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Almost 50% of Biomass

used for energetic e
CONSUMPTION
purposes go to LI

Inputto
electricity
~ andCHP

33220Kktoe

households (without DH)

Inputto DH

3311 ktoe I

m These are 35Mtoe per
anno (2008)

m Approx. 80% are used consuuPTn
In small Stoves!

m Average use with only
50% efficiency (!)

Source: European Technology Platform ,Renewable Heating and Cooling*:
Biomass for Heating and Cooling — Visions document, 2010
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Emission Ambient (Source Apportionment)

Schaap et al. 2004: CARBOSOL and AQUELLA SITES

EU Emission Inventory: i . _ A
AZO Azores 50 m Pt ~ 4 Vienna
AVE Aveiro 40 m Pt _— P

=  Woodsmoke annual PDD Puy de Dome 1405 m F | Pg = e 20
SIL Schauinsland 1205 m D - g -

average ~ 25% SBO Sonnblick 3106 m A g

KPZ K-Pustza 136 m H

m  Woodsmoke winter
average ~ 45%

... of primary emissions.

- 20-30% of PM2.5in

winter (source no. 1) e e KPZ
4]  Biomass Avel K-Puszta
. . - _— -sm-70ke°'0M/ Portugal | Portugal F Hungary
New environmental issue: : i e - o
Summer JJA = 4 1 2 4 3
B en_zo [a] pyren & Puxbaum et al. (2007) Winter DIF 18 46 21 24 23 47
Ambient threshold: 1ng/m3 e AVE Emission Factor 4  Other Sites 7.1 OC/LG
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Background — Energy performance of

buildings...

Source: e7 Energiemarktanalyse 100%
GmbH, Auswertung der 90% /"’_
Energieausweise fiir ein 0 /
Bundesland 2008 - 2010 gogg /
7 /
2 70%
e
T 60%
£ 50%
i<
[T 40% /
S 30%
AN
< 20% /
10% 5.700 Watt
0% 44/ ¥
Q N} Q N QO QO Q) N N N N QO QO
F L LSS L LSS
Y > > S NN N N 3

Heizleistung;qo [Watt]

- Regarding heat demands, stoves could serve as main
biomass heating systems of the future

Als Mitglied des Fachverbandes vertreten bei I <
efca innovations

kompetenz

Slide 4



Vienna, 13.11.2012 Dioenergy2020+

e e

/&Q“ Conclusion: Requirements are changing...
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.

Air Quality Issues ,Airtight Buildings®

- Fine PM emissions - Room air independent

- Hydrocarbons (Pre-cursors combustion air supply

of secondary organic aerosol
(SOA), ozone formation)

- Safety measures in case
of underpressure in the
room

I

- Indoor air quality

Energy Efficiency S| o S Very low heat demand
- Real — life operation efficiency befnosv1980 - Low power concepts
- Close gap to automatically fired - Heat storage concepts
systems - Combined hot water
- 90% are possible production
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Requirements — Legal Situation Europe

CE Mark Requirements (EN 13240)
m Efficiency > 50%

m Carbon monoxide emission < 1% (10.000 ppm)

m No thresholds for dust and hydrocarbons

...Still the only binding requirements in many
European countries

(several countries have implemented more stringent
requirements, some also including PM and HC)
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Requirements — Eco Design / Energy Labeling
process for room heating appliances (LOT 20)

Process has gained momentum after long inactive time

= High impact as requirements are binding
= Ambitious target values would be important

m Current proposal: D
Prop =D

m Same label for all technologies ;
A3
m Biomass Conversion Coefficient 1.4 e
(no scientific background)

m Differentiation within one group difficult

m Seasonal efficiency just by calculation

(appropriate test needed)
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1.10e+
| 1}
+
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Optimise:
- Time
- Temperature

- Turbulence

- Air excess

O TIT
i
I
g +
i +
3308017 | H—EE
J.00e+ h

= Optimising primary
combustion conditions - Heat Storage

X/

3) Consider effects of secondary
measures on primary conditions
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Example: Ceramic module heat storage for

efficiency increase

800 =
—&— gemessens Temperatur
—— Anpassung: exp. Abklingen
600
E‘ -
3
=
=
%500
:
o
400
200 -

Grenzwerte
- BlmSchV - EN
At 158 Toiitetr | 13240

Efficiencies > 90% ERECIINE: -3 COp

co

(without flue gas fan) N N DR

a1
'olllast 87.63
n (%) 1
2 | Volllast 90.46
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Example: Ceramic modular heat storage
combined with hot water production
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Hot water production with logwood — Testing

results

ombustion Phase

== TWT 0300 ==TWTIN == TFG3 ==TRL ==TVL = | eistung Warmeab
°C8007

600+

4001

2001

°C 707

~15 kw
60+

10
501

401 -5

30+ \_1 - 0
10h 11h 12h 13h 14h 15h 16h 17h 18h 19h

Start 772w . End
Ignition Heat Balance / Hot water production Feed T = 55°C

Energy Balance: 53% Room heat, 40% Hot water, 7% losses
Emissions: <350mg/MJ CO, <20mg/MJ PM
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'!i__ Airtight Buildings — Combustion Air Supply

Double duct chimney systems:
» Air supply (issue: pre-heating)
» Cooling effect of combustion air

Tools:
e Measurements
« Mathematical models / simulation

Verbrennungsluft

Dammung

&

E k@

e - |

- i
§ 8 &8 B §

12.6°C
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Type-testing issues

m Testing procedure description gives space for interpretations

m E.g. Start/End of measurements
m Some testing institutes even stretch the given space for interpretations
m Type-testing to field-performance factors are high

m Start-phase not considered
m No consecutive burn cycles necessary

m Influence of user is not considered

m Type — testing results do not allow a distinction between high quality
and low quality products in terms of environmental impact

m No systematic inspection if tested systems are equal to sold systems
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Stove type-testing (EN13240)

Typical stove test according to EN13240, PSS 02

50007

four examples of ,data analysis*: |
4000+

3000- m l

A —incl. start-phase until equal weight + ash 20001 /
B — no start-phase 4% CO2 until 4 % CO2 10001 \\“W)A.

C —incl. start-phase until 4% CO2

I

ppm5007] 2500 ppm
D —incl. start-phase until no visible flames 400 oo
300+ —-1500
O O O O 2004 —-1000
(%] [mg/MJ] | [mg/MJ] | [mg/MJ] 100- - 500
A 7,0 1177 99 83 72,4 0 S N
B 8.0 586 104 27 74.4 OC'Q OOIZZO OOI:3O B OOI:4O OOI:J(b OlI:OO
C 7.8 751 104 22 74,2 < < >
D 83 546 106 22 75,5 < A —»
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Summary and conclusions....

m Direct heating with logwood has high potential to play a major role
in Europe’s renewable energy future

m Changing requirements (market and environment) are big
challenges and big opportunities at same time

= Industry has quite a bit of homework to do in upcoming years

m Main development needs are:

m Emission reduction + Efficiency increase
m  Optimisation of integration in modern buildings
m Final goal is to close the gab to automatically fired systems

m New testing methods together with Europe-wide legal regulations
are required to trigger technology |mprovement
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