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General Information
Rudolf Hensel GmbH

HENSOTHERM® RM

Programme holder

IBU — Institut Bauen und Umwelt e.V.
Hegelplatz 1

10117 Berlin

Germany

Owner of the declaration

Rudolf Hensel GmbH
Lauenburger LandstralRe 11
21039 Boérnsen

Germany

Declaration number
EPD-RHG-20240376-IBA3-EN

Declared product / declared unit

The declared product is HENSOTHERM® RM. The declared unit refers to
one unit of product. Packaging is included in the calculation. The declared
unit is given in [kg]. The data of the embodiments is averaged over the
number of units produced.

This declaration is based on the product category rules:
Pre-formed fire protection systems for cable and duct insulation ,

01.08.2021
(PCR checked and approved by the SVR)

Issue date
14.02.2025

Valid to
13.02.2030

o /27

Dipl.-Ing. Hans Peters
(Chairman of Institut Bauen und Umwelt e.V.)

Scope:

This document refers to HENSOTHERM® RM. Specific data from the
Bornsen manufacturing plant of Rudolf Hensel GmbH was collected for the
preparation of the Life Cycle Assessment (LCA). Data from the year 2022
is used as a basis, which corresponds to the annual average.

The owner of the declaration shall be liable for the underlying information
and evidence; the IBU shall not be liable with respect to manufacturer
information, life cycle assessment data and evidences.

The EPD was created according to the specifications of EN 156804+A2. In
the following, the standard will be simplified as EN 15804.

Verification

The standard EN 15804 serves as the core PCR

Independent verification of the declaration and data according to ISO
14025:2011

L] internally externally

R

A=,

Florian Pronold
(Managing Director Institut Bauen und Umwelt e.V.)

Dr.-Ing. Wolfram Trinius,
(Independent verifier)
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Product

21 Product description/Product definition
HENSOTHERM® RM consists of a sheet steel casing and an
intumescent fire protection inlay made of HENSOTHERM® 7
KS Gewebe, which foams up when exposed to heat from
approx. 150 °C. The proportion of HENSOTHERM® 7 KS
Gewebe in HENSOTHERM® RM is a fire protection fabric
classified as low-emission and contains no solvents, silicones,
halogens, or plasticisers.

HENSOTHERM® RM is part of the Green Product line at
Rudolf Hensel GmbH.

Products according to CPR with ETA:

Regulation (EU) No. 305/2011 (CPR) applies to the placing on
the market of the HENSOTHERM® RM product in the EU /
EFTA. The product requires a Declaration of Performance in
accordance with ETA No. 19/0730 | 20/1308 | 20/1310 |
20/1325| 22/0702 or aBG No. Z-19.53-2679 | Z-19.53-2691 for
HENSOTHERM® RM, and the corresponding CE marking. The
respective national regulations apply for use.

2.2 Application

HENSOTHERM® RM are used as penetration seals for single
penetrations of pipes with and without sound insulation made of
PE as well as pipe combinations made of aluminium composite
pipes with zero clearance in order to restore the fire safety of
fire-resistant flexible and solid wall and solid ceiling
constructions that are provided with openings for supply lines.

European Technical Assessment according to EAD 350454-00-
1104: HENSOTHERM® RM is rated as a fire protection and
sealing product penetration seal.

HENSOTHERM® RM is tested in accordance with EN 1366-3
for a fire-resistance period of up to 240 minutes.

HENSOTHERM® RM sleeve housings comply with
construction material class A1 non-combustible in accordance
with DIN 4102-1.

HENSOTHERM® RM Inlay is classified in accordance with EN
13501-1 as Euroclass E.

HENSOTHERM® RM is classified in accordance with EN
13501-2.

2.3 Technical Data

HENSOTHERM® RM does not contain any hazardous
substances above the limit values according to REACH
Regulation, Annex XVII.

Structural data

Name Value Unit
Processing temperature 5-40 °C
. . from approx | .

First foaming 15%p C
Storage and transport temperature 5-30 °C
Fire resistance acc. to EN 1366-3 El 240 -
Weather resistance acc. to EAD 350454- X )
00-1104

The proportion of HENSOTHERM® 7 KS Gewebe in
HENSOTHERM® RM is an emission-rated fire protection
fabric. Sampling, testing and evaluation were carried out in
accordance with AgBB and LEED in their respective current

versions.

