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General information

= shortage of resources
= rising prices
= rising energyconsumtion

thus we know we need
= mobilisation of timber in the forests

= mproving energy efficiency for the timber sector
= Short Rotation Forestry
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Political goals for Austria

2020: 34 % Renewables in final
energyconsumption (about 500
PJ)

- ac. RES-directive-proposal
2007/19/EG

2016: 9 %
Energysavingsbenchmark or
80,4 PJ energysavings

—> ac. Energyefficiency- and
Energyservices directive
2006/32/EG

2020: 20 % Improvement of
energyintensity

—> ac. Program of government

2020: Decrease of
energyconsumption for 20 % (as
measured by forecasts)

- ac. EU Council in March 2007
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Austrian Initiatives to promote Energy
Efficiency (1)

Ambitious targets concerning energy efficiency:

A National Energy Efficiency Action Plan, coordinated by the Austrian Energy
Agency

Reduction of energy intensity by a minimum of 5 % until 2010 and a minimum of
20 % until 2020

Energy-Check of all Austrian households until 2010

Increasing the renovation rate in all buildings, which should enable the thermal
renovation of all postwar buildings (1950-1980) until 2010

For 50 % of new buildings a klima:aktiv standard is the aim

From 2015 housing subsidies will only be granted for buildings which meet the
“klima:aktiv-Passive house standard”

Development and utilisation of energy efficient equipment and solutions (stand-
by)

expanding of combined heat and power as an efficient method for the production
of electricity and heat
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Austrian Initiatives to promote
Energy Efficiency (2)

= New National Climate Strategy

= Austria has committed to reduce its GHG-emissions by 13%
(compared to 1990) until the period 2008/2012.

= The Climate Strategy 2007 focuses on a broad mixture of
measures and is substantially based on the following pillars:
Industry, Housing, Development of urban public transport
and the purchase of CO2-emission certificates.

= Climate- and Energy Fond .

= This Fond is operative since July 2007. The Fond is
endowed with € 500 Million, and € 50 Million of the overall
budget are supposed to be spent until the end of 2007. For
the following three years, a spending budget of € 150 Million
Is planned.
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Massive reduction of specific heat demand
of new buildings since the 90ies

300

NO BTV 1996 = building code 1996 in Lower Austria
250 NEH = Iow energy building

PH = passive house

\ _

= .
\%
| | | |
Bestand NO BTV 1996 NEH PH
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Biomass: High demand for fuel
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| | mKWK (Okostrom)

EHW > 1.000 kW
EHW 100 - 1.000 kW
OHW < 100 kW

O Pellets

M Briketts

B Brennholz

KWK = biomass CHP
HW = heating plant
Briketts = briquettes
Brennholz = wood
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Spreadsheet for the calculation of parameters and prices of wood fuel assortments

Wersion 16-EMNG

Please enter your variables in the light red cells.

Far the calculations to work, as intended, macros have to be activated in the Excel settings =» Tools | Macra | Security | Security lewvel | z2t to "Madium™.
Mawe the cursar ouver the red triangle in the respective cell ta show the hidden comments containing additional information on the respective parameters.

