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MAWWHOCTPOEHHE

ABTOMATU3INMPOBAHHAS CUCTEMA

YNpPABIeHNS YYUCTKOM
TepMUn4yecKom o6paboTkmu
COMOJNIETOCTPOMUTEIJIbHOIO
npeanpuaTua

Hauns XasipynnmH, Muxamn Kpuserkos, lepmar MnbuH, Oner Moposos,
Hwukonasi [Joporos

MNpepcraeneHHas B cTaTbe cMCTEeMd NpeAHA3HAYEHd AN ABTOMATU3MPOBAHHOIO KOHTPONS
TEeMNepaTypHbIX MPOLLECCOB HA YYACTKE TEPMUYECKOM 06pabBOTKM COMONETOCTPOUTENBHOTO
npeanpmatis. OnucaHa CTPyKTypa cucTeMbl, MPUBEAEHDBI PE3YNbLTATbI UCMONIb30OBAHMS
CUCTEMBI C PA3NUYHBIMUA TUMIAMU PETYSIUPYIOLLMX 3NIEMEHTOB.

BBEAEHME

He cexper, uro 3ameHa ctaporo o6opy-
IOBaHMSI HA HOBOE TpeOyeT OONbIINX Ka-
MUTAJTBHBIX BiIoxeHuit. Kpome Toro, Ha
BC€ BpeMsI MPOBEACHUS MepeodopynoBa-
HUSI, KaK MPaBUIO, IPUXOIUTCS OCTaHAB-
JIUBaTh MPOU3BOACTBO. ClieIOBaTeNbHO,
K 3aTpaTaM HENOCPEICTBEHHO Ha MOJep-
HU3alMI0 O0OpYyIOBaHUS NO0ABISIOTCS
MOTEepU, BHI3BAHHBIE OCTAHOBKOW TEXHO-
JIOTUYECKOro mpoiiecca. MoOXHO cTa-
paThCsl HE 3aMedaTh JaHHYIO0 MPOOIeMy,
OJIHAKO PaHO WJIM TIO3AHO BO3HUKAET CU-
Tyalusi, KOTAa OTKJIaAbIBaTh MOIEPHU3A-
LWIO Jaiblile yXe HeIb3sl, XOTs Obl Io
MPUYMHE OTCYTCTBUSI MaTepUalbHOI 0a-
3bl  IJI1  TOANEpKaHUS
o0opynoBaHUS B HalJje-
KameMm Buzae. Yacro Ta-
Kasi cUTyauusi ycyryousi-
eTCcsl TeM, 4YTO BBIBOAUTH
TeXHUKY M3 dDKCIUTyaTa-
UMM Ha JJIUTEIbHBINA
CpOK, TpeOyemblii IJist
TOJTHOTO TIepeobopynoBa-
HMSI, TOXE He TpencTaB-
JisieTcsl BO3MOXHBIM. B
psie ciaydyaeB BBIXOA U3
Mog00HOMI CUTyalluu
MOXHO HaiiTu B OOHOBJIE-
HUU TOJNBKO CHUCTEMBI
MOJAePXaHUSI TEXHOJO-
ruyeckux napameTpon. K
YUCITy TAaKUX CTyJaeB Clie-
IyeT OTHECTU MOJIEpHU3a-
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LIMI0 yJ9acTKa TePMUYECKOU 00paboTKU
METaJUIMYEeCKUX H3IeIUid Ha MalluHO-
CTpOUTETbHOM Tipeanpusitun. Eciu camu
IeYr MOTYT paboTaTh HecsTUICTHIMU (B
HacTosIlee BpeMs Ha MHOTHX MPEATIpH-
STUSX TPOAOJIKAIOT (YHKIIMOHMPOBATH
rneyu, BBeAEHHbIE B aKcIUtyaTauuio 20-30
U OoJiee JIeT Ha3aj), TO MPUOOPbI KOHTPO-
JIs1, YIIpaBJIeHUsI U PETUCTpalluy Iapame-
TPOB TEXHOJOTMYECKUX IPOILIECCOB MO-
paJIbHO U (DM3UIECKH YCTapeBaloT B TeUe-
HHE CYIIECTBEHHO 00Jice KOPOTKOTO PO~
MexyTka BpemeHu. [Ipuuém ecnm K ca-
MMM TIeYaM 3a9acTyio IIPETeH3Ui He BO3-
HHUKAeT, TO K CUCTeMaM KOHTPOJIST U yII-
pPaBJICHUsI 9acTO TPEIbSIBISAIOTCS TPeOo-

3paHue 3aBogoynpasneHus KasaHCKOro aBUacTpouTeNbHOro
Npou3BOACTBEHHOr0 06beauHeHua um. C.M.Mop6yHoBa

BaHUsI, KOTOPbIE OHU BBHIMIOJHUTD YK€ HE
B COCTOSIHUH.

