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Abstract

Green Public Procurement (GPP) is defined in the Commission Communication “Public procurement for a better
environment” as "a process whereby public authorities seek to procure goods, services and works with a reduced
environmental impact throughout their life cycle when compared to goods, services and works with the same primary
function that would otherwise be procured.” This is a voluntary instrument, which public authorities can use to provide
industry with incentives for developing and marketing more environmentally sound products. The primary goals of
establishing GPP criteria for water-based heaters are to increase the energy efficiency during operation and to reduce
greenhouse gas emissions, as the use-phase has been identified to contribute the most to the environmental impacts
caused by this product group. In addition to energy efficiency and greenhouse gas emissions, other environmental impact
parameters and environmental improvement potentials are taken into account when developing the criteria, such as: lower
air emissions related to energy production and consumption, lower resource consumption, potentially higher resource
efficiency management (with respect to the issue of recycling and recyclability), etc. Finally, the products covered by the
GPP criteria should also bring public customers direct cost savings when evaluated using a life-cycle cost perspective (e.g.
lower overall costs due to lower energy bills). This technical analysis is based on a life-cycle analysis of different heating
technologies. The technical background report includes a summary of the life-cycle analysis methodology and results, and
a discussion on environmental improvement potential that the EU GPP criteria for this product group may bring with
respect to the heating technologies currently existing and used in the market today.
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INTRODUCTION

Green Public Procurement (GPP) is defined in the Commission Communication “Public procurement
for a better environment” as "a process whereby public authorities seek to procure goods, services
and works with a reduced environmental impact throughout their life cycle when compared to
goods, services and works with the same primary function that would otherwise be procured.” This
is a voluntary instrument, which public authorities can use to provide industry with incentives for
developing and marketing more environmentally sound products?.

The Green Public Procurement website of the European Commission® contains a number of
documents and toolkits that facilitate Member States to develop national GPP criteria.

A study commissioned by DG ENV on the “Collection of statistical information on GPP in the EU™
(Ecofys 2007) analysed the uptake of EU GPP in seven member states: Austria, Denmark, Finland,
Germany, Netherlands, Sweden and United Kingdom. The study found a high uptake of GPP
requirements similar to the ones developed in EU GPP criteria in these Member States. These seven
countries are also the ones with the most developed national plans on public procurement in the EU.
Ecofys study also mentions that one of the important objectives of the EU GPP program should be
to identify how to account for CO, emissions in GPP, and the financial impacts of GPP.

A review of the existing studies on GPP programs in the EU, including Member States public
procurement programs carried out by AEA (AEA 2010) 3, indicates that only a few criteria sets exist
for heating generator products, despite the significant environmental impact and improvement
potential of this product group. GPP criteria for heating generators are only available for
cogeneration units (at the EU level and in the UK). Criteria also exist on electricity and district
heating, but these two groups are out of the scope of the heating generators product group. The
AEA 2010 report showed however that the EU GPP criteria on the first 10 product/service groups
(not including heating generators) developed by the Commission were very much used by Member
States’ GPP programs.

The primary goals of establishing GPP criteria for water-based heaters (also referred to as "heating
generators” in this document) are to increase the energy efficiency during operation and to reduce
greenhouse gas emissions, as the use-phase has been identified to contribute the most to the
environmental impacts caused by this product group. In addition to energy efficiency and
greenhouse gas emissions, other environmental impact parameters and environmental
improvement potentials are taken into account when developing the criteria, such as: lower air
emissions related to energy production and consumption, lower resource consumption, potentially
higher resource efficiency management (with respect to the issue of recycling and recyclability), etc.
Finally, the products covered by the GPP criteria should also bring public customers direct cost
savings when evaluated using a life-cycle cost perspective (e.g. lower overall costs due to lower
energy bills).

! Communication from the Commission to the European Parliament, the Council, the European Economic and
Social Committee and the Committee of the Regions - Public procurement for a better environment, COM
(2008) 400, available at: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2008:0400:FIN:EN:PDF

2 GPP website http://ec.europa.eu/environment/gpp/what _en.htm

3 GPP website: http://ec.europa.eu/environment/gpp/what _en.htm

The GPP training toolkit: http://ec.europa.eu/environment/gpp/toolkit en.htm

4 “Collection of statistical information on Green Public Procurement in the EU: Report on methodologies’,
Ecofys, Significant, and PricewaterhouseCoopers (2007)

>  “Assessment and Comparison of National Green and Sustainable Public Procurement Criteria and
Underlying Schemes in Ten Countries”, AEA, November 2010,
http://ec.europa.eu/environment/gpp/studies en.htm
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The document consists of the following chapters: Chapter 1 briefly presents the project background
and motivation for this study; chapter 2 introduces and discusses the product definition and scope,
and a summary of the overall comments from stakeholders to date; chapter 3 presents the general
guidelines for assessment and verification, followed by the proposed criteria in Chapter 4. A
summary of the technical analysis in support of the abovementioned proposed GPP criteria is
presented in an Appendix (Chapter 5). The corresponding technical background report is available at
the project's website®. This technical analysis is based on a life-cycle analysis of different heating
technologies. The technical background report includes a summary of the life-cycle analysis
methodology and results, and a discussion on environmental improvement potential that the EU
GPP criteria for this product group may bring with respect to the heating technologies currently
existing and used in the market today.

& “Development of European Ecolabel and Green Public Procurement Criteria for Water-based Central Heating
Generators. Draft Report. Policy Analysis”, Nov. 2011, Van Holsteijin en Kemna BV (VHK),
http://susproc.jrc.ec.europa.eu/heating/stakeholders.html
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1. Project background

The European Commission's Directorate General for the Environment has initiated a project directed
towards developing a joint evidence base for the EU policy making in the area of water-based
central heating generators. This study is being carried out by the Joint Research Centre Institute for
Prospective Technological Studies (JRC-IPTS) supported by VHK consultancy, in cooperation with all
the interested parties: industries, NGOs and public authorities.

The purpose of this pilot project is to develop the EU Ecolabel and Green Public Procurement criteria
for water-based central heaters.

The preliminary results of the study are available at the project's website
(http://susproc.jrc.ec.europa.eu/heating/) and the proposals for the future GPP criteria, which can be
feasible for the product group under study, are presented in the current working document.

The preliminary results of the study show that the main environmental aspects associated with
heating generators are related to their use phase i.e. the consumption of energy and associated
greenhouse gas emissions during operation.

It is in general recognised that the energy efficiency of different heating technologies depends not
only on the technical characteristics of the main unit, but also on how the heating generator is
installed, in which type of building, and in which climate. This is especially so for heat pumps, where
the energy efficiency is critically sensitive to all these issues. The GPP criteria will take these issues
into account, and as part of the criteria will provide advice to the installer and to the consumer on
how to best install and maintain the generators.

Regarding the choice of heating technologies, the public procurer may not always be totally free to
select the most environmentally preferable technology in a given situation. For example, the
particular building/neighbourhood might have access to district heating only. The GPP criteria here
assume in principle that the public procurer has total freedom for choosing heating technology, fuel,
etc. The GPP criteria should be seen as a guidebook for green public procurement, but the specific
purchasing situation may provide other constraints to select the appropriate heating generator
choices for the specific situation.

While the first working documents referred to "hydronic heating systems’, it was decided to rename
the product group "water-based heaters", which is considered a better description of the product
definition and scope as will be explained in Chapter 2, developed in consistency with Ecodesign Lots
1 and 15, and in consultation with stakeholders.

1.1 Market considerations

The technical report associated with this study and available at the project website’” describes a
detailed market analysis for heating generators, which is dominated by gas/oil boilers (representing
around 90% of the total sales in 2010), followed by heat pumps (6.6%) and biomass boilers
(3.3%). The report also includes estimates of future trends in which the EU Ecolabel and GPP criteria
influence the current market. A stock model was built to quantify savings on energy consumption
and emissions. The "Business-as-usual" scenario is set up as a stock model calculation, which
calculates the effects of changes in the stock ("STOCK") through changes in sales and product
characteristics of new products entering the stock ("NEW"). The analysis is quantitative because the

7 In: "Development of European Ecolabel and Green Public Procurement Criteria for Water-based Central
Heating Generators. Draft Report. Product definition, market analysis and technical analysis " (June 2011), and
"Development of European Ecolabel and Green Public Procurement Criteria for Water-based Central Heating
Generators. Draft Report. Policy analysis " (Nov. 2011),
http://susproc.jrc.ec.europa.eu/heating/stakeholders.html
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model calculates for the years 2010-2030° the environmental aspects of the stock (energy
consumption and environmentally relevant emissions).

A first assessment of Prodcom sales data (more detailed analysis presented in the technical
background report) showed an annual production of 6.9 million boilers in 2009 (for gas and oil-fired
boilers). Considering the limited value of import and export (respectively some 230 and 807 million
euro), it can be concluded that most of the EU production is meant for the EU market.

A study for Ecodesign Lot 1 estimated in 2010 boiler sales of around 6.9 million units (excluding
solid fuel boilers), a boiler stock of approximately 110.9 million boilers and an annual primary
energy consumption of 10.5 PJ. The CO; emissions were estimated to be around 600 Mt, and SOx
emissions were estimated to be around 700 kt. The screening analysis shows that central heating
boilers are among the product groups with the highest energy-consumption in Europe. Development
of environmental policies, like EU Ecolabel or Green Public Procurement criteria, appears feasible,
also given the current proposals for Ecodesign requirements for ‘boilers’ and Energy labeling of
‘boilers’.

1.2 Cost considerations

In the development of Green Public Procurement criteria, one of the most important aspects to take
into account is a life-cycle cost analysis of the best environmentally-performing products with
respect to average products in the market. Cost considerations (using a life-cycle perspective) are
especially important in public procurement because of the need to justify public spending. Member
states should be encouraged to make choices that are a good value in the long-term and
compatible with wider policies.

Heating generators are one of the products where life-cycle impacts depend the most on the use-
phase (mostly use-phase energy consumption). Therefore, purchase costs are only a comparatively
(or very) small part of the total life-cycle cost of the products. A number of available studies on cost
considerations in GPP° have also concluded that higher purchasing prices are usually compensated
for by lower operating costs for products where energy consumption is a major cost factor. A typical
example is found e.g. in high-efficient heating installations. During the whole life cycle of the
heating installation, the mentioned study found that approximately 95% of the total costs were
determined by operating costs. It is therefore concluded that public procurement decisions based
only on the purchase price will likely lead to misinvestment.

The technical background report associated with this study!® presents a detailed life-cycle cost
analysis of heating generators, and a summary of key conclusions is presented below.

The total life-cycle costs of the different heating generator options (including purchase,
maintenance and running costs) are found to be very susceptible to current energy costs. In
particular, some studies'! have shown that governmental decisions on energy tariffs may turn a
boiler option that brings positive economic effects into an option that results in an economic burden.
Especially electric heat pumps and cogeneration boilers appear sensitive to such decisions on
energy prices.

8 Preceding years, as of 1990 (or even 1980 for certain products/aspects), are also calculated, but this is
mainly done to produce a realistic stock as of 2010.

° “Costs and Benefits of Green Public Procurement in Europe”, Oko-Institut e.V. and ICLEI, 2007

10 1n: "Development of European Ecolabel and Green Public Procurement Criteria for Water-based Central
Heating Generators. Draft Report. Product definition, market analysis and technical analysis " (June 2011),
http://susproc.jrc.ec.europa.eu/heating/stakeholders.htm

1 magazine VV+, March 2010, p.178
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Although heat pumps have become a feasible alternative in the last years, this technology was still
found to be a relatively expensive option, especially if the necessary works for the complete
installation (realisation of heat source system and heat sink / emitter/system) are included.

Specific data on life cycle costs for different heating generators evaluated can be found in Part 3.3
(“Improvement potential”’) of the technical background report available at the project website®2
Table 1 (from the technical report) gives the life-cycle costs at LLCC and BAT levels. It shows
savings at LLCC level of up to 16% for the smaller size classes (up to L) and 34-46% for the largest
sizes. The savings at BAT level indicate that, apart from the smallest XXS level for which the results
show that the additional cost of the BAT-solution is not offset by the energy savings attained by
this technology, the BAT-solutions are still more economical than the base case. BAT- solutions do
not save as much as LLCC-solutions, but the saving percentages of both solutions are relatively
close.

Table 1. Life cycle costs and savings LLCC- and BAT- levels versus base case level.

En

. Heat En En BaseCas

Size- oup B B Eff e e 2T LLCC CECCRNN NEA T 2T

Clas (%) A lifecycle lifecycle - saving in " Savings
s ut Base (%) (%) lifecycle - - savings % saving in %

(kW) LLCC BAT costs
Case

XXS 10 53 77 165 €9.085 €8.716  €10.943 €369 4% -€1.858 -20%
S 19 52 79 165 €14.172 €12.313 €13.352 €1.859 13% €820 6%
M 22 54 78 135 €18.750 €15.797 € 16.859 €2.953 16% € 1.891 10%
L 29 55 78 135 €24.119 €20.259 €21.262 € 3.860 16% € 2.857 12%
XL 60 44 77 130 €57.697 €37.851 €38.668 €19.846 34%  €19.029 33%
XXL 115 45 101 130 €108.111 €65.623 €73.738 €42.488 39%  €34.373 32%
3XL 250 43 98 115 €272.770 €164.057 €190.187 € 107.943 40%  €81.813 30%
4XL 750 43 99 115 €904.288 €487.237 €495.964 €417.051 46% € 408.324 45%

Calculated with Ecoboiler Integrated model version 5a

The BAT (Best Available Technology) or BNAT (Best Not yet Available Technology) levels are mostly
based on heat pump technology sometimes with an add-on benefit from solar installations. Some
comments were added in the study:

12 1n: "Development of European Ecolabel and Green Public Procurement Criteria for Water-based Central
Heating Generators. Draft Report. Product definition, market analysis and technical analysis ", June 2011,
http://susproc.jrc.ec.europa.eu/heating/stakeholders.html
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e Heat pumps cannot be universally applied. Especially ‘geothermal’ or ‘vertical’ ground-
source heat pumps require special permissions from the waterworks and/or the commune,
etc.

e Specialist installers and special equipment are necessary and (as yet) not abundant.

e The efficiency of the heat pump is highly dependent on the lay-out and installation.

e Often a heat pump is a base-load device, which means that a hybrid device (e.g. with a
conventional boiler) may often be an economical solution to capture both base and peak
loads.

o The energy benefits are highly dependent on the climate, especially with air-based heat
pumps and of course with solar energy.

e As aresult of the above, the pay-back time will vary widely per country and circumstance.

Even larger savings are possible by adding complementing equipment: thermostats with better
response can improve the central heating efficiency by optimizing the boiler heat output to the
(expected) heat demand, heat pumps using ambient heat and/or solar thermal systems reduce the
fossil fuel or electric energy input. More detailed cost data can be found in the technical background
report.

2. Product definition and scope

A definition of the product scope is detailed below, based on the product scope of the Energy
Labelling and Ecodesign Lot 1 (Regulation (EU) No 813/2013 and Regulation (EU) No 811/2013)
and Energy Labelling and Ecodesign Lot 15 (solid fuel boilers), in line with achieving greater
harmonization between different product policy initiatives.

For the purposes of these criteria, the product group ‘water-based heaters’ shall comprise products
that are used to generate heat as part of a water-based central heating system, where the heated
water is distributed by means of circulators and heat emitters in order to reach and maintain the
indoor temperature of an enclosed space such as a building, a dwelling, or a room, at a desired
level. The operation of the heat generator can be based on a number of processes and technologies,
such as:

— Combustion of gaseous, liquid or solid fossil fuels;
— Combustion of gaseous, liquid or solid biomass;
— Use of the Joule effect in electric resistance heating elements;
— Capture of ambient heat from air, water or ground source, and/or waste heat;
— Cogeneration (the simultaneous generation in one process of heat and electricity);
— Solar (auxiliary);
The maximum output power of the water-based heaters shall be 400 kW.

Combination heaters are included in the scope of this product group, provided that their primary
function is to provide ambient heat.

The following products are excluded from the scope of this product group:
— Heaters whose primary function is to provide hot drinking or sanitary water;
— Heaters for heating and distributing gaseous heat transfer media such as vapour or air;

— Cogeneration heaters with a maximum electrical capacity of 50 kW or above;



— Space heaters that combine both indirect heating, using water-based central heating
system, and direct heating, by direct emission of heat into the room or space the appliance
is installed.

Although it is not explicitly stated in the definitions above, it may be that the circulator is an integral
part of the heater. For larger heaters the circulator is usually supplied separately, and therefore the
circulator itself is out of the scope. The maximum output power of the water-based heaters shall be
400 kW.

Rationale for product scope and definition

A "product group" is defined as a set of products that serve similar purposes and are similar in
terms of use, consumer perception and have similar functional properties. This definition is
consistent with the life-cycle analysis approach in this study, which compares different technologies
which all share a common function: the production of one unit of heat for ambient heating, e.g. 1
kWh of useful heat. The objective of this functional approach to heating generators is to help public
authorities to make a choice between different kinds of heating technologies that provide heating to
a water-based central distribution system.

The product group "water-based central heating generators" represents a very large group that
comprises different technologies and a wide range of sizes. Therefore, a precise definition of the
product group “water-based heaters” is needed for the purpose of GPP criteria development. As
mentioned above, the scope proposed in this report is consistent with Ecodesign Lot 1 on space
heaters and combination heaters and Ecodesign Lot 15 on Solid fuel small combustion
installations®®.

The open scope to all types of technologies regardless the type of fuel consumed, reflects the
discussions with stakeholders and implies that any technology is acceptable in principle, provided
that the water-based heater meets all the relevant criteria, in particular (but not only) the ones on
energy efficiency and greenhouse gas (GHG) emissions. For instance, coal boilers and fossil oil
boilers are in principle part of the scope, but technically, it is unlikely that they can meet the GHG
emission benchmarks. Instead, the fuel would need to include at least some percentage of biomass
or the boiler should be “hybridised” (combined with for instance solar collectors or a heat pump) in
order to meet the criteria. In a broader perspective, the criteria never mention the origin of the fuel
(fossil vs. biomass) and only refer to e.g. gas fuel boilers, liquid fuel boilers, etc.

Excluding heaters which only provide hot water or based on gaseous heat transfer media and
cogeneration space heaters with electrical capacity = 50 kW from the scope is in line with Ecodesign
Lot 1.

