value and does 
not require any 
vapour barrier.

FIRE PERFORMANCE (BS 476)

«Return to “Technical data” on page 3
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A material is classified as Class 0 according to the UK Building regulations for fire safety if it is:
• 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 (i1) of not more than 6.

// Part 7 Requirement
In this test, a specimen is placed in a vertical test position adjacent to the 
radiation panel, within 5 seconds of igniting a pilot flame. A minute after this, 
the pilot flame is extinguished. The material might start to burn and the test 
is terminated when the flame front reaches the 825mm reference line, or 
after 10 minutes has lapsed, whichever is earlier. The following 
measurements are recorded:
• 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 
compared with the standard class limits as shown in Figure 2 and a 
classification is assigned (table 2).

Figure 2: Reference lines to assist surface spread of flame classification.

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

Classification

Spread of flame at 1.5 min Final spread of flame

Limited 
[mm]

Limit for one specimen in sample 
[mm]

Limit
[mm]

Limit for one specimen in sample 
[mm]

1 165 25 165 25

2 215 25 455 25

3 265 25 710 25

4 Exceeding the limits for class 3

Figure 1: Test chamber for BS476 Part 7 fire 
test.

865mm

4

825mm 750mm 675mm 500mm 290mm 240mm 190mm

785mm 710mm 600mm 525mm 455mm 375mm 265mm 215mm 165mm 75mm

95
m

m
17

5m
m

20mm

20mm

Hot
end

Exposed
edge

3 2 1

«Return to “Technical data” on page 3
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// ArmaFlex Class 0 performance
ArmaFlex Class 0 is a Class 1 material with I < 12 and i1 <6. Review the test report for part 6 from page 27 and part 7 
from page 33.

// Test standard
GB 8624 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 B1 B2 B3

Description
 

Incombustible materials 
(products)

Flame retardant materials 
(products)

Combustible materials 
(products)

Inflammable materials 
(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 Relevant test method

Building materials

 

Flat building materials 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

 

A1

 

GB/T 5464 and

 

Temperature rise ΔT ≤ 30°
Material loss Δm ≤ 50%
Duration of sustained flaming tf = 0s

GB/T 14402
 

Gross calorific potential (PCS) ≤ 2.0 MJ/kg
Gross calorific potential (PCS) ≤ 1.4 MJ/m2

A2

 

GB/T 5464 or

 

and

 

Temperature rise ΔT ≤ 50°
Material loss Δm ≤ 50%
Duration of sustained flaming tf =20s

GB/T14402
 

Gross calorific potential (PCS) ≤ 3.0 MJ/kg
Gross calorific potential (PCS) ≤ 4.0 MJ/m2

GB/T 20284

 

Fire growth rate FIGRA0.2 MJ ≤ 120W / s
Lateral flame spread < edge of specimen
Total heat release at 600s THR600s ≤ 7.5 MJ

FIRE PERFORMANCE (GB 8624)

«Return to “Technical data” on page 3
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Grade Test method Criteria

B1

 

B

 

GB/T 20284 and

 

Fire growth rate index FIGRA0.2 MJ ≤ 120W / s
Lateral flame spread < edge of specimen
Total heat release at 600s THR600s ≤ 7.5 MJ

GB/T 8626
Time of ignition 30 seconds

Flame spread Fs ≤ 150mm within 60 seconds
No flaming droplets / particles observed for 60 seconds

C

 

GB/T 20284 and

 

Fire growth rate index FIGRA0.4 MJ ≤ 250W / s
Lateral flame spread < edge of specimen
Total heat release at 600s THR600s ≤ 15 MJ

GB/T 8626
Time of ignition 30 seconds

Flame spread Fs ≤ 150mm within 60 seconds
No flaming droplets / particles observed for 60 seconds

B2

 

D

 

GB/T 20284 and Fire growth rate FIGRA0.4 MJ ≤ 750W / s

GB/T 8626
Time of ignition 30 seconds

Flame spread Fs ≤ 150mm within 60 seconds
No flaming droplets / particles observed for 60 seconds

E
 

GB/T 8626
Time of ignition 15 seconds

Flame spread Fs ≤ 150mm within 20 seconds
No flaming droplets / particles observed for 20 seconds

B3 F No performance requirement

// ArmaFlex Class 0 performance
ArmaFlex Class 0 meets the performance classification of B1 (Table 5). See the test report from page 38.