B naHHOI cTaThe OMMCHIBAETCS IIPUMEP
peayM3aluu aBTOMaTU3UPOBAHHON CUC-
TEMbI, BHITIOJHSTIONIEH (YHKIIUU HOPMU-
pOBaHUsI, PETUCTPAIIUN, aPXUBUPOBAHUS
TMAHHBIX W YIIPaBJICHUS C UCITOIh30BAHM -
€M YCTPOMCTB MUCTAHIIMOHHOTO BBOJA-
BoIBoza ceput ADAM-4000 B KoMmIuTeKTe
¢ mporpamMMHbBIM TlakeToM GeniDAQ.
IIpencraBneHHas cucteMa paspaboTaHa
crieunanucramu KaszaHckoro rocynap-
CTBEHHOTO TEXHWUYECKOTO YHUBEpCUTETa
uM. A.H. Tynonesa u ornpo6osaHa Ha Ka-
3aHCKOM aBUACTPOUTELHOM TIPOU3BOMI-
ctBeHHOM oObenuueHun (KATIO) wuwm.

« 4 C.II. TopbyHoOBa.

HA3SHAYEHME
U LUEJIN
BHEAPEHMUA
CUCTEMBI
ABTOMaTU3UpPOBaHHAas
cucTeMa yrpaBJeHUs TeX-
HOJIOTMYECKUMU TIPOLIEC-
camMu TEPMUYECKOTO
yyacTka TIpegHa3HayeHa
IJIST KOHTPOJIsI, TOIAep-
KaHWST TEMIIEpaTyphl Tie-
yeili u GOpMUPOBAHMUS
BPEMEHHBIX WHTEPBAJIOB
COTJIaCHO TEXHOJIOTUYEC-
TpeOOBaHUSIM,
MPEABSBISIEMBIM B KaX-
TIOM KOHKPETHOM CJTy4ae.
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PA3PABOTKM/MALLIMHOCTPOEHME

LlensiMmu BHeNpEHUS] CUCTEMBI SIBJISI-

JIUCB:

@ 3aMEHa MOpPAJIbHO YCTapeBLIMX KOHT-
POJIbBHO-PETUCTPUPYIOLLMX U YIIPABJIsi-
IOLIUX YCTPOUCTB;

@ [1ePEeBOJ, YCTPOMCTB apXUBUPOBAHUS
napamMeTpoB TepMHUYECKON 00paboTKu
Ha 2JIEKTPOHHBIE HOCUTETN MHOOpMa-
LUy,

@ aBTOMAaTHU3aLUs NMPOLIECCOB cOOpa U 00-
paboTku MHMOpPMALIMK O TeMITepaTyp-
HBIX PEXUMAaX BbIIEPXKKU U3ACIIHUS;

©® 00beMHEHME BCEX YCTPOMCTB BU3YAIU-
3allUM, YIIPaBJICHUS, KOHTPOJIS U apXU-
BUPOBAHUS B €IMHBIIA LEHTpP yIpasjie-
HUS.

TPEEOBAHMA,

NMPEADABINMAEMbLIE K CUCTEME
3aka3ymK TOCTaBUJI YCJIOBUE, YTOOBI

MOJEpHU3alMs IPOBOAMIACH O€3 BbIBOIA

neyeil U3 IKCIUlyaTallud Ha CpoK Ooee

NIBYX CYTOK IOAPSI, U MPEIbABUI CIELy-

olMe TpeOOBaHUS K CUCTEME YIpaBie-

HUS:

@ cucrtemMa J0JXKHa obecrieyuBaTh Xa-
PaKTEpUCTUKHU HE XYyXKe, UYeM XapaKTe-
PUCTUKU UCIOJIb3yeMOro obopynoBa-
HUS;

@ cucTeMa [O0JXKHa TOAaBaTb 3BYKOBbIE
CUTHAJIbI IPU BO3HUKHOBEHUHU aBapuii-
HOW CUTyalluu;

@ apXMBUPOBAHUE JAHHBIX JOJDKHO TMPO-
U3BOAUTBCSL KaK Ha 3JIEKTPOHHBIX HO-
CUTEJISIX, TaK U B OyMaXkHOM BUIE;

@ crcTeMa JO0DKHA OBITh YHU(DUIIMpOBa-
Ha [UIsl BCEX THUIIOB Ieyeid, UCIOJIb3ye-
MBIX Ha y4YacTKEe TEPMHUYECKOU oOpa-
0OTKM;

@ peXuM paboThl MPU HEOOXOOUMOCTU —
KPYIJIOCYTOYHBII;

@ [pU ABAPUIHHOM OTKJIFOYEHUU MTUTAHUS
HarpeBaTe/ibHbIX 2JIEMEHTOB Iedeld
JIOJKEH 00ecreunBaTbCsl PEXUM, IO-
3BOJISIFOLLMI M30€eXaTh MOTEPU MOCTY-
maoiei nHpopmanuu;

@ BblJaBaeMas Ha 3KpaH olepatopa UH-
dopmarus momKHa OBITH MOJHOH, TO
€CTb MUMETb MaKCUMAaJIbHO IOMYCTHU-
MYIO TIPUMEHSEMBIM MPOrPaMMHBIM
MaKeTOM YacTOTy AUCKPETU3ALWUU, U
0e3 KaK1X-J11M00 MPOMyCKOB;

@ cucTeMa J0JXKHa paboTaTh B peaJlbHOM
MacluTtade BpeMEHU IPOTEKAHUS TeX-
HOJIOTUYECKUX MTPOLIECCOB;

@ yIpaBJIeHUE NMPOLIECCAMU AOJIXKHO OBITh
MPOCTHIM;

@ cucTeMa J0JKHA KOHTPOJIIMPOBATh Bpe-
Ms1 TEXHOJIOTMYECKOT0 Mpoliecca;

@ J0JDKEeH OBITh 00ecTieueH KOHTPOJIb pe-
aKLUMU TEPMUCTAa Ha CUTHaJ 3aBeplie-
HUS Mpouecca.

