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CHUCTEMA KOHTPOJIIO CKJIIALY JTUMOBHUX I'A3IB

EdexTuBHICTh pOOOTH KOTENHHUX YCTAaHOBOK IMPSMO 3aJICKUTh Bill HASBHOCTI JAOCTOBIpHOI iH(popMarii mpo Xif
TEXHOJIOTIYHUX TMPOIECiB. BiICyTHICTH KOHTPOJIHHO-BUMIPIOBAJILHOI amapaTypH, Takoi sSK Ta30aHali3aTop, MOXe
CHOPUYMHUATH HeeEeKTUBHY pPOOOTY YCTAHOBKH, 30KpeMa HesIKiCHe 3ropaHHs naiuBa. Bu3HaueHHs CKIaay HPOIYKTIB
CTIATFOBAHHS JTA€ 3MOTY OIIIHWUTH: CTYIMiHb 3aBEPIICHOCTI MPOIECy 3ropaHHs MajuBa (BTpaT BiJl XiMIYHOI HETIOBHOTH
TOpiHHS), YMOBH 3ropaHHs NanuBa (Koe(illieHT HAJUIMIIKY IOBITpPS), XapakTep 3rOpaHHs MaJIMBa B OKPEMHUX 30HaX
KOTJa (HasBHICTh JIOKAQJbHUX HHM3BKOTEMIIEPATYpHUX 30H), JIMHAMIKy IpOLECY TOpiHHS, JOTPUMaHHS T'PaHHUYHO
JIOITYCTUMHUX HOPM KOHLIEHTPALiil BUKHHYTHX B aTMOc(epy LIKIUIMBUX peyoBUH [1].

PesyabTaTn po6oTn

KoHTponb MpoayKTiB CHAIOBaHHS KOTEIbHUX YCTAHOBOK IPONOHYETHCS BECTH 3a JOIOMOTIOI0 I'a30aHAIiTHYHOI
CUCTEMHU Ha OCHOBI onTHKO-abcopOuiiiHoro indpauepBonoro (OAIY) merony. Diznunuii npuHIMO 11l Takoi cUcTEMU
3aKJIFOYA€ThCS B TOMY, IO BUMIPIOETHCS TOTJIMHAHHS ONTHYHOTO BHIIPOMIHIOBAHHS a3y, IO JOCITI/PKYETbCS HA Tik
TUJISHIT CTIEKTPY, A€ BiH Ma€ iHTEHCUBHY CMYTY TIOTJIMHAHHS, [0 HE CITBMANa€ 31 CMyramMu MOTJIMHAHHS 1HITUX Ta3iB,
SIKi MOKYTh 3HAXOJUTHCH y Ta30Bil CyMIllli, sIka aHATI3y€EThCS.

