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Biomass

$003d515-3(3965Mg o s 3bmggey@o Fo@dmdmdol m@sbyeo
bogmogmgdgdo / Biomass — organic substances of animal and plant
origin;

300398500 domdslis-d3965Mggd0, 3bmggergdo, dogOMM@YSbobIgdo /
Primary biomass — plants, animals, microorganisms;

dgem@o®o domdsbo-3omggemseo domdsliols aomsdydsggdols bamhgbgdo
s> 3bmggmgdol dmJdggdols bo®bgbgdo / Secondary biomass —
residues from primary biomass conversion and animal life activity;
30039 o ©d dgMAsE domdsbsdo osg@mgomo gbgdgos dgodengds
30005300 250©50Jdbsl hggbmgol Lokodm gbgdaosw b @gdbogn@swe
dobobgdbgdger Lomdmods / The energy, stored in primary and

secondary biomass can be directly converted into the energy needed
for our purposes or into technically more convenient fuel.
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Biomass Types

d39650 990 domdslol Lsbggdo / Types of plant biomass:
dgds / firewood,;
Lo@ygm 3g79mbgmdols gJldgms@siEools bodhgbgdo / residues from forest
exploitation;
bg-8gol 0bybE®mool bs®hgbgdo / residues from wood industry;
Lmgaol 339@bgmdol dmbsgenols bodbgbgdo / residues from agriculture
crops;
53005053539 dg9dge00 0bpglE@ool ba®hgbgdo / residues from agriculture
processing industry;
96903900590 3B g®gdo / energetic species.

3bmggma®o domdsts / Animal biomass:

dgbmggengmdol bodhgbgdo / residues from farming;
35373dgbo dmfymdoammdgdols bo@bgbgdo / residues from sewage treatment;
Loymazsisbmgdgdm bodhgbgdo / domestic waste;
Lbgs / ect.
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Why Should We Use Biomass ?

253039209005 MmomJdol dmger GgOodm@osby / Itis spread
almost everywhere;

o050 B0 M6y Lomdmdmsb ‘dgpsmgdom / Low cost
compared to organic fuel;

‘dgodergds dgbobgs ©o Lodo®mmgdols ‘dgdmbgggedo aodmygbgds /
Can be stored and used when needed;

‘dgdemos oo {geoao dgo@obml gbgdamdmds®msygdsdo /
Can make a significant contribution to energy supply;

395930001 Lomdyg®o aobgdols gdolos / Can reduce greenhouse
gas emissions;

d90J36sL @sdo@Bgdomo bodygdom seaoegdo Mgaombgddo / Can
create new jobs in regions.
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Energy Generation in Georgia

bsgomd
aﬂmo/Firm 36meddgde
0.02% bgrmo bsgomdo _Ojl products
29 dBGmghgHes Crude oil 0.66%
Electricity 4.38%
25.99%

36936030 sato

Natural gas
1.44%
0 dmgbgMans wood
Thermal energy xe-tye
0.45% 67.07%
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Energy Consumption Data///lllll

83_0&)0 b5300m33Gme]
Firm 8330
9 969Gg0s 0.5% Oil products
Electricity 20.2%
19.1% /
00 gbg@y0s e
Thermal energy
0.3%

49b. S060
Naturalgas
10.7%

b3-04
Firewoood
49.2%
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Use of Renewable Energy Sources in the EU

: 5.5 %
; 66,1 % :
biomass - ' geothermal

22,2 %

hydropower

5,5% wind power
0,7 %
solar radiation
B Buomacca SHaprng patpa SHEPrUA rHANOCTaHLMI

* TaoTapMansHas aHapria ConKayHad paguaLma
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Electricity Generation from Energy Renewable Sources in the
EU

1,2%
' geothermal

biomass 15,8 %

solar radiation %I i

16,3 %
wind power
hydropower 66,4 %
W Bronacca SHaprHa BaTna SHEPIUA THADOCTAHLMA

" [ROTaPMANLHAA SHeprig CONHeYHaR panuaLng
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Use of Renewable Energy Sourcesin Georgia