OnNUCAHME ANNAPATHOIO
OBECNEMYMEHMUSA

s TIOCTpOoeHUsT aBTOMAaTM3UPOBaH-
HOM CHCTeMBI YIIpaBJIeHUs TeXHOJIOTUYE-
CKMMM  TIpoleccaMu  TePMUYECKOTO
ydJacTka OBLIO MCTIOJIb30BaHO 000pyI0Ba-
HHUE U IporpaMMHOe obecrieueHue Gup-
Mbl Advantech. B kauecTBe TeMmeparyp-
HBIX JaTYMKOB UCITOIb30BAIUCH IITATHBIC
TepMoTapbl, YCTAHOBJIECHHBIE B TEPMO-
mkagpax. KoamuectBo TepMmoriap B Tep-
Molkadax pa3JIMIHOTO THUTIA KOJIeOaeTCs
OT OJTHOM 110 Tpéx. [lepBUUHBII COOP MH-
dopMalMM OCYIIECTBISIICA MOAYISIMU
aHajiorooro BBoga ADAM-4011D. Jan-
HBIE MOAyJb ymoOeH TeM, 4YTO HMeeT
BCTPOEHHBIN LU(PPOBOM AUCIIEH. DTO
MPEIOCTABISIET TEPMUCTY BO3MOXKHOCTD
KOHTPOJIMPOBATh TEMIIEPATypy, HE OTXOMs
oT pabouyero MecTa. Tak Kak JaHHbBIM MO-
IIyJb TIpeAnoJaraeT MoJaKJI0YeHUE TOJbKO
OJIHOI1 TepMoOIaphl, KOJIMYECTBO UCITONb-
3yeMbIX MOAYJIEl OTpeaeisieTcsl KoJaudec-
TBOM TepMoriap. BkiroueHueM Harpesa-
TeJiell yNpaBisiOT LKMGPOBbIE CUTHAIBI,
MOCTYIAIOIIUEe C MOIYJS AMCKPETHOTO
BBona-BeiBoga ADAM-4050. B kauecTBe
HWCIIOJIHUTENbHBIX YCTPOUCTB HMCIOJIb3Y-
I0TCSI TBEpAOTEJIbHBIE peJie PupMbl Sharp.
Jns1 obecmieyeHUs yIpaBieHUsI pelie, a
TakXe JUISI COIJIAaCOBaHUSI MOJyJeit
ADAM-4050 ¢ naTyuKkaMu COCTOSTHUS 3a-
CJIOHOK TepMolikaoB M KHONKaMu
«Crtapt/CTon» MCHOJb3yeTCsl CIeLMallb-
HO pa3paboTaHHas uHTepdeiicHas riara.
Ha stare pa3paboTKu cUcTeMbl HAMU ObI-
JIO 3aJ0XEHO B CXeMy JBa MOIYJs
ADAM-4050. B kauyectBe mpeobOpa3oBa-
Tenss uHTepgeiica RS-232 kommnbloTepa
omneparopa B uHtepgeiic RS-485, cBa3bi-
BaloOUIMA MOMIYJIM BBOAA-BbIBO/AA, MPUME-
HEH Monyb ADAM-4520.

Jlns coxpaHeHUsl pabOTOCITOCOOHOCTU
B Cllyyae OTKJIIOUYEHMS 3JIEKTPOIHEPTUU
BCE PETUCTPUPYIOIINE YCTPOICTBA, a TaK-
K€ YCTPOICTBA CUCTeMbl 00pabOTKU U ap-
XMBAllMM TaHHBIX CHAOXEeHBI MCTOUHUKA-
MU OecriepeOOitHOro MuTaHus. DTU UC-
TOYHWKM BBIOUPAJIUCH IO ITACIIOPTHOMY
BpeMeHHU paboThl OT Oarapeit, UCXoasd U3
YCJIOBHSI, YTO TeMIlepaTypa B TepMOIIKa-
Gy BBIXOAWT 3a TIpenebl AOMYCTUMON
HOPMBI TIPUOIM3UTEILHO 3a JBAAIaTh
MWHYT. MBI WCITOb30Ba WCTOYHUKU
Back-UPS momHocthio 1000 B-A xomrma-
Huu APC. TlpumeHeHHE KMCTOYHUKOB
Oecriepe0OMHOrO0 MUTAHUSI TMO3BOJIUIO
MPOIOJIKATH CJIEKEHUE 32 XOIOM TEXHO-
JIOTUIECKOTO TIpollecca axe B YCJIOBUSX
MpeKpanieHnsT ToJauud 2JIeKTPOIHEPTUN
OT OCHOBHOT'O MCTOYHUKA U TI0 TIOJTy9eH-
HbIM JAHHBIM TPUHUMATh pPEIICHUE O

NajpHelie cynpoe (OTnpasisaTh B Opak
WIX HET) 00pabOTaHHOIO B TaKUX YCIO-
BUSIX UBIEITUS.

