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nex No2.

[enp mporecca — NOMyYEeHHE XUMUYECKOTO BOJIOKHA CO CHOCOOHO-
CTBIO MOIJIONIaTh yrapHslid ra3z SO2.

VYyacTok cMHTE3a XUMUYECKOTO BOJIOKHA COCTOUT U3 peakTopa (KOTo-
pBI pa3ieneH Ha 4YeThIpe CeKIMM), 0aka HeWTpanu3aluy aMMHUaKa, Kap-
TpUIKEN (KOTOPBIE MOMEILEHBI B KAKIYIO CEKLHIO PEKATOpa U B KOTOPBIX
IPOXOJUT XUMUYECKAsT PEAKLIMS).

Coipbé (Bo1okHO MB=20KI 1 XMMUYECKUI paCTBOP Ha OCHOBE aMMHU-
HOB Vp=0.35M3) no3aropom (aBurareinb M1) mogaercs B KapTpu kbl [lo-
CJIe 3allOJIHEHUS BCeX KapTpuLKed (a Takux §), BKIHOYAETCs MOJBOJISIIMMA
Hacoc (nBuratesnb M2) TeM caMbIM 3al0JIHSASI PEAKTOP BOJOM, MOCIIE 3aroJ-
HEHUSl BOJIa HAarpeBaeTcsl 0 TeMIlepaTrypbl XUMuyeckoil peakuuu (Txum

p=95 E'C), HarpeBas KapTPUKH U UX COACPKUMOC.

[Tocrre HarpeBa COAEPKMMOTO KapTpHKEH HAYMHAET MPOTEKATh XH-
MHYECKasl PEeakIys, KoTopas JIMTcs 12 4acoB, BO BpeMs peaKIuu KacKa/l-
Has CUCTEMa aBTOMATHYECKOTO YIIPaBJICHUS TOIEPKHUBACT MHTCHCUBHOCTD
MPOTEKAHUS PEAKIMH C IIOMOIIBI0 OCHOBHOTO ITOKA3aTesl KOTOPHIM SIBJISICT-
cs pH cpensr B 6ake nucconmanuu (pHuau=10,7; pHcep=9,8; pHkon=8.9)
aMMHaKa, a BTOPUYHBIM TTOKa3aTesieM SIBIIICTCS TeMIIepaTypa BOJIbI B peak-
TOpeE.

[Tocre okOHYaHMS PEAKIIMU BOY BBHIKAYMBAIOT M3 PEAKTOpa HACOCOM
(mBurarens M3) U peakTop OXJIaXKIAeTCs, MOCNIe COACPKUMOE KapTpUIKen
BBITPY)KAETCS BPYUHYIO M MOJYYCHHOE BOJIOKHO HJIET Ha MPOMBIBKY B CITe-
UAJIbHBIE 0aCCEHBDI.

[Ipy moCTpo€HNMM CHUCTEM aBTOMATH3aIlMU IPOU3BOJICTBEHHBIX IPO-
[[ECCOB OMPEIEIAIOT TEXHOJIOTMUECKUE TTapaMEeTPhl, MOJJIeKAIINE KOHTPOJIIO
U PEryJIMpPOBAHUIO, a TaK K€ BBIABIIIOT TOYKH BBEICHUS YIPABIISIOIINX
BO3JICUCTBHM M KaHAJbl UX MPOXOXKACHHUS MO 00bekTy. C 3TOM 1ebl0 CO-
CTaBJISIIOT CXEMY B3aMMHBIX BO3JICHCTBHM TEXHOJIOTHYECKUX IapaMeTPOB
00bEKTa, BBIJCISIIOT OCHOBHBIC W JIOMOJHUTEIBHbBIE KaHAJbI MTPOXOXKICHHUS
CHUTHaJIa, a 3aTeM BBISIBJISIIOT KOHTYPHI PEryJUPOBaHUS, KOMIICHCHPYIOIIHE
KOJIcOaHMST TEXHOJIOTMUECKUX IapaMeTpoB Ha BXoje ammapata. [Ipu HeoO-
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CeKl/ﬂ/til XUMUYECKOU MEeXHON02UU U MEeXHUKU
XOJIMMOCTH KOHTYPBI PETYJIUPOBAHUS CBS3BIBAIOT MEXYy COOOW, M KOHTPO-
JUpyeMble BEJIMYMHBI BBIOUPAIOT TaK, YTO Obl MX YUCIO OBLIO MUHUMAJb-
HbIM, HO JIOCTAaTOYHBIM JUIsl TIOJTHOTO IPEACTABICHHUSI O XOJE NMPOTEKAHUS
TEXHOJIOTHYECKOTO MPOLECCa.

