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Evepyetakn Adlomtoinon Ztepeng
Biopadog kot EqapHoyEG

lwavvng EAsuBepLadng
Tunpa Bropalag, KAME
EmtipeAntiplo Zeppwv 21.06.2017

7/18/2017




J;llm‘izl KAME

%HIHT CRES

2TEPEX BLOKAVCLUA
- Awopa €idn
- ZVAWON
-  Aypwotwdn

- Evepyslaka puta

- ALOQPOPETIKEG LOPYPEG
- Koavoo&uAa
- Pellets
- MmpuykeTeg
-  OPUHMOTIOMEVO UALKO
- Afpata
- XOpo

- Kovioptomotnuévo VALKO
7/18/2017
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=UAwoN BrokavoLpua

- ZuAwodNg Popala

- ZUAo dacwv/ PUTELWV

OAOKANnpa devtpa
Koppo&uAo
YTIOAELUUATO VAOTOMLWV
Mpépva / pideg

dAoLo¢

- Ymompoiovta eneéepyaciog EUAOU

Mplovidl / e&akpidla

Emteepyaopevo Ko pn emeepyacEVO

- Xpnoipomotnpevo EUAo

7/18/2017

Ktipla / KOTOOKEVEG
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[TpwTnN VAN yLa EUAWON BlokoaLuA

; * FORESTINDUSTRY =~ sy ! - CONSUMERS OF WOOD

AND PAPER FRODUCTS

Wclud and
ROUND * m — paper products
mg‘g Timber or pulp wood for wood Mechanical wood Pulp and paper \_, sumng ﬁi

Pulp wood

wﬂesgﬂg industry processing industry industry Used paper
Recoversd
| I Chemicall umreated
/ y Chemicaly and board paper for

recyclin
‘F SOLID INDUSTRIAL LIQUID E“"i'"ﬂ o teoledwant e
WOOD RESIDUES AND INDUSTRIAL ~ new houses @
BY-PRODUCTS WOOD FUELS ¥ TVoor ot
l \ Biobased l paper
‘ Bownchips 0 Blackliquor % d ~ %
Regeneration \* ﬁ Other Saw- Cutter  Grinding Bark — - Crushed
stands T industrial dust shavings powder I Crushed or chipped Aner wasle
(logging o " wood Ty e ; with bark — used wood pape
residues) ~ E IpS residues e Dewatering 8
stands Delimbed tree } Mechznical handl
thinnings e P LOOXT oL > (ogng .
(whole trees) - ~3 Chios chips. chips | Production of refined pellaiizing, briguetting)
Stumps - e wood fuels —3 Chemical reaiment
wED e i in forest industry
. Hog fuel N3 i
y e 0g Tue - - Painting etc.
Py Chlps ' For paper Pellets Briquettes 3 Fuel for conversion pracess
industry
ROTATION , —3 End products [wood and paper)
FOREST | ; "wood waste, which may
il | contain halogenated
(willow | yi # ) Wy W W N v 4 organic compounds or
energy crcps}
heavy metals as a result
,ﬂm CDNUERSIDN PROCESSES (COMBUSTION, GASIFICATION, PRODUCTION OF REFINED BIOMASSFUELS)  of treatment or coating,
is excluded,

PrLSTR0ET Source: E. Alakangas, VTT, Finland
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[TpwTN VAN yl& oTEPEA PLOKAVOLUA
MpwTn VAN Méeon vypacia  nyn Xpnon
YroAsippota 15 - 50% Mplotnpla OPUHUHATIOMEVO EUAO,
TIPLOTNPLOV pellets
2TPOYYUAN EUAsia 20 — 50% Adon, TploTnpLa Kowoo&uAa,
OPUUMATIONEVO EVAO
Aoowka vtoAsippata (45 -55% Adon Kavoo&uAa,
OPUUMATIONEVO EVAO
Alopoppwon xwpwyv 45 - 60% Dopeig Olaxeiplong OpUUHATIOPEVO EVAO
TIPaGivou
SRC 45 - 55% duteieg OPUVUHATIOPEVO EVAO
2TEAEXN 10 - 20% AypOTIKQ Movadeg axupou
UTTOTIPOIOVTA
AANEG LOPPEG 10-60% AypOTIKQ Movadeg Beppavaong