Product according to CPR with ETA:

Performance values of the HENSOTHERM® RM product in
accordance with the Declaration of Performance with regard to
its essential properties in line with ETA No. 19/0730 | 20/1308 |
20/1310| 20/1325| 22/0702 and aBG No. Z-19.53-2679 | Z-
19.563-2691 for HENSOTHERM® RM, and the corresponding
CE marking. The respective national regulations apply for use.

2.4 Delivery status

HENSOTHERM® RM is a fire protection collar which is offered
as single units in cardboard packaging. The pipe collar is
available in different diameters from 40 mm and various
installation heights from 30 mm.

2.5 Base materials/Ancillary materials

Name Value | Unit
Stainless steel sheet 30-40 %
HENSOTHERM® 7 KS Gewebe 60-70 %

The tubular sleeve housing is made of 1.4301 steel.

2.6 Manufacture

The HENSOTHERM® RM casing is cut to size fully
automatically in a laser cutting system. The HENSOTHERM® 7
KS Gewebe inlay is cut to the required size by hand. The inlays
are also inserted and attached to the collar housing by hand.
For the HENSOTHERM® 7 KS Gewebe, an in-house quality
control is carried out after production of each batch. This
includes product-related and fire protection-related quality
features.

In addition to the factory inspection of HENSOTHERM® 7 KS
Gewebe, official external monitoring of HENSOTHERM® RM is
carried out at regular intervals.

2.7 Environment and health during manufacturing

The preliminary products are stored in such a way that they
cannot, according to human judgement, enter the environment.
In addition to sufficiently dimensioned extraction systems,
workers are provided with protective clothing and dust masks.
Suitable personal protective equipment is also provided.

HENSOTHERM® RM does not contain any substances subject
to declaration according to REACH Regulation, Annex XVII,
and the ECHA Candidate List.

2.8 Product processing/Installation

HENSOTHERM® RM is placed in the appropriate collar size
around the respective penetration to be sealed, aligned flush
with the component surface, and closed using the tab. The
collar is fixed to the wall or ceiling using suitable screws, plugs
or threaded rods on all fixing brackets. Seal the annular gap
(max. 20 mm) with gypsum filler (A1) or cement mortar.

Details on installation requirements can be found in the relevant
technical data sheet (see www.rudolf-hensel.de).

29 Packaging

The fire protection collars are packed individually in labelled
boxes. The individual boxes are packed in a shipping carton for
dispatch.

210 Condition of use

HENSOTHERM® RM is used as a penetration seal for
individual penetrations of pipes with and without sound
insulation and EIR / Flex pipes (with and without cables) to
restore the fire safety of wall and ceiling constructions that are

)
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provided with openings for supply lines.

Various common aluminium composite pipes can be laid and
sealed off as double ducts with zero clearance — ideal, for
example, for the flow and return of heating installations. The
collars are fitted on both sides of the wall or, in the case of
ducts in ceilings, on the underside.

211 Environment and health during use
HENSOTHERM® RM is a fire protection collar with extremely
low emissions and is considered to be harmless to human
health.

Emission tests on HENSOTHERM® 7 KS Gewebe — carried
out in independent laboratories — confirmed that the fire
protection coatings fulfil the requirements of various national
and international emission standards, with classification in the
lowest emission class (see section 7).

The fabric tape contains no solvents, silicones, halogens, or
plasticisers.

212 Reference service life

The provisions made in this European Technical Assessment
are based on an assumed working life of the HENSOTHERM®
RM of 10 years, provided that the conditions for the packaging /
transport / storage / installation / use / repair are met.

The indications given on the service life cannot be interpreted
as a guarantee given by the manufacturer or the Technical
Assessment Body, issued by the ETA on the basis of EAD
350454-00-1104, but are to be regarded only as a means for
choosing the right product in relation to the anticipated
economically reasonable service life.

213  Extraordinary effects

Fire

HENSOTHERM® RM contains HENSOTHERM®7 KS
Gewebe, an intumescent fabric tape based on expandable
graphite. Intumescent materials such as expandable graphite,
also known as 'intumescent agents', expand when exposed to
heat and increase greatly in volume, forming a protective
insulating layer that delays the passage of heat and can also
seal cavities.

