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Hayunsiit pykoBoaurtens /1. A. JIutBuHOB

KoppekTopsl o TemmnepaType AaBHO YK€ NMPUMEHSIOTCS B MPOMBIILIEHHBIX TpHUOO-
pax yueta raza. OJJHaKO 110 HOBBIM TPEOOBAaHUIM M OBITOBBIE ra30BbIE CUETUUKH YXKE Tpe-
OYIOT TeMIIepaTypHYIO KOPPEKIIMIO MOTpeOaeHus ra3a. st 6pITOBOTO yuera ra3a mupoKo
UCIIOJIb3YIOTCSl CYETYMKH C MEPHBIM O0OBEMOM M MEXaHHYECKUM CUYETHBIM YCTPOMCTBOM,
KOTOpbIE B IMMPOKOM TEMIIEPATYPHOM JHaNa3oHe WMEIOT CYHIECTBEHHYIO MOTPEIIHOCTh
U3MEPEHUs B 3aBUCHMOCTHU OT TeMIepaTypsl, nopsiaka 15—17 %. B c¢Bs3u ¢ 3TuM akTyasib-
Ha pa3paboTKa CHCTEM, OCYIIECTBIISIOIINX TEMIIEPATYPHYIO KOPPEKIIUIO U3MEPEHUH.

KoppekTop no temnepaTtype npeaHa3HaueH AJIs U3MEpeHus: oObeMa rasa u mnpuBe/ie-
HUS €r0 K HOPMaJIbHBIM yciioBusM 1o temrnepatype (20 °C). s 3Toro Kaxxaslii n3MepeH-
HBI IIUKINYECKH 00beM CueTUMKa MPUBOAUTCS K HOPMAaJbHBIM YCJIOBHUSAM IO TeMIepa-
Type cleayrommm oopa3zom o gopmyie (1).
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B mpoMBIIUIEHHOCTH CEpUITHO BBIMTYCKAIOTCS MEMOpaHHBIC WM, KaK UX €Ile Ha3bl-
BaloT, nuad)parMeHHbIC CUeTUYMKH. Pa3zpabaTeiBacMoe yCTPOHUCTBO JOKHO (PYHKIIHOHUPO-
BaTh C YK€ UMEIOLIMMCS CYETHBIM MEXaHU3MOM. B Takux cueTymkax 3armoHeHue MEPHOTO
o0Bema nmpeodpas3yeTcsi BO BpallaTeabHOE IBUYKEHUE CYETHOTO MEXaHHM3Ma. 3ajaua paspa-
00TaHHOTO YCTPOMCTBA M3MEPSTH YACTOTY BpAICHHUS, KOTOpasi MPONOPLIHUOHAIBEHA PACXO0-
Iy Ta3a, 1 KOPPEKTHUPOBATh €€ C YUETOM TeMIlepaTypsl. M3-3a HecoBepIIeHCTBA MeXaHIYe-
CKOW YacTW CYETYMKa, a MMEHHO MeMOpaHBI, BEIMYMHA PAacXoja ra3a TakkKe BIUSECT Ha
MOTPEIIHOCTh U3MEPEHUs. 3aBUCUMOCTD IOTPEIIHOCTH TpeCcTaBIeHa Ha puc. 1.
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Puc. 1. 3aBucuMocTh MOTPEIIHOCTHU U3MEPAEMOTO 00BbeMa OT BETUYHHEI pacxona