B xadyecTBe KoMITBIOTEpA OTlepaTopa Ha
CTaJNy TPOBEIEHUST SKCTIEPUMEHTAIb-
HBIX W OTJIAMOYHBIX PabOT TPUMEHSIICS
OOBIKHOBEHHBIN OGMUCHBII KOMITHIOTED.
TpeboBaHUs K HEMY He BBIXOIVIIN 32 PaM-
KV TpeOOBaHUIA, TIPENBSIBISIEMBIX K KOM-
MBIOTEPY CO CTOPOHBI Pa3pabOTIMKOB
nporpammHoro maketa GeniDAQ. Enun-
CTBEHHOE OTJIMYME — YBeINndeHre 00bEMa
X€écTkoro aucka go 120 I'Gaiit, 4TO BBI-
3BaHO TOJIbKO PACIIMPEHNEM BO3MOXKHO-
CTeil 1Mo YacTh XpaHEeHWs] apXWBOB U HU-
KaKOTO BIIMSTHUSI Ha pabOTOCTIOCOOHOCTD
CHCTeMBl He OKa3biBaeT. Briocmencrsuu,
yXKe Ha CTaud OTJIANKU CUCTEMBI, 3aKa3-
YUK eI, 9TO JTAHHBIN BApUAHT €To yc-
TpauwBaeT, ¥ YIOBOJLCTBOBAJICSI paHee yc-
TAHOBJIEHHBIM KOMITBIOTEPOM.

CTpyKTypHast cxemMa CUCTEMBI yIIpaBJie-
HUS TEXHOJOTUYECKMMH TIpoleccaMu
TEPMHUUYECKOTO YJacTKa IMpeacTaBlieHa Ha
puc. 1.

MPOrPAMMHOE OBECNEYEHME

ITporpammHoe oGecrieueHre ObLUIO pa3-
paboTaHO TMpW TOMOIIU TPUKIIATHOTO
nporpamMHoro maketa GeniDAQ. dns
obneryeHust Tpoliecca HaOMIOOEHUS 3a
COCTOSTHMEM TEXHOJIOTMYECKOTO Tpoliec-
ca M YCTAaHOBKU 3aJaHHBIX ITapaMeTpPOB
WCTIONB3YeTCs] MHOTOOKOHHBIN pexkuM. B
OCHOBHOM OKHE BBIBOAWTCS WH(pOpMa-
LMsT O TeMIIepaType, yCTaBKe, BpEMEHU U
CTaauu TEXHOJIOTMYECKOTO Tpoliecca Mo
BceM mevam. sl M3MeHeHUsT 3HAUYEeHUS
YCTaBKU TeMIIepaTyphl, BKIIIOUEHUSI TTeYH,
3a[JaHUsI BpEMEHU BbIIEPKKU, rpacudec-
KOTO OTOOpaxKeHUsI U3MEHEHUsI TeMIlepa-
Typbl U BKJIIOYEHUSs/BBIKIIOYEHUST TI0
KaXxJ0oil Te4yrd UCTOJb3YIOTCSI OTIENIbHbIE
OKHa (110 KOJIMYecTBy Teveit). Bua rimas-
HOTO OKHAa U OJHOTO U3 YCTAHOBOYHBIX
OKOH TpeACTaBJieH Ha pUC. 2 U 3 COOTBET-
CTBEHHO.

IMpuHUMIT pabOTHI AOCTATOYHO MPOCT.
Ilocne 3amycka mporpamMma BBIBOOWT Ha
OUCTUIEN TJIaBHOE OKHO OTOOpakKeHUsI
uHpopmaiuu (puc. 2). B maHHOM OKHe
BBIBOIUTCSI MHGOpPMALUs TOJIBKO O CO-
CTOSIHUU TIeYei, TO eCTh 3arpykeHa rneyb
WY HeT, TeKyllasl TemrepaTypa, BKJIloJye-
Ha WIA BBIKJIIOYEHA, BPEMsl BbIIEPXKU
netanu B neuu. [lpu nocTikeHuu Bpeme-
HM OKOHYAHMUSI BBIAEPKKH NETaTU LBETO-
BOI CUTHAJIM3AaTOp, PACIIOJOXEHHBIN psi-
JIOM CO CYETUYMKOM BPEMEHU, MEHSIET LIBET
C 3eJIEHOTO Ha KpacHblil. OMHOBPEMEHHO
Ha y4yacTKe aBTOMAaTMYECKM BKJIOYAETCS
cupeHa. BrikiioueHne CUpeHbl TPOUCXO-
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: Komnara onepatopa

