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1 HHOOPMAIUSA O JOKYMEHTE
1.1 Ha3nauyeHHe JOKYMEHTA

B HacrosimieM pykKoOBOJACTBE MO 3KCIUTyaTallMM NMpUBeAeHa HHpopmanus, HeoOXo-
OVMast JUIsl MOHTaXKa, IMOJKJIFOYEHUS, BBOJA B DKCILTyaTallUI0 U HACTPOUKH, a TAKKE
yKa3aHUs M0 TEXHUYECKOMY OOCIYy>KMBAaHHMIO M YCTpaHEHUIO HeucrnpaBHocTei. [le-
pel MOHTaXOM M ITyCKOM ypOBHEMepa B IKCILTyaTalui0 HEOOXOAUMO O3HaKOMHUTh-
CA C U3JI0’)KEHHBIMU 311€Ch HHCTPYKIUSMH.

1.2 lleaeBas rpynmna

JlaHHOE PYKOBOJICTBO MO JKCILTyaTalldy MPpeaHa3HaueHO I 00OY4eHHOTO MepCOHa-
Ja, KOTOPBIH BBITIOJHSAET MOHTaX, BBOJ B DKCILIyaTallMiO, TUATHOCTHKY M OOCITy-
YKUBaHHUE ypoBHeMepa. [lepcoHan JoKeH 3HaTh U BBITIOJIHATH, H3J10’KEHHBIE B JIaH-

HOM JOKYMCHTC MHCTPYKIHH.

1.3 YciaoBHBIC 0003HAYCHUSA

Y CI0BHBIH CUMBOJI 3HauyeHHne

HecoOmntogenre MHCTPYKIIMM MOXET BBIBECTH MpPHU-
00p U3 CTPOs WM NPUBECTU K HEKOPPEKTHOM pado-
T€.

HecobOuroeHne MHCTPYKIUH MOXET HAHECTH BpEX
SR 9110 | iepconaity H/HuTH OBPEKISHUIO TPHGOPA.

CuMBOJ O3HauYaeT MoJIe3HYI0 MH(pOpMalMio, Ha KO-

NPUMEYAHUE TOPYIO CJIEAyeT OOPaTUTh BHUMAHUE.

YJIM.0.01.000P3 01 12 19 5
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2 OCHOBHBIE ITIPABUJIA BE3OITACHOCTH

2.1 TpeGoBaHus K MEePCOHALY

[lepconait, BBITOTHSIIONINN MOHTAX, BBOJI B DKCILTyaTaINI0, TUATHOCTHKY U 00CITy-
YKUBAHHUE YPOBHEMEPA JIOJDKEH U3YyUUTh TAHHOE PYKOBOJICTBO U OBITH JTOMYIIIEHHBIM
K pabote ¢ mpubopom. [Ipu pabote ¢ oGopyaoBaHMEM MEPCOHANT JOKEH MpUME-
HATH TpeOyeMmble CpPEeJCTBA WHIWBHUIYATHHOM 3allIUThI B COOTBETCTBUU C HOPMaMH
Ha TIPENPHUATHH.

2.2 HaznaueHnue

Ypoeuemepsr YJIM-31A1, VJIM-31-HF, YJIM-31A1-HF, YJIM-31-HF-F, VJIM-
31A1-HF-F u YJIM-31A1-HF-F-LC, nanee mo TekcTy ypoBHEMEpHI, NpeaHa3HAYe-
HBI JJISI HEPEPHIBHOTO OECKOHTAKTHOTO M3MEPEHHMS YPOBHS KHUIKUX, BI3KUX U ChI-
MyYUX MPOJYKTOB U OPUCHTUPOBAHBI ISl HCTIOJB30BAHMS B CHCTEMaxX TEXHOJIOTH-
Y4EeCKOTo yuéTa. YpoBHEMEPHI IPUMEHSIOTCS JUTSI U3MEPECHHS YPOBHS B 3aKPBITHIX U
OTKPBITBIX pe3epByapax, MOAXOMIAT I U3MEPEHUs IHUPOKOTO Kilacca MPOAYKTOB,
TaKMX KaK KHCIJIOTHI, IIETOYM, BOJIHBIE PACTBOPHI, MHUIIEBBIE MPOMYKTHI, IIEMEHT,
yroib u Jip. He cooTBeTCTBYIOIIEE HA3HAYCHHIO MPUOOpPA MPUMEHEHUE MOXKET MPHU-
BECTU K aBapUIHOW CUTyallud HA MPOU3BOJICTBE WM BBHIBECTU MPUOOP U3 CTPOS U
SBJISIETCS] HKCTOYHUKOM MTOTEHITUATBHONW OMACHOCTH.

3akaznoit  wHAekc HF B o6o3nauenuun yposHemepoB YJIM-31-HF, VJIM-31A1-
HF, YVJIM-31-HF-F, YJIM-31A1-HF-F u YJIM-31A1-HF-F-LC o0o3Ha4aer BbICO-
KOYACTOTHYIO KOMIUIEKTAIMIO Moaenu YJIM-31A1 ¢ aHanoroBeiM BBIXOJOM.

2.3 JKCIUTyaTAMOHHAA 0€30MaCHOCTh

OKcITyaTalioHHasi 0€30MacHOCTh MpUuOopa oOecrneuynBaeTcs TOIBKO MPHU COOJIIO-
JICHUW YKa3aHWA JAaHHOTO PYKOBOACTBA. [l oOecrieueHus SKCILTyaTallMOHHON
0€30MacHOCTH W COOJIFOJICHHS] TapaHTUHHBIX 00S3aTENLCTB, 3aMPENICHO BHOCHTH
Kakue-mr00 M3MEHEHUs B KOHCTPYKIHIO mpuOopa. [elicTBus ¢ mpubopom, Kpome
U3JI0)KEHHBIX B JIAHHOM PYKOBOJICTBE, MOTYT BBITIOJIHITHCS TOJIBKO C O(QUIIMATIBHO-
ro pa3penieHusi K3AroTOBUTEIIS.

2.4 O01mme ykazaHus Mo 0€30MacHOCTH

Yposuemepsl YJIM-31A1, VJIM-31-HF, VJIM-31-HF-F, VJIM-31A1-HF, YJIM-
31A1-HF-F u YJIM-31A1-HF-F-LC ynoBieTBOpsSOT BCeM COBPEMEHHBIM TpeOo-
BaHUSM U HOpMaM Oe3onacHOCTH. Pabodast yacToTa u3ydyeHusi ypoBHEMEPOB B 3a-
BUCUMOCTH OT Monupukanuu coctaiseT okoso 24 I'T st YVJIM-31A1 u 120 —
140 I'Tu mna VJIM-31-HF, VJIM-31-HF-F, YJIM-31A1-HF, YJIM-31A1-HF-F u
VIIM-31A1-HF-F-LC. MomnocTs u3nydeHus: He npesbiinaer 8 MBt, yto 3Hauu-
TEJBHO HIDKE MPEEIbHO JOMYCTUMBIX 3HAaYCHHH. YpOBHEMEp MOJHOCTHIO Oe301a-
CEH JIJISl YeJIOBEKa M KUBOTHBIX. Y CTPOMCTBO Pa3peliaeTcs IKCITyaTUPOBATh TOJb-
KO B MCIIPAaBHOM COCTOSIHMH BO M30€KaHNE aBapUHBIX CUTYaAIlUd Ha TPOU3BOICTRE.
YpoBHEMEPHI Pa3pEIICeHO UCIIOIH30BATH TOIBLKO BO B3PHIBOOE30MIACHOM 30HE.

2.5 Jkojoruveckasi 6€30MaACHOCTH

3amuTe OKpy’Karoleil cpeabl crnocoOCTBYeT COOJOEHHE PEKOMEHAAlUN, H3J10-
KEHHBIX B pazjeliax «YIaKoBKa, TPAHCIIOPTUPOBAHUE M XPaHCHUE» U «Y THUIIN3a-
TS,
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3 OIIMCAHME U3JIEJINUA

3.1 KoMmJIeKT NOCTAaBKH YPOBHEMEPOB.
KomMruiekT moctaBku BKIIIOYAET:
- Pamapuwnii yposaemep (YJIM-31, YJIM-31-HF, VJIM-31-HF-F, YJIM-31Al,
YJIM-31A1-HF, VJIM-31A1-HF-F, YJIM-31A1-HF-F-LC);
- IlporpammMHoe oOecrnieueHre Ijsl HACTPOMKU M JOKYMEHTAIUsl Ha 3JIEKTPOHHOM
Hocutene (komnakT auck CD):

-IIporpamma st Hactpoiiku UImcfg;

-/paiieproe I10 (Bluetooth, HART);

-PykoBO1CTBO 11O 3KCIUTyaTaluy;

-JlononHurenbHas ToKyMeHTauus (cepTudukaThl U pa3pelleHus, Ipyu HeoO-
XOJMMOCTH TIpoyas TeXHUYeCcKas uHpopmaIus).

INPUMEYAHUME

HpOFpaMMHOC obecrieucHue " AOKYMCHTAIMWA Ha 3JICKTPOHHOM HOCHTCIIC MOKCET
MMOCTaBIATHLCS B KOJIMYECTBE 1 IMIT. HA BeCh KOMIIJICKT 3aKa3a 1o CHGLII/I(l)I/IKaLII/II/I.

JonoysHUTENBbHOE 000pYAOBaHKE, KOTOPOE MOXKET ObITh BKJIIOYEHO B CHeIudUKa-
MO 3aKa3a:
- [IporpammuoOe obGecrieueHre BEpXHEro ypoBHSI:
«Limaco OPC Server»;
OPC knueHT — «Reservoir Viewery Bu3yain3aiiys CHCTEMbl H3MEPEHUS;
- UICTOYHUK MTUTAHUS;
- npeodpasoBarenu uutepderica RS-485;
- npeobpazoBarenu untepdeiica HART;
- nynbT koHurypatop [1J1-01;
- TepPMETU3HUPYIOIAs TPOKIIAIKA;
- mepexoaubIi daanen (nepexoa D y)'

INPUMEYAHUME

KoHKpeTHBIN THUIT AOMOJHUTEIBHOTO O0OpYyNOBaHUS (MHTEP(EHCHBIX aganTepos,
¢aHLeB, TEPMETUUPYIOLIUX MPOKIAT0K) MOKET UMETh Pa3jIMYHOE HCIOJHEHHE,
OroBapUBaeTCA MPH 3aKaze 000PyAOBaHUA U YKa3bIBaeTCs B CrieU(UKAIINY 3aKa3a.
B nynkTe 12.12 npuBeseH oWH U3 BapUAHTOB MEPEXOAHBIX (DIIAHIIEB - TEXHOJIOTH-
yeckui (aHelr.
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3.2 KoHCTpYKUMS U31eJIHsl

[ EXHO/I02UYeCKas Jaz/iuika

KaoenbHell Bbod

AHmeHHA

Puc. 3.1. BHeuHui1 BUJ U pacnoyio)KeHHEe OCHOBHBIX 3JIEMEHTOB YPOBHEMEPA
YIJIM-31-HF, YJIM-31A1-HF.

ADblllKA

Kaoe/bHbIL Bbod

AHmerHa

Puc. 3.2. BHemHuii BUJI ¥ Pacloj0KEHUE OCHOBHBIX JIEMEHTOB YPOBHEMEPA
YJIM-31A1l.

VJIM.0.01.000PD 01 12 19
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Kpbiluka

KaoebHuit B6od

AHmerHa

Puc. 3.3. Bueunuii Buja 1 pacmnonokeHne OCHOBHBIX 3JIEMEHTOB
ypoBHeMmepa YJIM-31-HF-F, YJIIM-31A1-HF-F u YJIM-31A1-HF-F-LC.

VJIM.0.01.000PD 01 12 19
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Puc. 3.4. Koncrpykiust ypoBHeMepa. PacronoxeHnue 3J1eKTpOHHOTO MOTYJISL.

3.3 UnenTuduxanus u3aeaus

Nnentuduxarus npudopa BRIMOTHAETCS OHUM U3 BO3MOXKHBIX CITIOCOOOB:

- 110 TaHHBIM, YKa3aHHBIM Ha 3aBOJICKOM TaOJIMYKE YCTPOIMCTBA (MIUITBIUKE);

- 10 IPUJIAra€MoOMy NacCloOPTy U3AEIUS;

- O 3ampocy Ha MNPEANPUSATAEC H3TOTOBUTENbL C YKAa3aHUEM CEPUMHBIX HOMEPOB
YpPOBHEMEDA.

TunoBo# MUIBAUK YPOBHEMEPA COACPKUT CIACAYIOUINE NaHHBIC U MACHTH(HKA-
MU U IPUMEHEHU npudopa:

- JIOTOTHUIT U3TOTOBUTEIIS;

- TUI YCTPOMCTBA;

- CEpUIHBIN HOMED;

- TOJ1 U3TOTOBJICHHUS;

- 3HaK COOTBETCTBUS,

- creneHs 3anmThl |P;

- IOTIyCTUMasl TeMIIepaTypa OKpY Karouleil cpebl;

- HaNpsDKEHUE TUTAHUS;

- BBIXOJIHBIE CUTHAJIBI (B 3aBUCUMOCTH OT MOJU(DUKAITUN).

YJIM.0.01.000P3 01 12 19 10
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Puc. 3.5. [IpuMep THIIOBOTO IIMJIBIMKA YPOBHEMEDA.

Ha BepxHeil cTpouke MMJIbIMKA YKa3aHa cucTeMa 0003HaueHHsI ypOBHEMEpa
B CJICAYIOIIEM BUJIE:
VIIM - X - X, - X, - X, - X, - X,
rae X, - moaudukanus yposHemepa: -31, -31A1;
X, - KOMIUIEKTAIMsI aHAJIOTOBBIM BBIXOAHBIM curHaiom: HF — namuuue, 0 —

OTCYTCTBHUE;
X, - nuameTp aHTeHHbl: F — nnamerp aHTeHHBI 50 MM, 0 — TUAMETP aHTCHHBI

68 MM;
X, - nuana3oH uzMepenuil: LC — cokpamennsiii Ha 50%, 0 — moJHblif;

X, - HanpspkeHue nutanus: 0 — nocTossHHbIN TOK 24 B;
x6
KOHCTPYKIIMOHHBIH IIJIACTHUK.

- MaTtepuan Kopmyca ypoBHeMepa: M — amroMuHuii ¢ mokpackoi, P —

3.4 IIpuHumun padoTsl

YpoBHEMEp yCTaHABIMBAETCS Ha KphIlIe pe3epByapa, Ha ¢ianue narpyoka. [Ipu
TOM HUKAaKHUE €ro YacTH HE OIMYyCKAITCS BHYTPhL pe3epByapa. [Ipubop uzmepser
pacctosiHue L oT 3kpaHa aHTeHHHI (1. 12.13) 10 MOBEPXHOCTH MPOIYKTA Yepe3 OT-
BepcTue BO (uraHie. 3aTeM MPOU3BOJIUTCS BBIYUCICHUE YPOBHS 10 ¢opmyrie
U=H-L,rne H — BbicOTa yCTaHOBKH.

ba30Boii MIOCKOCTHI0O U3MEPUTEIBLHOTO JMAaNa30Ha YpOBHEMEpPA SIBISICTCS HUKHSIS
MOBEPXHOCTh PKPaHA AHTEHHHBI.

YJIM.0.01.000P3 01 12 19 11
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Puc. 3.6. YpoBHEMEp Ha pe3epByape.

AHTEHHA paJlapHOTO YpOBHEMEpPA U3Ty4YaeT PaJuOCUTHA U MPUHUMAET OTPAKEH-
HBIM OT MOBEPXHOCTH MPOAYKTA IXOCUTHANL. DJIEKTPOHHBIN OJIOK MOCPEACTBOM IIPO-
rpaMMHO-aIMapaTHOrO0 KOMILJIEKca 00pabaThIBaeT 3XOCUTHAI M MIpeoOpaszyeT ero B
COOTBETCTBYIOIINH BBIXOJHOW CUTHAJ, KOTOPBIN HeceT uHpopMaIuo o0 u3MepeH-
HOM 3HaYEHUH.
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Puc. 3.7. Ilpuniumn usmepeHus.

YpoHemepsl pabotarot no npuniuny JIYM (FMCW) - pagronokaropa. 910 onux
U3 KJIACCUYECKUX METOJ0OB OECKOHTAKTHOTO U3MEPEHHUS PACCTOSIHUS, TO3BOJISIIOLIUI
MUHHAMH3UPOBATh BIMSHUE NApa3UTHBIX MOMEX M MOMEX, CBA3aHHBIX C HEPOBHO-
CTSIMU (BOJIHEHHUSIMH) IOBEPXHOCTH U3MEPSIEMOTr0 MPOAYKTA.

[IpyHIMI IEWCTBUA 3aKIIFOYACTCS B CICAYIOLIEM: CBEPXBBICOKOYACTOTHBIM IeHEpa-
TOp MaJIOl MOUTHOCTH (POPMUPYET 30HIUPYIOUINI PalMOCUTHAI, YACTOTa KOTOPOTO
B TCUCHUM IEPHOAA M3MEPCHHS JMHEWHO pacTér (CIUIONIHAsS JWHHSA Ha puc.3.8).
DTOT curHail (Ha30BEM €ro MpsIMbIM), U3JTy4aeTCs aHTEHHOW JaT4YMKa B Harpaslie-
HUU OBEPXHOCTH MPOJyKTa. Uepes BpeMsl 3a1epKKU T3 , OTPAXXEHHBIN OT MOBEPX-

HOCTU CUTHAN (MyHKTUpHas JUHUA Ha puc. 3.8), BO3BpallaeTcsi B aHTCHHY. T3—

BpeMsi, KOTOpOe TpeOyeTcsl painoBOIIHE IS TPOXOKACHHUS PACCTOSHUS OT AHTCHHBI
70 OTpaXKaromiel MOBEPXHOCTH U OOPATHO. T3 =2-L/c, rie C — CKOpPOCTh CBeTa.

