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Co-combustion of coal with biomass, with emphasis on difficult biomass
fuels
(3 PhDs: Rita Silva, Pedro Ferreira, Miriam Rabacal)

Formation of fine particulate matter in biomass combustion
(1 PhD: Ulisses Fernandes)

Torrefaction of biomass (particle fragmentation)
(1 PhD: Francisco Costa)

Polygeneration district heating and cooling systems based on renewable
resources, including RDF from MSW
(1 PhD: Natalia Kabalina)

Destruction of the tar present in syngas by combustion in porous media
(1 Pos-Doc: Claudia Casaca; 1 MSc: Tiago Brito)

Biomass gasification and pyrolysis
(1 Pos-Doc: Ana Filipa Ferreira; 1 PhD: Ricardo Gouveia; 1 MSc: Ana Ferreiro)

Energy valorization of crude glycerin (combustion, co-combustion, steam
reforming,...)
(2 MScs: Pedro Queirds, Pedro Barata)
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TECNICO
LISBOA  Co-combustion of coal with biomass (1)

Slagging and fouling can reduce the heat transfer in heat exchangers

Co-combustion: biomass fuels present high percentages of inorganic
matter; high levels of alkali metals can produce sulphates and chlorides
(KCI, NaCl, Na,S0O,, K,S0O,); ashes with low melting point; high levels of CI
(corrosion)


http://www.eutech-scientific.de/fileadmin/inhalte/Video/EUvis_insitu_animation_red_res_2006-11-24_162436.flv
http://www.eutech-scientific.de/fileadmin/inhalte/Video/EUvis_insitu_animation_red_res_2006-11-24_162436.flv
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TECNICO
LISBOA  Co-combustion of coal with biomass (3)
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W IFSCE';\'&O Formation of fine particulate matter
In biomass combustion (1)

Simplified illustration of the particulate formation mechanisms during fixed-bed
combustion of a solid biomass
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W {Fgg‘dgo Formation of fine particulate matter
In biomass combustion (2)
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TELNICO Formation of fine particulate matter

In biomass combustion (3)
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Torrefaction of biomass (1)
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LISBOA Torrefaction of biomass (2)

Parametro Casca de pinheiro Bagaco de azeitona Carvio
Original Torrado Original Torrado
Andlise imediata (wt%, as received)
Matéria volatil 58,9 69,4 57,8 60,6 44,6
Carbono fixo 25,9 27,6 19,7 23,1 51,4
Humidade 13,9 1,0 9,4 0,3 1,7
Cinzas 1,3 2,0 13,1 16,0 2,3
Andlise elementar (wt%, daf)
Carbono 47,8 54,4 43,2 47,8 79,3
Hidrogénio 5,6 55 5,6 51 5,9
Azoto 0,3 0,4 1,9 2,3 1,9
Enxofre 0,0 0,0 0,0 0,0 0,5
Oxigénio 46,3 39,7 49,3 44.8 12,4
Poder calorifico superior (MJ/kg) 18,82 23,52 17,54 20,67 35,04
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-[FSCE'?'&O Polygeneration district heating and cooling

systems based on renewable resources
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{Fscé"gg" Destruction of the tar present in

syngas by combustion in porous media

Sample System
Gas Analyser \\ Fllter
\

= L"‘ = Sample
* :

- Water
‘w _‘
mco0 | Et» Water

‘ Pump Dryer -

Condenser

Rotameter Data
~_ E — Acquisition
N — .

Alr s w, ) Thermocouples

CHs .A&D‘—L :

‘ Chimney

COp o My FlowMeter - PorouUs  Themocouplel = - 3 mm»1 ,l 7.5 mm
sumer Tsup o | SBR: 10 ppi
CO»- ~ Flow Tel —H— e, 2k —Tw1 >0 U PP
Ny 8%  Meter/Control ) E g T oy TW2 | lating
H @hi.,—J o BT ™ e
Ehe 8 24 - | Twa (A203
" Tes P s Tws ‘
= Tc6 - Twe I?VR: 40 ppi
To7 ke T —Twr
£ Te8 < Tw8  Perforated plate
E LR
I Tc9 — 41 Tw9
I

—.  tomm



TECNICO
LISBOA Biomass pyrolysis
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Co-combustion of crude glycerin
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Steam gasification of crude glycerin in a packed bed reactor

Glycerin + water
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Co-combustion of coal with biomass, with emphasis on difficult
biomass fuels

Formation of fine particulate matter in biomass combustion

Torrefaction of biomass (particle fragmentation)

Gasification of RDF from MSW

Integrated Energy Systems (biomass, solar, ...)
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Imperial College London (Londres)

Universidade Federal de Santa Catarina (Brasil)
Universidade de Lund (Suécia)

Universidade de Haifa (Israel)

Universidade Zaragoza (Espanha)
Universidade de Granada (Espanha)
Universidade de Aachen (Alemanha)
Universidade de Duisburg-Essen (Alemanha)

Kungliga Tekniska Hogskolan (Suécia)
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