RS-485

KomnbtoTep
onepatopa [~ oo yan
ADAM

4520

Yyacrok
1 TepMUYecKon
o6pa6oTku

Mogynu
ADAM-4011D

J Tepmonapa 2 U Tepmonapa 1

Moaynu
ADAM-4050

Brok
TBEPAOTENbHbIX
pene

MuTepdheiicHas
nnara

: J Tepmonapa 3 U Tepmonapa 4 H [arynku
: ! COCTOSIHMSA
| 3aCTNOHOK

TepMOLLKagoB

I & I ' Lj """""""

Kxonku
«CTap1/Cton»

Puc. 1. CTPYKTYpHaA Cxema CUCTEMbI YNIpaBieHNs TEXHONOrMYECKUMM NPOLLECCaMU TEPMUYECKOro

yyacTka

IUT TOJIBKO TIOCJE€ OTKPBIBAaHUS II€YH,
CBUJIETEIHCTBYIOIIETO O TOM, YTO TEPMUCT
MPUCTYIMI K BHITPY3Ke 3aroToBok. Kak
TOJILKO TIEUb OTKPBIBACTCS, CMpEHa BBI-
KJTI09aeTcs, IIBETOBOI CUTHAJIM3aTOp CTa-
HOBUTCSI 3€JEHBIM, a CUYETYMK BPEMEHU
oOHynsiercst. HoBblli LMK HaumMHaeTCs
Tocjie TOTO, KaK B IeYb OyIeT 3arpyxkeHa
3aroTOBKa, O Y€M TEPMUCT IPOCUTHAIM-
3upyeT HaxkaTueM KHomku «CTtapT», pac-
TIOJIOXKEHHOM PSIIOM C COOTBETCTBYIOIEN
neubto. CremyeT OTMETUTb, UTO 3aMycK
1IMKJIa HAYHETCS TOJBKO B TOM cCllyyae,
ec/M Haxartue KHOIKY «CTapT» IIPOn30ii-
€T B TE€YCHHE KOPOTKOTO ITPOMEXYTKa
BpeMeHH (10-20 MMHYT, KOHKpETHasl Be-
JIMYMHA OTIpeAeIIeTCs] TUTIOM TEPMOIIKa-
¢a) moce Toro, Kak OyneT OTKphITa 1 3a-
KphiTa nieyb. Takoit mopsimoK paboThl pea-
m3yetcsl HTep(deicHOM MIaToi, pacno-
JIOXEHHOM BMecTe ¢ MOMYJISIMU JUCKDPET-
HOro BBoAa-BbiBoAa. Mcmosb3oBaHue B
3TUX LEASIX UHTep(PEHCHOM m1aThl TO3BO-
JISIET He 3arpyXaThb KOMIIBIOTEP OIepaTo-
pa 06pabOTKOI BpeMEHHBIX 3a1epKeK.
ITo npocwbe npeacTaBUTENs 3aKa3ynuKa
B IIporpamMMme MperycCMOTPEHO 3alaHue
TUIIOBBIX TEXHOJOTMYECKMX IPOLECCOB.

J171s1 BBOJja MapaMeTPOB TEXHOJIOTUYECKO-
ro mpolecca J0CTaTOYHO BbIOpATh Ieyb,
rae OyaeT MpoBOAMTHLCS 00paboTKa 3aro-
TOBOK, Jlajlee yKa3aTh TUI U TOJILUHY 3a-
TOTOBOK, OTMETUTh HOMED TEXHOJIOTYec-
KOTO IIPOLIecCca U HaXaTh B OKHE KJIABULLY
«BBOI», COOTBETCTBYIOILYIO 3aJaHHON
neyu. [IporpaMma caMoCTOSITENIBHO yCTa-
HOBUT TeMIIEpaTypPHBIN PEeXUM U ONpese-
JIUT BpeMsi, HEOOXOAMMOE UISl MPOBeJe-
HMSI IpoLiecca B 3aBUCMMOCTH OT TUIIA 3a-
TOTOBKH U €€ TOJIIUHBI.

BxuioueHue Tiedeli ocyiecTBisieTcs U3
yCTaHOBOYHOro okHa. Ha puc. 3 B Kauec-
TBe TpHUMepa IIPEICTaBIeHO OKHO Teun
otnycka [TH15. M3 pucyHka BUIHO, YTO
MeYb BKIIOYeHa M C MOMEHTa Havajia BbI-
JEPXKKU MPOoLLIo 5 MUHYT. s mpocMoT-
pa IMHAMUKU M3MEHEHMS TeMITepaTyphl B
pealbHOM MacItabe BpeMeHU UCITONIb3Y-
eTcsl dJeMeHT oToOpaxeHus: «[IpocMoTp
apXyBa JaHHBIX» peaakTopa ¢GopM 0TO0-
paxeHusi. XpaHeHWe WHOOPMAIUU TIPO-
M3BOIUTCS C TIOMOIIBIO GI0Ka apXUBUPO-
BaHUs JaHHBIX pelakTopa 3amad Ipo-
rpammbl GeniDAQ.
Jlns OKyMeHTUPO-