In the event of a fire, this feature means that pipe openings in
walls and ceilings are sealed by the expanding insulation layer
and no smoke gases or heat can penetrate into neighbouring
rooms.

Fire protection

Name Value
Construction material class acc. to DIN 4102 (collar A1
casing)
Construction material class acc. to EN 13501-1 (Inlay) E

. . El
Fire resistance acc. to EN 1366-3 240

LCA: Calculation rules

3.1 Declared Unit

The declared product is one fire protection collar manufactured
by Rudolf Hensel GmbH called HENSOTHERM® RM. The
declared unit refers to one unit of pipe collar.

The packaging, based on one pipe collar, is also included in the
calculation at 0.036 kg.

Declared unit and mass reference

Name Value Unit
Gross density - kg/m3
Declared unit 0,180 kg

Water

HENSOTHERM® RM is a fire protection collar for dry indoor
areas / open halls and must not be exposed to permanent
wetness.

Mechanical destruction

Damage to the HENSOTHERM® RM that does not affect its
functionality can be ignored. In the event of major damage that
restricts the functionality of the RM, it must be replaced.

There are no known consequences for the environment due to
unforeseen mechanical destruction.

214 Re-use phase

HENSOTHERM® RM can be reused at the end of its service
life. The installed fire protection collar can be removed after the
period of use of the protected component and used for a new
application.

The steel of the HENSOTHERM® RM housing can be recycled.

Due to the organic content, HENSOTHERM® RM has a
material-inherent energy content that can be recovered in
incineration plants.

In the event that the fabric tape is to be landfilled separately,
landfillability is guaranteed.

2.15 Disposal
The following waste code numbers must be taken into account:

AVV No. 170405 (recommended): Iron and steel

AVV No. 080199 (recommended): Waste not otherwise
specified

AVV No. 150102 (recommended): Plastic packaging

2.16 Further information

Further product information is available at:
www.rudolf-hensel.de

3.2 System boundary

Type of EPD: Cradle to factory gate with modules C1-C4 and
module D. The following information modules are defined as
system boundaries in this study:

Production stage (A1-A3):

A1: Raw material extraction,

A2: Transport to the manufacturer,
A3: Production.

End of Life (C1-C4):
C1: Dismantling/demolition,

Environmental Product Declaration - Rudolf Hensel GmbH - HENSOTHERM® RM
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C2: Transport,
C3: Waste treatment,
C4: Disposal.

Reuse, recovery and recycling potential (D)

In order to accurately record the indicators and environmental
impacts of the declared unit, a total of 8 information modules
are analysed. Information modules A1 to A3 describe the
provision of materials, transport to the production site, and the
production processes for the product itself.

The preliminary products are sourced from the European
Union. Transportation is carried out by truck. The following flow
charts illustrate the underlying production process.

Information module A1 |:| Information module A3

Hensotherm 7 KS fabric

Germany Production

Stainless steel sheet Seefeld-Kadolz

Austria

1 Information modules A1 to A3 of the product

Information module A1 |:| Information module A3
Shuttlebox Production
Austria Seefeld-Kadolz

2 Information modules A1 to A3 of the packaging

Information modules C1 to C4 cover the dismantling or
demolition of the building, transport for waste disposal, waste
treatment, and disposal of the product. Furthermore, reuse,
recovery and recycling potential is shown in information module
D.

3.3 Estimates and assumptions

The electricity mixes and underlying data are calculated on a
country-specific basis for the production processes. An
assumption was made for the calculation of xanthan.

No assumptions were made for other substances.

3.4  Cut-off criteria

The cut-off criterion according to EN 15804+A2 is applied. All
energy and mass inputs were taken into account.

3.5 Background data

The databases used in this study are LCA for Experts and
Ecoinvent 3.9.1.

3.6 Data quality

The assessment of the data quality is classified as appropriate,
as the relevant data sets used to calculate the material
provision of the declared unit are up to date. Data is provided in
LCA for Experts under Data documentation with the respective
reference year. Despite the use of different databases (Sphera,
Ecoinvent 3.9.1), a consistent data basis is available, as all
requirements for calculating the indicators in accordance with
EN 15804+A2 are met.

