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Gasification technology development
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Small scale gasification : facts & figures

Europe ~ 1040; Germany ~ 435*, Italy ~ 120-150; South Tyrol ~ 46

Output of plants since 2009
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Distributionof gasificatiorplantsin SouthTyrol
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Small scale gasification plants
authorized in South Tyrol
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GASIFICATION IN SOUTH-TYROL
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Electric | Thermal
Technology Reactor Biomass power power
kW kW
Burkhardt GmbH A Pellet
co-current
S ERERETG A e Downdraft
| Downdraft .
Future Green Srl (Wubi) Fixed bed Woody chips 100 200
. Downdraft .
Holzenergie Wegscheid  ElelWll e Woody chips and 140 270
GmbH Fixed bed brickets
Kuntschar Downdraft
Energieerzeugung . Woody chips 150 260
Fixed bed
GmbH
Spanner Re2 GmbH DAL Woody chips 45 105
Fixed bed
- . Double stage .
Stadtwarke Rosenheim Fixed bed Woody chips 50 110
Syncraft Engineering Double stage ]
Urbas Maschinenfabrik — EplelWall £\ .
GmbH Fixed bed Woody chips 296 550
Downdraft ;
Xylogas & EAF Fixed bed Woody chips 440 880
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Technology
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Pyrox GmbH
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Sinigo
Campo di Trens
Campo di Trens

S. Genesio
Terlano
Lagundo
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The GAST project

Analyzed parameters

- Feedstock and gasification products (gas, char etar) characteristics

- Mass fluxes
- Energy fluxes Gas
Tar
B LS INTERNAL
lomass GASIFIER FILTER COMBUSTION
—) EXCHANGER ENGINE ) P,
Char P, Pin
- gas cooling - water/oil cooling

- flue gases cooling
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Applied methodologies

Mass fluxes

| Woody biomass flow rate |
Gasifying agent (air) flow rate
Producer gas flow rate
Char flow rate

Input biomass weighted and
manually fed tother eact or ¢

€ anverse strategies applied
(e.g. maximum level of the storage
used as reference)
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Applied methodologies

Mass fluxes

Woody biomass flow rate

| Gasifying agent (air) flow rate |
Producer gas flow rate
Char flow rate

Determined by means of the velocity in a known dimensions tube
connected to the air inlet. Velocity measured by means of a Pitot tube

Pitot tube Air inlet

known dimensions tube _‘ ; —>
L

flexible connection
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Applied methodologies

Mass fluxes

Woody biomass flow rate

Gasifying agent (air) flow rate
| Producer gas flow rate |

Char flow rate

Determined once measured the gas composition and the input
air flow rate , assuming negligible the nitrogen content in the fuel.
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Applied methodologies

Mass fluxes

Woody biomass flow rate
Gasifying agent (air) flow rate
Producer gas flow rate

| Char flow rate |

Determined collecting the char
during the whole monitoring period.

All the parameters have been monitored for a continuous
steady operation period of at least 5 -6 hours.
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Applied methodologies

Energy fluxes

- |Energy related to the input fuel |
- Energy related to the producer gas
- Produced electrical and thermal energy

Determined on the basis of the biomass flow rate  and of its
Lower Heating Value (LHV) , measured by means of calorimetric bomb.

I:)comb :mcomb CD'HVcomb
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Applied methodologies

Energy fluxes

- Energy related to the input fuel
- |Energy related to the producer @
- Produced electrical and thermal energy

Producer gas LHV calculated on the basis of
its composition , measured by means of a
portable gas chromatography system.

Pgas :mgas cD'H\/gas
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Applied methodologies

Energy fluxes

- Energy related to the input fuel
- Energy related to the producer gas
- |Produced electrical and thermal energll

Electrical power measured by means of
power analyser and/or integrated meter of
the plant.

Thermal power estimated from:

- Medium flow rate (ultrasonic meter)

- Supply and return temperature
(thermocouples type k)
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Massbalance®f selectedechnologies

Technolo Dry biomass Air Producer gas Char Mass balance
9y [kg/h] [kg/h] [kg/h] [kg/h] closure [%]

- 39.6 68.7 107.6

— 127.3 205.8 313.9 1.3 -5.4
116.9 155.6 271.4 1.1 g
— 123.8 185.0 297.6 5.1 -2.0
42.6 78.2 121.3 0.7 1.0
229.0 363.3 558.8 22.8 -1.8
338.4 663.0 990.4 3.6 -0.7
150.8 296.9 426.5 1.1 -4.5
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E n e rg}bal an Cmf B e s D 27.64kih 36.71 kWh 81.04 kWh
selectedechnologies

118.83 kWh

202.15 kWh

@m Input biomass [kWh] e 148.25 kith
2 ICE thermal output [kWh] 24,67 kiWh

@ ICE loss [kWh] E 519KWh 515 ki 20.84 ki F 10537 kWh 43.63 kith 73,00 kit
B Output char [kWh]

@ ICE input [kWh] 7.4 W 101.64 kih
B ICE electric output [kWh] i p—
Em Gasifier thermal loss [kWh]

®m Gas-cooling thermal output [kWh] D 280.61 ki
A G S DT — H R R,

188.67 kWh

|

187.39 kWh '48.13 kWh
onh 225.48 kiWh

409.69 kWh 143.2 kWh

i

42.8 kWh