di3uvHe NpeICTaBICHHS MOTJIIMHAHHS MMOJISITAE Y TOMY, L0 HPH MPOXOKEHHI ONTHYHOIO BUIIPOMIHIOBAHHS Yepes3
ra3oBy KIOBETy MOJIEKYJH Tra3y, MOIJHMHAIOYM KBAaHTH BHUIIPOMIHIOBaHHS, BIiJIOBIZHI BHU3HAYEHHM YacTOTaM,
30yIKYIOTbCS, TOOTO 30iNBLIYIOTH 3amac CBO€i eHeprii. JSIKImMo mHOriMHAEThCs ynbTpadioneToBe 1 BHIMME
BUIIPOMIHIOBAaHHS 200 BUIPOMIHIOBAaHHS KOPOTKOXBHIIBOBOI YaCTUHHM iH(PAUYEpPBOHOTO CHEKTPY, TO IMiIBHILYETHCS
3amac eHeprii eJeKTPOHiB, €Heprii, BINOBIAHOI KOJMBAaHHIO sAEp aTOMIB, 1 eHeprii oOepTaHHs MOJIEKYJIH HaBKOJO
LUEHTPY TSXKIHHA. SIKIO MOTIMHAIOTHCS KBAHTH, SKi BiIMOBIIAIOTH OLIBII JOBFOXBHIIBOBIH 007aCTI CHEKTPY ONTHYHOTO
BUIIPOMIHIOBaHHS  (BiJl AEKUJIBKOX MIKPOMETPIB /IO COTEHb MIKPOMETPIiB), TO 30YIUKYIOTBCS KOJHMBAJIbHO-
o0epTanbHi 1, BIANOBIZAHO, YHCTO OOEpTalbHI CTyNEeHI cBOOOAW. B pe3ynbrari HBOro CHEKTPH MOIJIMHAHHS MOJEKYIJI
CKIIQJAIOTHCS 3 PSIAY CMYT, IO MalOTh CKIAJIHY CTPYKTYpPY. B 3ae)KHOCTI Bifi MPUPOIH AUMOBOTO Ta3y iHppadepBOHi
CHEKTPH MOTJMHAHHS MOJIEKYJ Ta30BOI CyMilll MalTh IHAMBIIyalbHHN XapakTep, 10 B MOAAIBLIOMY JO3BOJISE
ineaTHdikyBaTH KOHKpeTHHH ra3. Ha pucynky 2 mokaszano indpadepBonuii (I4) crekTp morauHaHHSI AWMOBHX Ta3iB
KOTEJIPHUX YCTAaHOBOK (0Ope BUIHO CMYTH KOJHUBAIBHO-00EPTAIBHOTO CIIEKTPY MOTIMHAHHS TUMOBOTO Ta3y)[2].

YMCEHA OQEHHLA Sx BumHO 3 pucyHKy 1, y IY miamasomi
CIIEKTPY € crhenudidHi 0COOIUBOCTI peecTparii
NOTJIMHAHHS Ta3y SKUH aHaJi3yeThCs, 3aBASKU
HasBHOCTI  KOJHMBAJIbHO-00EPTAIBHUX  CMYT
HOTJIMHAHHS. Bennunna MIOTOKY
BUIIPOMIHIOBAaHHs, IO  IPOMIIOB  uepe3
BUMIpDIOBaJIbHY ~ KIOBETY 3  Ta30oM, SKHH
aHaN3y€eThCs, MOXKe OyTH BH3HAYCHA 3a 3aKOHOM
Jlambepra-bepa:

1. =a-[1-exp(-b-p)]

R , (1)
3 4 5 ne leux — BUXITHHHA €JIIEKTPUYHHHA CHTHAT

Puc. 1. KonmuBanbHO-00epTanbHi CMyTH MTOTJIMHAHHS (ctpym), ab — mocriiimi, p - Macosa

1

0.5

AUMOBOTO raszy I BUIPOMiHIOBaHHAM KOHIICHTPAIIisi KOMIIOHEHTA Ta30BOi CyMiImi

Burmsig 3amexHoCTi, 1O BimoOpaxkae ¢yHkmiro (1) Ui MOCTIHHOT JOBXHHU ONTHYHOTO Tpakty (I = const),
NpeACTaBIeHNH Ha pUCYHKY 2. IH(dpadepBoHy paiialiio NOITMHAIOTH BCi rasu, 3a BuHATKoM 02, N2, H20, CI2 i
0JTHOaTOMHUX T'a3iB. CHIEKTp NOTJIMHAHHS OJJHOATOMHHMX TIa3iB a0o mapu MeTaliB BiApi3HseTbCs BiJ iH(ppadyepBOHUX
CICKTPIB MOTJIMHAHHS MOJICKYJI CBOEKO BiIHOCHOO MPOCTOTOXO 1 CKIAJIAETHCS HE 13 CMYT, a 3 OKPEMUX JIiHId, Y 0aratbox
BHITaJIKaX PO3TANIOBAHUX TUTLKH B YIBTPadioleTOBIM 00IacTi CIEKTPY.

