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1 Introduction

1.1 Preface

In cooperation with the Federal Ministry for the Environment, Nature Conservation, Nuclear
Safety and Consumer Protection, the German Environmental Agency and considering the results
of the expert hearings conducted by RAL gGmbH, the Environmental Label Jury has set up these
Basic Criteria for the Award of the Environmental Label. RAL gGmbH has been tasked with
awarding the Environmental Label.

Upon application to RAL gGmbH and on the basis of a Contract on the Use of the Environmental
Label to be concluded with RAL gGmbH, the permission to use the Environmental Label may be
granted to all products, provided that they comply with the requirements as specified hereinaf-
ter.

The product must comply with all the legal requirements in the country in which it is to be
marketed. The applicant shall declare that the product meets this requirement.

1.2 Background

Even if it is carried out in a proper manner, heating with wood causes significantly more air
pollutant emissions than other energy sources such as heating oil or natural gas. It can result,
therefore, in higher levels of particulate matter (PM) and polycyclic aromatic hydrocarbon (PAHSs)
in the air in residential areas - especially if a lot of wood-burning stoves and fireplaces are
operated at the same time in combination with weather conditions causing inversion.

The limits for particulate matter in ambient air that have been defined for the protection of
human health can be significantly exceeded if emissions from the burning of wood are added to
background levels or if special construction work is being completed.

In Germany, the PM10 limits defined by the EU of 40 ug/m3 for the annual mean value and 45
pug/m3 for the 24-hour mean value (which must not be exceeded on more than 35 days a year)
are valid. In order to adequately protect human health, however, the World Health Organisation
(WHO) recommends much stricter limits for PM10 (since 2021: 15 ug/m?3 for the annual mean
value and 50 pg/m?3 for the 24-hour mean value, which must not be exceeded on more than
three days). If these limits are used as a benchmark, four out of every five city dwellers on
average breath in more particulate matter than is considered healthy by the WHO according to
the European Environment Agency. According to figures from the Federal Environmental Agency,
the WHO guideline for the PM10 daily limit was exceeded across Germany at 33% of all measu-
rement stations in 2021. According to the WHO recommendation, the annual average value of 5
Hg/m3 should not be exceeded for the more health-relevant particulate matter fraction PM2.5.
This will not be met at 99 % of air quality stations in 2021. The daily average PM2.5 value of 15
Hg/m3 recommended by the WHO is not met at any measuring station (Federal Environment
Agency 2021).

The burning of wood primarily produces in addition to the above-mentioned particulate matter
fractions, PM10 and PM2.5, also ultra-fine particles (smaller than 0.1 ym). There are far less
epidemiological (population-based) studies on these. According to current knowledge, it is ne-
vertheless assumed that these types of particles have a particularly negative impact on human
health. A comprehensive network of measurement stations for these ultra-fine particles has not
yet been established and no obligatory immission limits have been adopted. In addition, stoves
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produce black carbon (as a component of the particulate matter) and methane. Both these sub-
stances have a very high global warming potential.

Against this background, a reduction in emissions of particulate matter caused by, amongst
other things, the operation of stoves is an important environmental goal. Stoves account for
more than half of all single-room heating appliances sold. They therefore account for a significant
proportion of emissions from these systems.

1.3 Objectives of the Environmental Label

The primary objective of the Blue Angel for stoves is to improve air quality. Using an efficient
and controlled combustion process and equipment to reduce the emissions, the aim is to signi-
ficantly reduce particulate and other flue gas emissions in comparison to conventional stoves.
Stoves are mostly used as auxiliary heating systems in addition to central heating systems. User
behaviour ranges from operation on a few cold days to daily operation throughout the entire
heating season. In order to reduce emissions, the stoves should, therefore, have a minimum
level of technical equipment that enables a low-emission combustion process that is largely un-
affected by user behaviour.

By optimising the design of the stoves, manufacturers can help to minimise the impact caused
by the use of these heating appliances and significantly reduce pollutant emissions.

Therefore, the environmental label will be awarded to stoves that stand out due to their obser-
vance of the following environmental criteria:

e Reduction in particulate matter

e easy to use

The environmental label may be awarded to stoves that use the fuel burned in them in an effi-
cient manner and have significantly lower pollutant emissions. In addition to the statutory regu-
lations for the type testing process for the stoves, the special requirements stipulated by the
Blue Angel mean that stoves have to comply with significantly lower particulate and CO limit
values and this must also be verified during the ignition phase that involves a particularly high
level of emissions. The amount of particulate matter emitted is also limited. In the case of organic
gaseous carbon (OGC) and nitrogen oxides (NOx), emissions of these substances must already
be below the limits defined in the EU Ecodesign requirements that are generally applicable since
January 2022.

When purchasing a new innovative stove, the environmental label will thus act as a decision-
making aid for the reduction of air pollutants.

It is a voluntary label that is designed to motivate manufacturers to develop efficient and low-
emission heating appliances. The label will allow manufacturers to highlight the environmental
benefits offered by their heating appliance in a simple way.

Therefore, following benefits for the environment and health are stated in the explanatory box:

www.blauer-engel.de/uz212
- reduction of particulate matter
- gasy to use
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1.4 Definitions

Stove: A free-standing, single-room heating appliance with an enclosed firebox door according
to DIN EN 13240 or DIN EN 16510-2-1 that is primarily used to heat the room in which it is
installed.

Open flue stove (also called a conventional flue stove): A single-room heating appliance
that draws its combustion air from the room in which the stove has been installed.

Balanced flue stove: A single-room heating appliance that does not draw its combustion air
from the room in which the stove has been installed. The required combustion air is directly
supplied from outside via pipes or ducts, whereby no dangerous quantities of the flue gas are
able to escape into the room in which the stove has been installed. Therefore, it can be operated
independently of the volume of air and ventilation in the room in which the stove has been
installed.

Primary emission reduction technology: Measure to prevent or reduce the generation of
pollutants.

