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Mera poGotu: BusHaumtn HaWOUTHIT eQEKTHBHI 3 TOYKHA 30Dy
CHEpreTUYHOTO CIIOKMBAHHS BapTICHI JAHIIOTY BUKOPUCTAHHS TBEP0i OlomMacH
CHEI[laJIbHO BUPOUICHUX EHEPreTMYHUX KYJIbTYp Ta HalOUIbII BaroMux
napaMeTpiB, 1110 BIUIMBAIOTh Ha iX €HEPreTUYHY €()EeKTUBHICTb.

Pesynpratu: OrniHka OpOBOAMIACH ISl BOX EHEPTreTUYHUX KYJIBTYD:
MICKAHTyCY, $IK XapaKTE€pPHOTO IMPEACTaBHUKA CHEIIalIbHO BUPOLIYBAHUX
TpaB’SIHUX EHEPreTUYHUX KYJIbTYp 1 BEpOM, SK XapaKTepHOTO MpPE/ICTABHHUKA
CHeIlaJbHO BUPOIIYBAaHUX JIEPEBHUX €HEPreTUYHUX KyJIbTyp. s BU3HAUECHHS
CHEepPreTUYHOi e(EeKTUBHOCTI BapTICHUX JIAHIIOTIB BUPOOHUIITBA TEIJIOBOL
€HEeprii 3 EHEePreTUYHUX KYJIbTYp OyJI0 BUKOPHUCTAHO METOJIOJIOTII0 OIIHKH
KUTTEBOTO LUKIY. B SKOCTI MOKAa3HUKIB €HEPreTHYHOi ePEeKTUBHOCTI OOpaHO
NUTOMI TPUBENIEHI CYKYNHI BUTPATH NEPBUHHOI €Heprii Ta Koe)illieHT
nepeTBOpeHHs eneprii. [lpuuomy, A yCTaHOBOK Ha BiJHOBIIOBAHUX DKEpEIax
eHeprii BUKOPHCTOBYIOTHCS MOKa3HHMKH, IO BpPaxOBYIOTb Ha BXOAl [0
CKJIQJIOBMX TEXHOJIOTIYHHUX MPOIECIB Ta OMepalliii BapTICHOTO JAHITIOTa TITBKH
BUTPATU HEB1IHOBITIOBaHO1 EHeprii. Koedimient MIePETBOPEHHS
HEB1IHOBIIOBAHOI €HEPrii 03HaYa€ y CKUTLKH pa3iB Ha BUXOJI OTPUMAHO OLIbIIe
eHeprii, HiX)X BUTPAauye€HO HEBIAHOBIIOBaHOI eHeprii. JlomycTUMUM 3HAYCHHSIM
JUIsl eHEprOoyCTAaHOBOK Ha BIJHOBJIIOBAHUX JIKEpesiaX €Heprii € OTpuMaHHS y 2
pasu OuTblIEe eHeprii Ha BUXO/I1, HIXK OyJI0 BUTPAY€HO HEB1IHOBIIOBAHOI €HEPrii,
npore B poOOTI MNPUUHATO PEKOMEHJOBaHE 3HAYEHHS, sKe IMepeadayae
OTPMMaHHSd Ha BHUXOAl y 5 pa3iB Ouiblie eHeprii, HiX OyJI0 BHUTpPay€HO
HEB1HOBJIIOBAHOT €HEPT1i.

Y KUTTEBOMY IMKTi, SIKAH JOCHIIKYETbCS, MPOIYKTOM € TEIJIoBa
€Heprig, oTpuMaHa y OlonmanuBHOMY KoOTil. CHpPOBHMHOIO ISl LOTO KOTJIa
CIL’)KUTh TPICKa €HEPreTUYHHX KYJbTYp, TAKUX SK MICKAHTyC 4yu BepOa. Llro
TPICKY, SIK O10MAIIMBO OTPUMYEMO ITiJ1 Yac 300py 3 MOAPIOHEHHSIM €HEePreTUYHO1
KyJIbTypU 3 IUIAHTALllM, 1€ 1 KyJabTypa BupollyBajack. OTxe, cucrema
IPOAYKTY, TOOTO TEIUIOBOI €HEprii, BKIKOYA€E TaKl €Talu, K BUPOILIyBaHHS Ta
30ip CHUpPOBMHU 3 TOAPIOHEHHAM, Ii TPaHCHOPTYBaHHA Ta CKJIAJdyBaHHS,
BUPOOHMIITBO TEIJIOBOI eHeprii. Ha Takux eramax sk BHUpOIIyBaHHs, 301p 3
noApiOHEHHSIM, TPAHCIIOPTYBaHHs, CKJIaJAyBaHHS Ta YTWJI3allisl MPOAYKTIB
CHAIIOBAaHHSI Ha BXOAl JO CHCTEMH MAaeEMO BHUTPATH [U3ENI0, IO €
HEBITHOBIIIOBAaHUM BHUAOM €Heprii. [[is BUTpaT Au3ento TakoX BPaxOBYEMO
BUTpAaTH Ha WOTO BUPOOHMIITBO, TOOTO MPUBOAKMMO BCE A0 BUTPAT MEPBHHHOT
eneprii. Jljys Bcix eramiB 3 BUKOPUCTAaHHSAM MallldiH Ta OOJIaHaHHS
BPaxoOBYIOThCS MIEPBUHHI BUTPATH HA X BUPOOHUIITBO MPOMOPIIIHHO 10 Yacy ix
BUKODUCTaHHA Yy Tporecax. TakoXX BpaxoOBYEThCS TMEpPBUHHA EHEPrif,
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BUKOPHCTaHAa Ha OTPHUMAaHHSA MOCAJKOBOTO Marepiany Ta i BUPOOHHUIITBA
MIHEpAJIbHUX JTOOPHUB Ta 3aCO0IB 3aXUCTY POCIHMH, & TAKOX 1HCEKTHUIIUIIB (AJIsI
IUKJTY BUPOIIYBaHHS BepOH) MPOMOPIINHO 10 HEOOX1AHUX 00'€MiB BiAMOBIIHO
JI0 TEXHOJIOTTYHOI KapTH.

