I'/E\PAC E D1.7- Summary report on specifications for newest

model deployment in PACE (May 2021)

Element Energy

Pathway to a Competitive European
Fuel Cell micro-CHP Market

PACE project ha
This Joint Undertakii

A% - : /
\
e drbgen\Z Jolgt Undertf:kmg under grant ent No 700339.
m the Europea nj orizon 2020 research and mnqvat/ rcrgramme and Hydrogen Europe arjd Hydrogen Research.
: . N\ - ‘ -

; P ‘\ "\ ‘ « .‘ @.




(E\ P AC E D1.7- Summary report on specifications for newest model
Pathway to a Competitive European deployment |n PACE (May 202 1)

Fuel Cell micro-CHP Market )
Introduction and Contents

e The aim of this report is to provide information on the newest models of fuel cell micro-combined heat and power

(FC mCHP) units being offered by the 5 manufacturers involved in the PACE project: BDR-Thermea, Bosch,
SOLIDpower, Sunfire, and Viessmann.

e The target audience of this report includes industry and consumers alike. As well as the key technical specifications

and benefits of the newest models, this report also indicates how further information can be accessed by interested
parties.

e In the report you will find the following:
e An overview of the PACE project
* Information from each PACE manufacturer on their technology. This includes:

* Atechnical overview of the newest models including specifications and comparative differences with previous models;
* Feedback from existing customers;

e Resources where additional information can be found (including official marketing material in different languages when
available).

e The report was prepared in April 2020 and updated in May 2021. More recent information may be available on the
manufacturers’ website at the time of reading.
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Promoting a successful transition to the large-scale uptake of Fuel Cell micro-Cogeneration across Europe
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BDR Thermea

SenerTec Dachs 0.8
Remeha elLecta 300
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Technical Specification |SenerTec Dachs 0.8

Fuel cell type PEM

Operational mode Heat-led

Electrical output 0,75 kW

Thermal output 1,1 kW + 21,8 kW
Electrical efficiency 38%

Overall efficiency 92%

Fuel flexibility H Gas, L Gas, H2 ready
On-off cycles 4000 cycles

Stack lifetime 80 000h

System life 20 years

14/05/2021

e Increased overall efficiency

Additional electrical power output

Increase of maintenance interval for fuel
cell stack

Increase of flexibility for radiator systems

Higher level of integration of pre-
assembled complete FC heating system

e Fitsin low basement

Increase of remote access functionality
incl. ability of remotely update
functionality

Technical Overview
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Market launch: The first Dachs 0.8 fuel cell runs in Allensbach at Lake Constance SE NE HTE C
:'III"(Ell' AT l:'lll"fl
Efficiency at its best e

The fuel cell is available: With the new Dachs 0.8, SenerTec, the manufacturer, presents a highly efficient heating
solution for modern one- and two- family houses on the basis of cogeneration of heat and power. The first unit
ever in Germany has taken up work in Allensbach at Lake Constance.

The principle is well-known - the technology is new: Like the other members of his family, the Dachs 0.8 produces heat
and power at the same time, but uses modern fuel cell technology. Special focus was put on high efficiency in the
development. The efficiency standard of the product is A+++. Thus, the Dachs can ensure particularly low heating costs.

Inside the fuel cell a chemical reaction takes place while it is running. Hydrogen and oxygen are united to water molecules.
During this process, heat and power are generated. The thermal output of the Dachs 0.8 is 1.100 Watt. The electric
maximum output is 750 Watt. This makes the new product perfect for the small heating requirements in ane- and two- family
homes. If more heat is needed, e.g. in winter, the integrated condensing boiler is switched on automatically. By producing
their own power single-handedly, the owners of the building are one step closer to being independent from public power

supply.

The Dachs is a highly efficient innovative fuel cell system with intelligent buffer
management to reach high operating hours

It offers reduced energy costs and up to 50% CO, savings compared to
conventional energy production

LAY . Additionally, it provides independence from high electricity prices
14/05/2021 6
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Events and Campaigns (April 2020)

Trade fairs: E-world Essen, IFH-Intherm Nirnberg

KWK-Tour for planners and architects https://derdachs.info/kwk

SenerTec Events powered by Heinze (special events for architects)
Heinze ArchitecTour participant

Website — product detail page https://www.senertec.de/dachs-0-8/

Website — target group https://www.senertec.de/dachs-eigenheim/

Social media campaign

Press releases, for exemple https://www.hurra-wir-bauen.de/energie-

sparen/heizung/brennstoffzellenheizung.html

Videos (how to install a fuel cell, functionality of a fuel cell etc.)

