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AHOTALIA Y 6écvomy ceimi ma 6 Ykpaini, 30kpema, éce cocmpiuie nocmae numaHHs Hecmaui enepeopecypcie, ix 0opodicHeui, a
makodc 3a0pYOHEeHHs. HABKOIUUIHBO2O Cepedosuya WKIOIUSUMU Gi0OX00aMu GUPOOHUYMEA eleKmpoeHepeii Ha Meniosux
enekmpocmanyisax. Exonoeu cepiio3no xeuntoiomecs 3a cman Hawioi nianemu npu NOOANLUIOMY GUKOPUCIIAHHI MPAOUYITIHUX
Oorcepen enepeii. Y cumyayii, wo cknanacs, na nepuie micye uxooums Cnocio6 ompumanus enepeii 3a 00noMo2010 HempaoUyiluHux i
NOHOBIIGAHUX Odcepen, 00 AKUX 8IOHOcUumbcs i bionanueo. 3azanvHa KinbKicmy 0i0N02i4HOI CUPOGUHU 8 CE8IMI 3HAUHO Nepesuusye
3anacu KIacuiHoeo opeaniunozo nanuea. Tomy cmpameeis po36umKy eHepeoKomniekcié Oazamvox Kpain ceimy nos'szana 3
BUKOPUCMAHHAM GIOHOGMI08aHUX Odcepen enepeii. Cupoeunor 0as eupobHuymea 6ionanusa modce Oymu OyOv-siKuti uo
bionoziuno2o mamepiany. Y cmammi npoananizogano MOoXCIUgi euou biomacu, npueedeHa Kiacugikayis yux euoieé 3 mouku 30py
ompumanns 6ionanusa. Co0200Hi 06cse enepeii cnodcusanoi 6iomacu ckaadae 6ausvko 50 Ellic 6 ceimi i cmanosums 61usvko 10-
15% ceimosoeo cnoogicusanns nepeunHoi emepeii. [lns  euxopucmanHs OioeHep2eMmuyHO20 NOMEHYIANy 6 006820CMPOKOSIil
nepcnekmuegi 3yCuliisl NOGUHHI 6YmMu CRPAMOBAHI HA NIOBUWEHHS PiGHS 8UX00Y OIOMACU MA MOOEPHI3AYII0 CibCbKO20 20Cn00apcmada,
npame 30i1buenHs 2100a1bHO20 SUPOOHUYMEA NPOOYKMI6 XaApUYEaHHsa, a 3HAuUmy, i pecypcie 0na biomacu. IcHye 6azamo winaxie
nepemeopents GuxioHoi Giomacu 6 KiHyesulli npooykm y euenadi ewepeii. Kinvka mexwonoziu Oyau pos3pobneni ma adanmogaHi,
8ux00suu 3 pizHoi hizuunoi npupoou i XiMiyHo20 CKIAdy 6uUXiOHOT cuposuru i 6udy eHepeii (menno, emepeemuxa, NAIUGO O
mpancnopmy). Y cmammi makoic po3eusiHymo MONCIUGE cnocobu eupobHuymea 6ionanuea i O0esKi YCMAaHO8KU Ok OMPUMAHHS
menio6oi ma enekmpuuroi enepeiil. J{na 0inb epekmueHo20 8UKOPUCMAHHS eHepeii 3 OloMAc CYUACHT eTUKOMACUMAOHT Meniosi
PIWEHHs Yacmo NOEOHYIOMbCS 3 GUPOOHUYMEOM MenIa ma eleKmpoeHepeii - Koeenepayii. 3 yici no3uyii pozenanymi napo2azosi
VCMAHOBKYU, 8 SAKUX 8CHAHOBNIOIOMbCS KOMAU 3 MONKAMU 3 KUNJAYUM wapom. [[ydce akmyaibHo 8UKOPUCTIAHHS 2a30MYPOIHHUX
YCMAaHOBOK Ha Gionanusi, sKi MOJHCYMb 8UKOPUCMOBYBAMUCA 0N GUPOOHUYMEA eNeKmpoenepeii 6 200unu nix 6 emepzocucmemi, a
Makodic AK camocmiiine agmoHOMHUIL 0Jicepeno enepaii 0iisl OKpeMUX CROJICUBAUIB.

