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KaTeropus HasBaHune
HO 1.A4d.a.i, 1.A4.Db.i Manoe cxuraHme
1.A4.ci
1.A5.a
NH3B 020100 Kommepueckne/nHCTUTYLMOHaNbHbIE YCTaHOBKM
020103 KoMMepuecknin/MHCTUTYLUMOHANbHbI  CeKTop:  YCTaHOBKW  Ans
okuraHma < 50 MBT
020104 CTauMoHapHble rasosble TypOUHbI
020105 CraunoHapHble gBuratenn
020106 Jpyroe ctaunoHapHoe obopyaoBaHme
020200 BbITOBbIE YCTaHOBKM
020202 KoMMyHanbHO-6bITOBO cekTop: YCTaHOBKM Ans okuraHusa < 50 MBT
CTaunoHapHble rasosble TypoUHbI
020203 CraunoHapHble gBuraTenu
020204 KoMMyHanbHO-6bITOBO  cekTop - [lpyroe  cTauMoHapHoe
020205 obopygosaHue (Meun, KaMrHbI, KyXOHHOe 060pyA0BaHMe)

YcTaHoBKM B CeNbCKOM X035ACTBe, NecHom X03sicTBE

020300 1 pbI6OBOAYECKOM XO35cTBE

YcTaHoBKa gns okmranmsa < 50 mBt
020302 CTauMoHapHble rasosble TypOUHbI
020303 CraumoHapHble gBuraTenu
020304

MCOK
Bepcusa Pykosogacteo 2013

O6HoBneH Wionb 2017 OcHoBHOe U3MeHeHUe - 3Mo ekItYeHUe Ho8ol Memodosnoauu YposHs

ms 2 0215 monauea Ha ocHoee 6uomacce! (Pazden 3.4). [JonosHumensHole
mamepuansl U pykogoocmea OaHbl 8 OQHHOM pazdesne O MOM, KaK
npumeHsmes nodxod YposHs 2. OCHogHas udesi COCMOUM 8 MOM, Ymo
KaoKOas CMpaHa CMOoXcem UCN0/163080Mb N00X00 YPOBHA 2, UCNoab3ysa
UHPopmayuto, npedcmasneHHyto 8 daHHOM dokymeHme. bosee mozo,
6b11U 06HOB/EHbI KOIPPULUEHMbI BbI6POCO8 YPOBHA 1 041 6UOMACCHI,
0 MaKxe Hekomopsle usMeHeHus 8 mekcme Pasodena 3.4.
Ans HpopMaLmn O NpeabIAYLLINX JOMONHEHVSX CMOTPUTE XypHan
06HOBNEHWI rNaBbl, JOCTYNHbIV Ha caliTe PyKkoBOACTBaA.

OCHOBHble aBTOPbI
Kapno Tpouun

CoaBTOpbI (BK/IIOYAsA N1L, BHECLUMX CBOV BKNaA B pa3pa6oTKy npeablayLmx BePCUii JaHHOM
rnaBbl)

One-KeHHeT HunbceH, MapneH C. Mneingpyn, ManeH HunbceH, KpuctnHa Kyburika, boctbsiH Mapaauns,
MaHarboTa Aunapa, 36urHes KnumoHT, Cepreli Kakapeka, b. [lebck, Maiik Byadung, Pobept CTroapT,
Po6epT YaTuHr, AHTOOH Bucxegaeiik n MepyH KyereH
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1 O6wume cBeageHus

B paHHOW rnaBe peyb WAET O MeToAaX WU AaHHbIX, HEOBXOAUMBIX ANS OLEHKM BbIGPOCOB W13
CTaLMOHAaPHbIX NCTOYHMKOB CKUIaHWa B cOOTBeTCTBMM € cekTopamm HO 1.A4.a.i, 1.A4.b.i, 1.A4.cin
1.A5.a. . Pa3genbl BkitoyaloT B cebs paboTy YCTaHOBOK, MpejHa3sHa4YeHHbIX ANS OKUraHus, B
HUXeCneyloLmx cekTopax, KoTopble, Al Lefneil HacToslero pPyKoBOACTBA, CUYUTAKOTCA
YyCTaHOBKaMu, UMELLIMMN TEMJIOBYH MOLLHOCTb < 50 MBTT.

e 1.A4.a — KomMMepuecknii/MHCTUTYLIMOHaNbHbIV cekTop

¢ 1.A4.b — KoMMyHanbHO-6bITOBOI CeKTOp

e 1.A4.c — Cenbckoe x035ACTBO/NECHOE XO3ANCTBO

e 1.A5.a — lNpouve (cTauMOHaPHbIE UCTOYHNKN CKUTaHWSA)
Mo cywlecTBy AaHHbIA BUA AesTeNbHOCTU BKAtOYaeT B cebsi COKMraHve B Kamepax CropaHus u
yCTaHOBKax MeHbLUe Mo rabaputam, Hexenn Yyem yCTaHOBKM, O KOTOPbIX MAeT pedyb B Mnase 1.A.1,
SHepreTnyeckne oTpacan MPOMbILLIEHHOCTU. TIpUMeHAEMble TEXHOIOTUN CKUraHWsA MOryT UMeTb
OTHOLIeHMe K cekTopaMm naBbl 1A.1. B Tnase 1.A.1 gaeTtcs AononHuUTenbHasi MHGopMauus no
BblbpOCaM ANA BUAOB AeATENbHOCTM, YKasaHHbIX B HacTosweli rnase (M Haobopot). CekTopbl,
BKJIOUEHHbIE B HACTOSALLYIO I/1aBY, BK/IHOUAIOT HUXeC1eytoLLe onepayumm:

e OTOMNEHWNE MPOMbILLIEHHbIX 06BEKTOB U yUpexaeHni

e OTOMJIEHME XWAbIX MOMELLEHWI, NPUTOTOBNEHME ML

e CenbCKoe X03ACTBO/NeCHOe XO3ANCTBO U

e /ipyrve ctayMoHapHble NCTOYHVIKM OKUraHns (BKIOYast BOEHHbIe)
CXuraHne CcenbCKOXO3ANCTBEHHbIX OTXOAOB Ha HEOrOpPOXEeHHbIX YyyacTkax He BK/YeHO B
HacToALLYytO rnasy. [lnanasoH AeaTenbHOCTW, COOTBETCTBYOLW el cektopy 1.A.4, NnprBejeH B rnase 2.

Havbonee BaxHble 3arpsisHSIOLME BeLLECTBA, BblbpacbiBaeMble B aTtMochepy, NMpUBOAATCA B
0606LLeHHOM Buge B Tabnmue 1.1

Taﬁnmqa 11 3arp;|3Hmou.w|e BeljecTBa C HOTeHLI,MaﬂbHOﬁ BO3MO>XHOCTb Masioro ckuraHus,
KOToOpble A0/DKHbI 6bITb K/IlOUEBOW KaTeFOpMeVI

[ BbI6pOChI M3 MCTOUHMKA
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2 OnumucaHve NCTOYHUKOB

21 OnuncaHve npouecca

YCTaHOBKN A1 Manoro CKWUraHus, BKAKOUEHHbIe B HACTOSILLYIO rNaBy, MpejHasHadeHbl, rNaBHbIM
ob6pasomM, Ans OTOMNEHWst W ropsiyero BOAOCHAGXEHWS B >KWIULHOM  XO3AicTBe U B
KOMMep4eCcKOM/MHCTUTYLIMOHANIbHOM cekTope. BTopocTeneHHble BUAbI AesTeNbHOCTU 3aTparveatoT
MCMO/b30BaHMe  6bITOBLIX MPUBOPOB B XWbIX U KOMMEPYECKMX CeKTopax A/ MpUroToBleHUs
nMwy. B CenbCKOXO3AMCTBEHHOW  OTPacAM  MPOMBILLNEHHOCT  Tenao, BblpabaTbiBaeMoe
yCTaHOBKaMU, Take NCMob3yeTcs ANs CyLLKWU 3epHOBbIX Ky/IbTYp U 060rpeBa Ternan,.

B HEKOTOPbIX ClyYasx ykasaHHble METOANKIN CKUMaHWS U BUAbI TOMAMBA MOTYT 6biTb CneLnMdUUHbIMU
AN KaTeropun gestensHocTn HO; oAHako, 60/bLuasi YacTb METOAOB OTHOCUTCA He TOJbKO K
knaccndukaumym HO. O6nacTi MPUMEHEHVS MOXHO YCNIOBHO MOAPasAenuTb C y4eToM o6Luero
o6beMa U 1CMo/b3yeMblX METOA0B CKUraHVs:

. oTonneHme Xnnbix I'IOMeLLl,eHI/IVI - KaMUHBbI, Neyu, NAnTbl, Manble KOTAbI (< 50 KBT);

L] oTonneHmne y‘-lpeM(AeHMVI/npOMbImﬂeHHbIX 06BHEKTOB/Ce/bCKOX03ANCTBEHHBIX
O6'beKTOB/I'IpOHI/Ie BUAbl OTOMNEHNSA, BK/IKOYadA:

o oborpes - KOT/bl, 06orpeBaTeny nomeLleHnin (> 50 kBT)
o ManorabaputHas Ter03ekTpocTaHLms (TILL).

PasgeneHne Ha knaccel B Tabnanuax Ko3pPuUMEHTOB BbIOPOCOB ANA YCTAHOBOK BHE XXWIVLLHOMO
XO35ACTBa BK/IHOYAET K/iacCbl pa3MepoB ANS TEXHONOTWM, KOTopble MOTEeHUMAanbHO VMetoT
YCTPOWCTBaA C MOLLHOCTbIO >50kBT, HO MeHee 1 MBT, 6onble 1 MBT, 1 MeHblle, yem 50 MBT.
BbI6pOChI 13 YCTaHOBOK ANS Manoro OKMUraHus BaXKHbl 61arogaps Ux KOAMYecTBy, pasfinyHoOMy TUMNy
NPYMeHseMbIX MeTOAMK OKWUraHus W AmanasoHy nokasateneil 3pPpekTMBHOCTM U BblbpocoB. Y
MHOTUX M3 HUX OTCYTCTBYIOT Mepbl MO YCTPaHEHWMIO 3arps3HeHNi oKpyxXatoLLeid cpesbl, Tak U Mepbl
No YCTPaHeHWo HU3KOM 3$pPeKTUBHOCTU. Bo MHOrMX cTpaHaX, 0COBeHHO B CTpaHax C MepexoAHON
3KOHOMWKOW, YCTaHOBKM W 06OpyAOBaHVWE MOryT 6ObiTb YCTapeBLUWMKW, 3arpssHAOLWMMA
oKpYXKatoLLyto cpesy 1 HeapPeKTUBHBIMU. B XUANLLHOM XO3ACTBE, B YAaCTHOCTW, YCTAHOBKN O4eHb
PasHATCA, B 6ONbLUOK CTeMeHW 3aBUCA OT CTPaHbl U permoHanbHbIX GakTopoB, BKIOYas MeCTHoe
TOMANBOCHabXeHwMe.
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HeopraHnsoBaHHbIe
BbiGpockl MMaBa
1.B.1 HMIOC, TH10

SNeKTPO3HEPIna

Tonnueo C)XuraHue Tenno

Map

PucyHoK 2-1 Mpumep OCHOBHOrO TEXHOJIOFMYECKOro rfpouecca B YCTaHOBKax MaJsioro
OKWraHWs; PUCYHOK B3AT U3 MeToAuYecKMX YyKasaHuii MIMBUK 2006 o
COCTaB/IEHUN HaLMOHa/IbHbIX MHBEHTapU3aLuii BbIGPOCOB NapHUKOBLIX ra3oB

2.2 MeToaukun
2.2.1 OmonneHue xunsvix nomeweHuli (1.A.4.b)

06wwas uipopmauusa

YCTpOCTBaA Manoro CKMraHns NCNonb3yrTCs ANt 06ecrneyeHns TeNNoBOM SHeprein Ans o6orpesa u
NPUroTOBNEHUST MWW, B ycTaHOBKax Manoro COKWUraHus WCMo/ib3yeTcst LUMPOKWIA BbIGOp BUAOB
TONAMBa W TMPUMEHSETCS HEeCKOAbKO TEeXHONOrUiA okuraHus. B KOMMyHanbHOM  Xxo3silicTBe
HebonbLUVe TOMKKW, B 0COBEHHOCTW 6onee cTapble eANHNYHbIE 6bITOBbIE YCTAHOBKW, NMEKT OYeHb
NPOCTYH0 KOHCTPYKLMIO, B TO BPeMst Kak HeKoTopble COBpeMeHHble YCTaHOBKMU 060 MOLLHOCTW
3HaYNTE/IbHO YCOBEPLUEHCTBOBAHbI. KOAMYecTBO BbIGPOCOB B 3HAYMTE/IbHOWN CTeneHn 3aBUCAT OT
TOMAMBA, TEXHOMOTU OKUraHusi, a Takke OT MpakTUKK 3KChayaTaumm U TeXHUYeckoro
06CYXNBAHWS.

[na okuraHns Xnakoro u ra3oo6pa3Horo TONAMBa WNCNONL3YHTCA TEXHONOIMMKW, aHanornyHble
TeXHO/N0rMAM NO MNpPOW3BOACTBY TennoBon 3Heprnn npun onepaunax 60/bLLIOr0 OKWUraHus, 3a
VCK/TFoYeHMeM HebOoNbLLUMX TOMOK TakunX, Kak KaMUHbI 1 MeYKN.

TexHONorMm ncnosib3oBaHUA TBEPAbIX BMAOB TonavBa WU 6romacc LLNPOKO BapbupyroTCa U3-3a
PasNnNYHbIX CBOWCTB TOMAMBa W TEXHUYECKMX OcCobeHHocTell. B YCTaHOBKax MaJsioro OKuraHus
NPUMEHART, B OCHOBHOM, TEXHOJIOTNO OKUTaHUA B HEMOABVXXHOM C/10€, T.e. OKUraHune Ha TOMOYHOW
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pelietke (GF) TBepAbIX BUAOB TOMavBa. TBepable BUAbI TOMAMBA BK/IOYAlOT B €6 MUHepanbHoe
TOMNNNBO 1 TBepAOe TOMIMBO 13 B1OMACC C KPYMHOCTLIO, BapbUPYHOLLIEACS OT HECKONbKMX MM 0 300
MM. Bonee noapo6Hoe onucaHve MeToAMK MOXHO HaiTh y Kubica n apyrux, (2004). MoxeT 6bITb
nonesHbIM PacCMOTPeTh BbiITOBOE 060PYyAOBaHMe AN CKUraHNUSA C TOUKN 3peHst BbITOBbIX NPN6opoB
(Npov3BeAeHHbIX 13Aennii) n 6onee 6a30BOro 060PYA0BaHUS, TAKOTO KaK «TPAAVNLIMOHHbBIE» KaMUHBI
C TBEpPZAbIM TOMANBOM.

e ba3oBoe obopyjoBaHVe - TPaAMLMOHHbIE KaMWHbI C TBepAbIM TOMAVBOM, YMMeHen
(oTAeNbHOCTOSALLME, MepeHOCHble TaHAbIPbl /KyBLUMHOO6Pa3Hble MaHrasbl), MaHranbl Ans
6apbekto. [laHHOe 060pyAOBaHNE OTANYAETCA TeM, UTO ABASETCA OTKPbITLIM 1 He MMeeT CoBCeM
WA OYeHb OrpaHWYeHHbIi KOHTPOAb BO3AyXa. bonee Toro, BBUAY CPaBHWUTENBHO HU3KUX
TEMMOB 3amelleHUns (CTPOeHW 1 060pYAOBaHNMS), OTKPbITbIE KaMWHbl C TBEPABIM TOMANBOM
MOryT COCTaB/SiTb 3HAUMTENbHYIO [JOM0 B XKUAOM OTOMUTENbHOM ¢$oHAe. XoTa MoryT
CyLlecTBOBaTb YCTPONCTBA Ha HedTU WAM rase, K KOTOPbIM BO3MOXHO MpUMeHeHMe
onpeaeneHns «6azoBoe 060pyAOBaHME», CHUTAETCA Bonee yMeCTHbIM paccMaTprBaTh UX Kak
npuéopbl.

e [pubopbl - obecneymBaloT psag GYHKUMIA, BkIoYas oborpesaTenn (meyw, BCTpanBaemble
npuéopsbl, 1 NeYn ¢ MejeHHbIM TenNoBbIAeNeHEM), MANUTbI, KOT/bl LLeHTPalbHOro OTOMNeHNS,
BOJlOHarpeBaTeny, C LUMPOKVM CMeKTPOM XapaKTepuCTUK NMPOU3BOAUTENILHOCTM 1 BbIGPOCOB B
3aBMCMMOCTY OT TOMIMBA, BO3PACTa, TEXHONOTUN 1 cnocoba 1cnoib3oBaHns. C 04HON CTOPOHDI,
6onee cTapble Neyn 1N OTKPbITbie BCTPaMBaeMble NprGOPbLI MOTYT MMETb O4eHb OrpaHUYeHHbI
KOHTPO/Ib 1 MO3BOASIOT /INLLb He3HaUUTeNbHble Yay4lleHUs 3PPeKTUBHOCTU 1 XapaKTepucTuK
BbIGPOCOB MO CpaBHEHWIO C 6a30BbIM 060pyAOBaHNEM. OfHaKO COBPEMEHHbIe APOBSHbIE Meun
N aBTOMaTMyeckme yCTpolicTBa obecreynBaloT flydllee yrnpaBieHne MpoLEeccoM CKUraHus
ynyylleHnem Bbl6pocoB U 3pdeKTUBHOCTU. Mofo6HbIM 06pa3oM, COBpeMeHHble rasoBble U
HedTAHbIE MPUOOPLI MpeanaraloT yaydlleHHoe yrnpaB/ieHVe OKUraHueM W COOTBETCTBYHOLLee
ynydLleHne BbIGPOCOB.

B EBpone cylLiecTByeT LUenblli Ppsj  Peryivupylowmx AOKYMEHTOB, KOoTopble 06ecrneuyvBatoT
HopMmaTuBHyto 6asy AN ras’oBOro OGOPYAOBAHWS, CTPOUTENbHBIX UW3Aenvii  (TBepdo - w
XNAKOTOMANBHBIX NPUBOPOB), 3GHEKTUBHOCTI KOTIOB (ra3oBbiX U XMUAKOTOMINBHBLIX NPMEOPOB), a
Takxe ANA 3KO AM3aiiHa MPOAYKTOB, CBA3aHHbLIX C SHEPreTUKoW. JaHHble AOKYMEHTbl MpuBenn K
pa3paboTke Lenoro psja CTaHAAPTOB A/t TBEPAOTOMINBHbIX, Fa30BbIX, U, B ONPeAeNEéHHOI cTeneHu,
XVAKOTOMMBHBIX MPUGOPOB MANoro CKMUraHus.

Cnepytoume cornacoBaHHble CTaHgapTel EN  0oXBaTblBalOT TBEpAOTOMIMBHbLIE OTOMUTE/bHbIE
npuéopbl:

CraHpapt EN OnucaHune CtaHaapTa 06nacTb NpUMeHeHUs

EN 13229 BcTpavBaemble  npubopbl,  BkaoYas | OTKpbITble OTAeNbHOCTOsLWLME oborpeBaTen
npubopbI C OTKPLITEIM OTHEM Ha TBEPAOM | (Meun) C  py4yHoil nojgadyelt Tonaumea, W
Tonavee - TpeboBaHWS U MeTOAbl | OTKPbITble W 3aKpbiTble BCTpavBaemble
TecTUpoBaHus oborpeBaTeny, KoTopble MNpejHa3sHayeHsbl
ANA YCTAHOBKW BHYTPU TOMOYHOW HWLLK
KaMWHOB WAV WHTErpuvpoBaHbl B 3jaHuve.

Takxe BK/IKOYaeT oborpesaTen C KoTaamu.
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CraHgapt EN OnucaHue CtaHgapTa 06nactb NpUMeHeHUs
EN 13240 TeepAoTONNnBHbIE oborpeBartenu - | 3akpblTble oTAeNbHOCTOALLME oborpeBaTenv
TpeboBaHWS 1 MeTOAbI TECTUPOBaHUS (neun) c pyyHoil mogadelr Tonamea. Takxe

BK/KO4YaeT oGorpeBaTenm C KOT/1aMU.

EN 14785 BbiTOBbIE OTOMUTENbHbIE MPUGOPLI Ha | 3akpbiTble OTAENLHOCTOSALLME oborpeBaTen
ApPeBecHbIX TOMAMBHBLIX rpaHynax - | (neun) ¢ MexaHW4eckol nogadeli Tonavea

Tpe6oBaHUsA 1 MeTOAbI TeCTVPOBaHMA nnm 3aKpbITble BCTpaviBaemble

oborpesatenu. Takxe BKNtOYaeT

oGorpeBaTenm C KOT/1aMW.

EN 15250 Mpubopesl C Mej/leHHbIM | 3aKpbliTble OTAeNbHOCTOsALW e oborpesaTenu
TennoBblAeNeHeM Ha TBepAOM TOMAMBe | (Meyn) C py4yHoi nogaveit TonamBa C
- Tpe60oBaHVs N MeToAbl TECTUPOBaHUS Tenn0akKyMynvpytoLLeit cnoco6HOCTbIO.

EN 15821 Meun pns  cayHbl Ha HaTypanbHbIX | Meun Ans cayHbl C pyyYHO nogadeli Tonivea

ApPeBeCHbIX MONeHbAX - TpeGOEaHVIﬂ n

MeToAbl TeCTUPOBaHUA

EN 12815 BbiToBbIE NAWTLI Ha TBEpPAOM Tonause - | MAWTLI C Py4YHOI nojadeli Tonavea (Takxe
TpeboBaHUsA 1 METOAbI TECTVPOBaHMA obecneunsaloT 060rpeB MNOMeLUEHUs 1

BK/IKOYasA NMANTLI C KOTAAMU)

EN 12809 BbiToBble  He3aBMCMMble  KOTAbl  Ha | KoTnbl Ha TBepAoMm TonaveBe C PyYHOW W
TBEPAOM Tonavee - HomMmunHanbHas MeXaHM4eckon nop,aqe|7| Tonauea (TaK)Ke
Tennoeas MoWHOCTb A0 50 kBT - | obecrneumsatoT 060rpeB NomeLLeHus)

Tpe6OBaHVIH N MeToAbl TECTUPOBAHUA

EN303-5 OTonuTenbHble  kotnbl - Yactb 5: | KoTabl Ha TBepAoM TOMAvBe C PYYHON W
oTOMWTeNlbHble  KOT/Ibl  Ha  TBEPAOM | MexaHU4eckoii nojaveli Tonamea

TOMAMBE, C PYYHON W aBTOMaTUYecKoW
nogaven TonAvBa, HOMVHanbHas
TenjoBasg MOLLUHOCTb Ao 500 kBt -
TepMmuHonorus, Tpe6oBaHus,

TecTMpoBaHMeE N MapKNPOBKa

BasoBoe o6opyfoBaHMe

OTKPbITbIE KaMVIHbI Ha TBEPAOM TOMVBE ABAAIOTCA CaMbIMV MPOCTLIMW KaMepaMu CropaHust 1 4acTo
NCMONb3YIOTCA  KakK  AOMOJIHUTE/bHbIE HarpeBaTeflbHble MPUGOPLI, [aBHbIM  06pasoM, Mo
3CTETUYECKMM COOBPAXEHVSIM B XWIbIX MOMeLLeHMsIX. Bo MHOTMX CTapbiX 3jaHUSIX MMeTCs,
OTKpbITble KaMWHbl Ha TBEpPAOM TOMAMBE, W OTKPbITble KaMVHbl Takxe 4acTo WCMONb3ylTCs B
palioHax C He0CTaTKOM TOMAVBA VAN SHEPTUN.

JaHHbI BUA KaMVHa MMeeT 04YeHb NPOCTYH0 KOHCTPYKLMIO — MPOCTast TOMOUHYIO Kamepy, KoTopas
HernocpeACTBEHHO COAMHAETCS C AbIMOBOW TPY6OI. Y KaMUHOB MMeTCS 60/bLLNE OTBEPCTUS ANS
rOPsILLEro CNosi. HeKOTOpbIE 13 HAX UMEHT PErynaTopbl TArW Haj 30HON ropeHns Ans orpaHnyeHus
BCaCbIBaHNA KOMHATHOrO BO3/yXa 1 BO3HUKHOBEHVS TEeMNI0NoTepb, KOrAa KaMUH He UCNob3yeTcs.
TennoBas SHEPrVs NePeHOCUTCA B XXMI0e NoOMeLLeHNe, FNaBHbIM 06Pa3oM, NyTeM U3NyHeHUS.
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OTKpbLITLIE KAMUHbLI XapakTepusyTcs 60bLLINM HeperyanpyemMsim 136LITKOM BO3yXa ANS ropeHuns,
KOTOPbIA BAVSET Ha UX 3PPEKTUBHOCTL U BbIOPOCHI. B OTKPLITBIX KMPMUYHBLIX KamuHax 80-90%
Tenna, BbIAENSEMOro Npu CropaHuy, Tepsietcs Yepes Tpyby (Artjushenko, 1985). B cnyyae cnaboro
ropeHuns, Korja Hapy>XHbI BO3JyX XONOAHbLIA, WAW OrOHb TneeT (TakuM 0bpa3oMm, BTArMBas
Hapy>XHblli BO34yXx B MOMeLLleHNs 6e3 Npomn3BOACTBA A0CTAaTOYHOM 13/ly4aeMoii TeNN0BON 3Heprv)
MOFyT MPOUCXOAUTL ObLUMe noTepu Tenna B MOMELIEHUN C KaMUHOM. HekoTopble KaMUHbI
060pyA0BaHbI BOASHbIMUN TennoobmeHHnkamu (Crowther, 1997). OHM MOryT AaBaTb TeMA0BOW BbIXOZ,
A0 12KBT Tenna, Takum o06pa3oMm obecrneyvBaTb LeHTpasbHOEe OTOMJeHNne OT Hejoporo
060pyAOBaHVS TOCTUHON.

OTKpbITbIE KAMUHbI ABASITCA 06bIYHO KMPMUYHBIMUY KAMUHAMM 1 061aAal0T OYeHb HN3KOM

3¢ $eKTUBHOCTLIO, TOMAa Kak MMetoT 3HaUNTeNIbHble BbI6POChI 06LLEero KONMYeCcTBa B3BELLEHHbIX
TBepAbIx Yactul, (OKBY), okecnaa yrnepoga (CO), HeMeTaHOBbIX 1eTYUNX OpraHNYecknx CoejnHeHN
(HMJTOC) n nonnumknnyeckmnx apomMaTtmyeckmnx yrnesogopoos (MAY), BO3HUKaLWNX B pe3ybTarte
HEMOJIHOro CropaHnsa TonvBa.

TonnvesoM Ans TBEPAOTOMNIMBHbLIX OTKPLITbIX KAMUHOB SABAAIOTCS AepeBo (MOJIeHbs), Yronb, aHTpaunT
1 NPOMbILLINEHHO-NPON3BEeHHbIE TBEP/Able TOMIMBA. KamunH ans AepeBAHHbIX MOJIEHbEB MOXET
MMeTb OMHeynopHYyH pelleTky ANna yaAepXaHua Tonamea, HO 06bIYHO TOMINBO CKUraeTcs npamo B
oyare. yCTpOI‘/ICTBa C MNHepaJibHbIM TONNNBOM 06bIYHO MMetoT peLweTky Ana NnoA4ep>KaHNA OrHA Haj
€MKOCTbO AN15 30/1bl, YTO MO3BONAET NOAaBaTh BO34YX K HVDKHE YacTy obnactun ropeHus.

YrMeHen 1 MaHranbl Ans 6ap6ekto - 370 yMUHbIE\HapYXHble MPUCNOCOBNEHNS Ha ApeBecnHe Uan
YrosibHOM TBEPAOM TormBe. 10 NPUHLUMMY Ae/CTBMSI OHU Mano OTAMYAOTCS OT OTKPbLITOrO OrHsl.
[Jpyrvie BUAbI TBEPAOTOMIMBHOIO HapYXHOro 060pYAOBaHMS - 3TO APOBsiHbIE Meun Ans NULLbI 1
Apyrvie neyu, KOTopble TakXe MMetoT O4eHb OrpaHNYeHHoe yrpas/ieHye.

KoappunumeHTbl BbIBPOCOB, CBSi3aHHbIE C OMMCAHHBIM 060PYAOBaHMEM, MOXHO HaliThn B Tabnuvue
3.12 ans TBEPAOro TOM/MBA, He BKAoYas 61oTonaneo, U B Tabnuue 3.39 419 pOBAHOro Tonavea B
OTKPbITbIX KAMUHAaX.

Mpun6opbl
KamuHHb1e npu6opsl (6cmpausaemsie u omdenbHocmosaujue)

KaMUHbI Ha TBEPAOM TOMMBE - 3TO TOMKM C HEMOABWXKHBIM C10eM C py4YHoUl nogadyeli Tonavea. OHK
OTNINYAOTCSA OT OTKPLITbIX KAMUHOB, OMMUCaHHLIX Bhille (B paszene «basoBoe o6opynoBaHMe») Tem,
UTO OHV - OTAe/IbHble YCTPOWCTBA, B TO BPEMS Kak OTKPbITbIE KaMUHbI IBSHOTCA Yallle BCEro 4acTbio
CTPOUTENILHOW  KOHCTPYKUUW. BcTpavBaemMble KaMWHbI, O6OPYAOBaHHbIE BbITSXHON Tpy6OI,
OTHOCATCH K YCTpoWicTBaM, perynupyembiM CtaHgaptom EN 13229. Monb3osaTenb nepuoanyecku
nojbpacbiBaeT TBepjoe TOMAMBO B OrOHb BPYYHYH. VX MOXHO pa3fennTb Ha HuxkecnedytoLime
BUABI.

'-IacmuuHo-saKpblmble KaMuHsl

OcHalleHbl BEHTUNALMOHHBLIMM  pelleTkaMy U CTeKAAHHbIMU  ABepuaMn  ANs  YMeHbLUeHUs
BCaCbIBaHWs BO34yXa A/isi ropeHusi. PacnpejeneHvie Bo3Ayxa 4151 FTOPEHUs He OpPraHNU30BaHO 0CO6bIM
06pasom 1 He perynvpyetcsi. [10 3Toli NPUYMHE YCNOBWS FOPEHS YYULLIAtOTC He 3HAaUWTe/IbHO Mo
CpaBHEHWIO C OTKPbITLIMWA KaMWHaMW, OMMUCaHHLIMK Bhillie (B pasjgene «basoBoe o6opynoBaHMe»).
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HekoTopble KMPMWYHbIE KaMVHbI MPOEKTUPYIOTCS VAN MOAEPHV3NPYIOTCA TakMM 06pas3oM, YTo6bI
YBENNUNTE UX 06LLYI0 3GGEKTUBHOCTb.

KoadpduumeHTbl BbIBPOCOB, OTHOCALLMECS K TEXHOMOTUAM, OMWCaHHbIM B JaHHOM MoApasgene,
npusoasaTcs B Tabnuue 3.12 a4na TBepAOro TOM/IMBA 3a UCKNtOYeHeM 6uomaccel 1 Tabnuue 3.39 ans
APOBSIHBIX KAMWHOB.

3akpeimele KAMUHbI

3TV KaMUHbl OBOPYAYIOTCS MepejHUMUN ABepLaMu 1 UMeT CUCTEMY KOHTPO/S MOToKa BO3AyXa,
KoTOpasi BK/tOYaeT pacripejefieHvie BO3Ayxa A/ FOPeHUst Ha MepBUYHbIN MOTOK (pelueTka) u
BTOPUUHbI MOTOK (NaHenu), a Takxe cucTeMy AN OTBOAA OTXOASALLMX ra3oB. B 3aKpbITbIX KaMUHaX
TemnepaTypa ropeHvsi MoxeT gocturate 400°C nan 6onblue, a BpeMs YAepXMBaHUA rasoB B 30He
ropeHuns 6onblie Mo CPaBHEHWIO C OTKPbITbIMU KaMuWHamu. OHW W3roTOBASOTCH 3aBOACKAM
CnocoboM 1 YCTaHaBAMBAOTCS B BUAE aABTOHOMHbLIX YCTAHOBOK WAM KaMWHHbLIX BCTaBOK B
cylLlecTBytOLMe KMPMUYHBbIE KaMUHbI. Brarogaps KOHCTPYKLMW W MPUHLMNY FOPEeHWst 3aKpbiTble
KaMVHbI MOX0XMW Ha Neyku, N nx 3$peKTUBHOCTL 06bI4HO NpeBbillaeT 50%, HO MOXeT 1 NpeBbIlaTh
80% B 3aBMCMMOCTM OT YCTPOCTBA.

BBMAY TOro, YTO MeXaHW3M FOpeHUst 3aKpbITbiX KaMUHOB 3ddeKkTVBHee, YeM Yy OTKPbITbIX WAN
YaCTUYHO-3aKPbITbIX KAMUHOB, VX BbIGPOCHI 6oMlee MNOXOXM Ha BbIGPOCHI Neyek. 10 3TOl NpuyKHe
bonee LeNecoobpasHo MCNoib30BaTb KO3PPULMEHTbI BbIGPOCOB 13 Tabnuubl 3.14 ans TBepAoOro
TOMAWBA, OT/IYHOIO OT APEeBeCUHBbI, 1 Tabnunupl 3.40 A5 ApeBeCHbIX TOMIMB B 3aKPbIThIX KAMWHAX.

B 3aKpbITbIX TBEPAOTOMANBHbBIX KAMUHAX B OCHOBHOM WCMONb3YKOTCSA MONEHbSA, APEBECHbIE 6pyCKI/|,
6pI/IKeTbI 13 6romacchl, ApeBECHbIIZ Yyronb, yronb v yrojibHbole 6pI/IKeTbI. VIMetoTcsi MHOTOTOMN/INBHbIE
I'Ipl/l60pb|, KOTOpble MOryT OKUratb HeCKO/IbKO BMAOB TBEPAOro TOMAMBA, BKAOYaaA BUAbI TBEPAOIro
TOMNAMBa NPOMbILLUNEHHOIO MPOU3BOACTBA U ApeBeCcUHy.

KamuHel, pa6omafou|ue Ha 2a3ze

la30Bble KaMVHbl Takxe SBASIOTCA KaMWHaMW C MPOCTON  KOHCTpyKUWeW; maTepuanbl U
obopyAoBaHMe aHanornyHel Matepuranam v 060pyAOBaHWIO TBEPAOTOMAUBHBLIX KaMUHOB, Kpome
TOrO OCHalLleHHbIX Fa3oBOlM ropenkoi. bnarogaps npocTtoTe KnamnaHoB, MpPUMEHsieMbIX ANst
perynMpoBaHuNs COOTHOLLEHWSI TOMVBa /BO3AyXa , U ropenok 6e3 npeasapuUTenbHOro cMeLlVBaHNs
TonNMBa, BbIGPOCh NOx HMXe, HO BbI6pOoCkl CO, HEMETaHOBbIX NeTYUYNX OpPraHNYecknx coeanHeHun
(HMN1OC) moryT 6bITb BbIlLe MO CPaBHEHUIO C paboTarolyMK Ha rase kotnamu. KoadpouumeHTbl
BbIBPOCOB, OXBaTbIBalOLLME JaHHYIO TexXHOMornio, npueBogsaTcs B Tabauue 3.13 AN KaMUHOB,
paboTatoLLmx Ha rase.

Meyu

Meun ABAAOTCS 3aKPbITLIMU NPUGOPaMK, B KOTOPLIX TOM/IMBO, NMOJABaeMoe BPYUHY0, CKWUraeTcst Ans
MoJly4eHVst MONIe3HOro Teraa, KoTopoe MepeHOCUTCH BO BHELLHIOW Cpejy NyTeM W3nydYeHus u
KOHBekUun. OHWM MOryT LUMPOKO BapbMpoBaTbCcAa 6narogaps BWAy TOMAWBA, MPVMEHEHWIO,
KOHCTPYKLUMM U MaTepuanam KOHCTPYKLUMW, a Takxke opraHusaumm npouecca ropexus. Mo
XapaKTepucTKam TOMNBa, OHU MOTYT 6bIThb paszesieHbl Ha cejytoLLye NoArpymnmbl:

- TBEPAOTONNIUBHbBIE;

- XNAKOTON/IBHbIE;

PykoBoACTBO MO MHBEHTapu3auum Bbi6pocoB 3arpsasHarouwmx sBewects EMEMN/EAOC
2016, nocnegHee o6HoBNeHue , utonb 2017 10



1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

- Ha Fa3006pa3HOM Tonnmee.

Meukn, NPUMEHsIIOLLNE TBEPAble BUAbLI TONANBA, 06bIYHO UCMONBL3YOTCA ANs 060rpeBa NoMeLLeHniA
(KOMHaTHble o6orpeBaTeni), a Takke Ans NPUroTOBNAEHVS MWLM 1 NONYYEHUS ropsyei BoAbl (KOTbl
1 BOAOHarpeBaTtenu), B TO BPeMs KaK XWAKOTOMAMBHbIE MeYn U Neyn Ha razoo6pasHoM Tonamee
MNMEIOT TEHAEHLMIO NCNO/b30BaTbCS, FMaBHbIM 06pa3oM, TOIbKO A5t 060rpeBa NOMELLeHWA.

TeepdomonnueHsle neyu

TBepAOTOM/IMBHbIE MEYKM MOXHO KnacchduumpoBaTb Ha OCHOBE MPUHLMMA FOPeHUsi, KOTOpbIl,
npexJe BCEro, 3aBUCUT OT TpaekTOpUM BO3AYLIHOroO MOTOKa B pesynbTaTe Mojayu TonavBa B
Tono4Hyto kamepy. CylecTByeT ABa OCHOBHbIX TWMa: C BEPXHEN TAroli (MOTOK BO3jyxa MoJ OrHem,
NpoLecc ropeHns ¢ HarnpaBaeHHbIM BHU3 FOPEeHVEM) U HUXKHEN TAroi (BO3AyLLUHbIA NOTOK NoBepx
OrHS, C HarpaBaeHHbLIM BBEPX FOPEHMEM).

Meyn c HUCXOAALLMM ropeHnem (KOTopble COCTaBAAT 6ONbLUMHCTBO 60nee paHHUX neveid) nmetoT
6onee BbICOKME BbIOPOCHI MO CPABHEHMIO C MeYaMu C BOCXOASALLMM ropeHneM. 3TO NMPOUNCXOANT 13-3a
TOro, UTO 06e3BOXEeHHble TOMAMBHblE MPOAYKTbl CropalT MOAHOCTbIO B MeHbLUER CTeneHun npu
HU3KMX TemrnepaTtypax, UMetoLmxcs B 06nactn ropeHmst (Mexay 400-600°C). C Apyroii CTOPOHbI, B
TEXHONOTUWN BOCXOASILLLErO FOPeHUst 1A COKUraHUs TBEPAOro TOMAWBA, roptoyre rasbl MpPOXoAsaT
yepes ropsiLmii TONIMBHbIV CNoM Npu TemnepaTtype 6onee 600°C, u, cnejoBaTeNlbHO, OKUCAAIOTCS B
60/1ee NoNHOW Mepe. BapraHTbl HUXHel/ BEpXHEl TArM BKAKOYAKOT NPOLLeCChl «S-TArM» 1 «BCTPeYHas
Tsira («Cross-draught»)». laHHble BapnaHTbl obecneymBatoT 6onee fonroe npeboliBaHve rasos B 30He
ropeHus, MO3TOMy TakXe OBbIYHO MMeT 6onee HU3KMe BbIGPOCH! 3arpsA3HSAOLLUX BELLeCcTB, Yem
neyn C HACXOAALLMM ropeHmnem. Mcnonb3yoTca pasivyHble BUAbl TOMMBA, TaKoro Kak yrofib 1 ero
NPOAYKTbI (06bIYHO aHTPaLMT, KaMeHHbIV Yronb, 6ypblii yronb, 3anaTeHToBaHHbIE BUAbI TOMANBAE 1
bpuKkeTbl U3 Byporo yrns), a Takxke bromacca - 6peBHa, ApeBecHast Liena 1 ApeBecHble rpaHybl 1
6pukeTbl. Vicmonb3yeTcs yronb pasnnyHoOM KpynHocTy, 06bi4HO 20-40 MM, 1 6onee 40 MM, UK UX
cmech. M3pegka Takke ncnonbsyetcs Topd.

TBEPAOTONNMBHbBIE NeYn AeNaTCH Ha ABe OCHOBHbLIX NOArPYnMbl Ha OCHOBE Crocoba Teronepeaadu:
n3ayyatoLime neyumn 1 KOHBEKLMOHHbIE Meyn, KoTopble paboTalT NyTeM HakanavBaHWA Tenna uan
akKymynsumm - tenna. Msnydarouwime neykn O6bLIYHO SBAAKTCA  UYTYHHBIMU  WAW  CTanbHbIMU
YCTPOMCTBaMMN 3aBOACKOrO M3rOTOBNEHUS; HEKOTOPbIE U3 HWUX MOryT obecrneunsaTb Harpes BO/bI,
KOCBEHHbIVi Harpes (KOT/bl), a HEeKOTOpble WCMO/b3YTCA B KayecTBe KYXOHHbIX M/WT.
KOHBeKLUMOHHbIE Meyn MOryT BK/IYaTb KMPMMYHbIE Neyyn, KOTopble O6bIYHO MOHTUPYHOTCH Ha
noLazKe ¢ NCNob30BaHNEM KMPMUYa, KaMHSA UK KepaMuyecknx matepuanos. Mo CraHaaptam EN
neun perynupytotcs CtaHaaptom EN 13240 ans 06bl4HOro oborpesa nomeLLeHWi, KOTOPbIA 06bIYHO
NPOVCXOANT UM3ny4Yatowmmy nedamu, n CraHgaptom EN 15250 ans npru6opoB C MeafieHHbIM
TennoBbljeNeHneM, K KOTOPbIM OB6bIYHO OTHOCATCA KOHBEKLMOHHbIe YycTpolicTBa. bonee Toro
CraHgapT EN 14785 npumeHsieTca Ans nedveid 6bITOBOro oborpesBa MomelleHWUl Ha ApeBecHbIX
rpaHynax.

TpaduyuoHHsle, usnyvaroujue nevu

Vi3nydatolyme Meyn MOXHO pasfenvTb Ha YrofibHble W ApoBsiHble. B mevax Ha yrie o6bl4HO
MCMOJb3YeTCs TEXHOOMMSt HUCXOASLLErO ropeHus. B ApOBsHbIX Meyax WCrosb3yeTcst MeToAbl Kak
HNCXOAALLEro, Tak U BOCXOAALLEro ropeHus. JlaHHble YCTPOWCTBa O6bIYHO VIMET MI0XO
OpraHu130BaHHbIA NPOLLECC FOPEHUs, UMEIOLLMIA Pe3yNbTaToM HU3Ky 3¢$pdeKTUBHOCTL (0T 40% Ao
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50%), ” 3HauuTeNbHble BbIGPOCHI 3arpA3HAIOLLMX BellecTB, BO3HWKAOLWMX, FNaBHbIM 06pasoMm,
BCNEACTBME HEMoNHOro ropeHus (obLiee KOAMYECTBO B3BelUeHHbIX 4Yactuu, CO, HemeTaHOBble
netyyne opraHunyeckme coegunHeHuns (HMJ10C) n nonvumkanyeckme apoMmatmyeckme yrnesoL0posbl
(MAY)). Wx aBTOHOMHOCTb (T.e. CMOCO6HOCTL paboTaTe 6e3 BMelLaTeNbCTBa MO/b30BaTENA)
HEBbICOKA, OHa ANNTCS OT Tpex A0 BOCbMW 4acoB. lleyn, OCHAaLLleHHble 30HaMW HarpeBaTeNbHbIX
MANT, NCNONBL3YITCA TaKKe AN NPUTOTOBAEHUSA MULLN — KYXOHHbIE MANTbI. HeKOTopble 13 HUX Takxe
MOXHO MCMO0/b30BaThb AN NOAYyYeHUs ropsiyelt Boabl.

Koa¢pduumeHTbl BbIGPOCOB ANst AaHHOMO TWMa TEXHONOTMA npeAcTaBneHbl B Tabnuue 3.14 ans
YrofibHbIX Neyeri n Tabnuvue 3.40 na ApOBSHbIX TI/II'IOB.{

lKupnuqu/e ne4yu (GKKyMyﬂﬂuUﬂ menaa - Memod KoHeekyuu)

KOHCTpYKLMA KaMeHHbIX Meyeil BapbMpyeTca B 3aBUCMMOCTU OT CTPaHbl W pernoHa, Ho 6yaet
COCTOSATb M3 KMPMMYa, KaMHA WAW KOMBMHaLMK 060uX, BMeCTe C OrHeyrnopHbIM MaTepuanom,
Hamnpumep Kepamuku (Hanpumep, ByakaHU4eckve nopogbl B PUHcKMX neyax). VHorja AaHHble
YCTPOMCTBA MOFYT MOCTaBASTBCA Kak CBOpHble 6/10kn. Bnarogapsi 60nbLUOV TENI0eMKOCTU
KUPMVYHBIX MaTeprnanosB OHW MOryT NOAAEPXUBATL TEM/0 B KOMHAaTe HECKObKO Yacos (8-12) nnu
AHel (1-2) nocne TOro, Kak OroHb yxe mnorac. Mo3ToMy OHW Ha3bIBatOTCA akKyMyVPYOLLMMU UAn
COXPaHALLMMY Ter10 nevyamu. VX kamepbl ropeHrst MoryT 6biTb 060py/A0BaHbl FOPU30HTaNLHbLIMU
NoA0CKaMM UAN HaKNOHHbBIMY, NepPreHANKYNSPHBLIMA NeperopoAkamu 13 CTaaun Uan OrHeynopHoro
mMaTepuana, Ans MoBbILUEHWS KayecTBa CropaHus v 3¢dekTmBHOCTU. VX 3GdekTMBHOCTL ropeHus
Bapbupyetca oT 60% o 80 %, a aBTOHOMHOCTL coctasniseT oT 8 Ao 12 uvacos(CITEPA, 2003). 3tun
neyy MOXHO Jasnee pasjennTb Ha ABe NojkaTeropuu:

e leun Ans oborpesa MOMeLLEHNA, HeKOTOpble 6o/ee COBPEMEHHbIe YCTPOCTBA WCMONb3YOT
CMCTeMbl BCTPEYHOTO MOTOKa /1A MepeHoca Tenaa v /Vam NPUHLWM FOPEHUS C HUXKHE TAFOA.

e AKKyMynupytoLlMe Tenao KyXOHHble MAUTbI MOryT 6biTb elle nojpasjeneHbl Ha O06blyHble
6bITOBbIE MAWTLI U NAUTBI C 6olinepom. MepBble 060pyAOBaHbLI KaMepol ropeHus C ropsvei
30HOM ANa  MpUroTOBAEeHVS eabl U oborpeBa KOMHaThl, MOCNeAHVE OAHOBPEMEHHO
NCMOb3YIOTCA Kak KyXOHHble neyu, Ans o6orpesa KOMHaTbl U MOATOTOBKWN FOpsiYei CaHUTapHO-
rUrmeHnYeckon BoAbl (Hanpumep, Pycckre neyn)

KoapdpumeHTbl BbIOPOCOB A8 AAHHOrO TUMa TeXHONOrWn npeAcTtaBneHbl B Tabnuue 3.14 ans
YronbHbIX BapnaHToB 1 Tabauua 3.40 Ans ApoBAHbIX Tmnos.H

TpaAnLUMOHHbIE M3AyYalolWye Meyy XapakTepusyroTca BbICOKMMUW Bblbpocamu. [anbHelillee
pasBUTVE WX TEXHOJOrMW MpMBeno K 6o/ee COBepLUEHHbIM TEXHONOTUsSM, KOTOpble o6hajatoT
bonbLueln 3GpdeKTUBHOCTLIO 1 boNlee HU3KMMW BbIGPOCaMK 3arpsA3HAIOLLMX BelLecTB. TexHonoruu,
onuvcaHHble HiKe, MPeACTaBAstoT coboil 6onee nepefoBble TEXHONOMMW, BbIXOASALLME 3a paMKu
06bIYHbIX N31yYatoLLMX NeYel, KOTopble MOryT BbiTb B 06paLLeHnN.

BoicokoappexkmueHble mpaduyuoHHbIe neyu (8K/AHYAA nNevyu ¢ KaMaaumu4yecKUMu mono4YHeIMu
Kamepamu)

K AaHHbBIM YCTPOMCTBAM OTHOCATCSA TPaAULMOHHBIE NeUky € 6oaee COBEPLUEHHbLIM NCMNONL30BaHNEM
BTOPVYHOro BO34yxa B TOMOYHOW Kamepe. Wx 3pdekTMBHOCTL cocTaBnsieT oT 55% Ao 75%, u
BbIGPOCHI 3arpA3HAILLMX BeLLeCTB HUXe, MX aBTOHOMHOCTL Konebnetca B npejenax ot 6 o 12
4acos.
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1.A.5.a

Manoe cxuraHue

Kak nogkaTteropusi BbICOKOIGOEKTUBHBIX Neyeli, BO3MOXHO 060pPYAOBaTb Meyn KaTanuTUyecknm
KOHBEPTEPOM ANSI CHUXEHWS KONWYECTBa BbIGPOCOB, BbI3BaHHbIX HEMO/IHbIM CropaHueM. 3To B
0COBEHHOCTY KacaeTcs neuyeil, paboTaroLmx Ha ApeBecHOM Tonavee. KaTanutuyeckmii KoHBepTep
(AYenCTbIN UAK COTOBbLIN KepaMn4eckmnin cybCcTpaTHbIA MOHONNT, MOKPbITbIE OY4eHb TOHKMM CNOeM
NAATUHBI, POAUS WA UX KOMBMHALMM) 0BbIMHO MOMeLLaeTcs BHYTPW KaHana AbIMOBbIX ra3oB 3a
npezenamm OCHOBHOW TOMOYHON Kamepbl. GPeKTNBHOCTL KaTanmsaTopa Mo CHUXEHUIO BbIBpoCcoB
3aBWCUT OT MaTeprana KaTanmsaTopa, ero KOHCTPYKLMN - aKTUBHOM NOBEPXHOCTU 1 YCIOBUIA NOTOKA
AbIMOBbIX Ta30B BHYTPW KOHBepTepa. Bnarogapsi 6onee MOAHOMY OKWUCIEHWIO TOM/MBa
3HeproapPpeKTUBHOCTL Takke Bo3pacTaeT. OZHAKO KaTann3aTop HyXAAeTcs B PeryasipHoii oumcrke
AN NOAJepXaHUs paboToCnoco6HOCTU. KaTanmTuyeckre TOMOYHbIE KaMepbl He MPUCYLLM ANs
neyek, pactananBaembIx yriem.

Koa¢pduumeHTbl BbIBPOCOB ANA AaHHOrO BUAY YCTPOWCTB MpuBOAATCA B Tabauue 3.41, koTopas
OXBaTblBaeT CKMraHve ApeBeCcHOro TOM/InBa B BbICOKOIPPEKTUBHBIX Nevax.

YcoeepweHcmeo8aHHbIe nevu 0. CHU2aHUA (8KAHOYASA IKOMAPKUPOBKY 0415 OpeeecHbiXx neyeli)

[Nns AaHHbIX Medell XapakTepHO 60/blUOe KOMMYECTBO BXOAHbIX OTBEPCTWA AN BO3gyxa W
npejABapuTe/ibHbIA  MOAOrPeB BTOPUYHOTO BO3JyXa T[OPEHUs MOCPeACTBOM TeryioobMeHa ¢
MOMOLLbI0 06MeHa Ten/1a C ropAYnUMmN AbIMOBLIMU razamu. JJaHHas KOHCTPYKLMA UMeeT pe3ynbTaToM
noBbIleHHY0 3$PeKTUBHOCTL (0Kono 70% npw MONHOW 3arpyske) U MOHWXKEHHOEe KO/NYeCTBO
Bbl6pocoB CO, HEMETaHOBbIX NIETYYMX OpraHnyvecknx coeguHermnii (HMJ10C) n obLiero konmyecTsa
B3BeLLEHHbIX YacTWL, B CPaBHEHUM C Nevamm 06bIYHOTO THMa.

bonbLMHCTBO 3KOMapKMpOBaHHbIX neyein Ans  oOKUraHus APOB  NpeAcCTaBNAoT cobori
ycoBepLWEHCTBOBaHHbIE MeYdn OKUraHus.

CxeMbl 3KOMapKMNPOBKY ANs Meveli Ha ApeBeclHe 1 b1uoTonanee npegHasHaveHbl Ans obecneveHns
YCTaHOBNEHHOro CTaHgapTa Ans noBblleHns 3PPEKTUBHOCTU U CHUXEHUS BbIBPOCOB C
ncnonb3oBaHveM psga cxem, Takux kak Nordic swan (B Hopseruwn), Blue Angel (B TepmaHumn) n
Flammerverte (Bo ®paHuunu). B 3Tnx cxemax 6binv yCTaHOBNEHbI KPUTEPUM AN SKOMapPKUPOBKY, B
OCHOBHOM OCHOBAaHHble Ha CcTaHgapTax EN, koTopble ycTaHaBNMBAOT yPOBEHb NPOU3BOANTENbHOCTA
1 GYHKLUMM NprBOpPOB.

KoapduumeHTbl BbIGBPOCOB AN AaHHOTO BUAA YCTPOWCTB NpuBoAAaTCa B Tabauue 3.19, koTopas
oxBaTblBaeT OKMUraHve TBEPAOro ToMavBa Kpome 6/MOTOMNNMBA B YCOBEPLUEHCTBOBAHHbLIX KOTNaX, U
Tabnuue 3.42 Anst 3KOMaPKVPOBaHHBbIX Neyel Ha ApeBecHOM Tormee.

Meyu, pabomaroujue Ha nennemax (MONAUBHbLIX 2PAHYNAX)

3TO TWMN YCOBEPLUEHCTBOBAHHbLIX Meyer C MCNoNb30BaHWeM aBTOMaTMYeckyto nogady
rpaHyNMPOBaHHOrO TOMAMBA, HampvMep JApeBecHble TOMMBHbIE FPaHy/bl, KOTOpble MOAAITCH B
TOMOYHYK KaMepy C MOMOLLbI0 MEXaHMYeCcKoro yCTpoCTBa 4718 MOAayn TOMANBA M3 He6OMbLLOro
TonaneBoxpaHuanwa. CoBpemMeHHble Meyn Ha menneTax 3a4acTyto OCHaLLeHbl akTUBHOW CUCTEMON
yrnpaBneHus nojadein Bosgyxa Ans ropeHusi. OHN JOCTUraloT BbICOKOW 3GPEeKTUBHOCTM rOpeHus
NOMOLLbI0 Haj/1eXxallero COOTHOLLEeHNS CMecy BO3Jyxa W ToMavBa B TOMOYHOW Kamepe BCE BpeMs
(CITEPA, 2003). Mo 3Toi Npu4YMHe ANS HUX XapakTepHa Bblcokas 3¢dekTnBHOCTL (80% - 90%) n
HUN3KOe KONN4YecTBO Bbl6pocoB CO, HEMETAHOBbLIX NETYUYMX OpraHnuveckux coegmHeHunin (HMJIOC)
obLero KonMyectTsa B3BELUEHHbIX YacTWUL, U MOAULMKANYECKUX apoMaTUYeckmMx yrneBoAopojoB
(NAY).
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Manoe cxuraHue

KoadduUMEHTE! BLIBPOCOB ANA AAHHOTO BWAA YCTPOWCTB MpuBedeHbl B [Tabnuue) koTopas
OXBaTbIBaeT CKWraHWe APEBECHbIX TOMAMBHBIX FPaHyn B COBPEMEHHbIX Meyax Ha TOMIUBHbIX
rpaHynax.

Meyu, pabomaroujue Ha xcudkom/ 2a3006pa3HoM monsauee

Meuwn, pa6oTaroLime Ha XWAKOM/ rasoo6pasHOM TOMAMBE, UMEHT MPOCTY KOHCTPYKLWIO; Meuyw,
pa6oTatollve Ha rasoobpasHOM TOMAVBE, OCHAlLLeHbl MPOCTBIMU KnamaHamu ANs PerysvmpoBKu
COOTHOLLEHWS TOM/IMBO/BO3jyXa W ropenkamu 6e3 npegsapuTeNsHOM NOAroTOBKM cMecu. Mo 3Toi
npuunHe BbI6PoCckl NOx U3 HUX HVXe MO CPaBHEHWIO C KOTAaMu C ra3oBol TOMKOIA. MpocTeie neyw,
pa6oTatoLMe Ha >XWAKOM TOMAMBE, WCMONb3YIOT YCTaHOBKU WCNapeHvst Ans NpuUroToBaeHus
TOMNNBHO-BO3AYLLHOM CMecU.

YT0 KacaeTcs KOHCTPYKLMOHHOIro Martepuana n KOHCTPYKUMK, TO neyu, pa60Ta+ou.|,|/|e Ha XNAKOM ”
I'a3006pa3HOM TOoNnAuBeE, Kak NpaBnio, MeHee pa3H006pa3HbI, 4yem neyun, pa6OTa}0LLI,V|€ Ha TBEpAOM
Tonnmee. OHN N3roTaBAMBAOTCS U3 CTann 3aBOACKUM cnoco6om.

KoadpduumeHTbl BbIGPOCOB ANA AAHHOIO TUMa YCTPOWCTB MpuBogsaTcs B Tabauue 3.17, koTopast
oXBaTbIBaeT CKMraHne XUAKOro 1 ra3oo6pasHoro TonavBa B neyax.

Manble KOTAbl (4151 MHAMBUAYANBbHOTO NO/Ib30BAaHUA/A/A OTOM/IEHUSA XKXW/TbIX NOMELLEeHWIA) -
OpPUEHTUPOBOYHAsA MOLLHOCTb < 50 KBT BbIXOZHasi MOLLHOCTb

O6bIYHO KOTNbI ABASAKTCSA YCTPOWCTBaMK, KOTOPble HarpesatoT BOAY ANt KOCBEHHOro oborpesa.
Manble KOT/Abl TakOW MOLLYHOCTM MCMOMb3YKTCA B KBapTMpax U gomMax. MmeroTtca B Hanuumm
KOHCTPYKUMU Ans paboTbl € ra3o06pasHbIM, XUAKUM U TBEPAbIM TOMAMBOM. OHU MpeAycMOTpEHbI,
rnaBHbIM 06pa3oM, AN NPOM3BOACTBA Temnna ANs CUCTEeMbl LieHTPaabHOro OTOMeHVs (BKatoYas
C1CTeMbl BO3AYLUHOMO OTOMNEHWS) UAN CUCTEMbl BOAAHOMO OTOMAEHWUS, AW X codeTaHune. KoTnebl,
COOTBETCTBYIOLME AaHHOMY oOnmcaHuwo, peryanpytotca CraHgapTamy EN12809 ana 6bITOBbIX
He3aBMCMMbIX KOT/IOB C MOLUHOCTBIO g0 50 KBT Tenna m EN303-5 ans KOTNOB C pyyHOl
MeXaHWN4eckol nojgaver Tonarmea ¢ MOWHOCTbIO Ao 500 KBT Tenna.

Maneie komnel, pa6omaiou4ue Ha meepaom monnuee

Manble KOTAbl AfS1 LEHTPasbHOrO OTOMIeHVst AN WHAVBUAYaJbHOrO MO/b30BaHUS LUMPOKO
pacrnpocTpaHeHbl B PermoHax ¢ yMepeHHbIM KMMaToOM U MMetT HOMUHANbHYH MOLLHOCTL 12 KBT-
50 KBT. OHM UCMONb3YIOT pa3/ivyHble BUAbLI TBEPAOro 1CKOMaeMoro Tonavea U 6rmomMaccy, 06bI4HO B
3aBMCUMOCTM OT X HaMYMS B pernmoHe. VIx MOXHO pasaenvTb Ha fiBe OCHOBHble KaTeropuu, NCXOAS
13 npoLecca opraHv3aummn ropeHns: BTOPUYHBIA KOTen (ropeHue C BepxHei mojadyeil Tonavea -
BTOPUYHOE 1 NepBMYHOE - BbDKUraHWe) 1 NepBUYHbIN KOTeN (OKUraHue B Cl0e C HUXKHeli nojadeli
TonAuBa - BTOpUYHOe). Cpean HMX MOXHO BblAeNNTb CTaHAAPTHbIE KOT/bl U yCOBEpLUEHCTBOBaHHbIe
TOMOYHbIe KOT/bI.

KoTnbl 06b14HOr0 TUNA, paboTaloLme Ha yrne/6uomacce
Bmopu4Hslie komael

BTOpUUHbIE KOT/blI UCMONBL3YIOTCA 06bIYHO NMPU OTOMIEHUM XUAbIX MOMeLLeHW A 6narogapsa ceoel
NerkocT Npu 3KCr/lyaTaumMm M HU3KUM KanuTanbHbIM 3aTpatam. [poLecc HermoaHoro cropaHus
MMeeT MeCTo BC/IeACTBME HeOoMNTWMaNbHON nojayun BO3jyxa ANl FOPEHWs, KoTopast 06blYHO
NPOU3BOANTCH MOCPEACTBOM €CTeCTBEHHOW TArn. TOMAMBO MEpUOAMNYEcKM MOAAeTCs B BEPXHIOH
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Manoe cxuraHue

YyacTb ropsillero c1osa TonauBa. BTOpMUHOE ropeHve B ropawieM Cloe XapakTepusyeTcs
CpaBHUTENBHO HU3KOI TeMnepaTypoit neTyumx BellecTs (400-800 °C) B 30He OKUC/IEHUS, MECTHbIM
HeAOCTaTKOM KMCIopoAa 13-3a nnoxoro cmeluvBaHusa (Kubica, 2003). 3$pekTMBHOCTE BTOPUYHOIO
KOTNa aHanornyHa 3$PeKTUBHOCTM TPaAMUMOHHBIX Medveid 1 cocTaBaseT 06bl4HO 50%-60% B
3aBUCUMOCTM OT KOHCTPYKLMWN U Harpysku. Konnmuectso BbIGPOCOB 3arpsA3HAOLLMX BELLECTB (Taknx
Kak T4, CO, HMJ/I0C n TMAY), obpasytoLmnxcst B pesybTaTe HEernmoaHOro CropaHuns Tonanea, MoXeT
6bITb OYeHb 60/bLINM, 0COBEHHO, ecan 3KCnayaTauus NPOM3BOAUTCA MPU HU3KOM Harpyske, 4To
4acTo NPOMUCXOANT B KOHLE UM Hayane OTONUTE/IbHOMO Ce30Ha BECHOW NN OCeHbHO.

Koa¢pprupmeHTbl BbIGPOCOB ANt AAHHOTO BUAA YCTPOWCTB MpuBoaaTcs B Tabauue 3.15, KoTopas
OXBaTbIBAET OKMraHue yris B TPaAWUMOHHBLIX KoTrax, u Tabnvue 3.43, koTopas OXBaTbiBaeT
OKUraHue ApeBecyiHbI B TPAAVLMOHHBIX KOTIAX.

lepeuyHeie Komnel

MepBUYHbIE KOTAbl UMEKT PYYHYI CUCTEMY MOAauYV TOMIMBA W CTaLMOHAapHbIe VAW HaKJOHHble
KONOCHUKOBbLIE pelleTkn. OHM MMEIOT TOMOYHYIO KaMepy, COCTOALLY U3 ABYX YacTeil. MepBas YacTb
NCNONb3YeTCA ANA XPaHEHWs TOMMBA U ANA YaCTUYHOMO YAANEHUA NeTyunx BelecTs U OKUraHus
cNnos Tonnmea. Bo BTOPOW 4acTy TOMOYHON Kamepbl OKUCASIOTCA roproyne rasel. B 6onee ctapbix
KOHCTPYKLMAX NCNONb3YeTCA ecTecTBeHHas Tara. [opeHve B MepBUYHbLIX KOTNax 6onee cTabunbHo,
yeMm BO BTOPUYHbIX KOTNaX, baarogaps HernpepbIBHOW Nojave caMoTekoM TOMAMBA B FOPALLUIA CION
ToNAMBa. 3TO NPUBOAUT K MOBbILLEHWIO 3HeproadpdekTMBHOCTA (60-70%) 1 MOHUXKEHWNIO KOMYecTBa
BbI6GPOCOB MO CPABHEHWIO C FOPEHVEM C BEPXHEN nojaden.

BTopuUHble 1 MepBUYHbIE KOT/bI PaboTaloT Ha BCeX BUAAX TBEPAOro TOMAMBA KPOMe TOMIUBHbIX
rpaHy”n, ApeBeCHON CTPYXKMN N MeIKO3EPHUCTOrO yrasi. s 06enx TEXHONOMNIA, NPy 3aMeHe CbIporo
YrNsi yCOBepLUeHCTBOBAHHbLIM YroslbHbIM TOMJMBOM, HarnpyMep NpPecCcoBaHHbLIM yraem, Bbl6pochl B
0COBEHHOCTW MPOAYKTOB HEMOHOMO CropaHMsa YMeHbLUATC npuMepHo Ha 30 % n gaxe go 90%
(kpome CO) ana 6esapiMHOro TonAMBa U Kokca (Karcz et al, 1996, Kubica et al 1994 n Kubica et al
1997).

KoadpdpurumeHTbl BbIGPOCOB ANA AaHHOTO BWMAA YCTPOWCTB MpuBOAATCS B Tabnuue 3.15, koTopas
oxBaTblBaeT OKUraHue yrns B TPaAWLMOHHbIX KoTnax, W Tabnuue 3.43, koTopas oXxBaTbiBaeT
OKUraHue peBecHbl B TPAAVLIMOHHBIX KOTNAX.

yCOBepLIJeHCTBOBaHHbIe TOMOYHbIE KOTJ/1bl
.VcosepwencmeoeaHHble hepeu4YHelie y20/1bHble KOM/bl

Kak mpaBuio, KOHCTPYKLUMA M MeTOJ OKUraHUs aHaNorMuyHbl KOHCTPYKLMW U MEeTOZy OKUraHus
TPAANLMOHHBIX MEPBUYHBIX KOTNOB. OCHOBHOE pasnuymMe COCTOMT B TOM, YTO BEHTUNSTOP
perynvipyeT noToK TOMOYHbIX ra3os. C1CTeMa peryinpoBaHvs NMepBUYHOIO U BTOPUYHOrO BO3AyXa
Morna 6bl NpyBecTy K yBennyeHunto 3¢pekTMBHOCTN 6onee Yem Ha 80% (06bIYHO B AManasoHe 70-
80%). HekoTopble 13 3TWX TUMOB KOT/IOB WCMOJb3YHOT NOAOrPeThIi BO3AyX 151 FOPEHNs, KOTOpbI
06ObIYHO SABNSETCA MPOXNAAHLIM HaPYXHbIM BO3JyXOM. BblIGpOChl 3arpsAsHSIOWMX BelecTs 13-3a
HEMoJ/IHOro CropaHust CHUKEHbI MO CPABHEHMIO C TPAAULMOHHBIMW KOTAaMMU.

KoadpduumeHTbl BIGPOCOB A5 AAHHOIMO BUAA YCTPOCTB MpUBOAATCA B Tabnvue 3.19 , koTopasi
oxBaTblBaeT CKWraHWe Yrasi B YCOBEPLUEHCTBOBAHHbLIX Meyax, HO Takke MOAXOAWUT ANs
yCOBEpLLEHCTBOBaHHbIX KOT/10B.
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Komael ¢ HuxcHeli maeoii, pabomarowue Ha dpeeecHoM monsauee

rCLaHHI::IIZ TUM KOT/Ia CUMTAETCs HOBEMWWM B 06/1aCTV COKUTaHWUA MONIEHbEB. Y Hero AB€ Kamepbl,
nepeasa Kamepa - 3T0 Kamepa, KyZia ToNInMBOo Nojaetca 414 YaCTUYHOIo yaaneHna neTyyumx Bewecrs
N ropeHua cnoda Tonsvea, U BTOpas Kamepa, rge nponcxoanT OKUraHve BbliMyCKaeMbIX roproyvmnx
rasoB. [IpoBsiHble KOT/bl C HUXKHER TAaromn Ncnonb3yrwT KOM6I/IHI/IpOBaHHI:II7I BEHTUIATOP BO3AyXa U
BEHTUIATOP AbIMOBbIX ra3oB. BTOpI/Il-IHbII7I BO34yX ANid rOpeHna Y4aCTUYHO NoJaeTca Ha peLleTky, a
4aCTNYHO BO BTOPUYHYIO KaMepy. ﬂpeVIMyLLleCTBOM AAHHOIO KOTNa ABNAAETCA TO, YTO TOMOYHbIE rasbl
NPUHYANTENBHO Hanpas/aTCA BHN3 Yepe3 OTBePCTNA B KepaMI/ILleCKOVI peLwleTke N Takum 06pa30M
OKUrarTea npu BbICOKO Temnepatype BO BTOpVNHOVI TOMOYHOM Kamepe ”n KepaMmyeckom
AbIMOXoJe. HeKOTOpre M3 3TOro TUNa KOTNOB WCMNONb3YHOT NAM6Aa-30HAbI  ANA nimepeHua
KOHUEeHTpaunn Knciopoja B AbIMOBBIX rasax v MMerT TOUHBbIV KOHTPO/Ib BO34yXa W CTyneH4yaToe
OKnraHme. Enarop,apﬂ ONTVMN3NPOBaHHOMY NMpoLeccy ropeHnsa, Konn4ecTso Bbl6p0COB BCneacTBMe
HEMNOJIHOTO CropaHns HMU3Ko.

KoadpduumeHTbl BbIBPOCOB A8 AAHHOTO TUMa YCTPOWCTB MpUBOAATCA B Tabnuue 3.42, koTopast
OXBaTbIBaeT CKWraHve JpeBecUHbl B YCOBEpPLUEHCTBOBAHHbLIX Meyax W KOT/AaX, BK/IKOYasi KO-
MapKrpoBaHHble yCTPOWCTBa.

Y20/16Hble MONKU € MEXAHUYEeCKUM 306p0€bl80m8ﬂ8M

Ans yrna n ApeBeCWHbl, WUCMO/b3YHTCA TeXHOMOMUW, KOTOpble WHOrAa HasblBalT  «UUCTbIM
OKuraHmem yras/6uomaccel». [lo TOro Kak TOMAMBO AOCTUraeT MAOCKOCTW BO3ropaHvs, Bnara
ncnapsieTcs, U BbIAENATCS HEKOTOopble jeTyume BellecTBa. OTU rasbl 3aTeM MPOXOAAT CKBO3b
ropAWmnin TONAMBHBIA CNOIA, rAe TemnepaTtypa coctaBaseT okono 1100°C. OpraHunyeckas Mmacca,
obpasoBaBLUafca B Mpouecce  Aerasauumy (NoTepu NIeTyYMX COCTaBASIOLWMX), MPaKTUYecKn
MOMIHOCTLIO OKUCNIAETCs. TOMAMBO C HU3KUM COAEepXaHneM 30/bl U KPYMHOCTbIO OT 4 MM 0 25 Mm
aBTOMaTMyeckn NojaeTcs B PeTopTy C MOMOLLbI LUHEKOBOro KoHBselepa. [lepBMUHbIV BO3AyX
nojaeTcs uyepes pelleTky PeTopThl. s KOTAa C MexaHU4YeckuMm 3abpacbiBaTeneM XxapakTepHa
noBblleHHast 3QPeKTNBHOCTb, 06blYHO 6osnee 80%. MpenMyLLECTBOM KOT/IOB C MexaHWU4eckuM
3abpacbiBaTesieM SIBNSETCH TO, UTO OHM MOryT paboTaTh C BbICOKOW 3PeKTMBHOCTLIO B AManasoHe
Harpy3ok oT 30% A0 HOMWHAaNLHOW MOLLHOCTU. B cnyyae Hagnexaiein paboTbl KOTAa KOAMYeCcTBo
BbIOPOCOB  3arpAsHAOWMX BellecTs, 0b6pasyloLMUXcs B pesynbTaTe HerosjHOro  CcropaHus,
3HaYNTENIbHO HWXe; OAHaKo, KOAM4ecTso BblGpocoB NOX Bo3pacTaeT BC/IeACTBME MOBbILLEHNS
TemnepaTypbl ropeHus.

KoadduLpmeHTbl BIGPOCOB AN AAHHOMO BUAA YCTPOMCTB MpuBogaTtca B Tabauue 3.19, koTopas
OXBaTblBaeT CKWUraHWe yris B YCOBEPLUEHCTBOBAHHBIX KOTNAX, HO OHa TakXe MOAXOAWT ANs
YCOBEPLLEHCTBOBAHHbIX KOT/IOB.

Komanel, pa6omatroujue Ha OpeeecHomM monauee

MMetoTcst aBTOMAaTHYECKE KOT/bI, PabOoTaloLLMe C MCMOIb30BaHNEM B KAYECTBE TOM/VBA MOJEHBEB.
OfHaKo 60MbLUMHCTBO MasbiX KOTI0B paboTaloT Ha ApeBecHbIX TOMAMBHbIX FpaHynax Wi Lwene.
OHV UMeloT MONHOCTBI0 aBTOMATV3MPOBAHHYH CUCTEMy MOJAaun TOMAMBA B BUAE APEBECHbIX
TOMAMBHBIX FPaHYn WAV Liembl U MoAaun BO3AyXa FOPEHWs, KOTOPbIA pacrpeiensiertcs Ha
NepBUYHBIA (HVXe peLUeTKr) 1 BTOPWYHBIA (B 30HY OKUCIEHUS ra3a) BO3jyLUHble MOTOKU. KOT/bI
OCHaLLeHbl He60NbLLMMN ByHKepaMun AN XpaHeHUs! TpaHy, KOTopble HaMONHIOTCH BPYUHYH UK C
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MOMOLLbI0 aBTOMAaTNYeCKOW C1CTeMbl M3 60/bLUEro Mo pasmepy kaMepHOro xpaHuauuia. PaboTa
KOT/I0B Ha TOMMBHbIX FPaHy/sax aHanorM4yHa paboTte neyeit Ha TOMAMBHbLIX rPaHynax, ApeBecHble
TOMAMBHbIE FPaHy/bl BBOAATCA B ropesiky C MOMOLLbIO LWHeKa. Fopenkn MoryT UMeTb pasainyHyto
KOHCTPYKLMIO, HampuvMep ropenka C HVXHeN nojadveil, ropenka C ropusoHTanbHON nogauveit,
ropeska c BepxHeii nogavei. [ns sTux KOTNI0B XxapakTepHa Bblcokas 3¢PpeKTMBHOCTb (06bIUHO Bonee
80%), 1 KONNYECTBO VX BbIGPOCOB COMOCTABMMO C KONMYECTBOM BbIGPOCOB 13 KOT/IOB, paboTatoLLmX
Ha >XWAKOM TonnuBe.

KoapduLpmeHTbl BbIGPOCOB ANS AAHHOMO TWMa YCTPOCTB MpUBOAATCA B Tabnuue 3.44, koTopas
OXBaTbIBAET CKMraHWe 4PEBECHbIX TOMIMBHbIX TPaHy/ B YCOBEPLUEHCTBOBAHHbIX Meyax 1 KoTnax.

Mansie komael, pabomarowue Ha Xokom/ 2a3006pa3HoM monnuee

OB6bIYHO KOTNbI Ha XMAKOM\ ra3o06pasHOM TOMAMBE MMeRT jBe GYHKLUUW , 1 UCNONb3YTCA ANs
noayyeHnst ropsiyeil BoAbl U AN NPOM3BOACTBA Tenna ANS CUCTeMbl LieHTpaibHOro otornieHus. B
ANanasoHe MOLLHOCTU HUXe BbIXOAHOW MOLLHOCTY 50 KBT OHM 06bI4HO UCMONL3YIOTCA B €4NHUYHBIX
AoMoxo3slicTBax . BogoTpybHble HU3KOTeMnepaTypHble KOT/bl (TeMnepaTypa BoAbl Huxe 100°C) ¢
OTKPbITOV TOMOYHOW KaMepoi 06bIYHO VNCMOb3YHOTCA B MasbiX YCTAHOBKAX A1si OKUTaHWs, KOTopble
NCNOAb3YHTCS B XUAULHOM CekTope. 3TU YCTPOCTBa MOryT U3roTaBMBaTbLCA U3 YyryHa Uan cTanw.
B oOTHOWeHWN BbLIBPOCOB, OCHOBHOE pas/nyve MOXHO CAenaTb Mexay ropenkamuv ¢
npeABapvTenbHbIM CMELUVBaHVEM TOMIMBA W BO3jyxa W 6e3 Hero: ropenku co CMellMBaHVeM
XapaKTepu3yoTcd  OAHOPOAHbLIM  KOPOTKMM MlaMeHeM U1 BbICOKOM CKOPOCTbIO  KOHBepCun
TOM/IMBOCBSA3aHHOrO a30Ta; ropesikin 6e3 CMellVBaHNS XapakTepusyTcs Pa3sHOPOAHbLIM M1aMeHeM C
rMNOCTEXMOMETPUYECKON  30HOW  peakumnm 1 6onee  HWU3KOW  CKOPOCTbIO  KOHBEpPCUM
TOMNMBOCBA3AHHOrO asoTa. locnegHniA TN XapakTepeH ANS CTapbiX YCTAHOBOK ANS1 OKUraHus
MeHblue 50 KBT Tenna. Mo 3Toi npuuynHe Bblbpockl NOx Ana yCTPOWCTB 6e3 npejBapuTeNsHOro
CMeLleHVst MeHbLUe, YeM BblbpOChl HOBbIX YCTPOWCTB, KOTOPbIe UCMOL3YHT ropesikn ¢ cuctemamm
npeABapyTeNbHOro CMELLeHNA BO3JyXa, YTO NPUBOANUT K 60/bLIEMY OKVUCIIEHVIO 1 pa3pbiBy CBA3EN
Ana yBenu4yeHus BblbpocoB NOx. KoTnbl MOLLHOCTBIO Huxke 50 KBT MOXHO pasgenntb Ha Ase
OCHOBHbI€ rpynmbl, T.€. Ha TUMOBbIe KOT/bl U KOHAEHCALMOHHbIe KOT/bI.

Tunoeslie komnel

TunoBble  KOT/bI  MMEKT  OTKPbITYl0  TOMOYHYH  Kkamepy, 06najalollyto  MaKcMmanbHOM
3Heproa¢pdekTMBHOCTEIO Gonee 80%, M3-3a CPABHUTENBHO BLICOKMX MOTEPb AbIMOBbLIX a3oBs, Mpwu
3TOM /bIMOBble rasbl BbIMyCKalTCA Npu TemnepaType Bbiwe 200 °C, a TemnepaTypa BOAbl Ha
BXxoAe/obpaTHO Tpybe 06bl4HO Bbiwe 60 °C. bnarogaps oO4YeHb MPOCTOM  KOHCTPYKLMN
aBTOMaTM3MPOBaHHOWN CUCTEMbI MpoLiecca ropeHns, OHKM MOryT 1MeTb 6osiee BbICOKOe KOMYeCTBO
BbibpocoB CO m JIOC no cCpaBHEHWIO C KOTNaMu 6OblUero pasmepa W MPOMbILLIEHHbIMN
yCTaHOBKaMW.

KoadpduumeHTbl BIBPOCOB A8  AAHHOTO BUAA YCTPONCTB MpuBOAATCS B Tabnuue 3.16, koTopas
oxBaTbIBaeT OKUraHWe NPYPOAHOro rasa B KoTiax,  Tabnuue 3.18, koTopas OxBaTbIBaeT OKUraHme
OKUXXEHHOTrOo HedTSHOro rasa B KoT/1ax.

KoHdeHcayuoHHble Kombl (KOMAbI 3aKPLIMO20 MuUna )

3T npubopbl pekyrnepupytoT 6osblue Tenna 13 oTpaboTaBLUMX ra30B C MOMOLLbIO KOHAEHCALMM
B/lary, BbIAENAOLLElics B NPOLLecce ropeHusi, U MoryT paboTaTb ¢ 3GppeKTUBHOCTLI0 6osiee Yem 90%.
Mo3ToMy AbIMOXOZ KOpoYe, a BbiGpOChl MeHblie. TeMnepaTypa Bogbl Ha BxoAe/ 0bpaTHOI Tpy6e
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HKe 55 °C, 4Tobbl 06ecneynTb KOHAEHCALMIO BRary B AbIMOBOM rase, YTo CrocobCTByeT BbICOKOU
3¢ dekTUBHOCTW. B 3TOM Cnyyae npejnoytuTeNbHee UCNob30BaTh ABYXOYHKLMOHANbHbIA BapuaHT
pa6oTbl kOoTna (KOM6WHaLMS HarpesBa BO/Abl W OTOM/EHWs!), MOCKOAbKY 3TO CHUXAET CPeAHHo
TemnepaTypy Ha Bxoge. NS KOHAeHcaLuMu TpebyeTcs WCMofb30BaHWe KOPPO3MOHHOCTOMKOro
TennoobMeHHVKa 13 Hepxasetolleli cTann. KoHAeHcaT, cojepxallnii CepHYO 1 a30THYHO KUCAOThI,
C/IVBAETCH B CUCTEMbI CTOYHBIX BOJ, FAe OH pa3b6aBnsieTcs JOCTaTOUYHO CUIbHO, YTO6bI He BbI3BaTb
Koppo3nto. 3PeKTVBHOCTL MOXET bbiTh elé yBennyeHa 3a cyeT MOAUGMKALMM KOHCTPYKLMW,
obecneunBaioLLleil npeaBapuTenbHbli  Harpes BO3Jyxa ANS TOPeHVs  AbIMOBbIMW  rasamu.
KoHAeHCaLVOHHbIE KOT/Ibl B OCHOBHOM WCMONb3YHOTCA C ra3oo6pasHbiM TOMAMBOM, HO Takxke
JOCTYMHbI KOTAbl HA XWAKOM TOMNAmnBse.

KoadpduumeHTsl BbIBPOCOB ANt AAHHOrO TWNa NpUbOpPoB, MOXHO HaiTn B Tabnuue 3.16, koTopas
OXBaTblBaeT OKUraHMe NPMPOAHOro rasa B KoTiax, 1 Tabnuue 3.18, koTopasi oxBaTblBaeT CKWraHve
OKUXKEHHOrO HedpTAHOrO rasa B KOT/aax.

MpuroTosneHve NULN
lMpu2zomoeneHue nuwu e doOMawWHuUX ycnoeusax c ucnoss3oeaHuem maepaoeo monnuea

3T Npubopbl 0BLIYHO W3roTaBAMBAIOTCA W3 UyryHa WAW CTanu, a TOMOYHas Kamepa 3a4vacTyro
dyTepyeTca OrHeymnopHbIMW KUPMMYamMy; COBPEMeHHble YCTPOCTBa MOryT BKIO4YaTb B cebs
BOAOrPeNHbIi KoTen Ans KOCBEHHOro oborpesa XWAoro nomelleHus. JaHHble yCTpoNcTBa AOMKHbI
cooTBeTcTBOBaTh CTaHAapTy EN 12815, KoTOpbI/i 0XBaTbiBaeT 6bITOBbIE MANTLI HA TBEPAOM TOMAMBE.
MX aBTOHOMHOCTb COCTaB/seT Hecko/bKo 4acoB. MocnefHUMK pa3paboTkaMn CUUTAOTCA MANUTBI\
AyXoBble WKadpbl Ha ApeBecHbIX rpaHynax. Belbpochl 3arpA3HSIOLLMX BELLEeCTB JOCTaTOYHO BbICOKU B
CTapblx YCTaHOBKaX, B TO BPEMS Kak B CaMblX COBPEMEHHbIX YCTaHOBKaX MCMO/b30BaHe BTOPUYHOIO
VAN TPETUYHOro BO3/4yxa MO3BOMSET OCYLeCTBAATb ULyl PeryivmpoBKy ropeHus. /[yxoBble
wKkadbl Ha TOMAMBHBIX FPaHynax No3BoOASIOT 06ecneynTb NONHOCTLI0 aBTOMATUYEeCKYH0 PaboTy 1 nx
ypoBeHb BbIBPOCOB paBeH BblIbpocam neyeri Ha TOMIVBHbIX FpaHynax.

HapyxHble AyXOBKWM A NULLUbI U APyrye MOAO6Hble YCTPOMCTBA WCMOMBL3YHOTCA B HEKOTOPbIX
cTpaHax. TBepAOTOMIVBHbIE TPUAK (MPUrOTOB/EHME MU Ha OTKPLITOM BO34yXe, BK/IOUYas
«BbI6pACcbIBaEMyt0» YrakoBKy Ansi 6ap6ekto 04HOPa30BOro MPUMEHEHVIS) UCTOB3YHOTCH CE30HHO.

KoadpduLpmeHTbl BIGPOCOB AN AAHHOMO BUAA YCTPOMCTB MpuBogaTtca B Tabnuue 3.14, koTopas
oxBaTblBaeT CKWraHWe TBEPAOro TOMAMBA, Kpome 6MOMacchl, B Mevax, OHa Takke MOXET 6biTb
1Cnosb3oBaHa ANst YCTPOCTB MO NpUroToBaeHnto Ny, Tabnvua 3.40 oxBaTbiBaeT KO3GPULIMEHTDI
BbIGPOCOB A/151 APOBSHBIX MeYeil, HO Takke MOAXOAWT A/IS YCTPOCTB MO MPUrOTOBAEHUIO MLV,

lpu2zomoeneHue nuwju ¢ UCNoN6308aHUEM 2a3a

Mpun6opbl, paboTaroLLme Ha rase, LMPOKO NCMONb3YHOTCSA B XUIMLLHOM X03aiicTBe. OHN BKIOYAOT B
cebs BapOUHYHO MOBEPXHOCTh (B TOM YuMC/e, KONbLEBbIE 30HbI ANS HarpeBa KacTpro/ib) U AyXOBKU.
[na NpuUroToBNeHWs MWLM Ha OTKPLITOM BO34yXe WCMONb3yeTcs ra3z B 6anioHax (COKMXXeHHbI
HedTsHO ras (CHI)). KoapduLmeHTbl BEIGPOCOB A/ AAHHOMO BUAA TEXHONOT U eLle He 40CTaTOuHO
XOPOLLUO onpejeneHsl B [JAaHHOM pyKkoBoAcCTBe. Haumbonee nNoAXOASLMMU  KO3dPMLMEHTaMMU
BbI6GPOCOB SBASATCA NpUBeAeHHble B Tabauue 3.16 K03pPULMEHTbI AN BbITOBBIX KOTNOB Ha rase.
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OGOFPeB BHe NomMeLleHua n npoyue BAabl OKUraHua

BbiTOBOE M MPOMBILLIEHHOE UCMOAb30BaHNe 06orpeBa BHe MOMELLEHVs BO3POC/IO B HEKOTOPbIX
CTpaHax B nocnesHve roabl 6narofapst 1Crnosib30BaHMIO HarpeBaTebHbIX NPUG0POB, paboTatoLLmMX
Ha rase, U aHanOrMYHbIX YCTPOWCTB ANS1 MPUMEHEHWUS BO BHYTPEHHWX ABOPUKax. TpaguLMOHHbIe
KOCTpWLLA Ha TBePAOM TOMINBE U YMMEHEN Takxe BaXHbI.

TonkuM Takxe UCNONb3YTCH ANA HarpeBaHWs kamHel B cayHax CkaHauHasBum (CtaHgapT EN 15821
oxBaTblBaeT Neyu B cayHax).

Koa¢pprupmeHTbl BbIGPOCOB ANt AAHHOTO BUAA YCTPOWCTB MpuBoaaTcs B Tabnuue 3.13, koTopast
OXBaTbIBAET CKWraHue MPUPOAHOTrO rasa B KaMUHAX, OHAa Takke MOXET 6biTb MCMO/b30BaHa ANs
Hapy>HbIX YCTPOICTB /151 060rpeBa Ha rase.

2.2.2 OmonneHue Hexcunesix nomewjeHuli (1.A.4.a, 1.A.4.c, 1.A.5.a)

06was nidopmauums

ObLee pacnpegeneHve TEXHONOTUI M pa3MepoB HeBbITOBLIX YCTAaHOBOK MpuBeAeHO B Tabnuue
Huxe. [ins ueneli MHBEHTapM3aLMm BbIBPOCOB, BaXXHO MOHUMATb, YTO obliiee onucaHve GyHKLMA/
TEXHONOTMA OXBaTblBaeT LUeNblii Psj TEXHONOTWA OKUraHms u 6opbbbl C 3arps3HeHuem (B
0COBeHHOCTN AN TBEPABIX TOMIMB) C LUMPOKMM AMANa3’oHOM CBSi3aHHbIX BbibpocoB. OnuvcaHue
TOMNMBA TaKXe OXBaTbIBaeT LUMPOKMNIA AManasoH KayecTBa\CBOMCTB Tonamnea. Obpatute BHUMaHMe,
UTO MPU HaNNUYUN JaHHbIX O AesATesIbHOCTW (Hanpumep, gaHHble EU ETS gna sHepretnyeckmx
yctaHoBoK >20 MBT Tenna), BO3MOXHO pasyKpynHATb AaHHble O AeATeNbHOCTU Mo APYruM
Arana3oHam pa3MepoB YCTaHOBOK.

<1MB >1MB
DyHKUUNA/
Tonnueo T T OxBat KommeHTapumn
TexHonorus
Tenna | Tenna
KameHHbIn Y Y Kotnbl XapoTpybHble — KOTAbl,  camble | BogorpeliHbie
yronb n Manble KOT/bl, Ckopee BCero, | kKoTael >1 MBTT
6ypbIli yronb MNMEIT QUKCMPOBaHHYIO peLueTky | Ana
C HUXHel nnn BepxHeli nojayein | LEeHTPanbLHOro
TONAWBA, KOT/Abl 4acTO MMelT | OTOoMnIeHus
cnoesble TOMKU C ABWraloLLeinca | paiioHa nan
peuJeTK0|7| PasnnyHbIX BUA0B. Xwnnoro
KoMnekca.
y Y MapoBoit koTen XapoTpybHble 1 BogoTpy6Hble | <1 MBTT napoBble
KOT/bl, ABWraloLLA@sACs  pelleTka, | KOTAbI, ckopee
nojaya MCceBAOOXMKEHHOrO UK | BCero, mano
13MenbYeHHOro Tonamea. pacnpocTpaHeHbl
(TBEpAan) Y - BogorpeliHbliii XapoTpybHble  KOTAbI,  caMble | YcTpoicTBa
6romacca KoTen Manble KOTNbl, Ckopee Bcero, | >TMBTT ans
VMEIT GUKCMPOBaHHYIO PeLUeTKy | LieHTPasbHOro
C HUXHel nnv BepxHeli nojavein | oTonneHus
TONAWBA, KOT/Abl 4acTo WKMelT | paiioHa nan
cnoeBble TOMKU C ABWraloLLEnca | Xunoro
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Tonnnseo

<1MB

Tenna

>1MB

Tenna

DyHKUUA/
TexHonorus

OxBaTt

KommeHTapun

peLueTKol pasnyHbIX BUAOB.

Komniekca.
TonnmBom  valle
Bcero ABngeTca
ApeBecHas  Liena
VN JpeBecHble
TOMAVBHbIE

rpanynebl, HO
OKUraeTcs  Takxe
n pag HedTAHbIX

OCTaTKOB.

MapoBoii koTen

XapoTpybHble 1 BOAOTPY6HbIE

KOT/ibl, ABWUrarOLWasncsa peLueTka,
nojava MnceBAOOXMXKXEHHOro vnn

n3Menb4YeHHOro TonanBea.

TonnneoM  yvalle

BCEro  sABnseTcs
ApeBecHas  wiena
VN jpeBecHble
TOMAVBHbIE

rpaHynbl, HO
OKUraeTca  Takxe
N psg HedTAHbIX

OCTaTKOB.

[JlyxoBsasi neyb

O6bIYHO Meun NS NULUbl UAn

xne6a, CpaBHUTE/IBHO  MpocTas

KOHCTPYKLUSA

MNeun B
pecTopaHax
06bIYHO CKMratoT
ApeBecHble
nosneHbs nm
ApeBecHble

6puKeThI

MaHran ANs
6apbekto/ rpunb

Fpyvan v MaHranel ana 6apbekto
Ha KaMeHHOM Yr/ie, CPaBHUTENbHO

npocTast KOHCTPYKLS!

YronbHoe
TONANBO

Kungkoe
TOMAMBO

BogorpeiiHbii
Koten

YKapoTpy6Hble KOT/bI C OAHOI NN
HeCKoNbKMU MacnsHbIMN

ropenkamu

O6bIYHO CXuratoT
rasoine.
CywiectByeT
HEeCKONbKO
KOHZAEHCaLMOHHbI
X KOTNOB  Ha
HepTAHOM
Tonnuee, HO
6ONbLUNHCTBO He
KOHAEHCaLMOHHbI

X .