Hcxons u3 TEXHOJIOTMYECKOrO OMHUCAHUSI MPOIIECCa, ONMUCAHHON BBbI-
11e, MOKHO COCTaBUTh CXEMY IPEJICTABICHHYIO Ha uepTeke ((HyHKIIMOHAIb-
Has cXeMma aBTOMaTH3aIllH).

YcraHoBka 00OpyOBaHa JIEKTPOHHOW CHUCTEMOMW YIMPaBJICHHS TPO-
ueccom (DCS), cucremoit npotuBoaBapuiinoil 3ammthl (PLC), cucrtemoii
JIETEKIMU Ta30B, CUCTEMOW aBTOMATHYECKOIO MOKAPOTYIICHUSI U CUTHAJIM-
3aruen.

Oco0eHHOCTBIO TPOIIecCca CHHTE3a XUMHUYECKOTO BOJIOKHA SIBIISICTCS
TO, YTO OH MIPOTEKAET C BBIACICHUEM aMMHUAKA MPU YTEUKE KOTOPOTO MOKET
IIPOM30MTH B3pBIB U MOCTPAAaTh 0OCITYKUBAIOIIMNA MEPCOHAN, [TO3TOMY He-
00X0AMMO TIPEAYCMOTPETh MPOTUBOABAPUIHYIO CHCTEMY KOTOpas Oynaer
KOHTPOJIMPOBATh COAEPKAaHME AMMHAKa B MPOU3BOJACTBEHHOM MOMENICHUH.
PerynupoBanue pH Ha kaxaoM 3Tane XMMUYECKON peakiuu B Oake HEHTpa-
JM3alMy aMMHUaKa MO3BOJIUT COKPATUTh BPEMSI XUMUUECKON PEAKIINU.

VYipaBieHue npoLeccoM OCYLIECTBISIETCS MYTEM HM3MEHEHUs I0Ja-
BAEMOM MOILHOCTH Ha 3JIEKTPOHAIPEBATEU, KOTOPHIE, B CBOIO OYEPE/Ib, U3-
MEHsISI TEMIIEPATypPy BOAbI B PEAKTOPE U3MEHSIIOT MHTEHCUBHOCTD BBIIEIIC-
HUSl aMMUaka, 9To u3Menset pH Boxbl B 6ake auccormaiuu. [Ipu aToM rmpo-
THO3UPOBAHUE PEAKIMH OOBEKTa Ha YIPABIISIFOIIME BO3JCUCTBUS CYIIECT-
BEHHO 3aTPyIHEHO U3-3a BO3MYILEHUN CO CTOPOHBI COCEAHUX CEKLIUH.

Crnenyronmm HEIOCTaTKOM SBIISIETCSI TO, YTO B JAHHOM PEAKTOpE
CpeJICTBa aBTOMAaTH3al[Mi MOPAIbHO yCTApeIH U TpeOyIoT 3ameHbl. Mcnolib-
30BaHUE JUCKPETHOTO PETYJIMPOBAHUSA TOXKE SIBJIACTCS CYIIECTBEHHBIM HE-
JOCTaTKOM, IOBBIIAIOIINM PACXO JIEKTPOIHEPTUH.

