pioenergy2020+

Biomass micro scale CHP

State of the art and recent R&D activities

Walter Haslinger, Gunther Fried|

Excellent Technologies
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=< Structure

.l
—

=> State of the art and state of development in biomass micro scale
CHP

= Recent R&D activities

= Examples:
Performance of pellets fired swinging piston CHP
Integration of thermoelectric generators into biomass boilers

COMET
Progetto Fuoco, Feb 26, 2010. Verona
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!~ Micro scale CHP

Focus: smallest power

Characteristics:

m Combined heat and electricity production
m High total efficiency

m Compact design

m Ready for installation or turn-key

m Close to mass or mass product

Electricity Heat

Source: Button Energy

-

COMZT

Progetto Fuoco, Feb 26, 2010. Verona
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\ = Development of modern (small scale)

e

—- .- biomass combustion systems

= ~1980: Type testing of small scale biomass boilers initiiates
increase in efficiency and reduction of emissions

= 1980ies: Automatic wood chip boilers
= After 1996: Automatic pellets boilers

=> 2000s: Emission reduction (above all PM10)

®  2020ies: Biomass micro CHP

- COMET
Progetto Fuoco, Feb 26, 2010. Verona
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' State of development

—

- - Company information
Combustion engine Stirling engine

Fuel cell Steam cycle ORC process

0= P, /Q,, Stromkennzahl Sources: Company infos

COMET
Progetto Fuoco, Feb 26, 2010. Verona
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= For solid biomass micro CHP with external combustion

m Steam engine

m ORC R&D demand
= Stirling for technology development
m Thermoelectric generators

= Liquid biofuels for

v" (Diesel-) engines

= (Virtual) biogas for

v Gas Otto engines

v" Micro gas turbines

m Fuel cells _
COMNMZOT

Progetto Fuoco, Feb 26, 2010. Verona
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= Decentralized production for decentralized utilization

= Production of electricity during periods of high heat demand and low offer
of other renewables:

m  During winter
m  Whilst twilight
m During times without sun and wind

4

Mass production reduces production costs

4

Integration into existing infrastructure
m Closed heating room (cellar) or living room
m Pellets or log wood boiler

= Increase of efficiency of the energy system

I COMET
Progétto Fuoco, Feb 26, 2010. Verona
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" Recent R&D activities
BIOENERGY 2020+C

e

TECHNOLOGY INDEPENDENT

e Derivation of the state of the art of micro CHP systems
in the frame of the development of a model for the
future utilization of micro CHP systems

e Development of a standardized methode for the assessment of
efficiency and dynamic behaviour of micro CHPs

e Monitoring of fieldtest installations

- COMET
Progetto Fuoco, Feb 26, 2010. Verona

. Competence Centers for
Sllde 8 Excellent Technologies
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COMET
Progetto Fuoco, Feb 26, 2010. Verona
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- —

! Pellets boiler with thermogenerator

Prototype

Fuel heat output: 10 kw

Micro CHP prototype
Nominal electric power: 200 - 400 W bof '

Thermoelectric
module

—-—
COMZOT

Progetto Fuoco, Feb 26, 2010. Verona
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& ‘: Principle of thermoelectric electricity

&

-~ production

ki

Combustion air / : :
Thermogenerator §gl=Eiilale Nel|gel (<
exhausts

“Th Tk
—>
—>
—>

—> : Elektrische

> Nutzleistung

Warmezufuhr Strom | Warmeabfuhr
Ca/MM E T

Progetto Fuoco, Feb 26, 2010. Verona
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Integration of the thermogenerator

1. Heat exchange

Share of heat flow passing the generator

Constant and defined heat flow

Constant and defined hot and cold side temperatures
Even temperature distribution

2. Material durability

m  Temperature durability
m Corrosion

3. Operational reliability

m Fouling
m Breakdown / malfunction of electricity generating technology
4. Costs

- COMET
Progetto Fuoco, Feb 26, 2010. Verona

. C C f
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10,0 kW 10,1 kW 10,1 kW
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Progetto Fuoco, Feb 26, 2010. Verona
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900 mV R&D results:
Modul 1 Modul 8
600 m\i
e Temperature level on hot side
Modul 2 “300 mV \ Modul 7
\ 250 °C > AT < 10K
\
\ I.
\ » Temperature level on hot side
Modul 3 300 mv ! Modul 6 400°C > AT < 15 K
S00mV
Modul 4 Modul 5
900 mV : :
In both cases no fouling / depostion
== == Obere Modulreihe problems observed

Untere Modulreihe

—-—
COMZOT

Progetto Fuoco, Feb 26, 2010. Verona

. C C f
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Thank you for your attention!
Mille grazie per la sua attenzione!

Walter Haslinger

Area Manager

Small-scale combustion systems
. BIOENERGY 2020+
Location Wieselburg
. Tel: +43 7416 52238 20
walter.haslinger@bioenergy2020.eu

—-—
COMZOT

Competence Centers for
Excellent Technologies



