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HEOPTEXUMUNYHECKAA NMPOMbBILLUJIIEHHOCTD
FTOPEJIOYHbBIE PELLUEHUA U YCITYTU
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B HacTosiwee Bpemst ESA Pyronics aBnsieTca nocTaBLMKOM ropenioyHoro ob6opyaoBaHus
TaknMX KPYnHbIX KOMNaHWW, paboTalwmx C HepTexMMmyeckmm cektopom kKak KTl
TECHNIP (oanH n3 ocHoBHbIX 3akasdnkoB), TPI, DANIELI n gp.

O6opynoBaHne ESA: ropenku, KnanaHa, ra3onpoBoabl, KOHTpropupyowme ycTpomnctaea
KaK npaBusio ycTtaHaBnmMBarTCS B

* HarpeBaTesibHbIX Nnevyax

 bonnepax

* BbIMyCKHOE aTMocdepHoe nramd

* KaMepbl NOCT CropaHng

* [leun ans cxuraHnsa TBepabIX, XUAOKNX, ra3006pa3sHbI3 MOTOKOB

Bnarogaps OnbITY, NoNy4YeHHOMY oT COTpyaHM4YeCcTBa C napTHepamu
cneynanuampyrowmmMmcs Ha TEexXHOMorMsx no Mnpou3BOACTBY Kucropoda, HaydHo-
nccnegoBatenscknn otaen ESA paspabortan HOBOE NOKONEHNE FOPENOK.

TexHuyeckne cneunanuctel ESA npegnarawot nopgaepxky 3akasdymka BO BpeMmd
NOArOTOBKM MPOEKTa MO MOoAepHU3aLmn neden, BbINoNHAS TepMoguHaMMUYeCcKu aHanms,
ANPOrHO3 1 Npeanaras Havnyylee peLleHne ans Kaxaoro KOHKPEeTHOro criyvas.
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TecToBble Nevn Ansa paspaboTku n TeCTUPOBaHUSA rOperok B LWTab-
kBapTupe ESA Pyronics B Utanun
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OBWVXKYLUME CUNbI HAYYHbLIX MCCNEQOBAHUA

OCHOBHbIe NOTPEOHOCTU KITMEHTOB:

- CokpalueHmne BbibpocoB CO n NOx B atmocepy

- Yny4yweHue tepmuyeckoro Kri npoueccosB (aKoHOMMA ToMnnea)
- CokpalleHune nsgepxek

- CokpalueHue BbibpocoB CO, B aTmMmocdepy (Knotckum npoTokorn)

- MogepHu3aLus CyLlecTBYOLLENO NMPON3BOACTBA NyYLMMN U TMOKMMM TEXHUYECKUMMU
peLleHnsaMu -
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HAYUHO-UCCJIEAOBATEJIbCKAA OEATE/NIBHOCTb_NPOEKTUPOBAHUE

OTTankneagach OT onbiTa KOHCTPYUnpoBaHnAa BO3OYLWHO-TOMIMMNBHbLIX N KNCITOPOAHO-
TOMMMBHBLIX TOPENOK MNnpoaABUrakoTCA COOTBETCTBEHHO 1BA OCHOBHbLIX BUOaA pa3pa60T0|<:

- KNCNTOPOAHO-TOMNSNBHbIE
- BbICOKME MNoKasaTenu pesynbTaTUMBHOCTH
- YNyYLWEHHOE CXXUraHme TBepaoro N HU3KOKaropumHoOro Tonnmea
- rMbKoCTb paboTbl Nevn
- B OCHOBHOM UCMONb3yeTcda Ana MoAgepHM3aLmMm nMeroLLerocs NnponssoacTea

- BO34YLUHO-TOMJINBHbIE
- TEXHOMOrMM NpeaBapuTenbHOro NogorpeBa Bo3ayxa
- MO3TanHbIN BNYCK BO3aQyXa ANl KOHTPONS
Haa BblOpocamum
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KMCHOPOAHO-TOHHMBH blé TeXHOJIOI'nMA

Tpu cepuun ropenox:

- HT — BbicOKOTYpBOYyneHTHblEe
- FL — “6ecnnameHHbie”

- AGO - Bo3gyx-ras-kucnopos,
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KMCNOPOOHO-TOMNMBHBIE FTOPESIKY CEPUN HT s

- TpaANUMOHHBLIW TUM BbICOKOTEMNEPATYPHOIO MilaMeHM

- NNams C BbICOKOM NUKOBOW TeMrepaTypomn

[openkn cepun HT - 2500 BKBT (Kopes)

[openku cepun HT- 1800 kBT (Utanus)
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KMCNOPOOHO-TOIMJIMBHBIE TOPEJIKA CEPUN FL

