KOMMYHAIBbHAA N NMPOMBIWITEHHAA TEMNNO3SHEPIETUKA
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HUncmumym mexuuyeckoti mennogusuxu HAH Ykpaurwi
TEHOEHLIMN PA3BUTUA TEXHONOTM N SHEPTETUYECKOW YTUNU3ALNWA
BEVOIA3A C NMPON3BOACTBOM J3JIEKTPOSHEPT U HA MOJIMTOHAX TBO

[IpencrapiieHo OIS Ta OMMCAHI
TEHJICHIII1 PO3BUTKY TEXHOJIOTIH yTH-
mizamii Giorazy 3 BUPOOHUIITBOM
enekTpoeHeprii Ha moiironax TIIB.
[IpoanasizoBadi OCHOBHI TEXHOJIO-
TiYHI pImIeHHS IS BUPOOHHIITBA
CJIEKTPOCHEPTii.

IIpencraBien 0630p U ONHMCaHBI
TEH/ICHIIUN Pa3BUTHUS TEXHOJIOTUN yTH-
IM3auuM  Ouorasa € MPOU3BOICTBOM
aneKkTposHeprun Ha nonuroHax ThO.
[Ipoananu3upoBaHbl OCHOBHBIE TEXHO-
JIOTMYECKUE PEUICHUs Ui TPOU3BOI-
CTBa IEKTPOIHEPIUU.

The overview and trends of
the development of the landfill gas
utilization technologies with electricity
production are presented and described.
The major landfill gas utilization
technological solutions for electricity
production are analyzed

I'T — razoBas TypOuHa;

I'TY — ra3orypOuHHasi yCTaHOBKA;

JABC — nBurareib BHyTPEHHETO CTOPAHMUS;
OI' — sanektporeneparop;

Beeoenue

ViydnieHue npakTUKd oOpallleHusl ¢ TBEP.bl-
Mu ObiToBbIMU OTXOAaMHU (THBO) B pa3BUTHIX cTpa-
HaxX HAalEJIEHO Ha CO3JaHUE€ WHTEIPUPOBAHHOMN
CUCTEMBI yIpaBieHus orxozaMu. lIpu stom oc-
HOBHO€ BHHMMAaHHUE YJAEISAETCS YBEJIMYECHHUIO J0JIU
IIOBTOPHOT'O HCIIOJIB30BAHMSI MaTepuasoB, MPOU3-
BOJICTBY 3HEpruu U3 opranuueckoil yactu ThHO c
MOMOUIbI0 OMOJOTMYECKUX U TEPMOXUMHUYECKHX
METOZI0B, KOTOpo€ B EBpOCOI03€ CONPOBOXKAAET-
Csl 3alpeToM Ha 3aXOpOHEHHe OuopasiaraeMbixX
MarepuaioB. B nepapxuu ynpasieHUs ITOTOKaMU
THO HauBBICHIMII TPUOPUTET MPUHAMIECKUT Ipe-
OYTPEKIACHUIO UX 00pa3oBaHUs, Aajee UAYT IO-
BTOPHOE HCIIOJIb30BAHUE W PELMKIUHI OTXOIOB,
OuoJIOTHYEeCKUE METO/Abl NepepaboTKH — KOM-
MOCTUPOBAHNE WU COpa’kuBaHUE, COKUTAHUE WIIH
Jpyrue MeTojbl TepMudeckoit nepepadorku THO,
COIPOBOXAAEMBIE ITPOU3BOJICTBOM JHEPrUM. 3a-
XOpPOHEHHE Ha TOJUTOHAX SBISETCS HEOOXOIH-
MBIM, HO IIOCJIEJHUM 3BEHOM JIaHHOW LETIOYKHU.
OHO Takke MOXET COINpPOBOXKAATHCA IPOU3BOJI-
CTBOM SHEPTHH IPU CTPOUTEIHCTBE CUCTEM COO-
pa U PHEPreTHYECKOro MCIOoNb30BaHUs Ouorasa,
o0pasyrouierocst B Mpouecce Npou3BOJIbLHOIO WU
OpPraHM30BaHHOTO pacmaaa OMOTeHHBIX OTXOOB.

Takum o6pazom, 3axoponenue ThO Ha nomu-
TOHax eIle JoJroe BpeMsi OyleT ocTaBaTbes Ipe-

KI'Y — xorenepanmoHHasl yCTaHOBKa;
MT — mukpotypOunHa;

IIT — mapoBast TypbuHa;

TBO — TBep/bie OBITOBBIE OTXOBI.