OCOOEHHOCTBbIO OCHOBHBIX KaHAJIOB PETYJIUPOBAHUS PEAKTOpA SIBIIS-
€TCSI UX UHEPLIMOHHOCTh, KOTOPasi MPEMATCTBYET KOPPEKTHOMY YITPABIICHUIO
IIPOLIECCOM C IMOMOIUIBIO JIOKAJIbHBIX CUCTEM aBTOMATHYECKOTO PEryJIMpoBa-
HUs. B momo0HBIX yCloBUsAX He0OXoauma pa3paboTKa KaCKaJHON CHUCTEMBI
yIpaBIeHUs, CIIOCOOHOM OBICTPO OTKIMKATHCS HA BOSMYIIIAIOIINE CUTHAIIBI.

JIJis TeXHUYECKOW peam3aluyd TOCTAaBICHHOW 3ajjaud HEoO0XOIMMO
UCIIOJIb30BaTh MUKPOIPOIECCOPHBIA KOHTPOJUIEP, KOTOPBIA 00JafaeT st
ATOTO JOCTATOYHOW MH(DOPMAIIMOHHOM U BEIYUCITUTEILHON MOIITHOCTHIO.

TpeboBaHMsI K MPOSKTUPYEMOI CUCTEME YIIPABIICHUS:

-Oco06eHHOCTh padOThl YCTAHOBKU 3aKJIFOUAETCS B TOJJICPYKAHUM OIl-
PEIENEHHOTO TEMIIEPATYPHOTO PEKHUMA.

-CucreMa aBTOMATHUYECKOrO KOHTpoJss M ynpasinenus ACY TII
J0JDKHA o0OecreunBaTh HAJECKHOCTh YIpPaBIeHUS pabOTOM BCeX anmmaparoB
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BO BCEX PEXUMAX — MPEIIYCKOBOM, IYCKOBOM, HOPMAJIbBHOM TEXHOJOTUYE-
CKOM PEXKHUME, PEKUME OCTAaHOBKH (TUTAHOBOM U aBapUHHOM).

-Cucrema kontposis u ynpasieruss ACY TII Oyzaer BwimojgHeHa Ha
0a3e MUKPOIPOLIECCOPHOTO MPOTrPAMMHO-TEXHUYECKOTO KOMILIIEKCA.

-Cucrema ACY TII npencrasnsier enunbii [1TK, ¢ eguHoit Gazoit
JAHHBIX, KaK JJI1 «BEPXHET0 YPOBHS», TaK U JIJIsl KOHTPOJUIEpa.

OCHOBHBIM annapaToM MNpU CUHTE3€ XUMUYECKOTO BOJIOKHA SIBIISIETCS
peakTop. XUMUYECKUN PEaKTop — 3TO alrapaT, B KOTOPOM OCYIIECTBISIOTCS
B3aMMOCBSI3aHHBIE MPOLIECCHl XMMUYECKOTO MPEBPALIEHUs, Macconepeaun
U TEeTUI000MeHa.

C TOYKM 3peHHUs YHPABICHHUS] XUMUUYECKHE PEAKTOPbI MPEICTABISIOT
c0001i TOBOJIBHO CIIOJKHBIC OOBEKTHI. JIMHAMHYEeCKHEe CBOMCTBA XUMHYECCKUX
PEaKTOPOB 3aBUCST OT KHHETUKU KOHKPETHBIX PEAKIUi, 3aKOHA U3MEHEHUS
BO BPEMEHHU MMapaMeTPOB OKPYKarOIIeH cpesibl U popMbl peaktopa. st yc-
TAQHOBJICHUSI KOJMYECTBEHHON CBS3M MEXAY ATUMHU (pakTopamu TpeOyercs
cocTaBuTh Au(pdepeHIInaIbHble YPaBHEHHUS, BBIPAKAIOIINE B3aUMHBIE OT-
HOIICHUS (PU3NYECKUX NMEPEMEHHBIX. YacTo 3TH ypaBHEHUSI MOTYT OBITh CO-
CTaBJICHBI, HO MPU PEIICHUH UX OOBIYHBIMH MATEMATHUYECKUMHU METOJaMHU
CTAJIKMBAIOTCS C OOJBIIMMH 3aTPYJHEHUSMHU BCJICJICTBUE HEITMHEHHOCTH
ypaBHeHu. OIHAKO JaleKo HE BCErjia HE0OXOJMMO TOUYHOE MCCIIeI0BAHUE
JTUHAMUKU XMMHYECKHX PEakTopoB. HacTo ymaercss onpeaesvThb JIUIIb Te-
penarounbie (YHKIIMH, TIPU MOMOINMA KOTOPBIX JUHAMHUYECKAs XapaKTepH-
CTHKa PEeaKTopa MOKET ObITh anmpOKCUMUPOBAHA C YAOBICTBOPUTEIHHOMN
JUTSI IPAKTUYECKUX PACYETOB TOYHOCTHIO.