Regional events organized by the SenerTec Centers

14/05/2021

Further Resources

E-World

IFH Intherm
SenerTec Event
SenerTec Event
SenerTec Event

ArchitecTour

ArchitecTour

ArchitecTour

ArchitecTour Congress

Essen
Niirnberg
Miinchen
Hamburg

Dusseldorf
Dresden

Berlin

Frankfurt

Dusseldorf
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SENERTEC
NeXt dates: ° 21. Apr'l 2020 19'00 — 20'00 Dachs-Info-Webinar

. 12. May 2020

Diieses Wehinar wird mehsmals angeboten. Wihlen Sie cinen Termin, der Ihnen am besten passt.

Diienstag, 21. April 2020, 19:00 - 20:00 CEST

Diensiag, 12 Mal 2020, 19700 - 20

Sehr geehrte Da d Herren,
r geehrte Damen und Herren, ﬁ

Siz haben sich bei uns gemeldet und The Interesse an der Kraft-Wamme-Kopplung und an unserem Dachs bekundet. Yielen Dank - dasiiber frewen wir uns
sehr

Ist die Kraft-Wiirme-Kopglung fir Ihre Immabilic gecignet? Welchen Beitrag zum Klimaschutz kinnen Sie damit Ieisten? Wie rechnet sich die Anschaffung fiir Sic?
Antworten auf diese und weitsre Fragen erhalten Sie bei uns.

In diesem Jahr haben wir unsere Produbtpalett betrichtlich crweitert. Wir bieten jetzt den Dachs fiir iedliche GebSude- und Ei an M
Systemkomponenten machen wir ihn fit for die e-Mabilitit.

Gerne michten wir Bnen unsere Neuheiten in Farm eines Webinars vorstellen und mit lhnen ins Gesprich kammen.
Mutzen Sie die Vorteile dieser efigienten Maghchkeit des Austauschs mit uns als Hersteller und melden Sie sich gleich an. Wir freuen uns auf Thee Teinahme.

Datenschutzerklanng:
Eine entsprechends Dachsschutzerkirung finden Sie hier: https:www sencrtec. de datenschutz!

“Pilichitela
Vorname® Nachname”
Guntar Grasch
Krafe s,
Cart-zeis Gmbyy E-Mall-Adresse” Adresse”
e 18 - 5744 sk ‘%EMODER"
Weintur .y e Sc,’,zuNGV E gsroschi@senertec.com
519 - ot o ONHEUO‘TVEMOHGEN
W dersaghs ort PLE/Postieitzahi®

Der p,,
ch
zelle,

Fragen und Anmerhungen

[ ermit withge ch i, i L= i ner Arrage durch dis SenefTes dirfen und an i
Wihnort austindigs SenerTec Center & Beratung ibermittelt werden bch kann meine Brwiligung jederzeit mit

Wirkuryg fisr die Zukurét widerrufen.

Link to registrations:  https://register.gotowebinar.com/rt/6978209278538574595?source=PACE

14/05/2021 9
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BDRTHERMEA GROUP

elLecta 300

Technical Specification|Remeha eLecta 300 o
e Increased overall efficiency
PEM

Fuel cell type

Operational mode Heat-led

Electrical output 0,75 kW

e Additional electrical power output

e Increase of maintenance interval for fuel

cell stack

Thermal output 1,1 kW + 21,8 kW o )
e Increase of flexibility for radiator systems

Electrical efficiency 38% . . _
e Higher level of integration of pre-
Overall efficiency 92% assembled complete FC heating system
Fuel flexibility H Gas, L Gas, H2 ready e Fitsin low basement

On-off cycles 4000 cycles e Increase of remote access functionality
stack lifetime 30 000h incl. ability of remotely update

: functionality
System life 20 years

Remeha elLecta

|

10
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Remeha elLecta 300
=)

{ (ZPACE ©
==

Remeha electa

14/05/2021

(

elLecta 300
Brennstoffzelien-Hybridsystem f0r

[EIn- und Zwelfamilienhiuser

&8 Anwendungsgabiot

¥ Mooernimenung und Neubag mit mittisrsm Warnabedart

? Hybrdsystam mit Brannstoffzalis for
Ein- und Zwsifamillenhauser

' Vortelle
> mmesxoo,mmmw
’ mmmr«mwma&vm.