MMYILIECTBEHHON MPAKTUKOW BO MHOTHX pPa3BU-
THIX ¥ Pa3BUBAIOIIMUXCS cTpaHax Bocrtoka u 3ama-
na. OObIYHO OHO COMNPSDKEHO € AKOJIOTHYECKUMU
npobiemMamu. B wacTHOCTH, TIPOOIIEMBbI CBSI3aHbBI
C AMHCCHel B atMoc(hepy OCHOBHOTO KOMITOHEH-
Ta OWoraza — MeTaHa, SBISAIOIIETOCS MOIIHBIM
MapHUKOBBIM Ta3oM. llojacuurtaHo, 4To SMUCCHUS
Ouoraza Ha MOJIMIOHaX M CBaJIkax oOecreunBacT
14 % o6mmux BBIOpOCOB MeTaHa Ha 3emie [1].
[IpencraBusieT SKOJIOTUYECKYIO OMACHOCTh U MHU-
rpaiys B OKPYXAIONIYI0 Cpely HEMETaHOBBIX
OpPraHMYECKUX COCIMHEHUW M pacnupoCTpaHEHUE
B TIOJ3€MHBIE BOJABI (PUIIBTpaTa — >KUJIKOCTH, 00-
pasyroleiicsi B pe3ysbrare paslioKeHHs] OpraHu-
YeCKHUX BeIEeCTB B Tejie monurona. OnHUM U3
3¢ (PEKTUBHBIX CIOCOOOB COKpAIICHUS SMHCCHHU
Ouoraza B armoc(epy M yMEHbIIEHHsS 00pa3o-
BaHUsl (QUIbTpaTa Ha MoJuroHax u cpajikax ThO
SBIISIETCS COOp U, B CIIy4ae YKOHOMHUYECKOH I1eje-
COOOpPa3HOCTH, HIHEPreTHYECKOE HCIOIh30BAHUE
ouorasa.

[TepBbie ycTaHOBKH 1O COOpPY M HCIIOJIb30Ba-
Huio 6uorasza u3 ThO mossmimmck B CIIA, mrar
Kamudopuus, B 70-x rogax mpouuioro Beka. Oc-
HOBHOI MOTHBAaIlMEeN IJId MX CO3MaHHs OblIa He-
00XOJTMMOCTh TPEIOTBPAIICHUS 3arpS3HECHUS OK-
pyXarolei cpesibl, a TAaK’Ke YMEHbIIIEHUE BEpOsIT-
HOCTH BO3HHKHOBEHHUS IMOXKAPOB U B3PHIBOB Ha T10-
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nuronax. Ilo3nHee, M0 Mepe MCTOLICHHS 3amacoB
MCKOIIA€MbIX SHEPreTHUYECKUX PECYpCOB U POCTa
CTOMMOCTH IPOX3BOAMMON HA KX OCHOBE DHEPIUH,
3HAYUTEIBHYIO aKTyaJbHOCTh MPUOOPENO JHEp-
reThYecKoe UCToIb30BaHue Ouorasa.

B HacTosiiee BpeMs SJHEpreTuueCcKOe UCIOJIb-
30BaHHE OMOTa3a MPUMEHSETCS BO MHOTHX CTpa-
Hax Mupa. B ocHoBHOM Ouora3 u3 ThO ucmnomns-
3yeTcsl B KauyeCTBE TOIUIMBA I IPOU3BOJICTBA
ANEKTPUYECKON U pexke TeroBol sHepruu. Ilo
JTaHHBIM MEXyHapOIHOTO SHEPreTUYEeCKOro areH-
tctBa [2] B 2008 rogy mpou3BOJACTBO 3JIEKTPO-
sHeprun u3 6uoraza ThO B cTpanax Opranusa-
UM 3KOHOMHUYECKOIO COTPYAHUYECTBA U pa3BU-
tiga cocraBwio 19279 I'Br-u. Nmerorcs Bce
OCHOBAHUS MOJaraTh, YTO C POCTOM YPOBHS IO-
TpeOJIeHUsT U KOJIMYECTBAa OTXOA0B B MHUpE, IMPO-
M3BOJICTBO D3JIEKTPOIHEPTHMH M3 Ouorasa Ha TO-
nuronax ThO Oyner Bo3pacrare. Llenbio nanHoU
CTaTbU SBIISIETCS OLIEHKAa COBPEMEHHOIO COCTOSI-
HUSl U TEHJCHIIMN Pa3BUTHUS TEXHOJOIMU SHEpPTre-
TH4yeckor yrunusanuu ouoraza ThO, a Takxe ux
aHaJu3.

Cocmoanue u meHoeHyuu pazeumus

Ha ceromnsimHuii neHp B MHUpPE JEHCTBYET
6onee 1700 ycTaHOBOK AJisi MPOU3BOJCTBA DJIEK-
TpodHepruu u3 6uoraza ThO c/6e3 yrunuzaruu
TEIJIOTHl. B 1aHHOE KOJIMYEeCTBO HE BOILIMA IPO-
eKThl, I7e Ouoras coOMpaercs M CKUTaeTcsl Ha
(dakene wiIM HCHONB3YeTCS JJs MPOU3BOJCTBA
TerioBol  »Hepruu. OOmas ycTaHOBIIEHHAs
AJIEKTpUYECKass MOIIHOCTh  PAcCMAaTPUBAEMBIX
ycTaHOBOK mpeBbimaer 3,5 I'Bt. Muadopmamms
O KOJIMYECTBE YCTAHOBOK, AJIEKTPUYECKOW MOILI-
HOCTU M 00BEME HMCIHOJIb3yeMOoro Ouorasa mpeni-
ctaBieHa B Tabn. 1. J[aHHble HE SBISAIOTCS HUC-
YEepIBIBAIONMMU, TIOCKOJIIBKY COOpaTh TOYHYIO
nHopMaluio 000 BCeX JIECUCTBYIOIIMX yCTAaHOB-
Kax B MUPE NPEJICTABIISETCS JOCTATOYHO CI0KHOMN
3amaueil. Jlns cOopa uHpopmanuu B AaHHOM pa-
00TE HCIOJIb30BAJIMCh HAIIMOHAJIbHBIE OTYETHI
cTpaH, naHHblie Pamounoii konBeHuust OOH mo
W3MEHEHUIO KJIMMaTa, OTYEThl SHEPreTHUYECKUX
accollMallvid, a TakXKe JaHHble, pa3MELICHHbIE B
CBOOOIHOM JOCTyIle Ha pa3inuuHbix HHTepHet-
pecypcax [3—18]. ITpu 3TOM 3amaua pacmMpeHus