UTIOTIPOLOVTX

7/18/2017 _ "
Source: B4B project 2nd brochuigasmeq
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BlokoOoLlpa ot aypOTIKA UTIOAEIU AT

- AYpPOTIKA LUTIOAEIPHOT

- KoAAEpyeleg pe oltnpa Ko
AYPWOTWON

‘OAo TO PUTO
- Axvpo

- 2Tmopol

- KeAvpn

- Koukoutowx

7/18/2017
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[leAeToTtOINGN SR

-  Metatporr €vog VALKOU XOMNARG
TIUKVOTNTOG

AU&non Ttukvotntog (Gyxvpo: 40
kg/m3 > 750 kg/m3)

- Meiwon damnavwyv PETAPOopPAC,
anoOnkevaong, dlaxeipong

- ZUYKEKPLUEVO pEyeOog > debvn
TPOTUTIA

-  OMOLOYEVEG UAIKO 2 QUTOMOTN
dladikaoia

o~ Vs --".'-.-', .‘ '.
e A

7/18/2017 Danish Technological Institute
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[TpounBela kal eodlaauog Plopadloag

- Eilvatl onpavtikni yua:

7/18/2017

21a0epn TpouNOeLlal 6AO TO XPOVO
MpoAeYn TIpWV

2taBepn MOLOTNTA

Epumnoplo kat oupPaosig

2XESLOOUO KOl CUVTAPNGCN TOU CUCTAMATOC OEppavang

€MNIMEAHTHPIO
ZeppoN
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Zntnon Plopadog ylo EVEPYELX

Tummka pey£On AsiToupyiag yia dia@opa NEYEDN Kal €idn HovadwvV

Heat{m_nr power Blnmas._s fuel Vehicle m ents Land area reql.!wed to
capacity ranges, required produce the biomass

un sl and annual hours (oven dry L2 TET:: :ﬂ:::‘fer!f (% 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 I'IJ]]DD 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 — Best practice guideline: Bioenergy Project Development Biomass Supply @

€MNIMEAHTHPIO
ZeppoN
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EpodlaoTikh arvaida Blopadog

- KoAAgpysla
- ZUYKOMLON
- ZRpovaon
- Mpoeneéepyaoia
- POpTwOoN, EKPOPTWON
- Metagopa
- MKpwV ATTOGTACEWV
- MeyaAwv amoctaoswv
- AmoOnkeuaon
- Evoiapeon
- Makpag dlapKelog

7/18/2017
CHMCA%
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EpodlaoTikh arvaida Blopadog

Feedstock source

Rotter and Rohrhofer (2013)
7/18/2017

Energy carrier logistics
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EpodiaoTikr) aluaida EuAwdoug Bropalog

Open air drying
1- 15 loose-m’

Manual harvesting

Chopping and splitting
of firawood

Forwarding

of delimbed stems W /

o Artificial drying

Cold air or thermal
drying
Supply chain for firewood. Source: VIT

7/18/2017
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EpodiaoTikr) aluaida EuAwdoug Bropalac - EOTIALIOUOC

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

mme/\m'
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EpodlaoTikr) alucida EuAwdoug Propalac - EOTIALIOUOC

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.

Il

Storing at the farm (outside/inside)

Um',.,

Transport to the plant
7/18/2017

Storing at the district Crane transport to the boller =— ‘&
PP =K

Danish Technological |nSt|tUte€nM€/\m"
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EpodlaoTikn aAvoida axupou

2.UYKOMION

Alaxeipion

AgparoTtroinon

Danish Technological Institute

7/18/2017
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MeTagpopd yia atrofnkeuon

AtroOnkeuon / KGAuwnN

Danish Technological Institute
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TeAIKA HETOPOPA

ExpopTtwon / atrobrikeuon

Danish Technological Institute

7/18/2017 S
TeNTER
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Max. cargo space /

MeTtapopa

Vehicle-trailer combination 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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4 Handling equipment

doptwon /

/4
EKPOPTWON
Front-end loaders (farm tractor)
Telescopic handler
Forklift truck
Gantry crane
7/18/2017 -

Rotter and Rohrhofer (2013wermea
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AttoBrkevon

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(%@
L
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- ZuppoAalomoinon