B OyMaXXHOM BUJE WCIIOJb3yeTCS UHTEP-
(heiic mporpamMMbl CBSI3bIBAHUS U BHEIpE-
Hus (BcTpauBaHus) o60bekToB OLE
Automation. UHTepdeiic cBA3bIBaHUS U
BHenpeHusi oobekTroB OLE Automation
MpeHa3HauYeH IS OpraHu3alvu B3au-
MozeiictBusg Mexay GeniDAQ u npyrumu
npuwioxeHusMu Windows, momiepxuBa-
oMy MexaHusm OLE. B nHamem coy-
yae 310 mporpamma Excel. Tak kak cKo-
POCTb U3MEHEHUS TTapaMEeTPOB CPEIIbI 10-
CTaTOYHO HU3Kasl (BEIOOPKA TOYEK IPOM3-
BOAUTCSL C UHTEPBAJIOM B | MUHYTY), TO
JlaHHas TporpamMma IO03BOJIIET CTPOUTH
rpauMKy TEXHOJIOTMYECKOTO IMpoliecca B
peaibHOM MacllTabe BpeMEHU € TOCTEy-
Iollleit UX pacreyaTkoi B OyMaXkHOM Ba-
puante. OTnuune TpaduKOB, TMOTYIEH-
HBIX TIpu Tiomolnu wuHTtepdeiica OLE
Automation u 3JeMeHTa OTOOpaxkKeHusi
«[IpocmoTp apxuBa TaHHBIX», B TOM, 9TO
TEPBBIA 3aTIOMWHAET JaHHBIE TOJIHKO C
MOMEHTa, KOT/Ia TeMIiepaTypa JOCTUTIa
YPOBHSI YCTaBKU (C y4ETOM MUHYCOBOTO
YPOBHSI IOTTYCKa), 2 BO BTOPOM CJIydyae 3a-
TTIOMUHAIOTCST BCE COOBITHSI C MOMEHTA 3a-
ITyCKa MPOTPaMMBI.

DKCNEPMMEHTAJNIbHAS YACTb
ITepBoHaYaIbHO B Ka4eCTBE PEryInpy-
IOLIEro 3JieMeHTa ObLT BBIOpPAaH MPOCTEi-
LMl TTOPOTOBBIN BIEMEHT C TEMITEPaTyp-
HBIM THCTEpe3ucoM, paBHbIM 10,2°C. Uc-
MBbITAaHUSI, TIPOBEAEHHBIC C WCIOJIb30Ba-
HUEM TaKOW CXEMbI PEryJIMpOBaHMUsI, TO-
Ka3aJu BIIOJHE yIOBJIECTBOPUTENILHBIC pe-
3yJITaThl: TOYHOCTb TOIIEPKAHUS TEM-
MepaTypbl YKIaablBajlaCh B JOMYCTUMBIiA
JMara30H COIJIaCHO TEXHUYECKOMY 3ajia-
Huto (puc. 4). OnHaKo MpoBeAEHHbBIE 9KC-
MEPUMEHTBI 1151 G0Jiee BBICOKMX TeMIIe-
patyp ¥ MpM pasinYHBIX MUCXOIHBIX CO-
CTOSTHUSIX TI€YM BBISIBUJIM HEKOTOPBIC He-
JOCTaTKU JAaHHOW cxeMbl. HecMoTpsi Ha
TO, YTO TeMIIepaTypa HaXOAUTCS B Mpee-
Jlax JOIycKa, BUIHO, YTO TpaduK Ha puc.
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Ycraska 900°C. Harpes 0T KOMHaTHO Temnepatypbl

YcraBka 680°C. OcTbiBaHMe 0 3alaHHON TemMnepaTypbl
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Puc. 4. Ipadmk kone6aHua TemneparTypbl NPu peryiMpoBaHUmM NOPOroBbIM INeMeHTOM: @ — YcTaBKa 900°C, BbixoA C MeHblei TeMnepaTypbl Ha 6onee
BbICOKYI0; 6 — ycTaBKa 680°C, Bbixoa Ha Tpebyemyio Temneparypy ¢ 6onee BbICOKOI

4 ¢ HeCMMMETPUYEH OTHOCHUTEJIBHO 3a-
MAHHO YCTaBKHU, MPUYEM CPEIHSST TeM-
repaTypa B 3TOM cjly4yae HIXe Tpebye-
Moii. JIaHHBIN SKCIIEPUMEHT MPOBOIMICS
MPU YCJIOBUU, YTO TeYb MPEABAPUTEILHO
OblIa XOJIOJHOW M HArPeB OCYIIECTBIISIICS
OT TeMIeparypbl yuactka. B mpyrom ciy-
yae, KOTJa BBIXOJ Ha TpeGyeMylo TemIie-
patypy MpOXOOWJ OT BBICOKOW Temrepa-
TypHbI K 00Jiee HU3KOI, HabJII01aI0Ch CMe-
LIIEHe CPEeTHEro YPOBHsI pa3bpoca BBEpX
(puc. 4 6). Takum o00Opa3oM, B TEpBOM
cily4ae CpelHsisi TeMIeparypa Oblia HIKe

3alaHHOM, a BO BTOpOM — BbIle. M xoTs
J1abopaTopHbIe MCCIeI0BaHMSI 00pa3loB
nokKasaJii, 4TO KayecTBO 00pabOTKU CO-
OTBETCTBYET TpeOYeMBbIM XapaKTepUCTH-
KaM, 3aKa34MKHu IOMPOCUIN YCTPaHUTD
JAHHBIA HEAOCTATOK.