Energy potential, TWh

12+

10

1.6

0.03

Geotermal

T
Wind Biomass

‘ B Economic potential O Inuse ‘
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Forest Resources

¢ bododmggenmdo sOLgdygeo dgaJbol LEgao @gLly@Lo
1990 V(,T\ngi\n‘ﬂgqgobgb(?m ‘ﬁst%ggameoﬂAgO 8(}3»6383-15 /
The whole bark resource in Georgia, estimated in
1990, was 420 mln m3;

¢ LosTgogm Fenoygdo 653530 dgowagbros 3,9 denb F-U /
Average annual growth was 3.9 mln ms.

. ol 399®bgmdoll da@so a5broms®madols
3630630%%6%3 54O ?nbogé)) (52)301? ik)ﬁmba do ™Mb
9Y@meegds 1 dewb. -1 / Based on principles of
sustainable development of forestry, volume of forest
cut is 1 min. ms.
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Use of Forest Resources in 1993-2006 years

Lododm ol LASAoLEO0 300 390 Rod9bR 05

Bm‘%oggé}gﬁb (2006&’ do (31\)3005)9,88@)15(?13 aagbob (78%)

363(4)2);] ®039e0 dmmbmgbo %36015 ggobo%ogm 0@ -
5O 4Mgge e og@o 0k goemos Qoobg@ma on 8
6%3 bg-BY9-

According to data of Department of Statistic, 8 min.
m3 of wood was annually cut for population’s energy
needs.

SOS
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Residues from Agricultural Corps

B boodogols dmbogemols bo®dhgbgdo -280 denb 338 Lo /
Residues from wheat crops — 280 min. kWh

B Lodobol dmbsgemols boa®bgbgdo -750 denb 333 Lo /
Residues from corn crops — 750 min. kWh

B ©obodbgbo dod (338099900 s 306 3mbobo
3@ gdol bo®mhgbgdo — 270 denb 337 Lo /

Residues from other corn and legume cultures — 270
min. kWh

X090 = 1,3 3RER 338L0) = 112 366
80 IR6 SII RSO
Total = 1.3 GWh =112 kTOE
80 min. USD
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Farming Residues

B dbbgogagbs @Jmlbobo Logmbgemo - 6,4 deo@e 333 Lo/ o /
Cattle — 6.4 GWhlyear;

B 3bgo®o @ @m®o — 0,33 der@e 333 Lo/ {eo /
Sheep and pig — 0.33 GWh/year;

B J9360bggemgmds — 0,22 dend 333 Lo/ {an /
Poultry breeding — 0.22 GWh/year;

X090 = 6,9 IR®MX 33BLO) = 760 IKR6 3 436, SO0
176 36 S>'dd RMIKXd>®()
Sum = 6.9 GWh =760 min m3 NG
176 min US Dollars
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B 35033 gmol 9bg@aBHosamo 3mHbzosmo =
dologsgmo X bo®bgbgdol gmgxoiogb@o X bsmhgbgdols
dga0mg960lL 3mgxa03096@0 X 9bgmamdgd3g9e0mos

Energy potential of corn crop=crop x residue coefficient x collection
coefficient x energy content

= dgabmggmgmool gbgtpgdogamo 3m@gbzosmo =
Lygensmds X ba®bgbgdol 3mgxoizogb@o X bomhgbgdols
dga0mgg60lL 3mgx03096@0 X gbgmamdgd3g9e0mos

Energy potential of farming = number of animals x residue coefficient x
collection coefficient x energy content
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Residential Waste

Lodotmggerml dbbgogmo Joansdgdol Logmagsabmgmgdm bsmhgbgdo /
Residential Waste in Large Cities of Georgia

*  mdomolbo - 750 smsbo mbs/feo / Thilisi — 750 thousand ton/year;
05b53g0MOm3g B9dbermy0gdom gomsdyndaggdol dgdmbgggsdo

gbodgmgdgemos dogowmo 1,0-1,5 den@dw. 338 Lw. / 1.0-1.5 GWh might be
obtained in case of re-treatment by means of contemporary

technologies;
*  Jgmsolo — 100 s;osbo Gmbs/Feo. dgbsdengdganos dowgdgeo 0dbsl 140

denb 333 Lo / Kutaisi — 100 ton/year. 140 GWh might be obtained.