&

klima:aktiv

ASSIAN ENERGY AGENCT

1
P
—
_ra
L
7 IPalamelels I I Wood species I I Bark | I Compressed wood | | DOther 1
o
|| [Basic parameters Wood speciest fuel type Siehee i i M S-S TR _
q coniferous wood Spruce Beech, European bark CW wood pellets natural gas
| Fuel grouy Adssfanment o Arel o N o
0 il - L S [mized) coniferous waod (W) nen co?;:leé;t]ls juced bark. T compressed wood Fossil
Aszortment Siehee i i M S-S TR h ippi
1l L wood chips G30 =solid wood mass split firewood [1m) ball;lz::::;ngs
12 Conversion factor Semenlial s pmistach edior ymiense) | 250 1,00 143 3,33 1,00
13 Unit Eustomary unst 3 m’(loose) m’(solid) m(stacked) | |  m(loose) tFS m’
]
15 | [Moisture Maisture content (Ho0] % fhy weiaht £} | 35,0 40.0 20.0 | 1 50,0 | 1 8.0 11 0.0 |
& Hudrogen content (H) by woiaht SMY | 52 62 1] ] 1 62 ] 1 5.2 11 236 |
]
18 Higher heating HHY of dry matter [OR] Ak b L 204 20,4 13,2 204 204 49,20
13 value [HHY) HHY of OM Al LS h 566 B.GE 5,37 133 566 1367
20 Lower heating LHY of dry matter [OM) Sl Lot 15,0 13,0 12,0 13,0 13,0 44,00
il value [LHY) LHY of DM Ak DAT h 5,28 5.28 5.00 5.28 5,28 12,22
22 LHY of frezh substance [FS) AR FE 15 10,4 13,3 EE] 7.3 44,00
23 LH¥ of F5 2By F5 h 3,19 2,89 3.86 230 4,20 12,22
24 LHY of FS Pty h 2779 6595 6958 1951 1272 3432
25 LHY of FS £ ¥hdm? FE h 72 1832 1941 542 311 9.53
27 Density Mean owen-dry density Adm e FEA GF 445 430 E20 445 EOO 07e
28 IMean shrinkage E3 h 17 ik 7.4 ik 0.00
23 Bulk density Rarm” fot £ % Fy OF 242 633 502 236 652 078
30 - Proportion of wood substance Aol rrapertion o LW st e A O b 157 280 402 e EO0 0,78
K]l - Proportion of water At frraportion ol Gatesi s G a5 263 na 11& a2 0,00
32 Fiatic m? per t FS TRES h 41 16 20 4,2 15 12821
=R
34| |Ash Ash content (estimate) it weiaht LAY | 150 | 150 100 11 5,00 | 0,30 |1 0,00 |
35 £ich density [e<timate] Agim® | 700 | 700 700 | | 70 | 700 | | 700 |
36|
37 | |Price per unit o Evrcdt F0F 8841 79.01 126,85 £3.89 206,52 743,59
35 | | activate macros! i‘;ﬁ'F‘I:a’s”sz'::’c!‘J:?Tr:;‘:;atelg Eorokt F5 h 5747 4741 109.48 31,95 190.00 743,59
— 3 2 N
39 be sonvertad into the ather price Evrodar’ FE h 13,90 30,00 55,00 2,00 123,91 058
40 uriiks! EvrodATirs 18.00 16.38 28,33 13.90 39.57 60,84
LYl Eiredmd h 500 458 747 396 1099 16,90
E=E
43 Installation Fuel demand per year Al 1.500 1.050 1] a 450 a 1]
44 | |parameters Fuelratio ES 100z T3 0z 0% 303 03 03
45 Fuel volume L] 2.190 h 1.360 0 [ &30 i 0
46 Fuel weight FL A 3z h 214 [1] 1] k13 0 [1]
47 Fuel weight rES s 525 h o] 1] 1] 195 1] 1]
48 Ak weight [estimate) iz n h 4 0 1] 2 i 0
43 Ash volume [estimate] s 16 h 5 1] 0 1l 0 1]
Al Fuel costs per year Eureds 26 542 h 18.900 0 [] 6642 0 0
51 Composite fuel price Ll 17.03 h
53 The spreadsheet and the data contained therein have been compiled to the best of the author's knowledge and experience. However, the author accepts no liability whatsoever for errors or omissions!
54 Compiled by Dietmar Hagauer, Bernhard Lang, Kasimir P. Memestothy, Osterrsichizche Energieagentur - Austrian Energy Agency, Mariahilfer Strafe 138, A-1150 wien, bernhard lang@energyage ncy.at, www energyagency.at
58 Copyright: klima: aktiv energie holz f Osterreichische Energieagentur - Austrian Energy Agency
I« 4 » ) Calculation / Data sheet / <
Bereit MNF
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Wersion 16-EMG

Please enter vour variables in the light red cells.

Spreadsheet for the calculation of parameters and prices of wood fuel assortments

For the calculations to work as intended, macros have to be activated in the Excel settings =» Toolz | Macra | Security | Security level | zet to "Medium®,

kove the cursor over the red triangle in the respective cell to =how the hidden comments containing additional information on the respective par