MapoBoii koTen

XapoTpybHble 1 BOAOTPY6Hble

Bonee  6Gonblive
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<1MB >1MB
DyHKUUA/
Tonnueo T T OxBaT KommeHTapun
TexHonorus
Tenna | Tenna
KOT/Ibl C OAHO UV HECKONBbKMMMN | YCTaHOBKWM — MOTYT
MacNsHbIMW ropenkamm oKuUraTb TXKenbIi
v cpeaHuii
MasyT .
Y N O6orpeBsaTenb Bkouas nopTtatueHble | Manbie
BO34yxa /I'IepeABI/I)KHbIe YCTaHOBKM  Ansa nopTaTnBHbIe
oborpeBa nomeLleHui YCTaHOBKN  MOTyT
paboTtaTb Ha
KepOCMHOBOM
Tonamee.
Y Y MopLiHeBoi B ocHoBHOM wucnonbsyetca ana | OcHoBHOe
ABurartesib Npon3BOACTBa 3/1eKTpn4yecTea, HO TONAMBO -
1 TennoaHepreTUyeckne CTaHUUM | rasoinb.
YcraHoBKM
6onbLuero
pa3smepa MoryT
oKkuraTb
BbICOKOCEPHUCTOE
TONNBO.
- Y l'a3oBas 0O6bI4uHO obecneunBatoT | OcHoBHOE
TypbuHa NPOV3BOACTBO  3NEKTPO3HEPrUK, | TOMNAUBO -
HO ncnonb3yetcs n ANS | rasoiine.
nepekauvBaHVs/oKaTus YcTaHoBKM
XuaKocTen 6onblero
pasmepa MoryT
oKkuraTb
BbICOKOCEPHUCTOE
TOMAMBO.
CyLiecTBytoT
rasosble Typ6uHbI
MOLLHOCTbHO
MeHee 1 MBTT, HO
OHU
CpaBHUTENBHO
mano
pacnpocTpaHeHb!
FasoobpasHbl | Y - BogorpeiiHsbiii XapoTpy6Hble KOT/bI C OAHOM NAn
e TonnvBa KoTen HecKoNbkMun MacnsHbIMN
ropenkamu
- Y MapoBoit koTen XapoTpy6Hble KOT/bI
(BOAOTPY6HbIE Ha 60N1bLWNX
yCTaHOBKax)  C  ofHoN nnu
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<1MB >1MB
DyHKUUA/
Tonnueo T T OxBaT KommeHTapun
TexHonorus
Tenna | Tenna
HeCKoNbK1MU MacnsHbIMN
ropenkamu
Y - O6orpeBaTenb Bktovas nopTtatueHble | Manbie
BO3jyXxa /nepeaBukHble  YCTAaHOBKM — ANA | NOpTaTVBHbIE
oborpesa nomeLleHui YCTaHOBKN  MOTyT
paboTtaTb Ha
6ann0HHOM rase.
Y Y MopLuHeBoi O6bI4HO ABNAOTCH
ABuratesib Tenno3HepreTnyecknmm
CTaHUmMamn, HO TaKkxe
VCMONb3YTCS A1 NMPOU3BOACTBA
3N1eKTPO3HEPrn " okaTus
rasa/nepekayqki XUAKOCTU.
- Y la3oBas 0O6bI4HO ansoTea | CyulecTByoT
TypbuHa TennosHepreTMyecKUMm rasosble Typ6UHbI
CTaHLmsMY, HO TaKKe | MOLYHOCTbO
VCNONb3YIOTCA ANA NPou3BoAcTBa | MeHee 1 MBTT, HO
3/1eKTPO3HEeprnn " oKatns | OHK
raaa/nepeKaqu KNAKOCTW. CpaBHNTENIbHO
mano
pacnpocTpaHeHbl
Y - [Ayxosble neun | OxBaTbiBaeT W OYeHb Masble
(nperTosneHme KYyXHW npu roctnHmMuax n
)] pecTopaHax, Tak a 6onblue
NPOMbILLNEHHbIE NeKapHW.
Y N BapouHas B OCHOBHOM KYXHU npun
naHens/ roCTUHMLAX 1 pecTopaHax
KOHdopKa
(npurotoBneHve
)
Y Y CywnnbHbIA MpoMbiLNeHHble HekoTopas
wkad HarpesaTe/bHble neuu, | NPOMbILLNEHHAs
/HarpeBaTenbHa | CylUWTeNbHble/By/KAHN3ALMOHHBI | AeATeNbHOCTb 1
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<1MB >1MB
DyHKUUA/
Tonnueo T T OxBaT KommeHTapun
TexHonorus
Tenna | Tenna

NPOMBbILL/IEHHBIM

KOAaM OTYETHOCTU

KoTnbl MowHocTbIO A0 50 MBTT

KoTnbl Takoli MOLYHOCTU WMCMONb3YTCA ANS OTOMAEHUS B MHOTMOKBAPTUPHLIX XWAbIX AOMax, B
oducax, WKonax, 6oabHULAX 1 06LIYHO BCTPEYAKOTCA Kak Heb0/bLINe NCTOUHWKN B KOMMEPYECKOM
N VHCTUTYLMOHANBbHOM CeKTope, a Takxe B CenbCkoM xo3saictee. Camble 60NblUME YCTaHOBKU,
cKopee Bcero, cBfi3aHbl C Apyrumun cektopamy HO, HO BKkIOYeHbl And yaobctea. B gaHHOM
PykoBogcTBe KOTAbI pa3jeneHbl Ha ABe rpynnbl (<KTMBTT 1 1-50MBTT), uTo ob6ecneynsaeT yaobHoe,
HO MPOV3BO/IbHOE JeNeHne MexXJy MeHbLUUM CcepuiiHbiM 0bopyoBaHMeM 1 6onee 60MbLIMM
obopyAoBaHMEM, CeNaHHbIM Ha 3aKas.

Kak oTmeuaeTcs Huxke, 1 MBTT - 3TO peanuCTUYHbIA MOPOr AN YCTPOWCTB C py4HOl mnogaudeit
TOMNNMBA (XOTS COBPEMEHHbIe HeBbLITOBbIE KOT/bI C PYYHOI Nogadert Tonamea KpaiHe pegku). bonee
TOro, 06bIY4HO KOT/AbI <TMBTT ob6ecneumBaloT ropsiyeri BOAOW, KOTAbl 6onbluero pasmepa
obecrneymsatoT napomM. OAHaKO 3TO He AOMKHO CNYXWUTb YeTKOW rpaHuuel, cyliectByeT MHOro
BO/ZOrpeiHbIXx KOTA0B >1MBTT (HanprMep, TennoBble YCTaHOBKU/KOTeNbHbIE AN XUI0ro KoMriekca
VAW palioHa) 1 Manble napoBble KOTbl HepeAKN B MPOMBbILLIEHHOCTU. ONMCaHNA TEXHONOTNIA HxXe
JaloT HeKoTopoe npeAcTaBieHne o0 gnanasoHe NpYMeHseMbIX TEXHOIOT .

Teepaomon/luenble komanel

TexHONOrna COKUraHWs C HemnoABMXHOW W MOABWXHON KONOCHWKOBOWM peLueTKoli MoBCeMeCcTHO
NCMONb3YIOTCA AR OKUraHUA TBepAblX BMAOB TOMAMBA B JaHHOM AManasoHe MOLLHOCTU. JTO -
06LLENPUHATasS TEXHONOMUNS, Y UCMONb3YeTcs 60abLIOe MHOroo6pasve KOTN0B C HEMOABUXHBLIMU U
NOABUXHBIMW KONOCHUKOBBLIMU peLleTkaMu. TeXHONOrMs ¢ HeMOABUXKXHOM KONOCHNKOBOW peLleTKown
CBfi3aHa ¢ gnanasoHomM <1MBTT.

B gononHeHme K OKUraHuto c HEI'IOABI/I)KHOIZ KONOCHNKOBOW pELLJeTKOIZ NCNONb3YTCA TakKXe KOT/bl
CO OKunraHmem B Kmngdwem cioe B AaHHOM Anana3oHe MOLHOCTU, YacTo ANna OKUraHma 61omacchbl.
Takxe MOTYT MPUCYTCTBOBATb rOpPenkn Ha I'IbIﬂeO6p33HOM TonnnBe NN gpeBeCHbIX ONuIKax.

YCTaHOBKM TakXe MOXHO pasaennTb No NpuHUMNYy nojayvyn Tonanea:

e HamosHsieMble BPY4YHY, 06bIYHO C MOLLHOCTbIO MeHbLUe 1 MBTT
e HanosHsieMble aBTOMaTUYeCKn, BCe pa3mepsl; 1

e HeKoTOopble MaJible KOT/Ibl MOXHO CuYMTaTb MoJlyaBTOMaTUYeCKUMK, T.K. OHW UMeloT
3arpysoyHble 6yHKepbl C PYyYHOI 3arpyskoi (4ns YrofbHOro TOMAMBA W  APOBSIHbLIX
TOMNBHLIX TPaHyN) WX Hakonutenu (418 MoJieHbeB), OAHAKO uYalle BCEero JaHHble
TEXHONIOMUN MPUMEHSIIOTCS B 6bITOBLIX MPUBopax ANst MHAMBUAYaNbHOIO Xunbs (<50 KBTT),
a KpyrnHelilive ycTpoincTBa 06bIYHO MMEOT MOLLHOCTL MeHee 150 KBT.

e B KauyecTBe CTaHAAPTHOro NoAaxoAa ANA COCTaB/IeHMA WHBEHTapusauum YpoBHA 2,
K03¢pdMLUMEHTbI BbIGPOCOB NpefcTaBieHbl cnegylownm obpasom: Error! Reference
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source not found.B Ta6avue 3.20 1 Tabnwue 3.21 NPUBOAATCS AaHHbIE O CKUTaHUW YrAas
B KoTnax <IMBTTn >1MBTT - <50 MBTT COOTBETCTBEHHO.

e B Tabnuue 3.45 n Tabnauue 3.46 NpUBOAATCH AaHHble O COKUFaHUW ApeBecVHbl B KOTIax
MoLHOCTbH 1-50 MBTT 1 50 kBTT - 1 MBTT, COOTBETCTBEHHO.

e B KayecTBe C/iesyloLLero Liara no pasAeneHuno oLeHOK BbIGpocoB Ans nprbopos <1MBTT
npeaycmMoTpeH 6o/iee BbICOKMIA YpoBeHb AaHHbIX. ITO OTpaxaeT pasHuLy B Bbib6pocax
Mexay KOTnamu C pyyHoil M aBTOMaTUYeckoi nojayeit Tonavea. /JNs cocTaBaeHust
MHBEHTapM3auuy, 3aBUCALLEN OT VIMEIOLYUXCS AAHHBIX O AeSTeNbHOCTW, Tabnuvubl €O
CTaHAAPTHBIMU  KO3GGMLMEHTaMN BbIBPOCOB C/IeAyeT WCMONb30BaTb ANf COCTaBAEHUS
6a30BOVi MHBeHTapusauun YpoBHs 2. ECiu AoCTymnHble AaHHble MO3BOMSHOT, MOXHO

ncnonb3oBaTb yCOBEpLUEHCTBOBaHHble  Tabauubl  Ans  yctpoicte  <1MBTT,  3Tn
yCOBepLUEHCTBOBaHHble TabnunLbl KO3GPULMEHTOB BLIGPOCOB MPeACTaBeHbl CeAy LM
obpasom:

o B Tabnuuax 3.22 1 3.23 NprBOAATCA AaHHble W OKUraHWW yras B Kotnax <1MBTT,
paszeneHHble  Mexay py4YHoli 1M aBTOMaTu4veckoli  nogadveii  TonAMBa
COOTBETCTBEHHO.

o B Tabauue 3.45 n Tabnuue 3.46 NpUBOAATCS AaHHble O COKUraHUW ApeBeCcuHbl B
koTnax Error! Reference source not found. <1MBTT, pasgeneHHble Mexay py4YHol
1 aBTOMaTNYeCKOl Nojayeit TOMnanmBa COOTBETCTBEHHO.

KoTnbl ¢ py4Hoii cuctemoii nogaum Tonnmea
Yao0nbHble Komasl

KoTnbl ¢ pyyHOl nogaueit TonnvBa B JaHHOM AMana3oHe MOLLHOCTM WCMOMb3YT JBa MeToja
OKUraHUsl NepPBUYHBIA 1 BTOPUYHBIA, aHANOTUYHbIE METOAAM, MPUMEHSIEMbIM B BbITOBbLIX KOTNAX C
ZNaNasoHOM MOLLHOCTY HUXe (CM. noapasaen 0 HacTosALei rnasbl).

e KoTnbl C BepxHei nojavers, NepsuYHbIe KOT/bI: B AaHHOM TWMNe YCTaHOBOK MCMOMb3yeTcs
yrosibHOe TOMAMBO Pa3fINYHON KPYNMHOCTU (06bIYHO 5 MM - 40 MM) UAKN Kyckn Aepesa. VIx
TennoBol K.N.A. BapbupyeTcs B AvanasoHe oT 60% g0 80% 1 3aBUCUT OT pacrnpejeneHus
BO3JyXa B MepPBUYHOW/BTOPUYHOW CUCTEME W KOHCTPYKLMM BTOPUYHOW MOAKaMepsbl.
KonnyectBo BbIGpoCOB 3arpasHaolmx Bewjects, T.e. CO, HeMeTaHOBbIX /ETYy4UX
opraHuyeckux coegnHeHnin (HMJ10C), obLiero KonMyectBa B3BELUEHHbIX YacTuy, W
MONNLMKNNYECKNX apoMaThyeckux yrnesogopozos (MAY), aBnsowmxca  pesynsTaToM
HEMOJIHOrO COKUraHus, Kak NpaBuio, BENKO.

e KoTnbl C BepxHel nojaveri, BTOPUYHbIE KOT/bI: MKW Yro/lb UK CMeCb MENKOro yras co
CTPY>XKaMn  61OMacChl, KOTOpble MEepUOAMNYECKM MOAAIOTCA B  TOMOYHYK  Kamepy,
MCNONb3YTCA B 3TOM TUMe KOTNOB. BocnnameHeHme HaumHaeTcs C BepxHeil 4actu
3arpyso4qHoin Ao3bl Tonamea. Vix apdekTnBHOCTL BapbupyeTcs ¢ 75% Ao 80%. Konnyectso
BbI6GPOCOB 3arpsA3HAOLNX BeLecTs obliero KoauyecTsa B3BeleHHbIX 4actuy, CO,
HEMETAHOBbIX JIeTYyUNX OpraHuyeckux coeguHeHun (HMAOC), noanUMKANYeCcKnX
apomaTuyeckmx yrnesogoposos (MAY) 6onee HMU3Koe MO CPAaBHEHWUIO C KOTNaMu C BepxHel
nojaven BCNeACTBME Pa3/IMYHON OpraHM3aLmmn npouecca ropeHns, KOTopbli aHanornyeH
rOPeHNIo B MeXaH4eckol Tonke.
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Kak nepBu4Hble, TaKk W BTOPUYHble KOT/bI B JAHHOM /AManasoHe MOLHOCTU VMEIOT JlyuLlyto
OpraHM3aLMOoHHY0 CTPYKTYpY BO3JyXa FOPEHWst MO CPaBHEHWIO C KOTAaMW, WCMO/ib3yemMbiMi B
VNHANBUAYaNbHbBIX JOMOX03AACTBAX.

Komnel c monkoii Ha 6uomacce/ conome

Py4Hast nogaya TomimBa o6bI4HO acCOLMMPYETCS C KOTAMM Ha APEBECHbIX MOMEHbAX U OKUraHneM
CONOMEHHBIX 6pMKEeTOB/6PUKETOB W3 3epHOBbIX 371aKoB. CoNoMeHHble 6purKeTbl MOAATCH B
TOMOYHYI Kamepy Bpy4Hyto. BcieacTBue ouveHb ObICTPOro CropaHus AaHHOTO BuUAa 6romacchl,
Takme YCTaHOBKW COAepXaT CUCTeMy HaKoMaeHWs ropsiyeid BoAbl. o 3TOW npuymMHE OHWK
NCMONb3YIOTCA  TOMbKO B OFPaHWYeHHbIX — O61acTAX  MPVMMEHEeHWs C  HOMWHaNbHOM
NpOV3BOANTENbHOCTEIO KOoTna A0 1,5 MBTT. OHM MONb3YITCA CNPOCOM B CeNbCKOXO3ANCTBEHHbIX
palioHax 6narogaps CBOe OTHOCUTENBHO HW3KON CTOMMOCTM W HECNOXHOMY TexXHUYecKomy
06CYXNBAHWIO.

KoTnbl c aBTOMaTNYeCcKoiA cMcTemMoii nogauv Tonaivea

BONBLUMHCTBO COBpPeMEHHbIX KOT/NIOB OCHalleHbl aBTOMaTU4eckoi nogayeil Tormavea (Bk/tOYas
6bITOBble YCTPOMCTBA). MOMUMO 3TOrO, AaHHble YCTaHOBKWM UMEOT, Kak MPaBuao, yULLyo cucTeMy
perynnpoBaHus npoLecca ropeHusi, Mo CPaBHEHWIO C yCTaHOBKaMu C py4YHoii nogaveli Tonavea. Ans
HVX OBbIYHO TpebyeTcs TOMIMBO CTaHAAPTHOTO WM MOCTOAHHOIO KayecTBa. STW YCTaHOBKM MOTyT
Takke VMeTb O060pYyAOBaHME MO YCTPAHEHMIO 3arps3HeHWs OKpyXatoLlell cpejbl TBepAbIMU
yacTamu.

CKuraHme ¢ HemnoABUMXKHOW KOMOCHVUKOBOW peLUeTKON OB6bIYHO WUCMONb3yeTcd B  MeHbLUMX
YCTPOMCTBAX, @ CKMUraHMe C MOABVXHOW peLleTKOW Mcnonb3yeTcs B npubopax 6onbLuero pasmepa.
TonnmBo MOAAETCs Ha peLUeTKy, WCMOoNb3ys MexaHu4eckuii 3abpacbiBaTeslb TOMAVBAE, BEPXHIOH
noAavy 1 HXHIOK nojady Tonamsa.

Menkuii yronb WAn Menkas jpeBecuHa (Harnpumep, ApeBecHble TOMIVBHbIE FpaHy/bl, Wena wuiu
ApeBecHble  OMWAKM\OCTaTKM) 3arpyXarTcd Ha MexaHWYecKyro /JBVXYLLYHCS KOJOCHVKOBYHO
pelueTky. Temnepatypa ropeHus coctaeastoT 1 000 °C - 1 300 °C. ObLiee npuMeHeHne HanpaBneHo
Ha NPOW3BOACTBO ropsyeil BOAbI W/WAW Napa HWU3KOro JAaBneHVs AN KOMMEPYeckoro u
VNHCTUTYLIMOHAIbHOIO CEKTOPa, B YacTHOCTW, ANA OTONNeHWs. bnarogaps perynnmpyemomy npoueccy
OKWUraHWA TBEpPAOro TOMAMBa MO  MeTOoaM  ABMXYLLErocs CNos U 06bl4HO  MOAHOCTLIO
aBTOMaTV3MPOBaHHbIM  CUCTEMaM  YrpaBieHWsi  TeXHONOTMYeCKMM  NPOLeccoM,  KOAMYecTBo
BbI6GPOCOB 3arpA3HAOLLMX BELLECTB, ABNAIOLWMNXCA Pe3YIbTaTOM HEMONHOIO OKUFaHWS, 3HaUNTeNbHO
HUXe MO CPAaBHEHMIO C KOTNIaMK C PyYHOI CUCTEMOI Nojayu TonimnBea.

yCOBepLIJeHCTBOBaHHbIe TexHosiormm

Komnel Ha yane /dpeeecHom monnuee ¢ eepxHeii nodayel; KoMl € MeXAHUYECKUM
3a6pacbieamenem, co Cxu2aHUeM npu eepxHeli 3azpy3ke, ¢ epawarowelics KoNOCHUKOBOU
pewemkoli ¢ HuxcHeli nodaveii monauea

OHn NCNONB3YKTCA ANA OKUraHUA, Kak yrnga, Tak n apeBecuHbl. Tonnveo nojaetcs B TOMOYHYHO
KamMepy C NOMOLLbH LLHEKOBOro KOHBeVIepa N AOCTaBNAETCA B PETOPTY MO Mepe OKNCEeHNA.

TexHono2us cuzapooGpa3Hoao kKomnaa Ha cosome
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OHa NpUMEHSIETCS ANt OKUraHWSt CONOMEHHBIX 6PUKETOB/6PYIKETOB 13 3€PHOBbIX 3/1aKOB. BprkeTbl
TOMAMBa aBTOMAaTUYECKM MOAAKTCH B TOMOUHYH KaMepy C MOMOLLbIO MMAPaBANYECKOTO MOPLUHS
Yepes BXOAHOIA KaHan B TOMOYHYH Kamepy.

AononHumensHas monoyHasa kamepa, 2a3u¢um1uun apeeecHoii 6uomacce!

OHa uCronb3yeT OTAe/bHYI CUCTeMy rasvdukaumn Ans TOMAMBA W3 M3MeNbYeHHOW B Lieny
ApeBecuHbl 1 Mocaejytollee OKUraHue MPOAYKLMOHHBIX TOTMIMBHBIX FasoB B rasoBOM KoOT/e.
MpenmyLLecTBOM AaHHOM TEXHONOrMN ABASETCS BO3MOXHOCTb MCMO/b30BaHWUA TOMAMBA U3 CbIPOWi
JpeBeCcUHbl Pa3/IMYHOro KavecTBa. STOT MeTO/ UMeeT HU3KOoe KOIMYECTBO BbIOPOCOB 3arpPA3HALLMX
BeLLIeCTB, IBMSIOLLMXCSA Pe3yNbTaTOM HEMONHOMO CKUraHWUs TONAMBa.

Cucmema Cx#cu2aHUA monauea ¢ npedeapumensvHoii cywunbHoli Kamepolii:

YCTaHOBKM ANt OKUFaHUSt APeBEeCHON Lenbl WUCMOMb3YHTCA B HEKOTOPbIX CTPaHaX, 0CO6eHHO B
CeNbCKO MEeCTHOCTW, ANA OTOM/eHWs 6oAblUMX AOMOB W ¢depM. [laHHas cucTeMa COAEPXMUT
aBTOMaTMyeckylo CUCTeMy Mojayu TOMAvMBa W3 ApPEeBECHOW Luenbl C MOMOLLbHO LUHeka W
npezBapuTeNibHble  CyLUWIbHble Me4yn (XOPOLIO repMeTVM3NpOBaHHbIE Kamepbl) U MOXeT
NOAKNYATBCA K CyLLecTBYHOLLEMY KOTNY. B cucTemax ¢ npeaBapuTenbHON CylIUAbHOM KaMepoi
NPVIMeHsieTCst MOMIHOCTBI aBTOMAaTU3MPOBaHHAs TEXHONOTUSI CKWUIraHUs, U MO3TOMY KO/MYeCTBO
BbIOPOCOB B Heli HeBenKo.

.VcosepweHcmeoeaHHble Komssl ¢ asmomamudyeckoli 302py3KOill apeseCHoii wensl u Bpeeecnblx
monsiueHsIX 2paHyn

Kak npaBuio, OHV NMEetOT BbICOKUIA ypOBEHb aBTOHOMHOCTU. B 60NbLUVMHCTBE Cly4aeB, UHBEPTOPHOE
ropeHne WCMoNb3yeTcs C MNPUHYAUTENbHOW TAroi, obecnedymBatowieil ONTUManbHble paboune
XapakTepucTkun. PdeKTVBHOCTL UCMOb30BaHMSA TonvBa BapbupyeTcst oT 85 go 90%, a cTeneHb
aBTOHOMHOCTW 3aBUCUT OT CTeMeHn aBToMaTu3auuw, WCNonb3yeMol AN 060pyAoBaHWA no
TPaHCNoOpTUPOBKE TOM/AMBa W 30/bl (BapbupyeTcs OT 24 4acoB /[0  OTOMUTENBHOrO Ce30Ha
MNOJIHOCTbHO).

OKuraHue B KUNsLLEMm cnoe

OxuraHve B kunsiem cnoe (FBC) B 3aBUCMMOCTN OT CKOPOCTU GIOVAN3ALMN MOXHO Pa3fennTb Ha
okuraHuve B bapboTupytoLeM kunsem cnoe (BFB) n oxuraHne B LMpKyIvpytoLLeM KunsLwem cnoe
(CFB). CxuraHue B kunswem cioe (FBC) NnpurogHo A1 HN3KOKaYeCTBEHHOrO BbICOKO30/IbHOrO Yris
VAN APYTNX «TPYAHBIX» BUAOB TBEPAOro TOMINBA, BK/IOUAA OCTAaTKM U OTXOAbI MPON3BOACTBA.

J)Kudkue/ 2a3006pa3Heie 6udbl monnuea

N5 rasoBbIX M MaCsHbIX KOT/IOB TOM/IVMBO U BO3AyX BBOAATCS B BUAE CMECU C UCMONb30BaHNEM
cneynanbHbIX ropenok B TOMOYHOW kamepe. FOpenkn Ha 3TUX Manblx KOTnaxX 6biBaloT 06bIMHO
ABTOHOMHbIMU y3/1aMu OT CMeLManv3avpoBaHHbIX MPON3BOAWTENEN, KOTOPbIE MOABMPALOTCS K KOTIY.

KoTnbl, oTananBaemMble raz006pasHbIM 1 XUAKAM TOMANBOM, NMPOU3BOAATCA B LUMPOKOM JManasoHe
Pa3NNYHBIX KOHCTPYKLUMIA W KNAacCUPUUMPYIOTCH COTNAcHO TUMY TFOPenoK, KOHCTPYKLMOHHOMY
marepvany, Tuny TersioHocuTens (ropsyas BoAa, nap), a Takxe 1Ux MOLLHOCTW, TemnepaTtype BoAbl B
BOAAHOM KOT/ie (KOTopasi MOXeT 6bITb HM3Kol <100°C, cpegHein - oT >100°C go < 115 °C, BbICOKOI -
>115 °C), cnocoby Ternnonepegaun (BOAOTPY6HbINA, XapoTpy6HbIA) 1 PacnoNoXeHWo NoBepXHOCTeN
TennonepeAayn (ropusoHTasbHas UNW BepTUKaIbHas, MPsiMas AW CorHyTas Tpy6a).
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Koa¢pduumeHTbl BbIOPOCOB ANA WCMONBL30BAHWA XWAKOrO TOMAMBA B KOMMEPYEeCKUX KOoTaax
npejctaBneHsbl B Tabnuue 3.24 n Tabnuue 3.25, KOTOpble OMMUCHLIBAOT MPUMEHEHNe XUAKUX BUAOB
TonAMBa B ycTaHoBKax <1MBTT n >1MBTT - 50MBTT cooTBeTCTBEHHO.

YyayHHble Komabl

MpousBOASAT, NaBHbIM 06pa3OM, Map HW3KOrO AABJEHWUS WAW ropsidyto Body. OBbIYHO OHU
NCMONL3YIOTCA B KWIMLLHOM XO35ICTBE U B KOMMepPYeCKOM/UHCTUTYLIMOHANbHOM  cekTope ¢
HOMVHaNbHOW NPOU3BOANTENBHOCTLIO KOTAa 0Koao 1 MBTT.

CmansHele Komnsl

Mpoun3BOAATCA C HOMWUHANBHOM MPOU3BOANTENBHOCTLIO KOTAA A0 50 MBTT, 13 TONCTONNCTOBOW CTanu
N CTanbHbIX TPY6 C MOMOLLbIO CBapKU. VX xapakTepHOli 0CO6EHHOCTbIO ABNSETCA MHOroobpasue nx
KOHCTPYKUMA € y4eTOM  pacrofiokXeHWss  MoBepxHOCTW  Ternonepegaun.  CambiMu
pacnpocTpaHeHHbIMY ABNSAIOTCA BOAOTPYOHbIE KOT/bI, XapOTPYy6HbIE KOT/bl U KOHAEHCALMOHHbIE
KOT/bI.

Bodompy6Hbie komabi

OcCHalLLieHbl HapyXHbIM CTalbHbIM KOXYXOM BOASHOTO OXNaXAeHus.. BogoTpy6Hble KoTabl (BoAa
LIMPKYNMpPYeT BHYTPU, OTXOASLLME rasbl - CHapYXu) NprBapeHbl K CTeHKaM KOXyxa.

JKapompy6Hsie komsbi

B 3TWX KOTnax rasoobpasHble MPoAyKTbl CropaHus LMPKYNPYHT B AbIMOrapHbIX Tpy6ax, KoTopble
OKpY>XXeHbl BOAOM. OHW MPOEKTUPYIOTCS Kak KOMMOHEHTbI LWANHAPUYECKOV VAN MPsiMOYro/ibHOM

dopmbl.
KoHdeHcayuoHHble KOomAnbl

Mcnonb3yloT  CKpbITYO  TenaoTy BOAAHOrO napa B TOMOYHbLIX rasax Ans  MoBbILLEHUS
3Hepro3¢pGeKTUBHOCTA - 06bIYHO MPUMEHSeTCA B Manbix (.<1MBTT) kOTNax Ha rase, HO TeXHOMOrMs
KOHZEHCaLmKM TaKKe NMPUMeHSIeTC K MasibiM KOTaM Ha rasoiisie 1 ApeBecHbIX TOM/IMBHbIX FPaHynax.

anII'OTOBneHVIe nULLM B NPOU3BOACTBEHHLIX YC/10BUAX
ﬂpuaomoeneHue huwu c uchosb308aHUeM meepaozo monanuea

O6beM UCMONb30BaHWA TBEPAOro TOMVBA NPY KOMMEPYECKOM MPUroTOBEHNN ML HeM3BeCTeH,
HO ero MOXHO MOJyYUTb B TaKMX CMeLuann3npoBaHHbIX 061acTaX, Kak peMec/eHHble NekapHU 1
TPaAULIMOHHbIE NMeYyn ANs U3roToBAEeHWS MLl B pecTopaHax. bonee Toro, pacteT ncnonb3osaHne
JAPEeBECHOr0 yrna B MaHranax A1 6ap6ekto/ rpunsix pectopaHamm 1 KOMMaHUAMK MO OpraHM3aumn
MeponpuaTUn/o6cayXnBaHnio 06es0B.

KoadpduumeHTsl BbIBPOCOB ANS AaHHOIO BUAOB UCTOYHNKOB NpUBOAATCA B Tabauue 3.20 1 Tabavue
3.46 , KOTOpble OMUCLIBAOT KO3PPULMEHTLI BLIGPOCOB ANS YrAs U ApeBeChHbl COOTBETCTBEHHO ANS
ycTpoiicTtB <1MBTT. Kpome Toro, B Tabnuue 3.22, Tabnuue 3.23 (yrons), Tabnnue 3.47 v Tabnnue 3.48
(ApeBecrHa) npegnaraetca JAanbHeiillee pasjeneHve Ans ycTpolictB <TMBTT ¢ py4HO 1
aBTOMaTM4ecKol nojayeri TonanBa COOTBETCTBEHHO.

ﬂpueomoeneHue huwu c ucnosb308aHUeM 2a3a
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Mpu6opbl, paboTatoLlve Ha rase, LUMPOKO UCMONB3YITCA B FOCTUHULAX, KOMMepPYeCKX pecTopaHax
1N HEeKOMMepYecKOM CeKTope (Hampumep, LWKOAbl U 60bHULbY). OHU BKIOYAOT B cebsi BapoUHble
MOBEPXHOCTU (B TOM UMC/e, KONbLieBble 30HbI A/t HarpeBa KacTpiosib) U JyXOBKU.

B nccneposaHum Ecodesign Lot 22 (Mudgal et al, 2011) 6bl10 paccumTaHo exerojHoe noTpebneHve
NPUPOAHOrO rasa B pas/IyHbIX BUAAX NMPUrOTOBNEHNS MULLW:

Wcnonb3oBaHne
Bua npurotoBneHus
npupopaHoro rasa B EC,

nmwm
5 KBT /neun/ rog
bbiTOBbIE Meyn 183.7
Meun B pecTtopaHax 11,887
Xne6onekapHble
61,402
KOHBEKLIMIOHHbIE Neyn
Xne6onekapHble
78,345

CTeNIaXHble neyn

NSt NPUrOTOBNEHMISt MULLM HA OTKPBLITOM BO34yXe Mpy OpraH13aumm MeponpusTuii/ 06CtyxmBaHmm
06ez0B 1CMosib3yeTcs ras B 6annoHax (CHI).

Mpy oLeHKe BbIGPOCOB NMPU MPUrOTOBAEHWS MWLM C MCMO/Ib30BaHMEM MPUPOAHOrO rasa cinegyet
1CMonb3oBaTb KO3GPULIMEHTbI BbIGPOCOB, NpeAcTaBieHHble B Tabnuue 3.26, koTopasi OXBaTbIBaeT
rasoBble KoT/bl <1MBTT, HO MOXeT 6biTb UCMONb30BaHa ANS MNPUrOTOBNEHWS MU  C
MCMonb30BaHNeM rasa.

060rpeB HeXXWbIX NOMeLLeHWU (NPSAIMOIA Harpes)

KaMUHbI 1 neymn ABNSIOTCSH 6bITOBBIMY 060rpeBaTeNsiMu, NPYMeHeHVIe KOTOPLIM MOXHO HaliTV Takxe
npw oborpese NPOV3BOACTBEHHbIX U CyXebHbIX NoMeLleHnin. OfHako npu oborpese NomeLLeHNA B
KOMMEpPYECKOM 1 MPOMBILLIEHHOM CeKTOPax WCMob3yloTcs 60o/bluMe Mo pasMepy rasoBble ©
MacnsiHble YCTaHOBKN AN OKWFaHWA. YCTaHOBKM MOTYT 6biTb HEMOABUXKHO 3aKpemnneHHbIMU (Ha
NOTOJIKE U CTEHAX) WAV NepPeHOCHBIMM.

OGOFPEB BHe nomMeLyeHna n npovyue BuAabl ropeHuns

MpoMbILLNEHHOE KCMo/b30BaHVe 06orpeBa BHe MOMELLEeHUS BO3POC/IO B HEKOTOPbIX CTpaHax B
nocnejHue rogel 6narofaps NCNoNb30BaHUIO ra30BbIX HarpeBaTeNbHbIX MPUBOPOB A1t BHYTPEHHNX
[\BOPVKOB, Teppac W aHaNormyHbIX YCTPONCTB. Bosbluve Mo pasmepy KaHajbHble Meyn 4acto
MCMONb3YIOTCA 4151 060rpeBa paboUmx NPOCTPAHCTB, BPEMEHHbIX 3JjaHNiA 1 nanaTok.

TomnKK Takxke MCNob3YHTCA A1t HarpeBaHWst KaMHel B cayHax CkaHAVHaBUM.

O6opyaoBaHMe ANs NapoBO OUMCTKM YacTO BKAKOYaEeT B cebsi TOMAMBHYIO GOPCYHKY Al Mojaun
ropsiyeit BOAbl.

Fa3oBble TYp6UHBI

CyLLecTByIOT «MUKPO» TYPOUHBI, 0becneyrBatoLLe NPOM3BOACTBO 3/1eKTPUYeCTBa B Masblx 06bemax
(06bI4HO 15-500 KBT 31€KTPUYECKON 3HEeprum), OHM OTHOCATCA K ra3oTypOUHHBIM TeXHONOrVSM B
AvanasoHe MolwHocTy <TMBTT. TexHonorua npusnekatesbHa Npu 0AHOBPEMEHHOM MPOV3BOACTBE
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Tenna W 3NekTpoaHeprun, U paboTaeT Ha NPWPOAHOM rase, MPov3BeAeHHOM TOMOYHOM rase,
6uorase 1 xnaKom Tonamee. OfHaKo AaHHble O Bblbpocax AN AaHHOW TEXHONOMNN OrpaHNYeHbl -
0CO6eHHO 419 3arpA3HSAOLLMX BellecTB, oTANYHbIX oT NOx n CO. CnepoBaTtenbHO, KO3GOULIMEHTbI
YpoBHSA 2 ANA AaHHON TexHonormn <1 MBTT He BK/IOYeHbl B jaHHOe pykoBoAcTBO. CornacHo
MHpOpMaLMM NPOV3BOAMTENEN N HAYUYHOU NnTepaType, TeXHONOMUA COKUraHWs C HU3KUM YPOBHEM
NOx MoxeT obecneumnTb BbIGPOCHI NOx, COMoOCTaBMMbIe C BbIGpOCamu OT 6onee KpYnHbIX ra3oBblxX
TYPOUH.

la30Bble TYpOVHbLI MOTYT UCMONBL30BaTb LieNbl psifi ra3006pasHblX TONAMB, HaNnpUMep NPUPOAHBLIA
ras Wiy, B HEKOTOPbIX C/lydasx, TeXHONOrMYecKU ras WM NPoAyKTbl rasudukaumn. Takxe
NCMONb3YIOTCA XUAKME TOMAMBA, Takue Kak aerkme AUCTUANATbI (Hanpumep, HadTa, KepoCuH u
rasoiinb), HO, Kak MpPaBWIO, WCMNOAb30BaHWE >XWUAKUX TOMAMB OrPaHNYEHO KOHKPETHbIMU
NpYMeHeHNAMU WA B KayecTBe 3aracHoro Torn/avea. Fa3oBble TypbWHbLI  MMeKT
a3pO/AepUBATUBHYIO KOHCTPYKLMIO (T.e. OCHOBaHbl Ha MHOrOBa/ibHLIX ABUraTeNsAX, Pa3paboTaHHbIX
Ha OCHOBEe aBMaLMOHHbIX ABUraTenei) i SBASOTCA MPOMBbILLIEHHBIMY CBEPXMOLLHLIMUY Fa30BbIMU
TypbvHamu (OCHOBaHbl Ha OJHOBANbLHOU KOHCTPYKUMK). Ta3oBble TypbuHbLI AN NPOW3BOACTBA
3NeKTPO3HEPrUN  MOryT 6bITb YCTPOWCTBAMM C  OTKPLITHIM  (MPOCTLIM)  LMK/AOM, HO  4acTo
yCTaHaBAVBAKOTCA KakK 4YacTb rasoBbIX TYPOUH C KOMOMHMPOBaHHbLIM Lmknom (MIT). B yctaHoBKax
MrT, naporeHepaTop-peKkyrnepaTop/TenaoyTuAN3aLmMoHHbIi naporeHepatop (TYMI) ncnonb3yeTcs
AN pekynepaumm oTbpocHOro Tenna 13 ToNoYHbIX ra3os, obecneunsas nap AN NUTaHWA NapoBoit
TYp6VHbI, KOTOpas NPUBOAUT B AeiCTBME reHepaTop NepeMeHHOro Toka, MPov3BOAs elle 6onblie
anekTpuyecTsa. Ynctas HOMUHanbHas 3¢pdekTMBHOCTL coBpemeHHolr [MIT  npesbiwaer 50%.
[a30Bble TypbUHbI 4acTO BCTPEYAOTCA Ha TEeMnIo3HepreTUYeckmx CTaHUMsAX, rasosas TypbuHa
HernocpejCTBeHHO CBSi3aHa C reHepaToOpOM 3M1eKTpUYecTsa, a 3Heprus oT ropsynx oTpPaboTaHHbLIX
rasoB BOCCTaHaB/VBaeTCcs B cOOTBeTCTBYtOWEeM TYTT (KOT/e) UM UCNONb3yeTca HemocpeACTBEHHO
(Hanpumep, cywKa). [JononHUTENbHbIE TFOPeNkM OB6bIYHO WCMONL3YITCA AN  obecneyeHus
AOMONHUTENbHOM Nojayn Tenna K oTpaboTaHHbIM rasam. [a3oBble Typ6UHbI C KOMBUHNPOBAHHBLIM
umknom rasudukaumm yrna (IGCC) ncnonb3sytoT TOMAMBHbBIN ras, MoayyYeHHbIn 13 yrns. Obpatute
BHVMaHMe, 4To Ana yctaHoBok IGCC, eANHCTBEHHbLIM PaccMaTpUBaeMbIM 34eCb 3MUCCYOHHbLIM
610KOM SBNSETCA rasosast TypbuHa. [a30Bble TypOMHbI TakXe WCMOAb3YHTCH NS OKaTus rasa/
nepeKaykm XuakocTu.

KoadpduumeHTbl BbIBPOCOB AN ra3oBblX TYPOUH MOXHO HaiTu B Tabnuue 3.28 n Tabauue 3.29,
KOTOpble OXBaTbIBalOT UCMO/b30BaHVE MNPMPOAHOrO rasa 1 rasoiins cooTBETCTBEHHO.

nOPLLIHeBbIe ABurartenu

CTaumoHapHble ABUraTenn - 370 ABUraTenn C 31eKTpo3axuraHmem v gsuratenn ¢ BocnaameHeHnem
OT OKaThA (2- N 4-TaKTHblE) C 31eKTPUYECKO MOLLIHOCTLIO OT MeHee yeM 100 kBT go 6onee 20 MBT.
Oba TvMa SBASIOTCA  3HAYMMbIMW  UCTOYHWMKaMU  BbIGPOCOB. Takme YyCTpoicTBa 06bIYHO
MCMONb3YIOTCA B KayecTBe reHepaTopoB Ha OCTPOBax (BAanuW OT OB6LLMX 3d/1eKTpoceTeld), Masbix
yCTaHOBOK MO KOMOGWHMPOBAaHHOMY MPOW3BOACTBY Temia W 31eKTPUYecKOW SHeprum, uan Ans
KOreHepawuuu, pe3epBHOro AN aBapuiHOro NCMob30BaHWS.

[suratenun MOryT NCNO/Nb30BaTb PAg ra3oo6pa3Hb|>< TONAMB, TakKMUX Kak ﬂpI/IpOAHbII‘/lI ras vnn, B
HEKOTOpPbIX Ciy4dasx, TEXHONOTNYECKUA ras uan NpPOoAYyKTbI ra3V|¢|/||<au,|/||/|. la3oBble gsuratenn -
06bIYHO ABUraTenn c 3N1EeKTPO3aXnNraHmem. Xungkve BuAbl TONAMBA O6bIYHO NCNONb3YyHTCA B
ABUraTenax c BoCnaMeHeHemM OT OKaTuA. KOS(I)C])VILLMQHTI:I Bbl6pOCOB ANA NopLIHEeBbIX ABuratenen
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npejctaeneHsbl B Tabauue 3.30 n Tabnuue 3.21, KOTopble 0XBaTbIBAOT UCMO/Ib30BaHME NPUPOAHOMO
rasa v rasonns COOTBETCTBEHHO.

Kom6unHupoBaHHas BbipaboTka Tenna 1 anekTposHeprum (TennoanekTpoctaHums (T3C))

MoTpebHOCTM B yBennyeHUM 3PPEeKTUBHOCTM MpeobpasoBaHVs 3SHePrunm U1 UCNOoAb30BaHUM
BO306HOBASEMbIX UCTOYHNKOB 3HEPrumn NprBenn K CO3AaHNI0 Manblx TennosnektTpoctaHumii (T3C).
Mcnonb3oBaHve napoBOro KoTna nAC TypbrHbl C MNPOTVMBOAABAEHWEM AN NPOWU3BOACTBA
3N1EeKTPO3HEPTUN ABMSETCA TPAANLIMOHHLIM MOAXOA0M 1 MOXET AaTb BO3MOXHOCTb UCMO/b30BaHNA
TonavBa W3 6uomacchl. OAHaKO BCe 4Yalle W yalle BCTPEYAETCA WCMO/b30BaHVe TexXHOA0run
KOMBVHMPOBAHHOIO NMPOV3BOACTBA TEMNOBOW 1 SNEKTPUYECKON 3Heprum nyTem mesKkoMacltabHoro
BHYTPEHHEro cropaHus (rasoBoi TypoyHbI UAKN CTaLMOHaPHOro ABUraTens C pereHepauveri Tenna).
TexHonorns KOMO6WHVMPOBAaHHOIO MPOW3BOACTBA TEMOBOW W 3N1EKTPUYECKOW 3HEeprum Moxet
NPVMEeHATLCA B CPaBHWUTENBHO HeboNbLUMX Npubopax, MCMONb3YHLWMX MOPLUHEBble ABUraTeny,
paboTatoLe Ha rasoBoM TOMIMBE, HO MPUMEHSAIOTCA TakXe 60/blUMe MOpLUHeBble ABuUraTenu un
rasosble Typ6uHbl. lNprMeHseTca Takxe TpureHepauus (TIC 1 oxnaxzeHue) C UCNonb30BaHVEM
AAHHO TexHonornm.

VimetoTca npumepbl 3¢deKTUBHOM TEXHONOrMM MeKOMaclTabHOW reHepaToOpHOW rasudukauum
JpeBecuHbl, rNaBHbIM 06pa3oM, 418 APeBEeCHbIX OTXOA0B, HO TakXe AN PaboTbl C 6e30TX0AHON
ApeBecUHO.

2.3 Bbi6pochbl

CoOTBETCTBYHOLMMI 3arpasHaoLWMmy BewectBamm aBastotcs SOz, NOx, CO, HemeTaHOBbIe feTyyne
opraHudeckne coeanHeHus (HM10C), TeBepaple 4YacTuubl (TH), YepHbIii yrnepog (YY), Taxenble
MeTannbl,  NOAUUMKANYeCKMe  apomaTuyeckvne  yrnesogopogbl  (MAY),  nonauxnopugHble
AnbeH3onapagnokcnHbl 1 gypaHbl (MXAA/P), a Takke rekcaxnopberson (FXB). Ans TBepAbIX BUAOB
TOMNNMBA, Kak MpaBWao, KOANYECTBO BbIBPOCOB BC/IEACTBME HEMOIHOrO CropaHusi BO MHOro pas
BbllLe B Masbix Npubopax, Yem B 6ONbLUNX MO pa3smepy ycTaHOBKax. OTO MMeeT 0coboe 3HadeHue
ANS NPUBOPOB C pyYHOU Nojayeri ToNaMBa 1 NI0X0 KOHTPOMPYeMbIX aBTOMaTNYeCKMX YCTaHOBOK.

Kak ans rasoobpasHoro, Tak W ANs XWAKOTO TOM/MBA BbIGPOCH! 3arps3HAIOLLMX BeLLecTB He
3HaYNTE/IbHO Bbile MO CPaBHEHWIO C NMPOMbILLAEHHBIMW KOTAamu, 6narofaps Kayectsy Tomnamea n
KOHCTPYKLMWN TOPenoK N KOTNOB, 3@ UCKIHOYEHNEM KaMUHOB W Meyeld, 3anpaBaseMbiX XUAKAM 1
rasoo6pasHbiM TOMAMBOM, MO MPUYMHE WX MPOCTOM CXeMbl OpraHvsaLun fpoLecca ropeHus.
OfHaKo CyLLiecTByeT TEXHONOTUSA FrOpenku € «yNbTpa-HU3KMM» cogepxarHem NOX AN oKuraHvs rasa
B 60NbLUMX NprGopax. Kak Npasuio, NPUPOAHBIV ras MMeeT 3HaUNTeIbHO MEHbLLNIA NoTeHLMan ans
BbIGPOCOB COEAVNHEHWI Cepbl U MeTannoB, YeM MacisHble WU TBepgble TOMAMBa, MOTOMY 4TO
NPUPOAHbLIA ras BKAOYaeT B Ceb6s MeHblUee KONMYECTBO [JaHHbIX COeAVHEHWU - 3TO Takxe
oTHOCUTCA K Bbibpocam  NOx , T.K. MPUPOAHLIA ras He COAEPXWT 3HAUUTENbHOrOo KOo/M4ecTBa
COeANHEHNI CO CBA3aHHBLIM a30TOM.

BbI6POCHI, BbI3blBaeMble HEMOHLIM CropaHneM, SBAAKTCA, [1aBHbLIM 06pa3oM, pe3y/bTaToM
HeJ0CTaTOYHOro CMellnBaHNA BO3AyXa ropeHVs 1 ToMArBa B TOMOYHOW Kamepe (NokanbHas 30Ha
ropeHuns 6oratas TOM/JVMBOM), O6LIMM HeAOCTaTKOM VMENLLEerocs K1cnopoaa, CIMWKOM HU3KOMN
TemnepaTypoil, KOPOTKMM BpPEMEHEeM MpebbiBaHUA W CIULIKOM paAnKanbHOW KOHLeHTpauwuei
(Kubica, 1997/1 wn 2003/1). Hwxecnegyioujme KOMMOHeHTbI, Bbl6pacbiBatOTCA B aTtMmochepy B
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pesy/nbTaTe HemnosIHOro CropaHus B YCTaHOBKax Manoro okuranva: CO, TBepgble yactuubl (TH) n
HeMeTaHoBble neTyynMe opraHudeckne  coeanHeHus (HMJ10C), NHs,  noavuyumkandeckune
apomaTuyeckme yrnesogopogel (MAY), a Takxe NonMxnopuaHele gnbeH3onapagnokcnHbl 1 GypaHbl
(MXA4/P). OfHaKo MPUPOAHBIA ras - 3To 6onee NpocToe TOMAMBO (rNaBHbIM 06pa3oM MeTaH ¢
APYTIMU HA3KOMOJIEKYNSPHBIMU YT1IeBOZOPOAAMM), @ MOTEHLMaN BbIBPOCOB CIOXHBLIX OPraHNYecKmx
coegnHeHni (MAY v NXAA/P) orpaHUYeH No CPaBHEHWIO C MACISIHBIMU U TBEPALIMU TOMIMBaMMU.

O6paTnTe BHUMaHUSA, YTO METOAONOrMM NHBEHTapM3aLmMn BbIBPOCOB MapHUKOBbLIX Fa3oB (4MOKCUA
yrnepoja, MeTaH 1 OKCuZ a3oTa) He BK/ItoUeHbl - cMoTpuTe Pykosogctso MUK (IPCC, 2006).

NH3 — HebonbLLOe KONNYECTBO aMMMaka MOXeT BblAeNsiTbCA B pe3ynbTaTe rpolecca HemosHoro
CropaHva BCex asoTcoAepXallx BUAOB TBEPAOro ToMamBa. 3TO MPOUCXOANT B Tex Ciyyasx, Korga
TemnepaTypa CropaHus SBASETCA OYeHb HU3KOW (KaMWHbI, Meuyn, KOTAbl CTapOl KOHCTPYKLUWN).
Bbibpocbl NH3, B 60AbLUMHCTBE Cly4aeB, MOXHO COKpPaTUTb C MOMOLLBI OCHOBHbIX Mep,
Hanpas/eHHbIX Ha COKpaLLeHe NPOoAYKTOB HEMOJIHOTO CropaHust 1 NOBbILLEHUS 3GdeKTUBHOCTA.

Obuwyee konu4yecmeo e3eewieHHbIX Yyacmuy (OKBY), TH1o, TH2.5 — TBEpAble YacTULbl B TOMOYHbIX rasax B
pe3ynbTaTe OKUraHusa TonamBea (B YaCTHOCTW, TBePAbIX BUAOB MUHEPasbHOro Tonavea 1 bruomacchbl)
MOXHO OMnpeAennTb Kak Yrnepoj, AblM, Caxa, TBepgble 4YacTuubl K3 AbIMOXOAa WAW YHOC.
Bbinyckaemble TBepAble YacTULbl MOXHO pa3AeNvTb Ha TPY rpynnbl MPOAYKTOB CKUraHWsA TOMIMBa.

MepBasi rpynna o6pa3yeTcs MNOCPeACTBOM ras3oobpasHoi ¢asbl OKUraHus Wav nuponvsa B
pesy/nbTaTe HeMoNHOro CropaHus Tonamea (NPOAyKTbl HernonHoro cropaHusa (MHC)): caxa wn
opraHuyeckve 4Yactuubl yrnepoga (OY) obpasyoTca B npouecce OKWraHWsa, a Takke u3
razoobpasHbIX MCXOAHbIX BeliecTB MyTeM MNpOoLeccoB Hykneauun W KOHAEHCauMmn (BTOPUYHbIN
opraHvu4eckuii yrnepoa) B BWUAe MPOAyKTa peakuuii C BblgeneHnem CBOGOAHbIX pajnkanos
anndaTnyeckmx, apoMaTUUeCcKNX coeAnHeHWI B 30He peakLun B NAaMmeHV B MPUCYTCTBUN BOZOPOAA
N KNCIIOPOACOAepXKalunx coegnHeHnin, CO 1 HeKoTopble MUHepanbHble CoeAvHeHUs B BUie
KaTanuTMyecknx coeanHeHuid; n JIOC, CMOAbI/HYACTULBI TSXENbIX apoMaTUYeCcKUX COeAVHEHWUA B
pesynbTaTe  HEMOAHOrO CropaHWa yrns /  6uoMacchl, MNPOAYKTOB  YAaneHus  NeTyumx
BeLLecTs/NMponnsa (C NepBoro 3Tana CKUraHus) M BTOPUYHBIX CEPHBIX W a30THLIX COeAVHEHWI.
KoHaeHCMpoBaHHbIE TAXe/ble YrNeBoAopoAbl (CMOMWCTbIE BellecTBa) ABAAIOTCA BaXHbIM, a B
HEeKOTOPbIX ~ Cly4YasiX, OCHOBHbIM WCTOYHMKOM OBLLEro YpOBHS  BbIOPOCOB  YacTuy, Wu3
MefIKoMacLITabHbIX MNPUOGOPOB CKMraHUA TBEPAOro TOMAMBA, TakKWX KakK KaMWHbI, Me4Yn U KOTAbI
CTapo KOHCTPYKLN.

Cnepytoume rpynnel (BTopas 1 TpeTba) MOryT CoAepXKaTb YacTULbl 30/1bl AW LieHocdep, KoTopble, B
OCHOBHOM, 06pa3yloTCa 13 MUHepanbHbIX BELLeCTB B TOM/MBE; OHW cojgepxaT okcuasl u conw (S, Cl)
metannos Ca, Mg, Si, Fe, K, Na, P, TaXenbIx METaNN0B 1 HeCropesLUWiA yrnepos, obpasoBaBLUNiicA B
pesynbTaTe HeMONHOro CropaHUM YrnepoAnCTbIX MaTEPUANoB; YepHBbIA YrnepoA Uan sneMeHTapHbIn
yrnepog - YY (Kupiainen et al, 2004).

BbI6pOChl TBEpAbIX YacTUL, U FPaHCOCTaB M3 MasblX YCTAaHOBOK BO MHOFOM 3aBUCUT OT YCIOBUIA
okvranna. ONTUMKM3aumMs mpouecca CKUraHUs TBepAoro Tonamea 6narofapsi YCTaHOBAEHWHO
HenpepbIBHO peryavpyemblx YCI10BUWA (@aBTOMaTMYeckasi Nojaya TONAMBA, pacrpeAeneHne Bosayxa
ropeHus) MpUBOANT K YMeHbLUEHMIO BblI6POCOB O6LLEro KoamyecTBa B3BELUEHHbIX YacTuL, U K
n3MeHeHuto pacnpegenexuns TY (Kubica, 2002/1 n Kubica et al, 2004/4). Heckonbko vccnesoBaHuin
nokasann, YTo NCMONAb30BaHME COBPEMEHHbIX TEXHONOMMA C «HU3KMM YPOBHEM BblbpOCOB» AN1S
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OKUraHna 6bITOBOM B1MOMacChl MPUBOAWT K BbIGpOCaM YacTul, rae npeobnajaloT cybMUKPOHHbIE
yactvubl (<1 MKM), a MaccoBas KOHLEHTpauusi 4acTul, KpyrnHocTbto 6onee 10 MKM 06bI4HO
coctaBnsieT <10 % AN yCTaHOBOK Manoro oxuraHus (Boman et al., 2004 n 2005, Hays et al., 2003,
Ehrlich et al, 2007).

Kak onvcaHo BbiLLe, 4eATeNIbHOCTb MO MasoMy CKMUTaHWI0 MOXET UMETb LLMPOKMIA CNekTp BbIGPOCOB
TBEPAbIX 4acTUL, W 3Ta BbIGPOCHI MOTYT pasfenatbcs Ha  GUAbTpyemble U KOHAEHCUpyeMble
dpakumn. MNponopummn BapbUPYHOTCS, 1 OnpejeneHne BblbpoCOB TBEPABIX YaCTUL, B 3HAYNTENbHOM
CTerneHu 3aBUCUT OT METO/AA M3MEPEeHUs!.

OfHaKO CyLLeCcTBYIOT pas/iMyHble KOHBEHLUMM U CTaHAapTbl ANS U3MepeHVs BblbpOCOB TBepAbIX
4acTuL,. Belbpockl HacTUL, MOXHO OMpejennTb C MOMOLLLIO UCMO/b3YeMON METOAVKN U3MEPEeHU, B
TOM 4unCne Takux MokasaTeneld, kak TWn W TemnepaTtypa OUAbLTPYIOLLEro 3n1emMeHTa, U TOro,
N3MEPSAITCA NN KOHAeHcMpyemble ¢pakumn. Psj  MeToAoB u3MepeHus ¢uabTpyembix T4
npYMeHseTca BO BCEM MUpe, Kak MpaBwao, ¢ TemnepaTypoii ¢unbtpa 70-160 ° C (TemnepaTtypa
YCTaHaBNNBAETCA METOAO0M UCNbITaHus). KoHgeHcvpyemble ¢pakumyv MoryT 6biTb onpeAeneHb
HernocpejCTBEHHO MyTeM W3B/EYEHWUA KOHAEHCMPOBaHHOrO MaTepuana W3  OXNaXAeHHbIX
VIMMMHIOBBIX CUCTEM Noc/ie dpunbTpa - 06paTnTe BHUMAaHMe, YTO 3TO KOHAeHcauusa 6e3 pasbasneHus
1N MOXeT noTpeboBaTbCs AOMOAHWUTENbHas 0bpaboTka ANA yjaaneHus apTedpakToB oTbopa npob.
[Apyrim noaxoAoM A5 obuiero yncna TH asnseTca pasbasieHne, KOrja oTorpaemble AbIMOBbIE UK
BbIX/IOMHbIE  rasbl CMELUMBAOTCA C  OKPYXawlWuUMm BO3AyXOM (1M60 C  WCMONb30BaHMEM
CMecuTeNbHOro kKaHana, /mbo ¢ nomollplo cucTeM pasbaeneHuss npob nocne oTbopa), a
dunbTpyeMble 1 KOHAEHCHpPyeMble KOMMOHEHTbI CobupatoTcs Ha ¢unbTpe npu 6onee HU3KUX
TemnepaTypax (HO B 3aBUCMMOCTM OT MeTOAa 3TO MOxeT coctaBnatb 15-52 ° C). OpHako
MCMob30BaHNe MeTOA0B pa3baBaeHVs MOXET BbITb OrPaHNYEHO U3-3a NPAKTUYECKNX OrpaHnyYeHni
C BECOM 1 / NN Pa3mMepoM 060pyA0BaHMS.

[na v3mepeHWii TBepAblX YacTWL, MPUMEHSNCA LUMPOKUIA AManasoH MeToAoB M3MepeHus TH,
BK/tOYAA CTaHAapTbl O(ULMANbHOrO YTBEPXAEHUS Tuna, onpejeneHHble ANS COOTBEeTCTBUA
HaLMOHaNnbHbIM HOpMaM BbI6pOCcoB. MeToAbl, UCMOob3yeMble B MCCNeA0BaTeNbCKMX MPoeKTax, MoryT
3HAUUTENIbHO OT/IMYATLCA OT METOAOB YTBEPXAEHUS TUMOB. [pUMeHsieMble MEeTOAUKN MOXHO
paszenvTb Ha MeToZpbl pasbaBieHns (BKIOYas NCMNONb30BaHNe CMeCUTE/IbHbIX KaHaN0B NN CUCTeM,
npuMeHsOLWMX pasbasneHre nocne otbopa nNpob) 1 MeToAoB NpsMoro otbopa npob. MocneHune
MeTOAbl BK/IHOYAKOT B Cebsi 06bIYHbIE METOAbl UCMBITAHWI Ha BbIBPOCHI B MPOMbILLIEHHbIX Tpy6ax,
Takne kak EN13284-1 1 ISO 9096, n HaLoHanbHble MeTOAbIl, MpYMeHsieMble (Hanpumep) B LLseunn
1 FepMaHnmM AN MaNibIX Y KPYMHbBIX YCTAHOBOK OKUTaHWS.

Cnocobbl pas6asBneHus (NS3058 / 9, BS3841, USEPA 5G, AS / NZS 4012/3), kak npasuno,
MICMONb3YITCA Ha 6bITOBBIX Npubopax Ans cbopa GUAbTPyeMbIX U KOHAEHCUPYeMbIX $pakumii TY,
KOTOpble CBSi3aHbl C OTHOCUTE/IbHO MIOXVMMU YCIOBUSIMU FTOPEHUs!, CBS3aHHbIMWU C Mpubopamun Ha
TBEpAOM TomnvBe, C Mojaveli TOMAMBa NapTUsiMK, ynpaBisieMble BPYyYHyO M paboTatowne B
pexuvimMe ecTeCTBeHHO TAru.

MeToa USEPA 5H npegHasHayeH 419 OLEHKW APOBSHbIX Meyeil 1 obecnedyrBaeT NpPAMOl MeToZ
oTbopa Npob B coveTaHUn co COOPOM KOHAEHCMPYeMOW GpakLmmn nyTeM oXnaxAeHUs oTobpaHHbIX
AbIMOBbIX Fa30B Ja/iblle No NoToKy oT pUbTPa.
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CyLLLeCTBYIOT CyLL|eCTBEHHbIE Pasnuna B NMPOTOKONAX WCMbITAHWA, NMPUHATBLIX AN 0dULMANbHOMO
YTBEPXAEHUS BbITOBLIX U APYrMX HeBOMbLUMX MPUBOPOB (HECKONbKO TECTOB Ha OAHOM BbIXOAE,
HeCKO/IbKO TeCTOB Ha HeCKOIbKMUX BbIXOAAX U OAVHOUHbIE TeCTbl Ha HECKObKMX BbIX0AaX). pyrumu
K/NIOYEBLIMWA  OTIMUMAMUN  ABASIOTCA  WCMO/b30BaHME HaTypasbHbIX JAPeBeCHbIX MONeHbEB WK
CTaHAAPTHbIV  JepeBAHHbIA  Kapkac, MOCTOAHHOW WM  eCTeCTBEHHON TArM U MpoLeccos
BOCM/IaMeHeHMs. HU OAWH 13 MeTOAO0B YTBEPXAEHVISt He OLLeHUBAeT BbIGPOCHI NPU BOCMIaMeHeHNM
oT xon104a.

XapakTepuCTUKM MeTOAONOruiA BbIBPOCOB, a, CleAoBaTenbHO, U cobpaHHble TH, 03HauvatloT, 4YTO
CNIOXHO CpaBHMBAaTb JaHHble O Bblopocax. CpaBHUTeNbHbIN aHann3 (Nussbaumer et al., 2008)
Pas3NNYHbIX METOAOB BbIBOPKM A/t MasbIX YCTPOCTB Ha 61omMacce nokasblBaeT, YTo KO3GPULMEHTbI
BbIGPOCOB, HalifieHHble C MOMOLLbIO CMECUTEeNIbHOro KaHana, B 2,5-10 pa3s Bbllle, 4eM TONbKO Mpun
yuyeTe TBepAblX 4acTWL, U3MEpeHHbIX HamnpsMylo B Tpybe. O6 3TOM AmanasoHe Takxe coobLuaer
Bafver (2008). VcnbiTaHMe APOBAHOM Meyn, BbiNoAHeHHoe [aTckM TeXHOIOrMYeCckMM UHCTUTYTOM,
MokasbiBaeT COOTHOLLeHWe NpubansnTensHo 4,8 MexXay W3MepeHVsMU BHYTPWU AbIMOBOM TPyoObl
1 V3MepeHnem B cMecuTesibHoM kaHane (Winther, 2008).

KoadpduumeHTtsl BbibpocoB TH (4na OKBY, TH1o 1 TH2s) MOryT npeacTaBnAaTb O6LLYHO MepBUYHYIO
smuccno TH nan dunbtpyemyto dpakumto TH. OnncaHa ocHoBa K03GPULMEHTOB BbIGPOCOB (CM.
VNHAVBWAYaNnbHble TabanLbl KO3GPULNMEHTOB BbIGPOCOB).

YepHolili yenepod (YY) - YepHblid yrnepos o6pasyeTcsi 13-3a HEMOSHOTO CKWTaHWsi OpraHnyeckmnx
COEAVHEHVISI MPY HEXBATKE KUC/IOPOAA A/ MOSHOTO OKUCIEHVSI OPraHNYeckux BUAOB 40 AMOKCUAA
yriepoga n BoAbl.

Yy sABnseTcas  TepMmuHOM, 0603HaYaloWMM  60/bLIOE  KOJIMYECTBO  YI/1epOA0COAEepPKaLLMX
COeAVHEHVA. B Hero 4acTM4YHO BK/IHOYAOT GOMbLUME MOAULMKANYECKME BUABI, OT OBYrINBLLINXCS
pacTeHnin 40 CUNbHO rpaduTU3MPOBAHHOV Caxu. YepHblii yriepoj BO3HWKaeT B pesynbTaTe
OKWMraHUsi 1CKOMaemoro TOMAvBa U 6UOMacchl, a CBOWCTBA MoJsyyatollerocst B pesynbtate 4Y,
Hanpumep, MPOAOMKUTENLHOCTL MpebblBaHVs B aTMOCPepe U OMTUYecKue CBOWCTBA, 3aBUCST
OT TemnepaTypbl CKMUraHUs, KOHLEHTPaLMM KUCIOPOAa BO BPEMS CKUMaHVs, A1s1 TOPeHNst 61oMacchl
eLLe 1 OT BNaXHOCTU JpeBeCHHbI.

CxuraHvne TOMAMBa - OCHOBHOW WMCTOYHWK BbIGpocOB YY. Te xe camble TEXHONOrMU KOHTPOAs
BbI6GPOCOB, KOTOPble OrpaHN4MBatOT BbIGpoC TY, Takxe 6yayT ymeHbllaTb Bblbpoc 4YY. OgHako
JAaHHble V3MepeHWl KacaTenbHO MokasaTteneil 3PpPeKTUBHOCTN yCTpaHeHWs 3arpsasHeHus 4y
orpaHu4YeHbl. 3Mo 3Ha4YuUm, Ymo 8 y npeo A, Ymo 8bI6poc HY MO}HO yMeHbW UMb
nponopyuoHanbHo esibpocy TH. KoadpduLmeHTbl BbI6POCOB YY BbipaxatoTcsi B BUAE MPOLIEHTOB OT
BbI6POCOB TH25. BO MHOMMX NMTEpaTypHbIX MCTOYHMKAX 3NeMeHTapHbIin yraepog (3Y) ncnonbyercs

KaK CMHOHUM YY. XoTa opraHudeckuii yrnepog (OY) cnocobctByeT He6ONbLUIOMY MOrAOLLEHN0

4YacTul, HO MeHblue, yeM JY. [na NoayyYyeHns MakCMManbHO BO3MOXHOro Habopa AaHHbIX Bce
AaHHble Mo Y paccmaTpuBannCb Kak OCHOBHble AaHHble Ana KB YY. bonee Toro, cnegyer oTMeTUTb,
UTO MpOLEHT YY 3aBUCUT OT TOTO, YUUTBLIBAKOTCS N KOHAEHCaTbl B Ko3pduumeHTax Bolbpocax THzs ,
Tak Kak YY nam 3Y npucyTcTByeT TONbKO B TBepAol (unbTpyemoli) YacTu, a He B rasax, Kotopble
06pasytoT YacTULbl NPY OXNAXAEHUMN (KOHAEHCATbI).

Tscenvle memannel (TM) - KONNYeCTBO Bbl6pOCOB TAXENbIX MeTannoB CUWIbHO 3aBUCUT OT WX
cojepXaHna B TOoMmAuBe. Yrone n ero npowv3BoAHbIe, KaK NpaBWaOo, coAepXXaT YPOBHU TAXeNbIX
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METas0B, KOTOpble Ha MOPSAOK Bbille, Yem coAepXaHue B HepTenpogykTax (3a WCKIUYeHneM
cogepxaHua Ni 1 V B TaXenblx BMAAX TOMAMBA) U B NPUPOAHOM rase. Bce HenepepaboTaHHble
6romacchl Takxe COAePXUT Taxenble MeTanbl. VIx cogepxaHve 3aBUcuT OT BUAa bromacchl.

BoNbLUMHCTBO paccMaTpuBaeMbix Tsxenbix metannos (As, Cd, Cr, Cu, Hg, Ni, Pb, Se, n Zn), kak
npaBwo, BbINyCKaeTcs B BUAE COEANHEHWNIA, CBA3AHHbLIX C YacTULAaMN 1 / UAN aACOPOMPOBaHHbLIX
yacTmuammn (Hanpumep, cynbouapl, X10puabl 1 opraHuyeckne coeanHeHus). Hg, Se, As n Pb, no
KpaliHeil Mepe YacTUYHO MpejCTaB/eHbl B NapoO0bpPasHOM COCTOSHUN. MeHee neTyyre coeAnHeHNs
MeTannos., Kak NpaBsuao, UMeT TeHAEHLMIO K KOHAEHCVPOBAHMIO Ha MOBEPXHOCTW 6onee Menkmx
4acTuL, B OTXOAALLMX rasax.

Bo Bpemsa CoKuraHua yrasa n 6uomacchl, 4acTuLbl NpeTeprneBalT CIOXHblE WU3MEHEeHWs, KoTopble
MPUBOAAT K CNapeHUIo NeTy4uurx 31emMmeHToB. CKOPOCTb MCMapeHns CoOeANHEHUI TaXeNbiX MeTanios
3aBUCUT OT XapakTepUCTUK TEXHONOrMN (TUMNa KOT/I0B; TeMMnepaTypbl FOPEHUs) 1 OT XapakTepucTunk
TonAMBa (MX cogepXaHne MeTanno., 0N HEOPraHNYeCKNX CoeANHEHWA, TaknxX Kak X1op, KanbLmii 1
AP.). Xumunueckas ¢opma WCNycKaeMoh PTYTU MOXET 3aBWCeTb, B YaCTHOCTW, OT HaAn4us
coeAvHeHUI A  Xx/lopa. XapakTep WCMNOAb3yeMOl TOMKM W COOTBETCTBYHOLLLErO  OYUCTHOrO
obopysoBaHWs ByseT Takxe okasbiBaTb BAUsHMe (Pye et al., 2005/1).

KonunuectBo pTyTu, Mcnyckaemol M3 yCTaHOBOK Manoro oxuraHums (SCIs), aHanornyHo konmyectsy
BbI6GPOCOB OT KPYMHOMACLUTabHbIX YCTaHOBOK ANt CKUraHUs, MPOUCXOANT B 3nemMeHTapHol Gopme
(Napbl aneMeHTapHo pTyT! HgP), B peakTBHOM rasoobpasHoli popme (peakTvBHas rasoobpasHas
pTyTb (RGM)) 11 B 06LLEeM KoNMYecTBe B3BelLeHHbIX YacTuy (OKBY) (Pacyna et al, 2004). Mexay Tewm,
6bI10 nokasaHo (Pye et al.,, 2005), 4To B C/lydae yCTaHOBOK Manoro CKWUraHus, pacnpocTpaHeHve
OTAeNbHbIX BUAOB BLIGPOCOB PTYTW OTAMYaeTcs OT BbIGPOCOB, HabAAaeMbIX Yy YCTaHOBOK ANS
KPYMHOMACLUTabHOro  OKUraHus. 3arpsisHeHve TOMAMBa Takoi 6uMoMaccoit Kkak, Hanpumep,
NponMWTaHHOe WM OKpalleHHOe JepeBO, MOXEeT MPUBECTU K 3HauuTeNbHO 60/ee BbICOKOMY
KONIMYeCTBY BbIBPOCOB TsXesbIX MeTannos (Hanpumep, Cr, As). 3a UckitoyeHnem anemeHToB Hg, As,
Cd 1 Pb (koTopble MMeIoT 3HaUNTeNbHOEe KOIMYECTBO 1IeTYUNX KOMMOHEHTOB), KONNYECTBO BbI6pOCoB
TAXENbIX METaNN0B MOXHO CHU3UTL C MOMOLLbIO BTOPUYHLIX Mep MO COKpalleHW BbI6POCOB
(vacTunu).

MonuxnopudHsle OubeHzonapaduokcuHsl U Pyparel (MXAL/®) - BbIGPOCHI ANOKCMHOB U ¢$ypaHOB B
3HaYNTENIbHON CTeMNeHW 3aBUCAT OT YCIOBUIA, NPY KOTOPbIX MPOV3BOANTCA OX/IaXAEHNe TOMOYHbLIX U
OTXOAALMX ras30B. Yrnepoj, X/aop, KaTanvmsatop W W36bITOK KWCAOPOAa HEO6XOAUMbI  ANst
06paszoBaHNs MOANXI0PUAHBIX AnbeH3onapanokcnHoB 1 pypaHos (MXAA/P). OHn npeacTaBaAOTCS
cneAcTBeM HOBOObpa3oBaHWA B AnanasoHe TemnepaTyp 180°C - 500°C (Karasek et al., 1987). Mo
COO6LLEeHNAM, OTanAnBaemble yriem rneyu, B YacTHOCTW, BbIMyCKaNN OY€Hb BbICOKOE KONNYEeCTBO
NONUXNOPUAHBLIX  AnbeH3onapajmokcnHos 1 ¢ypaHo  (MXAA/®P)  npu  Mcnonb3oBaHUM
onpegeneHHblx BUAOB yraa (Quass U. et al, 2000). KonnyecTBo BbIGPOCOB MOAMXAOPUAHBIX
AVBeH30MnapagnokcnHoB 1 dypaHoB (MXA4/P) 3HaunTeNbHO BO3pacTaeT NPy COBMECTHOM OKUraHun
NNacTUKOBbIX 0TX0/0B B 6bITOBbIX npuéopax nnm npu 1NCNoNb30BaHNN
3arpsisHeHHo/0bpaboTaHHOM JApeBeCcuHbl. Konnuectso BblbpOCOB NONNXNOPUAHbBIX
AnbeH3onapaAnokcnHoB 1 dypaHoB (MXAA/P) MOXHO cokpaTWTb MyTeM BHEAPEHWUS MnepefoBbiX
TEXHONOMUNIA CKUTaHVs TBepAbIX BUAOB Tonvea (Kubica, 2003/3).
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lekcaxnopbeH30 (TXb) — Bbibpockl IXB OT NPOLIECCOB OKUTaHNA ABAAIOTCA BECbMa HETOUHbIMY, HO, B
LienoM, npoueccbl, NpuBOAALLME K 06Pa3’oBaHMIO MOAVXNOPUAHBLIX ANGEH30MapagnMoKCMHOB 1
dypaHos (MXAA4/P) BeayT Takxke Kk Bolbpocam MXb (Kakeraka, 2004).

MAY - BbIGpPOCHI MOANLMKINYECKMX apoOMaTUYeckMX YrieBoAOpOJOB SBASIOTCS pesynbTaToM
HemnosiHoro (MpoMeXyTo4HOro) npeobpasosaHus Tonamea. Konvyectso Beibpocos MAY 3aBUCUT OT
npouecca ropeHnsi, B 4YacTHOCTW, OT TemnepaTypbl (CIMLIKOM HW3Kas TemrepaTypa akTUBHO
yBeIMUMBAET KONNYECTBO WX BbIGPOCOB), BpPeMeHW MpebbiBaHUS B 30HEe peakuum n Hanuyuns
kucnopoga (Kubica K., 1997/1, 2003/1). CoobLuanock, 4YTo neyu, pactanivBaemble yriem, 1 KOT/bl
CcTaporo Tuna (3amnonHsiemble BPY4YHY) BblOpacbiBalOT KonuvyecTBo [1AY, B Heckonbko pas
npe.blLLatoLLLee KOAMYECTBO BbIBPOCOB Y KOT/IOB HOBOM KOHCTPYKLMM (MOLLHOCTBIO Huke 50 KBTT),
TakMxX Kak KOTAbl C MonyaBTOMaTMyeckoi nogadenn (Kubica K. 2003/1, 2002/1,3). TexHonorus
COBMECTHOro OKWraHuwa yras u  6romacchl, KOTopas MOXeT MPUMEHATbLCS B TOPro.biX
/NHCTUTYLMOHANbHBIX U B MPOMbILWIEHHbIX YCTaHOBKax manoro okuraHuma (SCIs), npusBoanT K
COKpalleHnto BbI6pocoB [AY, a Takxe O6LLero Ko/ivyectBa B3BelLeHHbIX 4actuy (OKBY),
HeMeTaHOBBbIX JIeTYYMX OpraHnyecknx coegnHeHnin (HMJ10C) n CO (Kubica et al., 1997/2 n 2004/5).

CO — moHokeung yrnepoga (CO) BcTpeyaeTcst B NPOAyKTax CropaHus ra3os BCex YrnepoAnCTbIX BUAOB
TOMAMBA, KaK MPOMEXYTOUHbLIA MpOAYKT rfpolecca COKUraHWs W, B YacTHOCTW, nNpu
rmnocrexvomeTpuyeckmx ycnosumsx. CO asnsetca Hanbonee BaxHbLIM MPOMEXYTOUYHLIM MPOAYKTOM
npeo6pasoBaHus Tonavea B CO2 oH okucasetcs go CO2 npu COOTBETCTBYHOLLEN TemrepaTtype u
Hanuuun kucnopoa. Takum obpasom, Hanmume CO MOXHO cyUMTaTb XOPOLUMM MoKasaTenem
KayectBa OKWMraHvs. MexaHusmbl obpasosaHust CO, ropsyero NO, HemeTaHOBbIX NeTyunx
opraHuyeckux coeaguvHeHuii (HM10C) n TAY, aHanormyHbiM 06pasoMm, Tak >Xe HaxoAaTcs noj
B/VSHNEM YC/IOBUI ropeHusi. YpoBeHb Bbl6poCoB fBAseTc ¢yHKUmMed kosddpuumeHTa 13bbliTka
BO3/yXa, a TakxXe TemnepaTypbl CKWraHUs 1N BpemeHW npebbiBaHWA NPOAYKTOB CropaHWs B 30He
peakumn. Takum 06pa3om, YCTaHOBKM Masioro OKUraHns ¢ aBToMaTnyeckol nojaven (1, BO3MOXHO,
KMCNOPOAHBIMU AaTUMKaMUN «NIM64a») AAIOT BbIFOAHbIE YCIOBUS ANA AOCTUXEHUS 6onee HU3KOro
KonunyectBa BblbpocoB CO. Hanpumep, Bbibpocbl CO 13 HebONbLWNX 6bITOBLIX MPUGOPOB,
paboTatoLmx Ha TBEPAOM TOMAMBE, MOTYT COCTaBAATL HECKO/IbKO ThICAY YHM B cpaBHeHun ¢ 50-100
YHM 13 NMPOMBbILLIEHHBIX TOMOYHbIX KaMep, NCMOoJIb3yeMbIX Ha 31eKTPOCTaHLMAX.

Hememaroesle nemyvue opzaHuyeckue coeduHeHus (HMJIOC) — y yCTaHOBOK Manoro COKuraHus
(HanpvMep, ObITOBLIX YCTAHOBOK A/A OKWUraHusa) Bblbpocel HMJIOC MoryT Habnwaatecs B
3HaUUTE/IbHbIX KOMMYeCcTBax; 3TW BbIGPOCH, B OCHOBHOM, BbIMYCKATCA U3 HedhPeKTUBHO
paboTalowmx nedein (Hanpumep, U3 APOBSHbIX MNeyell). BbIGpocbl NeTyuUnx OpraHn4ecKmx
coegnHeHunn (JIOC) n3 kotnos, paboTalowmx Ha gpesecHoMm Tonause, (0,510 MBT) mMoryT 6biTb
3HaunTeNbHbIMU. BbIGPOCHI MOryT 6bITb B AecATb pa3 Bbie npu 20%-i Harpyske, Yem npwu
MaKcMManbHOW Harpyske (Gustavsson et al, 1993). Bce HMJIOC sBAStOTCA NPOMEXYTOUHbLIMU
COeAVNHEHUAMN NPU OKMUCNeHUN Tonavea. OHW MOryT ajcopbMpoBaThbCs, KOHAEHCUMPOBATHCA U
06pa3oBbiBaTh 4acTuLbl. Tak xe, Kak 1 B ciydae ¢ CO, Bbibpockl HMJ/IOC SiBNAOTCA pe3ynbTaToM
HW3KOV TemnepaTypbl FOPeHWs, KOPOTKOro BPeMEeHW MpebbiBaHWS B 30He OKWCIAEHVS W/Uan
HeAOCTaTOYHOro KonmyectBa Kucaopoga. Belbpocsi HMIOC MMetoT TeHAEHLMIO K CHUXEHUO Mpu
yBeIMYEHUN MOLLHOCTW YCTaHOBKM AR OKUraHWs yBenymBaeTcs 6Hnarogapsi MCMosb30BaHMIO
nepeAoBbIX TEXHONOMMIA, KOTOPbIE, Kak NMPaBuUIo, XapakTepu3yTcs MNOBbILEHHON 3GPeKTUBHOCTLIO
OKUraHms.
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OKuUC/IbI Cepbl — MpW OTCYTCTBUM 60pb6bLI C BbIGPOCaMK, KONMYECTBO BbliGpocoB SO2 3aBUCWT OT
cofepxaHus cepbl B TOMAMBE. TEXHONOMMS CKMUMaHNUS MOXET OKasblBaTb BAVsSIHME Ha BbI6GPOCh SO2
(ANS TBEPABIX BUA0B MVHEPATbHOTO TOMMBA) C 60/1ee BbICOKMM COAEPXaHMEM Cepbl B 30/1€, YEM 3TO
06bI4HO CBSA3aHO C 60MbLUVMMW YCTaHOBKaMV, MPeAHa3HauYeHHbIMU AN OKUTaHUs.

Okucnsl azoma — Bblbpockl NOX, kak npasuno, B Buae okcmaa asota (NO) ¢ HebonbLuol goner,
npejcTaBneHHoli B Buge Avokcmga asota (NO2). Xots Bblbpocbl NOX CpaBHUTENbHO HU3KM B
6bITOBLIX MpMBOpax MO CPaBHEHUIO C Neyamun 6osee KPyMHbIX pasMepoB (oTyacTy M3-3a 6onee
HU3KMX TemnepaTtyp B neun), gonst nepsuyHoro NO2, kak nonaratot, 6yAeT BbiLLe.

24 CpepacTBa perynmposaHus

CokpalleHvie BbIGPOCOB B pesynbTarte MPOLECCa TOPEHVst  MOXET  JOCTUraTbCs  MyTem
npezoTBpalLeHns 06pa3oBaHUs TakMX BeLlecTB (MepBuYHble Mepbl) WKW nyTem yAaneHus
3arpsA3HALLMX BELLECTB U3 OTPABOTaBLUMX ra3oB (BTOPUYHbIE MepbI).

Kntouesoli Mepoit Ana 6bITOBLIX NPUBOPOB SBAAETCA peryanpoBaHve ropeHus; Bolbpocsl T4, CO,
HMJTOC 1 MAY o4YeHb CUNLHO 3aBUCAT OT PErypoBaHNS rOPeHNs, U Mepbl MO YydLLIEHNIO 3TOro
BKJ/IOYAIOT B Ce651 ONTUManbHOE peryivMpoBaHmne TeMnepaTypbl, pacrnpejeneHuns Bo3jyxa 1 kauectsa
Tonamea. OKuraHme TOM/AMBa COOTBETCTBYHOLLErO KayecTBa B COBPEMEHHbLIX 3aKpbITbIX KamuHax
MeHbLLIe 3arpA3HAeT OKPYXaloLLyto cpejy, YeM B OTKPLITOM KaMuHe.

OCHOBHble Mepbl, KOTOpble Hamnpab/ieHbl Ha V3MeHeHWe KoAMyecTBa MPUBOPOB WAKM KadecTBa
TOM/MBa He UMEIOT HEerMoCPeACTBEHHOrO OTHOLLEHNS K CyLLEeCTBYHOLLMM BbIBpOCaM 3a UCKIOYeHeM
NOMbITKA OLEHUTb TO, HAaCKONbKO BO3MOXHA peanusauus rocyAapcTBeHHOW WAV pervoHanbHo
noanTUKN. CPOKN WA XOJ OCYLLEeCTBEHUSI TOCYAAPCTBEHHbBIX Mep MO MPUHSTAIO OCHOBHbIX Mep
Takxe BaXHbl AN NePCreKTUBHbIX OLeHOK.

Mepeuy4HbIe MePbI: UMEeTCH HeCKobKo 06LLMX Bo3MoxHocTel (Kubica, 2002/3, Pye et al., 2004):

e V3MeHeHWe cOCTaBa TOMAMBA W y/y4lleHVe ero KayecTsa; MOArOTOBKA U MOBbILLEHWe KayecTBa
TBEpPAOro TOMAMBA, B YacTHOCTW, yrna (Mo oTHoweHuto K S, Cl, 301bHOCTU U PpaKLNMOHHOMY
cocTaBy TOM/IMBA); 3MEHeHWe rpaHy/I0MeTpUM TOMMBa MyTeM NPeccoBaHWS - 6pPMKeTUPOBaHNS,
TabneTMPOBaHUS; NpejBapuTeNbHas O4MCTKa — OUULLLEHME NyTeM MPOMbIBKY; BbIGOP KPYMHOCTA
B COOTBETCTBUM C MOTPEBHOCTAMU HarpeBaTe/bHbIX MPUGOPOB (Meyeld, KOTI0B) 1 KOHTPO/b ero
rpaHyNoOMeTpuY; YacTUyHas 3ameHa yrns 6uomaccoli (peanusaums TEXHONOMMU COBMECTHOro
OKWraHus, nossonstolleli cokpatnTe konnyectso SOz, NOXx 1), npuvmeHeHve mogmédukatopa
ropeHusi; kKaTanmTuyecknx 406aBok 1 406aBok S-copbeHTa (M3BECTHSIK, O/I0MUT), COKpaLLeHe 1
M3MeHeHVe CoZepxaHus BNaru B ToM/MBe, 0CO6eHHO B Clyyae TBEPAOro TOM/IMBa U3 61oMacchl;

e 3aMeHa Yris COBpeMEeHHbIM BTOPWYHbIM TBEepAbiM TOMAUBOM, 6GMOMaccoll, HedTenpogyKTamu,
rasom;

® ONTUMU3aUWA perynnpoBaHns npoLecca ropeHns,;

e yMpaB/ieHNe KONNYeCTBOM TOMOK: 3aMeHa OTOMWTEeNbHbIX MPUBGOPOB HU3KOW 3PPeKTUBHOCTM
HeAaBHO paspaboTaHHbIMKM MNpubopaMy K Hajg3op 3a WX pacrnpejeseHVeM C MOMOLLbHO
o06s3aTeNbHOM cuUcTeMbl cepTUdMKaLUM; HAA30p 33 6bITOBLIMU U KOMMYHaIbHBIMU cucTeEMammn
OTOM/IEHUS;
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e y/ydlleHVe KOHCTPYKLMN TOMOK; BHeAPeHVe nepejoBbIX TEXHOMOMIA B KOHCTPYKLMN KaMUHOB,
neyeri 1 KOTNOB (peanuM3aunsi HauUayylnX WUMelLmMxcst TexHonoruin (BAT) ans mMeToAMKun
OKUraHMsa 1 406pOCOBECTHON NPaKTUKM CKUraHNSA).

TexHONorms COBMECTHOrO CKWUFaHUs Yras W 6roMacchbl, KOTOpas MOXET MpUMEHSITbCA B
KOMMepYeCKNX /MHCTUTYLIMOHA/IbHBIX U B MPOMBbILLIEHHBIX YCTAHOBKaX Manoro OKUraHus, NpusoanT
K COKpalLeHVo BbIGPOCOB 06LLero KonmyecTBa B3BelleHHbIX 4actuy (OKBY) 1 npoaykToB
HenosHoro cropanus (MHC), rnaBHbIM 06pa3oM, MOANLMKANYECKX apOMaTUYeCcKX YrieBoA0pPOA0B
(MAY), HemeTaHOBbIX NeTy4nx opraHuyecknx coeamHeHunii (HM10C) n CO (Kubica et al., 1997/2 n
2004/5).

AonosHUMenbHele Mepbl N0 COKPAUJEHUK 8bI6pOCO8: ANA YCTAHOBOK Manoro OKWraHus MoryT
NPUMEHATLCS BTOPUYHbIE Mepbl MO YAaNeHNI0 BbI6POCOB, 0co6eHHO TY. TakiM 06pa3om, BbIGPOCHI
3arpsi3HALLNX BELLEeCTB, CBA3aHHbIX ¢ TH, Takumu, Kak Taxenble meTannbl, MAY 1 nonnxnopugHble
AnbeH30onapagnokcuHel 1 ¢yparbl (MXAA/P), MOXHO 3HAaUUTENbHO CHU3UTbL BCNEACTBME WX
yAaneHns BMecTe C TBepPAbIMM YacTuuamu. T Mepbl/CpeAcTBa perynnpoBaHns XxapakTepusyoTcs
pa3Hol 3pPeKTUBHOCTLIO razooumnctku (Perry at al., 1997 n Bryczkowski at al., 2002) n, kak npasuno,
NPUMEHSOTCH B COOTBETCTBUMN C rOCYAaPCTBEHHBIMK TPeboBaHMSMM MO PeryivpoBaHnio BbIGPOCOB
B aTMocdepy, KOTopble CyLeCTBEHHO PpasHATCA. [na TBepAbIX YacTul, MOryT 6biTb PacCMOTPEeHbI
HUXKecneyoLLme BapuaHThbl:

e nMblneocaguTeNibHble KaMepbl: CaMopasfAesieHne XxapakTepusyeTcs Hu3kol 3$¢eKTUBHOCTbIO
cbopa 1 HeapPeKTUBHO AN MENKUX ppaKLMi HacTuLy,

e LMK/IOHHble cenapaTopbl; LIMPOKO MPUMEHSIETCS, HO VMeeT CPaBHUTENIbHO  HU3KYH
3¢ PeKTUBHOCTL cbopa ANst Menkmnx Yactu, (< 85%);

e Anst 6onee BbICOKOV 3PPEKTUBHOCTU (94-99%), NPUMEHSAIOTCH 6J10KN C HECKONBKUMW LKAOHaMMN
(6110KM LMKNOHOB), 1 6aTapeliHble LMKIOHbI MO3BOISIOT YBEINUNTL PACXOZ rasa;

e 3/eKTpocTaTMyeckne ¢unbTpbl (X 3dpdekTMBHOCTL coctaBnsieT 99,5% - 99,9%) wnu TKkaHeBble
dunbTPLI (€ 3PGEKTUBHOCTLIO 0KOM0 99,9%) MOTrYT NPUMEHATLCS 418 6onee KPYMNHbIX 06beKToB B
AnanasoHe <50MBTT, HO ckopee Bcero byayT YUpe3mMepHbIMU AN MEHbLUVX 06BEKTOB.

[vanasoH perynMpoBaHUs BbIGPOCOB OXBaTblBaeT OT pacTarnivBaemMbIX BPYYHYH ObITOBbIX
npubopoB 6e3 Kakmx-11Mbo Mep Mo PeryavpoBaHuio A0 60/bLINX KOTIOB C TKaHeBbIMU GUALTPAMMU.
XoTs perynnpoBaHve BbIGPOCOB MOXeT 6biTb OrpaHUYeHo Ana  HebonbLUMX NpUBOPOB,
aBTOMaTM4eckme oTonMUTeNbHbIe KOT/bl, paboTatoLme Ha 61omacce, BbIXOAHOW MOLLHOCTbIO 40 100
KBT, OHW, KaK NPaBWIO, OCHALLATCSH LIUKIOHOM.

He6onblune (6bITOBbIE) TOMKMN ANS OKUTaHUSA JpeBeCUHbI, B 0CO6EHHOCTY, NMeyn, MOryT OCHaLLaTbCs
KaTaNUTNYECKUM NpeobpasoBaTeneM AJisi CHUKEHUS KONIMYECTBa BbIGPOCOB, BbI3BaHHbIX HEMO/HbIM
cropaHuem. KaTtanutnyeckmini npeo6pasoBaTenb, Kak MPaBWIoO, MOMELLAKOTCS BHYTPU KaHana Anst
TOMOYHbIX Fa30B 3a Npezenamy OCHOBHOI TOMOYHO Kamepbl. Korga TonouHbIi ra3 mpoxoAunT Yepes
KaTaNMTUYeCcKylo  TOMOYHYIO Kamepy, HeKoTopble 3arpsisHslOLiMe BeljecTBa  OKUCIAIOTCS.
SPPeKTUBHOCTL KaTaMTUYECKOro Mpeobpa3oBaTeNisi MO COKPALLEHUI BbIGPOCOB 3aBUCKAT OT
MaTepuana KaTaJUTUYecKoro npeobpasoBaTens, ero KOHCTPYKLMM (aKTMBHOWM MOBEPXHOCTH),
YCNoBUIA  [iBUXEHMSt TOMOYHBIX ra3oB BHYTPU Mpeobpa3oBaTenisi (TeMnepaTypbl, XapakTepa
JBWXEHVs MOoToKa, BpPemMeHW MnpebbiBaHWS, OAHOPOAHOCTYM, TUMa 3arps3HAILMX BeljecTs). Y
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APOBSHBIX NeYyeli C MPUHYANTENLHOW TArOW, OCHALLEHHbIX KaTanuTUyecknM npeobpasoBartesem
(Hustad et al, 1995), 3¢peKkTMBHOCTL COKpaLLeHNsi BbIGPOCOB 3arpsisHAIOLLMX BeLLecTB BbIrAAUT
cnegyrowmm obpasom: CO - 70-93% , CHa - 29-77%, Apyrvie yrnesoAoposbl - 6onee uem 80%, MAY - 43-
80% n cmona - 56-60%. CokpalieHue BbibpocoB CO M3 Mneyell, OCHALLEHHbIX KaTaanUTUYecKUm
npeobpasosaTenem, ABASETCA 3HaUUTE/IbHLIM MO CPAaBHEHWIO C YCOBEPLUEHCTBOBAHHOWN APOBSHOM
neybtd CO CTyneH4YaToli nojayeli BO3AyXa C HUXKHEN TArOM MNpW aHaNOMMYHBIX  YCIOBUSIX
akcnnyataumm (Skreiberg, 1994). OaHako, KaTanmsaTopam HyXeH 4acTblli OCMOTP U yuncTka. Cpok
Cyx6bl KaTanuMsatopa B APOBAHOW Meun npu  Hagiexaljem TexHUYeCcKOM 06CayX1BaHMUM
cocTaBnseT, kak npaswio, okoao 10 000 yacos. CoBpeMeHHble TOMKM 419 OKUTaHNSA ApeBecuHbl, Kak
npaBwno, He OCHaLLleHbl KaTaIUTUYECKUMM CUCTEMaMU YNPaBAeHNS.

Meun co cxnraHnem B kmunsawem cnoe (FBC) MoryT Bkto4aTh B Cebs BiyBaHVe U3BECTU B TOMINBHBIIA
cnoin anst ynaenmsaHus SO2.

