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BASE STRUCTURES OF MFANS OF REDUNDANT MEASUREMENTS OF TEMPERATURE

Abstract — In paper base structures of microprocessor means of redundant
measurements of temperature are considered by contactless methods at different kinds of
nonlinear function of transformation of the measuring channel.

All microprocessor means of redundant measurements of temperature contactless
methods (digital pyrometers) represent information-redundant measuring systems.

Definition of means of redundant measurements of temperature by contactless
methods that allows to present their structure identical to measuring information systems is
resulted. A variety of information-redundant measuring systems also defines existing variety
of structures of digital pyrometers.

It is shown, that the structure of digital pyrometers essentially depends on a kind of
JSunction of transformation of the optic- electronic channel, system of the mathematical models
describing the realised method of redundant measurements, from degree of an openness, level
of intellectualization and other factors. Structures with microconverters, the minimum number
of remote terminal units, with linear optic-electronic channels and the block of memory of a
database are optimum.

The resulted structures of digital pyrometers differ from existing themes that provide
the decision of metrological problems as realize methods of redundant measurements.

Base structures of the digital pyrometers realizing methods of redundant
measurements and corresponding systems of mathematical models, describing their work and
processes of computing processing of results of intermediate measuring transformations of
streams of optical radiation are resulted at linear, square-law, cubic, polynomial and
logarithmic functions of transformation of the measuring channel.

Work is of interest for masters, experts and scientists, the interested methods of redundant
measurements of temperature. Keywords: redundant pyrometry, temperature, function of
transformation, a digital pyrometer.

Beryn

BciMma  mikponpouecopHumMu  3aco6amM  HAIMipHHX  BHMMipIOBaHb
Temnieparypu  6Ge3koHTakTHUMHM  MerogaMH  (uudposi mipomerpn) €
iHdpopMauiiiHo-HaTMipHI BUMipIOBAIbHI CHCTEMH.

Ingpopmayiino-naomipna  eumiprosanena cucmema (1IIC) — uwe
CYKYMHICTh TNIEBHUM YHHOM CMOJY9EHMX CCHCOPiB, BUMipIOBAIBHHX KaHaTIB
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i/abo 3acobie BuMipioBaHb, MepiB i/abo cTaHmapTHMX 3pa3kiB, 3aco6iB
JIMCKPETHO-aHANIOTOBOT 1 OOUMCNIOBANBHOT TEXHiKH, JiHiM 3B'13Ky, 6a3 3HaHb
/abo ekcnepTHux cucteM i iHTenekTyansHHMX iHTepdeliciB, QyHkuiOHATEHO
o0'¢HAHMX  METOAMYHHM, CHCTEMHMM | INPHUKJIAAHMM  NPOrPaMHUM
3a0e3neyeHHAM, WO peati3oBye CTpaTerilo HaaMipHHX i/ab6o HamHanMipHWX
BuMipiOoBaHb, i mO 3abe3neyye aBTOMATMYHE OTPHMAHHA BHMIpIOBAILHOL
inpopmanii, cucTeMH 3HaHb (CTPYKTYpOBaHMX MAaHHMX) i KapT 3HaHb MpoO
HE3ICkKHI i 3aleXKHi BNACTMBOCTI, MPUPOCTH BJIACTMBOCTEH, 3aNeKHOCTAX
BJIACTHBOCTEH i/a60 Mpo XapaKTEpPHCTHKH PO3NOALICHHX B MPOCTOpi 0G'eKTiB
BHMipIOBaHb, Npo napameTpH QyHKUil epeTBOPEHHA BUMIPIOBAIbHHX KaHaiB,
npo CraH i METpPONOriYHy HafmiiHiCTh BMKODHCTOBYBAHHX BHMipIOBAIBHHX
KaHaiB, 3aco0iB BHMIpIOBaHb i CUCTEMH B LIOMY, CiTyOOBKa NOCATHEHHIO
3aaHoi CHCTEeMH el i BMCTynmaoya sK OAHE L€ MO BiAHOWICHHIO [0
HaBKOJMILIHLOrO cepenoBuma [1].