ITepen 3actocyBanassmM OAIY Meromy HpONOHYETHCS CTa0LM3yBaTH ra3 3a TaKHMH IapaMeTpaMu: TeMIepaTypa,
BOJIOTICTh, THCK, 3allWJICHICTh (OYMINEHHS TpoOu Ta3y Bix arMochepHoro mmiy). Skmo 3acrocoByBatn OAIY metoxn
0e3 crabimizarii JaHWX MapamMeTpiB, IIe TMPHU3BENE JO TOro, IO iNeHTUdIKAIiS Ta BU3HAYCHHS KOHIEHTpAIlii
KOMITOHEHTIB ra30BO1 CyMilli Oyae HeTOYHOTO.
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Ieuz, Ay VY CTpyKTYypy IOHUMOBOTO Ta3y BXOIATH Taki
4 (IlnaX:}L max) OCHOBHI KOMITOHEHTH: KHCEHb, TIOKCHI BYTJICIIO,
10 1 OKCHJl BYIJIEIIO, MiOKCHA a30Ty, BoJa Ta

I atMocdepHuil mun abo caxa (micis crabimizarii
i mpoOM ra3y BMICTOM BOAM Ta aTMochepHOro
I muty (caxi) MOXKHa 3HEXTYBaTH). 3araJbHUN
i BMICT I[MX Ta3iB Ta KOMIIOHCHTIB CTaHOBUTH
: 99,9%. Pemita KOMIIOHEHTIB AUMOBHX Tra3iB € Ha
|
I
0

(Illlill:“nlill) IL, % piBHI MIKPOKOHIEHTpAIlH 1 NpPaKTUYHO He
0 m BIUIMBAIOTh Ha BU3HAUYEHHS BTPAT TeIla.

Puc. 2. I'padiune npeacrasiaenns GyHkii (1)
CTpyKTypa CKJIaJy TUMOBHX Tra3iB KOTEILHUX YCTAHOBOK [4] TpelcTaBieHa HA PUCYHKY 3 Y BHIJIAI 3QJICKHICTH
koedimienta Haamumky noBiTps (KHIT) Big koHIEHTpaIlil TMMOBUX ra3iB KOTEIbHUX YCTAHOBOK

CcO OntuMmanbHa 30Ha — 1€ Taka KOHIICHTpAIis
KOMITOHEHTIB, TIpU SKil 3a0e3MmedyeThesi CIaatoBaHHS
namBa 3 HusbkuM KHII. KHIT — we BigHOLIEHHS

JUACHOTO PO3XO/AY MOBITPS A0 TCOPETUYHO HEOOXIiTHOTO.
VY poborti [5] s korina JIE-25-14 I'M 0ys10 BCTaHOBJIECHO
ontumaneuuit  KHII, skwit gopisaroe 1,25 (£0.01).
co, 3§ianeHHs{ ONTUMAJIBLHOI'O KHH l'IpI/I.3B0,HI/ITL o

MiABUIICHHS 3HAYCHHS KOHICHTpAIlii OKCUIIB a3oty. [Ipu
R 3HIDKEHHI1 OTNITHMAITLHOTO KHIT 30UTBITYETHCS
KOHIIEHTpAIlis OKCHIIB BYIJICNIO 1, SK HACHIJIOK,
301IBIIATBECS BTPATH 3 XiMIYHOIO HETIOBHOTOIO 3TOPAaHHS.
lonoBHIM mapaMeTpoM, IO BHUSBIISE KOPETYIOUY IiI0 Ha
BEIMYMHY HA/UIMIIKY TIOBITPS € BMICT 3aJUIIKOBOTO
KHCHIO B TUMOBHX Ta3ax.

