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BBenenue

Jnst  OONbIIMHCTBA NPOMBIIUIEHHBIX M TPAHCIOPTHBIX MPEANPUATHN Tema
YTUJIU3alUU OTXO/J0B OJHA M3 OCTPbIX U 371000JHEBHBIX. 3/1€Ch MBI OyJIeM TOBOPHUTH 00
yTHIM3AIUU OTPaOOTaHHBIX JIBUTATEIbHBIX Macell (THIPaBIMYECKHe, MOTOPHBIE Macia 10
S50SAE u TpaHCMHCCHOHHBIE XUAKOCTH), naiee mo Tekcry OmM. 1lo coBoKymHOCTH
CBOMCTB K HUM OTHECEM HEKOHJMIIMOHHBIE TU3TOIUIMBA U PACTUTEIBHBIC MACIA.

VYTunuzauus TOIUIMBHBIX OTXOJOB JUIsi OOJBIIMHCTBA MPEANPUATHH — 3TO
npoOiema, Joporas B (UHAHCUPOBAHUM COJAEpPXNAHUS IIYHKTOB cOOpa, XpaHEHHS,
TPaHCIOPTUPOBAHUM, TepepadoTku W oTxkwura. [locie ynpasnHeHHUs >HEProHaI30pPHBIX
CTPYKTYp CHUTyalMs YCyryoOmwiach B CBS3M C YyTparod €AUMHOTO KOHTPOJIS 3a
JKCIUTyaTalel o00pyI0BaHUS U 3a MCIOJIb30BAHMEM TOIUIMB M TOIIMBHBIX OTXOJIOB Ha
oObekTax. YacTuyHo 3TU (PYHKIIMM B3sUIM HA ceOsi pa3Hble BEOMCTBA, HO, Kak B Poccuu
BOJIUTCS, «a BO3 M HBIHE TaM.

HesnaunrensHas yacte OTM cxuraercss B Majo NMPUCHOCOOIEHHBIX KOTEIbHBIX U
neyvax, a 6osibmast yactb OTM ciauBaeTcs B BOJOEMbBI U B KAaHAIM3ALMIO, HA TTOYBY U, AAXKeE,
pacmnbuIsieTcs B atMocdepe, 4eM HaHOCUTCSI HEOIEHUMBIH dKoorudeckuid yuiep0. Tonbko
necstas 4actb OTM moTpebiisercs XUMHUYECKUM IPOU3BOJCTBOM, Hampumep, is
W3TOTOBJICHHSI COJIMJIOJIOB W BTOPOCOPTHBIX Maces, KOTOPBIE YK€ MAJIONPUMEHUMBI B
TEXHHUKE U TAKXKE MMOJJIEKAT yTUIN3ALHH.

Onnako, OTM — 3TO BHJ BBICOKOKAJIOPUUHOTO TOIUIMBA W TaKOM pecypce
1eJ1eCO00pa3HO MAaKCUMAaJIbHO MCIOJIb30BaTh HA MECTaX B TEIJIOPHEPIeTHUYECKHUX LENSX,
TeM Oojiee YTO COBPEMEHHbIE TEXHOJOTHUU MO3BOJIAIOT S(PPEKTUBHO M SKOJOTUYECKU
YUCTO €ro CXKUraTh. B Halle BpeMsi HET TEXHUYECKUX MpOOJEeM B COKUTAHWU TOILUIUB:
TEXHOJIOTHH ITO3BOJISIIOT CK€4Yb BCE, UTO TOPUT U TPYAHO noanaércs ropenuro. C npyroit
CTOpPOHBI MPOOJIEMBI, MBI PACCMOTPUM BOIIPOC O TOM, Kak d(PPEKTUBHO MbI CKUTAEM ITU
BHJIBI TOIUIMBA M HACKOJIBKO ITOJIE3HO MBI HCIOJIB3YEM 3TOT PECYPC M TEIUIO, ITOJYYEHHOE
OT €ro CXXuraHusi. JTOT Marepuan Uil TeX, KTO YMEET CUUTaTh JACHBIM W pEIaTh

peanbHbIe TPOOJIEMBI.



Cnpaska 1

[To omnenkam cnenuanuctoB CIIIA exerogHoe norpebieHHe TOJBKO MOTOPHBIX
Macell B MUpE MpeBbimaeT 42 MIIH. BECOBBIX TOHH, T.e. NMpUMepHO 60 MIIH. TOHH B
ycloBHOM TorumBe. M3 HuX Tonbko uverBepras 4dacth (10-12 MuiH. BECOBBIX TOHH)
UCTIONIb3YETCsl MOBTOPHO, TMepepadarbiBacTcsi uiau cxkuraerca. [Ipuuém, BeIpaboTaHHBIE
Macia, 4To Mbl onpenensieM kak OTM, UMET KaJOPUIMHOCTh BBIIIE YIUISl, AU3EIbHBIX U
Ma3yTHBIX TOIIMB U npeBbimaroT 10000 kkan/Kr, YTO IPeICTaBIsSET BHICOKYIO TOIIMBHO-
DHEPTEeTUYECKYIO LIEHHOCTh: IPU OTKHre 3,4 Kr aBToMacia Belaensercs 34,6 KKayl Tera.
g cpaBHEHUSA:

- NIU3eJIbHOE TOIUTMBO uMeeT KanopuitHocTh 33500-34000 k/x/nutp,
- pacTuTenbHble U oTpadoTannbie Macia — 33500-35000 k/[x/muTp.

B toxe Bpems, 1 (oauH) TUTp OTPabOTAHHOIO Macia, pacCEIHHOIO B MOYBE, JENaeT
HenpuroHbiM Uit muThst OT 100 mo 1000 TOHH TPYHTOBBIX BOJ, YTO MPEACTABIISIET
cepbé3Hyro omnacHocTb. bonee 40% MOBEPXHOCTH BOJHBIX MyTEW B MHUpPE, MO OLEHKaM
9KOJOTOB, 3arpsA3HEHO M TMOKPBHITO IUICHKOHM MCHOJb30BaHHBIX MOTOPHBIX Mace.
OnacHOCTh Macell He TOJIBKO B UX SIIOBUTHIX CBOMCTBaX, HO M B CIIOCOOHOCTH CO3JaHUS
OJIaronpUATHON Cpeibl AJIs1 YCKOPEHHOTO PA3MHOKEHHUS ONAaCHBIX OaKTepuil.

B Poccun B 2004 roay norpedieHrne cMa304HbIX Macea NpHOIU3UIOCh K 7,7 MIIH.
BECOBBIX TOHH, NPU ITOM COOpaHO TOJBKO 1,7 MIIH. TOHH, @ PEr€HEPUPOBAHO M3 HUX

npumepHo 15% (255 Teic. TOHH), yTO cocTaBiseT 3,3% OT ux 00111ero noTpedICHuUs.




OueHka pbIHKA

AHau3 cBeJeHUN HHPOPMAIMOHHO-AaHATUTUYECKUX U DHEPreTUYECKUX MOPTAJIOB
marketing.ve, energospace.ru u neftegaz.ru, snexkrponnoii miomanku NGE.RU, manabIX
crennanu3upoBaHHbix MHCTUTYTOB «[ MITPOHUUI'A3» u «BHUUW mno mnepepaborke
HedT» U ['ockomcrara P® mokaseiBaer: 006éM OTM B Poccun moctur 10 mutH. TOHH B
roJl B yCJIOBHOM TOIUIMBE, 4TO cooTrBeTcTBYeT 70 muH. I'kanm Temna (81,4 mupa. kBrtu).
Tonbko B MockBe 3a roj ckamauBaeTcss 10 150 ThIC. BECOBBIX TOHH OTPaOOTaHHBIX
aBTOMOOMIBHBIX Macen. C pa3BuTHEM SKOHOMUKH cTpaHbl, K 2010 rogy 3ToT 00bEM Macen
yBEJIMUUTCS MpUMEpPHO 1,5 pasza (B pa3BUBAIOIIMXCS MErarnojucax — He MeHee 4eM B 2
pasa), mpuyeM pedb UJET O TOIUIMBE, KOTOPOE HE TOJBKO HEI(P(HEKTUBHO UCIIOIB3YETCS,

HO M HAHOCHUT BPEJl OKPYKAKOILIEH Cpelie.

Jlnst cpaBHEHMsI NpPUBEIEM pE3YJbTAaThl OLIEHKM TEIUIOBBIX IOTEPh B CHCTEMAX
teriocHaOxkeHust XKKX crpansl u3 onmybnukoanHoit Ha caiite POCTEIUIO «Crpaterun
noBbIlIeHUs 3HeproddpdexruBHoctu B POy, Boimonnennon OAO « BHUIIN»Hepromnpom»
(r.MocksBa) o ganubeiM ['ockomcTtata P® na 01.07.2007 rona:

- peanu3yemblil MoTeHIMan sHeprocoepekenust Bceil Poccun Ha mcrounnkax KKX
(koTtenbHBIE) OmMEeHEH B 34,2 MIIH. TOHH y.T. U3 (aKTHUECKHX IOTEpPh TOIUIMBA Ha
KOTENbHBIX 51,3 MIIH. TOHH y.T. (0€3 y4eTa dJIeKTPUIECKON COCTaBIISIONICH );

- NOTEPU TEIJIOBOM 3HEPTrUU B TEIJIOBBIX CETSIX KOMMYHAJIbHBIX KOTENbHBIX PD B
2006r. cocraBmiu 120,3 muH. I'kan (unm 17,2 MIH. TOHH y.T.). AOCONIOTHOE 3HAYE€HUE
BEJIMYMHBI HHEprocOeperaroniero MoTeHIMala B TeIoBbiXx ceTsix P® wnaxomutcs B

untepBaiie ot 28,0 maH. ['kan go 57,4 muH. ['kan (B npeaenax 4,0+8,2 MJIH. TOHH Y.T.).

CpaBHuM Tapu@dbl Ha TEIIO M3 TOrO K€ MCTOYHMKAa HHPOpPMALMU: OIUH U3
HamoOonpmux 4403,18 py6./'kan B KopsSkckoM aBTOHOMHOM OKpyre, OAMH U3
HaumeHnbiux 452,71 py06./I'kan B CBepanioBckoi oomactu. CpenHeB3BeIICHHbIN Tapud Ha
temno B Poccuiickoit deaepanun B MEpUOJl OTONUTEIBHOTO ce30Ha ¢ 2006r. Ha 2007T.

coctaBmi 745,46 py0./I'kan (3aech u nanee tapudst mpuBenaeHsr 6e3 HJ{C).



OneHnM MOpPsIIOK MOTEPh OT Hallel PUHAHCOBOM 0eCXO3sIIICTBEHHOCTH Ha MpPUMEPE

MOKYIHOTO TeIla B MaciTabax CTpaHbl, YTO COCTABUT:
- Ha UCTOYHUKaX (KoTenbHbIe) — 178,5 mupa. py0. B roj,
- B TEIUIOBBIX CeTsIX — 42,8 mipa. pyO. B TO/I.

B cymMme motpebutenu ommatwim npuMmepHo 221,3 miapa. pyO. 3a reHepaiuro
TEIJIOBBIX MOTEPh HA UCTOYHUKAX U B TEIJIOBBIX CETAX (BKJIOYas AOTAIMHU FOCY1apcTBa U

TpaThl OIO/HKETOB aIMUHUCTPAIIUN PETHOHOB).