Knruesvie cnosa: 6Giomaca; 6ionanugo, eleKmpuyHa eHepeis; eHepeo3bepieaioui mexHonoeii; eazomypOiHHA YCMAHOBKA,
e1eKmpOnOCMA4aHHs CHOACUBAYIG
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ABSTRACT All over the world and in Ukraine, in particular, the issue of lack of energy resources, their high cost, as well as
pollution of the environment with hazardous waste from the production of electricity at thermal power plants is becoming more
acute. Environmentalists are seriously concerned about the state of our planet with the continued use of traditional energy sources.
In the current situation, the first way is to obtain energy from non-traditional and renewable sources, which includes biofuels. The
total amount of biological raw materials in the world far exceeds the reserves of conventional fossil fuels. Therefore, the strategy of
development of energy complexes in most countries of the world is associated with the use of renewable energy sources. The raw
material for the production of biofuels can be any type of biological material. The article analyzes the possible types of biomass, the
classification of these species in terms of obtaining biofuels. Today, the amount of energy consumed by biomass is about 50 EJ in the
world and is about 10-15% of world primary energy consumption. To use the bioenergy potential in the long run, efforts should be
focused on increasing biomass yields and modernizing agriculture, directly increasing global food production, and hence biomass
resources. There are many ways to convert the original biomass into the final product in the form of energy. Several technologies
have been developed and adapted based on the different physical nature and chemical composition of raw materials and energy
(heat, energy, transport fuel). The article also considers possible methods of biofuel production and some installations for heat and
electricity. For more efficient use of energy from biomass, modern large-scale thermal solutions are often combined with the
production of heat and electricity - cogeneration. From this position the steam-gas installations in which boilers with fire chambers
with a fluidized bed are established are considered. It is very important to use gas turbines on biofuels, which can be used to produce
electricity during peak hours in the power system, as well as an independent autonomous energy source for individual consumers.
Keywords: biomass; biofuels; electric energy, energy saving technologies, gas turbine installation; power supply to consumers

Beryn OpTaHiYHOTO IaNMBa. 3arajbHa KUIBKICTE OiomMacu Ha

) L " ) 3eMJI, SKe BKIIOYAE POCIMHHUK 1 TBapWHHHU CBIT, a

Pecypcu 6.10J'IOF1'-IH01 CHPOBMHM Ha HAUIA INAHCTL,  paxox mpomykT ii (isionoriunoi Giorparcdopmarii i
TO6TO pecypeH GionanmuBa, SHAUHO NEPEBUIIYIOTh 3AMACH  hoMpCiIOBOT MepepoOKH, OLIHIOETHCA MPUOIH3HO B 800
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MJIpA. TOH Tpu mopigHomy mpupocti 200 Mipa. ToH.
3amacu X Kam'sHOTO BYTLLIsS OLiHIOIOTHCS B 500 mupa.
ToHH, HadTH - 200 Mipa. ToHH, ra3y - B 100 mapa. ToHH
[1-3]. B Vkpaini 3anacu Byriwis, siKi 3HaXOAATbCS Ha
ckiaagax TEC ta TELl, aHTpauuTOBOi IpymH CKJIAQAAIOTh
586,3 THC. TOHH, Ta30BOi TpynH CKIaaarTh 2124,8 Tuc.
TOHH [4].

BukopucranHs ~ anpTepHATHBHOTO  TIajWBa B
CHEPrOyCTAaHOBKAX CIPHUSE 30CPEIKCHHIO TPAIHIIIHHIX
€HepropecypciB 1 MOMIMIIEHHS CTaHy HAaBKOJIUIIHLOTO
cepeaoBHUIIa BIIIOBITHO bi (o) TIPUHIATIB
eHeprozOepiratounx  TexHojorii [5,6]. BiomammBHi
YCTAaHOBKH IOKH 1€ He HA0YJIU IIUPOKOT0 3aCTOCYBaHHS,
TOMY IO TPH BUKOPHCTaHHI, HAMPHKIAJA, PUPOIHOTO
rasy BHUTpPaTH Ha OOCIYrOBYBaHHS EHEPrOyCTaHOBOK
MeHme. ToMy BHKOpHCTaHHS OiomajanBa EKOHOMIYHO
JOLIBHO TaM, e OJMU3bKO arpapHe BHpoOHHITBO. Kpim
bOTO AaCMeKTy, HEOOXIZHO MpOaHalli3yBaTH CHPOBHHHI
JoKepena OiomaiiBa i apeany HOro po3MIIICHHS B KOXKHIH
KOHKPETHIH MiCIIEBOCTI.

Crpaterist pO3BUTKY €HEPrOKOMILIEKCIB O1IBIIOCTI
KpaiH CBiTy MOB'sI3aHA 3 BUKOPHCTAHHIM BiJIHOBIIOBAHUX
JOKEpEIT eHEepril, 10 € OHUM 3 HAMPSIMKIB ISl YCIIIIHOTO
BHpiIIEHHS TpoOJeMHu eHepro30epeKeHHS CII0KHUBAYiB.
Bsaram mepexiz Ha BiZHOBIIOBaHI JDKepesia eHeprii Ha
CHOTOAHINIHIA JE€Hbh € 3araJibHOK TEHIACHIICIO 3aIs
3MEHILICHHSl BIUIMBY Ha EKOJIOTIYHY CHTYyallilo Ta IIe
OB’ S13aHO 31 CTAHOM 3JI0pOB’s mrojei [7]. Ykpaina mae
HaMIpH TPHEIHYBATHCh JO IHIIIaTHB €BPOIEHCHKOT
3€JIeHOI YTroJiH, sIKa IOJISITaE B YKPIIUICHHI €HEPreTHKU Ta
€KOJIOTIYHOT CUTYAITil.