Tak Kak CKOpPOCTb PACHpPOCTPAHEHHsS PAJAMOBOJH IOCTOSIHHA, TO 3Has BpeMs 3a-
JIEP’KKH, MOKHO OIpPENETIUTh MpoieHHOe paccrosiHue. M3 puc. 3.8 BuaHO, uTO 3a
BpeMs T3, 4acToTa MpsIMOro curHana yeenuuutcs Ha AF . Ilpu cMemmBanuu mnps-

MOTO U OTPaXXEHHOT'O CUTHAJIOB BBIACISIETCS HU3KOYACTOTHBIM CUTHAJI Pa3HOCTHOM
4acToThl AF . J[amee aToT curHan onudpoBeIBaeTCsS 1 00pabaThIBACTCS] CUTHAILHBIM
npoueccopom (DSP). Mcnonw3ys anroputm Ha ocHOBe mpeodpazoBanusi Oypbe u
OpUTHHAJIBHBIC aJIAITUBHBIE AJITOPUTMBI 00pabOTKH U 1ryMoriofaBienusi, DSP BbI-
MOJIHSIET CIEKTPAJIbHBIN aHAJIU3 CUTHAJA, PEe3yJIbTaTOM KOTOPOTO SIBISIETCS TOUYHOE
3HAQUYE€HHE PA3HOCTHON 4YacToThl. OmnpenenauB ATy YacTOTY, MbI ONPEICIUM BpEMs
3aJIEPKKU CUTHAJIA, 4 3HAYUT U PACCTOSHUE, MPOUAECHHOE paauoBOJIHOM. Jlanee u3-
MEPEHHOE PACCTOSTHUE UCTIONB3YETCs JIJIsl BBIYUCIICHUS YPOBHS M 00bEMA.
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Puc. 3.8. Ilpunmun padotsl JIYM pagnonokaropa

3.5 YnakoBka, TpaHCIOPTHPOBAHHE M XPAHEHHE

YpoBHEMEP TIOCTABISIETCS B YIIAKOBKE, OOECIICUMBAIOIICH €ro 3aIuTy BO BpEeMs
TPAHCIIOPTUPOBAHUS.

YmakoBKa M3roToBiieHa U3 KapTOHA, KOTOPHIN SBJSETCS TepepadaThiBAEMbIM MaTe-
puanioM. B oTaenpHBIX ciydasx BO3MOKHO IPUMEHEHHE TTIEHONOIUITUIIEHA U TTOJIU-
ATWJICHOBAs TJICHKA, KOTOPBIE YTUIU3UPYIOTCS Ha CIENUAIbHBIX MepepadaThiBaro-
IMX TPEINPUSITUSX.

TpancropTUpoBKa IpUOOpa OIKHA BHIMIOJHITHCS B OPUTHHAILHON yrakoBke. [1o-
CJI€ TPAHCIOPTUPOBKHU MPUOOP NOHKEH OBITh MPOBEPEH Ha MPEAMET OTCYTCTBHS
TPAHCIIOPTHBIX MOBPEXKJICHUN M KOMIUIEKTHOCTH. B ciydae oOHapyKeHUs TpaHC-
MOPTHBIX TMOBPEKACHUN WM HEKOMIUIEKTHOCTH OOOpPYAOBaHHUSI BCE BBISIBJICHHBIC
HEJIOCTATKU OPOPMIISIOTCS B YCTAHOBJICHHOM TIOPSIZIKE.

[Tpubopsl 10 TpOBenEeHUS] MOHTa)Xa JIOJDKHBI XPAaHUTHCS B OPUTMHAIBHON 3aBO-
JICKOW yMaKOBKE B 3aKpbITOM Buje. l[lpu xpaHeHWM MOHKHBI COOIOMATHCS Clie-
NYIOLINUE YCIIOBUS:

- Temneparypa xpanenus -40...+80°C;

- OTHOCHUTEJIbHAS BiaXHOCTH 20...85%);

- HE JOIIYCKAETCs XPAHEHUE MO/ BO3JIEICTBUEM arpeCCUBHON CPEIb;

- HE JIONYCKAEeTCs XPaHEHUE HAa OTKPBITOM BO3AYXE;

- HE JIOMYCKAEeTCsI MEXaHUUECKOE BO3JICUCTBUE HA MPUOOP NMPU XPaHEHUH.
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4. MOHTAXK
4.1 Bp10Op mo3unuM 1Jisi MOHTAXKA

Ot HpaBHHBHOﬁ YCTAHOBKH YPOBHEMEpA 3aBUCUT CTaOMIBLHOCTH MOKA3aHUM U TOY-
HOCTb U3MCPCHUA IIPOAYKTA.

[Ipu BEIOOpPE MOHTAXKHOM MO3UITUHU MPUOOPA CIIETYET MPUICPKUBATHCS CIAETYIONTUX
PEKOMEH TAIUNA:

- YCTaHABJIMBATh MPUOOP TaKUM 00pa3oM, 4TOOBI 30HE M3MepeHus (moapodOHee TI.
4.4) He J0KHO OBITh MPEIMETOB MM KOHCTPYKIIHH, CO3JAIOIINX TOMEXH PacIipo-
CTpaHCHHIO paanoiyya (TpyObl, apMaTypa, MEIIaJKi, CTEHKU pe3epByapa u 1p.);

S

Puc. 4.1. YcranoBka npubopa Ha pe3epByape. KOHCTpYKTHUBHBIE 371€MEHTHI

- HE CJIeJlyeT YCTaHaBJIUBATh MPUOOP TaKUM 00Pa30M, UTOOBI MOTOK 3AMOIHSIOIIETO

€MKOCTb MPOAYKTa MOMaJiajl B 30HY JIEUCTBUS JIyda, ONTUMAJIbHO pacioJiaraTh Mpu-
O0Op B CTOPOHE OT MECTa 3arpy3Ku;
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Puc. 4.2. YcranoBka npubdopa Ha peseppyape. [logaya npoaykra.

- IPYU BBITPY3KE MPOJAYKTa U3 pe3epByapa, HaA MOBEPXHOCTHU MPOAYKTAa MOXKET o0Opa-
30BaThCsl BOPOHKA. JTO HAJ0 YYMUTHIBATh MIPHU BHIOOPE MECTa pa3MeIIeHUs MPUOo-
pa. YpoBHeMep HEOOXOIUMO YCTAaHOBUTH HAJl MECTOM C CaMOM TJIaJIKOU MOBEPXHO-
CTBIO MPOJIYKTA.

Puc. 4.3. YcranoBka npubopa Ha pe3epByape. Beirpy3ka npoaykra.
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- 17151 oOecrieueHusl U3MEpPEHUsl YPOBHSA MO BCeH TiTyOMHE eMKOCTH YpOBHEMED A0J-
eH ObITh COPUEHTUPOBAH MO HAIPABIICHUIO K CaMOU HIKHEH Touke emMkocTd. Ha
BEPTHUKAIBHBIX [IJIMHAPUYECKUX OYHKEepaxX ¢ KOHUYECKUM BBIITYCKOM 3TO JIOCTHTa-

€TCS MOHTQKOM B CE€peIMHE OyHKepa.

Puc. 4.4. YcranoBka npubdopa Ha OyHKepe C KOHUYECKUM JTHOM.

Ecnu Tako#t cnocod MOHTa)xa HEBO3MOKEH, HEOOXOAMMO HaNpaBUTh U3MEPUTEIb-
HBIN JTy4 npubopa B LEHTp OyHKEpa, YTO TOCTUTAETCS HAKJIOHOM IJIOCKOCTH (hJaH-

11a MOHTQKHOT'O MaTpyOKa.
HeoOxoaumblii yroil HakjioHAa [ 3aBUCHUT OT MOHTQXHOW TO3UIMH W Pa3MEpOB

OyHkepa. YToy HakjOHa MOKHO MPOBEPHUTH MPHU MOMOIIY JaTYMKa YIiia HAKJIOHA,
BCTPOEHHOTO B ypoBHeMep (moapodHee 1. 7.1 JluarHocTuka nmprudopa) Wik IpH Io-

MOIIY YPOBHSI.
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Puc. 4.5. YcranoBka npubopa ¢ HaKJIOHOM Ha OYHKEpE ¢ KOHUYECKUM THOM.

B cnenyromeii Tabnuile mpuBeIeHBl 3HaUCHUE PacCTOSHUS V' OT IIEeHTpa €MKOCTH
10 MOHTQ)KHOMU ITO3UIINH.

BricoTa ycra- B=2° B=4° S =6° [ =8° £ =10°

HOBKH H , M
2 0,1 0,1 0,2 0,3 0,4
4 0,1 0,3 0,4 0,6 0,7
6 0,2 0,4 0,6 0,8 11
8 0,3 0,6 0,8 11 14
10 0,3 0,7 1,1 14 1,8
15 0,5 1,0 1,6 2,1 2,6
20 0,7 14 2,1 2,8 3,5
25 0,9 1,7 2,6 3,5 4,4
30 1,0 2,1 3,2 4,2 53
35 1,2 2,4 3,7 4,9 6,2
40 14 2,8 4,2 5,6 7,1
45 1,6 3,1 4,7 6,3 7,9
50 1,7 3,5 53 7,0 8,8
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Jns npumepa. byHkep BbicOoTOM 15 M, ypoBHEMEpP CMOHTHPOBAH Ha paccTOsSIHUM 1,6
ot nieHTpa. [lo Tabnmiie onpeaenum TpeOyeMbIil yrol HaKJIoOHa 6°.

- B YCIJIOBHSX KAPKOTO KJIMMaTa CIEAYET MCIOJIb30BAaTh KO3BIPEK WJIM HABEC IS
3alIUTHl IPUOOpa OT MPSIMBIX COJTHEYHBIX JTydei;

Puc. 4.6. YcranoBka mpubopa ¢ 3aiiMTHBIM KO3BIPEKOM

- TEMIIEpAaTypa B MECTE YCTAHOBKM YpPOBHEMEPA HE OJKHA npeBbimath +50°C, npu
MOHTa)X€ Ha pe3epByap C BBICOKOM TeMIepaTypod Cpejbl CIeAyeT UCIOJIb30BaTh
PaIroONpo3payHyr0 TePMETUIUPYIONIYIO MPOKIaAKY cM. 1.1. 12.7-12.10;

- IpY YCTaHOBKE YpPOBHEMEpPA Ha pe3epByap ¢ U30BITOUHBIM JIaBJICHUEM WM pa3psi-
KEHUEM, HEOOXOAMMO HMCIOJIb30BaTh PAIUONPO3PAUYHYIO0 TEPMETUIUPYIONIYIO TTIPO-
KJIaJIKy cM. .. 12.7-12.10;

INPUMEYAHUME

B cnywae ucnonbp3oBaHus npubopa pesepByape, Korja HEBO3MOXKHO BBIIEPKATh
YCIJIOBUSI MOHTaXa MO OTCYTCTBUIO KOHCTPYKIIMH B U3MEPUTEIBHOM Jy4e CIEAyeT
NPUACPHKUBATHCS CIEAYIOMINX PEKOMEHIAIMNI:

- PacCTOSIHME OT CTEHKH €MKOCTH JI0 IIEHTPaJbHOW OCH ypOBHEMEpa BBHIOHMpATh B
npenenax 1/2...1/3 paguyca pesepByapa, puc. 4.7,
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Puc. 4.7. Ycranoska mpubopa

- €CJIM CTEHKH pe3epByapa He SIBISIOTCA TNagKuMu (Hanpumep, pudIieHbd MeTa,
CBapHbI€ IIBbI, KOHCTPYKIIMU) PACCTOSHUE OT CTEHKH JIOJDKHO OBITh MaKCUMAJIbHO
BO3MOYKHBIM.

INPUMEYAHUME

B cnyuae mpumenenus npubopa Ha pesepByapax M3 HENPOBOMSILErO MaTepuala
(HanpuMmep, TUIACTUK), CIEAYET YUYUThIBATh, YTO KOHCTPYKIIMU BHE pe3epByapa Mo-

TyT MOMNaJaTh B U3MEPUTENbHBINA Jyd. [103TOMY, Tpy MOHTaXKke clieyeT BbIOUpaATh
MOHTQXHYIO MMO3UIUIO C YYE€TOM JAHHOIO (paKTa.
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Puc. 4.8. YcranoBka npudopa. PezepByap 13 HEmpoBOISAIIEr0 MaTEpHaIa.

4.2 O61mue TpeOGOBaHUS K YCTAHOBKE YPOBHEMeEpPa HA MOHTAKHbII NATPyOOK
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Puc. 4.9. YcranoBka npubopa Ha MOHTQXKHBIN MaTPyOOK.
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BHyTpeHHuil quamerp natpyoka D mosmken 66tk He Menee 100 mm'. Jlomyctrmoe
OTKJIOHEHHWE OCH MaTpyOKa OT BEPTUKAIU, TIPH U3MEPEHUH YPOBHS >KHIKUX IPO-
JTyKTOB - 1°.

Bricota marpybka H m3mepsieTcst o ero BHyTpeHHEH MOBEPXHOCTH OT (priaHIa 10
HUKHEH KPOMKH OTBepCTHs. MakcuMallbHasi JOIyCTUMAasl BBICOTA MAaTpyOKa 3aBU-
CUT OT ero amametpa. Yem Ooblne AuamMeTp, TEM BBIIIE TOMYCTUMBINA MaTPyOOK.
dopMyIibl, CBA3BIBAIONIUE JUAMETP MATPyOKa U €ro BBICOTY, BRIOMPAIOTCS B 3aBU-
CUMOCTH OT IPUMEHEHUS, CM. 11. 4.3.

[IpumeHeHue Oosiee BBICOKOIO MaTpyOKa MOXKET MPUBECTH K BOBHUKHOBEHUIO Mapa-
3UTHBIX MEPEOTPAKCHUNH U MOXKET 3aTPYJAHHUTH MpoIecc u3MepeHus. [lpu xenanuu
MPUMEHUTH 00JIee JIMHHBIN MaTpyOOK, YeM pacCUMTaHHBIN JUIsl JaHHOTO MPUMEHe-
HUS, HEOOXOAMMO COTJIaCOBaHME KOHCTPYKIMHU ¢ Tpom3BoauTesneMm. OTBepCTHE B
KPBIIIIEe TI0]T TaTPYOKOM JIOJDKHO OBITh HE MEHBIIIE BHYTPEHHETO AUaMeTpa maTpyo-
Ka. BHyTpeHHss MOBEpXHOCTh MaTpyOKa He JOJDKHA COJep)KaTh HEPOBHOCTEH pas-
Mepom 6osee 3mm. [lapazuTHbie OTpakeHHs] OT HEPOBHOCTEHN BHYTpH MaTpyOKa Mo-
T'YT IPUBECTU K YXYIICHUIO TOUHOCTH M YCTOMYMBOCTH U3MEPECHHUSI.

B ciyuae, ucnonp3oBaHus matpyOKOB MPSIMOYTOJIBLHOTO CEUEHHUs BBICOTA MaTpyOKa
C YYETOM TOJIIIMHBI KPBIIIM BMECTE C BHYTPEHHUMU KOHCTPYKIIUSAMH, MPUMBIKAIO-
UMUK Kpbiiie (pedpa >KeCTKOCTH M T.JI.) HE JOJKHA MPEBBINIATh PACCUYUTAHHYIO
o ¢opmyiiam, MPUBEACHHBIM B 1. 4.3, TJie¢ BMECTO JUaMeTpa MaTpyoKa 3amuchiBa-
€TCsl pa3Mep Y3KOH CTOPOHBI TPSIMOYTOJIbHUKA.

4.3 MoHTaXkHbIe NaTPYOKH

TpeOoBanus k naTpyOKy 3aBUCAT OT BUJa npuMeHeHud. [Ipumenenus noapaszaens-
I0TCS Ha JIBAa BUJIA: C CUJIbHBIM OTPAKEHHBIM CUTHAJIOM U CIA0BbIM.

K nmpumenenusiMm co cinaboil oTpakaromie cnoCOOHOCTBIO OTHOCATCS KUAKOCTH C
BO3MO>KHOCTBIO ITEHO00pa3oBaHus >1 cM, pe3epByaphl C MEIIAJIKOM, B CiIy4asx, KO-
raa gyd npubopa MomajgaeT Ha KOHMYECKYH MOBEPXHOCTh, BO3HUKAIOIIYIO H3-3a
NepeMEIIMBaHus U UMEIOLIYIO YToJl HakJIoHa Oosee 6 rpaaycoB, a TaKKe BCE ChIMy-
Yre MaTepHuabl.

Bce ocranbHble NPUMEHEHUS! OTHOCATCS K IPUMEHEHUSIM C CUJIbHBIM OTPa’KEHHBIM
CUTHAJIOM.

TpeboBanust k maTpyOKy 1751 IPUMEHEHUH C CUIIbHBIM OTPAKEHHBIM CUTHAJIOM.
Jlomyctumast BeicoTa maTtpyoka H paccuuthiBaercs o gopmyse:

H=D-25;

rae H — makcuMmanbHas BbIcoTa matpyOka B MM, D — nuamerp maTpyOKa B MM.

! Vposuemep YJIM-31A1-HF-F ¢ npumenennem nepexona (cm.ir.12.10) momyckaer ycTaHOBKY Ha
NaTpPyOKH MEHbILIEro AMaMeTpa.
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B cnenyronieit Tabnune npuBeAeH pacyeT AJisl TUMIOBBIX MaTPyOKOB.

JlnameTp marpyoOka, Mm MakcuMalIbHO-10yCTUMAs BBICOTA, MM
100 250
150 400
200 500
300 750

TpebGoBanust Kk maTpyOKy W OTBEPCTHIO B KPBIIIE ISl MPUMEHEHHU CO CIa0bIM OT-
pPa’KEHHBIM CUTHAJIOM.
BricoTa MOHTaXXHOTO MaTpyOKa JA0KHA OBITH HE 0oJiee ero [uaMeTpa:

H=D.

JI1sl TaHHBIX TIPUMEHEHUN HE PEKOMEHYETCS HMCITOIh30BaHNE MaTPYOKOB BBICOTOM
oostee 250 MM.

4.4 30Ha 1eMCTBUS U3MEPHUTEIBHOIO JIy4Ya

OcHoBHas 3HEprusi MpUOOpa UTydaeTCs B JIyde, ONPEIACICHHOM JUarpaMMou Ha-
IIPABJICHHOCTH.

Monens VIIM- | VJIIM- | VJIM- | VJIM-31Al- VYJIM-
ypOoBHEMepa 31-HF | 31A1 31A1- | HF-F, YJIM- | 31A1-HF-
HF 31-HF-F F-LC
[IIupuHa u3MepUTEb- 2 9 2 4 3)
HOTO JIy4a « , Tpajl.