Product Highlights

BDRTHERMEA GROUP

Susanne ERlage with their new fuel cell in their home built in 2006

,If the heating of a house cannot be 100% CO2-neutral,
then we would at least like to use the latest technology.
With the grant support measures, this modern micro
combined heat and power (mCHP) unit comes in the price
range of a good heat pump“ Susanne and Jorg ERlage

11
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Key marketing materials and events (April 2020)

Trade fairs: Berlin, Essen, Nirnberg, Hamburg
Inhouse exhibitions at wholesalers
Installation video in progress

Leaflets and installation manual https://www.remeha.de/fachpartner/technischer-
support/dokumentation/downloads

Website — product detail page https://www.remeha.de/fachpartner/produkte/neubau-

modernisierung/hybridsystem-waerme-strom/electa-300

Website — energy transition https://www.remeha.de/fachpartner/jobs-
aktuelles/aktuelles/energiewende

PR trade media — product info and reference story

Roadshow and presentations for installers, planners and wholesalers

Roll Ups for presentations

Trainings and demonstrations at Remeha training facilities with demo products

New products overview leaflet

14/05/2021

Further Resources

References

list
Walter
Frankenhauser

Ausstellung
Ausstellung

Ausstellung

Ausstellung
Ausstellung
Messe

Friedhelm Kosters
Henk Sundag
Heiko Schultz

Ausstellung
Ausstellung
Ragnar Dam
Frank Draber
Ausstellung
Ausstellung
Ausstellung

BDRTHERMEA GROUP

City

Glinzburg
Leutkirchen
GrolRRheirath
Hof

Moglingen

Parsdorf
Leipzig
Emsdetten
Delbriick
Schittorf
Bielefeld
Leipzig
Friedberg
Laage
Schittorf
Grabenstatt
Memmingen
Markt Schwaben
Lauenburg

Delivery
date

sofort

KW 03/20
KW 03/20
14.01.20 bis
12:00

KW 03/20
KW 03/20

06.02.2020
18.02.2020
26.02.2020
13.02.2020
24.02.2020
02.03.2020
03.03.2020
03.03.2020
09.03.2020
delivery

12
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Bosch
BlueGEN (Buderus GCB and DHW)

&) BOSCH
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Fuel Cell micro-CHP Market @ BOSCH
New system approach with BlueGEN fuel
cell, Buderus GCB and DHW - storage

e The previous generation (Buderus and
Junkers units) sold as Logapower FC10
and Cerapower FC 10 with a fully
integrated SOFC, manufactured by the g

BlueGEN

Fuel cell type Japanese fuel cell manufacturer Aisin

Operational mode electricity-led were designed to realize a small
footprint and achieve high efficiency.

AR EI e 551 Due to the high integrated system the

Thermal output 0.6 kW flexibility for installation was limited

e e 60% e The newest model consisting of a
Buderus GCB, the SOLIDpower

Overall efficiency up to 88% BlueGEN fuel cell with the highest
electrical efficiency and a storage tank

Fuel flexibility H Gas, L Gas, Bio natural gas to buffer the heat delivered by the fuel

cell. This offers the opportunity to
realize various system approaches

Stack lifetime up to 60 000hrs even with a small footprint designed
to realize high energy, cost and CO,-

System life 15 years savings

14/05/2021 14

On-off cycles Continuous operation
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Pathway to a Competitive European

Fuel Cell micro-CHP Market @ BOSCH

New system approach with BlueGEN fuel cell, Fair event and training with installers’ feed back
Buderus GCB and DHW - storage

e The new generation FC mCHP system offers both,
electrical energy produced with the highest electrical
efficiency combined with a highly efficient heating
technology.

e Due to the modularity, various applications with different Installers’ feedback to newest model: High quality and
GCBs and heat storages are possible. very flexible

e Flexible integration and easy installation in addition to
existing heating appliances is given as well.

e Key benefits for customers are CO,-savings of up to 50%,
as well as cost and energy savings.