RdSBRMIS00) 39 36 5>TF3d RMIKRS®( / Approximately 39 min US Dollars

Logmgzsibmgmgdm bo®bgbgdol aosdy9doggdsl oo dbodgzbgermds
9604905 25093mb o330l gymboms / Re-treatment of domestic
residues is too much important from the environmental point of view,
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Energy Potential and Profit from Biomass

b0m3dslol Lobgmds O5m©gbeds 96902005 >bmyoeo Foswols. ©o®gdaagds (108
Type of Biomass (103 BH™bo) (10° 336 Lm) Loomdmdo 5979 @mEs@0)
Energy Energy Saved Fossil Fuel Vaue (min USD)
30330300 ©> 3o@gmbsbo 870 1,3 112 smsbo @by 80
392 BHYOYo0b bodhgbyoo 112 kToe
Corns and Legumes
396bmgggmdel ©o dgg@obyy- 1670 6,9 760*10° 3 d+b. 176
el PanioRago 760 min md natural
Residues of farming gas
Loymeobmg®gdm bodhgbgdo 900 0,6 53*106 3 4496 14
J- mdoaolols gobogn. Fyaols 250 1,0 92*1033 6‘2‘]6 57
353y 39b6wo dJmfgmdogrmdgdowsb 92 min m3 nat. gas
From Thilisi Sewage
by o dobo bodhgbyoo 700 2,7 200 somobo @bg 125
Wood and wood waste 200 kToe
xodo Total 12,5 452
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Processes of Bio Energy Generation

3ol 3.\3(-113150333.)/
Solar Radiation

v

v

bsodmdal

ad9mggbgds /
Use of Fuel

A 4

sofhgdo, Loobggdo,
Bgorgda, 8930k

y

A

6s63nén / Gases,
Fluids, Oils,
Charcoal

\ 4

sotgdo, Lombggdo /

»
>

Gases, Fluids

\ 4

gosbmgmo / Ethanol

1

Chemical Methods

\ 4

Somgsba, dgmsbo /

A 4

Biogas, Methan

G goemdoco /

A 4

Hydrogen

» 2463300
A 4 /Oxygen SotgsIatn Yas 7
BGebobogbo —P Direct
Phqgtosynthesis Combustion
\ 3 JoB0m
Bomdsbol Gofrdonbs ” m:"] e i [ Sofomoto 7
/Biomass aPOR ) 4 Pyrolysis y
Production Thermoﬂ(\:hdemlcal A 4
} ethods 3B0g3035(300 7 |
| Gasification
669B6930/ >
WE?S?Z Lhgs 3Ge(3gbgd0 / Other
Products
\Z
A 3acrdadortro N Lot mmo wpmomo /
7| 8gmmmgde / Bio »1  Alcoholic Boiling
Chemical N\
Methods T TR T
—> / Anaerobic
Decomposition
ogsbagmo Fpdqbobs ©s 'l Somgmpmeato / BIO
bagagd0 dstramgdal Photolyse
3368gmtgdomo 3s3mggbgds /
Secondary Use of . -
Organic Humus and y 5360 dodoéo > d“&oo“’)i‘d(z,&m’ /
Alimentary Minerals | agoemego / Agro FL?eI 2 o

A 4

boobggdo, bgmgdo /

\ 4

Fluids, Oils

\ 4
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Technologies of Biomass Utilization

0 g®dmJodog@o 30misgLbgdo / Thermo Chemical Processes

Jomsdomo {gs / Direct combustion;

20b09j035(300 (Mdyg@o gbgdgos 3-4 (39600/333bm, gergbg@aos 8-11
39600/ 338 Lbm. gobgmo, dggios) / Gasification (thermal energy 3-4
cent/kWh, electricity 8-11 cent/kWh, Finland, Sweden);