Huamertp nyua W omnpenensercs Ha OCHOBE (DYHKLIHU OT IIMPUHBI U3MEPUTEIHEHOTO
Jdy4ya o W U3MepsAeMoro paccrosiuusi L cormacHo gopmyre:

W=2-L-

o2

s pacyeTa WIMPUHBI 30HBI JEUCTBUSL U3MEPUTEIHLHOIO JIyda MOYXKHO MCIIOJIb30BaTh
yOpOHIeHHYI0 (OPMYITY JJIsl COOTBETCTBYIONICH MOJIEIN YPOBHEMEDA:

VIM-31A1- | VIIM-
Mozens | VIIM-31- VIM- | HF-F, YJIM- | 31A1-HF-
yposremepa | HF | VIMSBIALE Sia b | BLHRR | F-LC
Tlamerp | W =0.035- L W=0.157- L W=0.035-Ll W =0.07-L |W=0087-L
nyda
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Puc. 4.10. 3oHa neiicTBUS U3MEPUTEIBHOTO JIy4ya
4.5 MepTBasi 30Ha

YpoBHEMEPHI UMEIOT TaK Ha3BIBAEMYIO «MEPTBYIO 30HY». ITO 30HA BOJW3HM aHTEH-
HBI JJaTYMKa, U3MEPEHNE B KOTOPOU 3aTPyAHUTEILHO MO0 HEBO3MOXKHO. «MEpTBas
30Ha» m3o0pakeHa Ha puc. 4.11, e€ MOXHO YCIOBHO pa3leliuTh Ha TPU 0OJIACTH.
Camast OokHSISI (HA PUCYHKE ClieBa) 00J1acTh, U3BMEPEHHUE B KOTOPOM HEBO3MOKHO.
Cpennsissi — 00y1acTb HECTAOMIIBHBIX M3MEPEHUHN, MPUOOP MOXKET OMPEeNessiTh pac-
CTOSIHHE C HM3KOM TOYHOCTBHIO, BO3MOXKHBEI CKAUKM IOKa3aHWi. [lanmpHsSsS 00JacTh
«MEPTBOM 30HBI» — U3MEPEHUS B HEW CTAOUIIbHBI, HO MACIOPTHAs TOYHOCTh HE J10C-
turaercs. [IpoTspk€HHOCTE 00acTelt «MEPTBOM 30HBDY 3aBUCHUT OT OTpaKaroliei
CIIOCOOHOCTH MPOJYKTa, HAJTUYUsI KOHCTPYKIIMH pe3epByapa, MOMaJarolux B JIyd
natyuka. [Ipu coOmroneHnu mpaBuil yCTAaHOBKHU JaTYMKA Ha pe3epByape, «MEPTBas
30Ha» He npeBbimaet 600 M.
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N3mepeHus HectabunbHole CTabunbHble CtabunbHble

HEBO3MOXHbI n3MepeHuns N3MepeHuns W3MEPEHUA C
NMOHUXXEHHOM nacnopTHOM
TOYHOCTbIO TOYHOCTbIO

Puc. 4.11. MeptBast 30Ha mpubopa
4.6 IlpuMepbl MOHTAXKA

Ha puc. 4.12, B no3unusix A u B mokaszansl mpuMepsl MOHTaXa ypoOBHEMEpaA, BbI-
MOJIHEHHOTO B COOTBETCTBUM C TPEOOBAHMSIMHU HAcTOAlIEeH HMHCTpyKuuu. Ha
puc.4.12 BapuaHT A, MoKa3aH MOHTaX ypoBHeMepa Ha ¢uiaHel pe3epByapa 0e3 uc-
MOJIb30BaHMs MaTpyoOka, Ha BapuaHT B — ¢ matpyOkom. B Bapuantax C-E nzobpa-
YKEHBbI TUTIMYHBIC OIIIMOKY MOHTa)Ka, Ha KOTOPBIE ClIeayeT 0OpaTUTh BHUMaHUE.
Bapuant C — kpaii KpbITIi 0] TaTpyOKOM BBICTYMHAEeT BHYTPb MaTpyOKa, KpoMe TO-
ro, OTBEPCTUE B KPBIIIIE MEHBIIIE MUHUMAIBHO AOITYCTUMOTO.

Bapuant D - HikHMiA Kpait natpyOka 3ariy0ieH OTHOCUTEIBHO KPBIIIU, U3-3a YETO
JUIMHA aTpyOKa OKa3bIBaeTcsl 00JIbIlE JOIMYCTUMOM.

Bapuant E - ypoBHEMep yCTaHOBIIEH ¢ OOJIBIIIUM CMEIIEHUEM OTHOCHUTEIHHO BEp-
TUKaJIbHOU ocu maTpyOka. CiemyeT ycTaHaBIMBAaTh MPUOOP MO IEHTPATLHON OCHU
natpyoka.

YJIM.0.01.000P3 01 12 19 25



i
=9
;Pﬂﬂmam | ‘ Zﬁ &
(

600 min
\
/
A

Puc. 4.12. Ilpumepsl MOHTaxa
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4.7. KOHCTPYKIMH B eMKOCTH

Haxopnsmuecs B eMKOCTH KOHCTPYKLIMH - TpyObl, apMarypa, MEIIaJKd, CTCHKHU
puQIeHble CTEHKH pe3epByapa, CUTHAIU3ATOPbl YPOBHS U MPOYUE MPEIMETHI, MO-
I'yT OBITh UCTOYHMKOM MApa3UTHOTO cUrHaia. MoOHTa)kHas MO3MIMS YypOBHEMEpa
JOJKHA OBITHh BBIOpaHa Tak, 4TOObI Ha MYTH PACIpOCTPAHEHUS PaJUOCHTHANA HE
ObUIO HUKAKKUX MpensTcTBUid. Ecim nanHO€ yclioBHE HEBO3MOXKHO BBIMOJIHUTH B CH-
Jy KOHCTPYKTHUBHBIX OCOOEHHOCTEH pe3epByapa ciemayeT OOpaTUThCA B CIIyXOy
TEXHUUYECKOH MOAAECPIKKU TPOU3BOAUTEIIS.

BnusiHue KOHCTPYKTHBHBIX JIEMEHTOB MOKHO YMEHBIIUTh IPUMEHEHHUEM HaKJIOH-
HBIX OTpa)kaTeliel, KOTOPBhIE pacCceuBalOT paguocurHan. OTpakaTenn MOTyT OBITh
W3TOTOBJICHBI U3 JIMCTOBOTO METaJLIA.

Puc. 4.13. Tlpumep HAKIIOHHOTO OTpakaTells HaJl KOHCTPYKITUEH B pe3epByape
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5. 3JIEKTPHYECKOE INOAKJJIIOYEHHUE

5.1 O0mme ykazanus

| MPEAYIIPEXXIEHUE

Bce nooknrouenus 0ondichvl 861n0IHAMBCA NPU OMKAIOUEHHOM HANPANCEHUU.
Pabomwer no snexmpuueckomy nooKIOUeHUr O0NHCHbL 8bINOIHAMbCA MOIbKO K8a-
TUGUYUPOBAHHBIM NEPCOHANIOM, UMEIOWUM OONYCK HA OAHHbLU 8UO0 pabom.

YpoBHEMEP MMEET BO3MOXKHOCTh YCTAHOBKHM ABYX KaOENbHBIX BBOJIOB C CaMOYII-
aotHstouteiicss pe3pooit NPT. [Ipu moctaBke ¢ 3aBOa-U3TOTOBUTENS B KOPITYC MO-
eT ObITh YCTAHOBJIEH OJIMH KAaOEIbHBI BBOJ C TEXHOJOTMYECKOM 3ariaylIKOW, B
3TOM CJIy4ae Ha MECTE€ BTOPOI'0 yCTaHABIMBAETCS CEpTUPUIIMPOBAHHAS 3arJIyIlKa.

3anpemaercs:

- 0CMasIAMb YposHeMep HA MOHMANCHOU NO3UYUU Oe3 MEXHON02UYeCKOU 3a2Y KU
Oe3 nooKIYeHH020 Kabes,

- 0CMasIAmMb yposHeMep HA MOHMANICHOU NO3UYUU C NOOKIIOUEHHbIM KabeneM, HO
He3aMsAHYMbIM KaDeIbHbIM 88000M;

- 0CMABIAMb HE3A2/YUEHHBIMU HEUCNOIb3yemble KabelbHble 8600bl, HA UX MECHO
00/121CHa OBLIMb YCMAHOBICHA CEPMUPUUUPOBAHHAS 3A2TYUIKA.

5.2 CoeqMHUTEJILHBIA KA0€eJIb.

JUig mOAKIII0YEeHHsI aHAJIOTOBOroO Bbixona 4-20 MA cienyeT NpUMEHATh CTaHIapT-
HYIO Mapy MPOBOJHUKOB B OTJEIBHOM dKpaHe.

s noaxmoueHus nupposoro uaTepdeiica RS-485 HeobxoauMo MPUMEHSTH apy
IIPOBOJHMUKOB B 9KpaHe, TOMYCKAETCs MPUMEHEHNE KaOens ¢ O0IINM SKPaHOM.
Heo6xoanmMo ucnonb30BaTh Kabenb Kpyrioro ceyeHus. s odecrieueHus 3asBieH-
HBIX XapaKTEPUCTHUK MO 3alIUTe OT MPOHUKHOBEHHS Mbuid U Biaru |P Heobxonumo
UCIOJIb30BATh KaOeb MOAXOIAIIEro AJIs JaHHOTO KaOeJIbHOro BBOAA JUAMETPA.
[lonpoOnee cMm. m. 12.1 TexHuueckue XapaKTEPUCTUKHU. DINEKTPOMEXAHUYECKUE
JIaHHBIE.

3anpewerno 6600umsv 8 npubOp uepes 00UH KabeabHblll 6600 HECKOIbKO Kabeell.
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INPUMEYAHUME

Jlnia 3amuTsl mpubopa OT MPOHUKHOBEHUS BOBHYTPH BJIard PEKOMEHAYETCS COeIU-
HUTEJIbHBIN Ka0eslb B HENOCPEACTBEHHOMN OJIN30CTH OT KaOEJIbHOTO BBOJA U30THYTh
BHM3 ISl CTEKaHUs BJIary OT JOXK/s UM KOHJIEHCaTa.

Muﬁ@tﬁu i
7

Puc. 5.1 Pexomenmanmst mo mpokiaike Kadoess

5.3 JkpaHupoBaHNe U 3a3eMJIeHHE.

DKpaH Kabessi peKOMEHAYeTCs MOAKI0YaTh K MOTEHIHUANy 3€MJIU C OJHOM CTOpO-
Hbl. PekoMeHyeTcsl TpOr3BOAUTh 3a3€MJICHHE CO CTOPOHBI MMPUEMHOTO YCTPOMCT-
Ba.

[Tpubop nomwkeH ObITH 3a3emiieH. MIMeeTcs KiieMMa BHEIIHErO 3a3eMJICHHUSI Ha KOp-
nyce npubopa, KOTopasi MOAKIIYAETCA K 3a3€MJIICHUIO pe3epByapa.

Anmomuruele kopnyc [Inacmukobeiu kapnyc

[] Va— ) —"=
pa

1]

=
]
=

Knemma 3azemnenus | Knemma 3a3emnerus

Puc. 5.2 Knemma 3a3zemiieHus
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5.4 Haznauenue kiaemMm. [logkiarouenue.
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PeaepeHan nporpamma - ON

NIMMAKO

PLC

Puc. 5.3 Iloakmouenue yposaemepoB YJIM-31A1, VJIM-31-HF, YJIM-31-HF-F,
VYIJIM-31A1-HF u YJIM-31A1-HF-F. Bapuanr 1.

1 — ITopxmrouenue k I1K;

2 — IIpeoOpaszoBatens RS-485/USB;

3 — Dkpan nuHuK RS-485, noaxitoueHue K «3eMJyie» co CTOPOHBI MpeoOpa3oBaTes;
4 — brok koHTpoJisi, Hanpumep PLC;

5 — Pa3wem mirs noakiarouenuss HART-monema;

6 — Dkpan nudposoit muauu HART,;

7 — AHAJIOTOBBIN OJI0K UHAUKALIAK;

8 — Mcrounuk nutanus 24B;

9 — bnok peneitHON MHAUKAIIMN, IPUMEP MTOCTPOSHHUS CBETOBON CUTHAIIM3AITNY;

10 — Pa3beM kapThl mamsata microSD;

11 - [Mepekmouarens, cornacyromas Harpy3ka TuHuu RS-485 Ra-8=120 Owm;

12 - IlepeximouaTens aapeca Modbus;

13 — Ilepexmtouarens «Pe3epBHas mporpaMmma, BO3BpaT Ha 3aBOJICKHE HACTPOMKH.
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Puc. 5.4 Tloaxmouenue yposaemepoB YJIM-31A1, VJIM-31-HF, YJIM-31-HF-F,
VYIJIM-31A1-HF u YJIM-31A1-HF-F. Bapuanr 2.
1 — IMonxmrouenue k I1K;
2 — IIpeoOpa3zoBatens RS-485/USB;
3, 6, 15 — INoakmroueHue 3KpaHOB HHTEP(DENCHBIX JTUHUIA;
4 — bnok xouTpossi, Hapumep PLC;
5 — Pa3zwem g nmonkimrouenust HART-mMonema;
7 — AHAJIOTOBBIN OJI0K UHAUKALIAH;
8 — Mcrounuk nmutanus 24B;
9 — brnok peneiiHO MHAUKAIIAN, IPUMEP MTOCTPOSHHUS CBETOBON CUTHAIIM3AITNY;
10 — Pa3wem kapThl mamsTd MIicroSD;
11 - IlepexitouaTens, cornacytomias Harpy3ka quHuu RS-485 Ra-s=120 Owm;
12 — Tlepexmouatens agpeca Modbus;
13 — [lepeximouarens «Pe3epBHas nmporpamma, BO3BpaT Ha 3aBOJACKHUE HACTPOUKH.
14 — Tlepexmtouaresb BbIOOpa UCIIOIB3yEeMOro HHTEpderica.

YJIM.0.01.000P3 01 12 19 31



Q

Moaudukamus YJIM-31A1-HF-F-LC, npenna3snauenHast st u3MepeHUs] YPOBHS
KuakocTd. OH CIPOEKTUPOBAH JJISi U3MEPEHUS] YPOBHS B MPOCTHIX YCIOBUAX, TJE
HE TpeOyeTCsl CIIOKHOM PEeryjIMpoBKA UM HUKAKON TOMOJHUTENbHOM (DyHKUIHU OO-
ciyxxuBanusi. Kpome toro, panapusiii yposuemep YJIM-31A1-HF-F-LC ochamien
CHeLHabHOM aHTEeHHON U 00ecreynBaceT Ha/lIeKHOE U3MEPEHUE KUIKOCTEH, Taxe
€CJIi OH YCTaHABJIMBAETCS HA BBICOKUX U Y3KHX MarpyOkax. Takue perieHus MoryT
OBITh MHTEPECHBIMH, HAIIPUMEP, B CIyyae U3MEPEHUsI YPOBHA B JPEHAXKHBIX pe3ep-
Byapax, 3apbIThIX MOJI 3€MJIEH.
/

Peszeperan nporpamma - ON

O

)

NIMAKO

N 1
— + |-
PLC | |
» |' | O\ 24B
250 Om | \ 4. 20\WMA .

)/ o) s] e s

Puc. 5.5 Tloakmrouenne ypoBuemepa moaudukaruu YJIM-31A1-HF-F-LC.

1 — Ilepeximouatens «Pe3epBHas mporpaMmay, BO3BpaT Ha 3aBOJCKHE HACTPOUKH.
2 — DKpaH;

3 — bnok kouTpods, Hanpumep PLC;

4 — Pazwvem g nnonkirouenust HART-monema;
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5 — Dkpan nudposoit nuann HART,
6 — AHAIOTOBBIN OJIOK MHANKAINN;
{ — Uctounuk nutanus 24B;

5.5 UcTOYHMK NUTAHUA

PexomeHtyeTcsi IPUMEHATh CTAOMIN3UPOBAHHBIN UCTOYHUK MUTAHUS MOCTOSHHOTO
TOKa, C BBIXOJHBIM Hanpspkenuem U 0= 24...36B. K ogHOMYy HCTOYHUKY MHTa-

HUST MOYKHO ITOJIKJTFOYATh HECKOJIEKO YPOBHEMEPOB.
HcTounnk nuTaHus AOHKEH 00ecreunBaTh TOK B Harpy3ke u3 pacuéta 0.34 Ha ka-
JKIIBIN TATYHK:.

IHH:OB-n,

rjae N — KOJWYECTBO MOJKIIOYEHHBIX K ICTOUHUKY YPOBHEMEPOB.
MoOIIHOCTh UCTOYHHKA TOJKHA OBITH HE MEHEE PHIY =U UIl [ Ul

icmoyHuK numaHus
24B

Puc. 5.6 Cxema noakimouenus: yposaemepa k UI1
[Ipu npoTSHKEHHON JTMHUM MUTAHUS CJIEIyeT YUUTHIBATh MaJICHUE HANpsOHKEHHUS Ha

HOJIBOASAIIMX MPOBoJax. MakcUMalbHO IOMyCTUMAas AJIMHHA (B METpax) MOABOIs-
ero kabesst pacCYUTHIBAETCS MO (hopMmyie

.5 =95.24S Uy, —20).

rac SK@ - CCUCHHEC B MM.KB. OJJHOI'O IMpOBOJAa IMMHUTAaHUA, Uun - HAIIpsA’KCHUEC HUC-

TOYHHKA ITUTaHHA.
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B Tabnuie npuBeneHsl pe3yabTaThl pacuéTa MaKCUMaIbHOM JJIMHHBI KaOess MMu-
TaHWs YpOBHEMeEpa JJisi HanOoJiee pacrnpoCTpaHEHHBIX CEUYCHUU MPOBOJA W HATIPS-
JKEHHS Ha BBIXOJI€ UICTOUYHUKA nmuTanus 24-28B.

MaxkcuManabHO A0IyCTUMas JJIMHHA KaOeJIsd MUTaHus.

Ceuenue 24B 25B 26B 27B 28B
IPOBOJIA
MM.KB.
0.25 95 m 119 m 142 m 166 m 190 m
0.35 133 m 166 m 200 m 233 M 266 M
0.5 190 m 238 m 285 M 333 M 380 m
0.75 285 M 357 m 429 m 500 m 571 m
1 380 m 476 m 571 m 666 M 761 M

Ecnu BHemHui nuametp kabenst oKaxeTcs: 00JIbIIe AOMYCTUMO JIJIsl UCIIOJIb3yEeMOT0
KaOeJIbHOTO BBOJIa YPOBHEMEPA, HEOOXOIMMO IPUMEHUTh KIEMMHYIO KOPOOKY, CO-
CAUHSIONIYI0 MOABOMSIIMK Kabeiab mpubopa JOMYCTHUMOTO CEUCHHS M Kadeib
OOJIbIIIETO CEUCHHS (MaruCTpalIbHBIM Kabenb) Oobliero cedenus. OnucaHHas cxe-
Ma MOJKJIFOYCHUS MTOKa3aHa Ha puc. 5.7.