// 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.

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

// Equivalent test standard
• ASTM D3801 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.

FIRE PERFORMANCE (UL94)

«Return to “Technical data” on page 3

ArmaFlex Class 0 
does not 

generate flaming 
droplets.
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// Test standard
FM 4924 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 burner is placed at 
the end of vertical pipes and the sample is subjected to an 
exposed fire for 10 minutes (Figure 3). 

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 
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.

// 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 

Figure 4: FM 4924 room test.

FIRE PERFORMANCE (FM APPROVED)

Figure 3: Pipe chase test apparatus set up.

«Return to “Technical data” on page 3

FIRE PERFORMANCE (MARINE)
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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.

// Test standard
GB/T 6669 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.

// Test standard
GB/T 17794 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.

// Test standard
ASTM C1763 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.

RESILIENCE AFTER COMPRESSION RELIEF

WATER ABSORPTION BY VACUUM

«Return to “Technical data” on page 3

WATER ABSORPTION BY VOLUME



12 // TECHNICAL GUIDANCE

// 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.

ASTM G21 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.

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

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

3 Medium fungal growth on specimen (30 to 60%)

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

// ArmaFlex Class 0 performance
No fungal growth is observed on ArmaFlex Class 0. The report is available from 
page 59.

// 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

GREENGUARD CERTIFICATION PROGRAMME

No fungal growth 
is observed on 

ArmaFlex Class 0, 
even at 50x 

magnification. 

FUNGAL GROWTH
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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 ≤ 0.1 TLV

Formaldehyde
4-Phenylcyclohexene

≤ 0.05 ppm
≤ 0.0065 mg/m3

Total VOCs ≤ 0.5 mg/m3

Total aldehydes
Particle matter ≤ 10μm (PM10)

≤ 0.1 ppm
≤ 0.05 mg/m3

GREENGUARD GOLD Certification 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 
Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources using Environmental 
Chambers Version 1.1”

 

Formaldehyde ≤ 0.0073 ppm / 7.3 ppb 

Total VOCs  ≤ 0.22 mg/m3

Total aldehydes
Particle matter ≤ 10μm (PM10)
1-Methyl-2-pyrrolidinone

≤ 0.043 ppm / 43 ppb
 ≤ 0.02 mg/m3

 ≤ 0.16 mg/m3

// 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.

// 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 VI) < 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.

RESTRICTION OF HAZARDOUS SUBSTANCES

«Return to “Technical data” on page 3
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ENVIRONMENTAL PRODUCT DECLARATION

1 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 products2. scored under Section 3.02c.

«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 
list of assessment criteria covering the five key areas of Energy Efficiency, Water Efficiency, 
Resource Efficiency, Health & Environmental Protection and Other Green Features.

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

// 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 points1. 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 products2. 

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

 Very good 0.25

  Excellent 0.5

 Leader 1

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

// 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.



Architects, 
specifiers and 
those inviting 

tenders

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.

Real-estate 
companies and 

building owners

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.

End-users and 
governments

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.

«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.

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

«Return to “Thermal conductivity” on page 5

GB/T 10295

«Return to “Technical data” on page 3
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«Return to “Thermal conductivity” on page 5«Return to “Technical data” on page 3
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«Return to “Thermal conductivity” on page 5«Return to “Technical data” on page 3



TECHNICAL GUIDANCE // 19

GB/T 10296

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

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

«Return to “Fire performance (BS 476)” on page 6«Return to “Technical data” on page 3
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«Return to “Fire performance (BS 476)” on page 6«Return to “Technical data” on page 3
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«Return to “Fire performance (BS 476)” on page 6«Return to “Technical data” on page 3
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«Return to “Fire performance (BS 476)” on page 6«Return to “Technical data” on page 3
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«Return to “Fire performance (BS 476)” on page 6«Return to “Technical data” on page 3
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«Return to “Fire performance (BS 476)” on page 6«Return to “Technical data” on page 3
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BS 476 PART 7