KanubpoBka o0ycnoBieHa HETMHEHHOCTHIO U3MEPEHUN B 3aBUCHMOCTH OT pacxoja
MEXaHUYECKOM 4YacTH CYETUMKa. 32 OJWH O0OpOT MEXaHMYECKOH YacTH CUeTYMKa 4epes3
HEro MPOXOJHUT OMpEeNeTeHHbI 00beM raza (Bo3ayxa) — Vr. JlaHHas BenmunHa oObema
pasliuyHa y pa3HbIX CUYETYMKOB, a TAKKE 3aBUCHUT OT CKOpOCTH (pacxona — Q), ¢ KOTopoit
ra3 (Bo3ayX) MPOXOIUT Yepe3 CUeTYHK. TUMHUHAs 3aBUCUMOCTD MOTPEUTHOCTH U3MEPEHUS
OT pacxo/a UMeeT BUJ, 300pakeHHbIH Ha puc. 1. BugHo, 4TO morpemHocTs Ha pa3nuy-
HBIX Pacxo/Jax MOXKET MEHSThbCS MpUMEpHO B mpenenax 1.5 %. 3aBucuMocTh 00beMa rasa,
MPOXO/ISIIETO Yepe3 CUCTUHK 32 OAUH UK ( V1), IMEET aHAJIOTUYHBIN XapaKTep.
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Puc. 2. TpexToueyHas anmnpokcumaiust o0bema ra3a ot BeJIMYHHBI pacxoa

DJEeKTpOHHAs YacTh HAIIEro Ta30BOTO KOPPEKTOpa IOJKHA HMMETh BO3MOXKHOCTH
YMEHBIIAThH BIUSIHUE 3TOW MOTPENTHOCTH, U Yero UCIONb3YeTCs MpeIBapUTeIbHAs Kano-
POBKa Ka)KIOT0 CUYETYMKA Ha CHEeUUabHOM cTeHze. Mcxons U3 3aBUCMMOCTH MOTPEIIHOCTH
U3MepsieMOro 00beMa OT BEIIMUMHBI PacXojla, KATMOPOBKA OCYIIECTBISIETCS METOIOM TpEX-
ToueyHOi anmpokcuMari (puc. 2), Ha pacxomax Qo = 0,06, Q1 =2 u O = 10 m’/u. Taxum
00pa3zoM, 00beM OJTHOTO 000POTa MEXaHMUECKOM YyacTu cueTurka (V1) paccUuThIBaeTCs 10
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rae O — TeKymui pacxoj cueTyrka (M3MepseTcss KOPPEKTOPOM Il KaXKJI0ro o0opoTa Me-
XaHUYECKON YacTu), M3/‘l; Q) — ToYKa Ha XapaKTepPUCTHKE; ko, k1, by, b1, — KOIPPHUITHECHTHI
anmpOKCUMAIU (PACCUUTHIBAIOTCS KOPPEKTOPOM).

KoaddummenTsr anmpokcuMaiii pacCYUTHIBAIOTCS KOPPEKTOPOM Ha OCHOBE JTaJOH-
HBIX JAaHHBIX, M€pPe/laBaeMbIX UCIBITATEIbHBIM CTEHAOM. B HEOTKalInOpOBaHHOM KOpPpPEK-
TOope 3TU KO3 (HUIIMEHTHI paBHEL: ky = k1 = 0, by = b1,= 0,002, yTo OyAEeT COOTBETCTBOBATH
2 M’ 33 OIMH LHKIT Ha BCEX PACXOMaX.

Pa3zpaborana (yHKLUMOHAJIbHAs CXe€Ma 3TOr0 yCTPOMCTBA, KOTOpasl MpEJCTaBleHAa Ha
puc. 3. PaccMoTpuM Ha3HaueHHE OCHOBHBIX 3JIEMEHTOB I'a30BOro Koppekropa. Llentpaib-
HBIM OJIOKOM CHCTEMBI sBJIsieTCsl MUKpokoHTposuiep (MK), peanusyromuii anroputM KoH-
TPOJISt U3MEPSIEMBIX ITAPAMETPOB U UX MEPEIayH.

KoppekTop u3MepsieT 4acToTy BpalleHHsl CYETHOIO MEXaHH3Ma, KOTopas MpOoNoplHo-
HaJbHA TeKylieMmy pacxony (. YacTtoTa BpallleHHs] CYUTBIBAETCSA CO CUETHOTO MEXaHU3Ma C
nomoipio repkona ([P). daktudecku Be3ae B MaTeMaTHKE MPOTPAMMBI KOPPEKTOpa HC-
MOJIB3YETCSl YacTOTa BpAIEHUS. DIEKTPOHHBIN KOPPEKTOp TakKe oOecreunBaeT 3alluTy
OT BHEIIHETO MAarHUTHOTO TOJISi ¢ TTIOMOIIBIO JIOMOJIHUTEIBFHOTO AaTunka — repkoHa (/13).
[Tpu mosiBNIEeHWH BHEIIHETO MAarHUTHOTO TMOJIS CYETYUK HAUYMHACT CYUTATh MO MAaKCHMallb-
HOMY 3aJJaHHOMY pacxojy, Jaxke 0e3 monmaum rasza. MHpopmanus o Temmeparype rasa, He-
o0xonumasi A KOppeKiun oobema, moctynaet ¢ natunka ([T), HemocpeacTBeHHO pacto-
JIOKEHHOTO BOJIHM3H MEMOpaHHbI.