Secondary emission reduction technology: Measure to reduce already generated pollutants.
Particulate matter: Particulate matter consists of a complex mixture of solid and liquid particles
and is divided into different fractions based on the size of the particles. A differentiation is made
between PM10 and PM2.5 (PM, particulate matter) with a maximum size of 10 micrometres (10
pum) or a maximum size of 2.5 ym, as well as ultra-fine particles with a size of less than 0.1 pm.?

2 Scope

These Basic Award Criteria apply to stoves for wood, which according to the operating instruc-
tions issued by the manufacturer are designed for natural wood (split logs), including any atta-
ched bark, compressed wood (such as wooden briquettes) or for multiple types of these fuels.
Stoves that are also designed by the manufacturer for use with coal are not covered by the
scope of these Basic Award Criteria.

Alongside stoves with a primary emission reduction technology, the product definition also in-
cludes stoves that comply with the Basic Award Criteria in combination with an integrated or
downstream secondary emission reduction technology.

3 Requirements

Stoves labelled with the Blue Angel must comply with at least the technical requirements listed
in the following paragraphs:

3.1 Emission requirements

3.1.1 Requirements for the stove

Stoves, where relevant in combination with an integrated or downstream particle separator,
must comply with the maximum limits stated in Table 1, Column 3 for the particle count con-
centration, particle mass concentration, carbon monoxide (CO), organic gaseous carbon (OGC)
and nitrogen oxides (NOx). The test methods stated in Table 1 and the measurement specifica-
tions described in Appendix B and Appendix C must be used for this purpose. The limit values in

1 The range measured in the measurement specification (Appendix C) covers particle sizes above 23 nm.
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Table 1 refer to dry flue gas, normalised to 0 °C, 1013 mbar and 13 % oxygen by volume. The
oxygen content must be determined in accordance with DIN EN 16510-1.

The requirements can be complied with in two ways:

Testing the overall system

The requirements will have been fulfilled if the mean values from the individual measure-
ments described in Appendix B that were carried out on the tested stove, including all of the
intended fixtures and attachments, do not exceed the relevant limits specified in Table 1,
Column 3.

a)

b)

In combination with an efficient particle separator

*

The requirements will have been fulfilled if the mean values from the individual measu-
rements described in Appendix B that were carried out on the stove do not exceed the
relevant limits specified in Table 1, Column 4 and the stove is sold and installed together
with a particle separator. For particle separators, a reduction of 75% of the particle
mass according to Appendix B must be verified. For the particle count, a reduction of
90 % must be verified during the same measurement cycle as an average value over
the entire test period in accordance with Appendix B and C. The limit value in Table 1,
Column 3 must be complied with reliably when considering the reduction efficiency.

If an existing chimney-integrated particle separator is available that fulfils this 75 %
reduction in particle mass and 90 % reduction in the particle count or is certified with
DE-UZ 222 the manufacturer can also sell the stove without the separator. The fact that
the stove must be installed together with the associated particle separator that is in-
tegrated into the chimney must be indicated during the sale of the product and also in
the installation instructions. The particle separator integrated into the chimney must
already have been named and tested according to DIN SPEC 33999 when submitting
the application for the stove.

The measurement of the flue gas temperature, the flue gas sampling process and the measure-
ment of the static pressure for the stove must be completed in a measurement circuit according
to DIN EN 16510-1.

The measurement uncertainty stated in the test method is neither added nor subtracted.

Tabelle 1: Emission limit values and test methods

Parameter

Test method for the
measurement specifica- |[Limit value (1) for emis-
tions sions

according to Appendix B

Limit value (1) for emis-
sions from stoves before
a downstream separator

Particle mass con-

DIN EN 16510-1:2023 or

-1 3 3
centration (D3I;\I EN 16510-1:2028 (2) |0.015g/m 0.040 g/m
Particle count con- |See Appendix C 6 3
centration 3 x 10°%cm No value
CO mass concent- DIN EN 16510-1:2023 or

DIN EN 16510-1:2028 (2) |0.50 g/m3 0.50 g/m3

ration

(3)
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Test method for the
measurement specifica- |Limit value (1) for emis-
tions sions

according to Appendix B

DIN EN 16510-1:2023 or

Limit value (1) for emis-
sions from stoves before
a downstream separator

Parameter

OGC mass con-

-1 3 3
centration ?31;\' EN 16510-1:2028 (2) |0.07 gC/m 0.07 gC/m
NOx mass concent- DIN EN 16510-1:2023 or

: DIN EN 16510-1:2028 (2) [0.18 g/m?3 0.18 g/m3
ration 3)

(1) Based on dry flue gas, normalised to 0 °C, 1013 mbar and 13% oxygen by volume.

(2) Residential solid fuel burning appliances - Part 1: General requirements and test methods

(3) Version DIN EN 16510-1:2018 is only applicable until 9th of November 2025 (end of the coexistence
phase).

If the stove has multiple nominal loads (nominal heat outputs) or the manufacturer produces a
family of identically designed stoves with different nominal loads, the highest and lowest nominal
loads must be tested. If the measurements for only one of the tested loads comply with the limit
values, the stove can only be sold with the Blue Angel for this nominal load (without the possi-
bility of changing the load).

3.1.2 Requirements for the particle separator

If a combined system according to 3.1.1.b) is used, a minimum separating efficiency of 75 % of
the particle mass must be maintained for the particle separator. A reduction of 90% must be
verified for the particle count. Alternatively, it is possible for the particle separator to comply
with the requirements of DE-UZ 222. The efficiency of the particle separator is determined in
accordance with DIN SPEC 33999 using the set up for stoves as an evaluated and mean corrected
reduction efficiency for the total particles and particle count.

The separating efficiency for the particle mass concentration is determined in accordance with
DIN SPEC 33999 using the evaluation matrix from DIN SPEC 33999 described in Appendix C and
with the exhaust dust status "1 - good" (raw gas dust content = 40-100 mg / m3) according to
table 2.

The reduction efficiency for the particle count concentration is also determined in accordance
with DIN SPEC 33999 using the evaluation matrix from DIN SPEC 33999 described in Appendix
C, as well as using the measuring instruments specified in Appendix C of these Basic Award
Criteria.