B  pesynbpraTi  po3paxyHKIB = €HEPreTUYHOI  e(PEKTUBHOCTI IS
oionanuBHoro komia 500 kBT BcTaHOBIEHOT TEMIOBOI MOTYKHOCTI OTPHUMAHO
HACTYMHI pe3ynbTaTy. J[Jisi BApTICHUX JIAHLIOTIB «MICKaHTYC — TEIJIO» 1 «BepOa
- TEIUIO» TMOKa3HMKH CYKYIMHHUX BUTpAT €Heprii Ta KOe(illeHTH eHepreTHYHOI
e(eKTHUBHOCTI 3aJIUIIAIOTHCA Y MEKaX PEKOMEHIOBAaHUX 3HAUCHb JIJISl BiJICTaHEH
TpaHcnopTyBaHHs 6lonammBa 10 300 kM Ta 10 150 KM BiAMOBIAHO.

BucHoBku: BupoiyBaHHS €HEPreTUYHUX KYJIbTYp ISl TOJAIBIIIOTO
OoTpuMaHHs OlomanuBa y BUTIIAAl TPICKUA Ta MOTO CHAdOBaHHA Yy O10MaJIMBHUX
KOTJIaX € EHEPreTMYHO e(PEeKTUBHUM TMpH MaKCUMaJbHI  BiJICTaHl
TpaHncnopTyBaHHs 300 KM JiJ1s1 TpICKH MicKaHTycCy Ta 150 KM Ji71s1 TpicKH BEpOH.
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Objective: To determine the most efficient in terms of energy
consumption value chains using solid biomass of specially grown energy crops
and the most important parameters that affect their energy efficiency.

Results: Assessment was conducted for two energy crops: miscanthus as a
typical representative of specially grown grassy energy crops and willow as
typical representatives specially grown woody energy crops. The methodology
of Life Cycle Assessment was used to determine the energy efficiency of value
chains of heat production from energy crops. Cumulative energy demand and
energy Yyield coefficient were chosen as energy efficiency indicators. Moreover,
for installations on renewable energy sources, indicators that consider only
consumption of non-renewable energy in the input of technological processes
and operations of the value chain are used. Non-renewable energy yield
coefficient means how many times the energy output is bigger than input of non-
renewable energy. An acceptable value for renewable energy installations is to
receive twice as much energy output as was spent of non-renewable energy,
however, the recommended value is assumed in the work, which means the
output of 5 times more energy than was spent on non-renewable energy.

In the assessed life cycle heat energy is a product received in biofuel
boiler. The raw material for this boiler is the chips of energy crops, such as
miscanthus or willow. Chips, as a biofuel is obtained during harvesting with the
shredding of the energy crop from the plantations where this crop was grown.
Thus, the system of the product, ie heat energy includes such steps as growing
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and harvesting of raw materials with shredding, transportation and storage, and
heat production. The input to the system at such stages as growing, harvest with
shredding, transporting and storage, and disposal of products of combustion
contain consumption of diesel, which is a of non-renewable energy source. For
diesel consumption, primary energy consumption for its production is also
considered. For all stages that use machinery and equipment the consumption of
primary energy for their production is considered in proportion to time of their
use in the process. Also the primary energy used for production of planting
material and for the production of fertilizers and herbicides, and insecticides (for
a cycle of growing willow) in proportion to their required volume is considered.

As a result of energy efficiency calculations for a biofuel boiler of 500
kW of installed heat capacity, the following results were obtained. For value
chains "misanthus - heat" and "willow - heat,” the indicators of cumulated
energy demand and energy yield coefficients remain within the recommended
values for transport distances of biofuels up to 300 km and up to 150 km,
respectively.

Conclusions: The growing of energy crops for the subsequent production
of biofuel in the form of chips and its combustion in biofuel boilers is
energetically effective with a maximum transportation distance of 300 km for
miscanthus chips and 150 km for willow chips.