The exclusion of heaters combining both indirect and direct heating comes from the fact that the
performance and heat balance of such appliances is different to heaters intended for connecting to
a central heating system only.

The exclusion of the electric power consumption of the circulator when computing the energy
efficiency is also in line with Ecodesign Lot 1.

From stakeholders' feedback, water-based heaters are considered as an appropriate product group
as they account for the largest share of the environmental impact of heating buildings, not only in
terms of energy consumption but also taking into account a number of other impacts, including
greenhouse gas and other air emissions. They account for more than 80 % of the environmental
impact of all types of space heaters in buildings in the EU-27 (covering water-based and air-based

13 See for more information: http://www.ecosolidfuel.org/
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central heaters and room heaters). Moreover, they also represent one of the largest environmental
impacts among all kinds of consumer products in the EU-27.

Typical sources of energy depend on the specific heating technology, but may include electricity,
solar thermal, heat transfer from ground, water, or air by heat pump technology, liquid fuels,
natural gas, biogas, wood, biomass, etc., and combinations of energy sources. Solar thermal heating
appears to be on the increase for ambient heating and hot water provision in buildings.

The most cited performance parameter of the boiler is the (nominal) power output in kW4 The
scope of boilers is set to a maximum of 400 kW consistently with the Boiler Directive'®. The heating
capacity is an essential parameter for correct sizing of boiler to the building load. The heating
capacity of boilers should be sufficient to cover the space heating need of a dwelling or building on
the coldest day of the year or rather the last decade (as defined in relevant test standards). On the
other days the boiler will function in part load.

For that reason, the test standards, discussed in the technical background report for the present
study distinguish between heating energy efficiency not only at full load, but also at 30% part-load
and —on occasion— in stand-by/zero load. As will be argued in the following chapters, this is still a
very crude approximation of what happens in real-life. Various studies have shown that the average
load over the heating season is more in the range of 10% of the nominal boiler capacity. This is not
only due to the outdoor temperature variations over a heating season, but also due to over-sizing
and —especially for an instantaneous combi-boiler— due to sizing of the boiler primarily for the
water heating function.

A summary of scope of the product group is presented in Table 2.

14 The maximum nominal power output refers to the energy output expressed as kW thermal energy at
nominal conditions. Nominal conditions are standardised test conditions (also known as standard rating
conditions) for certain set system parameters (flow rate of medium, etc.). Nominal power output is not the
same as nominal power input, because the boiler introduces generator losses (except for heat pumps, where
the nominal power input in electric kW is lower than the power output in kW of heat, since the renewable
energy input is not counted). However, for smaller boilers (e.g. <50 kW) the nominal rating often refers to
OUTPUT power.

15 Boiler Efficiency Directive, 92/42/EEC

11



Table 2. Summary of scope of product group.

Component of Fuel Nominal power Working principle
heating system output
Gas/liquid Gas (natural, propane, thermal output: Combustion
boiler biogas) or liquid (oil, 4-400 kW
bio-oil)
Biomass boiler Biomass (logs or thermal output: Combustion
pellets) 4-400 kW
Heat pump Electricity thermal output: Electric compressor, driving a
4-400 kW vapour cycle
Gas (possibly in Gas driven engine, driving a
combination with compressor for a vapour
waste heat and/or compression cycle
solar heat) Gas-fired combustion, driving
a sorption process
CHP or Gas (natural, propane, thermal output: Micro: external combustion
cogeneration biogas) or liquid (fossil 4-400 kW (Stirling engine)
oil, bio-oil) max. electric output: Mini: internal combustion
50 kWe (piston engine driving a
generator)
Other: fuel cells, based on
electrochemical principles
Solar thermal Solar energy in Not applicable (sized Capturing and storage of
combination with depends on location, solar irradiation
electric energy for budget and

pumps/controls (needs application)
other heat generator to

fulfil heating demands

in all circumstances)

Investigating a common benchmark approach was strongly supported by the Ad Hoc Working Group
Meeting to allow comparison of different heating technologies. The main arguments are gathered

below:

Strong support was given to the common benchmark approach comparing the different
heat generator technologies, which can provide useful information to the consumer in
making an appropriate choice for heating a building and allow for a fair comparison and
selection of the best products from an environmental perspective with respect to the
function of ambient heating, per one unit of heating (functional unit).

The EU GPP criteria development should take into account the methodology of previous
product policies such as Ecodesign, Energy Labelling and the Energy Performance of
Buildings Directive (EPBD). There was a broad consensus among stakeholders especially to
follow closely the methodology developed for the Ecodesign and Energy Labelling Lot 1.
Energy Labelling provides with a common A-G scale for all space heaters technologies.

The heating system needs to be matched with the type of building where it is installed, as is
done in the application of the EPBD. It is not possible to compare just water-based heaters
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alone, but a factor needs to be introduced to take into account what type of building the
system is installed in.

Some concerns with the presented EU GPP approach were also raised by some stakeholders. These
opinions and our position are noted below:

e The "systems" or "technology-neutral" approach is claimed not to fit with the market reality,
and a risk is perceived that the common benchmark approach could lead to market
distortions and the discrimination in favour of commercially available packaged heat
generators vs. ad-hoc installed heat generators (not available off-the-shelf). However, our
position is that EU GPP criteria need to address the current market, i.e. the products existing
on the market. Products not available for purchase on the market are out of the scope.

e In the opinion of some stakeholders, the EU GPP criteria should restrict fossil-fuelled water-
based heaters, and instead the development of EU GPP criteria should focus on renewable
fuels. Our position is that the development of a common benchmark is not necessarily in
opposition to this comment. The study provides data that allows a fair comparison of
different heat generator technologies employing different fuels. No technology or fuel is
excluded a priori from the analysis. However, as a result of the analysis, some technologies
or fuels have been found not to meet the needed minimum performance requirements to
be awarded the EU GPP, on the basis of the scientific evidence from a life cycle analysis
perspective collected during the study.

e Some comments pointed out that the national fuel mixes for power generation vary across
the EU Member states, and thus the carbon intensity of the electricity consumption also
varies, affecting the GHG emissions threshold for electrical appliances. In this regard, the
Methodology for the Ecodesign of Energy-related Products (MEErP)'® sets that the GHG
emissions due to electricity consumption shall be calculated assuming that the EU grid is
interconnected. The EU GPP criteria apply the same approach and therefore it does not need
to take into account different fuel mixes for power generation.

18 http://meerp-material.eu/
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3. General guidelines for assessment and verification

The specific assessment and verification requirements are indicated within each criterion;
nevertheless several general issues regarding this process are indicated below:

e Where it is required to provide declarations, documentation, analyses test reports, or other
evidence to show compliance with the criteria, these may originate from the applicant or
their supplier or both.

o Where possible, the testing shall be performed by laboratories that meet the general
requirements of European Standard EN ISO 17025 or equivalent.

e Test methods for each criterion, unless specified otherwise, shall be those described in the
relevant Standards as indicated in Table 3 and Table 4 (where applicable). Where
appropriate, test methods other than those indicated for each criterion may be used if the
public authority assessing the tender accepts their equivalence. The methodology to
calculate the seasonal space heating emissions for solid fuel boilers is indicated in Table 5.

Table 3. Relevant standards for test methods

Number Title

Gas fuel boiler heaters

EN 676 Forced draught burners for gaseous fuels

EN 15502-1 Gas-fired heating boilers — Part 1: General requirements and tests

Liquid fuel boiler heaters

EN 267 Automatic forced draught burners for liquid fuels

EN 303-1 Heating boilers - Part 1: Heating boilers with forced draught burners -
Terminology, general requirements, testing and marking

EN 303-2 Heating boilers — Part 2: Heating boilers with forced draught burners -
Special requirements for boilers with atomizing oil burners

EN 303-4 Heating boilers - Part 4: Heating boilers with forced draught burners -
Special requirements for boilers with forced draught oil burners with
outputs up to 70 kW and a maximum operating pressure of 3 bar -
Terminology, special requirements, testing and marking

EN 304 Heating boilers — Test code for heating boilers for atomizing oil burners

Solid fuel boiler heaters

EN 303-5 Heating boilers — Part 5: Heating boilers for solid fuels, manually and
automatically stoked, nominal heat output of up to 500 kW -
Terminology, requirements, testing and marking

Electric boiler heaters

EN 60335-2-35 Household and similar electrical appliances - Safety - Part 2-35:
Particular requirements for instantaneous water heaters
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Fuel-driven heat pump heaters

EN 12309 series

Gas-fired absorption and adsorption air-conditioning and/or heat pump
appliances with a net heat input not exceeding 70 kW

DIN 4702, Part 8

Central heating boiler; determination of the standard efficiency and the
standard emissivity

Electrically-driven heat pump heaters

EN 14511 series

Air conditioners, liquid chilling packages and heat pumps with electrically
driven compressors for space heating and cooling

EN 14825

Air conditioners, liquid chilling packages and heat pumps, with electrically
driven compressors, for space heating and cooling — Testing and rating
at part load conditions and calculation of seasonal performance

Cogeneration heaters

EN 50465 Gas appliances — Combined Heat and Power appliance of nominal heat
input inferior or equal to 70 kW
ISO 3046-1 Reciprocating internal combustion engines - Performance - Part 1:

Declarations of power, fuel and lubricating oil consumptions, and test
methods - Additional requirements for engines for general use

Table 4. Additional relevant standards for test methods of air emissions

Number

Title

Nitrogen oxide emissions

EN 14792

Stationary source emissions — Determination of mass concentration of
nitrogen oxides (NOx) — Reference method: Chemiluminescence

Carbon monoxide emissions

EN 15058

Stationary source emissions — Determination of the mass concentration
of carbon monoxide (CO) — Reference method: Non-dispersive infrared
spectrometry

Organic gaseous carbon emissions

EN 12619

Stationary source emissions — Determination of the mass concentration
of total gaseous organic carbon - Continuous flame ionisation detector
method

Particulate matter emissions

EN 13284-1

Stationary source emissions - Determination of low range mass
concentration of dust — Part 1: Manual gravimetric method
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Noise emission

EN 15036 Heating boilers - Test regulations for airborne noise emissions from heat
generators

ISO EN 3743 Acoustics - Determination of sound power levels of noise sources -
Engineering methods for small, movable sources in reverberant fields

EN ISO 3744 Acoustics - Determination of sound power levels and sound energy levels
of noise sources using sound pressure - Engineering methods for an
essentially free field over a reflecting plane

EN ISO 3746 Acoustics - Determination of sound power levels and sound energy levels
of noise sources using sound pressure - Survey method using an
enveloping measurement surface over a reflecting plane

EN 12102 Air conditioners, liquid chilling packages, heat pumps and dehumidifiers

with electrically driven compressors for space heating and cooling -
Measurement of airbone noise - Determination of the sound power level

Table 5. Methodology to calculate the seasonal space heating emissions

Type of solid fuel boiler

Formula

Manually stoked solid fuel boilers that can be operated at

50% of the rated heat ouput in continuous mode, and Es=0.85xE;,+ 0.15%E,,

automatically stoked solid fuel boilers

Manually stoked solid fuel boilers that cannot be operated at
50% or less of the rated heat output in continuous mode,

and solid fuel cogeneration boilers Es=Es,

Where

E. are the seasonal space heating emissions.

E;, are the emissions of respectively particulate matter, organic gaseous compounds, carbon
monoxide and nitrogen oxides measured at 30% or 50% of rated heat output, as applicable.

E;, are the emissions of respectively particulate matter, organic gaseous compounds, carbon
monoxide and nitrogen oxides measured at rated heat output.

Table 5 addresses the operating conditions to measure the emissions of solid fuel boilers, and the
methodology to calculate the average value of emissions measured at the different test conditions.
Last version of Ecodesign Lot 15 Regulation set a methodology based on the term "Seasonal space
heating energy emissions Es":
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Es = 085 ° Es‘p + 015 ° Es‘r
E, : emissions measured at 30% (automatic) or 50% (manual) of rated heat output;
E,, : emissions measured at rated heat output.

In order to achieve an optimal alignment to Ecodesign regulations that allows the comparison
between the limit values set by the EU product policies, the operating conditions to measure the
NOx, CO, OGC and PM emissions will be the following:

e Gas and liquid fuel boilers, cogenerations and heat pumps: at standard rating conditions as
defined in Ecodesign Lot 1.

e Solid fuel boilers: seasonal space heating energy emissions as defined in Table 5, in line
with the methodology of Ecodesign Lot 15.
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4. Green Public Procurement Criteria

The Communication on Green Public Procurement states that the GPP criteria shall be determined
on a scientific basis considering the whole life cycle of products. In the frame of the project, a
number of base cases have been defined and a preliminary environmental evaluation of various
stages of the product life has been completed, as described in the technical background document
available on the project's website!’. Within data uncertainties and methodological limitations, the
analysis allowed identifying the main issues contributing to environmental impacts.

Based on the life-cycle analysis conducted in the frame of the study and on the analysis of the
European and non-European labelling schemes, the key issues to be considered in the process of EU
Ecolabel and GPP criteria development are proposed and presented in the following chapter, which
are outlined below:

1

Energy efficiency: Energy efficiency will be evaluated in terms of the "seasonal space
heating energy efficiency" (such as in the Energy Label and Ecodesign Implementing
Measures), and the rated capacity depending on the climate zone, for all types of heating
generators. These calculation methods were developed during the Ecodesign Lot 1
preparatory study after several rounds of consultation with the expert group and have been
extended to apply to solid fuel boilers as well. Expert feedback strongly suggested that the
energy efficiency criterion should strictly follow Ecodesign Lot 1.

Greenhouse gas emissions: The calculation of greenhouse gas emissions (GHG) is mainly
based on CO, emissions, with default emission factors for each fuel type, together with
energy efficiency and refrigerant leakage (if applicable). The effect of refrigerant leakage
depends on the assumption of leakage rate, and on the global warming potential (GWP) of
the refrigerant substance. The overall calculation of GHG emissions is expressed in grams
CO; equivalent per kWh of heat output produced.

Refrigerant: Criteria on refrigerants used in heat pumps are needed, as certain refrigerants
have a negative impact on climate change, if leaked during use-phase or end-of-life.

Other air emissions: Air emissions of different substances have impacts on environment
(example acidification), and on health (air quality). Indicators evaluated in the life-cycle
analysis include: NOx and SOx emissions (acidification potential), volatile organic
compounds (VOC), persistent organic pollutants (POP), heavy metals (HM) in air, polycyclic
aromatic hydrocarbons (PAH), particulate matter (PM), organic carbon (OGC), and carbon
monoxide (CO). Some of these indicators are grouped in a few air emission parameters that
are usually part of Ecolabel criteria for heating generators.

Sound power level: Sound power level (or noise) is an issue mainly identified in heat
pumps and cogeneration units.

Product design: This criterion is related to the promotion of reuse, recycling, and generally
a sound end-of-life management, and it can be measured using parameters such as: design
for recycling, design for repair/warranty and spare parts, etc.

Installation, user information: This criterion includes consumer information/user
instructions for installation, operation and end-of-life management.

17 http://susproc.jrc.ec.europa.eu/heating/stakeholders.html
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After discussion at the AHWG meetings and from the feedback received, it was proposed to group
the criteria areas into two blocks, which are:

Common benchmark criteria:
1. Minimum energy efficiency

2. Greenhouse gas emissions limit

Additional criteria:

3. Refrigerant (secondary)
Nitrogen oxides (NOx) emissions limit
Organic carbon (OGC) emissions limit
Carbon monoxide (CO) emissions limit
Particulate matter (PM) emissions limit

Noise emission limits

L o N o U A

Product design

10. Installation and user information

19



Table 6 Applicability of the different criteria to each of the heating generator technologies

Heating fuel boiler heat pump boiler cogeneration
generator boiler
nology
Criteria
combustion type | (direct) (direct) | (none) external internal extern | intern
combustio | combusti | al al
n on combu | comb
stion ustio
n
fuel type gaseous, | solid electric | gaseous, gaseous, | gaseo | gaseo
liquid fuel ally liquid fuel | liquid us, us,
driven fuel liquid liquid
fuel fuel
1- Minimum energy efficiency | X X X X X X X
2 - Greenhouse gas emissions | X X X X X X X
3 - Refrigerant and secondary X X X
refrigerant
4 - Nitrogen oxides (NOx) | X X X X X X
emissions limit
5 - Organic carbon (0GC) X
emissions limit
6 - Carbon monoxide (CO) X X X X X
emissions limit
7 - Particulate matter (PM) X X (liquid | X X
emissions limit only)
8 — Noise X X X X X X X
12- Product design X X X X X X X
13 - |Installation and user | X X X X X X X
information

The following criteria are proposed for the Green Public Procurement for water-based space heating
generators. The criteria are classified as core, comprehensive and award.

Different environmental areas are addressed i.e. energy efficiency, greenhouse gas emissions, other
air emissions, etc. The criteria on minimum energy efficiency and maximum GHG emissions limit
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are, from an LCA point of view considered as the key environmental impact parameters, and are
therefore included as both core and comprehensive. An overview of all the proposed GPP criteria is
presented in Table 7

The list in Table 7 covers the proposed criteria. They have been developed based on either current
GPP criteria, on the EU Ecolabel criteria for heating generators or on other national ecolabels and
GPP criteria. In this chapter we will present, for each criteria area, proposed parameters, specific
limit values and testing methods. The rationale for the development of the parameters and values
was based on the life-cycle environmental assessment carried out for the purpose of this project
and on the information from ecolabels and GPP criteria in different Member States, or European
Commission GPP criteria when available.
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Table 7. Overview of Green Public Procurement criteria proposal for heating generators.

emissions limit

Criterion Core | Compr | Key area and aspect addressed
ehensi
ve
5 Ability of the tenderer - | SC SC Energy efficiency, lifetime of product, GHG
4 ! . . 2
ws only in case of installation emissions
ﬁ works
Minimum energy | TS TS Energy efficiency
efficiency
Maximum greenhouse gas | TS TS Climate change contribution due to type of fuel
emissions (GHG) limit used and also dependent on energy efficiency
Product longevity and | TS TS Lifetime of the product
warranty
2
o Installation and  user | TS TS Needed for best environmental performance of
';: information product (energy efficiency, GHG emissions, etc.),
E environmental information and awareness
o
a Primary and Secondary TS Environmental (e.g. climate change) and health
3 refrigerant (subsurface water quality) risks
<
[w)
= Nitrogen oxides (NOx) TS Environmental and  health  risks  (e.g.
é emissions limit acidification); air quality
=
Organic carbon (0GC) TS Environmental and health risks; air quality
emissions limit
Carbon monoxide (CO) TS Environmental and health risks; air quality
emissions limit
Particulate matter (PM) TS Environmental and health risks; air quality
emissions limit
Additional energy | A A Energy efficiency
efficiency
Additional GHG emission | A A Climate change contribution due to type of fuel
reduction used and also dependent on energy efficiency
<
E Noise emission limit A A Health and quality of life
(™=
o
(W)
o
E Product design A A Resource efficiency; facilitate recycling; sound
= end-of-life management
<
Organic gaseous carbon | A Environmental and health risks; air quality
(OGC) emissions limit
Particulate matter (PM) | A Environmental and health risks; air quality

SC = Selection criterion; TS = Technical specification; A = Award criterion
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4.1 Selection Criteria

41.1 Criterion 1 - Ability of the tenderer - only in case of installation works

41.1.1 Formulation as core and comprehensive criterion

Where water-based heaters are being installed, the contractor shall demonstrate that suitably

qualified and experienced personnel will undertake the installation or replacement of the products.