JoOmeobo (gengbgdaos 7-11 39630/ 330 Lm. >3LE®os ws bb) /
Pyrolysis (electricity 7-11 cent/kWh, Austria and other)

domJodoyg®o 3GmigLgdo / Bio Chemical Processes
L3o®@aeo 19®39b@sios / Alcoholic fermentation;
Sbog@mdyeno asesdydaggds / Anaerobic re-treatment;
domgm@meobo / Bio photolysis.
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Cost of Energy Obtained from Biomass

B bomdobol gobogogsios. 10 3@ Loddemsg®ol Lowag®ol oobo
dgdygemol  1800-2500  5Td  mes®ol3s8.  25dmdydoggdygao
90 9@ gbg@ 00l oo 30 5-10 39630/ 338 o /
Biomass gasification. Cost of 10 MW plant varies between 1800-
2500 $/kW. Cost of electricity generated is 5-10 cent/kWh;

B Logmgoibmg®mgdm bodbgbgdo. 5 dy3@ Loddensg@dols Lowag@dols
2N ) >00( 93b 2750-3500 >d9 @0/ 358-by.
90 9@ gbg@a 00l 3obso - 5-10 396®0/ 358 b /
Residential Waste. Cost of 5 mwt capacity plant approachs 1750-
3500 $/kW, Cost of electricity generated is 5-10 cent/kWh;

m 5 930 Lboddgnog®ol  dEodg  dow®dm  Lopaydo  sbo -
2000-2600 o s@ol3a@). gen-969@00L Rsbo 3o 5-6 (396@0/35@8 bo
Cost of 5 MW small HPP is 2000-2600 $/kW. Cost of electricity
generated is 5-6 cent/kWh;
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Energy Plantations and Perspectives

815(*)?;*\000015 dasgogn Jgggobodo o9 63636 bg&y é'](% %‘Z‘]Q’ 5

Ao3090L o dowgdye domds ol; 2odm0ygbg
60m3m.> meools Q;Q d0mobgerols Lof o(ﬁHm%

30005300 Lomdmdswe. Energy plantatlonsfor bloethanol and
bioDiesel

d@5boen0s5do domgmsbmenols 25dmygbgdom mOXg®

993000 HOSbL3IMOE Do dg6bobols godmygbgds; Brasil has
cut gasoline consumption in half

53900305 Jnog0™Mdsd asdmlize 456350 ds, H™md
8(08863%006 (30%36'30 'HgodUBBGQQ%)ogg)mE%?)Qa %”oﬁ)amabob
domeobgels;  US government has issued a bill on biodiesel u
purchase at profitable price

©35b0sls s gobsbgmls dmmols wsom
%gg{»'ﬁad@@@gﬁboﬂ 30%036300‘80 14 %)@)(%))60 @o3bols
Fomdmgdoby o dgbyogsb eAgreement between Germany
and Kazakhstan on production of Imint of rapes

s .d.
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Perspectives of Energy Plantations

domobgerols {omdmgds — 6 000 39J@ombg dmygobogno @oxglowsb
doomgds (bogd. domogo Fgdbmenmaogdols (396@¢®0l dmbs(393900)
Bio diesel production — rapes planted on 6000 hectares provides:

5 000 Ambs domwobgeno / 5 000 tons of bio diesel;
10 000 @mbs gm3@mbo / 10 000 tons of copton;
18 000 Bmbs ddMogro dsbs / 18 000 tons of dry mass.

Fobsbfo®mo goobgo®odgbom 1 @oB®@o domwobgemol gsbo

0J6gds> 60 (396@0 / According to preliminary calculations,
cost of 1 litter of biodiesel will be 60 cents.
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Outlooks of Energy Plantations

B 1 39®>0bg dmygobogno dofs-godemowsb (Topinambur) dgodan gds
Jowgdygemo 0dbsl 3 dmbs domgmsbmeno [ 3 tons of bio ethanol might be
produced from Topinambur planted on 3 hectares;

Fobolfodo ao5bgomodgdom 1 @od®o domgmsbmanols golio 0fbgds 35
396@0 / According to preliminary calculations, the cost of bio ethanol
will be 35 cents/ per liter.