FouuenTpauia JHMoECTe [asy

HegocrarHeo noeitpa

Haasmwok noeitpa

KoedimieHT Hagnumy DoBiTRA, o

OnNTHManbHa bez npynaaie . . .
30Ha KOHTpOIO HenocraTHst KUIBKICTh TOBITPS BHUKJIMKAE HEMOBHE
Puc. 3. Ctpykrypa cknaay IMMOBHX Ia3iB 3ropaHHs MPOAYKTIB y TOMII KOTIa — i, SIK HACIIJOK,
KOTCJIIbHUX YCTAaHOBOK MPU3BOINTH [0 MEPEBUTPAT manuBa. Haamuimok moBiTpst

TaKOXX NPU3BOJAUTH 10 TEPEBUTpPAT MalMBa Ha HATpPiB
3aiiBOTO MOBITPS Y CKJIAJl BIIX1THUX JUMOBHX ra3is [4].

Po3pobka ¢yHKIioHANBHOI cxemMu cuctemu. [azoananmitnaay cuctemy (I'C) moOymyemMo 1Mo MPHHIAITY TPSIMOT il
npsAMoi IIii — 1e cucTeMa, y K BCi mepeTBOPEHHS MalOTh OJIMH HAMPSMOK: BiJl BXoay 10 Buxoay. Cuctemy mooyayemMo
3a CTPYKTYPHOIO CXEMOTO, IO Ma€ Taki PyHKIIOHAIBHI By3JIH: 00K cTabimi3allii BXiJHUX apaMeTpiB, BUMIpIOBaIbHUI
MepeTBOPIOBaY, MPUCTPili 00poOkM iHdopMaIIii, mprCTpilt BigoOpakeHHS iHPOopMAITii.

brox crabimizamii Bxigamx mapametpiB (BCBII). IIpo6a, mio 3a0mpaeThcs I aHANi3y Tra3oBOi CyMilni
0e3mocepeIHbO 3 TUMOBOI TPyOH, Mae BEJNHMKY “pO3KHUIAHICTH TMapaMeTpiB, a caMe: TeMIIepaTypH, BOJOTOCTI, TUCKY,
3anuIeHOCTI. SIKIO MoJaBaTH AMMOBHMA ra3 3 HECTaOUIi30BaHUMH MapaMeTpaMu 0e3MOCePeHRO Ha BUMIpPIOBAIbHUN
MIEPETBOPIOBAY, IIC MPHU3BEJC 10 OTPUMAaHHs Ha BUXOJi iH()OPMAIIiIO MPO CKIIaJ IUMOBOTO a3y 3 BEIHKOI MOXHOKOIO.
Tomy y crpykrypy I'C mpononyethcst Brmodatn BCBII. BCBII moBuHEH BiANOBiZaTH TakKMM BHMOTaM: BHCOKA
HIBUIKOMISA, ¢(EKTUBHE Ta HAJIHE OYMIICHHS BiJl MEXaHIYHUX JOMIIIOK, 3MEHIICHHS JO HEOOXiIHOTO 3HAYCHHS
BOJIOTOCTI CyMilli, cTabii3amnis TeMIepaTrypy Ta THCKY.