Fitters, dealers and service personnel shall be fully trained. Training should comprise the following

elements:

- Assembly, installation and commissioning of heating systems.

- Safety tests applicable under the national legislation

- Adjustment of the equipment and environmentally friendly settings

- Maintenance and repair of heating systems

- Air emissions measurement techniques.

- Technical and legal documentation of the heating systems (test reports, certificates,
permits)

41.1.2 Verification

The tenderer shall supply a list of comparable projects recently carried out (number and time frame
of projects to be specified by the contracting authority), certificates of satisfactory execution and
information on the qualifications and experience of staff.

4113 Rationale

The performance of the product might be undermined in case of ill-installation or inappropriate
maintenance, thus a selection criterion to ensure qualified personnel is a necessary requirement.
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4.2 Technical Specifications

4.2.1 Criterion 1 — Minimum energy efficiency

42.1.1 Formulation as core criterion

The energy efficiency of the water-based central heating generator shall be as follows.

Type of heating generator

Minimum seasonal space heating
efficiency (n;)

energy

All types of water-based central heating
generators, except those intended for
combustion of solid biomass fuels

*. this includes heaters designed for
combustion of solid fossil fuel (e.g. coal-
fired heaters).

**: this includes heaters designed for
combustion of liquid and gaseous
biofuels and for the combustion of a
mixture of gaseous/liquid fossil fuels
and biofuels)

N= > 90%

water-based central heating generators
intended for combustion of solid
biomass fuels only***

***. for example water-based heaters
designed for combustion of biomass
pellets, wood logs or wood chips

Ns > 75%
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4212 Formulation as comprehensive criterion

The seasonal space heating energy efficiency (ns) of the water-based central heating generator
shall be as follows.

Type of heating generator Minimum seasonal space heating energy efficiency
(ns)

All types of water-based central | ns > 96%
heating generators, except those
intended for combustion of solid
biomass fuels

*. this includes heaters designed for
combustion of solid fossil fuel (e.g.
coal-fired heaters).

**: this includes heaters designed for
combustion of liquid and gaseous
biofuels and for the combustion of a
mixture of gaseous/liquid fossil fuels
and biofuels)

water-based central heating | ns > 77%
generators intended for combustion
of solid biomass fuels only***

*** for example water-based heaters
designed for combustion of biomass
pellets, wood logs or wood chips

The seasonal space heating energy efficiency shall be calculated in accordance with

1) the procedures set out in Annex lll of Ecodesign Requlation for space heaters and
combination heaters*®

2) the harmonised standards and the transitional methods of measurement and calculation
for the implementation of the Ecodesign and Energy Labelling Regulations within
Commission Communication 2014/C 207/02*°

In addition to the procedures 1) and 2) above, the procedures set out in Annex VIl to Energy
Labelling Regulation of space heaters, combination heaters and packages of space heater? shall
apply to the packages of space heaters.

18 Commission Regulation (EU) No 813/2013 of 2 August 2013 implementing Directive 2009/125/EC of the European Parliament and of
the Council with regard to ecodesign requirements for space heaters and combination heaters

19 Commission Communication 2014/C 207/02 including the transitional methods of measurement and calculation for the
implementation of Ecodesign Lotl (0J C 207 03.07.2014)
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For solid fuel boiler heaters, ns shall be calculated according to the aforementioned procedures,
taking into account the following provisions:

(@) the calculation of ns shall be based on the gross calorific value of the wet fuel (as received)
GCVar, which corrects for the moisture content in the fuel and includes the latent heat
energy stored in hydrogen that is oxidised to water in the combustion process. The
principles laid down in Standard EN 303-5 or equivalent shall apply to estimate ns, while
GCVar shall be used for the calculation of ns, instead of the net calorific value of the wet
fuel (as received), NCVar,

(b) for determining the gross calorific value of the wet fuel (as received) GCVar, the principles
laid down in Standard EN 14918 or equivalent shall apply.

4213 Verification

Products holding the EU Ecolabel for water-based heaters (Commission Decision 2014/314/EU%) or
another relevant Type 1 Eco-label fulfilling the listed requirements will be deemed to comply. Other
appropriate means of proof will also be accepted, e.g. a declaration of compliance with this
criterion, together with test results conducted in accordance with testing procedure indicated in
respective EN standards or equivalent standards, for the given kind of product (see Table 3 and
Table 4).

4214 Rationale and discussion

The technical analysis conducted in the frame of this study, together with a review of other product
policy initiatives, showed that one of the most important parameters with the highest associated
environmental benefits is improvements in energy efficiency. Improvements in energy efficiency will
result in significant resource saving (reduced primary resource depletion due to energy production),
and economic benefits for the users reducing their energy bills and thus lower life cycle costs.

All the reviewed ecolabels and GPP criteria include the energy efficiency criterion for this product
group (e.g. Nordic Swan and Blue Angel), which supports the formulation of a core criterion on
energy efficiency.

From the technical analysis conducted in this study, some conclusions regarding energy efficiency
were reached:

= Solid fuel heaters, and especially the small manually operated solid biofuel boilers, have the
lowest nominal efficiency.

= Regarding electricity consumption, the electrically-driven heat pumps are associated with
the highest electricity consumption but they still represent a saving when compared to most
other heaters when compared on the basis of primary energy consumption.

= (Cogeneration heaters provide both useful heat and power in such way that the fuel
consumption is lower when it is compared to the energy consumed for the separate
generation of useful heat from a boiler and the power from the grid.

For all types of heating generators, the efficiency in this study is based on the "seasonal space
heating efficiency" as defined in the Ecodesign Implementing Measures for boilers, and it is
expressed in terms of the gross calorific value, as decided by the Commission in consultation with

20 Commission Delegated Regulation (EU) No 811/2013 of 18 February 2013 supplementing Directive 2010/30/EU of the European
Parliament and of the Council with regard to the energy labelling of space heaters, combination heaters, packages of space heater,
temperature control and solar device and packages of combination heater, temperature control and solar device

21 Commission Decision of 28 May 2014 establishing the criteria for the award of the EU Ecolabel for water-based heaters OJ L164
3.6.2014, p. 83
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stakeholders during the Ecodesign Lot 1 study on boilers?% Seasonal efficiency provides a weighted
average of boiler efficiencies at different loads e.g. 30% and 100% to take into account the
variation in operating loads in response to seasonal and heating demand fluctuations. Feedback
from stakeholders has shown strong support for the use of seasonal space heating efficiency as the
criterion for energy efficiency.

With the minimum energy efficiency set under core criteria at 90% and 75% for solid biomass
boilers, the following is an estimate of the selectivity of the criterion proposed:

= For gas boilers, it will be required that they meet the Energy Label Class A (950-98%),
representing the best class of gas boilers. The threshold of 90% can be attained by some
conventional gas boilers and condensing boilers, broadening the options of the public
procurer.

= For solid biomass heaters, the 75% minimum efficiency required is not less than the
minimum 90% NCV efficiency required to obtain a Blue Angel label, once it is referred to
GCVar. This confirms that the proposed minimum efficiency requirement is a reasonable
benchmark to select the best performing biomass boilers. The Blue Angel label for biomass
boilers (wood pellet boilers, RAL-UZ-112) is a successful label with 16 vendors and more
than 60 products with licenses. This value is also harmonized with the EU Ecolabel criteria
for water-based space heaters. The 75% minimum efficiency is also aligned to the
benchmark proposed for boilers up to 20 kW by the last update Ecodesign Lot 15.

= For heat pumps, this benchmark will mean that all of them comply. This is consistent with
the Blue Angel heat pump label, which relies only on the TEWI calculation. Anyhow, the
proposed criterion will require the testing and reporting of the efficiency (etas) of the heat
pumps as it is in any case a requirement under the Ecodesign implementing measures, and
it is needed to calculate the greenhouse gas emissions following the TEWI formula as will
be seen in Criterion 2.

= For cogeneration, as well as for oil/gas boilers, it will be required that heating generators
meet the Energy Label Class A (90-98%), which is also considered reasonable.

With the minimum energy efficiency set under comprehensive criteria at 96% and 77% for solid
biomass boilers, the following is an estimate of the percentage of heating generator products of
each type of technology which will be able to meet the criterion:

= For heaters that combust gaseous or liquid fossil fuels, the 96% GCV threshold will allow
best condensing boilers and cogeneration heaters. In order to get additional points by the
award criterion the condensing boilers would need to be combined with solar thermal
collectors

= For biomass boilers there is no energy label or ecodesign in force, it is currently under
development (Ecodesign Lot 15). The last version available proposed a seasonal space
heating energy efficiency of 77% for boilers above 20 kW, which matches the best
performance biomass BAT boilers.

It is proposed that, for all types of heating generators, the unit for measuring energy efficiency
shall follow the calculation method of "seasonal space heating efficiency" (ns, or "etas'), as
developed in the Ecodesign Implementing Measures for boilers and described in Annex Il of the

22 |t is important to be aware of the means of measuring boiler efficiency when comparing different types of
boilers. Efficiency can be based on the net or gross calorific value of the fuel, and will therefore vary
depending on the methodology used. Gross calorific value (used in the seasonal space heating efficiency) is
the heat released when a certain fuel is burned completely with oxygen at constant pressure and when the
products of combustion are returned to ambient temperature, in kWh.
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accompanying technical background report?. The Ecodesign and Energy labelling were approved by
the Commission Regulation (EU) No 813/2013 of 2 August 2013 implementing Directive
2009/125/EC of the European Parliament and of the Council with regard to ecodesign requirements
for space heaters and combination heaters (OJ L 239, 6.9.2013, p. 136-161) and Commission
Delegated Regulation (EU) No 811/2013 of 18 February 2013 supplementing Directive 2010/30/EU
of the European Parliament and of the Council with regard to the energy labelling of space heaters,
combination heaters, packages of space heater, temperature control and solar device and packages
of combination heater, temperature control and solar device (0J L 239, 6.9.2013, p. 1-82).

According to the methodology developed in Ecodesign Lot 1, the seasonal space heating efficiency,
"etas’, shall be calculated as the seasonal steady-state space heating efficiency, corrected by
contributions accounting for turndown ratio, temperature control, auxiliary electricity consumption,
standby heat loss, ignition flame energy consumption and, in addition, where applicable for
cogeneration boilers, the seasonal electric efficiency.

Although biomass boilers are not within scope of the Lot 1 Ecodesign requirements for space
heaters, it is proposed to apply the same methodology to increase the harmonisation between these
types of heaters. The actual calculation of the 'etas' for solid fuel heaters is currently still being
developed under Lot 15

Stakeholders pointed out that the currently applied methodology to measure energy efficiency in
biomass boilers uses net calorific value (NCV, as defined in EN303-5) instead of gross calorific
value (GCV), which is used in the seasonal space heating efficiency methodology of Ecodesign Lot 1.

This document proposes a methodology to calculate energy efficiency for biomass boilers in terms
of GCV in order to bring the calculation for solid fuel in line with that of other fuel boilers described
under Ecodesign Lot 1. The same approach is also applied in the development of Ecodesign Lot 15
methodology, though it is still under discussion.

The efficiency established on the basis of NCV of the wet fuel (as defined in EN 303-5) can be
converted to an efficiency on the basis of the GCV of the wet fuel, following the methodology as
described in section 5. The conversion requires as known values: the moisture content of the fuel,
the hydrogen content of the fuel, the GCV value of the dry fuel (if measured as 'ash free' also the
ash content of the fuel must be known) and the efficiency on the basis of the wet fuel. All these
parameters are usually tested under EN 303-5.

Some existing labels include additional parameters related to energy efficiency of a heating
generator, in particular criteria for maximum heat radiation losses via the surface of the boiler, and
maximum auxiliary power demand. It is to be noted that both effects are included within the
seasonal space heating efficiency ("etas" or ns) calculation developed in Ecodesign Lot 1 in
consultation with stakeholders. Since the energy efficiency criterion in the current Ecolabel is based
on the "etas", those two effects are already taken into account, and no separate criterion is required,
leading to more simplified Ecolabel criteria.

2 See Annex ll: Working documents Ecodesign/Energy Labelling. In: "Development of European Ecolabel and
Green Public Procurement Criteria for Water-based Central Heating Generators. Draft Report. Policy Analysis”,
Nov. 2011, http://susproc.jrc.ec.europa.eu/heating/stakeholders.html
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Table 8. Comparison of minimum energy efficiency in different product policy schemes

Heat Ecodesign” | Energy EU Blue Nordic Austrian
generator Labelling? | Ecolabel® | Angel® Ecolabel® | Eco-
technology label®
Gas fuel | < 70 KkW: | A+++: > | 98% 0,0612 Qn | N/A N/A
boiler 86 % 150 % + 105.94
> 70 kW and | A++: 125-
< 400 kW: | 150 %
86% (full A+ 98-
load); 94 % 125 %
(30 % load)
A: 90-98 %
Liquid fuel | < 70 KkW: | A+++: > | 98% N/A N/A N/A
boiler 86 % 150 %
> 70 kW and | A++: 125-
< 400 kW: | 150 %
869%  (full A+ 98-
load); 94 % 125 %
(30 % load)
A: 90-98 %
Solid fuel | N/A N/A 98%  for | <12  kW: | Automatic: | Automatic:
boiler fossil fuel 909% (full |75 + 6 log | 90 %
79%  for ECS)%?’/); 18 9;/)0 ?N d) g(sﬂg/“ Manual:
biomass 0foa (oa oL | 713+ 77
fuel >12  kW: lpa;)la log Qn
90 % od
Manual: 73
+ 6 log Qu
Fuel-driven Low At++: > | No limit | No limit Not  HFC | N/A
heat pump temperature: | 150 % (2 | (98%) refrigerant:
115% 175 %) 80 %
(125 %) A++:  125- HFC
Other: 150 % refrigerant
100 % (150- (GWP <
(110 %) 175 %) 1000):
A+: 98- 90 %
125 % HFC
(123- refrigerant
150 %) (GWP <
A: 90-98 % —ng%?:
(115- °
123 %)
Electrically- | Low A+++: > | No limit | No limit Not  HFC | N/A
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Heat Ecodesign | Energy EU Blue Nordic Austrian
generator Labelling? | Ecolabel® | Angel® Ecolabel® | Eco-
technology label®
driven heat | temperature: | 150% (> | (98%) refrigerant:
pump 115 % 175 %) 80 %
(125 %) At+: 125 HEC
Other: 150 % refrigerant
100 % (150- (GWP <
(110 %) 175 %) 1000):
As: 98- 90 %
125 % HFC
(123- refrigerant
150 %) (GWP <
A: 90-98 % 20
(115- °
123 %)
Cogeneratio | 86 % At+++: > | 98% Gas  fuel: | N/A N/A
n (100 %) 150 % 89 9% (full
At+ 125 o 87 %
[0}
150 % load)
%5 % % Liquid fuel:
85 9% (full
A: 90-98 % load); 83 %
(50 %
load)
Electric 30 % (36 %) | A+++: > | 98% N/A N/A N/A
boiler 150 %
A++: 125-
150 %
A+: 98-
125 %
A: 90-98 %

Note: Qv = nominal heat output.

Y Implementing Measure proposal for Ecodesign Lot 1 (Regulation EU No 813/2013); into brackets is given the second-tier
values (4 years after the entry into force).

2) Energy labelling proposal (as of 18/02/2013); into brackets is given values for low temperature heat pumps.

3 EU Ecolabel criteria for: water-based heaters (Commission Decision 2014/314/EU)

4 Blue Angel criteria for: gas-fired calorific-value heating devices; wood-pellet boilers; heat pumps using absorption and
adsorption technology or operating by use of combustion engine-driven compressors; heat pumps using an electrically
powered compressor; small-scale gas-fired cogeneration modules; and small-scale liquid-fired cogeneration modules.

%) Nordic Ecolabelling criteria for: solid biofuel boilers; and heat pumps.

® Austrian Eco-Label criteria for: wood-fired heating systems.

30




Additional feedback confirmed that most manufacturers have models which could potentially meet
the thresholds proposed. There is a possibility that the proposed energy efficiency benchmark for
the comprehensive criterion will restrict the best fossil-fuel based solutions, whereas it will hardly
discriminate against any heat pump solutions. However, by adding the greenhouse gas emission
limit, only efficient heat pumps will be able to meet the overall common benchmark criteria.

Other stakeholders expressed that energy efficiency largely depends on the type of fuel. Solid fuels
depend largely on the moisture content which increases the heat loss due to the evaporation, and
on the ash content which affects the combustion (oxidation) efficiency, and both parameters
determine the energy efficiency of the boiler. So, a gaseous or liquid fuelled boiler is always more
efficient than a solid fuel boiler. For this reason a lower minimum 'etas’ is proposed for solid biofuel
(wood, pellets) heaters only, as the environmental impacts related to solid biofuel use, such as
resource depletion and greenhouse gas emissions, are not as prominent as for other types of fuels
used in heaters. Furthermore, the current proposal for solid biofuels is based on the GCV of the wet
fuel, which contains a correction for the moisture content of the fuel and gives consideration to the
possible recovery of latent heat from water formed during combustion (condensing solid biofuel
boilers are currently available on the market).