Crnmig 3BepHYTH TaKoXX yBary Ha Te, IO
CHPOBHHOIO [UIsi BUPOOHMITBA OiomainBa MoOXe OyTh
Oynb-sikuid  Buj  OloJOriYHOrO  Marepiany,  SKHAH
Ha3uBaeThesl Oiomacoro [8]. bionanuBo - mpoaykT y BCix
perioHax cBiTy, i Mai)ke B KO)KHOMY 3 HUX MOXe OyTH
3po0iieHa ii mepepoOka B eHeprito i maauBo. Ha maHomy
eTari po3BUTKY CHEPreTHKH TIIbKH 332 PaxyHOK Oiomacu
MoxkHa otpumard 10-15% Big 3arampHOi  KiTBKOCTI
€HEepreTHYHUX I0Tped KpaiH, a B JEIKUX perioHax i
OinpIre.

Kprza cBiTOBOi €KOHOMIKH, sKa TIIOB'fi3aHa, B
mepumyy depry, 3 Ae(piIUTOM NaJWBHO-SHEPreTHYHUX
pecypciB, CTUMYIIOE BIIPOBaIKEHHsS €HEepPro3oepiraloamx
TEXHOJIOTiH TepepoOKH OiONOTIYHMX BIOXONIB 3 METOIO
OTpHMaHHS 0iorasy, 34aTHOTO 3aMiHWUTH MPHUPOIHHUN ra3
JUTS €JIEKTPOCTAHIIH 1 Tpancnopty [9,10].

Merta podoTu

Merta craTTi - aHami3 BUAIB OioMacH, HANPSIMKIB
OTPHMaHHS 1 BHKOPHCTaHHA OiomammBa B Cy4acHHX
€HeproycTaHOBKaXx.

BukJjiax ocHOBHOTO MaTepiary

Bci Bumm Oiomacm MoxeMmo — Kiacu]iKyBaTH
HACTYITHUM YHHOM:

- CHPOBHHA POCIMHHOT'O IIOXOKEHHS;
- CHPOBHHA TBAPMHHOTO IIOXOIKEHHS;
- BIOXOIM XKATTENISUTLHOCTI JIFOAHU.

I3 CHpOBHMHHM PpOCIMHHOTO TOXOJDKEHHS MOXKHA
BUTOTOBIISITH TBEPAE, PiJKEe Ta ra3onojiOHe Oiomanugo.
Ha puc.l mnpencrasieHi BUIM CHPOBUHHM POCIMHHOTO
MTOXOKEHHSI.

CHpOBPIHa POCIMHHOI'O MOXO/PKEHHS JIs BI/IpO6HI/IHTBa OiomanuBa

Hazemne Bonne
A 4 \
OnHopiuHa Bararopiuna
v v v v \ v
Him Binxomn Biaxomm Limi Binxonu Binxonu
pocinuHU 3aTOTOBKH HepepoOKH pocITHHNA 32FOTOBKH nepepoOKu
Ta Ta
30epiraHas /\ 30epiranns —
Teepmi Pinki Teepai Pinxi
\ 4
OkpeMi YaCTHHHU POCIUH OkpeMi YaCTUHH POCIUH
Kopnemnonu Hacinns Crebna CTBON Kopa XBos, linkwu, I[Tnoxu
amcTs CyHKH,
KODiHHS

Puc. 1 — Knacugirxayis cupounu pociuHH020 nOX00diCeHH s 05 BUPOOHUYMeEa bionaiusa
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Ckiag mxepen 6ioMacd TBapUHHOTO TOXOKEHHS
npezcraBieHo Ha puc. 2. Pecypci cupoBuHu wiei rpynu
HACTUIBKM JK BEIUKI, SK 1 pecypcHd pPOCIUHHOI'O
NOXO/KeHHs. 30KpeMa, LIOpIYHMH 3amac  BigXo.iB
KUTTEASUTBHOCTI  TBapUH Ta MNTaxiB B YKpaiHi
ouiHIoeThCst NpuoIKM3HO B 250-300 MutH. ToHH [5,11].