14/05/2021 15
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Fuel Cell micro-CHP Market @ BOSCH
Key marketing materials

Website Buderus https://www.buderus.de/de

Product information https://www.buderus.de/de/produkte/catalogue/alle-produkte/108941 brennstoffzelle-bluegen
Benefits https://www.buderus.de/de/produkte/catalogue/alle-produkte/108941 brennstoffzelle-bluegen
Product data sheet https://www.buderus.de/de/produkte/catalogue/alle-produkte/108941 brennstoffzelle-bluegen
Brochure https://www.buderus.de/de/produkte/catalogue/alle-produkte/108941 brennstoffzelle-bluegen
List price https://www.buderus.de/de/produkte/catalogue/alle-produkte/108941 brennstoffzelle-bluegen

e Fairs attended: e-world Essen, Bautec Berlin, SHK Essen, IFH Nirnberg, GET Nord Hamburg

14/05/2021 16
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SOLIDpower

BlueGEN
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Technical Specification [BlueGEN |
Fuel cell type SOFC

Operational mode Electricity-led

Electrical output Up to 1.5 kW

Thermal output Up to 0.85 kW

Electrical efficiency Upto 57%

Overall efficiency Up to 90%

Fuel flexibility H Gas, L Gas, Green —gas,
20% H2 ready

On-off cycles 6 cycles /year+ modulation

Stack lifetime 40 000h

System life 15 years

14/05/2021

BLUEGEN

® Improved stack-design

e Start-stop and modulation

e One touch (reduced)
maintenance

e Close cascading
e One service-door (not 2)
e App controlled by customer

® Increased thermal
performance

e Higher total efficiency

Technical Overview

SOLIDPower

18
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BLUEGEN

Product Highlights

In addition, the units can be ‘cascaded’, which
provides a single combined solution for small
and medium enterprises (SMEs) with higher SOLID SOLIDPower
heat and electricity requirements than standard POWER

single family homes.

The BlueGEN provides power from

Hydrogen in the most efficient way.

It’s flexible, robust and gives you
the right amount of energy
whenever you want!

14/05/2021
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Fuel Cell Success Story

House Type: Private
Installation Year: 2019

> Renovation of an old listed building

Two BlueGEN for a villa

Here, two BlueGEN BG-15s supply a historic villa with highly
efficient energy. Despite the exterior of the house dating from
a different time, modem technology in the form of the
BlueGEN units ensures a highly efficient energy supply

"l have a green heart, andso | want to use
clean energy for our house.”

Customer's wish Technical requirements
- A sustainable overall energy concept
for the new heat and power supply

- A reduction in electricity costs

- Challenge: Monument protection

- Installations: wall heating, brine water
heat pump, sauna & oven with 9 kW
electr. Power and an electric car

The efficient villa of the Wintzen family

Since 2012 Patricia and Bernd Wintzen have lived in the
Vil-la Hoges in Viersen. The red brick and the white frames
of the windows immediately catch the eye. But although the
villa is more than 100 years old, it is by no means from
another time. On the contrary: two innovative BlueGEN
BG-15 fuel cells provide the Wintzen family with clean,
efficient and low-cost electricity.

Built in 1908, the villa with 350 square metres of ;
residential space has been a listed building since 1989. And this was a pamcular challenge in the
refurbishment, not least because insulation of the exterior facade is only possible on the back of
the house due to the monument protection and was implemented in 2017. Due to the lack of
insulation and the single glazing, the entire house requires heating throughout the winter months in
order to avoid cooling, even individual rooms. From the central stairwell, the heat is redistributed
into the adjoining rooms, even when the landlords are travelling.

