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MuponusHas cuctema ans 6epexxHomn O4YMCTKN NOABECOK, Mpecc-(opMm 1
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NMpepucnosue pykoBoacTea

NHxxeHepHoe BuaeHve, hopMupytoLlee Lenmy HyrneBbiX 0TX0A40B OyAyLLEro y)Xe CeroaHs.

B npOoMbILLNEHHbIX OKPaCO4YHbIX NMNHUSIX O4YMCTKa NOABECOK M OCHACTKM OT HAKOMMBLLENCS KPaCKU KU3HEHHO
Ba)Ha ANsl KayecTBa MpoaykumMm n 6e3onacHocT paboTbl. XMMUYECKMe METOAbl UMM OTKPbITbIA OOXUr
NpuMBOAAT K AedopMaLLMM U CHUKEHWNIO MPOYHOCTU METAINOB.

MuponnsHble cnctemMbl o4ncTkM noaBecok MT Makina ounwaloT kpacky nyTeM TEPMUYECKOTO PasnoXeHUs
ee CTPYKTypbl B GeckucrnopogHon koHTponmpyemon cpede (400-450°C). 31o rapaHTMpyeT oTCcyTCTBUE
aedopmMaumm UnM NoTepyM MEXaHWYECKOW MPOYHOCTM MNOABECOK. Bblaensiowmecs rasbl MNOMHOCTHIO

poxuratotcs B peaktope npn 850°C fo unctbix BbIGpocoB. Mbl ropaemcst Tem, Y4To npegnaraemM naeansHoe

NHXeHepHoe pelueHne B2B ana npoaneHns cpoka cny6bl OCHACTKM,
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Kurumsal

TexHonornyeckun opeHa n3 Typumm, Npon3BoAALLNA NPOMbILLIIEHHOE 060pya0oBaHUE No
MUPOBbLIM CTaHOapTaM.

C MomeHTa cBoero ocHoBaHusi komnanust MT Makina vrpaeT BeayLUyto porlb B CEKTOPE MPOMbILLIIEHHOIO
N3MENbYEHUS, YHUUTOXEHNS] U MepepaboTkm oTxodoB. Ha Hawewn npon3BogcTBeHHOM 6a3e B CTamOyne Mbl
paspabaTtbiBaem rnobanbHble peleHns no ynpaereHuio oTxodamu. Bce Hawm npousBOACTBEHHbIE
npoLecchl MOMMHOCTbLI0O COOTBETCTBYIOT CTaHAapTam ynpasneHus kadectsom ISO 9001, akonormyeckoro
meHempkmeHTa ISO 14001 n crangaptam CE. Hawm maluvHbl 06nagatoT NpoYHOCTBLIO, MO3BONSOLLEN
paboTaTb B CaMbIX CIIOXHbIX MOJEBbLIX YCITOBUSIX.

®dunocodmsa ausanHa u R&D MobanbHasa ceTb 3KCNopTa U 06CNyXMBaHUSA

B Halumx npoekTax Mbl UCMONb3yeM NPOrpaMMHoOe Mel akcnopTupyem Hawum cuctemsl B 6onee yem 20
obecneyeHnne ana 3D-napameTpuyeckoro CTpaH, rmaBHbIM 06pa3om B EBpony, Ha BrivbkHui
MOZENMPOBaHKs, aHanM3a METOA0M KOHEYHbIX BocTok, B Poccuto n Adppuky. CepBUCHbIE CIyKObi 1
anemeHToB (FEA) 1 BbIMMCNINTENBHON TMAPOANHAMUKN yaaneHHbln MoHUTopuHr Yepe3 SCADA rapaHTupytoT
(CFD). PacnpeneneHue Temnepatyp BHYTpY Nevm 6ecnepeboliHyto paboTy yCTaHOBOK.

CKOPOCTb NOTOKA rasa CUMYINMPYTCA AN AOCTUXKEHUS
naearnbHOW reoOMeTpumn ropeHus.

O6s3aTenbCTBa NO YCTOMYUBOMY Pa3BUTUIO U HYJIeBbIM OTXo04aM

B Hawwux uccnenoBaHusx M paspaboTkax Mbl yaensiemM npuoputeTHOE BHUMAaHME 3allumTe OKpyKatoLuew
cpegbl. Hawwy uHcuHepaTopbl COOTBETCTBYIOT —3akOHaM MUHUCTEPCTB  akoriorun. [peobpasys
YTUNM3MPOBAHHOE TEMIO B Nap U ropsiyyto Body, Mbl CHUXKaEM yrrepoaHbii cneq. AToT NoAxXoa yKkpennsaeT

mMoaenn 3KOHOMUKU 3aMKHYTOIO LUMKIna n MUHUMU3NPYET 3aTpaTthbl.

CE IS0 9001 IS0 14001 TSE-HYB
STANDARDS QUALITY MNGT ENVIRONMENT COMPLIANCE
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MpUHUMNbLI NTMPONUTUUYECKOMU OUUCTKMU

becnnameHHasa ouncTka MOKPaCO4YHbIX NOOABECOK FIpI/ICI'IOCOGJ'IGHMVI OT CJ10€B KpacCKu 6e3
nospexgeHmnd metarna.