Ha ¢one Bblle U3T0KEHHOTO, OLIEHUM MOTEHIMAT BOCTPEOOBAHHOW TETIOBOM
MOIIHOCTH ¥ BEJIWYMHY 3KOHOMHH TEIUIOBOW SHEPTrMU MPHU UCIOJIB30BAHUM aBTOHOMHBIX
HMCTOYHUKOB, OT)KUTAIOUIUX ToA0BOM 00bEM BbipaboTkn OTM (10 MJIH. TOHH y.T.) B

ACTCHTPAIN30BaAHHBIX CXCMaAX TETI0CHA0KCHHS.

Jlnst Toro, 4toObl YTUIM3UPOBATh C TOJIB30M TakoW HeMmanbli 00bEM OTM, wu3
pacuera Ha 212 OTONUTENBHBIX JHEWH B Tody, morpedyercs He meHee 13758 ['kan/gac
YCTAHOBJICHHOW  TEIUIOBOM  MOIIHOCTH. CoBpeMeHHOE  CIEHHAIU3UPOBAHHOE
obopyaoBaHue, mnpucnocodjseHHoe it omkura OTM, mnpexacrasisiercs Haubosee
SKOHOMHUYHBIM W BBITOAHBIM [JIi HCIOJIb30BaHHMS B  aBTOHOMHBIX CHCTEMax
TEIJIOCHA0XKEHUSA, T.€. TMOTPEOUTENb IMOJHOCTHIO WM YacTUYHO TMEPEBOAMUTCS Ha
JEIEHTPAIM30BAHHYI0 CXeMy TeruionoTpeoneHus. [IpemmymiectBa B HCHOIb30BAHHUH
TaKuX WHIUBUAYAJIbHBIX CXEM COCTOAT B COKpAIIEHUWM TEIUIOBBIX IIOTEPh B
[EHTPAJTU30BaHHBIX TEIUIOBBIX CETAX W B CHM)XKEHUU OOBEMOB TOIUIMBOIMOTPEOJICHHUS Ha
MCTOYHUKAX F€HEpaIlMU, YTO MOKHO OLEHUTh B MacCIITa0ax CTPaHbI:

- JUISL EHTPAIIM30BAaHHBIX CXEM TEIUIOCHAOKEHHUS, 3alMTAHHBIX Ha KOMMYHaJIbHBIX
KOTEJbHBIX, YKOHOMHUSI TOIUTMBHBIX PECYPCOB COCTABUT BEIWYHHY, MPOMOPIIMOHAIBHYIO
BBICBOOOXK IeHUIO 20,6+27,5 ThIC. ['Kas/9ac yCTaHOBIICHHOM MOIIIHOCTH KOTEJIbHBIX;

- JUISL LIGHTPAJIM30BAHHBIX CXEM TeruiocHa0xeHus, 3anuTanubix ot TOLl, TOC (AO-
DHEpro), SKOHOMHSI TOIUIUBHBIX PECYPCOB COCTABUT BEIUYUHY, MNPONOPIHUOHAIBHYIO

BBICBOOOK IeHUIO Oosee 27,5 Toic. ['kan/gac temtoBoi MmontHoctd TOL (TOC).



IIpu cpenHeB3BENIEHHON 1I€HE YCJIOBHOTO TOILIMBA B ras3e Jijisi BHYTPEHHEIr0 pbIHKA
ctpansl Ha 01.07.2007 roma 1210 py6. 3a TOHHY, SKOHOMHS TOIUIMBA, 3aTPA4eHHOTO Ha
TreHEpaIri0 TEIJIOBBIX TMOTEPh B KOMMYHAJIBHBIX CHUCTEMaxX TEIJIOCHAOXKEHUSI CTpPaHBbI,
MOKeT NIocTUrHyTh 21,0 mupa. py6. B rox. Ilpuuém, cokpamieHue pasMepa IIaThl
NOTPEOUTENSIMU 32 TEIUIOBbIE MOTEPU COCTABISET MpuMepHo 83,5 muipA. pyo. B rof, T.e.
oonee 37,5% OT cymMMBlI TpaTr, paCCUMTaHHBIX BBIIIE, U COMOCTABUMBIX C JIOJEH 3arpar,
KOMITEHCUPOBAHHBIX OIOJKETHBIMH JOTAIMSIMU PA3HOTO YpoBHS. M3 KOTOPBIX, BeIHMUMHA
— 62,5 mupa. py0O., comoctaBuMas ¢ WHBECTUIIMOHHON COCTaBJISIIONICH, MOYTH BJBOE
MPEBBINIAET BBIMAJAIONIUE I0X0/Ibl KOMMYHAIbHBIX TPEANPUSITUN TemiocHa0)eHus B PO,

MOKPBIBAIOIINE MOTEPHU TEIUIOBBIX CETEH B CTPYKType TapuOB Ha TEILIO.

DaxkmuuecKku, Mbl 2060pUM 0 NOMEHYUaLe UCNONb308aHUsl meniosou duepauu OmM
CPABHUMOM NO 8elUYUHE C NOMEPAMU MENId 8 MENl0BblX CemaX KOMMYHATbHbIX CUCIEM
MenioCHabICeHUsL 8cell cmpanbl, u cocmasisiouiem npumepuo 112,0 man. I'kan 6 omnycke

menua 8 200, gvipabomannoco komaamu ¢ KII/[ 8§0%.

[IpenstcTBUs, BO3HUKAaKOIIUME B JTOH cdepe NeATENbHOCTH, JODKHBI OBIThH
YperyJaupoBaHbl LMBWIN30BAaHHBIMM METOAAMM C BBIFOJOH W Uil XO3SAHCTBYIOIIMX
CyOBEKTOB, U I TOCYJapCTBa B LEJIOM. 3aKII0YAIOTCS OHU B CIEAYIOIIEM:

- HECOBEpPLIEHCTBO TEXHUYECKUX (M DSKOJIOTMYECKMX) CTaHJApTOB M HOPMATHBHO-
paBOBOM 0a3bl;

- HEJOCTAaTOYHOCTh (WJIM HE3HAHWUE) MEXaHU3MOB MpHUBJICUYCHUS (UHAHCHUPOBAHUS Ha
MOJIEPHU3ALINIO SHEPTETUYECKOT0 XO35HCTBA;

- OTCYTCTBHE HAJUICKALIEr0 HAA30pa U KOHTPOJIS 32 PHIHKOM HCIOIb30BaHUS TOTUIMBHBIX
OTXOJIOB.

Cektopa, 3aMHTEpECOBAaHHbIE B pa3pelleHUH NpodJieM U yperyJupoBaHUU
OTHOUIEHUI Ha MPEIMET UCIOIb30BAaHUS KHIKO-TOIUIMBHBIX OTXOJO0B: MPOMBIIUIEHHOCTb,
aBUaIMs, TPAHCHIOPT (HaIlpUMep, HOPTOBbIE OOBEKTHI, I/I€ MOTEPU B TEIUIOBBIX CETIX U3-3a
OPOTSKEHHOCTH TOCTUTAIOT 80%), BOOPYKEHHBIE CHJIbI, arpapHbIN CEKTOp, MPEINPUATHUS

KKX u TOK, He roBopst yke 00 00beKTaX HAXOSIIUXCS B MPUPOTOOXPAHHBIX 30HAX.



CneryeT OTMETUTD, YTO HapsiAy C MPUMEHIEMOCTBIO TeIIoreHepaTopoB Ha OTM s
HYX] TETUIOCHAOXKEHUS, PACTET UX MOTPEOHOCTh U B MPOMBIIIUICHHBIX 1IEJISIX, HAIPUMED,
JUISL CYIIKM W TIOZ0TpeBa MarepuanoB. Hapsmy ¢ oTpaboTaHHBIMH MacjiaMu B MUPE yKe
IMIMPOKO MCTIOJIB3YIOTCS PAriCoBbIE (PACTUTENBHBIC) Macia, MpUMep TOMY ONbIT ['epManuu

WY TeXHOoJoruu Snonuun I BI)Ipa6OTKI/I HC TOJIBKO TCILJIA, HO U 3JICKTPOSHCPIUM.

KoMy »3TO BBIFOJHO B TMEPBYIO OdYepelb: MOTPEOUTENSIM TEIJIOBOM 3HEPIuH,
UMeIIUM coOcTBeHHble OTM, a TakkKe TOCYyJapCTBEHHBIM M MECTHBIM CTPYKTypam
YOpaBJICHUsT W aJAMUHUCTPAlMSIM B BOIPOCAX TEIUIOCHAOKEHUS U YIIyYIICHUS
JKOJOrM4Yeckoil  obcrtaHoBku. [lpm  B3BemIEHHOM  pachnpeleneHud  OOKETOB,
CTPYKTypupoBaHUM  TapudoB u  (GOPMUPOBAHUM  HWHBECTHUIMOHHBIX  IPOEKTOB
JELEHTPAIM3aIMN CUCTEM TEIUIOCHAOKEHUSI C BBIJICIICHUEM MOTpeOUTENel, BHEAPSIONIUX
UCTOYHUKH Ha oTkure OTM, CTAHOBUTCSI 3KOHOMHYECKH BBITOJAHBIM MEPOIPHUITHEM U IS
ctpyktyp KKX u TOK, ubu BbIIajgarmomme [I0XOIbl C JUXBOM KOMIIEHCUPYIOTCS

COKpAILIEHUEM CTaTEW 3aTPAaTHBIX MEPOIPUATHUM.




AHaJIM3 cCUTyaunuu

AHau3, TOATBEPXKAEHHBIN dHEProayIMTOPCKUMHU 00CIICIOBAHUSIMU, COBPEMEHHOTO
TEXHUYECKOTO COCTOSIHUSI HMCTOYHMKOB TEIJIOBOM DHEPIrMU DHEPreTUYECKUX U
IPOMBILIUIEHHBIX  NOPEANPUATHH, arpapHoro CeKropa H  TPaHCIOpPTa, CUCTEM
TEIUIOCHA0XKEHUSI TOpPOJIOB W  HACEJEHHBIX IMYHKTOB Poccuu, BBINIOTHEHHBIMU
crienuanucTaMu MOCKOBCKOTIO SHEPreTUYECKOr0 MHCTUTYTA (TEXHUYECKH YHHUBEPCUTET)

n OAO «BHUIIN»HEpronpomy, NO3BOJISIET CAETATH CICAYIOIINE BBIBOIBI.

1) B npeanpusitusix JKKX 10d KUJKO-TOIUIMBHBIX KOTEJIBHBIX MOIIHOCTEH B
JNECATKH pa3 HUXKE MO CpaBHEHUIO ¢ npennpustusimu TOK u npomeiuieHHoctu. Ciaeayer
OTMETUTbh, YTO KOTEJIbHBIE YCTAaHOBKH, NPEAHA3HAYECHHBIC ISl OTKUIra JIU3EIBHOTO U
Ma3yTHOTO TOIUIMBA, OTIMYHBI TEXHOJOTMYECKH OT yCTaHOBOK oTxkura OTM. DTOT dakt
urHopupyercs: d¢PdeKkTuBHOCTh, oTkura OTM B KOTJIAax, NpPEIHA3HAYCHHBIX IS
JIU3EIbHONO M MAa3yTHOTO TOIUIMBA, KpaiiHe Hu3Kasd. [lo ycTaHoBHMBLIEWCS Tpaauiuu
MHOTHUE MPOMBIIUIEHHBIE U TPAHCIIOPTHBIC MPEANPUATHS CBO3AT TOIUIMBHBIE OTXOJbI JJIs
nepepadoTKu Ha HedTeXuMUYecKue Mpeanpustus win Ha omkur TOLl, koHueHTpaius
BBIOPOCOB KOTOPBIX OTSATOHIAET OJKojoruto. IlpuueM, mnonasisitomiee OONBIIMHCTBO
NpeANpUSTUN IUIATUT JICHbI U 3a yTrin3anuo OTM, ciaBasi mpu 3TOM IIEHHBIN TOTUTMBHBIN
pecypc, 100 eBa OKyIaeT TOJBKO TPAaHCIOPTHBIE PACXOJIbl, YTO KpaifHE HEBBITOJHO UM

CaMUM U IIPUBOAUT K COKPBITUIO (baKTI/I‘{eCKOFO o0BeMa KHUAKO-TOIINIMBHBIX OTXOOO0B.