0a3pl JaHHBIX U WX YTOUHEHMS ISl OTIEIbHBIX
CTPaH OCTAETCs aKTyaJIbHOM.

KonnyecTBo ycTaHOBOK Il NPOMU3BOJCTBA
AIIEKTPO’HEPTUU HA Pa3HbIX KOHTHMHEHTAX pac-
IPEENIEHO JTOCTaTOYHO HepaBHOMepHO (puc. 1).
Jlerko ybOeauThcsi, 4TO HaUOOJBINEE KOIUIECTBO
YCTaHOBOK paboraeT B cTpaHax EBpombl. Bropoi
II0 KOJIMYECTBY BHEJIPEHHBIX YCTAHOBOK SIBJIET-
cs CesepHass Amepuka. Cienyer OTMETUTh, 4TO
OTHOCHUTEJIBHO OOJBIIOE KOJIUYECTBO YCTAHOBOK
paGotaer B ABCTpajuu, Ie cucTeMamMu coopa u
HHEPTETUYECKOTO HCIIOJIb30BaHMs Orora3za 00opy-
JTIOBaHbl IPAKTUYECKHU BCE KPYIHbIE TTOJUTOHBI.

OpHako, aHAJIOrMYHOE pPacCHpeleNIeHue Ul
CYMMAapHOU 3JIEKTPUYECKOW YCTaHOBJIIEHHOW MO-
IIHOCTHU BBINISIAUT MHaue (puc. 2). Hanbonbias
YCTaHOBJIEHHAs1 MOIHOCTb IPUXOIUTCS Ha CTpa-
Hbl CeBepHoil Amepuku, a nMmeHHo CIIA, rne
NP MEHBIIEM KOJUYECTBE YCTAHOBOK HUX €/IH-
HUYHAsl MOIHOCTh CYILECTBEHHO BbIIIE. JTO 00-
CTOSITENTLCTBO MOYKHO TOSICHUTH OOJBIINUM KOJIH-
YECTBOM OpPraHMYECKUX OTXOJI0B, BHIBO3UMBIX Ha
nosuronsl ThO u, Kak ciencreue, pa3Mepamu ca-
MUX IOJIMTOHOB.

Hecmotps Ha TO, 4TO HEKOTOpBIE MEPBHIE yC-
TaHOBKM Ha CTapbIX IOJIUTOHAX YK€ BBIBEICHBI
U3 JKCIUTyaTaluy, o0Iee KOJIMYeCTBO YCTaHOBOK
B CIIIA u B memom B ctpanax CeBepHoll AMepu-
KU IIPOJIOJKAeT Bo3pacTarh (puc. 3, a). 1o cBi-
3aHO C TE€M, YTO B 3TOM AKTUBHO TI'€HEPUPYIO-
men orxonbl ctpane B 2007 romy 54 % TbHO
BBIBO3WJIMCh Ha IIOJIMTOHBI, IpU 3TOM of1iee
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Puc. 1. Konuuecmeo ycmanoeok
Ha PA3HBIX KOHMUHEHMAX MUpda.
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Tabn. 1. KonmuuecTBO yCTaHOBOK JIJisi TPOU3BOACTBA AIeKTposHepruu B Mupe Ha 2010 . [3—18]

Crpana KosmmuecTBO yCTaHOBOK | YcTaHOBJIEHHAs! MOITHOCTD Pacxon 6uoraza
LIIT. MBrT TBIC. M>/4
CeBepHasi AMepuka
Kanana 19 115,0 57,5%*
Mekcuka 1 5,0 2,0
CIIA 483 1615,1 687,1
IOxnas Amepuka
bpaznims 2 43,7 22,0
Kocra-Puka 1 3,7 2,5
Espona
ABctpus 21 18,7 7,6
benbrus 10 14,7 7,0*
Benuko6putanus 202 450,2 213,3%*
I'epmanus 330 250,0 118,4*
l'ommangus 47 62,0 26,6
I'perus 2 28.8 13,7*
Jlanus 25 22,0 5,9
WNpnanaus 12 29,5 14,0*
Hcnanms 14 36,0 20,7
Hranus 194 298.,0 149,0*
JlarBust 3 5,9 2,8%
Hopgerus 41 28.0 13,3*
ITonpmra 73 38,0 18,0%*
CnoBenust 4 3.8 1,8*
OUHIISTHIUS 12 3,1 3,4
OpaHuus 71 30,0 12,4
Yexus 61 23,0 10,9*
[IBelinapus 7 7,0 3,0
IIBerus 7 3,1 1,5%
XopBatus 1 2,0 0,9%
DCTOHUS 1 1,7 0,6
Adpuka
IOAP 2 5 2,4
Azus