L

=Step 1: Selection of the

[Pl e | | AHood 4 =\\/ood s peci es non-conifer ous —
Basic parameters ‘Wood species fuel tupe Sientiews i e oo -otse o ) wood B
non-coniferous wood Lan
. . - I i e L
Fuel group A SRR RIS W I LAY s NCW (mixed) comiferaus l I : I
Azzortrment R A el e T B e e wood chips 530 H— — | ] b
) . - =mStep 2: Selection of the ...
Caorversian factar Forsaiii = .z'ﬂr—?’s.-‘.m{ﬁjfw.z'n???m?sn?.f‘ 280 1l assortment wood chips G30
Unit T iomIarsr L m?[loose] melg ||
Moisture Mlaisture content [HO) S sy FET 35.0 40 [ |
Hudrager content [H] L st LR h £l i NG |
~
Higher heating  HHV of dry matter (Div) Ad By A 19.3 NS4 | 193 11
value (HHY) HHY of Dt il O ] 5.37 5| mStep3:Input of the ||
Lower heating LHY of dry matter [Dik] AT LR 120 19 =maisture content 35 %
value [LHV) LHY of DM A Btk DM A 5.00 5 [ |
LHY of fresh substance [FS) AL Fs 0.8 0]
LHY of F5 kWbl F S h 3.01 2.5 300
LHY of FS Ad b S h 3513 8,464 4525
LHY of F5 kWt F 5 h 1,004 2.351 1,257
Density kean oven-dry density Auprtiar AL O E40 ] 740
kean shrinkage A b 15.4 1.4 13.9
Bulk density Aot faf v A L 333 812 325
- Proportion of wood substance Aephrinnaoonioer o SRS @ v BT O 217 487 260
- Proportion of water Aphrinnaoanaer A T A . OF h ns 325 Ef
Fatio rr per tFS ARFE h 30 1
=Step 5: Results of the [ |
Ash Ash content [estimate) i st S 150 /1.5[ m=calculation
dsh density [estimate) Aephrr® ] 700 /A [ |
74
Price per unit o Evarart DA 88.05 74 84 43 | 13685 | |
fictivate macros | Erter the fuel price inons ofthe e e h 57 23 Ky 50,65 ' 109 o |
input fields, the price will E K . DU
imrnediately be corverted into the Lo F5 i 18- & 41 =Step 4: Input of the price
other price units! Eewarhdiehr 19.00 171 =19 00 Eur o/MWh ||
Erarimd A e 4] ' [ |
Installation Fuel dernand per vear Adbelrlz | 20,000 E.000 E.JO0 X
parameters Fuel ratio & 10022 307 307 257
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Conversion factors for wood fuels

volume - weight - energ

content)
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EX Microsoft Excel Umrechnungfaktoren 20071029 _Gesamt
é,m Bearbeiten  Ansicht Brfigen  Format Extiss Daten Benster 7 Adobe PDF

= ;.|_§_:a_§_1|r-:- Wi Sk geer BTt og

a0 F0 - - RS E -] ELMY D G
E

vz - F &£ U [E=E=HS % mta_;;-w

. - ® X

_glm-a‘-u

ol ) 1 T & 2l | i 1 B E T i = = | . T - £ T W i WA
Wawser- w=n Fm e I-alrol HwW Hw oo Arrrmdkungen Kordr. | Korbr, | Horsr | Koty
gehall 3] llaas] I [t 16| H [ HwW | Hw e | HW
[[e=—l i et i Forsar
Ande i arm [lozel Lirrrechnungsfalibor fur 054 230 458 [T
(Madsiholz] fm = ) Sufkommen Irland 05¢ 230 4560 20
Hutro Auflerinandsl 05e 230 46D 2580
[+-airc) [fmaiait und Expart] ne2 284 L) 5,362
) Verwendurg iniand 0% | 230 839 1122
&d 05 =30 925 038
Falists [ s looa)
(Fechis|
G
T [ LT E] A [l
{Madek und Lecbiolz) 472 | =
17,142 trutro
LR Ir-atro)
EL I
L Y
Ekanchalz har s 6079 Urnrechnungztakbor fur
(Havtaushei = a5 Aifherman e
Misctsertirrerd| Fam S
10,154
nam tutro
w000 (#-atro)
Fs00 MW
L
0k UrrrechmnmgsFakbar fur:
Suthommen nand
i schsortirmerd] Varkraich Inlard
[ EiES AFT Uhreeehirmmg el ah b for
{Mackal und L bbelp El Aufernandal
Misckratriiment] Jhingrort upd E xpert]
g7 Ve e rdand
AT | utre
a.sm0 It-mrol
AEDD | M <
4 » m' Anmerkungen % Gesamt |« »
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Woodflow Austria 2005
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im port export SCP, importSCP,
export sem i finished industrial by products, industrial by- products,
export SL, IRW, FW [m?] sawnwood products compre ssed wood com pres sed wood
import SL, IRW, @1_0 = = ]
FW [m?] 24 ~1.6 11

further i
wood proc essing

wood
product

sawmill
industry

0.3 [m?]