Haii0inpm po3MOBCIOUKEHHM  BHJIOM TBEPJOTO
GilomanuBa € JpoBa, JiepeBHi rpanynu (nenetu). Teruora
sropstHHS mener 16-17 MJDx/kr. Haiibinpma Terurora
3TOpsIHHS Y AepeBHOTO Byriwid xo 32-35 MJIx/xr [8, 11].
JepeBHe ByTiLIS BBAXKAETHCS HAHESKOJIOTIYHIIINM YHCTHM
Giomanmuom.  Voro  BHKOPHCTOBYIOTh, 5K 1 B
MIPOMHUCIIOBOCTI TaK, i B MOOyTi. 3a3HaYMMO, 110 BYTLIbHI

OpeKeTH BHUITYCKAIOTh 3 IIMPOKUM CIIEKTPOM 3a3[alerilb
3aJ]aHUX XapPaKTEPUCTUK: MIBUAKICTh TOpiHHs ( IIBUJKE
YH TOBUIBHE), MUMHICTh (O€3IMMHICTB) NpPHU 3rOpaHHi,
3amax JUMy Ta iHIIe.

I3 GaraThOX BHIB BIAXOMIB KHUTTEMISIIBHOCTI
mofeil B SAKOCTI  CHUPOBMHM sl OlomaimBa
MIPEACTaBISIOTh HAWOLIBIIMK iHTepec TBepHi MOOYTOBI
BiIXOJM (XapyoBi), a TakoX Mamip, KapTOH Ta BiAXOAN
JIEPEBUHH. Ix Kkmacudikamiss B 3aJEKHOCTI  BiJ
MOXO/KCHHSI MOYAaTKOBOI CHPOBHHU MPEACTAaBIICHA Ha
puc. 3. 3rimHo miei kiacudikamii TBepmai OiomanmBa
BHUTOTOBIISIOTh 3 CHPOBUHH 610J10TI9HOTO
MTOXOKEeHHS [8].

CupoBHHA TBAPHHHOTO TTOXOHKEHHS IJIs1 BAPOOHHUIITBA OiommanuBa

'

'

Hazemue

Bongne
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ExckpemeHT Binxomu Bin JKnposi Criuni CrivyHI BOIH JKuposi Biz[6x0/:u/1
320010 BIIXOJH BIJ BIJ B1J] IEPEPOOKH
4 TBapHH Xy100H i HepepoOKH BOIN He%epo&cn pub Ta IHIHX
: TBapHH Ta puo B BOJHHUX
nTaxiB rraxis TOBapHY opraHi3miB
MPOIYKIIiO
Bin 3micTy Bin Bix 3a6010
TBapHH Ta epepoOKu CKOTa Ta
NTaxiB TBapHH Ta NITHIb
NITaxiB B
TOBAapHY
TIPOIYKIIIFO

Puc. 2 — Knacugixayis cupounu meapuHHo20 noxX00iCcemnHs

Teepni 6iomanusa

3 CUPOBHHHU POCIUHHOTO 3 cUpOBHHU 3 CHPOBHHH 3 BigxoniB
TTOXOJKCHHS TBApUHHOT'O MiKpOBHOTO JKUTTEAISIIBHOCTL
e eeaeeen . JIFOTUHU
bpuxeru 3 . ¥
ﬂp60 o piepena C(?HOMH Ta Cyurennit MexanH14HO
roponI, Kopa THPCH i 3HEBOHEHI TBepai moOyToBi
PCHKH LIOXO/TKEH omaj CTIYHMX BiXOAU
TIOXOJDKEH - BOJI (Makymnatypa,
A YIOKOBOYHi
MaTepiaim, Tapa)
\ 4 v
JleperHe JepesHa
BYTLILIS 1ierna, Tupca
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COHSILIHUKOBE JepesHi 3
BYTJIEKUCIIOrO I'a3
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Kauan (menetn)

Puc. 3 — Knacugirxayis meepdoeo bionanusa
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Haii6inpnr  po3MOBCIOKEHUM BHIOM TBEPHOTO
OilomasnuBa € JpoBa, JepeBHi rpanynu (neneru). Teruora
sropsiaHs mener 16-17 MJDx/kr. Haiibinpmia Ttermora
3TOpsIHHS y JiepeBHOro Byriuist 1o 32-35 Mx/kr [8,11].
JlepeBHe BYTJUIS BBaXKA€ThCSI HAHCKOJIOTIUHIIIMM YHCTHM
Giomanmueom.  Moro  BHKOPHMCTOBYIOTh, fK i B
MIPOMHMCIIOBOCTI TaK, i B MOOYTi. 3a3HaYMMO, IO BYTiIbHI
OpeKeTH BHITyCKaIOTh 3 IIMPOKUM CIIEKTPOM 3a37ajerib
3aJJaHUX XapaKTEePUCTUK: IMIBUAKICTh TOpiHHA ( IIBUJKE
Yl TOBUTBHE), OUMHICTH (O€3IMMHICTH) TpH 3TrOpaHHI,
3amax IUMy Ta iHIIe.

