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biomasa

Biomass

B  biomasa-mcenareuli da cxoveluri warmoSobis organuli

nivTierebebi / Biomass – organic substances of  animal and plant 
origin;
pirveladi biomasa-mcenareebi, cxovelebi, mikroorganizmebi / 

Primary  biomass – plants, animals, microorganisms;
meoradi biomasa-pirveladi biomasis gadamuSavebis narCenebi

da cxovelebis moqmedebis narCenebi / Secondary biomass –
residues from primary biomass conversion and animal life activity;
pirvelad da meorad biomasaSi dagrovili energia SeiZleba

pirdapir gardaiqmnas CvenTvis saWiro energiad an teqnikurad

mosaxerxebel saTbobad / 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.



Bbiomasis saxeebi

Biomass Types

Mmcenareuli biomasis saxeebi / Types of plant  biomass:
SeSa / firewood;
satyeo meurneobis eqsploataciis narCenebi / residues from forest 
exploitation;
xe-tyis industriis narCenebi / residues from wood industry;
soflis meurneobis mosavlis narCenebi / residues from agriculture 
crops;
agrogadamamuSavebeli industriis narCenebi / residues from agriculture 
processing  industry;
energetikuli kulturebi / energetic species.

cxoveluri biomasa / Animal biomass:
mecxoveleobis narCenebi / residues from farming;
gamwmendi mowyobilobebis narCenebi / residues from sewage treatment;
sayofacxovrebo narCenebi / domestic waste;
sxva / ect.
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ratom unda gamoviyenoT biomas a?

Why Should We Use Biomass ?

gavrcelebulia TiTqmis mTel teritoriaze / It is spread  
almost everywhere;
dabali fasi organul saTbobTan SedarebiT / Low cost 
compared to organic fuel;
SeiZleba Senaxva da saWiroebis SemTxvevaSi gamoyeneba / 

Can be stored and used when needed;
SeuZlia didi wvlili Seitanos energomomaragebaSi / 

Can make a significant contribution to energy supply;
Seamciros saTburi gazebis emisia / Can reduce greenhouse 
gas emissions;
Seiqmnas damatebiTi samuSao adgilebi regionebSi / Can
create new jobs in regions.  
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energiis warmoeba saqarTveloSi

Energy Generation in Georgia

myari/Firm
0.02% nedli navTobi

Crude oil
4.38%

navTob 

produqtebi

Oil products
0.66%

bunebrivi airi

Natural gas
1.44%

xe-tye
67.07%

Tboenergia

Thermal  energy
0.45%

eleqtroenergia

Electricity
25.99%

2007

wood



2005

Eenergiis moxmarebis mdgomare oba

Energy Consumption Data////////
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energiis ganaxlebadi wyaroebis gamoyeneba

evrokavSirSi

Use of Renewable Energy Sources in the EU

biomass geothermal

hydropower

wind power

solar radiation
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el-energiis gamomuSaveba energiis ganaxlebadi

wyaroebidan evrokavSirSi

Electricity Generation from Energy Renewable Sources in the 
EU

biomass

hydropower

wind power

solar radiation

geothermal
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energiis ganaxlebadi wyaroebis gamoyeneba

saqarTveloSi

Use of Renewable Energy Sources in Georgia
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• saqarTveloSi arsebuli merqnis sruli resursi
1990 wlis SefasebiT uaxlovdeboda 420 mln m3-s / 
The whole  bark resource in Georgia, estimated in 
1990, was 420 mln m3;

• saSualo wliuri namati Seadgenda 3,9 mln m3-s /
Average annual growth was 3.9 mln m3.

• tyis meurneobis mdgradi ganviTarebis
principebze dayrdnobiT tyis Wris moculoba
utoldeba 1 mln. m3-s / Based on principles of 
sustainable development of forestry, volume of forest 
cut  is 1 mln. m3.

tyis resursebi

Forest Resources
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xe-tyis moxmareba 1993-2006 wlebSi

Use of Forest Resources in 1993-2006 years

saqarTvelos statistikis departamentis
monacemebis (2001w) mixedviT, mosaxleobis (78%) 
energetikuli moTxovnilebis dasakmayofile-
blad yovelwliurad iWreboda daaxloebiT 8
mln m3  xe-tye. 