Product Highlights

Fuel Cell Success Story

House Type Prnivate
Installation Year. 2019

> Renovation of an old listed building

SOLID
POWER

The entire stairwell was equipped over three floors with wall heating, which is embedded in a
clay plaster. Bernd Wintzen knew that only one BlueGEN would not be enough The micro-
CHP useés fuel cell technology to up fo 13,000 KWh of electnicity per year and prepares
up 1o 250 filres of hot water per day. For the villa, however, this would not have been enough
because of the heat pump. In order to brng the water into the wall heating, the heat pump has
to use a lot of efectricity, meaning high electricity costs. The heat pump accounted for 62
percent of the elecincity consumed in the household

Fulfilling customer requirements / Technical implementation

The house of the Wintzen family has been gradually renovated
in recent years, In the course of which the heating and power
supply has aiso been reorganised. As part of the entire
refurbishment, two BlueGEN, a brine water heat pump, a 500
litre buffer tank and a 300 litre hot water tank were installed. In
order to enable the heat pump and the two micro-power plants
to be integrated even more efficiently m a functioning €nergy
concept, oecotact eG created an individually tuned hydraubic
control concepl. “For exampie, we have installed the two
BlueGEN BG-15 mecro-CHPs with the existing heating
system,” says Bjorn Uhlir, k'm. Managing Director of oecotact

3

The BlueGEN BG-15 offers the perfect way to operate a haat pump in a way that conserves resources
and s as efficent as possible. This is ilustrated by a look at the peak consul of the heat
pump: "Based on the load behaviour of the heal pump at 6 kW, | have found that in winter the
generation of electricity from one BlueGEN and a connected PV power generation is far from
sufficient. With two BliueGEN in combination with the existing battery storage, we come close
lo independence from large power products,” explains Wintzen

Electric cars and KfW funding

The Wintzen family aiready owns an electnc car, and a second one is to follow. In addition,
the Wintzen family benefited from KW funding 433 when purchasing the BiueGEN BG-
15, which significantly reduced the acquisition costs: the bullders receive up to 12,450
euros back from KfW per BlueGEN.
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Fuel Cell micro-CHP Market SOLIDPower

Key marketing materials

|| nited Kingdom BLtecen

Website Website ENG Website GER Website ITA

Brochure Brochure ENG Brochure GER only offline DIE BRENNSTOFFZELLE
Booth Yes Yes Yes o asuon i schan he o
Rollups Yes Yes Yes

Other Yes Yes Ve

Key actions

Shows, PR Activities, Newspaper Ads, Online Ads (Google, Facebook, Xing, LinkedIn),
Offline Mailings, Lead Campaigning, Customer Marketing Support

14/05/2021 21


https://www.solidpower.com/en/
https://www.solidpower.com/de/
https://www.solidpower.com/it/
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Sunfire
Sunfire-Home 750

‘l sunfire
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Fuel cell type SOFC

Operational mode Heat-led

Electrical output 0.75 kW

Electrical efficiency 38 %y,
Overall efficiency 88 %y,

Stack lifetime 40000 h

System life 15 years

14/05/2021

Technical Specification |Sunfire-Home 750

Thermal output 1.25 kW [+ peak boiler]

Fuel flexibility LPG, H Gas, L Gas,
H2 ready
On-off cycles 1 cycle/ 1,000 h

Higher power density stack
with improved materials,
new design and increased
lifetime

e Full stack integration leading

to cost reduction and a more
compact design

New materials/ components
for insulation, blowers and
burners for higher
efficiencies and lower cost

Casing with fewer interfaces
and integrated controls for
easy installation

Technical Overview

Sunfire

Sunfire-Home 750

‘l sunfire

23
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Pathway to a Competitive European ]
Fuel Cell micro-CHP Market Sunfire

" sunfire  Sunfire-Home 750 Sunfire-Home in Action

e Operation with liquid gas (propane/butane) and
therefore a clean alternative to fuel oil.

e Heat extraction also possible at high return
temperatures (up to max. 65 °C). Ideal for existing

buildings.

e Continuous operation possible, as no regeneration
times are required.

e "Made in Germany" - from development to the
finished product

24
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Key marketing materials

Website www.sunfire-home.de German English (planned)
Factsheet German English

Application Sheet German English (planned)
Warranty Sheet German English (planned)
Video German English (planned)