MpoLecc 04NCTKN NOABECOK HAYMHAETCS C OrpaHUYeHNs yPOBHS KUCITOpoaa U NoaaepKaHns TeMnepaTtypbl B
npenenax 425-485°C. B aTton cpeme opraHuyeckue crnou (Kpacka, Macrno, nonMMmepbl) MeareHHO
rasnguumpytoTcs (Nnponuayrotest) 6e3 BocrnnaMeHeHns. ATOT GecrninaMeHHbI MPUHLIMN 3awuULLaeT MeTans

OT TemnepaTypHbIX JedopMaLnii.

3AIPY3KA -> FTASNOUKALINA -> NONHOE CFOPAHME -> OUNBTPALIUA

Mopaya oTxoA0B B 3arpy304HbIv TepMuyeckoe pasnoxeHue npu [pombiBKa 1 HelTpanu3aums
A A By P P o P YHuutoxeHue razos npu 1100°C P b &
ByHkep 850°C BpeaHbIX ra3oB

SOOEKTUBHOCTb OYUCTKU OT KPACKWU WU 3AWUTA METANNA

MuponuTnyeckas ounctka obecneunsaeT 100 % achbhekTUBHOCTL yaaneHns Kpacku C METaNIMYECKMX NOABECOK.
MockonbKy MeTarns He KOHTaKTUPYET C NIlaMeHeM, OTCYTCTBYET XMMUYECKasi KOPPO3us Unu AedopmaLims, YTo NPOAeBaeT
CpOK cny>x0bl NoaBECOK B 3 pasa.

MonycropesLuve rasbl NMPONM3a OTBOAATCS BO BCTPOEHHYI KaMepy TepMUYECKOro OKUCIEHUs (BTOPUYHYH Kamepy) Hag
neybto. B aTon kamepe rasbl nonHocTbto okucnstotes npn 850°C - 1100°C B cpene, 6oraton kucnopodoMm, npespatlas

nety4ne opraHunyeckme coegnHenust (JIOC) B YNCTbIN BbIXITOMN.
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ATF-50 O6bwee onucaHue

MuponunaHas o4ncTka HaKoNUBLLECS KpacKM Ha NoABecKax, ocHacTke 1 hopMax 6e3
noBpexaeHus metanna.

Hawwn neun anst o4MCTKN NOOBECOK — 3TO NPOMBbILLUIIeHHblIE CUCTEMbI, oYMl aoLlLne getanm ot I'IOpOLIJKOBOI7I
Kpackn MeTtogomM nupornmsa oe3 noBpexgeHna metanna. Cucrtema npencraBnaeTt cobor 3KONormyecku
YUCTYH N SKOHOMUYHYIO anbrepHaTnBy XMMN4YE€CKMM BaHHaM.

OcHoOBHble o6nacTu NpUMeHeHUsA KnroueBble npenmMyLiecTBa KOHCTPYKLUN
® [IpombliLlNieHHble OKpaco4Hble uexa: OuncTka MnponusHble neun NpeBpaLlaloT OCTaTku KPacku B Cyxyto
HaKOMUBLUUXCS Croes I'IOpOLLIKOBOVI KpacKu Ha 3051y, COXpaHAA CTPYKTypy mMeTtanna. ,D,ETaJ'IVI nocne nedyn

NEerko OYULLIAKTCA NErkMM ornorackMBaHMeM BOAOW MOA
nogBecKax n OCHacCTKe.

AaBrieHneM UInm BCTPpAXnBaHUEM.
® ABTOMOOMNbHAA NPOMbILWSIEHHOCTL: OuncTKa

Tenexek Ans Aetaneu, peLeTok M OKpacouHbIX Brnarogapst TO4HOMY KOHTPOJHO TEMMepaTypbi u
NPMCNoCoBNEeHNIN OT XKMUAKOW KPaCKN. GeckucnopoaHomy nMponuay AegopmaLs
MeTarin4ecknx noaBeCcoK NOSIHOCTbIO UCKITHOYeHa,
® [Ipou3BoacTBO OLITOBOW TEXHUKMU: KannbpoBKa OCHACTKY He HapyLLaeTCs.

MuponuTuyeckas 04UCTKa KPHOYKOB, 3aXKMMOB 1
¢h1kcaTopoB ¢ KOHBENEPOB OKPACKM.

® 3aBopgbl NOKpbITUN N Npecc-dopm: Ouncrtka
MeTannImMyecknx npecc-gopm OT opraHUYecKnx

OCTaTKOB.

MT MAKINA | CMCTEMbl TEPMUYECKOM OYUCTKM U MUPOSU3A CTtpaHuua 06 / 21
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MoapobHble TeXHUUYEeCKMEe XapaKTepUCTUKH

ATF-50 MoLLHOCTb, MHXeHepHble NapaMeTphbl, aHepronoTpedneHne n pmsnyeckue

XapakTepuctmkm moaernu.