Icaye pmocute GaraTo OUIAXIB — MEpepoOKH
IMOYaTKOBOI OioMacW B KIHIEBHH NPOAYKT Y BHTIAAL
edeprii. Texnomorii Oymu po3pobieHi Ta amanToBaHi
BUXOISYM 3 pi3HOI (i3WYHOI NPHPOTU Ta XIMITHOTO
CKJIaay TOYaTKOBOI CHPOBHMHH Ta BHIY €HEprii (Termwo,
€JIEKTPOCHEPTis, MATUBO JUIS TPAHCHIOPTY).

MogepHizaiiss TeXHOJOriH s OiomMacu, Ha
CHOTOJIHIIIHIM Yac, pO3pOONSAEThCS Ul TEPETBOPEHHS
TPOMI3/IKOi cHpoi GioMacH B OLIBII MIUTBHI Ta MPAKTUYHI
Hocii eHeprii s e(eKTHBHOTO TpPaHCHOPTYBaHHS,
30epiraHHs Ta 3pYYHOIO BHKOPHUCTAHHA y HACTYHHOMY
mepeTBopeHHi [12].

Ha pumc. 4 300pakeHO MOXIHBI CIOCOOH
BHpOOHMIITBA OiomanmBa (SKi iCHYIOTh Ta TIEPCIIEKTHBHI).

Cnoco6u BHpoOHULTBA OiomanuBa

IIpupogunit
i (dorocunTe3
- N Iepepobxa Tpuponrnit
HUPOIHHI
pHp CHPOBUHH tdoTocunTes
(dorocunTe3 . .
6io0TiYHOTO
TIOXOJKECHHS
IIpupoauuit
- doTocunTes
biocunres

Puc. 4— Cnocobu eupobruymsa bionanusa

Jns BupoOHHMITBA eleKkTpoeHeprii 1 Temina map
3a3BM4Yall OTPUMYIOTh TIPH CIANIOBAaHHI PI3HUX BUIIB
OlomMmacm B TOmKax mapoBux KOTmiB. Ilpm 1mpOMYy
pamioHalmbHO BUKOPHUCTOBYBATH TakKi TEPMOXiIMidHI
mporecH: Mmipoiix abo cyxa meperoHka (HarpiB abo
YaCTKOBE CHANIOBAaHHS OpraHikk sl OTPUMaHHS
NOXITHUX nanuB abo XiMiyHuX cronyk). IIpomykru
mipoyli3y - rasd, piOKdid KOHAEHcAaT (CMOJH, Macia),
TBEPJIi 3aJUIIKK (BYriLIs, 307a). TpaauiiiiHa TeXHOIOT s
OTPUMaHHS JIePEBHOTO BYTLIs - MipoJi3 6e3 300py napis
i razie. Y nmporeci mpoJidy OTPUMYIOTH TaKOXK
razonofioOHe NaaMBO, SKE 3pYYHO IS IOJAIBIIOTO
BHUKOPHCTaHHS, €KOJIOTIYHO 1 TpaHcnopralbenbHicTh. s
HOro OTpUMaHHS BHKOPUCTOBYIOTH TIa30T€HEpaTopH,
KoedimieHT KopucHOi mii skuX craHoBUTH 80-90%.

lpporenepamiss - mpomec, TpU SKOMY NOApPiOHEHY,
poskiamacs abo mepeBapeHy, Oiomacy HarpiBaioTh B
arMoc(epi BogHO 110 600 C ° mpu tucky 5 Mlla mms
eTaHoiy. MOKIHMBa TiJporeHepallist i3 3aCTOCYBaHHSIM

CO 1 mapa. Ilpu npoMmy 3 mnpoAykTiB peakuii (B
NPUCYTHOCTI ~ KaramizaTopa) BHTATYETbCS CICTETHYHA
HadrTa.

lNapomi3 - mepeTBOpEeHHS LEMI0N03H B IyKOpP UIS
MOJJaJIBIIIOT0 30pO/KYBaHHS IIPH NeperpiBaHHI B CipuaHol
KHCIOTH abo Wi BIUIMBOM MiKpoopraHi3miB. MoxHa
BHKOPHCTOBYBaTH CHHPTOBY (pepmeHTariro (OpomiHHSs) -
OTpHUMaHHS 3 0i0OMacH e€THJIOBOTO CIUPTY, KOTPUH MOTIM
BUKOPHCTOBYIOTh SIK MaauBO. [109aTKOBOIO CHPOBHHOIO
JUISL IBOTO TIPOIIECY, POCTMHHUN KPOXMallb, IIETI0I03a.