Key marketing events
e Launch event (Jan 2020), Haus 2020 (Mar 2020)

e LinkedIn / Facebook channels
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http://www.sunfire-home.de/
https://home.sunfire.de/files/sunfire/images/content/Produkte_Technologie/factsheets/Sunfire-Factsheet-Home-de.pdf
https://www.sunfire.de/files/sunfire/images/content/Produkte_Technologie/factsheets/Sunfire-Factsheet-Home-en.pdf
https://home.sunfire.de/files/sunfire/images/content/Landingpages/home/Sunfire-Home-alle-Infos-auf-einen-Blick.pdf
https://www.sunfire.de/files/sunfire/images/content/Landingpages/home/Sunfire-Home-Garantieflyer.pdf
https://youtu.be/fezvPG_mKqw
https://www.youtube.com/watch?v=GAGquPGXr7Y
https://www.facebook.com/sunfirehome/photos/pcb.137573684453607/137573594453616/?type=3&theater
https://www.linkedin.com/showcase/35590452/
https://www.facebook.com/sunfirehome/

= PACE

Pathway to a Competitive European
Fuel Cell micro-CHP Market
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Viessmann
Vitovalor PT2
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Vitovalor PT2

Technical Specification |Vitovalor PT2

Fuel cell type PEM e Enlargement of Stack
lifetime from 10 to 12 years

Operational mode Heat-led

Electrical output 0,75 kW e Enlargement of Stack
lifetime from 70.000 to

Thermal output 1,1kW [11/19/26/32] 80.000 hours _
Electrical efficiency 37 % e Decrease of maintenance
Overall efficiency 92 % effort from 2 to 5 years
Fuel flexibility H Gas, L Gas, H2 ready up ® Increase of overall efficiency
to 5% by 2% points to 92%

On-off cycles OGS e Max. continuous operation
Stack lifetime 80 000 h until regeneration stop

increased from 22 to 45 h \’/'

System life 12 years
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Vitovalor PT2

e First fuel cell mCHP on fuel cell base for single and double Video

family houses in Europe (Embedded link)

e Producing your own energy at home
e Get independent from rising electricity prices

e Up to 50% CO2 savings
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https://www.youtube.com/watch?v=2yHn90y3Lxg&t=22s

(:.\PACE Non-Confidential Resources
Pathway to a Competitive European
Fuel Cell micro-CHP Market m

Key marketing materials

Website Vitovalor PT2 Vitovalor Vitovalor PT2 Vitovalor PT2
Vitovalor PA2 Vitovalor PA2
Link to marketing materials e.g brochure ViBooksDE/de https://vibooks. https://vibooks.vie https://viboo
Media database viessmann.com/ ssmann.com/be/nl ks.viessmann
Video gb/en https://vibooks.vie .com/fr/fr

ssmann.com/be/fr

(Embedded links will led to the respective main directory for documents. Please select the relevant options in
the search filter e.g "Brochures”, "Electric-Generating Heating" for the respective countries and languages)
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https://www.viessmann.de/de/wohngebaeude/kraft-waerme-kopplung/mikro-kwk-brennstoffzelle/vitovalor-pt2.html
https://www.viessmann.de/de/wohngebaeude/kraft-waerme-kopplung/mikro-kwk-brennstoffzelle/vitovalor-pa2.html
https://www.viessmann.co.uk/products/combined-heat-and-power/fuel-cell/vitovalor
https://www.viessmann.be/nl/woning/warmtekrachtkoppeling/microwkk-met-brandstofcel/vitovalor-pt2.html
https://www.viessmann.be/nl/woning/warmtekrachtkoppeling/microwkk-met-brandstofcel/vitovalor-pa2.html
https://www.viessmann.fr/fr/chauffage-maison-individuelle/cogeneration/pile-a-combustible/vitovalor-pt2.html
https://webapps.viessmann.com/vibooks/DE/de
http://www.viessmann.com/mediaservice/Sites/
https://vibooks.viessmann.com/gb/en
https://vibooks.viessmann.com/be/nl
https://vibooks.viessmann.com/be/fr
https://vibooks.viessmann.com/fr/fr
https://www.youtube.com/watch?v=2yHn90y3Lxg&t=22s
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Contact: .
PACE | c/o COGEN Europe
Avenue des Arts 3-4-5
1210 Brussels %

Belgium .
Phone: +32-2 77 90
Email: info@pace-energy.

eb: www.pace
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