3 MeToabl

3.1 Bbl6op meTOoAa

Ha pucyHke 3-1 npegctaBneHa npoleaypa Bolbopa MeTOAOB OLEHKN TEXHOMOrMYecknx BbI6pOCoB B
pe3synbTaTe COOTBETCTBYIOLLMX BUAOB AesdTensHoCTU. OCHOBHOW nAeel, nexalleli B OCHOBe AepeBa
peLueHniA, ABASETCA UCNoNb30BaHVe NogpobHol MHGopMaLMK, Korga oHa AocTynHa. Ecnn nveetcs
noApo6Has nHpopmaLms (Hanpumep, B BUAE N3MEPEHWI UAN MHCTPYMEHTOB MOAENINPOBAHNS), OHa
JO/MKHA NCMONIb30BaThCS Kak MOXHO 6osbLue.

Ecnm KaTeropums MCTOYHVIKOB ABMISIETCS K/IHOYEBON KaTeropuveil, To NpuUMeHseTcs YpoBeHb 2 Uau
nydlle, U JOMXHbI COBMpaTbCA MOAPOGHbLIE BXOAHble AaHHble. Manoe CKWraHve MoXeT 6biTb
K/NtOYEBbLIM UCTOYHMKOM A1l MHOTUX 3arpsisHuTeneid. [epeBo pelleHUii HanpaeasieT nosb3oBaTens
B TakUX Clyyasix K MeTody YPOBHS 2, Tak kak npejrnonaraeTcs, YTo sierye noayymtb Heobxoaumble
BXOAHble AaHHble ANS JAaHHOrO MOAXOAd, YemM CobpaTb AaHHble YPOBHSA 06bekTa WA AaHHble O
npnbéope, HeobxoANMble AN OLEHKM YPOBHS 3.
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8bI6POCOB YpoBHS 1
o ymonuarmio

PucyHok 3-1 [lepeBo NpUHATUSA pelleHniA ansa KaTeropum 1.A.4 Manoe cxuraHume

ObpaTuTe BHUMaHWe Ha TO, 4YTO B OTHOLUEHWM OMepauuii Mo COKWraHWio B 3TOW rnase,
MasioBepPOSITHO, YTO MOT 6bl BbITb MPUHAT MOAXOA MO KOHKPETHLIM 06beKTaM, MOCKOIbKY NoApobHas
nHbopmMaumsi 06 OTAeNbHbIX YCTaHOBKAaX, BpsAj AW MOXeT 6blTb AOCTynHa. TeM He MeHee,
MogzennpoBaHue cektopa HO 1 KonnyecTBa NprbopoB COOTBETCTBYET MOAXOAY YPOBHS 3.

HecMoTps Ha TO, UTO 3TOT UCTOUHMK SBASETCA KIHOYEBbIM UCTOUHMKOM ANS MHOTUX 3arpsisHuTenei,
6bI710 YCTAHOB/IEHO, YTO MHOTVe CTOPOHbI MPUMEHSIIOT MOAXOAblI YPOBHS 1 B OTCYTCTBME AdHHBIX U1
MHPOpMaLMK, HEOBXOAMMbIX ANst MoAXoAa YpoBHS 2. OcobeHHO Ans 6uomacchl 3To npobnema,
NockonbKy BbIGpoCbl TH NpY ManoM COKUraHUN TBEePAO 6romacchl SBASIOTCA KPYMHeALWnm
MCTOYHVKOM MepBUYHbIX BbibpocoB TY2s B EBpone. UTobbl npeogoneTb 370, 6bi1 paspaboTaH
0CObbIN NMOoAX04 YPOBHA 2 ANs TBepAoi B1MoMacchl, KOTOPbIA COMPOBOXAAeTCH MHPopMaLmein no
YMOJTYaHUIO O TOM, KaK PasAennTb Mexay TexHonorusmu / npuéopamu. Takum 06pa3oM, Kaxzas
CTopoHa J0/KHa MMeTb BO3MOXHOCTb COO06LLAaTh CBOW BbIGPOCHI OT Manoro CKUraHus TBepAoi
6110MacChl C MICMONb30BaHNeM MNoAXoAa YPOBHS 2.
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3.2 Mopaxopn no ymonyaHuio YposHs 1

3.2.1  Anzopumm

B noaxoge ypOBHﬂ 1 4N TexXHONOrnyeckmx Bbl6p0COB M3 YCTaHOBOK Manoro oxuraHua
ncnonb3syeTtca obLuee YpaBHeHNe:

E L = AR )2 Ellﬂmﬂn,’luKﬂX EF:mzp}z?mmwb (1)
rae:

Ezarpshurens = BbI6GPOCHI yKa3aHHOro 3arpsisHUTeNst

ARnorpeénerme Tonmsa = WHTEHCVBHOCTb AeATeNbHOCTY No NoTpebeHnto ToNInBa,

EFsarpsizhurens = K03$PULMEHT BbIBPOCOB ANSt JAHHOIO 3arpsisHUTENs

370 ypaBHeHne npumMeHsaeTca Ha HauWoHa/lbHOM YpOBHE, UCMONb3yda eXerojHoe HauWoHallbHoe
I'IOTpe6J'|€HI/|€ TOMAMBa A1 YCTaHOBOK MaJloro OKUraHuA Npu pasnnyHbIX BUAaX AeATeNbHOCTU.

B Tex cnyuasix, Korga y4uuTbiBalOTCA OnpejeneHHble Mepbl MO COKPALLEeHWO BblIGPOCOB, MeTOoZ
YpoBHS 1 NpYMeHATb Heflb3s, U TorAa CiejyeT BOCMNo/b30BaTbCsd METOA0M YPOBHSA 2 UK YPOBHSA 3.

3.2.2 KoagpouyueHnmeol 8b16p0Cc06 N0 yMONYAHUIO

KoapdpuumeHTbl npeacTaBneHbl AN OCHOBHbIX — knaccdukaumii - Tonavea W MPUMEHEeHUs
pasrpaHVyeHns Mexay JeAaTeNbHOCTbI0 B KWWLLHO-OLITOBOM CeKTope U [AeATeNbHOCTbIo B
KOMMYHa/IbHO-6bITOBOM CeKTOpe (B UHCTUTYLIMOHANLHOM, KOMMEPYECKOM, Ce/bCKOX03AMCTBEHHOM
N ApYyrvx Ccektopax), KOTOpble MOryT VMETb 3HAuYUTe/IbHO OT/INYalOLMECH XapaKTepucTUKn
BbI6GPOCOB. JTO pasjeneHne HOCUT 3KOHOMUYECKWUI xapakTep W OCHOBbLIBAETCA Ha pasjeneHuy,
06bIYHO MMeloLeMCA B 3HepreTUyeckol cratuctuke. [ina nojxoja YpoBHs 1, cumTaeTcs, 4yTo
6bITOBbIe YCTaHOBKM 06bI4HO < 50 KBTT, B TO BpeMs Kak HebblTOBble YCTaHOBKM 06bI4HO Mexay 50
KBTT - 50 MBTT. OgHako cnegyeT OoTMeTUTb, YTO 3TO He BCerfa Tak Ha npakTuke. Ans nogxoja
YpoBHS 1 , KOTOPbI/i MPUMEHSETCA TONbKO AN He KIYeBbIX WUCTOYHWKOB, Takoe ynpolleHue
AB/IAETCA BO3MOXHbIM.

Ta6nuua 3-1 KpaTkas cnpaBka o KaTeropmax Koa¢pouLmeHToB BbI6POCOB YpoBHS 1

Bup peatenbHocTn OnuncaHne

1.A.4.b — BbITOBOE CXMraHve Manble CTaumMoHapHsble YCTaHOBKM
OKUraHvs Ans oborpesa v NPUroTosaeHNs
MNULLM B XW/bIX MOMELLEHUAX.

1.A4.a.i, 1.A4d.ci, 1.A5.a He 6biIToBOE CXKMraHwe | Manble YCTaHOBKM OKUraHus,
(MHCTUTYLMOHaNbHbIE, KOMMEpPYecKne YCTaHOBKY, | MpUMeHsemble B CTaLMOHapHbIX
YCTaHOBKW B  CENbCKOM  XO3SMCTBE, JIECHOM | WHCTUTYLIMOHANbHbIX/KOMMepPYeCcKmnx

X035CTBe, PbI6OBOAYECKOM XO35NCTBE U Apyrve | NpejnpusTMaX, CTalMOHapHbIe YCTaHOBKM
CTaLVOHapHble YCTaHOBKM (BK/KOYas BOEHHbIE)) B Ce1bCKOM / NecHoM/ pblI6oBOAYECKOM

XO3AMCTBaX W Apyroe  CTauMoHapHoe
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npuMeHeHMe.

Obume Bugbl Tonamea YpoBHA 1 npejctaBneHbl B Tabnuue 3.2. PasanuHble BUAbI KAMEHHOTO U
byporo yrna paccMaTpuBatoTCs Kak OAWMH BUA Tonamsa. Xuakue BrAbl TONANBA (TSxenoe AnsenbHoe
TONANBO W ApPYyroe XWAKOe TOMAMBO) pacCMaTpMBAIOTCA Kak OAWH BWA TOMAMBA. AHANOTMYHBIM

06pasoMm, MPUPOAHBIA ras 1 reHepaToOpHbIe rasbl PAcCMaTPMBAIOTCA KaK OAWH BWA TOM/IMBA Ha

YposHe 1.

Tam, rae B Tabnuvuax ynommHaetcs «Pykosogctso 2006», kKosdpduLmeHT Boibpocos bepeTcs 13 rnasbl
B216 «PykoBogctBa 2006». MepBOHaYanbHyl CCbiAKy Helb3s 6bLIO onpeenvTb, U MokasaTeNb
npeAcTaBasieT cob0i IKCNePTHYHO OLLeHKY Ha OCHOBE MMEHOLLINXCA AaHHbIX.

Ta6nuua 3-2 KpaTtkas cnpaBka o0 BUAax Tonavea YpoBHs 1

Tun TonnuBa no
YpoBHto 1

CBfAi3aHHble C 3TUM TUNOM BUAbI TONUBA

KaMeHHbIT  yronb
1 6ypbIli yronb

Kokcytowmiics yronb, ApYyro GUTYMUHO3HbIA Yronb, MNOAYOUTYMUHO3HBbIN
Yrofb, KOKC, «3arnaTeHToBaHHOEe» NPOMBbILLNEHHOE TONINBO
JINrHWT, BUTYMHBIN CnaHel, «3anaTeHTOBaHHOE» MPOMbILLNEHHOEe TOMMBO,

Topd

la3o06pa3sHoe
TOMANBO

MPUPOAHBINA ras, XUAKOCTU U3 MPUPOAHOrO rasa, COKUXKeHHbIA HedTAHON ras,
3aBO/CKOW ra3, KOKCOBbIV ras, JOMeHHbII ra3

Xnakoe Tonnmso

OcTaTouHbIli HedTenpoAyKT, Cbipbe HedpTenepepaboTky, HePTAHOW KOKC,
BOAHO-BUTYMHAsA 3My/nbCus, GUTYM, rasoiinb, KepOCWH, TsXenbli 6eH3uH,
cnaHLueBoe Macio

Bruomacca

[lpeBecnHa, AepeBsiHHble TOMVIBHblE TPaHy/bl, APEBEeCHbIV Yronb, OTXOAbl
oBoLeit (¢/x)

KosdPpurupmeHTbl BLIGPOCOB N0 yMONYaHWIo YpoBHSA 1 npejcTaBneHsl B Tabanuax 3.3 - 3.10.

BbiTOBOE CkuraHme (1.A.4.b)

Ta6nuua 3-3 KoadpdpuumeHTbl BbIGpocos YpoBHs 1 ansa KaTeropumn uctouHuka HO 1.A.4.b npn
MCNoNb30BaHUM KaMEHHOrO Yris u 6yporo yras

Koadd Tbl 0B MO Yy VYpoBHsA 1
Kog |HaseaHue

Kareropusa ucrounmka HO 1.A.4.b.i |EbITOBbIe YCTaHOBKM

Tonauso KameHHbI 1 6ypbii yrosib

He npumenserca

He oueHeHo

3arpasHutenb E 95% posepur. Ccbinkun

WHTepBan
HuxkHWii | BepxHuit

NOx 110 /T O 36 200 Pykosoacteo  (2006) rnaBa
B216

co 4600 /T O 3000 7000 PykosoactBo  (2006) rnasa
B216

HM0C 484 /T O 250 840 PykosoactBo  (2006) rnasa
B216

SOx 900 /T 300 1000 PykoBoactBo  (2006) rnasa
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B216

NH3 0.3 /T O 0.1 7 PykosoactBo  (2006) rnasa
B216

OKBY 444 r/TOsx 80 600 PykoBoactBo  (2006)  rnasa
B216

TY10 404 /T A% 76 480 PykoBoactBo  (2006)  rnasa
B216

TY2.5 398 /T O 72 480 PykosoactBo  (2006) rnasa
B216

vy 6.4 % oT TY25 2 26 Zhang et al., 2012

Pb 130 mr/T O 100 200 PykoBoactBo  (2006)  rnasa
B216

Cd 1.5 mr/TOsx 0.5 3 PykoBoactBo  (2006)  rnasa
B216

Hg 5.1 mr/T O 3 6 Pykosoacteo  (2006) rnaBa
B216

As 2.5 mr/T O 1.5 5 PykosoactBo  (2006) rnasa
B216

Cr 11.2 mr/T O 10 15 PykosoactBo  (2006) rnasa
B216

Cu 22.3 mr/T O 20 30 PykoBoactBo  (2006)  rnasa
B216

Ni 12.7 mr/TOsx 10 20 PykoBoactBo  (2006)  rnasa
B216

Se 120 mr/T O 60 240 Pykosoacteo  (2006) rnaBa
B216

Zn 220 mr/T O 120 300 PykosoactBo  (2006) rnasa
B216

NX6 170 MKr/TOx 85 260 Kakareka et. al (2004)

nxpn/o 800 Hr I-TEQ/T A% 300 1200 |PykosoactBo  (2006) rnasa
B216

Bex3o(a)nupeH 230 mr/T O 60 300 PykosoactBo  (2006) rnasa
B216

BeH3o(b)pnyopaHTteH 330 mr/T O 102 480 PykosoactBo  (2006) rnasa
B216

BeH3so(k)bayopaHTteH 130 mr/TOsx 60 180 PykosoactBo  (2006)  rnasa
B216

MHaeHo(1,2,3-cd)nupeH 110 mr/T O 48 144 PykoBoactBo  (2006)  rnasa
B216

X6 0.62 MK/ 0.31 1.2 PykosoactBo  (2006) rnasa
B216

MpumeyaHne:

900 r/T A anokcnaa cepbl cooTBeTcTByeT 1,2% S B yroNibHOM TOM/MBE C HU3LLE TennoTol cropaHus
Ha cyxoli Bec 24 [/ /T 1 cO cpeAHUM cofiepXaHneM cepbl B 30/1e B Buge 3HaveHus 0,1.

KoadpduumeHTsl BbI6pocoB OKBY, TH10,TH2,5 6611V MepecMOTPeHbl, HO HEeN3BECTHO NPeACTaBASoT n
OHW BbIBPOCHI TONBKO PpuabTpyemMbix TH nan Bcex TH (GUabTPyeMbIX 1 KOHAEHCUPYHOLLIXCA)
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1.A.5.a

Manoe cxuraHue

Ta6nuua 3-4 KoadppuumeHTbl BbIGpPoCcoB YPoBHA 1 Ans kaTeropun ncrouHmka HO 1.A.4.b npu
Mncnoib3oBaHUU rasoo6pasHoro TonnMeBa

Koadpod Tbl BbIGPOCOB MO YMO. VpoBHsa 1
Kog I HassaHue
Kateropua ncrounmka HO 1.A4.b.i |5bITOBb|€ YCTaHOBKM
Tonauso ['a3006pasHoe TonA1BO
He npumensertca NXB, 'Xb
He oueHeHo NH3,
3arpasHutenb 3HauyeHue EanHMLbI 95% posepur. Ccbinkun
WHTepBan
HukHuiA | BepxHmii
NOx 51 /T O 31 71 *
co 26 /TAx 18 42 *
HMI0C 1.9 /T 1,1 2,6 *
SOx 0.3 /TAx 0,2 0,4 *
OKBY 1.2 /TAX 0,7 1,7 *
TY10 1.2 /T 0,7 1,7 *
T42.5 1.2 /TAXK 0,7 1,7 *
vy 5.4 % 0T TY25 2,7 11 *
Pb 0.0015 |mr/TOx 0,0008 0,003 [*
Cd 0.00025 | mr/TAx 0,0001 0,0005 |*
Hg 0.1 mr/TOx 0,0013 0,68 *
As 0.12 mr/TOx 0,06 0,24 *
Cr 0.00076 |mr/TOx 0.0004 0,0015 [*
Cu 0.000076 [mr/TrAx 0.00004 | 0,00015 |*
Ni 0.00051 | mr/Tfx 0,0003 0,0010 |*
Se 0.011 |mr/rOx 0.004 0,011 |*
Zn 0.0015 |mr/TOx 0,0008 0,003 [*
nxpn/® 1.5 wr I-TEQ/T Ik 0.8 23 *
BeHso(a)nupeH 0.56 MKr/TOK 0,19 0,56 *
BeHso(b)pnyopaHTteH 0.84 MKr/T O 0,28 0,84 *
BeHso(k)bayopaHteH 0.84 MKr/T 0K 0,28 0,84 *
NHaeHo(1,2,3-cd)nnpeH 0.84 MKr/TOK 0,28 0,84 *

* cpepiHMe KOahOULMEHTbI BbIGPOCOB YPOBHA 2 A1A BCEX TEXHO/IOTMIA BbITOBOrO CXUraHUA ra3006pasHbIX BUAOB TONAMUBA

KosddpurumeHTsl Boibpocos OKBY, TH10,TH25 6biAM NepecMoTpeHbl, HO HEW3BECTHO NPeACTaBAAT n

OHW BbIBPOCHI TONLKO GUAbTPYembix TH nan Bcex TH (GUabTpyeMbIx 1 KOHAEHCUPYIOLLIMXCS)

Ta6nuua 3-5 KoadppuumeHTol BIGpocoB YpoBHSA 1 Ans KaTeropun ncrouyHmka HO 1.A.4.b npu

ncnonb30BaHUM XXNAKOro Tonsimea

Koadpduu Tbl BbIGP noy 0 YpoBHA 1
Kog | HassaHune
Kareropusa ucrouHnka HO 1.A.4.b.i |5bITOEbIe YCTaHOBKM
Tonnuso Jpyrue Bnabl XnaKoro Tonanea
He TCca NX6, X6
He oueHeHo NHs,
3arpasHuTenb 3HaueHue EAnHULbI 95% posepwur. Ccbinku
VHTepBan
NOx 51 r/TOx 31 72 *
co 57 /T ok 34 80 *
HMN0C 0.69 /T Ox 0.4 1.0 *
SOx 70 r/TOx 42 97 *
OKBY 1.9 /T Ox 1.1 2.6 *
TYio0 1.9 /T Ox 1.1 2.6 *
TY2.5 1.9 /T O 1.1 2.6 *
vy 8.5 % 0T TH2.5 4.8 17 *
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Pb 0.012  [mr/TAx 0.01 0.02 *
Cd 0.001  [mr/TAx 0.0003 0.001 [*
He 012 |mr/rOx 0.03 012 |*
As 0.002  [mr/TAx 0.001 0.002 |*
Cr 0.20 mr/T oK 0.10 0.40 *
Cu 0.13 mr/TAx 0.07 0.26 *
Ni 0.005 |mr/TOox 0.003 0.010 [*
Se 0.002 mr/T O 0.001 0.002 *
Zn 0.42 mr/T O 0.21 0.84 *
MonuxnopuaHble 5.9 Hr I-TEQ/T O 1.2 30 *
AnbeH3onapaanoKCHHbI "

dypaHbl (MXA4/P)

BeHso(a)nupex 80 mkr/T Lk 16 120 *
Benso(b)dnyopaHten 40 mkr/T LDk 8 60 *
Benzo(k)pnyopaHteH 70 MKr/T DK 14 105 *
MnpaeHo(1,2,3-cd)nupen 160 mkr/T LDk 32 240 *

* cpeqHve KoaddULMeHTbI BbIBPOCOB YPOBHA 2 A/1A BCEX TEXHONOTUI BbITOBOrO CHMIraHUA KUAKUX BUAOB TONANBA

KoadpduumeHTsl BbI6pocoB OKBY, TH10,TH2,5 6611V MepecMOTPeHbl, HO HEeN3BECTHO NPeACTaBASoT n
OHW BbIBPOCHI TONBKO PpuabTpyemMbix TH nnam Becex TH (GUabTPyeMbIX 1 KOHAEHCUPYHOLLIXCA)

Ta6nuua 3-6 KoappuumeHTbl BoIGpocoB YpoBHA 1 Ans kaTeropun ncrouyHmka HO 1.A.4.b npu
1cnonb3oBaHMM 6Momaccei 3%

Koa¢pduumeHTbl BbIGPOCOB N0 ymonyaHuio YposHa 1
Kopg, HassaHune

Karteropus ucrounnka HO |1.A.4.b.i |BbITOBbIE YCTAHOBKM

Tonaueo TBepaas 6uomacca

He np TCA

He oueHeHo

3arpAsHutenb 3HauyeHun EauHULbI 95% posepur. CcbInku

e WHTepBan
HuKHUi1 | BepxHuii

NOx 50 r/TOx 30 150 [Pettersson et al. (2011)

co 4000 |r/TOx 1000 10000 |Pettersson et al. (2011) n
Goncalves et al. (2012)

HMJI0C 600 /T 20 3000 (Pettersson etal. (2011)

SO: 11 /T Ok 8 40 US EPA (1996 b)

NH3 70 /T O 35 140 Roe et al. (2004)

OKBY (Bce uactuupl) 800 |r/TOx 400 1600 | Alves et al. (2011) n
Glasius et al. (2005) "

TY10 (BCE YaCTULBI) 760  |r/TOx 380 1520 | Alves et al. (2011) W
Glasius et al. (2005) 2 V

TY,.5 (BCe YacTHLbl) 740 r/TOx 370 1480 |Alves et al. (2011) U Glasius
etal. (2005)¥2 "

YY (ocHoBbiBasicb Ha BCex 10 % oT TY25 2 20 Alves et al (2011),

yacTmuax) Goncalves et al. (2011),
Fernandes et al. (2011),
Bolling et al. (2009), US EPA
SPECIATE (2002), Rau
(1989)2

Pb 27 mr/TOx 0.5 118 Hedberg et al. (2002),
Tissari et al. (2007) ,
Struschka et al. (2008),
Lamberg et al. (2011)

Ccd 13 mr/TOx 0.5 87 Hedberg et al. (2002),
Struschka et al. (2008),
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KoadduumeHnTol BbI6pOCcoB no ymonyaHuio YposHsa 1
Kopg, HassaHune

Kateropusa ucrounmka HO [1.A.4.b.i |BbiTOBble YCTAHOBKM

Tonaueo Teeppan 61uomacca

He np TCA

He oueHeHo

3arpAsHutenb 3HauyeHun EauHULbI 95% posepwur. CcbInku

e WHTEepBan
HuKHMi1 | BepxHuii

Lamberg et al. (2011)

Hg 0.56  |mr/TOx 0.2 1 Struschka et al. (2008)

As 0.19  |mr/TOx 0.05 12 Struschka et al. (2008)

Cr 23 mr/T O 1 100 Hedberg et al. (2002) ,
Struschka et al. (2008)

Cu 6 mr/TOx 4 89 Hedberg et al. (2002),
Tissari et al. (2007) ,
Struschka et al. (2008),
Lamberg et al. (2011)

Ni 2 mr/TOx 0.5 16 Hedberg et al. (2002),
Struschka et al. (2008),
Lamberg et al. (2011)

Se 0.5 mr/T O 0.25 1.1 Hedberg et al. (2002)

Zn 512 mr/TOx 80 1300 |Hedberg et al. (2002),
Tissari et al. (2007) ,
Struschka et al. (2008),
Lamberg et al. (2011)

MX6 0.06  |mKr/TOx 0.006 0.6 Hedman et al. (2006) '

nxga/o 800 |wrl-TEQ/TAx 20 5000 |[Glasius et al. (2005);
Hedman et al. (2006);
Huabner et al. (2005)?

BeHso(a)nupeH 121 mr/TOx 12 1210 |Goncalves et al. (2012);
Tissari et al. (2007);
Hedberg et al. (2002);
Pettersson et al. (2011);
Glasius et al. (2005);
Paulrud et al. (2006);
Johansson et al. (2003);
Lamberg et al. (2011)

BeHso(b)dnyopaHTteH 111 mr/TOx 11 1110 |EMEP/CORINAIR B216

Benso(k)dnyopaHteH 42 mr/T O 4 420 |EMEP/CORINAIR B216

MHaero(1,2,3-cd)nuper 71 mr/T O 7 710 |EMEP/CORINAIR B216

X6 5 MKr/T K 0.1 30 Syc etal. (2011)

1)

2)
3)

4)

T4 oueHMBatOTCS Kak 95 % OKBY, TH, 5 oueHmBatoTcsa Kak 93 % OKBY. ®pakuum TH B3sThI M3 Boman
et al. (2011), Pettersson et al. (2011) 1 6a3bl 6aHHbIX TNO CEPMEIP. TY oLeHMBaOTCS Kak BCe YacTuLbl
(BKNtOYUAsA KOHAEHCMPYeMbIi MaTepuan)

MpUHUMAEeTCA PaBHBLIM TPAAULIMOHHBIM KOTNaM

Ecim B ccbinke yKasbiBaeTcs KOIGGUUMEHT BbiBGpoca B /KM Cyxoi ApeBecvHbl, KoabduUMeHTbl BbIGPOCOB 6biin
nepecuutanbl B r/Tx Ha ocHoBe HTC, yKasaHHbIX B Kaaoit ccbiike. Ecam HTC He ykasbiaeTca B ccblike, GepyTtca
cneaytowme 3Hadenns: 18 MIK/Kr ansa aepesaHHbIX 6peseH n 19 M/Kr ans ApeBecHbIX rpaHy.

KoadduumeHTbl BbIBPOCOB ANA TBEPABIX HACTUL, PACCUMTLIBALOTCA U3 KOIDOULIMEHTOB BbIBPOCOB BCEX TBEPABIX HACTHL,
NpUMeHsia OTHoLeEHWE KO3dDdULMEHTOB BbIBPOCOB ANs TBEPAbIX / BCEX YacTuL, npuseaeHHble B Denier van der Gon et
al. (2015). 4Y, T410 1 OKBY paccunTblBaloTCA, NPeAnoNaras, 4to KOHAeHCUpyemMasn GPaKLUA COAEPIKUT TONBKO YaCTULLbI
<2,5 MKM 1 He coaepXuUT H1Kakoro YY.
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1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

5) KoadppnumeHTbl BbIBPOCOB ANA COKUraHWs TBepAbIX 6uomacc B Mnogxose YPOBHA 1 WAEHTUYHBI
KoadpPrLUMeHTaM BbIGPOCOB YPOBHSA 2 ANA 06blYHbIX MeYeit, yunTbiBas TOT GakT, YTO Meyn ABNSAITCA
OCHOBHbIM NCTOYHWKOM BblI6pocoB (TH) 13 6romacchl.

He6biToBOe CkuraHue (1.A.4.a, 1.A.4.c, 1.A.5.a)

Ta6nuua 3-7 KoapopuumeHTol Bbi6pocoB YpoBHA 1 anA kaTteropmm uctouHuka HO 1.A.4.a/c,
1.A.5.a NIp1 UCMOJIb30BaHNN KaMEHHOrO Yr/isi 1 6yporo yras

Koadpouy, Tbl BbI6P noy 0 YpoBHa 1
Kog HasBaHue
Kareropua ucrounmka HO 1.A4.a.i KoMMepuecKknit/MHCTUTYLMOHA bHDBIM CEeKTOP: CTaLMOHaPHbIE MCTOUHUKM
1.A4dci Cenbckoe/ necHoe/ pbiGoBoaYeckoe X03AMCTBa: CraymoHapHbie
1A5.a [Jpyrue cTaunoHapHble UCTOYHMKM (BKOYaA BOEHHbIE)
Tonauso KameHHbIi1 1 bypbiii yronb
He Tca
He NH3
3arpasHuTens E 95% posepurt. Ccbinkn
WuTepsan
NOx 173 r/T O 150 200 Guidebook  (2006)  chapter
B216
co 931 /IO 150 2000 Guidebook  (2006)  chapter
B216
HM0C 88.8 /T 10 300 Guidebook  (2006)  chapter
B216
SOx 840 /O 450 1000 |Guidebook (2006) chapter
B216
OKBY 124 r/TOx 70 250 Guidebook  (2006)  chapter
B216
TYi0 117 r/TOx 60 240 Guidebook  (2006)  chapter
B216
TY2.5 108 /T 60 220 Guidebook  (2006)  chapter
B216
vy 6.4 % 0T TH25 2 26 CM. npumevaHune
Pb 134 mr/T O 50 300 Guidebook  (2006)  chapter
B216
Cd 1.8 Mr/T O 0.2 5 Guidebook  (2006)  chapter
B216
Hg 7.9 mr/T 0 5 10 Guidebook  (2006)  chapter
B216
As 4 mr/T O 0.2 8 Guidebook  (2006)  chapter
B216
Cr 13.5 mr/T O 0.5 20 Guidebook  (2006)  chapter
B216
Cu 17.5 mr/TOx 5 50 Guidebook  (2006)  chapter
B216
Ni 13 Mr/T O 0.5 30 Guidebook  (2006)  chapter
B216
Se 1.8 mr/T 0 0.2 3 Guidebook  (2006)  chapter
B216
Zn 200 mr/T O 50 500 Guidebook  (2006)  chapter
B216
NX6 170 MKr/T O 85 260 Kakareka et al. (2004)
nxan/o 203 Hr I-TEQ/TAX 40 500 Guidebook  (2006) chapter
B216
BeHso(a)nupeH 45.5 Mr/T Ok 10 150 Guidebook  (2006)  chapter
B216
Bexso(b)bnyopaHteH 58.9 mr/T O 10 180 Guidebook  (2006)  chapter
B216
Bexso(k)dayopaHteH 23.7 mr/T 0K 8 100 Guidebook  (2006)  chapter
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B216
NHpeHo(1,2,3-cd)nunpeH 18.5 mr/TOx 5 80 Guidebook  (2006)  chapter
B216
X6 0.62 MKr/T K 0.31 1.2 Guidebook  (2006)  chapter
B216

MpumeyaHne:

900 r/TAx anokcnaa cepbl cooTBeTcTByeT 1,2% S B yroNbHOM TOM/MBE C HU3LLEe TenaoTol cropaHus
Ha cyxoli Bec 24 [/ /T 1 CO cpeAHUM cofiepaHneM cepbl B 30/1e B Buje 3HaveHus 0,1.

KoHkpeTHas nHdopmaLms 0 HeboNbLIMX KOTAax He 6bina 4ocTynHa. Jons YY bepeTca kak Takoe xe
3HayeHwue, Kak 1 ANs BbITOBbLIX MCTOYHWUKOB, 1 NpuBejeHa B Zhang et al. (2012).

KoapdpurumeHTsl Boibpocos OKBY, TH10,TH25 6biAV NepecMOoTpeHbl, HO HEW3BECTHO NPeACTaBAAT Nn
OHW BbIBPOCHI TONLKO GUAbTPYeMbIx TH nan Bcex TH (GUAbTPyeMbIX 1 KOHAEHCUPYIOLLIMXCS).

Ta6nuua 3-8 KoapopuumeHTobl Bbi6pocoB YpoBHA 1 AnA KaTteropmm nctoyHuka HO 1.A.4.a/c,
1.A.5.a NIp1 UCNoJIb30BaHNN ra3006pa3HbIX BUAOB TOM/IMBa

Koadpouy, Tbl BbI6P noy 0 YpoBHa 1
Kog HasBanue
Kareropus ucrouHnka HO 1A4.a.i KomMMmepyeckuit/MHCTUTYLLMOHANbHBIN CEKTOP: CTaLMOHaPHbIE MCTOUHUKM
1.A4ci Cenbckoe/ necHoe/ pbiboBoaueckoe xo3aicTea: CTaumoHapHble
1.A5.a Jipyrvie cTauMoHapHble UCTOYHUKM (BK/IK0Yan BOEHHbIE)
Tonauso laszoobpasHoe TONMBO
He TcA NXB6, X6
He oueHeHo NH3,
3arpasHuTenb 3HayeHue EanHuLbl 95% posepur. Ccbinkun
VHTepBan
NOXx 74 /T O 46 103 |[*
Cco 29 /T Ox 21 48 *
HMJI0C 23 r/TAx 14 33 *
SOx 0.67 /TAx 0.40 0.94 *
OKBY 0.78 r/TAX 0.47 1.09 *
TYio 0.78 r/TAX 0.47 1.09 *
TY2.5 0.78 r/TAX 0.47 1.09 *
vy 4.0 % 0T T425 2.1 7 *
Pb 0.011  [mr/rOx 0.006 0.022 |*
Cd 0.0009 |mr/TAx 0.0003 0.0011 [*
Hg 0.1 mr/T 0K 0.007 0,54 *
As 0.10 mr/TOx 0.05 0.19 *
Cr 0.013 mr/TOx 0.007 0.026 *
Cu 0.0026 |mr/rOx 0.0013 0.0051 |*
Ni 0.013  [mr/FOx 0.006 0.026 |*
Se 0.058  |mr/rOx 0.015 0.058 |*
Zn 0.73 mr/FOx 0.36 1.5 *
nxga/e 0.52 Hr -TEQ/T A 0.25 1.3 *
BeHso(a)nmpeH 0.72 MK/ 0.20 1.9 *
BeHso(b)bnyopaHTteH 2.9 MKr/TOxX 0.7 12 *
Bexzo(k)dnyopaHteH 1.1 MKr/T 0.3 2.8 *
NHaeHo(1,2,3-cd)nnpeH 1.08 MK/ 0.30 2.9 *

* cpegHre KoabGUUMEHTbI BbIBPOCOB YPOBHA 2 ANA BCEX TEXHONOTUIA KOMMEPYECKOTO/UHCTUTYLIMOHAIbHOTO — CUTaHWs

ra3006pasHbIX BUAOB TONAMBA

KoadpduumeHTsl BbI6pocoB OKBY, TH10,TH2,5 66111 MepecMOTPeHbl, HO HEeN3BECTHO NPeACTaBASoT n
OHW BbIOPOCHI TONILKO GUAbTPYembIx TH nan Bcex TH (GUNbTPyeMbIX 1 KOHAEHCUPYOLLIXCS)
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Ta6nuua 3-9 KoapoduumeHTbl BbIGpocoB YpoBHA 1 anA KaTteropmm uctouHuka HO 1.A.4.a/c,
1.A.5.a Npu NCNONb30BaHUU XXNAKNX BUAOB TOMNJIMBa

Koadpo Tbl POCOB MO Y YpoBHsa 1
Kop, HassaHune
Kateropua ucrounnka HO 1AA4ai KoMMepUeCKuit/MHCTUTYLIMOHA/bHBII CEKTOP: CTALMOHAPHbIE UCTOUHUKN
1.AA4dci Cenbckoe/ necxoe/ pblboBoAYeCKOE X03AMICTBa: CraumoHapHble
1.A5.a [pyrve cTauMoHapHble UCTOYHUKM (BKNKOYANA BOEHHbIE)
Tonanso HMuakue Tmnbl Tonansa
He
He oueHeHO NH;
3arpasHutenb 3HayeHue EanHULbI 95% posepur. Ccbinkun
VHTepBan
NOx 306 r/TAx 50 1319 [*
Cco 93 /TAx 2 200 *
HM/I0C 20 r/TAx 0,018 70 *
SOx 94 r/TAX 28 140 *
OKBY 20 /TAx 6 42 *
TH10 21 /T Ox 0,75 80 *
TY2.5 18 /T K 0,75 60 *
4y 56 % oT TH25 20 100 *
Pb 8 mr/TIx 0,006 40 *
Cd 0,15 mr/TAx 0,00025 0,6 *
Hg 0,1 wr/T I 0,025 022 |*
As 0,5 mr/TIx 0,0005 2 *
Cr 10 mr/TOxK 0,1 40 *
Cu 3 mr/TOx 0,065 20 *
Ni 125 mr/T K 0,0025 600 *
Se 0,1 mr/TIx 0,0005 0,44 |*
Zn 18 mr/TOx 0,21 116 *
nxaa/¢ 6 Hr -TEQ/T A 0,2 20 *
Benso(a)nupeH 1,9 MKr/TOx 0,19 1,9 *Nielsen et al. (2010)
BeH3o(b)bnyopaHTteH 15 MKr/TAX 1,5 15 *Nielsen et al. (2010)
Bexso(k)pnyopaHTeH 1,7 MKr/TAx 0,17 1,7 *Nielsen et al. (2010)
NHpeHo(1,2,3-cd)nupeH 1,5 MK/ 0,15 1,5 *Nielsen et al. (2010)
X6 0,22 |mkr/Mx 0,022 15  [*Nielsen etal. (2010)
nXxs 0,13 Hr/T O 0,013 0,22 *Nielsen et al. (2010)

* * cpegHue KO3GdUUMEHTbI BLIGPOCOB YPOBHA 2 /1A BCEX TEXHONOTUI KOMMEPUYECKOro/MHCTUTYLIMOHANBHOMO  CUraHUA

JKUAKMX BUZOB TOMAMBA (ra3oisib U aU3enbHoe TONAnBo)
KoadpoduumeHTsl BoibpocoB OKBY, TH10,TH2,5 66111 NEPeCMOTPEHbI, HO HEVN3BECTHO NPeACTaBASIOT
SN OHW BbIOPOCHI TONIbKO GuabTpyembix TH nan Bcex TH (GuabTpyemMbix 1 KOHAEHCUPYOLLMXCS)

Ta6nuua 3-10 KoapdpunumeHThl BbIGPOCOB YpoBHA 1 ANnA KaTeropum ncroyHmka HO 1.A.4.a/c,
1.A.5.a Npn Ucnosib3oBaHUU TBepAoi 6uomacchi

KoadpduumeHTbl BbIGPOCOB N0 ymon4aHuio YposHs 1

Kop, HasBaHue

Kateropua uctrounmka HO 1.A4ai KommepuecKuit/MHCTUTYLIMOHaNbHbIN CEKTOP: CTaLMOHAPHbIE UCTOUHUKN
1.A.4.c.i |Cenbckoe/ necHoe/ pbiboBoayeckoe x03aMcTBa: CraymoHapHble
1.A.5.a |Apyrve cTaumoHapHble NCTOUHMKM (BKIOYaA BOEHHbIE)

Tonauso Teeppaan 6uomacca

He ny TCA

He oueHeHo

3arpasHuTens E, 95% posepur. CcbInKn

WHTepBan
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NOx 91 r/T X 20 120  [Lundgren et al. (2004) "

co 570  |r/Thx 50 4000 |EN 303 class 5 boilers
(koTnbl 5 knacca), 150-300
KBT

Hma0cC 300 [r/TAx 5 500 |Naturvardsverket, Sweden

SOx 11 r/T Ok 8 40 US EPA (1996b)

NH3 37 /TP 18 74 Roe et al. (2004) ?

OKBY 150 [r/TAx 75 300 |Naturvardsverket, Sweden

T4 143 /T 71 285 Naturvardsverket, Sweden
3)

THas 140 [r/TBx 70 279 Naturvardsverket, Sweden
3)

vy 28 % oT T4z 1 39 Goncalves et al. (2010),

Fernandes et al. (2011),
Schmidl et al. (2011) %
Pb 27 mr/T K 0.5 118 Hedberg et al. (2002),
Tissari et al. (2007) ,
Struschka et al. (2008),
Lamberg et al. (2011)
Cd 13 mr/T ok 0.5 87 Hedberg et al. (2002),
Struschka et al. (2008),
Lamberg et al. (2011)

Hg 0.56 |mr/Tox 0.2 1 Struschka et al. (2008)

As 0.19  [mr/TAx 0.05 12 Struschka et al. (2008)

Cr 23 mr/T Lk 1 100 Hedberg et al. (2002) ,
Struschka et al. (2008)

Cu 6 mr/TOx 4 89 Hedberg et al. (2002),

Tissari et al. (2007) ,
Struschka et al. (2008),
Lamberg et al. (2011)
Ni 2 mr/TOx 0.5 16 Hedberg et al. (2002),
Struschka et al. (2008),
Lamberg et al. (2011)
Se 0.5 mr/T K 0.25 1.1 Hedberg et al. (2002)
Zn 512 |mr/Tox 80 1300 |Hedberg et al. (2002),
Tissari et al. (2007) ,
Struschka et al. (2008),
Lamberg et al. (2011)

nx6 0.06 | MmKr/T[x 0.006 0.6 Hedman et al. (2006)
nxan/e 100 |Hr-TEQ/TAk 30 500 [Hedman et al. (2006)
BeHso(a)nupeH 10 Mr/T Ok 5 20 Boman et al. (2011); Johansson
Benso(b)dnyopaHteH 16 mr/TOx 8 32 etal. (2004)
Bex3so(k)dnyopaHteH 5 mr/TAx 2 10

MHaeHo(1,2,3-cd)nnpeH 4 mr/T O 2 8

Xb 5 MKr/T K 0.1 30 Sycetal. (2011)

1) Bonee KpynHble Kamepbl cropanus, 350 KBT

2)  MpuHMMaeTCA PaBHbIM APOBAHLIM NeYam C HU3KMM YPOBHEM BbIGpOCOB

3) T4 ouenusatoTcs B 95 % OKBY, TY2s oueHuBatoTca B 93 % OKBY. ®pakumum TH npusogatca cornacHo Boman et al. (2011),
Pettersson et al. (2011) u 6a3e gaHHbIx TNO CEPMEIP.

4)  pUHUMAETCA PaBHBIM yCOBEPLIEHCTBOBAHHBIM/ SKOMApPKMPOBAHHBIM BbITOBbIM KOT/IAM

5)  Ec/v B ccbliKe yKasbiBaeTcs KO3GOULMEHT BbIBPOCa B /KT CyXOM ApeBecuHbl, KO3bGULMEHTbI BIGPOCOB BblaM NepecynTaHb!
B /T Ha ocHoBe HTC, yKa3aHHbIX B KaaoM ccbinke. Ecam HTC He yKasbiBaeTca B cCblike, 6epyTcs caeayolme 3HaYeHus:
18 MIsK/Kr ana aepesaHHbix 6peseH 1 19 MK/Kr ans ApeBecHbIX rpaHys.

6) KoapduumeHTbl BbIGpocoB OKBY, TH 10, TH 55 661N NepecMoTPeHbl U MpeacTaBnaioT GuabTpyemble TH.
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3.2.3  /faHHble no ocywecmenaemoii desmensHocmu

NHbopmaumio No  UCNONb30BAHWIO  3HEpPrun, MPUMEHUMYH ANA  OLEHKM  BbIGPOCOB  C
ncnonb3oBaHneM 6osee MPOCTOA  METOAONOrMM  OUEHKM YpOBHA 1, MOXHO MONyuntb B
HaumoHanbHbIX cTaTucTMyeckmx cayxbax (HCC), sHepreTudeckoMm 6anaHce Eurostat, wnmn B
MexayHapoAHOM 3HepreTuyeckom areHTctBe (IEA).OHM dalwje BCero pasfnu4yatroT 6biTOBOe
noTpebnaeHvie TONANBA U KOMMeEpPYeCKoe/VHCTUTYLIMOHaIbHOe NoTpebneHre TONANBA, 1 MO3TOMY UX
MOXHO /1erko UCrMoNb30BaTb BMecTe ¢ kKosdpduLmeHTamMn BbIBPOCOB ANs BLITOBOrO U HebLITOBOro
MCNONb30BaHNA TOMAMBA.

[JanbHelilne ykasaHus cogepxaTcs B MeTtogmueckmx ykasaHuax IPCC 2006 o coctaBneHun
HaLMOHAaNbHbIX WHBEHTapu3aunil  BbIGPOCOB MNapHUKOBLIX ra3os, Tom 2, B CTauvoOHapHbIX
NCTOYHMKAX OKUraHus no agpecy WWW.ipcc-
nggip.iges.or.jp/public/2006g!/pdf/2_Volume2/V2 2 Ch2 Stationary Combustion.pdf

3.3 Toaxon YpoBHA 2, 6a3uMpyloLuiAca Ha TEXHOOIMAX, AIA BCEX BUAOB
ToNn/AMBa, 3a UCK/IloYeHUEM 6Momacchl

3.3.1  Anzopumm

Moaxoa YpOBHS 2 aHanornyeH noAxody YpoBHs 1 € MCMo/b30BaHMEM AaHHbIX MO OCYLLEeCTB/ISEMOIA
[eaTeNnbHOCTU 1 Ko3GPULIMEHTaM BbIBPOCOB 4151 OLIEHKI BbIGPOCOB. OCHOBHBLIM OTINUMEM SIBSIETCS
TO, YTO NOAPO6HAasA MeToA0N0rMsA TpebyeT 60bLLEro KOANYeCTBa AaHHbIX MO TOMANBY, TEXHONOTN 1
cTpaHe. [Mpw pa3paboTke MOAPOGHOW MeTOAO0NOrMM  FNaBHOE BHVMMaHWe JOMKHO  6biTb
COCPefoTOYeHO Ha KOMBMHALMM OCHOBHbBIX TUMOB YCTaHOBOK/BWAOB TOM/VBA, WCMO/b3yeMbIX B
cTpaHe.

ObpaTtnTe BHMMaHWE, YTO AaHHbLIA pas3jen He COAEPXWT METOZONOTUN YPOBHA 2 ANS COKUraHus
TBEpAOV buoMacchl, 419 METOAOB YPOBHA 2 A1 MaNoro OKUraHWa TOMIMBa Ha OCHOBe TBEPAOW
6romaccel cMoTpuTe pasgen 3.4.

KonnyectBo eXerogHbiX BbIGPOCOB OMpejensieTc C MOMOLLbI0 JaHHbIX 06 OCyLLecTBSEMOi
AeATeNbHOCTU 1 KO3pPULIMEeHTOB BbIGPOCOB:

Ei =D EF A
Ik . M

rae:
E; )
= eXerofHble BbI6POChI 3arpsasHUTeNs j,
EF ) )
gE = KO3¢pPULMEHT BbIBPOCOB MO YMONYAHWNIO 3arpsi3HUTENS | ANS TUNA NCTOYHMKA |
v Tonnuea k,
Aj,k =

= eXeroAHbli pacxoj TONAMBa k B TUMe NCTOYHMKA j.
Hanprmep, UCTOUHWKM MOTYT XapaKkTepu3oBaThCs Kak:

e OTONJIEHNE XUNbIX I'IOMeLI.l'eHI/IVII KaMWHbl, BOAOHarpeBaTten, neyu, Kotabl, NANTbI;

e OTOMNEHME HEXWUITbIX MOMELLEHWIA: 060rpeB nomeLLeHuiA, KoT/bl;
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o T3L

[leaTeNbHOCTBIO BHE XUNLWHOIO CeKTope A0/MKHA PacnpesensTbCa Mo COOTBETCTBYOLLMM CeKTOopam
neatenbHoctn HO.

3.3.2 Koapduyuenmel 8bi6pocos, 6asupyrowuecs Ha mexHosno02uu

KoaddpuumeHTbl BbIGPOCOB, 6asvpylolime Ha TeXHOMOrUW, A8 PasNnYHbIX TWUMOB TOMAWBa W
TEXHONOTNIA NPUBOAATCS ANA ycTaHOBOK <50 KBTT 1 B ocobeHHOCTW Ans yctaHoBOK > 50 KBTT.
JlaHHOe pasjeneHuvie BbI6GPaHO, YTOBbI 6bINN OTPaXeHbI PasNNYHbIe XapakTepUCTUKK BbIBPOCOB ANS
ManbIx 1 6onee 6OMbLUNX YCTAHOBOK COOTBETCTBEHHO. B LenoM, Manble yctaHoBKM (<50 KBTT) B
B6ONBbLUNHCTBE ABNAIOTCH 6bITOBLIMUW YCTaHOBKaMK, a 6onee 6onbLuve yctaHoBkM (50 KBTT - 50 MBTT)
- HebbIToBble. OHaKo cejyeT OTMETUTL, UTO 3TO pasjeneHuve He Bceraa cobnogaercs.

ObLme cBefeHWs No Tabanuam KodGPULMEHTOB BbIOPOCOB YPOBHA 2 W CCbiKa Ha OnucaHue
TEeXHONOrUW B rnase 2.2 npuBejeHsbl B Tabnuue 3.11.

KoadpduupmeHTsl BbIGPOCOB YPOBHA 2 MOrYT WCMOMb30BATbCS CO 3HAHWEM O KOJMYecTBe
060pyA0BaHNS 1 CeKTopax C Le/lblo MOAyYeHUs KOMMIEKCHbIX MoKasaTesieli U BbIBpPOCOB ANst
nogcektopos HO. Mpwv Nofy4eHnn HauMoHanbHbIX KO3GPULIMEHTOB BIGPOCOB CiefyeT paccMoTpeTb
BOMPOC O COYETAHUN TUMOB YCTaHOBKW 1 BWAOB TOM/IMBA B CTPAHE U, B COOTBETCTBYIOLLMX CyYasiX,
Mep Mo KOHTPOJIIO 3@ BbIGpocamu. Mpun MoMyHeHUN KOHKPETHbIX KO3GGULIMEHTOB BbIGPOCOB 0C060e
3HayeHWe CledyeT NpuaaBaTh YUeTy NyckoBbIX BbIGPOCOB. OHM MOV 6bl, 0COGEHHO B Clyyae rneyel
1 ManibiX KOTNI0B, PaboTaloLMX Ha TBEPAOM TOMMNBE, OKa3aTb CyLLeCTBEHHOE BAUSIHME Ha BbIGPOCHI
MOJIHOTO LpKNa CkuraHus. KoadpduumeHTbl BbIGPOCOB ANt HEGONbLIMX YCTaHOBOK AN CKUraHvs
ApeBeCVHbl YUUTBLIBAOT BECh LKA CKUMaHVS.

Ta6nuua 3-11 Ta6nuubl K03 PNLMEHTOB BbIGPOCOB YPOBHA 2

Ypo | Tonameo | CekTop HanmeHoBaHue HavmeHoBaHue CooTBETCTBYIO
BeH TexHonorum TexHonorum B | WWIA cTaHAapT
b rnase 2.2 EN
Tabnuua 2 Teeppoe Manele (<50 | OTKpbITbIE Ba3oBoe EN 13229
3.12 TONANBO KBTT) KaMUHBbI obopysoBaHve -
(kpome OTKPbITble KaMUHbI
6romaccel
)
Error! 2 Fazoobpa | Manble (<50 | YactnuHo Mpun6opbl - KaMUHBI EN 15821
Referenc 3Hoe KBTT) 3aKpbITbIe/3aKPbIT (Hapy>Hble
e source TONANBO ble KaMUHbI oborpesatenu)
not
found.
Error! 2 Teepgoe Manbie (<50 | TpaguLUMOHHbIE TpaAnLMOHHbIe EN 13240/
Referenc TONAUBO KBTT) neyn v3nyvarowme neun | EN 15250 /
e source (kpome Ha TBepgom Tonnmee | EN12815
not 6romacchl Kpome 6rnomacchl (nanTel)
found. )
Error! 2 Teepgoe Manble (<50 | TpagvUMOHHbIe TpaAnLINOHHbIe EN 303-5/
Referenc TOMAMBO KBTT) KOTAbl <50KBT nepBuYHble KOTAbl Ha | EN 12809
e source (kpome TBEPAOM Tonaunee
not 6riomaccel Kpome 6romaccel
found. )
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Ypo | Tonauso | CekTtop HanmeHoBaHue HanmeHoBaHue CooTBETCTBYIO
BeH TexHonormm TexHonormm B | WMii cTaHaapT
b rnaee 2.2 EN
Error! 2 lasoobpa Manble (<50 | TpagvUMOHHbIE CraHgapTHble EN 303-5/
Referenc 3HOe KBTT) KOTAbl <50KBT AoMallHue KoTnbl, | EN 12809
e source TONANBO BK/ItOYas
not KOHAEHCaLNOHHble
found. KOT/bl
Error! 2 lazoiinb Manble (<50 | TpagvUMOHHbIe TpaanumoHHble neun | EN 13240/
Referenc KBTT) neuu Ha >wnakom/razosom | EN 15250
e source Tonnvee
not
found.
Error! 2 [a3olinb Manbie (<50 | TpagunUMOHHbIe CraHpapTHble EN 303-5/
Referenc KBTT) KoTAbl <50KBT AOMalUHne koTnbl, | EN 12809
e source BK/ItOYas
not KOHAEHCaLNOHHble
found. KOT/IbI
Error! 2 Yronb Manble (<50 | YcoBeplleHcTBOBa | YcoseplueHcTBoBaHH | EN 13240/
Referenc KBTT) HHble neyn ble n | EN 15250
e source 3KOMapKMpOBaHHbIe
not neyu
found.
Error! 2 Yronb CpegHue (50 | CtaHgapTHble CraHgapTHble KOT/bl
Referenc KBTT - 50 | kOT/bI >50KBTT | € TEXHONOrUAMM
e source MBTT) <IMBTT HenoABUXHOM "
not ABUXYLLeics
found. KONOCHUKOBOW
peLueTKon.
Error! 2 Yrons CpegHvie (50 | CTaHAapTHble CTaHAapTHble KOT/bI
Referenc KBTT - 50 | KOT/IbI >50KBTT | € TexHoiornammn
e source MBTT) <IMBTT HEMOABVXHOW "
not ABUXyLLEelcA
found. KONOCHNKOBOW
peLleTKon.
Error! 2 Yronb CpegHvie (50 | Kotabl  <1MBTT - | CocTaBneHuve
Referenc KBTT - 50 | py4Has nojaya | MHBeHTapusauuun
e source MBTT) Tonnmea ycoBepLUeHCTBOBaHH
not oro  YpoBHs  Ans
found. pyuyHoiA nogayn
Tonamea <1MBT1T
Error! 2 Yrons CpegHvie (50 | Kotael <1MBTT - | CoctaBneHue
Referenc KBTT - 50 | aBTOMaTnyeckas VIHBEHTapu3auuun
e source MBTT) nojaya Tonavea yCoBepLLEHCTBOBaHH
not oro  YpoBHa  Ans
found. aBTOMaTMYeCKoi
noaaun Tonnuea
<1MBTT
Error! 2 Masyt CpegHvie (50 | CTaHAapTHble CTaHAapTHble  KOT/bI
Referenc KBTT - 50 | KOT/IbI >50KBTT | Ha Xnakom Tonavse
e source MBTT) <1MBTT
not
found.
Error! 2 Masyt CpegHne (50 | CtaHAapTHble CraHAapTHble KOT/bl
Referenc KBTT - 50 | KOT/bI >TMBTT | Ha X1AKOM Tonanee
e source MBTT) <50MBTT
not
found.
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Ypo | Tonauso | CekTtop HanmeHoBaHue HanmeHoBaHue CooTBETCTBYIO
BeH TexHonormm TexHonormm B | WMii cTaHaapT
b rnaee 2.2 EN

Error! 2 Fasoobpa | CpeaHue (50 | CtaHaapTHble KoTnbl Ha rase

Referenc 3HOe KBTT - 50 | KOT/bI >50KBTT

e source TONAMBO MBTT) <1MBTT

not

found.

Error! 2 la3006pa | CpegHue (50 | CTaHAapTHble KoTnbl Ha rase

Referenc 3Hoe KBt - 50 | KOTAbI >1MBTT

e source TONAMBO MBTT) <50MBTT

not

found.

Error! 2 Fazoobpa | CpeaHune (50 | MasoBble Typ6UHBI Fa3oBble TYPOUHbI

Referenc 3HOe KBTT - 50

e source TONAMBO MBTT)

not

found.

Error! 2 l'a3oiinb CpeaHue (50 | Fa3oBble Typ6uHbLI | Fa30Bble TYPOUHBI

Referenc KBt - 50

e source MBTT)

not

found.

Error! 2 Fazoo6pa | CpeaHune (50 | CTauvoHapHble CraumoHapHsble

Referenc 3Hoe KBTT - 50 | noplHeBble nopLUHeBble

e source TONMBO MBTT) ABuratenu Apuratenu

not

found.

Error! 2 [azoinb CpeaHvie (50 | CraumoHapHble CraumoHapHsble

Referenc KBt - 50 | nopwHeBble nopLuHeBble

e source MBTT) Auratenu Auratenn

not

found.

Manble (<50 KBTT) YyCTaHOBKW CXWUraHus, B OCHOBHOM MpUMEHsieMble B TEeXHOJormsax

OTONJIEHUA XXUNbiX nomelleHu (1.A.4.b. i)

Ta6bnuua 3-12 KoadpopuumeHTbl BbIGPOCOB YpoBHA 2 AnA Kateropmm muctouyHmka 1.A.4.b.i,
KamuHbl, ncnonb3yloLive TBepaoe Tonameo (Kpome 6Momacchl)

KoadpduumeHnTbl BbIGPOCOB YpOBHA 2

Kopg,

|HaaBaHv1e

Kareropus ucrouHnka HO

1A4.b.i I BbITOBbIE YCTaHOBKM

Tonauso

Teepgoe Tonauso (Kpome Gromacchbl)

WH3B (ecm n ) 020205 KommyHanbHO-6bITOBOM cekTop — Npoyee 060pyaoBaHMe (Neyu, KamuHbl, NANTHI...)
TexHonormm/meToauku KamuHbl, cayHbl U Hapy»Hble oborpesaTen
PervoHanbHble ycnosus HET fJaHHbIX
TexHonorum CHUMEHUA | HeT AaHHbIX
3arpAsHeHnin
He Tca
He oueHeHo
3arpasHuTenb E, 95% posepur. @I
WHTepBan
I = =
NOx 60 r/TOx 36 84 Guidebook  (2006)  chapter
B216
co 5000 /T O 3000 7000 |[Guidebook (2006) chapter
B216
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HM0C 600 |r/TOx 360 840 |Guidebook (2006) chapter
B216

SOx 500 /T O 300 700 Guidebook  (2006)  chapter
B216

NH3 5 /T Ok 3 7 Guidebook  (2006)  chapter
B216

OKBY 350 r/TOsx 210 490 Guidebook  (2006) chapter
B216

TY10 330 r/TOx 198 462 Guidebook  (2006) chapter
B216

TY2.5 330 |r/TOx 198 462  |Guidebook  (2006) chapter
B216

vy 9.839 |% oT TY2s 3 30 Engelbrecht et al., 2002

Pb 100 mr/TOx 60 140 Guidebook  (2006)  chapter
B216

cd 0.5 mr/T O 0.3 0.7 Guidebook  (2006) chapter
B216

Hg 3 mr/T O 1.8 4.2 Guidebook  (2006) chapter
B216

As 1.5 mr/T O 0.9 2.1 Guidebook  (2006)  chapter
B216

Cr 10 mr/TOx 6 14 Guidebook  (2006) chapter
B216

Cu 20 mr/TOx 12 28 Guidebook  (2006)  chapter
B216

Ni 10 mr/T O 6 14 Guidebook  (2006)  chapter
B216

Se 1 mr/T O 0.6 1.4 Guidebook  (2006)  chapter
B216

Zn 200 mr/T O 120 280 Guidebook  (2006)  chapter
B216

MX6 170 mr/T O 85 260 Kakareka et. al (2004)

(nxpa/®) 500 Hr I-TEQ/T Ok 300 700 Guidebook  (2006)  chapter
B216

BeHzo(a)nupeH 100 mr/T O 60 140 Guidebook  (2006) chapter
B216

Bexso(b)bnyopaHteH 170 mr/T O 102 238 Guidebook  (2006)  chapter
B216

Bexso(k)pnyopaHteH 100 mr/TOx 60 140 Guidebook  (2006)  chapter
B216

MHaeHo(1,2,3-cd)nupeH 80 mr/TOx 48 112 Guidebook  (2006)  chapter
B216

X6 0.62 MKr/Tx 0.31 1.2 Guidebook  (2006) chapter
B216

MpumeyaHwue:

500 r/TAx anokcnga cepbl cootseTcTByeT 0,8 % S B yronbHOM TOMMBE C HA3LLEW Tena0Tol cropaHns
Ha cyxoli Bec 29 [/l /T 1 co cpeAHUM cofepaHneM cepbl B 30/1e B Buje 3HaveHus 0,1.

KosddpurumeHTsl Boibpocos OKBY, TH10,TH25 6biAM NepecMOoTpeHbl, HO HEM3BECTHO NPeACTaBAAT n
OHW BbIBPOCHI TONBKO PpuabTpyemMbix TH nnan Becex TH (GUabTPyeMbIX 1 KOHAEHCUPYHOLLIXCA)
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6bnuua 3-13 KoadpouumeHTbl BbIGpPOCOB YpOBHA 2 AnA Kateropmm mcrodHmka 1.A.4.b.i,
KaMMWHbI Ha MPUPOAHOM rase

Koahd

Tbl BbI6POCOB YPOBHSA 2

PP

Kog IHasaaHue

Kareropua ncrounnka HO 1A.4.b.i |5bITOBb|€ YCTaHOBKM

Tonauso MpupoaHbIi ras

WH3B (ecnu npumeHumo) 020205 KommyHanbHO-6bITOBOI cekTop — [poyee obopydoBaHWe (neun, KamuHbl,

nauThl...)

TexHonornu/meToanKu KamuHbl, cayHbl U Hapy»Hble oborpesaren

Per! y HeT [

T 2] cl HET AaHHbIX

3ar i

He NXB, TXB

He NHs

3arpasHutenn 3HayeHue EanHULbI 95% posepur. Ccbinkun

WHTepBan

NOx 60 o/TAx 36 84 DGC (2009)

Cco 30 r/TAX 18 42 DGC (2009)

HM0C 2.0 r/T Ik 1.2 2.8 |zhang et al. (2000)

SOx 0.3 o/TAX 0.18 0.42 DGC (2009)

OKBY 2.2 r/T oK 1.3 3.1 Zhang et al. (2000)

TY10 2.2 r/M 0k 13 3.1 *

T42.5 2.2 /T O 1.3 3.1 *

Yy 5.4 % oT TY25 2.7 11 Hildemann et al. (1991),
Muhlbaier (1981) **

Pb 0.0015 |mr/Tx 0.00075 0.0030 |Nielsen et al. (2013)

Cd 0.00025 |mr/TOx 0.00013 0.00050 [Nielsen et al. (2013)

Hg 0.1 mr/T 0k 0.0013 0.68 Nielsen et al. (2010)

As 0.12 mr/TOx 0.060 0.24 Nielsen et al. (2013)

Cr 0.00076 |mr/IOx 0.00038 0.0015 |[Nielsen et al. (2013)

Cu 0.000076 [mr/rx 0.000038 | 0.00015 [Nielsen et al. (2013)

Ni 0.00051 | mr/Tfx 0.00026 0.0010 |Nielsen et al. (2013)

Se 0.011  [mr/TAx 0.0038 0.011  [US EPA (1998)

Zn 0.0015 | mr/TOx 0.00075 0.0030 |Nielsen et al. (2013)

nxan/® 1.5 Hr I-TEQ/T 0.80 23 UNEP (2005)

BeHso(a)nmpeH 0.56 MKr/TK 0.19 0.56 US EPA (1998)

BeHso(b)dnyopaHteH 0.84 MKr/TOK 0.28 0.84 US EPA (1998)

Bexzo(k)pnyopaHteH 0.84 MKr/TOK 0.28 0.84 US EPA (1998)

NHpeHo(1,2,3-cd)nupeH 0.84 MKr/TOK 0.28 0.84 US EPA (1998)

* Mpeanonoxenue: KB(OKBY) = KB(TYi) = KB(TY2s) KoadpduumeHtsl sbibpocos (KB)

dunbTpyemble TY.

** CpesHue KB 13 nepeunciaeHHbIX UCTOYHUKOB

OKBY, TYio , TY2s npeactasnatoT
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1.A.4.a.i, 1.A.4.b.i,

1.A.4.c.i,
1.A.5.a

Manoe cxuraHue

Ta6nuua 3-14 KoadpouumeHTbl BbIGPOCOB YPOBHA 2 ANs KaTteropum mctodHmka 1.A.4.b.i,
Meun, ucnonb3ytoume TBepa0e TONIMBO (Kpome 6romacchl)

Ko3agpduumeHTbl BbIGPOCOB YPOBHA 2
Kog, |HaseaHue

Kareropua ncrounnka HO 1.A4.b.i |5bITOBble YCTaHOBKM

Tonauso TBepgoe Tonaveo (Kpome 6uomacchl)

WH3B (ecnu npumeHumo) 020205 KommyHanbHO-6bITOBOI cekTop — [poyee obopydoBaHWe (neun, KamuHbl,

nauThl...)

TexHonorMu/meToauku Meun

PernoHanbHble ycnosua Het faHHbIX

Te U HeT aaHHbIX

3ar n

He

He NH3

3arpasHutenn E, 95% posepuT. Ccbinkun

WHTepBan

NOx 100 /IO 60 150 Guidebook  (2006)  chapter
B216

co 5000 r/TOx 3000 7000 Guidebook  (2006)  chapter
B216

HMN0C 600 r/T O 360 840 Guidebook  (2006)  chapter
B216

SOx 900 /IO 540 1000 Guidebook  (2006)  chapter
B216

OKBY 500 /T 240 600 Guidebook  (2006)  chapter
B216

TY10 450 r/TOx 228 480 Guidebook  (2006)  chapter
B216

TY2.5 450 r/TOx 216 480 Guidebook  (2006)  chapter
B216

vy 6.4 % oT TY25 2 26 Zhang et al., 2012

Pb 100 mr/T O 60 240 Guidebook  (2006)  chapter
B216

Cd 1 mr/T O 0.6 3.6 Guidebook  (2006)  chapter
B216

Hg 5 mr/T O 3 7.2 Guidebook  (2006)  chapter
B216

As 1.5 mr/TOx 0.9 6 Guidebook  (2006) chapter
B216

Cr 10 Mr/T Ok 6 18 Guidebook  (2006)  chapter
B216

Cu 20 mr/T O 12 36 Guidebook  (2006)  chapter
B216

Ni 10 mr/T O 6 24 Guidebook  (2006)  chapter
B216

Se 2 mr/T O 1.2 2.4 Guidebook  (2006)  chapter
B216

Zn 200 mr/TOx 120 360 Guidebook  (2006)  chapter
B216

Nx6 170 MKr/T K 85 260 Kakareka et al. (2004)

MonnxnopuaHblie 1000 Hr -TEQ/T A 300 1200 Guidebook  (2006)  chapter

AnbeH3onapasMoKCHHbI 7] B216

dyparbl (MXA1/P)

BeHso(a)nupeH 250 mr/TOx 150 324 Guidebook  (2006)  chapter
B216

Bex3o(b)dnyopaHteH 400 mr/T O 150 480 Guidebook  (2006)  chapter
B216

BeHso(k)bayopaHteH 150 mr/TOx 60 180 Guidebook  (2006)  chapter
B216

WNHaeHo(1,2,3-cd)nupeH 120 mr/T 0K 54 144 Guidebook  (2006)  chapter
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

B216

X6

0.62 MKr/T O 031

1.2

Guidebook  (2006)  chapter
B216

KospdpuumeHTsl Boibpocos OKBY, TH10,TH25 6b1AM NepecMOoTpeHbl, HO HEM3BECTHO NPeACTaBAAT NN
OHW BbI6POCHI TONLKO GUabTPyembix TH nam Bcex TH (GUabTpyeMbIx 1 KOHAEHCUPYIOLLIMXCS)

Ta6nuua 3-15 KoadpouumeHTbl BbIGPOCOB YPOBHA 2 ANs KaTteropym muctodHmka 1.A.4.b.i,
KoTnbl, ucnonb3yojme TBepaoe Tonimeo (Kpome 6momacchbl)

KoappuumeHTbl BbIGpocoB YpoBHsA 2

Kog |Ha33aHl4e

Kareropusa ucrouHnka HO

1.A4.b.i I BbiTOBbIE YCTaHOBKM

Tonnuso

TBeppoe Tonameo (Kpome 6ruomacchl)

WH3B (ecan )

TexHonornm/meroamnku Manbie KoT/bl (418 MHAMBUAYANbHOTO NONb30BaHMA MOLLHOCTbIO <=50 KBTT)

PervoHanbHbie ycnosus HeT AaHHbIX

T (1] HeT aaHHbIX

3arpasHeHui

He TcA

He oueHeHo NH3

3arpasHuTenb E, 95% posepur. Ccbinkun

WHTepBan

NOX 158  |r/rOx 80 300 |US EPA, 1998

co 4787 r/TAx 3000 7000 US EPA, 1998

HMJ10C 174 r/T O 87 260 US EPA, 1998

SOx 900 /T O 540 1000 |Guidebook (2006) chapter
B216

OKBY 261 r/TAx 130 400 US EPA, 1998

TYio 225 /T Ok 113 338 Tivari et al., 2012

TY2.5 201 r/TAx 100 300 Tivari et al., 2012

vy 6.4 % oT TH25 2 26 Zhang et al., 2012

Pb 200 mr/TOx 60 240 Guidebook  (2006)  chapter
B216

Cd 3 mr/TOsx 0.6 3.6 Guidebook  (2006) chapter
B216

Hg 6 mr/T O 3 7.2 Guidebook  (2006) chapter
B216

As 5 mr/T O 0.9 6 Guidebook  (2006)  chapter
B216

Cr 15 mr/T O 6 18 Guidebook  (2006)  chapter
B216

Cu 30 mr/TOsx 12 36 Guidebook  (2006)  chapter
B216

Ni 20 mr/T O 6 24 Guidebook  (2006)  chapter
B216

Se 2 mr/T O 1.2 2.4 Guidebook  (2006) chapter
B216

Zn 300 mr/T O 120 360 Guidebook  (2006)  chapter
B216

MX6 170 MKr/TOX 85 260 Kakareka et al. (2004)

nxan/e 500 |wr l-TEQ/MOx 300 1200 |Guidebook (2006) chapter
B216

BeH3o(a)nupeH 270 mr/T O 150 324 Guidebook  (2006)  chapter
B216

BeHso(b)pnyopaHTteH 250 mr/T O 150 480 Guidebook  (2006)  chapter
B216

BeHso(k)bayopaHteH 100 mr/TOsx 60 180 Guidebook  (2006) chapter
B216

NHpeHo(1,2,3-cd)nupeH 90 mr/T O 54 144 Guidebook  (2006) chapter
B216
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1.A.4.a.i, 1.A.4.b.i,

1

A.4.c.i,
1.A.5.a

Manoe cxuraHue

X6

’ 0.62

MKr/TOx

[ ]

Guidebook
B216

(2006)

chapter

KoaddpumupmeHTsl BoiGpocos OKBY, TH10, TH2,5 npeactaBnstoT dpuneTpyemble TH.

Ta6nuua 3-16 KoadpouumeHTbl BbIGPOCOB YPOBHA 2 ANs KaTteropym muctodHmka 1.A.4.b.i,
KoTnbl, ucnonb3yoLyme npupoaHbIi ras

KoadpuumeHTbl BbIGpocos YpoBHsA 2

Kop,

|HaaaaHMe

Kareropusa ucrouHnka HO

1.A4.b.i

| BbITOBbIE YCTaHOBKM

Tonauso

MpupoaHbIi ras

WH3B (ecan )
TexHonorMm/MeToamnKn Manble KoTAbl (418 UHAVMBUAYANbHOTO NONb30BAHWA MOLLHOCTbIO <=50 KBTT)
PervoHanbHble ycnosusa Het aaHHbIX
T (1] HeT AaHHbIX
3arpasHeHui
He cn TXB, NXB
He oueHeHo NH3
3arpasHutenb 3HauyeHue EanHMLbI 95% posepur. Ccbinkun
WHTepBan
HukHuiA | BepxHuii
NOx 42 /T ok 25 59 DGC (2009)
co 22 /T ok 18 42 DGC (2009)
HMN0C 1.8 /o 1.1 2.5 Italian ~ Ministry  for  the
Environment (2005)
SOx 0.30 /T Ox 0.18 0.42 DGC (2009)
OKBY 0.20 /T Ox 0.12 0.28 BUWAL (2001)
TYio 0.20 r/TOx 0.12 0.28 BUWAL (2001)
TY2.5 0.20 /T Ox 0.12 0.28 *
vy 5.4 % OT TH25 2.7 11 Hildemann et al. (1991),
Muhlbaier (1981) **
Pb 0.0015 |mr/rAx 0.00075 | 0.0030 |Nielsen et al. (2013)
Cd 0.00025 |mr/TAx 0.00013 | 0.00050 |Nielsen et al.(2013)
Hg 0.1 mr/T oK 0.0013 0.68 Nielsen et al. (2010)
As 0.12 mr/T 0k 0.060 0.24 Nielsen et al. (2013)
Cr 0.00076 |mr/IAx 0.00038 0.0015 |Nielsen et al. (2013)
Cu 0.000076 |mr/TAx 0.000038 | 0.00015 |Nielsen et al. (2013)
Ni 0.00051 |mr/rAsx 0.00026 0.0010 [Nielsen et al. (2013)
Se 0.011 |mr/rox 0.0038 0.011 |US EPA (1998)
Zn 0.0015 |mr/Ax 0.0008 0.003 |Nielsen et al. (2013)
nxan/® 1.5  |wr I-TEQ/MOx 0.80 23 |UNEP (2005)
beHso(a)nupeH 0.56 MKr/TOK 0.19 0.56 US EPA (1998)
BeHso(b)bnyopaHteH 0.84 MKr/TOK 0.28 0.84 US EPA (1998)
BeHso(k)bayopaHteH 0.84 MKr/T K 0.28 0.84 US EPA (1998)
NHpeHo(1,2,3-cd)nupeH 0.84 MKr/TOK 0.28 0.84 US EPA (1998)

* Mpegnonoxenue: KB(TH1wo) = KB(TH2.5). Koadduumertsl Boibpocos (KB) OKBY, TH10, TH2,5 6611 NepecmMoTpeHbl, U He ACHO
BK/IIO4AIOT /1 OHYM BbIBPOCHI GuabTpyembix TH uam seex TY (GpuabTpyembix U KOHAEHCMPYEMBIX).
**cpegHue KB 13 npuBeaeHHbIX UCTOYHUKOB
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1.A.4.a.i, 1.A.4.b.i,

1.A.4.c.i,
1.A.5.a

Manoe cxuraHue

Ta6nuua 3-17 KoapduumeHTsl
1.A.4.b.i, Meun, ncnonbsyroLme xmakue BUAbI Toninea

Bbl6pocoB

YpoBHs

2 pna

KaTeropnn NCTOYHMKA

Ko3agpduumeHTbl BbIGPOCOB YPOBHA 2

Kog, |HaseaHue
Kareropus ucrounnka HO 1.A4.b.i |5bITOBble YCTaHOBKM
Tonauso lasoinb

WH3B (ecnn ) 020205 KommyHanbHO-6bITOBOV cekTop — Mpoyee 060pyA0BaHME (NEYKM, KAMUHDI, MAUTSI...)
TexHonorMmn/meToauKku Meun
PernmoHanbHble ycnosusa Het faHHbIX
Te U HeT A;
3arpA3HeHuin
He X6, X6
He NH3
3arpasHuTeNb E 95% posepurt. Ccbinkn
WHTepBan
NOx 34 /TAX 20 48 UBA (2008)
cO 111 /T O 67 155 UBA (2008)
HM/1I0C 1.2 o/TAx 0.7 1.7 UBA (2008)
SO: 60 r/TAXK 36 84 UBA (2008)
OKBY 2.2 r/T 1.3 3.1 UBA (2008)
THio 2.2 /TAX 13 3.1 UBA (2008)
T42.5 2.2 /T O 1.3 3.1 UBA (2008)
13 % oT T4 7.5 26 Bond et al. (2004)
Pb 0.012  [mr/TAx 0.006 0.024  |Pulles et al. (2012)
cd 0.001 |mr/rox 0.00025 0.001 |Pulles et al. (2012)
Hg 0.12 mr/TAx 0.03 0.12 Pulles et al. (2012)
As 0.002 |mr/TOx 0.0005 0.002 |Pulles et al. (2012)
Cr 0.2 mr/T 0K 0.1 0.40 Pulles et al. (2012)
Cu 0.13 mr/T O 0.065 0.26 Pulles et al. (2012)
Ni 0.005 |mr/IOox 0.0025 0.01 Pulles et al. (2012)
Se 0.002  [mr/TOx 0.0005 0.002 |Pulles et al. (2012)
Zn 0.42 Mr/T 0K 0.21 0.84 Pulles et al. (2012)
nxaga/e 10 Hr -TEQ/T A 2 50 UNEP (2005)
BeHso(a)nupeH 80 MKr/T K 16 120 Berdowski et al. (1995)
Bexso(b)bnyopaHteH 40 MKr/T O 8 60 Berdowski et al. (1995)
Bexzo(k)pnyopaHteH 70 MKr/TOK 14 105 Berdowski et al. (1995)
WHaeHo(1,2,3-cd)nupeH 160 MKr/T O 32 240 Berdowski et al. (1995)

Koaddunumentsl Boibpocos (KB) OKBY, THY10, TH2,5 6b11v NepecmoTpeHbl, U HE ACHO BKAKOYAIOT I OHM BbIBPOCHI GpuabTpyembix TY

nnm Beex TY (GuabTpyembix U KOHAEHCUMPYEMBIX)

PykoBoACTBO MO MHBEHTapu3auum Bbi6pocoB 3arpsasHarouwmx sBewects EMEN/EAOC

2016, nocnegHee o6HoBNEeHMe , uonb 2017

59



1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6nuua 3-18 KoadpouumeHTbl BbIGPOCOB YPOBHA 2 ANs KaTteropum mctodHmka 1.A.4.b.i,
KoTnbl, ucnonb3ytouime XXugkme suabl TONIMB

Koadd
Ki

Tbl BbIGPOCOB YPOBHA 2

PP

Kog |Ha33aHMe

Kateropua ncrounmka HO 1.A4.b.i | BbITOBbIE YCTAaHOBKMN

Tonauso lasoinb

WH3B (ecnu )

TexHonornm/meroauku Manbie KoT/bl (418 MHANBUAYANbHOTO NONb30BAHUA MOLLHOCTbIO <=50 KBTT)

PernmoHanbHble ycnosua Het faHHbIX

T m C HeT JaHHbIX

3arpAsHeHuni

He nf TCs IXE, NXB

He oueHeHo NH3

3arpasHuTens E, 95% posepurt. Ccbinkn

WUHTepsan

NOx 69 /T O 41 97 Italian ~ Ministry  for  the
Environment (2005)

co 3.7 /T O 2 5 Italian Ministry ~ for  the
Environment (2005)

HMI0C 0.17 /T 0,06 0,51 Italian ~ Ministry  for  the
Environment (2005)

SO2 79 /T O 47 111 Italian ~ Ministry  for  the
Environment (2005)

OKBY 1.5 /T O 1 2 Italian ~ Ministry  for  the
Environment (2005)

TY10 1.5 r/TOK 1 2 *

TY2.5 1.5 /T Ok 1 2 *

4y 3.9 % oT T42s 2 8 US EPA (2011)

Pb 0.012  [mr/TOx 0.006 0.024  |Pulles et al. (2012)

cd 0.001 |mr/rOx 0.0003 0.001 |Pulles et al. (2012)

Hg 0.12 mr/T O 0.03 0.12 Pulles et al. (2012)

As 0.002 | mr/TOx 0.0005 0.002 |Pulles et al. (2012)

Cr 0.2 mr/T O 0.1 0.4 Pulles et al. (2012)

Cu 0.13 mr/T O 0.065 0.26 Pulles et al. (2012)

Ni 0.005 | mr/TOx 0.0025 0.01 Pulles et al. (2012)

Se 0.002  [mr/TOx 0.0005 0.002 |Pulles et al. (2012)

Zn 0.42 mr/TOx 0.21 0.84 Pulles et al. (2012)

MonunxnopuaHsie 1.8 Hr I-TEQ/T 0.4 9 Pfeiffer et al. (2000)

fAnbeH3onapaauoKCHHbI

dypaHbl (MXA0/P)

BeH3o(a)nupeH 80 MKr/TOxK 16 120 Berdowski et al. (1995)

Bexso(b)bnyopaHTteH 40 MKr/TOX 8 60 Berdowski et al. (1995)

Bexzo(k)dayopaHteH 70 MKr/Tx 14 105 Berdowski et al. (1995)

NHaeHo(1,2,3-cd)nnpeH 160 MKr/Tx 32 240 Berdowski et al. (1995)

* Mpeanonoxenue: KB (OKBY) = KB(TH10) = KB(T42.5)

Koaddunumentsl Bbib6pocos OKBY, TY10, TY2,5 npeacrtasstoT BbI6pochl dunbTpyembix TY.
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1.A.4.a.i, 1.A.4.b.i,

1.A.4.c.i,
1.A.5.a

Manoe cxuraHue

Ta6nuua 3-19 KoagpdpuumeHTbl BbIGpOoCcOB YpoBHA 2 ANA KaTeropum vctouHuka 1.A.4.b.i,
YcoBepLUeHCTBOBaHHbIE NeYun, UCNOo/b3yloLme YrobHoe TONJNBO

Ko3agpduumeHTbl BbIGPOCOB YPOBHA 2
Kog, |HaseaHue
Kateropua ncrounmka HO 1.A4.b.i |5bITOBble YCTaHOBKM
Tonauso YronbHoe Ton/Meo
WH3B (ecnu npumeHnmo) 020205 KommyHanbHO-6bITOBOI cekTop — Tpodyee o6opyAoBaHWe (MEYKM, KamuHbl,
nauThl...)
TexHonornm/metoauku YcoBepLIEHCTBOBaHHbIE METOAMKM CKUraHWA yria <1 MBTT — YcoBepLueHCTBOBaHHbIE Neyun
PervoHanbHbie ycnosus HET AaHHbIX
TexHonoruu CHWXKeHUA [ HeT AaHHbIX
3arpAsHeHnin
He npumenserca
He oueHeHo NH3
3arpasHuTenb E, 95% posepuT. Ccbinkun
WHTepBan
NOx 150 /IO 50 200 Guidebook  (2006)  chapter
B216
co 2000 r/TOx 200 3000 Guidebook  (2006)  chapter
B216
HM0C 300 r/T O 20 400 Guidebook  (2006)  chapter
B216
SOx 450 /IO 300 900 Guidebook  (2006)  chapter
B216
OKBY 250 /T 80 260 Guidebook  (2006)  chapter
B216
TYio0 240 r/TOx 76 250 Guidebook  (2006)  chapter
B216
TY2.5 220 r/TOx 72 230 Guidebook  (2006)  chapter
B216
vy 6.4 % om T425 2 26 Zhang et al., 2012
Pb 100 mr/T O 80 200 Guidebook  (2006)  chapter
B216
Cd 1 mr/T O 0.5 3 Guidebook  (2006)  chapter
B216
Hg 5 mr/T O 3 9 Guidebook  (2006)  chapter
B216
As 1.5 mr/TOx 1 5 Guidebook  (2006) chapter
B216
Cr 10 Mr/T Ok 5 15 Guidebook  (2006)  chapter
B216
Cu 15 mr/T O 10 30 Guidebook  (2006)  chapter
B216
Ni 10 mr/T O 5 20 Guidebook  (2006)  chapter
B216
Se 2 mr/T O 1 2.4 Guidebook  (2006)  chapter
B216
Zn 200 mr/TOx 120 300 Guidebook  (2006)  chapter
B216
Nx6 170 MKr/T K 85 260 Kakareka et al. (2004)
nxpn/o 500 Hr -TEQ/T A 40 600 Guidebook  (2006) chapter
B216
Bex3o(a)nupeH 150 mr/T O 13 180 Guidebook  (2006)  chapter
B216
Bex3so(b)bnyopaHTteH 180 mr/TOx 17 200 Guidebook  (2006)  chapter
B216
BeH3so(k)bayopaHTteH 100 Mr/T O 8 150 Guidebook  (2006)  chapter
B216
MHaeHo(1,2,3-cd)nupeH 80 mr/T 0 6 100 Guidebook  (2006)  chapter
B216
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Guidebook  (2006)  chapter

X6 0.62
B216

MKr/T K | 0.31 | 1.2

MpumeyaHne:

450 r/T A avokcmaa cepbl cooTBeTcTByeT 0,6 % S B yrobHOM TOMAMBE C HU3LLEN TEeNI0TON cropaHmns
Ha cyxoli Bec 24 [/ /T 1 co cpeAHUM cofiepXXaHneM cepbl B 30/1e B Buje 3HaveHus 0,1.

Koagpduumentsl Boibpocos (KB) OKBY, TH10, T42,5 6bi1M NEPEeCMOTPEHbI, U He ACHO BK/IKOYAIOT /I OHU BbIGPOCHI GpUAbTPyembix TH

nnm Beex TY (GuabTpyembix U KOHAEHCMPYEMBbIX)

CpeaHne (50 KBTT - 50 MBTT) YCTaHOBKW CKWUraHmsi, B OCHOBHOM MpUMeHsieMble B
TEXHOJIOrMsAX OTOMJIEHUS HeXXUIbIX NoMelyeHunii (1.A.4.a.i, 1.A.4.c.i, 1.A.5.a)

Ta6nuua 3-20 KoadpouumeHTbl BbIGPOCOB YPOBHA 2 AN MasbiX WCTOYHUKOB HEXWI0ro
¢oHpAA, (> 50 KBTT - <1 MBTT), KOT/Ibl, NCNOMNb3YIOLLUE YTOJIbHOE TOMN/INBO

KoadpduumeHnTbl BbIGpocos YposHa 2
Kop, HaseaHue
Karteropus ucrounuka HO 1.A4.a.i KoMMepUeCKuit/MHCTUTYLMOHA bHBIA CEKTOP: CTaLMOHAPHbIE UCTOYHUKM
1.A4ci CenbCKoe, NecHoe v pbiboBoaYecKkoe X03aiMcTBa: CTaluMOHAPHbIE UCTOYHUKM
1.A5.a Jipyrve cTaunoHapHble UCTOYHUKM (BK/IK0Yas BOEHHbIE)
Tonauso YronbHoe TonaMBo
WH3B (ecnn npumeHnmo)
TexHonorMmu/meToauKku Kotabl cpesHero pasmepa (>50 KBTT fo <=1 MBTT)
PernoHanbHble ycnoBus HET AaHHbIX
Te nmn cl HeT A;
3arpAsHeHuin
He
He oueHeHo NH3
3arpasHutenb E, 95% posepuT. Ccbinku
WHTepBan
NOx 160 r/TOx 150 200 Guidebook  (2006)  chapter
B216
co 2000 r/T O 200 3000 Guidebook  (2006)  chapter
B216
HMAN0C 200 /IO 20 300 Guidebook  (2006)  chapter
B216
SOx 900 /T 450 1000 Guidebook  (2006)  chapter
B216
OKBY 200 /O 80 250 Guidebook  (2006)  chapter
B216
TY10 190 r/TOx 76 240 Guidebook  (2006)  chapter
B216
TY2.5 170 r/T O 72 220 Guidebook  (2006)  chapter
B216
vy 6.4 % om T4>25 2 26 Zhang et al., 2012
Pb 200 mr/TOx 80 300 Guidebook  (2006) chapter
B216
Cd 3 Mr/T Ok 1 5 Guidebook  (2006)  chapter
B216
Hg 7 mr/T O 5 9 Guidebook  (2006)  chapter
B216
As 5 mr/T O 0.5 8 Guidebook  (2006)  chapter
B216
Cr 15 mr/T O 1 20 Guidebook  (2006)  chapter
B216
Cu 30 mr/TOx 8 50 Guidebook  (2006)  chapter
B216
Ni 20 Mr/T Ok 2 30 Guidebook  (2006)  chapter
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1.A.4.a.i, 1.A.4.b.i,

1.A.4.c.i,
1.A.5.a

Manoe cxuraHue

B216

Se 2 mr/TOx 0.5 3 Guidebook  (2006) chapter
B216

Zn 300 Mr/T O 100 500 Guidebook  (2006)  chapter
B216

NX6 170 MKr/T O 85 260 Kakareka et al. (2004)

nxpn/o 400 Hr -TEQ/T A 40 500 Guidebook  (2006) chapter
B216

BeHso(a)nupeH 100 mr/T O 13 150 Guidebook  (2006)  chapter
B216

BeH3o(b)bnyopaHteH 130 mr/TOx 17 180 Guidebook  (2006)  chapter
B216

BeH3o(k)bnyopaHteH 50 Mr/T Ok 8 100 Guidebook  (2006)  chapter
B216

NHgeHo(1,2,3-cd)nupeH 40 mr/T O 6 80 Guidebook  (2006)  chapter
B216

X6 0.62 MKr/TOK 0.31 1.2 Guidebook  (2006)  chapter
B216

MpumeyaHne:

900 r/TAx arokcnaa cepbl cooTBeTcTByeT 1,2% S B yronbHOM TOM/IMBE C HU3LLEN TenioTolM CropaHns
Ha cyxoli Bec 24 [IX /T 1 CO CpeAHUM COAepXXaHneM cepbl B 30/1e B BUAe 3HayeHns 0,1.

KoagpduumeHnTsl Bbibpocos (KB) OKBY, TH10, TH2,5 6bi1M NEPECMOTPEHDI, M HE ACHO BK/IKOYAIOT /I OHU BbIGPOCHI GpUALTPYEMbIX TH
nnm scex TH (GUNbTPYEMbIX U KOHAEHCUPYEMBbIX)

Ta6nuua 3-21

Koa¢punumeHTbl BbIGPOCOB YPOBHSA 2 A1 MCTOYHUKOB HeXXnioro ¢poHaa,

KoTnbl cpegHero pasmepa (> 1 MBTT - < 50 MBTT), ucnonb3youime yrosibHoe

TON/NBO
Koadpod Tbl BbIGPOCOB YPOBHA 2
Kopg, HasBaHue
Kateropua ucrounmka HO 1AA4ai KoMmepyecKuit/MHCTUTYLIMOHabHBI CEKTOP: CTALMOHAPHbIE UCTOUHUKN
1.A4ci CenbCKoe, NecHoe v pbiboBoAYeCcKoe X03A1MCTBa: CTaLMOHAPHBIE UCTOYHUKM
1.A5.a [lpyrue cTauMoHapHble UCTOYHMKM (BKAKOYas BOEHHbIe)
Tonauso YronbHoe ToNAMBo
WH3B (ecnn )
TexHonorum/MeToamnKn Kotnbl cpegHero pasmepa (> 1 MBTT go <= 50 MBTT)
Per NIbHbIE y HeT [
TexHonoruu CHWXXEHUA [ HeT JaHHbIX
3arpasHeHni
He Tca
He NH3
3arpAasHuTens E, 95% posepurt. Ccbinkn
WHTepBan
NOx 180 /T 150 200 Guidebook  (2006)  chapter
B216
co 200 /T O 150 3000 |[Guidebook (2006) chapter
B216
HM0C 20 /T O 10 300 Guidebook  (2006) chapter
B216
SOx 900 /T O 450 1000 |Guidebook (2006) chapter
B216
OKBY 80 /T Ok 70 250 Guidebook  (2006)  chapter
B216
TYi0 76 /T Ok 60 240 Guidebook  (2006)  chapter
B216
TY2.5 72 /T O 60 220 Guidebook  (2006) chapter
B216
vy 6.4 % om T4z5 2 26 Zhang et al., 2012
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1.A.4.a.i, 1.A.4.b.i,

1.A.4.c.i,
1.A.5.a

Manoe cxuraHue

Pb 100 mr/T O 80 200 Guidebook  (2006)  chapter
B216

Cd 1 mr/T O 0.5 3 Guidebook  (2006)  chapter
B216

Hg 9 mr/T O 5 10 Guidebook  (2006)  chapter
B216

As 4 mr/TOx 0.5 5 Guidebook  (2006) chapter
B216

Cr 15 mr/T O 1 20 Guidebook  (2006) chapter
B216

Cu 10 mr/T O 8 30 Guidebook  (2006) chapter
B216

Ni 10 mr/TOx 2 20 Guidebook  (2006)  chapter
B216

Se 2 mr/TOx 0.5 3 Guidebook  (2006)  chapter
B216

Zn 150 mr/TOsx 100 300 Guidebook  (2006) chapter
B216

Nx6 170 MKr/T X 85 260 Kakareka et al. (2004)

nxan/o 100 Hr I-TEQ/T A 40 500 Guidebook  (2006)  chapter
B216

BeHso(a)nupeH 13 mr/TAX 10 150 Guidebook  (2006)  chapter
B216

BeHso(b)pnyopaHTteH 17 mr/TOx 10 180 Guidebook  (2006)  chapter
B216

Bexzo(k)dayopaHteH 9 mr/T O 8 100 Guidebook  (2006) chapter
B216

NHaeHo(1,2,3-cd)nunpeH 6 mr/T O 5 80 Guidebook  (2006)  chapter
B216

X6 0.62 MKr/TOx 0.31 1.2 Guidebook  (2006) chapter
B216

MpumeyaHme:

450 r/T Ax anokcmga cepbl cooTBeTcTBYeT 0,6 % S B yro/IbHOM TOMAMBE C HM3LLEN TEN0TON CropaHmns
Ha Cyxoli Bec 24 [[IX /T 1 cO CpeAHMM CofepXaHnem cepbl B 30/1e B BUAe 3HadeHns 0,1.