Bioras moxe Oyt oTpuMaHUil pu aHAEPOOHOMY
30popKyBaHHI OioMacH, TOOTO B mporeci ii OKHUCICHHS
0e3 mpucytHocti noBiTps. [ns orpumanHs Gioraszy
BUKOPHCTOBYIOTh 010Tra30reHepaTopy, IO JI03BOJIAIOTH
OTpUMAaTH MaKCUMaJbHy KUIBKICTh MeTaHy. Taki
ra3oreHepaTopu €KOHOMIYHO e(eKTHBHI NmpH poOoTi Ha
CTIYHMX BOJIax BiJl TBAPUHHUIBKHUX (pepM i OO€HB.

IMap mpoxomute wepe3 TpybompoBoau Ha TEC i
BXUIMBUM THUTAHHSAM TaKOX € 30UIBIICHHS TEpMiHYy
HalpaumioBaHHA  [HX  €JIEMEHTIB  €HEpPreTUYHOTO
oOmagHaHHSA, a caMme 3BapHUX 3’€AHaHb. Tomy ciin
MIPUIUIATH BEJUKY YBary i IOIITKOKYBAaHOCTI €JIEMEHTIB
eHepreTuaHoro ooagHanus [13].

Iupoke 3acTocyBaHHS 3HAWILIM PI3HOTO POAY
koTiu. [Ipu cramoBaHHI ManuBa B TONKax 3 BHCOKOIO
TEMIEPATypOI0 YTBOPIOETBCS JOCUTH 0arato JIOKCHIY
azoty NO; , pu 3HIKEHHI TEMIIEpaTypy - JIOKCH]] a30Ty
Maike HE YTBOPIOEThCA. Y Iapora3oBHX YCTAaHOBKax
(IIT'Y) s1ix mpaBUIIO BUKOPUCTOBYIOTH KOTJIM 3 TOTIKAaMH 3,
TaKk 3BaHUM, KHIULTYMM [IapoOM. YCEpenuHi Imapy
PO3MIIIYIOTE TPYOM 3 HArpiBa€ThCS TCIIOHOCIEM, SKUH
BIIBOMUTH BHUIUIAETHCS TEIUIOTY. 3aBASKH ITOPiBHSHO
HU3BKIA TEMIepaTrypi TOpiHHA B TOMKAaX 3 KHIULTIHM
I1apoM He BiI0yBa€eThCS PO3IIIABICHHS 301H, i TOMY BOHA
HE HalWNae Ha TMOBEPXHI TEIIo00MiHy KoTia. B
pe3ysibTaTi  CKOPOYYIOTBCSL ~ BHUTPATH Ha  OYHCTKY
MOBEPXOHb Temoo0Miny. Kurusumii map nHa 90%
CKJIQJIA€THCSl 3 YACTUHOK 30JIM, TOMY MOXHa CHaJIOBaTH
Marepiajiu 3 JyKe BUCOKOIO 30JIBHICTIO, a I0/aBaHHs
BaIHAKY JIO3BOJISIE Pi3KO 3HU3UTH BUKHIH JIOKCHUILY CIpKH
SO, . V ®iansgunaii, [lIBemii KOTIN 3 KUIUITIAM IIAPOM
3aCTOCOBYIOTh  JUISl  yTWNi3amil  BIAXOMIB  JCOBOI
mpomucnoBocti. Y CHIA, Awnrmii, ®panmii xomm 3
KAIUITYAM  IDApOM BCE INHUPIIE 3aCTOCOBYIOTh Ha
HEBEJHKHX TEIUIOBHUX eNleKTpocTanisx [3,11].

Y psani kpaiH po3poOJeHI  YCTAHOBKH ISt
CHAIIOBAaHH TBepAMX BinxomiB. B SmoHii cramooTs 10
80% Bcix TBepaMx Biaxoxis, B IlIeemii - 1o 60%. Y CIIA
pO3pO0OMIIM YCTAaHOBKY JJIs CHATIOBAHHS BIIXOIIB 0e€3
MOTIEPEIHBOT0  COPTYBaHHS  Ta  NOApIOHEHHS, 3
MaKCHMaJIbHUM PO3MIpOM OKpEeMHUX NpeaMeTiB 10 IM. Y
BIIXOJJ MOXYTb JOJlaBaTHCS BiAIIpal[bOBaHI MacTHIIA,
IUTAaCTMAcH, BIiIXOOM  XiMiabopaTopil, HepospizaHi
MOKPHIIKY 1 iHII I'yMOTEXHIYHI BUPOOH, MYJOBI omaau
MiChKHUX CTIYHMX BOJ [12].
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IToni6Hi ycraHOBKH mpamiooTh B JIrokceMOyp3i,
Opanuii, Himeuunnu. TepMmiuHuid po3kia] i HIJIaKyBaHHS
TBEPAMX BIAXOMAIB, KpIM BUKOPHCTAaHHS JOJATKOBUX
€HEePropecypciB, BHPINIYE TAKOX CKOJIOTIYHO BaXKJIMBE
3aBIAHHS CKOPOYCHHS IUION[ I MIChKI 3BajuIna i
3a0pyJHEHHS HUMH  aTrMOC(epHOro  IOBITpS  Ta
TPYHTOBHUX BOJI.