According to other stakeholder comments, energy efficiency should not be part of the criteria, and
the common benchmark approach should be done based only on greenhouse gas emissions. It
should be noted that this approach has been found in the Blue Angel criteria for heat pumps, where
the greenhouse gas emissions are calculated using the TEWI approach (which includes also the
effect of the energy efficiency of the heat pump in its mathematical expression). Indeed, the
greenhouse gas emissions are to a large extent proportional to the energy efficiency of the product.
Despite this, the criterion on energy efficiency is absolutely necessary for solid biomass boilers and
for boilers that use mixes of biomass and fossil fuels, since GHG emissions limit value by itself does
not filter the most efficient installations in those cases. It is only for a limited set of heaters (fossil
fuel heaters and cogeneration heaters, not equipped for use of biofuels) that the relationship
between energy efficiency and greenhouse gas emissions is more or less fixed.

According to some of the feedback received, the definition of the criterion should take into account
the mandatory energy label classes of a heating generator product, and use this scale as a "first
pass filter". This means that a heating generator product would only be allowed to apply for EU GPP
criteria if the product was in the top one or two classes of the energy label, after which a broader
range of environmental criteria would be looked at for complying with GPP criteria This would
ensure that the EU GPP criteria take into account mandatory Ecodesign and Energy Label criteria,
while at the same time being differentiated by incorporating additional and broader environmental
performance parameters. To our understanding, a reference to the Energy Labelling would not cover
the whole scope (up to 400 kW), since this regulation just applies to space heaters up to 70 kW.
Furthermore, a reference to the A-G scale would mean a delay, since it would be bound to the
approval of Energy labelling regulation for Lot 15 and its biomass label factor (BLC).

Additional comments suggested that the comprehensive criterion should be aligned with the A+
class, meaning 98% instead of the proposed 96%. The response to this recommendation is already
addressed in the rationale for the 96% limit value above. As it is explained above, this threshold will
allow best condensing boilers and cogeneration heaters. In order to get additional points by the
award criterion the condensing boilers would need to be combined with solar thermal collectors

Other stakeholder also proposed raising the thresholds to 98% for core and 110% for
comprehensive, in order to promote the use of solar support, heat pumps or cogeneration. The GPP
criteria must however not to be overambitious when setting limit values in order to ensure that the
product purchased reaches a good enough environmental performance while being affordable and
available on the market. The 96% threshold is aimed at selecting the best heating technologies.
While technologies as heat pumps and cogeneration could meet this requirement, condensing
boilers would need solar support to raise the efficiency to 98%. This solar support would increase
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the efficiency above the threshold of 96% and this additional efficiency would be rewarded with
points by means of the award criterion (see 4.3.1 Criterion 1 - Additional energy efficiency).

Another comment proposed to raise the core criterion to 98%, since 90% was too close to the
mandatory requirements set by Ecodesign (86%). From our perspective, this would restrict the
public authority's options too much, and the threshold of 90% is already aligned to A class of
Energy Labelling. Better performing products could be rewarded through the use of the proposed
award criterion in this field.

An opposite position suggested decreasing the thresholds to 89% for core and 91% for
comprehensive criteria. A figure of 89% would mean an energy class below A and, from our
perspective, the promotion of B-class products would not be appropriate as part of GPP criteria. A
threshold of 91% for comprehensive criterion would mean that condensation boilers with 92 — 96%
of energy efficiency (without solar support), would get the points for additional energy efficiency by
means of the award criterion. The GPP criterion would in that case fail to foster the use of solar
support in condensation boilers, which would be inconsistent with the Renewable Energy Directive
(2009/28/EC) and Energy performance of buildings Directive (2010/31/EU). The Energy performance
of buildings Directive defines the nearly zero-energy building as the one that consumes a very low
amount of energy, which should be covered to a very significant extent by energy from renewable
sources, including energy from renewable sources produced on-site or nearby. The combination of
solar panels and boilers has demonstrated to be a successful way to hybrid renewable and fossil
technologies, improving the penetration of solar panels in the space heaters market. Therefore, the
GPP criteria should ensure that this solution is promoted, by granting additional points in the
procurement process.

Finally, some stakeholders expressed that, if biomass fuels are used, the contracting authority
should ensure that the fuel used conforms to certain quality standards or that it is from an
accredited renewable source. In addition, stakeholder feedback expressed that, for biomass
generators, it is important to require that the fuel meets certain quality criteria to guarantee the
best possible combustion performance which will lead to high energy efficiency and low air
emissions. In Austria, Germany and Nordic countries, there are international standards and even
ecolabel criteria for wooden chips, pellets (wood and bark), energy crops and straw (for example,
ONORM M 7133, ONORM M 7135, DIN plus, and EN 12946). This comment has been integrated in
the EU GPP criterion 4, which requests the provision of information to the consumer on the best
types of fuels to be used, how to store in the proper conditions for optimum combustion and energy
efficiency, etc.

Regarding verification, some ecolabelling schemes require third party testing and a certification
process, which covers independent measurements in certified laboratories. Others rely just on the
producers’ "Declaration of Conformity" with the required criteria (sometimes supported by testing
results), and signed and dated by authorised personnel. Both of these approaches have their
advantages and disadvantages. Usually, external certification is considered as more reliable,
ensuring the high quality of the tests conducted; nevertheless they are more costly, which can
constitute a potential barrier for SMEs in applying for a label. However, given the importance of the
energy efficiency criterion, it is proposed to require a third party verification.. For most of the
products, this requirement will not significantly increase costs for compliance, since many product
safety standards already require third part certification.
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4.2.2 Criterion 2 — Greenhouse gas emissions limit

4221 Formulation as core criterion

The applicant shall demonstrate that the greenhouse gas emissions, expressed in grams of CO,-
equivalents per kWh of heating output calculated using the Total Equivalent Warming Impact (TEWI)
formulas defined below, shall not exceed the value(s) established in this criterion.

Type of heating generator Max. greenhouse gas emissions

(g CO.-equivalents per kWh of heating output)

All heaters, except heat pump | 220 g CO,-equivalents per kWh of heating output
heaters

Heat pump heaters 170 g CO;-equivalents per kWh of heating output

4222 Formulation as comprehensive criterion

The applicant shall demonstrate that the greenhouse gas emissions, expressed in grams of CO,-
equivalents per kWh of heating output calculated using the Total Equivalent Warming Impact (TEWI)
formulas defined below, shall not exceed the value(s) established in this criterion.

Type of heating generator Max. greenhouse gas emissions

(g CO:-equivalents per kWh of heating output)

All heaters, except heat pump | 210 g CO,-equivalents per kWh of heating output
heaters

Heat pump heaters 150 g CO-equivalents per kWh of heating output

The greenhouse gas emissions will be calculated following the TEWI formulas below (different
formulations, for fossil fuel (gas/oil) boailers, electrically-driven heat pumps, gas-driven heat pumps,
cogeneration units, and hybrid generators).

Each TEWI formula consists of two parts, one dependent only on the efficiency of the heating
generator (expressed in terms of the seasonal space heating efficiency, ns) and the carbon intensity
of the fuel (represented by B eec and B q4as, for electricity and natural gas, respectively), and the
second part dependent on the greenhouse gas emissions due to refrigerant leakage (which has a
value other than zero for vapour compression heat pumps only). The GHG emissions from the
refrigerant leakage depend on the global warming potential (GWP100) of the refrigerant, and the
refrigerant leakage during use-phase (expressed as an annual leakage rate, ER, in % of the total
mass of the refrigerant per year) and at end-of-life (expressed as a percentage of the total mass of
the refrigerant, a).
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The following TEWI formulas, which provide the GHG emissions in CO,-equiv per kWh of heat output

shall be used:

Table 9. TEWI formulae by heat generator technology

Heat TEWI formula (g CO:-equivalent/kWh heating output)
generator
technology
Boiler heaters | B,q

nsl
Heat  pump Bruel Betee . GWPigo Xm X (ER Xn + )

X——= +(1-06) x
heaters J A +(1-9) 2.5xn, + Pxhxn
Cogeneration Bsuel Ny X Beec
heaters nthermal nthermal
Package  of | Bruel Bruel Belec GWPygpXmx(ERXn+a)
— Syp) X +Syp X(6 X =& +(1—-6) x +

heaters ( Hp) neg F ( Ne 1 (1=9) 2.5xnslﬂp) Pxhxn
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The main parameters in the TEWI formulae above are described in Table 10.

Table 10. Main parameters for computing the TEWI formulae

Parameter | Description of parameter Units Constant value or test
to be performed in
order to obtain the
parameter

Belec GHG emission intensity of | [g COz-equivalent/kWheec] | 384
electricity

Bruel GHG emission intensity of the | [g COz-equivent/kWh] See Table 11
fuel used by the heater

ns Seasonal space heating | [-] To be tested and
energy efficiency declared by the applicant

(Criterion 1)

Nsp Seasonal space heating | [-] To be tested and
energy efficiency of the boiler declared by the
heater part for average applicant; this
climate conditions corresponds to  the

seasonal space heating
energy efficiency of the
package minus
supplementary heat
pump, as stated in the
product fiche of
packages

s Hp Seasonal space heating | [-] To be tested and
energy efficiency of the heat declared by the
pump heater part for average applicant; this
climate conditions corresponds to  the

seasonal space heating
energy efficiency of the
supplementary heat
pump, as stated in the
product fiche of
packages

Nihermat Thermal efficiency [-] See Table 12

et Electrical efficiency [-] See Table 12

6 Proxy (-] = 0 if electrically-driven
heat pump heater
= 1 if fuel-driven heat
pump heater

GWP100 Global warming potential | [g CO,-equivalent/g | According to Annex | to

(effect over 100 years)

refrigerant, over 100 year

(EC) No
and Annex

Regulation
842/2006
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Parameter | Description of parameter | Units Constant value or test
to be performed in
order to obtain the
parameter

period] 1.1(7) to Regulation (EU)
No 206/2012 (**).

m Refrigerant mass [l To be declared by the
applicant

ER Refrigerant loss per year [%l/yr] A value of ER = 3.5 %/yr
shall be used.

n Lifetime [yr] A value of n = 15 shall
be used.

a Refrigerant loss at end of life | [%] A value of a = 35%

(disposal loss) shall be used.

P Design load (kW] To be declared by the
applicant.

h Full load operating hours [h/yr] 2000

SHp Share of heat output from | [-] = (16 - Tw) | 26

the heat pump heater part
over the total heat output

where Ty is  the
temperature  (°C) at
which the (primary) heat
pump efficiency equals
the primary boiler
efficiency. It is assumed
that below this
temperature the boiler
fulfils the heat demand,
while above this
temperature the heat
pump supplies the heat
demand.

The value of B elec. = 384 g CO2-equiv./ kWhelec is based on the average EU-27 carbon intensity of
electricity corresponding to the period 2010-2020, as used in the MEErP methodology of 2011.
These values are expressed in terms of kWh of electricity at the final consumer, meaning they take

into account the losses due to transmission and distribution of electricity.

Table 11 describes how to evaluate parameter Bre in the TEWI formulae above depending on the
fuel used by the heater. In case the boiler is designed for a fuel not listed in the table, the closest
match of fuel shall be selected, based on the origin (fossil or biomass) and form (gaseous, liquid or
solid) of the fuel used.

(*)0JL72103.2012,p.7
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Table 11. Parameter Br.. (GHG emission intensity) to compute the TEWI formulae

Fuel used by the heater

GHG emission intensity

Value (g CO.-equivalent/kWh)

Gaseous fossil fuels Bruel = Bgas 202
Liquid fossil fuels Bruel = Poit 292
Solid fossil fuels Bruel = Beoal 392
Gaseous biomass Bruel = Bio-gas 98
Liquid biomass Bruet = Bbio-oil 149
Wood logs Bruet = Poio-tog 19
Wood chips Bruet = Boio-chip 16
Wood pellets Bruel = Pbio-peltet 39

Blends of fossil fuels and
biomass

Bree = weighted average
derived from the sum of
the weight fractions of the
individual fuels multiplied
by their GHG emission
parameter

5 (Fuel X% x Brye x) + (Fuel Y % x

BfuelY) + .. (Fuel N % x BfuelN)

Source: 2010 Guidelines from Defra / DECC's GHG Conversion Factors for Company Reporting

Table 12 describes how to evaluate parameters Nimema and ne in the TEWI formula for cogeneration

heaters.
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Table 12. Parameters Nierma and n. to compute the TEWI formula for cogeneration
heaters

Parameter Expression
Nthermal Nihermal = s = 2:9 X Ngy
Net For cogeneration space heaters not equipped with supplementary heaters

Ner = Nei,cHP100+SUp0

For cogeneration space heaters equipped with supplementary heaters

Ner = 0.85 % Ny, criproo+supo * 0- 19 * Ny crip100+sup100

Where:

ns means the seasonal space heating energy efficiency as defined in Regulation (EU) No
813/2013

nemeans the electrical efficiency as defined in Regulation (EU) No 813/2013

NeicHpioo+supo Means the electrical efficiency at rated heat output of cogeneration space heater
with supplementary heater disabled, as defined in Regulation (EU) No 813/2013

NeicHp1oo+sup100 MeaNs the electrical efficiency at rated heat output of cogeneration space heater
with supplementary heater enabled, as defined in Regulation (EU) No 813/2013

The formulas used in Table 12 are adapted from the Commission Communication 2014/C 207/02
including the transitional methods of measurement and calculation for the implementation of
Ecodesign Lotl .

Explanation for the formula for package of space heaters:

The heat output of the hybrid generator is first split up into a fossil fuel boiler and a heat pump
part. This can be based on an approach involving a bivalent point, i.e. the outside temperature below
which the gas boiler takes over from the heat pump. The calculation for the fossil fuel boiler part is
then fairly straightforward. The calculation for the heat pump part includes a correction of 2.5 to
convert the efficiency on primary energy basis to secondary energy (electricity) since the specific
carbon emissions apply to kWhee.. Finally, the contribution corresponding to the direct emissions
(annual plus end-of-life refrigerant leakage) from the heat pump part is added.

% 0J C 207 03.07.2014 p. 2
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4223 Verification

Products holding the EU Ecolabel for water-based heaters (Commission Decision 2014/314/EU) or
another relevant Type 1 Eco-label fulfilling the listed requirements will be deemed to comply. Other
appropriate means of proof will also be accepted, e.g. a declaration of compliance with this
criterion, together with test results conducted in accordance with testing procedure indicated in
respective EN standards or equivalent standards for the given kind of product (see Table 3 and
Table 4).

4224 Rationale and discussion

The second main criterion is the relative contribution of the product to greenhouse gas emissions.
Although this criterion is very much linked to the first criterion on energy efficiency, there are
significant differences. The first criterion only describes how well the unit is capable to transform
primary energy into useful heat. This does however not take into account the differences in
greenhouse gas emissions of various fuels, nor greenhouse gas emissions of other (non-fuel)
substances. These aspects are covered by the second criterion.

The key importance of the greenhouse gas emissions limit together with the energy efficiency have
been confirmed by the literature review, other ecolabels and environmental policies, and
stakeholders' feedback. For example, based on the technical analysis and previous work from
national ecolabels, there should be at least a common benchmark for greenhouse gas emissions
limit, given in maximum amount of grams of CO2 per kWh of heating output, or per kWh of primary
energy input .

More importantly, this second criterion allows the renewable nature of biomass to be included in the
assessment. A method is proposed that allows consideration of fuels (energy carriers) in all forms:
primary or secondary, fossil or renewable, gaseous, liquid or solid form. It is based on default
greenhouse gas factors per kWh of fuel/electricity, with proper consideration of existing Commission
documents regarding the greenhouse gas saving potential of renewable fuels.

The proposed two levels for GHG emission values, depending on the heating technology, were
supported by several stakeholders, mainly because of the possibility to increase innovation in the
heat pump market, offering incentives and help pushing the heat pump technology towards
improved performance.

Comments received from stakeholders support the TEWI approach to calculate the greenhouse gas
emissions. The TEWI approach for the GHG emissions was developed in consultation with Blue
Angel. TEWI was first applied in the Blue Angel criteria for "Energy-Efficient Heat Pumps using an
Electrically Powered Compressor" (RAL-UZ 121). For other types of heat pumps, such as the current
Blue Angel criteria for "Energy-Efficient Heat Pumps using Absorption and Adsorption Technology or
operating by use of Combustion Engine-Driven Compressors" (RAL-UZ 118), the approach does not
include a TEWI requirement among the criteria, but instead a criterion on energy efficiency, among
others. However, the Blue Angel criteria for heat pumps are under revision. The revision consists of
the development of criteria that will be applicable both to electrically-driven and gas-driven heat
pumps, and therefore it is a good basis to use as guidance for the EU criteria for heating
generators. In the ongoing Blue Angel criteria development, a GHG emissions TEWI-based formula is
proposed in terms of CO;-equivalent emissions per unit of kWh of heating output, which is
consistent with the type of GHG emissions criterion that is proposed in this report.

In addition to a review of other labels, the proposal is also based on the technical analysis available
at the project's website. The technical analysis provides evidence of the major differences between
e.g. biomass boilers and fossil fuel boilers. Biomass boilers, while having less energy efficiency,
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have nevertheless much lower GHG emissions than other boilers, since the CO, production of
combustion is considered to be zero (except in the production phase of wood pellets).

Rationale for the value GHG = maximum 220 gCO2eq./kWh heat output for all heaters except heat
pumps, as core criterion

The gas boilers with a seasonal energy efficiency of 90% are able to achieve maximum greenhouse
gas emissions of around 217 grams of CO,-equiv./kWh heat output; this was the rationale to set the
benchmark at 220 grams of CO;-equiv./kWh heat output. Thus, this threshold is focused on
discriminating those fuels that are more CO; intensive.

Rationale for the value GHG = maximum 170 gCO2eq./kWh heat output for all heat pumps
heaters, as core criterion:

Differences in GHG emissions among different types of heat pumps are mainly due to the different
seasonal efficiencies (mostly due to heat source: air-to-water has the lowest efficiencies, water or
brine-to-water the highest), but also on the type of refrigerant. Leakage of refrigerants is also a
relevant factor for the calculation of GHG, and in reality depends on type of technology used
(single-package units have lower leakage than split-package units). The calculation of the GHG
emissions is based on fixed (default) leakage rates as the actual real-life leakage is not known
beforehand and is also dependent on end-of-life leakage and general maintenance - aspects that
cannot be covered beforehand in an award procedure.