VICMOyHUK numaHus
24B

— |+

MazucmpansHbIU
kaderb

KnemmHas kopodka

Puc. 5.7 Cxema noakitouenus yposaemepoB k U1 ¢ ucnonb3oBaHUEM KIEMMHOM
KOPOOKH.
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5.6 Iopsinok moaK/JII0OYeHHsI MPUOOpa

| MPEAYIIPEXIEHUE

- HE0OX0OUMO CMPO2O BbINOIHAMb NPUHAMbLE HA NPEONPUIMUY NPABUNA MEXHUKU
bezonacHocmu;

- 6ce pabombl OOJIHCHBL BLINOJHAMbCS NPU OMKAIOUEHHOM HANPANCEHUU NUMAHUSA,
- N00BOOUMOE HANPSINCEeHUE NUMAHUSL OOANCHO COOMBEMCMBOBANMb MEXHUUECKUM
xapakmepucmuxkam npubopa,

- nepeod nooauell HanPsANCeHUs: NUMAHUSL He0OX0OUMO NOOKTIOUUMb GHEULHION)
KIeMMY 3a3eMaeHus npubopa.

Heo0xoaumbie HHCTPYMEHTBI:

- [IUTUIIEBAsi OTBEPTKA 3 MM;

- [IUTUIIEBAsi OTBEPTKA 6 MM;

- CTpUIIEP WIX 000N MOIXOIAIMNN HHCTPYMEHT JJ1 3a4MCTKH MPOBOJIOB;

- IPU UCTIOJIb30BAHUHM MHOTOXXHUJIBLHBIX MPOBOJIOB PEKOMEHAYETCSI IPUMEHSITH Ha-
KOHEYHUKH.

I[loaroroska K MOJIKJIOUYEHUIO:

1. YcranoBute B KopIiryc mpubdopa TpedyeMoe KOJIUIECTBO KaOEIbHBIX BBOJIOB.
[Tpu ucnonb3oBaHUM JBYX KaOEIbHBIX BBOJIOB BBIKPYTHTE 3ariyIlIKy OTBEPTKOH 6
MM U YCTaHOBHUTE BTOPOM KaOEIbHBIN BBOJI HA €€ MECTO.

2. YaIuTh TEXHOJOTUYECKYIO 3arjiyllKy U3 YCTaHOBJICHHOTO Ha MPEaIpH-
ATUU-U3TOTOBUTENE KaOEJIBHOTO BBO/IA.

)
- W

Puc. 5.8 YcranoBka BToporo kadeiabpHOT0 BBOJA

[Toakmrouenue nprdopa BBHIMOIHSIETCS B CIEAYIOEM MOPSIIKE:
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1. OTKpYTUTH KPBIIIKY YpOBHEMEDA.

2. OcnabuTh raifky aHryu KabeIbHOTO BBOAA,.

3. Bectu kabenb BHYTpb YpOBHEMEpa 4epe3 YIUIOTHUTEIBbHYI0 MaHXETy Ka-
OeIbHOT0 BBOJA.

Omcymcemeue unu nogpexcoenue YNniomHUmeIbHo20 KOabyd HApyuaem nvlies-
nazo3awumy npubopa, u Moxcem npusecmu K bixody e2o u3 Cmpos.

4. Ypanute BHEUIHIOK H30JSIUI0 Kabens. [Ipu ncnonp30BaHMM SKpaHUPOBaH-
HOTO KaOeJs ylamuTe SKpaH.

5. Yianurte U30JSIIUI0 C TPOBOJIOB HAa 4-6 MM OT Kpas. [Ipu ucnonb3oBaHun
MHOTOXHUJIBHBIX TPOBOJOB PEKOMEHIYETCS 00XaTh 3a4HMIICHHBIC KOHIIBI B Ha-
KOHEYHUKHU.

6. [TogkmounTte Kabellb B COOTBETCTBUU CO CXEMOM Ha3HauYeHUs KOHTaKTOB. Co-
TJIACHO TI. 5.4 U PyKOBOJCTBYSICh YKa3aHHUSIMH Ha IIWIbAUKE Tiprbopa. [Ipursaau-
T€ OTBEPTKOM 3 MM BUHTOBBIE KIIEMMBI.

Henpasunvroe nooxknouenue moxcem npugecmu K 8b1xo0y npubopa u3z cmposi.

Puc. 5.9 Iloakmrouenue ypoBHEMeEpa.

7. Crierka moTsiHUTE 3a MPOBOJA, TEM CAMbIM MIPOBEPHTE HAJAECKHOCTh UX (huKca-
MY B KOHTAKTaX KIIEMMHHKA.
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8. Otperynupyiite HEOOXOIUMYIO I TIOJKIIOYSHHS K KIIeMMaM JIJTMHY KaOens
Y TJIOTHO 3aTSHUTE TaliKy KaOeabHOTO BBOJA. Y TIJIOTHUTEIHLHOE KOJIBIO TOHKHO
MOJIHOCTBIO 00JIeTaTh KaOeb.

9. IlpoBepbTe HANMYKUE U IEIOCTHOCTHh YIUIOTHUTEIHLHOTO KOJIbIIA KPBIMIKHU (II.
12.7 mo3. 3) u 3aKpyTUTE KPHIIIKY ypOBHEMEPA.

10. TIoxgkirounTte KIEeMMY BHEITHETO 3a3€MJICHUS ITPU TTOMOII OTBEPTKU 6 MM K
3a3eMJICHUIO pe3epByapa.

[Tocne moaKIIOUEHUST PEKOMEHIYETCSI IPOBECTH MPOBEPKY KaueCTBa BHITIOJTHEHHBIX
paboT Mo CIEAYIONIUM MYHKTaM:

- OTCYTCTBHUE MOBPEKIECHUHN KaOeme;

- OTCYTCTBUE MEXaHUYECKOTO HAIPSHKCHUS B Pe3yJIbTaTe HATSHXKEHUS KaOeeid;

- KaOeJbHbIE BBOJBI YCTAHOBJICHBI, 3aKpyUEHBI U YIUIOTHEHBI HaJJIeKalIuM olpa-
30M;

- YCTaHOBJIEHA U IJIOTHO 3aKpy4eHa KpblIIllIKa Kopiyca nmpuoopa.
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6. HAUAJIbBHASI HACTPOMKA YU BBOJ B DKCILTYATAIIUIO

Hacrtpoiika npubopa mepea BBOJAOM B IKCIUTyaTAIlMIO MOXKET BBIMOJHITHCS Clie-
TYIOIIAM 00pa3oMm:

1) npu momonmu I1K ¢ ucnonws3zoBanuem uaTepdeiica RS-485 (mporokosr oOMeHa
Modbus RTU, mompoOnee omnmcanue mpoTokona cM. «I[Ipotokon oOmeHa
ypoBHeMepoB YJIM») u koHburypanuonHon yrunutel ulmcfg;

2) npu nomonu [1K ¢ ucnonp3oBanuem unrepderica HART;

3) mpu oMo cmaptdoHa o kanary Bluetooth.

6.1 YcraHoBKa agpeca ypoBHeMepa.

B cooTBeTcTBHM € IPUMEHSIEMBIM ITPOTOKOJIOM OOMEHA KaXXJA0My YPOBHEMEPY NpU-
cBamBaeTcs yHUKanbHbI Modbus aapec - uncino ot 1 mo 255. Anpec 3agaéres B
JBOMYHOM HMCUHCIEHUU NPHU noMouu 8-mu paspsaHoro DIP-nepeximrouarens, pac-
MIOJIOKEHHOIO B JaTYMKE HAIIPOTUB HAJANMUCH HA IWIBANKE «AJpec nJaTduka». AJ-
pec moiiydaeTcsi Kak cyMMa LHHU(p, YKa3aHHBIX Ha IIWIbIUKE, HAPOTUB B3BE/ICH-
HBIX B €IMHULLY CTETIEHU Pa3ps10B NEPEKITIOYATENS.

o WWWW o

M\—CD--:I'(\I\—

Puc. 6.1. IlepexitouaTens ajgpeca B OJ0KEHUHN BCE HYIU

g Tl UHUWHUH\ il

5t

I  |oFF

o)
ﬁﬁ%@mqmr SETNL 0t Vot~ N$m O <+ N —

1 3 69 111

Puc. 6.2. [Tpumepsbl yCTAaHOBKHU Pa3IMdHbIX aJIPECOB

! Kpome momudukarmu YJIM-31A1-HF-LC
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Korna Bce mepekmouatenn ctosaT B nojoxenuu «OFF» (puc.6.1), npudopy Oyaet
MPUCBOCH «HOMEp IO yMOJTYaHHWIO», YKa3aHHBIA B MPOTPAMMHOM OOECreYeHUH
ypoBHeMepa. M3MeHeHue aapeca npubopa npou3ouIET Mocie ero nepe3arpys3Ku.
UToOBbl U3MEHUTH apec ypoBHEMEpa, HEOOXOIUMO BBICTABUTH COOTBETCTBYIOIIEE
MIOJIOKEHHUE TIEPEKITIOYATENIeH, BEIKITIOUUTD, a 3aTEM BKIIFOUHUTH MPUOOP.

6.2 Iloakaouenne k IIK no unrepdeiicy RS-485.!

[Mudposoit untepdelic mpenocTapiIseT MOIb30BATENIO AOCTYI K MOKA3aHUSM ypPOB-
HEeMepa U J1aéT BO3MOXKHOCTb HACTPaMBaTh U JUArHOCTUPOBaATh ypoBHemep. Llud-
poBoii MHTEepdeiic ypoBHEMEpa peaii30BaH B BUJIC JIBYXIIPOBOJHOM, MOCEI0Ba-
tenbHON JuHMH RS-485. IIporokon oomena manubiMu Modbus RTU. Onucanue
npotokoiia cM. «IIporokos odmeHa ypoBHemepoB YJIM». [IpeumyriiecTBa UCIONb-
30BaHusg RS-485 cocTosT B mpocToTe mocTpoeHuss HHGOPMAIIMOHHON CETH; B BO3-
MO>XHOCTH TIepeIaBaTh MO OJTHOM JTMHUU MOKa3aHUs JIECATKOB MPUOOPOB, Oe3 moTe-
pY TOYHOCTH, HA PACCTOSHUE JIO HECKOJIBKUX KHUJIOMETPOB; B BOBMOXHOCTH KOH(U-
TYpUpOBaTh YpOBHEMEpP C pabodero Mecra, Wi WHTErPUPOBATH €r0 B CHUCTEMY
MIPOMBIIICHHOW aBTOMATUKU noj ynpasieHueM [IJIK (mporpammupyeMoro joru-
gyeckoro KoHtposuiepa, PLC).

JIist monKIroYeHus: ypoBHeMepa K TuHUU RS-485 Ha ero kjieMMHOM KOJIOJIKE BbIBE-
JeHBI KIIeMMBbI «A» 1 «By». Kaxapiii ypoBHeMep umeeT yHUKaIbHBIH Modbus aapec.
Anpec BbicTaBisieTcs 8-Mu paspsiaHbiM DIP mepexmtouatenem, win onpeaensiercs
BHYTpEHHEH nporpaMMmoi nmpubdopa, eciiu BoicTasieH 0-if agpec.

s moAkIIIoueHus ypoBHEMEpa K KOMIBIOTEpY MO Hu(poBoMy HHTEpdency uc-
noyIb3yroT npeodpaszoBarens USB/RS-485. Knemma «A» mpubopa moakrogaeTcs: K
KIIEMMeE «+», Kinemma «B» - k «—».

! Kpome momudukarmu YJIM-31A1-HF-F-LC
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Puc. 6.3 Iloaxntouenue ypoBHeMepa ¢ Ucnoiab3oBannem RS-485

HeobxomumMo nmpumeHsATh mpeoOpa3oBaTeNid ¢ aBTOMAaTHISCKUM OIpeIeNicHUeM Ha-
npasiieHus nepeaadn. CTaHIapTHBIX YCTPOWCTB TAHHOTO THUIA MPEICTaBICHO MHO-
KECTBO, M3 Hambojee Immpoko pacrpoctpaHeHHbIX: MOXA cepun 1100 (uPort-
11501, uPort-1130), ADAM-4561, ICP DAS cepuu I-7561. B HekoTopbix nmpeodpa-
30BaTeIsAX TpeOyeTcs mepes HadalioM paboThl YCTaHOBUTH MapaMeTphl OOMeHa
JTaHHBIMU. B 3TOM citydae He00X0IUMMO YCTaHOBUTB: CKOPOCTh nepeaauu - 9600 out
B CEKyHAy, 4éTHOCTh — EVen, konmdecTBO OMTOB JaHHBIX — 8, KOJIMYECTBO CTOII-
ouToB- 1 nm 2.

Ilocne nooknrouenus npeobpasosamensn unmepgetica k USB, npu neobxooumocmu,
ycmanosume opatigep ycempoticmea. Ilpasoti knHonkot wénknume no Apaviky «Moii
KoMnblomep», 8 KOHmMeKCmHoM MeHio evlbepeme «Ceolicmeay. B omkpuleuemcs
oxne «Ceolicmea cucmemvly, Ha 6xknaoke «ODbopydoaruey, Hax3CMume KHONK)
«ducnemuep ycmpoticmey (nopsiook oeticmesuti o Win XP). B cnucke o6opyoosa-
Hus, packpotime pazoen «Ilopmer COM u LPTy». Hatioume COM-nopm coomeem-
CMeYIowuLl NOOKIIOYEHHOMY YCMPOUCMBY, OBOUHbIM WEIYKOM OMKpOUme OKHO
«Ceoticmeay, 6blOpanHo20 nopma u ybeoumech, YUMo YCMpOUcCmeo pabdbomaem
HOPMAJIbHO.

Nudopmanmonnas nuaus RS485 npoBoautcst kabeneM Tuma «BUTas mapay» C BOJI-
HOBBIM comnpoTuBiieHreM 120 OM. BHemHss uzosnsius kadens JobkHa 00eCTIeYUTh
JOCTATOYHYI0 MEXAHUYECKYIO U AJIEKTPUUECKYIO TPOYHOCTD JUJISI TEXHOJIOTMYECKHUX
U KJIMMaTUYECKUX yCJIOBUM 3akazunka. OOmas AJuHa JIMHUKA MOXKET JIOCTUTaTh He-
CKOJIBKUX KAJIOMETPOB.
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USB/| R, 120 OM

Puc. 6.4 Kimaccuuecknii cmoco6 npoxknaaku auaun RS-485

CxeMa KJIaccu4ecKoro croco0a mpoKJIagKy JIWHUH, COOTBETCTBYIOIAS OOIIMM Tpe-
OoBanmsM cTtaHmapta RS-485, paccumTaHHOTO Ha BBICOKOCKOPOCTHYIO TIEpenady
JAHHBIX B YCJIOBHSX MPOMBIIIICHHBIX OMEX n300paxkeHa Ha puc. 6.4. Ilpu G6oib-
IO MPOTSXKEHHOCTH JIMHUU PEKOMEHIYETCSl Ha KOHLIAX JIMHUU MEXAY MPOBOAaAMHU
«A» n «B» ycranaBnuBath cornacyromue pesuctopsl 120 Om. [Ins 3T0r0 B ypoB-
HEMEpPE UMEETCS MEPEKIIoYaTesb, MOAKIIOYAIOIIMNA JaHHBIM PE3UCTOp K JIMHUU, Ha
IIWIbAUKE OH UMeeT o0o3HaueHue Ras . Heo0xoaumo yuuThIBaTh, 4TO B HEKOTO-
pBIX npeodpazoBaTenax uHTepdeiica JaHHBIA PE3UCTOP TAKKE YCTAHOBIIEH BHYTPHU.
[Ipu npotspkeHHOCTH JMHUU Oojiee 800 M MM KOJIMYECTBE YCTPOMCTB Ha JIMHUHU
Oonee 32 mMITyK pEeKOMEHAYETCSl UCIOJB30BaTh CTaHAApPTHBIC penuTepnl ans RS-
485, narmpumep ADAM-4510.

K ungopmayuonnoii aunuu yposnemepa ne ciedyem noOKIOUAmMbd YCMPOUCMEA C
npomoxkoaom oomena oannvimu omauynoiv om Modbus RTU.

Ha oonoti ungopmayuonnoii 1iunuu He 00NHCHO OLIMb YPOBHEMEPOB C 0OUHAKOBYI-
mu Modbus adpecamu.

N 1

Puc. 6.5 Cnoco6 npoxnaaku muann RS-485 «3Be3na»
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Hessbicokas ckopocth nepenaun 9600 Out/c, ucnosib3yemas B ypoBHEMEpPE, M03BO-
JseT 00€CleUnTh XOPOUIYI0 MOMEXO03aIMUIIEHHOCTh JIMHUM CBSI3M W NPHUMEHSTh
pa3inyHble BapHAHTHI MPOKIAIKK Kabened, B TOM 4YHCIE U Coco0 Ha3bIBaeMbIN
“3pe3na” puc. 6.5. [Tonbp3oBaTenh BEIOMpPAET MOAXOAAIINNA €My BapuaHT U3 coobpa-
KEHHUI y100CTBa MPOKIaIKU Kabenel 1 MUHUMH3AUU UX JIUHHBL. [Ipu moctpoe-
HUM JIMHUW TaKoro THUIa OOBIYHO YCTAHOBKA COTJIACYIOUIMX PE3UCTOPOB HE TpeOy-
eTcsl.

Ha npoTspkeHHBIX U pa3BETBICHHBIX JTUHUSX MOTYT BO3HUKATh HEMHOTOYHMCIICHHBIE
OIIUOKK CBSI3M. DTH OLIMOKMU CBSI3M HE MPHUBOIAT K IMOJTYUYEHUIO HEIOCTOBEPHBIX
JAaHHBIX 00 YpOBHE, T.K. IpoToKos oomMeHa Modbus, ncnosnas3yemslili B ypoBHEMEpE
COJIEPKUT pPACUYET KOHTPOJIbHBIX CYMM, MO3BOJISIOLIMN ONPEAEIUTh HEIOCTOBEP-
HOCTb MOKa3aHui. Takue JaHHble OyAyT UTHOPUPOBATHCSI.

6.3. HacTpoiika ocHOBHBIX apaMeTpoB ypoBHeMmepa nocpeacrsom IIK mo RS-
485."

Munumanbabie TpeboBanms k [1K: Pentium 11, 256 MBb O3V, morutopom 800x600,
USB mwim COM-noptom, OC Windows e Huxe Bepcuu 95.

Jns wHactpoliku ypoBHeMepoB mpumenserca mnporpamma «KOHDOUI'YPATOP
(ULMCFG).

IIporpamma no3BoJIsieT:

- TIOJIy9aTh U U3MEHSATh OCHOBHBIE HACTPONKH YPOBHEMEPOB (J1ajiee TaTYUKOB);

- IMarHOCTUPOBATh PabOTy YpOBHEMEDA;

- 3arpy’kaTh B ypoBHEMEp KOHUTYpaIuio u3 ¢aiia;

- 3aITUCHIBATh Ha IUCK M MPOCMATPUBATh OTIa0uHyI0 nH(popmaruio (hoTorpadun
CHUTHAJIOB);

- OOHOBJISITH MPOTPAMMy YPOBHEMEPA,;

- MMOJIYYUTh JOCTYI K PETUCTPaM ypOBHEMeEpa.