OO0roBopeHHs pe3yJILTATIiB

Y cywacHili eHepreTuii Bce OimbII IIMPOKE
3aCTOCYBaHHS 3HaXOAATh ra3oTypOiHHI yctanoBku (I'TY).
OcHoBy cywyacHux ['TY craHOBIATH Ta30Bi TypOiHU
notyxHicTio 25-100 MBT. Crporriena cTpykTypHa cxema
€HEeproOJIOKy Takoi eJEeKTPOCTaHIii IpencTaBlieHa Ha
puc. 5.

bionamso | KC T'as

Tlositpsa 3
l 1 arMochepn

Puc. 5 — Cmpyxmypna cxema I'TY

BionanmuBo momaetecs B kamepy sropsHHI KC,
Tynou K HarHiTaetscs xkommpecopom KII cTtuchene
noBiTpsi. ['aps4i MpoxyKTH 3ropsiHHS BiIAIOTh €HEpPrito
razoBiii TypOini I'T, ska oOeprae xkommpecop i
CHHXpOHHMI  reHeparop G. 3amyck  yCTaHOBKH
MIPOBOAMTHCS 32 JIOIIOMOTOI0 PO3TiHHOrO ABHryHa M i
TpuBatoTh 1-2 xB. Tomy I'TY Biapi3HSIOTECS BUCOKOIO
MaHEBPEHICTIO 1 TpPHIATHUM Ui pOOOTH 5K B
€HEeprocUCTeMi, TaK i JUII aBTOHOMHUX CIIO>KHBAiB.

Ternoenexkrpocranuii Ha  OlomanwBi  MaroTh
MOJJIMBICTH 30UTbIIyBaTH OE3MEKy €HEpreTHYHOI raiysi
OyIb-KOTO pErioHy, IIO3UTHBHO TIO3HAYATHCSA Ha
CLTBCBKOMY TOCIONApCTBi, Jicomepepooku. Mini-TEL]
MOJKE BUKOPHCTOBYBATHCS B OyIb-SKHMX paioHax Mpu
HAsBHOCTI JpKepeia jemieBoro OiomaysmBa [14, 15].
[epeBaroro Takux CTaHINN 3 ra30reHepaTopamu €: Majlui
CTaTyTHUH  KamiTtan, OJNU3BKICTh JI0  CIIOXKUBAYiB,
BIJICYTHICTb ~ HEOOXigHOCTI ~ OyIiBHMLTBA  JOPOTHX
BHCOKOBOJIFTHUX  JIIHIM  eNeKTpomnepenadi, JenieBa
ekcruryararis. CKOpOYyIOTbCS BHUTpaTH IIpH Iepenadi
eHeprii, BIICYTHS HEOOXiIHICTh BKIIOYEHHS B MEPEXKY
LEHTPATI30BaHOTO EJICKTPONIOCTAYaHHS.

BucHoBkn

Po3pobineHo knacudikaiiro BUIiB 6ioMacH, a TaKOK
croco0iB  1I  mepepoOKkH. PoO3risHYyTO  MOMIIMBICTH
3acTOCyBaHHA OioManyBa B YCTAHOBKAX JJIsi BUPOOHHUIITBA
TEIJIOBOT Ta €JIEKTPUYHOI EHeprii, 10 € MEPCIEKTUBHUM 3
TOYKH 30py BCe OULIBIIOrO PO3BUTKY Y BCHOMY CBITI
0l0CHEepreTHKY.
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THooscanyiicma, ccoinatimecs Ha 9my CmMamvio CledyIoWuUM o6pazom:

[Tanreneea U. B., llImateko H. M., I'mymko A. B. ObGecneuenue sHeprocOepexeHus Mpu UCIOIb30BaHUHM YCTAaHOBOK Ha
ouorormuBe. Becmuux Hayuonanvnozo mexuuueckozo yuusepcumema «XIIHy. Cepusa: Hoewie peuienus 6 coepemenubix
mexnonoeusax. — XappkoB: HTY «XIIW». 2020. Ne 2 (4). C. 38- . d0i:10.20998/2413-4295.2020.02.05.