The rationale to add a separate GHG limit of 170 grams CO./kWh heat output for heat pumps is as
follows: setting this limit is realistic for this type of technology, and setting a higher limit will not
lead to pushing the market to best environmental performance. On the other hand, if the limit of
170 grams CO,/kWh heat output was to be set also for gas boilers, it would drive the vast part of
these technologies out of eligibility. The market reality is that there are a variety of factors
depending on location, climate, availability of ground or water sources to set-up certain heat pump
technologies, availability of biomass fuels, etc. It is therefore not always possible for the procurer to
have access to heat pumps and biomass boilers. If the GPP criteria for heating generators allow
also the inclusion of best performing gas boilers, it is less discriminative for the market, while still
providing valuable environmental benefits. The GPP criteria will be revised in future years to
accommodate for corresponding market and technological changes.

The TEWI limit value and formulae work as a bonus-malus mechanism to penalize higher GWP
refrigerants heat pumps with stricter energy efficiency requirements, and to reward low GWP
refrigerants heat pumps with a more relaxed energy efficiency threshold. The value of 170
gCO02/kWh heat output has been set to select those heat pumps that:

i.  fulfil the RES Directive 2009/28/EC ¢ criterion to be considered as renewable source
(SCOP = 2.6 for the average climate conditions of Strasbourg, ecodesign etas = 101%), and

ii. use a conventional HFC refrigerant (R410A), since the HFC refrigerants share more than
95% of heat pumps currently available in the market, in a ratio charge (kg) /heat output
(kW) equal to 1/3.

The same heat pump using the refrigerant R507 (GWP = 3985) would need a SCOP of 3.1
(ecodesign etas = 1209%), hence a stricter threshold of energy efficiency offsets the GHG gases
emissions due to the refrigerant leakages.

%6 0J L 140 5.6.2009, p. 16
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Rationale for the value GHG = maximum 210 gCO2eq./kWh heat output for all heaters except heat
pumps, as comprehensive criterion:

The gas boilers performing a seasonal energy efficiency of 969%, are able to attain greenhouse gas
emissions of approximately 210 grams of CO.-equiv./kWh heat output; The technical analysis has
also confirmed that this benchmark corresponds also to values achieved by cogeneration heaters.
Thus, this threshold is focused on discriminating those fuels that are more CO»-intensive.

The technical analysis on biomass boilers has shown that, regardless of whether manual or
automatic, or fed with wood, wood pellets, or wood chips, biomass boilers emit less than 50 grams
of CO.-equiv./kWh heat output. Coal-fired heaters however exceed the maximum threshold for 210
grams, even if the seasonal efficiency is 96%..

Rationale for the value GHG = 150 gCO0Z2eq./kWh heat output for all heat pumps heaters as
comprehensive criterion:

As explained above, the TEWI limit values and formulae work as a bonus-malus mechanism. The
value of 150 gCO2/kWh heat output has been set to select those heat pumps that

i.  fulfil the RES Directive criterion to be considered as renewable source (SCOP = 2.6 for the
average climate conditions of Strasbourg),
ii. using CO, (GWP = 1) as refrigerant in a ratio charge (kg) /heat output (kW) equal to 1/3.

The same heat pump using R410A (GWP = 2000) would need a SCOP of 3.1 (etas = 120%), and
thus a stricter threshold of energy efficiency offsets the GHG gases emissions due to the
refrigerant leakages. For the refrigerant R507 (GWP=3985), another common HFC blend, it would
require a SCOP of 3.6 (etas = 140%) to fulfil the TEWI of 150 gCO2/kWh heat output.

Therefore, the selectivity of this criterion is ensured by means of two parameters: GWP of the
refrigerant and the seasonal space energy efficiency.

Regarding GWP value of the refrigerant, the market penetration of non-HFC refrigerants (CO.,
hydrocarbons) is currently very low: approximately 95% of heat pumps on the European market use
HFC refrigerants, according to the report of the Environmental Investigation Agency (EIA 2012%)
HFC blends featuring low GWP are able to reach a GWP of 150 with the addition of unsaturated
HFCs (partially fluorinated olefins or HFOs), mainly HFC-1234yf (refrigerant) and HFC-1234ze
(foam blowing agent, aerosol propellant, and refrigerant). According to the Preparatory study for a
review of Regulation (EC) No 842/2006 on certain fluorinated greenhouse gases (Several authors
2011%), the unsaturated HFCs are not yet commercially available of the necessary scale. In
conclusion, a strict GWP threshold would limit the procurement options too much.

In the case of the energy efficiency, the market segmentation shows that 40 - 50% of air-water
heat pumps are able to reach the SCOP of 3.1 (etas = 120%) and 5 — 10% of air-water heat pumps
attain a SCOP of 3.6 (etas = 140%) (estimations based on a sample of 780 models of air-water
heat pumps provided by German Federal Office of Economics and Export Control, BAFA?). These
market shares should be considered together with the penetration of heat pumps in the heat

27 Michael Kauffeld 2012 Availability of low GWP alternatives to HFCs (EIA, 2012)

28 Dr. Winfried Schwarz, Barbara Gschrey, Dr. André Leisewitz (Oko-Recherche GmbH) Anke Herold, Sabine
Gores (Oko-Institut e.V.) Irene Papst, Jiirgen Usinger, Dietram Oppelt, Igor Croiset (HEAT International GmbH)
Per Henrik Pedersen (Danish Technological Institute) Dr. Daniel Colbourne (Re-phridge) Prof. Dr. Michael
Kauffeld (Karlsruhe University of Applied Sciences) Kristina Kaar (Estonian Environmental Research Centre)
Anders Lindborg (Ammonia Partnership) 2011. Preparatory study for a review of Regulation (EC) No 842/2006
on certain fluorinated greenhouse gases Final Report Prepared for the European Commission in the context of
Service Contract No 070307/2009/548866/SER/C4

2% http://www.bafa.de/bafa/de/energie/erneuerbare_energien/waermepumpen/fachunternehmer/index.html
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generators market, which is less than 10% (3% according to EHPA - European Heat Pump
Association), and also the sales of air-water heat pumps compared to the total sales of heat pumps,
which is 55% (according to the data from EHPA). The analysis is focused on the air-water
technology because it has a lower efficiency compared to water-water heat pumps, but it is cheaper
and easier to install. This justifies that the TEWI limit value is designed to rule out the worst air-
water heat pumps, since the most efficient heat pump technology is already constrained due to its
more complex and expensive installation.

Some stakeholders suggested to increase the differentiation of GHG emission limits for different
heat pump technologies. Therefore, they proposed additional adjustments. From our understanding,
this would be in contradiction with the technology-neutral approach and with the Life Cycle Cost
principles. Air-water heat pumps are less efficient than water-water heat pumps, but they are also
less expensive. The common benchmark for all heat pumps that is proposed in this report would
allow the additional expense of water-water heat pumps to be offset by the additional energy
efficiency they are able to attain, since it would be rewarded by the award criterion of additional
energy efficiency. If different benchmarks are set for each technology, meaning a stricter threshold
for water-water heat pumps, an air-water heat pump is much more likely to be chosen over the
water-water heat pump, because it is less expensive and the water-water heat pump will not get
any advantage for its better performance (both energy efficiency and GHG emissions)

Additional comments suggested raising the TEWI limit value for heat pumps to 180g CO2eq/kWh
heat output for core criterion and to 170g for comprehensive criterion. The argument for that
suggestion is that some technologies, particularly adsorption heat pumps, would not be able to
comply with the thresholds proposed, and thus the exclusion of this technology due to excessively
stringent values of GHG emission limits could generate a distortion of free choice on the market.
From our view, a further relaxation of the TEWI limit values for heat pumps would undermine the
selection of the good environmental performing heat pumps currently on the market, which is
composed of electrically driven heat pumps in its majority. It is acknowledged that absorption and
adsorption heat pumps would need a seasonal energy efficiency of 135% to comply with the
comprehensive criterion. This is feasible for some air source models and for most ground
water/heat source models of absorption heat pumps, and very difficult or even undoable for
adsorption heat pumps, though they would fulfil the core criterion. The adsorption technology is
currently available on the market, thanks to the improvement of the energy efficiency accomplished
in the last years, but this improvement is still under development by the manufacturers, whose
prospect for this technology is reaching 140% of seasonal energy efficiency by 2016. Additionally,
some models of adsorption heat pumps with ground source can fulfil the comprehensive criterion at
low temperature applications. Finally, the potential restriction of this technology from the GPP
criteria could hardly affect its market penetration, since it is a voluntary scheme for public
authorities, meaning that the main purposes are expected to be hospitals, schools, office buildings
and swimming pools, and the adsorption technology is just sufficiently available at ranges between
10 - 20 kW heat output, i.e. at a lower level than typically required by public buildings.

On the other hand, one stakeholder suggested more ambitious TEWI limit values: 200 g/kWh for all
heaters except heat pumps, and 150 g/kWh for heat pumps, as core criterion, and: 180 g/kWh for all
heaters except heat pumps, and 130 g/kWh for heat pumps, for comprehensive criterion. Those
figures would restrict the boilers options to gas condensing boilers with solar support of more than
4 m? and heat pumps with efficiencies above 140%, which are just around 10% of the market
(estimations based on a sample of 780 models of air-water heat pumps provided by German
Federal Office of Economics and Export Control, BAFA). Therefore, that proposal would restrict the
options for public authorities too much..

Another stakeholder, however, expressed the opposite view and suggested the figures 335
gCO2eq/kWh for core and 325 g CO2eq/kWh for comprehensive, for boilers. The comment pointed
out that the TEWI limit proposed for the core criterion was not realistic for oil boilers, and thus it
would ban even the most advanced and efficient oil boilers from green public tenders, which would
run in their view against the principle of technology neutrality. They also argued that many public
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buildings are, for instance in rural areas, not connected to the gas grid. From our perspective, the
technology-neutral approach that rules this set of criteria is aimed at formulating a common
benchmark for all heating technologies, which should be able to select those products that perform
better, in relation to the main environmental impacts of the product group. One of the main impacts
is the global warming potential due to the GHG emissions, together with the depletion of fossil
fuels. For that reason, the criterion shall distinguish those technologies with lower GHG emissions.
Regarding the public buildings located in areas not connected to the gas grid, there are other
options than oil fuels, as biomass and electricity consumed by heat pumps.

Another stakeholder suggested that the carbon content of natural gas (currently set as
202 gC0zeq/kWh ), should take into account the introduction of biogas and power- to- gas
(hydrogen and methane produced by means of electricity) into the gas network in the coming years.
As a first approach, the stakeholder proposed to assume the introduction of 15% of biogas (or
power-to-gas) in the network, meaning the reference value of "Bre GHG emissions intensity of the
gaseous fuels should be reduced to 172 g CO2 eq/kWh. In our view, the assumption of such
percentage of biogas in the Bre GHG emissions intensity of the natural gas is overrated: estimations
conclude that the biogas will represent around 3-5 % of the total gas consumption in Europe by
2020. Those estimations are based on the national renewable action plans, which contain actions
for the different renewable energy sources to meet the 20% RES in energy supply. Biogas
production is not separately reported, but it can be estimated in relation to the end use.
Furthermore, the national actions to promote the production of biogas might vary across Europe,
and it was not possible to identify any official figure of the biogas share in the natural gas network
in Europe, similar to renewable electricity whose share in the grid is published in Eurostat every
year® and whose prospects are reported in the national renewable action plans Regarding power-
to-gas, a traceability system would be needed to ensure that it was produced with renewable
electricity.

423 Criterion 3 — Product longevity and warranty

4231 Formulation as core criterion

Repair or replacement of the product shall be covered by the warranty terms for minimum four
years. The tenderer shall further ensure that genuine or equivalent spare parts are available (direct
or via other nominated agents) for at least ten years from the date of purchase. This clause will not
apply to unavoidable temporary situations beyond the manufacturer's control such as natural
disasters.

4232 Formulation as comprehensive criterion

Repair or replacement of the product shall be covered by the warranty terms for minimum five
years. The tenderer shall further ensure that genuine or equivalent spare parts are available (direct
or via other nominated agents) for at least ten years from the date of purchase. This clause will not
apply to unavoidable temporary situations beyond the manufacturer's control such as natural
disasters.

30 http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=1&language=en&pcode=tsdcc330
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4233 Verification

Products holding the EU Ecolabel for water-based heaters (Commission Decision 2014/314/EU) or
another relevant Type 1 Eco-label fulfilling the listed requirements will be deemed to comply.

Other appropriate means of proof will also be accepted, such as a self- declaration from the
manufacturer stating that the above requirement will be met.

4234 Rationale and discussion

The requirement for spare parts availability (10 years after the purchase) is similar to the one
included in the EU Ecolabel criteria for air heat pumps and the EU Ecolabel for water-based heaters.
For warranty coverage, the period of four years is seen as reasonable, going beyond the legal 2
year warranty. The period of five years proposed as comprehensive criterion is aligned to the EU
Ecolabel for water-based heaters, which is a balance between frontrunners as Denmark, where a
five years period is a common practice, and other countries. A core criterion of 5 years was
suggested by a stakeholder, but from our view, it might be too challenging for suppliers in some EU
countries. The comprehensive criterion provides with a figure that suits to those countries where the
5-years period is commonly applied, while promoting the best practices in the other countries.
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4.2.4 Criterion 4 — Installation instructions and user information

4241 Formulation as core and comprehensive criterion

The product shall be supplied with the following installation instructions and user information in
printed (on the packaging and/or on documentation accompanying the product) and/or in electronic
format:

(@) general information on appropriate dimensions of heaters for different building
characteristics/size;

(b) information on the energy consumption of the heater.

(c) proper installation instructions, including:

(i) instructions specifying that the heater shall be installed by fully trained fitters;
(ii) any specific precautions that shall be taken when the heater is assembled or installed;

(iii) instructions specifying that the control settings of the heater (‘heating curve’) shall be
adjusted properly after installation;

(iv) if applicable, details on what air pollution emission values the flue gas shall have during the
operating phase and how the heater should be adjusted to achieve it. In particular, the
recommendations should mention that:

— the heater shall be adjusted with the aid of measuring gauges for measuring CO, O, or CO,
NO,, temperature and soot to ensure that none of the threshold values provided for in
criteria 2, 4, 5, 6 and 7 are exceeded;

— holes shall be made for measuring gauges in the same location as used in laboratory
testing;

— measurement results shall be recorded in a special form or diagram, one copy of which is
retained by the end user;

(v) for low flue gas temperature technology, instructions specifying that the system shall be
equipped with corrosion retarding technology;

(vi) for condensing boiler technology, instructions specifying that the chimney shall be protected
against condensate with low pH;

(vii) for heat pumps, clear indication that substances classified as environmentally hazardous or
constituting a health hazard as defined by Council Directive 67/548/EEC(*!) and its
subsequent amendments shall not be used

(viii) information on who the fitter can approach for guidance on installation;
(d) operating instructions for service personnel;
(e) user information, including:

(i) references to competent installers and service personnel;

(ii) recommendations on the proper use and maintenance of the heater, including the correct
fuels to be used and their appropriate storage for optimum combustion and the regular
maintenance schedule to keep;

(iii) advice on how rational use can minimise the environmental impact of the heater, in
particular information on proper product’s use to minimise energy consumption;

(*) 0J 196, 16.8.1967, p. 1.
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(iv) if applicable, information on how the measurement results should be interpreted and how
they can be improved.

(v) information about which spare parts can be replaced;

(f) recommendations on appropriate disposal at product’s end-of-life.
4242 Verification

Products holding a relevant Type 1 Eco-label fulfilling the listed requirements will be deemed to
comply. Other appropriate means of proof will also be accepted, such as written evidence from the
manufacturer that the above clause will be met.

4243 Rationale and discussion

The criterion includes information on installation, operation and end-of-life management.

Correct installation is essential to achieve the maximum efficiencies and lowest emissions, and
installation guidelines are a very important issue, since the installation can have a large impact on
the overall environmental performance of the heating product. Thus providing all the installation
instructions required and highlighting where necessary the need for trained engineers should be
seen as a prerequisite in the EU GPP perspective.

The correct operation and maintenance of the water-based heater that will lead to the maximum
benefits in terms of reduced energy consumption and reduced air emissions depends also to a large
extent on the user behaviour.

In the wider context of the heating system as a whole, it is also important that the system has
adequate control mechanisms to ensure that the heating is only on and at the required temperature
when there is a demand for it. Other aspects of the system also have potential environmental
impacts, for example insulation foams containing greenhouse gases and asbestos-containing fire-
retarding materials. This is a particular issue for generators where insulation is replaced, as older
materials that have been in-situ for a number of years may contain these gases, which will need to
be recovered properly. All the information should then be provided.

4.2.5 Criterion 5 — Primary and secondary refrigerant

425.1 Formulation as comprehensive criterion

The global warming potential over a 100 year period (GWP100) of the primary refrigerant shall not
exceed a value of 2000. GWPyo values shall be those set out in Annex | to Regulation (EC) No
517/2014 (**).The GWPio values of refrigerants shall be calculated in terms of the 100-year
warming potential of one kilogram of a gas relative to one kilogram of CO,. For those refrigerants
that are not covered by the Regulation (EC) No 517/2014, sources of references for the GWPiqo
values should be those defined in Annex 1.1(7) to Requlation (EU) No 206/2012 (*3).

Secondary refrigerant

In the case of space heaters using a secondary refrigerant, the design of these heaters shall not be
based on secondary refrigerant, brine or additives classified as environmentally hazardous or

(*2) 0J L 150, 20.05.2014, p. 195-230
(**)0J L 72,103.2012,p. 7

46



constituting a health hazard within the meaning of Regulation (EC) No 1272/2008(**) and Council
Directive 67/548/EEC (**), and installation instructions shall clearly indicate that substances
classified as environmentally hazardous or constituting a health hazard shall not be used as a
secondary refrigerant.

4252 Verification

Products holding the EU Ecolabel for water-based heaters (Commission Decision 2014/314/EU) or
another relevant Type 1 Eco-label fulfilling the listed requirements will be deemed to comply. Other
appropriate means of proof will also be accepted, e.g. a declaration of compliance with this
criterion, together with providing the names of refrigerant(s) used in the product along with their
GWP1qo values

4253 Rationale and discussion

Refrigerants are used only by the heat pump technology, and the most widely used are the HFCs,
mainly as substitutes for ozone-depleting substances such as chlorofluorocarbons (CFCs),
hydrochlorofluorocarbons (HCFCs) and halons which are being phased out under the Montreal
Protocol. HFC gases are of environmental concern because they contribute to climate change.