Ha mactymHomy etami mpo0a ra3y HpOXOIUTh 4Yepe3 MEePBUHHUN Ta BTOPHHHUI BUMIPIOBaJbHI IEPETBOPIOBAYL
(ITBIT ta BBII). ITpunmmn po6otu I1BII Ta BBII nonsrae B HactynHOMYy: [Y BUNpOMiHIOBaHHS BiJ JHKepena MOCTYIae B
JIBI PO3TalIOBaHI TOPsSA 1 Mapajellb OJWH OJHOMY KIOBETH — pobody i mopiBHAIBHY. UYepe3 pobOody KIOBETY
MIPOKAYYETHCS Ta3, IKHH aHAli3y€eThCs, a MOPIBHSUIbHA KIOBETA MICTUTH MOBITPS, BiJbHE BiJ IIOTO razy. TakuM YHHOM
YTBOPIOETHCS KaHa MOPiBHIHHS. J[alli MydYKHW ONTHYHOTO BUIPOMIHIOBAHHS MiNAOThCS MOAYISIII B mpoTuBO(dasi
OJIMH JI0 OJHOTO 3a JIOTIOMOTOI0 0OTIOpaTopa, Mo SABJsE COO0I0 TUCK 3 Mpopi3aMH, KU oOepTaeThes. [1oTiM onTHdHE
BUIIPOMIHIOBAaHHSI NIPOXOJUTH 4epe3 iHTepdepeHLiiiHnil CBITIO(IILTP, 0 Ma€e NPOMYCKHY CMYTY, Y SIKY HOTparuisie
JIiHIsI TOTJTUHAHHS Ta3y, [0 aHali3yeThes. Jlani oOuaBa MOAYIbOBaHI MMyYKH 33 IOTIOMOTO KOHIICHTPATOPA MPSIMYIOTh
Ha MipoeNneKTpu4YHuil oronpuiiMad. ¥ QotonpuiimMayl 3IIHCHIOETBCSI NEPETBOPEHHS IMOTOKY BUIPOMIHIOBAaHHS B
NIPOTIOPLIHHIKA HOMY 32 BETMUMHOIO 3MIHHHUH EJIEKTPUUHHUH CUTHAJ 1 BiIOyBa€ThCS Horo nonepeane nocwieHHs. [lotim
CUTHAJ MiJCHIIOETECA J0 YHiI(IKOBAHOTO 3HAYCHHS B OCHOBHOMY IJICHUIFOBAaYi 1 IOCTyNmae B MPHUCTPiiH 0OpoOKH
iHpopMmanii.

Y 3B’A3Ky 3 PO3BHTKOM IPOMHCIIOBHX KOHTPOJIEPiB 3amadi 0OpOOKHM BHUMIpIOBAIBHOI iHGOpMAIi JIOTIIHO
MIPOBOJUTH 3a iX JOTOMOTOIO, 3a0e3Meuylody CIpsDKeHHS BuXigHoro curHany BIT 3 Bxomom koHTposepa. Jlms
peamizamii cHCTEMH BHUKOPHCTAEMO MPOTpaMOBaHMU JoriuHMN KoHTposiep ¢ipmu VIPA cepii System 200V. 3a
noromororo System 200V MoXHa CTBOPIOBATH HOBI BHUCOKOIIPOIYKTHBHI CHUCTEMH KEpyBaHHS Ta KOHTPOJIO, IO
BiIMOBIAAIOTH CYYaCHUM BHMOTaM [6].
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BuwmiproBanHs BinOyBaeTbcss B Oe3nepepBHOMY pexkumi. (DyHKITIOHAIbHA CXeMa CHUCTEMH KOHTPOJIO CKIAmy
JIMMOBOI0 ra3y KOTENIbHHX YCTAaHOBOK IpEICTaBlIeHa Ha PHCYHKY 4 (cXema IMOKa3zaHa y3arajbHEHO Y BHIVISAI
OJIHOKaHAJIbHOI, aJie MPaKTHYIHO CHCTeMa € OaraTokaHaJbHOIO JUIsi 6araTOKOMIIOHEHTHOTO aHaJli3y Ta30BOi1 CyMIIlTi).

Brox crabumsant ExyiEis napamMeTps
O ERE
raz

—

Cratinisanis THegy Crapinizanin | crebimitonast
: IECMOERCL Iz

Binfip npody Owimesna npodH BT Oeymea mpofn
rasy MERARITERY JOMIIOR rasy Ta POSEOTY TEMIEPATY DH TROSH

mepd:wumﬁ:ﬂ:aig)‘ Cl?uronpnimmH Tigcwrroead

T4 BHOpOMIRECBAHAR CEITNOEH QIneTp

[MpucTpil obpofim
e op parTi

Moy [RE-232

Mpucrpiit sigodpasxeray
Ipucrpiil KepyEaEmRT

Puc. 4. dynkuionagpHa cXeMa CHCTEMH KOHTPOJIIO CKIIaTy JUMOBOTO T'a3y KOTEIbHUX YCTaHOBOK