2) TemnoBas MOIIHOCTh HCTOYHUKOB AO-DHepro oOBIYHO CYIIECTBEHHO BBIIIIEC
MpUCOSAUHEHHONW Harpy3ku. OUYEBUIHO, UYTO TNEPEBOJ HArpy3Kd MYHULMNAIBHBIX U
BEJIOMCTBEHHBIX KOTEJIhHBIX Ha TEIUIOCHAOXKeHHe OT mpennpusituii AO-DHepro Mor Obl
CIIOCOOCTBOBATh CHIDKEHHMIO pacxoja TOIUIMBA B CHCTEME M CHIDKEHHIO Tapuda Ha
TEIJIOBYI0 dHepruio. K cxokemy pe3ynbrary mpuBEN ObI MEpEeBOJ] MEHEE YKOHOMHUYHBIX
HMCTOYHHUKOB B PEKUM MHKOBBIX, a 00JI€€ IKOHOMUYHBIX UCTOUHUKOB — B PEKUM 0a30BBIX.
Onnako, B HacTosilliee BpeMs HEIKOHOMHUYHBIC MYHMIIMIAIbHBIE W BEIOMCTBEHHBIC

KOTCJIbHBIC, KaK IIPaBWJIO, MABJIAOTCA OCHOBHBIMHM HWCTOYHHUKAMH B H30JIMPOBAHHBIX



cucTteMax TermiocHaOxeHus. VX TemioBbie ceT OOBIYHO HE CBS3aHbI C TEIJIOBBIMU
ceTsamu npeanpustuii AO-OHepro. B Toxke Bpems, MICTOYHUKH Ha yTrin3auuu OTM HecyT
B ce0Oc AaBTOHOMHBIM Xapakrep, HEe TpeOylollue TOAKIIOUEHHUS K CETSIM CHCTEM
TEIJIOCHA0KEHUSI U TIPeIHa3HAYCHbl B OCHOBHOM JIJIS POU3BOJICTBEHHBIX MOTPEOUTENEH,
COKpalaroT TEM CaMbIM MOTEPU B LEHTPATU30BAHHBIX CETAX. UTO BIIOJIHE BIUCHIBAETCS B
reHepalibHbIE CTpPAaTEruu pa3BUTUSI cUCTeM TeriocHaOxeHus: cektopoB KKX u TOK,
MOCPEJICTBOM OTCEUYKU KOHIIEBBIX MOTPEOMTENCH WM OrpaHUYEHUs B Mepeade Teria u
ropsiueid BOAbl B 3a4€T COOCTBEHHOM TeHepanuu (MEepeBojJ Ha JELEHTPATU30BAHHOE

TEIUIOCHA0XKEHHUE MOJTHOE WM YACTUYHOE), OCOOCHHO B TPOM30HAX.

3) Anamu3z wmetonoB (opmupoBanus Tapudos npennpustuii KKX um TOK B
OOJIBIIMHCTBE CBOEM II03BOJISIET CKa3aTh, YTO B CTPYKType Tapu(pOB MPAKTUUECKU HE
paccMaTpuBaroTCsl 0a30Bbl€ MOTEHIMAIBI TAPUPHBIX MOJENIEH HAa NOTPEOIIsieMble PECYPCHI,
T.K. TIOCTPOCHBI Ha OOOOIICHHBIX IOKA3aTeNsX YICIbHOTO TOIIMBOMOTPEOICHUS. DTO
KAacaeTcsl 3JIEKTPO’HEPTrMM W TOIUIMBA, YTO B CBOK O4YEpeb IEPEKIaJbIBACTCS Ha
TersioBble Tapu(bl. B Toxe Bpems, UX CTPYKTYpbl NO3BOJISIIOT BBIACNATH CPEICTBA B
(dbopMe JBrOTHBIX WM MHAMBHUAYAIbHBIX Tapu(OB MPU BHEIPEHUU 3HEProcOeperarmumx
MEPONPUATUN, CHIKAIOUMX MOTpeOJeHUEe TOIUIMBA HA MCTOYHHMKAX TIE€Hepaluu
HHEPropecypcoB W3 JOJH BBIMAAAIOMINUX JIOXOAOB (MPUOBUIM) M JOJU Y4YacTHs Tropoja
(OroxeTHBIE NOTalMK). B mocneqHux, B CBOIO ouepe/ib, YIYIIEHO HAJIMYMe COOCTBEHHBIX
TOIUIMBHBIX pecypcoB, B T.4. OTM, XOTd 4YacTo BIOXEHHBIH B COJEpKAHUE
LEHTPAIIU30BAaHHBIX CUCTEM TEIUIOCHA0XKEeHUsS | pyOiib OKynaeTcsi TOJbKO Ha 7+8 KOIeek.

EcTb u npyrue cocraBisomue, 4TO MO3BOJISIET Pa3BUBATh HAJOTOBBIE U AKIU3HBIC
npepepeHii, MOACIUPOBATh CXEMbl KOHCOJIMJMPOBAHHOTO (PUHAHCHUPOBAHUS, B UYEM
NoTpeOUTENN dYalle HE HUMEIOT YeTKOro ImpenacraBieHus. Hampumep, OusHec-IIaHbl
OPOMBILUIEHHBIX HpeanpusaTuii uau TOO mnpoekToB BHEAPEHUS TEMJIOTEHEPAaTOpOB Ha
OTM cogepxar OLEHKY 3(QQEKTUBHOCTH, IOCTPOCHHYIO Ha pasHuie TapudoB 3a
NoTpeOICHHBIE SHEPrOPECYPChl B BUJIE MOKYITHOIO TEILIa, 3JEKTPOIHEPTUuu win rasa. [Ipu
3TOM YIYCKalOTCS U3 BHAY pacxojbl Ha yruiusanuio OTM, miarsl 3a BBIOPOCH U CTOKH,

pacxoabl Ha COACPKAHUC OUYUCTHBIX CUCTCM M IHNPOYMCTKY KaHAJIMW3allhuH, 3aTpPAaTbl Ha



coJiep KaHHUe MepcoHana, aMOPTU3aLMOHHbBIE HAYNUCIIEHUSI B COOCTBEHHBIX OyXTralTepCKHX
OanaHcax, pacXxo/ipl Ha COJIepKaHue, pe3epPBUPOBAHNE U PEKOHCTPYKIIMIO TETIJIOBBIX CETEH,
HAaCOCHBIX CTaHUMN, TEIJIOBBIX IYHKTOB M MCTOYHUKOB, pAacXolbl Ha COJEp>KaHue
TpaHCIIOPTa U NEPEBO3KY OTXOAOB, U MHOTO MHBIX CTaTei, U3 KOTOPHIX (POPMHUPYIOTCS
UCTOYHUKHU (PUHAHCUPOBAHUSA, U, KaK CJIEJICTBUE, CAMU (DMHAHCOBBIE CXEMbl U MEXAHU3MBI
3ayeTa  CpEICTB, IMO3BOJSIOIIME COKPAaTHUTh CpPOKM  OKYHNAaeMOCTH  BHEIPEHUs
TeryIoreHepaTopoB ot 2 yiet (wim 6osee) 10 1 roga (uim meHee).

[fTomumo  COOCTBEHHBIX  HCTOYHMKOB  (DMHAHCHUPOBAHHUSA,  CIEAOBAIO OBl
npopadaTbiBaTh  aClEKTbl, CIOCOOHBIE  MOBBICUTH  A(P(PEKTUBHOCTH  BHEAPEHUS
o0Opy/OBaHus, BKIIIOYAIOUIME DJHEProcOEperamIiue Mepbl, MOBBILIEHUE KadyecTBa
AKCIUTyaTallii 000pYAOBAHMS U UCIIOIB3YEMOTO TOILIMBA, ONTHUMHU3ALUIO TEINIOOOMEHA B
noMenieHn (WM TermioMaccooOMeHa B TEXHOJOTHYECKOM IIPOIECCE) MM CXEMBI
HOJKIIIOYEHHSI, HKOJIOTMYECKYIO0 OLEHKY INYyHKTOB cbopa u XxpaHeHus OtM, u np. B
3aBUCUMOCTH OT (OpMBI COOCTBEHHOCTH M CTPYKTYpbl HPEANPUATUSA, HA3HAYEHUs
00Opy/IOBaHUS W MeECTa PACIOJIOKEHHUS TMOTPEOUTENs, MOTYT OBbITh HPUMEHHUMBI U
aJIMUHUCTPATUBHbBIE METO/IbI, MOBBIILIAIOIINE peHTa0eIbHOCTh BHEJIPEHUS
TeruiorenepaTopoB Ha OTM M cXeMbl JleeHTpaIu3alul TEIJIOCHa0KeHHs (aHAJIOrMyHa
JACLEHTpaJIN3alMsl TEIUIOCHAOXKEHUS, YacTUYHAsl WJIM IOJIHAsA, JUIsl IPOMBIIIJIEHHBIX U
TPaHCHOPTHBIX HpeanpuAtuii). CylecTBYIOT U AEHCTBYIOT NPO(ECCHOHAIbHBIE CXEMBI
npuBiiedeHHs] GUHAHCHUPOBAHUS B BUJIE SKOJOTHUYECKUX (POHIOB, TApU(PHBIX PETYJIATOPOB,

KHOTCKHX MCXaHHU3MOB, JTU3NHI'OBLIX, JP. SQHECPTOCCPBUCHBIX U JIOKAJIBHBIX CXCM.