For the main refrigerant, GHG emissions may be significant if the refrigerant has a high GWP1o, and
if it leaks. Several ecolabels set criteria related to the main refrigerant, including:

—  Maximum GWPq limit value for the refrigerant;

— Requirements for reduced leaking rates from the heat pump units;

— Sometimes, requirements for completely leak-free units;

— Also sometimes, energy efficiency limits depending on the GWP4, value of the refrigerant.

These examples of requirements for the main refrigerant are used as a basis for defining the
proposed criterion.

In addition to the main refrigerant, some heat pumps - in particular certain types of ground-source
heat pumps — may have a secondary refrigerant. In a ground-source heat pump, a series of buried
pipes circulates a heat transfer fluid in a closed loop: the fluid never leaves the system, but rather
travels back and forth in a loop between the earth connection and the heat pump. This circulating
fluid might be antifreeze solution, e.g. water and glycol, if freezing temperatures are expected. The
ground heat exchanger can use fa series of deep vertical holes (boreholes) or a horizontal
arrangement of pipes buried a few metres below the surface. Therefore, the criterion proposed for
this secondary refrigerant is meant to avoid the leakage of hazardous (toxic) substances such as
glycol to the underground.

The following table shows the specific GWP1qo limits and related energy efficiency and other (e.g.
leakage) requirements proposed by different product policy schemes.

(*) 0J L 353,31.12.2008, p. 1.
(*) 0J 196, 16.8.1967, p. 1.
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Product policy scheme | GWP,o limit value | Energy efficiency and other requirements

Ecodesign Lot 1 No GWP;o limit No requirements

EU Ecolabel GWP100 < 2000 If GWP100 > 1000: Higher energy efficiency
If GWP100 < 150: Energy efficiency reduced by
15%

Nordic Ecolabel GWP100 < 2000 If GWP100 > 1000: Higher energy efficiency

If GWP100 < 150: Energy efficiency reduced by
15%

If GWP100 > 100: Unit must be leakage-free

Some stakeholders propose a lower GWP100 limit value as these types of refrigerants are currently
available in the market. As suggested by the labels shown above, a GWPiqo limit value of 2000
seems reasonable to reduce the environmental concerns of refrigerants, while allowing a significant
portion of the heat pump market to be included. The penetration of non-HFC refrigerants and low
GWP HFC refrigerants is currently very low.The GWP of refrigerants is a parameter that is controlled
not only by mean of Criterion 5, but also by means of Criterion 2, since it is included in TEWI
formulae. By mean of this approach, the use of low GWP refrigerants in heat pumps results in a
lower energy efficiency threshold,, to meet the proposed TEWI limit value.

The criterion 5 formulated as a comprehensive criterion is aligned with the EU Ecolabel criterion 3
for water-based heaters, and it is aimed to avoid those HFC and HFC blends that have the highest
GWP values, and are still widely used in heat pumps. The share of HFC refrigerants (both GWP >
2000 and GWP<2000) in the heat pumps market comprises the most part of appliances currently
available (95%). This market reality leads to formulate this criterion as comprehensive, in order to
prevent an excessive restriction on the tendering process.

As shown in the table above, some schemes establish different efficiency limits depending on the
GWP of the refrigerant. However, the relationship between energy efficiency and the GWP of the
refrigerant is also addressed already by Criterion 2 (GHG emissions), which works as bonus-malus
mechanism.

Stakeholders generally supported Criterion 5 as a comprehensive criterion, and also setting its value
around 2000, in line with the thresholds set by ecolabels as Blue Angel, the EU Ecolabel for air heat
pumps and the EU Ecolabel for water-based heaters. These experts said that Criterion 5 is very
important to push forward the use of more environmentally-friendly refrigerants.

Regarding the specific value of 2000, some stakeholders said that 2000 is not ambitious enough.
Some experts however meant that heat pumps are increasingly built to be leak-tight and therefore
that the limit at 2000 should be sufficient. Other industry stakeholders proposed to establish two
levels for this Criterion, one for sealed and one for non-sealed heat pumps.

Industry stakeholders (heat pumps manufacturers) expressed a preference to exclude the GWP
requirement, based on the consideration that Criterion 2 using TEWI should be enough, because it
already includes the refrigerant leakage.

Overall, there were some differences in opinion regarding the need to establish Criterion 5, in view
that refrigerant leakage is already included as part of Criterion 2. However, a significant part of
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stakeholders defended keeping Criterion 5, and the level at 2000 is considered reasonable and
ambitious enough, allowing HFCS refrigerants commonly used in heat pumps, while excluding those
HFCs with the highest GWP.

Additional comments suggested that an award criterion for GWP of refrigerants should also be
formulated, in order to promote those heat pumps using low GWP refrigerants (GWP < 1300 or
700). Other comment suggested the inclusion of a limit of 2000 in the core criterion and 150 in the
comprehensive criteria.

It is however already mentioned in the rationale of the Criterion proposal on GHG emissions
(criterion 2) that the TEWI value takes into account the GWP of the refrigerant, working as a bonus-
malus: the lower the GWP of the refrigerant used by the heat pumps, the lower energy efficiency is
needed to reach the TEWI limits, thus providing low GWP refrigerants with an advantage when
evaluating the GHG emissions produced by the heat pump.

In addition, a criterion that restricts the choice of public procurers to low GWP refrigerants
(GWP<500) is not considered appropriate in the light of the precautionary principle. Refrigerants
performing GWP below 500 would need to be blended with unsaturated HFCs — molecules with
double carbon bonds, also called hydrofluoro-olefins (HFO). The most used are HFC-1234yf and
HFC-1234ze. According to the report Availability of low GWP alternatives to HFCs (EIA, 2012), there
are important concerns about the potential environmental and impacts of the use of unsaturated
HFCs due to (i) the increase of trifluoroacetic acid (TFA) in the environment and (ii) the influence of
unsaturated HFCs on health:

(i) Trifluoroacetic acid (TFA) is a common by-product when other HFCs break down, however
HFC-1234yf yields more than 90% TFA (4-5 times as much as HFC-134a). According to an
EIA 2012, report, simulations have shown that “automobile air conditioning HFC-1234yf
emissions are predicted to produce concentrations of TFA in Eastern U.S. rainfall at least
double the values currently observed from all sources, natural and man-made”. Another
paper cited in the EIA 2012 study foresees that the presence of TFA in the environment will
be ten times the current one, if HFC-1234yf is used in all European passenger cars. EIA
report also states that TFA is extremely stable in the environment and therefore it
accumulates in closed aquatic systems after deposition. There are uncertainties about the
TFA toxicity, and different conclusions can be found in the scientific literature (Smit, M.F,
2012, Russel, 2012).

(i) According to the EIA 2012 report, the influence of unsaturated HFCs on health is also
unclear. Unsaturated HFCs have a low global warming impact because they are rather
unstable due to the double carbon binding. This same instability makes them break up into
new chemicals inside living organisms. A Mexichem Fluor paper about the potential use of
unsaturated HFCs in pharmaceutical propellants is cited in the EIA 2012 report, which states
that the toxicology of the HFOs is found to be quite variable, but in all cases reviewed, some
level of activity was reported, sometimes quite significant.

Considering the doubts related to unsaturated HFCs, the precautionary principle is applied until
these concerns are clarified.
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4.2.6 Criterion 6 — Nitrogen oxides (NOx) emissions limit

426.1 Formulation as comprehensive criterion

The nitrogen oxide (NOx) content of the exhaust gas shall not exceed the limit values indicated in
Table 13 (not applicable to electrical heaters). NOx emissions shall be measured as the sum of
nitrogen monoxide and nitrogen dioxide and at the following operating conditions:

e Gas and liquid heaters, at standard rating conditions and rated heat output
e Solid fuel heaters, as seasonal space heating emissions according to Table 5

Table 13. NO, emission limits by heat generator technology

Heat generator | NO, emission limit
technology
Gas fuel heaters Equipped with internal combustion engine:

170 mg/kWh GCV energy input
Equipped with external combustion:
36 mg/kWh GCV energy input

Liquid fuel heaters Equipped with internal combustion:
380 mg/kWh GCV energy input

Equipped with external combustion:
100 mg/kWh GCV energy input

Solid fuel heaters 150 mg/Nm? at 10 % 02

The unit of measurement shall be given in mg/kWh GCV energy input or in mg/Nm?3, as appropriate..
The tests shall be conducted according to the relevant standards included in Table 3 and Table 4 or
equivalent.

4262 Verification

Products holding the EU Ecolabel for water-based heaters (Commission Decision 2014/314/EU) or
another relevant Type 1 Eco-label fulfilling the listed requirements will be deemed to comply. Other
appropriate means of proof will also be accepted, e.g. a declaration of compliance with this
criterion, together with test results showing the NO, emissions in the exhaust gas.

4263 Rationale and discussion

NOy air emissions cause acidification and are produced during combustion of fuels by two different
ways.. (i) the oxidation of the nitrogen content of the fuels and (ii), as result of chemical reactions
between the oxygen and nitrogen molecules in the air triggered by the specific combustion
conditions.. This (ii) occurs only when there is enough air available, when the temperature is high
enough (above 1200 °C) and when there is enough time (residence time) for the reaction to take
place at this high temperature.

Stakeholders expressed that there are differences regarding the formation of NOx emissions
depending on the heat generator technology. NO, emissions depend on the boiler technology itself
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in the case of gas boilers, while these emissions are more dependent on the type of biomass fuel
for biomass boilers. Nevertheless, NOx emissions tests are generally considered as one of the
relevant air emission criteria.

NOy requirements from several product policy schemes are presented in Table 14.

Table 14. Comparison of NO, emission limits in different product policy schemes

Heat Ecodesign? | EU Blue Nordic Austrian | GPP®
generator Ecolabel? | Angel® Ecolabel” | Eco-
technology label®
Gas fuel | 56 mg/kWh | 36 mg/kWh | 40 mg/kWh | N/A N/A Condensing
boiler GCV energy : 60
input mg/kWh
Non-
condensing
: 70
mg/kWh
Liquid fuel | 120 mg/kWh | 100 N/A N/A N/A 120
boiler ma/kWh mg/kWh
GCV energy
input
Solid fuel | N/A 150 Pellets: 340 mg/m?® | Automatic: | 340
boiler mg/Nm?* at | 150 100 mg/MJ | mg/Nm?
10 % 02 mg/Nm3 (pellets);
Chips190 120 mg/MJ
mg/Nm3 (chips);
Manual:
120 mg/MJ
Fuel-driven Gas fuel: 70 | Gas  fuel: | External: No limit N/A No limit
heat pump mg/kWh 36 mg/kWh | 40 mg/kWh
(external); (external); Internal:
240 mg/kWh | 170 loo
(internal) mg/kWh 3
. mg/Nm
Liquid fuel: (internal)
120 mg/kWh | Liquid fuel:
(external); 100
420 mg/kWh | mg/kWh
(internal) (external);
380
mg/kWh
(internal)
Electrically- | No limit No limit No limit No limit N/A No limit
driven heat
pump
Cogeneratio | Gas fuel: 70 | Gas  fuel: | Gas _ fuel: | N/A N/A No limit
mg/kWh 170 250
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Heat Ecodesign? | EU Blue Nordic Austrian | GPP®

generator Ecolabel? | Angel® Ecolabel” | Eco-
technology label®
n (external); ma/kWh mg/Nm3

240 mg/kWh | GCV energy | ,. . ]

(internal) input élsggj fuel

Liquid fuel: | Liquid fuel | mg/Nm?
120 mg/kWh | 380
(external); mg/kWh
420 mg/kWh | GCV energy
(internal) input

Y Implementing Measure for Ecodesign Lot 1 Regulation EU no 813/2013
2) EU Ecolabel criteria for: water-based heaters. Commission Decision 2014/314/EU

3 Blue Angel criteria for: gas-fired calorific-value heating devices; wood-pellet boilers; heat pumps using
absorption and adsorption technology or operating by use of combustion engine-driven compressors; heat
pumps using an electrically powered compressor; small-scale gas-fired cogeneration modules; and small-
scale liquid-fired cogeneration modules. In the Blue Angel, emissions of solid biomass boilers are measured at
13 9% 0, and should be multiplied by 1.375 to be at 10 % O..

4 Nordic Ecolabelling criteria for: solid biofuel boilers; and heat pumps.

) Austrian Eco-Label criteria for: wood-fired heating systems. The Austrian Eco-Label sets NO, emissions in
mg/MJ: 100 mg/MJ = 206 mg/Nm?> 120 mg/MJ = 248 mg/Nm?

8 EU GPP criteria for: combined heat and power: and EU GPP preparatory work for: boilers; and heat pumps
and air conditioning.

As general remarks (this applies to NO, but will also apply to CO, OGC and PM emissions), Energy
labelling is not included in Table 14, since this policy scheme does not include limits for air
pollutants (only restricted to energy efficiency); and there are no limits for air pollutants applicable
to electrically-driven heat pumps while they are established for fuel-driven heat pumps. As shown
in Table 14, the NO, requirements are not harmonised between one scheme to another. The
threshold limits for the proposed GPP criterion are aligned with the EU Ecolabel for water based
heaters, which were set as follows:

— Gas fuel heaters (including boilers, heat pump and cogeneration): distinction is made
between internal and external combustion like in the Ecodesign Lot 1 (note: gas boilers are
only based on external combustion); values are based on Blue Angel criteria (40 mg/kWh
NCV = 36 mg/kWh GCV) and with an average value for internal combustion (heat pump vs.
cogeneration).

— Liquid fuel heaters (including boilers, heat pump and cogeneration): distinction is made
between internal and external combustion like in the Ecodesign Lot 1 (note: oil boilers are
only based on external combustion); values are based on Ecodesign requirements with
additional effort for external combustion (120 mg/kWh vs. 100 mg/kWh in the criterion).

— Solid fuel heaters: distinction is made between wood pellets and chips in the Blue Angel and
Austrian Eco-label; with values in the Blue Angel criteria (150 mg/Nm?* at 13 0, % = 206
mg/Nm?3 at 10 0, %; and 190 mg/Nm? at 13 0, % = 261 mg/Nm? at 10 0, %) and Austrian
Eco-label criteria (100 mg/MJ = 206 mg/Nm? at 10 0, %; and 120 mg/MJ = 248 mg/Nm? at
10 0; %). On-going discussion for Ecodesign Lot 15 (solid fuel boiler heaters) are however
currently indicating a level of 200 mg/Nm3 at 10% 02 for both wood pellets and chips.
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European Commission experts on air emissions suggest that 150 mg/Nm3 at 10% 02
would be achievable for the best products and hence a suitable level in the Ecolabel criteria.

One stakeholder suggested that for fuel-driven heat pumps, the maximum limit for nitrogen oxide
should be calculated on the basis of heat output as it is set in EN 12309:2014, instead of heat
input. This proposal could not be taken on board since the measurement method and the units
proposed are not aligned with those set by Commission Regulation (EU) No 813/2013 regarding the
ecodesign requirements for space heaters and combination heaters. Furthermore, the standard
EN 12309:2014 is still under development.

Another comment proposed to formulate this criterion also as a core criterion. From our perspective,
this would go too far as the core criteria are meant to address the main environmental impact
associated with the product group, in this case, energy consumption and GHG emissions. The NOx
emissions are already covered by the Regulation no 813/2013 for gas and liquid fuel boilers. For
biomass boilers, these emissions depend very much on the biomass fuel rather than the boiler
technology. The formulation as comprehensive criterion provides the option to select BAT biomass
technology, while the core criterion ensures the choice of a good product from an energy
consumption and GHG emissions perspective, among all heating technologies available.

4.2.7 Criterion 7 — Carbon monoxide (CO) emission limit

4271 Formulation as comprehensive criterion

The carbon monoxide (CO) content of the exhaust gas shall not exceed the limit values indicated in
Table 15 (not applicable to electrical heaters). CO emissions shall be measured at standard rating
conditions and rated heat output.at the following operating conditions:

e Gas and liquid heaters, at standard rating conditions and rated heat output
e Solid fuel heaters, as seasonal space heating emissions according to Table 5

.Table 15. CO emission limits by heat generator technology

Heat generator technology | CO emission limit

Gas fuel heaters Equipped with internal combustion engine: 150 mg/Nm? at 5 % O,

Equipped with external combustion: 25 mg/kWh GCV energy input

Liquid fuel heaters Equipped with internal combustion engine: 200 mg/Nm? at 5 % O,
Equipped with external combustion: 50 mg/kWh GCV energy input

Solid fuel heaters Automatically stoked: 175 mg/Nm?* at 10 % O,
Hand stoked: 250 mg/Nm?3 at 10 % 0>

The unit of measurement shall be given in mg/kWh energy input GCV or in mg/Nm?3, as appropriate.
The tests shall be conducted according to the relevant standards included in Table 3 and Table 4 or
equivalent
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42.7.2

Verification

Products holding the EU Ecolabel for water-based heaters (Commission Decision 2014/314/EU) or
another relevant Type 1 Eco-label fulfilling the listed requirements will be deemed to comply. Other
appropriate means of proof will also be accepted, e.g. a declaration of compliance with this
criterion, together with test results showing the CO emissions in the exhaust gas.

4273

Rationale and discussion

CO is a product of incomplete combustion and it poses environmental and health risks. CO limit
values should in principle be applicable to boilers, fuel-driven heat pumps (but not electrically-
driven heat pumps) and cogeneration units.

CO requirements from several product policy schemes are presented in Table 16.