03[m3]
0.1[m3

0.6 [m?]
0.1 [m?]

wood use forest felling
based on timber (timber felling re port)

32 [m)

1.6 [m]

felling report [m3] [m2incl bark]
w,
101
0.4 [m?] pa(\‘nelboard
t
e . Y | ~ .‘” =0
41 [m?)
Y 0.5[Mm3 _pa per
B 04 [Mm] industry
A
S
54
9
03 further
0.1[m? barkuse energy
Iogaging residues 0.3 [m3] &’1 0.3[m°] pr od uction
(m?] 0.1[m?] 0.1[m3 T
0.8 [m?] 0.4 m® 0.6 [m?] 1 [m?]
" 2.5
2.8
further wood use B 4| 2.4 [m?]
forest and wood from ¢ -
other sources[m3] )1_6 ] \ 40 )
7.4 7.4[m?]
73 3.0 [m?]
2d

LEGEND (al vauesin millions[m?3; streams< 0.1  million m3are not shown)
. sawlogs (SL) . industrial r oundwood (IRW) D firewood (FW)incl. bark . logging residues D sawmill co- products (SCP), industrial by-products, compresse dw ood
O off-cuts H vark [ forest chips Il sawnwood and semi-finished products
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Problems in drawing the wood flow
- example firewood (1)

Investigation of data by Statistics Austria in ,Microzensus
Energy” every 2 years

1% of Austria’s households = approx. 23.000 HH
Model taking into account the heating days

Longterm average approx. 65 PJ

Suggestions

for conversion [T DU— pe,;:i:::mwm o

@ Weiche Brennstoffe verwenden Sie ... (Antwortméglichkeiten £ 1-1 bis E 1-3):

H n E 1-1: ... liberwiegend zum Helzen B 1-2: ... zur Warmwasser! beraitung E 1-3: ... zum Koch
I n PJ {nur eine Mennung mbglich) (Mehrfachnennungen maghch) |Mehrfachnenniing i3glich
- D Steinkohie 1 D Steinkchie 1 [:| Steinkoh
. 2 [] Braunke hie 2 [ sraunke his: 2 [] sraunkohi
= Coniferous wood/non 0] Brounkonisosiats 3 0] seaurkanent ot N [
[ Kok 4[] Kok 4 [ ko
[ srennhoiz 5[] rennho iz s [[] emnnhoiz
[ | 20 % Water CO nte n't [ Paiiets, Heizts o [ Pellets, Herzbrivett o [ Petiets. Helzh
7 [] Hackschnitze 7[] Hackschnitzsi 7 [[] Hackschnitzel
i [ Heiasl o ] Heizal & [ Heizsl
- 660 k I t / 3 4 D Flissggas L D Fldssiggas s D Flissigg
g u ro m i [] Ekektr. Strem w [] Elektr tram w ] & t
it [[] Maturgas (sErdgas) 1 [] naturgas 1 ] Matun gas
- / . || . 3 o [] solar 12 ] Solar ? [ sal
approx. 9,4 PJ/million m® .5 » 0 + 0 e
1 [] Permwiims 1 [] Femwime
15 [[] Hauszsniralhelzun g, wenn Brennstoff 15 [[] Hauszeniralheizung, wenn Erennstoft unbskannt

Austrian Energy Agency | 19/09/08 | Seite 12



e

AUSTRIAN ENERGY AGENCY

Problems in drawing the wood flow
- example firewood (2)

Holzeinschlag in Osterreich

18.000.000

16,000,000 ----=+-eeeesssereessssseeeeessass e S

14.000.000 - [ - R R e S

12000000 - cemenea N o S ... R ... wamean-J. . BN ... s T P

10000000 e ... B . ... B ... B ... BN ... B ... S .. ... B .. ... B ... ... . | - Brel"lnhOlZ
B Industrieholz

8.000.000 | |- S N e o o o TR B ol {1 |00 Ségeholz

EFMo Ri /a

6.000.000 | poeee| freeeedfeeee] ] ] e e T et T S N S N S

4.000.000 4~ f-rof | b S T . S S I S . S

2.000.000 -+  fpee-ee-- SESEESR| | e RECRAN | | DEREERSER | R RS . Wwowhee | (ERRChbod| | ERSSESR|  EehEnih, | FRERE

0 T T T T T T T T T T T T

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Source: BMLFUW
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Big differences

Cutting of firewood
by HEM:

3 - 4 million m3
without bark per year

Use of firewood
by Statistics Austria:
7 — 8 million m3/ year

Explanations:

*Too low estimation of
cutting figures by HEM
*Use of firewood from
non-forest-areas