I'oHKOHT 6 32,1%* 15,2
N3paunnp 1 2,0 1,0
Kurai 12 54,9 33,9
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KH/IP 1 2,1 1,0

Tannann 1 1 1,4

Typuus 6 48.0 12,4

IOxHnas Kopes 2 51,5 23,2
ABcTpanus

ABcTpanus 63 166.,4 83,2*

Bcero B mupe 1738 3501,0 1582,6

Ipumeuanue: * — pacuemmusvie dannvie 05 buozasza ¢ 50 % codepoicanuem memana u 1eKMpPUYECKUM

KIIJ[ snepeemuueckoti ycmanosxu 40 %.
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Puc. 2. Cymmapnasa mowynocme ycmano8oK
0/13 NPOU3600CMEA IJ1IEKMPOIHEPLUU.

koianuectBo ThO coctapnsiimo 250 maH. T. [19].
CymectByromasi AUHaAMHUKa pPa3BUTUS (CpeaHUMN
pocT Ha 12 % B rox 3a mocieaHue OATh JeT [S])
onpexaensier Beayuyw poiabr CHIA B pa3Butumn
TEXHOJIOTUM coopa 1 yTuiIM3auu ouorasa.
OnnoBpemenHo ¢ pazsutuem B CIIA, B 80-¢
1 90-e roJpl aHAJIOTUYHBIE YCTAHOBKY BHEAPSIUCH
B eBporeiickux crpanax [6—15]. JImgupyromumu
ctpanamu Obutn BenuxoOpuranus, ['epmanus un
Uranusa. MakcuMmaibHOE BHEAPEHUE OTMEYAIOCH
B Hauyasie 2000-x rogoB (puc. 3, 6). Ho, mocne mo-
SIBJIEHUSI U BBOJAA B JeuctBue Jlupexkrusbl EBpo-
neiickoro Coroza (Directive 1999/31/EC), B xo-
TOpOM OMpefeNieHbl IUIaHBI MO0 TOCTEIIEHHOMY
YMEHBIIECHUIO U TOCIEAYIOIEMY OTKa3zy OT Bbl-
BO3a OPraHUYECKHX OTXOJI0B Ha moymronsl ThO,
KOJIMYECTBO YCTAHOBOK JIJIsi TIPOM3BOICTBA DJIEK-
TPOIHEPTUH, 3aMyIICHHBIX B TEUCHUE rOfla, HA4YaJio
HEU3MEHHO CHIXaThCs. OUeBUIHO, YTO ITO CBSI3a-
HO C TeHJICHIIMEN YMEHbIIICHUs BbIBO3a OMOpasia-

raeMbIx ThO Ha nmonmuronsl. OgHako, CylIIeCTBYIOT
OTpe/ieJIieHHbIE PETHOHAbHbIE OCOOCHHOCTH, B
YaCTHOCTH, MOXKHO BBIJIETIUTH JBa €BPOIEHCKUX
pEruoHa, pa3BUTHE B KOTOPBIX OTIIMYAETCA APYT OT
Jpyra: CTpaHbl HEHTPAJIbHON U CEBEPHOU EBpOIIBI
U CTpaHbl I0I0-BOCTOYHON EBpOIEBI.

Crpanbl neHTpaJibHOM M ceBepHOl EBporsl,
BBITIOJIHSIS CBOM 00SI3aTENIbCTBA B PAMKaX MPHUHS-
TON JIUPEKTHUBBI, COKPAIIAIOT BHIBO3 OpraHUYeC-
KMX OTX0A0B Ha nonuronsl ThO. Dto mpuBogut
K YMEHBIICHUIO KOJIMYECTBA HOBBIX YCTaHOBOK.
Hanpumep, B Benukobputanum, ctparteruss B
o0JacTu ympaBJICHUS OTXOJaMU HAlpaBlieHa Ha
CTUMYJIMpOBaHHUE TeXHonorui mepepadorku ThO,
COKpAIAIOIUX 00hEMbl OPTaHUKH, TOTAAIONTUE
Ha nonuronsl [20]. Hecmotps Ha TO, 4TO mOMIS
MOJIMTOHOB B CTpykType mnepepadborku THO oc-
TaBasach BbICOKOU (56 % B 2007 rogy no JaHHBIM
[21]), mpupoCT KOJIMYECTBA YCTAHOBOK JUISl MPO-
M3BOJICTBA DJIEKTPOSHEPIMM B IIEJIOM B CTpaHe,
HaunHast ¢ 2005 roma, ymeHbIIaiCs B CPEAHEM
Ha 2 % B rox [7]. B cBoro ouepens, B ['epmanuu,
HaunHas ¢ 2005 roma, BBIBO3UTH HeoOpabOTaH-
Hble OTX0Abl Ha nonuronsl ThO 3ampemieHo 3a-
KOHO/IATeNbCTBOM [22], B pe3ynbTare ToJabko 2 %
nepBoHadajibHOro noroka ThO momnagaer Ha mo-
JUTOHBI. JTO MNPHUBOJUT K COKPAIICHHUIO KOJIU-
YECTBAa HOBBIX IMOJIUTOHOB M MOCTEIEHHOMY 3a-
KPBITUIO CTapbIX, U KaK CJIEICTBUE, YMEHbBIICHHUIO
KOJINYECTBA HOBBIX YCTAHOBOK.