- OJIMHHOE 1 WIMPOKOe Nrams
- B 3ManeBon NnaBuibHOM neyun becnnameHHbin pexxum Habntogaetca npm 1450°C

- HU3Kasd NMKoBad TeMneparypa niamMmeHun — HU3KUN Bbl6pOC Nox
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KMCNOPOOHO-TOIMJIMBHBIE TOPEJIKK CEPUN AGO

- ONIMHHOE 1 WMPOKOE nnams
- B 3ManeBon nnaBuiibHOM neyun becnnameHHbIn pexxmm Habntogaetcs npu 1450°C

- HA3Kasi MMKOBas Temnepartypa nnaMeHn — Hu3kui Bolopoc Nox

- OBOVHOW pPeXuUM ropeHunsi: BO34yLLUHO-TOMSIMBHbLIA U KUCIOPOAHO-TOMMUBHbLIN
(kMcnopogHo-TonnMBHas ropesnka cepum FL)

O- 2500 kBT (UTanus)
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TexHonorna NxT

NxT o3HayaerT:

- “Husknn NOX”:
[aHHble TEXHOMNOrMmM ropeHunst 6uinn paspaboTaHbl C LENb MUHUMU3NPOBATb
BbIOPOCHI 3arps3HAOLLINX BELWECTB A4S COOTBETCTBMUA CTPOrMM HOpMaMm Mo 3alumTe
OKpy>Katowien cpeabl

- “Cnepyowmn (next)”™
-OBOSOUMA NpeablayLwero “ctaHgapTHoro” agnsanHa ropenkn ESA Pyronics Int.
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[openkn ESA cepumn NXT

REKO-SIK camopeKkynepaTuBHas roperika

EMB-SIK-NXT BbICOKOCKOPOCTHas ropenika ¢ npeaBaputesibHbIM
nogorpeBoM Bo3ayxa

ENM-NXT ropenka ¢ ANMMMHHBLIM FrOPU3OHTAarIbHbIM MfIAMEHEeM U
npeaBapuTenbHbIM NOAONPEeBOM BO3ayXa

RAD-SIK-NxT pagnaunoHHble ropernku ansa ceoga
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CAMOPEKYTIEPATUBHbIE TOPEJIKU CEPUU REKO-SIK:; oo

- caMmopeKynepaTuUBHbIE FOPENKN MPUMEHSIIOTCS B Crlydae OTKPbLITOro niamMeHn unm
pagnaunoHHbIX Tpy6

- TeNNoOObMEHHUK N3 Kapbnga KpeMHUs Onsa npegBapuTenibHOro NogorpeBa Bo3ayxa
(adbpekTmBHOCTL Bo3dpacTtaeT Ao 80% no cpaBHEHUIO C TPAAULMOHHBIMU ropenkamm
NCNONb3YLWMMN XONOAHLIN BO3ayX B nevn ¢ 1300°C)

- BbICOKOCKOPOCTHasi ropenka ans paBHOMepPHOW TeMnepaTypbl B KaMepe ne4vu

- NO3TanHoOe ropeHne NPUMEHNMO ans cHkeHns BolbpocoB NOXx

REKO-3-SIK-FF REKO-4-SIK-FF REKO-5-SIK-FF

REKO-1-SIK-FF  REKO-2-SIK-FF

Capacity: 30 kw Capacity: 60 kW Capacity: 100 kw Capacity: 170 kw Capacity: 250 kw

Pair = 70mbar Pair = 70mbar Pair = 70mbar Pair = 70mbar Pair = 70mbar

Pgas = 50mbar Pgas = 50mbar Pgas = 50mbar Pgas = 50mbar Pgas = 50mbar

n (1100°) = 74.7% n (1100°) = 73.1% n (1100°) = 71.6% n (1100°) = 69.9% n (1100°) = 68.9%
NxT Technology NxT Technology
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BbICOKOCKOPOCTHbIE FTOPENIKU CEPUM EMB-SIK-NXT

-MNpenBapuTtenbHbIM Nnogorpes Bo3ayxa Ao 500°C (BHELHUX TEMNSIOBOW pekyneparop)

- BbICOKOCKOPOCTHAas ropersika ansg paBHOMEpPHOW TeMnepaTypbl Kamepbl neyn
-fonoBka ropenku n3 kapbuaga KpeMHus ans npuMeHeHust B YCNOBUSX C TeMnepaTypon
0o 1320°C