JlaTuuk pacxoja paccCuMTBIBAE€T TEKYUIMH pacxo] MPHUPOJHOTO ras3a, MPOIIEAIIero de-
pe3 OBITOBOI Ta30BbIil CUETYMK, UTOTOBBIM pe3ysbTaT noTpediaeHus BbiBoauTcs Ha JKKU
uHauKaTop uepe3 untepgeiic 12C.

DNEKTPOHHBIM KOPPEKTOp paboTaeT OT JUTHEBOrO0 MCTOYHMKA NMUTAHMS HANpPSKEHUEM
3 B u emxocthio He MeHee 1000 MAY, KOTOpBIH oOecrieunBaeT CpOK pabOThl HE MEHee
10 ner.

Jns yaanenHoro cbeMa mHpOpMaluu o paboTe Ta30BOro KOPPEeKTopa BO3ZMOXKHO MOJ-
kmouenne GSM/GPRS mozema, obecrieunBaroniero nepegady JaHHBIX W3 JIO00H TOYKH,
oxBaueHHOW GSM-ceTpl0. Y JaJIeHHBIN AOCTYI MMO3BOJISET OPraHU30BaTh JOCTYIl K OTYe-
TaM MOTPEOJICHUS IPUPOTHOTO Ta3a BHE 3aBUCUMOCTH OT (PM3UUECKOTO pa3MEUIeHHE y3ia
ydera rasa, 4To mo3BOJIUT aBTOMATU3UPOBATh (HOPMUPOBAHKUE OTYETOB, CUETOB IO MOTPEO-
JICHUIO MPUPOJHOTO rasa.
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Puc. 3. OynkimoHanpHas cxema 3JIeKTPOHHOTO KOppeKTopa oObeMa rasa:
MK — muxpokonTpomiep; AT — garuuk Temneparypsl; P — natuuk pacxona;
I3 — natumk 3amuTsl; AKKyM — akkyMmyasitop; Uax — naaukarop; GPRS — mogem
nepefaqy JaHHBIX
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HauOonee nmoTpeOusiomumMy 3J€MEHTaMH Ta30BOTO0 KOPPEKTOpa SIBISIOTCS MHKpO-
KOHTPOJUIEp W JaT4YMK TeMIepaTrypbl. B pa3pabarbiBaeMOM yCTPOWCTBE IMpeNIoiaraeTcst
ucnonb3oBaTh MUKpokoHTposuiep PIC24F16K1L402 komnanun Microchip ¢ ynbTpaHu3KuM
sHepronorpednenuem: 30 nA B crsmeM pexxume u 12 mA na 32 MI'm. B kauectBe naTum-
KOB TEMIIepaTypbl MPEAINOoJaraeTcsi HCMOJb30BaHUE MOIYHNPOBOJHUKOBBIX 3JEMEHTOB:
TMP102, MCP9700A ¢ unppoBbIM 1 aHATOTOBBIM BBIXO/IOM. JlaHHBIE O JaTYMKaX TeMIle-
paTypsbl IPEACTABICHBI B TAOIUIIE.

OcCHOBHBIE XapaAKTePUCTHKH JaTYUKOB TeMIIepaTyphbl

ITorpemHocTh U3MepeHus Hanpsaxenue MakcuMaabHbIH
Tun o
Temmnepartypsl, °C nutaHusi, B TOK MOTpedIeHus1, MKA
TMP102 +0,5 °C 1,4...3,6 7

MCP9700A +2 °C 2,3...5,5 6