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

SOS
2007



soflis meurneobis mosavlis narCenebi

Residues from Agricultural Corps

xorblis mosavlis narCenebi -280 mln kvtsT / 
Residues from wheat crops – 280 mln. kWh
simindis mosavlis narCenebi -750 mln kvtsT / 
Residues from corn crops – 750 mln. kWh

danarCeni marcvleuli da parkosani
kulturebis narCenebi – 270 mln kvtsT /

Residues from other corn and legume cultures – 270 
mln. kWh

jami = 1,3 mlrd kvtsT = 112 ktne

80 mln aSS dolari

Total = 1.3 GWh = 112 kTOE
80 mln. USD
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mecxoveleobis narCenebi

Farming Residues
msxvilfexa rqosani saqoneli - 6,4 mlrd kvtsT/wl /

Cattle – 6.4 GWh/year;

cxvari da Rori – 0,33 mlrd kvtsT/wl /

Sheep and pig – 0.33 GWh/year;

mefrinveleoba – 0,22 mlrd kvtsT/wl /

Poultry breeding – 0.22 GWh/year;
jami = 6,9 mlrd kvtsT = 760 mln m3 bun. airi

176 mln aSS dolari

Sum = 6.9 GWh = 760 mln m3 NG 
176 mln US Dollars
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energetikuli resursebis gamoTvla

marcvleulis energetikuli potenciali =

mosavali X narCenebis koeficienti X narCenebis

Segrovebis koeficienti X energoSemcveloba

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

mecxoveleobis energetikuli potenciali = 

suladoba X narCenebis koeficienti X narCenebis

Segrovebis koeficienti X energoSemcveloba

EEnergy potential of farming = number of animals x residue coefficient x 
collection coefficient x energy content



saqarTvelos msxvili qalaqebis sayofacxovrebo narCenebi / 

Residential Waste in Large Cities of Georgia

• Tbilisi - 750 aTasi tona/wl / Tbilisi – 750 thousand ton/year;
Tanamedrove teqnlogiebiT gadamuSavebis SemTxvevaSi

SesaZlebelia miviRoT 1,0-1,5 mlrd. kvtsT. / 1.0-1.5 GWh might be 
obtained in case of re-treatment by means of contemporary 
technologies;

• quTaisi – 100 aTasi tona/wl. SesaZlebelia miRebuli iqnas 140 

mln kvtsT / Kutaisi – 100 ton/year. 140 GWh might be obtained.

daaxloebiT 39 mln aSS dolari / Approximately 39 mln US Dollars

sayofacxovrebo narCenebis gadamuSavebas didi mniSvneloba

eniWeba garemos dacvis kuTxiTac / Re-treatment of domestic 
residues is too much important from the environmental point of view.

sayofacxovrebo narCenebi

Residential Waste
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biomasis energopotenciali da mogeba

EEnergy Potential and Profit from Biomass

Bbiomasis saxeoba

Type of Biomass
raodenoba

(103 tona)

Energy

Eenergia

(109 kvtsT)

Energy

dazogili wiaRis. 

saTbobi

Saved Fossil Fuel

Rirebuleba (106

aSS dolari)

Value (mln USD)

marcvlovani da parkosani

kulturebis narCenebi

Corns and Legumes

870 1,3 112 aTasi tne

112 kToe
80

mecxoveleobis da mefrinve-

leobis narCenebi 

Residues of farming

1670 6,9 760*106 m3 bun. 

760 mln m3 natural 
gas

176

sayofacxovrebo narCenebi

Residential waste
900 0,6 53*106 m3 bun

53 mln m3 nat. gas
14

q. Tbilisis kanal. wylis 

gamwmendi mowyobilobebidan

From Tbilisi Sewage

250 1,0 92*106m3 bun

92 mln m3 nat. gas
57

xe-tye da misi narCenebi

Wood and wood waste
700 2,7 200 aTasi tne

200 kToe
125

jami Total 12,5 452



fotosinTezi/ 

Photosynthesis

Jangbadi

/Oxygen

biomasis warmoeba

/Biomass 
Production

narCenebi/ 

Waste

Termoqimiuri

meTodebi / 

Thermo Chemical 
Methods

bioqimiuri

meTodebi / Bio 
Chemical 
Methods

agroqimiuri

meTodebi / Agro 
Chemical Methods

organuli humusisa da

sakvebi marilebis

ganmeorebiTi gamoyeneba / 

Secondary Use of 
Organic Humus and  
Alimentary Minerals

pirdapiri wva / 

Direct 
Combustion

pirolizi / 

Pyrolysis

Gazifikacia / 

Gasification

sxva procesebi / Other 
Products

airebi, siTxeebi, 

zeTebi, SeSis

naxSiri / Gases, 
Fluids, Oils, 

Charcoal

airebi, siTxeebi / 

Gases, Fluids

spirtuli duRili / 

Alcoholic Boiling eTanoli / Ethanol

uJangbado xrwna

/ Anaerobic
Decomposition

biofotolizi / Bio 
Photolyse

biogazi, meTani / 

Biogas, Methan

wyalbadi / 

Hydrogen

saTbobis

eqstraqcia / 

Fuel Extraction

saTbobis

gamoyeneba / 

Use of Fuel

siTxeebi, zeTebi / 

Fluids, Oils

mzis gamosxiveba/

Solar  Radiation

biosaTbobis warmoebis procesebi

Processes of Bio Energy  Generation

2007



Termoqimiuri procesebi / Thermo Chemical Processes
1. pirdapiri wva / Direct combustion;
2. gazifikacia (Tburi energia 3-4 centi/kvtsT, elenergia 8-11 

centi/kvtsT. fineTi, Svecia) / Gasification (thermal energy 3-4 
cent/kWh, electricity 8-11 cent/kWh, Finland, Sweden);