AHaJIOTHMYHBIE TEHACHUWH HMEIT MECTO B
ctpanax cesBepHor EBponbl. Hampumep, B IlIBe-
LIMH, TJIe Ha TTOJMTOHBI nonagaeT Toiabko 4 % ThO,
€XKErOJHOE CTPOUTEIBCTBO HOBBIX YCTAHOBOK 3a
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Puc. 3. 000601t npupocm u oduiee Koauuecmeo yCmaHoB80K 0 NPOU3B00CMEA INEKMPOIHEPZUU.

MOCIEAHUE AeCATh JIeT He npeBbimaet 1-2. Cie- TonbKO HAa 7 MPOU3BOAUTCS JJIEKTPUUYECKAs DHEP-
IyeT OTMETHUTh, YTO B 3TUX CTPaHAaX YCTaHOBKM rus [9].

JUISl TIPOU3BOJICTBA DJIEKTPOIHEPTUU BHENIPSIOTCS EQMHCTBEHHBIM  €BPOINEUCKUM  PETHOHOM,
pexe, ueM B apyrux ctpanax EBponbl. Tak, B [lIBe- r11e HabGmomaroTcs OBICTpBIE TEMITBI BHEAPECHHS
uuu U3 57 NEeHCTBYIOIINUX YCTAHOBOK, 10 OLEHKAaM, YCTAHOBOK [IJIi IPOU3BOJCTBA 3JIEKTPOIHEPTUH,
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SIBJISIFOTCSA  CTpaHbl 1Oro-Boctoka EBpombl. MHO-
TUE CTPaHbl JAHHOTO PErMOHA B TEUEHUE MOCIEI-
HUX JIECATH JIeT cTainu wieHaMu EBpocoro3a u
oOpenu HOBBIE 00s13aTEILCTBA, B TOM YHCIE, B
oOnacTu ympaBjieHHUs OTXOJaMH U PEKOHCTPYK-
MU CTapblX NOAUIOHOB. OIHUM U3 JIMIEPOB
sBisiercss [lonmbma, 1€ €XKErogHbld MPUPOCT
KOJIMYECTBA HOBBIX YCTAaHOBOK JUISI MPOU3BOJI-
CTBa JJIEKTPOIHEPIMU 3a IOCIEIHUE IATh JIET
coctaBui B cpenHem 14 % [13].

TexHonornyeckue pemeHuss s MNPOU3BOA-
CTBa JJIEKTPOAHEPIUU M ONBIT HMX BHEIPEHUS,
oTpaboTaHHblE B pPa3BUTHIX cTpaHax EBpombl u
CeBepHOil AMEPUKH, HAXOASAT CBOE NMPUMEHEHUE
B CTpaHax BOCTOYHOM A3zuu, ocobenHo Kurtae n
IOxnoi1 Kopee [4]. Exxerognslii mpupoCT KOJIU-
YeCTBa YCTAHOBOK JUISl MPOU3BOJCTBA JIIEKTPO-
SHEPruu B 3TUX CTpaHax 3a MPOLIEAIINE MATh JIET
cocTtaBuia okono 26 % (puc. 3, B). B ocHOoBHOM
3TO pa3BUTHE CBSI3aHO C peaju3alueil MpOeKTOB
B pamMkax mexaHuszMa Ywucroro Paszsutusa Kuor-
CKOT'0 MPOTOKOJA.

B crpanax IOxnoit Amepukun u Adpuku
TAKKE CYIIECTBYIOT OTJIEJIbHBIE MPUMEPHI peaju-
3alMM MPOEKTOB B paMmkax Kuorckoro IIporokona.
[Ipu 3TOM coOpaHHBIN OHMOTa3 OOBIYHO CIKUTACTCS
Ha (paKeTbHBIX YCTAHOBKAX a, B HEKOTOPHIX MPOEK-
Tax IPEeIyCMOTPEHO MPOU3BOICTBO IEKTPOIHEP-
ruu (puc. 3, 1, 1). OCHOBHBIM CTHUMYJIOM Pa3BUTHUS
MOAOOHBIX MPOEKTOB TAKXKE SIBISIOTCS JEHCTBYIO-
M€ PBIHKHU YITIEPOAHBIX KPEAUTOB [4].