[Iporpamma He Tpebyet uHCTAIUISALIMHA, TpocTo ckonupyiTe daitn ULMCFG.EXE B
MpeBApUTEILHO CO3JaHHYIO MAaIKy Ha KECTKOM JIMCKE.

[TonpoGHOE omucaHue mporpammsbl MpuBeAeHO B nokymente «Koudwuryparop. Py-
KOBOJICTBO TOJIb30Batens». Hinke mpeacTaBieHbl MOMEHTHI, HEOOXOUMbIE JIJIS Ha-
YaJgbHON HACTPOITku mpudopa.

! Kpome momudukarmu YJIM-31A1-HF-LC
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i
OnupK - Cnpaeka
KoHgpurypauusa |,[luarHO0TMKa| PoTorpagpum | qJJ'IElIJb| MoHuTOop ||6 OK | Mownck
rIManasoH UeMepeHus: Fervctpe:
MKHHMENEHDE OTOEpEKEEMOE PACCTOAHME! IEEID M Anpec 3HaueHue
MIHWUMENEHOE W3MepAeMOe paccToaHKe: 267MH. (3koad.) Hrenue: I I
MakcHHansHoe oToBpEKEEMOE PECCTOAHME: |?952 M |53 kO3, 3anuce: I I
rHacTpofika epxona 4-20mA; rOGpagoTka CHrHana:
He yuMTEESTE CHIHAME C @MAAMTYO0MA MEHEWE: |5IJ
Ha ekixon 4-20 M4 ERIB0OMTCA: I‘:lpDBEHb vI
AMAAMTYAHEA KPMTERMEA KAYeCTES CHIHANS: |D
(0 - NpPWMEHATE 2EE00CKYH HECTROMKY KpWTERKWA 82
BeicoTa yeTaHOBKK ARTUMKE: IBDDD P
Bpema onpeneneHWa CTaGHNEHOro CUrHana (c): |EIJ
4MA COOTEETCTEYET YROEHH: ID MM

Bpema yctaHoENEHMS NokazaHHA (C): |15—
[MOCTOAHHEA EREMEHM)

20rMA COOTEETCTEYET YPOEHHK: IBEIEID MM
ST SR Huametp Tpysel (x10mMr) (0 - 522 TpYSH): |D

YcTaHOBOYHLE HACTPOHKM |ABapuﬁHue TOKOEHE CMFHAanu | Pene |

frnzearch. okclick ;l
end frmzearch btzearchclick

Otkpemue COM-nopra M2 1 HCMEWHD

MD=E 04.06.2012 1:17:30

3anucate Otkprmue COM-nopra Ne 1 YCNEWHO J

[MpouuTare

MND=6 04.06.2012 1:17:31

04.06.2012 1:17:32 KoHpurypauma npourtada MO =6
CoxpaHuThe BO ¢ewsb

Puc. 6.6 I'maBHOe oxHO nporpammbl Konduryparop

[Topsinok nmoAkIrOUEeHUs: ypoBHEMeEpa:
1. B rnaBHoM meHwoo [Onuuu] ykazare Homep COM-niopTa, kK KOTOpOMY IO/~
KJIro4ueH npeodpaszoparens USB/RS-485
[Onuu |>[COM mnopT] — mo3BojsieT Mojib30BaTeNo BbiOpaTh mopt COMI-
COM20, k KOTOpOMY MOJKJIKYEHA CETh YpOBHEMEPOB. 110 ymomyaHuio BBI-
Opan nynkt AUTO s aBTromatraeckoro nepedopa COM nopTos.

2. HemocpencTBeHHO TOIKITIOYCHUE K YPOBHEMEPY MOKHO BBHITIOJHHUTH JABYMS
cnocod0amu:

1) BBectu B mosie ModBuUS azmpeca ero yHUKajabHBIH HOMEpP W HaKaTh KHOIKY
«OK».

IBE 0] 4 Mounck

Puc. 6.7 ITpumep noAKIIOUEHHS K YPOBHEMEDPY C aapecom 62

2) HaxaTHe KHOMKH «[1onck» BKIIFOUYAET aBTOMATUYCCKHI OMPOC YPOBHEMEPOB,
reHepupys azapeca ¢ 1-ro no ykaszansoro B noiie «Mckars 10 Modbus Noy. Ha akpa-
HE BBICBEUMBAETCA OKHO, M300pak€éHHOEe Ha puc.6.8. [Iporpamma nobaBiser Haii-
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JeHHBIE TPUOOPHI B crircok. [locie ompoca Bcex ModBus HomepoB (eciii He CTOUT
bnaxok «HenpepbIBHBIN 0NPOC») TOUCK Mpekpamaercs. UToObl MOAKIIOYUTHECS K
OJTHOMY M3 HaWJIEHHBIX YPOBHEMEPOB Ul JalbHEWIIeH paboThl, BHIOEpUTE €T0 B
cnucke 1 Haxmute kiauiry «kENTER» wnn kaonky - «OK».

ModBus Iv
. 23 14:16:25
Cron
OTHMeHa
Mckate no ModBusNe: 40
MoneTeu noaknwyedds |1 OK
HenpepueHwii onpoc [

Puc. 6.8 ITone moucka mpubopa

[TapameTpsl ypoBHEMEPOB MeEpel MOCTABKONH KOHPUTYPUPYIOTCS HA OCHOBE JlaH-
HBIX, YKA3aHHBIX 3aKa34MKOM B OIPOCHOM JIMCTE, PAa3MEIIEHHOM Ha cauTe
www.limaco.ru. Hactpoliku XpaHsTCsS B SHEProHE3aBUCUMOM MaMATH aatduka. [Tpu
MEPBUYHOM HACTPOIKE 0OOPYIOBaHUS 3TU HACTPOMKHA HEOOXOAMMO MPOBEPUTH U
npyu HeOOXOIUMOCTH U3MEHUTb.

«/lnana3oH U3MEpPEeHus» - ONpPEEISICT JUAMa30H H3MEPSIEMOT0 M 0TOOPaKaeMoro
pacCTOSsIHHSI.

HuanazoH WErMepeHms:
bLHMMAaNEHDE OTOEPEKEEMOE DACCTOAHME! IEIIIIII M
bHKManEHDE WeMepsemoe paccToadke = 301 M. (N0=3 koad.)

bEKcHManEHOE OTOBPEKEEMOE PACCT OAHME: |1 054 M

Puc. 6.9 Hacrpoiika nuanazoHa usmepeHus
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«MuHNMAaJIbHOE 0TOOpaxkaemMoe paccToOsiHMe» — NpUOOp HE BBIAAET MOKAa3aHMS
HUKE OTOTO 3HAYCHHs. Y CTAaHABIMBAETCS B 00JACTH CTAOMIBHBIX m3MepeHuit. [1o
YMOJIYaHUIO CTABUTCS Ha TpaHuLe «MEPTBOM 30HBD (600 MM), YTO ONTUMATIBHO JUJIS
OonpiMHCTBA NpuMeHeHui. [Ipn HeoOX0IMMOCTH M3MEpPEHUs] MEHBIIUX PaccTos-
HuH, no cornacoBanuo ¢ AO «JIMMAKO», 3T0oT napameTp MOXHO yMEHBUIUTH.
['maBHOE, YTOOKI €ro 3HAYEHUE OCTABAIOCH B 00JIACTH CTAOMIBHBIX U3MEPEHHM, YTO
omnucaHo B 4.5.

[Tocne BBOJa 3HaUEHUS 3TOTO MapameTpa HaxxMuTe «Enter», aBTomatuuecku OyaeT
paccuntaHo « MUHUMAJIbLHOE M3MepsieMoe paccTosiHUe» (CIeAyrolas CTpoKa Ha
HaHENM) - 3TO JieBas (OJNMKHSIS) TpaHulla 30HbI oucka oTpaxk€HHoro curxaia (NO —
HOMED CHEKTPAIbHOr0 KO3 PUIMeHTa, HaYMHasi ¢ KOTOPOrO YPOBHEMEDP OMpees-
€T MOJIC3HBIN CUTHA).

«MakcuMalibHOEe 0TOOpakaeMoe PACCTOSIHUME» - BEpXHsAS IpaHUlla JHana3zoHa
paboTtel npubopa. OOBIYHO BBHIOMPAETCS PaBHBIM BBICOTE YCTAaHOBKH YpOBHEMeEpA.
ITo3BoJIsIeT yCTpaHUTh BIIMSHUE, MOSIBISIOMIETOCS B HEKOTOPBIX CIIy4asiX, CUTHAJIa
oT nHa pe3epByapa. Ilocne BBoga 3HaueHust Haxxmute «Entery, Oyner paccuntana
npaBasi TpaHUIa 30Hbl HEUYBCTBUTEIBHOCTH (NMaxX — HoOMep CHeKTpaIbHOTO KO3(d-
duienTa, 70 KOTOPOro (BKIOYUTEIHHO) MPUOOP OYyJET MCKATh M aHAIM3UPOBATH
curnan). [locne pacuéra Nmax B mose nosiBUTCS OKOHYATEIbHOE 3HAUEHUE MaKCH-
MaJIbHOTO 0TOOpakaeMOIo PacCTOSTHUS B MUJIUMETpaXx.

«HacTpoiikn TOkOBOro BbIXOAa 4-20MA» - koH(purypupyer Bbixon 4-20MA
ypOBHEMEpa

—HacTtpoiika ebixona 4-20MA;

Ha etixon 4-20 M4 BERIEQOMTCR: I‘:IpDBEHb j

BricoTa ycTaHOBKM OaTUMKS. |155IJIJ P
4MA COOTERTCTEYET YROBHH |5IIIIII MM

elMA COOTEETCTEURT YOOEHH, |1 000 para

Puc. 6.10 Hactpoiika Beixoma 4-20 MA

«Ha BbIx0]1 4-20 MA BBIBOTUTCSI» BBIOCPHUTE, YEMY JOJDKEH COOTBETCTBOBATH TO-
KOBBI! CUTHAJI YPOBHIO TIPOJIYKTa B pE3epByape HIIM PACCTOSIHUIO JI0 MPOAYKTa (CM.
puc. 3.6).

«BbICOTA YCTAHOBKH JaTYUKA» YKXKHUTE B MUIUIAMeTpax paccrosuue (H) ot yc-
TAHOBOYHOTO (hJTaHIla JaT4YMKa 0 JHA pe3epByapa. 3Hadenne H ucnonbsyercs mis
BBIUKCJICHHSI YPOBHS 3aIlOJIHEHHUS pe3epByapa (cM. puc. 3.6).
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Tok «4 MA COOTBETCTBYeT YPOBHIO (PACCTOSHHMIO)», MM. 3aJa€T COOTBETCTBUE
MUHHUMAJIBHOTO TOKa 4 MA U ypOBHS MPOJYKTa B pe3epByape (pacCTOSAHUS 10 MPO-
TYKTAa).

Tok «20 MA €OOTBETCTBYET YPOBHIO (PACCTOSIHHIO)», MM. 3aJa€T COOTBETCTBUE
MakKcUMalbHOro ToKa 20 MA M ypOBHS IpPOAYKTa B pe3epByape (pacCTOosHUA 10

IPOJIYKTA).
O0padoTka curHaJia — napameTpupoBaHue npudopa moJ| yCIOBHs U3MEPEHUSI.

DEpafoTka cMrHana:

He yuuTHEATE CHMrHAMR CaMNAMTYO0E MeHbwWe: |25

1

AMAAMTYAHER KOWMTEQKMEA KBYECTEE CHIHana:
(0 - NpKHMEHATE ZAE0ACKYH HABCTPORKY KpMTEpMA D 1)

Bpera onpenseneHKMa cTaduneHoro curHana (c): |b

Bpema yctaHoBneHKA NokazaHKA (C);
(MOCTOAHHAA BpEMEHIA)

ik

Huarmetp Tpytel (xX10me) (0 - G232 TpYGR):

Puc. 6.11 Hactpoiika mapaMmeTpoB 00pabOTKH cUTHaja

«He y4yMTBIBATH CHUIHAJIBI AMIUIMTYAON MEHbILIE» - MUHUMAJIBHOE IIOPOTOBOE
3HaYCHHE aMIUTUTYbl CUTHAJIA, KOTOPOE MOXET OBITh MIPUHSITO K pacuery.
CAMIUTMTYAHBIA KPUTEPUH Ka4yecTBa CMIHAJIA» - UCIOJIB3YETCS IPU CAMOJHAT-
HOCTHKE NMPUOOpa M0 aMIUTUTY/ 1€ OTPaKEHHOTO CUTHANA, B KAUYECTBE KPUTEPHSI.
«Bpems onpenesieHusi CTa0WJIBLHOIO CUTHAJIA» - BpeMs AeMII(UPOBAHUS PEIKUX
CKauKOB Noka3zaHuil. [Ipu pe3koM U 3HAYUTEIBHOM M3MEHEHHH PACCTOSIHUS 1O OT-
paxarolei MmoBepXHOCTH MPHOOP BHIAACT HOBOE 3HAUYEHHME PACCTOSHHS HE paHee,
YyeM uepe3 ykazaHHoe Bpems. Hexenanue nprubopa MrHOBEHHO pearupoBaTh HA U3-
MEHEHHUE PAaCCTOSHUS B YCTAHOBUBILIEMCS PEKUME — 3TO HOPMAJIBHOE SABJIECHUE, TAK
KaK B peajbHOM pe3epByape YpOBEHb NPOAYKTa HE MEHSAETCs ckaukooOpasHo. Ta-
KO€ MOBEJIEHUE — CIIEJICTBUE PAa0OThl alrOpuT™Ma YCTpaHEHUs! BIUSHUS HECTAaOWUIIb-
HOCTH MOBEPXHOCTH MPOAYKTA Ha MTOKa3aHUs npudopa.

«BpeMsl YCTAaHOBJICHHUS IMOKA3aHMU» — ITApaMETP, KOTOPBINA ONpEAEseT TUHAMU-
YEeCKUE XapaKTEpPUCTUKH MNpuOOopa, yCTaHABIMBAECTCS B 3aBUCUMOCTH OT MaKCH-
MaJIbHOW CKOPOCTH U3MEHEHUS YPOBHS B pe3epByape.

Ypesmeproe ymenvuienue napamempa Bpemsa ycmanosnenus nokazanuil yayduiaem
OuHAMUYecKue Xapakmepucmuky, OOHAKO Yeeauuueaem pazopoc NOKA3AHUU U
yxyouwiaem pabomy ypogHemepa npu HAIU4UuY 60JIHEeHUll Ha NOBEPXHOCMU NPOOYKMA
8 pezepgyape, Hanpumep npu KUneHuu npooykma uiu 3azpy3Kax npooyKkma ceepxy

pesepsyap.
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«/Ilmamerp TpyOBD» - HaCTpOIKa, MPUMEHsEMAas i1 APYrOoro TUIIA YPOBHEMEPOB
cepun YJIM, npu u3mMepeHud ypoBHsI IMPOAYKTa B HaIpaBisdwoleld Tpyoe (He my-
TaTh C YCTAHOBKOMW Ha nmarpy0ok). Heo0xoaumMo ykazath BHYTPEHHUN THAMETP TPY-
Obl B JecAThix nossix Mujummmetpa (st 200 mm tpyost «2000»). Bo Bcex ocrans-
HBIX ClTydasix (B T.4. YCTAaHOBKAa Ha MaTpyOOK) 3HaYEHHE 3TOTO MOJIA JOJHKHO OBITH
paBHoO 0.

Jpyrue nmapaMeTpbl HACTpaUBAIOTCSA B Cllydyae HEOOXOAMMOCTH B COOTBETCTBHU C
PEKOMEHIallMsIMU TTPOU3BOJUTENS HA OCHOBE MPEJOCTABICHHONW TUArHOCTHUECKON
uHpopmaruu cM. pazaen 7.

[TonpobHOE onucanne cnoco0OB U3MEHEHUS IPYTUX MapaMEeTPOB AAHO B ONMUCAHUU
nporpamMmbl «KoHpUTYpaTop — pyKOBOJICTBO MOJIH30BATEIIS.

6.4 ToxkoBblii BbIx01 4-20MA. HacTpoiika aBapuiilHbIX CUTHAJIOB.

YpoBHEMEP MMEET aKTHUBHBIA TOKOBBIA BbIXOJA 4-20MA 111 NMOAKIIOYEHUS CTaH-
JApPTHBIX IIPUEMHUKOB.

4...20 MA

Puc.6.12 Cxema BKIIFOUEHHUS TOKOBOI'O BbIxo1a 4-20MA

B 3aBucuMocTu OT KOHPUTYpallMi Ha HErO0 MOTYT BBIBOJAUTHCS MOKA3aHUsS YPOBHS
MPOJIYKTa B pe3epByape, pacCTOSHUS 10 TTOBEPXHOCTH MPOAYKTa, WIIM aBapUHHBIC
TOKOBBIE CUTHAJIBI 3MA, 4MA uimm 21MA.

[Ipumep okHa HACTPONKU aBapUITHBIX CUTHAJIOB MpUBEAEH Ha puc.6.13. B mpaoit
YacTH MaHeNd CIHCOK KOHTPOJIMPYEMBIX MapaMeTpoB, Mepe KaxAbIM MapaMeTpoM
CTOWT HOMEpP ero OWra B CTaTyCHOM peructpe. bonee moapoOHas wHpOpMAILUs O
CTaTyCHOM pEerucTpe NnpuBeeHa B pasaene 7.
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B neBoit yacT okHa pacnosoxeHsl 4 cTonbna no 16 (GuaxkoBbIX NepekIrovaTene,
oOpa3yromue Macku Juist GOPMUPOBAHUS CTATYCHOTO PETUCTPA U aBapUMHBIX TOKO-
BbIX CHUTHAJIOB. YCTaHOBKa (pJiakKka B3BOAMT B €IUHUILY COOTBETCTBYIOLIUN OUT
MacK{ — IIOMEUEHHBIN MapameTp OyJeT YUTEH, cHATHE (praxkka oOHyJseT (MacKu-
pyer) 6uT. 3aMacKUpPOBAHHbBIE MTAPAMETPhI HE UCIIONB3YIOTCS B (DOPMHUPOBAHUU CTa-
Tyca U3MEpPEHUS WM aBapUIHOTO TOKOBOT'O CUTHAJIA.

Tokosvle cucnanvl umerom npuopumem NOKA3AHUU ABAPUUHBLIX cucHanos: 21mA,
3mA, 4mA. Ilpu nosenenuu 1106020 ABAPUIHOO CUCHALA, NOKA3AHUS YPOBHsA (pac-
CMOSIHUSL) HA MOKOBbIl 8bIXO0 He 8blBOOAMCA. IMO HAOO Yuumvleamsv NpU Ha-
CMpOliKe MOKOBbIX CUSHATLOS8.