AHOTALIIIA Bo ecem mupe u 6 Ykpaume, 6 uwacmmocmu, 6ce ocmpee B03HUKAEM 60NPOC HEX8AMKU IHeP2Opecypcos, Ux
00p0O20BU3HYL, A MAKJICe 3aePAIHEHUs. OKpYcaroujell cpedbl PeOHbIMU OMX00AMU NPOU3IEOOCMBA dIEKMPOIHEPSUL HA MENT08bIX
INIEKMPOCMARYUSAX. DKONIOU CePbe3HO ONACAIOMCS 30 COCMOSAHUE HAell NaaHembl npu OdbHeliueM UCNONb308AHUY MPAOUYUOHHBIX
UCIMOYHUKOE 3Hepauu. B cnooicuewielica cumyayuy HA nepeoe Mecmo GblXOOUm CHnocod NonyueHus SHepeuu ¢ HOMOULIO
HempaouyUOHHbIX U 80300HOGIAEMbIX UCTNOYHUKOB, K KOMOPbIM OmHocumcs u ouomonaugo. Obujee Konuuecmeo 0u0I02U4ecKo2o
Cblpbsi 6 Mupe 3HAYUMENbHO Nnpegbliidem 3andcsbl KIACCUYecKo20 Opzanuyecko2o monausa. Iloomomy cmpameeusi pazeumus
9HEP2OKOMNIEKCO8 OONLUUNCIGA CMPAH MUPA C8A3AHA C UCNONb308aHUEM B0300H08AAEMbIX UCMOUHUKOG dHepeuu. Coipbem 011
npouzeoocmea 6uomonausa modicem O6vime 000U U0 OUONOUYECK020 Mamepuand. B cmamve npoananuzuposansi 603modicHbie
6UObL DUOMACCHI, NPOBedeHd KIACCUPUKAYUs dMUX U008 ¢ MOYKU 3penusi nonyuenus ouomonausa. Ceco0Hs 00béM dHepeuu
nompebasemou duomaccol cocmasusiem okono 50 Iloic 6 mupe u cocmasnsiem okono 10-15 % muposoeo nompebnenus nepeuuHou
oHepeuu. [iia uchonb306aHus OUOIHEP2eMUUecKko20 NOMEHYUANA 8 00JI20CPOUHOL NePCREKMuUGe YCUNUA OONNCHbL ObIMb HANPAEIeHbl
Ha nogblueHe YPOGHS 8bIX00A OUOMACCHL U MOOEPHUZAYUIO CENbCKO20 XO3AUCMEA, NpAMoe yeenudeHue 2100aibHo20 npouseo0cmea
NPOOYKMO8 NUMAHUs, a 3Ha4um, u pecypcog oas ouomaccuol. Cywecmeyem mMHO20 nymetl npeodpazo8anus UCXOOHOU 6GUOMACCHL 6
KOHeuHblll npoO0ykm 6 eude suepeuu. Heckonvko mexnonozuil Oviiu paspabomarvl U a0anmupo8aHvl, UCX00A U3 PATUYHOU
usuueckol npupoobl U XUMUYECKO20 COCMABA UCXOOHO20 CbIPbA U 8UOA FHEpeUU (Meni0, SHepeemuKd, Monaueo 0Jis MpaHCcnopma).
B cmamve maxkoice paccmompenvl 803MO0iCHbIE CHOCODBL NPOU3BOOCMBA OUOMONAUBA U HEKOMOpble YCMAHOBKU 05l NOAYHeHUs
mennogoti u dnekmpuyeckou duepeuil. [na Oonee Ihpexmueno2o UCNONL306aAHUA DHEPIUU U3  OUOMACCHL  COBPEMEeHHble
KpYnHOMACUmabHble Menioeble peuleHus Yacmo Co4emaromes ¢ nPoU3600CmeoM menia u anekmposnepauu — kozenepayuu. C smot
no3UYUU paccMompenbl napo2azoevie YCHAHOBKY, 6 KOMOPbIX YCMAHAGIUEAIOMCS KOMIbL C MONKAMU ¢ Kunsuwum croem. Becmma
AKMYanibHO UCNONb308AHUE 2A30MYPOUHHBIX YCIMAHOBOK HA OUOMONIUEE, KOMOpble MOZYM UCNONb308AMbCA O NPOU3B00CMEa
9/1eKMPOIHEP2UL 6 YACLL NUK 8 IHEp2ocUcmeMe, a MaKdlice KaK CamMoCmosmensHulll dGMOHOMHBIL UCHOYHUK IHep2ull 01 OMOeNbHbIX
nompebumeineil.

Knioueevie cnoga: Ouomacca, Ouomonniugo; dneKmpuuecKkdas dHepaus, dHepaocOepezaiowjue MeXHONO02UU; 2a30MypOUHHAS
YCMAaHo8Ka; 21eKmpocHabicenue nompebumenet
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