CkopocTu peakiuii MOTYyT HU3MEHSATHCS B IIMPOKOM HHTEpBAJE: OT
OYEHb MAJIBIX JI0 OYEHb OOJBIIMX 3HaUYeHUH. CpaBHUBASI CKOPOCTh PEAKIIUU
U cpefHee BpeMs MpeObIBaHUSI MOJIEKYJIBI B peaKTOpe, OMPEEsIoT, YeM B
OCHOBHOM OIpECNIAeTCS JUHAMHUKA PEAKTOpa: COOCTBEHHO, XMMHUYECKUM
MPOIIECCOM WJIM TPOLIECCOM MepeMeIleHus] MaTepuaioB. Eciiu mocTosHHAs
BPEMEHHU TIpoliecca MepeMelInBaHusl HEBEJIMKA U PEeakiys MPOTEeKaeT Me/I-
JIEHHO, TO JMHAMHUYECKHE CBOMCTBA peakTopa OIMpPEAeIIOTCS B OCHOBHOM
XUMHUYECKON KUHETHKON. OpHako Mpu OOJNBIIMX CKOPOCTSIX pPEaKIuid u
0O0JIBIIION MOCTOSIHHON BPEMEHHM Ipoliecca MepeMelIeHUs] MaTepralioB JeJo
oOcrout nHave. B 3ToM citydae MOKHO MPHUHSITH, YTO MPEBPAILEHUE CHIPHS B
KOHEYHBII MPOAYKT MPOUCXOJIUT MTHOBEHHO, HO, BEPOSATHO, UMEET MECTO
TPAaHCIOPTHOE 3ama3/IbIBAHUE B COCTaBE MPOAYKTA, BBIXOISIIETO U3 PEAKTO-
pa. B ciyuae, korna quHaMuKa NpoLecca ONpeessieTcsi B OCHOBHOM Iepe-
MEIIEHUEM MaTEepUajIoB, IPEBPAILICHUE ChIPhSI B KOHEUHBIN MPOAYKT OIHUCHI-
BaeTCA JJISl UJICAJTbHOTO PEaKTOpa YPaBHEHUEM CTaTUYECKOTO MaTepUaTIbHO-
ro OanaHca.

OOBEKTHI yNPaBICHUS] XUMUYECKON TEXHOJIOTHUU CJIOKHBI 1 MHOT000-
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Pa3HbL, IOATOMY C TOUYKHU 3PEHUS ABTOMATU3aLNUN NPEICTABISIETCA BaKHBIM,
a Tmopoil U HEOOXOIUMBIM, KIaCCU(PUIMPOBATh UX MO TUIY U XapaKTepy
nporekaromero mnpouecca. C 1enplo NOCIEAYIONIEr0 CUHTE3a aBTOMaTHYe-
CKOW CHCTEMBI PETyJMPOBAaHUS MTPOU3BEIAEM aHAIN3 PACCMATPUBAEMOTO arl-
napara — peakropa Kak 00beKTa aBTOMaTHUECKOTO YIIPaBICHHUS.