ONMNCAHUE NAPAMETPA TEXHUYECKOE 3HAYEHUE / CMELN®UKALINA

HoMuHanbHas MOLWHOCTb CXKUraHUs
TemnepaTypa nepBUYHON KamMepb|
Temnepatypa BTOPUYHOM KaMepb
MoluHOoCTb ropenku nepBUYHOM Kamepbl
MoLwHOCTb ropenku BTOPMYHOM Kamephbl
Pa3mepbl 3arpy3o4Hon aBepu

O6BLeM nepBUYHOM KaMepbl
OHepronoTpebneHne cucTemMbl
BHewHue rabaputsi (LU x [ x B)

O6wWwumn Bec HETTO

Twn 3arpy3ku oTxogoB

Bbirpyska 3onbl

OuuncTtKka AbIMOBbIX ra3oB

ABTOMaTM3auua u ynpaBneHune

NMPUMEYAHUE NO MOWHOCTU WU YCNOBUAM PABOTbI

50 nuTtpos / 3arpyska

400°C - 450°C

850°C

80.000 kcal/h

100.000 kcal/h

1200 mm x 1200 mm

1.2 m®

3.0 ki

1400 mm x 1600 mm x 1800 mm
~ 1.800 kg

Py4yHaa penbcoBaf Tesexka
Py4yHaa y6opka

NpsmMasA ropeska AbIMOBbIX Fa30B

Siemens S7-1200 PLC & HMI

MOLLHOCTb O4MCTKM 3aBUCUT OT TOMLLUUHBI CFO0SI Kpacku, ee Tna v niioTHOCTU 3arpy3Ku NoaBeCOK. an TONCTbIX CINOAX Kpacku BpemMs
nmponn3a AoJHKHO ObITb YBENMNYEHO, a TeMnepaTypHas pamna TOYHO OTperynmpoBaHa Ha PLC.

MT MAKINA | CUCTEMbI TEPMUYECKOWA OYMCTKW W MUPONMNU3A

Ctpanuuya 07 / 21
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Kamepa nuponu3a v KOHTPOnb Harpesa

I'Ipou,ecc I'II/IpOJ'IMTI/I‘-lGCKOVI ra3|/|d)|/n<au,v|m KpacCKkun B 6eCKVICJ'IOpOﬂ,HOI7I Kamepe.

Kamepa nuponusa — 9TO repMeTuyHasl s4erika, Kyda 3arpyxaeTcs oOKpalleHHas ocHacTka. OHa
CNpPOEKTUpOBaHa AnsA rasvdukaLmm NonMMepoB Kpacky 3a c4eT Tennornepenadm 6e3 oTKpbITOro ropeHus.
YpoBeHb knucnopoaa noaaepmneaetcsi 6riM3kMm K Hyrto, YTo NpeaoTBpaLLaeT BO3ropaHmne Kpacku.

TemnepaTypHbI PeXUM U MOAYIALMA

TemnepaTtypa BHyTPWM Meun MNOALEPXKMBAETCS 3a CYET pPaBHOMEPHOrO

pacnpefeneHus ropsiHero Bo3gyxa OT  TOPEerkn  pPeumpKyrsaunMOHHbIMA

BeHTMnsATopaMu. CKOpOCTb HarpeBa TOYHO KoHTponvpyetcs PLC ans

COXpaHeHWUA NPOYHOCTU CTan NOABECOK.

® Volume: 1.2 m3largeinternal volume optimized for batch
cleaning.

® HeatRecirculation: Homogeneous temperature
distribution via high-flow circulation fans.

® Precision Sensors: Dual thermocouple temperature
control and safety limit switches.

® AirSealing: Water-cooled silicone profile or heavy-duty
braided gaskets.

MT MAKINA | CMCTEMbl TEPMUYECKOM OYUCTKM U MUPOSU3A Ctpanuua 08 / 21
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Kamepa tepmanbHoro peakropa goxxura (850°C)

MonHoe TeEPMUHECKOE YHNUHTOXEHNE Na30B NMMposmn3a rnpu BbiICOKMX TeMnepartypax.

YrnesogopoaHble rasbl 1 JIOC, Bbigensiowmecs Npu NnMponuae, BTArMBaloTCs Mo paspexxeHnemM Hanpsimyto
B Kamepy OoxuraHus. [ns npeBpalleHnst 3TMxX ra3oB B YMCTbIN BbIOPOC OHM CMELLMBAKOTCS C BO3OYXOM U
okucnsitTca npy TemnepaType He meHee 850°C.

Be3sonacHocTb goxuram KOHTPOIJb Bbl6pOCOB

K NAPAMETPbl PEAKLMW BTOPWUYHOW KAMEPbI
amMepa  OOXUraHuma CrpoeKkTnpoBaHa  Tak, 4YTOObI

rapaHTUMpoBaTh BpeMmsi HaxoxaeHusi ra3oB He MeHee 0.5

CeKkyHA. OToro [0CTaTOMHO Ans MOMHOro  yCTpaHeHus ® MuHumanbHas paboyas Temnepartypa:
3anaxa, caxu W BuaAMMOro pAdbima. [openka poxura 1100°C (numuT 1200°C Ans MeanumuHCKNX
3anyckaeTcs [0 BKITIOYEeHUst HarpeBa OCHOBHOM NeYu. 11 TOKCUYHBIX OTXO/IOB).
. .

[MockonbKy BHYTPEHHSIS NOBEPXHOCTb BTOPUYHOW Bpewms HaxoxpaeHus rasa: Mun. 2.0

KaMepbl NoBEPraeTcs BO3AENCTBUIO KUCTbIX Fa30B, ee cekyHapl (ctaHgapt EC).