Bonvwuncmeo onucannvix evluie npuémos, KomeuHo, mMocym Obimb pearu308aHvl C
yuacmuem  K8AMUQDUYUPOBAHHBIX — dHEpP20ayoumopos, HO 3MO He  UCKIouaem
AOMUHUCIPAMUBHO-NPABOBO20 Ype2yauposanusi npobrem na mecmax. Hanpumep, npu
paspabomke cxem pazeumus cucmem MenioCHAONCEeHUs CULAMU CNReYUaIUu3UpO8aHHbIX
opeanuzayuu. OOHaxo, 3mo Mmeponpusmue, npogoouguieecs ewé 20-25 nem Hazao,
HapageHe ¢ KOMMNIEKCHbIM JHep20ayoOumom Ccucmem menioCHabicenus, ceuyac He
NPAKMUKYemcsi 3a OMCYmMCmeuem 20Cy0apCmeeHHo20 3aKa3duka U cpeocms Ha Ux

ocyuiecmeJieHue.
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4) MopaepHu3anus napka sHepreTuyeckux KoraoB AO-Duepro mis yrunuzauuu Ot™M
MPAKTUYECKH HE MPOU3BOJUTCA HM3-32 HE3HAUYUTENIbHOW JOJM MPOU3BOJUTEIHHOCTH B
obiem o0néMe renepupyeMoit temnoBor sHepruu TILl (TOC), cam mapk MopaibHO U
texHuuecku ycrapei, ero KIIJI cocraBnsier 50+60%. [ToTepu TEIIOBBIX PECYPCOB B CETAX
HE penKo, K coxaleHuto, mnpesbimaioT 50%. I[lpudyem, kodddUIMEHT MOIE3HOTO
WCIIOJIb30BAaHUSI TOIUIMBA B LIEHTPAJIM30BAaHHBIX CHCTEMAaxX TEIUIOCHAOXKEHHS, B CXEME

UCTOYHUK-TIOTPEOUTEND, B cpeHeM 1o cTpaHe He Boime KIIJ[ mapoBo3a.

o3chpuLMeHT nonesHoro
“cnonb3oBaHNA TOMIMBa
<10 %

OOM
Hueppsi dna cpedrecmamucmudeckoeo eopoda Poccuu

Ha ceropusmauii nens B Poccun ocBamBaeTcst B ToJi CIEHUATIBHOIO OTOMUTEIBHOTO
obopynoBanus s omkura OtTM He Oonee 140 I'kam/gac TermIoBOM MOIITHOCTH, W3
KOTOPBIX MPOU3ZBOJAUTCA Yy HAC M BBO3UTCS B CTpaHy He Oojee ThICAYU EIUHUIL
CIICIMATLHOM TEXHUKH MOIMHOCTBI0O 10 0,3 I'kam/gac. EguHWYHBIE MOCTAaBIIUKA U
MPOU3BOJIUTENI MOTYT MPEIOCTABUTh 000PY/I0BAHKE TETUIOBOM MOIITHOCTHIO mopska 1,0
I'kan/yac u Bhimie. C TaKUMU TEeMIaMU OCBOCHHMSI TIEPEAOBBIX TEXHOJIOTUM YTUIIW3AIUU
OT™M wmb1 Oynmem emé netr 100 3arps3HITH OKPYXKAIOIIYIO Cpely, TyOWTh 370pOBbE
MOKOJICHUH U BCE JKMBOE BOKPYT, MPU ATOM, 3aKalbIBas B 3eMJIIO (3arps3Hss aTtMocdepy,
CIMBasi B BOJOEMBI M B KAHAJIM3ALIUIO) AECATKH MUJUIMAPIOB pyOIieil eXXeroiHo. Y YuThIBast
TOT (paKkT, yTO 00OPY/IOBAaHHWE MMEET OTPAaHMUYEHHBIN CPOK JKCIuTyatanuu, To U 100 mer

HaM HE XBaTHUT, €CIU YK€ celyac He OyAyT NPUHSATHI IPABOBBIE PETIAMEHTHI.

5) B Toxxe Bpems, B mporiecce yTun3anud OTM BBISIBJICHBI CIEAYIOIINE HEIOCTATKH,

4aCcTO UMCHOIHEC MCCTO B LICHTPAJIN30BAHHBIX CUCTCMAX OTXKHI'A:

OOJBIIMHCTBO TPEANpusATUil cMemuBaroT OTM, 4TO B TMOCJEACTBUU TPU OTKUTE

MPUBOAMUT K CHIKEHHIO 3(P(PEKTUBHOCTH MPOLIECCOB TOPEHUsS U PabOThl 00OPYIOBAHMUS.
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Curtyanus ycyryOisieTcs TeM, YTO B COCTaB MPUMECEH PpU CMEIIMBAaHUU MOMAAA0T BOJIBI,
HEOUMIIICHHBIE OTXObI FAJIbBAHMYECKUX MTPOU3BOJICTB U B3PBIBOOIIACHBIE KOMIIOHEHTHI;

- MOCTYMAOIINAE ISl LEHTPAIM30BAaHHOTO OTxura OTM penKo KOHTPOJIHUPYIOTCA
KaueCTBEHHO-XMMHYECKUM aHaJIM30M M COMPOBOXKAAIOTCS (POpMaIbHBIM JOKYMEHTOM
kauecTBa (TomMBHBIA macnopt). dakTuuecku, yTpaueH KadyeCTBEHHBIM KOHTPOJIb
TOTUTMBA, KaK HA CTAJNH €T0 IpueMKH (1 He Toiabko OTM), Tak U Ha CTauu BEIPAOOTKH;

- HA CTaJUM IyCKO-HAJIAMOYHBIX pabdOT W TpHU OKCIUTyaTallid HEIOCTaTOYHO
BBINOJIHSIOTCSI PEKUMHO-HAJIAI0YHbIE UCTIBITAHUS, BIEKYIIUE K TOTEPE TEIJIa B ra30X01ax
M3-32 BBICOKUX TemmepaTryp yxoasuux razoB (o 300°C u Bbllie), YTO NPUBOJIUT K
CHIKEHUIO KOd(puImeHTa mojie3HOr0 MCMHob30BaHus ToruBa Ha 15-20% wu BbIlIe, U
MPOTUBOPEUUT MPUHITUTIAM SHEProCcOEPEIKEHUS U IKOJIOTUUECKON 0€30MacHOCTH;

- OTM cxuraroTcst B MOpajabHO, (PU3NYECKU U TEXHOJOTUYECKH YCTAPEBIINX KOTIaxX
U Teyax, He OO0OpYyJOBAHHBIX CIHEIUATBHOM aBTOMATUKONW TOpPEHUs, WX B HE
MPEYCMOTPEHHBIX JJISI ATUX LEJIEH, CYIIECTBEHHO YCTYHAKIIMUX MO 3KOHOMUYECKHUM U

9KOJIOTHYCCKHUM ITI0KAa3aTCIIsIM COBPCMCHHBIM 06pa3uaM;

pu  JKCIUTyaTaluu oOopyaoBaHus oTxkura OTM He coOMoAatoTcss PeKUMbI
IKCIUTyaTallii W MHCTPYKIHMH  mpousBoauTeneid. OOopymoBaHue, Ha KOTOPOE
pacHpOCTPAHSAIOTCA JEUCTBYIOLIME IIPaBUJIa KOTJIIOHAA30pa, IIPAKTUYECKM HE HMeEeT

PEKUMHBIX KapT;

npu omxkure OTM wyamie MCHoJIB3yeTcsl CXema IOJMEca TOIIMBHBIX OTXOJIOB B
COCTaB Ma3yTa WJIM JU3TOIUIMBA, YTO HE BCErJa MPUBOIUT K BHIOpOCAM, AOIMYCKAEMbIM
Hopmamu [1/IK;

- TeIio coxokeHHbIX OTM He Bcerja HCHONB3YETCS Ha HYXKIbl TE€HEpaluH,
TEXHOJIOTUA U OTOIUICHMS, U YXOAUT Ha COpPOC, YTO TaKKe MPOTUBOPEUUT MPUHLHUIIAM

sHEprocOepeKeHHUs.

3neck cnemyetr otMeTuTh, uTo ['OCT 21046-86 «HedrenpoaykTrsl oTpaboTaHHBIE)
HE BCEr/Ja KOPPEKTHO NpHUMEHseTcs Ha MmecTtax. Hampumep, st TOoro 4roObl MOIHSATH
3 PeKTUBHOCTh UCIONB30BaHUsl TomumBa, cHU3UTH [IJIK BbIOpocoB u moBwicuTh KIIJ|

000pyIOBaHUsl OTXKUTa I11€J€CO00Pa3HO MPOU3BECTU PEKUMHO-HAAOYHBIE HCIBITAHUS
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WM BBITOJIHUTH HACTPOUKH 000PYAOBAaHUS Ha OMPEACICHHYIO IPyNIy (TUIl WX MapTHIO)
toruBa. OaHako, ykazanHelii ['OCT, npuHsThI B pamkax MexayHapOIHOTO CTaHIapTa,
JIOMYCKAeT CMENIMBAaHUE, YTO CBOJUT SKOJOTMYECKH YMCTBIE W 3HeprocOeperaroiue
HaMEpPEeHHUs K Hy0. OTa (pOpMyIUPOBKa C ONPEAETICHUEM «IOIyCKAaeTCs» MepeKoueBaa B
WHCTPYKIIMM [0  OKCIUIyaTallud  NpeAnpusITHii W macmopra  000pyJoBaHUs
POU3BOAMTENEH, UYTO TMpU Halled OEeCXO3SIMCTBEHHOCTH MPEBPATHWIOCH B HOPMY,
ITO3BOJIAIOLLYI0 CMEIINMBATh TOIUIMBHBIE OTXOABL. B mTOre, morepm pecypca mpu OTKHIe
MPEBBILLIAIOT HOPMBI B 1,5 pasa u Bblllle, a MPEBbIIIEHUE BPEIHBIX BHIOPOCOB — B 2-3 pa3a.
KommenTapuu 3aech M3IHMINHU, TaK KaK KOKIOMY CIEHUAINCTY B JaHHON 00JacTH
SBHO M TIOHATHO, YTO Ka4€CTBO peCypca — 3TO TJIABHBIA MOMEHT, a €r0 OECKOHTPOIBHOCTD
BJICYET K CIOXKHBIM M OIIACHBIM TEXHHYECKHMM, JKOHOMHYECKHM M DKOJOTHYECKUM
MOCJIEACTBUSAM. 3a MOCJIEIHUE 25 JIET CYLIECTBOBAHUS ITOT0O CTaHAAPTA B CTPAHE U B MUPE
MPOU3OLLIN TOJUTUYECKHE W OSKOHOMUYECKHE pPEePOpMbI, H3MEHHUBIINE PBHIHOYHBIC
YCJIOBHSI M1 IPUOPUTETHL. 3@ ITOT MEPUOJ YCOBEPIICHCTBOBAHBI TEXHOJIOTUU: COBPEMEHHOE
o0opynoBaHue Ha (HOHE COBPEMEHHBIX MPOOJEM BBICTABIAET CBOM TpeOOBaHUS K
TOIUIMBHOMY pecypcy. ClioKuBIIasCs CUTyalus TpeOyeT y4yacTusl CIeHHaTU3UpPOBaHHbIX

WHCTUTYTOB U HAA30PHBIX CTPYKTYP IS €€ YpEeryJIupOBaHUSL.

Haubonee »KOHOMUYHBIM MOAXOAOM Ha (oHE MpoOieM SBISETCS MNPUMEHEHHE
aBTOHOMHOro  obOopynoBaHus  omxkura OTM  caMHMHM  3KCIUTyaTHPYIOIUMHU
OpeaNnpUsATUIMHA, HACTPOEHHOTO Ha COOCTBEHHBIH pecypc OTpabOTaHHBIX Macell, a He
CMEIIAHHBIA I LEHTPAJM30BAHHOIO OTXKWIa, MO3BOJSIONIETO IOIYy4YaTh TEIUIO U

rops4yro BO4Ay prrJ’ILIﬁ roa HE3aBUCUMO OT LCHTPAJIM30BAHHBIX CUCTCM U UCTOYHUKOB.