- No3TanHoe ropeHne ansa cHmkeHna BbibpocoB NOX

EMB-3-SIK-NxT EMB-4-SIK-NxT EMB-5-SIK-NxT EMB-6-SIK-NxT EMB-7-SIK-NxT

Capacity; 180 kW Capacity: 450 kW Capacity: 750 kW

Capacity: 100 kW Capacity: 250 kW

Pair = 50mbar Pair = 50mbar Pair = 50mbar Pair = 50mbar Pair = 50mbar
Pgas = 50mbar Pgas = 50mbar Pgas = 50mbar Pgas = 50mbar Pgas = 50mbar
Tair = 500°C Tair = 500°C Tair = 500°C Tair = 500°C Tair = 500°C
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[OPEJIKU MNNOCKOIo NMiAMeEHN CEPUN RAD-SIK-NxT

-lNpenBapuTensHbIn nogorpes Bo3ayxa Ao 500°C (BHELHUM TENNOBOW peKkynepaTop)
- ONs ynetpa H13koro Bblbpoca Nox npumeHsaeTcs «becnnaMmeHHoe» ropeHme
-NnoaTanHoe ropeHne ansa CHmxeHns BblbpocoB Nox

- FOJ1OBKa ropersiku BbINnoriHeHa n3 Kap6|/|,£|,a KPpeMHUA

Bnyck

Mogenb MowHocTb BoanyXa

Bnyck rasa

RAD-18-SIK-NxT 180kW DN80 DN25

RAD-30-SIK-NxT DN100

RAD-50-SIK-NxT DN150

RAD-75-SIK-NxT DN200
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TEXHUYECKWM OTOEN ESA e e

A ey

AHanun3 TeEXHONOrMYEeCKoro npoLlecca Ans MoaepHU3aLmm
CYLLECTBYHOLLErO 06OPYAOBaHUS , TPEHUHIU AN TEXHUYECKUX
CNeumanucToB KNMeHTOB, OpraHn3aLuusa 4eMo TeCTOB rOpernok Ha
TUNWYHOM U HeCcTaHAapTHOM TOMNMBE AN NOATBEPXKAEHUSA
NPOrHO3MpyeMbIX pe3ynsTaTos.
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MopgenupoBaHue npouecca: npuynHa

TOYHbIN OM3anH CUCTEMblI FOPEHUA OOMKEH OCHOBLIBATbCSI HA BCECTOPOHHEM
NOHMMAaHMK caMoro rnpouecca Kak siBreHus.

OTO ABNSETCA OCHOBHOM npudnHon, nodyemy ESA-PYRONICS BHegpunn un
NPUMEHSIIOT TepMoanHamundeckoe mogenuposarHue nu CFD aHanus.
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[loaxon:
LLlar 1: “Sakpbitbiit swmk”

MepBbIi ypoBEHb aHanu3a noboro Npon3BoACTBEHHONO NPOLECCa-3To
NMoHMMaHue GanaHca Tenna u macchl.
TepmoanHamunyeckoe onpeaerneHue nomoraer opopMnUTb Ero rpaHuLbI,
OLIeHMBAas CUCTEMY KaK «3aKpbITbIA ALLMK» C BXOAALLMMU U BbIXOOALLMMM
MOTOKaMMU.

MNoTepsa Tenna
OT CTeH

MpupogHbIN ras

Bosayx Bosayx

|

AnOMUHUIA
(npouecc)

MpnpoaHbIn
ras
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LLlar 2: “B awuke”

BTOpOVI YPOBEHb aHall3a [OOJTXKEeH KaCaTbCA TEX SABIEHUN, KOTOpPbIE
MPOUCXOOAT BHYTPU ITOMO «ALLUUKa» N KOTOPblie COCTaBNAOT pa3findnd
NnpPpon3BOoACTBEHHbLIX MPOLECCOB.

Ha gaHHOM 3Tarne nccrnegoBaHus MOTYT ObITb CBSI3aHbI C:
-TepMmoAnNHaMUHECKNUMIN XapPaKTeEPUCTUKaAMN MaTeEPMNaiioB
-XUMWUYECKMMU CBONCTBaAMMU

- rmgporasognHamMmnKkomn
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ObnacTtb NPpMMEHeHUS

[Moxog ncnonbdyembln ESA — PYRONICS moxeT 6bITb Mcrnonb3oBaH Ang
nccnegoBaHms NPoLIECCOB 0OOro NPOMBbILLIIEHHOIO CEKTopa.
Bornee Toro aHann3 antoMUHMUEBLIX MIABUIbHbIX MEeYer U CTEKNOMMaBUNbHbIX
TpeboBarncs HacTonbko YacTto, YTo ESA paspabotanu asa
cneunannanpoBaHHbIX mogenupytowmx Mo .

Flpwmepbl HUWXe AEMOHCTPUPYOT BO3MOXHOCTU MOOENNPOBaAHUA.
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3A BHAMAHWE
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