


Transport by tractor and agricultural systems

Transport by trucks
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Transport by railway — long distance transports

Transports: specific primary energy consumption
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Combined heat and power generation (up to 60 MW)

Das Biomasse-Hewkrafbaesd Schiling in Schwendi — an Geamibkunshaerd:
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Specific primary energy consumption
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LH-30% |NH-50% |LH-30% |NH-50% [LH-30% LH-30% LH-30% |NH-50%
private forestowners -|  forestcompany- professional - forest | professional - logistic |feller-buncher-system -|
small professional storage center thinnings
m transport 2 211 323 58 8.9 26 4,0 26 4,0 26 4,0
m transport 1 35 54
1 chipping 10,9 16,6 38 58 30 47 3,0 47 30 47
hauling 63 97 27 42 24 37 32 49 6.9 9,7
m harvesting 39 6,0 39 6,0 51 78 51 78 51 78
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Specific primary energy consumption
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MIX-30% |MIX-50% |MIX-30% |MIX-50% [MIX-30% |MIX-50% |MIX-30% [MIX-50% [MIX-30% |MIX-50%
private forest owners| forestcompany - | professional - forest professional - feller-buncher-

- small professional storage logistic center system - thinnings

mtransport2| 22,9 25,0 6,3 6,9 28 31 2,8 3,1 2,8 3,1

mtransport 1 38 42

chipping 11,8 12,9 41 45 33 36 33 3,6 33 3,6
hauling 6,9 75 3,0 3,2 2,6 29 35 38 6,9 75
m harvesting 43 4,7 43 4,7 55 6,0 55 6,0 55 6.4
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Primary energy consumption versus H,,

softwood — water content x=50%)
M scenario: ,private forest owners*
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Primary energy consumption versus H,

softwood — water content x=50%)
M scenario: ,private forest owners*
Il scenario: feller-buncher-system*
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Energy balance of the supply chain
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- wood production

‘ photosynthesis
oxygen
1392 kg

nutrients
N, P, K, Mg, Ca

wood atro
(softwood)

1000 kg
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Global warming potencial - GWP,,
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Conclusions

Energy from wood chips is not only renewable and so called ,,CO,-

neutral”.

Energy from wood has the additional benefit of the substitution of fossil

fuels (e.g. heating-oil, natural gas) and therefore an ,C-plus-effect”.

From worldwide point of view: as long as any energy is produced by

fossil fuels this substitution effect can be considered.

The carbon footprint can take negative values. This shows the
importance of wood utilization in connection with the discussion on

climate change.
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Thank you for your attention
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Composition of Wood

One ton of wood,,:

— 500 kg carbon

430 kg oxygen

60 kg hydrogen

10 kg other elements
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Wood production through photosynthesis

Photosynthesis:

6CO,+12H,0 -~ C,H,,0,+60,+6H,0

Theoretical approach

to the calculation of material flows in the wood formation

process:
8,4 CO, + 12 H,0 - Cy 4H,,0; , + 8,7 O, + 6 H,0
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Forestry

©Bernhard Zimmer - FPS - 64th International Convention, Madison (Wisconsin)

14



Roundwood

tending of saplings
thinning

thinning - harvest
thinning - skidding

“Cdrbon POOIH final use - harvest
SpruceWOOd final use - skidding

use of pesticides
liming

@ stored carbon dioxide
() Emission of carbon di
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Transports
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Sawn timber

¢

Sprucewood
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forestry

roundwood transport (50km)
roundwood transport {300km)

cutting

technical drying

@ stored carbon dioxide
(O Emission of cerbon dioxide
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