The reduction efficiency for the particle count concentration can also be determined by counting
the particles alternately in series both before and after the separator.

Consideration of the calculated reduction achieved by using the particle separator is only per-
mitted for the particle mass concentration and the particle count concentration. It can only be
used if the stove and particle separator (in some cases an additional component) each have an
operating hours counter.

Separate testing must be carried out for particle separators which are designed and intended for

rooftop installation (mouth-based separators) if they are not demonstrably suitable for operation
under the specified test conditions according to DE-UZ 212. In this case, the system consisting
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of the fireplace and particle separator must be considered as a combined system according to
3.1.1.b) and must comply with the required criteria according to DE-UZ 212 sections 3.1.1 and
3.1.2.

Compliance verification

The applicant shall submit a test report as verification for the requirements according to 3.1, in
which compliance with the requirements is documented for all of the fuels that the manufacturer
indicates can be used in the stove. The test report must contain photographic documentation of
the test and a copy of the operating instructions/quick user guide which were used for carrying
out the test.

In the case of a downstream separator that can also be installed elsewhere, the applicant must
submit an additional test report to confirm mechanical equality and the comparable switch-on
behaviour. This means that the separator must not switch on with a delay compared to the test.

The test report must be completed by a testing laboratory that is accredited for the described
tests on stoves according to EN 13240 or DIN EN 16510-1 pursuant to DIN EN ISO/IEC 17025
and is notified pursuant to the EU Construction Products Regulation 305/2011 (CPR). The testing
institution shall submit a declaration according to Annex 2 that it did not participate in the de-
velopment and optimisation of the stove.

The applicant shall publish the full test report on its website, state the corresponding Internet
address in Annex 1 and declare that the test was carried out using the operating instruc-
tions/quick user guide that were specifically produced for this model of stove and are identical
to the operating instructions included with the stoves offered for sale.

The testing institution does not need to be accredited for the measurement of the particle count
concentration or the evaluation of the particle separator according to DIN SPEC 33999 because
there is currently no accreditation available for single room heating systems for this testing
standard. The regulations of DIN EN ISO/IEC 17025 must be complied with. This includes the
needs-based and regular calibration of the measuring devices and the participation of the testing
laboratories in round robin tests.

For determining the efficiency of a particle separator according to DIN SPEC 33999, the testing
institution can also use test reports for other suitable locations according to DIN SPEC 33999.

If a downstream particle separator is required to comply with the requirements, the applicant
shall declare in Annex 3 that this is sold together with the stove. For stoves used in combination
with systems integrated into the chimney, the applicant shall declare compliance with the requi-
rements in Annex 3.
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3.2 Combustion chamber

If there are openings for combustion air in the combustion chamber wall, a notice must be
attached to the combustion chamber when the stove is sold to warn the user not to block the
combustion air opening with firewood. The manufacturer must also provide corresponding in-
structions in the quick user guide and operating instructions.

Compliance verification

The applicant shall declare compliance with the requirements in Annex 1 to the contract.

3.3 Tightness

Stoves holding the Blue Angel must comply with minimum requirements for their tightness,
irrespective of the type of air supply (open flue or balanced flue). The test must be carried out
after mechanical stress (opening and closing the doors) has been applied and after cooling of
the stove following a thermal overload in accordance with the safety tests pursuant to DIN EN
16510-1.

The mechanical stress involves opening and closing the firebox door 6000 times; all doors that
do not need to be opened on a daily basis for the intended use of the stove, such as ash boxes,
inspection or fuel storage doors, should be opened and closed 1000 times. The doors should be
opened here to the widest possible angle.

The tightness should be measured at three different statistical overpressures of between 5 Pa
and 15 Pa. For this purpose, the setting controls for the combustion air should remain closed;
combustion air openings that cannot be closed should be sealed up.

A compensation curve should be formed using the measured values. The difference in the
leakage rates on the compensation curves at a pressure of 10 Pa in each case must not exceed
a value of 2.0 m3/h.

Compliance verification

The manufacturer shall submit a test report that documents the mechanical stress and the two
leak tests and verifies compliance with the leakage rates.

3.4 Air regulation

To ensure that the user has as little influence over the emissions as possible, it is not permitted
for the air supply to be manually adjustable during intended operation. This is usually achieved
through the automatic regulation of the air supply. As part of the type testing process for the
stove, it must be certified that safe extraction of the flue gasses is guaranteed in an emergency.
Verification is provided as part of the type testing process for approving the sale of the stove on
the market.

If nominal and partial load operation is not recognized by the automatic stove control indepen-
dently of the operator, the stove manufacturer must specify exact control modes (switch on the
device, smartphone app or similar) for selecting nominal and partial load by the operator. A
corresponding note as well as an exact specification of the wood support (wood mass, dimensi-
ons, billet geometry) for both operating modes must be included in the Quick User Guide and
the operating instructions (with photos for clear illustration). It must be made clear to the
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operator that only these log wood properties defined in the accredited emissions test are per-
mitted in the respective control modes and that different properties of the defined wood supports
lead to non-compliance with the requirements of the Blue Angel.

Compliance verification

The applicant shall declare compliance with the requirements in Annex 1 to the contract. If
applicable, the applicant declares compliance with the requirements by referring to the corres-
ponding standard sheet of DIN TS 18843 sheets 1 to 3.

3.5 Combustion monitor

A display must be provided for the user to indicate any deviation from the optimal operating
state and to request that the user stokes the fire with wood.

Compliance verification

The applicant shall declare compliance with the requirements in Annex 1 to the contract. If
applicable, the applicant declares compliance with the requirements by referring to the corres-
ponding standard sheet of DIN TS 18843 sheet 4.

3.6 Emission reduction technology

If an integrated or downstream secondary emission reduction technology is required (e.g. after-
burner chamber, catalyst, separator), the manufacturer must indicate in the quick user guide
and operating instructions the intervals at which cleaning and maintenance is required in order
to guarantee proper operation.

If the downstream emission reduction technology belongs to the stove, the quick user guide
must specifically indicate that the “Blue Angel” has only been awarded in this case for the com-
bination of appliances and their combined operation.