OrHeyrnopHasi yTepoBKa BbINOMHEHA U3 CNELManbHbIX

KPEMHE3eMUCTO-TTIMHO3EMMUCTbIX KUPMMYeii C BbICOKOM ® Pacxopn BTOpU4HOro Bo3ayxa:

KOPPO3MOHHON CTOMKOCTBHO. MogaynupyeMbiii BNpbICK No4 ynpasneHnem

PLC.

® YpoBeHb kucrnopoga: MapaHtns MuH. 6%
€cBOOOHOrO KMCNOPOAa Ha BbIXoae
ObIMOBbIX ra30B.

® Tennounsonauusa: Ogeanouns
KepaMmn4yecKkoro BosfiokHa 1 OrnopHbIe NIUThbI

N3 CUINnMKaTa Karnbuusa.

® ABTOMaTU4EeCKUIA KOHTPOJIb FOPerku:
ABTOMaTMYeCKasi cUcTeMa 3axXuraHust npu
nageHvn Temnepatypsbl Hke 850°C.

MT MAKINA | CMCTEMbl TEPMUYECKOM OYUCTKM U MUPOSU3A Ctpanuua 09 / 21
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KepamMoBOnoKoOHHaA U3OSALMA U CTaNbHOM KapKac

Jlerkne nsonsauynoHHbIE crou, yCTpaHAwune notepu tenna, n YKECTKUIN BHELLHWI Kapkac.

B neunm ounmctkm nogBecoOK BMECTO KracCUYecKoro Kmpnmya WMCnonb3yrTCA Jerkne u yCTOIZ‘-II/IBbIe K

TEPMOLLOKaM MinTbl U3 KepaMOBOJT1OKHa. 39710 obecneymBaet 6bICprIIZ Harpes 1 OCTbiBaHWE Nne4yu, CHM>xXad

3HepronoTpebneHune. CTanbHOM KOPNYC YCTOMUUB K KonebaHnsam SaBneHus.

KoHCTpYKLUMSA U30NUpoBaHHbIX CTEHOK U NaHernewn

Insulation Board: 1260°C rated ceramic fiber
boardlining.

Backup Layer: Calcium silicate backup
insulation blocks.

Frame Insulation: Outer wall temperature
keptunder 60°C via mineral wool.

BHeLlwHWIA KapKac 1 3aLuTa oT KOppo3nuu

CTeHKM neyr opMUpYHOTCS NyTEM MOHTaXa CxKaTbIX 0Aessn U3
KepamoBoriokHa C¢ paboyelrt Temnepatypon 1260°C.
lepMeTYHOCTb [OBepu  obecrneuynBaeTcs  CUIMKOHOBbLIM
npodunem C BOASHbLIM oxnaxgeHviem unm
CTEKIIOBOSIOKOHHBIM YMNOTHUTENEM, MOSTHOCTbIO
UCKJTHOYaIOLLIMM YTEUKY ra3oB.

MHorocnoHas n3onsiLMoHHas CTPYKTypa noBbiLLaeT
Tennosy 3hMEKTUBHOCTbL NEYM, CHUKasA pacxod Tonnmnea
0o 35%.

MT MAKINA | CUCTEMbI TEPMUYECKOWA OYMCTKW W MUPONMNU3A

CTtpanuua 10 / 21
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Mopenkau pamnbl perynimpoBaHMa rasa

Mo,u,ynl/lpyemoe aBToOMaTU4eCKOe ropeHumne and peunpkynaunm tenna nevdm n peaktopa 4oxura.

Fopernka KOCBEHHOrO Harpesa Kamepbl 1 roperika peaktopa AoXura OCHallleHbl paMnamMu perynmpoBaHus
rasa rno BbICOKMM cTaHgapTam 6e3onacHocT. MoLLHOCTL ropenok asTomatudecku mogynupyetca PLC B
3aBUCKMMOCTM OT TEMNepaTypbl. DTO CHUXKAET pacxoq TONnmBa.

Be3onacHocTb (hakena u 3alwmnTHbIe OJTIOKUPOBKU

B pamnax rasa ctaHOapTHO YCTaHOBIEHbI ABOVIHbIE NPefoXpaHUTENbHbIE
KnanaHbl, JaT4YvKM OaBIEHUs rasa MWH/MaKC M 3MeKTpoAbl MOHU3ALMUN.
Mpw yTeuke rasa unuv nageHWn AaBneHns cucteMa nepekpbIBaeT nogavy 3a
1 cekyHay v BblOAET aBapuio.

BapVIaHTbI TonnunBa

[openoyHble CUCTEMbI, B 3aBWCUMMOCTV OT TpeGOoBaHWIN 3akasymka u
UHppacTpykTypbl 0ObekTa, nogxoasdwuyx Ans  MpUpogHOro  rasa
(CNG/LNG), ausenbHOro TOMnMBa WU CXKEHHOro HedTsHOro rasa
(LPG) olarak secilebilir. Ayrica c¢ift yakith (Dual-Fuel) brtlor
entegrasyonu da opsiyonel olarak sunulmaktadir.