:E AES)

Kongurypaums | Muarnoctuka | Potorpaguu | PNEIL | MoHWTOp | OK ‘ Mowuck

Macku CTATYCHOIo pervcrpa v ﬁBﬁpHﬁHHX TOKODBBX CHTrHanoge:

Macka 51 mA  3MA 4mA

craryca
v J_| & [ 0: HeycraHOEBMEBWMWACA peXHH
v v || [~ 1: HewcnpaBHOCTb HZMEPWUTENR
v | || [~ 2: Mana aMmnauTyaa oTpaxeHHoro curHana
v | | | [ 3: OTcyrcTeMe KpATKOEPEMEHHOW CTA6MALHOCTH
v | | | | [ 4: OTcyTcTBWe AONrOBpEMEeHHON CTA6GMALHOCTH
v j | || [~ 5. OrvecyrcrBye o6uWei cTabWNLHOCTH NOKA3aHWR
v | || [~ b: OTKNOHEHHE AAGTUYMKA OT BEPTHKAALHOH OCH
v | | | [ 7. HepocratoyHoe HaANpAaXeHHe NUTaHWA
v j | || [ 8: HepocroeepHoe H3MepeHWe TEMNEpPATYPH
v j | || " 9: HepocroBepHoe W3MEpEHWE OTKAOHEHWA 0T BEPTUKAnNH
v | v [ 10: Temneparypa B AATUYMKE Za NpeaenaMd AHanazoHa
v | | | [ 11: lNloTepa curHana
v | | | | [
v | | [
v || & [
v | | || ||

65535 2 1024

YcraHoBOUYHEE HACTPORKK ABapUAHLE TOKOBHE CMrHanu |Pene J

201020015 11:24:21 VER.B.062

F.omaHaHaA cTpoka ebulmcfghulimefg exse
Taryuk, He NogkaoYeH
JaTuME HE NOAKAYEH

Puc. 6.13 HacTpoiika aBapuifHbIX TOKOBBIX CUTHAJIOB

Jlna mpumepa Ha puc. 6.13 ykazaHo, 4TO Ha TOKOBOM BBIXOJI€ BBIBOJUTCS:
- 21MA npu BHYTpEHHEN AUArHOCTUKH U3MEPUTENBHON YacTH;

- 3 MA 1IpH NPEBBILIEHUU TEMIIEPATYPBI BHYTPH YPOBHEMEPA.
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6.5 HacTpoiika peJieiiHbIX CHIHAIOB

YpoBHEMEDP UMEET BE HOPMAJIbHO-PA30MKHYTHIX I'PYNIBI PEJIECHHBIX KOHTAKTOB.
Bxnanka nporpammsl «KoHpurypaTtop» mo3BoJisieT YCTaHOBUTb KPUTEPUU 3aMbl-
KaHUs pelie. B 3aBUCMMOCTH OT NTOKAa3aHUK ypOBHEMEPA U 3HAUYCHUS CTaTyca U3Me-
penus GopMupyeTcs ABa pesieHbIX CUTHAA.

~lcix

OnuKK - Cnpagka

KoH@urypaumsa |,[|,I-"IE[FHOCTHKEI | PoTorpaguu | PIEUbL | MoHuTOp ||6 0K | Mouck |
—Pene:
YpoeeHe 1 YpoeeHb 2 I'ucTepesuc SRR
IF |?|]|]|] |1|1 1 2 - KaHafK pene
—Kanan pene 1:—— [ KaHan pene 2: lv [v 0 Heycranosusumics pexum
[¥ ¥ 1: HeMcnpaBHOCTb HSHEPHTEAA
E:l BK"”“"_-I'-_"“H 1 I_i' BK"D“"_-I'-_"“H PP ¥ v 2: Mana aMnauTyna oTpaxEHHOro CMrHana
caoeue 1. =P cnosue 1 =p- [ [~ 3 Orcyrcrede KpaTEOBPEMEHHOA CTAGHALHOCTH
[~ Brmownrs o stenus ¥ [~ 4 OTcyrcTeHe A0AroBPEMEHHOA CTAGHABHOCTH
& H <= 500 " H<= 500 v [T 5 OvcyrcTeue o6med cTabMNbHOCTH NOKa3aHWA
C H> & H> [¢ v B6: OTEAOHEHHE AATYMEA OT BEPTHKANLHOA OCH
[Hcnoewe 2: "Hp 2" || (Yeaoske 2 "Hp.2" || [ ¥ 7: Hegocrarounoe HanpaXeHHe NMTaHMA
V¥ Brmowdth W Brawuuth [¥ [T 8 HenocToeepHoe HSMEPEHHE TEMNEPATYPH
& Ho>= 7000 " H>»= 7000 ¥ [T 9 HenocToBEpHOE WSMEPEHHE DTEADHEHHA OT BEPTHEAMN
i H< " H< [# [v 10: Temneparypa B AATYHKE 33 NPEAEA3AMH AHANA30HA
T H = HIH “H = MNH [¥ ¥ 11: [Morepa curHana
rYenoeue 3: "Craryc™ | || Yenosue 3: "Crarye”™ N
[~ BrmouuTs [v Brmouwuts |
C =0 & <0 @ =0 <0 N
C W & WA W MK rr

YcraHOBOYHBE HACTPOAKK | ABAPMAHLE TOKDBHE CMrHans Pene

n W 1093=7000 //L_rel ]
(I LIUETTS \w1094=31 //RICE0

W 1095=491 //RICkg]

W 1096=4095 //RIM sk

Janucarte WDE7=3271 A/RIM ek
W1093=10 //RIGist
K.OHPMrypaumHa sanmcaqa.
CoxpaHuTe BO hAEUL j

Puc. 6.14 HacTpoiika peneiiHbIX CUTHAJIOB

B neBoii BepxHeil yacTu BKIAAKH pHC. 6.14 pacroyiokeHbl TPH TEKCTOBBIX TMO-
75, B HUX (B MUJUIMMETpPAax) YKa3bIBaIOTCS 3HAYEHHUS ABYX MPEIEIbHBIX YpOBHEH
(paccrosinuit) u ructepe3uc. ['ucrepesuc HEOOXOUM NJisi YCTpAHEHUs HEHY>KHBIX
cpabateiBaHui (nmpedesra) pene. Hanpumep, rucrepesuc 10 MM o3Ha4aeT, 4Tto Ipu

! Kpome moaudukanmu YJIM-31A1-HE-LC
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JOCTUKEHUHU KOHTPOJIBHOTO YPOBHS, PEl€ 3aMKHETCSA, U PA30MKHETCS B TOM CIIy-
yae, Korja ypoBeHb BepHETCsS Ha 10 mm. Takum obpazom, pazdpoc nokazanuii B 10
MM B PaliOHE NPEAEIIBHOIO YPOBHS, BbI3BAaHHBIM BOJHEHHUEM IOBEPXHOCTH IPH 3a-
rpy3ke (0Trpy3kKe), He IPUBEIET K MHOTOKPATHOMY IEPEKITIOYEHHUIO PEIE.

Huxe B 1Be KOJOHKH PacIioyioKEHbI HAOOPHI MEepeKIovaTesei A HaCTpOHKU
yCIOBUI (POPMHUPOBAHUS PEJICHHBIX CUTHAJIOB, U1 KaXKIOro KaHaja CBOM Habop.
Bepxuuii ¢nakok BKIIOYAET COOTBETCTBYIONIMN KaHAN, TIOCIE YEeTrO CTaHOBSITCS
JNOCTYIIHBI TPU YCJIOBUS 3aMbIKaHUs pene. /[Ba BEpXHUX yCIOBHUS 3aal0T PEAKLMIO
pere Ha epBbIil U BTOpOU npefenbHbie ypoBHU. Ecin 3a7eiicTBOBaTh 00a ycioBus,
HY’KHO yKa3aTh JIOTUYECKYIO OTIEPALIMIO MEXKIYy HUMH, nipu «W», st cpabaTbiBaHUs
pene moTpedyeTcsl BBIMOJIHEHUE OJHOBPEMEHHO 00oux ycioBuid, npu «JIN», pene
3aMKHETCSI TP BBINOJIHEHUU JTFO00TO U3 HUX. TpeThe YCIOBHUE TMO3BOJISIET YUYECTh
cTaTyc U3MepeHus (C Mackoi) npu popMHUpOBaHUU peneitHoro curHana. [locne ero
BKJIFOUEHMS], YKAXKUTE, KOTJIa 3aMBIKaTh peJie (€Cu CTaTyC paBeH HYJIIO, HU OJIHA U3
CUTyallUl yYKa3aHHBIX B MAacCKe CTaTyca HE HAaCTylluja, €ClId HE PaBEeH, HACTyluia
OJlHa WJIK HECKOJIbKO). Macku craTyca A1 000MX KaHAJOB pelie PaclookKeHbl Ha
IaHEJIM CIIpaBa, X HACTPOMKA BBIITOIHAETCS TaKXKEe KaK HACTPOMKA MAaCOK aBapuii-
HBIX TOKOBBIX CUTHaJ0B. Eciin KpoMme cTaTyca u3MepeHHs BHIOpaHbl OJHO WM 00a
YCJIOBHUSA IO NPENEIBbHBIM YPOBHSAM, CTaTyCHBIM KPUTEPUH IMOIKIKOYAETCA K IIpe-
nenbHOMY uepe3 «W» / «MJIN» Takke Kak OMMCcaHO BBIIIE JUIsl IEPBOTO U BTOPOTO
NPEAETbHBIX YCIOBUU.

Hampumep, HacTpoiika, moka3anHas Ha puc 6.14, 3aneiicTByeT 00a pene u 3a1aéT
CIEYIOIINIA OPSIIOK UX cpabaTeiBanus. [lepBoe pene OyAeT 3aMbIKaThCs MPU yXO-
Jie mokazaHui 3a yrodoe u3 npenenbHbix 3HaueHud (H <500umu H >7000), 6e3
yuéra cratyca uaMepeHus. Bropoe pene, HanpoTuB, OyAeT 3aMKHYTO, KOTJla YpoO-
BEHb MPOAYKTAa HaXOAUTCSA B gomycTuMbIX mpenenax (H >500umm H <7000), u
npu 3tom 0,1,2,6,7,10,11-if OuThl cTatyca paBHBI HYJIO (TIOKa3aHUSI CTaOWJIbHBIC U
BaJIMJIHbIE, YCIIOBUS pabOTHl YPOBHEMEPA - HOPMaJIbHbBIE).
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6.6 Bluetooth

Yposaemepsl cepun YJIM-31-HF, YVIIM-31-HF-F, VJIM-31A1, YJIM-31A1-
HF, YJIIM-31A1-HF-F, YJIM-31A1-HF-F-LC ocHamatotcss MoaysaemM OecrpoBOj-
Horo mHTep(eiica bluetooth. [IpumeHenue maHHOTO CTaHmapTa CBS3M TO3BOJSET
CYUIECTBEHHO COKpPAaTUTh BpPEMsl, 3aTpaulBaeMoe€ MEPCOHAJIOM IMPEANPHUSATHS Ha
BBOJI HOBOTO 00OPYZOBAaHUS B HKCIUTyaTalllI0, CHU3UTh U3JEPKKU HA HACTPOUKY U
ONITUMH3ALNIO TEXHOJIOTUYECKUX MPOLECCOB CYIIECTBYIONIEI0 000PY10BaHUs, OCO-
OCHHO YCTaHOBJICHHOTO B TPYJIHOJOCTYITHBIX MECTaX, CHU3UTh 00bEM OMAacCHBIX pa-
00T, HEOOXOAMMBIX I TIONYYEHUsS! JAaHHBIX C MPHOOPOB HA TPOM3BOJCTBEHHBIX
wiomanax. JlaHHoe perieHne mo3BoJsIET MAKCHMAIFHO YIIPOCTUTH paboTy C YpOB-
HEMEepaMu U C MOMOIIbI0 YCTPOICTBa Ha 0a3e onepannoHHON cuctembl «Androidy
OCYIIIECTBUTH OTIEPATUBHYIO HACTPOUKY MPHOOpa, TPOMU3BECTU CHATUE HHPOPMAITIH
¥ BHECTH U3MEHEHHUS B )K€ CYIIECTBYIOIINE MPOU3BOICTBEHHBIE MTPOIIECCHI.

Komnanus «JIMMAKO» MOCTOSHHO COBEPIICHCTBYET MPOrpaMMHOE o0ecIie-
yeHue ypoBHeMepoB YJIM, ynydiaeT usMepuTesbHbIe BO3MOXXHOCTH HAIIEro 000-
PYIOBaHUA U aJanTUPYET €ro MoJi HOBBIE 3a/layd aBTOMATHU3WPOBAHHOTO KOHTPOJIS
u ydera B cucreMe npeanpustus. [Ipumenenue Bluetooth unTepdeiica mo3pomnsier
nepeaaBaTh Moka3zaHus ypoBHemepa Ha Android ycTpoiCcTBO, BBITIOJNHATH HACTPOM-
Ky U JUAarHOCTHKY CYIIECTBYIOIIET0 OOOPYIOBaHUs, YCTAaHABIMBATH OOHOBJICHUS
IporpaMmMHoOro odecrneuenus npuoopa. Hamm cnennanuctel BCeryia roToBbl IOMOYb
¢ KoH(urypamueil yposaemepoB YJIM 1noJ KOHKPETHYIO TEXHOJOTHYECKYIO 3aja-
4y, aJallTUPOBaB MIPOrpaMMHYIO 4acTh IPHUOOPOB JIs PA3IMYHBIX YCIOBUN pPaOOTHI.
[IporpammHuoe obecrieueHue i CMapT(MOHOB U TJIAHIIETOB MOKHO MOJYYHUTh, OT-
IIpaBuB 3anpoc B komnanuio «JIMMAKO».

7. AHO®OPMAIIUA O PABOTE ITPUBOPA.
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7.1 lmarnocTuka npudopa.

[Tporpammuoe obecnieuenue «Konduryparop» Ha Briaake «/Iuarnoctukay» puc.7.1
COZEPKUT B ce0e OCHOBHYIO MH(OpMaLUIo 0 paboTe qaTunka. BusyanbHo oHa pas-
JIeJIeHa Ha CeMb MaHeNel, B KOTOPBIX 0TOOpa)katoTCs MoKa3aTesld paboThl JaTYuKa.
BoNBIIMHCTBO CTPOK BBIBOAUTCSA YEPHBIM MIPU(PTOM; KPACHBIM BBIBOJSATCS MOKa3a-
TEJM, BBIXOJSIINE 34 JOMYCTUMbBIE KPUTEPUH WM PEKOMEHIOBAHHBIE COCTOSIHMUS;
CEpbIM BBIBOJSTCSI CTPOKH, 3allOJTHUTh KOTOpPbIE HEYeM, T.K. JaHHAs MOAU(PUKALIUS
JATYMKaA anmaparHO WIM MPOTrPpaMMHO HE MO3BOJSET KOHTPOJIMPOBATH COOTBETCT-
BYIOLIIMH apaMeTp.

@vl’lM koHdvrypaTop. ver.5.0 - |EI|1|
OnumKk  Cnpaeka
KoHgpurypauusa IlMarHoctuka | PoTorpagpuu | PJIENb | MoHuTOp " OK | Mownck
—Hartuuk: —TlokazaHua:
Jaeoackoii Homep: 1000 ModBus Nt23  [Mpowueka Nt 56 YpopeHb (H): 5247.9 MM
Pacctoanue (L) 27521 MM 3Mvn
Mg oprauus o paGoTe npuGopa: Buixoanoi Tok (I): 21.000 MA. .
AMNAMTYna oTpakeHHoro curHana: 1216 Mun 500 BxonHoi Tok:
TecTHpoBAHHE UZMEPHTENSN: 0 Makc.:h0 Jamukanue pene: 1 21
CTabHMNbHOCTL NOKa3aHUA: OtcyrcrByeTt ~Brixon 4-20MA:
Pexum: YcraHoOBHMEWHACA .
Lmin=600 HO=2000
HanpsaxeHHe NUTaHWa: 26.7B Mun:195B 20ma H=8000 [}
Termnepatypa nar4MkKa: 349 [-40.0 +50.0]
OTKNOHEHUWE OT BEPTHKANM X: -0.8
- —H= 5247.9
OTKNOHEHWE OT BEPTHKANM Y -0.5 +-1.0rpan. L= 27521
—Cratyc:
CTAT¥C 8 48 [00000000 001100007
Macka cmraana 21 mMa 2 [000000DO0 0ODDOOO10]
Macka cHrHama 3 Ma 1 [00000000 OODOODOD1]
Macka cmrHama 4 Ma 0 [00000000 OOO0O0OOOO] . i
i o ma H=
CTAT¥C ¢ MACKDH 8 48 [00000000 001100007 Lmax=7953
bur 0: HeycTaHOBMBUWIMACH pEXuM :
Bur 1: HeHCNpaBHOCTE M3MEPHTENA rCBa3L:
Bur 2: Mana aMnaMTyna oTpaxEHHOrD CHrHana O 6imeHb 1 aHHBIMU: 47
Bur 3: OTcYTCTBME KPaTkoBpPEMEHHOR CTAlMALHOCTH NOKasaHWR Owubku cBAsH: i a
Bur 4 DrcyrcTEHE AOArOBEPEMEHHOA CTAOMABHOCTH NOKASaHHA OwHGKH KOHTPOABHOA CYMMBLL 0
bur 5: Orcyrcrede oGwen cTalALHOCTH NOKA3aHHA ~OGopynoBaH1e:
bur 6: OTEAOHEHHE AATYHKA OT BEPTHEAAEHOA OCH (RO GEDECE e GETETTEE Ecrn
bur ? HeaocTarouyHoE HanpsXeHWe MUTaHHA [T e oot ) Ecre
bur 8: HepocToEEpHOE USMEDEHME TEMNEPATYPH K.OHTDOAL YrA0E HAKAOHA: B
butr 9: HenOCTOBEPHOE UMEPEHUE OTKAOHEHWA OT BEPTHKaNbHOR OCH ToKoBuif Bxon 4-20 mA: Her
Bur 10: Temneparypa B naruvke sa NpegenamMy gHanasoHa PenefHui Enixon: Ecte

Puc. 7.1 BHemHui Bu BKIAIKK «J{MarHoCcTHKa»

ITanenp «/laTYMK» BHIBOJIUTCS:

- 3aBOJICKOM HOMEDP aTUYHMKa;

- agpec o Modbus;

- HOMEp NPOUIMBKH (BHYTPEHHEH MPOrpaMMbl JaTUUKA).

[Tanens «MHpopmanusi 0 padboTe npudOpPa» MOKA3bIBAET:
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- TEKYLIYI0 aMIUIMTYAy CUTHAJIa U CIIpaBa, Moclie ciioBa «MUH.:» - aMIUIUTYIHBII
kputepuil («JlocrarouHas amMrmmMTyga CuUTHaIa» Ha BKIangke «Koudurypammsy).
Ecnn amnimmTyaa MEeHbIIE KPUTEPUS, B CTATYCHOM PETUCTPE B3BOJAUTCSA B €IUHUILLY
2-1i OUT.