B ABgBcrpanuum mnpouM3BOACTBO 3JIEKTPOIHEP-
T'MH yCTaHOBKaMHU, Hcronb3ytomumu o6uoras ThO,
pa3BuBaetcs, HaunHasa ¢ 1985 roga [18]. Cpegnuii
€XKETO/IHbIM MPUPOCT KOJINYECTBA HOBBIX YCTAaHO-
BOK Ha KOHTUHeHTe coctaBisieT 10 % (puc. 3, e).
DTO pa3BUTHE BBI3BAHO T'OCYaPCTBEHHOM MOJIUTHU-
Koii, koTopas B 90-x romax Oblia OpUEHTHpPOBAHA
Ha YMEHBIIEHHE BO3/AECUCTBHUS IIOJUIOHOB Ha
OKPY’KaIOIIYIO Cpeny, a B IOCIEIHEE BpeMs — Ha
YMEHBIIECHNUE BBIBO3a OPraHUYECKUX OTXOJOB Ha
MIOJINTOHBI AHAJIOTUYHO E€BPONEHCKUM TEH/CH-
uusM [23]. B Hacrosiiiee BpeMsi OMOra3oBblil phI-
HOK B CTpaHE MPAaKTHYECKU HAachIeH. MOoXHO
OXUJaTh, YTO BHEJPEHUE HOBBIX YCTAHOBOK JUIS
MIPOU3BOJCTBA AJIEKTPOIHEPTUU B CTpaHe Oyner
3aMEeJISThCSL.

Texnonozuueckue peuieHusn
01 NPOU3800CMEA INEKMPOIHEP2UU

CoOpaHHbIIl Ha CBaJIKaxX W MOJMTOHAX Ouoras
MOCJIE MPEIBAPUTENBHON OYUCTKUA MOXKET I0/a-
BaTbCsA B PaA3JIMYHBIC YCTPOMCTBA ISl TPOU3BOJI-
cTBa 3JeKTpo3Hepruu. CylIeCTBYET HECKOJBKO
OCHOBHBIX TEXHOJIOTHM, JIOCTUTIIHUX KOMMeEp-
YeCcKoro ypoBHs. VX mpuHATO KiaccupuIMpoBarh
B 3aBUCUMOCTH OT THIIA TEIJIOBOIO ABUIATES.

HaubGonpmiee pacnpocTpaHeHue MONYyYHIN
neurarenu BHyTpeHHero cropanusi (JBC): razo-
BbIE U ra3zonusenbHble. Tak, Hanpumep, B CHIA u3
483 yCTaHOBOK [JIs1 MPOU3BOJCTBA AIEKTPOIHEP-
rum u3 ouorasza 377 yctaHoBok coctaBisior [IBC,
B ABcTpasnu u3 63 ycranoBok — 60 JIBC [5, 18].
DnexTpuyecKkasi MOUHOCTh €IUHUYHOIO JABUIaTe-
7151 HaxonuTces B auama3zone oT 0,3 1o 2 MBT. VYera-
HOBKH Oojbiioit MomHOoCcTH (1...2 MBT) yarme
ucnosnb3ytorcsa B crpaHax CeBepHOU AMEpUKH U
ABctpanun, MenbIei momHoctu (0,3...1,0 MBT)
— B cTpaHax EBpomnsl.

[IpocrTeiiiias ycTaHOBKa NPEACTaBISIET COOOM
JBC, coenuHeHHBIN ¢ 3nekTporenepatopom (1)
Ha ogHOM Baily. [Ipou3BeneHHass EKTPOIHEPTUs
MOYKET MOTPEONIAThCS HEMOCPEACTBEHHO Ha IIO-
JUTOHE WM TofaBaThcsl B 0OIIyI0 ceTh. boiee
KOMIIJIEKCHBIM TOJAXOJ peau3yeTcsl B KOIeHepa-
uuonHblx ycraHoBkax (KI'Y) na ocnose /IBC.
B Takoil ycTaHOBKE TEIJIO JBUTATENsl JOMOJHU-
TEIBHO YTUIU3HUPYETCA C IMOJIYyYEHHEM IOJIE3HOU
TEIJIOBOM SHEPruu, YTO CIOCOOCTBYET yBeIWYe-
HUIO KO3(DPUIIMEHT HCIOJIb30BAHUS TOILIMBA /10
90 %. Haubonee wacro KI'Y wucnonesytorcst B
ctpanax Esponsl. Hanpumep, B [danum KI'Y
cocTaBisioT 45 % OT 00IIero KoJu4ecTBa ycTa-
HOBOK Il TIPOM3BOACTBA 3JIEKTPOIHEPIUH, B
Ounnanauu — 75 %, B 1o Bpems B CILIA — Tonbko
3%1[9, 12, 15].

MeHnpliee pacrnpoCTpaHEHUE IOMYyYHIIU Ta-
30Bble TypOuHbI (I'T), anexTpudeckas MOIIHOCTh
KOTOpPBIX OOBIYHO cocTaBisieT He MeHee 4 MBT.
OT0, KaK MpaBUjIO, MPOCTHIE YCTAHOBKU B COCTa-
Be I'T u OI' — razoryp6unnsie yctanoBku (I'TY)
i 0ojiee KOMIUIEKCHBIE TEXHOJOTUU C HCIIOJb-
30BaHueM ['TY COBMECTHO ¢ KOTIaMHU-yTHIM3a-
TOpaMHU BBIXJIOMHBIX T'a30B, MAapOBBIMU TypOUHa-
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Mmu (IIT) n Heckonbkumu Ol [locnennuii BapuaHT,
MOJYYMBIIUN Ha3BaHWE KOMOWHUPOBAHHBIN LIUKI
(K1), mo3Bomnsier yBenuuuTh 3((HEKTUBHOCTD BBI-
pabotku snekrposneprun 10 50 %. I'T ueneco-
00pa3HO HCIIONB30BaTh MPHU pacxoaax Ouorasza He
menee 1000 m*/uac. Ouu Golee CIOKHBI TIPH IIPO-
EKTUPOBAHUU M SKCIUTyaTallud YEM YCTaHOBKHM Ha
ocHoBe /IBC u TpeOyrOT OTHOCUTEIBHO CTaOMIIb-
HBIX [1APaMETPOB I10 COCTaBY M pacxoy TOIIUBA.