3. pirolizi (elenergia 7-11 centi/kvtsT. avstria da sx) / 

Pyrolysis (electricity 7-11 cent/kWh, Austria and other)
bioqimiuri procesebi / Bio Chemical Processes

1. spirtuli fermentacia / Alcoholic fermentation;
2. anaerobuli gadamuSaveba / Anaerobic re-treatment;
3. biofotolizi / Bio photolysis.

biomasis gamoyenebis teqnologiebi

Technologies of Biomass Utilization
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biomasidan miRebuli energiis fasi

Cost of Energy Obtained from Biomass

biomasis gazifikacia. 10 mgvt simZlavris sadguris fasi

meryeobs 1800-2500 aSS dolari/kvt. gamomuSavebuli
eleqtroenergiis fasi ki 5-10 centi/kvt.sT / 

Biomass gasification. Cost of 10 MW plant varies between 1800-
2500 $/kW. Cost of electricity generated is 5-10 cent/kWh;
sayofacxovrebo narCenebi. 5 mgvt simZlavris sadguris

fasi aRwevs 2750-3500 aSS dolari/kvt-ze. 
eleqtroenergiis fasi - 5-10 centi/kvt.sT / 

Residential Waste. Cost of 5 mwt capacity plant approachs 1750-
3500 $/kW, Cost of electricity generated is 5-10 cent/kWh;
5 mgvt MsimZlavris mcire hidro sadguri fasi -

2000-2600 dolari/kvt. el-energiis fasi ki 5-6 centi/kvt.sT
Cost of 5 MW small HPP is 2000-2600 $/kW. Cost of electricity 
generated is 5-6 cent/kWh;



energetikuli plantaciebi da perspeqtivebi

Energy Plantations and Perspectives

msoflios mraval qveyanaSi aSeneben energetikul
plantaciebs da miRebul biomasas gamoiyeneben: 
bioeTanolis da biodizelis sawarmoeblad an 
pirdapir saTbobad. Energy plantations for bioethanol and 
bioDiesel
braziliaSi bioeTanolis gamoyenebiT orjer
Semcirda transportSi benzinis gamoyeneba; Brasil has 
cut gasoline consumption in half
amerikis mTavrobam gamosca gankarguleba, rom
momgebian fasebSi SeiZens adgilobrivi warmoebis
biodizels; UUS government has issued a bill on biodiesel
purchase at profitable price
germaniasa da yazaxeTs Soris daido
xelSekruleba, yazaxeTSi 1 mln tona rafsis
warmoebaze da Sesyidvaze eAgreement between Germany 
and Kazakhstan on production of 1mln t of rapes
da a.S. 



energetikuli plan taciebis perspeqtivebi

Perspectives of Energy Plantations

biodizelis warmoeba – 6 000 heqtarze moyvanili rafsidan

miiReba (saq. maRali teqnologiebis centris monacemebi)

Bio diesel production – rapes planted on 6000 hectares provides:
1. 5 000 tona biodizeli / 5 000 tons of bio diesel;
2. 10 000 tona koptoni / 10 000 tons of copton;
3. 18 000 tona mSrali masa / 18 000 tons of dry mass. 

winaswari gaangariSebiT 1 litri biodizelis fasi

iqneba 60 centi / According to preliminary calculations, 
cost of 1 litter of biodiesel will be 60 cents. 
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energetikuli plan taciebis perspeqtivebi

Outlooks of Energy Plantations

1 heqtarze moyvanili miwa-vaSlidan (Topinambur) SeiZleba

miRebuli iqnas 3 tona bioeTanoli / 3 tons of bio ethanol might be 
produced from  Topinambur planted on 3 hectares;
winaswari gaangariSebiT 1 litri bioeTanolis fasi iqneba 35 

centi / According to preliminary calculations, the cost of bio ethanol 
will be 35 cents/ per liter.