Koaddunumentsl Bbibpocos (KB) OKBY, TH10, TH2,5 6b11v NepecmMOTpeHbI, U HE ACHO BKAKOYAIOT 1M OHK BbIGPOCHI drUAbTpyeMbIX TY
nnm Beex TY (GuabTpyembix U KOHAEHCUMPYEMBIX)

Ta6nuua 3-22 KoadpouumeHTbl BbIGPOCOB YPOBHA 2 AN UCTOYHMKOB HeXunoro ¢poHAa,

KoTnbl ¢ py4Holi nogayeii TonamBa, UCNO/b3YIOLME Yro/ibHOe TONJINBO

KoadduumeHTbl BbIGpocos YpoBHsa 2

HassaHue

Kareropusa ucrouHnka HO

KomMmepyecKnit/MHCTUTYLIMOHaNbHbINM CEKTOP: CTaLMOHAPHBIE UCTOYHUKM
CenbCcKoe, NecHoe U pblboBoAYECKOe X03AiCTBA:CTaLMOHAPHbIE UCTOYHUKM
Jlpyrve cTauMoHapHble UCTOYHUKM (BK/IKOYAA BOEHHble)

Tonauea

Tonauso YronbHoe Tonanso
WH3B (ecnu )
TexHonoruun/meroanku YcoBeplueHCTBOBaHHbIE  METOAMKW CXUraHua yraa < 1 MBTT Kotabl ¢ pydHoi nopaueit

PervnoHanbHble ycnosusa HeT AaHHbIX
TexHonorum CHUXXEeHMUA | HeT AaHHbIX
3arpAsHeHuin
He npumenserca
He oueHeHo NH3
3arpasHutenb 3HauyeHue EanHULbI 95% posepur. Ccbinkun
VHTepBan
NOx 200 /T 150 300 Guidebook  (2006)  chapter
B216
CcO 1500 r/TOx 200 3000 |Guidebook (2006) chapter
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1.A.4.a.i, 1.A.4.b.i,

1.A.4.c.i,
1.A.5.a

Manoe cxuraHue

B216

HMm/10C 100 r/TOX 20 300 Guidebook  (2006)  chapter
B216

SOx 450 r/T O 300 900 Guidebook  (2006) chapter
B216

OKBY 150 /o 80 250 Guidebook  (2006) chapter
B216

TYi0 140 /T 0% 76 240 Guidebook  (2006) chapter
B216

TY2.5 130 /T 72 220 Guidebook  (2006)  chapter
B216

vy 6.4 % om TYz2s 2 26 Zhang et al., 2012

Pb 150 Mr/T O 80 200 Guidebook  (2006) chapter
B216

cd 2 mr/T O 1 3 Guidebook  (2006) chapter
B216

Hg 6 mr/T O 5 9 Guidebook  (2006) chapter
B216

As 4 mr/TOx 0.5 5 Guidebook  (2006)  chapter
B216

Cr 10 mr/TOx 1 15 Guidebook  (2006) chapter
B216

Cu 15 Mr/T O 8 30 Guidebook  (2006) chapter
B216

Ni 15 mr/T O 2 20 Guidebook  (2006) chapter
B216

Se 2 mr/T O 0.5 3 Guidebook  (2006) chapter
B216

Zn 200 mr/TOx 100 300 Guidebook  (2006)  chapter
B216

MX6 170 MKr/T O 85 260 Kakareka et al. (2004)

nxan/o 200 Hr -TEQ/TAX 40 500 Guidebook  (2006) chapter
B216

BeHso(a)nupeH 90 mr/TAx 13 150 Guidebook  (2006) chapter
B216

BeHso(b)pnyopaHTteH 110 Mr/T Ok 17 180 Guidebook  (2006) chapter
B216

BeHso(k)bayopaHteH 50 mr/T O 8 100 Guidebook  (2006) chapter
B216

NHpeHo(1,2,3-cd)nupeH 40 mr/T O 6 80 Guidebook  (2006) chapter
B216

X6 0.62 MKr/TOK 0.31 1.2 Guidebook  (2006) chapter
B216

MpumeyaHme:

450 r/T Ax anokcmaa cepbl cooTeTcTByeT 0,6 % S B yroslbHOM TOMAMBE C HU3LLEN TEMNA0TON CropaHuns
Ha cyxoli Bec 24 [/ /T 1 CO cpeAHUM cofepXaHneM cepbl B 30/1e B Buge 3HaveHus 0,1.

Koaddunumertsl Bbibpocos (KB) OKBY, TH10, TH2,5 6b1av NEpecmoTpeHbI!, U HE ACHO BKAKOYAIOT I OHM BbIBPOCHI GpuabTpyembix TY
nnm Beex TY (GuabTpyembix M KOHAEHCMPYEMBIX)
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1.A.4.a.i, 1.A.4.b.i,

1.

A.4.c.i,
1.A.5.a

Manoe cxuraHue

Ta6nuua 3-23 KoapduumeHTbl BbIGPOCOB YPOBHA 2 A1 UCTOYHUKOB Hexxunoro ¢poHpaa,

KoTnbl c aBTOMaTUuecKom ﬂOAaHeVI TonaBa, wWcnoJb3ywuiue YyrosjibHoe
TonnnBeo
KoadduumeHnTtbl BbIGpocos YposHa 2
Kop HassaHune
Kareropusa ucrounmka HO 1.AA4.ai Kommepyeckuit/MHCTUTYLMOHA IbHBIA CEKTOP: CTaLMOHAPHbIE CTOUHUKM
1A4ci CenbcKoe, necHoe v pbiboBoavecKkoe xo3aincTBa:CTaLMOHaPHbIE UCTOUHMKM
1.A5.a Jipyrve cTaunoHapHble UCTOYHUKM (BK/IK0Yas BOEHHbIE)
Tonauso YronbHoe Ton/Meo
WH3B (ecnu )
TexHonorum/meroauku YcoBepLIEHCTBOBaHHbIE METOAMKMU CXUraHua yraa < 1 MBTT — KoT/bl ¢ aBTOMaTUuecKoit
nogadeii Tonamea
PervoHanbHble ycnosus HET AaHHbIX
TexHonoruu CHWXXEHMUA | HeT AaHHbIX
3arpAsHeHuin
He TcA
He oueHeHo NH3
3arpasHuTenb 3HaueHn EanHuybl 95% posepuT. Ccbinkun
e WHTepBan
NOX 165  |r/rox 100 250 |USEPA, 1998
co 350 r/TAx 175 700 Thistlethwaite, 2001
HMJI0C 23 r/TAx 10 100 US EPA, 1998
SOx 450 /T 400 1000 Guidebook  (2006) chapter
B216
OKBY 82 r/TAx 41 164 Thistlethwaite, 2001
T410 78 /T O 39 156 Struschka et al., 2008
T42.5 70 r/TAx 35 140 Struschka et al., 2008
6.4 % oT TY25 2 26 Zhang et al., 2012
Pb 167 mr/T K 83 335 Thistlethwaite, 2001
Ccd 1 mr/T O 0.5 1.5 Thistlethwaite, 2001
Hg 16 mr/T Ik 8 32 Thistlethwaite, 2001
As 46 mr/T K 4.6 92 Thistlethwaite, 2001
Cr 6 mr/TOx 2 18 Thistlethwaite, 2001
Cu 192 |mr/rOx 19.2 400 Thistlethwaite, 2001
Ni 37 mr/T O 3.7 74 Thistlethwaite, 2001
Se 17 mr/T O 1.7 34 Thistlethwaite, 2001
Zn 201 |mr/rOx 50 500 Thistlethwaite, 2001
MX6 170 MKr/TOK 85 260 Kakareka et al. (2004)
nxpn/o 40 Hr -TEQ/T A% 20 500 Guidebook  (2006) chapter
B216
Bexzo(a)nupeH 0.079 |mr/TOx 0.008 0.8 Thistlethwaite, 2001
BeHso(b)pnyopaHteH 1.244 | mr/TOx 0.12 12.4 Thistlethwaite, 2001
Bexzo(k)dayopaHteH 0.845 | mr/TOx 0.08 8.5 Thistlethwaite, 2001
MHaeHo(1,2,3-cd)nnupex 0.617 | mr/TAx 0.06 6.2 Thistlethwaite, 2001
X6 0.62  [mKr/TOx 0.31 1.2 Guidebook  (2006) chapter
B216

MpumeyaHne:

450 r/TOx arnokecmaa cepbl cootBeTcTByeT 0,6 % S B yro/lbHOM TOMAMBE C HU3LLER TeMI0TON CropaHns

Ha cyxoli Bec 24 [[IX /T 1 cO CpeAHMM CofepXaHnem cepbl B 30/1e B BUAe 3HadeHns 0,1.

KoadpoduumeHTsl BoiGpocos OKBY, TH10, TH2,5 npeactaBnstoT dpunbTpyemble TH.
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6nuua 3-24 KoapduumeHTbl BbIGPOCOB YPOBHA 2 A1 UCTOYHUKOB Hexxunoro ¢oHpaa,
cpegHme (ot >50 KBTT g0 <1 MBTT) KOTAbI, Mcnonb3ylowmne >Xuakue Bufibl

TonauvBa
KoadduumenTnbl BbIGpocos YposHa 2
Koga, HassaHune
Kareropusa ucrouHnka HO 1.A.4.a.i KoMMepUeCKuit/MHCTUTYLMOHAbHDBIM CEKTOP: CTaLMOHAPHbIE UCTOUHUKM
1.A4.c.i CTauMoHapHble UCTOYHUKM
1.A5.a [pyrve cTaunoHapHble UCTOYHUKM (BK/IOYaA BOEHHble)
Tonnuso
MasyT (aucTunsatHoe HepTsIHOE TONANBO)
WH3B (ecnu npumennmo) 20100 Kommepueckune 1 MHCTUTYLMOHaNbHbIe YCTaHOBKN
20300 YCTaHOBKY B CENIbCKOM, IECHOM 1 Pbi60BOAYECKOM X03ANCTBAX
TexHonorun/metoanku CxuraHme mMasyTa (AUCTUNATHOrO HedTAHOrO ToM/IMBa) B KoTnax < TMBT
PernoHanbHbie ycnosusa
HeT faHHbIX
TexHonorum CHUXXEeHUA
- HeT faHHbIX
3arpAsHeHui
He npumenserca Se
He oueHeHo NH;, OKBY, 4y, [EeHso(a)nwpeH, BeHso(b)bnyopaHteH, Benso(k)payopaHteH, MHAaeHo(1,2,3-
cd)nmpet, MXb, TXB, NXAA/P Commented [OR5]: If they are not estimated, why are they
3arpasHutens 3HaueHune EAvHMUbI 95% posepuT. Cebinkn included in the table
MHTepBan
HuKHMIA BepxHuit
NOx 100 r/TAx 50 150 Guidebook (2006) chapter B216
co 40 r/T ok 24 40 Guidebook (2006) chapter B216
HM0C 15 r/T K 9 15 Guidebook (2006) chapter B216
SOy 140 /T 84 140 Guidebook (2006) chapter B216
TU1e 3 r/T K 0.75 6 Guidebook (2006) chapter B216
TUss 3 /T 0.75 6 Guidebook (2006) chapter B216
Pb 20 mr/Tx 5 40 Guidebook (2006) chapter B216
cd 0.3 mr/Tx 0.075 0.6 Guidebook (2006) chapter B216
Hg 0.1 mr/T Lk 0.025 0.2 Guidebook (2006) chapter B216
As 1 mr/T Lk 0.25 5 Guidebook (2006) chapter B216
cr 20 mr/T ok 5 40 Guidebook (2006) chapter B216
Cu 10 mr/Tox 25 20 Guidebook (2006) chapter B216
Ni 300 mr/T Ik 75 600 Guidebook (2006) chapter B216
7n 10 mr/TOx 25 20 Guidebook (2006) chapter B216
| ixaa/ 10 WrITEQ/TAK | 5o 20 Guidebook (2006) chapter B216
| Benzo(a)nuper 8 mr/T K 2 16 Guidebook (2006) chapter B216
_ 9 mr/T ok 225 18 Guidebook (2006) chapter B216
| Benso(kjonyoparer 6 /L 15 12 Guidebook (2006) chapter B216
Wraero(1,2,3-cd)nuper] 3 mr/F K 075 6 Guidebook (2006) chapter B216 [ Commented [OR6]: Here they are

MNprmeyaHmne:

140 r/TAx avokcnga cepbl cootBeTcTByeT 0,3 % S B XMAKOM Tomnvee C 6onee HU3KOW TenaoTon
cropanus 42 TAx /T. Ecnn nmetoTcs AaHHbIe O COAepXKaHUM Cepbl , UCMONb3YiTe COOTBETCTBYOLLee
ypaBHeHWe 419 KOPPEKTUPOBKM 3HAUYEHWIA.
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6nuua 3-25 KoapduumeHTbl BbIGPOCOB YPOBHA 2 A1 UCTOYHUKOB Hexxunoro ¢poHpaa,
cpegHme (>1MBTT go <50 MBTT) KOTAbI, MUCNoNb3yloLne XUAKME BUAbI

TonauvBa
Ko3adpduumeHTbl BbIGpOCcOB YpoBHA 2
Kopg, HasBaHue
Kareropusa ucrouHnka HO 1.A.4.a.i KoMMepUeCKuit/MHCTUTYLMOHAbHDBIM CEKTOP: CTaLMOHAPHbIE UCTOUHUKM
1.A.4.c.i CTauMoHapHble UCTOYHUKM
1.A.5.a [pyrue craumoHapHble UCTOYHUKK (BKNKOYAn BOEHHbIE)
Tonnuso
MasyT (AncTUnaTHOe HepTIHOE TOMNANBO)
WH3B (ecnu npumennmo) 20100 Kommepueckune 1 MHCTUTYLMOHaNbHbIe YCTaHOBKN
20300 YCTaHOBKY B CENIbCKOM, IECHOM 1 Pbi60BOAYECKOM X03ANCTBAX
TexHonorun/metoanku COkuraHme masyTa (AMCTUAATHOrO HedpTAHOro Ton/IMBa) B_Kotnax >1MBT
PernoHanbHbie ycnosusa
HeT aaHHbIX
TexHonorum CHUXXeHuA
- HeT gaHHbIX
3arpAsHeHui
He npumenserca
He oueneno NHs, OKBY, 4Y,MXB, Benso(a)nupen, Benso(b)pnyopaHteH,  Bewso(k)pnyopaHTeH,
MHaeHo(1,2,3-cd)nupen, MXb
3arpasHuTens 3HaueHn EAnHUUbI 95% posepuT. Ccbinku
e MHTepBan
HwxHm -
i BepxHuia
NOy 100 r/Tox 50 150 Guidebook (2006) chapter B216
Cco 40 /T Ok 20 80 Guidebook (2006) chapter B216
HMJ/IOC 5 /T Ok 5 15 Guidebook (2006) chapter B216
SOx 140 r/T ok 84 140 Guidebook (2006) chapter B216
TUso 40 r/T ok 10 30 Guidebook (2006) chapter B216
TUss 30 /T 75 60 Guidebook (2006) chapter B216
Pb 10 mr/Tx 25 20 Guidebook (2006) chapter B216
cd 0.3 mr/Tx 0.075 0.6 Guidebook (2006) chapter B216
Hg 0.1 mr/THx 0.025 0.2 Guidebook (2006) chapter B216
As 1 mr/Tx 0.25 2 Guidebook (2006) chapter B216
cr 20 mr/T L 5 40 Guidebook (2006) chapter B216
Cu 3 mr/T [ 0.75 6 Guidebook (2006) chapter B216
Ni 200 mr/T Ik 50 400 Guidebook (2006) chapter B216
Zn 5 mr/T Ik 1.25 10 Guidebook (2006) chapter B216
[ xan/e 10 Hr 1-TEQ/ T/ 25 20 Guidebook (2006) chapter B216
| Bensofa)nuper 1 wr/F 05 B Guidebook (2006) chapter B216
_ 2 mr/ LK 1 4 Guidebook (2006) chapter B216
| Benso(kgnyoparred 1 wr/F 05 5 Guidebook (2006) chapter B216
| Mnaeno(1,2,3-cd)npe 1 wr/T [k 05 2 Guidebook (2006) chapter B216

MpumeyaHne:
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

140 r/TAx avokcuga cepbl cooTBeTcTByeT 0,3 % S B XMAKOM Tomnnvee C bonee HW3KOW TenaoTon
cropanus 42 T /T. Ecin nmetoTcs AaHHbIe O COAepXKaHUKW cepbl , UCMONb3YiTe COOTBETCTBYOLLee
ypaBHeHwe 419 KOPPEKTUPOBKM 3HAUYEHWIA.

Ta6nuua 3-26 KoappuumeHTbl BbIGPOCOB YPOBHSA 2 AN UCTOYHNKOB HeXxunoro ¢oHaa, Kotnbl
cpegHero pasmepa (> 50 KBTT - < 1 MBTT), ucnonb3yioLive NnpupoaHbIii ras

KoadduumenTbl BbIGpocos YpoBHa 2

Kop HassaHune
Kareropusa ucrouHnka HO 1.A4.a.i KoMMepUeCKMit/MHCTUTYLMOHAbHDBIA CEKTOP: CTaLMOHAPHbIE UCTOUHUKM
1A4ci CenbCKoe, NecHoe v pbiboBoaYecKoe xo3aicTBa:CTaLMOHapHbIE UCTOUHMKM
1.A5.a Jipyrve cTaunoHapHble UCTOYHUKM (BK/IK0Yas BOEHHbIE)
Tonnuso MpupoaHbIi ras
WH3B (ecnu )
TexHonorun/MeToanku KoTnbl cpegHero pasmepa (>50 KBTT go <=1 MBTT)
PervoHanbHble ycnosus HET AaHHbIX
TexHonoruu CHWXKeHUA [ HeT AaHHbIX
3arpAsHeHuin
He npumenserca MNXB, NXb
He oueHeHo NH;
3arpasHutenb 3 E, 95% posepur. Ccbinkun
WHTepsan
NOx 73 /T a4 103 Italian ~ Ministry  for  the
Environment (2005)
co 24 r/TOX 18 42 Italian Ministry ~ for  the
Environment (2005)
HM0C 0.36 |r/rOx 0.2 0.5 UBA (2008)
SOx 1.4 /T 0.83 1.95 Italian ~ Ministry  for  the
Environment (2005)
OKBY 0.45 /T 0.27 0.63 Italian ~ Ministry  for  the
Environment (2005)
TY10 0.45 /TAX 0.27 0.63 *
T42.5 0.45 /TAx 0.27 0.63 *
vy 5.4 % 0T TH2s 2.7 11 Hildemann et al. (1991),
Muhlbaier (1981) **
Pb 0.0015 | mr/rOx 0.00075 0.003 [Nielsen et al. (2013)
cd 0.00025 |mr/rOx 0.00013 | 0.0005 |Nielsen et al. (2013)
Hg 0.1 mr/T 0K 0.0013 0.68 Nielsen et al. (2010)
As 0.12 mr/T O 0.060 0.24 Nielsen et al. (2013)
Cr 0.00076 |mr/Tax 0.00038 0.0015 [Nielsen et al. (2013)
Cu 0.000076 |mr/TOx 0.000038 | 0.00015 [Nielsen et al. (2013)
Ni 0.00051 |mr/TOx 0.00026 0.001 |Nielsen et al. (2013)
Se 0.011  |mr/TOx 0.0037 0.011  [US EPA (1998)
Zn 0.0015 | mr/TOsx 0.00075 0.0030 [Nielsen et al. (2013)
nxga/e 0.5 Hr I-TEQ/T A 0.3 0.8 UNEP (2005)
BeHso(a)nupeH 0.56 MKr/T K 0.19 0.56 US EPA (1998)
BeHso(b)pnyopaHTteH 0.84 MKr/TOK 0.28 0.84 US EPA (1998)
Bexso(k)dayopaHteH 0.84 MKr/TOK 0.28 0.84 US EPA (1998)
MHaeHo(1,2,3-cd)nupeH 0.84 MKr/T K 0.28 0.84 US EPA (1998)

* Npeanonosxkenue: KB(OKBY) = KB(TH10) = KB(TY2s)
** cpepHme KB 13 nepeuncieHHbIX UCTOUHNKOB
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6nuua 3-27 KoapduumeHTbl BbIGPOCOB YPOBHA 2 A1 UCTOYHUKOB Hexxunoro ¢poHpaa,
KoTnbl cpegHero pasmepa (> 1 MBTT - <50 MBTT), ncnonb3yiowne nNpupoAaHbI

ras

KoadduumenTbl BbIGpocos YpoBHa 2

Kop HassaHune

Kareropusa ucrounmka HO 1.AA4.ai KomMMepUecKnit/MHCTUTYLIMOHA/IbHbIM CEKTOP: CTAaLMOHAPHbIE UCTOYHWUKM
1A4ci CenbcKoe, NecHoe U pbiboBoaYecKoe X03AiCcTBa:CTaLMOHapHbIE UCTOYHUKM
1.A5.a Jipyrvie cTauMoHapHble UCTOYHUKM (BK/IKOYan BOEHHbIE)

Tonnuso MpupoaHbIi ras

WH3B (ecnu )

TexHonorum/meToamnkn KoTnbl cpegHero pasmepa (> 1 MBTT go <= 50 MBTT)

PervoHanbHble ycnosusa Het aaHHbIX

TexHonoruu CHWXeHUA [ HeT AaHHbIX

3arpAsHeHuin

He ca MNXB, IX6

He oueHeHo NH;

3arpasHutenb 3HayeHue EanHuybl 95% posepur. Ccbinkun

VHTepBan

NOx 40 /TAx 30 55 DGC (2009)

co 30 /T 15 30 DGC (2009)

HM/I0C 2 /X 1.2 2.8 DGC (2009)

SOx 0.3 /T Ox 0.2 0.4 DGC (2009)

OKBY 0.45 r/TOx 0.27 0.63 Ministry ~ for  the
Environment (2005)

TY10 0.45 /TAx 0.27 0.63

T42.5 0.45 r/TAx 0.27 0.63

vy 5.4 % oT TY25 2.7 11 Hildemann et al. (1991),
Muhlbaier (1981) **

Pb 0.0015 |mr/rOx 0.00075 0.0030 |Nielsen et al. (2013)

Cd 0.00025 [mr/FAx 0.00013 | 0.00050 |Nielsen et al. (2013)

Hg 0.1 mr/T 0K 0.0013 0.68 Nielsen et al. (2010)

As 0.12 mr/T Ok 0.060 0.24 Nielsen et al. (2013)

Cr 0.00076 [mr/TAx 0.00038 [ 0.0015 [Nielsen et al. (2013)

Cu 0.000076 |mr/rOx 0.000038 | 0.00015 |Nielsen et al.(2013)

Ni 0.00051 [ mr/FAx 0.00026 | 0.0010 |Nielsen et al. (2013)

Se 0.011 |mr/rox 0.0037 0.011 [USEPA (1998)

Zn 0.0015 |mr/FOx 0.00075 0.0030 |Nielsen et al. (2013)

nxan/® 0.5 wr I-TEQ/T I 0.3 0.8 |UNEP (2005)

beHso(a)nupeH 0.56 MK/ 0.19 0.56 US EPA (1998)

Bexso(b)bnyopaHTteH 0.84 MKr/Tx 0.28 0.84 US EPA (1998)

BeHso(k)bayopaHteH 0.84 MKr/T 0.28 0.84 US EPA (1998)

NHaeHo(1,2,3-cd)nnpeH 0.84 MKr/Tx 0.28 0.84 US EPA (1998)

* MNpeanonosxerue: KB(OKBY) = KB(TY10) = KB(TYzs). KoadpduumeHTsl Bbibpocos OKBY, TY10, T4Y2,5 npeacTaBasioT BbI6GpOCH

dunbTpyembix TY

** cpesHue KB 13 nepeunciieHHbIX MCTOYHUKOB
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1.A.4.a.i, 1.A.4.b.i,

1.A.4.c.i,
1.A.5.a

Manoe cxuraHue

Ta6nuua 3-28 KoapduumeHTbl BbIGPOCOB YPOBHA 2 A1 UCTOYHUKOB Hexxunoro ¢poHpaa,
FasoBble TYP6UHBI, NCNOMNb3YIOLME NPUPOAHbIV ras

Koadd

Tbl BbIGPOCOB YPOBHA 2

Kop, HassaHune
Kateropua ucrounnka HO 1AA4ai KoMMmepUeCcKUit/MHCTUTYLMOHANbHbIN CEKTOP: CTALIMOHAPHBIE UCTOYHUKM
1.A4.b.i |BbITOBbIE YCTAHOBKM
1.A4.ci CTauMoHapHble
Tonauso MpupoaHbIi ras
WH3B (ecnu npumeHnmo) 020104 KoMmepyecKkuit/MHCTUTYLMOHabHbINM ceKTop - CTauMoHapHble ra3osble Typ6uHbI
020203 BbiToBbIE - [a308Bble TYyPBUHbI
020303 C/X, NeCOBOACTBO M PbIBHOE X03ANCTBO - CTaLlMOHAPHbIE ra3osble TYPOUHbI
TexHoNorMu/meToauKu [a3oBble TypOUHbI
PervoHanbHble ycnosua HeT AaHHbIX
Te U cl HeT aaHHbIX
3arp i
He NXB, IXB
He oueHeHo NHs
3arpasHutenb 3HayeHune EanHMybl 95% posepur. CcbIkn
WHTEpBan
NOx 48 /T 0K 29 67 Nielsen et al. (2010)
CcO 4.8 /T 1.8 42 Nielsen et al. (2010)
HM/1I0C 1.6 /TAx 1.0 2.2 Nielsen et al. (2010)
SOx 0.5 /T 0.30 0.70 BUWAL (2001)
OKBY 0.2 /TAx 0.12 0.28 BUWAL (2001)
TY10 0.2 /TAX 0.12 0.28 BUWAL (2001)
T42.5 0.2 /TAx 0.12 0.28 *
vy 2.5 % 0T TH2s 15 35 England et al. (2004), Wien et
al. (2004) n US EPA (2011)
Pb 0.0015 |mr/Tdx 0.00075 0.0030 |Nielsen et al. (2013)
Cd 0.00025 |mr/TOx 0.00013 0.00050 [Nielsen et al. (2013)
Hg 0.1 mr/T 0K 0.0013 0.68 Nielsen et al. (2010)
As 0.12 mr/T O 0.060 0.24 Nielsen et al. (2013)
Cr 0.00076 |mr/TAx 0.00038 0.0015 |Nielsen et al. (2013)
Cu 0.000076 |mr/TAx 0.000038 | 0.00015 |Nielsen et al. (2013)
Ni 0.00051 |mr/rOx 0.00026 | 0.0010 |Nielsen et al. (2013)
Se 0.011  [mr/Tax 0.0038 0.011  [US EPA (1998)
Zn 0.0015  mr/TOx 0.00075 0.0030 [Nielsen et al. (2013)
MXX4 0,5 Hr I-TEQ/T A 0,3 0,8 UNEP (2005)
BeHso(a)nupeH 0.56 MKr/T K 0.19 0.56 US EPA (1998)
BeH3o(b)bnyopaHteH 0.84 MKr/TOK 0.28 0.84 US EPA (1998)
BeHso(k)bayopaHteH 0.84 MKr/T O 0.28 0.84 US EPA (1998)
WHaeHo(1,2,3-cd)nupeH 0.84 MKr/T K 0.28 0.84 US EPA (1998)

* Npegnonoxenne: KB(TY10) = KB(TY2s)

KoadduumenTsl Boibpocos (KB) OKBY, THY10, TH2,5 6biam NepecmMoTpeHbl, U HE ACHO BKAKOYAKOT /M OHU BbIGPOCHI duabTpyembix TH
nnm scex TH (GUAbTPYembIX U KOHAEHCUPYEMBIX)
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6nuua 3-29 KoapduumeHTbl BbIGPOCOB YPOBHA 2 A1 UCTOYHUKOB Hexxunoro ¢poHaa,
FasoBble TYP6UHBI, MCNOMb3YIOLME ra3oiinb

Koadpod Tbl BbIGPOCOB YpOBHA 2

Kop, HassaHue

Kateropua ucrounmka HO 1AA4ai KoMMmepUecKuii/MHCTUTYLIMOHAbHBI CEKTOP: CTALMOHAPHbIE UCTOUHUKN
1.A4.b.i |BbITOBbIE YCTAHOBKM
1.A4.ci CenbCKoe X03AiCTBO/ 1ecoBoACTBO/ Pbi6010BCTBO: CTalMOHapHble

Tonauso lasoiine

WH3B (ecam npumeHnMmo) 020104 KomMmepuecKknit/MHCTUTYLMOHaNbHbIN ceKTop - CTauMoHapHble ra3osble Typ6uHbI
020203 BbiTOBbIE - lasoBble Typ6UHbI
020303 C/X, NeCOBOACTBO W pbIGHOE X03ANCTBO - CTaLMOHaPHbIE ra3oBble Typ6UHbI

TexHonorum/MeToamnKn [a3oBble TypOUHbI

Per NIbHbIE y Het g

T m C HeT aaHHbIX

3arpasHeHuni

He nf Tes NXB, IXB

He NHs, BeHso(a)nupeH, benso(b)payoparteH, beHso(k)dayopaHTeH, UHaeHo(1,2,3-cd)nnpeH

3arpasHuTens E, 95% posepurt. Ccbinkn

WHTepBan

NOx 83 r/T 0K 50 116 Nielsen et al. (2010)

co 2.6 /T 0K 2 4 Nielsen et al. (2010)

HM/I0C 0.18 r/TAK 0.018 1.8 US EPA (2000)

SOx 46 /T O 28 65 *

OKBY 9.5 r/T 0K 6 13 Nielsen et al. (2010)

TH10 9.5 r/TAK 6 13 *x

T4Y25 9.5 r/T 0% 13 **

vy 335 % ot TH2s 20.1 46.9 Hildemann et al. (1991) u Bond

et al. (2006)

Pb 0.012  [mr/TOx 0.006 0.024  |Pulles et al. (2012)

cd 0.001 |mr/rOx 0.00025 0.001 |Pulles et al. (2012)

Hg 0.12 mr/T O 0.03 0.12 Pulles et al. (2012)

As 0,002 0,0005 0.002 |[Pulles et al. (2012)

Cr 0.2 mr/T O 0.1 0.4 Pulles et al. (2012)

Cu 0.13 mr/T O 0.065 0.26 Pulles et al. (2012)

Ni 0.005 | mr/TOx 0.0025 0.01 Pulles et al. (2012)

Se 0.002  [mr/TOx 0.0005 0.002 |Pulles et al. (2012)

Zn 0.42 mr/TOx 0.21 0.84 Pulles et al. (2012)

nxa4a/® 1.8 Hr -TEQ/T % 0.4 9 Pulles et al. (2012)

* oueHKa ocHoBaHa Ha 0.1 % S v HU3LWel TenNoTBOPHOM crnocobHoCTH = 43.33 T/1x/1000 TOHH

** MNpegnonosxenue: KB(OKBY) = KB(TH10) = KB(TH2:s)

Koaddunumentsl Boibpocos (KB) OKBY, TH10, TH2,5 6b1am NnepecmoTpeHbl, U HE ACHO BK/KOYAIOT /1M OHU BbIBPOCHI GUALTPYEMBIX
TY unm Becex TY (GunbTPyembIX M KOHAEHCUPYEMBbIX)
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1.A.4.a.i, 1.A.4.b.i,

1.

A.4.c.i,
1.A.5.a

Manoe cxuraHue

Ta6nuua 3-30 KoapdpuumeHTbl BbIGPOCOB YPOBHA 2 A1 UCTOYHUKOB Hexxunoro ¢oHpaa,
MopluHeBble ABUraTeNn, UCMOb3yloLMe ra30Boe TOMINBO

KoadpduumenTtbl BbIGPOCOB YpoBHA 2

HassaHue

Karteropusa ucrounnka HO

KOMMepHeCKMﬁ/MHCTMTyLI,MOHaIIbeIIZ CeKTOop: CTauMOoHapHble NCTOYHUKN

BbITOBbIE YCTAHOBKM

CenibCKoe X03A1CTBO/NecoBoACcTBO/ pbi60M10BCTBO: CTALMOHAPHbIE

Tonauso

MpupoaHbIi ras

WH3B (ecnm npumeHnmo)

020105
020204
020304

KomMepuecKkuit/MHCTUTYLMOHaNbHbINA CeKTOop - CTaLMoHapHble ABuratenu

BbiToBbIE -

CraumoHapHble

[BUT:

C/X, NECOBO/ACTBO U PbIBHOE X03ANCTBO - CTaLMOHaPHbIE ABMUraTeNnu

atenu

TexHonornm/meroauku CTaLOHapHbIe NOPLUHEBbIE ABUraTeNU
PernoHanbHble ycnosusa Het aaHHbIX
T um Cl HeT AaHHbIX
3arpAsHeHuin
He ny TCA MNXB, 'Xb
He oueHeHo NH;
3arpasHutens E, 95% poBepur. Ccbinkun
WHTepsan
H i | Bep
NOx 135 r/TAx 81 189 Nielsen et al. (2010)
Cco 56 r/T O 34 78 Nielsen et al. (2010)
HM/10C 89 /T 53 125 Nielsen et al. (2010)
SOx 0.5 /T 0.05 1 BUWAL (2001)
OKBY 2 /TAx 1 3 BUWAL (2001)
TY10 2 r/TAx 1 3 BUWAL (2001)
TY2.5 2 /T 1 3 *
vy 2.5 % 0T TY25 1.5 3.5 England et al. (2004), Wien et
al. (2004) n US EPA (2011)
Pb 0.04  |mr/TAx 0.02 0.08 Nielsen et al. (2010)
Cd 0.003 mr/TOx 0.00075 0.003 Nielsen et al. (2010)
Hg 0.1 mr/T K 0.025 0.1 Nielsen et al. (2010)
As 0.05 mr/TAx 0.0125 0.05 Nielsen et al. (2010)
Cr 0.05 mr/TOx 0.025 0.1 Nielsen et al. (2010)
Cu 0.01 mr/TOx 0.005 0.02 Nielsen et al. (2010)
Ni 0.05 mr/T O 0.025 0.1 Nielsen et al. (2010)
Se 0.2 mr/T K 0.05 0.2 Nielsen et al. (2010)
Zn 2.9 mr/TOx 1.5 5.8 Nielsen et al. (2010)
nxan/® 0.57 Hr I-TEQ/T A% 0.11 2.9 Nielsen et al. (2010)
BeHso(a)nupeH 1.2 MKr/T O 0.24 6 Nielsen et al. (2010)
BeHso(b)payopaHTteH 9 MKr/T 0K 1.8 45 Nielsen et al. (2010)
Bexso(k)payopaHteH 1.7 MKr/TOK 0.34 8.5 Nielsen et al. (2010)
MHaeHo(1,2,3-cd)nupeH 1.8 MKr/T 0K 0.36 9 Nielsen et al. (2010)

** MpeanonoxeHnue: KB(TY1o) = KB(TY25s)

Koadduumentsl Bbibpocos (KB) OKBY, THY10, TH2,5 6b11M NEPECMOTPEHDI, U HE ACHO BKNIOYAIOT I OHM BbIGPOCHI pUAbTPYEMbIX TY
nnm Beex TY (GuabTpyembix U KOHAEHCMPYEMbIX)
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6nuua 3-31 KoadpduumeHTbl BbIGPOCOB YPOBHS 2 AN UCTOUHMKOB HeXunoro ¢poHaa,
MopLuHeBble ABMraTenu, UCNob3yloLme rasoiinb

Koado Tbl BbI6POCOB YPOBHSA 2
Kop, HassaHune
Kateropua ucrounnka HO 1AA4ai KoMMmepUeCcKUit/MHCTUTYLMOHANbHbIN CEKTOP: CTALMOHAPHbIE NUCTOYHUKM
1.A4.b.i BbiTOBbIE YCTAHOBKM
1.A.4.ci |C/X,/necosoacTBo/pbiboBoACTBO: CTaLuMOHapHble
Tonnuso lasoin
WH3B (ecnu npumeHnmo) 020105 KomMmepyeckuit/MHCTUTYLMOHabHbINM cekTop - CTauMoHapHble gBuraten
020204 BbiToBbIE - CTaumoHapHble Asurarenu
020304 C/X, NeCOBOACTBO W pbIGHOE X03AMCTBO - CTaLMOHapHble ABUraTenu
TexHoNorMu/meToauKu MopLHeBble aBuratenn
PervoHanbHble ycnosua HeT AaHHbIX
Te U Cl HeT aaHHbIX
3arp i
He
He oueHeHo NH3
3arpasHuTenb 3 E, 95% posepurt. Ccbinkun
WHTEpBan
NOx 942 /T 0K 565 1319 Nielsen et al. (2010)
CcO 130 /T 78 182 Nielsen et al. (2010)
HM/1I0C 50 /TAx 30 70 BUWAL (2001)
SOx 48 r/T Ik 29 67 BUWAL (2001)
OKBY 30 /TAx 18 42 BUWAL (2001)
THio 30 /TAX 18 42 BUWAL (2001)
T42.5 30 /TAx 18 42 *
vy 78 % 0T TH2.5 47 100 Hernandez et al. (2004)
Pb 0.15 mr/T oK 0.075 0.3 Nielsen et al. (2010)
Cd 0.01 mr/TOx 0.005 0.02 Nielsen et al. (2010)
Hg 0.11 mr/TAx 0.055 0.22 Nielsen et al. (2010)
As 0.06 mr/T 0K 0.03 0.12 Nielsen et al. (2010)
Cr 0.2 mr/T 0K 0.1 0.4 Nielsen et al. (2010)
Cu 0.3 mr/T oK 0.15 0.6 Nielsen et al. (2010)
Ni 0.01 mr/TOx 0.005 0.02 Nielsen et al. (2010)
Se 0.22 mr/TAx 0.11 0.44 Nielsen et al. (2010)
Zn 58 mr/T 0K 29 116 Nielsen et al. (2010)
X6 0.13 Hr/TAx 0.013 0.13 Nielsen et al. (2010)
nxan/o 0.99 Hr I-TEQ/TAx 0.20 5.0 Nielsen et al. (2010)
BeHso(a)nupeH 1.9 MKr/TOK 0.19 1.9 Nielsen et al. (2010)
BeH3o(b)bnayopaHteH 15 MKr/T O 1.5 15 Nielsen et al. (2010)
BeHso(k)bayopaHteH 1.7 MKr/TOK 0.17 1.7 Nielsen et al. (2010)
NHaeHo(1,2,3-cd)nnpeH 1.5 MKr/TOK 0.15 1.5 Nielsen et al. (2010)
X6 0,22 MKr/T K 0,022 0,22 Nielsen et al. (2010)

* Npegnonoxenne: KB(TH10) = KB(TY25)

Koadouumentsl Bbibpocos OKBY, THY10 u TY 2,5 npeacTasaatoT dunbtpyembie TY.

3.3.3  YcmpaHeHue 3a2pA3HeHuli okpyxcaroujeli cpedsl

CyLlecTByeT Heb6Oo/NblLOe KOAMYECTBO TEXHONOMMA JOMONHUTENBbHOV OYMCTKM, LeNblo KOTOPbIX
SIBNSIETCA, B NepByto ouepejb, CHIKeHWe BbIbpocoB TH B 3Tx cekTopax. MonyyatoLmecst BbI6pOCh
MOXHO paccyMTaTb C MOMOLLbIO YBENIMYEHUS XapakTepHOro Ans TexHonorum kosdduumeHTa
BbI6pOCa C yMeHbLUEeHHbIM K03$dULIMEHTOM BbIBPOCOB, Kak NpeAcTaBieHo B popmyne:

EF =(1-

MEeXHON 02U YM eHbUECHHA

x EF

77ycmpaneuue;aepﬂsuemi) MexHON02UFHEYM eHbUUeHHast (5)
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

OfAHaKo, MOCKOAbKY TexHosorms 60pbbbl C BbiGpOCaMy peAko KOHKPeTV3VpyeTcs B MiaHe
3¢pdekTUBHOCTY, 6onee akTyanbHbIM MOXET 6biTb MOAy4YeHVEe YMeHbLUeHHbIX K03$ouLmeHToB
BbIGPOCOB Ha 6a3e KOHEYHbIX KOHLEHTpauuii BbIGPOCOB, MOyYaeMblX C WCMNO/b30BaHMEM
YMeHbLLEHUS.

PyKoBoAsLMe yKasaHUS MO OLeHKe KO3GGULMEHTOB BbIGPOCOB Ha 6ase KOHLEeHTpaLvu
npe/AcTaBneHbl B Nogpaszene 4.3 HacTosiLel rnaBbl.

3.3.4  /JaHHble no ocywecmensaemoli desmensHocmu

[lins nepexoga oT YpoBHA 1 K YpPOBHIO 2 nNpW COCTaBAeHUN WHBEHTapu3auuMu Heobxoanmo
JAanbHelillee pasjeneHve O6LMX JaHHbIX MO WCMOMbL30BaHWIO TOMMBa MO BCeli CTpaHe Ha
MCMoNb30oBaHVe TOMIMBA B 3aBUCUMMOCTL OT KOHKPeTHOW TexHonorun. NHopmaums Ha AaHHOM
YPOBHE pasjeneHns ckopee BCEro orpaHvWyeHa 1 CKopee BCero MoTpebytTcs AOMONHUTENbHble
nccnesoBaHUsA/aHann3 co CTOPOHbI COCTaBUTeNell MHBEeHTapu3aLuKy, 4YTobbl MOAYYUTb AaHHbIe,
HeobXxoAMMble ANA pa3jeneHns Ha Knaccbl. PekoMeHAyeTcs UCNoNb30BaTb JaHHbIe MO KOHKPETHOM
CTpaHe Mo pacripeAeneHnto AaHHbIX TUMOB TexHONOrnin. JlaHHbIl pasgen npejnaraet pykoBOACTBO
Nno pasAeneHnto AaHHbIX O AeATeNlbHOCTU YPoBHS 1 (KoTopble 06bIYHO AOCTYMHbI U3 CTAaTUCTLKK) Ha
pa3Hble TUMbl TEXHONOT NI ANst YPOBHS 2. .

Ha6opbl AaHHbIX N0 YMONYaHMIO (€C/IU OTCYTCTBYET UHpOpMaLUA NO KOHKPETHOW cTpaHe)

B Tabnuue 3.42 npeacTaBieHO pacnpejeneHie No yMONYaHUIO 418 6bITOBOro 1N KOMMep4eckoro/
VNHCTUTYLIMOHaNBbHOIO UCM0b30BaHMs TOMNNNBA, OXBATbIBatOLLEe OCHOBHbIE TEXHONOTUN U3 AaHHON
4acTun (KaMVHbI, KOT/bI 1 NeYun) Npu UCNONb30BaHUMN TBEPAOrO TOM/IMBA 3a UCKYeHeM 61omMaccsl.
3TW AaHHbIe 6BV NOAYYEHbI U3 MOAENMN OLLEHKN B3aUMOAENCTBIS 1 CUHEPrn3mMa NapHUKOBbLIX ra3os
n 3arpsisHuTeneil Bosgyxa (GAINS), ocHoBaHHOU Ha AaHHbIX 3a 2010 rog, 3anucaHHbIX B BuAe
neTazxoyneil sHeprum 1 NpeacTaBAAOLLMX cO6O cpeAHeB3BelLeHHOe 3HadeHue AN 28 CTpaH-
uneHos EC. [Ina yao6cTBa N0Nb30BaHNA 3TV AaHHble 6biin NpeobpasoBaHbl B MPOLEHTHbIE 40V N0
TOMAMBY W TEXHONOTUW, YTOObl COCTAaBUTENN WHBEHTapU3aLMW MOMAW pasjennTb obLyune
HauWOHaneHble faHHble. [py pa3paboTke cOOTHOLWeHWI Ana EC cumTaeTcs, 4TO BepoATHble
COOTHOLUEHMA ByayT pasnnyaTbCa B 3aBUCMMOCTU OT UMEIOLMXCA B JaHHOM reorpadpuyeckom
pervoHe BWAOB TOMANBA W MECTHbIX KAUMaTUYeCKU/KyNbTYPHbLIX BAPUAHTOB TEXHONOTNIA B XUN1OM
cekTope. Mo3TOMy, ecnn TBepaple BUAbLI TOMAMBA BaXXHbI A1 Maforo COKUraHust B Ballei cTpaHe,
Hernnoxo nposecTn cpaBHeHWe ¢ mMojenbio GAINS (http://gains.iiasa.ac.at/models/index.html) ans
pasAeneHns pasnnyHbIX BUA0B 060pyA0BaHNSA, XapakTePHOro 415 Ballei CTpaHbl.
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Ta6nuua 3-32 PacnpefieneHne 6bITOBOrO WCNOJ/b30BaHWA TBepAoro TonmnuBa (Kpome
6uomacchl) N0 OCHOBHbIM TUMaM TEeXHOJIOTMA, oCHOBaHHOe Ha mogene GAINS

Twvn TonAmBa Twvn TexHonornm EU28 CpepHue aonv
pacnpegeneHus Tonamsea
Bypeblih yronb /ANrHAT KaMunHbl 0%
BbITOBbIE KOTNbI (@BTOMaTUYeckast nojava 0%
Tonamea
BbITOBbIE KOT/IbI (PyYHas nojava Tonivea) 75%
Meun 25%
KameHHbI yronb KamuHbl 0%
BbiTOBbIE KOTNbI (@BTOMaTM4Yeckass mnojada 1%
Tonamea
BbiTOBbIE KOT/IbI (PyYHas nojaya TonavBea) 51%
Meun 48%
MepepaboTaHHbIf yronb  KamuHbI 0%
(KOKC) BbITOBbLIE KOTNBLI (@BTOMaTM4Yeckas mnojava 0%
TonAVBa
BbiTOBbIE KOT/ILI (PyYHas nojaya Tonavea) 70%
Meyn 30%

AnbTepHaTVBHO, B Tabnuue 3.33 NpMBOAATCA AaHHble MO HebbITOBOMY MCMO/b30BaHMIO TOMIMBA,
oxBaTblBalOLLMe ceKTopasbHOe pasje/sieHne MoTPebNeHVss 3Heprun, WCNoab30BaHWe 3SHeprum
Pa3INYHBLIMI MO pasMepy SHepreTUYeckKMMM Knaccamm 1 KOMYecTBO 3KCMayaTUpyeMblX YCTaHOBOK.
JlaHHble B Tabnuue 3.33 ocHOBaHbI Ha MCCNeA0BaHWM, BbIMOJHEHHOM nogpsayunkom (Grebot et al.,
2014) oT umeHW EBpPONENCKON KOMWUCCUKW, ANA W3yYeHUs BapuaHTOB KOHTPOAS Bbl6poCOB OT
npr6opoB MOLLHOCTEIO MeHbLle 50 MBTT. JJaHHble B TabauLe 6binn NoayyYeHbl Ha OCHOBE OMPOCOB,
pPa30CNaHHbIX KOMMETEeHTHbIM OpraHaM rocygapcrs-uneHos B 2012/2013 rogax n  3KcTpanonsuum,
4yTObbl OXBaTUTb Mpobenbl, rAe OHW CyLlecTBOBaaW, ANA pPa3paboTKX MOAHON 6a3bl AaHHbIX..
WccnepoBaHme $pokycMpoBanoch Ha AuanasoHe oT 1 MBTT go 50 MBTT, a TakxXe BKIOYano AaHHble,
xpaHsiwmecs B Mogenn (GAINS), ynpasnsiemoit MexXayHapoAHbIM WHCTUTYTOM MPUKAaAHOro
cncTemHoro aHanmsa (IIASA). ViccnepoBaHue He BKIOYano Npubopbl MOLHOCTbIO 50 KBTT - 1 MBTT,
TaK kak 0bbeM W cojepXaHue nccnefoBaHWs 6bina onpejeneHa /[lMpekTvBOM MO cpejHemy
NPOMbILLNEHHOMY 060pyAOBaHMIO Ans oxuranus (MCPD). Tabnvua 3.33 BkatoyaeT AaHHble Ans 3TOro
Knacca Ha OCHOBe aHanv3a TeHAeHUWA 1 3KCTPanonsuuMm AaHHbIX ANs  APYryx  K1accos,
npuBeAeHHbIX B TabnuLe.

Tabnunua 3.33 MOXeT UCNOoNb30BaTbCA HapsAy C HaLMOHaNbHOM 3HepreTM4eckon CTaTUCTUKON ANs
JanbHelillero pacrnpejeneHvs AaHHbIX B dopmate ANs  UCMONb30BaHWS € Tabavuamun
K03$PMLIMEHTOB BbIGPOCOB, NpuBeseHHbIMIN B PykoBoAcTBe Mo kaTeropusim 50 kBTT - 1 MBTT 1 1
MBTT - 50 MBTT. TeM He MeHee, HEO6XOAMMO CObMOAATL OCTOPOXHOCTb, YUYUTbIBas BbICOKUIA
ypoBeHb HeonpeAeneHHOCTU AaHHbIX B Tabauue 3.33 1 TOT $akT, UTO 3TO MpeAcTaBaseT cpejHee
3HayeHne ans 27 rocysapcr-uneHoB EC. /llobble pervoHanbHble UAN HauVoHalbHble BapyaHTbl He
YUMTBLIBAIOTCA B Tabauue, 1 areHTCTBaM Mo MHBEHTapu3auMmn Takxe pekoMeHZAyeTcs MCrno/b30BaTh
MeToAbl, MOAPOBHO onucaHHble B pasgene 0 npu paspaboTke OLEHOK Npu NoAxoAe YPOBHS 2.
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Ta6bnuua 3-33 CBogHaA Ta6nuua pAaHHbIX no 27 cTpaHam-yneHam EC, B3ATbIX wu3
nccneposaHna EBponeiickoii KomMuccum «AHanmMs BO3AEWCTBUA Pas/IMUHbIX
BapuMaHTOB KOHTPONS BbIGPOCOB OT CXXKUraHUsA TOM/IMBA B YCTaHOBKaXx c o6Lueid
HOMMHAJIbHOIA TEMJIOBOIA MOLLHOCTLI0 HVKe 50 MBT (2014 rog)»,

AaHHble 50KBTT - TMBTT 1-5 MBTT 5-20 MBTT 20-50 MBTT
Konnuectso yctaHOBOK 569,045 113,809 23,868 5,309
MpoLEeHT ycTaHOBOK OT 06Liero 80% 16% 3% 1%
yncna

PacnpegeneHusi no cektopam '

noiigg:;;;: Tenna - obuero 23% 25% 29% 40%
Céepa ycnyr (T.e. He 6bITOBOE) 13% 5% 2% 0%
BonbHULbI 6% 6% 1% 2%
Tenanypl 13% 13% 40% 4%
MuieBas NPOMbILLIEHHOCTb 4% 4% 3% 6%
MpombILLNeHHOCTb 18% 18% 14% 28%
[Jlpyroe (YHuBepcuTeT) 5% 5% 0% 1%
[Apyroe (T3L) 1% 1% 0% 0%
[lpyroe 6% 11% 3% 3%

Twn TexHonornm?

KoTnbl 80% 80% 82% 81%
[Asuratenn / TypbuHel / aopyroe 20% 20% 18% 19%
MoLHOCTb ycTaHoBoK (FBTT) 300,000 273,714 232,367 177,099

MoTpebneHve Tonansa:
Briomacca (MAx) 168 163 160 182
JApyrve  BuAbl  TBEPAOro

Tonavea (MA4x) 56 49 46 74
XKugkoe Tonnmeo (MAx) 236 213 290 206
MpupogaHsbIii ras (Max) 1,272 1,268 1,704 844
[llpyrve Bugbl rasoobpasHoro 169 277 125 104

Tonavea (MAx)

ObLee noTpebneHne Tonavea 1.902 1,971 2325 1.410

(NAX)

MoTpebneHve Tonnuea B

npoLeHTax:

Bromacca (%) 9% 8% 7% 13%

Jlpyrvue BuAbl TBEPAOro Tonanea 3% 2% 2% 5%

(%)

XKugkoe Tonnmeo(%) 12% 11% 12% 14%

MpupoaHskiI ras (%) 67% 64% 73% 60%

[lpyrne BuAbl rasoobpasHoro 9% 15% 6% 8%

Tonavea (%)

Bei6pockl SO, (KT) - 103 130 68

Bbi6pockl NOx (KT) - 210 227 17

BbI6pOoChI MbiAv (KT) - 17 20 16
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MprmeyaHuve 1: PacnpeseneHue Nno cekTopam MpejcTaBasieT co6oi cpefHeB3BeLLEHHOe 3HaUYeHe, MoyYeHHoe
13 He6O/bLLIOW BbIGOPKY rocyapcTB-uneHoB EC, NpefoCcTaBMBLUVIX AaHHYO MHOPMaLMIO.

MprMmedaHve 2:Ha pa3jeneHue no Tunam TeXHOI0MMN 0Ka3asio 3HaunTeIbHoe BInsHWe npeanonoxeHune 80:20 ,
KOTOPOe 1CMoNb30Banoch AN 3anosHeHNa MHGopMaLMKM No 6ONbLUNHCTBY rocyaapcTa-uneHos EC, 4ns KoTopbix
OTCyTCTBOBaNa AaHHas Hbopmaums.

Apyrvne metogonorun Ans AanbHeillero pasaeneHus AaHHbIX MO AeATeNnbHOCTM Ans 6onee
ycoBepLUeHCTBOBaHHbIX BbIYUC/IEHUI (MOAX0AbI YPOBHA 2 1 YPOBHSA 3)

Ans pa3paboTkm OLEHOK BbIBPOCOB COrNAacHO MOAXOAY YPOBHA 1 NOTPebYoTCA TONLKO fJaHHble O
noTpebaeHNn ToMMBa Ha HaUMOHaNLHOM YPOBHE. /118 NPOABMXEHWS K NOAXOZam YPOBHSA 2 1
YpoBHsi 3 noTtpebyeTcs 6onee geTanbHas WHGOPMaLMs , pasjesieHHast Mo TUMam TEXHONOTUNA.
JlaHHas nHdopMaLms MOXeT bbITb 6onee orpaHuveHHon. B To Bpems kak Tabauvua 3.32 1 Tabnvua
3.33 obecneumBaloT MosesHyo pasbuBky npubopoB Ha pbiHke EC go 2014 roga (oTmeuas
npucoegnHerne Xopsatun kK EC), MOXHO WCNONb30BaTb AONOAHUTE/IbHbIE METOA0NOrMM, YTO6bI
NOMOYb areHTCTBaM Mo MHBEHTapU3aLuMmn paspaboTaTb HEOOXOANMbIE JaHHbIE MO AeATeNbHOCTN ANS
NoAXoA0B YPOBHS 2 1 YPOBHS 3. 3T0 BKtOYaeT c60p AaHHBIX U3 CefyHoLnMX NCTOYHNKOB

. I/IHq)OpMaLl,I/IH OT MNOCTaBLLMKOB TOM/INBA N OTAENbHbIX KOMMNaHWi;

®  VCCIEA0BAHMS MO COXPAHEHWIO SHEPrUU/CMArYeHU0 MOCIEACTBUA M3MEHeHUs Kaumata Ans
COOTBETCTBYHOLLMX CEKTOPOB;

. OGCﬂEAOBaHMVI Xwmnoro, KOMMepHeCKOFO/I/IHCTI/ITyLl,I/IOHa}'IbHOFO M CeNbCKOXO3ANCTBEHHOMO
CeKTopos,;

e MOJeNMpoBaHue sHepronoTpe6aeHus.

[aHHbIX 13 PasnNYHbIX  UCTOYHMKOB  AOJ/IKHbI  COMOCTaBNATbLCA C  Yy4YeToM npucywmx um
Heoﬂpeﬂ,el’leHHOCTeVl C Tem, 4Tobbl nony4nTb ONTUMasbHYHO OLEHKY Koan4yectBa I']pl/l60pOB n
Mncnoab30BaHMA TONMBA.

Ana noBbllEHUS HaAEXHOCTU JaHHbIX O [AeATeNbHOCTW, COOTBETCTBYHOLUME YCUAWA AO/DKHbI
npunaratbcs AN COAEMCTBMUS TOMY, UTOBbI YyupeXzeHue, OTBevarllee 3a HaLMOHaNbHYO
SHepreTVyeckylo CTaTUCTVKY, COO6LLAN0 JAaHHble O pacxofe TOMAMBa Ha ajekBaTHOM YpOBHe
CeKTOpaNbHOro JesarpervipoBaHuisi B npoliecce CBoeil 06bIMHOW AeATeNbHOCTU, KoTopasi MOXeT
BK/II0YaTh 3HEpreTnyeckme Knacchbl A1t KaTeropymn yctaHoBoK MeHblLue 50 MBTT.

Kpome Toro, Korga gaHHele 0 pacxoe TOMIMBa MpeAcTaB/ieHbl Ha Haj/iexalleM ypoBHe pa3brBKu
rno cekTopam, UX CleAyeT NpOoBepsiTb Ha Hajn4Me BO3MOXHbIX aHOManuid. Pacxog ApeBecuHbl 1
APYrviX BUAOB 6MOMACChl (B HEKOTOPbLIX CyYasiX Takxke Pacxof rasoiss) B XUANLLHOM XO3sicTBe,
TpebyeT 0CO60ro BHMMaHWS.

MeTogonorvst YpoBHsi 2 TpebyeT JanbHeiillero pacrpefeneHust pacxolyemoro Tonavea B
COOTBETCTBMM C TWMAMMK YCTAHOBKU. DTO OCOBEHHO aKTyanbHO ANs XWAMULLHOTO XO3SACTBa, TAE,
Hanpumep, AONsS TBEPAOrO TOMAMBA, CKWIAEMOro B TPaAULMOHHBLIX Mpubopax C ycTapesLuei
TexHoNorvei, BaxHa ANl MOHMMaHWS 3HaueHUs BbIGPOCOB. HeobxoAnMble JaHHbIe, Kak MpaBuo,
OTCYTCTBYIOT B CTaTUCTUYECKUX OTYeTax. B GOMbLUMHCTBE Cy4aeB OpraHu3aLysi, 3aHVMaroLLascs
COCTaB/IEHVIEM VHBEHTapV3aLWK, A0/KHa 6bi1a Bbl MCMOIb30BaTbh KOCBEHHbIE AaHHbIE ANISt OLLEHKM
AaHHBIX MO OCYLIECTBASIEMO  AeATeNbHOCTY  Ha  HEeOB6XOAMMOM  YpOBHE  pasjefieHus.
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rOCyAapCTBeHHbIe noaxoAbl AOJ/DKHbI pa3pa6aTb|BaTbc9 B 3aBUCMMOCTUN OT Hannyma 1 KadectBa
cypporaTtHbIX AaHHbIX. HeKOTOpre npumepbl cypporatHbIX NCTOYHNKOB AaHHbIX!

. OGCI’IeAOBaHI/Iﬂ Xwnnoro, KOMMepHeCKOFO/I/IHCTI/ITyLl,I/IOHaI'IbHOI'O N CeNbCKOXO35CTBEHHOIO
CeKTopos,;

e ncciefoBaHUA NO COXpPaHeHUHo 3Hep|’MM/CMﬂI’HeHI/IIO NoCNeAcTBUIA M3MEHEHUst KaumaTa Ans
COOTBETCTBYHLLNX CEKTOPOB;

*  MOZENMPOBaHVe 3HepronoTpebeHys;
e MHPOPMALMS OT MOCTABLLMKOB TOM/INBA;
e VHPOPMaLMSA OT NpousBoAMTENel N NPOAABLIOB OTOMUTEbHbIX NPUGOPOB;

e VHbOpMaLMs OT opraHu3aumii, 3aHNMaIOLLMXCS YNCTKOW AbIMOXOAO0B.

B yacTHOCTK, B Ciyyae € XWINLLHBIM XO3AACTBOM C/lefyeT NoAUYepKHYTb, YTO UCCNeA0BaHNS JOKHbI
6a31poBaTbCA Ha pernpeseHTaTVBHOM BbIbOpKe. B HEKOTOPbIX CTpaHax bbIToBble oborpeBaTeNbHbIe
npubopbl Ha pervoHaibHOM YPOBHE O4eHb HEOAHOPOZAHbI C CyLLLeCTBEHHO 60oAbLUeR foneli neyeit 1
KOTNI0B, paboTalolmMx Ha TBEPAOM TOM/MBE B TPAAULMOHHO Yrneo6biBaloLLMX pervoHax v B
HeKOTOPbIX CeNbCKUX paiioHax. [lonosHUTeNbHble AaHHble MOXHO 6bl10 6bl MONYUUTL OT
OpraHV3aLuii, 3aHNMatOLLMXCA YNCTKOM fbIMOXOAO0B, M 3KOAOTMYECKMX WHCNeKLUWi, 0CO6eHHO, ANns
KOMMepUecKoro-MHCTUTYLIMOHAIbHOMO ceKTopa.

Kak onucaHo B Broderick & Houck (2003), Bo Bpemsi MOAroTOBKM U MpoBeAeHUss 0630pHOro
nccnesoBanHns bbITOBOrO Pacxoia APOB HYXHO YYMTbIBaTb HECKO/IbKO 06CTOSTENbCTB. TexHnyeckne
acnekTbl ONPOCOB NpeAcTaBneHbl BocTouHol nccnegosatensckoli rpynnoii (Eastern Research Group)
(2000), KoTopas npeanaraeT AeTajlbHOe OMUCaHWE BOMPOCOB, TPEGYIOLMX PACCMOTPEHUS Mpu
NpoBejeHUN OMpoca, T.e. MeToAbl Onpoca, o6beM BbIGOPKKM, paspaboTka BOMPOCOB, 06paboTka
oTBeTOB U T.A. [l 6LITOBOro pacxoja ApPOB BaXHO BK/IOYAThL YeTKoe onpedeneHvie obbema A4pos,
T.K. WCNONb3YeTCA HEeCKONbKO Mep, Hanpumep, obbeM 6peBeH B HEYMNAOTHEHHOM COCTOSHUU
(bpeBHa, Krjaemble B KOPObKy, Hampumep), cknagouyHblli obbem b6peseH (okono 70 % obbema B
HeYMNIOTHEHHOM COCTOSIHUW) N CKNAA0YHBIA 06beM nepey pacnuakor Ha 6peBHa. Takxke MofesHbIM
MOXET BbITb BK/IOUYEHVE PUCYHKOB B OMPOC A5 MOMOLLM, KaK PecnoHAeHTaMm, Tak 1 NpoBoAALLUM
onpoc. B pasgene 3.5.1 npejctaBneHo janbHeliliee 06CYyXAeHWe BOMPOCa WCMOMb30BaHNA
6romacchl B 6bITOBOM 1 HebbLITOBOM cekTopax. OHO BKItOUaeT 06CyXaeHne npobnemsl BbI6POCOB 1
BAVSHUA 3KCMyaTaLMOHHbIX MapaMeTpoB W TeXHWYeCcKoro obCiyXuBaHWs Ha Bblbpocbl. B Hem
Takke MOoAYepPKMBAETCA BaXHOCTb MPUPOAbLI CaMOro TOMAMBA, PasVNYHbIE BUAbI APEBECUHbI C
pasnMyHbIM COAepXaHVMeM OpraHuM4eckoro BellecTBa, BnarM u Macna 6ysyT BAVSTb Ha
npousse/AeHHble BblIOPOChI, PAaBHO Kak W BWJ ApeBecuHbl (bpeBHa NMPOTUB rpaHys), CKkuraemon B
npubopax.

YT06bI OL|eHNTb YPOBeHb BbIGPOCOB OT BLITOBOTO OKUrAHWS APOB, BaXHO BKIHOUNTL COBOKYMHOCTH
YCTPOICTB ANA TWUMNa YCTaHOBKWU ANt 0becriedeHns MCMoib30BaHMA MOAXOASLMX KOIGPMLEHTOB
BblbpocoB. CTaTUCTVKa O Mpojaxax ABASAETCH LeHHbIM WUCTOYHWKOM JaHHbIX AN 3TOW Lenu.
Mpownyto CTaTUCTMKY O MPOAaxax MOXHO WCMONb30BaTb AN OLEHKW KONU4YecTBa CTapbixX
YCTPOICTB, 6oNee COBPEMEHHYI CTaTUCTUKY MOXHO UCMONb30BaTb A/1st BKAOYEHVS KoadnLmeHTa
3aMeHbl Ha HOBble YCTPOWCTBa. [pyrve uam JoNoNHUTENbHbIE ONPOChl MOTYT 6bITb MCMO/b30BaHbI
NS OLeHKN KONMYecTBa YCTPOWCTB Mo TuMy BO Bpems onpoca. CTaTUCTVKy O npodaxax ciejyeT
MCMONb30BaTb AN OLEHKM KOIGOULMEHTOB 3aMeHbl AN CO3JAaHWSI BPEeMEHHOro psiga Ans
KONIM4YeCTBa yCTPOICTB.
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ApyruM  BaxHbIM WUCTOYHUKOM JaHHbLIX Morna 6bl 6biITb XUAUWHAA CcTaTUCTMKA. B pamkax
HaLMOHaNbHO Nepenmncn HaceneHuns, Kak npaBuao, cobparoTcs AaHHble O XUbIX MOMELLEeHsIX,
3aHMMaeMbIX JOMOXO03ACTBaMU. [laHHble O WHAMBUAYaNbHbIX XWbIX AOMax MOFyT BK/IYaTb B
cebsi:

e KONNYeCTBO XuUTenew;

e M0LAaAb XNI0ro NoMeLLeHNs;

e TV 34aHMS (YaCTHbIA AOM, TayHXaycC (AOM, UMEIOLLWI OBLLYIO CTeHY C COCEAHMM JOMOM), XUO0i
MHOTOKBapTUPHbIA JOM);

e O/ NOCTPOLiKK;

* repBuYHble (1 BTOPUYHbIE) UCTOYHUKM Tenna;

e Ha/inuune UK OTCYTCTBUE LIeHTPaNbHOMO OTOMIeHUS:;

e KOTen LieHTPaabHOro OTOM/IEHNUS B KBAPTMPE AN O6LLMIA /1 MHOFOKBapTUPHOTO A0Ma;

e BUAbl TONAMBA, NCMNOJIb3yeMble A/1A OTONNEHNA.

CratncTuyeckme JAaHHble MO XWAbIM  MOMELLEHVSIM  MOXHO 6bi10  6bl  MCMONb30BaTb  ANS
5KCTPanoNsiLMmM pesynbLTaToB 06C/1eA0BaHNS JOMALLHNX XO3SACTB VAN ANS BbIMOAHEHVISt AeTaNbHOro
MOZeNNPOBaHNs 3HepronoTpebneHuns/ BoibpocoB. OCobeHHO B Clyyae, KOrja 6bITOBble BbIGPOCHI
NpeACTaBAsAT CO60/ OCHOBHOM UCTOUYHWUK AW MMEIT 60/bLLOe 3HaUYeHWe A8 kayecTBa MeCTHOro
BO3/JyXa, PeKOMeHJyeTcsd MpoBOAUTb Takue MeponpusTus. [logpobHoe  MojenvpoBaHue
SHepronoTpe6aeHUs/BbIGPOCOB MOXET 06bIYHO MPOV3BOAWNTLCA Ha MECTHOM WM PermoHasbHOM
YPOBHe; 0fHaKo, pacliMpeHVe A0 rOCyJapCTBEHHOrO YPOBHA He CTaBWUT 3HauUTe/bHbIX
JOMONHUTENBHBIX TpeboBaHWA. [ns 060CHOBaHUA AOMONHUTENbHBIX YCUAWI, HEOBXOAUMBIX ANS
MOZENMPOBaHNs 3HepronoTpebaeHns/BbI6POCOB AOMOXO03ACTB, OpraHv3aumns, 3aHUMaloLancs
coCTaB/IeHNeM WHBEeHTapu3aLMmM BbIGPOCOB, MoOrfna 6bl MOCUMTATL LienecoobpasHbIM 3amnycTuTb
COBMECTHbI MPOeKT C [APYyrMMU 3aMHTEPecoBaHHbIMK CTOPOHaMK, TakvMW Kak, Hanpumep,
yypexzaeHus, y4acTytolLe B 3HeprocbepexxeHnr, CMArdyeHun NocneacTBuii N3MeHeHUs kaumata
VNN 3HEProCHaBXeHMN.

JlaHHble 13 HaLMOHANbHbIX UV PervoHanbHbIX XUAULLHBIX PeecTpoB MOryT UCMOb30BaTbCs As
OLIeHKM MOTPe6HOCTU B SHEpruy y AOMAaLLHMNX XO35IMCTB, OCHOBAHHON, HanpuMep, Ha NAoLWaAn U
roge nocTpolikv. HauvoHanbHble WM pervoHanbHble MOAEAN WAN CTaTUCTUKL MO BbITOBOMY
pacxofy 3Heprum 18 OTOMIEHWS MOMELLEHNA MOXHO MPUMEHATb ANS OLEHKM MoTpebHOoCTU B
6bITOBOM 060rpeBe, Hanpumep, Mo MIOLLAAN 1 BO3PACTY XWUbIX MOMEeLLEeHWIA.

[pyroli noaxoa oLeHKN NoTpebHOCTU B 06orpese A/ PasfiNyHbIX TUMOB XWI0M 3aCTPOAKM COCTOUT
B TOM, 4TObbl CObMpaTb [JaHHble O pacxoje AN APYrux TexHOMoruin oborpesa, Hanpumep,
LieHTPaNnN30BaHHOrO OTOM/IEHNs, W PaccuMTaTh CPeAHWn pacxod ANS KaXAoro Tuma >XWNoin
3acTpoViku. TuUMbl XWNOI 3aCTPONKM AOMKHBbI COOTBETCTBOBaTb TUMaM, KOTOPble MOryT 6biTb
NAEHTUGULMPOBAHBI B HaLMOHAbHOM XWINLLHOM peecTpe. Takke MOXHO BKIOUUTL MHGOPMaLn
06 ypOBHSX NOTpebaeHNs 3Hepruu.

Mpoekt Odyssee-Mure npegnaraet AaHHble O TenionotpebneHNM B JOMax HeCKONbKMX
eBponelickmx ctpaH. CpeaHee TennonoTpebneHne ans oborpeBa XWAOW NAOWAAN 3acTPOVKM Mo
AaHHbIM Odyssee (2012) BkAtOYEHO B TabAKWLY HUXE Y MOXET MUCMOb30BaThCSA, €CAN HeT JaHHbIX Mo
KOHKpEeTHO cTpaHe.
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Ta6bnuua 3-34 Pacxop 3Hepruu pAnsa o6orpeBa >KWUMbIX MOMELLeHUA B BbIGPaHHbIX
eBponeiicknx ctpaHax (npoekT Odyssee-Mure, 6a3a gaHHbIX Odyssee (2012))

CropoHa Tennonotpe6bnenune ana oborpesa
KUAbIX NomewteHmnit*, MOx/m?

EBponeiickuii Coto3 525.131
AscTpua 622.341
Benbrua 896.896
Bonrapua 321.409
BenvkobpuTaHua 558.961
BeHrpua 568.762
FepmaHua 633.611
Ipeunn 430.970
JIELTZ] 571.015
Upnanana 534.639
Ucnanua 211.285
Utanua 342.077
JlatBua 903.062
Jlutea 567.693
Hupepnangpl 425.459
Monblwa 646.948
MopTyranua 55.049
PymbiHMA 663.094
Cnosakua 509.279
CnoseHus 658.428
DuHNAHAMA 746.278
DdpaHuma 567.273
XopsaTua 416.823
Yewckan 654.534
Pecny6nvka

Lseunna 537.448
3CTOHMA 693.783

[N OUEHKN CKWUraHust ApoB B 6bITOBbLIX YCTaHOBKax OT MOTPe6HOCTVM B oborpeBe HeOBXOAMMO
BK/IHOYNTb MHGOPMALMIO O APYTrMX UCTOYHMKAX 060rpeBa B XWAbIX NOMELLEHUAX. YPOBeHb LieH 3a
OTOM/NEHVEe U3 PasNNYHBIX MCTOYHVKOB MOXET TakXe CNyXWTb MokasaTeneMm npornopuuu obuiei
notpebHocT! B obOrpeBe, yJOBNETBOPSEMON Pas3fNYHBIMK UCTOYHWKaMK oborpesa. Hanpumep,
ecN B XXI0OM MOMELLLEHUI 3aperncTprpoBaHoO 1 LieHTpasbHOe OTOMNIEHNe, N APOBsiHAA neyb, JONS
noTpebHOCT B 06OrpeBe, yA0BNETBOPAEMOl 3a CHET BbITOBOrO CKUraHUa ApoB, byeT 3aBUCETb OT
LieHbl 33 eAVHULY 3Heprumn ApoB MO CPaBHEHMWIO C LEeHTPanbHbIM OToMnaeHWeM. Jona pasnnyHbix
MNCTOYHNKOB 060rpeBa (4poBa W LeHTpasbHOe OTOM/EHNE B JAHHOM NpuUMepe) ByAeT pasnnyaTtecs
Mo pervoHam B 3aBUCUMOCTV OT M3MEHEHWn MeXAy PermoHanbHbIMU LeHaMu ANS PasanyHbIX
NCTOYHUKOB oborpeBa. T.K. ypoBeHb LieH, AOCTYNHOCTb 1 NoTpebuTensckoe nosejeHve oKasbiBaroT
B/VSHNE Ha BbIGOP MCTOYHMKa 06Orpesa, ONpoChl MOTYT MMeTb 6O/bLIOE 3HAYeHWe A1S OLeHKMN
0NV 6bITOBOV MOTPE6HOCTN B 060rpeBe, YA0BNeTBOPSAEMON CKUraHNEM ApOB.

B Tabnuue Huke NPUBOAATCA AOAM BbITOBOrO CKUraHWs ApeBecuHbl OT 06LLero pacxosa sHepruu.
PekomeHzyeTcs NPYMeHUTb A0 MO KOHKPETHbIM CTpaHaM, T.K. TernaocHabxeHve 1 NoTpebHoCTb B
oborpese 3HaUMTEILHO OTAMYAIOTCS B PasHbIX CTpPaHax. Hampumep, cnegyeT yyecTb pacxoj Apos,
1, CnefoBaTeNbHO, A0S Bbile B CTPaHax MW pervoHax ¢ 60/1bLWMMMN NecHbIMY GOHAaMK, Fae ApoBa
NerkoAoCTymnHbl.
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MepBUYHbIV TennoBoVi | flons  6bITOBOrO  OKMraHus

NCTOYHMK ApeBecuHb! oT o6uyein
noTpe6HOCTU B o6orpese

[JlpoBa 1.0

[Jlopoxe no CpaBHeHWo 0.6

C ApoBamu

Takoil ke  ypoBeHb  LeH, 0.5

Kak Ha ApoBa

[Jlewesne no CpaBHeHWNo 0.2

C ApoBamu

OnpegeneHvie 6bITOBOTO Pacxoia APOB AasbLUe OCNOXHSETCS, T.K. OKUraHvue ApoB BbIMONHAETCS HE
TONbKO AN YAOBNETBOPeHUst MOTpe6HOCTU B o6orpeBe, HO TakXe AN CO34aHWs YIOTHOW
06CTaHOBKU. KONMYECTBO APOB, OKUraeMblxX As YOTa, OTIMYAETCA B 3aBUCUMOCTY OT CTPaH U1 ero
He0o6X0AMMO YUNTBIBATh, T.K. 3TO KOMYECTBO YBEINUMBAET PACX0Z, 4POB. DTO MOXHO UCCIeA0BaTh C
MOMOLLbH OMPOCOB.

3.4 MNopxop YpoBHA 2, 6a3svpyloLmMiACA Ha TEXHONOINUAX, ANs TBEpPAOro
6uoTonsimBa

3.4.1  Anzopumm

Moaxoa YpOBHS 2 aHanornyeH noAxody YpoBHs 1 € MCNo/b30BaHVEM AaHHbIX MO OCYLLeCTBASAEeMON
AeATeNbHOCTU 1 Ko3ddULIMEeHTaM BbIBPOCOB AN OLeHKN BbIbpocoB. OCHOBHbLIM OTANYMEM SIBASETCS
TO, YTO NOAPO6HAsA MeTOA0orNA TpebyeT 60/bLUIEro KONMYecTBa AaHHbIX MO TOMAMUBY, TEXHONOMN U
cTpaHe. [pu pa3paboTke MNOAPOOGHON MeTOZONOrMN  [NlaBHOEe BHUMAaHWE JO/XKHO  6biTb
COCPeA0TOYEHO Ha KOMOWHALMM OCHOBHBLIX TUMOB YCTAaHOBOK/BWAOB TOMIMBA, WCMOJNb3yeMblX B
cTpaHe.

B 3TOM pasgene npviBeseHbl pekoMeHAaLmn Mo oLeHKe BbIBPOCOB OT OKUraHus TBepAO0 G1MoMacchl.
YunTbiBasi BaXHOCTb 3TOr0 UCTOYHMKA ANs (0CO6eHHO) BbibpocoB TH B 60/bLUMHCTBE CTPaH, bbina
pa3spaboTaHa cneymanbHas MeTOA0NOrs. OTa MeTOAONOI s ABNAETC METOA0M0rMeR YPOBHS 2, HO
B JOMO/IHEHME K O6bIYHBbIM METOAOMOTMSIM YPOBHA 2 3TOT MeTo obecrneuynBaeT pasjeneHvie
TEXHONMOMUWN MO YMONYaHUt, koTopoe CTOPOHbI MOTYT MCMO/b30BaTh ANS MPYIMEHEeHUs MOAXOAA
YpoBHs 2. ViAes 3aKato4aeTcst B TOM, UTO 6naroAapst 3STOMy OHM CMOTYT NpeAocTaBuTb 60/1ee TOUHYH
OLleHKY Mo cpaBHeHWIO € 6onee paHHM NMOAXOA0M YPOBHS 1 NS 6bITOBOrO CKMraHus 6riomacc.

ro/0Bble BbIGPOCHI ONPeAenstoTca AaHHBIMI MO OCYLLECTBASEMON AeATeNbHOCTU U KO3GPULIMEHTOM
BbIGPOCOB.

E = ZEFi,j,k 'Aj,k . (1)
ik
rae
Ei = rofoBble BbIGPOCHI 3arps3HSAIOLLErO BELLECTBA /,
EFi‘j,k = Ko3pPUUMEHT BbIBPOCOB 3arpsi3HSIOLLEro BelectBa /i MO YMONYAHUIO ANs

yCTpoiicTBa Tvna j 1 Tonavea k,

A = rofloBoe NoTpe6aeHvie TONAMBa k B yCTPOACTBaX TUNa j.

=
|
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[Ans Toro, YTO6bLI NONBL30BATLCS AAHHON MHBEHTapm3aumeli , JO/MKHbI BbiTb JOCTYMHbI CledytoLne
JaHHble:

- Ob6ulee rogoBoe notpebneHvie TBEPAO bromacchl;

- Kak aaHHas TBepjas 6vomacca pacripefeneHa Mo pasHbIM BuAaM Tornamea k (Hanpumep,
pasnuyHble BUALI APEBECHHbI);

- Kak ncnonb3oBaHue TBepAoi 61IOMacchl pacrnpejeneHo no pasHbiM TUMam yCTPOICTB j

B wugeane 3Ta uHPopMauus JOMXKHA 6biTb AOCTYNMHA M3 HAUMOHANBHOW CTATUCTUKL UK
HaLMOHaNbHbIX NCCNeJ0BaHNIA, OTPaXaroLVX KOHKPETHYHO ciTyauumio B cTpaHe. OAHako, ecin 3Ta
nHpopmMaLma HeJOCTyNHa, AaHHas MeTOAO/Oorvs YpOBHA 2 npejocTaBnseT WHPOpMaLMio Mo
YMO/TYaHUIO O TOM, KaK pa3fenvTb TeXHOMOTUY, UCMOb3yeMble ANA COKUraHust TBepAoi 6ruomaccsl
Mo pasINYHbLIM TUMaM NPUGOPOB 1 TUNaM TOMINBaA.

3Ta MeToZoNorus pasgendetr Manoe OKUraHme jgpeBecHbl Ha HeCKOJ/IbKO yCTpOI7ICTB n TMnNoB
TOMANKBAa, Kak ONMCaHO B Ciegyolnx pasaenax.

3.4.2 Pa3sdeneHue Ko3pPuyuenmoe no munam ycmpoiicme

B paHHOM pasgene npeAcTaB/ieHbl KO3GOULMEHTbI BbIOGPOCOB MO YMOMYaHWIO ANS pasjeneHns
obLero noTpebneHVst TonavBea No pasnnyHbIM TUMNaM yCTPONCTB. PasjeneHre 6asvpyeTcs Ha Tunax
YCTPOWCTB, NpmBeaeHHbIX B Klimont et al. (2002) n Kupiainen n Klimont (2007), a4ns KOTOpbIX Takxe
JAOCTYMHbI AaHHble 13 Mogenu [IASA GAINS 3a pa3nuuHble roga. TUnbl YCTPOACTB onvcaHbl B TabnuLe
HUXe.

Ta6nuua 3-35 Tunbl YCTPOWACTB, pa3nuyaemblie B moaenu IIASA GAINS

CooTBeTcTBYIOLAA
A66peBnatypa Twvn ycTpoiicTBa Ta6nuua/Tabnuubl
K03¢$pPMLMEeHTOB BbIGPOCOB
FPLACE KamuHbl Error! Reference source not
found.
STOVE Meun ans oborpesa* Error! Reference source not
found., Error! Reference source
not found., Error! Reference
source not found.
SHB_A Koten Ha VHAMBUAYaNbHOE [O0MOX03AICTBO, Error! Reference source not
aBTOMaTM4eCKan nogaya Tonamea found.
SHB_M KoTen Ha uHAMBMAyanbHOE AOMOXO3AWCTBO, pyyHas | Tabnuua Error! Reference source
nogaya Tonanea not found.
MB_A CpefHUA  KOTen, aBTOMaTMYecKas noJaya Tonauea Error! Reference source not
(mexay 1 - 50 MBTT) found., Ta6anua Error!
Reference source not found.
MB_M CpefHuii KoTen, py4Has nojaya Tonamea Error! Reference source not
found.

* O6bl4YHO, UCMONb30BaHMe Neyell Ha bromacce ANA NPUrOTOBNEHUS MULLM MOXHO CYMTaTb OYeHb
He3HauuTeNbHbIM B EBpone.

3Ta nHPopmMaLmMa AOMKHA UCMONb30BATLCA TOALKO B TOM C/lyvae, ecin He AOCTYMHbI JaHHble U3
caMoli CTpaHbl O pacrpejeneHUn PasUYHbIX TUMOB YCTPOWCTB. PacrpegeneHue oLeHVBaeTCs
nyTem yyeTta 3HepreTMyeckmx 6anaHcoB Kak OTMPaBHOW TOUKWU ANA pasfeneHus Mexay XUabiMu,
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KOMMepYeckUMK / UHCTUTYUMOHANAbHLIMW U APYrMIU CekTopamu. BbldeneHve Ha mneun v KoTAbl
6bin10 npegnoxeHo MUMCA (IIASA) 1 66110 06CY>XXAEHO CO CTpaHaMK B paMKkax KoHcynbTauuii. Bonee
noApo6Hyto MHopMaLMIo 06 oLleHKe 3TUX Aoeit MoXHO nonyynTe B Klimont et al. (2016).

BonbLIMHCTBO CTpaH B pervoHe E3K OOH BKkIOYeHbl B pasgeneHHble $akTopbl, NpuBejeHHble B
Tabnuuax 3.36 -3.38 (cooTBeTCTBEHHO, Ha 2000, 2005 1 2010 roabl). Ans cTpaH, He BKAOYEHHbIX B
3TV Tabnuupl, pekoMeHAyeTcs Bbl6paTb CTpaHy, Haubonee HaNMOMUHAIOLYIO MepeyncieHHble
CTpaHbl. 3a rojbl, MeXJy MNpPejoCTaBNeHHbIMW FOAaMW, WHTEPNOAAumMs / 3KCTpanonsuvs Moryt
MCMONb30BaThCA A1 OLEHKM B3HOCOB TUMa YCTPOMCTBA B gpyrue rogbl. Kpome Toro, GAINS Takxe
COAEPXUT 3TO pasjeneHve AN MPOrHo3Mpyembix Oyayliux eT, Mo3TOMy WX Takke MOXHO
1CMonb30BaTb ANs 6O/bLUIMHCTBA OTYETOB O BbIGpOCax 3a MocieAHWe rojbl, a Takke OTYETOB O
nNporHo3sax.
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Ta6nuua 3-36 PasgeneHve Ha TUMbI YCTPOWCTB cornacHo mogenu IIASA GAINS 3a 2000 rop,

rog: 2000 FPLACE MB_A MB_M SHB_A SHB_M STOVE
AnbaHua 0% 1% 6% 0% 2% 91%
AscTpua 1% 6% 0% 4% 62% 27%
Benapycb 0% 1% 14% 0% 2% 83%
benbrua 8% 0% 0% 4% 4% 85%
bocHuA u MepuerosuHa 0% 0% 0% 0% 2% 98%
Bonrapusa 0% 0% 2% 0% 2% 96%
Xopsatusa 6% 0% 0% 0% 25% 69%
Kunp 8% 0% 0% 25% 33% 33%
YewcKkan pecnybnmnka 1% 3% 0% 0% 36% 59%
AaHunsa 1% 6% 8% 8% 34% 43%
ICTOHUA 6% 1% 1% 0% 25% 67%
DuHnaHanA 5% 13% 2% 3% 19% 58%
®paHuma 6% 4% 0% 0% 11% 79%
FepmaHus 8% 0% 0% 25% 33% 33%
lpeuus 6% 0% 0% 6% 25% 62%
BeHrpus 0% 9% 0% 0% 46% 46%
Ucnanpua - - - - - -
WUpnanpusa 20% 0% 0% 0% 5% 75%
Wranusa 62% 0% 0% 0% 9% 29%
Kocoso - - - - - -
Natsua 6% 5% 5% 0% 15% 68%
Nutea 8% 4% 4% 0% 38% 47%
JNtokcembypr 6% 3% 1% 6% 24% 60%
Pecnybnuka MakepoHus

(BOPM) 0% 1% 9% 0% 2% 88%
ManbTta - - - - - -
Monposa 0% 1% 10% 0% 2% 87%
YepHoropua - - - - - -
Hupepnanapi 77% 3% 0% 0% 0% 19%
Hopserus 5% 0% 0% 0% 1% 94%
Monbwa 4% 1% 8% 0% 12% 75%
Nopryranua 21% 0% 0% 7% 17% 55%
PymbiHuA 0% 0% 1% 0% 2% 96%
Poccuiickas Pegepauus 1% 0% 2% 0% 11% 85%
Cepbua 0% 0% 0% 0% 2% 98%
Cnosakua 5% 0% 0% 0% 15% 80%
CnoseHusa 0% 0% 0% 2% 89% 9%
UcnaHua 6% 2% 1% 6% 24% 61%
1] 6% 4% 2% 7% 65% 15%
Wseliuap 1% 27% 0% 8% 42% 21%
Typuma 0% 0% 0% 1% 11% 87%
YKpauHa 0% 1% 12% 1% 10% 76%
BenukobputaHus 7% 29% 4% 36% 10% 14%
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Ta6nuua 3-37 PasgeneHve Ha TUMbI YCTPOWCTB cornacHo mogenu IIASA GAINS 3a 2005 ropg,

lop: 2005 FPLACE MB_A MB_M SHB_A SHB_M STOVE
AnbaHua 0% 0% 4% 0% 2% 93%
AscTpua 1% 9% 0% 7% 58% 25%
Benapycb 0% 2% 17% 0% 2% 80%
benbrua 7% 2% 1% 4% 4% 82%
bocHuA u MepuerosuHa 0% 0% 0% 0% 2% 98%
Bonrapusa 0% 0% 2% 0% 2% 96%
Xopsatusa 6% 0% 0% 0% 29% 65%
Kunp 8% 0% 0% 42% 17% 33%
YewcKkan pecnybnmnka 1% 5% 0% 1% 37% 55%
AaHunsa 1% 4% 5% 20% 26% 44%
ICTOHUA 6% 4% 2% 0% 24% 65%
DuHnaHanA 5% 13% 2% 3% 19% 58%
®paHuma 6% 7% 0% 0% 10% 77%
FepmaHusa 8% 0% 0% 42% 17% 33%
lpeuus 6% 0% 0% 6% 25% 62%
BeHrpusa 1% 9% 0% 1% 41% 48%
Ucnanpua - - - - - -
WUpnanpusa 19% 1% 0% 0% 5% 75%
WUtanua 60% 0% 0% 0% 9% 31%
Kocoso 0% 0% 0% 0% 2% 98%
Natsua 6% 7% 6% 2% 13% 67%
Nutea 7% 3% 2% 2% 39% 47%
JNtokcembypr 6% 4% 1% 6% 24% 59%
Pecnybnuka MakepoHus 0% 0% 3% 0% 2% 94%
(BOPM)

ManbTta - - - - - -
Monposa 0% 1% 10% 0% 2% 87%
YepHoropusa 0% 0% 0% 0% 2% 98%
Hupepnanapi 78% 3% 0% 0% 0% 19%
Hopserus 4% 0% 0% 0% 0% 94%
Monbwa 4% 2% 5% 0% 12% 77%
Nopryranua 21% 0% 0% 14% 14% 52%
PymbiHuA 0% 1% 6% 0% 2% 91%
Poccuiickas Pegepauus 1% 5% 27% 0% 8% 59%
Cepbua 0% 0% 0% 0% 2% 98%
Cnosakua 5% 0% 0% 0% 15% 80%
CnoseHusa 0% 0% 0% 5% 86% 8%
WUcnaHua 6% 2% 1% 6% 24% 61%
1] 6% 7% 2% 14% 58% 12%
Wseliuap 1% 28% 0% 11% 39% 21%
Typuma 0% 0% 0% 1% 11% 87%
YKpauHa 0% 1% 12% 1% 10% 76%
BenukobputaHus 8% 25% 4% 38% 11% 15%
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Ta6nuua 3-38 PasgeneHue Ha TUMbI YCTPOWCTB cornacHo mogenu IIASA GAINS 3a 2010 rop,

lop: 2010 FPLACE MB_A MB_M SHB_A SHB_M STOVE
AnbaHua 0% 1% 3% 1% 4% 91%
AscTpua 1% 9% 0% 10% 57% 24%
Benapycb 0% 3% 15% 1% 4% 77%
benbrua 8% 1% 1% 4% 4% 83%
bocHuA u MepuerosuHa 0% 0% 0% 1% 5% 94%
Bonrapusa 0% 0% 1% 1% 4% 93%
Xopsatusa 6% 0% 0% 0% 27% 67%
Kunp 5% 45% 0% 32% 5% 14%
YewcKkan pecnybnmnka 2% 5% 0% 8% 32% 53%
AaHunsa 1% 3% 2% 25% 23% 45%
ICTOHUA 6% 3% 1% 0% 24% 66%
DuHnaHanA 5% 13% 2% 3% 19% 58%
®paHuma 6% 7% 0% 0% 10% 77%
FepmaHusa 8% 0% 0% 58% 8% 25%
lpeuus 6% 0% 0% 12% 19% 62%
BeHrpusa 2% 15% 0% 5% 37% 41%
Ucnanpua - - - - - -
WUpnanpusa 17% 2% 0% 1% 4% 76%
WUtanua 59% 0% 0% 0% 7% 34%
Kocoso 0% 0% 0% 1% 5% 94%
Natsua 7% 6% 4% 3% 12% 67%
Nutea 7% 4% 2% 3% 38% 47%
JNtokcembypr 6% 7% 0% 12% 17% 58%
Pecnybnuka MakepoHus

(BOPM) 0% 1% 4% 1% 4% 89%
ManbTta - - - - - -
Monposa 0% 2% 10% 1% 4% 83%
YepHoropusa 0% 0% 0% 1% 5% 94%
Hupepnanapi 78% 2% 0% 0% 0% 20%
Hopserus 4% 1% 0% 0% 0% 94%
Monbwa 4% 3% 5% 1% 10% 77%
Nopryranua 20% 1% 0% 14% 14% 51%
PymbiHuA 0% 1% 3% 1% 4% 91%
Poccuiickas Pegepauus 1% 5% 20% 1% 9% 65%
Cepbua 0% 0% 0% 1% 5% 94%
Cnosakua 4% 2% 1% 0% 11% 82%
CnoseHusa 0% 0% 0% 8% 84% 7%
WUcnaHua 6% 4% 0% 12% 18% 60%
1] 5% 7% 1% 16% 58% 12%
Wseliuap 1% 28% 0% 16% 35% 20%
Typuusa 0% 0% 0% 2% 11% 86%
YKpaunHa 0% 10% 54% 1% 4% 31%
BenukobputaHus 7% 31% 0% 38% 10% 14%
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3.4.3  PazdeneHue Ko3¢PuyueHmoe 6bI6pPOCO8 NO MUNY MONAUSA U MeMOdbI CHCU2AHUSA

PasnunyHsbie TUNbI TBepAOI‘/‘I 6uomacchl

MoMuMO TVMOB NPUBOPOB, TUM B1OMACCh Takxe SBASETCS BaXHbIM NapamMeTpoM, KOTOpbIi cresyeT
YUMTbIBaTb MpY OLEHKe BbIGPOCOB MPY ManoM CKUraH1n ApeBecuHbl. Hanpumep, Msrkas v Teepaas
JpeBeCMHa, ApeBecrHa U3 pasHbiX TWMOB AepeBbeB 6YAyT WMETb pasHble XapaKTepucTuKu
BbIGPOCOB. HekoTopble KOHKPeTHble Ko3$dULMEHTbI BbIGPOCOB AOCTYMHbLI W MpeAcTaBneHbl B
pasgene YpoBHs 3 jaHHoOW rnaBbl. OgHako ciedyeT NMpuU3HaTh, YTO OCOBEHHO TPYAHO MOMYUNTb
AaHHble 06 OCyLeCTBNSEMON AedATeNbHOCTU. [M03TOMY B OTCYTCTBME KaKOW-IM60 WH$OpMaLmm
MOXHO MPEeANONOXUTb, UTO KO3IDPULMEHTHI BbIBPOCOB, MpPeACTaBNeHHble B pasjene 3.4.4,
obecneynBaloT cpejHee 3HaueHne A5 OCTYMHbIX TUMOB ApeBecyiHbI / YCIOBUIA.