- 2upPaosig mpopRBelag dStac@aiifouv
- 'Eykoupn mpoun0sia
- Mowdtnta
- 2ZToOepOTNTA TLUWV
-  Emotpopn ot mepintwon mapafiacng tThng cVUPaoNS
- Xwpog anodnkeuaong

- E&ooppomnon peta€ TnNG AoPAAELNG EQOSLAGHOU KOL TOU KOO TOUG
emevouong

- H amoBnikevon Ba mpemel v KAAUTITEL TOVAGXLOTOV TOV £POSLOCUO UE
KOO LA i EBOopada

- X€ TIOAAEG TIEPUTTWOELG CUVLIOTATOL MEYOXAVTEPOG XWPOG artoOBRKeLONG yLa va
TIEPLOPLOTEL O APLOUOG TWV HETAPOPWV KOL VO YEQUPWGCEL TIEPLOSOLG XWPIG

SuVaTOTNTA EPOSLATUOV
7/18/2017

€MMEAHTHPIO
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‘EAgyx0¢ TIOLOTNTOG

- MpoéTuna otepewv PlokauGipwv

EN 14961: Technical specifications >
- EN ISO 17225
EN 15234: Quality assurance

Etikéta EN-plus, EN

7/18/2017
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EqpodlaoTikr aAucida - TIPOKANOELG

= AlIapopPETIKOI TUMOI
= Enoxikec NeTaPoAeG (noooTnTeC & noioTnTa) -
= Xpovoc anobnkeuonc
= XaunAn nukvoTnTa

Ailaxeipion yia va eEac@aAIoTE...

=  AIgBeoIuoTNTA TNV KATAAANAN OTIYUN
= 2TIC OWOTEC NOCOTNTEC

= 3TNV KaTaAAnAn noioTnTa




JJ“H% KANE

XpNoEeLG Sy o

¢ JUOTAMOTA KOXVONG Kol OEppavong MLKPAG KALMAKOG (YLt oty POLKLEG
N Y& AlyOt VOLKOKUPLA)

¢ MeyaAUTEpO CUGTHHATA KOVONG Kol BEppavaong (Yo pkp& SikTua
TNAEOEPHAVONG UE APKETA CLUVOEDEUEVA VOLKOKUPLA)

* Movadeg ovpmtapaywyng (CHP) pe Opuppatiopevo EOA0 (KUKAOL
ORC, atpootpoftAou)

« AgploTtoinon ylax mapaywyn NAEKTPLOMOU

¢ JUYKOON O€ HEYAAEG LOVAOEC NAEKTPOTIOPAYWYNG (LE OPUKTA
KOUOLUQ)

« Algpyaoieg Blo-SdwAotnpiov (TI.X. TVUPOAULON, aEpLOTIOLNGN,
avOpakotoinon, Bflo-atBavoAn BloxnUkAg pHeTatpotg, Pro-
TIAQOTLKQ)

* Mapaywyn pellets

* ELOIKEG EPAPUOYEG: WG ETIIOTPWHN YIX EPYAOLEG KNTIOVPLKNG,
OTPWHVH, TIAPAYWYH HOVITAPLWY, WG OOULKO UVALKO

€NIMEAHTHPIO
ZEPPON



N\EPNTEC

v KataAAnAog ywax woptia >25kW (100kW).

v AUTOHOTN TPOPOSOCIX KAVTIHOV.

v MetafaAAopeveg antattnoelg — As§apevn
0O PAVELOC.

v Alaxeiplon: yepo eEomALlouo
v ATtoOnRkevon: xwpo

v TOTIKO/ PTNVO KAUGLHO, TIPOSLAYPOPE,
vypoolia.

JJ“H% KANE

o
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NePnTeg
’ ' S 60 k ker b
*  Yypaola kavoipov: 15-50% gl W stoker burner
« Tpowodooia amod katw, optlovtion
KALLOKWTO
e AvuTopaTn €vouon

*  Autopato kabaplopo

*  AuTOMOTN ATIOMAKPUVON OTAXTNG
* 'EAgyxo: e aoOntnpa A

*  TnAexelplopog
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2V0TNHa OEppovang pe OPUUUATIONEVO EVAO PECOLOG KALUOKOG
(3 MW) - AéfBntag kat doxeio adpaverag (Mnyn: Rutz D.)