MT MAKINA | CMCTEMbl TEPMUYECKOM OYUCTKM U MUPOSU3A Ctpanmua 11 / 21
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3arpy30|-|Haﬂ TerneXkKaum cuctembl pa3mellleHuss OCHAaCTKM

PenbcoBbI MeEXaHU3M, o6ecneqMBa+ou.|,v||7| JIErkyro U HaaexxHyr yCTaHOBKY OCHACTKU B NMeEYb.

B neuyax ouncTkM BMeCTO 3arpy3o4Horo ByHkepa mMcnonb3yetcs Tshkenas Tenexka, nepemMeLarLiascsa no
penbcam nepeg neysto. OnepaTop yknaabiBaeT AeTanu Ha TENEXKY CHapY»XW, NOCIe Yero oHa BPYYHYH UK ¢
NOMOLLbHO NPMBO/A 32E3XKaAET B MNevb.

Mpy3onogbEeMHOCTb PefibCOBOW TENEXKN

MockorbKy Tenexka NoCTOAHHO NoABepraeTcs Harpesy
00 450°C, oHa cBapMBaeTCs U3 KOHCTPYKLMOHHOW
cTanu, yCTo4MBOW K TEMNSIOBbIM PACLLUMPEHUSAM.
MoALMMHUKN KONEC UMET rpadoUTOBYHO CMa3kKy.
[MepenHas ABepb TENEXKN MHTErpupoBaHa c ABEPbIO
neyu.

GUVENLIK KILIDI: Primer briildr galigirken kapak

agilmaz.

MT MAKINA | CWUCTEMb TEPMWYECKOW OYACTKM U MUPONU3A CTpaHuua 12 / 21
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OuucTKa OT yrnepoaHoro Harapam metoabl yéopku

becnbinesasi ouncTKa ot yrnepoaHoro Harapa, oCtaloLlerocd Ha Teriexkke nocrie uukra nmponmaa.

Mocne rasudukaumm NonMMepoB Kpacku B 6ECKMCNOPOaHON cpefie Ha AeTansax U Ha nory nevm ocrtaeTcs

TONbKO CyXOW yrnepoaHbiii Harap (3o5a) 3 HeopraHNYecknx NMrMeHToB. MNocne ocTbIBaHWSA 3TOT Harap Nnerko

yoanaeTca BOOOM NOA AaBrIEHNEM U BCTpPAXMBaAHNEM.

OuucTKa OT yrnepoaHoro Harapa

Mocne 3aBepLUeHUst MpoLecca OYUCTKM CKOMUBLUWIACS Ha
normy mneyvn yrmepofHbll Harap yaansietcsl BpydHyto. JTa
3ona vHepTHa 1 6e3BpeaHa.

CxKaTbIl BO3AYyX U BCTPAXMBaHUe

MopolikooBpasHas 30ma Kpacku, OCTaBLUASACH Ha ropsumx
nofBeckax Mocre neyu, MOMHOCTbI — yaanserca
MOBEPXHOCTEW  CkKaTbiM  BO3AYXOM WM NErkum
BCTPSAXMBaHMEM.

MT MAKINA | CUCTEMbI TEPMUYECKOWA OYMCTKW W MUPONMNU3A

CTAHOAPTbl OYUCTKW U OBCNYXUBAHUA

® [lepunoaguyeckas y6opka: NogmetaHme
noda neyv kaxkaple 5 UMKIoB.

® [lpoBepka ynnoTHeHnn: KoHTporb
repMeTMYHOCTM NPOKNaaoK ABEPU NEYN
npoTMB 3anaxa.

® TennoBas 3 ¢eKTUBHOCTDb:
BonokH1cTas n3onsuus BbICOKON
NSOTHOCTU, CHUXKaoLLLAsA noTepu Tenna.

® CokpaweHue o6bema: CHKeHNE
obbema ocTaTKoB kpacku 4o 98%.

® Be3onacHas 3ona: [lofHOCTbIO MHEPTHbIE
OCTaTKM MUTMEHTOB KpacCKWu.
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Cucrema npaMoro AoXXuUraHus oTXogsilmux ra3os

CxuraHue rasoB nuponusa B kamepe goxura npyu 850°C nepes BLIOGPOCOM B OKpyKatoLLyHO
cpeay.

B neun ounctkm BMecTo ckpybGepa mcnonb3lyeTcs BbiCOKOTEMMNeEpaTypHast kamepa poxuraHus. OHa

oKkucnaeT netyuue yrnesomaopoasl Ao yrnekucnoro rasa ($CO_29$) v napos soabl ($H_209$), o6ecneunsas
OTCYTCTBME 3araxa 1 ibiMa Ha BbIXofe.

OkucneHue yrnepopa

B BbicoKOTEMMNEPATYPHOM peakTope rasbl CMELUMBAIOTCA C KUCTTOPOLOM
AnNsi NpeBpaLLEeHNs BCeX HeOropeBLLIMX YITeBOA0POAO0B B YIIEKUCTIbIN ras.

Be3abIMHbLIN 1 6ecLBeTHLIN BbIGPOC

asbl, BIXoAALME 13 TPYyObl NMocne peakTopa, NONHOCTb0 6eCLBETHbI, He
numetot 3anaxa u Ha 100% COOTBETCTBYIOT 3KOMOMMYECKUM CTaHAapTam
EC.