IIporpamna peamizamis. Jis peamizamii moctaBieHoi 3amadi MPOTpaMHO BHUKOPHCTAEMO TPOTPAMHHN TIAKET
WINPLC7 nns xkoH(irypyBaHHS, IpOrpaMyBaHHs, HAJIAJIKHA TPOTpaM Ta JiarHOCTHUKK KoHTpojepiB VIPA Bcix cepiit
[7]. MIporpamy Hanmmemo Ha MoBi mporpamyBanHs Ladder Diagram (LAD) — mMoBa peneifHO-KOHTakTHHX cxeM [8].
Anroput™M poOOTH MPOrpaMu TPEJICTABICHO Ha PUCYHKY 6. AJNTOpUTM pOOOTH MpOTrpaMu HACTYIHHUI: 3
ra3oaHaiizaTopa HaJXOAWTb 3MIHHUH €IeKTpUYHUI iH(QOpMaLiiiHUI CHrHAN Mpo CKiajx auMoBoro rasy. Llei curnan
npuiiMae QyHkuioHansHui Onok (Scaling analog value) 1 meperBoproe Horo y 3MiHHY, SIKa BiJIIOBiJa€ 3HAYCHHIO
YHI()IKOBAHOTO €JISKTPUYHOTO CHTHANLYy (CTpyMY), LI0 JeXuTh B Mexax 0-20 mA. Jlani 37iliCHIOETbCS NEPETBOPEHHS
SJICKTPUYHOTO CUTHAITY y BiJIIOBIAHY HOMY KOHLICHTpPAIil0 KOHKPETHOTO JUMOBOTO ra3y. [lepeTBopeHHs 31iiICHIOEThCS
BIMOBIAHO QYHKITIOHAIBHIN 3aJIE)KHOCTI, sika TipeacTaBiena y popmyii (1). Ilicns ogepxanHs 3HAYSHHS PO KUTBKICTh
KOHKPETHOT'O Ta3y HOro MOPIiBHIOIOTH 3 YCTaBKaMH. SIKIIO KOHICHTPALIS JIOKHUTh ¥ JOIMMyCTUMHUX MEXaX, TOi Y TOTKY
KOTJIa TIPOJIOBXKY€ TIOCTYIATH MOBITPS 3 TAKOIO JK IHTEHCUBHICTIO. SIKIITO KOHIIEHTPAIIisl BUXOIUTH 32 PAMKH yCTaBOK — Y
TOTIKY KOTJIa TOJIAEThCs Oinbia abo MeHIa (B 3aJIeKHOCTI BiJf CHTHAY) KiJbKicTh MOBiTps. [Ipoiiec mojadi moBitps y
TONIKY KOTJIa 3IIHCHIOETHCSA 3a JOTIOMOTOI0 dYacToTHUX peryisatopiB (UP). Tlpomec KOHTponto Ta KepyBaHHS
BiIOyBa€eThCs OE3MEPEPBHO B PEIKUMI peajbHOTO Jacy.

BucHoBknu

Y poboTi 3amporoHOBaHa MiACHMCTEMa KOHTPOJIO CKJIagy JAMMOBHX ra3iB Ha OCHOBI ONTHKO-a0COPOLIHHOTO
iH(ppauepBOHOrO METOJY 3 KOMIICHCALI€I0 BILIMBY aTMOC(EpHOro mwiy Ta HaJUIMIIKOBOI BosiorocTi. IIpencraBieHo
ITOPUTM TPOTPaMU KOHTPOJIIO CKJIQJy JAWMOBHX TIa3iB KOTEIbHHX YCTAHOBOK JUIsl IIATPHUMKH ONTHMAalbHOTO
CHIBBITHOIIICHHS ITaJIMBO-TIOBITPS Y TOMII KOTJIA.
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