3.7 Period under review

Specific data from the Seefeld-Kadolz manufacturing plant in
Austria was collected for the preparation of the Life Cycle
Assessment (LCA). The data for input and output flows is from
2022 and corresponds to the annual average.

3.8 Geographic Representativeness

Land or region, in which the declared product system is
manufactured, used or handled at the end of the product’s
lifespan: Global

3.9 Allocation

The co-products are allocated in information modules A1-A3.
The production waste from the injection-moulded components
is thermally recycled. The ensuing electrical and thermal energy
credits are offset in modules A1-A3. No further allocations are
made.

3.10 Comparability

Basically, a comparison or an evaluation of EPD data is only
possible if all the data sets to be compared were created
according to EN 15804 and the building context, respectively
the product-specific characteristics of performance, are taken
into account. The databases used in this study are LCA for
Experts and Ecoinvent 3.9.1.

LCA: Scenarios and additional technical information

Characteristic product properties of biogenic carbon
No renewable raw materials are used in the product or the
packaging. Biogenic carbon is therefore recognised as zero.
The shuttlebox in the packaging contains biogenic carbon.

Information describing the biogenic carbon content at the
plant gate

Name Value|Unit
Biogenic carbon in the product - ké;
Biogenic carbon content in accompanying 0.004 kg
packaging ’ C

Note: 1 kg of biogenic carbon is equivalent to 44/12 kg of CO..

End of Life (C1-C4)

Demolition of the fire protection collar from the building is
calculated in information module C1. The fire protection fabric
tape can be removed by hand. A transport distance of 50 km to
the nearest waste treatment plant is assumed.

Name Value | Unit
Collected separately waste type 0.18 kg
Recycling 0.069 kg
Energy recovery 0.107 kg

The material lost during the process is shredder light fraction
and is disposed of.

Reuse, recovery and recycling potential (D), relevant
scenario information

Module D presents the substitution potentials of primer
stainless steel. HENSOTHERM® 7 KS Gewebe is thermally
recycled.

Name Value Unit
Stainless steel recycling 0,069 kg

Environmental Product Declaration - Rudolf Hensel GmbH - HENSOTHERM® RM
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LCA: Results

Thermal utilisation produces electrical and thermal energy.
The thermal energy of 0.289 MJ and the electrical energy of 0.124 MJ are declared in module C3.