MT MAKINA | CMCTEMbl TEPMUYECKOM OYUCTKM U MUPOSU3A Ctpannua 14 / 21
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BbITA)>XHOW BeHTUNATOP (AbIMOCOC) M AaBNeHue

BbITsKHON BEHTUINATOP C peryﬂMpOBKOVl 4acToThl, yﬂpaBﬂFIPOU.LMVI NOTOKOM ra3oB 1 pa3pexXeHnem.

BbiTsikka rasos nmponmn3a B KaMepy O0XUraHuaA obecneynBaeTcs TGpMOCTOI7IKI/IM ObIMOCOCOM Ha BbIXofe.

CkopocTb BeHTunaTopa perynupyetca PLC no pgatumky gaBreHus B neyn, nogaepXkunBasi NOCTOSIHHOE
HebornbLoe paspexenue (-10 Ma).

MpuHUMN paboTbl AbiIMOCOCa

i -

O mme A

Mpu BTATMBaAHUM NUPONM3HLIX TA30B B Kamepy [OOXKUraHusi AbIMOCOC
perynupyet  CKOpoCTb MoToka. banaHc paspexeHuss B nedn
noaAepXMBaeTcs NOCTOAHHO.

® TepmocTomKocTb: CrneumansHoe paboyee Korneco u

MOALUMMHUKA, BblAEPXKUBaIOLLME TEMMepaTypy ra3os Ao
350°C.

II
..
iy
"

® YacToTHOe perynupoBaHue: ABTOMaTUYECKNI KOHTPOIb
CKOPOCTU NHBEPTOPOM NO AaTHUKY aBleHnA.

L4 FepmeTMqucn:: MexaHnyeckne YynnoTHEeHUA Bana ans

npenorepalleHna yTedkn 3anaxoB 1 abiMa.
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Manens ynpaBneHusa PLC nuHTterpauma co SCADA

BesonacHoe ynpaBneHue Bcel yCTaHOBKOW C OHOMO 3KpaHa, perncrpaumnst GaHHbIX U
TENnemMeTpus.

WHcuHepaTop ATF-50 pabGoTtaeT B MOMHOCTbIO aBTOMaTUYECKOM pexunme. Pacxon Bosgyxa, mogynsuus
ropernok, paspexeHue, 4O3npoBaHMe 1 BNOKMPOBKN yNpaBnsalTCcs KOHTponnepom Siemens unu Schneider.
OnepaTop ynpaBrnsieT CUCTEMOW C LiBETHOIO CEHCOPHOro akpaHa (HMI).

VIHTerpau.vm UHTEeNNeKTyalbHbIX 4aTYNKOB

MAPAMETPbl DKPAHA HII
Jatuvkn  paeneHus, Tepmonapbl, pH-anekTpogsl u

pacxogomMmepbl nepepardT AdaHHble Ha PLC B peanbHOM ® Chamber-l-remp. 850°C -950°C
BpeMeHn. Cucrtema obpabaTbiBaeT MX Ans crtabunusaumm (Grafiksel Takip)
rOpeHnst U MMHUMM3aLMKn pacxoga Tonnmea. P

SCADA 1 ypaneHHbIi cepBuc ® Chamber2Temp: 1100°C (Emisyon
Emniyet Kilidi)

BctpoeHHbin modem nossonsieT uHxeHepam MT Makina

yAaneHHo oTcnexusaTb napameTpbl, 06HoBnATL O u ® DraftPressure: -15 Pa (Hafif Vakum

aHanManpoBaTb Kofdbl OWMGOK, pellasi CepBUCHbIE BOMPOCHI Kontroli)
0e3 Bble3ga Ha 00bEKT.

® pHlevel: 7.2 (Otomatik Dozajlama Aktif)

® System Status: RUNNING - LIVE
TELEMETRY

CucTeMa XpaHuUT UCTOPUIO TEMMNepaTyp M aMuccuii 3a 1
rof C BO3MOXHOCTbH0 akcrnopTa Ha USB.

MT MAKINA | CWUCTEMb TEPMWYECKOW OYACTKM U MUPONU3A CTpanuuya 16 / 21
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JKonornyeckKue cCTaHaapTbl BblﬁpOCOB ncooreercreme
CpaBHeHwue nokasartenemn BblIOpoCoB yCTaHOBKM C HOpMamu EBponenckoro Cotosa v niumutamu.
ATF-50 ocHalleH TeXHOMNOorMsiMM OYMCTKM ra3oB, COOTBETCTBYHOLLUMMM CaMbiM CTPOrMM 3KONOrMYeCKUM

3akoHaM. CouyetaHne TemnepaTtypbl 1100°C 1 BpeMeHU HaxOoXOoeHWs rasoB He MeHee 2 CeKyHA BO
BTOPMYHOM Kamepe C MOKpbIMU CKpyB6epamm CHKaeT BbIOPOCHI 3HAYMTENbHO HXKE HOPMAaTMBOB.

