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1.1 FOREST, PLANTATION AND OTHER 1.2 BY-PRODUCTS AND RESIDUES 1.3 USED WOOD
VIRGIN WOOD FROM WOOD PROCESSING INDUSTRY

; * FOREST INDUSTRY CONSUMERS OF WOOD

AND PAPER FRODUCTS

ROUND m ‘:M
WOQD Timber or pulp wood for wood Mechanical wood "Pulﬁ-é rEpapér — ; Y
E;T:‘:md processing industry processing industry industry LS
Chemically untreated and boarg—> Hecovered
wood Chemically paper for
‘F‘ SOLID INDUSTRIAL LIQUID Buikding of eedted wood® recyoing
WOOD RESIDUES AND INDUSTRIAL new houses @
BY-PRODUCTS WOOD FUELS ¥ TVoor ot
“ Green chlps chemically untreated wood L \ e racydlable /
. / l \ Biobased l ARG
‘ﬁ Brown chips TN Black liquor shudges ﬁ{; - %
Regeneration e | &;' Other Saw- Cutter  Grinding Bark - — S valty
stands industrial dust shavings powder € m_""e Crushed or chipped us
(logging =iy _ wood < e ; with bark > used wood pEperiel
residues) ~ Chips residues ' e i Dewatering 8
Young = ‘%"-.’:__ l Ji l L i Raw material use
stands Delimbed tree ! ishaiard
s 1 ylogus —»
(whole trees) Qo s chips. chips Production of refined peliaiizing, briquetting)
Stumps e =a & wood fusis —3 Chemical teament
2] :,‘3 ; in forest industry
s Hog fuel % 3 Painiing efc.
“* > 2 e > B s
Chrps ' For paper Pellets Briqueties = Fuel for conversion process
AT industry End products (wood and paper)
ROTATION . -
FOREST ,|| | “wood waste, which may
I contain halogenated
g;%w}.- CI'OiJS& | 4 v v Vv 4 v v ﬁrganlc mrl:pnunds or .
£avy metals as a resu
T CDNUERSION PROCESSES (COMBUSTION, GASIFICATION, PRODUCTION OF REFINED BIOMASSFUELS)  of treatment or coating,
is excluded.

PrLSTR0ET Source: E. Alakangas, VTT, Finland
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Heat{m_nr power Blnmasts fuel Vehicle m ents Land area reql.!wed to
capacity ranges, required : . produce the biomass
Type of plant for biomass delivery cr s
and annual hours (oven dry to the plant (% of total within
of operation. tonnes/year) P a given radius).
100 - 250 kW 1 - 3% within 1 km
Small heat 2 000 hr - 40 - 60 3-5/yr radius
250kW_ - 1 MW 5 - 10% within 2 km
Large heat 3 EEID hr t 100 - 1200 10 - 140 / yr radius
500 kW_- 2 MW, ) i 1 - 3% within 5 km
Small CHP 4 000 hr 1 000 - 5 000 150 - 500 / yr radius
i 5-10 MW, 5 - 10% within 10 km
Medium CHP 5 000 hr 30 000 - 60 000 5-10 / day radius
Large power 20 - 30 MW . 25 - 50 / day 2 - 5% within 50 km
plant 7 000 hr 90 000 - 150 000 and night radius

7/1s89uree: International Energy Agency 1 Best practice guideline: Bioenergy Project Development Biomass Supply
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Feedstock source

Rotter and Rohrhofer (2013)
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Forwarding
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Artificial drying
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drying
Supply chain for firewood. Source: VIT
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Chainsaw

purchase cost: 500-900 €
productivity in high forest:

1-1.2 solid m3/h (thinning)

2-2.5 solid m3/h (main felling)
productivity in coppice:

0.4-0.7 stacked m3/h (average cond.)
0.8-1.8 stacked m3/h (good cond.)
fuel consumption per hour:

0.6-1 | (petrol and oil mixture)
hourly cost: =~ 18-20 €

Tractor and winch

tractor purchase cost: 45,000-60,000 €
winch purchase cost: 3000-4200 €
productivity in high forest: 2.5-6 solid m3/h
productivity in coppice: 3-7 stacked m3/h
fuel consumption per hour: 4-9 |

hourly cost: = 45-50 € (2 operators)

Tractor and trailer

tractor purchase cost: 45,000-60,000 €
trailer purchase cost: 8,000-25,000 €
loading capacity: 5-15 t

productivity: 5-12 solid m3/h
(depending on hauling distance)

fuel consumption per hour: 5-10 |
hourly cost: = 40-50 €

7/18/2017 Woodfuels Handbook, Aebiom, 2009
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Hybrid harvester

purchase cost: 240,000 €

max cutting diameter: 55 cm

max delimbing diameter: 50 cm
max negotiable slope: 45-50%
productivity: 10-15 solid m3/h
fuel consumption per hour: 10-12 |
hourly cost: = 80 €

Skidder

purchase cost: 120,000 - 150,000 €
skidding capacity: up to 3 t

max negotiable slope: 20%
productivity: 8 - 12 solid m3/h
(depending on hauling distance)
fuel consumption per hour: 6-10 |
hourly cost: =~ 55 - 65 €

Tractor-mounted processor
tractor purchase cost: 30,000 €
processor purchase cost: 45,000 €
max cutting diameter: 48 cm
max delimbing diameter: 40 cm
productivity: 10-15 solid m3/h

fuel consumption per hour: 4-5 | i - VN
hourly cost: =35 € Francescato V, et al. Wood fuels handbook. AIEL, Italien
7/18/2017 Agriforestry Energy Association, 2008
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Excavator-based processor
excavator purchase cost: 170,000 €
processor purchase cost: 60,000 €
max cutting diameter: 65 cm
max delimbing diameter: 60 cm
productivity: 15-40 solid m3/h

fuel consumption per hour: 15-17 |
hourly cost: =~ 85 €

Chipper

small power

purchase cost: 3,500-35,000 €
working diameter: max 20 cm
productivity: 2-3 t/h

fuel consumption per hour: 5-8 |
medium power

purchase cost: 15,000-75,000 €
working diameter: max 30 cm
productivity: 4-7 t/h

fuel consumption per hour: 10-14 |
high power

purchase cost: 31,000-250,000 €
working diameter: > 30 cm
productivity: 13-20 t/h

fuel consumption per hour: 34-38 |
hourly cost: = 150-190 €

7/18/2017 Woodfuels Handbook, Aebiom, 2009
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Loading in the field.

|

ml' '
, Storing at the farm (outside/inside)

Transport to the farm/plant Unicading at the farm

Um'U

Transport to the plant
7/18/2017

Storing atthe distrit  Crane transport to the boiller — =
heating plant - K
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Max. cargo space /

Feedstock type
payload

Wheat straw and
Farm tractor and (two) tippers 70m3 /214t
wood chips
H
Farm tractor and platform trailer Wheat straw 89m3/18t
Farm tractor and hook lift trailer for
Wood chips 40m3 /23t
roll-off containers
Wheat straw and
Truck and drawbar trailer 115m?*/ 25t
wood chips
Truck and drawbar/hook lift trailer
Wood chips 60m3/26t
for roll-off containers
7/18/2017

Rotter and Rohrhofer (20T8f&eR
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Handling equipment

Front-end loaders (farm tractor)

Telescopic handler

Forklift truck

Gantry crane

- Q7
Rotter and Rohrhofer (2013jmeasTieo
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Storage locations (biomass logistics) Square bales Wood chips

Piles/roadside landing

2 | Intermediate depot

3 | Decentral conversion plant

7/18/2017 Rotter and Rohrhofer (2(%@
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EN 15234: Quality assurance
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Air blower
Drying wood chips
Air holes

Air chamber I

Fuelhﬂﬂ o o

Fuel feed auger i |

-1 |

Flames

Cast-iron liner Burning wood chips

VETO 60 kW

stoker burner
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KWB underfeed stoker
with vertical tube

heat exchanger
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