Benefits and
Product stage Construction Use stage End of life stage loads beyond
process stage the system
boundaries
2 . B B c 2
= o (=2 @ = c @ T o = ,
Ex| 8 | 5 |§e | 2 S |s |2 | E |8, |5, | S8/ &8 | & |7 | gb¢=
S22 | 8 |£5 | § 3 g g | 8 | & |=g |28 | 85| & | ¢ S | 83325
= = 5 5L @ ) = K s £ s3> (85> SE| & o @ 2038
57| F | § |gg | < s s | 5 |8 |E gl & | g | B | Tggs
he = (55 = @ ¢ |8 g & 8
= ) o o =
A1 A2 A3 A4 A5 B1 B2 B3 B4 B5 B6 B7 Cc1 C2 C3 C4 D
X X X MND | MND | MND | MND | MNR | MNR | MNR | MND | MND X X X X X
Parameter Unit A1-A3 C1 C2 C3 C4 D
Global Warming Potential total (GWP-total) kg CO; eq 4.07E-01 0 8.55E-04 9.81E-02 0 -2.39E-01
Global Warming Potential fossil fuels (GWP-fossil) kg CO, eq 4.07E-01 0 8.62E-04 1.41E-02 0 -2.39E-01
Global Warming Potential biogenic (GWP-biogenic) kg CO, eq 0 0 0 0 0 2.42E-04
Global Warming Potential luluc (GWP-luluc) kg CO5 eq 6.83E-04 0 1.4E-05 1.22E-05 0 -2.74E-04
Depletion potential of the stratospheric ozone layer (ODP) kg CFC11 eq 5.86E-10 0 8.37E-17 1.43E-13 0 -9.83E-13
Acidification potential of land and water (AP) mol H* eq 1.62E-03 0 4.22E-06 2.84E-05 0 -1.56E-03
Eutrophication potential aquatic freshwater (EP-freshwater) kg P eq 1.63E-05 0 3.55E-09 9.54E-09 0 -3.05E-07
Eutrophication potential aquatic marine (EP-marine) kg N eq 2.83E-04 0 2.04E-06 1.92E-05 0 -1.58E-04
Eutrophication potential terrestrial (EP-terrestrial) mol N eq 3.07E-03 0 2.27E-05 2.37E-04 0 -1.76E-03
z:;(r)rréz;ti)on potential of tropospheric ozone photochemical oxidants | kg Ng/(quOC 8.84E-04 0 4.08E-06 4.52E-05 0 _5.12E-04
Abiotic depletion potential for non fossil resources (ADPE) kg Sb eq 4.28E-06 0 7.03E-11 3.41E-10 0 -7.56E-06
Abiotic depletion potential for fossil resources (ADPF) MJ 6.56E+00 0 1.08E-02 5.66E-01 0 -3.12E+00
Water use (WDP) miworldeq | g g4e g9 0 1.24E-05 | 1.58E-02 0 -5.55E-02
deprived
Parameter Unit A1-A3 C1 C2 C3 C4 D
Renewable primary energy as energy carrier (PERE) MJ -1.28E-01 0 9.17E-04 2.23E-02 0 -7.53E-01
(F;egs\'(vﬂe)xble primary energy resources as material utilization MJ 9.86E-01 0 0 0 0 0
Total use of renewable primary energy resources (PERT) MJ 8.59E-01 0 9.17E-04 2.23E-02 0 -7.53E-01
Non renewable primary energy as energy carrier (PENRE) MJ 4.4E+00 0 1.08E-02 -2.86E+00 0 -3.12E+00
Non renewable primary energy as material utilization (PENRM) MJ 2.16E+00 0 0 2.29E+00 0 0
Total use of non renewable primary energy resources (PENRT) MJ 6.56E+00 0 1.08E-02 -5.66E-01 0 -3.12E+00
Use of secondary material (SM) kg 0 0 0 0 0 0
Use of renewable secondary fuels (RSF) MJ 0 0 0 0 0 0
Use of non renewable secondary fuels (NRSF) MJ 0 0 0 0 0 0
Use of net fresh water (FW) m3 2.71E-03 0 1.03E-06 3.34E-04 0 -1.75E-03
Parameter Unit A1-A3 C1 C2 C3 C4 D
Hazardous waste disposed (HWD) kg 1.64E-09 0 3.51E-13 2.52E-12 0 -1.12E-09
Non hazardous waste disposed (NHWD) kg 1.8E-02 0 1.69E-06 7.88E-03 0 -2.51E-02
Radioactive waste disposed (RWD) kg 1.24E-04 0 1.4E-08 -3.94E-05 0 -1.06E-04
Components for re-use (CRU) kg 0 0 0 0 0 0
Materials for recycling (MFR) kg 4E-02 0 0 0 0 0
Materials for energy recovery (MER) kg 0 0 0 0 0 0
Exported electrical energy (EEE) MJ 0 0 0 1.24E-01 0 0
Exported thermal energy (EET) MJ 0 0 0 2.89E-01 0 0
Parameter Unit A1-A3 C1 C2 C3 C4 D
Incidence of disease due to PM emissions (PM) ir?clisde:::e ND ND ND ND ND ND
Human exposure efficiency relative to U235 (IR) kBq U235 eq ND ND ND ND ND ND
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Comparative toxic unit for ecosystems (ETP-fw) CTUe ND ND ND ND ND ND
Comparative toxic unit for humans (carcinogenic) (HTP-c) CTUh ND ND ND ND ND ND
Comparative toxic unit for humans (noncarcinogenic) (HTP-nc) CTUh ND ND ND ND ND ND
Soil quality index (SQP) SQP ND ND ND ND ND ND

Disclaimer 1 — for the indicator “Potential Human exposure efficiency relative to U235”. This impact category deals mainly with the
eventual impact of low-dose ionizing radiation on human health of the nuclear fuel cycle. It does not consider effects due to possible
nuclear accidents, occupational exposure or radioactive waste disposal in underground facilities. Potential ionizing radiation from the
soil, radon and from some construction materials is also not measured by this indicator.

Disclaimer 2 — for the indicators “abiotic depletion potential for non-fossil resources”, “abiotic depletion potential for fossil resources”,
“water (user) deprivation potential, deprivation-weighted water consumption”, “potential comparative toxic unit for ecosystems”,
“potential comparative toxic unit for humans — cancerogenic”, “Potential comparative toxic unit for humans - not cancerogenic”,
“potential soil quality index”. The results of this environmental impact indicator shall be used with care as the uncertainties on these
results are high as there is limited experience with the indicator.

LCA: Interpretation

The dominance analysis shows that the main causes of the

environmental impacts and indicators can be found in Information module A3 clearly shows that approx. 70% of the
information module A1. This shows the total global warming total global warming potential is caused by the electrical energy
potential for material provision at approx. 46% and approx. 24% and approx. 25% by the thermal energy.

for production, based on all information modules.
The masses of the raw materials and packaging are taken from

oo the manufacturer's specifications. According to the
90% . . . .
. manufacturer, this information can be assumed to be highly
0% accurate.
60%
50% 100%
- M O I n
I I I I ) I
60%

GWP-total [kg GWP-biogenic ODP (kg AP[mol H+- EP-freshwater POCP [kg ADPE[kng ADPF[MJ]  PERT[MJ] PENRT [MJ]
CO2eq]  [kgCO2-eq] CFCli-eq] eql kgP-eq]  Etheneq]

=A1 A2 5A3 =C1 mC2 #C3 mC4 =D

Looking at the material provision of the fire protection fabric and ,,
the packaging in detail, it becomes clear which raw materials o - S,

GWP-total [kg GWP-biogenic ODP[kg  AP[mol H+- EP-freshwater POCP [kg ADPE[KQSD ADPF [MJ]
eq]

make a decisive contribution to the respective environmental Coseal loCozeal Cretenl eal - Rafeal - Enencal
impacts and indicators. o
The Stainless Steel Sheet aCCOUI"ItS fOr approx. 47% and the =Waste water  mWaste treatment Thermal = Electrical energy = Thermal energy ~ mNitrogen  m Lubricant
vinyl acetate copolymer (53% aqueous) for approx. 27% of the
total global warming potential in information module A1. The
fibreglass fabric accounts for approx. 14%.
Requisite evidence
Test report from Eco-Institut Germany GmbH: HENSOTHERM® 7 KS Gewebe: Report no. B53008-001 dated
AgBB result overview (28 days [ug/m?]) 09.04.2018
Name : Value Unit French VOC classification regulation French VOC labelling
SVOC without LCI <50 pg/m? regulation: Emission class A
VOC <50 ug/m?

French KMR emissions regulation. Criteria fulfilled: yes
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HENSOTHERM® 7 KS Gewebe: Report no. B53008-001 dated
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mutagenic or reprotoxic substances)

IBU 2024

General instructions for the EPD programme of Institut Bauen
und Umwelt e.V., version 2.0, Berlin: Institut Bauen und Umwelt
e.V, 2021, www.ibu-epd.com

PCR, Part A
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Product category rules for building-related products and
services — Part A: Calculation rules for the Life Cycle
Assessment and requirements for the background report, V1.3,
Institut Bauen und Umwelt e.V., August 2022

PCR, Part B
Product category rules for preformed fire protection systems for
cable and pipe penetration seals, 01 August 2021

PCR: Building products

Product category rules for building-related products and
services. Part B: Requirements for the EPD for preformed fire
protection systems for cable and pipe penetration seals,
version v7, Berlin: Institut Bauen und Umwelt e.V. (pub.), July

2023

REACH Regulation, Annex XVII

Regulation (EC) 1907/2006 of the European Parliament and of
the Council of 18 December 2006 (REACH Regulation) —
Restrictions — Official Journal L396/396-851 of 30 December
2006

Sphera

LCA for Experts: Software and database for comprehensive
accounting, Leinfelden-Echterdingen; Sphera Solutions GmbH
(pub.) https://www.sphera.com/product-sustainability-gabi-data-
search/
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