6) 3nech BCIUIBIBaeT €mI€ OJHA OCTpas T€Ma M3 MPOILIOrO IEYaJbHOIO OIbITa
pedopM He TOJBKO Halllel CTpaHbl: CTOMMOCTh OTpabOTaHHBIX Macen. Kak u3BecTHo, 1ieHa
Ha pecypc OTM MOXET cTaTh PEryJATOPOM MHOTHX OTHOUIEHWW: C OJHOM CTOPOHBI
pa3BUBaTh U CTUMYJMPOBATH ATOT PHIHOK TOIUIMBA U PAa3BUTUE TEXHOJOTHM, a C IPyTron —
OCTaHOBUTH ero. Ha ceroansi, 3akynounsie 1iensl Ha OTM Bapeupytorcs ot 0 10 8 py0./kr

IIo CTpaHc, XO0TA B HEOaBHCM IMpoUIJIOM cuTyanus OblIa COBCPIUICHHO
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IPOTUBOIOIOKEHHON. HeoOOCHOBaHHBIN POCT LIEH Ha OTpa0OTaHHBIE MAcia CTaBHUT IOJ
COMHEHHE pEHTa0EeNbHOCTh BHEIPEHUHM, OKYNMaeMOCTh JHeprocoeperaroumx u
HKOJIOTHYECKUX  Mepomnpusituid.  BplpaboTaHHBIMEM  perjiaMeHTaMu  [peJuiaraercs
CTUMYJHMpPOBaTh pPBIHOK JTOrO0 BHJA TOIUIMBA U TEXHOJOTUH, CIIOCOOCTBYIOIIHX
HHEProCOEPEKEHUI0 U YIYUIIECHUIO IKOJIOTUYECKON OOCTAaHOBKU g ce0si U Oymyliux
nokosieHui. [[ns dero, Ha mepBoM 3Tame cienoBaio Obl caepxaTh LeHbl. CeroaHs
OUYUCTKA, TepepadoTKa WK J0paboTka OTpaOOTaHHBIX HEPTEHPOIYKTOB OOXOIUTCS OT
800 mo 2000 py0. 3a TOHHY B ILI€HE MIPOAYKTa rOTOBOrO K peanu3anuu. Ha 4ro, cienoBano
OBl PEKOMEHI0BaTh PETMOHANIBHBIM CITy>kK0aM 10 Tapru@am, SJHEPreTUYECKUM KOMUCCHUSIM U
AHTUMOHOITIOJIBHBIM BEJIOMCTBaM MPUHATh MEpPbl K YyperyiaupoBaHuto I1ieH Ha OTM
(cnepxaThb MX), a TOMJIMBHO-IHEPI€TUYECKUM UHCTUTYTAM U JienapTaMeHTaMm pa3padoTarhb
COIJIaCyIOIIME PErjaMeHThl 0 (PMHAHCHPOBAHUIO TEXHOJOTUH UCIOIb30BaHUS 3TOTO BUa

TOILJINBA.

7) B pa3pemieHnn HaKONMUBIIUXCS MPOOJIEM MOXKHO Ha MeECTax MPEeANpPUHSTH
CIEAYIOLINE MEPHI:
- OpraHu3allii0 y4eTa TOIUTMBHBIX OTXOJOB M HM3MEHEHHEe (opMara OTYETHOCTH, a
TaK)K€ PeopraHu3alnio Cloco00B YTUIIN3AlUK TOIUIMBHBIX OTXO/0B;
- COPTUPOBKY TOIUIMBHBIX OTXOJOB (IO BHAAM, OJHOPOAHOCTH, KAJIOPUHHOCTH,
CTEMEHHU OMACHOCTHU M T.J.) U KOHTPOJIb KQUeCTBA Ha Y3JIOBBIX 3TAIax €ro MUCIOJIb30BaHUS
(ot mporecca BIPAOOTKH JI0 CXKUTAHUS UK NTEPEepad0TKU B UHBIE BUIbI MPOTYKIIUH);
- pa3BUTHE W MPUMEHEHUE TEXHOJIOTHA M TEXHHWKHU mepepaboTku, Ooiee MHUpoKoe u
0e30MacHOe UCTOIb30BaHUE B MPOU3BOJICTBE MHBIX MPOJIYKTOB CUHTE3A.

OpHoli W3 MEepPBOCTENEHHBIX 3aJad MPEACTaBISETCS NEpPecMOTp U mepepadoTka
WHCTPYKIIMI, CTaHIapTOB M MPaBUII, ACHCTBYIONINX B 3TOM cdepe. Ciaemyer ydecTb, 4ToO,
HE CMOTps Ha OBICTPOU3MEHSIOIEECS] 3aKOHOAATENILCTBO B 3TOM cdepe, phIHOK aKTUBHO
paboTaer u caM peryJiupyercs, OJIHaKO, B pa3pelIeHuH psijia mpodieM TpedyeTcs yyacTue,
KOHTPOJIb W TOJJIEPKKAa Ha TOCYJapCTBEHHOM YPOBHE, BEAb W TPOOJIEMBI TMOIHSTHI

roCyJAapCTBEHHOTO 3HAYEHMUSI.
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Cnpaska 2

Wnes nepepaboTku 0TpabOTaHHBIX Macen poauiach B 70-e rofpl m.B. y OU3HECMEHa
u uzodperarenst bena CMoykepa, KOTOpbIH 3aaymancs 00 UCIONIb30BaHUM OTPAOOTAaHHBIX
Macel B KauecTBE TOIUIMBA JUIs moyiydeHus Teruia. OTBETOM MOCTYXKHIO OTCYTCTBUE
HAJCKHOM TEXHOJNOTHMU sl co3aaHusd 3(G(EeKTUBHOW OTOnmuTeNbHON cucteMbl. Ee
pa3paboTka ObUIa HPKOHOMHYECKH II€JIeCOOOpa3HONW W BBITOJHOW, BEAb OTpabOTaHHBIC
Maciia UMEIOT BBICOKMM MOKa3aTeIb SHEPreTUYeCKON IEHHOCTH (KaJopuitHOCTH). B KoHIIe
70-x m Hayane 80-x B CIIIA pa3pasuics TOIUIMBHBIA KpPHU3UC, YTO MPEIONPEIETUIO
MOJIUTUKY U CTPATETUU 3TOTO TOCYAAPCTBA HA JECATKU JIET.

N3o0perenne bena Cmoykepa Oblio BocTpeOoBaHO. Takas TexHOJOTHS Oblia
paszpaborana B 1979 roay xomnanueit Clean Burn Inc. USA, xoTopas Ha ¢one mpobiem
toruuBonoTpednenuss CIIA u 1o cerogHsAIIHUN JIeHb OCTaeTcs JujaepoM B cdepe
pa3paboTOK W TPOU3BOACTBA OTOMUTEIBHOTO O0OpyIOBaHHs, paboTaromero Ha
oTpaboTaHHbIX Maciax. OronutenbHble cuctembl M LeHTpbl Clean Burn orBewaroT

TpeboBanusM EPA 1o oxpaHe okpy»karomieu cpessl.

15



O0630p obopynoBanus

OCHOBHBIM TEIUIOTCHEPUPYIOIIUM 000pyJAOBaHUEM, MPEACTaBICHHBIM 3/1€Ch B
chepe oTKHIra OTpabOTaHHBIX  Macel, SABJISIOTCS  KOTJIBI ~ BOJIOTpEHHBIE U
BOo3yXxoHarpeBarenu. Cpeau TMOCTaBUIMKOB ASTOM TEXHUKM HamOoJjee 3aMeTHbhl Ha
poccuiickom peiake nmpousBoautesnn Clean Burn, Kroll, Omni, Energy Logic, Riello.

Cnegyer OTMETUTh, 4YTO TEXHHUKA HMEET CYIIECTBEHHbIE KOHCTPYKTHBHBIC
O0COOCHHOCTH, MHOTHE U3 KOTOPBIX UMEIOT KOPHU B CTaHJapTax CTpaH-IIPOU3BOIUTEICH.
OTOT MOMEHT CJIEIyeT MPHUHATH MOTPEOUTENI0 K CBEJACHUIO MPU BBHIOOPE TEXHUKH, T.K.
Poccusi — 310 cTpana ¢ Oojee XOJOAHBIM KIMMAaTOM M CBOEOOpPa3HOM TEXHUYECKOU
3TUKOM. YTOOBI B MOCIENCTBUM HE pPa3zodyapoBaThCsi B AP(HEKTUBHOCTH BBHIOPAHHOIO
000pyIOBaHUsSA, IOTPEOUTEII0 HE PEAKO NPUXOJIUTCS CTaJIKUBAaThCI C TOAOOHOMH
cutyanueii. Hampumep, TypOoreHepaTopbl CHpPOEKTUPOBAHHBIE MJii CEBEPHBIX ILIUPOT
MIPAKTUYCCKN HUKOTA HE BBIIAI0T HOMUHAJIBHBIX MTApaMETPOB B F0XKHOM KJIMMATE, WA W3-
3a HECOOTBETCTBUM CHUCTEM OXJIAXKJECHUS U IOJOIPEBA YCTPOMCTB, JNEKTPOHHON HAYMHKU
CXEeM, aBTOMATHKH M TO PSAAY APYTHX MPUYUH, BIUIOTH JO CTPYKTYPhl NMPHUMEHUMBIX

CII'TIaBOB U MAaTCPHAJIOB, 060pyzx0BaHHe HC BI)II[aéT JOJIDKHBIX XapaKTCPHUCTHK.

Ha ¢one MHOXECTBa TPOM3BOAUTENEH W MIMPOKOTO CIIEKTpa MPUMEHUMOCTH
TEIJIOT€HEPATOPOB B TEIVIOPHEPTETUUECKUX TEXHOJIOTHIX, IPU CPABHEHUU XapPAKTEPUCTUK
000pyIoBaHUsl TMPEIHA3HAYEHHOTO MJIsi TEIUIOCHAOXKEHUS, yKE€ ONpaBJaBIle ceds u
OoJnee ananTUPOBAHHON K POCCHMCKUM YCIOBHUSIM, MHTEPEC MPEACTABISET MPOTYKIIHS
kommanuu Clean Burn Inc.USA, yHukaibHa TeM, 4TO CHEMUATU3UPYETCS UCKIIOUYUTEIHHO
Ha OTOMUTEILHOM 000PYI0BaHUH, UCTIONB3YIOIIEM OTpaOOTaHHbBIEC MacIIa.

Otonutenbhubie cucteMbl Clean Burn monayuuiam BBICOKHME OIEHKH OpraHOB
cepruduranun CIIA, Kanagel, Anonun, crpan 3amagHoid u Boctounoii Eporsl,
Cxanaunasuu, bimxaero Boctoka, Poccun u MHOTMX Apyrux rocyaapcrs.

O6opynoBaHre MOJEIBHOTO Ppsiia TO3BOJSET aBTOHOMHO OTAIUTMBATh HEKUIIbIC
3panus 00séMom ot 500 go 2500 M €MHUYHBIM U3JEJIMEM, HE TIONAJAET MO HAA30PHBIE

ImpaBujia U BHOCUTCA B AKOJIOTUUCCKHUI nacmopT NpCAnpuATHA, KaK «TOYKa BBI6pOCOB)).
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IIpenmymecTBa o6opyaosanus Clean Burn

He Bce TtemnorenepaTopbl, KOTOpblE MOTYT HMCIOJb30BaTh B KayeCTBE TOILJIMBA
oTpaboTaHHbIE MacJa, CJeNaHbl OJJMHAKOBO. MHOIME U3BECTHBIE KOTJIbI HA OTPAOOTaHHBIX
Maciax, SIBISIOTCS (pakTUYecKu MoAu(UKaieil nedeid, Co3JaHHBIX JJI HCIOJIb30BaHUS
TPaJAULIMOHHOIO IEYHOT'O U IU3EJIbHOIO TOIUIMBA.