1 heqtarze moyvanili silfia mogvcems 4 tona bioeTanols. am 

SemTxvevaSi bioeTanolis warmoeba energetikulad

avtonomiuria. silfia iTeseba daWaobebul niadagebze da is 

aris mravalwliani mcenare / 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 litri bioeTanolis fasi iqneba 40 centi / Cost of bio 
ethanol will be 40cents/ liter. 
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biogazi warmoadgens airs, romelic upiratesad Sedgeba

meTanisa (CH4) da naxSirorJangisagan (CO2). is miiReba

uhaero garemoSi biomasis xrwnis Sedegad / Biogas mainly 
consists of methane (CH4) and carbon dioxide (CO2). It is obtained in 
a anaerobic environment through biomass decomposition;

biogazis warmoqmnis procesSi yoveli 1 kg mSrali

biomasisagan miiReba 0.2-0.4 nm3 biogazi (70% CH4 +30% CO2 ). 

aseTi biogazis dawvis siTboa ∼20 000 kj/ nm3 / 0.2-0.4 ncm
biogas is obtained from 1 kg dry biomass during biogas generation 
process (70% CH4 +30% CO2 ). Heat content is ∼ 20000 kj/ncm;

biogazis misaRebad aSeneben e.w. biogazgeneratorebs / 

The so-called biogas generators are built for biogas production.

biogazibiogazi

BiogasBiogas
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cxoveluri narCenebis energetika

Energy of Animal Waste

1 suli msxvilfexa saqonelis narCeni gvaZlevs 2-2,5 
m3/dR biogazs anu 12-15 kvtsT energias / Dung from 1 cattle
gives biogas 2-2.5 cm/day, equal to 12-15 kWh of energy;

1 suli Roris narCeni - 0,3 m3/dR biogazi, anu 1,8 kvtsT / 
Waste from 1 pig gives 0.3 cm/day biogas that is equal to 1.8 kWh;

1 frTa qaTami - 0,02 m3/dR biogazi, anu 0,12 kvtsT / 1 
chiken - 0.02 cm3/day biogas equal to 0.12 kWh energy.
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Mmsxvilfexa saqonelis ekonomika

Energy Economy of Cattle

1 suli=12 kvtsT/dR-Si / 1 animal = 12 kWh/day

eleqtroenergia- 1,92 lari/dR-Si / 

Electricity – 1.92 GEL/day;
bunebrivi airi - 0,63 lari/dR-Si /

Natural gas – 0.63 GEL/day;
Txevadi airi - 2,1 lari/dR-Si / 

Liquid gas – 2.1 GEL/day;
SeSa - 0,5 lari/dR-Si /

Firewood – 0.5 GEL/day.
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mezofiluri reJimSi moqmedi, samSeneblo tipis

biodanadgaris fasi

Cost of Construction type Bio-digester Working in Mezophilic
Regime

danadgaris fasi mniSvnelovnadaa damokidebuli
adgilobriv pirobebze / Biodigester cost significantly 

depends on local conditions

7-10 m3 moculobis danadgaris fasi meryeobs 1500-1800 aSS
dolaris farglebSi / Cost of 7-10 m3 volume equipment varies 
between 1500-1800 USD;

saerTaSoriso programebis dafinansebiT saqarTveloSi
dReisaTvis damontaJebulia daaxloebiT 400 aseTi tipis
danadgari / Approximately 400 units of that type  are installed in 
Georgia through international financing ;

avtorebis (Sps “bioenergetika”) monacemebis mixedviT
TiToeuli aseTi danadgari awarmoebs 3-3,5 m3 biogazs dRe-
RameSi / Each unit of that type, according to the author’s data (Ltd 
Bioenergy), generates 3-3.5 cm biogas a day.



Termofilur reJimSi moqmedi danadgarebis fasebi

Cost of  Thermophilic Biodigesters

2 m3 moculobis bioreaqtoris mqone danadgaris fasi, romlis
warmadobaa 6-8 m3 biogazi dRe-RameSi, meryeobs 1500-2000 aSS
dolaris farglebSi / Cost of a unit with  2 m3 bio-reactor, which 
generates 6-8 m3 of biogas per day, varies between 1500-2000 USD.

5 m3  moculobis bioreaqtoris mqone danadgari, damontaJda
saqarTvelos aRmosavleT nawilSi, sof. qvemo xodaSenSi. srulma
danaxarjebma Seadgina 3000 aSS dolari. warmadoba Seadgenda 15-20 
m3/dR biogazi / 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 m3 biogas per day.

6 m3  moculobis bioreaqtoris mqone danadgari, damontaJda
samcxe-javaxeTSi, q. axalcixis maxloblad kerZo fermaSi. srulma
danaxarjebma Seadgina 4000 aSS dolari. warmadoba Seadgenda 18-24 
m3/dR biogazi / / Biodigester 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.
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g m a d l o b T

Thank You
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