«Return to “Fire performance (BS 476)” on page 6«Return to “Technical data” on page 3
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«Return to “Fire performance (BS 476)” on page 6«Return to “Technical data” on page 3
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«Return to “Fire performance (BS 476)” on page 6«Return to “Technical data” on page 3
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«Return to “Fire performance (BS 476)” on page 6«Return to “Technical data” on page 3
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«Return to “Fire performance (BS 476)” on page 6«Return to “Technical data” on page 3
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GB 8624

«Return to “Fire performance (GB 8624)” on page 8«Return to “Technical data” on page 3
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«Return to “Fire performance (GB 8624)” on page 8«Return to “Technical data” on page 3
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«Return to “Fire performance (GB 8624)” on page 8«Return to “Technical data” on page 3
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UL94

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

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

«Return to “Technical data” on page 3 «Return to “Fire performance (Marine)” on page 10
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«Return to “Fire performance (Marine)” on page 10«Return to “Technical data” on page 3
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«Return to “Fire performance (Marine)” on page 10«Return to “Technical data” on page 3
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«Return to “Fire performance (Marine)” on page 10«Return to “Technical data” on page 3
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APPROVAL FROM HONG KONG FIRE SERVICE DEPARTMENT

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

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

«Return to “Resilience after compression relief” on page 11«Return to “Technical data” on page 3
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«Return to “Resilience after compression relief” on page 11«Return to “Technical data” on page 3



TECHNICAL GUIDANCE // 55

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

«Return to “Water absorption by vacuum” on page 11«Return to “Technical data” on page 3
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«Return to “Water absorption by vacuum” on page 11«Return to “Technical data” on page 3
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«Return to “Water absorption by vacuum” on page 11«Return to “Technical data” on page 3



TECHNICAL GUIDANCE // 59

ASTM G21-15

«Return to “Fungal growth” on page 12«Return to “Technical data” on page 3
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«Return to “Fungal growth” on page 12«Return to “Technical data” on page 3
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«Return to “Fungal growth” on page 12«Return to “Technical data” on page 3
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«Return to “Fungal growth” on page 12«Return to “Technical data” on page 3
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UL 2818

«Return to “Greenguard Certification Programme” on page 12

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

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

«Return to “Restriction of Hazardous substances” on page 13«Return to “Technical data” on page 3
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«Return to “Restriction of Hazardous substances” on page 13«Return to “Technical data” on page 3
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«Return to “Restriction of Hazardous substances” on page 13«Return to “Technical data” on page 3
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«Return to “Restriction of Hazardous substances” on page 13«Return to “Technical data” on page 3
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«Return to “Restriction of Hazardous substances” on page 13«Return to “Technical data” on page 3
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«Return to “Restriction of Hazardous substances” on page 13«Return to “Technical data” on page 3
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SINGAPORE GREEN BUILDING PRODUCT

«Return to “Technical data” on page 3 «Return to “Singapore Green Building Product certification” on page 14
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«Return to “Singapore Green Building Product certification” on page 14«Return to “Technical data” on page 3
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ENVIRONMENTAL PRODUCT DECLARATION (EPD)

«Return to “Environmental product declaration” on page 14«Return to “Technical data” on page 3
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«Return to “Environmental product declaration” on page 14«Return to “Technical data” on page 3
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«Return to “Environmental product declaration” on page 14«Return to “Technical data” on page 3
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«Return to “Environmental product declaration” on page 14«Return to “Technical data” on page 3
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ASTM C1763

«Return to “Water absorption by volume” on page 11«Return to “Technical data” on page 3
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«Return to “Technical data” on page 3 «Return to “Water absorption by volume” on page 11
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«Return to “Technical data” on page 3 «Return to “Water absorption by volume” on page 11
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«Return to “Technical data” on page 3 «Return to “Water absorption by volume” on page 11



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

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.
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