Vaillant microCHP aktiviteter

1 kW Stirling mCHP
ecoPOWER ICE mCHP system
1 kW Honda ICE mCHP system
Status breendselscelle

Bent Ole Pedersen



EVaillant
Cogeneration (Combined heat and power = CHP)

Kraftvarmeproduktion er den samtidige produktion af elektricitet og varme i ét apparat.

Fordele for slutbrugeren Fordele for miljget
Reduktion af elregningen Reduktion af CO2 udslip
Hgjere uafheengighed af Besparelse af energiressourcer
stigende elpriser pa grund Reduktion af tab pa kraftoverfarsel
af egne elproduktion ved decentral produktion

a7 %
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BVaillant
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UK Stirling Field

Danish PEM and SOFC
IELS

— ~5 units tested in the field
— 100 units to be tested
between 2010 - 2012

Trials

— ~100 Stirling units
PR trialled by utilities E.ON
Q@ UK and Centrica
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BVaillant

UK
-Feed-in Tariff: 10p per kWh + 3p
for export

Europe
- Inform and Fit

\\

~ 7285 The Netherlands
' -Installation subsidy

- VAT exemption: 12.5% reduction

worth €4,000 in 2010 / N
4 : . RELEN
- Net Meterin .
5 : A -Installation
— subsidy for
- . ; PEM fuel cells
us - =, -‘ ;(Borr:us tariffs: €c 5.11 per | worth €10,500
- Net Metering . Sl Wh + export 3 and Honda
- ‘ _ _ oo ECOWILL
- Subsidies for - Tax exemption: 40% - Installation subsidy (€1,550, & "g‘ worth €900
fuel cells: up to of investment removed in 2010) ”
US$12,000 in - Grants for
California - Tax exemption on gas: product
€c0.55 per kWh including ) development
Lo supplementary burner 9 _
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Y Vaillant

AR S A e teChnObgy

Denmark 30,000 All
Germany 600,000 All
Netherlands 400,000 Stirling, Rankine Cycle
United Kingdom 1,600,000 Stirling, Rankine Cycle
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The Microgen consortium

microgen
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Udvikling af en Stirling mCHP apparat

Det er en vaeghaengt kedel, som
bestar af en Stirling motor, derudover
en konventionel hgjeffektiv gaskedel.

Haj effektivitet
kedel (Peak varmer)

Motoren producerer elektricitet og
varme.

Bade motor og kedel er integreret i en
bekleedning.

Stirling microCHP Apparatet vil veere
tilgeengelig som kombikedel, der giver
centralvarme og varmt vand, og som
systemet kedel til brug med en varmt
vand flaske eller en buffer cylinder.

Stirling motor

Billede: Prototype i felt tet

Starrelse: H 986 x W 625 x D 560 mm Veeqt: ~ 130 kg
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Lineaere Stirling Motor - Oversigt og funktion

Stirling motoren er en helium fyldt forseglet trykbeholder, der er opvarmes i toppen af en
breender og afkgles ved centralvarme vand i bunden.

Den resulterende trykbglger drive stemplet som genererer el ved at bevaeger en magnet
I magnetfeltet af en spole.

Stirling-motoren kan virke med mange forskellige varmekilder.

displacer

cold section

power piston

with attached
magnet
(green)
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Felttest

Omkring 30 apparater er blevet installeret for en
forste felttest i Holland i 2009.

Installation af ekstra felttest apparater er planlagt til
sommeren 2010.

Felttestanlaeg vil blive udvalgt i teet samrad med de
hollandske forsyningsselskaber.

| alt mere end 1 million driftstimer for alle motorer
blev opnaet i MEC konsortium af februar 2010 .
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EVaillant

Historie EcoPower

1995 - 1998 Produktudvikling (Schweiz)
1999 Start af serieproduktionen i Gera

2000 Valentin Energie-und Umwelttechnik overtager
EcoPower forretning

2004 Dannelse af PowerPlus Technologies GmbH
som 100% ejet datterselskab af Vaillant, overtagelse af
EcoPower mCHPs

2010 starter salget af mCHP under brand Vaillant og
omdgbes til EcoPower
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B Vaillant

Integration af EcoPower mCHP i et varmesystem

ecoPower deekker kun grundlast af bygningens
varmebehov

Der installeres backupkedel for at deekke det maksimale
varmebehov pa kolde vinterdage samt varmtvandsop-
varmning

EcoPower tilsluttes til nettet med henblik pa at seelge
elektricitet, som ikke kan bruge i huset direkte

Bufferbeholder kraeves for langvarige driftsperioder med

ecoPOWER e3.0 ecoPOWER e4.7
Electrical output 1.3-3.0 kW 1.3-47 kW
Thermal output 40-380kW 40-125 kW
Electrical efficiency 25%
Total efficiency 90%
Engine 1 cylinder 4-stroke-Piston engine, 272 cm® |
Size H 1080 x W 760 x D 1370 mm
Weight 395 kg
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EcoPower mCHP enhed

EcoPower tilbydes i to udgaver:

Target group Guideline

Business
Publik authorities
Private households

Energy demand >
45.000 kWh/a

Small business b Energy demand
Private households 25.000 - 45.000 kWh/a

ecoPOWER e3.0
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EVaillant

Udviklingssamarbejde Vaillant & Honda

HONDA. — EVaillant

- Worldwide operating
technologycompany - Leading European manufacturer
of heating, ventilation and
- World's largest manufacturer air-conditioning appliances
of engines and generators and renewable energy systems

- Extensive experience in - With the ecoPOWER appliance

developing and producing successful in the European
microCHP appliances microCHP market since 2004
(about 100.000 appliances

in the market in Japan / USA)
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Vaillant
vallian

System design

Systemkomponenterne er:
Honda mCHP unit

ecoTEC som backup

Varmeveksler
300 L buffer samt VVB
Varmeanlaeg 1 eller 2 strengs

System regulering

Honda microCHP IVaiIIant system integration for Europ ean one-family houses
— DGF Gastekniske Dage 6 april 2011 16



Honda mCHP unit

Honda mCHP er baseret pa en
gas forbraendingsmotor.