[ ycTpaHeHUsI BBISIBJIEHHOIO HENO-
cTaTKa BMECTO TTOPOTrOBOro 3JieMEHTa Ha-
mu Obl1 ucnonb3oBaH [THU/I-perynsitop.
DTOT nepexo He MOoTpedoBal KaKUX-JIU-
00 J0pabOTOK CXEMHBIX pelleHMH, Tak
KaK B COCTaB IIPOrpaMMHOrO MakeTa
GeniDAQ BXxoauT cTaHmZapTHBINA OJIOK

TN /-perynupoBanus. BbixoaHoil cu-
rHaJI 06JI0Ka OIpeneIsieTCsl BhIpakKeHUEM:

U(t)= Pe(t)+ PIT,S,(k)+

+%(e(t)+3(e(t —D—e(t-2)—e(r-3))),

N

rae
U(f) — ypoBeHb BBIXOAHOI'O CHUTrHaja 6J0-
ka [T

P — npornopLiMoHaJIbHbIN KO3(h(GUILIUEHT;
[ — vHTerpanbHbIii KO3GGUIUEHT;
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Ycraska 900°C. NMAA-perynatop
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Puc. 5. Tpacmku Kone6aHua Temnepartypbl: a — npu ucnonb3oeanuu NUJ-perynaropa, pasorpes
neun go 900°C; 6 — npu pabote c MUJl-perynatopom (CMHAA NUHMA) U C NOPOrOBbIM IEMEHTOM

(3enénas nunua), ycraska 400°C

D — muddepeHumanbHblll KO3D DU~
€HT;
e(f) — ommbKa peryInpyeMoro napameTpa
(¢t — TeKyl1ee BpeMsl);
T, — mepno CKaHMPOBaHMS 3a1a41 B MU~
HyTax;
S, (k) — HakorieHHas oumoOKa 3a k nzme-
pEHUIA.

st ucronb30BaHMsI TaHHOTO OJIOKa ¢
KJTIOYEBBIM WCTIOJTHUTENIbHBIM MeXaHU3-
MOM BBIXOJHOUM CUTHaN OBUT MPOMYIIeH
4yepe3 MOPOTOBbII JIEMEHT C TUCTEepPe3n-
coM 10,1. [IpuMeHeHne TaKoit CXeMBI pe-
TYJIMPOBAHUSI 3HAYUTEIBHO W3MEHWIO
BCIO KapTuHY (puc. 5). Kak BumgHO 13 puc.
5 a, 3HAYUTENIbHO YBEINYMIIACh TOUHOCTh
MoJepKaHUsI TeMrepaTypsl (pa3dpoc
3HAYEHMI TeMIlepaTypbl yMEHBILIUICS C 5
1o 2°C npu ycraBke 900°C). Pacnipenene-
HUE KoJiebaHUU TeMIlepaTypbl BOKPYT
YPOBHSI YCTaBKU CTaJIo 6oJjiee CUMMETPUI-
HBIM I10 cpaBHEeHUIO ¢ puc. 4. OcobeHHO
HAIISITHO BUAHO, KaK YMEHBIIWICS pa3-
Opoc TemMIepaTypbl IpU U3MEHEHUU CXe-
Mbl PETyJUpPOBaHMSI, Ha puc. 5 6:
pasHMIA MEXAYy MaKCUMaJbHbIM
U MUHUMAJIbHBIM 3HAYEHUSIMU
npu padote ¢ [TU]l-peryasitopom
paBHa 3°C (puc. 56, CUHAS JH-
HMST), B TO BpeMsl KaK TNpU HC-
MOJIb30BAHUU MOPOTOBOTO PEryJisi-

o [I1I-perynupoBaHue
TEPMODJIEMEHTOB TIeueit;

@ apXMBUPOBAHUE C TOMOIIBIO WHTEP-
(eiica cBsI3pIBaHUS U BHEOPEHUST 00B-
ektoB OLE Automation;

@ 3aJaHue 3apaHee 3alporpaMMUpPOBaH-
HBIX TEXHOJIOTUYECKUX TMPOIIECCOB, NC-

TEeMIIepaTyphl

XOIsl U3 MapKW MaTtepuaia, TUIIa 3aro-
TOBKHY, TOJIIVMHBI 3aTOTOBKY U THTIA Tie-
4y, TAe OyAeT MPOU3BOAUTHLCS 00paboT-
Ka;

@ OTCIIEXVBAHWE aBAPUWHBIX CUTYaIMit
10 OTKJIOHEHWIO OT 33JaHHOTO 3Haye-
HUSI TEMIIEPAaTypPHOU YCTaBKM Ha BEJIH-
YUHY, OOJIBIIYIO TOTyCcKa, U ToJada Cu-

THAJIOB YIIPAaBJICHUSI HA YCTPOWCTBA 3BY-

KOBOH U BU3YAJIbHOW CUTHAIA3ALUMN;

@ BKJIIOYEHUE PEXMMA OTCYETA BPEMEHU
BBIAEPKKU MO KOMaHAE, MOCTYNUBLIEH
OT TEPMUCTA MOCJIE TOCTUXKECHUS 3aJaH-
HOI1 TeMIeparyphl.