JUJis TEXHUYECKOW pean3alud TOCTaBICHHOW 3a7jaud HEOO0XOIMMO
UCIOJIb30BaTh MUKPOMPOIIECCOPHBIA KOHTPOJUIEP, KOTOPBIA 00JaaeT s
ATOTO JIOCTATOYHON MH(MOPMAITMOHHON W BBIYUCIUTEILHON MOITHOCTHIO. B
MPOEKTE WCIOJIB30BaH MHOTO(GYHKITMOHAIBHBIA KOHTposuiep «Omrony.
KoHTpomiep nMeer MOIIHBIA MPOLIECCOP U BBICOKOCKOPOCTHBIE KOMMYHHU-
KalMoOHHBIE cpencTBa Ha 6aze RS-485 wimm Ethernet ¢ Bo3aMoXHOCTBIO TTOI-
KJIFOYATh JOMOJHUTEIbHBIE KOMMYHHUKAIIMOHHBIE MOTYJIH.

B mpouecce cuHTE3a XMMHUYECKOIO BOJIOKHA B KaueCTBE HMCIOIHH-
TEJIBHOTO MEXaHU3Ma MPUMEHSIOT AJIEKTPOHArpeBaTeH.

Harpesarenb cocTOUT U3 ABYX YacTel: KOPOOKU MOJIKIIOYEHUS C Ka-
OeNbHBIMU BBOJIAMU U MOTPYKHBIX HarpeBaTebHbIX 31eMeHTOB (TOHoB).

Perynupyromue opranbl BXOASIT B COCTaB HCIOJHUTEIBHBIX YCT-
POMCTB CHCTEM aBTOMATUYECKOTO PETYJIMPOBAHUS, COJAEPKALIMX TaKKE HC-
MOJIHUTEIJIbHBIE MEXaHU3MbI. VICIIOTHUTEIbHBIE MEXaHU3MBbI CITYKaT ISl pe-
TYJIUPOBAHUS Pacxoja dHEprur (WM BEIIeCTBA) MpU MOAACPKAHUU 3a/1aH-
HOTO 3HAYEHUS PETYIUPYEMOIl BEIMYMHBI B YIIPABISIEMOM OOBEKTE.

OCHOBHBIMHU TTapaMETPaMH, OMPEACIISIONIUMUA BHIOOP HCIIOJHUTEIb-
HBIX MEXAaHM3MOB, SIBIIIOTCS: MOBEPXHOCTHh TEIJIOOOMEHA, MOIIHOCTh, Ha-
NPSOKEHUE, pa3MepPbl AJIEKTPOHATPEBATENIs, MaTepUal U3 KOTOPOrO CHIEJIaHbI
TOHBsL

[IpaBunbHBIN BBHIOOpP XapaKTEPUCTHUK HUCIIOTHUTEIBHBIX MEXaHU3MOB
uMeeT OO0JIbIIOE 3HAYEHUE MPU aBTOMATU3ALMHA OOBEKTOB YIIPABICHHUS.

Hamnpumep, ecnu BeIOpaTh 3yieKTpoHArpeBatesb, y kKoToporo TOHBI
ClIeNIaHbl U3 HEMOAXOASILIEro MaTeprala, ero NpuaeTcsl O4YeHb 4YaCTO MEHSTh
YTO BJIEUYET 3a cO00i OOoJIbIIME pacXobl Ha 0OCITyKUBAHHE.

B kauecTBe MCHOJHUTETHHBIX MEXAaHU3MOB Y HAC B CUCTEME BBICTY-
natoT ¢iaHieBbie dekTponarpesarenu IMH-W.

XapakTepUCTUKH JIEKTPOHATPEBATETIS:

— HanpspkeHue nutanus — 380 B;

— JIOIYCK Ha KOPPO3UIO — 3 MM;

— matepuan ucnosnenuss TOHoB — HepkaBeromas craiib Mapku AISI
316;

— norpysHas iuHHa — 1000 mM;

— MOIIHOCTH — 60 KBT.

501