3acobu HapmipHHX BHMIpIOBaHbL TeMiepaTypH 6e3KOHTaKTHHMH
METOJAMH — LI€ CYKYTHICTh IEBHHM YHHOM CIOJIy4E€HHX ONTHIHHX EJIEMEHTIB i
¢doTonpuiiMayis, BUMipIOBaJIbHHX KaHaiiB abo BHMIipPIOBAJILHUX
NEPETBOPIOBAYiB  fIOTY)KHOCTI NOTOKiB  ONTUYHOTO  BHIPOMiHIOBaHHA,
BHKOHABYMX MEXaHi3MiB, 110 HOPMYIOTECA MO NMOTY)KHOCTi JDKEpeNl ONTHYHOrO
BUTIPOMIHIOBaHHS, 3aC06IiB JHCKPETHO-aHANIOrOBOI i OOUMCNIOBANLHOT TEXHIKH,
6a3 3HaHL i/ab0 ekcnepTHHX CHCTeM i iHTenexkTyanbHux iHTepdeficiB i T. A.,
(QyHkuioHaneHO 00'€eNHaHWX METOAMYHHM, CHCTEMHHM i NpUIUIAOHAM
nporpaMHUM 3a0e3neyeHHsM i 1o pealizoBye CTpaTeriio HaaMipHHMX
BHMipioBaHb. Ha BinMiHy Bif THX, IO iCHYIOTh, NpMBelEHi HIKYE CTPYKTYpH
umudpoBux mnipoMerpiB 3abe3neyyioTb BHPILIEHHA METPOJIOTiIYHHX 3aBAAHb.
MerponoriuHe 3aBAaHHs — 3aBAAHHA BU3HAYEHHS 3HAYEHb (Pi3HUHOT BEIMIHHH
i MOTOYHHX 3HaveHb napaMeTpiB (YHKUIT NMEPEeTBOPEHHA BHMiPIOBAIBHOTO
KaHaly LUISXOM BHMipIOBJIBHOTO NMEPETBOPEHHS AEKINLKOX pAniB (izHUHHX
BEJIHYHH 3 HEOOXiZHOIO TOYHICTIO i B AaHHX yMOBax BHMipIOBaHb, AOMOBHEHA
onepaniaMi oGuHCIIOBANIEHOT 0OPOOKM pe3ysbTaTiB NPOMDKHHX NEPETBOPEHb
3rifHO PiBHAHHAM HaAMiPHHX BHMIpIOBaHb i W0 nepenbayac BH3HAYEHHA
METPOJIOTiYHHX XaPAKTEPHCTHK i MapaMeTpiB MeTpoJIOriTHOT HaAifnocri [1, 2].

Pe3yabTarH aocaimpKeHn

Ilo cBoiit apxitekTypi nudpoBi MmipoMEeTpH CKIaNAlOTBCA 3 KiHIEBOI
CYKYNHOCTI (YHKUWiOHQIbHMX MOAYJIB — ONTHYHHX KAHAIIB, MOAYJIATOPIB
ONTHYHOTO  BUMPOMIHIOBAHHA, CJEKTPOHHHX BHMIDIOBATbHHX  KaHaNiB,
BHKOHaBYMX  MeXaHi3MiB i [pPHUCTPOIB  ynpaBiiHHA, KOMYTAaTOpiB,
PiAKOKPUCTANIYHHX iHAMKATOPIB, TOAMHHMKA PeANLHOro Yacy i Tak maui i T. m.,
NOB'A3aHMX MEBHHUM YMHOM 3 MopTaMu MikpokonBepTopa (MK) Ge3nocepembo
abo 4epes 3aranbHy IIHHY. 3arajlbHa MHA MIiCTHTH: LWIMHY YNpaBiliHHA, AKa
npuiiMae i MoJa€ CHrHamHM, INO YNPaBNAOTb, Ha (QYHKUIOHANbHi ONOKHM,
BH3HAYa€ PEXHM TX poOOTH; IIMHY JAHHMX, AKA CIYXHTb J1A NpHiloMy, nepenayi
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OCHOBHHX [aHUX Pe3y.]bTaTiB BUMIpIOBaRb; LIHHY aApPECcH, AKAa OJHO3HAYHO
BH3Haygae 6I1okH, WO oOMiHIOOTECA iHpopMaLicro.