CoBepllieHHO B JIpyrOM HalpaBiIeHUH Haydaja CBOIO JeATeNbHOCTh KomnaHus Clean
Burn, co3maB Bo3nyxoHarpeBaTelb CHEUHATBbHO A 3((EKTUBHOIO U HAAECKHOIO
COKUTaHUS OTpabOTAHHBIX Macesn C MOJIyYEHUEM MaKCHUMaJIbHOM
TEIJIONPOU3BOIUTEIBHOCTH € KaXKJIOTO JIUTPa OTPabOTaHHOTO Maciia.

Kaxnpiii y3en Ttermorenepupytomero oobopynoBanusi Clean Burn, Oyap TO
TEII00OOMEHHasi KaMepa, Hacoc, TOpejika WM JbIMOXOJ, NMPUHIUIHAIBLHO OTJIMYEH OT
MOJU(PUIIMUPOBAHHBIX YCTPOUCTB APYruX MpousBoauTened. MojylibHas KOHCTPYKIUS
MO3BOJIAET YCTAHABIMBATh KOTJIBI KAacKaJOM, YBETUYMBAas MOLIHOCTH U 3((HEKTUBHOCTH
OTONUTEIIBHON CUCTEMBI.

OcHOBHOII 00BEM MpOAAXK MNPUXOAUTCA Ha Bo3ayxoHarpeBarenu. [losTomy
OpUBEJIEM HEKOTOPblE OTJIMYUS TEIJIOTEHEPAaTOpOB JJsi OLEHKU 3(P(PEKTUBHOCTH

o0opynoBaHusi, mpousBoaumoro kommanueit Clean Burn.

1)  OcHoBHas 4YacThb aHAJOTUYHOTO OOOPYIOBAHUS EBPOMEHCKHX M aMEPUKAHCKHX
Mpou3BoJUTENed paboTaeT Ha TMPUHIMIE HCHAPEHUS WIM KalelbHOTO OpOIICHUs
MOJAOTPETON  MOBEPXHOCTH €  MOCJIEAYIOINIMM  HUCIHAPEHUEeM U CXKUTAaHUEeM ¢
UCIIOJIb30BAaHUEM OOBIYHOM KUAKO-TOIUIMBHOM TOpenku. Takue CHCTeMbl MOpaibHO
ycTapend, HeOe30macHbl B OJKCIUTyaTallud MW TPeOYIOT YacToro U TPYIOEMKOIO
MPOPHIAKTUIECKOTO YXO0/a: OYHCTKH OT CMOJI U Harapa, OCTAIOIIMXCS IOCJE CTOpaHUS
TOTLINBA.

Cospemennas texnosorusi Clean Burn ocHoBaHa Ha WHOM TPHHIIUIEC — MPUHITATIC
CBEPXTOHKOT'O pACTbUICHUS UYepe3 CHEIUaIbHYI0 (QOPCYHKY, HYTO 3HAYUTEIHHO
yBenu4yuBaeT AS(OPEKTUBHOCTh TOPEHHUS, MUHHUMHU3UPYET BBIOPOCHI U, E€CTECTBEHHO,

COKpaIllaeT 3aTpaThl Ha 00CITy)KUBaHUE.
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2)  BosgyxonarpeBarenu Clean Burn otnuyatorcs 6ojee TsDKENbIM YIEIbHBIM BECOM
KOHCTPYKIIMH, YTO TOBOPUT 00 UX MOBBIIICHHON MPOYHOCTHU U, B TOXKE BpEMsl, JIETUE CBOUX
MOAU(UIIMPOBAHHBIX AHAJIOTOB, YTO CBUJETEIBCTBYET O JIy4llled KOMITAKTHOCTHU
o0opyIoBaHusl. DTO Ba)XXHOE OTJIIMYWE TMOBBIIIAET TEIJIOBYIO MPOU3BOIUTEIBHOCTD
YCTAHOBOK M JaeT 0oJiee JUIMTENbHYI0 SKCIUIyaTalMOHHYIO >KHM3Hb, 4YTO IIO3BOJISET

kommanuu Clean Burn npenocrapisats 10-1eTHIOIO TapaHTHIO HA KAMEPY CTOpaHHS.

3)  BoJNBPHIMHCTBO €BpPONEMCKMX W aMEpPUKAHCKUX IPOU3BOAMUTENEH AHATOTHYHOTO
0o00OpyI0BaHUSI TMPUMEHSAET OJHOXOAOBBIE KaMepbl CropaHus M TEIUIOOOMEHHUKH,
BBITIOJTHEHHBIE M3 JIETKOBECHOW M TOHKOW ctanu (B 1,2-1,5 pa3a Tonsiie). [loBepxHOCTH
TEIJI000MEeHa TIPH STOM MaJia, YTO He MO3BOJSAET dPHEKTUBHO CHSATH TEIUIO COXKEHHOTO
TOIUIMBA, Macell. [Ipu cropannu TOmIMBa B HUX TEIJIO BMECTE C MPOAYKTaMH CTOpPaHUs B

MIPSIMOM CMBICIIE «BBUIECTAET B TPYOy».

& o ! By
it
- )
CSBLY, ..._:.f" k| -
b 1 L]
i = | e — ——
¢ ksl + SRR
i 11 i I
| m— x =
I_ﬂ;,uu,\.:I Z Abhia
T renunw s I I ’_“']!

Puc.2 Tennoobmennas xamepa ceopanus Clean Burn

CranpHble KpyTiible TpyObl, TPEXXOA0BOW TeriooOMeHHOM kamepbl Clean Burn
MO3BOJISIIOT  OOUTHCST 0Oo0Jiee BBICOKOM TEIUIOOTAAYM, TPH CPABHUTEIBHO HU3KHUX

TEMIIepaTypax YXOJSIIMX IbIMOBBIX Ta3oB. IloBepxHocTh TemmooOMeHa kamepbl Clean
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Burn Gosnee yem BABOE MPEBBIMIACT MOBEPXHOCTH TEIIOOOMEHA CBOUX aHAJIOTOB IPYTHX
MIPOU3BOJIUTEIICH.
Oto He Tonbko yBenuuuBaer KIIJ[ mo 83% wu Bblie, HO Takxke siBisieTcss Ooiiee

0e30I1acHBIM aCIIEKTOM C TOYKH 3PCHHA IIPOTHUBOIIOKAPHBIX HOPM.

4)  Tpyost TtemmooomenHoi kamepsl Clean Burn coeauHeHbl TpH  MOMOIIU
npeccoBaHus, 0€3 MCIONb30BaHMUS CBApPKU, YTO JEJIAeT KOHCTPYKLHIO Oojee MpOYHOH,
NpOUIAS KU3HBb 000pynoBaHUs. MHBIE MPOM3BOIUTENN UCIIONB3YIOT 00Jiee TOHKYIO CTallb
U CBapKy Mpu cOOpKEe KaMmMepbl CropaHHs, 4YTO HMEET TEHICHIMIO K 00pa30BaHUIO

nedopManuii, TpEUMH U CBUIICH.

5)  Kpyrmeie T1pyOsl TemmooomenHoi kamepbl Clean Burn ©Oonee ynoOHBI B
0o0CITy’KUBaHUHU, TPH yIAJICHUW 30Jbl  IOCPEJACTBOM  IbIJIECOCAa WJIM  eplla.
BosnyxonarpeBatenu Clean Burn tpebyror oOciyxkuBanus npumepro gepes 800 - 1000
4acoB OJKCIUTyaTallMd, 4YTO JaeT WM BO3MOXKHOCTb paboTaTh MPAKTUYECKH BEChH
OTONUTEIIbHBIN CE30H.

OOcnyxuBaHWe  TEIJIOTEHEPATOPOB  €BPOMEHCKUX  MpoU3BOAMTENEH  Oolee
TPYAOCMKUM ¥ MEJICHHBIN MPOIIeCcC, KOTOPBIN JOJKEH OCYIIECTBIAThCS Kaxkapie 12 — 250

9acoB (3aBUCUT OT KOHCTPYKIUHU 000pPYIOBAaHUS M KAUECTBA CKUTAEMOTO TOIUIHMBA).
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MoauduiupoBaHHble MEYH CEBEPO-aMEPUKAHCKUX TMPOU3BOJUTENCH, B CBSI3U C
HEJIOCTaTKaMU B KOHCTPYKIIMU KaMepbl CrOpPaHUS U TOPEJIKU, TPeOyIoT 00CITyKHUBaHUS
gyepe3 kaxnable 250 — 350 wacoB oskcrumyaranmu, umeror Huskuit KIIJ[ BbipaGoTku

TEILUIOBOM OHCPIUHU U HU3KO Bq)(l)eKTI/IBHBI JJI1 OTOINICHUA B CTPAHAX XOJOAHOI'O KiInMara.

6)  EBpomeiickue medd pacrojaratoTcs Ha MOy, YTO 3aHMMAaeT I0JIE3HOE
MPOCTPAHCTBO B TMOMEILEHUH, a Takxke omacHo. Hampumep, mapbl O€H3MHOB TOpasio
TSOKENIee BO3AyXa, M TMPAKTUYECKU CTEJSITCA y MOBEPXHOCTH IMOjJa — HE TPYAHO
IPEICTaBUTh TMOCIEIACTBUS IMOMAJaHusl dTUX MapoB B KaMepy CropaHus. DKCIUTyaTalus
HarpeBaTesiel MoJ00HBIX HAMOJbHBIX KOHCTPYKIMNA OblIa 3ampelieHa 3aKOHOAaTeIbHO BO

MHOrux mrarax CeBepHON AMEpHUKHU.

Puc.4 Bozoyxonaepesamenv nosoco noxonenuss Clean Burn
O6opynoBanne Clean Burn MoXeT OBITh pacroioKeHO B TOTOJIOYHOM WJIH CTCHHOM
KpEIUICHUHW, 4YTO HE TOJBKO TMO3BOJseT 3(PGEKTUBHO U 0€30MacHO HCIOJIb30BaTh
MIPOCTPAHCTBO TMTOMEIICHHUSI, HO TaK)Ke MMPUHOCUT CYIIECTBEHHYIO SKOHOMHUIO B 3aTpaTax Ha
YCTPOUCTBO nbIMOXoAa M 4dacTuuHO moBbimaer KIIJ[ Teruorenepammu 3a c4€r 3abopa

0oJiee TEII0ro Bo3ayXa JjIsl MOJyUeHUs TOpIoYeid CMeCH.
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7)  Tennoreneparoppl kommnanuun Clean Burn mnocraBisitoTcs B KOMIUIEKTE C
JO3UPYIOIIUM HAcocoM JUIsl MOAAuu TOIUIMBA, KOTOPbIA 3(PPeKkTHBHO paboTaer mnpu
HU3KUX Temneparypax. J[o3upyrommii Hacoc Mo3BoJIsI€T PABHOMEPHO JIOCTABIATh TOIUIMBO
pa3Hoil BSI3KOCTH U3 Oaka Haxojsuierocs Ha yaaneHuu oosee 40 metpos. [lpruuem, Hacoch
Clean Burn pa3pabGoTaHbl NPUHIUIMHAAIGHO C 3allacOM MOIIHOCTH, YTO IO3BOJISET UM
HaAEKHO paboTaTh Ha Pa3HBIX BHJAX U KAayeCTBE KUAKOTO TOIUIMBA (Macei), U UMEIOT
HAaCTPOWKY CTPOro MOJ MOJENb TEIUIOTeHepaTopa, oOecrnevyrBasi €ro JIOJrOBEYHYIO U
MIPOCTYIO KCILTyaTalHIO.

Jlo3upyromue HacoChl UHBIX MPOU3BOAMUTENCH MOAU(DUIMPOBAHHBIX IEUYEH MUMEIOT
MHO>KECTBO IJIACTMACCOBBIX KOMIIOHEHTOB M paboTaroT 3G EKTUBHO TOJBKO MpHU
Temriepatypax, He Hmwke +9°C, 4ro orpaHMuMBaeT HAAEKHYIO pabOTy B YCIOBHSX
XOJIOJHOTO KJIUMATa.

BoapIIMHCTBO €BPONEMCKUX U HEKOTOPBIE CEBEPOAMEPUKAHCKUE TEIJIOT€HEPATOPHI,
BOOOIIIE HE MMEIOT Hacoca MOJa4yH TOIUIMBA, @ MCIOJb3YIOT I'PAaBUTALMOHHYIO MOJady
Macen W3 0Oaka, pa3MELIEHHOTO HaJ HarpeBarelieM. baku HMMEIT Mallylo EMKOCTb,
TpeOyIOT 4acTOW OYMCTKH, TaK Kak OTpabOTaHHbBIE Maciia UMEIOT PA3IMYHYIO0 BSI3KOCTh U
YHUCTOTY, a TAK)KE OT IPUMECHU I'PSA3M U BJaru, KOTOpble, KaK IMPaBUJIO, CKAIJIMBAIOTCS Ha
nae émkoctu. [locnemnee yxynmaer 3(@EeKTUBHOCTH TMPOLIECCOB TOPEHHS, 3acOpsieT
KaHajbl TOPEJIOYHOrO0 YCTPOHMCTBA M TOBEPXHOCTEM TEmIoOOMEeHa, 4TO MPUBOJIUT K

CHIDKCHUIO TEILIOBOM IMPOU3BOAUTCIBHOCTH YCTAHOBKH U K HCIIPCABUACHHBIM OCTAHOBAM.

8) BoJIbIIMHCTBO MPOU3BOIUTENCH TEIJIOT€HEPATOPOB UCIIOJb3YIOT TOPEIKHU, KOTOPHIE
CO3/IaHbl [IJIsl CXKHUTaHWs JU3eNbHOTO TormBa W Ma3yToB. [openka Clean Burn
CHenuaibHO pa3paboTaHa JUIsl COKUTAHUS OTPaOOTaHHBIX MacCe.

Cnemmaneubii 6510k ropenku Clean Burn co3man nis mojorpeBaHus macia H
BO3/yXa, OH MOJJCPKUBAET MOCTOSIHHYIO TEMIIEpATypy U COOTHOIIEHHE CMECH Macia U
BO3JIyXa, KOTOpas HarHeraercs depe3 GopcyHky. B Oioke mogorpeBa TOIIMBA U BO3IyXa

JocTUraeTcss Heobxoaumasi Temneparypa aias 3(p()EeKTUBHOTO pacHblUICHUs, BOSTOPAHUS U
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MOCNEAYIONIEr0 ropeHusi TorumBa. [[ns Oojee KayeCcTBEHHOrO HarpeBa HCIHOJIB3YETCS
MHOT'OXOZ0BOM IPUHUMUII MOYJIMPOBAHUS MIPOLECCA.

l'openka pa3smenieHa cHapykM I€4HM, HMMEET LIAPHUPHOE KPEIUIEHUE WU JIETKO
OTCOEJIMHSIETCS, OCTaBasCh Ha TMETJIe, MNMPUCOCAUHEHHOW K KOpIyCy TIe€4H, JaBas

OecnpensaTCTBEHHBINH TOCTYI B KAMEPY CropaHus JUIsl OOCITYKUBAHMUS.

Puc.5 Obycmpoiicmeo copenok, 0bimoxo006

9) JlpyruM BaXHBIM KOMIIOHEHTOM TOBBIIICHHUS J(PPEKTUBHOCTH  COKUTAHUS
0TpabOTaHHBIX Macell SBJAETCS AbIMOXOA. YacTh KOJEH ABIMOX0ja, KOTOopas UAET yepes
KpBIIIYy WJIH CTEHY C BBIXOJAOM HAapyXKy, JAOIMNOJHHUTEIBHO H30JHMpPOBaHa. JTO JAeNaeT
IBIMOXOJI MAaKCHUMaJbHO IOXapo0e30MacHbIM, HO M HE JaeT OBICTPO OXJaXKIaTbCA
BbIOpOCaM, MOJAJEPKUBAs ONTUMANbHbBIN, IPAKTUUECKU HE ABIMSIIMM, NPOLIECC TOpeHus,
IpU 3TOM MpeAoTBpaliasi KOPpO3UIO, HAJIUMNAHUE CHEra, BJIard WJIM MHOTO KOHJAEHcAaTa.
OTcyTcTBHE HaJIEXKAILEro JABIMOXOJa BJIEYET K BO3HMKHOBEHMIO psiia MpoOJeM MpH
HKCIUTyaTal[Mi OTONUTEIbHBIX CUCTEM, OCOOEHHO B YCIOBUAX XOJIOAHOIO KiIMMaTa.
BoznyxonarpeBatenu Clean Burn otnmuno 3apexomengoBanu cebst B Kanane,

Anonnn, CkaHIMHABUH, HA AJISICKE U B AHTapKTHJIE.

10) ChenuansHo pa3paOoTaHHash MUIIEHb IUIAMEHH B (opme Onroama Mo3BOJISET
100uThCs 3P PeKTa BTOPUIHOTO CTOPaHMsI TOIUIMBA, U JIETKAa B 00CITyKMBaHUU. B kauecTBe
mumenn Clean Burn mnpumensieT Tapeinky BTOPHYHOTO JIOXHUTA, BBIOTHCHHYIO U3
WHHOBAIMOHHBIX >KAPOMPOYHBIX MAaTEPHAIOB, KOTOpas IMO3BOJSET TOIYy4YUTh Ooliee
TIyOOKUH OT)KWT TOIIMBA W yJAEPKUBACT TEIUIO IS MAKCUMAJIbHOW TEIUIOOTIAa4yH, TeM

CaMbIM, 3alllMInas u TEIJIOOOMEHHBIE MaTcpualibl KOHCTPYKINH.
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Pe3yiabTaThl JKCIEPUMEHTOB, AHAJIU3A U PACYETOB

Onucannple mnpeumymiectBa TemnorenepatopoB Clean Burn noxareepxparoTcs
JaHHBIMHM Ka4€CTBEHHO-XMMHUYECKHUX U CHEKTPAIBbHBIX aHAIM30B C HU3KUM COIEPKaHHEM
BpPEIHBIX BBIOPOCOB TMPOAYKTOB cropaHus. Tabmuuma pe3yjabTaTOB aHAIM30B 110
IPOMBILIUIEHHBIM BBIOpOCaM B atMmoc(epy MpH WHTEHCUBHOM CXXUTAHUU OTPAOOTaHHBIX

macen Ha obopyaoBanuu Clean Burn Oyner npuBeeHa HIDKE.

B Ilpunoxenun 1 mnpuBeaeHbl auarpaMMbl M cBojHas Tabnuna OueHku
s dexTuBHOCTH BHenpeHus: tersorenepatopoB Clean Burn Ha mpumepe 16 ropoaos u
HAceJEHHBIX IIYHKTOB CTPaHbl. YTPOIIEHHbIE BApUAHThI PacYETOB BBIIIOJIHEHBI 0€3 yueTa
3aTpaT Ha DJIEKTPOSHEPrHI0 M  MOHTaxHble paboThl. JlaHHBIE O cHCTeMax
LEHTPAIU30BAaHHOTO TEIUIOCHA0KEHUSI YYUTHIBAIOT IOTEPU B TEIUIOBBIX CETSAX W Ha
UCTOYHMKAX TEIUIOCHA0XKEHUS, M MPHUHATHl CPEIHECTATUCTHYECKHMMH B PETMOHAaX IO
ceeneHusAM ['ockomcrata P®. Pacy€rbl OTONUTENBHBIX MEPUOJIOB BBIIOJIHEHBI COTJIACHO
CHulI 23-01-99 «CrpoutenpHas KnuMaTonorus», u3m. 2003r.

Cpennuit  korbdunment 3arpy3ku He mnpeBbimaer 0,45 mnpu  TOM, dYTO
AKCIUTyaTUPYyEMble YCTAaHOBKM MHOTHX MOTPEeOUTENEeH MMEIOT HECKOJIbKO 3aBBIINICHHBIN
3amac  TEIUIOBOM MOIIHOCTM B BHJAY COOTBETCTBHS H3ACIHUS MOJEIBHOMY PsAy
IIPOU3BOIUTEIIA.

VYaenbHas CTOMMOCTb 3aTpaT Ha MNPUOOPETEHUE OCHOBHOIO  KOMILJIEKTa
o0opyaoBaHus B cpeHeM coctaBuiia 3,49 teic. py0. Ha 1 kBT ycTaHOBIEHHOM MOLTHOCTH.

VY enpHas CTOMMOCTB 3aTpaT Ha SKOHOMUIO | TOHHBI y.T. 32 MOJHBIA OTOMUTENbHBII
nepuoJ B CpeiHeM cocTaBuiia 5,99 Teic. py0. Ha 1 TOHHY y.T.

CpoK OKyIaemMoCTH pacCUUTaH HHAWBUIYAIbHO B OTONUTEIbHBIX CE30HAX U B
cpelHeM 1o BceM o0bekTam coctaBui 1,19, y HEKOTOPBIX MOTpeOUTENEH ITOT CPOK MEHEE
1 (0HOTO) OTONMUTENHHOTO NEPUOIA.

JmarpaMMbl ~ cofiep)KaT  MOKa3aTeldd  SKOHOMHUU  TOIUIMBA,  aOCOJIOTHOM

pPEHTA0EIbHOCTU U CPOKH OKYIIaeMOCTH 000PYI0OBaHUS.
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Cnenyronmii  QakT CBHAETENBCTBYET O BBICOKOW 3HeprodddekTuBHOCTH
terioreHeparopoB Clean Burn u HU3KUX TEIUIOBBIX MOTEPSAX B CPABHEHUH XapaKTEPUCTHUK
aHAJIOTMYHOrO0 OOOpPYAOBAHUS HEKOTOPHIX MPOU3BOAMUTENEH, TEeMIIEpaTypbl YXOASIIMX
ra3oB KOTopbix npessbimaoT 300°C.

HopmaneHble i1 pOCCUICKOTO KJIMMara TeMIEPaTypbl YXOASUIUX JBIMOBBIX ra30B
obopynoBanusi Clean Burn nHaxomsrcs B auamazone 220-250°C (B 3aBUCUMOCTH OT

KauecTBa TOIUIMBA U YCJIOBUH JKCILTyaTalllK ), KaK y Ma3yTa U IU3TOIUINBA.

Okonornueckor kammanueil CILIA Opu1 mpoBeAEH SKCIEPUMEHT B YCIOBHSIX
KECTKUX UCHBITAHUN O0OpYOBaHUS KOHKYPUPYIOLUIUX aMEPUKAHCKUX IPOU3BOJIUTEINIEH.
OO6opyoBaHHE€  HEKOTOPHIX  MPOU3BOJAUTENEH HE  BBIACPXKAJIO  UCHBITAHUM, U
IIPOM3BOJUTENIA COLUIM C JAUCTAHLUM PAaHBILIE IOJOXKEHHOro cpoka. Ha mpusBenéHHom
rpaguke H300pa)keHbl JIMHUM pOCTa TEMIEpaTyphl ABIMOBBIX Ta30B B Ta30XoAax,

MOJIYYCHHBIC B X0JI¢ dKcriepuMenTa 3a 250 yacoB paboThI (B rpaxycax mo dapeHrenTy).