I'TY, obopynoBaHHbIE BOAOIPEUHBIMHU KOTJIA-
MU-YTUIN3aTOpamMH, MOTYT BXOAUTh B cocTaB KI'V.
B nocnennee Bpems ucnonssytoresa I'TY mamon
MorrHocTH (10 0,1 MBT), Tak Ha3bIBa€MbIE «MHK-
Torypouae»y (MT). OHU mnpeAcTaBIsAOT CcoOO0M
MOJIyJIbHBIE YCTPOMCTBA OTHOCHUTEIBHO MaJIbIX
pasmepoB. Ho, HecMOTpsl Ha psa NPEUMYIIECTB,
B YaCTHOCTH, KOMIIAKTHOCTh, MT moka He Hauum
HIMPOKOTO MPUMEHEHUS. DTO MOKHO MPOCIEANUTD
Ha npumepe CIIA, rne u3 483 ycTaHOBOK IS
IIPOU3BOJICTBA ANEKTPOIHEPTUU JHIIb 29 yCTaHO-
BOK mpenctaBisitor coboit ['T, 13 — MT, 5 — Kl u
10— KI'Y na ocnoBe I'T [5, 24].

Hcnonb3oBanue Ouorasa B MapoBBIX KOTIAX,
paboraromux mnapamwiensHo ¢ IIT u 3I, Bcrpe-
YyaeTcsl B €AMHMYHBIX CIIydasiX. DTO OObSICHSET-
csi OOJNBIION 3JIEKTPUUECKON MOIIHOCTBIO TaKHX
yCTaHOBOK, KoTtopas coctasiser 20...30 MBT.
[Ipumepamu Takux yCTaHOBOK SIBJISIETCS] yCTaHOB-
ka Ha nojurone [lysuts Xumic, CIIA, u yctaHoB-
ka Ha nosmrone CynoksoH, IOxnas Kopes, anek-
TpU4eCKoi MOITHOCTRIO o 50 MBT [4, 5]. dpyrue
YCTAaHOBKM I TIPOM3BOACTBA 3JIEKTPOIHEPTUU
(ToruMBHBIE 37€MEHTbl U aBurarenu CTUpINHTA)
HaxOAATCA HA JEMOHCTPALIMOHHOW M PAaHHEW KOM-
MEPUYECKOM CTaJMM U HCIOJIB3YIOTCS B MPOEKTaX

cobopa 1 yTuiIM3anuu Ouorasa B €IMHUYHBIX CIIYy-
qasx.

C TOYKM 3peHMs 3KOJIOTHH, HMCIOJIb30BAaHUE
Ouora3a B YCTaHOBKAaX C pPa3IMYHBIMU TEIIOBbI-
MU JIBUTaTeIsiMH TNPUBOJAUT K YMEHBILECHUIO
sMHCCUi B aTMoc(epy MeTaHa, BTOPOTO IO 3Ha-
YUMOCTH TMAapHUKOBOIO Ta3a Mocje YIIEKUCIIOTO.
OnHako, B pe3ylbTare CropaHus METaHa B pac-
CMOTPEHHBIX YCTaHOBKax 00pa3yloTcs BpEIHbIE
BBIOpOCH! OKcHI0B a3oTa (NO ), okcuza yriepozia
(CO), oxcunos cepbl (SO ) U Caxu, KOTOpbIE
MOTYT HAaHOCHTbH ymiepO okpyxaromieil cpene. B
TabJs. 2 MpencTaBieHbl JaHHBIE O BEJIMYMHE BbI-
OpOCOB BpPEIHBIX BEUIECTB IMPOU3BOAUTENEH He-
KOTOPBIX W3 Hauboliee YacTo HCIOIb3yEeMbIX
YCTAHOBOK JUIsl TMIPOU3BOJCTBA 3JIEKTPOIHEPTUU
n3 6uorasza ThO [25-27].

[IpuBeneHHBIE JJTaHHBIE IOKAa3bIBAIOT, YTO
CPaBHHUTEJIbHO OOJbIIME BBIOPOCHI  BPETHBIX
BEIIECTB HA €IMHUILY IPOU3BEACHHOH 3JIEKTpO-
sneprun popmupytorcs B JIBC, 4To MOXKeT mpu-
BOJIUTh K OTPAaHUYEHHMIO HCIIOJIb30BAHMUS ITHX
YCTAaHOBOK B OTAEJBHBIX CTpPaHax, WIH HEOOXO-
JUMOCTH CHWKEHHS BBIOPOCOB C TOMOIIBIO
JIOTIOTHUTENBHBIX yCTpoicTB. Heobxoaumo mnom-
HUTb O TOM, YTO B OMOrase MOTyT NPHUCYTCTBO-
BaTh B HE3HAUUTEJbHBIX KOJUYECTBAX OPIaHU-
YECKHe COEAMHEHMs (HampuMmep, CEpPOBOAOPOI,
aMMMaK, apoMaTU4YeCKue YIIEBOJAOPOAbI U Jp.),
COKUTaHHE KOTOPBIX MOXKET MPUBOIUTH K 00pa3o-
BaHUIO JTOTIOJTHUTENbHBIX BPEAHbBIX BEILIECTB.