3ATPA3HAKLWEE BEWWECTBO JIMMUT EC (2010/75/EU) NW3MEPEHHbBIE 3HAYEHUA
O6was nbink (PM) 10 mg/m® < 6.5 mg/m®

Okcup yrnepoga (CO) 50 mg/m® < 15.0 mg/m*®

Ovokenpg cepsbl (SO:) 50 mg/m® < 8.0 mg/m®

Okcuabl azota (NOX) 200 mg/m*® < 120.0 mg/m®
Xnoposogopoga (HCI) 10 mg/m® < 2.5 mg/m®

[WOKCUHBI U (bypaHbI 0.1 ng-TEQ/m® < 0.04 ng-TEQ/m®

HEMPEPbIBHLIA MOHUTOPUHI BbLEPOCOB (CEMS)

C nomoLLblo ycTaHOBMEHHbIX Ha Tpy6e razoaHanusatopos (CEMS) nokasatenu CO, Oz, nbinu, SO. u Temnepatypbl
PErNCTPUPYIOTCA B peanbHOM BpeMeHn. CucTeMa nogaepkmMBaeT NpsiMyto nepeavy AaHHbIX B 6a3bl AaHHbIX
MWHUCTEPCTBA 3KOMOMUN.
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MecTto yctaHOBKM, chyHaaMeHT u cbopka

Tesisin kurulacagi beton zemin kaide gereksinimleri ve altyapibaglantilari.

lMockonbKy neyb ABMASETCS TSXKENOW YCTaHOBKOWM C  TEMfoBbIM  paclUMpeHUEM,

yHOAMEHT #

NHdpaCTPYKTypa LOSMKHbI COOTBETCTBOBATb CTaHAapTaM. YepTexu yHOaMeHTa nepenatroTcsl KIMEHTY

nHxeHepamm MT Makina oo oTrpy3sku o6opygoBaHus.

Cneuundmkaums nonan 6eToHa

Mon pans ycTaHOBKM [JOMKEH npeacTtaenaTb  coboin
XKenesobeTOHHbIV NNUTHBIN (PyHOAMEHT Kracca He MeHee
**C25/30**, TonwwmHa 6eToHa AomkHa bbiTb He MeHee 250
MM C [BOWHbIM apMMUpOBaHMEM  CTallbHOW  CETKOM.
BblpaBHVMBaHME yHOaMeHTa Mevyn WMeeT peluarllee
3HaYeHne ONnsg MOHTaxa TPyOOnpOBOAOB 6Ge3 MexaHU4ecKux

HanpsHKeHUN.
Cpok MOHTaxa

Cpok MOHTaka Ha MecTe, BKMo4asi cOOpKy MoAyIbHbIX
yacTten, TpyGONpoOBOAOB U 3rEKTPONPOBOAKM, COCTaBIsIET B
cpegHem  **5-7  paboumx  gHen**.
MPOBOASATCS XONoAHble UCTBITAHUS U ropsyasl myckoHanagka
(McnblTaHNe CxXUraHWs C OTxXogamu) Mop  PYKOBOACTBOM
cynepsusopa MT Makina.

[ocne MoHTaxa

I MPOTOKON BBOAA B 3SKCIMIYATALUKH WU NMPUEMKU

1. MexaHU4YeCKNUI U INEeKTPUYECKUN KOHTPOIb
(xonoaHble UcnbiTaHusA):

Mocre ycTaHOBKM CUCTEMbI MPOBEPSAIOTCS HanpaBieHUs
BpalLleHVs ABUraTenen, pacxodbl BEHTUNSATOPOB,
curHanusauus PLC, nocnegoBaTtenbHOCTb po3kura
rOpEeroK 1 NpPoKaaku repMeTuYHoCcTU. Ha aTom atane
npoBoauTcs 6azoBoe 0byyeHre onepaTopoB.

MT MAKINA | CUCTEMbI TEPMUYECKOWA OYMCTKW W MUPONMNU3A

TPEBOBAHUA K WHOPACTPYKTYPE

® JneKkTpuyeckasi MOLWHOCTL: TpexdasHas
nvHna nutauma 380 B /50T, 32 A.

® TonnuBHasaA NUHUA: [ln3enbHbIv 0ak nnu
NHUA noaknoyeHns raza muH. 300 mbap B
3aBMCUMOCTW OT TUMa FOPENKU.

® [logkntioyeHune Boabl: BogonpoeogHas
Bofa rnof gaesneHnem 2-4 6ap ans
ckpyb66epa (pekomeHayeTcsa ymaryeHHas
BOA).

® CxaTtbin Bo3ayx: Cyxon BO3ayx
OaBrieHnemM He meHee 6 6ap ansg
NHEBMaTMYECKOW 3arpy304HON ABepn 1
OYNCTKM PUMBTPOB.

2. AcnbiTaHuWe Ha CXXUraHue U usmepeHue BbIGPoOcoB
(ropsiuve ncnbITaHuUsA):

Cuvctema nocTteneHHo HarpeBaeTcs 4o paboyer
Temnepartypsbl (1100°C). MponssoanTenbHOCTb
NOATBEPXXAAETCS 3arpy3Kon peanbHbIX 0TX040B. Bo Bpems
NyCcKOHanaaKku KOHTPONMPYHTCS U PETUCTPUPYHOTCS
rokasaTtenu BbIGpOCOB [bIMOBbIX Fa30B.
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Mpadcdhumk nepuoguueckoro ob6cny>xmpaHua M aKcnnyartauumm

[Mpouenypbl 1 NPoOBEPKN, HEOOXOAMMbIE O MPOANEHUS CPOKa CIy>KObl yCTaHOBKN U
nopaepxanuna K.