Table 16. Comparison of CO emission limits in different product policy schemes

Heat Ecodesign? | EU Ecolabel? | Blue Angel® | Nordic Austrian Eco-
generator Ecolabel? label®
technology
Gas fuel | No limit 25 mag/kWh GCV | 20 mg/kWh | N/A N/A
boiler
Liquid fuel | No limit 50 mg/kWh GCV | N/A N/A N/A
boiler energy input
Solid fuel | N/A Automatically <50 kW: Automatic: Automatic (full
. . 3 .
boiler stoked.3 175 80 mg/Nm? 400 mg/m load): 60 mg/MJ
mg/Nm at full load) | M L 2000 (pellets); 150
10% 0 (fullload); | Manual ma/MJ (chips);
g 180 mg/Nm3 | mg/m® (< 100 '
Hand stoked: | (30 % load) | kw); 1000 | Automatic
250 mg/Nm3 at 550 kW: 70 mg/m> (> 100 | (30 % load):
10 % 0, TN kw) 135 mg/MJ
mg/Nm? (full
load): 150 (pellets); 300
mg/N’m3 mg/MJ (chips)
(30 % load) Manual: 250
mg/MJ (full
load); 750
mg/MJ (50 %
load)
Fuel-driven No limit See boilers and | External: 20 | No limit N/A
heat pump cogeneration ma/kWh
Internal: 100
mg/Nm3
Electrically- | No limit No limit No limit No limit N/A
driven heat
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Heat Ecodesign? | EU Ecolabel? | Blue Angel® | Nordic Austrian Eco-
generator Ecolabel? label®
technology
pump
Cogeneratio | No limit Gas fuel: 150 | Gas fuel: | N/A N/A
n mg/Nm?> at 5 % | 300 mg/Nm?3

0: Liquid  fuel:

Liquid fuel 300 mg/Nm3

200 mg/Nm3 at

5% 0,

Y Implementing Measure proposal for Ecodesign Lot 1 (Regulation EU no 813/2013).
2) EU Ecolabel criteria for water based heaters Commission Decision 2014/314/EU

3 Blue Angel criteria for: gas-fired calorific-value heating devices; wood-pellet boilers; heat pumps using absorption and
adsorption technology or operating by use of combustion engine-driven compressors; heat pumps using an electrically
powered compressor; small-scale gas-fired cogeneration modules; and small-scale liquid-fired cogeneration modules. In
the Blue Angel, emissions of solid biomass boilers are measured at 13 % Oz and should be multiplied by 1.375 to be at
10 9% O..

4 Nordic Ecolabelling criteria for: solid biofuel boilers; and heat pumps.

) Austrian Eco-Label criteria for: wood-fired heating systems. The Austrian Eco-Label sets CO emissions in mg/MJ: 60
mg/MJ = 124 mg/Nm?> (10 % 0); 150 mg/MJ = 309 mg/Nm? (10 % 02); 135 mg/MJ = 278 mg/Nm? (10 % O2); 300 mg/MJ
= 619 mg/Nm? (10 % 02); 250 mg/MJ = 516 mg/Nm?> (10 % 02); 750 mg/MJ = 1547 mg/Nm?> (10 % O5).

8 EU GPP criteria for: combined heat and power; and EU GPP preparatory work for: boilers; and heat pumps and air
conditioning.

As shown in Table 16, the CO requirements are not harmonised between one scheme to another.
The threshold limits for the criterion are aligned to the EU Ecolabel criterion for water based
heaters. The EU Ecolabel limit values were set as follows:

— Gas fuel heaters (including boilers, heat pump and cogeneration): distinction is made
between internal and external combustion like for the NO4 requirements; values are based
on Blue Angel criteria, at the same level for external combustion (20 mg/Nm?* at 13 0, % =
27.5 mg/Nm? at 10 0, %) and with an average value for internal combustion (heat pump vs.
cogeneration).

— Liquid fuel heaters (including boilers, heat pump and cogeneration): distinction is made
between internal and external combustion like for the NO, requirements; values are derived
from gas fuel heaters, though slightly higher since gaseous fuels present better
combustion/oxidation efficiency than liquid fuels.

— Solid fuel heaters: distinction is made between automatic and manual stoking (like in the
Nordic and Austrian ecolabels) and values are based on Blue Angel criteria for automatic
stoking (70 mg/Nm?3 at 13 0; % = 96 mg/Nm? at 10 0, % at full load conditions; 150
mg/Nm?* at 13 0, % = 206 mg/Nm? at 10 0, % at part load conditions). The EU Ecolabel
criterion proposal sets a slightly stricter limit value than Blue Angel, 90 mg/Nm? at full load
conditions and 190 mg/Nm? at part load conditions. That means a Seasonal space heating
emissions of 175 mg/Nm?>. In the case of manual stoked boilers, the value is based on
stakeholder feedback, which does not need an update as the Seasonal space heating
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emissions is equal to the emissions at nominal operating conditions (full load conditions) for
this type of bailers.

4.2.8 Criterion 8 — Organic gaseous carbon (0GC) emissions limit

4281 Formulation as comprehensive criterion

The organic gaseous carbon (OGC) of the exhaust gas also understood as organically bound carbon
content shall not exceed the limit values indicated in

Table 17 (only applicable to solid fuel boiler heaters). OGC emissions shall be measured as
seasonal space heating emissions according Table 5.

Table 17. OGC emission limits by heat generator technology

Heat generator technology OGC emission limit

Solid fuel boiler heaters 7 mg/Nm? at 10 % O,

The unit of measurement shall be given in mg/Nm?. The tests shall be conducted according to the
relevant standards included in Table 3 and Table 4 or equivalent.

4282 Verification

Products holding the EU Ecolabel for water-based heaters (Commission Decision 2014/314/EU) or
another relevant Type 1 Eco-label fulfilling the listed requirements will be deemed to comply. Other
appropriate means of proof will also be accepted, e.g. a declaration of compliance with this
criterion, together with test results showing the OGC emissions in the exhaust gas.

4283 Rationale and discussion

0GC in the exhaust gas is a measure of the formation of volatile organic compounds (VOCs) due to
poor or incomplete combustion. The carbon in these compounds comes from the fuel and is an
indicator of how much fuel was subject to incomplete combustion. Causes of incomplete
combustion are: lack of sufficient air/oxygen or too low temperature in the fuel to permit oxidation
(combustion) to occur. The measurement of OGC therefore serves to identify whether the
combustion conditions lead to incomplete combustion, and consequently may lead to the
atmospheric release of emissions which cause environmental or health hazards.

OGC requirements from several product policy schemes are presented in Table 18.
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Table 18. Comparison of 0GC emission limits in different product policy schemes

Heat Ecodesign” | EU Blue Nordic Austrian
generator Ecolabel? | Angel® Ecolabel” | Eco-label®
technology
Gas fuel | No limit N/A No limit N/A N/A
boiler
Liquid fuel | No limit N/A N/A N/A N/A
boiler
Solid fuel | N/A 7 mg/Nm* | 5 mg/Nm? | Automatic: | Automatic (full
boiler at 10 % 0, | at nominal | 25 mg/m*® | load): 3 mg/MJ
load and Manual: 70 (pellets); . 5
part load 7mg/m3 (< ma/MJ (chips);
conditions 100  kw); | Automatic
50 mg/m* | (30 % load): 3
(> 100 kw) | mg/MJ
(pellets); 10
mg/MJ (chips)
Manual: 30
mg/MJ  (full
load)
Fuel-driven No limit No limit No limit No limit N/A
heat pump
Electrically- | No limit No limit No limit No limit N/A
driven heat
pump
Cogeneratio | No limit N/A No limit N/A N/A
n

Y Implementing Measure proposal for Ecodesign Lot 1 (Regulation EU no 813/2013).
2) EU Ecolabel criteria for water-based heaters. Commission Decision 2014/314/EU

3 Blue Angel criteria for: gas-fired calorific-value heating devices; wood-pellet boilers; heat pumps using absorption and
adsorption technology or operating by use of combustion engine-driven compressors; heat pumps using an electrically
powered compressor; small-scale gas-fired cogeneration modules; and small-scale liquid-fired cogeneration modules. In
the Blue Angel, emissions of solid biomass boilers are measured at 13 % O and should be multiplied by 1.375 to be at
10 % O-.

4 Nordic Ecolabelling criteria for: solid biofuel boilers; and heat pumps.

% Austrian Eco-Label criteria for: wood-fired heating systems. The Austrian Eco-Label sets CO emissions in mg/MJ: 3
mg/MJ = 6 mg/Nm b 0z2); 5 mg/MJ = 10 mg/Nm b 0z2); 10 mg/MJ = 21 mg/Nm 6 02).
/MJ = 6 mg/Nm?> (10 % Oz); 5 mg/MJ = 10 mg/Nm?> (10 % 0z); 10 mg/MJ = 21 mg/Nm?> (10 % O:)

8 EU GPP criteria for: combined heat and power; and EU GPP preparatory work for: boilers; and heat pumps and air
conditioning.
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As shown in Table 18, the OGC in the different product policy schemes is only tested for solid fuel
(biomass) boilers and is not harmonised between one scheme to another. The threshold limits for
the criterion are aligned with the EU Ecolabel for water based heaters, which were set as follows:

e Solid fuel boilers: the value has been set on the basis of Blue Angel criteria (5 mg/Nm? at 13
0,% = 7 mg/Nm?® at 10 0, % at nominal load and part load conditions) and Austrian Eco-
label criteria (3 mg/MJ = 6 mg/Nm? at 10 0 %), without distinguishing between automatic
and manual stoking.

e Any other technology: similar to other schemes, there is no limit.

It has been proposed by one stakeholder to formulate this criterion also as core. Following the
general principle that core criteria should only address the main environmental impacts associated
with the product group, in this case the energy efficiency and the GHG emissions, this proposal what
not taken up. The formulation as comprehensive criterion however provides the option to select BAT
biomass technology. while the core criterion ensures the choice of a good product, from an energy
consumption and GHG emissions perspective. The stakeholder suggested an award criterion on 0GC
emissions, as alternative to the core criterion and this proposal has been taken on board (see Award
Criterion 5 - Organic gaseous carbon (OGC) emissions).

42.9 Criterion 9 — Particulate matter (PM) emissions limit

4291 Formulation as comprehensive criterion

The particle matter (PM) content of the exhaust gas shall not exceed the limit values indicated in
Table 19. PM emissions shall be measured at standard rating conditions and rated heat output at
the following operating conditions:

. Liquid heaters, at standard rating conditions and rated heat output
. Solid fuel heaters, as seasonal space heating emissions according Table 5

Table 19. PM emission limits by heat generator technology

Heat generator technology | PM emission limit

Liquid fuel heaters Equipped with internal combustion: 1 mg/Nm3 at 5 % O

Equipped with external combustion: no limit

Solid fuel heaters 20 mg/Nm? at 10 % O,

The unit of measurement shall be given in mg/Nm3. The tests shall be conducted according to the
relevant standards or equivalent included in Table 3 and Table 4 or equivalent

4292 Verification

Products holding the EU Ecolabel for water-based heaters (Commission Decision 2014/314/EU) or
another relevant Type 1 Eco-label fulfilling the listed requirements will be deemed to comply. Other
appropriate means of proof will also be accepted, e.g. a declaration of compliance with this
criterion, together with test results showing the PM emissions in the exhaust gas.
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4293 Rationale and discussion

PM, also called dust or soot, is produced by incomplete combustion of the fuel. PM emissions are
primarily dependent on the grade of fuel fired in the water-based heater. Generally, PM levels from
natural gas are significantly lower than those of oils and biomass. PM emission limit values are
mentioned in Directive 1999/30/EC®*.The emission limits on a weight bases are four times more
stringent than those for NO..

PM is potentially an issue for heat generator technologies such as biomass boilers.

Stakeholders pointed out that there are some problems with the current testing method for
particulate matter. Specifically, stakeholders stated that measurement methods for PM are not yet
harmonised. One of the most common methods appears to be TS 15883 Annex A, but it needs to be
supplemented by e.g. an OGC measurement. Several schemes (such as Austrian Eco-Label and
Nordic Ecolabel) are working together to find new and more reliable methods for PM
measurements.

PM requirements from several product policy schemes are presented in Table 20.

Table 20. Comparison of PM emission limits in different product policy schemes

Heat Ecodesign? | EU Blue Nordic Austrian
generator Ecolabel? | Angel® Ecolabel? | Eco-label®
technology
Gas fuel | No limit N/A No limit N/A N/A
boiler
Liquid fuel | No limit No limit N/A N/A N/A
boiler
Solid fuel | N/A 20 mg/Nm? | Pellets: 20 | Automatic: | Automatic:
boiler at 10 % 0, | mg/Nm? 40 mg/m®> |15 mgMJ
(full load); Manual: 70 (pellets); 30
40 malm® ma/MJ
mg/Nm? 9 (chips);
:30;;/0 Manual: 30
oa mg/MJ
Chips: 30
mg/Nm?3
(full load);
40
mg/Nm?3
(30 %
load)
Fuel-driven No limit No limit 150 No limit N/A
heat pump mg/Nm?3
Electrically- | No limit No limit No limit No limit N/A
driven heat

% 0J L 163,29.6.1999, p. 41.
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Heat Ecodesign? | EU Blue Nordic Austrian
generator Ecolabel? | Angel® Ecolabel” | Eco-label®
technology
pump
Cogeneratio | No limit 1 mg/Nm?® | Gas _ fuel | N/A N/A
n at5 % 0; no limit

Liquid fuel:

150

mag/Nm?3

Y Implementing Measure for Ecodesign Lot 1 Regulation EU no 813/2013
2) EU Ecolabel criteria for: water-based heaters. Commission Decision 2014/314/EU

3 Blue Angel criteria for: gas-fired calorific-value heating devices; wood-pellet boilers; heat pumps using absorption and
adsorption technology or operating by use of combustion engine-driven compressors; heat pumps using an electrically
powered compressor; small-scale gas-fired cogeneration modules; and small-scale liquid-fired cogeneration modules. In
the Blue Angel, emissions of solid biomass boilers are measured at 13 % O and should be multiplied by 1.375 to be at
10 9% O..

4 Nordic Ecolabelling criteria for: solid biofuel boilers; and heat pumps.

) Austrian Eco-Label criteria for: wood-fired heating systems. The Austrian Eco-Label sets CO emissions in mg/MJ: 15
mg/MJ = 31 mg/Nm? (10 % 0z); 35 mg/MJ = 62 mg/Nm?> (10 % O2).

As shown in Table 20, the PM requirements are not harmonised between the different schemes. The
threshold limits for the criterion are aligned with the EU Ecolabel criterion for water based heaters.
The EU Ecolabel limit values were set as follows:

— Gas fuel heaters (including boilers, heat pump and cogeneration): no limit, similar to other
schemes.

— Liquid fuel heaters (including boilers, heat pump and cogeneration): distinction is made
between internal and external combustion like for the NO4 requirements; no limit is set for
external combustion while the value for internal combustion is based on stakeholder
feedback.

— Solid fuel heaters: On-going discussion for Ecodesign Lot 15 (solid fuel boiler heaters) are
currently indicating a level above 20 mg/Nm3 at 10% 02 for both wood pellets and chips,
that will be in in force in 2022. The figure of 20 mg/Nm3 for PM emissions that is under
discussion is inspired by the BAT biomass boilers.

Some stakeholders suggested that the PM limit value of 20 mg/Nm3 measured as seasonal space
heating emissions could be too strict for biomass boilers currently on the market. However, an
estimation made by the German Federal Environment Agency to calculate weighted emissions of
biomass boilers shows that around 30% of boilers comply with the standards RAL-UZ-111 and 112
could reach the threshold proposed *’, as displayed in the following figure.

37 Data compiled by the German Federal Environment Agency using data from: Bost, Mark et al:
Uberarbeitung der Vergabegrundlagen fir die Umweltzeichen ,Holzpelletéfen (RAL-UZ 111) und
Holzpelletkessel (RAL-UZ 112) sowie Uberprifung des Rahmens fir ein Umweltzeichen fiir
Hackschnitzelanlagen; Im Auftrag des Umweltbundesamtes, Berlin, November 2010
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Weighted PM emissions, 10 % 02
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B Woodchips

mg/Nm’ (10 % 02)

w— incar (Limit value)

o 100 200 300 400 500
Rated Thermal Output [kW]

Source: Umweltbundesamt (German Federal Environment Agency)

It has been proposed by one stakeholder to formulate this criterion also as core. Following the
general principle that core criteria should only address the main environmental impacts associated
with the product group, in this case the energy efficiency and the GHG emissions, this proposal what
not taken up. The formulation as comprehensive criterion however provides the option to select BAT
biomass technology, while the core criterion ensures the choice of a good product, from an energy
consumption and GHG emissions perspective. The stakeholder suggested an award criterion on PM
emissions, as alternative to the core criterion, and this proposal has been taken on board (see
Award Criterion 6 — Particulate matter (PM) emissions).

Another comment emphasised that the PM emissions limit is too restrictive for liquid fuel internal
combustion engines and, thus, proposed to set “no limits” for this technology. A comprehensive
criterion with a limit value on PM for internal combustion engines is however aimed at selecting the
best products in the market, fostering the particulate matter abatement technologies currently
implemented in this type on engines (as wall-flow filters). In addition, it is aligned to the EU Ecolabel
criteria of PM emissions for liquid fuels internal combustion engines.
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43 Award Criteria
43.1 Criterion 1 - Additional energy efficiency

431.1 Formulation as core and comprehensive criterion

Additional points will be awarded for every 1 % additional increase in the seasonal space heating
energy efficiency ns of the water-based heater as specified under criterion 1.

4312 Verification

A declaration of compliance together with test results conducted in accordance with testing
procedure indicated in respective EN standards or equivalent standards for the given kind of product
(see Table 3 and Table 4) shall be provided.

4313 Rationale

Energy consumption is one of the main environmental hotspots identified for the product group, and
for this reason, additional efforts in the technologies available should be rewarded in the evaluation
process.

43.2 Criterion 2 — Additional GHG emission reduction

4321 Formulation as core and comprehensive criterion

Additional points will be awarded for every 5 g of additional reduction in the greenhouse gas
emissions of the water-based heater as specified under criterion 2.

4322 Verification:

A declaration together with the calculated GHG emissions following the proposed TEWI formulae
and information on all the parameters used to calculate the GHG emissions shall be provided.

4323 Rationale

GHG emission is one of the main environmental hotspots identified for the product group, and for
this reason, additional efforts in the technologies available should be rewarded in the evaluation
process.

43.3 Criterion 3 — Noise emission limits

4331 Formulation as core and comprehensive criteria

This award criterion is recommended to be applied in the public procurement of water-based
heaters that are to be installed in noise-sensitive buildings, as e.qg. hospitals and schools, according
to the scope of Directive 2002/49/EC relating to the assessment and management of
environmental noise.