(parks, wine yards etc.)
*Use of recycling wood
for firewood

(especially in rural areas)
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New Installation of Boilers

in Austria
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50.000

[}

A5 000 TERTIIOIY.o . Bl Foee] BT W) Bl i

40.000 -

35.000 -

30.000 -

25000 -

20.000 -

15000 4----

10.000 4
Pellets & Hackgut
1999-2001 5.000 4
inklusive 0
essarannstifiesee 1099 [ 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007
-0l 91.500 | 23.000 [ 15.000 [ 14.000 [12.900 [ 12100 | 8800 | 7.500 | 6100
O Erdgas 49600 | 46.000 | 45.800 | 45 300 | 45800 | 46.600 | 45 900 [ 43500 | 39 800
—4c- Pellets/Hackgut/Stickholz | 14.400 | 16.800 [ 17.100 [ 14.300 [ 14.500 | 15.400 [ 18.800 | 21.300 [ 11.800
== \\Varmepumpen 1000 | 2000 | 2200 | 2700 | 3000 | 4700 | 6200 | 8900 | 10400
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Different parameters

storage room

| EE—T T
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Different parameters

Garrmirtiateon ol by

supply chain

Source: VTT / Alakangas
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Production costs for wood chips
(different supply chain analysis)
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40,0

35,0

30,0

25,0 |

[€ /fm]
[~
o
o

15,0 -

10,0 |

5,0

0,0

Breitstellungsketten - Kostenvergleich aus Feldversuchen

in€ pro FM

Tamsweg

Ménichkirchen

Klosterneuburg
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@ Fallen

W Riicken

= Hacken

= Transport

Wilfersdorf

Wolkersdorf

Eibiswald

harvesting
transport
chipping
logistics
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Comparison of fuels — an example of a
typical Austrian house built in 1995

= Private house, two floors

= Both floors in total 176 m?

= Floors 2,75 m high

= \\indowsurface 23 m?

= Heatload 12 kW

= Annual full load hours 1.400 h/a

= Heat demand 16.800 kWh/a or 95 kWh/m?2a

Austrian Energy Agency | 19/09/08 | Seite 19



€

AUSTRIAN ENERGY AGENCY

Fuel costs per MWh

Bren nstoffkosten pro MWh

180

160 153,60

140

120

100

88,7

92,9

80

[Euro/ MWh]

60
62,8

40

352 37,1

20

0 T T T T T
Hackgut Pellets Heizdl Erdgas Strom Femwarme

Source: IWO Austria
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Fuel costs per year

(for the mentioned example)
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3.000

2500

2000

[Euro / a]
I
u
8

1000

500
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Brennstoffkosten pro Jahr

(fur angegebenes Musterhaus)

2.596,4
1858,0
1.655,7
1.227,5
1.160,1
739,3 759,8

Erdgas Erdgas - Heizol Hackgut Pellets Femwéarme Strom dire kt
Brennwert Heizung
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total costs per year
(differences of heating cost structure for the mentioned
example)

Gesamtheizkosten pro Jahr

(fur angegebenes Musterhaus)

3.500
3.000
2500
__2.000
©
—
e
=1
u
1.500 1
1.000 T
500 1
0+
Erdgas - Erdgas - Erdgas - Erdgas - Heizol Hackgut Pellets - Pellets - Hand Strom direkt Femwarme
Kessel Kessel-BW Therme - BV Therme Schnecke Heizung

O Kapitalgebundene K. . .
B Betriebsgebundene K. costs linked to capital

B Verbrauchsgebundene K. costs linked to operation
costs linked to consumption
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Cost effectiveness of wood fuels

= Especially cost effective for companies with a
heatdemand > 100kW

= |n most of European countries wood fuels can be
much more cost effective than oll

= Much more price stability

= Globalisation of the pellets market - pellets worldwide
at moderate prices available
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Cost structure of biomass heating
systems

= |nvestment costs and costs linked to operation
(service, insurance etc.) higher
= Considerable lower fuel costs

= The higher the heat demand of an object the more
cost effective Is the biomass heating system
compared to ol or gas

= Due to high share of fixed costs less influence of
fluctuations in prices of fuels
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Thank you for your attention!

Dietmar Hagauer
Energy Economy & Policy

Osterreichische Energieagentur - Austrian Energy Agency
Mariahilferstrasse 136

1150 Wien

Tel: + 43 1 5861524 - 126

Fax: + 43 1 5861524 - 340

Email: dietmar.hagauer@energyagency.at

URL: www.energyagency.at
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