- «TecTupoBaHue U3MEpPUTENN» - MOKa3aTeIh PabOTOCTIOCOOHOCTH CUCTEMBI M3Me-
pEeHUs, cipaBa — MAKCUMAaJIbHO JOIYCTUMOE 3HAYEHHE, ITPU MPEBBIIEHUU KOTOPOIO
B3BOJIUTCS B €IMHUITY |-if OUT CTATYCHOTO PETHUCTpA.

lIpesvluenue maxkcumanroHo 0onycmumoz2o 3HadeHus napamempa « TecmupoeaHnue
uzmepumens» 03Hauaem HeucnpagHOCmMy IJEKMPOHHO20 MOOYVIA OAMYUKA YPOBHSL.
Buvinonnume npoyedypy ogpopmnenus pemonma, coenacuo n. 11 nacmoswyezo pyxo-
goocmaa.

- «CTaOuIbHOCTh MOKAa3aHUW» - TOKas3aTellb 00mel (KpaTKOBPEMEHHON M JIOJITO-
BPEMEHHO) CTaOUITLHOCTH.

- «Pexum» - yCTaHOBUBIIMICSA, €CIIM TaTYUK HALIE] YCTOWYHUBBIA CUTHAJI, MHAYE —
HEYCTAHOBUBIIMICS — PEKUM TECTUPOBAHUS MOCIIE BKIIFOUEHUS.

- «HanpsokeHue NUTaHUS» TEKyILee U MUHUMAJIBHO JIOMYyCTUMOE B BojbTax (7-i
ourt craryca). TemnepaTypa BHYTpH KOpIyca JaTdyuka B rpajaycax Llenbcus u no-
NyCTUMBINA TeMIiepaTypHbIi nuana3oH (10-i OuT cratyca).

«OTKJIOHEHHE JAaTYMKA OT BEPTUKAJIN» B JIBYX IUIOCKOCTSAX B rpajaycax U AOMYCTH-
MO€ OTKJIOHeHHE (6-i1 OuT craryca). [Ipu npeBbllIeHUU TOMYCTUMOrO OTKJIOHEHHS,
JaTYUK HYXKHO TOPHU30HTHPOBATH (BBIPOBHSTH MO BaTEPIIacy).

[Tanens «Cratye». bonee moapo6Ho cM. «KoHpuryparop — pykoBOJCTBO MOJIB30-
BaTEJI.

[Tanenes «CBS3b» IO3BOJIAET OLEHUTH COCTOSIHME JIMHUM CBsA3M. lloka akTuBHA
BKJIJIKa «IHMArHOCTUKa» MPOUCXOJUT HENPEPHIBHBIM OOMEH JaHHBIMU C JATYUKOM.
3HavyeHue noJisi «0OMEHBI JaHHBIMUY JOJKHO HenpepbIiBHO pacT (0T 0 10 999 no-
TOM OOHYINA€TCA), 3HAUYEHUS TOJEH «OIIMOKU CBSI3W» U «OMIMOKH KOHTPOJIBHOMN
CyMMbD» NpPH HCHOJIb30BAHUM KAYECTBEHHOW JIMHUU CBSA3U, YBEIWYMBATHCS HE
I0JoKHBI. EAMHIYHBIE OMIMOKK BO3MOKHBI HA PEANbHBIX 00BEKTaX ¢ MPOTSHKEHHOM
UH(OPMAITMOHHOW JTMHUEH.

[Tanens «O00OpyI0BaHMe) MMOKA3BIBACT HAIMYKE B MPUOOPE JOMOTHUTENBHBIX OII-
[IMOHATIFHBIX Y3JIOB, KOHTPOJIS TUTAHMS, TEMIIEPATYPhI, YTJIOB HAKIOHA (MHKJIMHO-
MeTpa).

[Tanens «Bbixoa 4-20MA» BU3yaIH3UpyeT HACTPOMKH TOKOBOTO BBIXOZa: 0a30BYIO
BbicoTy (HO - cmpaBa), ypoBHM/pacCTOsIHUSI COOTBETCTBYIOIIHME TokaM 4 u 20 MA
(4ma H =, 20ma_H= cneBa), a Take TeKylllee 3HaUCHHE YPOBHS U PACCTOSHMUS.
Kpome Toro, cBepxy u CHU3Y CHPEHEBBIM IIBETOM OTMEUEHBI TPAHUIIBI JUANa30Ha
U3MEpPCHUS.
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[Tanens «Iloka3zaHusy 0TOOpakaeT ypoBEHb, PACCTOSIHUE, BXOJHOM M BBIXOJIHOMN
TOKH, TTOJIOKEHNE KOHTAKTOB pEJIe.

7.2 DmMyasinusi BHIXOAHOTO CUTHAJIA

Knomnka «OMVYJLy, BKiIroyaromas B TaTYMKE PEXUM 3MYJISILUN CUTHAIIA.

MNMokazaHua:
YpoeeHb {H): 5000.0 rH

Paccrtoanue (L): 7000.0 1+ 3Mvn
BrxonHoi Tok (I}): 12.000 nA. .

BxoaHoi Tok:

Puc. 7.2 OMynsiuys BBIXOJHOTO CUTHAJA

DMYJISIINAS BBIXOJHOTO CUTHAJIA — 3TO OTJIQJOYHBIN PEXKUM, KOTOPBIA JAET BO3ZMOXK-
HOCTb ITPOBEPUTH HACTPOHUKH U pabOTy TOKOBOT'O BBIXO/A.

[Tocne Haxkatus Ha KHOMKY «OMVYJI», naTuuk OyaeT nepeBefcH B PEKUM dIMYJIs-
MY, Ha 3To YUIET 110 4 cekyHn. Knomka 3adukcupyercs B HaKaTOM MOJIOKEHUU,
HAJIMUCh OKPACHUTCS B CUPEHEBBIM LBET. [lociie 3TOro MOXHO pelaKkTUpOBaTh 3HA-
YEHHE YPOBHS M PacCTOsiHUA. [Ipr M3MEHEeHuM 3TUX MapamMeTrpoB AOJDKEH H3Me-
HATBHCS ¥ BBIXOJJHOW TOKOBBIM CUTHAJI B COOTBETCTBUU C JAHHBIMU HA JAHHOW TaHe-
JIN.

J1st OTKIIIOUEHHUS SMYJSLMY elI€ pa3 METKHUTE 0 KHOonke «OMVY Iy, uepes 4 ce-
KYHJIbI TATYUK TIEPEHAET B OOBIUHBIN PEKUM.

7.3 ®oTorpaduu.

Haunbonee nonnyro nHdpopmaiuio o paboTe mpubopa MOKHO MOIYYUTh U3 TaK Ha-
3piBaeMbIX «Dotorpaduity. @ororpaduu - dainsl ¢ pacmupernem «FOT», koto-
pBI€ cofepKaT 3allMCH CUTHAJIOB U JIOTIOJHUTENbHBIC TaHHBIC, MTOJTYYCHHBIE OT JaT-
yuka. OHM HecyT B cebe o0mupHyo nHGopMaIrio 00 yCIOBUAX pabOThl pudopa.
Ananu3 Qororpaduii mMo3BoyiLeT y4ecTh CrnenupuKy KOHKPETHOTO MPUMEHEHUS,
ONTHUMHU3UPOBATh YCTAHOBKY JaTYMKAa M €ro KOH(PUTYpAIUIO NJIi MaKCUMaJbHO
TOYHOM U HaA&KHON pabOTHI cucTeMbI u3MepeHust ypoBHsl. [logpodno cm. «Konpu-
rypaTtop — pyKOBOJCTBO MoJb30BaTess». Pazaen «Pabdota ¢ poTorpadusmmy.
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7.4 3aBoackue HACTPOMKM ypoBHeEMepa.

Konduryparop mo3BossieT 3akaunBath BO (HJIelib HOBbIE BEPCHUU MPOIINBOK, BHIOH-
paTh MporpaMMmy, 3arpy’kaeMmyr IO YMOJIYAHUIO, COIOCTABIISATH YCTAHOBJIEHHBIM
nporpamMmaM OJIOKH TapaMeTpoB (COBOKYITHOCTH 3HAYEHUI PAa3IMYHBIX PErHCTPOB,
OTIpeCIAINUX padoTy ypOBHEMEPA, T.€. HACTPOMKA MOl KOHKPETHOE MPUMEHEHHE
KOTOPYIO IPUOOP UCIIONIL3YET B XOJIE CBOCH paboThI).

[Iporpamma ¢ 3aBOJICKMMHM HACTPOMKaMHu YpOBHEMEpA 3alHCAHA B HYJIEBOM CEKTOPE
braems mamsaTu. s coxpaneHus paboTOCIOCOOHOCTH YpOBHEMEpPA OHA HE MOXKET
OBITh Mepernrcana, Mo3TOMy €€ BCerja MOKHO 3arpy3UTh IPU BOBHUKHOBEHUU IPO-
0JieM ¢ HOBBIMM IpolIMBKamu. JJig 3arpy3ku npudopa ¢ 3aBOACKMMU HACTPOHKAMHU
HY’)KHO CHadajla 00eCTOYUTh YpOBHEMEpP M IMEPEBECTH B HEM COOTBETCTBYIOUIUI
DIP-nepekitouarens U3 nonoxeHus «1» B nmojgoxkenue «ON» (cM. 1m.5.4 HacTosIIe-
ro PykoBozactsa). [locie nmomaun nutanus npubop HaYHET paboOTaTh IMOJ YIpaBJie-
HueM nporpaMmsl u3 0 cexropa. Ilociie 3T0ro MOXHO 3aKka4aTh HOBYIO IIPOrpamMmy,
caenarh e€ 3arpykaemMoil Mo yMoJI4aHHI0, 00ECTOUYUTh YpoBHEMEp U BepHYTh DIP-
nepeKouaTenb B npexHee nosoxenue. [locne nogaun nutanust OyJaeT 3arpyxeHa
BHOBb YCTaHOBJICHHAs MPOTrpaMMa, YTO MOYKHO IPOBEPUTH, HA)KaB KHONKY «lH-
dbopmanusiy. bonee nmoapodHas nudopmaius npuBenaeHa B nokymente «Kondury-
paTop. PykoBOACTBO MOIB30BaTENA»
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8. OBHAPYKEHUE U YCTPAHEHUE HEUCIIPABHOCTEM

[lepcoHan, OTBETCTBEHHBIN 32 HKCILTyaTallMl0 YPOBHEMEPA, JOJLKEH MPUHATH MEPhI
[0 YCTPAaHEHUIO BO3HUKIIMX HeucnpaBHocTel. Mcnonb30BaHue ypoBHEMEPA B HE-
HCIIPABHOM COCTOSIHUM 3aIPEIIEHO.

HcTounnkom oTKa3a ypoBHEMEpa MOTYT OBITh:

- HEUCIIPABHOCTh U3MEPUTEIIS;

- MPUEMHOE YCTPOMCTBO, OToOpaxkaroliee HHHOPMAIIHIO;

- MUTaHWE JaTYUKa YPOBHSI;

- IpoI1IecC B pe3epByape.

B cnyuae oTkaza HE0OXOAUMO MaKCUMAJIBHO JIOKAJIM30BaTh HUCTOYHUK HEUCITPABHO-
CTH.

[Ipu ucnoyib30BaHUM aHAJIOTOBOTO CHUTHAJA CIEAyeT MPOBEPUTh HAIMYME U Tpa-
BWJIBHOCTh (POPMHPOBAHUS BBHIXOJIHOTO CHTHAJIa HETIOCPEJCTBEHHO HA BBIXOJE J1aT-
YuKa YpOBHS, OOpaTUTh BHUMAHHE HA HAIMYUE aBaApPUUHBIX CUTHAIOB 3 MA, 4MA
i 21MA, npoBepbTe HANTPSKEHUE MUTAHUS.

HaubGonee oGmmupHbIE BO3MOXKHOCTH TIOMCKAa U YCTpaHEHUs MpoOiieM HU3MEPEeHHS
MO>KHO TIOJIYYHUTh Tipu uctonb3zoBanuu [1K u nporpammer «Kondurypatopy.

INPUMEYAHUME

B donvuwuncmee ciyuaeg 3mo no3eonsem ycmanogums npuiuny cooee é pabome
U yCIMpanums npoodemy usmepenus.
Taxke AMarHOCTHKY pabOThI MprOOpa MOXKHO MPOBECTH 10 Kanany Bluetooth.

Omnepanuu 1Mo MpoBepKe M YCTPAHCHUIO HEUCIIPABHOCTEH JaTYMKaA YPOBHS CBEIICHBI
B CJIeIyIOIIEH TabuIIe.

OTxkas [Tpuunna Crniocob ycTpaHeHus
Curnan 4- | Hanpspkenue mutanus Aat- | [IpoBepuTh  MCTOYHHMK — MUTaHUS,
20MA  OTCyT- | YMKa OTCYTCTBYET WJIM Ha- | DIICKTPUYECKOE MOIKIIOYCHUE, MPH
CTBYET XOJUTCS 3a TpeAesaMu J0- | OOHapyKEHUH HECOOTBETCTBHS,

IYCTHMBIX 3HaUCHHUU (CM. 1. | yCTPAHHUTb.

12.1 TexHuueckue Xapak-
TEPUCTUKH )

Hapymeno asnexrpudeckoe
MOOKJIIOUEHHE BhIXoga 4-
20MA WM CIUIIKOM BBICO-
KO€ COINpPOTHUBJIEHUE JUHUU
(em. m. 12.1 TexHuueckue
XapaKTEPUCTHUKH )

BoccTaHOBUTH TNOAKIIOUEHHE WU
YCTPaHUThH IOBBIIIECHHYIO HArpy3Ky
B JINHHH.

HeucnpaBHocTh 0J10Ka
AIIEKTPOHUKH JATUHKA.

OTnpaBuTh TpUOOP B PEMOHT.
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Ortkas [Tpuunna Cnioco6 ycTpaHeHus
Curnain 4- | OnmuH WM HECKOoJIbKo U3 | [IoAKIIOYMTBCS K AaTYUKY MPH T0-
20MA  cooT- | KOHTpoIupyeMbix mapamet- | momu [IK wmau bluetooth. Ilpose-
BETCTBYET OJI- | pOB JaT4MKa HAXOMAATCSA 3a | PUTh COOTBETCTBHE 3HAYCHUS aBa-
HOMY M3 aBa- | IpeejaMd  JONMYCTUMBIX | pHMHOTO CHUTHaja W €ro MAacKu
PUIHBIX 3HA- | 3HAYCHUIL: (m.6.4).

YCHUU

- TEMIIEpaTypa B JaTYUKE 32
npenesamy JuanazoHa

YcerpaHuTe NpUYMHY — IEpErpeBa,
U30JMPOBATh YPOBHEMEP OT IIPO-
1ecca C IMOBBIIMIEHHOM TEMIIepary-
poOM paauMompoO3pavyHON 3arilylIKOU
(cm. 12.7-12.10), npumeHuTh 001yB
NaTyuKa, YCTAHOBUTh COJIHLE3a-
HIUTHBIN KO3BIPEK.

- OTKJIOHEHHE JaTyuKa OT
BEPTUK&JIbHON ocu (s
NPUMEHEHUSI Ha JKUIKHX
ITPOJIYKTax)

YcTpaHuTh TOPU3OHTUPOBKOM MpHU-
oopa.

- HEJOCTOBEPHOE H3MeEpe-
HUE TEMIEPATYPhI WIH yTia
HAaKJIOHA

HewncnpasHbl COOTBETCTBYIOLIME
KaHAJIbl B DJIEKTPOHHOM MOJYJE
npubopa. Bo3moxkna nanbpHeimas
DKCILTyaTalysl OPH YCIOBUU OTCYT-
CTBHs BO3MOXHOCTH Iieperpesa. B
IPYTUX CIIy4asX OTHPaBUTH MPUOOP
Ha PEMOHT.

- oTCyTCTBHE CTaOMIBLHOCTH | CIIpaBOYHBIA  TapamMeTp  MOXKHO
NOKAa3aHUW - BOJIHEHUS HAa | MPOAOJIKATH SKCIUTYaTALUIO.
ITOBEPXHOCTH IIPOAYKTA,

HecTaOMIIbHAs IIOBEpX-

HOCTb.

- HEYCTAaHOBMBILIEHCA pe- | PexxuM  HayanpHOrO  BKIIIOUECHUSA

XKHAM - OTCYTCTBYET CTa-
OWJIbHAsI OTpakaromasi Mo-
BEPXHOCTh MPOJIYKTa WIIN
NATYUK HAXOJIUTCS B CTAIUN
HA4aJbHOU 3arpy3Ku

JATYHMKA, TIOCIIE BKIIIOUCHHS PUOOP
JOJDKEH BBIUTH W3 3TOT0 pexuMa
yepe3 1-2 munyTthl. Ecnu 310 HE
NPOUCXOJIUT, CIEAYyeT CIenarh 3a-
nucu crekrpa (cMm. m. 7.3.) oTmpa-
BUTh Ha aJpec TEXHUYECKOW MO/I-
JIEPIKKH.

- HEWCIIPaBHOCTh H3MEpH-
TEJS — OTKa3 AJIEKTPOHHOTO
0JI0Ka ypoBHEMEpa

OTtnpaButh TpuOOP B PEMOHT.
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Ortka3z

ITpnunna

Cnocob yctpaHeHus

- Maja aMmIUIMTyJa oOTpa-
KEHHOTO CUTHAJIA — TIpHU-
MEHEHHE Ha NPOAYKTax C
HU3KOWU JUAIIEKTPUYECKOU
MIPOHUIIAEMOCTBIO, TPUME-
HEHUE Ha CBIY4YHUX IIPO-
OyKTaX, OTKa3 JJIEKTPOH-
HOro OJIoKa

Cnenath 3amucu cnektpa (cm. I
7.3.) oTnpaBUTh Ha AJPEC TEXHU-
yeckoil momnepxkku. CrenoBatb
JATbHEHIIINM PEKOMEHIallUSIM.

- TIOTepsl CUTHAJIA - PE3KUE
W3MEHEHUSI CBOWCTB OTpa-
Karoled  TOBEPXHOCTH:
neHooOpa3oBaHue, 0OBAJIbI
CBIIIYYEro MpPOJYyKTa, TIe-
PEKpBITHE H3MEPHUTEIBHO-
ro Jgy4ya MOTOKOM IPOJYyK-
Ta

Hocwut cripaBouHslii Xapakrep, mo-
CJie TIOSIBJIEHUS CTAOWJIBHOTO OT-
PaXXEHHOTO CHUrHaja U HOpPMAaJIU-
3allMy TPOLIecca TOKOBBIA CHUTHA
JOJDKEH BOCCTaHOBHUTHCS.  Ecnm
ATO HE MPOUCXOJAMT, CIIEIYET CHe-
JaTh 3alucH crekTpa (cm. 1. 7.3.)
OTMPABHUTh Ha aapPeCc TCXHUYECKOU
TIO/IJICPIKKHU.