Tekniske data:
1 kW el-effekt
2,8 kW varmeydelse
22,5% elvirkningsgrad
85,5% total virkningsgrad

164 cm3 4-takts
forbreendingsmotor
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Ngdvendige systemkomponenter

Nye system komponenter er udviklet til integration af
ICE 1 kW microCHP i varmesystemet:

Varmeoverfgrsel modul:

Varmeveksler for adskillelse af systemer
Varmekredsen <-> motor kglevand

Ngdvendig returtemperatur for motoren (> 65 C)

System regulering:
Styreenhed til komplekse mCHP System

5,7 "touch skeerm med knap til indstilling af veerdier

o e P atrer m lmuluh arge
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EVaillant

Vaillant Fuel Cell development history

Mehrfamilienhduser / Kleingewerbe
Multi family houses / Small business
-
e~ : HT-PEM
g | [ . EURO 2 Feldtest
g 1 e EURO 2 Field test
ﬁ e T EURO 1 Feldtest
{“a pl © EURO 1 Field test
g NRW Feldtest
e — i North Rhine-Westphalia Field test
Labor
Laboratory
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Studien Start SOFC-Entwicklung -
Studies Start SOFC-Development ”I
m m 3 '
Einfamilienhauser
One family houses

In 1997, Vaillant was the first company in the heat ing trade to evaluate this key

technology "fuel cell" for possible use in the fiel d.
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EVaillant

Fuel cells principle

* Fuel cells work on the basis of an electro-chemical r_ﬁ
process . "o
B
» The core of the fuel-cell heating appliance is the fuel  |-cell H>

stack which again consists of many individual fuel cells.

» For its operation natural gas and air are fed into the fuel-cell
stack. It is necessary to process the natural gas used
depending on the fuel-cell type (de-sulphurisation and
reforming to hydrogen ).

» The heat produced will then be used for heating and the
production of d.h.w. via a heat exchanger. Via a power
inverter the electric power produced is converted into
alternating current of usual mains voltage .
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Vaillant SOFC Fuel Cell development

Vaillant is in charge of the
complete system development.
The core of the system is a stack
module made by Staxera GmbH,
additional system components
are produced in close
cooperation with Fraunhofer
Institut IKTS in Dresden.

Fifty percent of this project are
funded by the Federal Ministry
for Economy (BMWi).

After extensive technology evaluation, Vaillant foc

development of a fuel-cell heating appliance based
technology (Solid Oxid Fuel Cell).

— DGF Gastekniske Dage 6 april 2011

uses now on the further
on the promising SOFC
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SOFC Fuel Cell

The SOFC development project structure

¥ Vaillank p SR,

-

SOFC Stack
development and produktion

Development
microCHP - system

H.C.Starck /g\\

Fraunhofer Institut fir M ‘ \
Keramik Technologie , o
und Systeme o

Basic research and
component development

Vaillant is the system integrator.
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Basic materials and SOFC —
cells: development and produktion




SOFC Fuel Cell

Development of a 1kW microCHP system

Focus on robust system design:
no water management
electrolyte supported cells vl
start / stop capability
trade off efficiency vs. system complexity

Challenge 2011 : Start of field demonstration as part
of the(d callux'® project

The prototypes are currently tested in the lab and will be continuously improved
for the use in the Callux field trials.
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Callux

The German Ministry for Transport, Construction
and Urban Development (BMVBS), together with
partners, has launched Germany’s biggest
nationwide field test of fuel cell heating systems for
domestic use under the project name Callux. The
industry, together with the BMVBS, invests one
billion Euros in promoting the use of this innovative
technology.

In the first phase of the project, by 2012, already a
large number of fuel cell heating appliances shall be
installed throughout Germany so that it will be
possible to start the second phase of preparing the
market immediately thereafter.

At project level, the Callux project is coordinated by
the Center for Solar Energy and Hydrogen
Research (ZSW).
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Callux

— The German government funds the Callux praxis tests
with up to 800 planned installations from 2008 — 2012

— Vaillant will provide a considerable number of test
systems

— The field test is taking place in particular in private
homes in selected areas in Germany.

— The utilities are buying, installing and operating the fuel
cell heating appliances independently from each other.

— The field test is subdivided into three phases.

— For the field test, uniform target values are fixed and
valid for all manufacturers.
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Initiative Fuel Cell (IBZ)

Initiativet breendselscelle er den tyske
kompetencecenter for breendselsceller i
hjemmet energiforsyning.

Vellykket samarbejde mellem kedel producenter
og elselskaber.

Forene kreefterne i steerkt marked partnere kan
bidrage til en vellykket udvikling og
markedsfaring af disse innovative gas
teknologier.

www.initiative-brennstoffzelle.de
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Tak for din
opmaerksomhed!
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