18/7/2017
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2votnpoa ORC (1,520 kWel) tn¢
‘Grunfuttertrocknungsgenossenschaft Kirchdorf a.H.eG’
(Mnyn: Rutz D.)

18/7/2017
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AtmtoOnkevon Opvppatiopévov EVAOT- ™
AcQaAELX

v'Yypoaoia >35% — amoouvOson (HikpoBLakHi
dpaotnplotnTa) — BeppotTnTa

v-1% tng Ogppoyovou 1o pnva

vAvATITUEN MUKATWYVY, ETTIIKIVOUVOL YLX TO TTVEVLUOVLX

v'Ze PnAovg cwpoug — Bepuotnta, vPnAn
Oeppokpacia, autavag@Aeén

vAva@epeTal pEyloto vog 8-12u

MapauuBid, 04 MaprTiou
2016
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Tpoodooia - Stokers <=

MINISTRY OF
ENVIRGNMENT
& ENERAY

Air blower

Drying wood chips

Air holes
Air chamber I
|

Fuelhﬂﬂ G":’ ©

Fuel feed auger i |

Flames

Cast-iron liner Burning wood chips

VETO 60 kW

stoker burner
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Tpoodooia - Stokers <=

Hot ases to Boiler

tt

secondary Secondary

— ] ) <—
Alr /m\ Air
Bunﬂngﬁﬂmﬁﬁfﬁ;ﬁf H ‘ i H

Frirmary Alr ff Primary

Alder Feed
For fuel

MINISTRY OF
ENVIRONMENT
& EMERBY

KWB underfeed stoker
with vertical tube

heat exchanger

18/7/2017
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Tpoodooia - KAlpakwtn soxape

Py YWater jacket “ Third pass tubes
To flue i ,
\ P * AVOEKTIKN O€
) «Uypa» Kal
N 4 aKavOVIoTa KaUoIud
eramic arc K Second pass tubes ’ ’
o . \x Combustion chamber YIGTI 6'0681-8'
econdary air

C—r———— % & & & = -/I Doors IJgYGAUTEpr]
Feed f;M /////—_: «Oladpoun»
o= } —

Primary air

J3-section reciprocatin rate .
P 99 De-ashing screw

I'Inyr] Brltlsh Blogen -




v" OIKIOKOI

v @épuavon Kai vepod xpriong, MIKpd
diKTUO

v Méyeboc nAekTpIKAC Koulivag

v YpnAwv TTpodiaypa@uwV Kauaiuo,
uypaaoia <30%

v KauoTrpag stoker

Mikpoi 30 - 100 kW

AIIJH% KANE

S cones

'''''''
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v ©éppavon Kai vepo xpnoncg, Beppotnta
d1epyaaiag

v uikpd dikTud BeppoTNTAC R HEYAAA KTipia

v Méowv Trpodiaypagpwy Kauaolpo,
vypaaia <40%

v' KAlpakwTn £oxdpa

MéEooi 300 kW O




Aﬂ”% KAME

EVaAAGKTEG OepuOTNTAG <9 ==

Doors

ﬁh\ m /-} To flue

MINISTRY OF

Water jacket

Combustion
Burner head Chamber

Fuel in | -

Ash pan Turning chamber
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N\EPNTEC OpLHHOTIONEVOU EUAOU <y &=

Yiep & Kata

v OTNVO KGO

v AUTOMATOG EAEYXOG
vTlowkIAlx pey€Ooug kat
TEXVOAOYLOG

vMeyaAn avtoxn

v KaAUtepa yua >100kW

X ATLOULTELTOL TTPOCOXN
otnv dlaxeipon

KOG LoV

X YUYVEXNG ouvTHPNON

x MeyaAog Oykog
amtoOnNKeLVONEG KAVGLLOV

€ENMIMEAHTHPIO
%€
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Pwroypapiec N.2AMAPAZ
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Euxoplotw yla tThv tpoooxn oag!!

lwavvng EAevBOepLadng
TuApa Biopadog, KATE
TnA. 210 6603384, 210 6603300
Fax. 210 6603301
Email: joel@cres.gr
WWW.cres.gr

18/7/2017 56 , &
enMEATHRIO
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