Curnan 4-20MA
HE COOTBETCTBY-
€T  pEAIbHOMY
3HAQYEHUIO KOH-
TPOJIMPYEMOU
BEJIMYUHBI.

HewncnpaBHocTh JJ1eK-
TPOHHOTO OJIOKa ypOBHE-
Mepa.

[TpoBeputh  PabOTOCIIOCOOHOCTH
TOKOBOI'O CUTHaja 3MyJisiiuen (1.
7.2). IIpu HECOOTBETCTBUM HaIpa-
BUTH IPUOOP B PEMOHT.

Curgan 4-20MA
HE COOTBETCTBY-

HekoppekTHble HauaabHbIE
HACTPOMKH OCHOBHBIX Ta-

Cnenath 3amucu cnektpa (cm. I
7.3.) oTnpaBUTh Ha AJPEC TEXHU-

€T  peaJbHOMY | paMeTpOB u3MepeHusi (1. | yeckod mnopaepxku. CrenoBarb
3HAYEHHUIO KOH- | 6.3.), HapyIIeHbl TpeOOBa- | JAbHEHIIINM PEKOMCH IAIUSIM.
TPOJIMPYEMOU HUS MOHTaxa (11.4).

BEJIMYMHBI, 3JICK-

TPOHHBI  OJIOK

UCIIPaBEH

OtcyTcTBYyET Hapymeno snextpuueckoe | [I[poBeputh U BOCCTaHOBUTH JIH-

MOJIKJTFOYEHHE T10
RS-485 npu Ha-
JVYAW  CHUTHAla
4-20MA

MOAKJIIFOYCHUC JIMHHUH.

HUIO WJIA YCTPAHUTh HECOOTBETCT-
BUC TPEOOBAHUAM U CXEME IOJ-
KJITIOYCHHS (CM. 11. 5).
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Ortkas [Tpuunna Cnioco6 ycTpaHeHus
OtcyrctByer | He ycranoBien HeoOxonu- | [IpoBeputh paboTy mpeobpas3oBate-
MOJKJIIOYCHUE | MBI JIpaiiBep WJIM HEBep- | 1 B omnepanuoHHoM cucteme [IK
1o RS-485 | Hple HauyalbHBIE HACTPOUKHM | (IUCTIETYEP YCTPOMUCTB), YCTaHO-
OpH Hajauuuu | mpeoOpa3oBatenis  USD/RS- | BuTHh  HeoOXoaMMbIE  HACTPOUKH
CUTHaja 4- 1485 npeobpazoBatersl.

20MA, auHUS
CBSI3U UCIIPaB-
Ha

Heseprno BeicTaBnen Mod-
bus angpec maTdvka wiu He-
CKOJIbKO JIATYMKOB Ha JIH-
HUH C OJTHUM aJ[PECOM.

YcranoButs pasusie Modbus agpeca
JaTYMKOB B JIMHUM, YyKa3aTh Ipa-
BUWJILHBIA HOMEp JaTYMKA TPHU TIOUC-
ke B nporpamme «Kouduryparopy.
(cm. m. 6.1)

COM-nopt 3aHAT JpyruM
PUIIOKEHUEM.

[IpoBepuTh, HET JIM NPHUIIOKECHUU,
kotopble 3anumarT COM-nopr,
BBIKIIIOUUTh HX, MPU HEOOXOJIHUMO-
ctu nepe3arpy3uts 11K,
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9. TEXHUYECKOE OBCJIIY KUBAHUE

YpoBHemep He TpeOyeT CrenuaIbHOTO TEXHUYECKOTo 00cmykuBaHus. B 3aBucumo-
CTH OT YCJIOBUM 3KCIUTyaTallui MOKET NOTPeO0BATHCS TOIBKO IMEPUOUYECKast OUU-
CTKa TIOBEPXHOCTH JKpaHa aHTEHHBI U NMPO(OUIAKTHUYECCKUH OCMOTp YIUIOTHUTEIb-
HOTO KOJiblla KpbIlIKU mipuoopa (1.12.14 nactosimiero PykoBoactsa). [Ipu BeisiBiie-
HUU 3arpsS3HEHUN OHU JOJDKHBI OBITh YJAJCHBI, IPH STOM HE CIEAyeT MPUMEHSTh
CpeACTBa, KOTOPbIE MOTYT OKa3aTh arpeCCMBHOE BO3JICEUCTBHME HA MaTepualibl KOp-
myca, YIUIOTHEeHHMS, 3arIyIIKU U KaOeabHble BBOJBL. [Ipu oOHapyKeHUN MeXxaHuue-
CKHX MOBPEXKICHUM YINIOTHUTEIBHOTO KOJIbIIA €r0 CIEAyeT 3aMEHUTb.
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10. AEMOHTAX
10.1 Mopsaok neMOHTAaKA

JlemoHTax mpuOopa ciaeayeT BBIIOJIHATh C COONIIOJIEHUEM BCEX ICHCTBYIOIIUX Ha
OPEINPUITUA HOPM U MPaBUIJI TEXHUKU OE30MaCHOCTH, 0CO00€ BHUMAHHUE CIEAYET
yIETIUTh IpHU paboTe Ha BHICOTE M HA pe3epByapax C arpeCCUBHBIMU MIIU SITIOBUTHI-
MU IIPOAYKTAMH.

JIeMOHTaXX MPOU3BOJUTHCA C BBHIMOJHEHUEM B OOpaTHOM MOPSIKE IEWCTBUIM, OIMU-
caHHBIX B II. 5.6. [Topsaok noaxtoueHus: nprdopa.

10.2 Yruanzanus

Kopnyc npubopa moanexuT BTOpUYHOM nepepadboTke.

Yrunuzanust npudbopa MOXeT ObITh MTPOBEICHA HA CIICIHAITU3UPOBAHHBIX MIPEATIPHU-
ATUSIX.

YTunuzanusi UCKIII0YaeT HEraTUBHOE BIUSHUE HA OKPYXKAIOIIYIO CPEAy M MO3BOJIS-
€T MOBTOPHO HCIIOJIb30BATh MATEPUAJIBI.
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11. PEMOHT

PeMOHT MOXXET BBINOJHITHCS TOJILKO Ha NpCANPUATHN HU3IrOTOBUTCIIC HWJIM €TO
YHHOJIHOMOYCHHBIX ITPCACTABUTCIILCTBAX.

[lpr HEoOXOAMMOCTH BO3BpaTa OOOPYIOBAaHUS HA MPEINPUATHE U3TOTOBHTENIH B
peMOHT TpeOyeTcsi HamucaTh OQPUIMATBHOE NHCHMO Ha DJIIEKTPOHHYIO MOYTY
In@limaco.ru. Ilpubop HYXHO OYHCTUTH OT 3arpsA3HEHUH, YIIAKOBaTh B Tapy, ra-
PAHTUPYIOIIYIO €r0 COXPAHHOCTh MPH TPAHCIIOPTUPOBKE, U OTHPABUTH IO ajapecy,
KOTOPBIN YKa3aH Ha caiite WWW.limaco.ru B paznene KoHTakTh.
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12. TIPUJIOKEHUA

12.1 TexHn4ecKHe XapaKTEePUCTHKH

Haumenosaunue

3HayeHune

OO01mue 1a"HHbIe

Marepuan kopryca

- ATIOMUHUEBBIA TUTECHHBIN CIIJIaB, aHO-
JTMPOBAHHBIM, TIOPOIIKOBAs MOKpacka
- [ommamu g

Marepuan ynioTHEHHs MEXy KOPITY-
COM M KPBIIIKOU

Pe3unoBas cmech

Matepuan 3KkpaHa aHTCHHBI droporuiact
Marepuan xonmnaka Bluetooh dropormact
Matepuan kabepHOTO BBOJIA [Tommamug

Bec 6e3 duanna He Gosee 2,5 kr
["abaputHbIC pa3mMepsl 203x103x153 mm

Tur ycTaHOBKM Ha ITPOLIECC

®dnaHIeBbIN (B 3aBUCUMOCTH OT MO/IU-
¢dukaru B coorBerctBuu ¢ [OCT

12821-80)":
HF He menee J[y80
HF-F He meHee Jy50
BbixoHbIe CHTHAJIBI
AHAJIOTOBBIH
4-20MA AXTUBHBIN
ABapuiiHbIE€ CUTHAJIBI 3MA, 4MA, 21MA (ycTaHaBIMBaeMblil)
Harpyska He 6onee 300 Om

[TorpemHocTsb (B 1Uana3oHe TeMIepaTyp
-40...+50°C)

He 6onee 0,25% ot nuamna3ona uzmepe-
HUSA

udposoii

HART Bepcus 7.0
RS-485° Modbus RTU
Paspemaroniasi cmoco6HOCTH 0,1 Mmm
becnipoBoaHoi

Bluetooth Bepcus 4.0
Penelinblie BbIXOIlbIl

KommuecTBO KaHa10B 2

! ImeeTcst BO3MOXHOCTD 3aKka3a ypoBHeMepoB YJIM ¢ mepexoqHbIME (IaHIaMU Pa3IHuIHBIX KOH-
CTPYKIMH B COOTBETCTBUM C PA3JIUYHBIMU CTaHJAPTaMH — HEOOXOAUMO YTOUYHSAThH y NOCTaBIIUKA.

? Kpome momudukarmu YJIM-31A1-HF-LC
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MaxkcuMaJIbHBIM KOMMYTHUPYEMBIN TOK

3A

MaxkcumManibHOE KOMMYTHPYEMOE  Ha-
psHKEHUE, IEPEMEHHOE (IIOCTOSIHHOE)

250B (30B)

MexaHn4yecKkuil pecypce

10000000 cpabaTsiBaHUM

DJIEKTPUYECKU pecypc, NpH HOMH-
HaJIbHOM Harpyske, MUHUMAJIbHBIA (TH-
TIOBOM)

50000 (100000) cpabaTeiBaHMIA

Paboume xapakre

HCTHKHU Npudopa

AOCoIIOTHas! TOTPEIIHOCTh U3MEPEHUS

-He Oomee 1 mm mus YJIM-31-HF,
VJIM-31-HF-F;

-He Oonee 3 mm qa YJIM-31A1, VJIM-
31A1-HF u YJIM-31A1-HF-F.

-He 0omnee 5 mm mia YJIM-31A1-HF-F-
LC

Jwnamna3on usmepeHus

0,6...30 m

Jlnana3oH wW3MEpeHuss C MNOHUKECHHOU
TOYHOCTBIO

0,3...0,6 m

[TpuHUMIT IEUCTBUA

PanuonokalimoHHb TpuOOp A U3Me-
pEHUsl YPOBHS, UCIOJb3yrOni JInHen-
HYI0 4aCTOTHYI0 Moyt (FMCW)

T
Pabouag yacrora

120-140 1Ty

BrixoaHas MOIITHOCTE

He 6oniee 8MBT

[IIupuHa nuarpamMmel HAaPaBJIEHHOCTH

2° - YJIM-31-HF, YJIM-31A1-HF;

5° - VIIM-31-HF-F, YJIM-31A1-HF-F,
VIJIM-31A1-HF-F-LC;

9° - VIIM-31Al.

Y cJ10BUS IKCILTYATALIMM

Kmumartnueckoe ucrnonnenue mo ['OCT
15150-69

Twum V1

TemnepaTtypa OKpYKarollen cpeapl B
MECTE YCTAaHOBKHU JJaTYMKA

-40 ... +50° C

[lpu temmeparype Ha (uaHIe AaTIHKA
ypoBHsi Bbiie 50° C

TpebyeTcss ycTaHOBKa paguonpo3pau-
HOM M30JIMPYIOLIEH MPOKIAAKU CM. II.
12.7-12.10

ATtMochepHoe 1aBlieHne

84,0...106,7 xIla (630-800 MM.pT.CT.)

OTtHOCUTEIbHAs BIAXXKHOCTh B MECTE ycC-
TAHOBKH JATYHUKA YPOBHA

95% mpu 35 ° C u 6onee HU3KUX TEMIIe-
paTypax, 6€3 KOHJIEHCAIIH BJIarH

N30bITOUHOE TaBIICHNE WIIH Pa3psHKCHUE
B pe3epByape

-1...6 Gap, TpebyeTcst yCTaHOBKa pajino-
IIPO3pAaYHOM TE€PMETU3HUPYIOLIEH Ipo-

! JUig ypoBHeMepa YJIM-31A1 coctaBager okoyio 24 I'T'p
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KJIaaKu cM. 1. 12.7-12.10

Mexannueckne BO3IEUCTBUS
- BUOpaIys aMIuIuTy 101
- 4aCTOTOM

He 6o0mnee 0,1 mm
5...25T'g

MaxkcuManbHOE€ OTKJIIOHEHHE pa6oqer0
IMOJIOKCHHA OT BEPTUKAJIBHOT'O

1 rpamyc (periiaMeHTHUPYETCS] TOJBKO
JUIS TIPUMEHEHUsS Ha JKUIKHUX MPOIyK-
Tax)

3amuTHbIE MepPbI

CreneHb 3alllUTbl OT IMPOHHUKHOBCHUS
IIbIJIM U BJ1aru

IP65

HUcnonnenue OOuIenpoMBINITIECHHOE  (HEB3PHIBO3AIIIH-
IIIEHHOE)
IIuranue
Hanpsixenue nuranus 20...36B nocToSHHOTO TOKa
HanmeHnoBanue 3HayeHue
MakcumanibHast motpebnsiemass Moul- | 6 BT

HOCTb

BJIeKTpOMeXilHI/I‘leCKI/Ie JAHHbIC

KabenpHbIl BBOI

Bapuanr 1:

1 mT. kabempHBIM BBOA M20x1,5 (ka-
Oeb kpyriioro ceueHust @ §...13 mm)

I wrt. 3arnymka M20x1,5

Bapuanr 2:

2 mT. kabenbHbI BBOJ M20x1,5 (ka-
6eb kpyriioro ceyenust O §...13 mm)

BuHTOBBIE KOHTaKThI AJIs1 DJICKTPpHYC-
CKOr'o NnOAKJIFOYCHUSA ITPOBOJOB CCUHCHU-
cM

He 6onee 2,5 mm (AWG 14)

Paspemienus u cepruGuKaThI

JlaHHYIO TOKYMEHTAIIMIO MOKHO 3arpy3uTh ¢ caiita Www.limaco.ru
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12.2. IlpucoequHUTEIbHBIE Pa3MepPbl YPOBHEMepa 0e3 MOHTAaKHOT0 (uiaHIa
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12.3. IlpucoenuHeHue ypoBHEMepa K MOHTAKHOMY (IaHIy
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12.4 Monrax yposaemepa YJIM-31A1 na natpyOke

LI LT [
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Ly, mm ] MM 0, mm a mm
100 205 170 18
750 260 275 o}
200 5 260 o}
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12.5 MonTtaxk ypoBHeMepoB YJIM-31-HF-F, YJIM-31A1-HF-F, YJIM-31A1-
HF-F-LC na natpyoxe
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12.6 MonTtaxk ypoHeMepoB YJIM-31-HF, YJIM-31A1-HF na natpyoke
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12.7 MonTtax ypoHeMepa YJIM-31A1 Ha natpy0ke ¢ M30,1Upyloniei
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12.8 MonTtaxk ypoBHeMepoB YJIM-31-HF-F, YJIM-31A1-HF-F, YJIM-31A1-
HF-F-LC na natpy0ke ¢ u3o1upywomeid npoxkjJaagKo
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12.9 Mownra:k ypoBauemepoB YJIM-31A1, YJIM-31-HF-F, YJIM-31A1-HF-F,
YJIIM-31A1-HF-F-LC na naTpy0ke ¢ u3ojupyomnieii NpoKJaaKoi ¢ HCMO0Ib30-
BaHHMEM NPUKUMHOIO (hIaHIa

P RN
,E \\1 | \\]

2 ; ) i 71 /A
L | i
L I ] _
i
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- Hmhﬁx'x"‘&mk

YpoBHEMED

ITepexoanbiii Ganel

N3omupyromas npoknaaka

ITprxumHOM Quranery

OB WN -

da”en eMKOCTH
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12.10 MonTax ypoBuemepoB YJIM-31-HF, YJIM-31A1-HF na natpyoke ¢
U30JIMPYIOLIel MPOKJIAAKOM € MCIIOJIb30BAHUEM NPHAKUMHOIO (piaHua

oo n
2 n:ﬂ]%:H | ' { : 1

S

YpoBHEMED

ITepexoanbiii Ganel
IIpocTaBoOYHOE KOJIBLIO
[TprxumHOM Quranery
N3onupyromas npokiaaka
dnaHel eMKOCTU

OB WIN|F-
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12.11 Monrtax ypoBaemepoB YJIM-31-HF-F, YJIM-31A1-HF-F, YJIM-31A1-
HF-F-LC ¢ npumeHeHueM nepexoia Ha naTpydKax MaJjioro fuaMmerpa
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12.12 I'epmeTu3anus

[Tpu sKcrTyaTaniuy JaTYMKa MO OTKPBITHIM HEOOM, sl HCKITFOYSHUS TIoTa-
JaHUs BJIard B IPOCTPAHCTBO MEX]Ly YPOBHEMEPOM U U30JUPYIOIIECH MPOKIAAKOM,
YTO MOXET MPUBECTH K HEBO3MOXHOCTH MPOBEACHUST M3MEpPEHUI, HEOOX0IUMO Tie-
pel CTHIKOBKOM aTyuka ¢ (pJlaHIeM HaHEeCTH Ha TOBEPXHOCTh KOHTAKTa FEPMETHK,
KaK TIOKa3aHO HA PUCYHKE WM YCTAHOBUTH PE3MHOBYIO MPOKIIAIKY (€CIId BXOJIUT B

KOMILJIEKT ITOCTABKH ).

ITnockocTh KOHTaKTa
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12.13 TexnoJsiornueckuii pianeir
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12.14 KoHCTPYKIIUA JATYMKA YPOBHS

1 — xabeNbHBIN BBOJI;

2 — 3arayIIka;

3 — KOJIBII0 PE3MHOBOE YINIOTHUTEIHHOE;
4 — anTeHHbIN OJIOK;

S — IuU1aTa yCUJIMTEIbHAS,

6 — ruiata uaTepdercHas;

7 — mata bluetooth;

8 — xopmyc;

9 — xpsIka;

10 — raiika;

11 - skpaH;

12 — xpwimka bluetooth;

13 — mpoktajka;

14 — mmIba MOAKIIOYUEHHS,
15 — mmapa GupMEeHHBIN.
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