TunuynHas ynenabHass CTOMMOCTb YCTAHOBOK
JUIS IPOM3BOJICTBA IEKTPOIHEPTUH ¢ OHUorasa mo
JTaHHbIM [28] mpuBeeHa B Ta0I. 3.

BunHo, uyTo B quana3oHe NpUBEICHHBIX MOLI-

Tab6mn. 2. PacueTHble BETUYMHBI BHIOPOCOB YCTAHOBOK JIJIsl IIPOU3BOACTBA AIIEKTPOIHEPTHH [25-27]

[TpouzBonuTenb ML JIBC GE I'T MT
mfm egm Jenbacher JMS Solar Capstone
[Tapametp P 312 GS-B.L Centaur 40 CR65
MOIIHOCTh YCTaHOBKU KBt 500 3000 60
Oxcnper azora (NO ) /KBt -4 1,49 0,73 0,21
Oxkcun yrnepona (CO) /KBt -4 2,72 0,90 1,81
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Tabmn. 3. TunuuHble yeabHbIE CTOMMOCTH YCTAHOBOK JIJIsl IPOM3BOACTBA 3JIEKTPOIHEpTrU [28]

HpOI/IBBOI[I/ITeJ'IL Enyuanner I[B C I'T MT
[TapameTp HU3MEpPEHUs
Jlnana3zoH MOIIIHOCTH YCTAHOBOK KBT3JI 100...5000 | 5000...25000 30...100
VnenpHas KamuTajlbHAsi CTOUMOCTh $/KBT3H 1500...900 1000...860 3500...3000

HOCTEN yCTaHOBKM Ha ocHOBe MT xapakrtepusy-
I0TCS HAMBBICHIEH YAEIBbHON CTOMMOCTH, a MOA3TO-
My penko ucnoinb3yrores. [lpu yBennuenun mMom-
HOCTH 3KOHOMHYECKOE MPEUMYILECTBO HUMEIOT
yctaHoBku Ha ocHoBe JIBC u Tonbpko mpu 60b-
HIMX MOUIHOCTSIX, KOTOPBIE IOJIyYalOTCsl B PE3Yilb-
TaTe yTUIN3ALMK OOJBIIOTO KOJUYecTBa OMorasa,
YTO BO3MOXKHO TOJIBKO HAa KPYIHBIX IOJIUTOHAX,
1e1eco00pa3HO BHEAPATH YCTAHOBKM Ha OCHOBE
I'T.

Buiteoowt

B mupe HacuutsiBaercs 6osnee 1700 ycraHOBOK
JUI TIPOM3BOJICTBA BJIEKTPOIHEPruH H3 Ouorasa
TBO o6mei momHocTEIO 3,5 I'BT. Bonbimas yacte
YCTaHOBOK paboTaeT B pa3BUTHIX cTpaHax EBpo-
Ibl, HO HamOOJbIlIas TeHEPUPYIOIIAs MOIIHOCTb
MpUXOAUTCS Ha cTpaHbl CeBepHO AMEPUKH.

VYBenuueHue KoJu4ecTBa HOBBIX YCTaHOBOK U
X CyMMAapHOH 3JIEKTPUYECKONM MOIIHOCTH IpO-
ucxoaut 3a cuet ctpaH CeBepHoit Amepuku, Boc-
TOYHOM EBpomnbl M HEKOTOpBIX cTpaH Asuu. B
EBpomne Takoe pa3BUTHE CBA3aHO C peanu3aluen
9KOJIOTUYECKUX IPOrpaMM B CTPaHax — HOBBIX
uneHax EBpomnerickoro Corosa, a B cTpaHax A3uu
n oruactu lOxHoi u LleHTpanbHON AMepuku
C peanu3alMeld MPOEKTOB B paMKax MeXaHU3Ma
Yucroro Pa3zsutus Knorckoro nporokoiia.

JUia mpou3BOACTBA AIIEKTPOIHEPTUU U3 OHO-
ra3a HCIOJIb3YIOTCSI TEXHOJIOTMYECKHE DPEIICHUs
Ha OCHOBE pAa3JIMYHBIX TEIUIOBBIX JIBUraTeleH.
OHepreTnyeckrue M SKOHOMHUYECKHE I0Ka3aTelu
ycTaHOBOK Ha ocHoBe JIBC obecrnieunBaroT ux J10-
MUHHPYIOLLYIO POJb. YCTaHOBKHM Ha ocHoBe [T
BO3MOKHO MCIIOJIB30BaTh IIPU HAJIMYUU JOCTATOY-
HO OoNpIIOTO KOMMuYecTBa Ouorasa. IlepcrexTus-
HO€ ucnonb3oBanue MT, UMeromMX psifi TEXHUYE-
CKHX Y DKOJIOTUYECKUX IPEUMYLIECTB, 3aTPYIHEHO

13-32 BBICOKOW Y/I€IbHOM CTOMMOCTH.
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