
Institute for Process and Particle Engineering

Graz University of Technology
TEL.: +43 (316) 481300; FAX: +43 (316) 4813004

E-MAIL: ingwald.obernberger@tugraz.at

HOMEPAGE: http://IPPE.TUGRAZ.AT

S
U

S

T
A I N

A
B

L

E

E

C
O
N O

M

Y

P Ca

KMg

E
N E R G Y B I O M A S

S

A S H

 

Ingwald Obernberger

Aerosols from small-scale 
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Introduction
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Particulate matter (PM) emissions 

from fixed-bed biomass combustion 

systems – definitions

Data related to dry flue gas and 13 vol.% O2;

ae.d. … aerodynamic particle diameter; 

results from tests runs with a modern small-scale pellet boiler
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3bottom ash

K, Na, S, Cl, 

Zn, Pb, Cd

small amounts of 
coarse fly ashes are 
emitted

coarse fly ashes are entrained 
from the fuel bed, transported 
with the flue gas and partly 
precipitated in the furnace and 
the boiler

Gas phase reactions

(KCl, K2SO4, ZnO etc.)

nucleation

condensation

Gas phase 

burn-out

(CO2, H2O,

CO, CxHy)

CO, CxHy, 

H2, etc

KCl, K2SO4, 

K2CO3 etc.

CO2, H2O,

CO, CxHy

coarse fly ashes aerosols

coagulation

Cooling of the flue gas

release of primary 
particles, soot formation

PM emission formation in fixed-bed 

biomass combustion systems
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Amounts and chemical compositions of 

PM1 emissions from old and modern 

residential biomass combustion systems
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Results of analyses of PM1 samples taken over whole day operation cycles from the 

respective systems
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Relevant R+D topics and relation

to the workshop programme (I)

Low-dust technologies

 Jorma Jokiniemi

The effect of gasification-combustion technology on 

emissions

 Thomas Brunner

Primary measures for low-dust combustion –

relevant findings

 Linda S. Bäfver

Reduction of particle emissions by using additives
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Relevant R+D topics and relation

to the workshop programme (II)

Small-scale precipitators

 Ole Schleicher

Evaluation of small-scale precipitators in Denmark –

results of lab- / field tests

 Hans Hartmann

Electrostatic precipitators for small-scale wood combustion 

systems - results from lab and field tests

 Thomas Nussbaumer

Characterisation of particles from wood combustion with 

respect to health relevance and electrostatic precipitation
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Relevant R+D topics and relation

to the workshop programme (III)

Health effects

 Volker Lenz

Development of a measurement method for health effects of 

PM emissions from biomass combustion and evaluation of results 

achieved

 Thomas Brunner

Influence of combustion conditions on the genotoxic potential of 

fine particle emissions from small-scale wood combustion

 Maija-Riitta Hirvonen

Health related toxicological effects of aerosols from small-scale 

biomass combustion systems