B cnyuae rpaHyn, ojHako, cuTyauus Apyras. Meun Ha TOMAMBHBLIX rpaHynax WMeKT OTAWNYHbIe
XapaKTepucTKN BbIBPOCOB, MO3TOMY BaXHO MCCAeA0BaTh JONIO rpaHyn B obliem notpebneHunn
JpeBecuHbl NMPU ManoM CKUraHUU. B HeKOTOpbIX cayyasx 3Ta UHOPMaLMSa MOXET BbiTb NoayyeHa
M3 HauMOHaNbHOW CTaTUCTUKW. Ecnn uHPopmauma nNo  KOHKPEeTHOW CcTpaHe He AOCTyrHa,
peKoMeHayeTcs cyMTaTb, YTo ycTpoiicTBa Tna SHB_A (KoTibl Ha MHAMBUAYaNbHOE JOMOXO3SIACTBO C
aBTOMaTMyeckol nogadyeil TonaMBa)paboTatOT Ha ApPeBecHbIX TOMAMBHBIX rpaHynax. KoHkpeTHble
KO3pdULMEHTbI BLIOPOCOB AN HebONbLUMX KOT/IOB, PaboTalolMX Ha rpaHynax, AOCTYMHbl B
cnejytoLlem pasgene.

BnusaHwne pa3nnyHbIX METOA0B COKUraHUA U 3KcnayaTayun.

I'Ipvl MeNKOMacCLUTabHOM COKUraHUn ApeBecnHbl 60/bLINHCTBO Bbl6p0COB TY cocTonT 13 ncnapsembix
N 4acTUYHO Cropeslnx WM HecropeBlnX BbICOKOMONEKYNAPHBIX CMONCTbIX KOMMOHEHTOB,
nocrtynarvowmnx n3 Tonanea mM3s-3a BbICOKOU TemMmnepaTtypbl. Hanbonblive Bbl6pOCbI TBEPAbIX YacTny
NPOUNCXOAAT, KOrga OroHb A0CTaToO4YHO FOpﬂHMVI, uTObbI BbINYCTUTb 3TN CMOJINCTbIE KOMMOHEHTHLI N3
ApeBec/Hbl, HO BCe elle CINWKOM XO0NoA4HOo, UTO6bI 3TV KOMMOHEHTbI cropenu. MomMumo HM3KoOM
TemnepaTtypbl, OKUraHue BbICBO60)K,quHbIX CMOJIUCTBIX KOMIMOHEHTOB TakXe MOXeT 6bITb
nojaB/ieHO B YCIOBUAX KNCNOPOAHOIO ronogaHus.

OCHOBHbIMW ycnoBuaMK, onpeaenarowmMmmn BbICBO60>KAeHI/Ie YacTuy, ABNAKTCA:

- ®asa 3anycka: Bo BpeMsi $asbl 3amycka, KOTOpas NPOUCXOANT B TeUeHMEe BPEMEHWN Mexay
pasXuraHveM 1 NoiHbIM YCTONYMBBLIM ropeHunem, Beibpockl TH, CO 1 HMJ1I0C MoryT 6biTh
OYeHb BbICOKMMM MO MpUYMHAM, YKa3aHHbIM Bbile. Jltobble cnocobbl paboTkl, KOTopble
npoaneBatoT $asy 3anycka, 06bIYHO YBEMUMBAIOT BbIGPOCHI, a Ntobble Cnocobbl paboTbl,
KOTOpble MaKCUMU3VPYHOT MOJHbLIA YCTOMUMBLIA NEpPUOA ropeHVs, YMeHbLLIaT BbI6POCh.
Ha 3tane 3anycka BbIGPOCLI MOryT 6biTb B 10 pas Bbille BbLIGPOCOB MPU YCTONYMBOM
ropeHuy. YcnoBumst BO Bpems nycka MoryT noBTOPATHLCSA Npu 4o6aBneHUr HOBOro TOM/MBa B
OroHb. M3 fo6aBNeHHOro ToNAMBa BblIAENSOTCA CMONNCTbIE KOMMOHEHTbI, HO OFOHb ellle He
AOCTAaTOYHO FrOPSUNIA, UTOBbLI MONHOCTLIO OKeYb 3TV KOMMOHeHTbI. CornacHo Nussbaumer et
al. (2008/2) Ha a3y 3anycka NpUXoANTCS NprMepHo 50% o6LLmx BeibpocoB TY, nmes B BUAY,
UTO 3Ta A0/ MOXET 3HaUNTe/IbHO BapblPOBaTbCs B 3aBUCUMOCTU OT YC/IOBUIA.

- dasa nocreneHHOro 3atyxaHus: [lpyroii ¢pasoi, KpUTUYeCcKo Ans BbIBPOCOB, ABAAETCS
3aknoumnTensHas ¢dasa ropeHus, Korga HoBoe TOMAMBO 6onblle He fAobaBnsercs, a
TemnepaTypa 1 CKOPOCTb FOPEHUSt OFHS CHUXKAKOTCS. B 3TOM pase MoXeT NPON30ATY TheHne
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J\peBeCMHbI, KOTOPOe CHOBa BbI3bIBAET OYeHb BbICOKME BbIGPOCH], HAMHOrO MpeBbILLatoLLVe
BbIGPOCLI MPU  MOCTOSIHHOM MOJIHOM TOPeHUW. YCNOBUS TAeHUst MOryT 6biTb OYeHb
NPOAOMKNTENbHBIMWY, €CIN OCTaBUTb OrOHb 3aTyxaTb CaMm Mo ce6e. [ofo6Hble yCnoBUS
BO3HMKAlOT, KOra OrOHb PerynnpyeTca cBepxy WM racHeT, Npu yMeHbLUEHUW UV MOJTHOM
OTCYTCTBUWM MOAAYN KMCaopoga. B ycnoBusx, CBA3aHHbIX C HeAOCTaTKOM  KUCIOPOZ,
KOMMOHEHTbI, BbICBO6OXAaeMble 13 TOMIMBA MO/ BO3AENCTBMEM Tersa, He MoryT 6onblue
MOJIHOCTLIO CropaTb, a BbIGPOCHI CUMILHO BO3PACTaloT, KOTAA OrOHb MOAABASETCS TakKuM
obpasom. oYT! NOAHOe yCTpaHeHWe MoAayYn KUCI0POAA MPUBOAUT K ANUTENbHOMY
TNIEHWNIO, @ NIeTyune KOMMOHEHThI BCe ellle BbICBOBOXAAIOTCA U3 TOMAMBA, HO 6onblue He
MOTYT CropeTb, YTO MPUBOAMNT K BbICOKUM BbIGPOCAM YaCcTUL.

- Cnoco6 s3KcnayaTaLun: pas3xunraHne orHs cBepxy NpUBOAUT K CHUXEHUIo BbIGpocoB Ha 50-
80%, Mo cpaBHEHWIO C BOCM/IAMEHEHNEM CHI3Y, NOCKOJIbKY, KOrAa TOMIMBO BOCM/IaMeHseTcs
CHUM3Y, MOXeT bbITb HeAOCTaTOK KMCIOPOAa W, CnefoBaTe/lbHO, HeMosHoe cropaHue, B TO
BpeMs Kak TemrepaTtypa MnaMeHu M3HavalbHO CHUXAeTCs OT bpeBeH, Nexallux nosepx
orHst (Nussbaumer et al., 2008/2). Ecnn ncnonb3yeTtcs of4HOCTyNneHYaTas TonavBHas kamepa,
1 TONAMBHAaA KaMmepa 3anojHAeTcs AepeBsaHHbIMU bpeBHamu 6onee Yem Ha 50%, BbIGPOCHI
TY MoryT 6bITb B 5-10 pa3 60/bLLe MO CPaBHEHWIO C UAeanbHbIMU YCNOBUSIMU, TOTAa Kak ANst
ABYXCTYMEHYaTbIX TOMIUBHbIX KaMmep MpPOV3BOAUTENbHOCTb HaMHoro aydwe (Nussbaumer
etal., 2008/2).

- Bo3peiicTBMe TemnepaTypbl OrHs: Kak npaBwuio, YeM Bbille TeMmrepaTypa, TeM HUXe
BbIGPOCHI. Kak yrnoM1Hanoch Bblille, BbIGPOCHI MOTYT 6biTb OYeHb BbICOKMMY, KOFAa OrOHb
6o/bLUe He ABMSETC AOCTAaTOYHO TOPSIUMM, YTO6bI BbIMYLLEHHbIE NETYYME KOMMOHEHTbI
CMOHTaHHO 3aropanvicb W Cropaau, HO BCe elle AOCTaTOYHO XapKo, YTO6bl CKOPOCTb
BbICBOBOX/EHVIS 3TUX KOMMOHEHTOB 13 TOMAVBa 6bina MO-NpexHeMy Bbicoka. TemnepaTtypa
OrHS YaCTUYHO OMPEAEnsieTcs TUMOM YCTPOMCTBA, HO Ha HEro Takke OKasblBaloT BAUsHME
ycnosus skcnnyataumu. Jllo6as npakTuka, KoTopasi yMeHbLUaeT TemrepaTtypy OrHs Hixe
TeMnepaTypbl, HEO6X0ANMOI ANt CAMOBO3rOPaHWs IETYUMX KOMMOHEHTOB, IM60 NPUBOAS K
MECTHbIM «XOMIOAHBIM 30HaM», NNM60 K 60/see XON0AHOMY OFHIO B LeJIOM (Hanpumep,
MO3BOJISIS OTHIO CIMLLKOM PacrpoCTPaHNTLCS) MOXET YBEINUNTL BbIGPOCHI HA MOPSAKM

- Copep>xaHue Bnarm B Tonnumee: (akTOpOM, KOTOPbI paccmaTpuBaeTcs B paboumx
YCNOBUSIX, SBNSIETCA COjepXaHue Bnarn B JpeBecnHe. Bbicokoe coaepxaHve Bnarv
(HanpumMep, Bbie 20%) 3Ha4YUTENBHO MPOAANT a3y 3amycka, Tak Kak MCnapeHve Baaru
MOXeT MoAAepPXMBaTb TemrepaTypy OrHs C/AWLLIKOM HU3KOe, 4YTOBbl MOMHOCTBIO CKeuyb
BbICBOOOAVBLUMECSA NeTy4Yne CMOINCTbIe KOMMOHEeHTLI. MicnapeHuve Bnaruv, NpucyTcTytoLLelt
B TOM/IMBe, Takxke CMocobCTByeT MapoBOl Jecopbumy CMOAUCTBIX KOMMOHEHTOB W©3
ApeBecuHbl. MNapoBas gecopbuus MPUBOAUT K YBEIMYEHWIO BbIMycKa 3TUX KOMMOHEHTOB 1 B
coyeTaHUM ¢ 6oniee XONOAHBIM OFHEM MPUBOAUT Takxke K 3Ha4MTeNbHO 6osiee BbICOKUM
Bbl6pocam (Simoneit, 2002).

SpdeKkT onmMcaHHbLIX Bbille CNOCO6OB 3KCMayaTaLyn OCOBEHHO 3HauuTeNeH AN HeboNbLINX
npunbopos (Hanpumep, Huxe 50 KBTT), Ans KOTOPbIX CMOAWUCTLIA W APYroi NoNyneTyunin matepuan
AOMUHVPYeT B BbI6pOCax TBepAbIx YacTuL,. B 6onee KpymHbIX yCTPOMCTBaX TeMnepaTtypa OrHs 4acto
3HaUUTENIbHO Bbille, MO3TOMY 3T KOMMOHEHTHI, BbiMyLLE€HHbIe 13 TOMANBA, MONHOCTLIO CropatoT B
nobom cnyyae. Kpome TOro, nogava BO3Jyxa 3HAUMTENbHO OMTVMWU3MPOBAHA MO CPABHEHWIO C
06bIYHBIMU ManbiMK NpubopamMn, a AbIMOBbIE rasbl Jlydlle CMELUVBAOTCA W3-3a 6onee BbICOKOW
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TYPOYNEHTHOCTN NAaMeHW, YTO NPejOTBPALLAET BbIXO/ OXNaXAAeMbIX YaCTUYHO CrOPeBLUNX YacTei
AbIMOBOrO rasa. OroHb 06bI4HO perynimpyeTcs CKOpOCTbIO MoAaumM TONANBA, @ He NoJaun KMCIopoja.
B 6onee KpymHbIX YCTPOWMCTBaX BbIGPOCHI TBEPABIX YaCTWL, B pesynbTaTe CyCMeH3UW 30/bl U3-3a
60ee BbICOKOW TYPOYNeHTHOCTW MAaMeHUN (Y4TO OBLIYHO He MPOUCXOANT B MEHbLLLNX YCTPONCTBAX)
MOryT MpeBbilaTe BbIGPOCH M3-3a BbIOpOCa YaCTUYHO CropeBLUMX WAW HECropeBLUMX NEeTyunx
KOMMOHEHTOB M3 Tonaumea. Ans 3Tux 6onee KpynHbIX NpuBopoB MHOTME M3 OMMCaHHbIX Bbllle
ycnoBuii paboTbl MOryT MMeTb ropasAo MeHbLUMA 3$PeKT unn Aaxe MMeTb MPOTUBOMOOXKHbIN
a¢dekT (Hanpumep, BAAXHOCTb Tonamea). Hanpumep, US EPA (1989) coobLuaeT, YTo yMeHbLUeHne
BNIaXHOCTU ApeBeCcVHbl yBeAnymnBaeT K03dPULMEHT BbIOBPOCOB TBEPALIX YacTuL. Takxe B rnase US
EPA AP42 o0 oOKMraHum ApeBecHbIX OTXOAOB B KOTNaxX coobLiaeTcs o 6onee BbICOKOM 3HaueHWUU
BbIOPOCOB PUABLTPYEMBIX YacTUL, U3 CyXOil, MO CPaBHeHWO C BNaxHOW ApesecuHon (17,5% ans
OKBUY, 19,5% ana THio 1 25% ans TY25). BepoAaTHO, 3TO CBA3aHO C TeMm, YTO, eCn BoAbl 60/bLue, TO
MeHbLLEe JpeBecuHbl Ha KUI0rPaMMm TOMINBA, YTO MPUBOAWT , MPU OAMHAKOBBIX YCIOBUSIX OKUTaHNS,
K BblpaboTke MeHbLUEero Yncna TH Ha Kunorpamm CKMraemoit ApeBecyHbl.

Euje o4HO BaxHOe 3ameuaHme COCTOUT B TOM, YTO Meun, KOTOpbIe UCMO/Ib30BaNUCE B TeUYeHne
HEeCKONbKWX NeT, BblAenstoT bonbLue YacTul, Yem HoBble neyn. SINTEF Energy Research (Seljeskog et
al., 2013) coobLuaeT, YTo UCMbITaHWA APOBSAHbIX Neyell B HopBernmn nokasanu, Y4To B 3aBUCUMOCTLN OT
KayecTBa KaXoro KOHKPeTHOro Tuna neyn 1 Kaxzaoro KOHKPETHOro TEXHUYECKOro pelleHns neyu,
HOPMaNbHOe MCNONb30BaHWE B TeYeHMe HECKONLKNX N1eT MOXET MPUBECTU K YBENNYEHUIO YyTeuKn
BO3/yxa C MPUCYLLVM pe3y/sbTaToM 60/iee BbICOK/X BbIOPOCOB HacTULL. YTeuka 03HayaeT, 4To BO3ayX
nonajaet B Meyb B HEMPaBWIbHOM MecCTe, a He B 30HY BXOAa BTOPUYHOIO BO3/yXa, rAe OH A0/IXKeH
CMeLIMBaTLCA C FOPAYMMM AbIMOBLIMW rasaMm W OKUraTb OCTaBLUMECH 4acTulbl. 34eCb yTeuku
OXNaXAAKT YacT! 30HbI FOPEHWA W MpeAoTBPaLLaloT MOHOE cropaHue 4Yactuil. Heobxogumbl
AaneHelilune unccnefoBaHVs A1 6osee MOAPOBHOIO  KONMYECTBEHHOrO OfpejeneHus 3Toro
BAUAHNSA.

344 Koapduyuenmeol 8bi6pocoe & 3aeuUCUMOCMU OM MeXHO/02UU 0418 CHU2aHUA meepdoii
6uomaccel

B faHHOM pa3gene npegctaBneHbl KO3GPULIMEHTbI BbIBPOCOB ANt OKUraHUs TBepAO bruomaccsl B 4
pasHbIX KaTeropusix TUMOB YCTPOMCTB. OHWM COOTBETCTBYIOT pacrpejeneHuto no Tunam yCTPOCTB,
npeactaBneHHoMy B pasgene 3.4.2. [lna KOTNOB KO3QOULMEHTbI pasjeneHns TUMoB YCTPOWCTB
pasnnyaloT KOTAbl C aBTOMAaTU4YeCKOW W py4qHOl nogauyeit TonnvBa. [laHHOe pasjeneHvie He
npeACTaBneHo B Tabnmuax ko3deuLMeHTOB BbIGPOCOB.

BaxxHoe 3ameuaHWe COCTOMT B TOM, YTO 3Ta MeTOAONOrMs YpoBHA 2 obecrnieumBaeT ABa Habopa
Ko3¢pPuLMeHTOB BLIGPOCOB ANst YacTuL, (OKBY, TH10 1 TH2:5) B 3aBUCUMOCTM OT TOrO, BKNHOUEHBI /1
VNN HET KOHJEeHCMPpYeMble YacTuLbl, YTO B CBOK O4Yepelb 3aBUCUT OT WCMOJ/Ib3yeMOW MeToAWKM
n3mepeHust (Nussbaumer et al., 2008 / 1):

1. Tonbko TBepAble YacTULbl: 3TO OTHOCUTCS K OT6OPY YacTUL, Ha HarpeToM GUAbLTPe Yepes 30HA 13
Hepa36aBNeHHOro AbIMOBOTO rasa B AbIMOBOI Tpy6e Mpu ¢MKCMPOBaHHOM TemnepaTtype rasa.
Wcnonb3ys aToT MeTog, MM, 06pa3oBaHHbI 33 CHET OXNaXAEHUS U PaCLLIMPEHUS TOPSUUX 4bIMOBbIX
rasoB (KOHAeHcMpyemas ¢ppakuus), He yunTbiBaeTCs.

1. Tonbko TBepAble HacTWLbl: 3TO OTHOCUTCS K OTBOPY YacTuL, Ha HarpeTom $unbTpe Yepes
30H4 W3 HepasbaBleHHOro AbIMOBOrO rasa B /JbIMOBOW Tpy6e npu ¢uKcMpoBaHHOM
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TemnepaType rasa. Vcnonbsys 3ToT MeTof, TY, obpasyolimecs 3a cyeT OxNaxAeHWus u
pa36aB/ieHst FopsiUMX AbIMOBbIX Fa30B (KOHAEHCUpyeMash ppakLust), He yUMTbIBaeTCs.

2. O6LyMe YacTULbl: 3TO OTHOCUTCSA K OTOOPY PUALTPYEMBIX HaCTUL, B CMECUTENBEHOM TOHHene
C Temnepatypoii dunbTpa-gepxatens <35 ° C (Hanpumep, HopBexckuii ctaHaapT NS 3058-
2). W3-3a oxnaxaeHus W pasbaBneHus KOHAEHCUpyeMblid opraHudeckuii maTtepuvan B
ropsiyem AbIMOBOM rase KOHAeHcuMpyeTcs Ha ¢unbTpe. MosTomy, Korga TH nsmepstoTcs ¢
MCMOb30BaHNEM 3TOr0 MeTOAa, BKIOUAKTCH Kak GUAbTPyeMble, Tak U KOHAEHCUpyeMble
T.

Cnepyet oTMETUTb, UTO A1A YY Takxke npeaycMoTpeHbl Ase dpakumm, nockonbky gons YY B THzs
CUNBbHO 3aBUCUT OT METOAA M3MepeHVs, NCrosib3yeMoro 414 THzs (YY, Kak npasBuio, OTCyTCTBYeT B
KOHAeHCMpyeMoi dppakLmn).

[na oTYeTHOCTW CiejyeT MCMO/Mb30BaTb TONIbKO BbIGpPOCbl TY Ha OCHOBe O6LWMX YacTuy Wauv
BbI6POCOB TY Ha OCHOBe TBEPAbIX YacTul. MoolpsieTcs nocnefoBaTesibHas OTYETHOCTb Mo TY,
OCHOBaHHasi Ha OAHOM U3 ABYX MoAXoAoB. CnejyeT YeTko ykasaTb B IHGOpMaLMOHHOM foknaje o
KagacTpe Bblbpocos (MAK), 4To npeacTaBAAlOT CObON coobLiaemble BbIOPOChI, 06LLMe YacTULbl AN
TONBKO TBEPZAbIE YacTULbI.

KamuHbl

[JaHHbIli pa3gen npeactaBaseT Ko3GULMEHTb! BbIGPOCOB MO YMONYAHWNIO AR CKUMaHWS ApeBeCcUHbI
B KaMWHax. JaHHble K03$pPULMEHTbI BbIBPOCOB HAMOMUHAIOT KOIPOULMEHTBI ANS TPAAULIMOHHbBIX
(OTKPbITbIX) KaMUHOB. A5 6onee 3GPeKTUBHBIX 3aKPbITbIX KAMVHOB, PeKOMEHZAYeTCs 1CMo/b30BaTb
K03$PULMEHTbI BbIOPOCOB AN BbICOKO3GPEeKTMBHLIX Neyvelt (Tabnuua 3.41).

Ta6nuua 3-39 KoadpouumeHTbl BbIGPOCOB YPOBHA 2 ANs KaTeropum mctouHmka 1.A.4.b.i,
OTKPbITbIE APOBsIHbIE KAMUHBI 4

Koadpod Tbl BbIGPOCOB YPOBHA 2
Kog |Ha33aHme
Kareropua ncrounnka HO 1.A4.b.i | BbITOBbIE YCTAaHOBKMN
Tonauso JpesecuHa
WH3B (ecnn npumeHnmo) 020205 KommyHanbHo-6bITOBOM cekTop — [pouee obopypoBaHue (neyu, KamuHbl,
nanThl...)
TeXHOIlOrVIM/MeTOAMKM OTKprTbIE KaMWHbI
Peri y HeT A
T ] cl HeT AaHHbIX
3ar n
He
He
3arpasHuTenn E, 95% posepur. Ccbinkun
WHTepBan
NOx 50 /T oK 30 150 [Pettersson etal. (2011)"
co 4000  |r/TAx 1000 10000 |Goncalves et al. (2012)
HM/I0C 600 r/TOx 20 3000 (Pettersson et al. (2011) un
McDonald et al. (2000)
SOx 11 /T 8 40 US EPA (1996)
NH3 74 /T 37 148 Roe et al. (2004)
OKBM (06wwme yacTnubl) 880 |r/TOx 440 1760 | Alves etal. (2011)?
THi0 (06wwme wacTuupl) 840  [r/rix 420 1680 | Alves etal. (2011) 2
T42s (06lme yacTupl) 820 |r/TAx 410 1640 | Alves etal. (2011)2
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YY (ocHoBaHO Ha  06WMX 7 % oT TY2s 2 18 Alves et al (2011),
yactmuax) Goncalves et al. (2011),
Fernandes et al. (2011),
Bolling et al. (2009), Fine et
al. (2002), Kupiainen &
Klimont (2004)

OKBY  (tonbko  Teepable| 270  |r/TIx 135 540 |Denier van der Gon et al.

yacTuubl) (2015) npumeHeHo K Alves
etal. (2011)?

TY10 (Tonbko Teepaple| 260  [r/TAx 130 520 |Denier van der Gon et al.

yacTmubl) (2015) npumeHeHo k Alves
etal. (2011)9

T4 25 (tonbko  Teepable| 240 |r/TOx 120 480 Denier van der Gon et al.

yacTmubl) (2015) npumeHeHo k Alves
etal. (2011)%

YY(ocHoBaHO ~ TONBKO  Ha 24 % oT THy5 7 60 Denier van der Gon et al.

TBEPABIX YacTULAX) (2015) npumMeHeHo k  Alves

et al. (2011), Goncalves et
al. (2011), Fernandes et al.
(2011), Belling et al. (2009),
Fine et al. (2002), Kupiainen
& Klimont (2004)®

Pb 27 mr/ T 0.5 118 [Hedberg et al. (2002),
Tissari et al. (2007) ,
Struschka et al. (2008),
Lamberg et al. (2011)

Cd 13 mr/TOx 0.5 87 Hedberg et al. (2002),
Struschka et al. (2008),
Lamberg et al. (2011)

Hg 0.56 |mr/Tox 0.2 1 Struschka et al. (2008)

As 0.19  |mr/TAx 0.05 12 Struschka et al. (2008)

Cr 23 mr/T LK 1 100 Hedberg et al. (2002) ,
Struschka et al. (2008)

Cu 6 mr/TOx 4 89 Hedberg et al. (2002),

Tissari et al. (2007) ,
Struschka et al. (2008),
Lamberg et al. (2011)

Ni 2 mr/TOx 0.5 16 Hedberg et al. (2002),
Struschka et al. (2008),
Lamberg et al. (2011)

Se 0.5 mr/TIx 0.25 1.1 Hedberg et al. (2002)

Zn 512 |mr/Tox 80 1300 |Hedberg et al. (2002),
Tissari et al. (2007) |,
Struschka et al. (2008),
Lamberg et al. (2011)

nXx6 0.06 | mkr/TOx 0.006 0.6 Hedman et al. (2006) ?
nxan/e 800 |Hrl-TEQ/TAx 20 5000 |[Glasius et al. (2005);
Hedman et al. (2006);
Hibner et al. (2005)"

BeHso(a)nmpeH 121 mr/T O 12 1210 |Goncalves et al. (2012); Tissari
Benso(b)dnyopaHTeH 111 mr/T Ok 1 1110 |etal (2007); Hedbergetal.
Eerolkdyoparnes 42 [worin 4| e ey paurud et
Whaeno(1,2,3-cd)nupen 7 mr/Tix 7 710 al. (2006); Johansson et al.

(2003); Lamberg et al. (2011)
X6 5 mKr/TK 30 150 Sycetal. (2011)
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

1) MpUHUMaeTCA PaBHBIM TPAAULMOHHBIM OBbIYHBIM NeYam

2)  TYio oueHuBaeTcs Kak 95 % ot OKBY, THzs oueHnBaeTca kak 93 % ot OKBY. ®pakuum TY B3ATbI U3 Boman et al. (2011),
Pettersson et al. (2011) u 6a3bl aaHHbIX TNO CEPMEIP.

3)  MNprHMMaeTcs paBHbIM 06bIYHBIM KOT/IaM

4)  Ecnm B cCbiiKe YKa3biBaeTcA KOaGOULMEHT BbIBPOCA B I/Kr CyXoii ApeBecuHbl, KO3GOULMEHTbI BbIBPOCOB BblAK NepecynTaHb!
B /T Ha ocHoBe HTC, yKa3aHHbIX B Ka4oM ccbinke. Ecam HTC He yKasbiBaeTca B cCblike, 6epyTca caeayolme 3HaYeHun:
18 MIsK/Kr ana aepesaHHbIX 6peseH 1 19 MIK/Kr Ana ApeBecHbIX rpaHys.

5)  KoadpduumeHTbl BbIGPOCOB ANA TBEPABIX HaCTUL, PacCUUTLIBAIOTCA OT KO3GPULMEHTOB BbIBPOCOB OBLMX YaCTML, NPUMEHAR
OTHOWeHMe Ko3hPULMeHTOB BbIBPOCOB Ans TBepabix/o6lwmx yacTuy, , ykasaHHbix 8 Denier van der Gon et al. (2015).
4y, T410 1 OKBY paccunTbiBalOTCA , OCHOBbLIBAACh Ha MPEANONOXEHWUN, YTO KOHAeHCMpyeMble dpakuum
coAiepxart TONbKO YacTuLbl <2.5MKM 1 He cogepxat Yy

Meun

B 3Tom pasgene npuBejeHbl KO3GOMLMEHTbI BbLIGPOCOB MO YMOMYaHUIO AN ApPEeBecuHbl (1
aHaNOTNYHBIX APEBECHBIX OTXOAOB), CKMUraemblX B mevax. MpeAcTaBneHHble 3jecb K03hPULMEHTbI
BbIGPOCOB 06eCreyrBatloT CpefHee 3HaUYeHne A5 TUMMYHO dpakLmmn TBEPAO 61MoMacchl.

Pa3nnuatot pasHble neyu:
e O6blYHble neyun
e BbicoKO3dPeKTUBHbIE Neyn
e YcoBepLUeHCTBOBaHHbIE / 3KOMapKMPOBaHHbIe Neyn 1 KOT/bl
e 37K 3 TMNa neyeit onuncaHel 6onee NogpobHo B pasgene 2.2.1.

PasgeneHve mexay 06bl4HBLIMY, BbICOKOIGPEKTUBHBLIMU W 3KOMAPKMPOBAHHBLIMY MeYamMu JOKHO
NPON3BOAUTBCS HA OCHOBE KOHKPETHOWM CTpaHbl. B PyKoBOACTBE He COAEPXMUTCA KOHKPETHOW
MHPOPMaLMM Ha YpOBHe CTpaHbl AN 3TOro pasgeneHvs. Kak npaswio, npeanonaraertcs, 4To
B6ONBbLUNHCTBO Meveld B EBpone no-npexHemy SBASIOTCA OObIYHBIMY, YUUTbIBask OTHOCUTENbHO
ANVITENbHBIA CPOK CAyxbbl neveil. OAHAKO B HEKOTOPbIX €BPOMencKux pernoHax, ocobeHHO B
FepMaHMM 1 B CKaHAMHABCKMX CTPaHax, 3HauyuTeNnbHas 4acTb Meyeil, ckopee BCEro, CXOf4Ha C
3KOMapKMPOBaHHbLIMW MevaMu C COOTBETCTBYHOLUMMUN KOdPdULMeHTaMN BbIGpPOCoB. Hanpumep, B
JlaHnn HoBble Meyn AO/KHbI COOTBETCTBOBAaTb CTPOrMM MpaBwunam. Ha eBponerickom ypoBHe
[lnpekTBa «3KOAM3aMH» BK/IOYAET KOHKpPETHble 3/eMeHTbl, HarpaB/ieHHble B 3HaUNTeNbHOW
CTeneHV Ha BbIGPOCHI TBEPAbIX YacTUL, M3 APOBSAHbLIX Meyeld, HO 3TO 3aKOHOAATenbCTBO 6yAeT
BBeAEHO B JeicTBre Tonbko B 2022 rogy.

Ecnn I/IHq)OpMaLI,I/Iﬂ O pasjeneHnn Mexay pasimyHbiMn TMnaMmn nevei OTCYTCTBYET, C/ieflyeT CHnTaTb
BCe neyu 06bIYHbIMU NeYamu.

KoapduLpmeHTbI BLIGPOCOB ANt KOTNIOB / Neyeli , NCNO/b3YIOLLMX TOMANBHbIE FPaHy/bl, MPUBEAEHb! B
pasgene « KoT/bl Ha HAVBWAYanbHOe AOMOX03a/CTBO» B TabnuLe 3.44.
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6nuua 3-40 KoadpouumeHTbl BbIGPOCOB YPOBHA 2 ANs KaTeropym mctouHmka 1.A.4.b.i,
O6blUHbIE MNeyn, UCnoNb3ylLWMe ApPeBeCMHY W aHaNorudHble ApeBecHble

oTxoAab1>

Tbl BbIGPOCOB YpoBHA 2

Kopg

|Hassam4e

Kareropusa ucrounmka HO

1.A4.b.i

| BbiTOBbIE YCTaHOBKN

Tonauso

J[lpeBecyHa 1 aHaNornyHble ApeBecHble OTXOAbl

WH3B (ecnu npumeHnmo) 020205 KommyHanbHO-6bITOBOI cekTop — [lpoyee obopyAoBaHue (Meun, KamuHbl,
nauThl...)

TexHonorum/meToamnkn MNeun

Per NIbHbIE Y HeT [

T um HeT aaHHbIX

3arpAsHeHuin

He npumenserca

He oueHeHo

3arpasHuTens E, 95% posepurt. Ccbinkn

WHTepBan

NOx 50 r/T oK 30 150 [Pettersson et al. (2011)

co 4000 |r/TOx 1000 10000 [Pettersson et al. (2011) n
Goncalves et al. (2012)

HMm0C 600 |r/TAx 20 3000 |Pettersson et al. (2011)

SOx 11 r/TOx 8 40 US EPA (1996)

NH3 70 /T 35 140 Roe et al. (2004)

OKBY (06Lme yacTuupi) 800 |r/TAx 400 1600 | Alves et al. (2011) v Glasius
etal. (2005) "

TH10 (06wime uacTuubl) 760 /T 380 1520 | Alves et al. (2011) n Glasius
etal. (2005) "

T42s (0bwwme yactuubl) 740  |r/TOx 370 1480 |Alves et al. (2011) v Glasius
etal. (2005) "

YY  (ocHoBaHO Ha  0Bwmx 10 % oT TY55 2 20 Alves et al (2011),

yactuuax) Goncalves et al. (2011),
Fernandes et al. (2011),
Bolling et al. (2009), US EPA
SPECIATE (2002), Rau (1989)

OKBY (Tonbko TBEpAble 200 r/TOx 100 400

4acTuLbl)

TY10 (TonbKo TBepAble 160 /T O 80 320

4acTULbl)

T4 25 (Tonbko  TBEpAblE 140 /T O 70 280

YacTULbl)

YY(ocHoBaHO TONbKO Ha 53 % oT TY, 5 11 100

TBEPAbIX HaCTULLAX)

Pb 27 mr/TOx 0.5 118 Hedberg et al. (2002),
Tissari et al. (2007) ,
Struschka et al. (2008),
Lamberg et al. (2011)

Cd 13 mr/T L 0.5 87 Hedberg et al. (2002),
Struschka et al. (2008),
Lamberg et al. (2011)

Hg 0.56 |mr/Tox 0.2 1 Struschka et al. (2008)

As 0.19 |mr/TOx 0.05 12 Struschka et al. (2008)

Cr 23 mr/F 1 100 Hedberg et al. (2002) ,
Struschka et al. (2008)

Cu 6 mr/TOx 4 89 Hedberg et al. (2002),
Tissari et al. (2007) |,
Struschka et al. (2008),
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1.A.5.a

Manoe cxuraHue

Lamberg et al. (2011)
Ni 2 mr/TOx 0.5 16 Hedberg et al. (2002),
Struschka et al. (2008),
Lamberg et al. (2011)
Se 0.5 mr/ LK 0.25 1.1 Hedberg et al. (2002)
Zn 512 |mr/Tox 80 1300 |Hedberg et al. (2002),
Tissari et al. (2007) ,
Struschka et al. (2008),
Lamberg et al. (2011)
nx6 0.06 | Mmkr/Tox 0.006 0.6 Hedman et al. (2006) 2
nxaa/® 800 |Hrl-TEQ/TAx 20 5000 |Glasius et al. (2005);
Hedman et al. (2006);
Hubner et al. (2005)
BeH3o(a)nupeH 121 mr/T O 12 1210 |Goncalves et al. (2012); Tissari
Benso(b)dnyopaHTeH 111 mr/T Ok 11 1110 |et al. (2007); Hedberg Iet al.
2002); Pettersson et al. (2011);
Berzo(klayopanten 42 /T 4 420 Eslasiu)s et al. (2005); Paufrud ei
Wrpeno(1,2,3-cd)nupen 7 mr/Tix 7 710 al. (2006); Johansson et al.
(2003); Lamberg et al. (2011)
X6 5 MKr/T K 0.1 30 Syc et al. (2011)
1) TYio oueHuBaeTca Kak 95 % oT OKBY, THas oueHnBaeTca Kak 93 % ot OKBY. ®pakuumn TY B3aTI U3 Boman et al. (2011),

Pettersson et al. (2011) u 6a3bl gaHHbIx TNO CEPMEIP.

2)
3)

Mp1HUMaeTCcA paBHbIM 06bIYHBIM KOTNIaM

ECAu B CCbi/IKe YKa3biBaeTCcA Ko3ddULMEHT BbIBPOCa B /KT CyXoit ApeBecUHbl, KO3bdULMEHTbI BbIBPOCOB BblAM NepecynTaHbl

8 /T Ha ocHoBe HTC, yKa3aHHbIX B KaA0M ccbinke. Ecam HTC He yKasblBaeTca B cCblike, 6epyTcs Ceaylolme 3HaYeHun:
18 MIsK/Kr Ans aepeBaHHbIX 6peseH U 19 MIK/Kr Ana ApeBecHbIX rpaHys.

KoadduumneHTbl BbIGPOCOB ANA TBEPABIX YACTUL, PACCUMTLIBAIOTCA OT KOIPPULMEHTOB BbIGPOCOB OBLIMX YACTUL, NPUMEHARA

OTHOWeHWe KO3bdULMEHTOB BbIGPOCOB ANsA TBEPAbIX/0BWMX YacTUy, , yKasaHHbIX B Denier van der Gon et al. (2015).
4y, TY10 n OKBY paccunTbIBatOTCS , OCHOBbLIBAasACh Ha MPEAMNONOXEHUN, YTO KOHAEHCMpyeMble ppakLmn
coAepxart ToNbKO YacTuLbl <2.5MKM 1 He cogepxat Yy

Ta6nuua 3-41

Bbicoko3¢$peKTMBHbIE NeUu, UCNonb3yoLmne gpeBecuHy

Kosa¢pdpunumeHTbl BbiGpoca YpoBHA 2 Ans KaTteropym uctouHmka 1.A.4.b.i,

KoadpduumeHnTnbl BbIGpOCcOB YpoBHA 2

Kog |HaaBaHv1e
Kareropusa ucrouHnka HO 1.A.4.b.i | BbITOBbIE YCTAHOBKMN
Tonauso [pesecunHa
WH3B (ecan ) 020205 IKOMMyHaano»GblmBoﬁ cekTop — Mpoyee obopyLoBaHue (neyun, KaMUHbI, MANTbI...)
TexHonormm/meToamnku BbICOKO3dEKTUBHbIE Neyn
Per y HeT [
T (1] HeT aaHHbIX
3arpAsHeHnn
He Tca
He oueHeHo
3arpasHuTenb 3HaueHue EanHULbI 95% posepur. Ccbinkun

WHTepBan

NOx 80 r/TOx 30 150 |Pettersson etal. (2011)"
co 4000 |r/TOx 500 10000 (Johansson et al. (2003) 2
HMN0C 350 |r/TOx 100 2000 [Johansson et al. (2004) 2
SOx 11 r/TOx 8 40 US EPA (1996b)
NH3 37 |f/rox 18 74 |Roe et al. (2004) ¥
OKBY (06wwme yacTuubl) 400 |r/rOx 200 800 |Glasius et al. (2005) 49
TY10 (06Wime yacTuubl) 380 |r/TOx 290 760 |Glasius et al. (2005) 99
TH25 (06uwme yacTuubl) 370 /T 285 740 |Glasius et al. (2005) 9
YY  (ocHoBaHO Ha  0Bwmx 16 % oT TYy5 5 30 Kupiainen & Klimont (2007) 2
YacTuuax)
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1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

OKBY  (tonbko  Teepable| 170  |r/TAx 85 340 |Denier van der Gon et al. (2015)

vacTubl) npumMeHeHo K Glasius et al.(2005) 49
7)

T4 (tonbko Teepaple| 150  [r/TAx 75 300 |Denier van der Gon et al. (2015)

HacTubl) npumMeHeHo K Glasius et al.(2005) 49
7

TY 25 (Tonbko Teepable| 140 |r/TAx 70 280 |Denier van der Gon et al. (2015)

HacTubl) npviMeHeHo Kk Glasius et al.(2005) 4 %
7

YY(ocHoBaHO ~ TOMbKO  Ha 43 % oT TY55 13 79 Denier van der Gon et al. (2015)

TBEP/ABIX YacTMLaX) npumeHeHo Kk  Kupiainen  and
Klimont 27

Pb 27 mr/TOx 0.5 118 Hedberg et al. (2002), Tissari et al.
(2007) , Struschka et al. (2008),
Lamberg et al. (2011)

Cd 13 mr/F 0.5 87 Hedberg et al. (2002), Struschka et
al. (2008), Lamberg et al. (2011)

Hg 0.56  |mr/TOx 0.2 1 Struschka et al. (2008)

As 0.19 |mr/TOx 0.05 12 Struschka et al. (2008)

Cr 23 mr/TOx 1 100 Hedberg et al. (2002) , Struschka et
al. (2008)

Cu 6 mr/T L 4 89 Hedberg et al. (2002), Tissari et al.
(2007) , Struschka et al. (2008),
Lamberg et al. (2011)

Ni 2 mr/T L 0.5 16 Hedberg et al. (2002), Struschka et
al. (2008), Lamberg et al. (2011)

Se 0.5 mr/Tx 0.25 1.1 Hedberg et al. (2002)

Zn 512 mr/T L 80 1300 |Hedberg et al. (2002), Tissari et al.
(2007) , Struschka et al. (2008),
Lamberg et al. (2011)

nXx6 0.03 | mkr/TOx 0.003 0.3 Hedman et al. (2006)

nxaa/¢ 250 Hr I-TEQ/ Tk 20 2600 |[Hedman et al. (2006)

Benso(a)nupeH 121 mr/T Lk 12 1210 |Goncalves et al. (2012); Tissari et al.

Benso(b)dnyopaHTeH 111 [mr/TOx 11 1110 |(2007);

Benso(k)dnyopaHteH 42 mr/Tox 4 420 Hedberg et al. (2002); Pettersson et

MHaeHo(1,2,3-cd)nupeH 71 mr/T O 7 710 al. (2011); Glasius et al. (2005);
Paulrud et al. (2006); Johansson et al.
(2003); Lamberg et al. (2011)

X6 5 mKr/ T 0.1 30 Syc etal. (2011)

1)  MNprHUMaeTCs paBHbIM 0BbIYHLIM MeYam
2) TpuvHUMaeTCs paBHbIM 0BbIYHLIM KOTNaM

3) CumTaeTcsa C HU3KUMU Bblbpocamum

4)  [poBsiHble neun <3 net.

5) TYyo oueHuBaetcsa kak 95 % ot OKBY, TH, 5 oueHnBaeTcs kak 93 % ot OKBY. ®pakuyum TY B3sThl U3 Boman
etal. (2011), Pettersson et al. (2011) n 6a3bl gaHHbIX TNO CEPMEIP
6) Ecnn B ccbinke ykasbiBaeTcs Ko3dULMeHT BbIbpoca B /K Cyxoli ApeBecuHbl, Ko3GGpULMeHTb BbIGPOCOB
66N nepecunTaHbl B I/Ix Ha ocHoBe HTC, ykasaHHbIX B Kaxzaon cceinke. Ecnm HTC He ykasbiBaeTcs B
ccblnke, 6epyTcst cnegytolime 3HadveHus: 18 MAX/Kr Ana fepeBsHHbIX 6peBeH 1 19 MIX/Kr Ana ApeBecHbIX

rpaHyn.

7) KoapduumeHTbl BLIBPOCOB ANA TBEPAbIX YacCTUL, PacCUUTLIBAKOTCA OT KOIGPUUMEHTOB BLIGPOCOB OBLLMX
4acTUL, NPUMeHAs OTHOLWeHVEe KO3GOMUMEHTOB BbIBPOCOB ANA TBEPABIX/OBLMX YaCTUL , YKa3aHHbIX B
Denier van der Gon et al. (2015). 4Y, T410 1 OKBY paccumTbiBatOTCS , OCHOBBLIBAAChb Ha MPeANoNOXeHUN, YTO
KOHAeHCMpyeMble GpakLyu cogepxaT TONbKO YacThLbl <2.5MKM 1 He cogepxaT Yy
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6bnuua 3-42 KoadpouumeHTbl BbIGPOCOB YPOBHA 2 ANs KaTeropum mctouHmka 1.A.4.b.i,
YcoBepLUueHCTBOBaHHbIe/ 3KOMapKMPOBaHHbIE Neyu, UCMoNb3YLue ApeBecuHy

Koadpo Tbl BbIGPOCOB YPOBHA 2
Kog |Ha33aHMe

Kateropusa ucrousmka HO 1.A4.b.i |EbITOBbIe YCTaHOBKM

Tonauso JpesecuHa

WH3B (ecnu ) 020205 |KOMMyHaano-6r,|Tosoﬁ cekTop — Mpoyee 06opy0BaHMe (NeYn, KAMUHBI, NUTHI...)

TEXHOAOFMM/METOAMKM yCOBepLLIEHCTEOBaHHbIE /3KDMapKMpOBaHHbIE neyun

rer /IbHbIE Y HeT A;

T um HeT aaHHbIX

3arpasHeHni

He ng Tca

He oueHeHo

3arpasHutens 3HaueHue EanHuybl 95% posepur. CcbIIKn

WHTepBan

NOx 95 r/T oK 50 150 |Pettersson etal. (2011)

CO 2000 [r/rAx 500 5000 [Johansson et al. (2003)

HM1I0C 250 r/T Ak 20 500 (o6HoBNeHusa PykoBogcTea 2009 r.)

SO« 11 /T 8 40 US EPA (1996/2)

NH3 37 /T 18 74 Roe et al. (2004) "

OKBY (06wwme yactuubl) 100 [r/rAx 20 250 |Johansson et al.(2003); Goncalves et
al. (2010); Schmidl et al. (2011) 2

TH1o (06ime uacTuubl) 95 r/T oK 19 238 |Johansson et al.(2003); Goncalves et
al. (2010); Schmidl et al. (2011) ?

T42s (06wwme yactuubl) 93 /T 19 233 |Johansson et al.(2003); Goncalves et
al. (2010); Schmidl et al. (2011) 2

4YY  (ocHoBaHO Ha  0Bwmx 28 % oT TYy5 11 39 Goncalves et al. (2010), Fernandes et

yactmuax) al. (2011), Schmidl et al. (2011)

OKBY  (tonbko  Teepapble 54 /T 10 125 |Denier van der Gon et al. (2015)

yacTUupl) npvMeHseTca K Johansson et
al.(2003); Goncalves et al. (2010);
Schmidl et al. (2011) 4

T4 (Tonbko TBEpAble 49 /T 10 115 |Denier van der Gon et al. (2015)

vacTuupl) nprUMeHsieTcs K Johansson et
al.(2003); Goncalves et al. (2010);
Schmidl et al. (2011) 9

T4 25 (Tonbko  Teepaple| 47 /T 10 110 |Denier van der Gon et al. (2015)

yacTuupl) nprvMeHseTca K Johansson et
al.(2003); Goncalves et al. (2010);
Schmidl et al. (2011) ¥

YY¥(ocHoBaHO  TOMbKO  Ha 55 % o1 T4y 22 77 Denier van der Gon et al. (2015)

TBEPABIX YACTALAX) npumeHsetca kK Goncalves et al.
(2010), Fernandes et al. (2011),
Schmidl et al. (2011)*

Pb 27 mr/TOx 0.5 118 Hedberg et al. (2002), Tissari et al.
(2007), Struschka et al. (2008),
Lamberg et al. (2011)

Cd 13 mr/TOx 0.5 87 Hedberg et al. (2002), Struschka et
al. (2008), Lamberg et al. (2011)

Hg 0.56 |mr/Tox 0.2 1 Struschka et al. (2008)

As 0.19  [mr/TOx 0.05 12 Struschka et al. (2008)

Cr 23 mr/T L 1 100 Hedberg et al. (2002) , Struschka et
al. (2008)

Cu 6 mr/TOx 4 89 Hedberg et al. (2002), Tissari et al.
(2007), Struschka et al. (2008),
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Lamberg et al. (2011)

Ni 2 mr/TOx 0.5 16 Hedberg et al. (2002), Struschka et
al. (2008), Lamberg et al. (2011)

Se 0.5 mr/Tx 0.25 1.1 Hedberg et al. (2002)

Zn 512 mr/TOx 80 1300 |Hedberg et al. (2002), Tissari et al.

(2007), Struschka et al. (2008),
Lamberg et al. (2011)

NXB 0.007  [mkr/Tox 0.0007 0.07 |Hedman et al. (2006)

nxaa/® 100  [Hr -TEQ/TAx 30 500 [Hedman et al. (2006)

Benso(a)nupeH 10 mr/T Lk 5 20 Boman et al. (2011); Johansson et al.
BeHso(b)dnyopaHTeH 16 mr/T O 8 32 (2004)

Bexzo(k)dayopaHteH 5 mr/T O 2 10

MHaeHo(1,2,3-cd)nupeH 4 mr/TOsx 2 8

TXB 5 mKr/TK 0.1 30 Syc etal. (2011)

1) CunTaeTcs C HU3KMMM BbIbGpOCamm

2) TY10 oueHmBaeTcst kak 95 % ot OKBY, TH2.5 oueHmBaetca kak 93 % oT OKBY. ®pakuymm TY B3ATHI 13
Boman et al. (2011), Pettersson et al. (2011) n 6a3bl gaHHbIX TNO CEPMEIP

3) Ecnm B cebinke ykasbiBaeTcs KO3GULMEHT BbIGpOCa B I/KI CyXOil ApeBecuHbl, KO3GPULMEHTI BbIGPOCOB
66N nepecynTaHbl B I/IAX Ha ocHoBe HTC, ykasaHHbIX B Kaxaoi cceinke. Ecnm HTC He ykasbiBaeTcs B
ccblnke, 6epyTcst cnegytolime 3HayveHus: 18 MAX/Kr Ana fepeBsHHbIX 6peBeH 1 19 MIX/Kr Ana ApeBecHbIX
rpany”n.

4)  KoadpduumeHTbl BbIGPOCOB ANA  TBEpAbIX YacTWL, PacCUUTbIBAOTCS € pacyeToMm, uTo  dpakums
KOHAEHCVpYeMbIX YacTuL, coctaBasieT 50% cornacHo Denier van der Gon et al. (2015). 4y, T410 n OKBY
paccumnTLIBAtOTCS , OCHOBLIBasCb Ha MPEANONOXEHUN, YTO KOHAEHCMpYyemble $pakuyn coaepXKaT TONbKO
yacTuupl <2.5MKM 1 He cogepxart Yy

KoTen Ha uHaAuBMAYanbLHOE AOMOX03ACTBO (<50 KBTT)

B 3ToM pasgene npuBegeHbl KO3PPMLMEHTbI BbIOBPOCOB MO YMOAYAHWO AN KOT/IOB Ha
VHAVBWAYaNbHOE JOMOXO03ACTBO, KOTOpble OMpeAenstoTcs Kak KOT/bl C TenJ0BON MOLLHOCTbIO
MeHee 50 kBT. Eciv npoBoanTCs pasgeneHvie Mexay pyyYHoOl 1 aBTOMaTUYecKon nojayein Tonamea,
pekomeHayeTca npuMeHaTe KB ans obbluHbiX KoTnoB (Tabavua 3.43) Ana KOTNOB Ha OAHO
AOMOXO35CTBO C pyYHOl nogadeit Tonamea 1 NpuMeHsTb KB Ana neyeli Ha TOMNAMBHBIX rpaHynax
(Tabnuua 3.44) ans KOTNOB Ha WHAMBMAyanbHOe JOMOXO3SMCTBO C aBTOMAaTMYecKoin nogaden
TonAuBa.

Ta6nuua 3-43 KoadpouumeHTbl Bbi6poca YpPoBHS 2 AnA KaTeropum uctodHuka 1.A.4.b.i,
O6bluHble KOTAbl < 50 KBT, wucnonb3yowive fApeBecUHY W aHanorn4Hble
ApeBecHble 0TX0AbI®)

Koadpo Tbl BbIGPOCOB YpOBHA 2
Kog | HassaHue
Kareropusa ucrounmka HO 1A4.b.i | BbITOBbIE YCTaHOBKM
Tonauso [lpeBecunHa 1 aHanornyHble ApeBecHble 0TX0Ab!
WH3B (ecnn ) 020202 | BbITOBbIE YCTAHOBKM, YCTAaHOBKM MO CKMraHuio < 50 MBTT (KoT/ibl)
T un/merop, 06| KOT/1bl <50 KBTT
PervoHanbHble ycnosus HeT AaHHbIX
T Uu Het 4,
3arpAsHeHni
He Tca
He
3arpasHutens 3HaueHue EanHuybl 95% posepur. CcbIIKn
WHTEepBan
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NOx 80 r/T oK 30 150 Pettersson et al. (2011)

Cco 4000 |r/TOx 500 10000 [Johansson et al. (2003) "

HMNoC 350 |r/TOx 100 2000 [Johansson et al. (2004) ?

SOx 11 r/TOx 8 40 US EPA (2003)

NH3 74 /T 37 148 Roe et al. (2004)

OKBM (06wme yacTuubl) 500 |r/TOx 250 1000 |Winther (2008) 3) and Johansson et
al. (2003) 4)

TH10 (06wime yacTuubl) 480 /T 240 960 |Winther (2008) 3) and Johansson et
al. (2003) 4)

TH2s (06wwme yactuubl) 470  |r/TOx 235 940 |Winther (2008) 3) and Johansson et
al. (2003) 4)

4Y  (ocHosaHo Ha  06wmx 16 % oT T4z 5 30 Kupiainen & Klimont (2007) 5)

YacTuuax)

OKBY  (tonbko  Teepable| 170  |r/TOx 85 340 |Denier van der Gon et al. (2015)

yacTuubl) npvmeHsieTcs kK Winther (2008) 3 n
Johansson et al. (2003) ¥

T4 (Tonbko Teepaple| 150  [r/TOx 75 300 |Denier van der Gon et al. (2015)

yactiupl) npumeHseTcs kK Winther (2008) ¥ and
Johansson et al. (2003) @

TY o5 (Tonbko Teepaple| 140 |r/TAx 70 280 |Denier van der Gon et al. (2015)

vacTubl) npumMeHseTcs kK Winther (2008) 3 n
Johansson et al. (2003) @

YY(ocHoBaHo ~ To/bKO  Ha 54 % oT TYy5 17 100 |Denier van der Gon et al. (2015)

TBEPABIX YACTALAX) npvMeHseTca K Kupiainen &
Klimont (2007) ©

Pb 27 mr/T L 0.5 118 Hedberg et al. (2002), Tissari et al.
(2007) , Struschka et al. (2008),
Lamberg et al. (2011)

Cd 13 mr/T L 0.5 87 Hedberg et al. (2002), Struschka et
al. (2008), Lamberg et al. (2011)

Hg 0.56 |mr/Tox 0.2 1 Struschka et al. (2008)

As 0.19 |mr/TOx 0.05 12 Struschka et al. (2008)

Cr 23 mr/F 1 100 |Hedberg et al. (2002) , Struschka et
al. (2008)

Cu 6 mr/ T 4 89 Hedberg et al. (2002), Tissari et al.
(2007) , Struschka et al. (2008),
Lamberg et al. (2011)

Ni 2 mr/T L 0.5 16 Hedberg et al. (2002), Struschka et
al. (2008), Lamberg et al. (2011)

Se 0.5 mr/ K 0.25 1.1 Hedberg et al. (2002)

Zn 512 mr/F 80 1300 |Hedberg et al. (2002), Tissari et al.
(2007) , Struschka et al. (2008),
Lamberg et al. (2011)

Nx6 0.06 | mkr/Mx 0.006 0.6 Hedman et al. (2006)

nxan/® 550  [wrl-TEQ/TAx 20 2600 [Hedman et al. (2006); Hubner et al.
(2005)

Benso(a)nupeH 121 mr/ K 12 1210 |Goncalves et al. (2012); Tissari et al.

Benso(b)pnyopaHten 111 mr/T O 1 1110 |(2007);

Benso(k)dnyopaHteH 42 mr/Tox 4 420 Hedberg et al. (2002); Pettersson et

MHaeHo(1,2,3-cd)nupeH 71 mr/T O 7 710 al. (2011); Glasius et al. (2005);
Paulrud et al. (2006); Johansson et al.
(2003); Lamberg et al. (2011)

X6 5 mKr/TIx 0.1 30 Syc etal. (2011)

1) Cuwntaetcs, uTo 2/3 gpeBecuHbl OKUraeTcs B CTapbix KoTaax u 1/3 B HOBbIX KoTnax. OAHO BbiMajatoLee
3HaYeHne ANA CTapblX KOT/I0B He 6bI10 BKIOYEHO..
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2) [lpeanonaraeTcs, 4TO KOT/bI CTapble.

3) CuuTaetcs, uTo 2/3 ApeBecuHbl OKMUraeTcs B CTapbix KoTaax 1 1/3 B HOBbIX KoThax.  OAHO BbiNagatoLlee
3HaueHWe 4NN CTapbIX KOT/IOB He 6bI710 BKAOYEHO..

4)  T4Yyp0ueHunBaeTcs kak 95 % ot OKBY, TH, s oueHmnBaeTcs kak 93 % ot OKBY. ®pakuymmn TH B35Thl U3 Boman
etal. (2011), Pettersson et al. (2011) n 6a3bl gaHHbIX TNO CEPMEIP

5) OcHoBaHO Ha ko3$duLmeHTe BbiGpocos TH, s B 475 /X

6) Ecnn B ccbinke ykasbiBaeTcs KO3GOULMEHT BbIGpoca B I/Kr Cyxoll ApeBecuHbl, KO3$PULMEHTLI BbIGPOCOB
6b1n1 nepecynTaHbl B r/Tx Ha ocHose HTC, yka3aHHbIX B KaxAol ccbinke. Ecnm HTC He ykasbiBaeTca B
ccblike, 6epyTcs cnegytolme 3HaveHUs: 18 MAX/Kr Ans AepeBsiHHbIX 6peBeH 1 19 MX/Kr Ans ApeBecHbIX
rpaHyn.

7) Ko3¢pduuUMeHTbl BbIGPOCOB ANSt TBEPAbIX YaCTUL, PacCHUTBLIBAOTCA OT KO3GPULMEHTOB BbIGPOCOB O6LLMNX

4acTUL, NPYMEHSAS OTHOLIEHNEe KO3GGULIMEHTOB BbIGPOCOB ANA TBEPALIX/OBLIMX YaCTWL, , YKa3aHHbIX B
Denier van der Gon et al. (2015). 4Y, T410 n OKBY paccumnTbIBatOTCA , OCHOBbLIBAACh Ha MPeANONOXeHNN,

UTO KOHAEHCHpyeMble GpaKLMM COAEPXKAT TONbKO YacTULbl <2.5MKM 1 He cogepxat Yy

Ta6bnuua 3-44 KoadpouumeHTbl BbIGPOCOB YPOBHA 2 ANs KaTeropym mcrouHmka 1.A4.b.i,
Meun Ha TONAMBHBIX FPAHYIaX N KOT/Ibl, UCMOJb3YloLMEe ApeBeCcHbIe rpaHybl !

Koado bl BbIGP YpoBHsa 2
Kog |HaaBaHv1e
Kareropusa ucrousmka HO 1.A4.b.i | BbITOBbIE YCTaHOBKM
Tonauso [pesecuHa
WH3B (ecan ) 020205 IKOMMyHaano»GblmBoﬁ cekTop — Mpoyee obopyLoBaHue (neyun, KaMUHbI, MANTLI...)
Te)(HOﬂOrVIM/MeTOAVIKM Meyn 1 KoT/Ibl Ha TONIMBHBIX rpaHynax
Per y HeT [
T um HeT AaHHbIX
3arpAsHeHnn
He npumensertca
He oueHeHo
3arpasHuTens 3HayeHue EanHULbI 95% posepur. Ccbinkun
WHTepBan
HwKHWiA | BepxHuii
NOXx 80 r/T oK 50 200 |Pettersson et al. (2011)
co 300 |/ 10 2500 |Schmidl et al. (2011) u Johansson et
al. (2004)
HM0C 10 /T Ak 1 30 Johansson et al. (2004) n Boman et
al. (2011)
SO« 11 /T 8 40 US EPA (1996/2)
NH3 12 r/TOx 6 24 Roe et al. (2004)
OKBY (06wwue yactuubl) 62 r/T oK 31 124  |Denier van der Gon et al. (2015)
TY10 (06wime yacTuubl) 60 r/T oK 30 120 |Denier van der Gon et al. (2015)
T425 (06Lwme yacTuubl) 60 r/T Ak 30 120 |Denier van der Gon et al. (2015)
4y (ocHoBaHo Ha  06uwmx 15 % oT T4y 6 39 Schmidl et al. (2011)
YacTuuax)
OKBY  (tonbko  Teepable 32 /T Ak 16 64 Denier van der Gon et al. (2015)
4acTULbl)
T4 (Tonbko TBEPAblE 30 /T 15 60 Denier van der Gon et al. (2015)
4acTuLbl)
T4 25 (Tonbko  TBEpAple 30 /TR 15 60 Denier van der Gon et al. (2015)
YacTULbl)
YY(ocHoBaHO ~ TOMbKO  Ha 30 % oT TY>5 12 78 Denier van der Gon et al. (2015)
TBEPAbIX HACTULLAX) npumeHsetca K Schmidl et al. (2011)
Pb 27 mr/TOx 0.5 118 Hedberg et al. (2002), Tissari et al.
(2007), Struschka et al. (2008),
Lamberg et al. (2011)
Cd 13 mr/TOx 0.5 87 Hedberg et al. (2002), Struschka et
al. (2008), Lamberg et al. (2011)
Hg 0.56  |mr/TOx 0.2 1 Struschka et al. (2008)
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As 0.19 |mr/TOx 0.05 12 Struschka et al. (2008)

Cr 23 mr/TOx 1 100 |Hedberg et al. (2002) , Struschka et
al. (2008)

Cu 6 mr/TOx 4 89 Hedberg et al. (2002), Tissari et al.

(2007), Struschka et al. (2008),
Lamberg et al. (2011)

Ni 2 mr/TOx 0.5 16 Hedberg et al. (2002), Struschka et
al. (2008), Lamberg et al. (2011)

Se 0.5 mr/T 0.25 1.1 Hedberg et al. (2002)

Zn 512 |mr/rhx 80 1300 |Hedberg et al. (2002), Tissari et al.

(2007), Struschka et al. (2008),
Lamberg et al. (2011)

nx6 0.01 | mkr/Mx 0.001 0.1 Hedman et al. (2006)

nxaa/o 100 |wr -TEQ/TOx 30 500 [Hedman et al. (2006)

Benso(a)nupeH 10 mr/T O 5 20 Boman et al. (2011); Johansson et al.
BeH3o(b)pnyopanten 16 mr/TAx 8 32 (2004)

BeHso(k)bayopaHTeH 5 mr/TAx 2 10

MHaeHo(1,2,3-cd)nnpex 4 mr/TAx 2 8

rXb 5 MKr/TIK 0.1 30 Sycetal. (2011)

1) Ecnm B ccbinke ykasbiBaeTcs KO3GOULMeEHT BbIGpoca B /KM CyxoW ApeBecuHbl, KO3$PULMEHTLI BbIGPOCOB
66N nepecynTaHbl B I/IAx Ha ocHoBe HTC, ykasaHHbIX B Kaxaoi cceinke. Ecnm HTC He ykasbiBaeTcs B
ccbinke, 6epyTcs cnegytolime 3HayveHus: 18 MAX/Kr Ans fepeBaHHbIX 6peBeH 1 19 MX/Kr Ans ApeBecHbIX
rpaHy”n.

CpeaHune koTnbl (>50 KBTT)

B 3ToM pasgene npuiBeAeHbl KO3GOULMEHTbI BbIGPOCOB MO YMOMYaHUIO ANS CPEAHUX KOTNOB,
KOTOpble OnpeAensalTcs Kak KOTAbl C Tenj0BOW MoOLHOCTBIO OoT 50 kBT go 50 MBT. YTo6bI
NPUMeHNTb KO3PULIMEHTI BLIBPOCOB, pacxos TomnmBa HEO6X0AMMO pasAenuTb Ha ABa AvanasoHa
MoLHocTu: 50 KBT - 1 MBT 1 1 MBT - 50 MBT. Eciv HeT nHpopmMaLmn 0 pasgeneHny Mexay 3TuMm
ABYMS JlMana3oHaMu, peKkoMeHAyeTcs MPUHATL BO BHYMAaHWe, YTO BCe KOT/bl CPpejHero pasmepa
HaxoAaTcs B AnanasoHe pasmepos oT 50 kBT go 1 MBT.

Ana ananasoHa pasmepoB> 1 MBT, cunTaeTtcs, UYTo BCe KOT/Ibl UMEKT aBTOMAaTnUYeckyto nojavy
TONAMBA, N KO3GPMLMEHTbI BLIBPOCOB NpeAcTaBfeHbl B : ANs AnanasoHa pasmepos 50 kBT - 1 MBT,
AenaeTcs pasjeneHvie Mexgy pydHor (MB_M) n asTomatuuyeckoi (MB_A) nogadeit Tonnmsa.
KoadpduumeHTbl N0 yMONYaHNIO MO pasfeneHunto ANa Kaxaol cTpaHbl nprBejeHbl B Tabanuax 3.36 -
3.38. KoaddpuumeHTbl BbIGPOCOB 418 KOTNOB CPeAHEro pasmepa C Py4YHOW WM aBTOMaTMYecKoWn
nogadyei Tonavea npusegeHsl B Tabnuvue 3.47 n Tabnuvue 3.48 COOTBETCTBEHHO.

Ecnn ncnonb3yeTcs KOHKpeTHas WHoOpMauus O CcTpaHe, O Aofe CpeAHWX KOTNOB, U HeT
pasgeneHns MexXay py4HoW 1 aBToMaTUYeckMM nogadert, nMeeTcs Takxe Tabamua koapduumeHToB
BbI6POCOB C ycpeAHeHHbIMU KB (Tabnuua 3.46). Ans BeibpocoB TYH n HMJIOC npeanaraembliii
K03$PMLIMEHT BbIBPOCOB MpeAcTaBnsieT coboil cpepHee 3HaYeHVe ANs PyYHbIX U aBTOMATUYECKUX
KOT/NIOB B 3TOM funanasoHe pasmepos (50 kBT-1 MBT), npeactaBneHHble B Tabnvue 3.47 n Tabnuue
3.48.

PykoBoACTBO MO MHBEHTapu3auum Bbi6pocoB 3arpsasHarouwmx sBewects EMEMN/EAOC
2016, nocnegHee o6HoBNeHue , utonb 2017 101



1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6nuua 3-45 KoapduumeHTbl BbIGPOCOB YPOBHA 2 ANl UCTOYHUKOB Hexwunoro ¢poHpaa,
CpeAHMe KOT/bl, UCMOJIb3YIoLL e ApeBecnHy ¥

Koado Tbl BbIGPOCOB YPOBHA 2
Kop, HassaHue
Ka'reropml ucroyHuka HO 1.A4.a.i KOMMEPHECKMH/MHCTMTYL\MOHaanbIFI CEKTOp: CTauMOHApPHbIe NCTOYHUKN
1.A4.ci CTaLI,MOHaprIe WUCTOYHUKN
1.A.5.a ,Clpyrme CTaUMOHapHbIe NCTOYHUKK (BKIIIO‘-laﬂ BOeHHbIe)
Tonauso [pesecuHa
VH3B (ecau npumernmo) 20100 KomMepyeckme 1 MHCTUTYLMOHaNbHbIe YCTaHOBKM
20300 YCTaHOBKM B Ce/IbCKOM, JIECHOM U PbI6OBOAYECKOM XO35CTBaX

TexHonorum/meToamnkn

CxuraHue gpesecuHbl >1MBT - Kotsibl

PernoHanbHbie ycnosusa

HeT AaHHbIX

T (1] HeT aaHHbIX
3arpasHeHui
He npumeHsertca rXry,
He oueHeHo
3arpasHuTenb 3HayeHue EanHULbI 95% posepur. Ccbinkun
WHTepBan
HwKHWiA | BepxHuii
NOx 210 /T oK 50 300 US EPA (2003)
co r/TOx HemeLkuin  cTaHAapT TectoB  Ans
300 50 4000 koTnos 500 kBT-1MBT;
JaTckoe 3aKOHOAATENLCTBO
(Luftvejledningen)
HMN0C r/T A% 5 300 |Johansson etal. (2004) "
SOx 12 r/TOx 8 40 US EPA (2003)
NH3 11 /T 18 74 Roe et al. (2004) ?
OKBY (06wwme YacTuubl) /T Denier van der Gon et al. (2015)
37 20 80 npvMeHeHo K  Johansson et al.
(2004)
TY10 (061ime uacTuubl) r/TOx Denier van der Gon et al. (2015)
40 19 76 npumeHeHo K Johansson et al. (2004)
3)5)
TY25 (0bwme YacTupl) r/T Ok Denier van der Gon et al. (2015)
38 18 74 nprviMeHeHo k Johansson et al. (2004)
3)5)
B fockosano Ha obupx| 37 1% 0T TH:s 6 39 [Schmidletal. (2011)%
yacTuuax)
OKBY  (ronbko  Teepapie 15 /T 18 72 Johansson et al. (2004)
YacTULbl)
Tho - (roneko  Teepapie| o /T 17 68 |Johansson etal. (2004)
YacTULbl)
T4 s (Toreko  Teepasie| g, /T 17 67 |Johansson et al. (2004) 3
YacTuLbl)
YY(ocHoBaHO ~ TO/bKO  Ha % oT TYy5 Denier van der Gon et al. (2015)
TBEPABIX YACTALAX) 33 7 44 npumMeHeHo k Schmidl et al. (2011) 4
5
Pb mr/TAx Hedberg et al. (2002), Tissari et al.
17 0.5 118 (2007), Struschka et al. (2008),
Lamberg et al. (2011)
Cd 7 mr/T L 05 87 Hedberg et al. (2002), Struschka et
i al. (2008), Lamberg et al. (2011)
Hg 13 mr/ K 0.2 1 Struschka et al. (2008)
As 0.56  [mr/Tx 0.05 12 |Struschka et al. (2008)
Cr mr/TOx Hedberg et al. (2002) , Struschka et
0.19 1 100 al. (2008)
Cu 23 mr/T4x 4 89 Hedberg et al. (2002), Tissari et al.
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(2007), Struschka et al. (2008),
Lamberg et al. (2011)
Ni 6 mr/TAx 05 16 Hedberg et al. (2002), Struschka et
: al. (2008), Lamberg et al. (2011)
Se 2 mr/ LK 0.25 1.1 Hedberg et al. (2002)
Zn mr/TOx Hedberg et al. (2002), Tissari et al.
0.5 80 1300 |(2007), Struschka et al. (2008),
Lamberg et al. (2011)
nx6 512 [mkr/MOx 0.0007 0.07 |Hedman et al. (2006)
nxan/o 0.007 |[wrl-TEQ/TOx 30 500 Hedman et al. (2006)
BeH3o(a)nupeH 100 |mr/TOx 5 20
Benso(b)nyopanTeH 10 mr/T L 8 32 Boman et al. (2011); Johansson et al.
Benzo(k)pnyopaHTeH 16 mr/T 2 10 (2004)
NHpeHo(1,2,3-cd)nupeH 5 mr/T O 2 8
IXB 4 MKr/T K 0.1 30 Sycetal. (2011)

1)  MNprHUMaeTCs paBHbIM APOBAHBLIM MeYaM C HU3KUM YPOBHEM BbIGPOCOB

2) TYyooueHunBaeTcsa kak 95 % ot OKBY, TH, s oueHmBaeTca kak 93 % oT OKBY. ®pakuun TH B34AThI M3 Boman
et al. (2011), Pettersson et al. (2011) 1 6a3bl gaHHbIX TNO CEPMEIP

3) TMpuHMMaeTCs paBHbIM YCOBEPLLEHCTBOBAHHbLIM/ 3KOMapKMPOBaHHbLIM 6bITOBLIM KOT/1aM

4) Ecnn B cCbinke yKasblBaeTcs K03$pPUUMEHT BbIbpoca B /KM Cyxol ApeBecuHbl, KO3GPULMEHTLI BbIGPOCOB
66N nepecunTaHbl B r/IAx Ha ocHoBe HTC, ykasaHHbIX B Kaxaoi cceinke. Ecnm HTC He ykasbiBaeTcs B
ccblnike, bepyTcs cnegytome 3HaveHus: 18 MX/Kr Ans AepeBsiHHbIX 6peBeH 1 19 MIX/Kr AN ApeBecHbIX
rpaHyn.

5) KoapduumeHTbl BLIGPOCOB ANA TBEPAbIX YaCTUL, PaCcCUUTLIBAIOTCS, NMPUMEHSs COOTHOLLeHWe mexay T42,5

ANS 0BLUMX HaCTUL, U AN TBEPABIX YacTuL,, ykasaHHbIX B Denier van der Gon et al. (2015). 4y, T410 n OKBY
paccumbmaromq , OCHOBbIBaACb Ha ﬂpEAI'IOﬂOM(eHVIVI, yTo KOHAeHCVIpyeMbIe q)paKLWIVI cop,epx(aT TONbKO
yacTnupl <2.5MKM 1 He cogepxat Yy

Ta6nuua 3-46 KospdpuumeHTbl BbIGPOCOB YPOBHA 2 A1 UCTOYHUKOB Hexxunoro ¢oHpaa,

CpepgHue (>50KBTT Ao <1 MBTT) KOTAbI, WCMONb3ylOLWMe ApeBecuHy (npwm
OTCYTCTBUMN MHPOPMAaLMA MO pyYHOiA/aBTOMaTMYeCKO nojaye TonInea)

Koadd

Tbl BbIGPOCOB YPOBHA 2

Kop, HassaHue
Kareropua ucrounmka HO 1.A.4.a.i | KomMmepuecKknit/MHCTUTYLMOHANbHBINM CEKTOP: CTallMOHaPHbIE UCTOUHMKM
1.A.4.c.i |CraumoHapHble MCTOYHUKM
1.A5.a [pyrue cTaunoHapHble UCTOUYHUKM (BK/tOYaA BOEHHbIE)
Tonnuso [pesecunHa
WH3B (ecam npumernmo) 20100 Kommepyeckme 1 UHCTUTYLMOHaNbHbIE YCTaHOBKM
20300 YCTaHOBKM B Ce/IbCKOM, JIECHOM U PbI6OBOAYECKOM XO35CTBaX

TexHonorun/metoankmn CxuraHme gpesecuHbl <1TMBT - Kosibl

PernoHanbHbie ycnosusa HeT AaHHbIX

T (1] HeT AaHHbIX

3arpasHeHui

He cA

He oueHeHo

3arpasHuTens 3HayeHue EAanHULbI 95% posepur. Ccbinkun

NOx 91 /T Ak 20 120 |Lundgren et al. (2004) "

co r/TOx EN 303 koTnbl knacca 5, 150-300 KB,

435 50 4000 |[Hemeukwit cTaHAapT TectoB Ana

ko108 500kBT-1MBT

HM0C 156 r/TOx 5 400 CBoAHble MokasaTenu Tabanupl
3.47 n Tabnuupbl 3.48

SO« 11 /T 8 40 US EPA (2003)
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

NH3 37 r/T oK 18 74 Roe et al. (2004) 2
OKBY (06wwme yactmubl) /T O CBogHble Mokasatenu Tabnnubl
105 41.5 166 3.47 n Tabnuupl 3.48
TY10 (06Lme yacTuubl) /T O CBogHble nokasatenu Tabnnubl
100.5 395 158 3.47 n Tabauupl 3.48
TY25 (06wme YacTupl) /T O CBogHble nokasatenu Tabnnubl
98.5 385 154 3.47 n Tabnuupl 3.48
4Y  (ocHosaHo Ha o6wmx % oT T4, CBOAHble nokasaten  Tabauupl
uacTmuax) 26 8.5 39 3.47 n Tabnuupl 3.48
OKBY (Tonbko TBEpAble /T CBogHble nokasatenu Tabnnubl
uacTuupl) 93 46.5 186 3.47A|/| Tabnuupl 3.48 X
TY10 (Tonbko TBepable /T O CBogHble Mokasatenu Tabnnubl
uacTuupl) 88.5 44 176.5 3.47A|/| Tabanupl 3.48 i
T4 25 (Tonbko  TBEpAble /T O CBogHble nokasatenu Tabnnubl
yacTupl) 86.5 435 173 3,47AM Tabnnupl 3.48 !
YY(ocHoBaHO  TOMBKO  Ha % oT TY,5 CBogHble nokasaTenu Tabnuupbl
TBEPAbIX HACTULLAX) 29 9.5 44 3.47 n Tabnuupl 3.48
Pb mr/FOx Hedberg et al. (2002), Tissari et al.
27 0.5 118 (2007) , Struschka et al. (2008),
Lamberg et al. (2011)
cd 13 mr/T4x 05 87 Hedberg et al. (2002), Struschka et
i al. (2008), Lamberg et al. (2011)
Hg 0.56 |mr/TOx 0.2 1 Struschka et al. (2008)
As 0.19  |mr/Tox 0.05 12 Struschka et al. (2008)
Cr mr/FOx Hedberg et al. (2002) , Struschka et
23 1 100 al. (2008)
Cu mr/FOx Hedberg et al. (2002), Tissari et al.
6 4 89 (2007) , Struschka et al. (2008),
Lamberg et al. (2011)
Ni 2 mr/TOx 05 16 Hedberg et al. (2002), Struschka et
i al. (2008), Lamberg et al. (2011)
Se 0.5 mr/T L 0.25 1.1 Hedberg et al. (2002)
Zn mr/TAx Hedberg et al. (2002), Tissari et al.
512 80 1300 |(2007) , Struschka et al. (2008),
Lamberg et al. (2011)
NX6 0.03 | mkr/MIx 0.006 0.3 Hedman et al. (2006)
nxan/¢ 100 [HrI-TEQ/TAx 30 500 |Hedman et al. (2006)
BeH3o(a)nupeH 10 mr/T L 5 20
BeHso(b)dnyopaHTeH 16 mr/T 8 32 Boman et al. (2011); Johansson et al.
BeHso(k)bayopaHTteH 5 mr/TAx 2 10 (2004)
MHaeHo(1,2,3-cd)nupeH 4 mr/TOx 2 8
X6 5 MKr/T K 0.1 30 Sycetal. (2011)

1) TpVMHMMaETCs PaBHbLIM APOBSIHBIM NMeYaM C HU3KUM YPOBHEM BblIGPOCOB

2) T410 oueHumBaeTcsa kak 95 % ot OKBY, TH2.5 oueHumBaeTca kak 93 % oT OKBY. ®dpakuyun TH B3sThl M3 Boman
etal. (2011), Pettersson et al. (2011) n 6a3bl gaHHbIX TNO CEPMEIP

3) MNprHUMaeTCs paBHbIM YCOBEPLUEHCTBOBAHHbIM/ 3KOMapKMPOBaHHLIM 6bITOBLIM KOTAaM

4) Ko3¢duureHTbl BbIGPOCOB AN TBEPABIX YaCTUL, PaCCUUTLIBAIOTCS, MPUMEHSIS COOTHOLLEHWe mexay TH2,5 aAns
06LLMX YacTuL, U ANA TBepAbIX 4acTul, , ykasaHHblX B Denier van der Gon et al. (2015). 4y, T410 n OKBY
paccumnTLIBAKOTCSA , OCHOBLIBAACh Ha MPeANONOXKEHUN, YTO KOHAeHcMpyemble pakuuu Cojepxat TONbKO
yacTuLbl <2.5MKM 1 He cogepxat Yy
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6nuua 3-47 KoapduumeHTbl BbIGPOCOB YPOBHA 2 A1 UCTOYHUKOB Hexxunoro ¢poHpaa,
KoTnbl ¢ py4Hoii nogayeii Tonnmea, UCNonb3yiolime ApeBecuHy 4

Koadpo Tbl BbIGPOCOB YPOBHA 2
Kop, HassaHue
Ka'reropml UcToYHUKa HO 1.A4.a.i KOMMEPHECKMl‘/’I/MHCTMTyL[MOHaanbII‘;I CEKTOp: CTauMOHApPHbIe NCTOYHUKN
1.A4.ci CTaLI,MOHaprIe WUCTOYHUKK
1.A.5.a ,Clpyrme CTaUMOHapHbIe NCTOYHUKK (BKIIIO‘-laﬂ BOeHHbIe)
Tonauso [pesecuHa
VH3B (ecau npumernmo) 20100 KomMepyeckme 1 MHCTUTYLMOHaNbHbIe YCTaHOBKM
20300 YCTaHOBKM B Ce/IbCKOM, JIECHOM U PbI6OBOAYECKOM XO35CTBaX
TexHonorun/metoanku CxuraHve gpesecyHbl <1MBT - KoTabl € pyyYHO nogayeii Tonavea
PernoHanbHbie ycnosusa HeT AaHHbIX
T (1] HeT aaHHbIX
3arpasHeHui
He TcA
He
3arpasHuTenb 3HayeHue EAanHULbI 95% poBsepur. Ccbinkun
WUHTEepBan
NOx 91 /T 20 120 |Lundgren et al. (2004) "
co 570  |r/ThAx 50 4000 [EN 303 kot/1bl Knacca 5, 150-300 KBt
HMN0C 300 |r/rAx 5 500 [Naturvardsverket, Sweden
SOx 11 r/TOx 8 40 US EPA (2003)
NH3 37 /T 18 74 Roe et al. (2004) "
OKBM (06wme yacTuubl) 170 |r/TAx 85 340 |Denier van der Gon et al. (2015)
npuMeHeH K Naturvardsverket,
Sweden®
THio (06uime yacTuubl) 163 |r/TAx 81 326 |Denier van der Gon et al. (2015)
nprviMeHeH K Naturvardsverket,
Sweden 29
T4as (06Lwme yacTuubl) 160 [r/rAx 80 320 |Denier van der Gon et al. (2015)
npumeHeH Kk  Naturvardsverket,
Sweden 2%
YY  (ocHoBaHO Ha  0Bwmx 28 % oT TYy5 11 39 Goncalves et al. (2010), Fernandes et
yactmuax) al. (2011), Schmidl et al. (2011) 39
OKBY  (tonbko  Teepaple| 150  [r/TAx 75 300 |Naturvardsverket, Swede
4acTULbl)
THio  (tonbko  Teepaple| 143 |r/TAx 71 285  |Naturvardsverket, Sweden 2
YacTULbl)
T4 25 (Tonbko  Teepable| 140 |r/TAx 70 279  |Naturvardsverket, Sweden 2
YacTULbl)
4Y(ocHoBaHo  To/bKO  Ha 32 % oT THys 13 45 Denier van der Gon et al. (2015)
TBEPAbIX YacTuLax) npvMeHeH k Goncalves et al. (2010),
Fernandes et al. (2011), Schmidl et
al. (2011)39
Pb 27 mr/ LK 0.5 118 |Hedberg et al. (2002), Tissari et al.
(2007), Struschka et al. (2008),
Lamberg et al. (2011)
Cd 13 mr/ LK 0.5 87 Hedberg et al. (2002), Struschka et
al. (2008), Lamberg et al. (2011)
Hg 0.56 |mr/TOx 0.2 1 Struschka et al. (2008)
As 0.19 |mr/TOx 0.05 12 Struschka et al. (2008)
Cr 23 mr/TOx 1 100 Hedberg et al. (2002) , Struschka et
al. (2008)
Cu 6 mr/TOx 4 89 Hedberg et al. (2002), Tissari et al.
(2007), Struschka et al. (2008),
Lamberg et al. (2011)
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ni 2 mr/ LK 0.5 16 Hedberg et al. (2002), Struschka et
al. (2008), Lamberg et al. (2011)

Se 0.5 mr/F LK 0.25 1.1 Hedberg et al. (2002)

Zn 512 |mr/TOox 80 1300 |Hedberg et al. (2002), Tissari et al.

(2007), Struschka et al. (2008),
Lamberg et al. (2011)

NX6 0.06  [mkr/TOx 0.006 0.6 Hedman et al. (2006)

nxan/e 100 [HrI-TEQ/TOx 30 500 [Hedman et al. (2006)

BeHso(a)nupex 10 mr/T L 5 20 Boman et al. (2011); Johansson et al.
Ben3so(b)dnyopaHTeH 16 mr/T O 8 32 (2004)

BeHso(k)bayopaHTeH 5 mr/TAx 2 10

NHpeHo(1,2,3-cd)nupeH 4 mr/T O 2 8

X6 5 MKr/TOX 0.1 30 Sycetal. (2011)

1) TpUHMMaETCA paBHbLIM APOBAHBLIM NeYam C HU3KMM YPOBHEM BblI6pPOCOB

2) TYjooueHunBaeTtcsa kak 95 % ot OKBY, TH, s oueHmBaeTca kak 93 % ot OKBY. ®pakuun TH B3ATHI M3 Boman
et al. (2011), Pettersson et al. (2011) n 6a3bl gaHHbIX TNO CEPMEIP

3) TMpuHMMaeTCs paBHbIM YCOBEPLLEHCTBOBAaHHbLIM/ 3KOMapKUPOBaHHbLIM 6bITOBLIM KOT/aM

4) Ecan B ccbinke yKasblBaeTcs Ko3$pPpuUMEHT Bblbpoca B /KM Cyxol ApeBecuHbl, KO3GpPULMeHTLl BbIGPOCOB
6bI1n nepecynTaHbl B r/TAK Ha ocHoBe HTC, ykasaHHbIX B KaXzoi ccoiike. Ecam HTC He ykasbiBaeTcst B
ccblnke, 6epyTcs cnegytolime 3HaveHus: 18 MAX/Kr Ana fepeBsiHHbIX 6peBeH 1 19 MX/Kr ans ApeBecHbIX
rpany”n.

5) KoapduumeHTbl BLIGPOCOB ANA TBEPAbIX YaCTUL, PAaCCUUTLIBAIOTCS, NMPUMEHSs COOTHOLLeHWe mexay T42,5
ANS 06LUMX YaCTUL, U AN TBEPABIX YacTuL,, ykasaHHbIX B Denier van der Gon et al. (2015). 4y, T410 n OKBY
paccumnTLIBAlOTCS , OCHOBLIBaACL Ha MPeANnONOXeHUMN, YTO KOHAEHCMpyemble $pakuun coaepXaT TONbKO
yacTuupl <2.5MKM 1 He cogepxat Yy
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6nuua 3-48 KoapduumeHTbl BbIGPOCOB YPOBHA 2 A1 UCTOYHUKOB Hexxunoro ¢poHpaa,
KoTnbl c aBTOMaTMyecKoii nogayeli Tonninea, UCMo/ib3yloLme ApeBecuHy>)

Koadpo Tbl BbIGPOCOB YPOBHA 2
Kop, HassaHue
Karteropusa ucrounnka HO 1.A.4.a.i | KoMMepPYECKNi/MHCTUTYLMOHA/IbHBIM CEKTOP: CTALLMOHAPHBIE UCTOYHUKM
1.A.4.c.i |CraunoHapHble UCTOUHMKM
1.A.5.a |Apyrve craumMoHapHble UCTOYHUKM (BK/IOYAA BOEHHbIE)
Tonauso [pesecuHa
VH3B (ecau npumernmo) 20100 KomMepyeckme 1 MHCTUTYLMOHaNbHbIe YCTaHOBKM
20300 YCTaHOBKM B Ce/IbCKOM, JIECHOM U PbI6OBOAYECKOM XO35CTBaX
TexHonoruu/meToankn CxuraHve gpesecrHbl <1MBT - KoTaibl € aBTOMaTUYeCKOV nojayeli Tonivea
PernoHanbHbie ycnosusa HeT AaHHbIX
T (1] HeT aaHHbIX
3arpasHeHui
He TcA
He
3arpasHuTenb 3HayeHue EAanHULbI 95% poBsepur. Ccbinkun
WUHTEepBan
NOx 91 /T 20 120  |Lundgren et al. (2004) "
co 300 /O 50 4000 |[Hemeukwit cTaHAapT TectoB Ans
kotnosB 500 KBT-1MBT, JaTtckoe
3aKOHOAATEeNbCTBO
(Luftvejledningen)
HMN0C 12 r/T Ak 5 300 |Johansson et al. (2004) "
SO« 11 /T 8 40 US EPA (2003)
NH3 37 /T 18 74 Roe et al. (2004) ?
OKBY (0buyme vacTuupi) 40 /T 20 80 Denier van der Gon et al. (2015)
nprMeHeH K Johansson et al. (2004) ©
THio (06uime YacTULbl) 38 r/TOx 19 76 Denier van der Gon et al. (2015)
npuMeHeH k Johansson et al. (2004)
6)
TH25 (06uwme YacTuLbl) 37 r/TOx 18 74 Denier van der Gon et al. (2015)
npuMeHeH K Johansson et al. (2004) ¥
6)
YY  (ocHoBaHO Ha  0Bwmx 15 % oT TYys 6 39 Schmidl et al. (2011)%
YacTuuax)
OKBY  (tonbko  Teepable 36 r/T Ak 18 72 Johansson et al. (2004)
YacTMLbl)
THo  (Tonbko TBEpAble 34 r/TOx 17 68 |Johansson et al. (2004) 3
4acTULbl)
T4 25 (Tonbko  TBepable 33 r/TOx 17 67 |Johansson et al. (2004) ¥
4acTuLbl)
YY(ocHoBaHO ~ TONbKO  Ha 17 % o1 TYy5 7 44 Denier van der Gon et al. (2015)
TBEP/APIX YacTMLax) npvimMeHeH k Schmidl et al. (2011) 4©
Pb 27 mr/T L 0.5 118 Hedberg et al. (2002), Tissari et al.
(2007) , Struschka et al. (2008),
Lamberg et al. (2011)
Cd 13 mr/T L 0.5 87 Hedberg et al. (2002), Struschka et
al. (2008), Lamberg et al. (2011)
Hg 0.56 |mr/Tox 0.2 1 Struschka et al. (2008)
As 0.19 |mr/TOx 0.05 12 Struschka et al. (2008)
Cr 23 mr/F 1 100 Hedberg et al. (2002) , Struschka et
al. (2008)
Cu 6 mr/F 4 89 Hedberg et al. (2002), Tissari et al.
(2007), Struschka et al. (2008),
Lamberg et al. (2011)
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ni 2 mr/ LK 0.5 16 Hedberg et al. (2002), Struschka et
al. (2008), Lamberg et al. (2011)

Se 0.5 mr/F LK 0.25 1.1 Hedberg et al. (2002)

Zn 512 |mr/TOox 80 1300 |Hedberg et al. (2002), Tissari et al.

(2007), Struschka et al. (2008),
Lamberg et al. (2011)

nx6 0.007 _[mKr/Mx 0.0007 0.07 |Hedman et al. (2006)

nxan/e 100 [HrI-TEQ/TOx 30 500 |Hedman et al. (2006)

BeHso(a)nupeH 10 mr/T L 5 20 Boman et al. (2011); Johansson et al.
Ben3so(b)dnyopaHTeH 16 mr/T O 8 32 (2004)

BeHso(k)bayopaHTeH 5 mr/TAx 2 10

NHpeHo(1,2,3-cd)nupeH 4 mr/T O 2 8

X6 5 MKr/TOX 0.1 30 Sycetal. (2011)

1)  [laHHble Mo coBpeMeHHbIM KOT/1aM

2) TMpuvHMMaeTCs paBHLIM APOBSHBIM Neyvam C HU3KUM YPOBHEM BbIGPOCOB

3) TYyooueHmBaeTca kak 95 % ot OKBY, TH;, s oueHmBaeTca kak 93 % ot OKBY. ®pakuun TH B3ATHI U3 Boman
et al. (2011), Pettersson et al. (2011) 1 6a3bl gaHHbIX TNO CEPMEIP

4)  TIpUHMMaETCA PaBHbLIM 6bITOBLIM KOT/IaM Ha TOMIMBHBIX FpaHynax

5) Ecam B ccbinke ykasblBaeTcs KO3GOULMEHT BbIGpOCa B I/KI CyXOi ApeBecuHbl, KO3GPULMEHTLI BbIGPOCOB
6bn nepecynTaHbl B r/TAK Ha ocHoBe HTC, ykasaHHbIX B Kaxzon cceinke. Ecam HTC He ykasbiBaeTcs B
ccblnke, 6epyTcst cnegytolime 3HadveHus: 18 MAX/Kr Ans AepeBsiHHbIX 6peBeH 1 19 MX/KT ANnst ApeBecHbIX
rpaHy”n.

6) Ko3apduumeHTbl BLIGPOCOB ANR TBEPAbIX YaCTUL, PAaCcCUUTLIBAIOTCS, NPUMEHSAS COOTHOLLeHWe mexay T42,5
ANA 06LUMX YacTULL N 4N TBEPABIX YacTuL,, yKa3aHHbIX B Denier van der Gon et al. (2015). 4Y, TY10 n OKBY
paccunTLIBAtOTCS , OCHOBLIBasiCb Ha MPEAMONOXeHUI, YTO KOHAEHCMpYyeMble $pakumn coaepXKaT TONbKO
yacTuupbl <2.5MKM 1 He cogepxart Yy

3.4.5  [JaHHble no ocyujecmenaemoii deamensHocmu

06wWwuii noaxon K c60py AaHHbIX 06 OCYLLECTBNSEMOIA AeATeNbHOCT

MoaxoA YpoBHs 2 k 6omacce 0OCHOBaH Ha MH$OPMaLMK O pacxoje TOMAMBa BromMacchl AN pasHblX
TUMNOB YCTPOICTB U OTAENBHO AN APEBeCUHbI U TOMINBHbLIX FpaHy. B ngeanbHom ciyyae jaHHble O
noTpebaeHNN TOMAMBHBIX FPaHYN U Apyrol 6romacckl A0/MKHbI 6bITb AOCTYMHbI N3 HaLMOHaNbHbIX
AaHHbIX UAn ctatuctukn. OAHaKo, ecnn 3Ta MHopMaumst HeAOCTYMHA, B MepBOM MPUBAMKEHNIN
npeznonaraeTcs, YTo KOT/bl Ha OAHO AOMOXO3ACTBO C aBTOMaTM4eckoli nogayeli Tonamea (SHB_A)
VICNONb3YIT TOMAMBHbIE FPaHyNbl, B TO BpeMs Kak BCe JApyrve TuMbl YCTPOWMCTB WCMOAb3YyHT
HerpaHynMpoBaHHyto TBepAyto bromaccy.