MK € 3akiHueHuM (yHKuUiOHaTEHHM MoAy/neM. Bin npuitmae ananorosi
CHIHATH 3a JonoMorolo BOymoBaHoro (omHoro abo nekinbkox) AL,
mepeTBOpHMTE iX B IMdpoBi Komu 3a mnporpamoro, 3amucaHoo B [13I1
MiKpOKOHBepTOpa, O0pobase Wi KOAM, OTPUMAHi pE3yNLTATH TNepenac Ha
pinxoxpycraniunuii inankatop OKKH), a koau ynpasninus 3 xonomororo LIATI
3HOB NEPETBOPUTh B aHaioroBi curHamd. Taka cxeMa MK BiapizHaeTscA
BEJIMKOI0 (YHKUIOHANBLHOIO THyukicTIO i TouHicTiIo. MK BHMKOHye QyHkuii
ynparitinHs, o6pobxu i Bugaui ingopmaunii. Koxen ¢yHxuionansuuii Moxyns
3abesnevye BUKOHaHHA CBOIX (pyHKuiH B 3akinuenoMy Buryagi. s oprauizauii
B3aeMonii Horo 3 iHIIMMM (QYHKUIOHANEHUMH MONYISAMH HE BHMAracThCs
3HAHHA BHYTPIlIHIX CTPYKTYp (yHKUiOHaNbHMX MOAYMIB i ocoGnueocred ix
(yHkuioHyBaHHA.

Cepen nipomerpiB MOXHa BHAUTMTH UM(POBi mipoMeTpu 3 HKOPCTKOIO
CTPYKTYpOIO i MOPCTKUM alropHTMOM (yHKLiOHyBaHHA, pekoHQiryposaHi 3
MpOrpaMOBaHHM ANTOPHTMOM (PYHKIIOHYBaHHA, LM(POBi MIPOMETPH 3 THYHKOIO
CTPYKTYPOIO i alaliTHBHAM aNTOPHTMOM (QYHKLOHYBAHHA, 2 TAKOXK CTPYKTYypH
3MIIIAHOTO THMY.

B uudpoBux mipoMerpax 3a3BHuali BHKODHCTOBYIOTHCA ONTHYHI i
€NIEKTPOHHI BAMIipIOBAIEHI KaHAIH PO3iMKHEHOrO THIIIB, X04a HE BHK/IIOYEHO
BHKODHCTaHHA BHMIpDIOBaIbHHX KaHalIiB i3 CTPYKTYpPOIO 3aMKHYTOrO - i
3MIIIAHOTO THHIB,

B uudpoBHx mipoMerpax, moO peani3oBYIOTh METOAM HaJMipHHX
BUMIpIOBaHb, BHUKOPHCTOBYETHCA HOpPMOBaHa 3MiHa qyTIIHBOCTI
BHUMIpDIOBAJIBHOTO KAaHAy 1 KUIBKOCTI anropuTMiB o6poOki pe3ynbTaTiB
MPOMIXHUX BHMipIOBANIBHHX MNEPETBOPEHb MNOTYXHOCTi IOTOKIB ONTHYHOIO
BHNPOMiHIOBaHHA B €NICKTPHYHMI curHan. B 3B'A3Ky 3 LHM pO3pi3HAIOTH
uudpoBi mipomerpu i3 cTpyxTypaMH, moO 3abe3nedyloTh BUMipIOBANbHI
NEPETBOPEHHA MPH He3MiHHiIH abo npu 3MiHHiIf Ha HOpMOBaHEe 3HAYEHHA
KPYTH3Hi NEPETBOPEHHA BUMiPIOBAILHOTO KaHATY.