PerynsipHoe TexHuyeckoe oGCMyXMBaHWE MHCMHEPATOPOB HEobXoAMMO Onsi obecrnevyeHuss HagexXHOCTH
MEXaHUYeCKMX Yy3rnoB U yTepoBKM, paboTaromnx Mpy BbICOKMX Temnepartypax. [deTanbHbii rpadumk
nepegaeTcs onepaTopam BMeCTe C CUCTEMOWN.

NEPNOL OBCITYXXUBAHUA BbIMOJIHAEMbIE PABOTbl U MPOBEPKU

04McTKa 30/IbHUKA, MpoBepka (OTOd/IeMEHTa Fopesiku,
E>xeaHeBHble NPOBEPKU npoBepka BO3AYyWHbIX POPCYHOK, KOHTposnb ypoBHA pH
ckpy66epa.

O4McTKa TOMJIMBHOrO QPuabTpa, NpoBepKa HaTAKEHUA
ExeHepenbHble NPOBEPKU pemMHeii BEHTUNATOPOB, YMNJIOTHEHUIA MNOpWHEW ABepeint,

npoeepka CaXu B KaHanlax.

KoHTponb u3HOca ¢yTepoBKM, KanuMbpoBKa AaTHUKOB
ExxemecsiuHble NpoBepKn TemnepaTypsl (Tepmonap), oumcTka KpbibuaTKM Hacoca
ckpy66epa.

JlokanbHaAa 3aMeHa W3HOWEHHOro OorHeynopa, mnpoBepka
E)KerOAHOGOﬁCﬂy)KVIBaHVIe 3aXMMOB 3J1eKTponaHesn, 3aMeHa NnoAWMNHUKOB
BEeHTUNATOpa, OYUCTKa AbiIMOXoAda .

FAPAHTUA OPUTUHANBHBIX 3AMNYACTEW

Bce kpuTuyeckne orHeynopHble cMecu, TepMonapbl, POPCYHKU ropenok 1 unsTpbl MOCTOSHHO XpaHATCs Ha cknage MT
Makina. BbicTpas oTnpaBka 3anyacten MUHUMU3UPYET NPOCTOU
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OxpaHa Tpyaa, TexHuka 6esonacHoctun CU3

BesonacHocTb onepaTtopa v cUCTeMbI 3aLLMTbI OT BLICOKUX TEMMEpaTyp Npu KChnyaTaumm
yCTaHOBKM!.

CucTeMbl CXUraHWs OTXOAOB BKIMHOYAKT 30HbI BLICOKMX TeMmnepartyp, 3reKkTpoobopydoBaHvue nof
HanpshkeHWeM, TOMMMBONPOBOAbLI U ABMXYLLMECS YacTu. B cBA3M ¢ aTum cTporoe cobniogeHue npasun
oXpaHbl Tpyaa 06s3aTenbHO AN NpeaoTBpaLLeHNs HeCYACTHbIX CIy4Yaes.

MexaHu4eckue u aneKkTpuveckne 611I0KMPOBKU

OBA3ATEJIbHbIE CPEACTBA 3AIWWTbI
3arpy3quble aBepubl 6J'IOKI/IpyIOTC$| KOHLIEBbIMU

BblKno4aTtenaMm wu coneHongamm Ona npenorepalleHuns °® TepMOCTOI7|KVIe nepyaTku: O6ﬂ3aTeﬂbH0

ncnonb3oBaHne ANMMHHBLIX pyKaBuL, C

PYYHOIo OTKPbITUA, €Cliiin TemMmnepaTtypa Bbille JIMMUTOB U
OTKITHOYEeH AbIMOCOC. rlle aBapuax cuctema BblgaeTt 3ByKOBOV|
1 cBeToBOW curHanbl Ha HMI. aJ'II-OMVIHVIpOBaHHbIM I'IOKprTVIeM anl

. 3arpy3ke oTxo40B U 4YNCTKe 3011bl.
ABapuiHble cueHapumn

Mpwn OTKNMK4YeHnn ANEKTPO3HEPInn mnn neperpese e 3a|.|.|V|THb|V| Hputels LU'MTOKC Sleteh =L

3neKTPOMarHUTHbIe KnanaHsbl ropenku MFHOBEHHO MOKpbITUEM BM30Opa ANnd 3aLlLnThl nnua oT
3aKpbIBAKOTCA MPYXWHHBIMK 3aTBOpamMu. Kpome TOro, Ha TEMNOBOIO U3NYyYeHNs.
obbekTe yCTaHOBMEHbI NerkogocCTymnHble **KHOMKM

® [IbineBou pecnupartop: O6A3aTeNbLHO
ncronb3oBaHne macku knacca FFP3 npu

aBapuIHOro octaHoBa**.

yoaneHum 301bl.

® Pa6ouyas 00yBb: 3aLMTHblE BOTUHKKN CO
cTanbHbIM HOCKOM, aHTUMPOKOSIbHOM
NMOAOLIBON N aHTUCTaTUYECKUMMU

CBOWCTBaMMU.
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Tel: +90 850 259 01 66
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