MepBbIM MpeABapuUTe/IbHLIM YCI0BUEM SBASETCA O6Llee KOMMYECTBO CKWraHusi 6romacchbl. ITu
JaHHble 06bIYHO AOCTYMHbI U3 CTaTUCTUKK, HAMPUMEP, U3 HaLMOHaIbHON CTaTUCTUKK, OT EBpocTaTa
1 OT 3HepreTnyecknx 6anaHcoB MexayHapoAHOro SHepreTuyeckoro areHTcTea. CnegyeTt npusHarthb,
4TO 0COBEeHHO Anst TBepAoi 6uomMacchl 3TV LMpbl MOrYT 6biTb HeonpejeneHHbIMU. Hanpumvep,
camoobecriedeHrie 1 NpsiMasi Mokynka JpeBecriHbl Y ¢$pepMepoB MOTyT He Y4uTbIBaTbCs, KOrja
CTaTUCTIKA 3HEPreTVKN OCHOBBIBAETCS MNaBHbLIM 06Pa3oM Ha AaHHbIX, NOYYEHHbIX OT MOCTABLLMKOB
TOMAMBA. DTO MOXET NMPUBECTU K CYLLLECTBEHHOMN HeAoOLIeHKe NoTpebneHns ApeBecriHbl, 0CO6EHHO B
cTpaHax ¢ 6oraTbIMK 3anacamui ApeBecuHbl U GO/bLLONA AoNeli OTOMNEHUS C MOMOLLBIO Neyelt 1
MasibiX KOT/I0B Ha TBEpPAOM TonnmBe. B 3ToM ciyyae AaHHble 0 NOTPe6AEHNN ApEeBECHHbI MOTYT BbITb
HeAOoOLIeHEHbI. PeKOMEHAYHTCH KOHCYAbTaLyn C 3KCMepTaMy Mo JIECHOMY XO3SIACTBY v / wmau
MOZEeNMpPOBaHMe Crnpoca Ha >HEepPropecypcbl, 4To6bl MPOBEpWUTb U / WAW KOPPEKTUPOBaTb
CTaTUCTYecKMe MokasaTenn noTpebneHnst sHeprum. OfHAKO HeKOTopble CTPaHbl AeliCTBUTENbHO
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

BK/II04AIOT 3TOT acnekT B CBOW HaLMOHaNbHble CTaTUCTUYeckre AaHHble 06 3HepromnoTpebaeHUN.
MoaTomy, 6e3 kakoli-nnmbo nydwield MHGopmMaLmKM, xopoLueli NPakTUKON SABASETCA UCNOoAb30BaHne
JAHHBIX 0 NOTPe6AeHNIN SHePTUK, JOCTYMHbBIX B HALMOHANBHOM AW MeXAYHapOAHO CTaTUCTVIKe.

TennoTBopHasi CMOCOBHOCTb (HM3LWIAs M BbICLIAs TenaoTa CropaHus) ApeBecuHbl B OCHOBHOM
3aBUCAT OT CoAepxaHust Baarv n 3onbHocTu. Mpu 0% 30AbHOCTM WM Bnarm («cyxas 6e33onbHas
Macca») HM3LWAas WM BbICLLAA Teni0Ta CropaHna ApeBecuHbl COCTaBNAlT okoso 19 n 20 MAx / kr
COOTBETCTBEHHO. 30/1a ABASETCH WHEPTHOW MNPV FOPeHWW, 1N yBennyeHne 30/1bHOCTU NMPUBOAUT K
NPOMOPLIMOHaNbHOMY  YMeHbLUEHWO  TenIoTBOPHON  cnocobHocTn.  CornacHo  (FAO, 2015)
cojepXaHue 30/1bl B TOMAMBe U3 6uoMaccbl 0bbl4HO coctaenseT oT 0,5 go 10%, Ana TonaAvBHOM
ApeBecnHbl 06bI4HO cocTaBnseT oT 0,5 fo 2%, a Ana APYrvX TPaBAHUCTbIX Ce/TbCKOXO3AMCTBEHHbIX
0TX0A0B - 0T 5 0 10% (HanpvmMep, conoma = 6%). Hu3was v BbicLLas TenaoTa cropaHvs TOMANBHOM
ApeBecuHbl Npu cogepxarum Boabl W (H (W) B M / Kr) MOTYT 6bITb paccumTaHbl B COOTBETCTBUN C
H (W) = (Hdm * (100-W) -2,44 * W) / 100, npyx 3TOM Hdm - TeNNOTBOPHOCTb ApPeBeCUHbl B CyXOM
(6€3BOAHOM) COCTOSIHUN (HU3LLAsi UK BbICLLAA TernioTa cropaHus B M / kr), W - copepxaHue Bogpl
B ApeBecnHe (% BOZAbl BO BNaXHOM COCTOSHUM) U 2,44 - Tenso ncnapeHns sogbl npu 25 ° C (MIx /
kr) , ObpaTvTe BHMMaHWe, YTO cCojepXaHWe BOAbl He TO Xe camoe, YTO cojepXaHwe Bnarn
(BNaXHOCTb), pa3HMLA 3aKNHYAETCA B TOM, YTO COZepXXaHune BNaru BblpaXaeTcs B CyXOM COCTOAHNN,
B TO BPeMs Kak Cofep>kaHune BOAbl BblpaxaeTcst BO BAaXXHOM COCTOSAHUN.

CopepxaHue BOAbl B TOMINBHON ApeBecrHe MOXeT CUAbHO BapbMpPOBaTLCS, B 3aBUCMMOCTY OT BUAA
JApeBeCUHbI, BpeMeHU CYLLKWN 1 KAMMaTUYeCKMX YCNoBUiA BO Bpems Cyllku. HeAaBHO M3MeNbyeHHas
cBeXas JpeseclHa Hanoa0BUHY COCTOUT 13 BOAbI 1 HaMONOBUHY U3 JepeBAHHOro BellecTsa. MNocne
CyLLKN B aTMOCPEPHOM BO3Zyxe TUMUUYHOE CoAepXKaHune Boabl cHmkaeTcs go 15-20% (FAO, 2015 r.).
Ecnu cogepxaHune BoAbl HEM3BECTHO, MO YMONYAHWIO MOXET bbITb MPUHATO 3HayeHWe B 20%. Koraa
ApeBecuHa (0TX0Abl) NepepabaTbiBaeTc B rpaHy/bl, COAepXaHue BOZAbl CHUXAeTCA 40 MeHee 10%
(Hanpumep, 8%). CoaepxaHune BOAbl B BbICYLUEHHONM B Meyu 1 NPOKaNeHHOW ApesBecMHe  MOXeT
6bITb elle HMXe, HO MCMO/b30BaHVe BbICYLUEHHOV B Meyn 1 NpoKaseHHON ApeBecuHbl B MasibiX
YCTPOWCTBaX A8 CKUraHWs, BEPOATHO, ByeT HeboNbLUMM, Tak Kak 3Ta 06paboTka 06bI4HO AenaeTcs
ANS YKpPenaeHns JpeBecuHbl 1 ee NpUro4HOCTW AN UCMONb30BaHNA, HanpyMep. Kak CTPOUTENLHOro
maTepuana. FAO (2015 r.) gaeT cneaytoLime 3Ha4YeHNs TUMNYHON HM3LLEeR Tena0Tbl CropaHus:

Ta6bnuua 3-49 Huswas Tennota cropaHusa (HTC) Ana TONIMBHONA ApeBecUHbl C Pas/INYHbIM
cogep>xaHuem Bogbl U 1% 301bHOCTU

Tun TBepAoi 6uomacchl CoAepxanve HTC
BOoAbI (%) (MAXK/Kr)

BbicyllleHHas B nevn gpeBecnHa 5% 18.5
TonivBHbIe rpaHynbl 8% 171
TonnnsHas ApeBecnHa 15 15.6
(MONHOCTLIO  BbICyLLUEHHAA  Ha
BO3JyXxe)
TonnvBHasa gpeBecnHa (4acTUUHO 20% 14.6
BbICYLLEHHAs Ha BO34yXxe)
[lpeBecHan CTpyxka U ApeBecuHa 30% 12.4
C CyXOW NOBEPXHOCTbIO

Kpome Toro, ycoBepLUeHCTBOBaHMe MOAXOAa K MHBeHTapusaummn ¢ YpoBHsa 1 4o YpoBHsi 2 TpebyeT
AanbHellero pasjeneHns UCNoNb30BaHMSA TOMAMBA U3 HaLMOHaNbHbLIX OBLIMX AaHHLIX B CTOPOHY
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MNCMOb30BaHNSA TOMAMBA MO KOHKPETHLIM TWUMaM TeXHONornid. OXWAaeTcs, YTo uHpopmaums ob
1CNONb30BaHNM TOM/IVBA Ha 3TOM YPOBHE pasjeneHus 6yaeT 60nee orpaHUYeHHOl 1, Ckopee BCEro,
noTpebyeT AONOAHUTENbHBLIX 0630POB / UCCNef0BaHM CO CTOPOHbI areHTCTBa Mo MHBEHTapr3aLmm
ANS MONYYEHUA JAHHbIX, HEOBXOAUMBIX ANA AanbHelllero pasgenenvs. Ecav 3Ta vHpopmaums
JLOCTYMHa NN MOXET BbiTb COBpaHa, PEKOMEHAYETCS MCMONb30BaTh 3TOT HALMOHANBHbIN NCTOYHMK
JaHHbIX. OAHaKo, Koraa 3Ta MHGOPMaLUsA HeJOCTYMHa, 3Ta MeTOA0NMOrMs YPOBHS 2 MpejocTaBnser
MHOPMaLMIO MO YMONYAHWUIO AN PacCcNOeHNs noTpebaeHns TBepAoi 61Momacchl B 3aBUCUMOCTA OT
pasHbIX TUMOB YCTPOWNCTB B 3aBUCUMOCTMN OT CTPaHbI.

bonee noapobHas WHPopMauma O JaHHbIX 06 oOCyllecTBAseMOl AeATenbHOCTW npuBejeHa B
pasgene 3.3.4 0 Heb1OMaCCOBOM TOM/VBeE.

He3saBucuMBble oLleHKM NoTpe6aeHusi 6uoMacchbl

Kak yNnoMnHanock Bbllle, HEKOTOpPble CTaTUCTUYeckmne OoLeHKU n0Tpe6neH|/|;| TBEPAOI?’I 6romacchl
0COBEHHO B XWIOM CeKTope MOrytT HejooueHuBaTb ¢aKTVNeCKOe ncnonb3oBaHMe B
ZIOMOX035ACTBAX. HOCKOﬂbe OKUraHne ApeBecuHbl ABNAETCA KN0YeBbIM NCTOYHMKOM Bbl6pOCOB
0cobeHHOo TBEPAbIX 4YacTul, HajexXHble AaHHble 06 OCyLLI,ECTB/'IﬂEMOVI AeATe/IbHOCTN MMERT OYeHb
60/bLLOe 3HaYeHNe.

CyLuecTByeT HeCkOIbkO METOZO0B A/19 He3aBUCUMOW OLLeHKW. [epBbIfi BapUaHT - 3TO UCMONb30BaHne
MHpOopMaLmm 0 NoTpebneHnn sHeprumn Ans oborpesa nomMeLleHnii (cM., Hanpumep, Taénuvuy 3.34), n
obbeanHeHVe 3TO CO CTaTUCTMKON 06LLei naoLaamn noMeLleHnii (B8 M2) B Xuaom cektope. OfHako
cnepyet OTMETWUTb, YTO HEOBXOAMMO pas3nnuyaTb pasvyHble TUMbl TOMAMBA, KOTOPble MOryT
1CNONb30BaThCsA 415 06orpesa NomeLleHui (HanpyMep, ras Uan 31eKTpruYecTso). [lpyror BapmaHT -
HayaTb C 06LLero Cnpoca Ha IHEPruio B XUAOM CeKTope, BblpasnTb 3TO B [/IX / YenoBek 1 CpaBHUTL
pa3Hble CTpaHbl.

MocneaHnii noaxos 6bin ncnonb3oBaH Denier van der Gon et al. (2015 roa), rae o6wwii 06beM
MCNoNb30BaHUS ApeBecuHbl A1a cTpaH ESK OOH B EBpone no cTpaHam OLEeHWBAsCH, UCXOAA U3
KOHKPETHOrO MCMoNb30BaHNA APeBeCUHbl B XUbIX MOMEeLLeHNAX Ha ofHoro venoseka (FAx / Ha
AYLLY HaceneHwus), B 3TOM ciydae npuHsToli ns mogenu GAINS. JaHHble mogenu GAINS nokasbiBatoT,
yto 6onee BbICOKOe MOTpebneHne JpeBecVHbl MNPOUCXOAMT B CTpaHax C 6onee BbICOKOW
AOCTYMHOCTLIO APEBECHHbI, 1 Ha OCHOBE COYETaHMNA AaHHbIX O YNCNIEHHOCTY HaceNeHNsA C NNOLAALI0
necos 6bina nosyyeHa CBA3b MexAy HUMW. VIcnonb3ys 3TO, ANS HECKONBbKUX CTPaH bblnn BHeCeHbI
nonpasku. MITorosble AaHHble Mo noTpebaeHuto gpesecuHbl 3a 2010 rog npriBejeHsb! B Tabnuue 3.50

Ta6nuua 3-50 MoTpe6bneHne gpeBecuHbl Ha Aywly HaceneHus 3a 2010 rog cornacHo oLeHke
Denier van der Gon et al. (2015)

WUcnonbsosaHn WUcnonbsosaHn
€ ApeBeCUHbI € ApeBecHHbI
CrpaHa Ha aywy CrpaHa Ha aywy
HaceneHua HaceneHua
(TAx) (rAx)

AnbaHua 2.5 BeHrpus 3.3
ApmeHua 2.5 Upnanana 0.5
AscTpua 10.0 WUtanua 2.5
AzepbaikaH 1.5 Nutea 8.2
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benbrua 2.4 Jliokcembypr 2.0
Bonrapua 4.1 Natua 16.4
bocHua n lepuerosuHa 8.2 Monposa 2.6
Benapyco 26 Pecny6n(v||5|<£ Q/I'\:;(e,qowﬂ 6.2
Lseliuapua 2.3 ManbTta 0.8
Kunp 0.8 Huaepnanapl 1.1
Yewwckan pecnybavka 5.1 Hopserua 6.1
Fepmanua 3.2 MNonbwa 3.8
Janna 8.0 MopTtyranua 2.9
UcnaHua 2.0 PymbliHuA 7.5
3CTOHMA 14.0 Poccua 4.1
DuHNAHANA 13.1 CnoBakusa 4.6
DdpaHuma 5.8 CnoseHus 9.5
BenvkobputaHus 0.4 LWseuun 4.7
Ipy3ua 1.7 Typumsa 2.6
peumna 23 YKpauHa 3.0
XopBaTua 6.3 Cepﬁwﬂ,K‘leczzgropMﬂ " 7.1

3.5 MogaenmpoBaHne BbIGPOCOB YPOBHSI 3 U UCNO/Ib30BaHNE 06BEKTHBIX
AaHHbIX

OueHKa XapakTepHbIX /A8 YCTaHOBKM BbLIGPOCOB CUMTAETCA HEenpuMeHWMOW Ana NoApo6HO
ONUCbIBaeMbIX BUAOB AeATeNbHOCTU. TeM He MeHee, MeTo/ YPOBHA 3 N03BONSET MPUMEHSTb NOAXO0J,
OCHOBaHHbI Ha MOAENMPOBaHWK, C UCMOAb30BaHWeEM 6osiee NMOAPO6HbLIX AaHHBIX O KolM4vecTse
npubopoB ¥ npuMeHsieT 6osblue KO3PULMEHTOB BbIBPOCOB, OTHOCALMXCH K TEXHOMOTUAM, -
PYKOBOACTBO MO ONpejeNneHnto xapakTepHbIX A5 YCTaHOBKM KO3PULMEeHTOB BLIGPOCOB NpuBeAeHO
B CTaTuctmyeckom npotokone. COOTBETCTBYIOLME KOIPPULIMEHTLI BbIBPOCOB Takxe MpejcTaBieHb
B [MpuioxeHnn A.

3.5.1  Wcnonws3o0eaHue 6uomonauead 6 MaabIX yCMaHoOBKAX CHCU2aHUs (<50MBmm)

Moaxos VHBEHTapM3aumn YpoBHA 1 ANs COCTaBNEHUS OLeHOK BblBpOCOB A1 MablX YCTaHOBOK
OKMraHWA OCHOBAH Ha KONNYeCTBe BUAOB TOMIMBA, MOTPebNseMbIX CEKTOPOM Manoro oxuraHms (<50
MBTT). YnydwieHne [0 YpPOBHA 2 WHBEHTapu3auuu JaeT BO3MOXHOCTb YTOYHUTH OLEHKMY,
OCHOBaHHbIe Ha TWMax TeXHONOrWI, KOTopble OXBaTblBAlOT KakK XW10e, Tak U KOMMep4yeckoe
OKWraHWe; C TeXHOMOrMAMK, MOAPOBHO OMMCaHHBIMW B pasgene 2.2 3TOW rnaebl PykoBOACTBA.
JanbHelilwas fopaboTka 1 COBEPLUEHCTBOBaHME MOAXOo4a K WHBEHTapu3aumun YpoBHA 3 A0/XHa
OLieHVBaTb BO3/ENCTBME Ha BbIGPOCHI, KOTOpble MPo6aeMbl C MPOV3BOANTEILHOCTLIO U BO3PacT
060pYyAOBaHNA MOTYT UMETb B CEKTOPE Masoro CKUraHWsa. 3TOT NOAXOZ He A0JIXEeH OCHOBbIBATLCS
Ha OLleHKe BblIbpPOCOB, OTHOCALLMXCA K YCTAaHOBKE, HO MOAXOANT ANS NMPOMOPLMOHaNbHOro aHannsa
06LLEero KOMYeCTBa NUCNoNb3yeMbix NPUGOPOB.
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TonnMBo Ha ocHoBe 61oMacchl, Kak MpaBuio, byAeT UMeTb 60bLWNIA pa3bpoc, Yem Apyrie Buabl
TOM/AMBA, UCMOJb3yeMble B CEKTOPE Masoro OKUraHusi. YacTMYHO 3TO O6BACHSETCH pasBuUTUEM U
pasHoo6pasvemM ApeBecrHbl 1 MPMBOPOB , UCMONb3YILWMX G1MoMaccy, KoTopble MOryT 6biTb B
MCMOb30BaHMK, HO TakXe 13-3a BapyvaHTOB XapakTepa Camoro TOM/MBa, KOTOPOe MOXET OKasaTb
3HaYMTe/IbHOE BO3/AENCTBYE Ha BO3HMKaOLLME BbIGPOCHI.

YTo KacaeTcs NPoOM3BOANTENBLHOCTU ANS YCTAHOBOK MAsloro OKUraHWs, UCMOb3YOLWMX ApeBecuHy,
0cobeHHo B XwunoMm cekTope, B Morrin et al (2015) o6cyxaaeTcst BAUSHME NPaBUIbHOM HacTPONKM
obopyAoBaHVA. [ina neyeli 1 KOTNOB, A TONINBHAA CMECb CAULLKOM HacbILLeHa (B COOTHOLLEeHWN
TOM/AMBa K KWUCIOpody npeobnajaeT TOM/AMBO), CKUraHwe 6Gonee OrpaHWYeHo, Tak UTO yrnepoj
coxpaHseTcs B opmMe MOHOOKCMAA. BbIGPOCHI MPY «HACbILLEHHbIX» YCIOBUAX 3KCnayaTaumm
YBENNUYMBAIOT KONNYECTBO MOHOOKCWAA Yrnepoja W TeBepablx vactuy, (caxy), torga kak NOx
YMEHbLUAeTCa M3-3a OTCYTCTBMA JOCTYMHOro KUCopoaa. B cKygHbIX ycnosusax skcniyaTauuu (B
COOTHOLLEHUW TOMIVBA K KUCI0POAY 3HaUYUTeNIbHO MpeobnajaeT KUCI0POA) NPou3BOAUTENEHOCTE
neyun / KOTNa CHUXaeTcs, NPy 3TOM B Bblbpocax cHuxaeTca konnyvectso CO 1 TBepAbIX YacTuLl, HO
3HauuTenbHo ysennumsaetcss NOx

TexHU4Yeckoe o6CayXMBaHME U NPaBUIbHAsA HAcTPOKa MCMO/b3yeMoro 060pyAoBaHNsA, BEPOATHO,
bysyT BAUATL Ha KONMYECTBO U XapakTep BbIGPOCOB, 06PasylOLMXCH B YCTaHOBKAaxX Manoro
okuranus. Viccnegosarve Morrin et al (2015), npoBeAeHHoe VIpAaHACKMM areHTCTBOM MO OXpaHe
OoKpY>KatoLLein cpepbl, BKIOYaNO0 BbIGOPKY W aHaNn3 KoTeslbHOro 060pyAoBaHUs C 1abopaTopHbIMU
YCNOBUSIMM TeCTMPOBAaHMS, a Takke 0T60p Mpob B MCMoONb3yeMoM obopyaoBaHun. B Tabnuue 3.51
npuBeAeHbl NOAPO6HbIE CBefeHWsi O pe3y/nbTaTax 3Toro uccnegoBaHus ans NOx, B YacTHOCTW, ©
yKa3bIBaeTCs Ha MoTeHLManbHble 6osee LWMPoKMe Bapuaumm Anst TOMAMB Ha OCHOBE ApeBecHbIX
rpaHyn Mo CpaBHEHMIO C Ma3yTOM W ra30BbIMI 3KBUBaNEHTaMU.

YHuBepcuteT Aselipy B MopTyranum nposen uccnefoBaHva B pamkax npoekTta AIRUSE (2014) ans
OLIeHKWN BO3AENCTBUA PasNNYHbIX BUAOB ApeBeCchHbl Ha BO3HMKaKLWMe B pesynbTaTe BblopoCkl. 3T0
YyUMUTbIBAET TOT GaKkT, UTO pasNnUHbIe TUMbI APeBeCcuHbI ByayT pasnnyaTbCa Mo CoAepXaHMo Macna,
KOAWYecTBy Yyrnepoja W BRarW, KOTOpble BAUAIOT Ha MexaHWKy cropaHusa. MOXHO Takxe
npeanoNoXuTb, YTo pusmyeckan NpMpoaa matepuana (ApesecHble 6peBHa 1 ApeBecHble rpaHysbl)
MOB/NSAET Ha TO, HaCKONIbKO MOJIHOCTLIO CropaeT ApeBecuHa 1, cnejoBaTenbHO, Ha obpasyrolvecs
BbI6POCHI.
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Ta6nuua 3-51 PesynbTaThl oT60pa nNpo6é W aHanmMsa Ans KoT/loB B Jna6opaTopHOM
TEeCTMPOBAaHMN N B MCNONb3yeMOM o6opyaoBaHMW. [laHHble NpuBefeHbl B
nccnefoBaHUM VMpnaHACKoOro areHTCTBa Mo oxpaHe oKpyxkatolleii cpeae, OTyeT
149: «YnyulleHHble peecTpbl BbiIGpocoB NOx U TBepAbIX YacTUL, OT TPaHcNopTa 1
MasbIX YCTaHOBOK OKuUraHus B Mipnasnaun», 2015

Konnuecrts Monesble
] nccneposa
YCTaHOBOK, HUsa
Tun ycTpoiictBa | Tun TonivMBa | y4yacTBoBaB NaGopatopHeie ucnonbsye | NOx €AMNN
TecTupoBaHmsa ubl
X B moro
oT6ope o6opyaoBa
npo6 HUa
BbITOBOI KOTEN Masyt 6 v 42 /T oK
BblTOBOW KOTEN Masyt 23 v 36.6 r/Tox
Kommepueckuii 32-
koTen [1] MasyT 4 v 36 r/TAx
BbITOBOW KOTEN a3 4 v 25.8 /T Ax
BblTOBOW KOTEN las 6 v 48.3 r/TAx
Kommepuecknii
koten [1] ras 5 v 19 /T
JpesecHble 44 -
BblTOBOW KOTeN rpaHybl 3 v 57 r/TAx
JpesecHble
BblTOBOW KOTEN rpaHynbl 2 v 75 r/TAx
Kommepuecknia JpesecHble
Koten [2] rpaHy/ibl 1 v 81 /T

1)  OT60p NpPob OCHOBAH Ha YCTPONCTBAX , UCMONb3YeMbIX B 0prCax v LKONax
2) OT60p Npob 0cHOBaH Ha o4HOM KoTne 400 KBT Ha ApeBecHbIX rpaHynax.

B Tabnuue 3.52 n B Tabnuue 3.53 npeactaBneHsbl pe3ynbTathl npoekta AIRUSE ¢ oTbopom npo6
pPasNnYHbIX BWAOB ApPeBeCUHbl AN KaMWHOB, TPAAVLMOHHBLIX MeYedl N COBPEMEeHHbIX
3KOMapKMpPOBAaHHbIX Meyei. [ns kKaMMHOB 3TO Mokasano, uto CO BapbMpoBancs oT 2762 go 6258
Mr/M/X (4TO 3KBMBaNEHTHO I / [/1X) BbI6POCHI OT CKUraHWS YepHOro Tonons bblnn HanboNbLWNMN ,
a BbIBPOCHI OT CKUraHWa TOMAMBHBLIX rpaHyn coctasasan 3151 mr / MAx. Ana TYa2s AvanasoH
coctaBnser ot 373 pgo 1135 mr / mIAX € HavbonblMMW Bbl6pocaMu OT O/IMBKOBOIO WU
rPaHyNMpOBaHHOrO TOMAMBA, BbipabaTbiBatowero 649 mr / MAx. TpagnUMOHHbIE Medn nokasann
aHanornyHble AmanasoHbl ¢ Bblbpocamm CO oT 2054 po 5362 mr / M € nNpobkoBbIM Ay6oMm,
NPOV3BOAALLMM CaMble BblCOKME BbIOPOChI, 1 TOMVBA Ha OCHOBE rpaHyn, npounssoasaLlero 3400 mr /
MAx. Ans BblbpocoB TH2s oT 150 g4o 721 Mr / MIX € NMPeHencknM g4y60M, Mpon3BOAALLMM Camble
BbICOKMeE BbI6POCHI, 1 TOM/IMBA Ha OCHOBE rpaHy/, Npov3soasLuero 384 mr / MAX.

PesynbTathl, npejctaBneHHble B Tabnuue 3.52 n Tabnuue 3.53, nokasbliBaloT, YTO AManasoH
noTeHUManbHbIX BbIGBPOCOB MOXET 6bITb LUMPOKMM, MPU 3TOM MakCMMasbHble 3HaYeHWsi BbIGpOCOB
npeBbILLAOT MUHUMabHblE 3HaYeHVst B 6onee yem ABa pasa. Mpu paspaboTke OLEHOK BbIGPOCOB
Jile] YpoBHsi 3 Ans y4yeTa LUMPOKOrO AManasoHa W3MEeHEeHWn BbI6POCOB, MPOU3BOAVMbIX
YCTPOCTBaMM Ha OCHOBE peBeCcHOro TOM/MBa B CEKTOPe Masioro CKUraHusi, He06XoANMO NMPUHSATL
psiA NMpakTUYecknX LaroB As OLEHKW UMeRLMXC AaHHbIX O AeATeNbHOCTM W COBOKYMHOCTU
nprbopoB B NCMONb30BaHNN.
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Bo-nepBbIX, cyljecTByeT TpeboBaHWe nydlle MOHATb TWUM APEBECHOro TOMAMBA, WCMOb3yeMoro B
CTpaHe, MpejoCTaBsiolLeli OTUETHOCTb. 3Ta MHGOPMALMst MOXET 6biTb MOAyYeHa YacTUYHO OT
TOProBbIX accouuaLmii, 3aHUMAOLLMXCS NPOAAXeN ApeBecuHbl / ApeBecHbIX rpaHyn. OfHako 3Ta
MH$opMaLMs NO3BONUT y3HaTb NINLLL KOMMepYeckie 3anackl ApeBecuHbl. B kauecTBe BTOPOro stana
MCMONb30BaHMe O6LLEeCTBEHHbIX WCCIeA0BaHWA At Aydllero MOoHVWMaHus Tuna W Bo3pacTa
YCTPOICTB, XapakTepa TeXHWUYeCKoro O6C/IYyXMBAHUA M 4acTOTy WCMONb30BaHUS ApeBecuHbl K3
HeKOMMepYeckKUX WCTOYHMKOB MOTYT UCMONb30BaTbCs A1s1 MOATBEPXAEHUS U pa3paboTku
AanbHeLLNX HaLUVOHaNbHbIX JaHHbIX.

3TK 3Tanbl 6YAyT MpejocTaBisTb Takyld WHPOpPMaLMio, KOTopasi Heo6XO0AMMaA, UTOGbI MOMOYb
TUNU3MPOBATb CyLLECTBYIOLLMIA B 3KCMyaTaLMU COBOKYMHOCTb MPUGOPOB Ha pbiHKE. 3TO AO/IKHO
BK/IIOYATL MPOMOPLMOHANBHYHO (MPOLEHTHYH) pa36byBKy TUMUYHBLIX BUAOB ApeBecuHbl (Ay6, efnb,
COCHa U T.A.) W XapakTep WCnosib3yeMoro o6opyAoBaHUA (BO3PACT, XOPOLIO 06C/yXMBaeMble B
CpaBHeHMWe C M0X0 06C/yXMBaeMbiMK). 3aTeM 3Ty MHGOPMaLMIO CledyeT UCMONb30BaTh, YTO6bI
NMoMoUYb B BbIGOPE MOAXOAALLMX KOIGPULIMEHTOB BbIGPOCOB A/ISt Pa3HbIX KaTeropuii npuéopos.

Ta6nuua 3-52 Koa¢pdpuumeHTbl BbIGPOCOB OT TPAAMLMOHHBIX YCTPOWCTB (KaMWHbI B
CpaBHEHUMN C APOBSIHBIMU Ne4vyamMu) - nedvaTaeTcs M3 ‘XapakTep BbIGPOCOB Npu
oKuraHum 6uomaccel’ npoekta AIRUSE, Mapt 2014 (eguHMUbI U3MepeHMns

Mr/Mx)
¢ 6} [mr.MAx 1]
Co, co T4y TY10 OpraHuyeckuin dnemeHTapHbIi
yrnepog, yrnepog,
Ccbiika Tonaunso Cp.. cTaHga,. Cp.. cTaHA. Cp.. cTaHg. Cp.. CTaHA. Cp.. cTaHg. Cp.. CTaHA.
CocHa 93784 7135 2762.16 372.43 372.97 194.59 156.76 70.27 33.51 26.49
npumopckas
Axauma 91730 3714 3340.54 204.86 421.62 335.14 189.19 167.57 18.38 14.05
rycTouBeTKoBas
[1] | Ay6 kamenHbiit 90541 7946 3340.54 441.62 702.70 448.65 389.19 | 216.22 16.22 5.95
sKamnt 85676 3930 4264.86 397.30 648.65 410.81 275.68 | 210.81 19.46 19.46
[0) 94216 10432 | 4378.38 433.51 1135.14 | 540.54 491.89 | 308.11 21.08 8.65
Zepeso
[y6 npo6kosbIit 89838 16595 | 4261.62 | 1183.78 972.97 540.54 540.54 | 281.08 36.76 21.62
Ay6 88703 2200 4243.24 951.35 756.76 524.32 329.73 183.78 17.30 10.81
NOPTYranbCknit
BpukeTbl/TpaHy bl 91405 2946 3151.35 913.35 648.65 416.22 318.92 227.03 15.68 13.51
ByK KpacHbIit 94545 4966 4021.15 361.96 311.89 68.11 210.81 49.73 23.24 12.43
[2] | Ay6 nupeneiickuit 87466 4482 4651.15 761.31 675.68 220.54 487.57 | 163.78 32.43 4.86
Tononb YepHblit 95406 9667 6258.36 634.20 757.30 275.14 568.11 182.16 42.70 10.27
CocHa 3243.24 486.49 0.00 0.00 722.42 235.96 | 431.88 | 150.08 81.86 41.46
[3] | npumopckas
sKamnt 4540.54 156.76 0.00 0.00 1093.70 | 154.10 | 630.05 90.17 20.88 212
[y6 npobKoBbIit 4702.70 551.35 0.00 0.00 744.86 154.13 | 450.14 | 103.50 32.45 8.17
CocHa 90270 13568 | 3086.49 1027.03 281.08 232.43 135.14 | 135.14 3297 23.24
npumopckas
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Axauus 85622 | 22324 | 521622 | 1297.30 | 427.03 | 232.43 221.62 | 14324 | 1568 | 9.73
ryctouBeTkoBas
[1] | Ay6 kameHHblit 88216 | 17027 | 3443.24 | 1005.41 | 313.51 | 210.81 162.16 | 113.51 | 1243 | 541
JsKaunt 83676 | 14000 | 3654.05 | 772.97 | 540.54 | 362.16 281.08 | 216.22 | 20.00 | 16.22
Onvskosoe 93243 | 17297 | 3508.11 | 848.65 | 470.27 | 243.24 248.65 | 11892 | 24.86 | 12.97
Aepeso
ApossHble [y6 npo6KoBbiIit 86703 | 22378 | 5362.16 | 1664.86 | 448.65 | 329.73 259.46 | 183.78 | 22.70 | 17.84
neun fiy6 85027 | 10811 | 4643.24 | 691.89 | 702.70 | 448.65 335.14 | 248.65 | 17.30 | 811
nopTyranbckuit
BpukeTsl/TpaHynbl | 88432 | 14108 | 3400.00 | 854.05 | 383.78 | 259.46 200.00 | 162.16 | 9.73 6.49
ByK KpacHblit 94484 | 3176 | 2966.25 | 209.70 | 149.73 | 39.46 86.49 | 27.03 | 2324 | 7.03
[2] | Ay6 nupeneiicknit | 76477 | 7369 | 5166.89 | 419.34 | 721.08 | 203.78 494.05 | 144.86 | 48.65 | 10.81
Tononb YepHblit 101586 1544 4544.21 262.23 236.76 75.68 154.59 59.46 47.57 2.70
CocHa 2054.05 | 43.24 256.09 | 127.43 | 107.00 | 32.15 | 89.80 | 60.59
[3] | npumopckas
JsKamnT 2540.54 | 227.03 41150 | 132.78 | 22435 | 73.05 | 32.28 | 11.85
[ly6 npo6kosbiit 2918.92 | 508.11 300.73 | 155.00 | 160.53 | 99.00 | 26.80 | 1.55
(4] | CocHa 87756 | 1639 | 3357.38 | 672.80 35119 | 85.80 | 16518 | 112.34 | 101.61 | 38.35
npuMopcKas
ByK KpacHblit 88298 | 7781 | 2569.00 | 473.58 338.19 333 | 14295 | 6.30 67.29 | 11.90
1)  GONCALVES, C.; ALVES, C.; PIO, C. - Inventory of fine particulate organic compound emissions from
residential wood combustion in Portugal. Atmospheric Environment. 50 (2012) 297-306. doi:
10.1016/j.atmosenv.2011.12.013.
2) MARTINS, V. I. F. - Emissdes de carbono particulado durante a queima doméstica de biomassa. [S.L.]:
Universidade de Aveiro, 2012
3) DUARTE, M. A. C. - Emissdes de compostos carbonosos pela queima doméstica de biomassa. [S.L.]:
Universidade de Aveiro, 2011
4) Vicente, E. A. D. - Medidas para mitigar as emissées da combustdo doméstica de biomassa. [S.L]:

Universidade de Aveiro, 2013
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Ta6nuua 3.1 KoappunumeHTel BbLIGPOCOB COBPEMEHHbLIX 3KOMApPKUPOBaHHLIX neyeid -
neyaTtaeTcs u3 ‘Xapaktep BbIGpPOCOB Npu okMraHnm 6momaccol’ npoekta AIRUSE,

MapT 2014
Bbi6pocos [mr.Mx1]
CO, co TYy9 OpraHuyeckui dnemeHTapHbI
yrnepoa yrnepos,
Tonauso Cp. cTaHa, Cp. cTaHa, Cp. CraHg Cp. cTaHa cp cTaHa.
CocHa 88649 525 1485.95 | 144.86 60.54 13.51 15.68 6.49 23.78 12.97
5] npuMopcKas
Hble ApoBAHble Akauma 89730 3819 2505.95 120.54 65.95 10.27 12.97 5.41 15.68 5.41
neuu rycTouBeTKoBas
dBKaaunt 85405 461 2188.11 | 484.86 | 111.89 45.95 35.68 16.76 14.59 10.27
Ay6 88541 525 3489.73 | 346.49 156.22 48.65 67.03 13.51 17.84 9.73
NPO6KOBbIN
Koagpduumentnl Bbibpocos [mr.MIAx1] %TY10 Koadpduuuentb Bbibpocos
[mr.MAx1]
Co, co T4 OpraHuyeckunit 3nemeHTapHbIN OpraHuyeckui 3nemeHTapHbIA
yrnepog, yrnepog, yrnepog, yrnepog,
Tonaneo | Cp. CTaHA, Cp. CTaHA, Cp. CTaHA Cp. CTaHA, Cp. CTaHA Cp. CTaHA, Cp. CTaHA,
BpukeTbl 939.33 72.77 37.60 33.10 27.36 24.09
AposaAHble neun [61 Byk 1680.96 89.28 37.00 35.60 33.04 31.79
Ay6 1813.66 71.86 29.80 22.20 21.41 15.95
Enb 1339.82 79.55 32.90 28.30 26.17 22.51

1) FERNANDES, A. P. et al. - Emission factors from residential combustion appliances burning Portuguese
biomass fuels. Journal of environmental monitoring: JEM. 13:11 (2011) 3196-206. doi: 10.1039/c1em10500k.

2) SCHMIDL, C. et al. - Particulate and gaseous emissions from manually and automatically fired small scale
combustion systems. Atmospheric Environment. ISSN 13522310. 45:39 (2011) 7443-7454. doi:
10.1016/j.atmosenv.2011.05.006.

4 KayecTBO AaHHbIX

4.1 MonHoTta

HeO6XOAI/IMO y4nTbiBaTb BO3MOXHOCTb CaMOCHabXeHUsa nnun Apyrne HeyuTeHHble MnOoCTaBkU
Tonnmea.

4.2 lMpepoTBpalyeHMe ABOVIHOIO yueTa C APYrUMIN ceKTopamm

Ecnn MoxHO pacnpefenvTb jaHHble O Bblbpocax, 3TO cnegyeT czenatb. OfHaKo, Heo6XOAMMO
NPWHATL Mepbl ANt TOFO, YTO6LI He 6bI10 A4BONHOrO yyeTa BbI6POCOB.
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4.3 TMpoBepKa fOCTOBEPHOCTU

4.3.1  KoagpuyueHmer 8616pocoe npu UCNONb308AHUU HAUAYHWUX U3 WUXCA MexHo, i

Pasmep yCTaHOBOK [Ans OKMraHWa 6yAeT HMXe MOpPOroBOi BeNWUUHbI, FAe MpuMeHseTcs
PYKOBOACTBO MO YPOBHIO BbIGPOCOB HaUMYULLNX AOCTYMHbIX TexHonornia (HAT).

OgfHaKo, MHOrVe CTpaHbl MPUMEHSIOT peryanpoBaHne BbIbpoCoB OT yCTaHOBOK B paccMaTpvBaeMoMm
AVanasoHe pa3mepoB, W BbibpaHHble MpejesibHble 3HayeHusi BbIBPOCOB MpejcTaBieHbl B
HUXKecneayroLmx pasgenax. MogpobHast HGoOPMaLKWs NO METOAONOTM, NMPUMEHsSIeMOoli AN pacyeTa
K03$PMLMEHTOB BbIOGPOCOB Ha 6ase mnpejenbHO AOMYCTUMbIX BblOpPOCOB, MpeAcTaBneHa B
MpunoxeHnn B.

4.3.2 CodepicaHue cepbl 8 monsause

[N TeXHONOrnyecknx nNpoLeccos b6e3 6opb6bl € 3arpssHeHnem SOz, cojepxaHue cepbl B Tonanee
obecneunsaeT cpeAcTBa 41 pacyeTa KoadpduumeHTa BbI6pocos SO2.

EFso2 = [S1x2 x 1000
100 x CV
rae:
o EFso2 ABNsieTcs KoappuumeHToM Bbi6pocos SOz r.MAx ",
e [S]sBNsAeTca yaenbHbIM COAepXaHneM cepbl (Becosoe),

o CVABNSETCA HU3LWeR TennoTol cropaHus FAxX.kr',

e 2 AB/ISIETCA COOTHOLLEHNEM OTHOCUTENbHOV MONeKyNspHOI Maccbl SO2 11 cepbl.
3T0 ypaBHEHME MOXHO PacLUMPUTb C Lie/ibio BKIOYeHUs koadduLmeHTa cogepxkanms SO2 B 3o1e.

Xunakoe Tonnnso B EC noaBepXeHbl OrpaHNYeHUAM Ha NpejenbHO JoNYCTUMOro CoAepXaHunsa cepbl
(EC SCOLF, 1999/2005) kak nokasaHo B Tabnuue 4.1. KoapdurumeHTbl Boibpocos SOz B Tabnuue 4.1
6bINN paccumnTaHbl Mcxoas 13 100%-ro NnpeobpasoBaHNsA Ccepbl B TOMIVBE U C NMPUMEHEHNeM HU3Lel
TennoTbl cropaHns HeGTAHOro TonavBa No HopMaTtneam BennkobputaHum (DUKES, 2007).

Ta6nuua 4-1  Koa¢ppuumeHThI BLIGPOCOB CEPbI, UCXOAS U3 NpeAenbHO JONMYyCTUMbIX
3HayeHuii copepXKaHus cepbl

He¢TaHoe AaTta MakcumanbHoe | KoappunuymeH | 3ameuaHme
TonAMBO BbIMO/IHEHNSA coaepxxaHme T BblGpoca
cepbl SO, r.MAx"
Tsaxenoe 1.1.2003 1% 485 Mpeanonaraet HV3LLYO
TOMNBO Tennoty cropaHus 41,2
rax.r’
Fasonn [lo 1.1.2008r. 0.2% 92 Mpeanonaraet HV3LLYIO
TENNOTYy CropaHus
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Mocne 1.1.2008r. 0.1% 46 43,4 Tax.T"

4.3.3 bbimosbie u manvie (8bIX00HOU MoujHocmero < 300 KBm) komanel, pabomaroujue Ha
meepdomM monsnuee 01 HeXunbix nomeweHuli

EN303 pt5 siBasieTcs cornacoBaHHbIM CTaHAapToM EN, oxBaTbiBatOLWMM BOZAOTPENHbIA KOT/bI
LleHTpasbHOro OTOMAEHNS Ha TBEPAOM TOM/IMBE MOLLHOCTLIO A0 500 KBT, KOTOPbLIV BKItOYaeT B cebs
«Kknaccbl» BblbpocoB CO, opraHuyeckoro razoobpasHoro yrnepoga (OGC) (neTyume opraHuyeckue
coeanHeHus) 1 ¢unbTpyemble TY. KoappuumeHTbl BbIOPOCOB, CBSi3aHHble C KOHLEHTpauui
BbIGPOCOB, NpejcTaBneHbl B Tabnuue 4.2 1 paccuMTaHbl Ha OCHOBE CTEXMOMETPUYECKOrO YAeNbHOro
o6bemMa AbIMOBBIX ra30B MpU CyMMapHO nogave Tonnmea B 253 M3 / I ans 6bromaccsl 1 258 M3 /
IAx anst BUTYMUHO3HOrO yras (cMm. Stewart R, 2012 n MpunoxeHwue B).

MHOrUe cTpaHbl UCMO/L3YIOT CXeMbl C YTBEPXAEHVEM TWUMOBOro o6pasua Als B6bITOBLIX NPUGOPOB,
paboTaloWwmx Ha yrne u 6romacce, KOTopble MPUMEHSIOT MpPeAeNbHO AOMYCTVIMbIE 3HaYeHUs
BbIGPOCOB 06LLEro KOAMYeCTBa B3BELUEHHbIX 4acTvL, M3 MpU60pPOB, paboTaloLMX Ha TBEPAOM
TOM/MBE, U 3 HUX MOXHO MONY4UTb KOIGOULIMEHTbI BLIGPOCOB. CXEMbI 3KONOMMYECKO MapK1pOBKM
A5 ra30BOro 060pyA0BaHUs MOTyT BK/OUaTh B Ce651 MapkMpPOBKY A5 Bbi6poco NOX.
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Ta6nuua 4-2  Knaccbl Bbi6pocos EN303 Pt 5 kak ko3¢ dpuLmeHTbI BbIGpocoB

Tun Tun BeixogHas KoHueHTpaums BbIGpOcoB, Mr M3 npu HopMarbHbIX Temnepatype u aasnenuu (0 °C, 101,3 kfMa),
nogauv Tonnuea MOLLHOCTb cyxoii n 10 % Oz
Tonnuea yCTaHOBKM

kBT co «OGC» (N10C) ™

Knacc 3 | Knacc4 | Knacc5 | Knacc3 | Knacc4 | Knacc5 | Knacc3 | Knacc4 Knacc 5

PyuHas 6uoreHHoe <50 5000 1200 700 150 50 30 150 75 60
>50— 2500 100 150
<150
>150—- 1200 100 150
300<500
uckonaemoe <50 5000 150 125
>50— 2500 100 125
<150
>150— 1200 100 125
<500
ABTomaTnueckas | GuoreHHoe <50 3000 100 500 100 30 20 150 60 40
>50— 2500 80 150
<150
>150- 1200 80 150
300<500
1ckonaemoe <50 3000 100 125
>50— 2500 80 125
<150
>150- 1200 80 125
<500

KoadpdmumeHTsl BbIGpOCOB, I.IMx ! (NoneaHas Tennosasi MOLHOCTb)

PyuHas 6uoreHHoe <50 2426 582 340 73 24 15 73 36 29
>50— 1213 49 73
<150
>150— 582 49 73
<500
nckonaemoe <50 2470 593 346 73 25 15 61 37 30
>50— 1235 49 61
<150
>150— 593 49 61
<500
AsTomaTtndeckas | GuoreHHoe <50 1455 485 243 49 15 10 73 29 19
>50— 1113 39 73
<150
>150— 582 39 73
<500
nckonaemoe <50 1482 593 346 49 15 10 61 30 20
>50— 1235 39 61
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<150

>150— 593 39 61
<500

MprmeyaHne:
TY - punbTpyemble TH

OpraHuyeckunii razzobpasHblii yranepog (OGC) BblpaXxaeTcs kak yrnepoj

4.3.4 Hopmamuesl 3K0/102U3aYUU 015 YCMAHOBOK MA/1020 CHCUR2AHUS

B EC Heckonbko HopmaTMBOB onpefensitoT MWHWManbHble TpeboBaHusA (Bkao4as BblIOPOCh!) B
COOTBETCTBUM C [MpeKkTMBOIM Mo 3konorusaunn. faHHas [vpekTvBa obecneymBaeT OCHOBY Asi
YCTaHOBNEHNA MWHMMaNbHbIX TpeboBaHWI , KOTopble 06/1ajatoT HOPUANYECKOA CUNOA MNpu
BBeAeHUN JNpeKTVBbI B AelicTBLe.

BHeapeHue HOpM 6b1n0 paspaboTaHo ANs:

e OborpeBatenn nomelleHNA M KOMBMHMPOBaHHbIE o6orpesaTenyt (KOT/bl LEeHTPasbHOro
OTOMNEHVA  MOLLHOCTbIO < 400 KBT rasoBsble, MacisHble, 31eKTpUYecKue) n Manble
TEN031eKTPOCTaHLMM C INeKTPUYeCcKoi MoLHoCTbo < 50 KBT;

e Harpeatenu Bogbl (< 400 KBT BbIXOAHO MOLLHOCTY ra3oBble, Mac/isiHble, d1eKTpuYeckme);

e  KoT/bl LeHTpanbHOro oTonaeHns Ha TBepAoM Tonamee (< 500 KBT , 6romacca 1 MuHepanbHoe
TOMANBO) U Manble TeNN031eKTPOCTAHLNN C SN1eKTPUYECKOn MOLHOCTLIO < 50 KBT;

e [lomallHVe/6bIToBble 06orpeBaTeNn NoMeLLeHU MOLWHOCTbI0 < 50 KBT (rasoBble, Ha XWAKOM
TOMNVBE, 3NeKTpUYecKne);

e KomMmepueckre oborpeBaTteniv NMoMeLLeHNA MOLLHOCTBIO s < 120 KBT (ra3oBble, Ha XWAKOM
TOM/IMBE, 3N1eKTpuYeckune); n

e O6orpesaTenu NomeLLeHWA Ha TBePAOM TOMANBE MOLLHOCTbIO < 50 KBT.

MoapobHasa nHbopMaums O npejenbHbIX 3HaYeHMsX BblbpocoB npuBejeHa B MpunoxeHun C,
obpatuTe BHMMaHMe, YTO, XOTs Npeje/ibHble 3HaUeHUs1 BbIBPOCOB OTPaXkatoT TeKyLUU KOHTPO/b B
HEeKOTOPbIX CTPaHaX, MUHVManbHble TpeboBaHWs, onpejeneHHble B HopmaTtuBax, BCTynatoT B CUny B
nepuog ¢ 2018no 2022 roga (AaTbl BHeApeHNs yCTaHOBAeHbl B HopmaTtumBax).

4.3.5 [pednazaemas fjupekmuea 015 CPedHUX YCMAHOBOK CHU2AHUSA

MakeT Mep EC nonntmkn no obecneyeHMo 4UCTOTbl Bo3dyxa (Jekabpb, 2013) BkaYana
npeanoxXeHne o CO34aHUN AVPEKTUBLI ANA CPeAHUX YCTaHOBOK CKWMraHus , yCTaHaBiVBaloLLEn
MUHWManbHble TpeboBaHUS K YCTaHOBKaM CKMUraHuWs MolyHocTbio 1-50 MBTT. CornacoBaHHble
npejensHo AoNycTMble 3HaYeHUs BbIGPOCOB , KOTOPble GYAYT MPUMEHSATLCA K HOBLIM CPeHVM
ycTaHoBkaM Ana okuraHvsa ¢ 2018 roga v Ko BCEM CyLLECTBYHOLUMM CPeAHUM YCTaHOBKaM A4S
okmranma ¢ 2025 roga 418 yCTaHOBOK MOLLIHOCTbO 5-50 MBTT 11 ¢ 2030 Ans yCTaHOBOK MOLLHOCTbBIO 1-
5 MBTT, cymmumpytotces B MpunoxerHun C.
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4.3.6 U36paHHble HAYUOHANbLHbBIE NpedenbHO donycmumslie 8bI6pOChI 014 YCMAHOBOK MA/020
COHUuaHUA

MHorve cTpaHbl MPUMEHSIOT Mepbl MO KOHTPOAKO 3a BblI6pOCaMUN ANt YCTAHOBOK AN OKUraHWS
MOLLHOCTbIO Huxe 50 MBTT, 1 KpaTkas cnpaBka MO NpejenbHO AOMyCTUMbIM Bbibpocam B
M3bpaHHbIX CTpaHax npeAcTaBAeHa B BUAE HUXeCleAyroWwmnx Ko3sdPuLmMeHTOB BbIGPOCOB;
AOMONHWTeNbHas MHGopMaums (M CTpaHbl) NpejcTasneHsl B MpunoxeHun C.

Ta6nuua 4-3 MpeaenbHO fonNycTUMbIE HA HALMOHaIbHOM YPOBHE Bbi6poChl B BUAe
K03¢pPULIMEeHTOB BbIGPOCOB ANl KOT/I0B, UCNOJb3YHOLLUX Yro/b

CTtpaHa M T Cr. Tpauusa p mr M npu Type n (0°C, 101,3 kMMa), cyxow
b npu cTaHAapTHOM cogepxaHum O,

02 NOx SO, TY co noc
% HU3Kan BbICOKas HU3Kan BbICOKas HU3Kan BbICOKas

®paHuma 20-50 MBT 6 450 650 850 2000 50 100 200 110

®paHuua <4 MBT 6 550 825 2000 150

dpaHuma 4-10 MBT 6 550 825 2000 100

®paHumna >10 MBt 6 550 825 2000 100

DUHNAHANS 1-50 MBT 6 275 550 1100 1100 55 140

Fepmanus <2,5MBT 7 300 500 350 1300 50 150

Fepmanunsa <5MBT 7 300 500 350 1300 50 150

Fepmanus >5MBT 7 300 500 350 1300 20 150

Fepmanunsa >10 MBt 7 300 400 350 1300 20 150

KoadhdunumeHTsl BbIGpocos, r.M[ox™ (WcTbin MeToa)

®paHums 20-50 MBT 163 235 308 725 18 36 72 40
DdpaHums < 4 MBT 199 299 725 54

®paHuua 4-10 MBT 199 299 725 36

dpaHumsa > 10 MBT 199 299 725 36

DuHNAHanA 1-50 MBT 100 199 398 398 20 51

Fepmanus <2,5MBT 116 194 136 505 19 58

Fepmanus <5 MBT 116 194 136 505 19 58

Fepmanus >5MBT 116 194 136 505 8 58

Fepmanus >10 MBT 116 155 136 505 8 58
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Ta6bnuua 4-4 MpeaenbHO AonycTUMble BbIGPOCHI Ha HaLMOHaIbHOM YPOBHe B BUae
K03¢pMLIMEHTOB BbIGPOCOB AR KOTNOB, UCMO/b3YIOLLUX APEBECUHY
MouyHocT Cr. KoHLeHTpauus BbI6pOCOB, MI M NPy HOpManbHbIX TeMMNepaType u AasneHun (0°C,
Crpana N 101,3 kMa), cyxoii Npu cTaHAAPTHOM coAep)kaHnum Oz
02 NOx SOz T4 co noc
% HU3Kas BbICOKas HU3Kas BbICOKA | HM3Kas | BbicOKas
a
PpaHuya 20-50 MBTT 1 400 650 200 2000 50 100 200 110
PpaHunsa <4 MBT 11 500 750 200 150
PpaHuus 4-10 MBT 11 500 750 200 100
DPpaHumsa > 10 MBT 11 500 750 200 100
DUHNAHAN 6 250 500 250 375
a 1-5 MBT
DUHNAHAN 6 250 500 125 250
a 5-10 MBt
DUHNAHAN 6 250 500 50 125
a 10-50 MBT
lepmaHus <2,5MBTt 1 250 350 100 10
epmaHus <5MBT 11 250 350 50 10
lepmaHus >5 MBT 1 250 350 20 10
KoadpdunLmeHThl BEIGPOCOB, I.IAK " (UncTbili MeTog)
PpaHums 20-50 MBTT 232 377 116 1161 29 58 116 64
PpaHuua <4 MBT 290 435 116 87
PpaHuus 4-10 MBT 290 435 116 58
PpaHuua > 10 MBT 290 435 116 58
DUHNAHAN 96 193 96 145
a 1-5 MBT
DPUHASHAN 96 193 48 96
a 5-10 MBt
DUHNARAN 96 193 19 48
a 10-50 MBT
epmaHus <2,5MBT 145 203 58 6
epmaHus <5MBT 145 203 29 6
lepmaHus >5MBT 145 203 12 6
Ta6nuua 4-5 TMpepenbHo gonycTMble BbIGPOChI HA HAaLMOHANIbLHOM YPOBHE B BUAe
K03¢pMLIMEHTOB BbIGPOCOB A1 KOTNOB, pa6oTaloLMX Ha XXUAKOM TonnBee
3 o
CTtpaHa MotwHocTs Cr. KoHueHTpauus BbIGpocoB, Mr M npu Type U (0°C,
101,3 kMMa), cyxoi npu cTaHAAapTHOM coaepxaHum O,
02 NOx SO, T4 co noc
% HU3Kas BbICOKasA Hu3Kas BbICOKas HU3Kan BbICOKas
®paHumna 20-50 MBTT 3 450 650 850 1700 50 100 100 110
®paHuua <4 MBT 3 550 825 1700 150
®paHumna 4-10 MBT 3 550 825 1700 100
®paHums > 10 MBT 3 500 750 1700 100
OuHNAHaNA 1-15 MBT 3 800 900 1700 50 200
PuHnaHans 15-50 MBT 3 500 670 1700 50 140
FepmaHus HWB 3 180 350 50 80
Fepmannsa LPS 3 200 350 50 80
Fepmanus HPS 3 250 350 50 80
KoadbpnumenTsl BoiBpocos, r.IIx ™ (41cTbiit MeToa)
DdpaHums 20-50 MBTT 3 127 184 241 481 14 28 28 31
®paHuua <4 MBT 156 233 481 42
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PpaHuua 4-10 MBT 156 233 481 28

®panHums > 10 MBT 3 141 212 481 28

OUHNAHANS 1-15 MBT 3 226 255 481 14 57
OuHnaHana 15-50 MBT 3 141 190 481 14 40

Fepmanus HWB 3 51 99 14 23
Fepmanus LPS 3 57 99 14 23
Fepmannsa HPS 3 71 99 14 23

Ta6énunua 4-6  MNpeaenbHO AONYCTUMbBIE HA HAaLMOHaIbLHOM YPOBHE BbIGPOCHI B BUAe
K03¢pPULMeHTOB BbIGPOCOB A1 KOT/I0B, paboTaloLMX Ha rase

CtpaHa MowwHocTs Cr. KoHueHTpauus BbIGp mr Mf npwm H T Type u (o°c,
101,3 kMa), cyxoit Nnpu cTaHAapTHOM cofepxaHum O,
02 NOx SO, ™ co noc
% HU3Kas BbICOKas HU3Kasn BbICOKas HU3Kas BbICcOKasn
®paHums 20-50 MBTT 3 120 350 35 5 100 110
®paHums <10 MBT 3 150 225 35 5
DdpaHums >10 MBT 3 100 150 35 5
duHnaHans | 1-15 MBT 3 340 400
OuHnsaHgua | 15-50 MBT 3 170 300
Fepmanus HWB 3 100 10 5 50
Fepmanus LPS 3 110 10 5 50
Fepmanus HPS 3 150 10 5 50

KoadpduumeHTsl BbIGPOCOB, .Mk (YMCTbIN MeToA)

®paHuua 20-50 MBTT 34 99 10 1 28 31
®paHumna <10 MBT 42 64 10 1

®paHums > 10 MBT 28 42 10 1

OuHnaHgua | 1-15 MBT 96 113

OuHnangua | 15-50 MBT 48 85

Fepmanus HWB 28 3 1 14
Fepmannsa LPS 31 3 1 14
Fepmanus HPS 42 3 1 14

4.4 Paspa6oTka corjacoBaHHOro BpeMeHHOro psifia U NOBTOPHbI pacyeT

Bbinyck BbI6POCOB, He cogepxallux CO2, B pesynbTaTe OKUraHVs TONAMBA MEHSeTC CO BpeMeHeM,
Tak kak obopysoBaHMe W YCTPOWNCTBa MOAEPHU3MPYHOTCS, WU MPOU3BOAUTCS 3aMeHa Ha MeHee
3arpsA3HAIOLLYIO 3HepreTuyeckyto TexHonornwo. CoveTaHne UCMONb3yeMO TEXHONOTUM C KaXAbIM
BVAOM TOM/AVBa byAeT MeHATLCS CO BpeMeHeM, 1 3TO MMeeT 3HayeHue Ans Bblbopa kKodpduumeHTa
Bbl6pOCOB Ha YpoBHe 1 1 YpoBHe 2.

4.5 OueHKa HeonpeaeneHHOCTU

4.5.1  HeonpedeneHHocmb 8 KO3pPpuyueHmax ebibpocos

CyLLecTByeT HeornpeseNeHHOCTb B CBOAHbIX KO3dPULIMEHTax BbIGPOCOB, NCMOIb3yeMblX 4151 OLLeHKM
BbI6POCOB. KOAMYECTBO MCTOUYHWUKOB, AMana3oH WCMONb30BaHUsA, pa3mepbl, kKayecTBo Tonavea (B
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4YaCTHOCTW, TBEPABIX BUAOB TOMIMBa W BMOMACChl) U TEXHONOTUIA B XUAULLHOM X03slicTBe 6yayT
OKasblBaTb BAUSIHWE HA HeoMNpeAeneHHOCTb, OXMWAAeMyl0 OT TMPUMEHEHUsl «CBOAHOro»
Ko3$PrLMeHTa BbIGPOCOB.

4.5.2 HeonpedeneHHocmu & OaHHbIX NO ocywecmensemoli desmensHocmu

[aHHble 1o OCyLLLeCTBI'IFIeMOI?I AEATENBHOCTN  ANA 6bITOBOrO  MCMO/B30BaHUA TOMAUBA MoryTt
3aBUCETb OT HeonpeaeneHHoCTHn, CBA3AHHOW C Flp06l'leMaMVI camoobecneyeHus, yAaneHusa oTxoh0B
mnn «HeOd)I/ILI,I/IaﬂbeI)(» NCTOYHUKOB TONM/IMBA.

4.6 O6ecneyeHMe/KOHTPO/IbL KayecTBa UHBeHTapusauumn OK/KK

Kakasi-To cneumduka oTcyTcTBYET.

4.7 KapTupoBsaHue

Kakas-To cneymndurka oTcyTcTByeT.

4.8 OTYEeTHOCTb M lOKYMeHTaLus

Kakasi-To cneumdurka oTcyTcTBYET.

5 T[noccapwuii

KoTnbl ¢ aBTomMatuyeckon | KOTAbl  C  MNOJIHOCTBHO aBTOMaTMBMpOBaHHOVI cMcTeMori  mojauu

nogaueli Tonnvea Tonnmea

KoTen: nto60oe TexHUYeckoe yCTPoCTBO, B KOTOPOM TOMANBO OKUCISETCS B
Lilensix Noly4eHus TennoBoi sHepriy, KOTopas NepeHoCUTCs Ha Bogy
unn nap

BpuKeTbI: OTHOCUTCA K 3amMaTeHTOBaHHLIM BUAAM TOMAMBA W3 6GPUKETOB

KaMmeHHoro/nonybutymmHosHoro yras (NAPFUE 104) n 6yporo yras
(NAPFUE 106)

BypebIii yronb: oTHOCUTCA K bypomy yraw/naurHuty (NAPFUE 105) BanoBoii
3HepreTuyeckor ueHHoctn (GHV) meHee, yem 17 435 k[/kr, n
cogepxaimx 6onee 31% neTyumx BeLLeCTB Ha Cyxoli 6e330/bHOl

macce
[lpeBecHbIl yronb: OTHOCUTCA K TepMu4deckn obpaboTtaHHol gpesecnHe (NAPFUE 112)
[Abimoxoa: KMpNWYHas, MeTananyeckas wAn  6eToHHas AbiMoBas  Tpyb6a,

ncnonb3yemas Ans yHoca oTpaboTaBLUVX ra3oB B aTMocdepy 1 Ans
CO34aHUs TAMN

ToU; TennosnektpoueHTpans (TOLL)

Kokc: OTHOCUTCA K CyXOMY OCTatky, nojsydyeHHOMY W3 KaMeHHOro yrnsa
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(NAPFUE 107) unun u3 6yporo yrna (NAPFUE 108) nytem o6paboTku
Npu BbICOKOI TeMnepaType B OTCYTCTBYE BO3Ayxa

SdPeKTNBHOCTb: 3TO - OTHOLUeHWe MpOu3BeAeHHOW TemnnoBOW 3HEpPrun BbIXOAHOW
MOLLHOCTW K 3Hepruu, BBOAWMOI C TOMMBOM, C Y4YeTOM HU3LUei
TennoThbl CropaHus TonauBa.

KamuH: Kak MpaBWoO, O4YeHb NpOCTas TOMOYHas Kamepa, C HapyXHoW

ABepueli nan 6e3 Hee, B KOTOPO/ TOMAMBO OKWUCNSETCA ANS
NnoslydeHVst TEMaoBO 3Hepruy, KoTopast MepeHocuTcs B Xuioe

nomMetleHne, rnaBHbIM o6pa30M, nyTem msnyyeHus.

FasoobpasHble BUbI

TonnmBea:

oTHoCuTCs K npupoaHomy rasy (NAPFUE 301), rasokoHAeHcaTam
(NAPFUE 302) 1 okuxkeHHbIM HedpTsiHbIM rasam (CHI; NAPFUE 303),
6uorasy (NAPFUE 309)

KameHHbIi1 yronb

OTHOCUTCA K YI/t0 BasIOBOM 3HepreTMyeckoit LleHHoCT 6onblue, Yem
17 435 k/[x/kr, B nepecyeTe Ha 6e330/1bHOE, HO BAAXHOE BeLLecTBo,
T. e. K naposunyHomy yrato (NAPFUE 102, Bbicluasa TenaoTta cropaHus
(GHV)> 23 865 Kk/px/Kkr), K nonybutymmHosHomy yrato (NAPFUE 103, 17
435 k/[x/kr <sbiCllas TennoTta cropaHus (GHV) <23 865 k/x/kr) n
aHTpauuTy.

Xngkune Buapl Tonamea:

oTHocuTcs K KepocuHy (NAPFUE 206), rasoiinto (rasoin/ agnsenbHomy
Tonamey (NAPFUE 204), octaTouHOMy HedTernpoAykTy, TOMOYHOMY
masyTy (NAPFUE 203) n apyrum xungkum suaam tonamsa (NAPFUE225)

KoTnbl ¢ pyyHoi nogayen
TonnvBa

KoTen c I'Iepl/lO,D,I/IHecKOI)’I pyHHOVI c1McTeMor nogavum TonamBea

3anaTeHTOBaHHblE  BWUAbl | OTHOCUTCA K 6e34bIMHbIM  BMAAM TOMAMBA, W3roTOBNEHHLIM U3

TonnuBa: KameHHoro/nonybutymmHosHoro yrns (NAPPFUE 104)

Topd: oTHOCUTCA K TopdsiHbIM Bugam Tonamsa (NAPFUE 113)

TeBepgoe  TOMAMBO M3 | OTHOCUTCA K JApeBeCHbIM BWUAaM TOMJIMBA, KOTOpble HABSAKTCA

6romacchbl: APeBeC1HON 1 aHanornyHbIMn gpesecHbimMun otxogamu (NAPFUE 111),
a Takxe JApeBecHbIMU oTXoAamu (NAPFUE 116) [
CeNbCKOXO3ANCTBEHHBIMW OTXOAaMK, WCMONb3yeMbIMU B KayecTsBe
TOMNMBA (CONOMA, CTEPXHW KYKYPY3HbIX noyaTkoB v T.4.; NAPFUE 117)

Meub: NpocToe YCTPOMCTBO, B KOTOPOM TOMMBO CXKUTaeTcst ANS NOoayYeHUst

TennoBon 3Hepruny, Kotopaa nepeHoCUTCA BO BHYTPEHHKOK 4YacTb
34aHNA C MOMOLLBIO N3/TyYeHUA N KOHBEKL NN
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7 HaBepgeHue cnpaBokK

Bce BoMpocbl MO JaHHOW rnaBe cnejyeT HanpaeAfTb COOTBETCTBYHOLLEMY PYyKOBOAWUTEO
(pykoBOAWTENSAM) SKCMEPTHOM TpynMbl MO CKUFAHUIO Y MPOMbILLNEHHOCTY, paboTatoLLeil B paMkax
LleneBoii rpynnbl MO WHBEHTapu3auuMyv W MpoOrHoly BbiGpocoB. O TOM, Kak CBSi3aTbCsi C
conpeacepatenamu LIFVMB Bbl MoxeTe y3HaTb Ha oduumanbHom caiite LUFVMB B WHTepHeTe
(www.tfeip-secretariat.org/).
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MpunoxeHne A KoadcpuumeHTsbl BbIOpocoB no
TEXHONOrnsm

B AAHHOM NPUNOXEHNN AaeTca KOMMUNAUUA pasinyHbIX AaHHBbIX O Bbl6pOCaX ANna TOro, uTO6bI Yy
nosib3oBaTeneli 6bi1a BO3MOXHOCTb CpaBHeHNA C X COBCTBEHHBIMU AAHHbIMW.

Ta6nuua A1  KoadpouumeHTbl BbIGPOCOB YCTAaHOBOK Masloro OKUraHus, paéotawoLimx Ha

yrne
YcTaHoBKa 3arpasHuTenu
r/TAx mr/TAK
SO, | NOx | CO | HMANOC" | noc” | MAY | BeHsanupe
H
OTKPbITbI 6LITOBON KaMUH n.d. nd. | nd. 149 nd. |nd. n.d.
BbITOBas 3aKpbiTas neyb 2420 75 | 1500 n.d. 60 n.d. n.d.
21047 | 87 | 7097 n.d. nd. | n.d. n.d.
BbITOBOI KOTEN 91729 162" | 18" n.d. 0.02" | n.4. n.d.
Manbiit KoTen a8 | nd. nd. | 4162 n.d. nd. |nd. 0.12
KOMMepUYeCKoro/MHCTUTYLIMOHANBHOrO cekTopa
UcmouHuk: Hobson M., et al., 2003.
MNprmMeyaHus:
1. OTtcytcTBYyeT MHPOPMALMSA O CTaHAAPTHLIX 3TanoHax no HM/TOC n JIOC - Ncnonb3yloTca 06blUHble AaHHble
no CH, nan G3Hg
2. WcxopHble nepBOHaYasibHble JaHHble B I/KT;
3. WcxoaHble nepBoHayuasbHble JaHHble B I/Kr; Npejnonaranocs UCNonb3oBaTh A/ MOBTOPHOrO pacyeTa ej.
H 24 I Ax/T (HacbiNHasi NIOTHOCTb).
4. YroibHas neuvb;
5. KoMHaTHbIn o6orpesaTenb, MOLLHOCTLIO 12,5 KBT, aHTpaumTOBbINA.
6. Koten, ncnone3syrowuii BUTYMUHO3HLIRA yronb; N.d. — HeT AaHHbIX.
Ta6nuua A 2KoadpdpuLmeHTbl BbIGPOCOB ANA COKUTaHMA NPOMbILLIEHHOro TBEPAOro ToNInBa
YcTaHoBKa 3arpsasHuTenun
r/Tox mr/FAx
SO, NOx co HMnoc" noc" MNAY | Bensanupe
H
BbITOBOM KaMVH 2n.d. n.d. n.d. n.d. 5.0-20 n.d. n.d.
BbITOBbIE 3aKPbITbIE MEUN ¥nd. | nd. 121-2752 10.52; n.d. n.d. n.d.
16.12
4752 | 4752 11252; n.d. n.d. n.d. n.d.
" n72 11932
1272
BbITOBOW KOTEN 9371 382 12 400 n.d. 91 n.d. n.d.
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n.d. | 64-73

140-7 400

n.d.

0-500"

n.d. n.d.

Manbiii

KOMMepYeCcKoro/MHCTUTYLIMOHA/IbHOTO

cekTopa

KoTen

ANs

8 n.d.

270

n.d.

n.d. n.d.

Nemoyruk: Hobson M. et al., 2003.

MNpymeyaHus:

1. OTcyTcTBYeT MHPOPMALWS O CTaHAAPTHBIX 3TanoHax no HM/10C v JIOC - 06bI4HO UCMONL3YOTCA AaHHble MO

CH4 nnn GsHs.
2. WcxoaHble nepBOHaYabHble JaHHble B /KT,
3. KamwuH, 10 kBT, copTa 6e34bIMHOro yras.

»

© N’

Meyn, ApeBeCHbIV yronb 1 6PUKeTbLI 13 APeBEeCHOro Yris, KOMHaTHbIV oborpeBaTenb, MOLLHOCTLIO 12,5 KBT,
KOKC V1 6pVKeTbI MPOMBILLNEHHOrO MPON3BOACTBA.

LIrnNB ESK OOH: [laHHble HnaepnaHAOB MO MCMOAb30BaHMIO KOKCa.
Lir'NB ESK OOH: LLBeuus, KOTAbI, paboTatoLLme Ha TOMIMBHbIX rpaHynax, 1,8-2 MBT.
Kak o6Luee cogepxaHue yrnesogopogos (THC).
LIriNB ESK OOH: LLiBeuus, koTabl, paboTatome Ha 6pukeTHom Tonauee, 1,8-2 MBT; n.d.- HeT AaHHbIX.

Ta6nuvua A3 [inanasoH 3Ha4eHUA BbIGBPOCOB OT YCTAaHOBOK MAasioro COKUraHws, pa6oTaroLmx
Ha yrne, KOTopbie UCMOJb3YIT CKUraHue B HEMOABMKHOM C/i0€e C NPOTUBOTOKOM
(HanosHsAAeMble BPYUHYI0)

Tunbi 3¢dexkTn | CopTmpoBKa Koa¢dpuumeHT BLIGPOCOB 3arpA3HAIOLLNX BELLeCcTB
YCTAaHOBOK | BHOCTb TonnAuea
% co He NOXx OKBY 16 MAY | BeHsan noc
r/Tox /T /T r/Tox /T npeH (C3)
Mr/TAx | r/TAx
Tvnosas 45-75 HecopTuposa 3500- | 200-800 | 100-150 | 700-900 | 20-40 | 200-600 | 500-700
neyb HHbIV yro/b 12 500
KupnuuHaa | 60-75 2500- | 200-800 | 100-200 600- 15-25 | 150-350 | 400-800
neyb 11 000 1200
KyxoHHas 40-60 3600- | 200-800 | 50-150 300- 50-90 | 400-650 500-
nauTta 11000 1000 1100
Tunosoit 50-67 1800- | 200-800 | 50-150 | 150-500 | 30-90 | 600-900 400-
Koten 7 000 1200
CospeMeHH | 76-82 CopTnpoBaHH 200- 200-800 | 150-200 | 50-100 | 0.2-0.6 2-30 60-120
bl KOTen bIli yronb 1500

NecmoyHuk: Kubica, 2003/1.

lpumeyaHue:

a) KosgppuyueHm 8bi6pocoe OUOKCUOA Cepbl CUMLHO 3aBUCUM OM COOePXCaHUs Cepbl € monauee; 3mo -
Ko3¢@uyueHmeol 8bI6pocos 014 co0epxaHus cepsl 8 duanasoHe 0,5% - 1,0% ¢ 3PPeKmuHOCMbIO OKUCIEHUS cepebl
npumepHo 90%.
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Ta6nuua A4 [lnanasoH BbIGPOCOB OT YCTAHOBOK Manoro OKUraHuws, paboTawwmx Ha yrne,
KOTOpbleé WCMOMb3YIT COKUFraHWe B HENOABW)KHOM cnoe € NpPOTUBOTOKOM
(rnaBHbIM 06pPa30M HanonHAEeMble aBTOMaTUUecku)

Tunel 3¢dekTn | CopTUpOBK Ko3apduumeHT BbIGPOCOB 3arpAHAIOLLMX BELLLECTB
%

YCTAHOBOIC | BHOCTL % | a Ton/mBa co $022 NOXx OKBY 16 NAY | beH3an noc

r/TAx r/T oK r/Tobx r/TAx r/T oK vpeH @ (C3)

mr/fox | /T

CoBpemeHH | 76-80 Menkwii 2800- | 250-750 | 150-200 | 50-200 | 0.2-0.8 3-50 100-250
bli koTen® yrons 1100
Koten c|77-84 Menkwii 1500- | 250-750 | 150-250 | 30-120 | 0.2-2.0 5-50 2-50
TonKamu yrone 400
MexaHuuec | 77-89 5-25 mMm 9 120-800 | 130-350 | 150-300 | 30-60 0.1-0.7 1-20 1-50
Kas  Tornka,
pPeTopTHbIN
KoTen

Nemoyruk: Kubica, 2003/1.
lMpumeyaHus:

a) KosgppuyueHm evibpocoe OuoKcuda cepbl CUALHO 3a8UCUM OM COOePXAHUS Cepbl 8 monauge; 3mo -
Ko3p@uyueHmeo! 8bl6pocos 0/ codepxcaHusi cepsl 8 duanasoHe 0,5% - 1,0% ¢ 3pPekmueHOCMbIO OKUCAEHUS cepbl
npumepHo 90%.

b) HanonHsemble 8py4Hyto.

¢) Ansa mowjHocmu 6osee 50 KBm, KpynHocme 5-30 MMm.

Ta6nvaqa A5 3HauyeHus BbISPOCOB B pe3ynbTaTe COKUraHusa B nedyax U MaJbiX KoTnax,
nosiy4yeHHble B XoAie 3amMepoB, NpoBOAUMBbIX B Monbue

NapameTtp EavHuua CoBpeMeHHbI KoTen | CoBpeMeHHbIV MNeub

N3MepeHUs | C HUMKHel 3arpyskoii | peTopTHbIV KoTen, € | MOLHOCTbIO 5,7

MOLLHOCTbI0 30 KBT BepxHeii 3arpyskoii | KBT
Yrons ) Yrone W 50 kBT 150 kBT | Yronb | Yronb
J w

Tennosoii K.n.a. % 67.8 70.9 82.9 82.0 54.7 51.2
co r/TAx 3939 2994 48 793 3271 2360
SO; r/Tox 361.6 282.8 347.8 131.5 253.0 211.0
NOx B Brae NO, /T x 190.3 162.3 172.9 160.0 81.2 104.0
NoC (C3) /T ox 514.2 483.1 6.1 4.8 486.0 700.0
Mbinb; OKBY /T x 227.0 294.0 267 30.0 523.0 720.0
16 MAY mr/Tx 26 688 29676 87.2 0.2 39500 | 32800
MonunxnopuaHblie HI 285.0 804.1 n.d. n.d. n.d. n.d.
AnbeH3onapaanokcuHel 1 | I-Teq/TAx
dypaHsbl (MX44/P)

NcmoyHuk: Kubica, LMNMB E3K OOH, 2002/1.
Mpumeyarue: n.d. — Hem OAHHbIX.
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Ta6nuua A6 KoagpoumumeHTbl BbIGPOCOB A1 COBPEMEHHBIX MasbiX KOT/0B, UCMOMb3YIOLMNX

yronbHoe TonnAueo (<1 MBT) B [onbwe. PekomeHpaTe/NbHble TUMOBLIE
Tpe6oBaHMA

3arpsAsHsAlLWMe BeLecTsa CoBpeMeHHbIe KOTJ/Ibl C HYXKHE CoBpeMeHHbIe KOT/Ibl C

nopayeid, 3anosiHAeMble BPyUHyto BepXxHeli nopauyen,
3anoJiHAeMble aBTOMaTHUYeCKMN
KoapduumeHT BoIGpOCOB (r/TAXK)

MoHokcng yrnepoga, CO <2000 <1000

[Jwnokeng asota; NO, B Buge NO, <150 <200

Aviokeng, cepbl; SO, " <400 <400

Mbinb; OKBY <120 <100

O6Lwuit opraHnyecknii yrnepog ? <80 <50

16 MAY cornacHo AaHHbIM AreHTCTBa <1.2 <0.8

Mo oxpaHe oKpyxatoLLein cpespl

BeH3o(a)nupeH; B(a)P <0.08 <0.05

NecmoyHuk: Kubica, 2003/1, Kubica, UrnrB E3K OOH, (2002/1).

lMpumeyaHus:

1. 1) KosgppuyueHm eeibpocog OUOKCUOQ Cepbl CUNLHO 3a8UCUM OM COOEPHAHUS Cepbl 8 monauge; OaHHbIe
Ko3¢@uyueHmes! 8616p0CO8 bblAU ymeepideHsl 05 codepxiaHus cepsl < 0.6 %.

2. 2) 06wjuli opeaHuydeckuli y2nepod sensiemcs CyMmol Op2aHUYeCKUX 3a2pA3HAIUUX 8eujecms, KaK 2a3006pa3Hol
$a3bl, MaK U pacMeopUMbIX Yacmuy, opaaHUYecko20 pacmeopumens, kpome C1-C5 (Kubica 2003/1).

Taﬁnmqa A7 3Ha4yeHus BbIGPOCOB OT COBMECTHOIro CXKuraHus yriss U gpeBecrHbl B MasibiX U
cpeaHunX KoTnax B Monbwe

Napamet | EaAvHMUa ABTOMaTMYECKMN KoTen kunsuwero Tonkwm ¢ Tonkwm ¢
p n peHun 3an 7] €101 MOLLIHOCTbI0 NoABWXHBIMU NoABMXHBIMW
] KOTes c ropesikamu 63 MBT KOJIOCHMKOBbIMUN KOJIOCHUKOBbIMWN
MOLLHOCTbIO 25 KBT peLueTkamu; pewseTkamu;
10 MBT 25 MBT
Yronb | Makcumym | Yrono 91% no Yroneb 92 % no Yronb | 97% no
N MUHUMYM macce yrns macce yrns macce
80% yrnsa un n 9% ns8% yrnsa v 3%
20% ApeBeCnHbI ApeBecuHbI cyxoro
ApeBeCcUuHbI ocagka
CTOYHBIX
BOA
Tennosoit | % 79.1 81.6 87.4 86.2 81.1 81.4 84.4 85.7
K.M.4.
co /T x 254 333 35.2 41.5 120 63 23.8 24.7
SO, r/TAx 464 353 379 311 290 251 490 557
NOx B | r/TAX 269 232 109 96 150 155 137 141
suge NO,
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noc(c3) | r/rax 14.0 9.5 n.d. n.d. n.d. n.d. n.d. n.d.
Mbinb; r/Tox 50.3 37.6 6.6 7.7 735 948 133 111
OKBY

16 MAY mr/T A 401 207 346 121 126 117 269 63

Necmoyruk: Kubica, et al., 2003/2.
Mpumeyarue: n.d. — Hem AAHHbIX.

Ta6nuua A8 KoapdpuumneHTbl BLIGPOCOB A1 OKUTFaHMA 6UOMacchl; CpaBHEHME KOHCTPYKLMKN
neyr HU3KOro U BbICOKOTO YPOBHSI

Bbi6pochb! Huskoro ypoBHs BbICOKOrO YpOBHS
KoadppurupmeHT n36biTka BO3gyxa, A 2-4 1.5-2

CO; r/Tox 625-3125 13-156
CxHy 2; r/TOx 63-312 <6

NAY; mr/TAx 62-6 250 <6.2
Yactmubl, nocne umknoHa; r/IFAax 94-312 31-94

NemoyHuk: van Loo, 2002.
lpumeyaHus:

1. 1) MicxoOHble nepgoHa4aneHele daHHble 8 M2/M30 npu codepxcaHuu 11% 02, npednoaazanoce ucnoa6308ame 05
noemopHo20 pac4ema ed. Hu 16 [Ax/m u 10 m3/k2 MonoyHsix 2a308.
2. 2) Omcymcmeyem uHopmMayus o cmaHdapmHelx 3manoHax no CxHy - 06614HO ucnons3yromcs daHHole no CH4

unu C3H8.
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Ta6nuua A9 KoadpdpuumeHTbl BLIGPOCOB A/A ropenok, pa6oTarLmx Ha TOMIMBHBIX FPpaHynax

B LLBeuun
Tun ropenok OKBY CO. 0, O6uee NOx Mponssoaun
(r/TAx) (%) (%) coaepxaHue (r/TAx) TeNbHOCTb
yrnesoaopoaos (kBT)
R}
(r/TAK)

Fopeska, paboTatoLLas Ha TONAMBHLIX rpaHynax (HenpepbisHas paboTa)

HoMuHanbHbI 3$pexT 22 9.5 1.1 3 73 10.7
MouwHocTb 6 KBT 4 6.0 14.6 78 70 6.2
Mpov3Bognmas 31eKTpo3Heprus 28 4.8 15.8 31 68 6.2
6 KBT*

Mpov3Bognmasi 31eKTposHeprus 65 3.7 16.9 252 66 3.2
3 kBT

Fopenka, paboTatoLlas Ha TOMIMBHBbIX FpaHy/iax (3N1ekTpuyeckunii 3anasn)

HoMuHaneHbI 3¢ dekT 16 13.0 74 1 70 222

Mpoun3Bognmas 31eKTpo3Heprus 64 9.1 1.3 60 64 6.1
6 KBT

Mpou3Bognmas 31eKTpo3Heprus - 10.6 9.7 41 174 6.3
6 KBT+

Mpov3Bognmasi 31eKTpo3Heprus 15 8.6 11.9 10 67 3.1
3 kBT

HecmoyHuk: Bostrom, 2002.

lMpumeyaHus:

1. Omcymcmeyem uH$opMayus 0 cCmaHOaPMHeIX IMAAOHAX NO 06wemy CoOepxiaHuk yeneeodopodos (THC) -
ucnonb3yromcs obbl4Hble daHHble no CH4 unu C3H8.

2. *MowHas eeHMUAAYUS, + OPe8ecuHa C 8bICOKUM COOePHAHUEM 30/bl.

Ta6bnuua A10 KoadpouumeHTbl BbIGPOCOB ANS KOTNOB, paboTaloWMX Ha ApeBeCHOM
Tonnuee, B LLBeyun

Tun ropenok OKBY Co, 0, O6uwee co NOx
(r/TAx) (%) (%) copep>xaHue (r/TAx) (r/r>x)
yrneBoAopoAoB
)
(r/r k)

KoTen c BOAAHBIM oxnaxaeHnem

Mepuoanyeckoe oKuraHue 89 6.8 134 1111 4774 71
noneHLes

KoTten c BOAAHbBIM OxnaxaeHvem

Skcnnyatauus d 103 8.3 11.8 1500 5879 67
MCMoNb30BaHNeM akkyMysTopa

Mepuoanyeckoe oKuraHue n.d. 5.6 13.4 4729 16 267 28
noneHLes
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XonogHbIl 3anyck ‘ 2243 ‘ 6.9 ‘ 14.6 ‘ 2958 ‘ 8193 ‘ 64 ‘

HemoyHuk: Bostrom, 2002.

lpumeyaHue:

1) Omcymcmeyem uHpopmayus 0 CMmaHOaPMHbIX IMAAOHAX NO 0bwjeMy codepxcaHuro yeneeodopodoe (THC) -
ucnons3ytomcs o6bi4Hele daHHble no CH4 uau C3H8.

2)  n.d. — Hem OQHHBIX.

Ta6bnuua A11 CBogHble apupmeTUHecKkne 3HaYeHUA BbIGPOCOB AN CKUTaHUA ApPeBEeCUHbI.
AaHHble 6biNMM  cobpaHbl B  XoAe  UCCNefOBaHWA, NpPOBOAUBLUMNXCA
Me>XxayHapoAHbIM 3HepreTu4yecKMm areHTctBoMm (M3A) B pasHbIX CTpaHax
(HopBerun, LLiBevinapnun, PUHAAHAUN, Benuko6putaHum n laHmnm)

MeToaukun NOx co noc? O6uee YacTtuupl, nAy
(r/TAx) (r/rg>x) (r/TAx) coaep>xaHue OKBY mr/Fopk
yrnesogopoao (r/TAx)
B (THC) B BUAe
CH,
(r/TA>x)
LIMKNOHHbIe neun 333 38 2.1 n.d. 59 n.d.
KoTnbl knnsawero cnos 170 0 n.d. 1 2 4
MblnecxkuraTenbHble TOMNKK 69 164 n.d. 8 86 22
YCTaHOBKM € KOJIOCHUKOBbLIMW 111 1846 n.d. 67 122 4040
peLueTkamu
Tonku d MexaHnyeckmm 98 457 n.d. 4 59 9
3abpackiBaTenem
KoTnbl, paboTatoLme Ha 101 4975 n.d. 1330 n.d. 30
JpeBecHOM Tonnuee
CoBpeMeHHbIe APOoBsiHble Nneyn 58 1730 n.d. 200 98 26
TpaAnLMOHHbIe APOBSIHbIE NeYyn 29 6956 671 1750 1921 3445
KamuHbl n.d. 6716 520 n.d. 6053 105
WemoyHuk: van Loo, 2002.
lpumeyaHus:

1. Omcymcmeyem uHpopmayus o cmaHdapmHsix 3manoHax no JI0C - ucnons3yromcs obsi4Hsle daHHsle no CHA unu
C3H8.
2. n.d. — Hem OaHHbIX.

Ta6bnuua A12 CBopgHble apndmeTMHecKue 3Ha4YeHUs BbIGPOCOB B pesynbTaTe CKUraHus
610Macchl B OrpaHNYeHHbIX 06/1aCTAX NPUMeEHeHNs

MeToaukn Harpyska | Koadpodu co CxHy? Yactuy NOx Temne | 3¢PexkTuB
(kBT) LUMeHT (r/TAK) | (r/TAX) | b1 OKBY | (r/TAX) | paTypa | HOCTb (%)
n36bITKa (r/TBx) (°C)
Bo3Ayxa
[lpoBsiHble neyun 9.33 243 3116 363 81 74 307 70
KaMuHHble BCTaBKM 14.07 2.87 2702 303 41 96 283 74
Meuwn, HakanansaroLwme 13.31 2.53 1723 165 34 92 224 78
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Tenno
Meun, paboTalowpme Ha 8.97 3.00 275 7 28 92 132 83
TOMAWBHBIX FPaHynax

Katanutnyeckne ApossiHble 6.00 n.d. 586 n.d. n.d. n.d. n.d. n.d.
neun

HemouHuk: van Loo, 2000.

lMpumeyaHus:

1. Mcxo0Hble nep8oHaYanbHble daHHble 8 M2/M30 npu codepxcaHuu 13 % 02, npednonazanocy UCN0NL308amMe 015
noemopHo2o pacdema ed. Hu 16 [Ax/m u 10 m3/ke monoyHeix 2a308.

2. a) Omcymcmeyem uH$opmMayus o CMaHOapmHelx 3manoHax no CxHy - 06614HO Ucnonb3yromcs daHHsle no CH4
unu C3H8.

3. n.d. — Hem OaHHsIX.

Ta6nuua A13  Bbi6pochkl B pe3y/sibTaTe NPUMEHEHUA MaJibIX MPOMbILLJIEHHBIX YCTaHOBOK AN
oKuUraHus apeBecHol wenbl B Hugepnanaax (r/rax)

Tun pa6oTel | MpuHUMN PerynuposaHue | MowHocTb, co CxHy 2 NOXx OKBY | 3¢pdekTns
OKUraHmsa TAMN KBT HOCTb
(%)
PyuHas lopu3oHTanbHas | EcTecTBeHHas, 36 1494 78 97 13 85
KONOCHWUKOBast Heperynnpyemas
pelueTtka
MpuHyanTensHas 34.6 2156 81 108 18 83.5
' 30 410 13 114 21 90
Heperynnpyemas
AsTOomaTnuec | Koten c | NpuHyanTensHas ~40 41 2 74 50 85.4
Kast MexaHun4eckum |, perynmpyemas
320 19 2 116 32 89.1
3abpacbiBaTenem

NcmoyHuk: van Loo, 2002.

lpumeyaHus:

1. MicxoOHble nepgoHa4anbHele daHHbIe 8 M2/M30 npu codepxcaruu 11 % O2, npednonazanoce UCN0AL3080Mb 015
noemopHo20 pacyema ed. Hu 16 [Ax/m u 10 M3/k2 MoNoY4HsIX 2a308.

2. a) Omcymcmeyem uH$opMayus 0 CMaHOapmHelx 3manoHax no CxHy - 06614HO ucnonb3yromcs daHHsle no CH4
unu C3H8.

3. n.d. — Hem OQHH®bIX.

Ta6nuua A14 3HauyeHUs BbIGPOCOB B pe3ysibTaTe OKUraHMA 6MoMacchbl MPU OrpaHUUYEHHOM
MCNONb30BaHUM, NONyYEHHbIE B X0A4€e 3aMepoB, NPoBoAMMbIX B Monblue

MeToankn MowHOCTb, SO, co locCe OKBY NOXx 16 NAY, | 3¢dekTns

(kBT) (r/rOx) | (r/TAx) | Buge C3 | (r/TAX) | (r/TAX) /T HOCTb (%)
(r/TAxx)

[lpoBsiHble neuu, 5.7 9.8 6290 1660 1610 69 33550 64.4

ncnonb3yolme B

KayecTse TonAVBa

noneHbs

Tonka ¢  BepxHen 25 29 200 21 9.9 179 71 80.4

3arpysKor, ans

OKUFaHUsA TOMMBHbIX

rpaHyn
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Tonkw, pa6oTatolime 20.5

Ha TOMAMBHbIX

rpaHynax

6.0

58.5 7.2 29.7 295 122 85.7

fa3oBas nauTa, C 20.0

npeABapuTenbHo
CyLUMAbHOW kKamepoii

21.0

1226 6.8 15.6 78.9 480 83.9

Nemoyruk: Kubica et al., 2002/2.