3a npouenypoio BHMIPIOBaHb PpO3pi3HAIOTE LMQPOBI NipoMeTpH 3
NPOCTOPOBHM, THMYaCOBHM i 3 IPOCTOPOBO-YaCOBHM PO3AUICHHAM KaHAMiB.
HaituyacTime BMKOPHCTOBYIOTBCA B2 i OLIBII ONMTHYHHX KaHaliB i OAMH-ABA
€JIEKTPOHHMX BHMIpIOBJILHHX KaHaNIB, IO MpALIOE B PEXKHMi CIIEKTPAIBHOTO
ab0 THMHYacOBOro PpO3AUIEHHA TNPOLECIB BHMIpIOBANTLHOTO TEPETBOPEHHS
TIOTOKiB ONITHYHOIO BHBYEHHA B €ICKTPHYHMI CHIHaIL.

LuppoBi mipoMeTpH MOXHa BiIHECTH J0 KJIaCy BUMIpIOBAIBHHX CHCTEM
Bi/IKPHTOTO, 3aKPHTOrO i 3MilJaHOrO THHIB. SIK BiAOMO, BiIXPHTOIO HAa3HBAETHCA
MOIyJIbHA CHCTEMA, AKa JONYCKa€E 3aMiHy OyIb-AKoro MOMyNiA Ha. aHANOTiYHHI
MOIyN b iHIOro BHPOOHMKAa, HasfiBHMH Yy BiNbHOMY Ipop@ki IO
KOHKYPEHTO3/JaTHMX LiHaX, a iHTerpauia cuMCTeMH 3 iHIINMM CHCTEMaMH
(30KxpemMa 3 KOPHCTyBayeM) BHKOHYEThCA 0e3 mofoNiaHHA HaAMipHUX npoblieM.
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IHmMMH cnoBaMH, B 1MQpPOBOMy MipoMeTpi noBnHHA GyTn 3aGe3neyeHa, NpH
HEOOXiOHOCTI, MOMUIMBICTL JIETKOro BHECEHH MAOMOBHEHb 1 3MiH 6e3
NOpYILEeHHA HOro HiliCHOCTI.

BucHOBKH

BciMma MikponpouecopHumu  3aco0amMM  HaAMIpHMX  BHMIpIOBaHb
TemMneparypu Oe3kOHTaKTHHMM  Merojamu  (uudpoBi  mipomerpu) €
inopmauitino-HanMipHi BUMIpIOBIbHI CHCTEMH.

TpuBeneHo BuaHaueHmsi 3acoby HaAMIPHMX BHMIpIOBaHE TeMIEpaTypu
6e3KkOHTAKTHHMM METOZaMH, 110 J03BOJIAE NPEICTABHTH iX CTPYKTYPY TOTOMHY
BHMIpIOBANIBHHM iH(popMauifiHuM cuctemaM. PisHoMaHiTHiCTB iHdopmariitHo-
HaAMIpHMX BHMMIDIOBUIHHHX CHCTEM i BH3Ha4a€c iCHyl0UEe pi3HOMAaHITTH
cTpyktyp uudpoBux mipomeTpis.

IToka3zaHo, O CTPyKTypa LMGPOBHX MiPOMETPIB iCTOTHO 3aEKHUTE BiR
Buay GyHkuii mepeTBOpeHHAs ONTHKO-€JIEKTPOHHOrO KaHaly, CHCTEMH
MaTeMaTHIHHX MOpeneH, IO ONMMCYIOTh METOM HAAMIPHHMX BUMipIOBaHb, IO
peanizoByeThCs, Bill CTyNmeHA BiZBEpTOCTi, piBHA iHTeneKTyanisamii i iHmmx
YHHHUKIB. ONTUMAILHUMH € CTPYKTYPH 3 MiKpOKOHBEpTOpaMH, 6a3010 JaHux i
JiiHiliHOIO QyHKIi€0 BUMIpIOBaNbHOIO NEPETBOPEHHA [OTOKIB ONTHYHOIO
BUNPOMiHIOBaHHA.
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