The unit of measurement shall be given in dB(A) or dB(C), as appropriate. The tests shall be
conducted according to the relevant standards or equivalent included in Table 1 (see explanatory
notes), at standard rating conditions and rated heat output.
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Points to be awarded shall be calculated as follows

_ LA,min LC,min

PL = 2™ o PLy max +
LA Cc

x P LC,max

Where

e PLis the noise level points

o Lamnis the lowest A-weighted sound power level for a fully compliant offer.

o Lcminis the lowest C-weighted sound power level for a fully compliant offer, where applicable.
e [, is the A-weighted sound power level being evaluated

o [cis the C-weighted sound power level being evaluated, where applicable,

o PlLsmaxis the maximum number of A-weighted sound power level points available

®  Plcma is the maximum number of C-weighted sound power level points available, where
applicable

No points will be awarded if the noise emissions of the hydronic heater exceed the limit values set
out as follows.

Heat generator | Measurement Noise emission limit
technology
All heaters except | A-weighted sound power | 17 + 36 x log(Py + 10) dB(A)

cogeneration heaters and | level limit value (Lwag, im)
heat pumps equipped with
internal combustion
engine

Cogeneration heaters and | A-weighted sound power | 30 + 20 x log (PE + 15) dB(A)
heat pumps equipped with | level limit value (Lrad, im)
internal combustion
engine C-weighted sound power | Lpagim + 20 dB(C)
level limit value (Lpcg, im)

Note: PN means the nominal (full load) heat output; PE means the electricity output.

4332 Verification

A declaration together with test results showing the noise emissions (A-weighted sound power level
limit value and where applicable C-weighted sound power level limit value) shall be provided

4333 Rationale

The sound power level, or noise, from the heating units is a parameter that should be taken into
consideration when deciding whether to purchase and where to locate the heating generator units.
The choice should lead to minimise the noise impact upon the surrounding environment and those
living and working in that environment.
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Only a few ecolabels require to measure noise and report it, without giving a specific limit., as it is
shown in Table 21. In certain Ecolabels, noise requirements for heat pumps are only established for
heat pump capacities of up to 20 kW; above 20 kW there are no noise limits, with units above 20
kW typically belonging to the scope of professional and not residential heating generators. Other
stakeholders confirmed that, for large heat pumps, noise is less of an issue.

Air-to-water heat pumps use outside air or ventilation air as heat source. The air flow over the heat
exchanger (in heating mode: evaporator side) will result in airborne noise, expressed as sound power
level.

For split-package units with an outdoor unit, the effects of such airborne noise are very local and
determined by local circumstances (position of outdoor unit, dampening applied etc.).

Single-package units, for instance using ventilation air, are more prone to produce effects of
airborne noise, since the noise is produced indoors and is related to the ventilation system.

Such effects in outdoor or indoor noise cannot yet be quantified, since they are very susceptible to
local circumstances, but the effect is present and should be addressed by manufacturers/procurers.

The table below (Table 21) summarizes the noise requirement for all heating generators, showing
that the requirement is only applicable to heat pumps.

Table 21. Comparison of noise limits established in different product policy schemes for heating
generators.

Heat Ecodesign’ | EU Blue Nordic Austrian | GPP®
generator Ecolabel? | Angel® Ecolabel” | Eco-
technology label®
Gas fuel | No limit N/A No limit N/A N/A No limit
boiler
Liquid fuel | No limit N/A N/A N/A N/A No limit
boiler
Solid fuel | N/A N/A No limit No limit No limit No limit
boiler
Fuel-driven < 6 kW: 60- | External No limit No limit | N/A No limit
heat pump 65 dB(A) combustion but noise

be tested

> 6 kW & < | Lwad tim

12 kW: 65- | 17 + 36 x a”drt |
70 dB(A) log(Py  + reporte
> 12 KW & < | 10V dB(A)
30 kW: 70- | Internal
78 dB(A) combustion
> 30 KW engine
80-88 dB(A) | Leag im = 30
+ 20 x log
(04 x Py +
15) dB(A)
(Leca, tm =
Lpag, im + 20

64




Heat Ecodesign? | EU Blue Nordic Austrian | GPP®
generator Ecolabel? | Angel® Ecolabel” | Eco-
technology label®
dB(C)
Electrically- | < 6 kW: 60- | Lwag, im = | No limit No limit | N/A No limit
driven heat | 65 dB(A) 17 + 36 x but noise
pump log(Pn + be tested
—126 kw ‘z;_ 10) dB(A and
70 dB(A dB(A) reported
> 12 kW & <
30 kW: 70-
78 dB(A)
> 30 kw:
80-88 dB(A)
Cogeneratio | No limit Internal No limit N/A N/A No limit
n combustion
engine
Leag, tm = 30
+ 20 x log
(Pe + 15)
dB(A)
(LPCd, lim =
Leag, im + 20
dB(C)

Y Implementing Measure proposal for Ecodesign Lot 1 (Regulation EU no 813/2013). The first value of the range refers to
indoor level, the second to outdoor level.

2) EU Ecolabel criteria for: water-based heaters. Commission Decision 2014/314/EU

3 Blue Angel criteria for: gas-fired calorific-value heating devices; wood-pellet boilers; heat pumps using absorption and
adsorption technology or operating by use of combustion engine-driven compressors; heat pumps using an electrically
powered compressor; small-scale gas-fired cogeneration modules; and small-scale liquid-fired cogeneration modules. In
the Blue Angel, emissions of solid biomass boilers are measured at 13 % 0 and should be multiplied by 1.375 to be at
10 % O..

4 Nordic Ecolabelling criteria for: solid biofuel boilers; and heat pumps.

% Austrian Eco-Label criteria for: wood-fired heating systems. The Austrian Eco-Label sets CO emissions in mg/MJ: 15
mg/MJ = 31 mg/Nm? (10 % 02); 35 mg/MJ = 62 mg/Nm? (10 % Oz).

8 EU GPP criteria for: combined heat and power; and EU GPP preparatory work for: boilers; and heat pumps and

As shown in Table 21, the Nordic Ecolabel requires measuring noise and reporting it, without setting
any specific limit. This omission does not mean that noise is considered to be a minor issue, but is
rather due to the fact that there is no common agreed testing methodology. Nevertheless, the
Ecodesign Lot 1 introduces a mandatory maximum level of noise to be measured and certified,
though this only applies to heat pumps.

The threshold limits for the criterion are aligned to EU Ecolabel for water based heaters, which were
set as follows:
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— Heat pumps: the value is based on stakeholder feedback. The testing procedure refers to
Standard EN 12102:2008, which is applicable to electrically-driven heat pumps, but this
Standard should also serve as a basis for testing fuel-driven heat pumps in case of external
combustion.

— Cogeneration heaters: noise could be important for cogeneration in case of internal
combustion. The requirement for cogeneration heaters with internal combustion is based on
stakeholder feedback. Testing can be done according to either EN 1SO 3744:2009 or EN I1SO

3746:2010.
434 Criterion 4 — Product design
4341 Formulation as core and comprehensive criteria

Points will be awarded if the water-based heater is easy to dismantle by professionally trained
personnel using commonly available tools, for the purpose of repairs and replacements of worn-out
parts, upgrading older or obsolete parts, and separating parts and materials, ultimately for reuse or
recycling.

4342 Verification

Products holding a relevant Type 1 Eco-label fulfilling the listed requirements will receive the points
to comply. Other appropriate means of proof will also be accepted, e.g. a declaration of compliance
with this criterion, together with a technical report from the manufacturer showing the dismantling
of the product with an exploded diagram labelling the main components as well as identifying any
hazardous substances in these components as specified in Annex 2 to Directive 2002/96/EC (WEEE
Directive). This diagram shall be available in the manufacturer website. Information regarding
hazardous substances shall be provided to the procurer in the form of a list of materials identifying
material type, quantity used and position on the water-based heater equipment.

4343 Rationale

Based on results from the technical analysis, it is concluded to be worth considering end-of-life
management issues relating to heating generators, due to significant potential for environmental
harm in this lifecycle phase. End-of-life management is also relevant to elements of heating
generator that will need to be replaced throughout the life span of the heating generator as a
whole. Heating generators consist of materials that can be recovered and recycled, in particular
metals but also e.g. plastics In addition, it may be the case that a heating generator is replaced
before it has reached its natural end of life. It is generally better in life cycle terms to replace an
older heating generator before reaching its end-of-life with a new, more efficient one (typically
leading to lower GHG emissions).

The criterion on product design for sustainability includes considerations such as: promotion of
reuse, recycling and generally a sound end-of-life management. It may in principle include aspects
such as: recycled material content, design for recycling, design for repair/warranty and spare parts,
criteria regarding easy for reuse/recycle, etc.

Examples from other labels are: the Blue Angel criterion on recyclable design, Blue Angel criterion
for marking of plastics, guarantee of repairs and maintenance of equipment, product take back
requirement. From the GPP preparatory work on heat pumps, the end-of-life management of heat
pumps is mainly regulated by the requirements of the WEEE Directive, as such units have to be
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collected for proper disassembly, treatment and recycling of parts. Much of the components of heat
pumps can be recycled with a minimum of treatment, for example plastics and metals. In addition,
under the EC F-gas legislation, when a heat pump is recycled, reclaimed or destroyed, certified
personnel must recover over all the fluorine-containing gases in order to limit the amount of
fugitive emissions from disposal of the units and thereby mitigate their impact on the ozone layer
(as well as reducing their global warming impact).

435 Criterion 5 — Organic gaseous carbon (0OGC) emissions

4351 Formulation as core criterion

Points will be awarded if the organic gaseous carbon (OGC) emissions do not exceed the value of
7 mg/Nm?* at 10 % O,

0GC emissions shall be measured as seasonal space heating emissions according Table 5.

The unit of measurement shall be given in mg/Nm?>. The tests shall be conducted according to the
relevant standards or equivalent included in Table 3 and Table 4 or equivalent

For technologies other than solid fuel boiler heaters, the maximum number of points to be awarded
for OGC emissions should be given since only solid fuel boilers are known to be potentially
problematic as regards the OGC emissions.

For solid fuel boiler heaters, points to be awarded shall be calculated as follows:

0GC i
POGC = T’g‘” X POGC max

Where

e POGCis the OGC emissions points

o  0GGCninis the lowest OGC emissions test result for a fully compliant offer among the ones of
solid fuel boiler heaters

e (0GCis the OGC emissions test result level being evaluated

e  POGCnais the maximum number of OGC emissions points available

4352 Verification

A declaration together with test results showing the OGC emissions shall be provided, only for solid
fuels boiler heaters.

4353 Rationale

Solid fuel boilers emit OGC emissions and it is thus proposed as a comprehensive criterion under
the-technical specifications. A formulation as a core award criterion is also proposed, as suggested
by some stakeholders. The selectivity of the limit proposed is aligned to EU Ecolabel for water-
based heaters. It is relatively strict and the inclusion of a comprehensive criterion was chosen to
prevent an excessive restriction of the offers. Nevertheless, it is also proposed as award core
criterion to reward low emissions technologies with an additional score, when the set of core criteria
is applied to the public procurement.
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436 Criterion 6 — Particulate matter (PM) emissions

436.1 Formulation as core criterion

Points will be awarded if the particulate matter (PM) emissions do not exceed the value of 20
mg/Nm?* at 10 % 02..

Particulate matter (PM) emissions shall be measured as seasonal space heating emissions
according Table 5.

The unit of measurement shall be given in mg/Nm?. The tests shall be conducted according to the
relevant standards included in Table 3 and Table 4 or equivalent

For technologies other than solid fuel boiler heaters, the maximum number of points to be awarded
for PM emissions should be given since only solid fuel boilers are known to be potentially
problematic as regards the PM emissions.

For solid fuel boiler heaters, points to be awarded shall be calculated as follows:

PPM = % X PPM oy
Where
e PPMis the PM emissions points
o  PMiis the lowest PM emissions test result for a fully compliant offer among the ones of solid
fuel boiler heaters
e PM s the PM emissions test result level being evaluated
e  PPM,ais the maximum number of PM emissions points available

4362 Verification

A declaration together with test results showing the PM emissions shall be provided, only for solid
fuels boiler heaters.

Rationale

Solid fuel boilers emit PM emissions and it is thus proposed as a comprehensive criterion under the
technical specifications. A formulation as a core award criterion is also proposed, as suggested by
some stakeholders. The selectivity of the limit proposed is aligned with the EU Ecolabel for water-
based heaters. It is relatively strict and therefore only included as a comprehensive criterion.
Nevertheless, it is also proposed as award core criterion to reward low emissions technologies with
an additional score, when the set of core criteria is used.
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5. Appendix

The current draft criteria was partly developed based on the results from a life-cycle analysis using
12 base cases, and described in the accompanying technical report®. Compared to earlier versions
of the life-cycle analysis, more base cases have been added, i.e.: a gas hybrid composed of gas
boiler plus electric heat pump, additional heat pump base cases (as to include electrically-driven,
gas absorption and other gas-driven heat pumps), and a coal boiler.

The 12 base cases are as follows (their technical characteristics described in detail in the technical
report available at the project’s website):

1. Oil boiler
2. Gas boiler

W

Gas hybrid: The gas boiler represents 50% of the total thermal demand (i.e.,, of the total heat
output of the hybrid unit); the remaining 50% is an electric heat pump

Electrically-driven heat pump

Gas absorption heat pump

Gas ICE (internal combustion engine) heat pump
Coal boiler

Small/wood manual biomass boiler

L ® N o U A

Small/wood automatic biomass bailer
10. Small pellet biomass boiler
11. Large wood chips biomass boiler

12. Cogeneration

The following figures summarize key findings of the accompanying technical report, representing
main environmental impacts including greenhouse gases and other air emissions: NOx, organic
carbon (0GC), carbon monoxide (CO) and particulate matter (PM), for the 12 base cases analyzed in
the life-cycle analysis.

38 “Development of European Ecolabel and Green Public Procurement Criteria for Water-based Central Heating
Generators. Draft Report. Policy Analysis”, Nov. 2011, Van Holsteijn en Kemna BV (VHK),
http://susproc.jrc.ec.europa.eu/heating/stakeholders.html
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Figure 6. Greenhouse gas emissions in kg CO.-equivalent per kWh energy input for 12
base cases (“Policy Analysis”, Nov. 2011, VHK).

CO2 emissions NEW 2010, kg per kWh thermal output
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Figure 7. Greenhouse gas emissions in kg CO.-equivalent per kWh thermal output for 12
base cases (“Policy Analysis”, Nov. 2011, VHK).
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The comparison shows that the lowest CO2 emissions are achieved by biomass boilers, which is
mainly due to political default of zero CO2 combustion emissions. The best non-biomass boiler
emissions are by the electric heat pump due to its high energy efficiency and relatively low CO2
emissions per kWh output®®, followed closely by gas heat pumps and the gas hybrid solutions.

The oil boiler is relatively more polluting than the gas boiler due to lower average efficiency and a
higher specific emission factors. The most polluting is the coal boiler, which has the worst efficiency
and specific emission factor.

NOx emission NEW 2010, mg per kWh energy input
0 100 200 300 400
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11_large/chips

12_cogeneration

Figure 8. NOx emissions in mg per kWh energy input for 12 base cases (“Policy Analysis”,
Nov. 2011, VHK).

39 |f the 0.394 kgCO2/kWh input for the electric heat pump (year 2010) is divided by 2.5, the specific emission
per primary input is 0.158 kg CO2/kWh, which is lower than that for gas.
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NOx emission NEW 2010, mg per kWh thermal output
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Figure 9. NOx emissions in mg per kWh thermal output for 12 base cases (“Policy
Analysis”, Nov. 2011, VHK).

The emissions when harmonised per kWh thermal output show large differences over appliance
types. Lowest emissions are achieved by the gas absorption heat pump, since this appliance
combines a high efficiency with a very low pollution specific emission factor.

NOx emissions from wood biomass boilers are relatively low due to their low specific emission
factor (42 mg/kWh fuel input)*®°. Emissions by pellet and chips boiler apparently emit more NOx, as
do other fossil fuel fired boilers.

The gas internal combustion engine and the cogeneration unit have relatively high specific NOx
emission factors (more difficult to reduce emissions in these appliances, unless catalyst is used).

40 Boersma, A, et al, "Emissions of the use of biomass fuels in stationary applications', ECN/TNO, table 4-22,
p.38, ECN-BKM-2008-81 (assumesNOx emissions of 150 mg/MJ input)

72



08_small/wood manual
09_small/wood autom.
10_small/pellet

12_cogeneration

02_gas boiler
03_gas hybrid

05_gas abs. HP

06_gas ICE HP
07_coal boiler

11_large/chips

OGC emissions NEW 2010, mg per kWh energy input

0 100 200 300 400

500

01_oil boiler

04_elec.HP

Figure 10. OGC emissions in mg per kWh energy input for 12 base cases (“Policy
Analysis”, Nov. 2011, VHK).
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Figure 11. OGC emissions in mg per kWh thermal output for 12 base cases (“Policy

Analysis”, Nov. 2011, VHK).
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Figure 12. CO emissions in mg per kWh energy input for 12 base cases (“Policy Analysis”,

Nov. 2011, VHK).
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Figure 13. CO emissions in mg per kWh thermal output for 12 base cases (“Policy
Analysis”, Nov. 2011, VHK).
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Figure 14. PM emissions in mg per kWh energy input for 12 base cases (“Policy Analysis”,
Nov. 2011, VHK).
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Figure 15. PM emissions in mg per kWh thermal output for 12 base cases (“Policy
Analysis”, Nov. 2011, VHK)
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Sales of hydronic heaters (% of total)

m Cogeneration

m Solid fuel

m Heat pump (incl. hybrid)

B Gaseous fuel
m Liquid fuel
2005 2010 2015 2020 2025 2030
2005 2010 2015 2020 2025
Liquid fuel 11% 9% 7% 5% 1%
Gaseous fuel 83% 80% 77% 73% 67%
Heat pump (incl. hybrid) 2% 6% 11% 18% 25%
Solid fuel 1% 5% 5% 1% 1%
Cogeneration 0% 0% 0% 0% 0%

2030

3%

59%

35%

3%

0%

The assumptions for the sales of heat pumps for the years beyond 2010 are based upon estimates
by the EHPA. This source predicts an overall share in sales of some 10% in 2015. Combined with

hybrid solutions (a fossil fuel boiler, combined with a heat pump for base load operation)
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