Ta6bnuua A15 3HauyeHMs BbIGPOCOB B pesy/sbTaTe CKUFaHUA B MasblX U CPeAHUX KoTnax,
noJsly4yeHHble B Xo/ie 3aMepoB, NPOBOAUMBbIX B MonbLue

NapameTtp EavHuua KoTen c Tonkoii Ha . ABTOMaTUUYECKUE KOT/bI
- CoBpeMeHHbI KoTen ¢
N3MepEeHNsa | CoIOMe C HEMOABMIKHOM . .
o HWKHel 3arpyskoii
peLueTKoi MOLHOCTLIO 35 MBT 1.5 MBT
30 kBT . .
65 KBT
KpynHble
BpukeTbl u3 Py
PancoBas | MweHnYHa KyCcKn CMmech CO/I0Mbl 3€pPHOBbIX
ApPEeBECHbIX o
conoma £ conoma COCHOBOW 3naKkoB
onuaoK
ApeBeCcUHbI
n 0
Tennosoit % 81. 84.2 813 76 90.1 843
K.M.4.
co r/TOx 2230 4172 1757 2403 427 1484
SO, r/TOx 1271 66.5 15.9 4.8 74.6 151.0
NO 1T,
X B BiAe| Tk 105.3 76.1 416 317 110.1 405.0
NO.
NOC B Buge C3 | r/TAx CeegeHunii | CeegeHuin 176.1 3364 CeegeHunii CeepeHuniA
HeT HeT HeT HeT
OKBY r/TOx 654.0 901.0 39.0 116.0 315 109.0
06wt r/TAx
opraHun4eckunia 59.4 39.4 98.6 176.0 18.1 39.0
yrnepog "
16 NAY | mr/TAx
cornacHo
LaHHbIM
AreHTCTBa noO 9489 3381 9100 9716 197 0.4
oxpaHe
oKpyxatoLLen
cpeabl
MonuxnopuaH | Tokcnyecknia
ble SKBUBaNeHT
- | I/, n n
AnbeH3onapa K 840.9 7462 107.5 1603 CeegeHunin CeegeHuin
AVNOKCUHBL 1”1 HeT HeT
dypaHsbl
(MXAL/®P)

UcmoyHuk: Kubica, 2003/1, Kubica, MNIMB E3K OOH, (2002/1).
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Ta6bnuua A16 KoadpouumeHTbl BbIGPOCOB ANA KOTNAOB MOLUHOCTbIO 1,75 MBT n 2 MBT B

Wseyun
Tonameo O6Lee
n
poussoan | o, co | copepuanme] OKBY | NOx NH;
TENBHOCTE | ry | (rrrp) | YTTEROAPOR L rnsky | (rra) | (B | (rmAN)
(%) oB (THC)
(r/T k)
ApesecHble 20 4 7 400 500 400 43 17 6
TONAMBHbIE TPaHYNbI
Apesechbie 50 7 1600 17 <1 43 27 1
TONNUBHbIE TPaHYNbI
Apesecbie 100 4 140 <1 <1 2 37 <1
TONNMBHbIE TPaHYNbI
BpukeTsl 100 6.3 270 2 <1 36 35 <1
JlecoceYHble 0TX0Ab! 100 6.5 42 <1 <1 71 74 <1
Jpesecrias Lena 100 7.2 3900 48 31 51 25 2

UcmoyHuk: Bostrom C-A, UIMIMB E3K OOH(2002.).

lpumeyaHue:

a) Omcymcmeyem uHopMayus o CMaHOAPMHeIX 3ManoHax no CxHy - 06614HO ucnons3yromcs daHHsle no CH4 uau

C3H8.
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Ta6bnuua A17 KoadpouumeHTbl BbIGPOCOB ANA YCTAHOBOK MaJioro CKUraHus, paéoTaroLmx

Ha 6momacce

3arpsasHsoLLMe BelecTBa
r/T, mr/TAK
YcraHoBKa Ax A
beH3a e
sO, | Nox | co | HMnoc® | noc® | nay " H""p
13937;
BbITOBOW KaMUH n.d. n.d. 4000 n.d. 90-800 | 10062; n.d.
793712
3n.d. 29 7 000 17509 670 3500 n.d.
BbITOBbIE 3aKpbITbIE Neyn
“n.d. 58 1700 200> n.d. 26 n.d.
BbITOBOW KOTEN o n.d. 101 5000 1330° n.d. n.d. n.d.
7n.d. 25 3900 n.d. n.d. n.d. n.d.
Manbiii I'IpOMbILIJﬂevHHbIVI wm |y nd. nd. nd. 480 nd. nd. nd.
NHCTUTYLIMOHANbHBIA KOTen
9 n.d. n.d. n.d. 96 n.d. n.d. n.d.

WecmoyHuk: Hobson M., et al., 2003.

lpumeyaHus:

1. 1) Omcymcmeyem uHpopmayus o cmaHOapmHsix 3manoHax no HM/OC u JIOC - ucnone3yromcs 06bI4Hble
0aHHbIe no CH4 unu C3H8.

2) VicxoOHble nep8oHaYasbHble OaHHble 8 2/ka npednoaazanoce UCN0a6308ame 015 NOBMOPHO20 pacdema ed. Hu
16 Iu/m u MAY, sensaroujuecs Y16 MAY.

3) TpaduyuoHHas OpoesaHaAs neye.

4) CospeMeHHas OpoBAHAS neyb.

5) Obuwee codepxcarue yenegodopodos (THC) e sude CH4.

6) Komnel, pa6omarowjue Ha dpegecHoM monauee

7) Komasl, pabomaroujue Ha dpesecHoli ujene MowHocmeto 1,8-2 MBm

8) komen MowHocmsto 120 kBm, pabomarowuli Ha OpesecuHe, dpesecHsIM yane, 0eMOHCMPAYUOHH®bIU.

9) YcosepuieHcmeosaHHsIl komen MowjHocmeto 120 kBm, pabomarowuli Ha OpesecuHe, OpesecHsIM yane.
0. n.d. — Hem OQHHbIX.

N

S Lo NS LAW

Ta6nuua A18 KoadpouumeHTbl BbIGPOCOB ANA 6GbITOBLIX MpoleccoB okuraHma (r/TAx) B

HuaepnaHpax

3arpsisHsoLLee BelecTBo Tonnuso

MpupoaHbIi ras Hedtb CHI HedTenpoaykTt Yronb
noc» 6.3 15 2 10 60
SO, 0.22 87 0.22 4.6 420
N,O 0.1 0.6 0.1 0.6 1.5
NOXx (B Buge NOy) 57.5 50 40 50 75
co 15.8 60 10 10 1500
CO, 55920 73000 66 000 73000 103 000
OKBY 0.3 5 10 2 200
PMso 0.3 4.5 2 1.8 120
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Yactuubl > TY4o

| s [ - ]

0.2

NecmoyHuk: Heslinga D., 2002.

lpumeyaHue:

1) Omcymcmayem uH$opMayus o cmaHAapmMHsix 3manoHax no JIOC - ucnone3yromcs 06biyHele daHHsle no CH4 unu

C3H8.

Ta6bnuua A19 KoadpouumeHTbl BbIGPOCOB YCTAaHOBOK Masoro CKuUraHuvs, pa6oTarmolimx Ha
rase n HepTaHOM Tonnmee (r/F k), NoNy4YeHHbIe B XoAe 3aMepoB, NMPOBOANMbIX

B Monblie
Tonnnso
3arpssHsiowee -
MpupopaHbIV ras HedTb
BeLecTBo PupoA ¢
35 kBT 218 KBT | 210 kBT | 650 KBT 35 kBT 195 kBT | 400 KBT | 650 KBT
HMOC (& Buae 8.9 7.8 6.2 0.6 5 42 10 2.1
c3)n
SO, " - - - - 110 112 140 120.3
NOx (8 Buge NOy) " 142 59.1 24.6 38.4 43 56.4 60 56.7
con 10.3 30.9 21.2 15.3 46 44 45 33.6
06wwin
opraHn4eckunia 5.5 6.4 4.2 4.5 25 20.8 15 7.5
yrnepog "
115-145
S0, 2 n.d. - - - cBOAHOE - - -
130
NOx (8 Buge NOy) 2 17-22 - - - 3555 - - -
A z cBogHoe 20 cBogHoe 40
co? 7-12 i i i 10-12 ) ) i
cBOoAHOe 9 cBogHoe 11

Wcmouruk: 1) Kubica et al., 1999; 2) Kubica et al., 2005/2 V3mepeHus npou3godunuce 8 nosessix ycaoeusix.

lpumeyaHue:
n.d. — Hem OaHHGIX.

Ta6bnuua A20 KoadpouumeHTbl BbIGPOCOB YCTAaHOBOK Masoro CKuUraHuvs, pa6oTarowmx Ha
rase n HepTaHOM Tonnmee (r/F[>X), NonyyYeHHble B X0A€e 3aMepoB, NPOBOANMbIX

B lMonbLue
3arpssHsioliee Tonnunseo
BeLecTBo
t MpupoaHbIii ras Hedtb
2,2

2,1 MBT 11,0 MBT 5,8 MBT 4,6 MBT 2,3 MBT 1,7 MBT MBT
NOx (B Buge NO,) 64 30 29 38 23 66 63
co 3.1 0.0 0.0 3.6 0.4 0.0 1.4
SO, He He He He He 105 69

YMOMSHYTO | YMOMSHYTO | YNOMSIHYTO | YMOMSIHYTO | YMOMSIHYTO
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1.A.4.a.i, 1.A.4.b.i,

1.A.4.c.i,
1.A.5.a

Manoe cxuraHue

OKBY He
YNoMsHYyTO

0.2

0.2

He

YNOMSIHYTO

0.1

He
YMOMSHYTO

0.2

WcmoyHuk: Czekalski B et al., 2003.

Ta6bnuua A21 KoadpouumeHTbl BbIGPOCOB ANA YCTAHOBOK MAaJioro CKuUraHus, pa6oTarowmx

Ha rase
YcTaHoBKa 3arpsasHsLMe BelecTBa
r/T oK mr/TAK
beHsa e
so, | Nox | co | Hmnocy | noch | may | °%" H”V'p
OTKpbITbIE KAMUHbI 0.5 50 20 6 n.d. n.d. n.d.
3aKpbITbie neyn 0.5 50 10 3 n.d. n.d. n.d.
BbiTOBOW KOTEN 0.2 40.2; 8.5;
; ; ; 015, . d. 152
05 575 15.8 3.0;15.0 5-30 n.d 5
Manbiii KoTen ans
KOMMEepUeckoro/HCTUTYLIMOHANBHOTO n.d. n.d. n.d. 1.0; 5.0 5.0 nd. | 0.1"383
cekTopa
c -
€/1bCKOXO035NCTBEHHas Harpesatenshas | o, 65 10 nd. 20 nd. nd.
ycTaHoBKa
oL
4 n.d. 179 43 21 n.d. n.d. n.d.
Maposas, rasosas Typ6uvHa;

WecmoyHuk: Hobson M., et al., 2003.
lMpumeyaHus:

1) Omcymcmeyem uHpopmayus o cmaHdapmHseix 3manoHax no JIOC - ucnons3yromcs 06bl4Hble daHHble no CH4
unu C3H8. NcxodHele nepeoHayansLHsle 0aHHsle 8 M2/m NPednoaa2anocs UCNoa6308ame 015 NOBMOPHO20

pacyema ed. Hu 35 I/x/m.
2)  m2/1000xm3
3) n.d. — Hem daHH®IX.

Ta6bnuua A22 KoadpouumeHTbl BbIGPOCOB ANA YCTAaHOBOK MAasloro CKUraHus, pa6éoTaroLmx

Ha CHI
YcraHoBKa 3arpsisHaloLMe BelecTsa
r/TAx mr/TAx
SO, | NOx | CO HMMI0C" | 10C" | MAY | BeHsanupe
H
OTKpPbITbIE KAMUHbI Het
3aKpbITble neyn nd. | nd. | 454" 447" n.d. n.d. n.d.
BbIToBOV KOTEN 0.2 | 40 10 n.d. 2 n.d. n.d.
2
Manbiii KoTen ans | nd. | nd. | nd. n.d. 2 n.d. n.d.
KOMMepYeCcKoro/MHCTUTYLMOHANBHOrO
cekTopa
CenbCKoxo3aiicTBEHHANA HarpeBaTesnbHas | 0.2 | 40 10 n.d. 2 n.d. n.d.
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

yCcTaHoBKa 2 ‘ ‘ ‘ ‘ ‘ ’

T2, HeTt
Maposas, razosas TypbuHa

NecmoyHuk: Hobson M., et al., 2003.

lMpumedyaHus

1) 1) Omcymcmeyem uHpopmayus o cmaHdapmHsix 3manoHax no JIOC - ucnons3yromcs o6bl4Hsle daHHble no CH4
unu C3H8. VicxodHele nepeoHayanbHsle 0aHHble 8 2/ke Npednoaaz2aa0Ce UCN0A63080Mb 015 NOBMOPHO20
pacdema ed. Hu 42 [/x/m.

2) n.d. — Hem AaHH®IX.

Ta6bnuua A23 KoadpouumeHTbl BbIGPOCOB ANA YCTAaHOBOK MaJioro CKUraHus, paéoTaroLmx
Ha XXMAKOM KOTe/IbHOM Ton/iuBe (KepocmHe)

YcTaHoBKa 3arpsisHsoLMe BellecTBa
r/TAx mr/TAx
bBeHsa e
$0, [Nox| co | HmaocY | noc? | may | oM annp
BbITOBOW KaMUH Het
BbITOBbIE 3aKpbITbIE Neyn 4212, 354 2;
nd. | nd. n.d. n.d. n.d.
14782 14572
BbITOBOW KOTEN 87 50 60 1.5;7.5 15 n.d. 0.1
Manebiii KoTen ansi
KOMMepYecKoro/MHCTUTYLMOHaNBHOrO nd. | nd. n.d. 1.0; 5.0 n.d. n.d. n.d.
cekTopa
C 7 0.2
€/IbCKOXO35ANCTBEHHast  HarpeBaTe/bHas <0 10 nd. 10 nd. nd.
yCcTaHoBKa 2
T
s Het
MapoBgas, rasosas Typ6uHa

UcmouHuk: Hobson M., et al., 2003.
lMpumeyaHus:
1) Omcymcmeyem uHopmayus o cmaHOapmHelx 3manoHax no JIOC - ucnoae3yromcs 06bI4HbIe OaHHbIE NO
CH4 unu C3HS.
2)  UcxodHele nepgoHayansHele OaHHbIe 8 2/k2 npednonaz2anock UCNoA63080Mb 015 NOBMOPHO20 pacyema eo.
Hu 42 IAx/m.
n.d. — Hem OQHHbIX.
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1.A.4.a.i, 1.A.4.b.i,

1.A.4.c.i,
1.A.5.a

Manoe cxuraHume

Ta6bnuua A24 KoadpouumeHTbl BbIGPOCOB ANA YCTAHOBOK MaJioro CKUraHus, paéoTaroLmx
Ha HepTsAHOM TonnMBe

3arpssHsiol e BeLecTsa

r/T, mr/T,
YcTaHoBKa Aox Ax
BbeHza e

SO, | NOx | CO | T4y | HMAOCY | NocY | may | > H""'P
BbITOBOW KaMUH Het
BbITOBbLIE 3aKpbITbIE Meyn Het

. 8.0-

BbITOBOIA KOTEN nd. | nd. | nd. <0 n.d. 10 n.d. 0.082

3 15.

1449 | 62.4 6 3.1 n.d. 0.6 n.d. n.d.

» 15.
Manbiii KoTen ans | 7467 | 61.4 4 18.5 n.d. 0.6 n.d. n.d.
KOMMepYeCcKoro/MHCTUTYLMOHaNBHOrO

15.
cexTopa 9488 | 169 4 | 264 n.d. 0.9 n.d. n.d.
0.1%;0.5%;

nd. | nd | nd. | 3-23 n.d. 8 n.d. 052
Cenpcroxo3aiicTeenHas nd. | nd. | nd. n.d. n.d. n.d. 0.082
HarpeBsaTe/ibHasi ycTaHOBKa
eI n.d. 186 14 2.1 6.8 n.d. 0.12

WcmoyHuk: Hobson M., et al., 2003).
lMpumeyaHus:

1) 1) Omcymcmeyem uHpopmMayus 0 cmaHOaPMHsIX 3manoHax no JIOC - ucnoneL3yromcs o0bbi4HbIe OaHHbIe no CHA

unu C3HS.

2)  2) McxodHble nepeoHayansHele daHHble 8 2/Mm npednonazanocs Ucnons308ams 015 NOBMOPHO20 pacdema ed.

Hu 42 [fx/m.
3)  3)1,5% cepesl (S).
4)  4) 4,5 % cepel (S).
5)  5)5,5% cepel (S).

6) 6) [eHepamopHas cuno8as CMAHYUS.

7)  n.d. — Hem OGHHbIX.
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1.A.4.a.i, 1.A.4.b.i,

1.A.4.c.i,
1.A.5.a

Manoe cxuraHume

Ta6nuua A25 BbIGpOChI 3arpA3HAIOLMX BELECTB OT ra3006pa3HoOro, >XMAKOro 1 yroabHoro
TONNBA M3 YCTAaHOBOK Masioro Okuranms B Utanum

YcTaHoBKa 3arpsisHsilOLLMe BellecTBa
r/Tox
SO, NOx co NocY | OKBY | TUqo TY25

MpupogHeIi ras [AvanasoH | 0.22-0.5 | 7.8-350 | 20-50 0.5-10 | 0.03-3 | 0.03-3 | 0.03-0.5

cBOZHOE 0.5 50 25 5 0.2 0.2 0.2
CHI [AvanasoH | 9.7-150 | 30-269 | 20-40 0.1-15 | 0.2-50 | 0.2-50 | 0.2-50

CBOAHOEe 100 50 20 3 5 5 5
Xungkoe KoTenbHoe | AnanasoH | 69-150 24-370 | 5-40 1.1-48 | 1.5-60 | 1.5-60 | 1.5-50
Tonmso cBogHoe | 150 150 16 10 40 40 30
Yronb [AvanasoH | 60-2 252 | 45-545 | 100-5000 | 3-600 | 70-350 | 10-400 | 30-200

cBOZHOE 650 150 2000 200 150 140 70

NemoyHuk: Caserini S. 2004.
lMpumeyaHue:

1) Omcymcmayem uHpopmayusa 0 cmaHOapmMHsIx 3manoHax no JIOC - ucnose3yromcs obbluHele daHHsIe no CH4 uau

C3H8.
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6bnuua A26 CekTopasbHble K03$pPULMEHTbl BbIGPOCOB ANs neyHoro o6opyaoBaHMA B
FepmaHUM B ceKTope AOMaLUHMX XO3AUCTB U ceKTope Menkux notpeéuteneii, B
1995 ropy (Pfeiffer et al.) 2000)

3arpasHsoLMe BelecTBa
/T,
CekTop Tonnuneo Ax
NOXx B Buge
SO, co CO; OKBY
NO.
BbICOKOCOPTHBIN Yrosib 1 BbICOKOCOPTHbIE 456 51 484 05732 254
NPOAYKTbI 6
“ 527
BbICOKOCOPTHBIV yronb 380 49 9 95930 278
424
BpuvikeTbl 561 54 6 95457 221
646 | 10616
Aomaunne KOKC 113 BbICOKOCOPTHbIX Yrneit 511 60 15
xo3qiicTBa 3 7
373
BpukeTsl U3 6yporo yrns 261 71 5 96 021 86
382 | 10309
HaTypanbHas gpeBecunHa 7 50 3 3 42
AnctnnnstHoe TonAnBo 77 46 25 73344 1.6
MpUpoaHBbIii ras 0.5 38 14 55796 0.03
B o
BICOKOCOPTHBIM Yrofb U BEICOKOCOPTHbIE | /. 108 s64 | 95930 978
NPOAYKTbI
BbICOKOCOPTHLI yronb 419 108 564 | 95930 278
149 | 10616
KoKc 13 BbICOKOCOPTHBbIX yrneii 370 61 3 7 12
Menkve 490
BpukeTsl U3 6yporo yrns 234 87 95663 59
notpebutenn 0
H eBec eBecHble 275 | 10109
aTypanbHas JpeBecMHa W JpeBecHbI 01 78 5
oTX0AbI 2 9
AnctunnatHoe TonanBo 77 47 14 73344 1.7
OCTaTOUHBIN HedTeNnPOAYKT 384 162 9.9 75740 38
MpypoAHbIl ra3 0.5 31 " 55796 0.03
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6bnuua A27

KoadpunumeHTbl BoI6pocoB CO, NOX 1 SO2 ANsi cOBpeMeHHbIX MeTOAUK
©KUraHms yrns v 6momaccol

NcTouHMK

YcTraHoBKa/Tonameo

3arpssHsaowme sewiectsa (r/FAx)

so NOx (B co
? Buae NO,)

BLT, 2000/1

KoTtnbl, paboTatoupe Ha ApPeBECHOM
Tonnuee, C ABYyMSA TOMOYHBIMW
Kamepamnm 1 3BYKOBbIM J1OKAaTOPOM
«I'IHMG,D,a»

n.d. 100 141

BLT, 2000/1

KoTten npoussogutensHocTbio 25 kBT,
paboTaroLnia Ha ApeBecHbIX
TONAVBHBLIX FpaHynax W wene ¢
npeaensbHol Harpyskoli 100% v 33%

n.d. 127; n.d. 186; 589

KoTten npoussogutensHocTbio 43 kBT,
pa6oTatoLyunii Ha ApeBeCHbIX
TONAVBHBIX TFpaHynax W JApeBecHoW
Liene ¢ npeAensHoi Harpyskoii 100% v
33%

n.d. 110; 71 60; 37

KoTen MOLLHOCTbHO 60 KBT,
paboTaloLnii Ha ApeBeCHOM TOM/nBe,
BO3/YLLIHO-CYXOi1 ApeBecnHe Ay6a

c npeAenbHol Harpyskoli 100% v 33%

n.d. 79; n.d. 127,720

KoTen MOLLHOCTbH 25 KBT,
pa6oTatoLLmii Ha ApeBeCcHOIA Lene
c npeAensHol Harpyskoli 100% v 33%

n.d. 115; n.d. 23; 358

Koten npowvssoguTenbHocTbio 46,7
KBT, paboTatowmii  Ha  ApeBecHbIX
TOM/MBHbIX rPaHynax

c npeAensHol Harpyskoli 100% v 33%

n.d. 110; 118 118; 172

BLT, 2003

Koten npowussogutensHoctblo 7,7, 26
KBT, paboTalowmii  Ha  ApeBecHbIX
TOMAVBHBIX FPaHynax 1 6priketax

c npeAenbHol Harpyskoli 100% v 33%

n.d. 67; n.d. 7; 44

BLT, 1999r.

KoTen npoussogutensHocTtbio 500 kBT,
paboTatoLmii Ha ApeBecHO Lwene
c npeAenbHol Harpyskoli 100% v 33%

n.d. 123; n.d. 16; 126

BLT, 2004r./1

Koten npoussogutensHocTbio 20 kBT,
paboTatoLLmii Ha ApeBecHON Lwene
c npejensbHo Harpyskoi 100% v 33%

n.d. 44; n.d. 17;108

BLT, 2004/2

KoTten npoussogutensHocTbio 50 kBT,
paboTatoLLMil Ha APeBECHbIX MONeHbsAX
1 6pukeTax

c npeAenbHol Harpyskoli 100% v 33%

n.d. 109; n.d. 44; n.d.

BLT, 2000r./2

KamepHblii KoTen,

n.d. 88; n.d. 30; 120
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

3arpssHsowme sewiectsa (r/FAx)

NcTouHMK YcTraHoBKa/Tonameo NOXx (B
SO, co
Buae NO,)
NPOV3BOANTENBHOCTLIO 60 kBT,
pa6oTatoLLmii Ha ApeBecHbIX 6pukeTax
c npeAenbHol Harpyskoli 100% v 33%
KamepHbIii Koren,
BLT, 2005/2 NPOV3BOANTENIBHOCTLIO 27 KBT, n.d. 78 131
paboTatoLLmii Ha ApeBeCHbIX NONEHbAX
Houck et al., 2001 " KaMuHbl; cyxas ApeBecrHa n.d. n.d. 4010
Koten <50 «kBT; 6oTatoLmin
Ten KBT; pa6oTalowmini  Ha nd. nd. 120
APpeBecHbIX TOMIMBHbIX rpaHynax
K 3 6 7
oTen; paboTalowmii  Ha  KONOTbIX nd. nd. 790-1 400
JpeBecHbIX NoNeHbsAX
KoTten; paboTaroLmii Ha Kokce n.d. n.d. 2400
K ; pab n
oTen; paboTaloWmii Ha ApeBecuHe © nd. nd. 3500
KoKce
K H 6 7 3
oTen; paboTalowuii Ha ApeBecuHe, nd. nd. 4200
6pukeTax U3 6yporo yras
KoTen; pab6oTalowmii Ha ApeBecHbIX
noneHbsx (Ha 6yKoBOW JApeBecuHe, n.d. n.d. 3800
JpeBecnHe XBOVHbIX AepeBbeB)
KoTten; paboTatowmii Ha apeBecuHe (Ha
Hiibner et al. 20051 2 6yKoBOI  ApeBecvHe,  ApeBecuHe n.d. n.d. 2100
" XBOWHbIX AePeBbEB), KOKCE
KoTen; pa6oTalolmnii Ha ApeBecHbIX
bpuikeTax, 6pukeTax u3 6yporo yrns, n.d. n.d. 2100
ZpeBecnHe
Meys; pab
eub ?a oTaloLWas Ha MNOMeHbAX U3 nd. nd. 2100-4700
6yKOBOI ApeBeCHHbI
Meyb; paboTatoLlas Ha ApeBecrHe n.d. n.d. 1500
Meub; paboTalowas Ha ApeBecvHe
XBOWHbIX ZepeBbeB (ManeHbKNx n.d. n.d. 2400
NoNeHbAX)
Meyb; paboTatolla a eBecnHe
i paboTanouan Ha  ApeBeciH n.d. n.d. 1600
(ManeHbKNX NoneHbAX)
Meyb; paboTatolas Ha eBeCHbIX
P L” AP n.d. nd. 4600
6pukeTax
Kotnbl nponssoantenbHOCTbIO 1,75-2,5
MBT, pa6oTatolme Ha eBeCHbIX
Johansson at al., 2001 7 P ”* AP n.d. 30-50 20-100
TOMAVBHbIX rpaHynax, C
HenoABUMXHbIMU peLLIeTKaMI/I n
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

3arpssHsowme sewiectsa (r/FAx)

NcTouHMK YcTraHoBKa/Tonameo NOXx (B
SO, co
Buae NO,)
ABUXYLLMMUCA ckpebkaMm
Meyb 06bIYHOMO TUNa, paboTatowas Ha
n.d. n.d. 7 200
ZpoBax B KopAax
Meyb, paboTatolast Ha ApeBecHbIX
TOMAMBHBIX rpaHynax, w3 MArkon n.d. n.d. 1400-1 630
LpeBecuHbI
Meub, paboTarollas Ha JpeBecHbIX
TOMAMBHbLIX rpaHynax, w3 TB "
oeBeCI/IHbI paryna N epao n.d. n.d. 125; 188; 219
Houck et al., 2000 " AP
Koten, paboTtaiowmii Ha ApeBecHbIX
TONNUBHbIX rpaHynax, n3 MATKOW
panyna y n.d. nd. 146; 449; 510
ApeBecuHbl, C BEpXHeil nojayeit
KoTen, paboTatowpmii Ha ApeBecHbIX
TOMAMBHLIX  rpaHynax, W3  MArkon n.d. n.d. 112; 169
ZpeBecuHbI, C HXHeW nogayeli
Meyb, paboTarollas Ha ApeBecHbIX 31-36:
TOMANBHbIX rpaHynax, C ! 52-100;
n.d. CcBOZHOE
NPOV3BOANTENBHOCTLIO 4,8 KBT 13 cBOZHOe 88
(BblCOKast Harpyska)
Meyb, paboTarollast Ha ApeBecHbIX 29.33:
TOMNNBHbIX rpaHynax, d ' 243-383;
n.d. cBOZHOE
NPOV3BOANTENBHOCTLIO 4,8 KBT 21 cBOAHOe 299
(Hu3Kas Harpyska 2,3 kBT)
[lpoBsiHas neub C eCTeCTBEHHO TAroM,
C npou3BoAuTeNIbHOCTBIO 9 KBT; 37-71;
ponzBoA 1200-7 700;
TonAMBO - 6epe3oBas, COCHOBast n.d. CBOAHOE
. cBogHoe 3 800
ApeBecnHa, ApeBecrHa XBOWHbIX 50
Boman et al., 2005 JepeBbeB
Meyb, paboTatollas Ha ApeBeCcHbIX
TOMAMBHbIX rpaHynax, C 57-65:
npou3BoANTeNbHOCTBIO  4-9,5  kBT; ' 110-170;
n.d. CcBOAHOE
TOMAMBO - COCHOBas JpeBecuHa, 61 cBogHoe 140
ZpeBecnHa XBOMNHbIX fepeBbeB
(BbICOKasi Harpyska)
Meyb, paboTatollas Ha ApeBeCcHbIX
TOMAMBHbIX rpaHynax, C 52.57:
npovsBoAUTensHOCTEIO 4 - 9,5 KBT; ' 320-810;
n.d. CcBOAHOE
TOMAMBO - COCHOBas JpeBecuHa, 54 cBoAHoe 580
ZpeBecnHa XBOVHbIX AepeBbeB (HM3Kas
Harpyska 30%)
Kubica, 2004/2. KoTnbl, paboTalolime Ha /JpeBecHbIX
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Manoe cxuraHue

3arpssHsowme sewiectsa (r/FAx)

NcTouHMK YcTraHoBKa/Tonameo NOXx (B

SO co
? Buae NO,)

TONNIMBHBIX rpaHynax

A
BTOMaTUYECKN HamnosnHsemble 120-450; 96-260;
yrofbHble  KOT/bI-TOMKW; TOMAMBO — 90-850
. . | cBogHOe CBOAHOE
Menkui yronb (onpegeneHHon cBogHoe 280
260 190
KPYMHOCTW)
Kubica at al., 2005/4
Al
BTOMaTUYECKN HamnosnHsemble 255-600 70-200
Yro/ibHble KOT/bl; 60-800
. CBOAHOE CBOAHOE
TOMNAMBO - MEKWA Yronb (yronb 420 145 cBogHoe 450
onpeAeneHHOW KpynHOCTH)
Meub 06bIYHOro TMna [
Kubica K.; 2004/1 253 81 2272
NpPOV3BOANTENLHOCTLIO 5 KBT
KoTen, Tonka; TonaMeo - eBecHble
AP n.d. nd. 300-500

TONNMBHbIE TPaHY bl

KamepHblin KOoTen, ¢ BepxHel nojayei;

. 250-700 100-150 1100-2 800
TOMNNBO - MENKUI YroNib

. ABTOMaTI/IHeCKVIVIV Koten, TOmMKa; 130-350 100-250 120-800
Kubica, 2004/2 TOMNUBO - MEeNKWIA yrofb
ABTOMaTUYeCKWIA  YroNbHbIA  KOTen; 250-700 100-250 400-1500

TOMNNNBO - MENKWUIA YroNb

KamepHbIli KOTen, ¢ 1UCnonb3oBaHnem
COBpeMeHHOW  TexHonoruv;  yronb | 150-550 150-250 50-100
onpeAeneHHoW KpynHoOCTH)

KoTnbl € ABMXYLLENca KONOCHUKOBOW

peLLeTKo ¢ NPOU3BOAUTENBHOCTEIO 5 n.d. 116-137 10-24
-32 MBT
KoTnbl € ABMXYLLEACA KOIOCHUKOBOW
peLleTkoil € MPOV3BOANTENLHOCTHIO n.d. 146-248 36-3634
0,3-0,6 MBT
ABTOMaTMYeCKn HamnonHseMsbli
YronbHbIA KOTen, TOMAMBO - MeNKuiA n.d. 140 130
ronb
Kubica et al,, 2005/1 Y
A o
BTOMaTUYECKN HamnosHseMmsbli nd. 70-220 120-800

Yro/bHbIM KOTeN - Tonka

KoTen, ¢ HWXHel nogayeli, TONAMBO -

n.d. 150-200 200-1500
yronb-opetlek
KoTen, ¢ BepxHeii nogayeid, TONAMBO - nd. 50-150 1.800-3 500
yronb-opetuek
Koten, i 7, -
0Ten, C HMXHen nogayen, TonNJnBo n.d. 32 2403

ApeBecHbIe NoneHbsA
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1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

3arpssHsowme sewiectsa (r/FAx)

NcTouHMK YcTraHoBKa/Tonameo NOXx (B
SO, co
Buae NO,)
KoTen, ¢ HUXHel noaadei, TONAMBO -
A nd. 42 1757
JpeBecHble 6puKeThbl
ABTOMaTMYeCKN HamnosHseMmsbli
YronbHbI KoTen - TOnkKa C
NPOV3BOANTENIBHOCTLIO 30 KBT, n.d. 200 200
TOMAMBO - JpeBecHble TOMAVBHbIE
rpaHynbl
ABTOMaTVYeCKM HaMoAHAeMbI KoTen,
n.d. 150 880
TOMAMBO - ApeBecHas Liena
ABTOMaTUYECKM HanonHseMbIl
o 67-207;
YrobHbIN KOTen - Tonka < 25 kBT (Ha 104-320;
n.d. cBOZHOE
120 wr.) 161 cBogHoe 150
TOMAMBO - MENKWIA yronb
Kubica at al., 2005/23)
ABTOMaTMYeCKkn HanonHseMbliA
) 155-496 64-208;
Yro/ibHbIN KOTen, cBogHoE cBogHoe 119-435;
<25 kBT (Ha 68 wr); TomAMBO - cBOAHOe 232
kBT ( ) 252 122 A
MenKuiA yrons,

lpumeyaHus:

1) MicxoOHble nepgoHaYanbHble OaHHbIe 8 2/K2 monauea npednoaa2aa0Ce UCnonL308amMe 0714 NOBMOPHO20
pacdema ed. Hu 24 [//m (HaceinHAA N10MHOCMb) 0414 KaMeHHO020 yAa, 17 [Ax/m (HaceinHas n1omHocme) 015
Au2HUMa u 6ypozo yans, 30 [x/m (HaceinHas nnomHocms) dns aHmpayuma, 30 [/x/m (HaceinHas
naomHocms) 045 Kokca; 16 Ix/m (HaceinHas N10MHocMs) 045 OpesecuHsl, 42 [/#/m (HacbinHAs NOMHOCMb)
ona Hepmu u 35 [x/m (HacsinHAs NIOMHOCM®) 015 NPUPOOHO20 2a3a.

2)  [lpou3ssodumensHOCMb 8cex kKomnos < 50 kBm u ecex neyeli < 10 kBm.

3)  U3mepeHus npou3godunuCe 8 N0NEBbIX yCA0BUSX.

n.d. — Hem OGHHBbIX.
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1.A.4.a.i, 1.A.4.b.i,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6nuua A28 KoapduumeHTbl BbIGPOCOB AN YCTAaHOBOK, WMCMONbL3YWOLWMUX B Ka4vecTBe
TonnmBa ApeBecuHy, B bBputaHckoii Konym6uum (Gulland, 2003)

3arpssHsiowue Belectsa "

YcTaHoBKa r/T ok

SO; | NOx ‘ co ‘ noc" ‘ OKBY ‘ TYqo ‘ TY2s

KamuH
O6bIYHOrO TWMNa CO CTEKNAHHBIMU ABEpLAMU 125 | 87.5 | 6162.5 | 1312.5 | 843.75 812.5 806.25
O6bIYHOro TWNa 6e3 CTekNsHHbIX ABepeL} 12.5 | 87.5 | 4856.3 406.3 1206.3 | 1156.3 | 1156.3
CoBpeMeHHast TeXHONOorus 125 | 875 4400 437.5 318.75 300 300
BcTaBka; 06bI4HOrO TVNa 125 | 875 | 72125 | 13313 900 850 850
BcTtaBka; katanutmnyeckas 12.5 | 87.5 4400 437.5 318.8 300 300
BcraBeka; coBpeMeHHas TexHo0rus 125 | 875 | 4400 437.5 318.8 300 300
JpoBsHas nevb
O6bl4HOro T1Na 125 | 875 6250 | 22188 | 15375 1450 1450
O6bIYHOrO TWNa, HerepMeTUyHas 125 | 875 6250 | 22188 | 15375 1450 1450
O6bIYHOrO TWNa, repMeTUYHas 125 | 875 | 72125 | 13313 900 850 850
CoBpeMeHHas TexHoorvs 125 | 875 | 4400 437.5 318.8 300 300
KaTtanutnueckas 125 | 875 4400 437.5 318.8 300 300
Meyb, paboTatoLLas Ha TOMANBHbIX FPpaHynax 125 | 875 550 94 75 69.7 64
KoTnbl

'c'LfBH:ypTap’;HHa;M”)iZ:g o 125 | 87.5 | 42813 | 13313 | 8813 | 8313 | 8313
'j::;’:j;?::gp';?;’ 125 | 875 | 42813 | 13313 | 8813 | 8313 | 8313
Mpouee o6opyAoBaHMe 125 | 875 | 72125 | 13313 900 850 850
lpumeyaHue:
1) Mcxo0Hble nepeoHa4anbHble OaHHbIe 8 k2/m monauea npednonazanocs UCNo/aL308ame 0/ NOBMOPHO20

pacyema ed. Hu 16 [/p/m 015 OpesecuHsl.
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

Ta6nuua A29 KoadpduumeHTbl BbIGPOCOB TBEPABIX HACTUL, MPU OKWUraHWW YIS U TBEpPAbIX

BUAOB MpoMbilIEHHOro Tonnuea (r/FA>K) npuBoAATCs B CMPaBOYHbIX
UCTOYHUKAX
NcTouHnK Twvn ycTaHOBKM TY2s TY10 OKBY
Manble neun n.d. 110 270
BUWAL, 2001 "
BbiTOBOW KOTEN n.d. 90 150
BbITOBOW, TONAMBO - BypbIli yronb 70 140 350
BbITOBOW, TOM/AMBO - KaMeHHbI/i yronb
Y 60 120 300
(«BbICOKOrO KayecTBa»)
CEPMEIP, 20027 BbITOBOW, TOMAVMBO - KaMeHHbI/i yrosb
' Y 25 50 100
(«HN3KOrO KavecTBa»)
BbITOBOW, TOMAMBO - KAaMEHHBbI Yronb
Y 100 200 800
(«HW3KOro Ka4yecTBa»)
BbITOBOW, TON/IMBO — KAMEHHbI yro/b n.d. n.d. 260-280
BbITOBOW, TOMAMBO - 6PUKETLI U3 Byporo
Pfeiffer et al., 2000V P P n.d. nd. 120-130
yrna
BbITOBOW, TONAMBO - KOKC n.d. n.d. 14
OTonneHne XnblX NoMeLLeHUi n.d. n.d. 153+50 %
Spitzer et al., 1998 "
KoTen, neuv ana JomMoB n.d. n.d. 94+54 %
BbITOBbIE yCTaHOBKM 75 85 94
Winiwarter et al, 2001 "
BbITOBbIE NeYyn, KaMUHbI 122 138 153
BbiTOBblE Meyn, TOMAMBO - KaMeHHbIi
n.d. n.d. 250
UBA, 1999a " yrone
BbITOBbIE MEeyn, TONAMBO - BypbIii yronb n.d. n.d. 350
Manble KOT/bl, C BEPXHeil 3arpy3Koi n.d. n.d. 291
Manbie KOTAbl, C HUXHEel 3arpysKkom n.d. n.d. 273
AreHTCcTBO no oxpaHe | TOMKa, C M1CMONBb30BAHNEM KaMEHHOTO
okpyXatoLLieii cpeasl, 1998a P | YA B KadecTee Tonmea n.d. n.d. 1200
Kotnbl, wvcnonb3ywuwpme B KavecTse
yrowne - B n.d. n.d. 1105
TONNVBA MyNbBEPU30BAHHbIN TNTHUT
COkuraHue Ha  TOMOYHOWA eLeTke,
Meier u Bischoff, 1996 " P n.d. n.d. 2237
TONANBO - TNTHUT
BbiToBOV KamuH; < 10 KBT, TOM/IMBO - 3752 -
n.d. 5 n.d.
yronb 4592
beitoBo  kamuH; <10 kBT, TOMAMBO -
Hobson M. et al, 2003 n.d. 38-672 n.d.
copTa 6e3/4bIMHOro yras
BbiToBOW KamuH; <10 kBT, TomnvBO -
n.d. 96-117 2 n.d.
cMecb HepTAHOro Kokca
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1.A.4.a.i, 1.A.4.b.j,
1.A.4.c.i,

1.A.5.a

Manoe cxuraHume

NcTouHnK

Tun ycTaHOBKM

TY,s

TYqo OKBY

BbITOBOW KaMWH; < 5 KBT, TONANBO - yronb

n.d.

16837 n.d.

BelToBass 3akpbiTas neub; US  EPA,
paspaboTka neyeli, paboTaroMx Ha
ApeBecHoM yrne

n.d.

n.d. 1002

BeiToBass 3akpbiTaa neub; US  EPA,
paspaboTka neyeli, paboTaroMx Ha
6prKeTax 13 4pPeBECHOro yris

n.d.

n.d. 1212

BeiToBas 3akpbitas neus; CRE <10 kBT,
TONNNBO - cOpTa 6e34bIMHOr0 yrna

n.d.

42-502 n.d.

BeiToBas 3akpbitag neub; CRE< 10 kBT,
TOM/INBO — CMeCU HepTAHOrO KOKCa

n.d.

108-1332 n.d.

BbiToBble  KOTAbLI;  WCCiefOBaHWE MO
OLleHKe 3KO/IOrNYeckoro puicka, Koten ¢
3N1eKTPOHHBIM ~ BMPbLICKOM  TOM/IWBA,
6UTYMUHO3HOTO YIS

n.d.

2502 n.d.

BbiToBble KOTAbI; LTWMB E3K OOH,
JaHHble HuaepnaHgos no
NCNOb30BaHWIO KoKca

n.d.

Urmne E3K OOH; Lseuws, KoTnbl,
pa6oTatoLime Ha 6pVMKeTHOM TomauBe, C
Npou3BOANTENBHOCTLIO 1,8 - 2 MBT

n.d.

n.d. 36

Kubica, 2004/1

Meub 06bI4HOrO TMna C
NPOUN3BOANTENILHOCTLIO 5 KBT

n.d.

n.d. 523

Kubica, 2004/2

KamepHbIlii KoTen, ¢ BepxHeli nogauers;
TOMAINBO — MeNKW yronb

n.d.

n.d. 50-200

ABTOMaTUYeECKM HanonHseMbI
yI’OI'IbeI17I KOTen - Tonka

n.d.

n.d. 30-60

ABTOMATNYECKN HanosnHsieMblit
YroNbHbIA  KOTen, TOMAUBO - MenKuiA
yronb

n.d.

n.d. 30-120

KamepHbIi  KOTesn, TOMAMBO - Yrofb
onpejeneHHol KPYMNHOCTW; c
pacripeeneHunem Bo3jyxa Ansi ropeHust

n.d.

n.d. 50-150

Kubica et al., 2005/1

KoTnbl € ABWXYLLEACS KONOCHUKOBOW
peLLeTKOR C NPOV3BOAUTENLHOCTLIO 5 -
32 MBT

n.d.

n.d. 58-133

KoTnbl C ABUXYLIEACA KONOCHUKOBOW
peLleTKol C NPON3BOANTENBHOCTLIO 0,3 -
0,6 MBT

n.d.

n.d. 51-64

ABTOMaTNYeECKM HamnonHsaembli
Yro/lbHbI  KOTen, TOMAVMBO - MenKuii
yronb

n.d.

n.d. 50
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1.A.4.c.i,
1.A.5.a

Manoe cxuraHume

NcTouHnK Tun ycTaHOBKM TY2s TY10 OKBY
ABTOMaTNYECKN HanosHseMbli
. n.d. n.d. 30-60
YroNbHbI KOTen - Tornka
KoTen, ¢ HwxkHeli nogaveli, TonaMeo -
) A n.d. nd. 50-100
Menkuii yronb
KoTen, ¢ BepxHeil mogaueri, TONAMBO -
o P A n.d. n.d. 300-1100
MeNKnn yI'Ol'Ib
ABTOMaTUYeECKM HamnosHsembli 54-133
YroNbHebIi KoTen - Tonka, 25 kBT (Ha 120 n.d. n.d.
cBOAHOe 78
wT.)
Kubica at al., 2005/2%
ABTOMAaTUYECKM HanonHsaeMbIn 70-380
YroNbHbIA  KOTeN, TOMAUBO - MesKuiA n.d. n.d. CBOAHOE
yronb, 25 1 35 kBT (Ha 68 wrT.) 187
.| 25-100 25-1050 30-1,200
Meun n KOTNbl, TOMANBO - KAaMEHHbIN
rone < 1 MBr CBOAHOe | CBOAHOe CBOAHOE
y 65 270 360
70-122 90-250 25-735
KoTtnbl > 1 MBT <50 MBT, Tonaveo -
KAMEHHLI VFOD CBOAHOe | CBOAHOe CBOAHOE
4 70 110 140
Kubica et al., 2005/3 Bypeiit yron
KommyHaneHo-
o o 140 260 350
6bITOBON/KOMMeEpUecknin/IHCTUTYLMoHa
NbHBbIA cekTop
Kokc
30-80 96-108 14-133
KomMmyHasibHo-
6bITOBON/KOMMepUecknii/VIHCTUTYLMoHa cBoAHoe | CBOAHoE cBoAHo®
> P 4 80 90 110
NbHBbIA cekTop
ABTOMATUYECKN HamnonHsAeMbI
. n.d. n.d. 98
Yro/ibHbl KoTen - Tonka, 100 kBT
ABTOMaTUYeECKM HamnonHaembli
Krucki A. et al. 20062 Yro/lbHbI  KOTen, TOMAMBO - MeNKuii n.d. n.d. 13
' v yrons, 25 KBT
ABTOMaTNYeECKM HamnonHaembli
YroNbHbIA  KOTen, TOMAUBO - MesKuiA n.d. n.d. 16
yronb, 90 kBT
Lee et al.,, 20052 KamuH n.d. 1200 n.d.

lMpumeyaHus:

1) 1) Kak npusodumcs y Klimont u dpyaux, 2002.

2)  2) McxodHble nepgoHaYansHele OaHHbIE 8 2/kKe; Npednonazanoce UCNoaL308ame 015 N08BMOPHO20 pacyema ed. H
24 I/px/m (HaceinHas N10OMHOCMG).

3)  3) M3mepeHus npou3goAUALCE 8 NO/IEBbLIX YCAOBUSIX.

4)  n.d. — Hem OQHHBIX.

PykoBoACTBO MO MHBEHTapu3auum Bbi6pocoB 3arpsasHarouwmx sBewects EMEMN/EAOC

2016, nocnegHee o6HoBNEeHMe , uonb 2017

159




1.A.4.a.i, 1.A.4.b.i,

1.A.4.c.i,
1.A.5.a

Manoe cxuraHue

Ta6nuua A30 ®pakumu rpaHy/sIomMeTpMYeckoro coctaBa TBepAbIX 4YacTUL, NPU COKUraHUK
yrns, npuBoAMMbIe B CNPaBOYHbIX MCTOYHUKAX (NpoLeHT BbiI6pocoB OKBY)

NcTouHnK Tvin yCTaHOBKMN TY2s TY40 OKBY
UBA, 1999a " BbITOBbIE Meun, TOMAMBO - KameHHbI | n.d. 90 % 100 %
yronb
AreHTCTBO no oxpaHe | Manble KOT/bl, C BepxHeli 3arpysKkom 14 % 37% 100 %
oKpyxatoLLeit cpeabl, 1998a "
Manble KOTAbl, C H/XXHE 3arpy3Kom 25% 41 % 100 %
Hlawiczka et al., 2002 BbITOBbIE Meun, TOMAMBO - KaMeHHbIl | He 76 %2 100 %
yronb YNOMSHYTO

lMpumeyaHus:

1. 1) Kak npusodumcs y Klimont u dpyaux, 2002.
2. 2) NcxoOHele nepeoHayansHele daHHble: 76% TY suibpaceiganocs 8 sude $ppakyuli 2paHynoMmempuyecko2o

cocmaea 00 12 MKM.

Ta6nuua A31 KoadpduumeHTbl BbIGPOCOB TBEPAbIX HacTUL, NPU COKUFaHUU ApPeBecUHbI,

NpUBOAMNMbIE B CNPaBOYHbIX UCTOUHUKAX (r/TAxK)

NcTouHnK Tvin yCTaHOBKMN TY2s TY10 OKBY

BblTOBbIE KAMUHBbI n.d. 150 150

BbiTOBbIE Neun n.d. 150 150
BUWAL, 2001 "

BbITOBbIE Manible KOT/bI, C PyYHOI 3arpy3Kow n.d. 50 50

Manble KOT/bl, C aBTOMATUYECKO 3arpy3Koit n.d. 80 80
Karvosenoja, 2000 " BbITOBbIE Meyn n.d. n.d. 200-500
Dreiseidler, 1999 " BbITOBbIE MEeYn n.d. n.d. 200
Baumbach, 1999 " BbITOBbIE Neyn n.d. n.d. 50-100
Pfeiffer et al., 2000 " BbITOBbIE 11 XO3A/ICTBEHHbIE n.d. n.d. 41-65

«BbICOKWIA ypOBEHb BbIGPOCOB» 270 285 300
CEPMEIP, 2002 "

«HW3KWi ypoBeHb BbIGPOCOB» 135 143 150

BbITOBbIE YCTaHOBKM 72 81 90
Winiwarter et al, 2001 "

BbiTOBbIE NEUn, KaMUHbI 118 133 148

KoTen ans AOMOB, 06bIUHOIO TWNa n.d. n.d. 1500
NUTEK, 19977 KoTen ansa AOMOB, COBpeMeHHbI C nd nd 17

aKKyMY/IATOPHbIM 6aukom - -

n oTo o 7

eun ANA  OTOMNEHWS KUNbIX MOMeLleHWi nd. nd. 1350

Smith, 1987 " <S5KBr

BbITOBbIE KyXOHHbIE MANUTLI < 5 KBT n.d. n.d. 570
BUWAL, 1995 (1992,
LBeiiuapckoe npegensHoe | 4o 1 MBT n.d. n.d. 106
3HaueHue)"
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1.A.4.c.i,

1.A.5.a

Manoe cxuraHue

NcTouHnK Tvin yCTaHOBKN TY2s TY40 OKBY
OTonneHne Xubix NoMeLLeHNiA n.d. n.d. 14846 %
Spitzer et al., 1998 "
Koten, neun ans gomos n.d. n.d. 90+26%
Zhang et al., 2000 " JpeBecHoe TonamBeo B Kutae n.d. n.d. 760-1 080
Meyb 06bI4HOrO TUNA n.d. n.d. 1680
Meyb 06bIYHOrO TMNa C YNAOTHEHHbBIM TOMNBOM n.d. n.d. 1200
Hekatanutnyeckas neys n.d. n.d. 490
KaTanutnyeckas neyb n.d. n.d. 440
KnpnuvyHelil oToNUTeNbHbI arperat n.d. n.d. 250
Meub, paboTaroLlas Ha TOMMBHbIX rPpaHynax n.d. n.d. 130
KamuH, obbl4Horo Trna n.d. n.d. 8600
C O OXYXOM,  KOHBEKLIO| W c
4B I/IHbIN‘Il K )ifyX M KOHBEKUNOHHbIN nd. nd. 4600
LieHTpanbHON TArom
Houck and Tiegs, 1998/13
C KOHBeKLMOHHbIMK Tpy6amu, «C»-06pasHbIii, co
L‘v | TRyDamu, «t»-0op n.d. nd. 4000
CTEeK/IAHHOW ABepLen
C  [BOVIHBIM  KOXYXOM, KOHBEKLWOHHbIA, C
A o 4 n.d. n.d. 1900
BO3/YyXOAYBKOM, CTEKNSIHHBIMY ABEpLaMM
K .
VIPMWYHBIA  KaMUH € MPOGUAMPOBaHHLIMUI nd. nd. 1200
TOMKamu 1 apMUPOBaHHbIMI ABepLaMun
KaMuH, ¢ HekaTanutnueckoli BCTaBKol n.d. n.d. 500
KaMuH, ¢ kaTannmTnyeckoi BCTaBKoOiA n.d. n.d. 450
KaMuVH, ¢ BCTaBKOW ANst ApeBeCHbIX TOMNBHbIX
A AP n.d. n.d. 130
rpaHyn
AreHTCTBO MO oxpaHe | KamuHbl n.d. 805 875
oKpyxatoLuen cpesbl,
1998h (12) [JlpoBsiHas neyb n.d. 724 787
LiIrNB E3K OOH, LLBeuws, koTabl, paboTatoLme
Ha ApeBecHOI Lene, C NPOV3BOANTENbHOCTHIO n.d. n.d. 51
1,8 -2 MBT
Hobson M. et al, 2003
KamuH < 5 kBT, ToninBo - TBepAast ApeBecuHa 2 n.d. 494 n.d.
BbITOBOA KaMWH:  COTHW  UCCNej0BaHWi
2 n.d. n.d. 738
NCTOYHMKOB
OTKpbITbIE KAMUHbI 698 713 750
3aKpbITble KaMUHbI 06bIYHOIO TUMA W BCTABKN 288 295 310
3 6
CITEPA, Mapux, 2003 aKpbITble Meun 06bIYHOrO TUMA U KYXOHHbIe 288 295 310
nAnTHI
KoTnbl, paboTatoLLye Ha ApeBecHbIX MONeHbsAX, C
P tune na Ap 233 238 250
PYUYHOIA 3arpy3Kkoii Tonavea
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1.A.4.c.i,
1.A.5.a

Manoe cxuraHue

NcTouHnK Tvin yCTaHOBKN TY2s TY40 OKBY
KoTnbl, paboTatoLime Ha jpeBecHOM TOMNauBee, C 9 10 10
aBTOMaTWYeCKO 3arpy3Koit

AreHTCTBO MO OXpaHe

N KoTnbl, ucnonb3syouwe B Kadyectse Tonaumsa
oKpyxatoLuen cpesbl, SBECHYIO KO n.d. n.d. 2266
19982 % APEBECHYIO Kopy
1000 -
Kvinawwii cnoit B 60nbLINX KOTAaX n.d. n.d.
“* 3000
Lammi et al, 1993%
CXKuraHvne Ha TOMOYHOWN pelueTke B 60AbLIMX
n.d. n.d. 250-1 500
KoTnax
KoTnel 1 neuw, pabotatowme eBecnHe/Ha
P tne Ap n.d. nd. 50

Tullin et al.; 2000 TOMNMBHBIX FPaHynax

Crapeblil ApoBsiHOW KoTen n.d. n.d. 1000
143.8-
JApossaHan neub n.d. n.d.

Hays et al. (2003)? 637.5
KaMunHbl 537.5 n.d. n.d.
KoTnbl, paboTatolme Ha ApeBecHOM TOMAuBe, C

BLT, 2000/1 ABYMSl TOMOYHBIMW Kamepamy W 3BYKOBbIM n.d. n.d. 20
NOKaTOpOM «NaMbaa»

KoTen, paboTatolnii Ha ApeBecHbIX TOMINBHbBIX

rpaHynax n ZpeBecHo iere, C n.d. n.d. 14
NpOV3BOANTENBHOCTLIO 25 KBT

KoTen, paboTatoLmini Ha gpeBecHbIX TOMANBHbIX

rpaHynax v ApeBecHOW Lene n.d. n.d. 23;9
C npeAeneHol Harpyskow 43 kBT - 100% 1 33 %

BLT, 2005/1 n 60
JpOBAHON KOTeN C MPOU3BOANTENBHOCTBLIO nd. nd. 28
KBT
Koten moujHocTelo 25 KBT, 6 7

Vu'l paboratown Ha n.d. n.d. 18
JpeBeCHO Lwene
KoTen, paboTatolwnii Ha ApeBecHbIX TOMNBHbBIX
rpaHynax ¢ npejencHoli Harpyskoi 46,7 kBT - n.d. n.d. 512
100% 1 33 %
Koten npowussoguntensHoctbto 7,7, - 26 KBT,

BLT, 2003 paboTatomini  Ha  ApeBecHbIX  TOMAMBHbIX n.d. n.d. 4
rpaHynax n 6pukeTax
KoTen  npowussoauTensHocTeto 500 kBT,

BLT, 1999 ponasoA ° n.d. n.d. 28
paboTaroLmii Ha ApeBecHO Lene
Koten NPOV3BOANTENBHOCTBIO 20 KBT,

BLT, 2004/1 . . n.d. n.d. 8
paboTatoLmii Ha ApeBecHO Lene
Koten NPON3BOANTENBHOCTLIO 50 kBT,

BLT, 2004/2 paboTatoLmii  Ha  ApeBecHbIX MONeHbsIX W n.d. n.d. 16
6pukeTax

BLT, 2000/2 KamepHbIi  KOTen, Mnpov3BOAUTENIbHOCTLIO 60 n.d. n.d. 10
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KBT, paboTatoLmii Ha ApeBecHbIX bpukeTax
KamepHbIiA  KOTen, MNpoV3BOAUTENIbHOCTbIO 27
BLT, 2005/2 o n.d. n.d. 12
KBT, paboTatoLmii Ha peBEeCHbIX NONEHBAX
180-560;
B Buge
KamuHbl n.d. CBOAHOE
TY,s
380
McDonald et. al., 20002
140-450;
[JipoBsiHas neyb n.d. n.d. cBOZHOE
270
Lee etal., 20052 OTKPbITBIA KaMUH n.d. 425 n.d.
KamuH, Tonameo - cocHa n.d. n.d. 147
Gullet et al., 2003 KaMuH, TONAMBO - CMHTETUYecKMEe MNoJsieHbs (U3
n.d. n.d. 483
BOCKa W ApeBeCHbIX OMUIOK)
Meyb, TONAMBO - ApeBecrHa Ay6a n.d. n.d. 504
KaMI/IHbI; TONAMBO: TBEpPAas eBeC/Ha -
paas — Ap n.d. nd. | 425450
TIONbNaHHOE AepeBo
KaMuHbl; TONAvBo: TBepAas ApeBecnHa — 6enblii
PAas Ap n.d. nd. | 20619
AceHb
KamuHbl;,  TOmAvBo:  TBepAas eBecMHa -
PA AP n.d. n.d. 21825
ambpoBoe AepeBo
Fine et al., 20022
KaMuHbI; TONAMBO: TBEpAas ApeBecnHa - Kapast
pAsa Ap P n.d. nd. | 425+56
6enas
KaMI/IHbI; TONNMBO: MArkKasa eBeCHa - COCHa
AP n.d. nd. | 231%25
najaHHas
KaMuVHbI; TONAMBO: MArkas gpeBecuMHa - COCHa
AP nd. nd. | 10019
Snnota
KvpnunyHble KamyHbl 06bIYHOrO TVUMNA; TOMNBO:
P " ® n.d. nd. | 20619
TBEPAAs APeBECUHA - K/IeH KPaCHbIV ceBepHbIl
KvpnnyHble KaMuHbl 06bIYHOTO TWNa; TOMAMBO:
P ! nd. nd. | 35619
TBEpAas ApeBecrHa - Ay6 KpacHbIA
KvpnnyHble KaMuHbl 06bIYHOTO TVNa; TOMAMBO:
n.d. n.d. 169+ 19
TBEpAas ApeBecrHa - 6epesa AnoHckas
Fine et al.; 20012 KvpnnyHble KamuHbl 06bIYHOTO TVNa; TOMAMBO:
P ! nd. nd. | 713£125
Msrkast ApeBeclHa — cocHa BelMyToBas
KupnunyHble KamMuHbl 06bIYHOTO Tnna; TONJINBO:
P ° n.d. nd. | 231%25
MSArkas gpeBeclHa — BOCTOYHbIV reMI0K
KvpnnyHble KaMuHbl 06bIYHOTO TVNa; TOMAWBO:
P n.d. nd. | 30031
Msrkast ApeBeclHa - NuxTa 6anb3aMumyeckas
KaMuHbl; gpeBecnHa 170-710 n.d. n.d.
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KoTnel ¢ ropenkamy,  pab6oTalowme  Ha
APeBecHbIX TOMNNBHbIX rpaHynax, 114-377
npoussogutensHocTeto 10-15 KBT, ¢ BepxHeit n.d. n.d. cBOAHOE
nogauven TonnuBea: ApeBecHbIX onunnoK, 240
NecoceyHbIX OTXOA0B 1 ApeBeCHOW KopbI
KoTnbl ¢ ropenkamy,  pab6oTalowme  Ha
JpeBeCHbIX TONNVBHBbIX rpaHynax, 57.157
MPOn3BOANTENLHOCTLIO 10-15 KBT, C
Boman et al., 2004 . . n.d. n.d. cBOAHOE
ropy30HTasbHON Nojayeit TonanBea: ApeBecHbIX o5
OMUNIOK, NIeCOCeYHbIX OTXOAOB W /JpeBecHON
Kopbl
KoTnbl ¢ ropenkamuy,  pab6oTalowme  Ha
JApeBecHbIX TOMNNBHbIX rpaHynax, 64-192
npoussogutensHocTeto 10-15 KBT, C HUXHei n.d. n.d. CBOAHOE
nogauven ToninBa: ApPeBecHbIX onunnaoK, 140
NecoceyHbIX OTXOA0B 1 ApeBecHO Kopbl
Bce KuMpnuuHble ¥ 3aBOACKOTO W3roTOBAEHUS
n.d. n.d. 590
KaMVHbl (C Hy/NI€BbIM 3a30POM)
Bce KamMuHbI, paboTatoLume Ha ApoBax B KOPAAx n.d. n.d. 810
KaMuHBbI, 418 nnnoMaTteprnanos BCEX PasmMepos n.d. n.d. 410
Bce KaMVHbI € 3aKpbITbIMU ABEPLLAMNA n.d. n.d. 350
Bce KaMVHbI C OTKPbITLIMY ABEPLAMN n.d. n.d. 690
KaMWHBbI, BCe KMPMNYHbIE KaMUHbI n.d. n.d. 660
KaMWHBbI, BCe KaMMHbI 3aBOACKOrO N3roTOB/EHUS n.d. n.d. 580
Broderick et al. 20052
KamuvHbl, paboTatolime Ha ApoBax B KOpA1AX,
3aBOACKOrO N3roTOBNEHMS, n.d. n.d. 870
C OTKPbITLIMU BEPLLAMU
KaMuHbl, Ans nnomaTepuanos Bcex pasmepos,
3aBOACKOrO  W3roTOBAEHWS, C  OTKPbITbIMU n.d. n.d. 510
ABepuamu
cBogHOe
Bce kaMUHbI, ANS BCeX BUAOB ApeBecyHbl n.d. n.d. 590
Bce 3aBO/ACKOro M3rotoB/ieHNdA, C OTKPbITbIMA nd nd cBOAHOE
ABepuamy, paboTaroLyye Ha ApoBax B KopAax o o 840
[JlpoBsiHble KOMHaTHble oborpesaTen n.d. n.d. 70 £25
[lpoBsHble TenI0akkyMyavpyoLive neyn n.d. n.d. 167 +44
0BSIHbIE KOTAbI, a6oTatoLime c
Ap P . n.d. n.d. 28 +11
MnCNosib30BaHWEM B Ka4ecTBe TOMN/INBa NoIEHbEB
Gaegaufetal., 2001
KoTnbl, paboTatoLime Ha ApeBecHbIX TOMINBHbIX
P AP n.d. nd. | 20£04
rpaHynax
KoMmHaTHble oborpesaTenu, paboTalolme Ha
P ' P n.d. nd. | 543
APEBECHbIX TOMIMBHBIX FPaHy1ax
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KoTnbl, paboTatiolme Ha ApeBecHOR Liene -
P u AP u n.d. nd. | 94%13
06e3BOXEHHOM TOMMBe
KoTnbl, paboTatowme Ha eBeCcHON Lene -
P “* AP n n.d. n.d. 4846
CbIpOM ToMNAVBe
KoTnbl, paboTaiowme Ha ApeBecHOR Liene -
P L” A . n.d. n.d. 6417
oTxozax
KoTtnbl npoussogutensHoctbio  1,75-2,5 MBT,
aboTatolme  Ha €BECHbIX  TOMAUBHbIX
Johansson at al., 20017 p u4 Ap n.d. n.d. 35-40
rpaHynax, C HenoABWMXHbIMU peLLIeTKaMVI n
ABUXYLLMMUNCA cKpebKaMm
Jtobble aBTOMaTUYeCKEe APOBAHbIe Nneyn n.d. n.d. <110
Meun c Tonkamum C HUXHel nogadeit n.d. n.d. <55
0BSIHbIE KOTANbI, a6oTatoLime c
Ap P L”' n.d. nd. 34
1CM0/Ib30BaHNEM B Ka4ecTBe TOM/IMBA NONEHLEB
Nussbaumer, 20012
KoTen, paboTatoLmii Ha ApeBecHoli Lene ) n.d. n.d. 68
KoTen, paboTatoLwmii Ha ApeBecHbIX 0TxoAax 2 n.d. n.d. 70
KoTen, paboTatolmii Ha rOPOACKMX APEBECHbIX
P w poa AP n.d. n.d. 1.5
oTxogax ®
Meub 06bIUHOrO TWNA, paboTatoLLas Ha ApoBax B
P 1BA Ha Ap n.d. nd. 750
KopAax
Meun, paboTatolme Ha ApeBecHbIX TOMIUBHbBIX
P tne na ap nd. nd. | 80-170
rpaHynax, u3 MArkoi gpeBecuHbl
Meywn, paboTatoLime Ha APEBECHbIX TOMANBHbIX nd nd 125;
Houck et al. 20002 rpaHynax, Teepaoli ApesecrHe - - 190;220
KoTen, pa6oTatolwymii Ha ApeBecHbIX TOMINBHbBIX 275:375:
rpaHynax, W3 MATKON ApEeBeCMHbl, C BepxHem n.d. n.d. .6’25. !
nogauen ’
KoTen, pa6oTatolwymii Ha ApeBecHbIX TOMNBHbBIX
rpaHynax, M3 MArkon ApeBecuHbl, C HUXHei n.d. n.d. 16.3; 25.0
nogauven
Meyb 06bIYHOrO TUNA, APOBAHAS NeYb 890 n.d. n.d.
KaTanutnueckas cepTnpnumpoBaHHan
pruduLp 430 n.d. n.d.
JpOBAHas nevb
HekaTanutnyeckas cepTndMLMpoBaHHast 130 nd nd
Houck et al., 20052 ApOoBsiHas neub - -
Meub, paboTatolas Ha APeBECHbIX TOMIUBHbBIX
P N AP 160 nd. nd.
rpaHynax, He nognexatias ceptmoukaumm
CepTndmnumpoBaHHas neub, paboTatolias Ha
pTVdMLP p LU' 160 n.d. n.d.
APEBECHbIX TOMIMBHBIX rPpaHynax
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Meub, paboTarollas Ha ApeBeCcHbIX TOMAMBHbIX 11-20
rpaHynax, ¢ npovssoauTensHocTbio 4,8 KBT (C n.d. n.d. CBOAHOE
BbICOKOW HarpysKoi) 15
Meyb, paboTatoLas Ha ApPeBeCHbIX TOMINBHbIX 32-81
rpaHynax, ¢ npovsBoAuTensHocTbio 4,8 KBT (C n.d. n.d. CBOAHOE
HW3KO Harpyskoii 2,3 kBT) 51
[lpoBsiHasi Meyb C eCcTecTBeHHOW TArowW, ¢ 37.350
npousBoauTeNnbHocTblO 9  KBT, TOmAMBO -
6epesoBasi, COCHOBA eBecuHa eBecuHa nd. n.d. ceoanoe

Bas HOBaA JApeBecnH ApeBecnH

Boman et al,, 2005 pesosas, P e 160
XBOWHbIX AepeBbeB
Meyb, paboTatoLas Ha APEBECHbIX TOMANBHbIX 15-17:
rpaHynax, C npov3BoAuTeNbHOCTEIO 4-9,5 KBT; !

n.d. n.d. CBOAHOE
TOM/AMBO - COCHOBas JpeBecuHa, ApeBecvHa 16
XBOVHbIX jlepeBbeB (C BbICOKOM Harpy3Kkoit)
Meyb, paboTatoLas Ha ApPeBEeCHbIX TOMANBHbIX 21-43
rpaHynax, ¢ nNponsBoOAUTENLHOCTLIO 4 - 9,5 KBT;
parynax, P A ! ' n.d. n.d. cBOAHOE
TOMAMBO - COCHOBas JpeBecnHa, ApeBecvHa 24
XBOVHbIX jepeBbeB (C HWU3KOM Harpyskoi 30%)
Koten, paboTatowmini  Ha  6uomacce, ¢
BYXCTYMeHYaTon  TOMOYHON  KamepoW, ¢
Asyxcry P n.d. n.d. 34
npousBoauTeNnbHocTelo 95 kBT, TomamBo -
/peBecHble NoneHbA
Krucki et al., 2006 @
Koten, paboTtalowmin  Ha  6uomacce, ¢
JABYXCTyreHuYaToli  TOMOYHOW  Kamepowr, ¢ d d 13
n.d. n.d.

NnponsBoANTENbHOCTBIO 22 KBT, Tomnmeo -
/\peBecHble NoneHbA

. Meyb 06bIYHOrO TUMA C NPOU3BOANTENBHOCTHIO

Kubica, 2004/1 P n.d. n.d. 1610
5 kBT
KoTnbl/Tonkn, pa6oTatowme Ha eBeCHbIX

P ”* Ap n.d. n.d. 20-60
TONNNBHbIX rpaHynax

Kubica, 2004/2
KamepHbIi  KoTen (3amosiHAeMblli  BPYUHYH),

P ¢ pysryi) | g, nd. | 70-175
TOMAMBO - ApeBecHble NOoJeHbs
Koten, ¢ HwkHel nogadel, TOMNAMBO -

A n.d. nd. 116

/peBecHble NoneHbA
KoTen, C HuxHeli nogadveld, TONMAMBO -

' A ! n.d. n.d. 39
ZpeBecHble 6pukeTsbl

Kubica et al., 2005/1 ABTOMaTUUECKW HaMONHAEMbI KOTen — Torka ¢
npoussoaguTensHocteto 30 kBT, TomameBO - n.d. n.d. 6
JpeBecHble TOMANBHbIE FPaHy bl
ABTOMaTVYeCKM HamMoNHAEMbIV YroNbHbIN KoTen,

y n.d. n.d. 60
TOM/AMBO - ApeBecHas Liena
9-698 10-713 | 17-4000
. BbITOBbIE/NPOMbILLNEHHbIE/UHCTUTYLMOHA bHbI

Kubica et al., 2005/3 / CBOJHOE | CBOAHOE | CBOAHOE

e
450 490 520
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9-170 60-214 20-500
KoTnbl > 1TMBT < 50 MBT CBOZHOe | cBOgHOE | CBOAHOE
80 80 100
MNpombiwneHHas cTeaTuToBas neyb, | 6-163
Hedberg et al., 20022 Mcnosb3ytoLlas B KayecTse Tonavea 6epesosble | CBOAHOE n.d. n.d.
rnoseHbsa 81
Koten st OMOB,  COBpPEMEHHbI, ¢
Johansson et al, 2006 A A P n.d. n.d. 26-450
aKKyMyNSITOPHbIM 6a4KOM
Johansson et al, 2006 KoTten agns 4omoB, 06bI4HOro TMNa n.d. n.d. 73-260
Koten ns OMOB,  COBpPEMEeHHbIi, ¢
Johansson et al, 2004 a A A P n.d. n.d. 23-89
aKKyMYNSATOPHBIM 63a4KOM
Johansson et al, 2004 a KoTen ans AOMOB, 06bIYHOTO TWMNa n.d. n.d. 87-2 200
Johansson et al, 2006 KoTen gns AOMOB, 06bIYHOIO TWMNa n.d. n.d. 73-260
Tonkw/KoTnbl, paboTatolive Ha eBeCHbIX
Johansson et al, 2004 a B LU' AP n.d. n.d. 12-65
TONNNBHBIX rPaHynax
OBSiHble Meun, WCMonb3ylllye B KadecTse
Ap yrou 909 n.d. 100
TOMAMBa NONeHbs
CayHa 1909 n.d. 200
Tonku, paboTatoLime Ha ApeBeCHbIX TOMANBHBIX
P u Ap 709 n.d. n.d.
rpaHynax
Tonkw, paboTatoLime Ha ApeBeCHbIX TOMANBHbIX
P ”* AP 259 nd. 35
rpaHynax
Koten, paboTatoLmin Ha ApeBecHo
Lierne/apeBecHbIX  TOMIMBHbLIX  rpaHynax ¢ 158 n.d. 20
npovssoguTensHocTbio 30-50 kBT
KoTen, pa6oTatolmin Ha eBeCcHOl Liene ¢
P ”* Ap ”4 109 n.d. 20
npov3BoAnTensHOCTLI0 30-50 KBT
Ohlstrém, 2005 Koten npoussogutensHocteto  30-50 kBT,
paboTatoLmii  Ha  ApeBeCcHbIX  TOMINBHbIX 109 n.d. 15
rpaHynax
MexaHuueckass Tomka ©, paboTatowjas Ha
JpeBecHol Lene/ApeBecHbIX TOMANBHBIX 209 n.d. 40
rpaHynax c Npon3BoAnTeNbHOCTLIO 50-500 KBT
MexaHuueckas Tonka ©, pa6oTatowas Ha
[\pEBECHOIA LUEeMne C MPOM3BOAUTENBHOCTLIO 30- 309 n.d. 50
500 kBT
MexaHudyeckasi  Tomka,  pa6oTawolas  Ha
JipeBecHbIX TOMMBHbIX rpaHynax C 109 n.d. 20
npovssognTensHocTbio 50-500 kBT
KoTen ¢ pelueTkol, paboTatoLmii Ha ApeBecHO
p p LU Ap! 20-559

Liene, C NPOU3BOANTENBHOCTLIO 5-20 MBT
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Koten kunswero cnosi, pabotalwmii  Ha
J\PEBECHOIA Luiene, C NPoun3BoAMTENbHOCTBIO 20- | 2-207
100 MBT
KoTen ¢ pelueTkoli, paboTatolwuii Ha ApeBecHOM 3.10
Lene, C NPON3BOANTEIBHOCTLIO 20-100 MBT 7
KoTen ¢ pelueTkol, paboTatowuii Ha ApeBecHO 39 d 10
n.d.
Liene, C Nnpon3BognTensHoCTbI0 10 MBT
[lpoBsiHasi Meuyb, WCMONb3ylOLWas B KayecTse
Paulrud et al. 2006. P y n.d. nd. | 22-181
TonamBa NOJieHbA
Meuyb, paboTatoLas Ha TONAMBHBIX FpaHynax 30-55 30-58 n.d.
Johansson et al, 2004b T
onka/koten aboTatlolime Ha  ApeBecHbIX
- P P 10-60 | 10-75 n.d.
TOMAMBHbIX FPaHynax
Glasius et al, 2005 [lpoBsiHas neyb n.d. n.d. 200-5 500
Schauer et. al., 2001 OTKpPbITbIA KaMUH 330-630 n.d. n.d.
Purvis et. al., 2000 OTKPbLITLIA KaMUH n.d. n.d. 170-780
C ABMXYLLECA KONOCHUKOBOU peLleTKoin ¢
MPON3BOANTENLHOCTLIO 1,5 MBT, C
pousBoA 3668 nd.
1Crob30BaHNeM B KkayecTBe  TonavBa
[peBeCHbIX OMUNOK, C HN3KOM Harpyskon
C  ABWXYLLENCS KONOCHUKOBOW peLueTkon, ¢
NPOV3BOANTENBHOCTLIO 1.5 MBT, C
P A 2868 n.d.
1Crob30BaHNeM B KkayecTBe  TonavBa
ZpeBeCHbIX OMUNOK, CO CpeAHeli Harpy3kown
C  ABWXYLLENCS KOMOCHUKOBOW peLueTkon, ¢
MPON3BOANTENILHOCTLIO 1,5 MBT, C
P A 2568) n.d. n.d.
nCnosib30BaHNEM B KayecTBe Tonamea
JpeBecHbIX ONUNOK, C BbICOKOKN Harpyskou
C  [BUXYLLENCA KOMOCHUKOBOW peLueTkoi ¢
. . NPoOnN3BOANTENLHOCTBIO 1,5 MBT, [«
Wierzbicka, 2005 P ' ' 2068 n.d. n.d.
1Cnonb3oBaHeM B KayecTBe  ToOM/ivBa
[peBecHbIX rpaHy, C HU3KOW Harpyskoi
C  [BUXYLLENCA KOMOCHMKOBOW peLueTKoi ¢
Npon3BOANTENLHOCTBIO 1,5 MBT, C
P ' ' 1969 n.d. n.d.
1Cnonb3oBaHeM B KayecTBe  TOM/IMBa
[peBecHbIX rpaHyn, Co CpejHei Harpyskoi
C  ABMXYLLECA KONOCHUKOBOV peLleTKoin ¢
NPOnN3BOANTENBHOCTBIO 1 MBT, C
P 67659 | nd. nd.
MCNosb30BaHeM B  KayecTBe  Ton/AMBa
NecoceyHbIX OTXOA0B, CO CpeAHeli Harpy3Kkol
C ABMXYLLECA KONOCHUKOBOUM peLleTKoin ¢
MPON3BOANTENLHOCTLIO 1 MBT, C
P A 5768 n.d. n.d.
MCrob30BaHNeM B KkayecTBe  TonavBa
NlecoceyHbIX OTXOAOB, C BbICOKOMN Harpyskon
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NcTouHnK Tvin yCTaHOBKN TY2s TY40 OKBY

C  [BUXYLLENCA KONOCHUKOBOW peLueTKoi ¢
NPOV3BOANTENBHOCTLIO 6 MBT, C
MCnosb30BaHeM B KayectBe  TOMAMBa
NlecoceyHbIX OTXOA0B, C BbICOKOM HarpysKom

4368 n.d. n.d.

C  [BUXYLLENCA KOMOCHMKOBOW peLueTKoi ¢
NpOV3BOANTENBHOCTLIO 12 MBT, C
MCMoNb3oBaHMeM B kayecTBe  TorniuBsa
NecoceyHbIX OTXOAOB, C BbICOKOM Harpy3Koi

Strand. et al, 2004 7758 n.d. n.d.

C ABMXYLLECA KONOCHUKOBOV peLleTkoin ¢
NPOV3BOANTENBHOCTBIO 0,9 MBT, C
1Cronb30BaHNeM B KayecTBe  Tom/aMBa

1068 n.d. n.d.

JAPEBECHBIX FPaHy/, C HN3KOI Harpy3Kkomn

lpumeyaHus:

1. Kak npusodumcsa y Klimont u dpyaux, 20022.

2. UcxodHele nepgoHayansHele OaHHble 8 pyHmax/m unu 2/ke npednonazanock Ucnoa6308ame 015 NOBMOPHO20
pacyema ed. Hu 16 [/xd/m.

3. [lepsoHayabHbIE KO3PPUYLEHMbI pacCHUMbIBAOMCS Ha ba3e gbidenseMoli mennogoll eduHUYbI,
npeobpasoeaHue He NPou3800UNOCh.

4. [aHHble no KpynHOMACWMAbHOMY CHUAHUK NPUBOOSMCA AUWb 8 Kayecmeae UAnKcmpayuu.

5. ObecnsinueaHue c NOMOWbIO YUKAOHHO20 cenapamopa.

6. ObecnsinueaHue C NOMOWbIO PuUALMPYIOWe20 cenapamopa.

7. T4 cocmasnsom, 8 ocHogHoM, 0,1 - 0,3 MkM. O6bI4HO 60/1€€e, Yem 80% ecex yacmuy no pasmepy 60aswe 1 MKM.
CpedHss kpynHocms 06bl4HO cocmaensem okono 0,1 MkM (50 HM - 200 HMm).

8. U3mepsemcs kak TH1.

9. n.d. — Hem OaHHbIX.
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MpunoxeHne B PacueTt koadhcpumumeHToB BbLIOPOCOB
M3 KOHUEeHTpauumn

B.1 CmaHdapmu3sayusa KoHyeHmpayuii e 8bI6pocax, C8A3AHHbLIX CO
COKu2aHUEM

EXxerogHble BbIGPOCHI, MHTEHCUMBHOCTb BbIGPOCOB W NMpejenbHO AOMNYCTVMble 3HAaYeHUs BbI6pOCoB
06bIYHO BbLIPAXATCA B eAVHMLAX MacChl 3arpasHuTens (Hanpumep, T/rog”’, kr/dac’!, mr/m3).
O6paTnTe BHYMaHMeE, YTO MacCcoBasi KOHLEHTPaLMs He MMeeT CMbICNa, MoKa He 3ajaHbl 06beMHble
yCnoBust — 06bIYHO ANA MPOLECCOB FOPeHUst K 3TUM YCI0BUAM OTHOCUTCS 06beM Cyxoro BO3Ayxa
npyv HopMmanbHbix ycnosusx (0 °C, 101,3 kMa) M cTaHZAPTHON KOHUEHTpauuu kucnopoga. [ns
ropeHvNs Tom/avBa TeopeTuyeckn TpebyeTcd MUHUMaNbHOe (CTeXMOMEeTpUYeckoe) KONn4ecTBo
BO3jyxa. Ha npakTuke Ans pexuma ropeHus Tpebyetcs Bo3jyxa 60/blue, Yem MpesycMOTpPeHo
cTexviomeTpuyeckumn ycnosmamu. CogepxxaHune KUCnopoja B O0TpaboTaBLUMX rasax OT YCTaHOBKM
OKUraHnsa SBNSieTCs nokasaTenemM o6bemMa U3bbITOYHOro BO3AyXa, MOAAOLLEerocsi B CUCTEMY FOPEHUS.
MprBegeHVe K CTaHAAPTHOMY COAEPXaHMIO KUCNOPOAa AaeT BO3MOXHOCTb CPaBHUBATL pas/ivyHble
TEXHONMOMMW, MOCKONIbKY 3TO YCTpaHseT BAWsSiHME pa3baBneHus (MM KOHLEHTPUPOBaHWA) npwu
Pa3sNNYHbIX YPOBHAX MpeBbllUeHWA BO34yxa/MocTynatoLiero BO3Ayxa Ha  KOHLeHTpauuio
3arpsisHstoLLero BeLLecTsa.

O6bIYHO NCNONBL3YT cheayroline KoHUeHTpauun Kncaopoda Ana HOPpMUpoBaHA Bbl6pOCOBZ

e KOT/bI, paboTatoLme Ha XnAKOM Tonamee nnm rase — 3 % Oz

e KOT/bI, paboTatoLyme Ha TBepAoM Tonamese — 6, 7 % Oz

e KOT/bI, paboTatoLe Ha gpeBecuHe — 6, 10, 11 nan 13 % O2

e MycopockuraHve — 11 % O3

e rasoBble Typ6uHbl — 15 % O2

e CTaumoHapHsble gsuratenn — 5, 15 % Oz

o cywmnkm — 17 % O3

[pyrvie cTaHAapTU30BaHHbIE KOHLEHTPaLUMK K1Mcaopogaa, Brkatoyas 0 % Oz , 06bIYHO MCMONb3yeTcst

npy  UCMbITAHWSAX KOMMYHa/bHbIX [a30BblX YCTaHOBOK. KOHLEHTpaumuuv MOXHO MPUBOAUTL K
CTaHAAPTHBIM BeIMUYMHAM C MOMOLLIbIO ABYOKMUCU YTepoAa (XOTs 3TO U UCMO/b3YyeTcst O4eHb PeAKo).

O6bIYHO AaHHbIE MO KOHLEHTpaLmMaM BbIGPOCOB MPOBOASATCA Kak MaccoBble KOHLIEHTpauMn npu
3aJlaHHOM coZiepXaHunn kncnopoga. OgHako Korga AaHHble Mo BbI6pocam MPUBOASATCS B MHOM BUAE,
ciegyowme ypaBHeHUst MOTyT MOMOYb M0/1b30BaTeNo B MNpUBeAeHUN AaHHbIX K 6onee yA06HOMY
BUAY.

HekoTopble 3arpssHsioLlme BellecTBa 6biAV U3MepPeHbl U MPUBOAATCA ANS BAAXHLIX YCIOBUA, ©

MOXeT I'IOTp€6OBaTbCFI nx npveejeHne K ycaiosumam CyXOI7I cpedbl.

[X]d = [Xlw. 100
(100-[H207])
rae:

[Xlw N3MepeHHast KOHLeHTPaumsa Ana BNaxHOro oTpaboTaBLUEro rasa (MUIIMOHHas J0Ns, Mr/m3,
% (no o6bemy));
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[XId V3MepeHHast KOHLIEHTpaLMsa 415 Cyxoro oTpaboTasLuero rasa (Te xe eAuHWLbI, YTO U ANS
BNAXHOr0);

[H20] saBnseTca cofepkaHvem Bnarv B oTpaboTaBlLeM rase B BUAe 06beMHOro % Anst BAaXHbIX
yCAOBUIA.

MHorune 3arpsasHqaowme BewectBa M3MepAaoTed B Buae 06BbEMHbIX (MOﬂFIprIX) KOHLLeHTpaLI,VIVI.
ﬂpl/lBeAeHl/Ie K MaccoBo KOHUeHTpauun npegnonaraet np|/|6n|/|>KeH|/|e naeanbHOro rasa u
I'IO,CI,pO6HO OMUNCaHO HKXe:

Xm = Xla MW
224
rae:
[X]d N3MepeHHas KOHLUEeHTpauust B ppm (MWUAIMOHHAA AONs) Mo obbeMy ANs Cyxoro

oTpaboTaBLUero rasa;
[XIm M3MepeHHast KOHLeHTpaLwst B Mr/m3 no o6bemy 4151 Cyxoro oTpaboTaBsLUero rasa;

MW OTHOCWTENIbHAsi MaccoBasi KOHLEHTpauWs 3arps3HstoLLEro BelyecTBa (Hanpumep, 64 ans
SO2);

22.4 06beM, KOTOpbI 3aHUMAET 1 KUIOMONb naeansHoro rasa npu 0 °C, 101,3 kMa (M3).

Obpatute BHUMaHWe, 4YTo KoHUeHTpauusa NOx B BbIbpoce 1 ko3$pduLMeHTbI BbIbpoca 3a4at0Tcs B
TepmuHax NO2. OTcroga noslyyaeTcs, YTo OTHOCUTE/IbHasi MOJIEKYIApHAsa Macca, UCnonb3yemas Ans
NOx , paBHa 46. KoHueHTpauusa JTOC B Bblbpoce 4acTo 3ajaetcs B TepMmuHax yrnepoga. OTcoga
OTHOCUTENbHAs MOMIeKyNApHas macca, ucnonbsyemas ana JIOC, pasHa 12, HO 3TO NOMOXeHVE B
AanbHelwem 6yseT 4acTo nepecMaTpusaTbCca MpW  UCMONBL30BaHUWM  KaiMbpOBOYHOrO rasa
(Hanpumep, MBT ans KOHLEeHTpaLuuiA, n3MepeHHbIX kak nponaH CsHs, ‘akBuBaneHToM' bygeT 3 x 12 =
36).

MpviBeseHMe K CTaHAAPTHOM KOHUeHTpauun Oz 3aAaeTcs cneAyroLM COOTHOLLEHMEM:

[X]ref = [X]m. 20.9- Oz]ref)
(20.9-[02]m)
rae:

[Xlref ~ SIBNSIETCH MpUBEAEHHOW KOHLEHTpauMel 3arpsasHsitollero BellecTBa MNpuw CTaHAAPTHOM
cogepxaHum Oz;

[XIm N3MepeHHast KOHLUEHTpaLUWs B MIr/M> A/1s Cyxoro oTpaboTaBLLEro rasa;
[O2]lm  wm3MepeHHas KoHUeHTpaums Oz B % A9 Cyxoro BO3Ayxa;
[O2lref CTaHAAPTHas KoHUeHTpaumsa Oz B % Ana cyxoro Bo3gyxa (Hanpumep, 3, 6 nnm 15 %).

ITOT pacyeT MOAXOAUT, eCN KOHLeHTpaLMn 3arpssHsitolero Bellectea v Oz M3MepeHbl B CyXOM
BO3JyXe.

B.2 PacueT k03¢ pULMEHTOB BbIGPOCOB

Koa¢poduumeHT BbIGPOCOB xapakTepusyeT 3arpsis3HeHVe BeLiecTBOM OT  TeXHONOrm4eckon
AeATenbHOCTU. [ns NpoLeccoB OKUraHus KodpduumeHTbl BbIGPOCOB O6bIYHO OMMUCLIBAOTCA Kak
Macca 3arpsisHstoLLEero BeLecTBa, BbIbpackbiBaEMOro Npu OKUraHny eMHUYHON Maccbl TONaMBa.
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KoadpdpurumeHT BbIBPOCOB MOXHO pacciMTaTb PasiMUHbIMK CMOCO6aMK; B NMPUMEHSEMOM MOoAXose
NCMONb3yeTcs MpuUBeAeHHas KOHLEHTPaLuWa 3arpssHsIoWero BelecTsa B Bblbpoce U yAeNnbHbIN
TeopeTnyeckuii (CTexnmomeTpuyecknii) obbem oTpaboTaBLLEro rasa Ans WCNosb3yemoro Tonavea.
ITOT NOAXOA UCK/IHOYAET HEOBXOANMOCTL N3MEPEHNS Pacxoaa 0TpaboTaBLUIero rasa, KoTopoe Morio
6bl VIMeTb BbICOKYIO CTereHb HeornpejeneHHOCTU U He MOrno 6biTb MPMMEHEHO Ha MHOrMX
YCTaHOBKaX A1t OKUraHWS.

B 3Tom nogxoge HeOGXO,qI/IMO 3HaTb UCNonb3yemoe ToNAMBO, KOHLEHTPauuo BpeaHOoro sellecrea 1
cojepxKaHuve Kkncnopoga.

AHann3 TOM/IMBA, €CAN ero MOXHO MpPOBecT, AaeT BO3MOXHOCTb PaccuMTaTb YAENbHbIA 06bem
oTpaboTaBLUero rasa u3 3/jeMeHTHOro aHanmsa. OgHako meToa-19 AreHtctBa CLUA no 3awute
oKpyXatolLieil cpeAbl faeT o6bembl OTpaboTaBLUEro rasa Afsi A6oro LUMPOKO WCMO/b3yeMoro
Tonavea. [ins Apyroro TomnavBa (Hampumep, reHepaTOpHbIX ras3os, 6uorasa, HeoYMLEHHOro
NPVPOAHOro rasa Wau raso., Nojyyaembix Npu NepepaboTke O0TXOA0B) PEKOMEHAYETCS NMPOBOAUTL
aHanv3 Ans MMHUMU3aLUMN BO3MOXHbIX HeomnpeaeneHHocTel.

Cnoco6 aHanvsa TOMAMBa: aHanM3 TOMAMBA W pacyeTbl MO PEXWUMY FOPeHWs UCMONb3YTCA ANS
onpegeneHns CTeXxMomMeTpu4eckoro TpeboBaHMs K 06beMy BO3JyXa U Cyxoro oTpaboTaBsluero rasa
Ha eAVHVLY Maccbl Tonavea. O6paTvTe BHMaHWe Ha TO, UTO BaXHO 3HaTb YC/0BUA NpoBejeHs
aHanv3a, faHHble KOTOPOro MOryT 6biTk OMy6/IMKOBaHbl, OCOBEHHO A/ TBEPAOrO TOMMBa. PacyeTsl
npeanonaratoT UCMoNb3oBaHWe MPUBAXKEHWUS MAeanbHoro rasa. O6beM cyxoro oTpaboTaBLUero
rasa paccymTbiBaeTCcs ANS CTaHAAPTHOW KOHUeHTpaumn O2, NCnoNb30BaHHOW AN HOPMUPOBaHUA
KOHLIeHTpaumn BbIGPOCOB 3arpsisHstollero BelectBa. KoapduumeHT BbIGPOCOB 3arpsisHsAOLLLEro
BellecTBa (EF) MOXeT 6bITb paccumTaH yMHOXeHMEM NpuBeAeHHOM KOHLEHTPaLun 3arpasHstoLLero
BeLLecTBa Ha 06beM Cyxoro oTpaboTaBLLEro rasa fnpu Toli Xxe camoin NpuBeAEeHHON KOHLeHTpaLuum
Kncnopoga.

B obLueM ciydae o6bembl OTpaboTaBLLEro ras, MPOV3BeAEHHOro B pesynbTaTe OKUraHUs TOMAMBA,
MOXHO paccumTaTh B COOTBETCTBUM CO CNeAYHOLLIMMUN COOTHOLLEHWSAMM.

CxHy  + (X+(Y/4)02 = X CO2 + (Y/2) H20

O6paTtTe BHMMaHME, YTO HEKOTOpas YacTb KUCIOPOAA MOXET 6biTb MonyyeHa W3 Tonamea. Ans
ropeHus B BO3Ayxe KaxX/Ablli KybU4eckunii MeTp KUCNopoAa CBsi3aH B OTHoLLeHuM (79,1/20,9) c a3oToMm.

O6bem cyxoro oTpaboTaBLUEro rasa npu crexvomerpuyeckmx ycnosusax (DFGVsc) B pacueTe Ha
eAVHMLY Maccbl TOMAMBa (UM obbeMa B Clyyae razoobpasHbiX TOMIMB) MOXHO paccyuTaTh, U
Nno3ToMy 06beM Cyxoro oTpaboTaBLLEro rasa A/1s yCi0BuiA, NprBeAeHHbIX K HOPMabHbLIM YCI0BUSM
(DFGVref) pana  Tpebyemoro CTaHAAPTHOrO COAEPXaHWSt KUCIOPOAA, MOXHO MOAYYATb U3
COOTHOLLIEHNS:

DFGVrer = DFGVsc . (20.9/(20.9-[O2ref]))

KoadpurupmeHT BbIGPOCOB 3arpssHstowiero BeljectBa (EF) MOXeT 6biTb paccuMTaH YMHOXEHVEM
NpYBEAEHHOW KOHLEHTPALMM 3arpsisHsOLLEro BellecTBa Ha 06beM Cyxoro oTpaboTaBLUero rasa
Npu ToV Xe camoii NpUBeAeHHOW KOHLeHTpaumm kuciopoga. Hanpumep, npu 15 % kucnopoga:

EF = [X]15% . DFGV1s

KoadpdumumeHTbl BbIGPOCOB NMPUBOAATCS B Pa3ANYHBIX BUAAX, Y BCE OHW 0BbIYHO NepecUnTLIBAOTCS,
NCMonb3ys Gpusmyeckne nin Apyrue cBolicTea Tonavea.

Hanpumep, Ko3pduumeHT Bbibpoca Temnna (Tak, Kak 3TO JenaeTca B PykoBOACTBE) MOXET ObiTb
nosnyyeH ageneHvieM ko3ddurLmMeHTa BbI6POCa, pacCuMTaHHbIM BbILLE, HA TEMIOTY CrOPaHWs TOMVBa.
B PyKoBOACTBe 3TO COOTBeTCTBYeT Hu3Lwein CV Tonnmea.
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EFthermal = EF

rae:

EFthermal 1BNSI€TCA KO3GULMEHTOM TeMN0BOro BblIOpPOCa, BbIPaXeHHOro B eAMHNLAX, MOAXOAALLMNX
AN nonb3oBaTens (Hanpumep, B r/FAx";

CV siBnseTcs HU3LLe TennoTol CropaHns ToMvMBa B COOTBETCTBYHOLLMX eANHNLAX, MOAXOAALLNX ANS
Ko3dPpuLmeHTa BblbpOCa.