Comparitive Analysis: Stack Temperatures
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ITo popmyne A°C=A°F+5/9 pazuuna remneparyp cocrasiser npumepao 125°C.
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Hacrosmue nannbeie u Oonee momapoOHas uHGOpMaIs 00 dKCIEPUMEHTE, aHAU3
TEXHUYECKUX  BO3MOXKHOCTEH, TapaMeTpOoB H  KOHCTPYKTHUBHBIX  OCOOEHHOCTEH
obopynoBanusi Clean Burn B cpaBHeHHH C 0OOpYJIOBaHHMEM JIPYTUX MPOU3BOAUTENEH

puBeeHa C IOKYMEHTaIbHBIM IMOJATBEPKICHUEM Ha caiite www.ecologicalsolutions.biz.

Kak n3BecTHO, B KOTEJIBHOW TEXHMKE IOBBIIICHUE TEMIIEPATYPBI IBIMOBBIX I'a30B HA
10-15 rpamycoB Bie4€r 3a coboit cHmwkenue KIIJ[ Temnorenepupyromiero o6opyaoBaHus
Ha [-2 %, u, Kak cIeacTtBue, € POCTOM TEIUIOBBIX IOTEPh IMPONOPLHOHAIBHO
YBEJIMYHMBAETCS PacXoJl TOIUIMBA HAa BBIPAOOTKY TEIUIA, YTO MPUBOJUT K POCTY 3aTpar y
NOTPeOUTENS U CHIXKEHHIO peHTa0eIbHOCTH. [lanee koMMeHTapuu He TPeOyIoTCs.

Ha pucynke 6 ¢ororpadus KoTenbHON: KOTeIbHAs MOJHOCTHIO aBTOMATU3UPOBAHA.

Fopﬂqa;[ BOJa U OTOIIZICHUC I10 MCPC HCO6XOI[I/IMOCTI/I prrJ'II:Iﬁ rof.

Puc.6 Kackaonas ycmanoska 60002pelinblx KOMi08

Ha o6opynoBanuu Clean Burn Oblin HEOJTHOKPATHO MPOBEICHBI DKOJIOTHYECKHUE
W3MEPCHUSI W WCTBITAHUS B HAICH CTpaHE MO YTBEPKIAEHHBIM METOAHMKAM CITyKOamw,
AKKpeAUTOBAHHBIMU MUHUCTEPCTBOM NMPUPOAHBIX pecypcoB PD, denepanpHoli ciyx0O0i
10 TUAPOMETEOPOJIOTUY U MOHUTOPUHTY OKpY:Katouieh cpespl, GenepanbHoii ciryx00ii Mo

AKOJIOTUYECKOMY, TEXHOJIOTMYECKOMY U aTOMHOMY HaJ130py.
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Okcrnieptrsza Obuta BhImojiHeHa opranm3anusmMu HIIO «Taidyn» (r. OOHUHCK),
HUUN «Atmocdepar (r. Canxr-ITutepOypr), @I'YTTI «Upkyrckl'eonorus» (r. UpkyTck) u

np. Jlanuaeie 6pUTH Taxoke 00pabOTaHbI B CHIEIUATH3UPOBAHHON TIPOTpaMMe « IKOJIOT» IS

yCIIOBUH Kinmarta r. MockBbl. BOT pe3ynbraThl:

OnpeaessieMblii MOKa3aTeJb Pe3yabTarsl
CocTap BLIBPOCOB: Otnomenwne K [TJK (Cm/TIIAK)
Kon Bemnectra Jleto 3uma

JInokcun cepbl (aHTUAPUI CEPHUCTHIN) 0330 0,197 0,183
Oxkwucibl a3oTa:
- TUOKCHUI a30Ta 0301 0,445 0,413
- OKCHJI a30Ta 0304 0,036 0,034
XJIOpUCTHIN BOIOPOJ (COMNSTHASL KUCIIOTA) 0316 0,029 0,027
Okcup yriepoaa 0337 0,041 0,038
[1bu1b (B3BEILICHHBIE BELIECTBA) 2902 0,270 0,251
Caxa (yriepon) 0328 0,008 0,007

CoaepxaHue Ipyrux BeliecTB: PasmepHoOCTB HopmaabHoe | PDakTHyeckoe
MaccoBasi KOHLIeHTpauus OeH3(a)nupeHa Mkr/m° 0,07 Meunee 0,01
CyMMapHasi KOHIEHTpaLKs TOKCUYHbIX TIr/™° (B
kourenepos [IX/II/I® (8 TEQ) Jiarna3oHnax 42 100 23,6

3JIEMEHTOB)

FA;2ﬁ§;§§;ﬁﬁiﬁi?€;§g I))a(i)égf[gg i aac Temmneparypa razoporo noroka B rasoxone: 220°C.

WNHbIX BpeaHbIX BHIOPOCOB HE OBLIO OOHApYX EHO, O YEM CBUICTEIBCTBYIOT H
mapkepsl ND — Hmke nipegena oOHapyxkenus. @on 3arpszaenus (Bkian [1]1K) B pagmyce
500 merpoB He mpeBbimaer 0,64 B jeTHWil ce3oH. Takum 00pa3oM, KOHIIEHTpaIus
BBIOPOCOB 1O BCEM TOKa3aTEIsIM CTOUT CYIIECTBEHHO HI)XE HOPMATUBHBIX 3HAUCHUU
[TJK, uTo moaTBEpK/1aeT SKOJOTUYECKYIO YUCTOTY MPOIECCOB CHKUTaHUs OTPabOTaHHBIX
Mmacen Ha obopyaoBanuu Clean Burn u ero cepTudukaiiioHHbIe TapaMeTPHhI.

O6opynoBanne Clean Burn ceprudurnupoBano ['occrangaprom PO.
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Ipumepsl

Ha pucyHke mnpencraBiieHa OJHA U3 PACHPOCTPAHEHHBIX CXEM MCIOJIb30BAHUS
terioreneparopoB Clean Burn:

CYIIECTEYIIEAA CKEMa NpUEHeHuAa bolinepos
wowmnanuu Clean Burn
£
£
£

_I
f &
|
]

' l BOWNEP ‘ |
]
0DOrpes NOMEWEHHHA |

| MONKA

noggog, ABTOMOBHIER
BOABI

oborpes
NOHEWEHHA
no NEpHHMETPY

oDorpes Nonoe Nogorpee BLe1a (TaAHWEe cCHEera U neda)

Ha rpaduke mpexncraBieHa OLEHKa yAEIbHBIX 3aTpAaT U3 MaTEepUaOB TEXHUKO-
HKOHOMUYECKOTO OOOCHOBaHHUS TMPOEKTa YCTaHOBKM TeruioreneparopoB Clean Burn,

BBITIOJTHEHHOTO OJHUM W3 TIOTPEOUTEIICH:

OpueHTUPOBOYHbLbIE 3aTpaThbl Ha oTonsneHune 1 m3
nomeLeHUs B Te4eHMU OTONMUTENIbHOro Ce30Ha
(max=218 aHen), pyo.

= 500
S 400
2] 444,30p.
2 300 5
S
S 200 5
= 100 -
o 17,90p.
o 0

Otpab-Hoe a3 LleHTp-Hoe  JdnekTp-kaa  [OusenbHoe

macno oTonneHue 3Heprus TONNMBO

Bua TonnuBa (HaumeHoBaHue)
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IIpunoxenue 1

Coanas Tabnuia - Onenka 3¢ dextuBHOCTH BHeApeHus TemiorenepaTopoB Clean Burn (CIIIA) Ha oTpaboTaHHBIX Maciax

JAKoHoMMuYeckumn achdekT ¢
YctaHoBneHHas o Cpok | 3arpatbl | MoTepu Tonnuea B OKoHOMMA
TapudHbIA NnaH, yyeTom PeHTabe
lFopogp, MOLHOCTb, KBT, oKynae | TonnuBa cucteme LEHTp- Tonnuea
.. . py6. (6e3 HOC) 3KcnnyaTauMoHHbIX 3aTpar, NBbHOCTb
HacerleHHbIn KomnaHus TennoreHepaTopoB MOCTU | MaKCUM. nu3.TennocHao. ansa UTC,
ThiC.py6. (6e3 HAC) ThIC.
NYHKT (cesoH (MUHUMYM) py6.IT.y.T.
Bo3a. Boa. Oronne- rBC MUHUMYM MaKCUMyM oTon.) T.y.T. T.y.T. % T.y.T.
Harp-nu KOTJbI Hue

Mocksa TL| "Kapat" 118 102 856,68 62,96 538,06 708,26 1,46 101,60 14,53 12,51 116,13 4,63
3A0 "EBpo-cToK" 248 0 856,68 586,55 772,09 1,11 78,25 11,19 12,51 89,44 6,56
Xumku MO T r.Xvmkn 293 0 856,68 692,98 912,19 1,32 92,45 13,22 12,51 105,67 6,56
CaHkT-lMNetepb. | OO0 "Skckntosms" 204 0 646,20 374,15 501,56 1,58 66,17 14,43 17,90 80,60 4,64
HoBocubupck 000 "TepmoTpeHa" 204 0 623,57 377,46 506,00 1,56 69,18 15,08 17,90 84,26 4,48
CaxanvH 000 "Nacumk/nHK" 1122 0| 114142 3 882,66 5780,15 0,84 388,76 401,78 50,82 790,54 4,91
KpacHogap TL "Mogyc" 612 0 959,88 1129,22 1 533,11 1,57 134,45 37,27 21,71 171,72 6,58
EkaTepuHbypr O1a.Ceepanos. XX 584 0 452,71 784,48 1 064,27 1,81 198,04 54,17 21,48 252,21 3,11
ChbIKTbIBKap 3A0 "TTK" 0 408 787,70 74,81 1107,74 1 596,96 1,40 293,56 198,69 40,36 492,25 2,25
Tomck Tl r.Tomcka 0 408 642,29 44,88 853,61 1182,72 1,81 283,93 109,88 27,90 393,81 2,17
Tonbattn OO0Q"MHKOM-LIeHTP" 438 102 615,95 46,01 918,18 1249,40 1,58 199,73 57,60 22,38 257,33 3,57
Kemeposo KMIK 292 0 609,87 530,71 736,88 1,34 99,45 39,74 28,55 139,19 3,81
Yura MMM "Kapnos" 0 204 513,45 29,96 346,10 486,75 2,23 145,58 70,19 32,53 215,77 1,60
Cypryt Hally Burton 612 0 727,76 1476,71 2 086,55 1,20 231,90 119,43 33,99 351,33 4,20
CrtaBponornb OO0O"AsTogowmlntoc" 248 0 763,04 410,14 572,01 1,59 61,43 26,24 29,93 87,67 4,68
MaragaH PynHuk "KBapueBbin” 292 0| 2172,07 2 356,53 3 384,15 0,38 123,99 79,70 39,13 203,69 11,57
Camapa 000 "3OxoueHTp" 292 0 615,95 471,03 640,94 1,51 87,40 25,21 22,38 112,60 4,18
nTorun 5559 1224 16 836,32 23 688,54 1,19 | 2655,85 | 1288,36 32,66 3 944,21 4,27
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OkoHomua Tonnusa ans LUTC (MMHumMym)
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