The applicant must supply spare parts for this technology for at least 10 years after the end of
production (e.g. catalyst).

For downstream catalysts used as a secondary emission reduction technology, it must be en-
sured in the real life installation that the downstream catalyst is not fitted at a greater distance
from the stove connections than was the case in the tests carried out for these Basic Award
Criteria so as to maintain the correct temperature.

In the case of electrically powered emission reduction technology, this must start automatically
at the beginning of the fire insofar as this technology is not already permanently in operation.
For emission reduction technology that requires a power supply to be effective, separate coun-
ters for the operating hours must be provided on both the stove and the emission reduction
technology that record the actual operating times of the stove and the emission reduction tech-
nology.
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Compliance verification

The applicant shall declare compliance with the requirements in Annex 1 to the contract and
describe the type of emission reduction technology used.

3.7 Rational use of energy

The efficiency with respect to the utilisation of the fuel energy at nominal load (nominal heating
output) and the “partial load” intended by the manufacturer (smallest output stated by the ma-
nufacturer) must be determined. The efficiency must not fall below 75% either at nominal load
or “partial load”.

Compliance verification

The efficiency shall be determined during the emission measurements in accordance with DIN
EN 13240. The applicant shall submit the certificate for the type testing process that includes
information on the efficiency level. The certificate must be issued by a testing laboratory that is
accredited pursuant to DIN EN ISO/IEC 17025 and is notified pursuant to EU Construction Pro-
ducts Regulation 305/2011 System 3.

3.8 Requirements for the preservation of resources and durability

3.8.1 Repairability and provision of spare parts

The stove must be designed so that it can be repaired by replacing individual parts that are no
longer working. The applicant undertakes to guarantee the provision of spare parts for the repair
of the appliances for at least 10 years following the termination of production.

Spare parts are those parts which, typically, may develop a fault within the scope of the ordinary
use of a product. Whereas those parts which normally exceed the life of the product are not to
be considered as spare parts.

The product documentation must include information about the repairability and the guaranteed
supply of spare parts.

Compliance verification

The applicant shall declare compliance with the requirements in Annex 1 to the contract and
submit the corresponding pages of the product documentation.

3.8.2 Recyclable design

In terms of the recyclable design of those appliances issued with the environmental label, the
following is valid:

+ The appliances must be designed in such a way that they can be dismantled and sepa-
rated into recyclable materials by specialist companies using standard tools or that this
process is simplified by intelligently designed connections.

+ The appliances must be designed so that it is possible to separate metals into single
materials and, where possible, recycle them separately.

+ Specialist companies commissioned by the manufacturer for recycling the appliances
must be provided with instructions on how to dismantle the appliances on the Internet.
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+ The strategy for the preferred reuse and recycling of the appliances that has been de-
veloped, including the points described above, must be published by the manufacturer
on the Internet.

Compliance verification

The applicant shall declare compliance with the requirements in Annex 1 to the contract and
enclose the information published about the recycling strategy in Annex 4.

3.8.3 Maintenance and cleaning

The operating instructions must include easily understandable instructions for the user/operator
with respect to cleaning and removing ash from the firebox including, where relevant, any in-
stalled emission reduction equipment, as well as the recommended intervals, e.g. after a certain
number of operating hours, to ensure the proper operation of the stove.

In order to prevent ash and particulate matter escaping from the heating appliance and, where
relevant, any installed emission reduction technology, the stove manufacturer must define sui-
table measures and equipment for cleaning and removing the ash (permissible vacuum cleaner
specifications, vacuum cleaner attachments and similar).

Components that are subject to wear must be listed in the operating instructions with the requi-
red replacement intervals. Wear parts must be made available to the user/operator for at least
10 years after the end of production (e.g. door handles, seals and parts that come into contact
with the flame/embers). If the wear parts can only be replaced by trained specialists, corres-
ponding obligatory maintenance intervals must be prescribed by the manufacturer.

Compliance verification

The applicant shall declare compliance with the requirements in Annex 1 to the contract.

3.9 Material requirements for the packaging

The plastics used for the packaging must be labelled in accordance with the currently valid ver-
sion of the German Packaging Law (VerpackG). The obligation to register the packaging with the
Central Office for the Packaging Register (Zentralen Stelle Verpackungsregister) must be obser-
ved.

Compliance verification

The applicant shall declare compliance with the requirement and state the labelling for the pack-
aging plastic in Annex 1 to the contract.

3.10 Consumer information

All of the documents belonging to the appliance (except the Quick user guide) that are supplied
in printed form with the appliance should be printed on recycled paper according to DE-UZ 14a
that has been awarded the “Blue Angel” environmental label. In addition, the information must
also be made available on the manufacturer's website on the Internet.

The target group for this information are laypeople who have no experience with stoves. There-
fore, the customer must be provided with at least the following documentation when purchasing
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or taking delivery of the product, which refer to both the stove and any particle separator that
may also be supplied with it:

1. Installation instructions

2. Commissioning instructions

3. Quick user guide

4. Operating instructions (detailed)

3.10.1 Installation instructions

The installation instructions must include easily understandable illustrations. If external compo-
nents (such as e.g. a draught limiter or particle separator) are required for proper operation of
the stove, this must be indicated in the instructions. The installation of the system must be
carried out according to the manufacturer's instructions.

3.10.2 Commissioning instructions

The stove must be supplied with short, easily legible commissioning instructions that include
pictograms. They must include instructions for approval and acceptance by the chimney sweep
and instructions on the first heating up process for the stove. The commissioning instructions
must also list all of the required additional components on the first page. Reference must also
be made to the operating instructions.

These commissioning instructions must be attached to the appliance so that they can already be
viewed by the user before making their decision to purchase the appliance and before the first
heating up process (e.g. on the front, above the door opening).

3.10.3 Quick user guide

In addition, another guide covering a maximum of two pages must be provided that includes the
most important instructions for the fuel to be used (size of the pieces, dimension of wood, max.
water content, quantity) for the ignition process, controlling the air flow, stoking the fire and
cleaning/maintenance in a clearly visible and easy to understand form. This quick user guide
must be permanently legible and abrasion-resistant and must not suffer from discolouration
during normal use.