MeTog 19: USEPA Np1BOAUT CTexnomMeTpryecknii 06bemM Cyxoro oTpaboTaBLUero rasa A1 XUAKoro
Tonnuea. JaHHble USEPA MOXHO HaiTn B MeToge 19 USEPA (CBoa ®epepanbHbix HopMaTUBHbIX
AktoB CLUA, Pasgen 40, Yactb 60, TMpunoxeHwue A). JaHHble USEPA no koa¢pduumeHty F
npejcTaBneHbl Kak 06beM Ccyxoro otTpaboTaBLuero rasa npu 20 °C, cBS3aHHOro C BbICLLEN TEMNIOTON
cropaHusa Tonamea. Yconosusa USEPA He coBmagatoT € MCMonb3yeMbiMy B PyKOBOACTBe (Ha OCHOBe
HU3LUeN TennoTbl CropaHns) AN KOHLEHTpaLMn B Belbpoce, 06bIYHO NpuBoAMMas B EBpone (cyxol
ras npu H.y. — 0°C, 101,3 kMMa), n, Kak cNeAcTBMe, 3TV JaHHble TPeBYOT HEKOTOPbIX NPeobpasoBaHuUii.
Mpwn pacyeTax UCNonb3yeTca NPUGAMKEHNE NAeanbHOro rasa.

MeTog USEPA onvcaH Ha calite www.epa.gov/ttn/emc/methods/method19.html , a ko3dpduumeHTbI F
NPUBOAATCH Aanee.

Ta6nuua B 1 KO3IPDULMEHTDI F A1 PA3/INYHbBIX TUNOB TOM/IMBA'

Tun Tonnunea Fa Fu Fe

dscm/) dscf/10° Btu| wscm/) |wscf/10° Btu scm/) scf/10° Btu
Yronb
AHTpauuT? 2.71x107 10,1700 2.83x107 10,540 0.530x107 1,970
BUTYMWUHO3HBIV | 2.63x107 9,780 2.86x107 10,640 0.484x107 1,800
yronb?
Nnrunt 2.65x107 9,860 2.21x107 11,950 0.513x107 1,910
Hedtb? 2.47x107 9,190 2.77x107 10,320 0.383x107 1,420
ras
MpupogHsbIii 2.34x107 8,710 2.85x107 10,610 0.287x107 1,040
MponaH 2.34x107 8,710 2.74x107 10,200 0.321x107 1,190
BytaH 2.34x107 8,710 2.79x107 10,390 0.337x107 1,250
[JpeBecnHa 2.48x107 9,240 - - 0.492x107 1,830
[llpeBecHas 2.58x107 9,600 -- -- 0.516x107 1,920
Kopa
MyHuumnansH | 2.57x107 9,570 - - 0.488x107 1,820
ble 0TXOAbl
Teepable -
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‘ OTXO4b! | ‘ ‘

" Onpedenstomes @ cmaHOapmHeix ycnogusx: 20°C (68°F) u 760 mm pm.cm. (29.92 8 pm.cm.)
2 Knaccuguyupyromes coenacHo ASTM D 388.

3 HeouunwieHHas H6¢Tb, 0oCTaTKn Heq)Tel'lpOAyKTOB nan ANCTUNNATHOE TONANBO.

Mcnonb3ytoTcst koapduumeHTbl Fd — OHWM NpeACTaBAslOT CTexnmomeTpuyeckunii o6bem Cyxoro
OTpaboTaBLUero rasa B pacyeTe Ha eAuHWLy noTpebnsemon sHeprun. KospoduumeHtsl Fw 1 Fe
NPeACTaBNSIOT 06beM BNAXHOro oTpaboTasLLero rasa 1 o6bem CO2 COOTBETCTBEHHO.

Mpexae Bcero, nepecunTbiBaeTci 06beM Cyxoro oTpaboTaswero rasa USEPA npu
CTEXVIOMETPUYECKMX YCOBUSIX, 4TOBbI MONy4nTb o6bbeM oTpaboTaBllero rasa (DFGVrer) ans
Tpebyemoro coepxaHunsa KUcnopoaa npu H.y. 1 Ana HU3LWei noTpebnsaemoit sHeprum.

Fd' = Fd.(273/293). ((CVesicw)/CVuuzw))
3pech:

e Fd - cTexnomeTpuyeckmnii 06bem Cyxoro oTpaboTaBLUero rasa npu H.y. B pacyeTe Ha eAvHULY
ynCTOl NoTpebnsiemoli sHeprum - M3/4x!

e Fd - k03dpuumeHT USEPA (20 °C 1 BbiCLLas noTpebasemas sHeprus)
e 273/293 - o6beMHasi nonpaska — OTHOLLEHVe TeMnepaTyp B KefbBMHaX

Ob6paTtnTe BHUMaHWe, YTO NPU 3TOM HYXHO 3HaTb OTHOLLEHWE BbICLLE TeNNOTbl CropaHns Tonamea
K Hu3wel. [MokasaTeNbHble OTHOLUEHWS, MPUBEAEHHbIE HUXE, OCHOBBLIBAOTCH Ha AaHHbIX
BenvkobputaHum (DUKES 2007).

Ta6nuua B 2 OTHOLIEHUS BbICLUEN U HU3LLEW TensoTbl CropaHus

Tonnueo OTHoLweHue
Yronb ans | 1,05
3N1eKTPOCTaHLMK
MpombilneHHbIn | 1,05

yronb

[lpeBecrHa 1,08

HFO 1,05

[asoiin 1,05

MpupogHbIv ras 1,11

Tenepb MOXHO paccumTaTb 06beM Cyxoro OoTpaboTaBLUEro rasa Mnpy CTaHAapPTHOM COAEPXaHUM
Krcnopoga:

Faref = Fd' . (20.9/(20.9-[Ozrer]))

KoadpduumeHT BbIGPOCOB 3arpssHatoLLero sellecTsa (EFthermal) MOXeET 6bITb paccumTaH YMHOXeHVEM
npuvBeAeHHON KOHLEHTPaLMn 3arpsa3HAloLLEero Belectsa Ha obbem Cyxoro oTpaboTaBluero rasa
Npw TOM Xe caMoli MprBeAEeHHON KOHLeHTpaummy kncnopoga. Hanpumep, npu 15 % kncnopogaa:

EFthermal = [XI1s% . Fdis%

KoapodunumeHTbl BbIOGPOCOB  BbIPAXatoTCs  Pas3IMYHbIMKA - CMocobamu, U BCe OHU  OObIYHO
nepecynTbIBatOTCA, UCMOMb3Ys U3MYeckre NN Apyrie CBOCTBA TOMMBaA.
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Hanpumep, Ko3pdMLMeHTbl BbIGPOCA Macchbl MOXHO MOyUYNTb YMHOXEHVEeM KodbduLmeHTa
TennoBOro BbI6pOCa, PacCUMTaHHOTO BbILLE, HA HW3LLYIO TEMI0TY CropaHus TOMnBa.

EF = EFthermal. CV
rae:

o EFrenn - KO3PULUMEHT TENNOBOrO BLIOPOCA, BbIPAXEHHLIN B €AVHNLAX, KOTOPbIE MOAXOAAT ANS
nonb3oBatens (Hanpumep, r/IFAx";

e CV - HM3LWas TemnnoTa CropaHus TOM/MBA B MOAXOAALLVX eAVHMLAX, KOTOpble MOAXOAAT K
eAnHMUaM KoaddurLmeHTa BbibpOCa.

PUCYHKM C NpyMepamu A1 KOPpensuum KoHLeHTpauuii Beibpoca ¢ koadouumeHTamm Boibpoca 13
mMeToaa 19 USEPA meTog 19; koadpduumeHTsl F nprBeaeHbl Ha puc. B1 1 B2 Huxe.
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KoadbdpmumeHTsl BoIGpocos u KoHueHTpaummu

1000

— Yronk (6% O2)
—_ o
500 (6% 02)
Tonnwuso, ras (3% 02)
— Tonnueo, ra3 (15% 02)

KoadduumenT BbibGpocos, r/Mx (Y1cTbIn)

0 T T T T T T T T T
0 100 200 300 400 500 600 700 800 900 1000
KoHueHTpauus BbiGpoca, Mr/m3 cyxoi B cT.ycnosusx (0'C, 101.3 KMa) npu cT.coaepxanun 02

PucyHok B1 Koa¢dpuumeHTbl BbiGpoca — Bbl6paHHble TOM/MBa W CTaHAapTU3MpPOBaHHbIe
KOHLeHTpauu1u Ao 1 000 mr/m3
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— Yrons (6% 02)

100 — [pesecuria (6% 02)
Tonnmso, ra3 (3% 02)

— Tonnuso, ras (15% 02)

80

60

KoachchnumeHTu1 BbIBpOCOB, r/T XK (YMCTLIH)

40

20

0 20 40 60 80 100 120 140 160 180 200
KoHUeHTPauuu BuI6POCOB, M/M3 cyxue B CT.ycnosusx STP (0'C, 101.3 Kila) npu cT.conepxanmm O2

PucyHok B2.  Ko3a¢pdpuumeHTbl Bbi6Gpoca — BbiGpaHHble TOM/IMBA U CTaHAapTU3MpPOBaHHbIe
KOHLieHTpaunu Ao 200 mr/m3
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MpunoxeHnune C KoaccuumeHTol BbIOpPOCOB,
CBsi3aHHble c npeaesnbHbIMU
BefiIv4MHamMm BbiOpocoB B

BbIOpaHHbIX CTpaHax

Ta6nuua C1.1

Hopmbl BbiGpocoB NOX cornacHo Eurodesign ans KoTnoB MOLHOCTbIO

<400KBT, BogoHarpeBaTeneii U 4YacTHbIX o6orpeBaTeneVi nomelieHus (ras m
Xuakoe Tonineo)

Tvn MNpeaenbHbI ypoBeHb MNpeaenbHbI ypoBeHb
TonnuEo : BbI6POCOB MI/KBT nonHas BbI6GPOCOB , I/T/K nonesHas
MOLLHOCTb MOLLHOCTb
Fasoo6pasHoe XXunpakoe Fasoo6pasHoe Xunpakoe

Kotnbl Kotnbl 56 120 17 35

Tennosoit Hacoc | BHellHee 70 120 22 35

JAE]S CKUraHve

TennoBoit Hacoc | BHyTpeHHee 240 420 74 123

JAE]" COKUraHve

BogoHarpesatesim | BogoHarpesatenv 54 120 17 35

Tennosoii Hacoc BHeluHee 70 120 22 35
CKuraHue

TennoBoii Hacoc BHyTpeHHee 240 420 74 123
oKuraHue

BHyTpeHHee BbiTOBbIE 130 130 40 38

oKuraHue

BHyTpeHHee Kommepueckue; 240 240 74 70

oKuraHue

Mpeaensl BbIGPOCOB B35Thl U3 Npasua EC 2015/1188, 2013/813 and 2013/814. MNpeobpasosaHue
MO/IHOM TeM0BOW MOLLHOCTM B MONE3HYH Ten/j0ByH MOLLHOCTb Ha OCHOBE NpeobpasoBaHWiA,

npejcTaBneHHbIX B MpunoxeHun B.

PykoBoACTBO No MHBEeHTapusauuum Bbi6pocoB 3arpsasHsaowmx sewecrs EMEN/EAOC

2016, nocnenHee o6HoBNneHue , uronb 2017 188



1.A.4.a.i, 1.A.4.b.i, 1.A.4.c.i, 1.A.5.a

Manoe cxuraHue

Ta6nuua C1.2 [MpeaenbHo AonycTUMble 3HauyeHUs BblGpocoB cornacHo Ecodesign ans
KOT/NI0B MOLLHOCTbI0 <500kBT Ha TBepaoM Tonnnee

Tun Tonnuseo mr/m3 npu 10% O, cyxom n r/T )k nonesHas TenaoBas
CTaHAAPTHLIX TeMnepaType u MOLLHOCTb
pasneHum (0°C, 101.3 kMa)
Ty co noc NOx ™ co noc NOx
(0GQ)
PyuHoii 6romacca 40 500 20 200 19.4 243 9.7 97.0
ABTOMaTUYeCKUiA 60 700 30 200 29.1 340 14.6 97.0
PyuHoii nckonaemoe 40 500 20 350 19.8 247 9.9 173
ABTOMaTUYeCKUi 60 700 30 350 29.6 346 14.8 173

OGC - OpraHuyeckunii razzobpasHsblil yrnepos

Bbibpockl TH OCHOBaHbl TONBKO Ha $WUALTPYeMOM MaTepuane. Bce npegencHo fgonycTuMble
3HayeHVsa B3ATbl 3 HopMaTtmea EC 2015/1189.

MNpeobpa3oBaHne 13  KOHUeHTpauuii ©n  ko3pdMLMEHTOB  BbLIGPOCOB  Mpegnonaraet
CTEXVIOMETPUYECKUIA yaeNbHbI 06beM AbIMOBbIX ra3oB, COCTaBAAOWMA 253 M3 / [ nonesHown
noJaun ToMaMBa Ha OCHOBe 6uomaccbl U 258 M3 / TIX nosie3Hol nogaudnm TonamBa Ha OCHOBe
4YNCTOro BUTYMMHO3HOro yras (cM. AEA Technology 2012 n MpunoxeHue B).

Ta6bnuua C1.3 [MpegenbHo AonycTMMble 3HauyeHUs Bbi6pocoB cornacHo Ecodesign ans
MecTHble o60rpeBaTenu NomMeLLeHMA Ha TBEpAOM TonanBee

Tun Tonnuseo r/kr (cyxoe mr/m3 npu 13% O, cyxom r/T Mk nonesHas TenjioBasi MOLLHOCTb

BeLLEeCcTBO) W CTAaHZAPTHbIX
TemnepaType 1
AasneHum (0°C, 101.3 kPa)

TY(iii) | TY(ii) | TY() | CO | OGC | NOx | TY(iii) | TY(ii) | T4Y({) | CO | OGC | NOx
OTKpPbITLIV | Buomacca - 6 50 2000 | 120 | 200 - 347 33.5 | 1339 | 80.3 | 134
3aKpbIThI 24 5 40 1500 | 120 | 200 139 289 26.8 | 1004 | 80.3 | 134
rpaHysbl 1.2 2.5 20 300 60 200 69 145 134 201 40.2 | 134
navTa 24 5 40 1500 | 120 | 200 139 289 26.8 | 1004 | 80.3 | 134
OTKpPbITLIV | Mckonaemoe - 6 50 | 2000 | 120 | 300 - 178 341 | 1363 | 81.8 | 204
3apbIThlil | TOMAVBO 5 5 40 1500 | 120 | 300 149 149 27.3 | 1022 | 81.8 | 204
navTa 5 5 40 1500 | 120 | 300 149 149 27.3 [ 1022 | 81.8 | 204

OGC - OpraHuyeckunii ra3006pasHblii yrnepos

MpesenbHO AONyCTMMble 3HayeHUs BblIbpocoB TY OCHOBaHbl Ha pasAnYHbIX  MeToAax,
npumeHsieMblx B EC. Bce npejeibHble HOPMbI B35iThbl 13 3aKOHOZATe IbHbIX akTtos EC 2015/1185.
MNpeobpa3oBaHne 13  KOHUeHTpauuii  ©n  Ko3pPMLMEHTOB  BbLIGPOCOB  Mpegnonaraet
CTEXVIOMETPUYECKUIA yaebHbI 06BbeM AbIMOBbIX ra3oB, cOCTaBAAOWMA 253 M3 / [K nonesHow
noZauyn TonaMBa Ha OCHOBe 6Momaccbl U 258 M3 / T/l nonesHol nogaum TonaMBa Ha OCHOBe
4YnCToro GUTYMMHO3HOro yrnsa (cM. AEA Technology 2012 v MpunoxeHne B 1 TennoTsl cropaHns B
17.3 Tk/TOHHY (cyxasi 6uomacca) 1 33.6 TAK/TOHHY (CyXoli BUTYMUHO3HBIV yronb).
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Ta6bnuua C2.1

CylecTByOLME, HOBbIE, Manble/6onblune/ ABUraTenu/ razoBble TYp6MHbI

Mpegnaraemas [upeKkTuBa MO npefenbHO AONYCTUMbIM 3HAYEHUSIM
BbI6POCOM AN CPeAHNX YCTaHOBOK CXKMUIaHUsA

Ta6nuua C 3.1 N36paHHble HaLMOHa/bHbIe NpeAesbHO AONYCTUMbIE 3HAaYeHUs BbiIGPOCOB

ANA MaJiblX YCTAaHOBOK COKUraHuUs Ha yrne

CrpaHa MowHoct | Cr. KoHueHTpaLus BbIGPOCOB, Mr.M> npu Koa¢ Tbl BLIGPOCOB, I.MApK " (UncThIli MeTog)
b Temnepatype u gasneHuu (0°C, 101.3 KMa)
0, [NOx SO, ™ co [noc [Nox SO, T co [noc
% Huskas | Buicoka | Huska [ Buicokas | Huska | Beicoka Husku | Boicoku | Husku | Beicoku | Husku | Beicokn
a a a a i i i W i i
benbrusa 0,3-5 MBT 6 300 800| 1250 1250 100 200| 250 109 290 453 453 36 721 91
Benbrus 5-20 MBT 6 300 800| 1250 1250 50 200| 200 109 290 453 453 18 72| 72
benbrusa 20-50 MBT 6 300 600| 1250 1250 50 200| 250 109 217 453 453 18 721 91
Yexusa 0,2-50 6 650 250 650 50 235 91 235 18
MBT
Yexus <50 MBT 6| 1500 800 2500 1000 50 543 290 906 362 18
DpaHuma 20-50 MBT 6 450 650| 850 2000 50 100 200f 110 163 235 308 725 18 36| 72 40
DpaHuma <4 MBT 6 550 825| 2000 150 199 299 725 54
PpaHums 4-10 MBT 6 550 825( 2000 100 199 299 725 36
DpaHuma >10 MBT 6 550 825| 2000 100 199 299 725 36
DUHAAHANA 1-50 MBT 6 275 550| 1100 1100 55 140 100 199 398 398 20 51
epmaHms <2,5 MBT 7 300 500| 350 1300 50 150 116 194 136 505 19 58
epmaHusa <5 MBT 7 300 500| 350 1300 50 150 116 194 136 505 19 58
epmaHusa >5 MBT 7 300 500| 350 1300 20 150 116 194 136 505 8 58
epmaHms >10 MBT 7 300 400| 350 1300 20 150 116 155 136 505 8 58
Wtanusa 20-50 MBT 6 400 200 30 200 20 145 72 11 72 7
Nateus <10 MBT 6 600 2500 1000 2000 217 906 362 725
JNateus 10-50 MBT 6 600 2500 500 2000 217 906 181 725
Hopservs 0,5-1 MBT 7 250 100 150 97 39 58
Hopservs 1-5 MBT 7 250 20 100 97 8 39
Hopserus 5-50 MBT 7 200 20 100 78 8 39
Monbwa <5 6 630 228
Monbwa 5-50 MBT 6 400 145
MopTtyranus 6| 1500 2700 1000 50 543 978 362 18
Cnosakus 0,2-2 MBT 6 2500 250 906 91
Cnosakus 0,2-50 6 150 54
MBT
CnoseHus 1-50 MBT 6 100 2000 150 100 36 725 54 36
CnoseHus 5-50 MBT 6 50 18
Benuko6putaH | 20-50 MBT 6 450 650| 2000 3000 300 150 163 235 725 1087 109 54
s
MprmeyvaHus:

1. 3HauyeHMVs BCcex yCTaHOBOK ANA OKUraHus gatotcs B MBTT (3¢pdekTBHas Tennosas MOLLYHOCTb).

2. [manasoH koHueHTpauuii (NO,, SO, n TH) 06bIYHO COOTBETCTBYET MpeAe/ibHbIM YPOBHSAM Bbl6pPOCOB
HOBbIX W CYLLECTBYIOLLMX YCTAHOBOK OKUraHus. HekoTopble CTpaHbl MPUMEHSAIOT CKopee AO0CTUXMMbIe
YPOBHW BbI6POCOB HaWyYLLNX AOCTYMHbIX TexHonoruii (HAT), yem npejenbHble yPOBHW BbIGPOCOB.

PykoBoACTBO No MHBEeHTapusauuum Bbi6pocoB 3arpsasHsaowmx sewecrs EMEN/EAOC

2016, nocnenHee o6HoBNneHue , uronb 2017

190




1.A.4.a.i, 1.A.4.b.i, 1.A.4.c.i, 1.A.5.a

Manoe cxuraHue

Ta6nuua C3.2

ANA MaliblX YCTAaHOBOK COOKUraHUs Ha yrne

I/I36paHH|>|e HauWuoHaJ/ibHble npeaesnibHO AOoNYCTUMbIe 3Ha4YeHUAa Bbl6pOCOB

CtpaHa MowHocTb |CT. [KoHueHnTpaums BbiGpocoB, Mr.M> npu  HopmanbHbiX [ KoapduumeHTbI BbIGPOCOB, F.FAX " (uncTbIi MeToR)
TemnepaTtype u (0°C, 101.3 KNa)
0, [Nox S0, T4 co [noc [nox S0, T4 co [noc
%  |Huskan|Beicokan| Huskas | Buicokas |Huskas | Beicokas i | Bricokwii | Huskuii | Buicokuii i#| Beicokuin
DpaHuma 20-50 MBTT 11 400 650 200 2000 50 100| 200 110 232 377 116 1161 29 58| 116 64
PpaHuma <4 MBT 11 500 750 200 150 290 435 116 87
DpaHuma 4-10 MBT 11 500 750 200 100 290 435 116 58
DpaHuma > 10 MBt 11 500 750 200 100 290 435 116 58
PuHAAHAWA [ 1-5 MBT 6 250 500 250 375 96 193 96 145
DuHAAHAWA [ 5-10 MBT 6 250 500 125 250 96 193 48 96
DuHAsHAWA [ 10-50 MBT 6 250 500 50 125 96 193 19 48
lepmaHma | <2,5 MBT 11 250 350 100 10 145 203 58 6
lepmaHua | <5 MBT 11 250 350 50 10 145 203 29 6
lepmanua | >5 MBT 11 250 350 20 10 145 203 12 6
Wtanua 6 400 200 30 200 20 154 77 12 77 8
JNatsus <10 MBT 6 600 200 1000 2000 231 77 386 771
JNatsus 10-50 MBT 6 600 200 500 2000 231 77 193 771
Hopserva |0,5-1 MBT 11 250 100 300| 150 145 58 174 87
Hopserva | 1-5 MBT 11 250 20 300| 100 145 12 174 58
Hopserus | 5-20 MBT 11 200 300 20 100| 100 116 174 12 58| 58
Hopserva | 20-50 MBT 11 200 300 20 50| 100 116 174 12 29| 58
Monbwa <5 6 700 270
Monbwa 5-50 MBT 6 400 154
Moptyrann 6| 1500 2700 1000 50 579 1041 386 19
A
Benuko6pu | 20-50 MBT 6 450 300 150 174 116 58
TaHUsa
MprMeyaHus:
1. 3HauyeHus Bcex yCTaHOBOK ANSt OKUraHus gatotcst B MBTT (3¢ dekTBHas TennoBas MOLLHOCTb).
2. [lmanasoH koHueHTpauuii (NOy, SO, n TH) 06bIYHO COOTBETCTBYeT Npeje/ibHbIM YPOBHSM BbI6pPOCOB
HOBbIX N CyLecTBYHOLWMNX YCTAHOBOK OKUraHWA. HEKOTOprE CTPaHbl NPUMEHAKT CKopee AOCTUXUMbIe
YPOBHM BbIGPOCOB HaUYYLLIVX AOCTYMHBIX TexHonoruii (HAT), yeM NpeaesnbHbIe YPOBHW BbIGPOCOB.
Ta6nuua C3.3 M36paHHble HaLMOHAJbHbIE Npefe/ibHO A0NYyCTUMbIE 3HaUeHUsl BbIGPOCOB
ANA ManbiX YCTAHOBOK CKUFaHUsA Ha HedpTn/masyTe
CtpaHa MowHocTs | CT. KOHLeHTpaLuvs BbIGPOcoB, Mr.mM™ npn o1 Tbl BLIGPOCOB, I.MAK " (UncThIli MeTog)
Temnepartype u (0°C, 101.3 KMNa)
02 |NOx SO, T4 CO_|10C_ |NOx SO, L CO |noc
%  |Huskas | Beicokan [Huskasn | Beicokas | Huskas [Buicokas 'H3KMA | Beicokmi| HusKkuii |Bi i | Huskuin [Beicokmii
Yexus 3 1700 100 481 28
Yexus 3 1700 100 481 28
PpaHums 20-50 MBTT 3 450 650 850 1700 50 100| 100 110 127 184 241 481 14 28| 28 31
PpaHums <4 MBT 3 550 825| 1700 150 156 233 481 42
PpaHuma 4-10 MBT 3 550 825]| 1700 100 156 233 481 28
DpaHuna > 10 MBT 3 500 750| 1700 100 141 212 481 28
DUHNAHANS 1-15 MBT 3 800 900| 1700 50 200 226 255 481 14 57
PUHAAHANA 15-50 MBT 3 500 670 1700 50 140 141 190 481 14 40
repmaHus HWB 3 180 350 50 80 51 99 14 23
epmaHus LPS 3 200 350 50 80 57 99 14 23
lepmaHusa HPS 3 250 350 50 80 71 99 14 23
Utanua 5-50 MBT 3 500 1700 100 41 481 28
Nateus <10 MBT 3 400 1700 50 400 113 481 14 113
Natens 10-50 MBT 3 400 1700 50 400 113 481 14 113
Hopeervs 0,5-1 MBT 3 250 100 1001 10 71 28 28 3
Hopservis 1-5 MBT 3 250 20 100 10 71 6 28 3
Hopservs 5-50 MBT 3 200 600 20 150] 10 57 170 6 42 3
Monba <5 3
MopTyranus 3[ 1500 2700 100 50 424 764 283 14
0
Cnosakus 0,2-2 MBT 3 1700 100 481 28
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CnoseHust 1-50 MBT 3 1700 50 481 14

CnoseHus 5-50 MBT 3 50 14
Benuko6putaH |20-50 MBT 3 200 600| 1700 100 150] 150 57 170 481 28 42( 42
na

MNMprmMedaHua

3HaueHs BCeX YCTaHOBOK A1 OKUraHnsa agarotca B MBTT (3¢)¢EKTVIBHaFI TenaoBasi MOLLHOCTb).

[Avnana3oH koHueHTpauwui (NOy, SO, 1 TH) 06bI4HO COOTBETCTBYET NPeAe/IbHbIM YPOBHAM BbI6POCOB HOBbIX 1
CYLLLeCTBYIOLLYIX YCTAHOBOK, MpejHa3sHauYeHHbIX AN OKkUraHua. HekoTopble CTpaHbl MPUYMEHSOT ckopee
AOCTVXMMbIE YPOBHW BbIGPOCOB HaUAYULIMX AOCTYMHbIX TexHonoruid (HAT), Yem npejencHble ypOBHM

BbI6GPOCOB.

O6paTtnTe BHUMaHWE Ha TO, YTO AnA SO, NpeAenbHbI ypoBEHb BbIGPOCOB M3 YCTaHOBOK, MpejHa3HauYeHHbIX
AN OKUraHWS, He OCHaLLEeHHbIX HOBLIMU TEXHONOTVSIMU, OMNpPeAeNnseTca C MOMOLLBIO COAePXaHNsA Ccepbl B
Tonnvee U Ha 6ase AupekTmsbl 1999/32/EC No coAepXaHWIO cepbl B OMpejesneHHbIX BUAAX XNAKOro
Tonnvea (1% ans Tsxenoro Tonamea u 0,2% Ans rasoins ennote Ao 1.1.2008r., korga npeaensHoe
coAep>aHue cepbl B rasoiine crano 0,1%).

FepmaHus gennt Bbi6pockl NOx mno npuMeHeHuto; HWB - BogorpeliHblii koTen, LPS - napoBoii koTen,

ocyLecTBASIOWMIA nogady napa npu Temnepatype go 210° C u go 1,8 MMa, HPS - KoT/bl,
ocyLLecTBASOLWME Nojady napa npu TeMnepatype Boilwe 210° C unn gasneHun 6onee 1,8 MMa.
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Ta6nuua C3.4 M36paHHble HaLMOHA/bHbIE NPeAe/ibHO A0NYCTUMbIE 3HAYEHUS BbIGPOCOB
AN ManbIX YCTAHOBOK CKUFraHUA Ha rase

CtpaHa MouwHocTb | CT. |KoHUeHTpauwms BbIGpOcoB, Mr.M™ npu Hop Temnepartyp ¢ Tbl BLIGPOCOB, I.MApK " (UncThIli MeTog)
n (0°C, 101.3 KNa)
02 [Nox 50, T4 co [noc NOx S0, T4 co |noc
% Huskas | Beicokas | Huskas | Beicokas | Huskas |Beicokas Hu3KwiA |Bbicokuii| HU3KMiA |Beicokuii | HU3KwiA | Beicokuin

Yexus 3 35| 10| 10| 3

Yexus 3 35| 10| 10| 3

PpaHuVs 2050 MBrT | 3| 120 350) 35) 5| 100 110 34| 99 10 1 28] 31

PpaHuns <10 MBT 3 150 225 35 5 42 64 10 1

DpaHuns > 10 MBT 3[ 100 150 35 5 28| 42 10 1

DUHNAHAVS 1-15 MBT 3 340 400 96 113]

DUHNAHAVS 15-50 MBT 3 170] 300 48] 85)

TepmaHus HWB 3[ 100 10 5 50 28| 3 1 14|

epmaHvs LPS 3 110) 10) 5| 50 31 3| 1 14

TepmaHust HPS 3 150 10| 5| 50| 42) 3] 1 14

Vranus 3[ 350 35 5 99 10 1

JNatsus <10 MBT 3 350 35 5) 150) 99| 10 1 42

JNatsus 10-50 MBT 3 350 35 5) 150) 99| 10 1 42

Hopserus 0,5-1 MBT 3 120 10| 34| 3

Hopservis 1-5 MBT 3 120 10 34 3

Hopeervs 5-50 MBT 3 120 200 10| 34 57| 3

Monbwa 3 5 1

MopTyranvs 3| 1500 2700 1000 50) 425 765 283 14]

Cnosakus 0,2-2 MBT 3 35 10 10 3

CnoseHus 1-50 MBT 3 35| 5 10| 1

CnoseHus 5-50 MBT 3 5 1

Benvko6putaH | 20-50 MBT 3 140) 35| 5 100] 40| 10| 1 28

ns

MNprmMeyaHus:

1. 3HauyeHMVs BCcex yCTaHOBOK ANA OKUraHus gatotcs B MBTT (3¢pdekTnBHas Tennosas MOLLYHOCTb).

2. [manasoH koHueHTpauuii (NO,, SO, n TH) 06bIYHO COOTBETCTBYeT NpeAe/ibHbIM YPOBHAM Bbl6pPOCOB
HOBbIX W CYLLECTBYIOLMX YCTAHOBOK, NpefHa3HauYeHHbIX AN OKUraHns. HekoTopble cTpaHbl NPYMeHsoT
ckopee AOCTUXMMblE YPOBHW BbIBPOCOB HaWAy4LLIMX AOCTYMHbIX TexHonorwit (HAT), yem npegencHble
YPOBHY BbIGPOCOB.

3. TepmaHus genut Bbl6pockl NOX no npumeHeHuto; HWB - BogorpeiiHblii koTen, LPS - mapoBoit koTen,
ocywlecTBasoWMli nogavy napa npu Temnepatype go 210° C u go 1,8 MMa, HP) - «koTnbl,
ocyLecTBAsIOLLMe Nojady napa npv TemnepaType Bbille 210° C unn gasneHun 6onee 1,8 MMMa.

Ta6nuua C3.5 Ws36paHHble HaLMOHaNbHbIE MpeAe/ibHO A0NYyCTMMbIe 3HaYeHNA BblIGpOCOB

ans AsmraTeneﬁ N ra3soBbIX Typ6VlH
CrpaHa Tonnmeo |CT. KOHLeHTpauvs BbI6pocoB, Mr.mM* npun ¢ T BbIGPOCOB, .M (4ncThIii MeToR)
Temnepartype u (0°C, 101.3 KNa)
02 [NOx S0, T4 co |noc NOX 50, T4 co |noc
% Huzkas | Boicokas | Huskas | Beicokas | Huskas | Beicokas Hu3kwiA | Boicokuii 7| Bl | Beicokm
i W

Asuratenu:

DpaHuma ras 5| 350 112]

DpaHums HedTb 5| 1000 319

DUHNAHAVS ras 15| 750 1750 644 4561

DUHNAHANS HedTb 15 750 2300[ 600 60 70| 644 5990| 1563 156 182

TepmaHus ras, <3MBt| 5| 1000) 20| 300 2000 319 19 290] 1934

epmaHus ras 5| 500 20 300 650 159 19| 290 629

FepmaHusa HedTh, 5| 1000 20| 300 319 19| 290

<3 MBT

epmaHusa HedTb 5| 500 20 300 159 19| 290

Benuko6puTany [Fa3 15[ 500 750 50| 100| 450] 200 430) 1955 130] 261 1173[ 521

A

Benuko6puTaHm [HedTs 15[ 1100[ 1800 100 150 150|  944| 4688 260 391 391

A

rasosble
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TYp6UHbBI:

DUHAAHANA ras 15] 115 175 99| 150]

DUHAAHANA HedTb 15| 115 175] 99 150

repmaHvs ras 15] 75| 100 64] 36
epmaHusa HedTb 15| 150 100 129 86)
Benuko6putaHy [ra3 15| 60 125] 60) 52 107 52|
5

Benuko6putaHu [HedpTh 15 125 165) 60 107 142 52|
5t

MprmMeyaHus:

1. 3HauyeHMsi Bcex yCTaHOBOK NSt OKUraHus gatotcst B MBTT (3¢ dekTBHas TenaoBas MOLLHOCTb).

2. [manasoH koHueHTpauuii (NO,, SO, n TY) 06bIYHO COOTBETCTBYeT NpeAe/ibHbIM YPOBHAM BbI6POCOB
HOBBbIX U CyLLLECTBYHOLMX YCTAaHOBOK, MPeAHa3sHauYeHHbIX AN OKUraHns. HekoTopble CTpaHbl MPUMEHSIOT
cKopee JOCTUXMMbIE YPOBHWU BbIGPOCOB HaWUAyYLWUX AOCTYMHbIX TexHonorui (HAT), yeM npegensHble
YPOBHW BbIGPOCOB.

3. O6patute BHUMaHWe Ha TO, 4To AnA SO, npeAenbHbli ypoBeHb BbLIGPOCOB W3  YCTAHOBOK,
npeAHasHaYeHHbIX AN OKUraHWsi, He OCHALLEHHbIX HOBbIMY TEXHOMOrMAMK, ONpeAensieTcs ¢ MoMOLLb0
coAepaHusa cepbl B Tonauee 1 Ha 6ase vpektusbl 1999/32/EC no cogepXaHuio cepbl B onpeAeneHHbIX
BUZax xuakoro tonamea (1% ans Tsxenoro tonavea v 0,2% ans rasoins Bnaotb Ao 1.1.2008r., korga
npezenbHoe cojepxaHue cepbl B rasoiine crano 0,1%).
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MpunoxeHne D OOGHoOBNEHMue 2013 ropa
MeToAo0nornum ansa Manoro
cxuraHus (1A4)

0630p KO3QPULIMEHTOB BLIBPOCOB AN Masoro okuraHua nposoguncs B 2013 rogy. [etanu
JAaHHOro 063opa MOXHO HaliTu B MpunoxeHnn D rnaebl No ManoMy oxuraHuio (1A4) pykoBoACTBa
no NHBEHTapM3aLMmn BbIBpOCOB 3arpasHsaowmx Bewects EMEN/EAOC Bepcun 2013 roga.
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MpunoxeHne E MaTtepunanbl ana obcyxaeHna —
MeTtoponorua onpegeneHuna 4y ana
manoro cxuraHusa (1A4)

HunbceH, O.-K., Mneigpyn, M.C. n HunbceH, M. (2012)

B gaHHOM [MpunoxeHun npeactaBneH 0630p AOCTYMHbIX AaHHbIX MO Bblibpocam YY oT manoro
oKUraHus, bonee Toro, oTtaenbHble MaTepuanbl AN 06CyXAEHUs MOCBsLLEeHbl 0630py
KoappuumeHToB BbIGPOCOB (KB) PykoBoacTBa 2009 roga © 06CYyXAEHUIO Pas3NYHbIX MEeTOAOB
pacripefeneHns AaHHbIX 0 NOTpebaeHM ToNAMBa NO Pa3NYHbLIM TEXHONOTUAM , @ TakxKe MeToAbl
cBepXy -BHMW3 AN1st OLleHKM NOTpe6eHNs ToNvBa yCTaHOBKaMN Manoro OKUraHus,

bbiTOBbIE YCTAaHOBKMN

B PykosoactBo EMEM/EAOC 2009 roaa cogepxana yeTbipe Tabnuvubl ans KB YposHsi 1 1 6onbLuee
KonmyectBo Tabnuy ans KB YpoBHS 2, kak ykasaHo B Tabnuvue Huxe. B Bepcum 2009 roga He 6bin10
COrn1acoBaHVA MexXay TeXHONOrmyeckummn onucaHnammn B pasgene 2.2 n KB, npusejeHHbIMU B
pasgene 3 rnasbl.

MepeueHb Ta6nuy KB pns 6bITOBbLIX YCTAaHOBOK B rnaBe PykoBoAcTBa No Manomy

COKUraHuio.
YpoeeHb Tonameo CekTtop TexHonorua

Tabnuua 3-3 1 Yronb BbiToBOM
Tabnuua 3-4 1 MpupoaHbIl ras BbiTOBOM
Tabnnua 3-5 1 [Opyrue TMnbl  BbITOBOA

XWAKoro Tonnmsa
Tabnuua 3-6 1 Buomacca BbiToBOM
Tabnuua 3-12 2 Teepaoe TONMBO BbiToBOM KamuHbl
Tabnuua 3-13 2 [a3006pasHoe BbiToBOM KamuHbl

TONAKUBO
Tabnuua 3-14 2 [peBecuHa BbiToBOM KamuHbl
Tabnuua 3-15 2 Tsepaoe ToNnMBO BbiToBOM MNeun
Tabnuua 3-16 2 Teepaoe TonavMeo BbiToBOM KoTnabl < 50 KBT
Tabnuua 3-17 2 [pesecrHa BbiToBOM MNeun
Tabnuua 3-18 2 [JpesecnHa BbiTOBOM KoTnbl < 50 KBT
Tabnuua 3-19 2 MpupoaHbIl ras BbiToBOM KoTnabl < 50 KBT
Tabnuua 3-20 2 MpupoaHbIi ras BbiToBOM MNeun
Tabnuua 3-21 2 Knakune TMNbl  BbiTOBOM KoTnbl < 50 KBT

Tonnauea
Tabnuua 3-22 2 Yronb BbiToBOM YcoBepLueHCTBOBAHHbIE NeYn
Tabnuua 3-23 2 [peBecuHa BbiTOBOM BbicoKO-3pdEeKTUBHbIE Neun
Tabnuua 3-24 2 [OpesecnHa BbiToBOM YcoseplueHCTBOBaHHbIe/

3KOMapKUPOBaHHbIE Meyn
Tabnuua 3-25 2 [JpesecnHa BbiTOBOM Meun Ha rpaHyAMpoBaHHOM
Tonnuse
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OKuraHue 6momaccobl

Koa¢prumeHTbl BbIOBPOCOB BKIOYEHBbI B O4HY Tabauuy ko3¢pduumeHToB BbI6pocoB YpoBHA 1 1 6
TabnuL, k03$pdULMeHTOB BLIGPOCOB YPOBHS 2. Kak 6bI10 YNOMSIHYTO BbilLie, OMNCaHNe TEXHONOrK
B rnaBe 2.2 He cornacyetcs ¢ Tabnnuamm koadpduLMeHToB BbIBPOCOB ypoBHS 2. MNpeanaraemble
HaVMeHOBaHWS1 HOBbIX TEXHONOTUIA 1 CCblIKa Ha OMMCaHWe TeXHOOrWi B rnase 2.2 NpviBeAeHsbl
Hke. Tabnuua ¢ koadduLMeHTamMn BbIBPOCOB ANS YCOBEPLUEHCTBOBAHHbLIX KaMWHOB 6yseT
yAaneHa v 3aMeHeHa Tabnuuein ko3dduLMeHToB BbIGPOCOB AN BbICOKOIPDEKTUBHbLIX MeYeil.

MepeyeHb Ta6nuy KB Ans 6bITOBbIX YCTAaHOBOK B r/iaBe PyKoBOACTBa MO MasomMy
COKUraHuio.

YposeHb Tonnuso CekTop TexHonorua Hosble HaumeHosaHne
HalMeHOBaHMA TexHonormm B
TEXHONOTNK rnase 2.2

Tabauua 3-6 1 Buomacca BbiTOBOM - -

Tabnuua 3-14 2 [ApesecunHa BbiTOBOM KamuHbl OTKpbITble KAMWUHbI OTKpbITbIE 4
4acTU4YHO
3aKpbITble
KaMUHbI

Tabnvua 3-17 2 [peBecuHa BbiToBOM Meun O6bluHble Neun 3aKpbITble
KaMUHbI,
06bluHbIE
TPaAMULMOHHbIE
neun, 6biToBOE
KYXOHHOEe
obopyaoBaHue

Tabnauya 3-18 2 [pesecuHa BbiTOBOM Kotnbl < 50 kBT O6bluHble KOT/bl  OBbluHble

< 50 kBT KOT/bl AnA
6romacchbl

Tabnuua 3-24 2 [pesecuHa BbiToBOM YcosepLieHCTBOB YcoBepLleHCTBOBaHH YcosepLueHcTBO

aHHble neyn ble/9KOMapKMpOBaHH BaHHble  neuu
ble neyn U KoT/bl [ANA CKUTAHUA,
KameHHble
»apocbeperato
wue neun !,
KaTaUTU4YeCcKn
e neun
ANA CKUTAHUA,
YCOBEPLUEHCTBO
BaHHbIE KOT/bI
ANA CKUTaHUA
Tabnuua 3-25 2 [peBecuHa BbiToBOM Meun Meun 7] KoTnbl  CoBpemeHHble
Ha rpaHy/IMpOBaH  Ha rPaHy/IMPOBaHHOM  neyn
HOM TONn/nBE Tonnuse Ha rpaHy npos
aHHOM
Tonnuse,
aBTOMaTU4eCKN
e ApOBAHbIE
KOT/bl
(rpaHynbi/onun
Ku)

! laHHas TeXHONOrMst MOXET 6biTh BK/IOYEHA B KAaTErOPUIO IHEPro3pdeKTUBHbLIX MeUei BMECTO TEXHONOMN,
3aBUCALLEli OT Hanbonee 4acTo NMPUMEHSIEMOW TeXHONOTMW ANS KaMeHHbIX Xapocbeperaromx nevein B
cTpaHe.
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®pakumy TY HY 1 OY 3aBUCAT OT TEXHONOTUK, TNa APOB M YPOBHSA Bbibpoca TY. [ OTKPbLITbIX
KamuHoB dpakumii OY MHOro, B TO Bpems Kak 60/1ee MoHOe OKUraHne B yCOBEPLLEHCTBOBaHHbIX
neyax NpuUBOAUT K 6osiee HN3KOMY YPOBHIO OY.

HeBO3MOXHO npoBeCTN pasinyne Mexay 3/1eMeHTapHbIM yrnepojomM U YepHbIM yriepoaoMm. B
60/1bLUNHCTBE NCTOYHMKOB NpUBOAATCA AaHHbIe A/19 3N1eMeHTapHOro yriepoaa.

B HejaBHMX eBPOMeNcKNX ANTepaTypHbIX UCTOYHUKAX AaHHble 06 n3mepeHuax TH n YY ocHoBaHbI
Ha oT6ope 06pasLoB NpuV pasbaBieHUN 1 Ha PpakLmsax HY, OTHOCALLUMXCA K TH2s.
BbiTOBOE CKUraHme gpesecuHbl (ypoBeHb 1)

OTKOPPEKTMPOBaHHbLIN KO3GPULMEHT BbIbpocoB Ana TYzs coctasnser 740 r/[x (370-1 480).
Koa¢dpnumeHT BbIGpOoCOB YpoBHA 1 Ans TYzs cooTBeTCTBYeT KO3GPULMEHTY BbIGPOCOB ANst
06bI4HbIX Neyeli. bByaeT npuMeHaTbCS ppakuyma YY gns nevein (10 %).

KamuHe!

OTKOPPEKTUPOBaHHbIN KO3dduUmMeHT BbiI6pocos ans TY, s oT KamuHoB cocTasnset 820 (410-
1 640) r/TOx.

ByseT npuMmeHaTbca ¢pakuma YY 7% TYzs, KoTOopas SBASETCA CBOAHBLIM  3HaueHWem
13 NepeyncieHHbIX UCTOYHMKOB. CBOAHOE 3HaudeHue dpakuum OY coctasnseT 43 %.

MepeueHb ccbiIOK HAa YY Anst OTKPbITbIX KAMUHOB.

Ccblnka CTpaHa YcTaHoBKa TY [r/TAx] AYuam 4y oy

Alves et al. 2011 MopTyranua KupnuuHbIA  OTKPBITLIA  KamuH, TYz5: 550-1122 4,7 % (2,2- 43,2-53 %
nepessaHHble 6peBHa 7,5 %)

Alves et al. 2011 MopTyranua KupnuuHbIA  OTKPBITLIA  KamuH, T4, 5: 850 5,4 % 47,7 %
6puKeTb

Goncalves et al. 2011 MopTyranna KupnuyHbli OTKPbITbIA KAMUH TY,,5: 47-1611 1,1217% 20-48%

Fernandes et al. 2011 MopTyranua KuWpnuuHbIA  OTKPBITBIA  KamuH, TYzs: 700 (374- 2-12% -
AepeBsAHHble bpeBHa 1026)

Fernandes et al. 2011 MopTyranna KupnuuHbli  OTKPbITBIM  KamuH, T4, 5: 692 2,98 % 45 %
6puKeTb

Fine et al. 2002 CLUA OTKpbITbIN KaMWH, TBepAan T4, s: 183-378 1,2-6,4% 74,2-849%
ApeBecuHa

Fine et al. 2002 CLLA OTKpbITbIN KaMWH, maArkasa T4,s: 89-206 14,2- ~100 %
ApesBecuHa 179%

Bglling et al., 2009 - OTKpbITbI/ KAMUH TY,,5: 160-910

Kupiainen & Klimont 2004 - OTKpbITbIA KAMUH - 10% 50 %

(IIASA)

O6bl4HbIe neyu

OTKOPPEKTNPOBaHHbIN KO3GULMEHT BbLIGPOCOB K AManasoH Ana TYzs OT 06bIUHbIX Mevel
coctasnsieT 740 (370-1 480) r/TAx.

2 BpuKeTbl
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ByaeT npumeHateca ¢pakuma YY 10% TYzs, KkoTOpas SBNSETCA CBOAHLIM  3HaueHWeM
13 NepeyncsieHHbIX UCTOYHMKOB. OfHako HekoTopble M3 ¢pakumii YY ocHoBaHbl Ha OKBY.
CpegHee 3HaueHne dpakuymmn OY coctaBnseT 45 %3,

MepeyeHb ccbiNok Ha YY Ans o6bl4HbIX NeYeiA.

Ccblnka CTpaHa YcTaHoBKa TY [r/TOX] 3Y nan vy oy
Alves et al. 2011 MopTyranua YyryHHas ApoBAHan neyb, TYys: 557 (344-1,9-7,7% 45,6 — 53,6 %
packonioTble 6peBHa 906)
Alves et al. 2011 MopTyranua YyryHHas ApoBAHAA neyb, GpuKeTbl 233 3,9% 47,1 %
Goncalves et al. 2011 MopTyranua YyryHHas ApoBaHan neub, T45:92-1433 0,82-93% 30-50%
packosioTble 6peBHa 1 BpuKeTbl
Fernandes et al. 2011 MopTyranua YyryHHas ApoBAHaA neyb, ApoBa TYy5: 447 (278-3-12% -
617)
Fernandes et al. 2011 MopTtyranua YyryHHas ApoBaHas nevb, bpukeTol T4, 50 396 3,62% 40,27 %
Bglling et al. 2009 - O6blYHble APOBAHbIE Neyn 50-2100 -4 -
US EPA (SPECIATE), 2002 CLUA MNeuwn, ApoBa, TBEpPAAA ApeBecUHa - 14 % OKBY 42 % OKBY
(I1ASA)
US EPA (SPECIATE), 2002 CLUA Meun, ApoBa, markasa gpesecnHa - 20 % OKBY 39 % OKBY
(I1ASA)
Rau, 1989 (lIASA) Meun, Aposa, TBEpAAA ApeBecHHa - 5-16 % OKBY  14-57 % OKBY
Rau, 1989 (lIASA) Meuwn, ApoBa, MArkasa ApeBecuHa - 5-38 % OKBY 20-51 % OKBY

O6bl4HbIe Komabl < 50 KBm

OTKOPPEKTUPOBAHHBIA KO3PPULMEHT BbIGPOCOB W AmManasoH Ana TYazs OT 06bIYHbIX KOTI0B
coctasnsaet 470 (235-945) r/T Ax.

JaHHble 0 KoapPurLmeHTax BbibpocoB YY npegctasneHsl B Kupiainen & Klimont (2007). Ha ocHose
CTaHAAPTU3MPOBaHHOTO Ko3dpduLumeHTa BbibpocoB THzs 475 r/TAx 6bina npovssBejeHa OLeHKa
dpakyun Yy, kotopas coctasuna 16 %.

MepeyeHb ccblOK Ha YY ANns 06bIYHBIX KOT/IOB.

Ccblnka CTpaHa YcTaHoBKa TY [r/TAX] Y nan Yy oy
Bglling et al. 2009 - O6blyHble  ApoBAHble  KOT/bI Tz 5: 50-2 000 10%-35% OCY (obuwee
1 KaMmeHHble oborpesartenu copepaHue yrnepoaa)
Kupiainen & Klimont - KoTsbl < 50 KBT/y4 - 75 mr/MOxY
2007
Johansson et al. 2004 Crapble KoT/ibl OKBY: 87- -
2200 r/TOx

1) CootsetcTByeT 16 % CTaHAAPTU3MPOBAHHOTO KO3dPuLMeHTa BbIGpocos 475 /T Ok

3 He Bkntoyas Fine et al. (2002)

4 laHHble EC oTHOCATCA ToNbKO K OCY
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Beicoko3gpPpekmueHsie neyu

JTa KaTeropusa ycTaHOBOK HoBas. KoadduumeHT BbibpocoB ans TY,s coctaaser 370 (285-
740) r/TOx. ByaeT npuMeHaTbCA Takas e dpakuma YY, Kak 1 419 06bl4HbIX KOT/I0B.
YcoeepweHcmeoeaHHbIe/3KOMAPKUPOBAHHbIE NeYu U Komssl

OTKOPPEKTUPOBAHHbIN Ko3ddULIMeHT BblbpoCOB n AnanasoH
A5 TH2,5 OT yCOBEPLUEHCTBOBAHHbLIX/3KOMapKMPOBaHHbIX Meyeil 1 KoTnos cocTtasnser 93 (19-
233) r/TAx.

JTa KaTeropus Bkaro4aeT neynm AbIMOXOAaMI/IS.

ByseT npuMeHATbcs  dpakums UY 28 % TYzs, koTopas SIBASETCS CBOAHbIM  3HaYeHVEeM
13 NepeyncieHHbIX UCTOYHKKOB. CpeaHee 3HaueHne dpakumnmn OY coctaenseT 31 %.

MepeyeHb ccbUlOK Ha YY ANA ycoBepLUEHCTBOBaHHBIX/3KOMapKMPOBaHHbIX Mneveii u
KOT/IOB.

Ccblnka CTpaHa YcTaHoBKa TY [r/TOX] Y nan vy oy

Goncalves et al. 2010 MopTtyranua (KadenbHas neys) ¢ AbIMOXOAOM TYy0: 62-161 11,3-37,1% 19,7-42,8 %

Fernandes et al. 2011 Moptyranua (KadenbHan neyb) c AbIMOX040M TY10: 101 (50-152) 11-37%

(KadenbHas neub) c abimoxogom TYig: 54-78 24,2-38,7 % 26,8-38,8 %
Schmidl et al. 2011 ABcTpua 6,5 KBT

YcoBepleHcTBOBaHHaA  KadenbHasa TYio: 58-66 29,8-37,6 % 22,2-35,6 %
Schmidl et al. 2011 ABcTpua neub 6 KBT

Meyu u komnel Ha 2PaHynuUpoeaHHoOoM monsuse

OTKOPPEKTUPOBaHHbLIN KO3bPULMeHT BbIbpocoB Ans TYzs OT nedyeld Ha rpaHyNMPOBaHHOM
Tonnuee coctasnseT 29 (9-47) r/T Ax.

Byaet npumensaTbea dpakums YY 15 % ns Schmidl et al. (2011). cBoagHoe 3HaueHune dpakuun OY
cocrasnset 13 %.

nePeHeHb CCbIIOK Ha YY ansa neyeii N KOT/NI0B Ha rpaHyipoBaHHOM TOoNn/1nBe.

Ccbinka CtpaHa YcTaHOBKa Ty Y nan vy oy
Schmidl et al. 2011 ABcTpua Meuyb Ha  rpaHyanposBaHHOM TYio: 2-7 r/TOx 13,7-15,87 % 4,7-5,3 %, 22%
TONAMBE C  aBTOMATUYECKOWM Ha CTaguu nycka

nopgaven, 6 KBT

Schmidl et al. 2011 Asctpua Koten c aBTOMaTtmyeckon TYyo: 6-26 r/TOx  0,2-45,2 % 2-38,2%

nogavent 40 KBT aBwKywwasca
KO/IOCHUKOBAA peLuéTka
Bglling et al. 2009 ? Meun 4 KOTAbl TH25: 10-50 r/TOx 6% -

5 Meub C AbIMOXOAOM - 3TO Xefe3Hasi nedb ¢ 06A1LOBKOM 13 wamoTa (Schmidl et al. 2011).
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Ha rpaHynnMpoBaHHOM TonaAuBe

Vermaetal.,, 2011 Benbrua Matb PasNnYHbIX kotnos 1-11 r/I x5 0-38,8 % -
Ha rpaHyNMpoBaHHOM  Ton/auBe
(15-35 kBT)
Sippula et al., 2007 ®uHnaH Koten Ha  rpaHyavposaHHom TYi: 58 r/T Ok 1,5% 6,6 %
ana Tonauee

0630p K03PPuyuemos evibpocos HY npu 66imoeom Cxcu2aHuu opoe

B nepeyHe Hmxe npegctasneH o63op ¢pakumii HY npu 6LITOBOM CKUraHWM APOB U UTOrOBble
Ko3¢pduUMeHTbl BbIBpocoB YY B Cnyyae NPUMEHEHUS CTaHAapTU3MPOBAHHOrO ko3dduumeHTa
BbI6POCOB A1 TY2s5. ViTOroBble k03pdULMeHTbI BbIGPOCOB YY CpaBHMBalOTCS C Avanas’oHaMu
Ko3dpuumeHTOB Bbibpocos 13 Kupiainen & Klimont (2007).

MepeyeHb Ta6bnuy KB pAns 6bITOBbIX YCTAaHOBOK B rnaBe PyKkoBoACTBa Mo Manomy

COKUraHui.
YpoBeHb Tonnuso CekTop HaumeHoBaHue HoBOW  TYys dpakuma vy Kupiainen
TEXHONOTMK vy [r/T O] & Klimont
2007
Tabnuua 3- 1 Buomacca BbiTOBOWM - 7407 10% 74 0,83-105
6
Tabnuua 3- 2 Aposa BbiToBOM OTKpbITble KAMUHbI 820 7% 57 75-100
14
Tabauua 3- 2 [posa BbiToBOM O6bl4HbIE Neyn 740 10% 74 75-105
17
Tabnuua 3- 2 [posa BbiTOBOM O6bIuHble KOTAbI < 50 KBT 470 16 % 758 75
18
Tabauua 3- 2 [posa BbiToBOM BbICOKOIpdEKTUBHbIE 370 16 % 59 56-79
23 neun
Tabnuua 3- 2 [posa BbiTOBOM YcoBepLUeHCTBOBaHHbIe/3 93 28% 26 56-79
24 KOMapKMpOBaHHble neun
W KOT/IbI
Tabanua 3- 2 [posa BbiToBOM Meun 7] KoTabl 29 15% 4 0,83
25 Ha rpaHy/IMpoOBaHHOM
Tonnuee

0630p Ppakuuii HY n OY npuseseH Huxe. B uenom ppakumsa HY ysenvumsaetcs npu yayyleHnn
TeXHONOrMn okuraHna. OgHako ¢pakums Ans neyein M KOTNOB Ha rpaHyNMPOBaHHOM Tornavee
HMXe, YeM ANA YCOBepLUEHCTBOBAHHbLIX/3KOMapKMPOBaHHbIX Meyeli 1 koTnos. ®Ppakuma OY
YMEHbLLAeTCA MpU YAyULLIEeHUM TEXHONO NN OKUraHns.

MepeyeHb ppakuyunii HY n OY npm 66ITOBOM COKUFaHUM APOB.

YposeHb Tonnuso CeKTop HavmeHoBaHue HoBOW  TY;s dpakuma Ddpakuma
TEXHONOruu 4y oy
Tabauua 3-6 1 Buomacca BbiTOBOW - 740 10% -
Tabnuua 3-14 2 [Aposa BbiToBOW OTKPbITbIE KAMUHbI 820 7% 43%
Tabnauuya 3-17 2 [posa BbiTOBOW O6bluHble Neyn 740 10% 45%
Tabnauya 3-18 2 [posa BbiTOBOW O6bluHble KOT/bI < 50 KBT 470 16 % -

% He pa3baBieHHbIi

7 Elwe He oueHMBaeTcs. lNpeanonaraeTcs, YTo ByAeT NPUMEHATLCS KO3IGOULMEHT BbIOGPOCOB ANs
06bIYHbIX Meyer.

8 OTHOCUTCA K Kupiainen & Klimont (2007)
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Tabnauya 3-23 2 [posa BbiTOBOW BbicokoaddeKTMBHbIE Neun 370° 16 % -

Tabnvya 3-24 2 [Aposa BbiTOBOW YcoBepLIeHCTBOBaHHbIE/3KOM 93 28% 31%
APKMPOBAHHbIE NEYU U KOTAbI

Tabnauya 3-25 2 [posa BbiToBOW Meun [ KoTabl 29 15% 13%

Ha rpaHyIMpOBaHHOM ToN/inse

OKuraHve TBepAaoro ronivea

MpeactaBneHo nAtb Tabauy KB B Bepcum PykosoactBa 2009 roga ANns TBepAoro tonavea B
6bITOBbIX ycTaHOoBKax. OfHa n3 Tabnuy KB oTHoCUTCA K YPoBHIO 1, ocTanbHble YeTbipe Tabauubl -
370 Tabnuupl KB YpoBHS 2 Ana KaMWHOB, neveli, Heb6obLUNX KOTNOB U yCOBEPLLUEHCTBOBAHHbIX
nevei.

YposeHb Tonnuso CekTop TexHonorua
Tabnuua 3-3 1 Yronb BbiTOBOM
Tabnuua 3-12 2 TBepaoe Toniveo  BbiToBOW KamuHbl
Tabnuua 3-15 2 Teepaoe Tonniveo  BbiToBOW Meun
Tabnuua 3-16 2 TBepaoe Tonveo  BbiToBOW KoTnbl < 50 KBT
Tabnuua 3-22 2 Yronb BbiTOBOM YcoBepLlUeHCTBOBaHHbIE Neyn

HekoTopble AaHHble JOCTYMHbI ANst Aoneli BblbpocoB YY OT ManomacliTabHOro CKUraHums yris.
OfHaKO HEeBO3MOXHO 6bIN0 HaNTX KOHKPETHble AaHHble AN BCeX TeXHONOrMiA. BonbLUMHCTBO
JAHHBIX JOCTYMHO ANS Neyel, AaHHble AN YyCOBEPLUEHCTBOBAHHbIX Neyell 1 HebobLUMX KOTN0B (<
50 kBT) He AoCTynHbI.

B Engelbrecht et al. (2002) npuBoaATca NpodUAN UCTOUHMKOB ANSt BbITOBOrO OKWUraHWsa yrns B
HOxHol Adpuke. B Engelbrecht et al. (2002) npeacTaBneHbl faHHble ANS Medveil U XaposeH
(NpeAnonaraeTcs, YTO OHW CPaBHUMbI C KaMWHaMK) ANS KaMEHHOrO YIS W ManoAbIMsLLEero
TonnuBa. HaliaeHHble AaHHble NpeAcTaBAeHbl B TabuLe Huxke.

Meub KamuH Meub Meub
% THy,5 KameHHbI yronb KameHHbI yronb ManogbiMALLMIA yronb ManoabiMALLMIA yronb
Yy 9,5167 9,839 18,9857 6,8002
oy 70,8 78,268 56,3225 73,6005

OueHb noxoxwue pesy/bTaTbl NONYYeHbl 419 NeYein N KAMUHOB Ha KameHHOM yre. Jlonan TH2s5 3Y
AN ManoAbIMSALLLErO YISt HEMHOIO OT/INYAIOTCA, OAHAKO COMOCTaBUMbI C JaHHLIMU /19 KAMEHHOTO
yrns.

B Pinto et al. (1998) npusogsaTcs gonun THzs 3Y 1 OY OT 6bITOBOrO OKWUraHWUsa IUrHUTa B Nevax ¢
py4HoOIi nogavert TonavBa. bbin BbINMOMAHEH aHaNN3 YacTuL, COBPaHHbIX BO BPeMS CTaAuun TAeHWs,
a TaKkxe BO BpeMsi aKTUBHO cTaAnu. laHHble BKAOUEHbI B TabnLy HuXe.

% THa,5 BbiTOBOE CXKMraHuWe yrasa, TaeHue BbiTOBOE CXMraHWe yraa, akTMBHaA cTagua
Yy 6,2 10
oy 68 62

9 ELLie He oLeHnBaeTcst
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B Watson et al. (2001) npescTaBneHbl faHHble AN COEAUHEHUS ABYX neyeli 1 AByX KAMWHOB.
MpeactaBneHHaa gons TYazs DY coctaBnsetca 26,08 %, gons OY coctaenseT 69,49 %. YeTbipe
KOMMAeKTa AAaHHbIX He BK/KOUEeHbl B OPUrMHabHble CCbUIKYM, OAHAKO OHW BK/IOYEHbl B 6a3y
AaHHbIX SPECIATE. YeTbipe oTAe/bHbIX KOMMEKTa AaHHbIX NpeACTaBieHbl B TabavLe Huxe.

% TY2,5 3y oy

Meyb Ha yrne u3 waxtbl Trapper. 6,7953 65,4335
Meyb Ha yrne u3 waxtbl Trapper. 33,2055 45,4365
KamuH v neub Ha yrne u3 waxtbl Seneca. 21,2664 75,9568
KamwuH v neub Ha yrne u3 waxtbl Seneca. 43,0381 91,1323

B Bond et al. (2004) npuBoaaTcs gonu 3Y oT 0,5 Ao 0,6 A4nA 6bITOBOro CKUraHUs yras B neyax,
OCHOBaHHble Ha HEeOoMy6AMKOBAHHBLIX AaHHbIX. He 6bl10 BO3MOXHOCTM HalTn nobble 6onee
nosAHve nybavkaumu, rae 3T AaHHble n3MmepeHuii bbian onmncaHsl 6onee NoApo6HO.

B Zhang et al. (2012) npusoaaTtcs gonn TH25 3Y 1 OY Ha ocHoBe NATW n3MepeHuin B Knutae. Jlons
Y cocTaBnsieT 6,4 % + 2,3 %-6ann. Jona QY coctaBnsieT 48,7 % + 19,1 %-6ann.

B Tabnviue Hyxe NPUBOAWTCSA CBOAKA AOCTYMHbIX AaHHbIX 06 JY.

TexHonorus Engelbrecht et Engelbrecht et al., Pinto et al., Watson et al., Bondetal., Zhang et al.,
al., 2002 2002 1998 2001 2004 2012
% T2 % T4z % T425 % T2 % TY25
KamuHbl 9,839
Meun 9,5167 18,9857; 6,8002 2;6,2 26,08 50 6,4

JaHHble 13 Watson et al. (2001) n Bond et al. (2004) npeacTaBnstoTCA Pe3KO BblAENAOLLMMUNCS
3HaYEHVSIMW MO CPaBHEeHWO C OCTaBLUMMMWCS KOMMIEKTaMU AaHHbIX. OAHO U3 n3MepeHuli B
Watson et al. (2004) (6,8 %) 6b110 6113KO K APYTMM UCTOYHMKAM AAaHHbIX, Of4HAKO OCTaBLUMeCs Tpu
TOYKWN AaHHbIX 3HAYNTE/IbHO OT/INYAKOTCA. |_|O-BI/I,CI,I/IMOMy, AaHHble 419 ManoAbIMALLEro Tonnavea B
Engelbrecht et al. (2002), gaHHble Pinto et al. (1998) n gaHHble Zhang et al. (2012) sBnsitoTCs
NYYLWUMWU KOMMAEKTaMU AaHHBIX A8 nedeil. 3HayeHne Anst ManogbiMsiuero Tonavea (AFC) B
Engelbrect et al. (2002), coctaBnstoLee 6,8 %, XOPOLLO COrNacyeTcs C MPOLEHTHbLIM CoZepXaHneM
6,4 B Zhang et al. (2012). B Pinto et al. (1998) npmBoauTcs aons 6,2 % Ana CTagum TAeHWsA U TONbKO
2% ANnaA aKTUBHOM ctaann. YunTtbiBaa 3T KOMMIEKTbI AAHHbIX N OTMeYasd, YTo Apyrve AOCTYMHbIe
3HaYeHVIs Bbllle, PeKOMEeHAYeTCs UCMOob30BaTh JaHHble U3 Zhang et al., (2012) B kavecTBe Joam
YY ans yronbHbIx neyveid. Ans kammnHoB fonst B Engelbrecht et al. (2002) sABnsieTcs e AUHCTBEHHbIM
NCTOYHVKOM, U MNO3TOMY OHa BK/AKOYEHa. MHd)OpMaLU/IH 06 YyCOBepPLUEHCTBOBAHHbIX YroJibHbIX
rneyax un He6ONbLUINX YroJsibHbIX KOTNnax B AuUTepaTtype He Ha|7|,qua. T.K. HeT ,CI,OCTyI'IHOI7I
|/|H¢opma|_u/||/|, yTo6bI npeanosioXUTb, YTO COCTaB 4YacTuy ANnA 3TUX TEXHONIOTNA OTANYAETCS OT
COCTaBa YrosibHbIX neyeii, pekomeHAyeTcs ncnosib3oBaTth Zhang et al. (2012) B kavecTBe CCbINKA Ha
KB 4y.

YpoBeHb Tonnuso CekTtop TexHonorua Jona Ccbinka
TY,,5 HY
Tabnuua 3-3 1 Yronb BbiTOBOM 6,4 Zhang et al., 2012
Tabnuua 3-12 2 Teepaoe BbiTOBOM KamuHbl 9,839 Engelbrecht et al.,
TON/NBO 2002

PykoBoACTBO No MHBEeHTapusauuum Bbi6pocoB 3arpsasHsaowmx sewecrs EMEN/EAOC
2016, nocnenHee o6HoBNneHue , uronb 2017 203



1.A.4.a.i, 1.A.4.b.i, 1.A.4.c.i, 1.A.5.a

Manoe cxuraHue

Tabnuua 3-15 2 Teepaoe BbiTOoBOM Meun 6,4 Zhang et al., 2012
TON/MBO

Tabnuua 3-16 2 TBepaoe BbiTOBOM KoTabl < 50 kBT 6,4 Zhang et al., 2012
TON/MBO

Tabnuua 3-22 2 Yronb BbiTOBOM YcoBeplueHcTB 6,4 Zhang et al., 2012

OBaHHble Neyn

COxcuzaHue dpyaux eudoe monsauea

Bepcusi pykoBogcTa 2009 roga BKAOUaeT ceMb TabAuL, AN GbITOBOrO CKMraHUs rasoo6pasHoro
1 XWUAKOTO TONAvBa. B ABYX Tabnmuax onnceiBaeTcst YpoBeHb 1 AN1s1 MPYPOAHOIO rasa v XWAKOro
TOM/AMBa COOTBETCTBEHHO. TpW Tabnvubl YpOBHS 2 415 ra3006pasHOro TOM/VBa OMUCLIBAOT
KaMVHbI, MeYn 1 KOT/bl, a ABE Tabnvubl ANs XWUAKOro TOM/MBA OMWCHIBAOT MeYn U KOT/bI.
TexHonorvst Anst Tabnuupel 3-13 U3MeHeHa C KaMMHOB Ha BbITOBYK MAUTY, T.K. UCMO/b30BaHMe
rasoo6pasHoro Tonavea B KaMyHax Mano3HaunTeNbHO.

Bbln npoBeseH 0630p fMTepaTypbl. Huxke NMpMBOAMTCS KpaTKoe ornuvcaHve Havbonee BaxXHbIX
CCbINOK;

Hildemann et al, 1991: Jatotca KB 418 OkuMraHus NpUpoAHOro rasa B 6bITOBbLIX YCTPOMCTBaX Ha
OCHOBe V3MepeHNii BbIBPOCOB OT HbbITOBLIX ObOrpeBaTenein MoMeLLeHNa 1 HarpesaTeneli BoAbl Ha
NPVPOAHOM rase;

3Y =6,7% TH25
OY =84,9 % TYz2s

Muhlbaier, 1981: [latotcsi KB Ans 6bITOBbIX YCTAHOBOK Ha rase Ha OCHOBE M3MepeHuid Ans Tpex
neyeii 1 04HOIO BOJOHarpesaTens;

JY =4%TYzs
OY =8 % THazs

Reff et al, 2009: YTo6bI NPOBECTN MHBEHTAPU3ALMIO CN1ef0BbIX 31eMeHTOB TH25 B CoeAnHEHHbIX
LtaTax, B Reff et al. coctaBneHo 84 kateropumu NCTOUHMKOB Ha ocHoBe CSS 13 NEI n npodunein 13
SPECIATE. Mpodunb SPECIATE Ne 92156 npusoauT Reff et al B kauecTBe CCbIKW, W COrNacHo
npumeyaHusim B SPECIATE KB ocHoBaHbI Ha KB 113 Hildemann et al. B Reff et al (gon. nHpopmavms)
yMeHblLUeH MacwTab OY Kak cymmbl BUAOB > 100 % TY25 B OPUTMHANBLHON CCbIIKE, MOTOMY UTO B
Hildemann et al. He 6blAM cAenaHbl MonpaeBkyM Ha napasuTHble 3¢dekTbl. Cneaytowne KB
npejcTaBaeHbl B CTaTbe /151 6bITOBOr0 OKUraHWs MPYPOAHOro rasa;

3Y =6,7% TH25
OY =84,9 % THzs

Bond et al, 2004: BvecTe c obuieli nHBeHTapu3auuveli YY npeactasneHbl KB ans Yy un OY,
nprMeHsiemble AN YCTaHOBOK Manoro CKUraHus;

KepocuH CYKMMKEHHDbI MNpupoaHbiii ras, | Tsxenoe
6biTOBOM HedTAHOM ras*, | Bce HedTAHOE
6biTOBOM TOonAMBO, Bce
Mo OTHOWEHMIO K TY, TY, T4, T4,
gy, % 13 13 6 8
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oy, % 10 10 50 3
| | [ [ l |

*B Bond et al ucnonb3ytotca Takue e KB Kak gns KepocuHa

CBogka Ko3¢duLmeHTOB BbibpocoB Y n OY 13 nuTepaTypHOro o63opa npusejeHa B Tabnuvue
HXe.

Ccbinka Hildemann Mubhlbaier, Battye Reff et al., | Bond et al, | Bond et al, | SPECIATE
etal, 1991 1981 and Boyer 2009 2004 2004 43
WUctounuk 6biTOBOM 6bITOBO 6biTOBOM BbiToBoM BbiToBoi BbiToBoit BbiToBoi
TexHonorusa Meun MacnaHbIi
1 BOAOHArp Koten
eBate/in
Tonnuso NPUPOAHbIiA MpupoaHbIA | NPUPOAHBLIA | NPUPOAHBIA | CKUMKEHH KepocuH ANCTUNNATH
ras ras ra3 ras bl oe macno
HedTAHON
ras
Mo THys Ty TYys5 Ty Ty *+* Ty *+* TYy5
ot K
wy, % 6,7 4 6,7 6,7 13 13 3,898
oY, % 84,9% 8 49,0%* 10 10 1,765
Mpumeuanue BbICOKaA KB He
oueHka =15 HalaeHbl
B CCbl/IKe
(Hays et al,
2008)

*TaKKe NpPMBOANTCA B KayecTse ccbinku B Chow et al., 2011
**YMeHblueHHble 3HaueHua u3 Hildemann et al

*** B Bond et al, 2004 ynomuHaeTtcs, uto T4; coctasnseT 100 % OKBY

Mpeanonaraetcs, yuto Hildemann et al, 1991, Reff et al. 2009 n Muhlbaier, 1981 sBnstoTcs
HauAyyWMn  UcTouHnkamMm ans KB UY mn OY pgns 6bITOBbIX YCTaHOBOK. [lo-BUAUMOMY,
B OCTaBLUMIXCS CCbIKAX UCMONb3YHTCA KoadduumeHTsl 13 Hildemann et al. CBogHoe 3HaueHve KB
13 Hildemann et al n Muhlbaier npegnaraetcs gnA 6bITOBOro CXKMraHWs NPUPOAHOro rasa
(ans OY cBogHoe 3HaudeHuwe Muhlbaier n Reff et al npegnaraetca kak KBoy, B Reff et al
HOpPMMpPOBaHHOE 3Ha4eHVe 0CHOBaHO Ha Hildemann et al.).

Havbonee moaxogsiein CCbINKON Ans kO3PPULMEHTOB BbIGPOCOB AN CKMUTaHWS COKUXEHHOro
HedTAHOro rasa 1 KepocrHa B 6bITOBbIX Nevax siBnseTcs Bond et al, 2004. lna okuraHns XnaKoro
TonNMBa B ObITOBBIX KOTAAX 6bl1 HalgeH TONbKO OAWH KO3dduUmMeHT BblbpocoB. KB He 6bin
HaliAeH B opurnHanbHou ccolike (Hays et al, 2008), Ho Tonbko B SPECIATE 4.3. ogHako, AaHHbIN KB
npeanaraeTca Ana NpYMeHeHNs B pyKOBO/ACTBE.

B cnepyioleii Tabnuie NpUBOANTCA CBOAKa NpeasioXKeHHbIX KB ans PykoBogcTBa:

YposeHb  Tonnuso CekTtop TexHonorna 4y oy Ccbinka
Tabnuua 3- 1 MNpupoaHbIii ras BbiTOBOM 5,35 28,5 Hildemann et al, 1991;
4 Mubhlbaier, 1981
Tabnuua 3- 1 [Opyrue ™nbl  BbITOBOW 3,898 1,765 SPECIATE4.3
5 YKWAKOTO TonAnsa
Tabnunua 3- 2 [a3o006pasHoe BbiTOBOM KamuHbl 5,35 28,5 Hildemann et al, 1991;
13 TONAMBO Mubhlbaier, 1981
Tabnuua 3- 2 MpupoaHbIi ras BbiTOBOM KoTnbl 5,35 28,5 Hildemann et al, 1991;
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19 < 50 KBT Muhlbaier, 1981
Tabnvua 3- 2 Kugkne ™Mnbl  BbITOBOW Meun 13 10 Bond et al, 2004
20 Tonauea

Tabnunua 3- 2 HKunpgkue TMNbl  BblTOBOM KoTnbl 3,898 1,765 SPECIATE 4.3

21 TON/IMBA < 50 kBT

Apyrve ycTaHOBKU Masioro cOKuraHusl

K ApyrvM ycTaHOBKaM Manoro CKMUraHmst OTHOCATCA YCTaHOBKM, KOTOPbIE 0BLIYHO NCMONL3YIOTCA B
KOMMEPYeCKOM/UHCTUTYLIMOHAIbHOM CekTope, 0AHako KB 06bIYHO MPVMEHUMBbI K yCTaHOBKam
meHee 50 MBT. B rnase npueoaatca KB YpoBHs 1 ANt OCHOBHbIX TOMIVBHbLIX rpynn v KB YpoBHs 2
AN Pa3/INYHBIX TEXHONOMWIA ANSA YIS, APeBeCcUHbl, NMPUPOAHOro rasa n Heptw. MNepeveHs Tabauny,
KB B PykoBoacTBe 2009 roga npeActaBneH B TabauLie Huxe.

MepeyeHb Ta6nuy KB ans He 6bITOBOro CKMraHua B rnase PykoBoAcTBa Mo Manomy

COKUraHui.
YposeHb Tonnauso CekTtop TexHonorma
Tabnuua 3-7 1 Yronb HebbiToBOW
Tabnuua 3-8 1 [a3006pasHoe HebbiToBOM
TONAWUBO
Tabnuua 3-9 1 Kungkune BuAbl  HebbiToBOW
Tonauea
Tabnuua 3-10 1 Buomacca HebbiToBOW
Tabnuua 3-26 2 Yronb HebbiToBOW Kotnbl o1 50 KBT o 1 MBT
Tabnuua 3-27 2 Yronb HebbiToBOM Kotnabl 1-50 MBT
Tabnuua 3-28 2 Yronb HebbiToBOW PyyHble KoT/bl < 1 MBT
Tabnnua 3-39 2 Yronb HebbiToBOW ABTOMaTHYecKue KoT/ibl < 1 MBT
Tabnuua 3-30 2 KUpKue Buabl  HebbiToBOM KoTnabl oT 50 KBT go 1 MBT
Tonnauea
Tabnuua 3-31 2 KUaKue suabl  HebbiToBoW Kotnbl 1-50 MBT
Tonauea
Tabnuua 3-32 2 [pesecuHa HebbiToBOW KoTnbl o1 50 KBT o 1 MBT
Tabnuua 3-33 2 [pesecvHa HebbiToBOW Kotabl 1-50 MBT
Tabnuua 3-34 2 [peBecvHa HebbiToBOM PyyHble KoT/bl < 1 MBT
Tabnuua 3-35 2 [JpesecuHa HebbiToBOW ABTOMaTHYecKue KoT/ibl < 1 MBT
Tabnuua 3-36 2 MpupoaHbIi ras HebbiToBOW KoTabl o1 50 KBT fo 1 MBT
Tabnuua 3-37 2 MpupoaHbIli ras HebbiToBOM KoTabl o1 50 KBT go 1 MBT
Tabnuua 3-38 2 MpupoaHbIli ras HebbiToBOW [a30Bble TypOUHbI
Tabnvua 3-39 2 lasoinb HebbiToBOM [a3oBble TYp6UHbI
Tabnuua 3-40 2 la3oo06pasHoe HebbiToBO [asoBble aguratenu
TONAWUBO
Tabnuua 3-41 2 lasoiinb HebbiToBOW [a3oBble aAsuratenu

CxcuzaHue 6uomacce!

Tpy Tabnuupl K03GOULMEHTOB BbIBPOCOB MOAXOAAT ANS CKUraHUs 6UoMaccbl B HEBbITOBbLIX
yCTaHOBKax.

KoadpuumeHT BoibpocoB TH2s coctansieT 140 r/T [ Ans He6LITOBOro CkmraHus buomaccsl. byset
npuMeHATLCA dpakuys Y ans ycoBepLleHCTBOBaHHbIX/3KOMapKMPOBaHHbIX KOT/OB.

KoadpduumeHT Bbibpocos THzs coctasnseT 140 r/TAX AN HE6bITOBOrO CKWUraHWa JpesBecuHbl
B KOT/MaX C Py4HOW nogauein Tonnvsa. s KOTNOB C aBTOMaTWYecKkoil nogadveit Tomnavea
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Ko3¢pduumeHT BbIbpoCcoB coctasnfeT 33 r/IKX. [Ans KOTNOB C py4yHOl nojadveli Tonamsa byaer
npuMeHaTbCa dpakuma YY gn8 ycoBepLIeHCTBOBAHHbIX/3KOMapKMPOBaHHbIX BbITOBbLIX Meyein 1
KOTNOB. [ KOTNOB C aBTOMaTUYeCKOM Mojayein Tonnmea byseT NpuUMeHaTbCA dpakums YY ans
6bITOBbIX KOT/IOB Ha TOMNBHbIX FPaHyax.

Ypos  Tonnuso CekTop TexHonorua TY2,5 ®pakun Yy Kupiainen
eHb [r/TOx a4y [r/rA &
] ] Klimont
(2007)
Tabnuua 3-10 1 Buomacca HebbiToBOM 140 28% 39 -
Tabnuua 3-32 2 JpeBecvHa He6biToBOM Kotnbl ot 50 KBT 86.5% 21.5%* 19* -
£o 1 MBt
Tabnuua 3-33 2 [pesecuHa Heb6biToBOW Kotnbl ot 1MBT 33* 15 %* 5+ -
£0 50 MBT
Tabnuua 3-34 2 [peBecvHa He6biToBOM PyyHble KoThbl 140 28 % 39 35
<1MBr
Tabnuua 3-35 2 JpesecvHa HebbiToBOM ABTOMaTHYECKME 33 15% 5 -

KoTabl < 1 MBT

* 3HaueHuss ana Tabavy 3-32 1 3-33 OCHOBaHbl Ha CBOAHLIX AAHHLIX A KOT/IOB C PYYHOW 1
aBTOMaTM4ecko nogaden TonaveBa <1 MBT © npeanonoxeHusx o Tune TexHONOrunm u
NPOV3BOANTENBHOCTU ANt TeXHONOrniA >1MBT

CoxuzaHue meepdo20 monnuea

CywectByeT naTb Tabnuy, KB B Bepcun PykosogctBa 2009 roga AN TBepAoro Tonnavea
B MasioMaclUTabHbIX HebbITOBbIX ycTaHoBkax. OaHa u3 Tabauy KB oTHocuTcA K YpoBHK 1,
ocTasibHble YeTbipe TabnunLbl - 3To Tabnanubl KB YpoBHS 2 AN KOT/OB.

YpoBeHb Tonnuso CekTop TexHonoruna
Tabnuua 3-7 1 VYronb HebbiToBOM
Tabnuua 3-26 2 VYronb HebbiToBOW Kotabl o1 50 KBT o 1 MBT
Tabnuua 3-27 2 Yronb HebbiToBOW KoTtnbl 1-50 MBT
Tabnuua 3-28 2  Yronb HebbiToBOM PyyHble KoT/ibl < 1 MBT
Tabauua 3-29 2  Yronb HebbiToBOM ABTOMaTMUeCcKMe KoTbl < 1 MBT

M3 PykoBogcTBa 2009 roga HesicHO, KakoBa pa3sHuua Mexay Tabnuuein KB 3-27 v Tabnuuein 3-29
nnn 3-30. Bo3amMoxHo, Tabnnua 3-27 Takast xe, kak 3-29 nnum 3-30.

B nutepatype He 6bIN0 HaeHO MOAPOGHbLIX M3MepeHUA Y (uam YY) Ha AaHHOM ypoBHe
AeTanv3auny B OTHOLLEHWN TeXHONOrKN CkmuraHmns. MosTtomy Ta xe camas gons YY ncnonesyetcs
AN ManbIx KOTN0B (< 1 MBT) Kak 1 ANnst 6bITOBbLIX KOTNOB, B TO BPeMsA Kak NpeAnofiaraeTcs, yYto
KOT/Ibl CpeAHero pasmepa MMeLoT TakyHo Xe A0, Kak 6onbLune KoT/bl (cM. rnasy 1.A.1).

Cxcuz2aHue dpyaux eudoe monnuea

Bepcus  PykoBoacTBa2009 roja  BKIOYaeT BOCEMb Tabaul, A HebBbITOBOTO OKMraHws
rasoobpasHoro u xugkoro Tonavea. B AByx Tabauuax onucbiBaeTcsd  yposeHb 1
A1 ra3006pa3HOro 1 XWAKOro TOM/MBa COOTBETCTBEHHO. B Tabnuuax YpoBHS 2 onuvcbiBaeTcs
OKUraHve npupoAHoro rasa B kotiax 50 kBT-1 MBT n 1 MBT-50 MBT, oxuraHne npupoAHoro rasa
N XNAKOro TonAmBea B TypbuHax v ABuratensx.
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Bbin nposejeH 0630p AuTepaTypbl. HiKe MPUBOAUTCS KpaTKoe onucaHve Havbonee BaXHbIX
CCbINOK;

Mugica et al, 2008: BkitoyaeT Ko3pduLMeHTbl BbIOPOCOB ANt HEGONBLLUNX MapOBbIX KOTIOB Ha
OKUXKEHHOM HedTsIHOM rase (06bem 1 M3);

JY =5,353 % TY2s5 (+ 0,35)
OY =71,32 % TY25( 5,04)

England et al, 2007: [MpeacTaBneHbl AaHHble K3 BOCbMK YCTAHOBOK Ha rase, BK/tuYas
LABYXTOMIMBHBIA  MHCTUTYLMOHANbHBIA  KOTeN W AuM3enbHbIli  dnekTporeHepatop. Mpoduneb,
npejctaBneHHbIV England et al ansa kotnoB Ha rase, BkaoyaeT KB ana 4y n OY;

4y =13 %
oy=61%

Bond et al, 2004: BvecTe c obuieli nHBeHTapu3aumneli YY npeactasneHbl KB ans Yy un OY,

npuMmeHsaemble ANa yCTaHOBOK Manoro OxKuraHus;

KepocuH, CXKMXKEHHBI MpVpoAHbIA Tsxenoe HedpTAHOE
6bITOBOV CekTOp | HedTAHOW ras*, | ras, Bce | Tonnueo, Bce cekTopa
6bITOBOI CekTOp cekTopa
[0 OTHOLLEHWIO K T T T, T,
4y, % 13 13 6 8
oy, % 10 10 50 3

*B Bond et al ncnonb3ytotcsa Takue xe KB kak 41 kepocrHa

Mazzera et al, 2001: Vi3mepeHus co ctaHumMm McMurdo, AHTapKkTuka, Hanpumep, AN An3enbHbIX
nprnbopoB Ans 060rpeBaHNs NOMeLLeHNA NCNONb3YTCS 419 NpeAcTaBneHHbIx KB gna 3Y n OY;

Awnzens, [Ousenb, He 6biTOBOW
He b6biToBOM MNepepacuet*
Mo oTHOWweHWo K | THyo TH25
4y, % 4,4916; 7,3929 5,85; 9,63
oY, % 54,3207, 72,0403 | 70,78; 93,87
*nepepacyeT B COOTBETCTBMM C TekylWMM pacrnpejeneHneM 4yacTuy no  pasmepy
Ana TY B pykosoacTee (OKBY = 27,5 /T, TH10 = 21,5 r/TAX, TH25 = 16,5 r/T )
Battye et al, 2002: HedcHo, Ha OCHOBe KakWX WCTOYHWKOB paccumTaHbl KB, ogHako

OHW BKNOYEHbI, T.K. OTHOCATCA K OKUTaHNO B KOMMepYeCckKnX yCTaHOBKaXx;

HedTb, MpupoaHbid  ras
KOMMEPYECKUIA | KOMMEpPYECKUI
CeKTop CeKTop

Mo oTHOWEHUIO K | TY25 TY25

4y, % 7,4 6,7
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Cooper et al, 1987: [pejcTaBneHo Heckonbko npoduneid BuAOB TY ANa  OKUraHWA.
Mpeanonaraetcs, 4yTo Npoduab Ans MacnsiHoro kotna, Cubatao, T<15 npuMeHUM Ans HeboNbLUMX
HebbITOBbIX YCTAaHOBOK;

4y = 8,69 % TY2s
OY =8,96 % TYz25

CBogka koapdurLmeHToB BbI6pocoB Y 1 OY 13 nutepaTypHoro o63opa npusegeHa B Tabauuax
HIKe.

Fasoo6pasHoe TONINBO

Ccbinka Battye and Boyer Bond et al, 2004 | England et al, 2007
UcTOUHUK KOMMeEpPYECKUIA Bce Bce
TexHonoruna Koten
Tonnuso NPUPOAHBIN ra3 NPUPOAHDIVA ra3 la3006pasHoe ToNMBO
Mo oTHOWeEHMIO K T4, 5 TY,* TY10
4y, % 6,7 6 13
oY, % 50 61
MpumeyaHne BbICOKaA  OLEHKa
=15

* B Bond et al, 2004 ynomuHaetcs, uto TH1 coctaBnseT 100 % OKBY

)Xnpgkue Tunel TONAMBaA

Ccbinka SPECIATE 4.3 Battye Mugica et al, | Cooper et al, | Bond et al, | Mazzera Mazzera
and Boyer 2008 1987 2004 etal, 2001 et al, 2001

UcTOuHMK Kommepyeckuit/mHe | Kommepyeckuit Bce HebbiToBOW HebbiToBOW

TUTYLMOHA/bHbIN
TexHonorua KOT/bl Koten Koten (oTonnexune Koten

B803/yXa) ANA Naposor
0 oTOnNeHUA

Tonnuso OCTaTOYHbIN YrNeBoaopoaHO | CxMMKEHHbIN Hedtb Tsxenoe Ouzens [uzens

HedTenpoayKT e cbipbe HedTAHOI ras HedTAHOe

TOMNVBO
(ma3yT)

Mo oTHOWeHNIO K | TYys5 T4y T4y T4y TY,* T4y s** T4y s**
w, % 2,42 7,4 5,353 8,69 8 5,85%* 9,63**
oY, % 7,8 71,32 8,96 3 70,78** 93,87**
Mpumeuanue cBOAHOE BbICOKaA He6onbwne BK/IIO4EHO N3 SPECIATE

13 8 o6pasuos oueHKa =13 npomblwneHH | B SPECIATE 3.1

u3 WwKos, 60nbHUL, ble KOT/bl (13504*)

KBapTUP

1 NPOMBbILLNEHHbIX

KOT/NIOB.

KB He HailaeHbl

B CCbl/IKE

(Watson, 1979)

* B Bond et al, 2004 ynomuHaeTtcs, uto T4; coctasnset 100 % OKBY

** 10N 3aHOBO PacCyMTaHbl B COOTBETCTBUM C TEKYLLMM pacnpesesieHMeM YacTuL, no pasmepy B PyKOBOACTBE
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PykoBOACTBO BK/IOYAET TONbKO KOIGPULIMEHTbI BbIGPOCOB YPOBHS 1 AN COKUTaHUSE XUAKOro
TonAvBa B HebOMbLUMX YyCTaHOBKax. HW oanH w©3  cemn Ko3pPULMEHTOB BbIGPOCOB
YY He Bblgensietcs, Kak ¥ Havbonee noAxoAsawWwmni cpean Apyrux. [lo3ToMy npegnaraetcs
npuMeHaTb B PyKkoBOACTBe CBOAHOE OT cemu 3HaudeHuli KB. KoadpduumeHTbl BbliGpocoB
QY AeMOHCTPUPYIOT 6osblUe BapuvaHToB, 4YeM Ko3doduumeHTbl BbibpocoB YY, 1 panbHeiwee
nccnesoBaHe MOXET 6biTb MONE3HBIM ANt BbISCHEHWS Hanbonee MoAXoAALLero Ko3pduumeHTa
BbI6GPOCOB. 3/eCh AaeTcs CBOAHOe OT WwecTn KB ¢ cooTBeTcTByOLWMM KB YY.

Cnepyrouwme KB 6biAv BKAOYEHbI ANS OKUFaHUA XWUAKOrO W rasoobpasHoro Torvea B Mabix
ycTaHoBKax. /[lNf CKUraHus B He6bITOBbIX TypbuHax W JAsuratensx npumeHsance KB,
npeanoXeHHble Anst TYpbuH 1 gBurateneii B Fnase 1.A.1:

YposeHb  Toniuso CeKkTop TexHonorma vy oy Ccblnika
Tabnuua 3- 1 la3oobpasHoe  HebbiToBOM 5,35 28,5 Hildemann et al, 1991;
8 TONAMBO Muhlbaier, 1981
Tabnaunua 3- 1 Muakue suapl  HebbiToBOM 6 36 CM. TeKcT
9 TONNMBA
Tabnunua 3- 2 Masyt He6biToBOM Koten ot 50 KBt Het Het -
30 no 1 MBt OLEHK  OLLeHKM
"
Tabnuua 3- 2 Masyt He6biToBOM Kotnbl oT 1 MBT Her Het -
31 no 50 MBT OLEHK  OLLeHKM
n
Tabnunua 3- 2 MNpupoaHbI He6biToBOM Koten ot 50 kBt 5,35 28,5 Hildemann et al, 1991;
36 ras no 1 MBt Muhlbaier, 1981
Tabnuua 3- 2 MpupogHbIi HebbiToBOM Kotabl ot 1 MBT 5,35 28,5 Hildemann et al, 1991;
37 ras Ao 50 MBT Muhlbaier, 1981
Tabnuua 3- 2 MNpupoaHbIi HebbiToBOM [a3oBble 2,5 *
38 ras Typ6UHbI
Tabnuua 3- 2 [asoinb He6biToBOM [a3oBble 2,5 *
39 TYp6UHbI
Tabnuua 3- 2 la3oobpasHoe  HebbiToBOM [asoBble 2,5 *
40 TONAUBO ABuratenu
Tabnunua 3- 2 [a3oiinb He6biToBOM [a3oBble 2,5 *
41 Asuratenmu

* CBogHoe 3HauyeHue KB un3 England et al. (2004), Wien et al. (2004) n US EPA (2011). Noapo6Hoe onucaHue cm. B
"[lokymeHTe ana obcyxaeHus — MeTtogonorum YY i sHepreTMYECcKMxX oTpacaei npombiwaeHHocTn (1A1)".

CN1coK UCNonbL30BaHHOM UTepaTypbl
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based Global Inventory of Black and Organic Carbon Emissions from Combustion. Journal of
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