B ] 39J®o0bg dmygobogno Logngos dmag3gdl 4 Fmbs domgmsbmenls. 9
‘dgdmnbggzodo dbomgmsbmenols Fo®mdmgds gbgda g ogygersw
533 Mbmdoyg@dos. Lognezos 0mgligds wodkomdgdyganr boowspgdbg s ol
>O0l ddsgoeanosbo di9bsmg / 4 tons of bio ethanol might be obtained
from Sylphia planted on 1 hectare. Bio ethanol production is energetically
autonomous in this case. Sylphia is planted on swampy soils and is a
perennial plant.

1 oo domgmsbmeol gslo 0bgds 40 396@0 / Cost of bio
ethanol will be 40cents/ liter.
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Biogas

® bompobo (o@mdmoeagbls sodl, dmdgmoi 930@s@glo dgoagds
dgmobols (CH,) s bobdo@mmmygabyolsgsb (CO,). ol doowgds
35960 goMgdmdo domdslol be(bol dgwogaow / Biogas mainly
consists of methane (cH,) and carbon dioxide (CO,). Itis obtained in
a anaerobic environment through biomass decomposition;

® 50m5bols (o®@dmJdbols 3@m39Ldo ymggemo 1 3y dd@semo
b0mdslologob doowgds 02-04 63 domgsbo (70% CH, +30% CO, ).
SLgmo domasbols wsfgol Lomdms ~20 000 3/ 63° / 0.2-0.4 ncm

biogas Is obtained from 1 kg dry biomass during biogas generation
process (70% CH, +30% CO, ). Heat content is ~ 20000 kj/ncm;

#30m25bol Jobswgdow 5dgbgdgb 9.(. d0masbagbgds@m@gdls /
The so-called biogas generators are built for biogas production.
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Energy of Animal Waste

B ] byeo dbbgogrgggbs LoJmbgeols bo®@hgbo agodenggls 2-2,5
P/ domasbl obyy 12-15 33¢bo gbg@aosl / Dung from 1 cattle

gives biogas 2-2.5 cm/day, equal to 12-15 kWh of energy;

B 1 bygemo @mdol bs®@bgbo - 0.3 3w domasbo, sbyy 1,8 338 Lw /
Waste from 1 pig gives 0.3 cm/day biogas that is equal to 1.8 kWh;

B 1 g0 Jomsdo - 0,02 F/oe domgsbo, sby 0,12 338Lm / 1
chiken - 0.02 cm3/day biogas equal to 0.12 kWh energy.
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Energy Economy of Cattle

] byewo=12 438Lo/Ee-do / 1 animal = 12 kWh/day

9 9JBO™gbgdaos- 1,92 @ns@o/-3o /
Electricity — 1.92 GEL/day;

d9bgo®ogo so®0 - 0,63 cos@o/@@-do /
Natural gas — 0.63 GEL/day;

nbggowo so®o0 - 2,1 eps@o/@-do /
Liquid gas — 2.1 GEL/day;

‘dgds - 0,5 ens@o/-do /

Firewood — 0.5 GEL/day.
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Cost of Construction type Bio-digester Working in Mezophilic
Regime

Esboas®moll gsbo dbodgbgammgboss  odm oogdygemo
3020 MdM03 300M356%g / Biodigester cost significantly
depends on local conditions

m 7 10 3 8({)6“3@(*)2)01) sbsas®ols  golio dgmygmols 1500-1800 99
0 5®0ls 90do / Cost of 7-10 m? volume equipment varies
between 1583 QQO USD:

B Log@modm@obem 30ma®s5dgdols wo30bsbligdom LsJo®mggemdo
EEJoLsmgol ©sIMb@oggdgmos osbammgdom 400 sbigmo @odols
@oboys®o / ApprOX|mat y 400 units of that type are installed in
Georgia through international financing ;