The instructions must include easy to understand illustrations and text that covers all of the
operating steps required from the user during operation, in particular:

+ Permissible fuels, quantities and dimensions of these fuels

+ Intended layering of the fuel in the firebox

+ Type and position of the firelighter

+  Procedure for stoking the fire (adding fuel)

+ Selection of control modes for nominal and partial load operation (if applicable)

+ Procedure for ending the operation of the stove

+ Instructions in the event of faulty operating states (e.g. escaping flue gas, failure of an
electrical control system)

+ If there are openings for combustion air in the combustion chamber wall, the manufac-
turer must include a corresponding notice in the quick user guide and operating instruc-
tions that these openings must not be blocked with firewood.
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The instructions must leave as little room for interpretation as possible. Statements such as e.g.
“depending on the desired output”, “until a good flame has been achieved” or "depending on the
quality of the fuel” must be avoided.

3.10.4 Operating instructions (detailed)

The operating instructions provided to the customer when purchasing the product must contain
at least the following information, which is presented in a clear and understandable way for the
user:

+ Instructions on approval and acceptance by the chimney sweep

+ Instructions on the energy efficient use of the appliances

+ Instructions on the fuel to be used (type, size of the pieces, dimension of wood, water
content)

+ Instructions on the low-emission operation of the stove

+ Instructions on ignition and when to stoke the fire (including the quantities to be added)

+ Instructions on exact control modes for nominal and partial load operation (with photos)
including a defined wood description (if applicable)

+ Instructions on cleaning the appliance, emission reduction equipment and the ash coll-
ection containers including the use of the required accessories

+ Maintenance instructions for the appliance and the emission reduction system

+ The possibilities for repairing the appliance in accordance with Paragraph 3.8.1

+ Information on the recycling strategy in accordance with Paragraph 3.8.2

In addition, the above-mentioned information must be published on a freely accessible website
that is linked via the manufacturer's website.

Compliance verification

The applicant shall declare compliance with the requirements 3.10.1 to 3.10.4 in Annex 1. The
applicant shall state the Internet address for downloading the instructions in Annex 1 to the
contract and enclose the required documents (installation instructions, commissioning instruc-
tions, quick user guide, operating instructions) and a photo of the stove.

3.11 Future revision of the environmental label

In any future revision, the possibility of reducing the emission limits even further will be exa-
mined. This will take into account any technical advances and ensure that stoves labelled with
the Blue Angel will also still have the lowest emissions in the future. In particular, the possibility
of imposing a stricter OGC value will be examined.

In addition, the possibility of stipulating a higher level of efficiency while maintaining the strict
emissions requirements should be examined.

The need to adapt the tightness requirements based on new findings about the pollution of
indoor air by stoves will be examined.

It will also be examined whether a greater focus should be placed on the requirements in a larger
load range. This includes the partial load mode (lower wood load) or the overload mode (higher
wood load). With regard to determining the oxygen content, it is being examined whether the
direct measurement will be better in future than the indirect determination via carbon dioxide.
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Furthermore, the revision will examine whether the applicant can offer a 5-year guarantee for
the secondary reduction technology if it is sold in combination with the stove.

With regard to consumer information, it should be examined whether it makes sense to offer
training opportunities through the manufacturers.

4 Applicants and Parties Involved

Manufacturers or distributors of final products according to Paragraph 2 shall be eligible for ap-
plication.

Parties involved in the award process are:

e RAL gGmbH to award the Blue Angel Environmental Label,

e the federal state being home to the applicant’s production site,

¢ Umweltbundesamt (German Environmental Agency) which after the signing of the contract
receives all data and documents submitted in applications for the Blue Angel in order to be
able to further develop the Basic Award Criteria.

5 Use of the Environmental Label

The use of the Environmental Label by the applicant is governed by a contract on the use of the
Environmental Label concluded with RAL gGmbH.

Within the scope of such contract, the applicant undertakes to comply with the requirements
under Paragraph 3 while using the Environmental Label.

Contracts on the Use of the Environmental Label are concluded to fix the terms for the certifica-
tion of products under Paragraph 2. Such contracts shall run until December 31, 2028.

They shall be extended by periods of one year each, unless terminated in writing by March 31,
2028 or March 31 of the respective year of extension.

After the expiry of the contract, the Environmental Label may neither be used for labelling nor
for advertising purposes. This regulation shall not affect products being still in the market.

The applicant (manufacturer) shall be entitled to apply to RAL gGmbH for an extension of the
right to use the ecolabel on the product entitled to the label if it is to be marketed under another
brand/trade name and/or other marketing organisations.

The Contract on the Use of the Environmental Label shall specify:

e Applicant (manufacturer/distributor)

e Brand/trade name, product description

e Distributor (label user), i.e. the above-mentioned marketing organisations.

© 2024 RAL gGmbH, Bonn
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Appendix A Cited legislations and standards, literature

DE-UZ 14a Recycled paper, Blue Angel Basic Award Criteria, Edition January 2020, RAL gGmbH,
Bonn.

DIN EN 13240:2005-10 Room heaters for solid fuels - Requirements and tests.

DIN EN 16510-1:2018-11 Residential solid fuel burning appliances - Part 1: General require-
ments and test methods.

DIN EN 16510-1:2023-02 Domestic solid fuel burning appliances - Part 1: General requirements
and test methods.

DIN EN ISO/IEC 17025:2018-03 General requirements for the competence of testing and calib-
ration laboratories (ISO/IEC 17025:2017)

DIN SPEC 33999:2014-12 Emission control - Small and medium-sized firing systems (according
to 1st BImSchV) - Test method for the determination of the efficiency of downstream dust se-
parators.

DIN TS 18843:2021 Domestic solid fuel fires - Combustion air appliances - Controls and regula-
tion for single room heating appliances. Part 1: Electrically operated, temperature-controlled
combustion air appliances, Domestic solid fuel burning appliances - Combustion air appliances -
Controls and regulations for single room heating appliances; Part 2: Temperature or delivery
pressure controlled mechanical combustion air appliances without auxiliary energy; Part 3:
Electrically operated, exhaust / heating gas component controlled combustion air appliances,
September 2021.

First ordinance for implementing the Federal Immission Control Act (Ordinance for Small and
medium-sized firing systems - 1st BImSchV): Ordinance for Small and medium-sized firing sys-
tems from 26 January 2010 (BGBI. I p. 38), last amended by Article 2 of the ordinance from 13
June 2019 (BGBI. I p. 804).

Law for making products available on the market (Produktsicherheitsgesetz - ProdSG): Product
Safety Act from 8 November 2011 (BGBI. I p. 2178, 2179; 2012 I p. 131), last amended by
Article 435 of the ordinance from 31 August 2015 (BGBI. I p. 1474).

EU Construction Products Regulation 305/2011: Regulation (EU) 305/2011 of the European Par-
liament and of the Council of 9 March 2011 laying down harmonised conditions for the marketing
of construction products and repealing Council Directive 89/106/EEC. Official Journal of the Eu-
ropean Union, 4/4/2011; last amended by Commission Delegated Regulation (EU) No. 574/2014
of 21 February 2014. Official Journal of the European Union, 28/5/2014.

EU Ecodesign Directive (2009/125/EC): Directive 2009/125/EC of the European Parliament and

of the Council of 21 October 2009 establishing a framework for the setting of ecodesign requi-
rements for energy-related products. Official Journal of the European Union, 31/10/2009.
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EU Regulation No. 2015/1185 for solid fuel local space heaters: Commission Regulation (EU) No.
2015/1185 of 24 April 2015 implementing Directive 2009/125/EC of the European Parliament
and of the Council with regard to ecodesign requirements for solid fuel local space heaters.
Official Journal of the European Union, 21/07/2015.

EU Regulation No. 2015/1186 for energy labelling: Commission Delegated Regulation (EU) No.
2015/1186 of 24 April 2015 supplementing Directive 2010/30/EU of the European Parliament
and of the Council with regard to the energy labelling of local space heaters. Official Journal of
the European Union, 21/07/2015.

SR 941.242: VAMV - Ordinance of the Swiss Federal Department of Justice and Police (EPDJ) on
flue gas measuring instruments for combustion motors from 19 March 2006.

Federal Environment Agency 2021: Air quality 2021 - Preliminary evaluation - Background Feb-
ruary 2021; https://www.umweltbundesamt.de/publikationen/luftqualitaet-2021.

Regulation (EU) No. 305/2011 (Construction Products Regulation): Regulation (EU) No.
305/2011 of the European Parliament and of the Council of 9 March 2011 laying down harmo-
nised conditions for the marketing of construction products and repealing Council Directive
89/106/EEC. Official Journal of the European Union, 04/04/2011.

Packaging Law (VerpackG): Law for the sale, return and high-quality recycling of packaging from
5 July 2017 (BGBI. I p. 2234).

WHO global air quality guidelines: particulate matter (PM2.5 and PM10), ozone, nitrogen dioxide,
sulfur dioxide and carbon monoxide. World Health Organization, Genf, 2021.
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Appendix B Measurement specifications for the particle-, CO-, OGC- and
NOx-mass concentrations

The tests for the emission values are based on the type testing process according to DIN EN
13240 and DIN EN 16510-1. However, the use of the following measurement specifications in-
cludes other combustion phases and the scope of the measurements has been significantly ex-
panded. Therefore, the testing requirements for the Blue Angel go beyond the specifications for
the type testing process. The criteria of minimum combustion duration, heat output and feed
pressure must be disregarded in the test according to DE-UZ 212 if a dust separator not in-
tegrated into the fireplace has an influence on the firing. In this case, the fireplace must be type-
tested separately (without downstream particle separator) and evaluated according to the crite-
ria of EN 13240 / EN 16510-1.

The following specifications from the manufacturer are required in order to use these measure-
ment specifications:

e Settings for the nominal load and “partial load” (lowest output stated by the manufacturer)
taking into account the limitations on user interventions (see the section “Settings on the
stove” below)

e Maximum permissible draught (if stated in the operating instructions) or necessity to use a
draught regulator

e Quantity of fuel at the nominal load and “partial load” including the type of fuel

¢ Method for adding and layering the fuel for ignition and stoking

The manufacturer's specifications are information contained in the operating instructions/quick
user guide and the product information that the customer receives with the stove.

The operating instructions/quick user guide from the manufacturer that were used for completing
the tests must be documented in the test report. These documents must be identical to the
operating instructions/quick user guide that is supplied when the stove is sold.

Procedure Six particle measurements should be carried out; an average value should
be calculated and evaluated for these six measurements.

The six measurements should be carried out in three phases (seven com-
bustion processes):

1st measurement: Ignition phase (ignition and combustion, as well as an
additional combustion process: gravimetric measurement of the particles),

2nd - 4th measurements: Nominal load phase (three combustion pro-
cesses: three gravimetric measurements of the particles)

5th - 6th measurements: “Partial load"™ phase (two combustion proces-
ses: two gravimetric measurements). If the manufacturer of the stove has
not stated the lowest output setting, the measurements should be carried
out at the nominal load.
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The measurements of the gas emissions (CO, OGC, NOx) must be carried
out continuously and uninterrupted from immediately at the point of igni-
tion through to reaching the stoking criterion described below after the 7th
combustion process:

“Ignition phase” (two combustion processes): Ignition and one nominal
load, starting with ignition at room temperature with natural draught,
whereby the measurement of the particles must be carried out across the
entire ignition operation (ignition combustion and first stoking of the fire).
The particle measurement starts immediately after igniting the fuel and
ends after reaching the point to stoke the fire for the second combustion
process (after the last combustion process for the ignition phase).

“Nominal load phase” (combustion processes): Nominal load, whereby
three particle measurements according to DIN EN 16510-1 witha 12 Pa
(tolerance +/- 2 Pa) chimney draught must be carried out immediately
after one another directly following the ignition phase and then included in
the evaluation. The particle measurements should be taken immediately
after loading and until the stoking criterion is reached. If DIN EN 16510-
1:2018 is still used, the particle measurements are taken 3 min. after loa-
ding and over a period of 30 min.

“Partial load phase” (two combustion processes): Draught setting for
the 5th measurement is achieved by transitioning from 12 Pa to the pres-
sure defined for the “partial load” according to the manufacturer's specifi-
cations or, if this is not stated, with a 6 Pa (tolerance: +/-1 Pa) chimney
draught during the measurement period. “Partial load" is the lowest sett-
able output according to the manufacturer's specifications. Carry out and
evaluate two particle measurements according to DIN EN 16510-
limmediately after one another directly following nominal load operation.

Measurement
period

Start
The measurement period starts immediately after igniting the fire (visible
flames).

Stoking the fire for the ignition phase (CO2 or weight criterion):
The CO2 or weight criterion should be used for stoking the fire in the igni-
tion phase: The test period ends when the CO2 criterion (tolerance: +/-
0.5% by volume) or the weight criterion according to DIN EN 16510-1 has
been fulfilled.

Stoking the fire in the nominal load and “partial load” phases (CO2
or weight criterion):

Stoking the fire in the nominal load and “partial load” phases must be car-
ried out in accordance with DIN EN 16510-1 A.4.7 or DIN EN 16510-1
A.4.8. This means that stoking of the fire for the nominal and “partial load”
phases must be consistently carried out either according to the weight cri-
terion or according to the CO2 criterion described above.
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End of the measurement:

The measurement period ends when the selected stoking criterion for the
7th combustion process has been fulfilled.

The testing laboratory must provide details on the selected stoking crite-
rion in the test report. The selected criterion must be used consistently for
every single stoking process during the tests. Changing the criterion during
the tests is not permitted.

Settings on the
stove

The stove must be set in accordance with the manufacturer's specifications
found in the operating instructions/quick user guide. After the ignition
phase (ignition and the resulting combustion process directly afterwards =
“ignition phase”), no other manual interventions in the stove are permit-
ted. In the case of stoves with automatic combustion and output controls,
the manufacturer's specifications for regulated operation described in the
operating instructions/quick user guide should be taken into account.

Draught conditi-
ons

A real or simulated natural draught for the ignition phase with the following

parameters must be used:

e Air temperature: 15 - 30 °C at the location defined in DIN EN 16510-
1

e Height of the chimney: 4.00 m (+/- 10 cm)

e For the test procedure, the measuring section for the safety test at
natural feed pressure according to DIN EN 13240:2005-10 (Fig. A.12)
or DIN EN 16510-1 can be used. Continuous insulation of the measu-
ring section is not required and the measuring nozzle distances can be
smaller for separator configurations with a large overall height. The
detailed test setup must be recorded in the test report.The draught
measured in a cold state (feed pressure) must not exceed 2 Pa.

e The measurement of the feed pressure relevant for the test procedure
must be performed behind the fireplace and in front of the separator
(for separators not integrated into the fireplace with fan).

Fuel

Beach wood logs according to the manufacturer's specifications should be

used as fuel, although it is essential that they have the following charac-

teristics:

e water content according to DIN EN 13240:2005-10 Table B.1: 16%
(tolerance: +/- 4%)

e or water content according to DIN EN 16510-1; Moisture content: 15%
(tolerance: +/- 3%)

o

A firelighter according to the manufacturer's specifications can be used as

an ignition aid (e.g. wood wool soaked in paraffin).

The use of damaged wood (e.g. with fungal infestation) is not permitted.

Quantity of fuel

Use the maximum values for the quantity of fuel, size of the pieces and
dimensions of the wood, as well as the laying method for nominal load and
“partial load”, specified by the manufacturer.
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For igniting the first combustion process, individual adjustments can be
made with regard to size of pieces and dimension of the wood. In addition,
smaller beech wood (kindling) with up to 25% of the fuel mass can be
used.

Corresponding information must be given in the Quick User Guide.

Measurement
parameter

Measurement of the gaseous emissions must be carried out continuously
from ignition through to the end of the 7th combustion process and across
the three phases: ignition phase, nominal load phase and “partial
load” phase. All seven combustion processes must be carried out imme-
diately after each other. For the six measurement periods to determine the
total particles that are carried out immediately after one another (one mea-
surement period for the ignition phase, five further measurement periods
for the nominal load phase and “partial load” phase), an average value is
firstly determined for each individual measurement period and then a total
average value is determined for all of the measurement periods. The report
must include both the individual values and also the total average value.
For this continuous measurement method, data should be recorded at least
every 15 seconds.

Total particle
mass

Measurement of the “total particle mass” parameter should be carried out
according to DIN EN 16510-1. Alternatively, other gravimetric measure-
ment methods for this parameter that have been approved for the type
testing process for stoves by notified testing institutions in Germany may
be used.

However, the following specifications, which may deviate from the stan-
dard, should be taken into account:

The particle measurement starts in the ignition phase directly after igniting
the fuel and ends after reaching the point to stoke the second combustion
process (after the last combustion process for the ignition phase).

In the nominal load and “partial load" phases, the particle measurement
should start according to the specifications for the measurement method
being used, while taking into account any other regulations that may be
valid for the type testing process.

Co

DIN EN 16510-1

Alternatively, other measurement methods for this parameter that have
been approved for the type testing process for stoves by notified testing
institutions in Germany may be used.

0OGC

DIN EN 16510-1

Alternatively, other measurement methods for this parameter that have
been approved for the type testing process for stoves by notified testing
institutions in Germany may be used.

NOXx

DIN EN 16510-1

Appendix B

23/27 DE-UZ 212 Edition January 2024




Alternatively, other measurement methods for this parameter that have
been approved for the type testing process for stoves by notified testing
institutions in Germany may be used.

Particle count

See Appendix C of these Basic Award Criteria

Temperature

The measurement of the flue gas temperature must be completed in a
measurement circuit according to DIN EN 16510-1.

The temperature is measured at the measurement point in the measure-
ment circuit. The temperature at the flue gas sockets on the stove is mea-
sured according to DIN EN 16510-1.

Flue gas mass
flow rate

The flue gas mass flow rate should be determined using calculations ac-
cording to DIN EN 16510-1.

CO2, O2

According to DIN EN 16510-1

Alternatively, other measurement methods for this parameter that have
been approved for the type testing process for stoves by notified testing
institutions in Germany may be used.

Calculations

The calculations for the efficiency and heat output (total, room, water-
heating output) of the three nominal load and two “partial load” combus-
tion processes must be carried out in accordance with DIN EN 16510-1.
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Appendix C Measurement specifications for the particle count

The measurement specifications are based on Swiss Ordinance SR 941.242 (measuring instru-
ments for gas mixtures, measuring instruments for diesel smoke and measuring instruments for
nanoparticles).

Manufacturer’s specifications according to Annex 1 are required in order to use these measure-
ment specifications.

1. Basic principle

a. General

The measurement specifications have been defined for the counting of particles using a conden-
sation particle counter (CPC) from a particle size of 23 nm and upwards. The process takes into
account the solid particles that remain after using a volatile particle remover (e.g. thermodenu-
der).

Alternative measurement methods are permissible if their equivalence has been verified in com-
parative measurements on real exhaust gases from stoves using the defined reference system.
The systematic measurement error between a CPC-based reference system and another type of
test equipment for the measurement of the particle count concentration from wood burners as
part of the Blue Angel must not exceed a maximum of 25 %. The sampling system including the
dilution stage, the sampling lines and the measuring instrument are considered here as one unit.

The oxygen content of the flue gas is determined in parallel to the measurement of the particle
count. Determining the oxygen content by measuring the carbon dioxide in the flue gas is per-
missible.

b. Process parameters

The following process parameters must be maintained during the measurement. The parameters
must be evaluated on the basis of measurements on fire-burning stoves. All of the combustion
phases as specified in Appendix B must be taken into account.

Measurement | Measured parameter Maximum expanded uncertainty of the measuring
instrument
Gas analysis 02 +/- 5% of the measurement value or

+/- 0.4% by volume (the higher value applies)
Particle count | Number (not based on | +/- 25% relative to the measurement value or (at
13% 02) less than 50 000 cm-3) 12 500 cm-3 absolute

The reproducibility (between test facilities) of the measurements will be determined as part of
round robin tests.

C. Sampling and sampling equipment

The samples should be taken at least 350 mm and a maximum of 1350 mm after the last mea-
surement point of the measurement circuit that has been set up for the type testing process in
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accordance with DIN EN 16510-1, regardless of integrated or downstream exhaust gas aftertre-
atment devices.

If the exhaust gas aftertreatment device is not integrated in the furnace, the minimum pipe
length specified by the manufacturer after the separator must be taken into account. Sampling
takes place in the middle of the free flow cross-section with a pipe of at least 10 mm diameter.

d. Requirements for the appliances and gases

The components specified by the manufacturer of the measuring instrument must be used. They
must correspond to the components that were used for the comparative measurement and the
round robin tests.

Sampling lines

The sampling equipment and sampling lines up to the dilution stage must be designed to prevent
the condensation of water and volatile substances. This can be achieved e.g. by heating the
sampling line or heating the dilution air. The sampling lines must be anti-static. The sampling
line should not be moved during sampling.

Pre-separator
An impactor or cyclone should be used to separate large particles. This equipment must have a

cut-off of 50% at an aerodynamic particle diameter of 0.7 to 1.5 um.

Dilution

The sampled flue gas should be diluted in one or multiple dilution stages so that the particle
count concentration can be measured within the calibrated range. For measurements on flue gas
from stoves, this is generally achieved using a dilution of 1:500 or 1:1000. The measuring in-
strument must be designed for a lower response threshold of 10,000 particles per cubic centi-
metre and for a maximum particle concentration that is ten times the limit value.

Volatile particle remover

Volatile components (components capable of adsorption) should be removed from the sampled
gas flow before the measurement. A volatile particle remover (e.g. a thermodenuder or catalytic
stripper) should be used for this purpose. The temperature should be selected so that no ele-
mental carbon forms from the hydrocarbons. This criterion is fulfilled if a separation efficiency
of at least 90% is achieved for tetracontane aerosols.

Counting efficiency depending on the particle size

The counting efficiency corresponds to the specifications in the “International Recommendation
Particulate Number Counter Draft 2019-05-23" from the Netherlands. The following instrument
specifications must be maintained:

Maximum permissible errors (absolute or relative, the higher value applies)

Fault type Maximum fault [Particle/cm?3]
Absolute 12 500 (at less than 50 000)
Relative + 25% of the calculated value
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Counting efficiency

Particle size [nm] Efficiency
23 +/- 5% 0.2 -0.6
50 +/- 5% 0.6 -1.3
80 +/- 5% 0.7 -1.3
2. Completing the measurements and calculating the measurement results

The measurements should be carried out according to the measurement method prescribed for
gaseous pollutants in the criteria for the Blue Angel for stoves (Appendix B). The particle count
is measured from the cold start phase (including the first two combustion processes) to the last
measurement across the entire test cycle. The average value is calculated over the entire meas-
urement cycle.

All particle count measurement values are recorded with a sampling rate of at least 0.1 Hz,
averaged over the entire test cycle and then converted for an oxygen content of 13% by volume.
For this purpose, the oxygen content in the flue gas measurement circuit and also across the
entire test cycle should be measured; alternatively, it is permissible to measure the carbon
dioxide content and use it to calculate the oxygen content.

In order to determine the measurement results, the values are converted for dry flue gas under
normal conditions (273 K, 1013 hPa) and taking account of the selected dilution. The result is
converted for an oxygen content in the flue gas of 13% by volume.

The measurement report must include the curve for the measured particle count over the entire
test cycle without oxygen reference. In addition, the report must state the mean value for the
particle count concentration over the entire testing cycle in cm-3.

3. Calibration and testing

The measuring instrument must be regularly calibrated to national standards; the intervals are
defined by the testing institution that uses the measuring instrument. This process must include
at least a factory calibration.
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