BHe1lHuMiA BUI TUIIOBOTO MOIYJIST pery-
JIMPOBAaHUSI TeMIlepaTypbl IMOKa3aH Ha
puc. 6. Moay/ib BBIIIOJHEH Ha Gase ycT-
poiictBa ADAM-4011D. KonnuecTtBo yc-
TaHABJIMBAEMbIX MOAYJIE PEryIMPOBaHUS
TeMIEepaTypbl OMpenessieTcsl KOAUYecT-
BOM 30H HarpeBa KOHKPETHOTO IiKada.

3AKJIOYEHME
B pesynbrare mnpoBen€éHHON OMNMUCAH-
HBIM CITOCOOOM MOIECPHU3AIMM YyJ4acTKa
TEPMUYECKOIN 00pabOTKM 3aroTOBOK yia-
JIOCh KaK CYIIECTBEHHO CHU3UTH 3aTPaThl
Ha TIpuoOpeTeHre HOBOM MaTepHallbHO-
TEXHUYECKOI 0a3bl, TaK U OOECIIEUYUTh
MMHUMAJIBHBIN MPOCTOi1 000pyI0BaHUS B
TepPUO 3aMEHBI YCTAPEBIIEr0 KOHTPOJIb-
HO-PETUCTPUPYIOIIETO  000PYIOBaHUS
(MOHTaXX 000PYIOBaHUS TTPOBOIUICS MIPU
paboTaloiieM TepMmoliKade, IS mepe-
KJIIOUEHUST TepMoTiap U CUJIOBOTO KOMMY-
THUPYIOIIETO MOIYJIS IOHaaI00MIach OCTa-
HOBKa 00OpyIOBaHMSI Ha BpeMsl BCETO
okojio 30 MuHYT). OTHOBPEMEHHO OBLI
YCOBEPIICHCTBOBAH MPOLIECC JOKYMEHTH -
pOBaHMSI JaHHBIX O TEPMUUYECKOI obOpa-
00TKEe B OyMaxkHOM BHJE U BHEIPEH pe-
KMM apXUBUPOBAHUS B JIEKTPOHHOM BU-
Jie ¢ TIOCIenyIolUM KOMMPOBaHWEM Ha
ONTUYECKUX HOCUTENSIX. XpaHeHUe WH-
(opmaiuy Mpou3BoaUTCS B BUIe (haiiioB
penakTopa Excel; ¢parMeHT 3aapXuBUpPO-
BaHHBIX JaHHBIX, WLIIOCTPUPYIOLINUMA UX
cocTaB U (hopMy TpeacTaBIeHMsI, TPUBE-
néH B Taba. 1. Cucrema mO3BOJSET
MPOBOAUTh MPOCMOTP apXWBOB Ha yaa-
JIEHHBIX pabOYUX MECTax.
B mpouecce akcriayarauuu cuctema
yIpaBeHUsl MoKa3ajla BbICOKYIO HalgxX-
HOCTb U rubkocTb. Bech mpo-

Lecc e€ paboThl MPOXOIUT B pe-
aJbHOM MacIlTabe BpeMeHU. @

Puc. 6. BHelwHUi BUA TMNOBOro MoAyNsA perynupoBaHua Temneparypbl

TOpa 3Ta BeJMYMHA MpeBbIIIaa Tabnuua 1
10°C (puc. 5 6, 3en€Hast TUHUS). ®dparmeHT XpaHUMbIX B TA6ANYHOM BUAE AAHHBIX TEXHONOMMYECKOro npouecca
Crpaterusi, 3ajlokeHHasi B peaakTope TH15
3a7a4, peajau3yeT C MOMOIIbIO 3JIEMEHTOB TP Toeon Tycramn llara e
yNpaBJeHUst OKHa OTOGpaXeHus Clelyto- 1 107,9 100 Mon May 19 2008 | 11:38:50
e pyHKuUuu: ) 5 2,03 113,7 100 Mon May 19 2008 11:39:52
® BKIIOYCHME KAXNOM KOHKPETHOM Teun 3,03 117,2 100 Mon May 19 2008 11:40:52
TIO OTAETBHOCTH, 4,02 119 100 Mon May 19 2008 11:41:51
® BLIKJIOUEHNE KQXK/101 KOHKPETHOH Te- 5,02 1197 100 Mon May 19 2008 | 11:42:51
Td o OTACTRHOCTH H BRIKTIOHCHUC 59 1195 100 Mon May 19 2008 | 11:43:44
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