533 ™®Mgdols (A3L “domgbgdagBogs”’) dmbsigdgdols dobgogom
M0MMYY@0o Sbgmo gog)&o(ﬁo S oMdmy ?)([)s 3-3,5 & d0masbl eg-
©sdgdo / Each unit of that type, accordlng to the author’s data (Ltd
Bioenergy), generates 3-3.5 cm biogas a day.
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Cost of Thermophilic Biodigesters

B 2 33 doEyemool dom@gsBmaols 3Jmbg sbswas®ols 3slo, GmAaols
Toddomdbos 6-8 F domaobo emg-0sdgdo, 3(4)3%00615 1500-2000 ~d9
OEOE S0l Q}Q(ﬁgp@g&'ﬂo / Cost of a unit with 2 m?* bio-reactor, which
generates 6-8 m3 of biogas per day, varies between 1500-2000 USD.

B 533 doaEygemdol dom@gedm@ol 3jmbg @obspas®o, ©sdmb@Esgws
Lodo®@m 3@(?[5 Sdmbs gmé]m bofoendo, Lmg. J3gdm bemwsdgbdo. LOgads
%06013@%?@3680 ‘Haogog)ogo 000 537 mes@o. Joddomobs ‘dgomygbos 15-20

¥/ domasbo [ The unit with 5 m3 bio-reactor has been installed in East

Georgia, in the village Kvemo Khodasheni. The total cost was 3000 USD.
Capacity was 15-20 m? biogas per day.

B 6 33 doaygermdol bomdged@dm@ol djmby wobswas®o, @sdmb@ogos
Lbodzbg-xogobgmdo, J sbogriobols dobgmdensw 39@dm (83(4)80(80.%5(4)‘3@80
%oESobo %9035 4950065 4000 53D mas@o. %’oggo@nbo ‘dgooaq9bos 18-24
/e domysbo / / Blodigester with 6 cm bio reactor has been installed in

Samtskhe-Javakheti in the private farm near the city Akhaltsikhe. Total cost
was 4000 USD. Capacity was 18-24 cm biogas per day.

2007



d33dDLELMHJ O
Thank You



	Bbiomasis gamoyeneba�Use of Biomass�   
	biomasa�Biomass
	Bbiomasis saxeebi�Biomass Types
	ratom unda gamoviyenoT biomasa?�Why Should We Use Biomass ?
	energiis warmoeba saqarTveloSi�Energy Generation in Georgia
	Eenergiis moxmarebis mdgomareoba�Energy Consumption Data////////
	energiis ganaxlebadi wyaroebis gamoyeneba evrokavSirSi�Use of Renewable Energy Sources in the EU
	el-energiis gamomuSaveba energiis ganaxlebadi wyaroebidan evrokavSirSi�Electricity Generation from Energy Renewable Sources in
	energiis ganaxlebadi wyaroebis gamoyeneba saqarTveloSi�Use of Renewable Energy Sources in Georgia
	tyis resursebi�Forest Resources
	xe-tyis moxmareba 1993-2006 wlebSi�Use of Forest Resources in 1993-2006 years
	soflis meurneobis mosavlis narCenebi�Residues from Agricultural Corps
	mecxoveleobis narCenebi�Farming Residues�
	energetikuli resursebis gamoTvla
	sayofacxovrebo narCenebi�Residential Waste
	biomasis energopotenciali da mogeba�EEnergy Potential and Profit from Biomass�
	biomasidan miRebuli energiis fasi�Cost of Energy Obtained from Biomass�
	energetikuli plantaciebi da perspeqtivebi�Energy Plantations and Perspectives
	energetikuli plantaciebis perspeqtivebi�Perspectives of Energy Plantations
	energetikuli plantaciebis perspeqtivebi� Outlooks of Energy Plantations
	cxoveluri narCenebis energetika�Energy of Animal Waste�
	Mmsxvilfexa saqonelis ekonomika�Energy Economy of Cattle�
	mezofiluri reJimSi moqmedi, samSeneblo tipis biodanadgaris fasi�Cost of Construction type Bio-digester Working in Mezophilic R
	Termofilur reJimSi moqmedi danadgarebis fasebi�Cost of  Thermophilic Biodigesters�

