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1 UTHOOPMAILIUSA O JOKYMEHTE
1.1 Ha3zHaueHHe JOKYMEHTA

B HacrosimeM pykoBOACTBE MO 3KCIUTyaTallMM MpHUBEACHa WH(GOpMalus, HE00X0-
JVMAast JUIs MOHTaXa, MOJAKIIFOYEHUS, BBOAA B OKCIUIyaTallMiO U HACTPOUKH, a TAKKE
yKa3aHUs M0 TEXHUYECKOMY OOCIYKHBAaHHUIO M YCTPAaHEHUIO HeucrnpaBHOcTe. [le-
pea MOHTaXOM U IIyCKOM YPOBHEMEpPA B IKCILTyaTAI[MI0 HEOOXOIUMO O3HAKOMUTh-
Csl C U3JIOXKEHHBIMHU 371€Ch HHCTPYKIIUAMH.

1.2 eseBas rpynmna

JlaHHO€ PYKOBOJICTBO IO dKCILTyaTalluu MpeaHa3HauYeHo st 00yYEHHOro TIepCoHa-
Ja, KOTOPHIM BBIMOJIHSET MOHTaX, BBOJ B JKCIUTyaTallUio0, JUATHOCTUKY M 00CITy-
YKUBaHHUE ypoBHeMepa. [lepcoHan 1omKeH 3HaTh W BBITIOIHATD, U3JI0KEHHBIC B JaH-

HOM JOKYMCHTC MHCTPYKIIHH.

1.3 Yci10BHBIC 0003HAYCHHUS

Y CI0BHBIN CHMBOJI 3HayeHue

HecoOitonenne MHCTPYKIMH MOYKET BBIBECTH IPU-
OO0p U3 CTPOsl WM MPUBECTU K HEKOPPEKTHOU pado-
T€.

HecobmroneHre MHCTPYKIMM MOXKET HAHECTH BPE]
| IPEAYIIPEKIEHHAE NICPCOHAJY H/HITH MIOBPEKIACHUIO IprOopa.

CuMBOJI O3HauYaeT MOJEe3HYI0 MH(POpPMAIHIO, HA KO-

NPUMEYAHUE TOPYIO CJIeqyeT 0OpaTUTh BHUMAHHE.
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2 OCHOBHBIE ITIPABUJIA BE3OITACHOCTH

2.1 TpeGoBaHUA K MEPCOHATY

[Tepconait, BRITOHSIIONTNN MOHTAX, BBOJ] B AKCILTyaTaIlNIO, TUATHOCTUKY M 00CITy-
YKUBAHHUE YPOBHEMEPA JIOJDKCH U3YyUUTh JJAHHOE PYKOBOJICTBO M OBITH JOIYIIICHHBIM
K pabote ¢ mpubopom. Ilpu pabore ¢ obopynoBaHHEM MEPCOHAN TOJDKEH MpHUMe-
HATH TpeOyemble CpeACTBAa WHIWBHUIYATHHOU 3aIUTHl B COOTBETCTBUU C HOPMaMH
Ha TIPEANPHUATHH.

2.2 Haznauenmue

Yposuemepsl YJIM-31A1, VJIM-31-HF, VJIM-31A1-HF, YJIM-31-HF-F, VJIM-
31A1-HF-F u YJIM-31A1-HF-F-LC, nanee mo TekcTy ypoBHEMEpHI, MpeIHa3HAYC-
HBI JJI1 HEMPEPHIBHOTO OECKOHTAKTHOTO M3MEPEHHUS YPOBHS KUAKUX, BA3KUX U Chl-
My4UX MPOTYKTOB U OPUEHTUPOBAHBI /I UCIIOIB30BAHUSI B CUCTEMAX TEXHOJIOTHU-
YEeCKOTo y4éTa. Y poBHEMEPHI MPUMEHSIOTCS ISl U3MEPEHUSI YPOBHS B 3aKPBITHIX U
OTKPBITBIX pe3epByapax, MOIXOMAT I W3MEPEHHUS IHUPOKOTO Kilacca MPOIAYKTOB,
TaKMX KaK KHUCIOTHI, MEIOYH, BOJHBIC PACTBOPHI, MHUIICBBIC MPOIYKTHI, IIEMEHT,
yroib U 1ip. He cooTBeTCTBYIOIEE HA3HAYCHHIO ITPUOOpA MPUMEHEHNUE MOYKET TIPHU-
BECTH K aBapUIHOW CHTyallud Ha MPOW3BOJCTBE WM BBIBECTH MPHOOP U3 CTPOS U
SIBJIICTCSI HKCTOYHUKOM TTOTCHITMAIBHON OTIACHOCTH.

3akaznoit  mHAekc HF B o6o3Hauenuu ypoBHemepoB YJIM-31-HF, YVJIM-31A1-
HF, YJIM-31-HF-F, YVJIM-31A1-HF-F u YJIM-31A1-HF-F-LC o60o3Haudaet BbICO-
KOYaCTOTHYIO0 KoMmIulekTanuioo mojaenu YJIM-31A1 ¢ ananoroBeiM BbixogoM. Oc-
HOBHBIE XapaKTEPUCTUKUA YPOBHEMEPOB MTPUBECHBI B TA0IUIIE 1.

O O O B
" T T T A PO =T
— I LL ] L = = Loz o
< = T = - L = L 5 Log g
o S ) < < S e T A T gE
m N 5 <2 <& <"z
— — — =
™ ™ ™ =
Yacrora m3nmyuenus, | 24 12545 | 12545 12545 | 125£5] 12545 | 12545 12545
I'to
Buemnnit Bunx xop- | Puc. | Puc. 3.1| Puc. | Puc. 3.3| Puc. | Puc. 3.3| Puc. 3.3 Puc. 3.3
nyca 3.2 3.1 3.3
JHuanazon u3mepe- |0,6-30, 0,6-30 |0,6-30[ 0,6-30 | 0,6-30| 0,6-15 | 0,6-15 0,6-15
HUS, M (50) (50) (50) | (50) (50)
AbcomoTHas 1o- 3 3 1* 1* 3 5 5 5
TPEIIHOCTh U3Mepe-
HUs 110 POBHOU I10-
BEPXHOCTH, MM
[upuna quarpammsel 9 2 2 4 4 5 5 5
HaIpaBJICHHOCTH,
rpaj.
Bluetooth + + + + + + + +
RS-485 + + + + + - + -
Peneiigrle BEIXOOEI + + + + + - - -
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™ ™ ™ =
AmnajoroBelii curau| + + + + + + + +
4-20
MakcumasnbHas 1o- 6 6 6 6 6 6 6 0,8
TpebiisiemMast MOIII-
HOCTb, BT
MuHUMAaJIBHOE KO- 4 4 4 4 4 4 4 2
JIMYECTBO MPOBOJIOB
Mare- |Anmtomunn-| + + + + + + + +
puain €BBIH JIN-
KOpIyca | TeHHBII
CILIaB
THomnamung + + + + + + + +
KoungurypupoBanue + + + + + + + +
yepe3 HART — mo-
JIeM
Kondurypuposanue | + + + + + + + -
yepe3 HART — xom-
MYHUKATOP
ITony4yenue nokasa- + + + + + + + -
auii mo HART
IIpousBoautcs ceu- + + + + + - + +
Jac
Pexomennyemoe Tex- | TexHo- | Yuer-| Yuer- | Tex- | Texno- | Texno- | TexHomnorunue-
MIPUMEHEHHUE HOJIO-| JIOTHYe- | HEIC HbI€ | HOJIO- | JIOTUYE- | JIOTUYE- | CKHI KOHTPOJIb,
rude-| CKHH ome- | omepa- | TM4e- | CKHMU CKMH | JKUIKHE CPEIbl
CKU KOH- pa- 11U, CKUU KOH- KOH-
KOH- | TpOJdb, | UUH, | KUIAKUE| KOH- | TpPOJb, | TPOJIb,
TPOJIb,| KUJKHUE | JKHUJ- | CPEHbl | TPOJb,| KUIKHUE | )KUIKHE
XKUJ- | U CBIIlY- | KUE U JKUI- | Cpedsl | Cpeabl
KHUE, | yue cpe- | Chlly- KHe
CBINY- JIBI 4yre cpensl
qne cpeasl
cpelsl
Tun npucoenunenus| ®@nan| Onanne-| Gnan| dnan- | Onan-| Onanue-| Gnanue-| raHIEBbId, HE
Le- | BbIi, HE | 1ie- | LIEBBIH, | I€BBIW,| BBIA, HE | BBIA, He | MeHee [1y50
BBIM, | MEHEE | BBIM, | HE Me- | HE Me-| MEHee | McHee
HE Hy80 HE Hee Hee Hdy50 Hy50
MEHee menee| Jy50 | Hy5S0
Jy100 Jy80

*0,6 —30 M —+/- 1mm; 30 — 50 M — +/- 3mm.

Tabnuua 1 — OcHOBHBIE XapaKTEPUCTUKU YPOBHEMEPOB.
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2.3 JkcnayaTanuoHHasi 0€30MacCHOCTh
DKcrutyaTanmoHHas 6€30MacHOCTh MPUOOpa 00eCIeYnBaeTCsS TOJBKO MPHU COOJTIO-
JICHUM YKa3aHWM [TaHHOTO pyKoBojcTBa. i1 oOecreueHusi SKCIUTyaTalmOHHOMN
0e30macHOCTH U COOJIOJICHUS] TapaHTHUHHBIX O00S3aTENBCTB, 3AIMPEIICHO BHOCHUTH
KaKue-Tm00 M3MEHEHUsT B KOHCTPYKIMIO Tipubopa. JleiictBusa ¢ mpubopom, Kpome
W3JI0)KCHHBIX B IAHHOM PYKOBOJICTBE, MOTYT BBITIOIHATHCS TOJIBKO C O(HIIMAIIBHO-
r0 pa3perieHus: U3TOTOBUTEIIS.
2.4 O6uue yka3aHusi o 60e30MacHOCTH
Yposuemepsl YJIM-31A1, VJIM-31-HF, VJIM-31-HF-F, VJIM-31A1-HF, VJIM-
31A1-HF-F u YJIM-31A1-HF-F-LC ynoBneTBopsiOT BCEM COBPEMEHHBIM Tpebo-
BaHUSIM U HOpMaM Oe3zonacHOCTH. Pabodast yacToTa M3IIydeHHs] YpOBHEMEPOB B 3a-
BUCUMOCTH OT Mojudukaruu coctasiser okojo 24 I'Tu g VIIM-31A1 u 12545
[Tu mma VJIM-31-HF, VJIM-31-HF-F, VJIM-31A1-HF, VYJIM-31Al-HF-F u
VIIM-31A1-HF-F-LC. MomnocTth u3inyyeHus He npeBbimaeT 8 MBT, uro 3Hauu-
TEJIbHO HUXKE MPENESIbHO JIONMYyCTUMBIX 3HAaYEHUH. YpOBHEMEDP MOJHOCTBIO Oe30ma-
CEH JIJI YEJIOBEKA U )KUBOTHBIX. Y CTPOUCTBO pa3peliaeTcsi SKCITyaTUpOBaTh TOJIb-
KO B HCIIPAaBHOM COCTOSIHMH BO M30€)KaHWE aBapUMHBIX CUTYaIllUl Ha TPOU3BOICTRBE.
YpoBHEMEpHI pa3pelieHo UCI0Ib30BaTh TOJIBKO BO B3pHIBOOE30IIACHOM 30HE.
2.5 Jxojoruveckasi 0€30MaACHOCTh
3anmTe OKpY’Karoled cpeibl CIOCOOCTBYET COOJIIOJIEHHWE PEKOMEHAAIuM, U3JI0-
JKEHHBIX B pazjiesiax «YIaKoBKa, TPAHCIOPTUPOBAHUE M XPAHEHHUE» U «Y TUIIM3a-
U,
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3 OIIMCAHME U3IEJINUA

3.1 KoMILIEKT MOCTABKH YPOBHEMEPOB.
KoMIIIEKT MOCTaBKM BKIIIOYAECT:
- Pamapuwnii ypopaemep (YJIM-31, VJIM-31-HF, VJIM-31-HF-F, YJIM-31Al,
YJIM-31A1-HF, YJIM-31A1-HF-F, YJIM-31A1-HF-F-LC);
- IIporpammMHoOe oOecrieueHre JIsl HACTPOHKH M JOKYMEHTAIUsl Ha 3JICKTPOHHOM
HocuTese (kommakt auck CD):

-IIporpamma st Hactporiku Ulmcfg;

-lpaiiseproe I10 (Bluetooth, HART);

-PykoBOJCTBO 10 DKCILTyaTaI1H;

-JlonoHUTEbHAS TOKyMEHTaIMs (CepTU(UKATBI U pa3pelieHus, IPU He00-
XOJAUMOCTH TpoYast TeXHHUECKas HHpOopMaIus).

NPUMEYAHUE

[IporpammHOe obOecrieueHUe W JOKYMEHTAIUSl Ha JJICKTPOHHOM HOCHTENE MOXKET
HIOCTABIISTHCS B KOJMYECTBE | IIT. HA BeCh KOMIUIEKT 3aKa3a Mo CrenupUKaINH.
JlononHuUTEIbHOE 000pYyIOBaHNE, KOTOPOE MOKET OBITh BKIIOYEHO B crielu(puKa-
IIUIO 3aKa3a:
- [IporpammuoOe obecrieueHrne BepXHEro YPOBHS:
«Limaco OPC Servery;
OPC knueHT — «Reservoir Viewery Bu3yaiu3aiis CHCTEMbl H3MEPEHUS;
- UICTOYHUK MMUTAHUS;
- mpeoOpazoBarenu uHTepdeiica RS-485;
- npeoOpazoBarenu untepdeiica HART;
- mynbT KoHuryparop [1JI-01;
- TePMETH3UPYIOIIAs TIPOKITAJIKA;
- mepexoaHbIi Quaner (mepexon D y)'

NNPUMEYAHUE

KOHKpeTHbIN THI ONOJHUTEILHOTO 00OpyAOBaHMsS (MHTEp(EHCHBIX alanTepos,
(brnaH1EeB, repMETU3UPYIOIIUX MPOKIAJA0K) MOXKET UMETh Pa3IUYHOE UCIOJHEHHUE,
OroBapUBaETCs NPHU 3aKa3e 000PYIOBAHUS U YKA3bIBAE€TCS B ClIEHU(UKALINN 3aKa3a.

YpoBHEMED SBIAETCS CIOKHBIM JJIEKTPOHHBIM YCTPOMCTBOM. JlJIs1 €0 KOPPEKTHOU
paboTbl HEOOXOAMMO MPABWIBHO BBHIOpPaTh MOJAEIb U KOH(UIYpalUi0, COOTBET-
CTBYIOILIYIO pemiaeMoil 3amade. [lombop Mozenu u KoHpurypanuum ypoBHEMEpa
IPOU3BOAUTCS KBATU(UIIUPOBAHHBIMU CIICLIMATUCTAMU HAa OCHOBAaHUM TEXHUYeE-
CKOM mH(popMaIuu (3aroJHEHHOTO OMPOCHOTO JIMCTa, YepTexel pe3epByapa, TeX-
HUYECKOTO 33JaHus U T.1.), IPEAOCTABIAEMON 3aKa3uMKOM IIPU Pa3MEIIECHUH 3aKa-
3a. Ilpu HeBepHO TOAOOpPAaHHOW MPOTPAMMHO-ANTAPATHOW KOH(PUTYpaIuu
YpOBHEMEpA, BCIECACTBUE MPEJOCTABICHHUSI HEAOCTOBEPHBIX TEXHUYECKUX JAHHBIX,
BO3MOKHA €r0 HEKOPPEKTHAs paboTa, UTO HE SIBJISAETCS TAPAaHTUUHBIM CITy4aeM.
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3.2 KoHCTpYKUMS U31eJIHsl

[ BXHO/I02U4eCKas Jac/iyka

ADbIUKE

KaoebHull Bbod

AHmeHHa

Puc. 3.1. BHemHuii BUJI ¥ pacrosoKeHNEe OCHOBHBIX JJIEMEHTOB YPOBHEMEDPA
VIJIM-31-HF, YJIM-31A1-HF.

ADbILLKA

KaoensHbil bbod

AHmEeHH

Puc. 3.2. BHemHuii BUJl U pacrojioKeHUe OCHOBHBIX DJIEMEHTOB YpOBHEMEpPA
VJIM-31Al.
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Kpkika

KaoenbHuit B6od

AHmerHa

Puc. 3.3. BHemnuii Bua 1 pacmoyioxkeHre OCHOBHBIX AJIEMEHTOB ypoBHeMepa Y JIM-
31-HF-F, YJIM-31A1-HF-F u YJIM-31A1-HF-F-LC. AntoMiHHEBBIN KOpITYC.

KaoenbHeiu B6od

AHmeHHA

Puc. 3.4. BHemnuii BUJI U pacrojioKeHUe OCHOBHBIX AJIEMEHTOB ypoBHemepa Y JIM-
31-HF-F, YJIM-31A1-HF-F u YJIM-31A1-HF-F-LC. [1nactuxoBslii KopItycC.
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Puc. 3.5. Konctpykuus ypoBHeMepa. PacnonoxeHue 3J1eKTpOHHOTO MOTYJIS.

3.3 UnenTtudukanus usaeus

Nnentudukanus npubopa BHIMOJHIETCS OJHUM U3 BO3MOXKHBIX CITIOCOOOB:

- 110 JJaHHBIM, YKa3aHHBIM Ha 3aBOJICKOM TaOJWYKe YCTPONCTBA (IIUIIbIUKE);

- 110 MpUJIaraeMoOMy NaCIOPTy W3S,

- MO0 3ampocy Ha MOPEANPUSITHE H3TOTOBUTEIL C YKa3aHUEM CEPUUHBIX HOMEPOB
ypOBHEMEpa.

TumoBol MIUIBIUK YPOBHEMEPA COJCPIKHUT CICAYIOIINE JaHHBIC I UICHTH(HKA-
MY U IPUMEHEHUS pudopa:

- JJOTOTHIT U3TOTOBUTEIIS;

- TUII YCTPOMCTBA;

- CEpUMHBIA HOMED;

- TOJl U3TOTOBJICHUS;

- 3HaK COOTBETCTBHUS,

- cTeneHsb 3amumThl |P;

- IONTyCTUMasl TeMIIepaTypa OKPYKaroIIeH Cpebl;

- HaNpsHKEHUE MUTAHUS;

- BBIXOJIHbIE CUTHAJIBI (B 3aBUCUMOCTH OT MOJIU(HUKAITUN).
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Puc. 3.6. IIpumep TUIIOBOTO IIMILIUKA YPOBHEMEDA.

Ha BepxHeil cTpouke MIMIbIMKA yYKa3aHa cucTeMa 0003HAaYEHUsI ypOBHEMEDA
B CJIETYIOILIEM BU/JE!
VIIM - X - X, - X,- X, - X, - X,
rae X, - monudukanys yposHemepa: -31, -31A1;
X

OTCYTCTBHUE;
X, - nuameTp aHTeHHbI: F — nnaMeTtp aHTeHHBl 50 MM, 0 — TMaMETp aHTEHHBI

68 MM;
X, - nuana3oH usmepenuil: LC — cokpamenssiii Ha 50%, 0 — nomiHsIi;

X
X 6
KOHCTPYKIIMOHHBIN IUIACTHK.

, — KOMIIJICKTAall¥A aHAJIOT'OBBIM BBIXOJAHbBIM CHUI'HAJIOM: HF — HaJINn4uc, 0 -

. - HanpspkeHue nutanus: 0 — HoCTOsSHHBIN Tok 24 B;

- MaTtepuall Kopmyca ypoBHemepa: M — amroMuHuN ¢ mOKpackou, P —

3.4 llpunumn padoTsl

YpoBHEMEp yCTaHABIMBAETCS Ha KpBIIIE pe3epByapa, Ha (ranue nmatpyoka. [Ipu
ATOM HUKAaKHUE€ €ro 4acTH HE OMYyCKAaIoTCs BHYTPh pe3epByapa. [Ipubop usmepsier
paccrostHue L ot skpana aHTeHHbI (1. 12.15) 10 MOBEpXHOCTH MPOIYKTa Yepe3 OT-
BepcTue BO (iaHie. 3aTeM MNPOU3BOIUTCS BBIYUCICHHE YPOBHSA 1O (opmyiie
U=H-L,rne H —BbicOTa yCTaHOBKH.

ba3oBoli MIOCKOCTBIO U3MEPUTEINBHOTO JHAaNa30Ha ypOBHEMEpPA SIBISETCS HUKHSIS
MMOBEPXHOCTh SKPAaHA AHTEHHBI.
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Puc. 3.7. YpoBHemep Ha pe3epByape.

AHTEHHa paJlapHOTO YpOBHEMEpA HM3Iy4daeT PaAUOCUTHAI U MPUHUMAET OTPAXKEH-
HBIM OT MOBEPXHOCTH MPOAYKTA IXOCUTHANL. DJIEKTPOHHBIN OJIOK MOCPEACTBOM MPO-
IpaMMHO-aIIapaTHOTO KOMIUIEKca 00pabaThiBaeT XOCUTHAN U MPeoOpa3yeT ero B
COOTBETCTBYIOIIMIM BBIXOJAHOW CHUTHAJ, KOTOPHIA HeceT nHpopmaimo 00 u3MepeH-
HOM 3HAYCHUHU.
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Puc. 3.8. [Tpuniun nzmMepeHus.

YpoBHeMepsl padoTatoT 1o npuHuny JIUM (FMCW) - paguosiokaropa. 9To oauH
13 KJIACCHYECKUX METOJ0B OCCKOHTAKTHOTO U3MEPEHUS PACCTOSIHHS, TIO3BOJISFOIIIHIA
MUHAMH3UPOBATh BIMSHUE TApa3UTHBIX MOMEX M IOMEX, CBSI3aHHBIX C HEPOBHO-
CTSIMU (BOJIHEHHUSIMU ) TIOBEPXHOCTHU U3MEPSIEMOT0 MPOAYKTA.

[TpuHIIMTT TEHCTBUS 3aKITFOYACTCS B CICIYIOIIEM: CBEPXBBICOKOYACTOTHBIN TeHEpa-
TOpP MaJIOi MOITHOCTH ()OPMHUPYET 30HIUPYIOMNN PATUOCUTHAJ, YACTOTa KOTOPOTO
B TCUCHHUM IEPHOAa M3MEPCHHS JMHEHHO pacTéT (CIUIONIHAs JMHUA Ha puc.3.9).
OTOT curHai (Ha30BEM €ro MpsMbIM), U3Ty4aeTCss aHTEHHOM JaTyrKa B HaIlpaBJie-
HUUW TMOBEPXHOCTH MPOayKTa. Uepe3 BpeMsl 3aIepKKU T3 , OTPAXEHHBIA OT TTOBEPX-

HOCTH CHUTHaJ (IIyHKTHUpHAs JUHHS Ha puc. 3.9), BO3BpalIaeTcs B aHTEHHY. T3—

BpeMsi, KOTOpoe TPeOyeTCsl paMOBOIHE IS MPOXOKIACHHS PACCTOSIHUS OT AaHTCHHBI
JI0 OTpaKarolel MOBEPXHOCTH U OOpaTHO. T3 =2-L/c, rie C — CKOpPOCThb CBeTa.

Tak Kak CKOpPOCTh PACHPOCTPAHECHHS PAJAMOBOJH IMOCTOSIHHA, TO 3Has BpeMs 3a-
JEePKKHU, MOXKHO OTNIPEACIUTh MpoiieHHoe paccTosiHue. M3 puc. 3.9 BugHO, 4TO 32
BpeMs T3, 4acToTa MPSMOTO curHana yBenuuutcs Ha AF . [lpu cMmemvBanum nps-

MOTO U OTPAXEHHOI'O CUTHAJIOB BBIJACIISIETCS HU3KOYACTOTHBIM CUTHAJ PA3HOCTHOM
4acTOThl AF . Jlasiee 3TOT curHai onrdpoBbIBaeTCs U 00padaThIBaeTCsl CUTHATIBHBIM
nporieccopom (DSP). Ucnonb3ys anroputm Ha ocHOBe mpeodOpazoBanus Dypre u
OpUTHHAIBHBIC AJANTUBHBIC aJITOPUTMBI 00paOOTKHM U TrymMorioaasieHusi, DSP BbI-
MOJIHSET CIEKTPAIbHBIA aHAIW3 CUTHAJA, PEe3YJbTATOM KOTOPOIO SBISETCS TOUYHOE
3HAQYEHUE Pa3HOCTHOM 4acTOoThl. OmpeaenuB 3Ty YacTOTY, Mbl ONPEIEIUM BpEMs
3a/IEpKKU CUTHAJIA, @ 3HAYNUT U PACCTOSIHUE, IPOMIECHHOE PaAuOBOJIHOM. Jlanee n3-
MEPEHHOE PACCTOSTHUE MCTIONB3YETCS VISl BRIYUCICHUS YPOBHS U 00bEMA.
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Puc. 3.9. llpunmun padotst JIYM panuonokartopa

3.5 YnakoBka, TpaHCIOPTHPOBaHHE U XPaHEHH e

YpoBHEMEp MOCTaBISETCS B YIAaKOBKE, 0OCCIIEUMBAIOIIEH €ro 3alluTy BO BpeMs
TPaHCTIOPTUPOBAHMUSI.

VYakoBKka MU3roTOBJICHA U3 KaPTOHA, KOTOPHIN SIBJIAETCS MepepadaThiBa€MbIM MaTe-
pralioM. B OTZIENBHBIX CiTydasix BO3MOXHO NPUMEHEHNE TIEHONOIUATUIICHA U TIOJIH-
ATUJICHOBAS TIJIEHKA, KOTOPBIC YTWIM3UPYIOTCS Ha CHEHUANbHBIX MepepadaThiBaro-
IUX OPEANPUITHSX.

TpancnopTupoBka npudopa J0JKHA BRIMOIHATECS B OPUTHMHAILHON ynakoBke. [1o-
CJIe TPAHCIIOPTUPOBKH TPHOOP JOHKEH OBITH MPOBEPEH HAa MPEAMET OTCYTCTBHS
TPAHCIIOPTHBIX MOBPEXKJICHUN W KOMIUIEKTHOCTH. B citydae oOHapykeHus TpaHC-
MOPTHBIX TOBPEXKICHUN WJIM HEKOMIUIEKTHOCTH OOOPY/OBaHHS BCE BBISBICHHBIC
HEJI0CTaTKU O(POPMIISIOTCSA B YCTAHOBJICHHOM MOPSIIKE.

[TpuGopsl 10 MpOBEACHUS MOHTa)Xa JOJDKHBI XPAHUTHCS B OPUTHMHAIIBHOW 3aBO/I-
CKOM yMaKOBKE B 3aKpbITOM BHjie. [Ipu xpaHeHUU JOJKHBI COOJIOIATHCS CIEAYIO-
1I1E YCIIOBUS:

- remrnepatrypa xpanenus -40...+80°C;

- OTHOCHUTEJIbHAS Bia)KHOCTH 20...85%;

- HE JIONyCKAETCA XPAaHEHUE MOJT BO3JICHCTBUEM arpeCCUBHOM CPEJIbL;

- HE JIOITyCKAETCA XPAaHEHUE Ha OTKPBITOM BO3/IyXE;

- HE JIOTTYCKAEeTCsl MEXaHMYECKOE BO3/ICUCTBHE HA MMPUOOP MIPU XPaHEHUH.
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4. MOHTAXK

4.1 Bp1060Op mo3uuuM J1Jisl MOHTAXKA

Ot HpaBHHBHOﬁ YCTAaHOBKH YPOBHCMCpPA 3aBUCHT CTaOMIILHOCTD ITOKa3aHUM M TOY-
HOCTb USMCPCHMUA IIPOAYKTA.

[Ipu BEIOOpPE MOHTAXKHOM MO3UIIMHU TTPUOOpa CIIeAyeT MPUICPKUBATHCS CIASTYIOITUX
PEKOMEH TAIWNA:

- YCTaHABJIMBATh MPUOOP TaKUM 00pa3oM, 4TOOBI 30HE M3MEpeHHs (MmoapoOHee TI.
4.4) He MOJDKHO OBITH MPEIMETOB WIIM KOHCTPYKIIMM, CO3IAIONIUX MTOMEXH PacIpo-
CTpaHEHUIO pajauoiyda (TpyObl, apMaTypa, MEIIaJKH, CTCHKU pe3epByapa u 1p.);

Puc. 4.1. YcranoBka nmpubopa Ha pe3epByape. KOHCTpyKTUBHBIC DJIEMEHTHI

- HE CJIEIyeT YCTaHABJIMBATh IPUOOP TAaKUM 00Pa3oM, YTOOBI MMOTOK 3aMOTHSIOIIETO
€MKOCTb MPOAYKTa MOMajaj B 30Hy JEHCTBUS JIy4a, ONTUMAIILHO pacrojiaraTh Ipu-
OOp B CTOPOHE OT MECTa 3arpy3KHu;
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Puc. 4.2. YcranoBka npubopa Ha pezeppyape. [logaya npoaykra.

- TIPYU BBITPY3KE MPOJYKTa U3 pe3epByapa, Ha MOBEPXHOCTHU MPOAYKTAa MOXKET oOpa-
30BaThCsl BOPOHKA. IJTO HAJIO YYUTHIBATH MPU BHIOOpE MecTa pazMelnieHus: mpuoo-
pa. YpoBHeMep HEOOXOAMMO YCTAHOBUTH HaJ MECTOM C CaMOM TJIaJKOW MMOBEPXHO-

CTBIO MTPOJYKTA.

o )

;o s
575/

Puc. 4.3. YcranoBka npubopa Ha pe3epByape. BoIrpy3ka npojykra.
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- 1711 oOecTieueHus] U3MEpPEHUs] YPOBHS 10 BCE TITyOMHE eMKOCTH ypOBHEMEp A0J-
eH ObITh COPUEHTUPOBAH MO HANPABIECHUIO K caMOW HMXKHEH Touke eMkocTu. Ha
BEPTUKAJIBHBIX [WIMHAPUYECKUX OYHKEpaxX ¢ KOHWYECKUM BBIITYCKOM 3TO JOCTHTa-

€TCSI MOHTAKOM B cepe/inHe OyHKepa.

Puc. 4.4. YcranoBka npubopa Ha OyHKEpe C KOHUYECKUM JTHOM.

Ecnu Takoit cmoco® MOHTaxa HEBO3MOXKEH, HEOOXOAMMO HAMPABUTH U3MEPUTEIb-
HBIN JTy4 npubopa B EHTp OyHKepa, YTO JOCTUTACTCS HAKIOHOM IJIOCKOCTH (hIaH-

11a MOHTQXKHOTO MaTpyoKa.

HeoOxomumblil yron HakioHa [ 3aBUCUT OT MOHTaXHOW MO3MIMHM U Pa3MEpOB

OyHkepa. YTros HakJIOHa MOXKHO MPOBEPUTH MPHU MOMOIIU JaTUMKa yrjia HaKIOHA,
BCTPOEHHOTr0 B ypoBHeMep (moapoOHee 1. 7.1 luarHocTuka mpuOopa) WM IpH Io-

MOIIY YPOBHSI.
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Puc. 4.5. YcranoBka nmpubopa ¢ HaKJIOHOM Ha OyHKepe ¢ KOHUYECKUM JTHOM.

B caenyromeii Tabnuiie mpuBeaeHbl 3HAUCHUE pacCTOSHUSA V OT IEHTpa eMKOCTH
JI0 MOHTAKHOU MO3UIINH.

BricoTa ycra- B=2° B=4° B=6° B=8° B=10°

HOBKU 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 1,1
8 0,3 0,6 0,8 1,1 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 49 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 5,3 7,0 8,8
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Jns npumepa. byHkep BbicoTOi 15 M, ypoBHEMEpP CMOHTHPOBAH Ha paccTOsSIHUM 1,6
ot nieHTpa. [lo Tabmmiie onpenenum TpeOyeMbIil yroi HakiioHa 6°.

- B YCIJIOBHSX KAPKOT0O KJIMMaTa CJIEAYeT HUCHOJb30BaTh KO3BIPEK WIIM HABEC IS
3aIUTHI NPUOOpa OT MPSAMBIX COTHEYHBIX JIyUEH;

Puc. 4.6. YcranoBka mpubopa ¢ 3alUTHBIM KO3BIPHKOM

- TEMIIEpATypa B MECTE YCTAHOBKHM ypOBHEMEpPA HE NOJKkHA npeBbimaTth +50°C, mpu
MOHTa)X€ Ha pe3epByap C BBICOKOW TEMIIEpaTypOM Cpelbl CIEIYET MCIOJb30BaTh
PaJMOIIPO3PAUYHYIO TEPMETUUPYIONIYIO MPOKIAAKY cM. 1.i. 12.8-12.11;

- IIpY YCTaHOBKE ypOBHEMEpPA Ha pe3epByap ¢ U30BITOYHBIM JaBICHUEM WU pa3psi-
KEHHEM, HEOOX0IMMO UCIOJIb30BaTh PAIUONPO3PAUHYIO TEPMETUIUPYIOLIYIO TPO-
KJIaJKy cMm. m.am. 12.8-12.11;

INPUMEYAHUE

B cnywyae ucnonwp3oBaHmsi mpubopa pe3epByape, Korja HEBO3MOXKHO BBIICPKAThH
YCJIOBUSI MOHTaXka IO OTCYTCTBHIO KOHCTPYKLHI B U3MEPUTEIBHOM JIy4€ CIEAYET
MPUIEPKUBATHCS CIEAYIOINX PEKOMEHAAIUMI:

- paccTOsIHME OT CTEHKH €MKOCTH JI0 IIEHTPaJIbHOW OCH YpOBHEMEpa BBHIOMpATh B
npenenax 1/2...1/3 paguyca pesepByapa, puc. 4.7;
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Puc. 4.7. YcranoBka npubdopa

- €CJIM CTEHKH pe3epByapa He SBJISIOTCA TIaIKUMH (Hanpumep, pudIieHb MeTal,
CBapHBIC IIBBI, KOHCTPYKIIMH) PACCTOSTHUE OT CTEHKHU JOJKHO OBITh MAaKCHUMAaJIbHO
BO3MOYKHBIM.

INPUMEYAHUE

B ciydyae npumeneHus mpubopa Ha pe3epByapax W3 HENPOBOSUIEr0 Marepuana
(HanpuMep, IUIACTHK), CIAEAYET YYHUTHIBATh, YTO KOHCTPYKLMU BHE pe3EpByapa Mo-
I'yT HONajgaTh B U3MEPUTENbHBIN Jyd. [loaTomMy, mpu MOHTaxe cieayeT BbIOUpaTh
MOHTa)KHYIO MO3UIIMIO C YYE€TOM JTaHHOTO (haKTa.
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Puc. 4.8. Ycranoska npubopa. PezepByap 13 HEpoBOASIIIET0 MaTeprana.

4.2 O61mue TpeGOBAHUS K YCTAHOBKE YPOBHEMEPa HA MOHTAKHBIN MaTPyOOK

LT

Ei

!

—

20

Puc. 4.9. YcranoBka npubopa Ha MOHTaKHBII MATPYOOK.
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JlonycTuMO€e OTKJIOHEHUE OCH MaTpyOKa OT BEPTHKAIM, NPU U3MEPEHUH YPOBHSI
KUIKAX TPOTYKTOB - 1°.

Bricota marpyOka H u3mepsieTcst mo ero BHyTpeHHEH MOBEPXHOCTU OT (pIaHIa J10
HWOKHEH KPOMKH OTBEpCTHs. MakcHMallbHas JOIyCTUMAasi BhICOTA MaTtpyOKa 3aBU-
CUT OT ero auamerpa. Uem Oouibllie JUaMETp, TEM BBIIIE JAOMYCTUMBII MaTPyOOK.
3HaueHHUsI, CBA3BIBAIONIME AUAMETP MaTpyOKa M €ro BBICOTY, BHIOMpAIOTCS B 3aBU-
CUMOCTH OT IPUMEHEHUs, CM. 1I. 4.3.

[Tpumenenue 6oJee BHICOKOTO MaTpyOKa MOKET MPUBECTH K BOZHUKHOBEHUIO Iapa-
3UTHBIX IIEPEOTPAKEHUI U MOXKET 3aTPyIHUTH Iporuecc ndmepenus. [Ipu xemannn
IPUMEHUTH OoJiee JUIMHHBIN NaTpyOOK, YeM pacCUMTaHHBIN JIsl JAHHOTO MPUMEHEe-
HUS, HEOOXOAMMO COTJIaCOBAHHWE KOHCTPYKLMHU € IpousBojauteneM. OTBepCcTHE B
KpBILLIE [0/ NaTPyOKOM JIOJKHO OBITh HE MEHbILIE BHYTPEHHETO JUaMeTpa narpyo-
Ka. BHyTpeHHsIs MOBEpXHOCTh NMaTpyOKa HE JOJDKHA COAepkaTb HEPOBHOCTEH pa3-
mepoM Oosee 3MM. [lapasuTHble OTpakeHHs OT HEPOBHOCTEN BHYTpPHU MaTpyoOKa Mo-
TYT MPUBECTU K YXYJIIIEHUIO TOYHOCTH U YCTOMYMBOCTH U3MEPEHUSI.

B ciyuae, ucnonp30BaHus MaTpyOKOB MPSMOYTOJIBHOTO CEYEHHUs BBICOTA MaTpyOKa
C YYETOM TOJIIMHBI KPBIIIM BMECTE C BHYTPEHHUMHU KOHCTPYKUUSMH, TPUMBIKAO-
IIMMU K KpblIle (pedpa XKECTKOCTH U T.J.) HE JIOJHKHA MPEBBIIATH MPUBEICHHbBIE B
1. 4.3 3Ha4YeHwHsI, TJie BMECTO UaMeTpa naTpyOKa 3amuchbIBaeTCs pa3Mep y3Kou CTo-
POHBI IPSIMOYTOJIbHUKA.

IIpu u3MepeHNH NMPOAYKTOB PACTUTEIHHOI0 MPOUC-
XO0K/1eHHs (3epHa, KOMOMKOpPMA, COM M T.]1.), HE00XO0-
JAUMO yYCTAHABJMBATH YPOBHEMEP B COOTBETCTBUM €
TPeOOBAHUSAMH, YKA3aHHBIMH B npuiaoxkenun 12.16.

4.3 MoHTaxXHbIe IATPYOKHU

TpeboBanus Kk MaTpyoOKy 3aBUCAT OT BUJa mpuMeHenus. [I[pumenenus noapaszaens-
IOTCS Ha J[Ba BUJIA: C CUJIIbHBIM OTPaKEHHBIM CUTHAJIOM U CJIa0bIM.

K nmpumMeneHusiMm co cnaboil oTpaxkaromei CrioCOOHOCTBIO OTHOCSITCS JKHIAKOCTH C
BO3MOXXHOCTBIO TIeHOOOpa3oBaHus >1 cM, pe3epByaphl C MEIIAIKON, B CIydasiX, KO-
raa Jiyd nmpuOopa momnagaeT Ha KOHUYECKYI0 MOBEPXHOCTh, BO3HUKAIOIIYIO W3-3a
nepeMeNIMBaHus U UMEIOITYI0 yToJI HaKJIoHa Oojiee 6 TpaaycoB, a TAKKE BCE CHIY-
YHhe MAaTEPHUAIIBI.

Bce ocranpHble TPUMEHEHUSI OTHOCITCS K MIPUMEHEHUSM C CUJIBHBIM OTPa’KECHHBIM
CUTHAJIOM.

B cnenyromeit Tabnuiie mpuUBEICHBI MaKCUMAIbHBIE PEKOMEHIOBAHHBIC pa3Mepbl
JUTSl TUTIOBBIX MATPYOKOB B MIJITUMETPaX, TApaHTUPYIOITUE pabOTOCTIOCOOHOCTh U
COXPAaHEHHE TEXHUYECKUX XapaKTEPUCTUK YpPOBHEMEpOB. lIpeBblllieHHME TaHHBIX
pa3MepoB MOXKET BBI3BaTh HECTAOMJIBLHOCTH MOKa3aHWW ypOBHEMEpa U YBEIMYHUTh
MOTPENTHOCTh U3MEPEHUS.
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YpoBHEMED 31A1-HF-F 31A1-HF-F 31-HF-F 31-HF,
31A1-HF
[Tpumenenne | Kugkoctu co CWJIBHO OTpaKaroIast Ku/i- Kunkoctu co Colnyunii
cnmaboit orpa- KOCTbh, BOJIa, HEKOHIIEHTPUPO- ciaboit oTpa- MPOAYKT
JKAIOLLEH CIIO- | BaHHBIC PACTBOPBI, HE B3PBIBO- | JKAKOLIEH CIIO-
COOHOCTBIO OITaCHBIC KUIKOCTH. COOHOCTBIO
Hy50 250 430 150 -
Hy80 430 710 250 550
Hy100 600 950 400 750*
Hy150 900 1430 600 1100!
Hy200 1200 1900 800 1450
Iy300 1800 2400 1200 2200

4.4 3oHa qelcTBUS U3MEPUTEIBLHOIO Jy4ya

OcHoBHasi sHeprus npubopa HU3Iy4aeTcss B JIyde, OINPEIACICHHOM JIuarpaMMoin

HAIpaBJICHHOCTH.
Mogens VIIM- | VJIIM- | VJIM- | VJIM-31Al- YJIM-
ypoBHEMEpA 31-HF | 31Al 31A1- | HF-F, YJIM- | 31A1-HF-
HF 31-HF-F F-LC
[lupuHa u3MepuTeb- 2 9 2 4 3)
HOTO Jly4ya o , Tpa/l.

Huametp nyqa W omnpezensieTcst Ha OCHOBE (PYHKIIUU OT IITUPUHBI U3MEPUTEITHEHOTO
Jy4ya @ Y U3MeEpsieMoro paccrosinus L cormacHo popmyre:

W=2-L-tan(zj
2

JInst pacuera MIMPHUHBI 30HBI AEHCTBUS U3MEPUTENIBHOTO JTyda MOYKHO MCIOJIb30BaTh
YIPOILEHHYIO (JOpMYJTy JUIsl COOTBETCTBYIOLIEH MOJIENIM YPOBHEMEpA:

VIM-31A1- | VIIM-
Mogens | VIIM-31- VIM- | HF-F, YJIM- | 31A1-HF-
yposremepa | HE | VIMSIALE i b | BLHRE | F-LC
Tiaverp | W =0.035-1 W=0.157- L W=0.035-1l W =0.07-L |W=0087-L
ny4a

! TIpu u3MepeHrH IPOAYKTOB PACTUTENLHOTO IPOMCXOKIEHNS (3epHa, KOMOMKOPMa, COM U T.J.), HEOOXOIUMO PyKO-
BOJICTBOBATHCS TPEOOBAHMIMHU, YKa3aHHBIMH B PHIIOKeHUH 12.16.

VJIM.0.01.000PD_18 07 22 25




b
=y S
Z,

a

%

Puc. 4.10. 3oHa nelicTBUS U3MEPUTEIBHOTO JTy4a

4.5 MeprBas 30Ha

YpoBHEMEPHI UMEIOT TaK Ha3bIBAEMYIO «MEPTBYIO 30HY». DTO 30Ha BOJIM3U aHTEH-
HBI JIaTYMKa, U3MEPEHHUE B KOTOPON 3aTpyIHUTENBHO J1M00 HEBO3MOXKHO. « MEpTBast
30Ha» n3o0paxeHa Ha puc. 4.11. [Ipu u3MepeHUN KUIKUX MPOAYKTOB €€ MOKHO
YCIIOBHO pa3lieNnuTh Ha Tpu obsactu. Camasi OivkHsIs (HAa PUCYHKE ciieBa) 00JacTh,
U3MEepeHHe B KOTOpPOW HEBO3MOKHO. Cpeansisi — 001acTh HECTaOMIIbHBIX H3Mepe-
HUH, NpUOOp MOXKET OMPENENATh PACCTOSHUE C HU3KOW TOYHOCTBIO, BO3MOXKHBI
CKauKH Toka3aHui. [lanbHsAs o0sacTh «MEPTBOM 30HBI» — MU3MEpPEHUsl B HEH CTa-
OWJIbHBI, HO TACMOPTHAsl TOYHOCTh He nocturaercs. lIpoTsskéHHOCTH obOsactei
«MEPTBOM 30HBD» 3aBUCUT OT OTPaKaroIIel ClOCOOHOCTU MPOJYKTa, HATMYUS KOH-
CTPYKIMUA pe3epByapa, Momajarolux B Jyd gatduka. [Ipu cobOmrogeHun mpaBui
YCTaHOBKM JIJaTUMKA Ha pe3epByape, «MEPTBast 30Ha» He mpesbimaet 600 mm. s
MU3MEPEHUS CHIITYYETo MPOAYKTa U3MEPEHUSI BO3MOXKHBI ¢ paccTosHust 600 MM.

0 MépTBas 30Ha 600MM

Pabouag 30Ha

B

VAV,
NN
VAN,

SH
S
E

VAV
WY
NN

1
:l
#
i f

AHTEHHA
Jartymka

|/|3Mep9HI/IF| HecTtabwuneHble CTtabunbHble CtabunbHble

HEBO3MOXHbl  M3MEepeHUs NIMEpEHMA C  USMEPEHA C
MOHWMXEeHHOW nacnopTHOU
TOYHOCTbH TOYHOCTBHD

Puc. 4.11. MeptBas 30Ha npudopa
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4.6 Ilpumepbl MOHTAKA

Ha puc. 4.12, B no3unusax A u B nokaszansl npuMepsl MOHTaka ypOBHEMEPA, BbI-
MOJIHEHHOTO B COOTBETCTBUM C TPEOOBAHMSAMHM HAcTosAlEed HHCTpykuuu. Ha
puc.4.12 BapuaHT A, mokazaH MOHTaX ypoBHeMepa Ha (iaHel pe3epByapa 0e3 uc-
MOJIb30BaHUs MaTpyOka, Ha BapuaHT B — ¢ marpybkom. B BapuanTax C-E m300pa-
YKEHbI TUIIMYHbIE OIUMOKA MOHTaXa, Ha KOTOPbIE CIeayeT 0OpaTUTh BHUMAaHUE.
Bapuant C — kpail Kpbllu moj naTpyOKOM BBICTYIAeT BHYTPb MaTpyOKka, KpoMe TO-
ro, OTBEPCTHUE B KPBHIIIE MEHBIIIE MUHUMAIBHO TOMYCTUMOTO.

Bapuant D - HikHMi Kpail naTpyOka 3ariiy0JieH OTHOCUTENBHO KPBIIIH, U3-3a YETO
JUTMHA MaTpyOKa oka3bIBaeTcs 0oJibllie AOMYCTUMOM, YKa3aHHOH B 11. 4.3.

Bapuant E - ypoBHeMep ycTaHOBJEH C OOJBIIMM CMEUICHHUEM OTHOCUTEIBHO BEp-
TUKaJIbHOW ocu marpyOka. CienyeT ycTaHaBIMBaTh NMPUOOP MO ILEHTPAIbHOM OCH
natpyoOka.
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2700min

600 min

2100min

Puc. 4.12. Tlpumepsl MOHTaXXa

VJIM.0.01.000PD_18 07 22 28



@

4.7. KOHCTPYKIIUH B €MKOCTH

Haxopsimuecs B €MKOCTH KOHCTPYKIIMM - TPYOBbI, apMaTypa, MEIIaKH, CTEHKHU
pudaeHbIe CTCHKH pe3epByapa, CUTHAIM3ATOPHI YPOBHS M MPOYHUE MPEAMETHI, MO-
ryT ObITh UCTOYHMKOM MApPa3sUTHOTO CHUrHajla. MOHTa)KHAsl MO3UIIMS ypPOBHEMEpa
JOJDKHA OBITh BhIOpaHa Tak, 4TOOBI HA MYTH PACTIPOCTPAHCHHS PATUOCHTHANA HE
OBLIO HUKAKKUX MPEmsITCTBUM. Eciin 1aHHOE yclioBHE HEBO3MOXKHO BBIMOJHUTH B CU-
Jy KOHCTPYKTHMBHBIX OCOOCHHOCTEHW pe3epByapa CiemyeT OOpaTHUThCS B CIYKOy
TEXHUYECKOU MOJACP>KKHU MPOU3BOIUTES.

BnusiHre KOHCTPYKTUBHBIX 3JIEMEHTOB MOKHO YMEHBIIUTHh MPUMEHEHUEM HAKIJIOH-
HBIX OTpakaTelilel, KOTOPhIE PACCEUBAIOT paguocUTHaN. OTpaxaTesn MOTYT OBITh
M3TOTOBJIEHBI U3 JINCTOBOTO METAJIA.

Puc. 4.13. Tlpumep HAKITOHHOTO OTpakaTells HaJl KOHCTPYKITUEH B pe3epByape
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5. 3JIEKTPUYECKOE INOAK/JIOYEHHUE

5.1 O0mme ykazanus

| MPEAYIIPEXXIEHUE

Bce nooxkntouenus 0ondichvl 86IN0OIHAMBCA NPU OMKIIOUEHHOM HANPANCEHUU.
Pabomovr no snekmpuueckomy nookiouUeHur0 00IHCHbL BbINOIHAMbCA MOIbKO K8A-
JTUGUYUPOBAHHBIM NEPCOHANOM, UMEIOWUM OONYCK HA OAHHbBIU 81O pabom.

YpoBHEMEpP UMEET BO3MOKHOCTh YCTAHOBKM JBYX KaO€JIbHBIX BBOJOB C CaMoO-
ymoTHsitomieiicsa pe3pooir NPT, [Ipu mocrtaBke ¢ 3aB0JIa-U3rOTOBUTENS B KOPITYC
MOJKET OBITh YCTAaHOBJIEH OJIMH KaOEJbHBIM BBOJ C TEXHOJIOIMYECKOH 3arilyIIKOu, B
ATOM cClTydyae Ha MeCT€ BTOPOr0 YCTaHABIMBAETCA CEpTU(ULIIMPOBAHHAS 3aryIlKa.

3anpemaercsi:

- 0CMABAAMb YPOBHEMED HA MOHMANCHOU NO3UYUU Oe3 MEXHONOSUYECKOU 3A2TYUKU
0e3 NOOKIIOUEHH020 Kabes,

- 0CMassimsy YposHeMep HA MOHMANCHOU NO3UYUU C NOOKTIOUEHHbIM Kabenem, HO
He3amsAHYMbIM KaOelbHbIM 66000M,

- 0CMABIAMb HE3A2/YUEeHHLIMU HEUCNOIb3yeMble KabelbHble 8600bl, HA UX MECHO
00/121CHA OBLIMb YCMAHOBNEHA CEPMUPUUUPOBAHHAS 3A2TYUIKA.

5.2 CoequHUTEIbHBINA Ka0eJIb.

Jns mogkiroueHus aHajaoroBoro Bbixona 4-20 MA cienyer NpUMEHSTh CTaHAApT-
HYIO Napy MPOBOJHUKOB B OTAEILHOM 3KpaHe.

Jlnst moakmoueHus mudpoBoro uatepdeiica RS-485 HeobxoaumMo mpuUMEHSTH apy
IPOBOJHUKOB B 3KpaHe, IOMYCKAETCs MPUMEHEHNE Ka0els ¢ O0IIMM SKPaHOM.
HeoOxoaumo ncnonb3oBath kabenb Kpyriaoro ceuenus. s odecrneyeHus 3asBiieH-
HBIX XapaKTePUCTHUK MO 3alIUTe OT MPOHUKHOBEHMs MblIK U Biaru IP Heobxonumo
UCIOJIb30BaTh Ka0esb MOAXO0SIIET0 ISl JaHHOTO KabeIbHOro BBOJIA IUAMETpa.
[Togpobnee cm. m. 12.1 TexHuyeckue XapaKTEPUCTUKHU. DIEKTPOMEXAHUUECKUE
TaHHBIC.

3anpewero 6600ums 6 npubop uepe3 00uH KabenbHbulll 6600 HECKONbKO Kabelell.
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INPUMEYAHUE

Jlig 3ammuTsl mpubopa OT MPOHUKHOBEHHUS BOBHYTPh BJIarM PEKOMEH]IYEeTCS COEIH-
HUTEJIbHBIN Ka0ellb B HEMOCPEACTBEHHOM OJIM30CTH OT KaOEJIbHOTO BBOJAa U30THYTh
BHM3 ISl CTEKaHUSA BJIard OT JOXK/S UM KOHJIEHcaTa.

| E— i |

MHILLM i
7

Puc. 5.1 Pekomenaanus rno npoxiagke kaoems

5.3 DkpaHupoBaHue U 3a3eMJIEHUE.

OkpaH kabeyss peKOMEHIYETCsl MOAKIIOYaTh K MOTEHIIMATy 3€MJIM C OJIHON CTOpO-
Hbl. PekoMeHayeTcsl MPOU3BOAUTH 3a3€MJICHUE CO CTOPOHBI MPUEMHOTO YCTpPOW-
CTBA.

[Tpubop momwken ObITH 3a3eMiieH. IMeeTcs kKiieMMa BHEITHETO 3a3€MJICHHS Ha KOp-
nmyce mpudopa, KoTopas MOJKII0YACTCS K 3a3eMJICHUIO pe3epByapa.

Anomuruebsii kapniyc [Inacmukobeii kapniyc
- ] | NC T / &

L

| | |

Knemma 3a3emnenus | Knemma 3a3em/esus ;““

Puc. 5.2 Knemma 3a3emiieHus
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5.4 Hazuauenune kiaemm. [oakiaouenue.
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PesepeHasn nporpamMmMa - ON
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]
o
N
o
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PLC i
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2500m [ \/ 4 ~50mA

o/ 5/

Puc. 5.3 Iloakmouenne yposaemepos YJIM-31A1, VJIM-31-HF, YJIM-31-HF-F,
VIJIM-31A1-HF u YJIM-31A1-HF-F. Bapuanr 1.

1 — Ilonkmrouenue k I1K;

2 — [Ipeobpaszorarens nntepderica RS-485/USB nmubo HHANKATOP TaHHBIX C UH-
Tepdericom RS-485;

3 — Dkpan nuHuu RS-485, noakitoyeHne K «3eMje» co CTOPOHBI TpeoOpa3oBaTers;
4 — bnok xouTpossi, Hanpumep PLC;

5 — Pa3wvem g nmonkimrouenust HART-Monema;

6 — Okpan unudposoit muuuu HART,;

7 — AHAJIOTOBBIM OJIOK MHIWUKAIIAH;

8 — Uctounuk nmtanms 24B;

9 — brnok peneltHON MHANKAIIAN, IPUMEP MTOCTPOSHHUS CBETOBOM CUTHAIIU3AITNY;

10 — Pa3bem kapThl maMsti MIicroSD;

11 — IlepekmtouaTens, cornacytomias Harpy3ka quauu RS-485 Ra-8=120 Ow;

12 — Iepeximouarens agpeca Modbus;

13 — [epexmrouatens «Pe3epBHas mporpamMmay, BO3BpAT Ha 3aBOJICKUE HACTPOUKH.
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1

R 5.5 (ON - 120 Om)
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5 \8 9

Puc. 5.4 Tlonkmouenue yposaemepoB YJIM-31A1, VJIM-31-HF, YJIM-31-HF-F,
VIJIM-31A1-HF u YJIM-31A1-HF-F. Bapuanr 2.
1 — Ilonkmrouenue k I1K;
2 — [IpeobOpa3zoBarens nntepderica RS-485/USB nubo nHANKATOP TaHHBIX C UH-
tepdericom RS-485;;
3, 6, 15 — [NoakmroueHne 3KpaHOB UHTEP(HEHWCHBIX JTUHUM;
4 — brok koHTpoJsi, Harpumep PLC;
5 — Pa3zwvem g nmonkimrouenust HART-Monema;
7 — AHAJIOTOBBIM OJIOK MHIWUKAIIAM;
8 — Uctounuk nutanms 24B;
9 — bnok peneltHON MHAMKALIMU, TPUMEP MTOCTPOEHHUSI CBETOBOM CUTHAIIU3AIINY;
10 — Pa3bem kapTel mamsTi MicroSD;
11 — Tlepexmrouarenb, coryacyroias Harpy3ka Juauu RS-485 Ra-s=120 Owm;
12 — Iepexmouarens agpeca Modbus;
13 — [epexmrouatens «Pe3epBHas mporpamMmay, BO3BpAT Ha 3aBOJICKUE HACTPOUKH.
14 — TlepexmrouaTens BRIOOPA UCTIONB3YEeMOTO HHTEpdeiica.

VYJIM.0.01.000PD_18 07 22 33



17

JO00H

@

JIMMAKO

MODBUS |1s )| HART

£
34

(ON-120 Om)

AB

R

/4

4 3

Puc. 5.5 Tloakmouenne yposaemepos YJIM-31A1, VJIM-31-HF, YJIM-31-HF-F,
VJIM-31A1-HF u YJIM-31A1-HF-F. Bapuant 3.

1- Iogxmouenue k I1K;

2— [IpeoOpa3zoBarens nunTepdeiica RS-
485/USB 1100 MHIUKATOpP JaHHBIX C
untepdericom RS-485;

3— [lepexmrouaTenb, coryiacyromas
Harpy3ka uann RS-485 Ra-8=120 Owm;
4,5, 6, 10 — TogkmtoueHnre SKpaHOB
uHTepEHCHBIX JTUHUI;

7 — bnok kouTpos, Harpumep PLC;

8 — Ionxmrouenne kK uHTEpPEicHOMY
MOJYJIIO TOJIEBOU IITUHBI,

9 — Pazwem g noaxiaroueHusa HART-
MOJIeMa;

11 — AHajoroBeIi 0JIOK MHIUKAIIUH,

12 — Mcrounuk nutanus 24B;

13 — bnok peneiiHON MHAMKALIUU, TTPU-
Mep TIOCTPOCHHS CBETOBOM CHTHAJIN3a-
LK,

14 — Pa3zwem KapThl mamsta MicroSD;
15 — Ilepexmtouarens «Pe3epBHas mpo-
rpaMmMay, BO3BpAT Ha 3aBOJICKHE
HACTPOMKHU;

16 — [epexmrouaTens BEIOOPA UCTIOh-
3yeMoro unrepderica;

17 — IlepexitouaTenb NOJAEBOM HMIMHBL;
18 — IlepeximtouaTens aapeca Modbus.
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Moauduxanus YJIM-31A1-HF-F-LC, npennasnaueHHas ajisi M3MEpeHUs ypOBHS
KUAKOCTU. OH CIPOEKTUPOBAH JJI1 U3MEPEHUSI YPOBHS B MPOCTHIX YCIOBUSX, II€
HE TpeOyeTCsl CIOKHOM PEryJIUpPOBKA M HUKAKOW JOTIOJHUTEIbHON (YHKIIMH 00-
ciyxxuBanusi. Kpome toro, panapusiii ypoBaemep YJIM-31A1-HF-F-LC ocnamien
CHEIMaIbHOW aHTEHHOW M 00€cIeurnBacT HaJACKHOE U3MEPEHHE KUIKOCTEH, Jaxe
€CJIM OH YCTAHABJIMBAETCS HA BBICOKUX M Y3KMX NaTpyOkax. Takue pemeHus MOryT
OBITh UHTEPECHBIMH, HAIIPUMED, B CIIy4ae U3MEPEHUSI YPOBHS B JPEHAXKHBIX pe3ep-
Byapax, 3apbIThIX O] 3€MJICH.
/

PeaspaHasn nporpaMma - ON

O

/
! +| |-
PLC |
i
_E:J' 1 24B
. 250 Om | \ .

)/ i s

/

Puc. 5.6 Tloaxmnrouenue ypoaemepa monudukanuu YJIM-31A1-HF-F-LC.
Bapuanr 1.

1 — Ilepexiouarens «Pe3epBHast mporpaMmay, BO3BpaT Ha 3aBOJACKHE HACTPOMKHU.
2 — DkpaH;
3 — bnok kouTposst, Hanpumep PLC;
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4 — Pazwvem g noakirouenust HART-Monema;
5 — Dkpan nuudposoit muanu HART;

6 — AHaOrOBEIN OJIOK MHIUKAIIMH;

{ — Uctounuk nintanus 24B;

10

ON
PeaepsH.
nporp.

‘Buikn.  MODBUS

O O

O

NIUMAKO

ON-120 Om

Ras 1-Boin.

0

PL.C

8 \
7 \12\8 JM
Puc. 5.7 [loaxmrouenue yposHemepa moaudukamuu YJIM-31A1-HF-F-LC.
Bapuanrt 2.

1 — Ilonkmrouenue k I1K;

2 — [Ipeobpaszorarens nntepderica RS-485/USB nmubo HHANKATOP TaHHBIX C UH-
Tepdericom RS-485;

3, 6, 12 — IToakmroueHne SKpaHOB UHTEP(PEHCHBIX JTMHHUIA;,

4 — brok koHTpoJsi, Harpumep PLC;

5 — Pa3zwvem g nonkimrouenust HART-Monema;

7 — AHAJIOTOBBIM OJIOK MHIWUKAIIAH;

8 — Uctounuk nmtanms 24B;

9 — IlepexnrouaTens, coriacyroias Harpy3ka JuHun RS-485 Ra-8=120 Ow,

10 — IlepekmtouaTens «Pe3epBHas mporpamMma, BO3BpaT Ha 3aBOACKUE HACTPOUKH;
11 — Tlepexmrouatenb BBIOOpa UCIOIB3yEMOT0 HHTEpderica.
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SW1 | sWw2
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Puc. 5.8 Iloakmrouenue ypoHemepa moaudukanuu YJIM-31A1-HF-F-LC.
JIByXIIpOBOJIHOE UCITOJTHEHHUE.

1 | UcTouHUK NUTAHUS

2 | ConmpoTHUBIICHHE ICTIIH

3,4 | I[logkiroueHUE SKPaHOB

5 | Tok meTim

6 | ON — 3aBojCKHE HACTPOUKHU

7 | ON — 3arpyxaeTrcst TONOJHUTEIbHAS TPOrPaMMa KOMMYHUKAIIMOHHOTO TIPO-
1[eccopa, HHade — 3arpy’kaeTcs OCHOBHAs IIporpamMma.

8 | ON — 3zarpyxaercs TOTOJHUTEIbHAS IPOrPaMMa BBIYMCIUTEIIBHOTO MPOIIeC-

copa, MHaue — 3arpy’kaeTcs OCHOBHasI ITporpamma.
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5.5 UcTOYHUK NUTAHUSA

PexomenmyeTcst MpUMEHSTh CTAOMIM3UPOBAHHBIM NCTOYHHUK IMUTAHUS ITOCTOSHHOTO
TOKa, C BBIXOJHBIM HampsipkeHuem U = 24...36B. K oqHOMY UCTOYHUKY MUTA-

HUS MO>KHO MOAKITIOYaTh HECKOIBKO YPOBHEMEPOB.
VcTtounnk muTaHus JOJDKEH obOecreunBaTh TOK B Harpyske u3 pacuéta 0.34 Ha

KaXXIIbIN TaTYUK:.

IHH:O.3-n,

rje N — KOJWYECTBO MOJAKIIOYCHHBIX K ICTOUHUKY YPOBHEMEPOB.
MoOIIHOCTh UCTOYHHKA TOJKHA OBITH HE MEHEE PHH =U HIT | Ul

ACcmaouHUK numaHuS
24B

Puc. 5.9 Cxema nonkmtouenust yposaemepa k U1

[Tpu TpOTSHKEHHOW JTUHUHW TUTAHUS CIICTYEeT YYWUTHIBAThH IMaJICHUE HAMPSHKCHUS Ha
MOABOJIAIIMX MpoBoAax. MakCUMaIbHO OMyCcTUMas JJIMHHA (B METpax) MOJBOIS-
Iero Kabesst pacCuuThIBaeTCs 1o popmyiie

rIe SK ) - CCUCHHE B MM.KB. OJJHOTO TPOBOJA IUTaHMUS, U,,; - HapsbKeHue uc-

TOYHHKA TUTAHUS.

B Tabnuiie nmpuBeieHbl pe3yabTaThl pacuéTa MaKCUMAJIbHOM JJIMHHBI KaOes Mu-
TaHHUsS ypOBHEMepa Jisi HauOoJjiee pacpoCTPaHEHHBIX CEUCHHUI MPOBOAA M HAIpsi-
JKEHHS Ha BBIXOJI€ UCTOYHUKA nuTanusd 24-28B.
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MakcumaiabHO A0ITyCTUMas JJIMHHA Kabes muTaHus.

Ceuenune 24B 25B 26B 27B 28B
POBOJA
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 Mm

Ecnu BHeHMI ntraMeTp kabemst OKaXeTCsl OOJIBIIE JOITYCTUMO JIJIS UCIIOh3yEMOTO
KaOeJIbHOTO BBOJA YPOBHEMEPA, HEOOXOIUMO MPUMEHUTH KIIEMMHYIO KOPOOKY, CO-
CAMHSIONIYIO TOJABOASAIIMK Kabenb mnpubOopa JOMYCTUMOTO CEUEHUS U Kadenb
OombIIero ceueHus (MarucTpalibHbIN Kabenb) Oombiiero ceuenus. OnucanHas cxe-
Ma MOAKJII0YEHHS TTokazaHa Ha puc. 5.10.

MICMOYHUK NUMaHUS

24B
T+
=l ]
MazucmpanbHsil
Syl kadens
il

KnemMmHOS kopodka

Puc. 5.10 Cxema nonkitouenust yposHemepos k UII ¢ ucnonb3oBaHmemM KIeMMHOM
KOPOOKH.
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5.6 Ilopsinok moaKIOYEeHUs IPUOOpa

| MPEAYIIPEXXIEHUE

- HEOOXOOUMO CMPO20 BLINOIHAMb NPUHAMbLE HA NPEONPUSMUL NPABULA TMEXHUKU
bezonacHocmu;

- 6Cce pabombl 00IHCHBL BLINOIHAMBCS NPU OMKTIOUEHHOM HANPANCEHUU NUMAHUSL,
- N00BOOUMOE HANPAICEHUE NUMAHUSL OOIHCHO COOMBEMCMBOBAMb MEXHUYECKUM
xapakmepucmukam npubopa,

- neped nooauel HanpsaACeHUss NUMAHUSL He0OX00UMO NOOKIIOUUMb GHEULHIONO
KAeMMY 3a3eMAeHUs npuoopa.

Heo0xoaumbie HHCTPYMEHTBI:

- [IUTMIIEBAsl OTBEPTKA 3 MM;

- IUTMLEBAst OTBEPTKA 6 MM;

- CTPUIIIEP WK JIF000H NOAXOASAIINNA HHCTPYMEHT JUIsl 3a4UCTKU ITPOBOOB;

- IIPY UCIIOJIb30BAaHUU MHOTOKWJIBHBIX IIPOBOJOB PEKOMEHIYETCS] IPUMEHSTh
HAKOHEYHUKH.

IToaroroBka kK MOIKIIOYECHHIO:

1. YcranoBute B kopmnyc nmpudopa TpedyeMoe KOJIMUeCTBO KaOeIbHBIX BBOJIOB.
[Tpu ucnonp3oBaHUM BYX KaOENbHBIX BBOJOB BBIKPYTHTE 3ariylIKy OTBEPTKOU 6
MM U YCTAaHOBHUTE BTOPOIl KaOENbHBIN BBOJI HA €€ MECTO.

2. YIanuTh TEXHOJOTHYECKYIO 3ariylliKy M3 yCTaHOBJICHHOTO Ha MPEANpHUs-
TUU-U3TOTOBHUTENE KaOEIbHOTO BBOJIA.

e,
-

Puc. 5.11 YcranoBka BToporo kabeJIbHOTO BBOIA
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[Tonkirouenue npudopa BBITOJIHSAETCS B CIEIYIOIIEM MOPSIKE:
1. OTKpyTHUTH KPBILIKY YPOBHEMEPA.
2. OcnaObuTh raifky IaHru KabeIbHOTO BBOJA,.
3. BBectn kabenb BHYTpb YpOBHEMEpa depe3 YIUIOTHUTEIBbHYI0 MaHXKETy Ka-
OeJIbHOTO BBOJIA.

Omcymcemesue unu nospedcoeHue YniomHumenlbHo20 Kolbyd Hapyuaem nvlie-
61a203aWuUmMy npudopa, U Moxcem nPUeecmu K 8b1xo0y e20 U3 Cmposl.

4. Ypanute BHEUIHIOW HM30JALMI0 KaOens. [Ipu ncrnonab30BaHUM SKpaHUPOBaH-
HOTO Ka0eJs yaaauTe dKpaH.

5. Yjpamure H30JSIUI0 ¢ MPOBOJIOB HA 4-6 MM OT Kpas. lIpu ucnonszoBanumn
MHOTOXHWJIBHBIX IPOBOJOB PEKOMEHAYETCA O00XaTh 3aYUIICHHBbIE KOHIIBI B
HAaKOHEUHUKH.

6. IlogkmrounTte Kabesib B COOTBETCTBUU CO CXEMOW HazHayeHUs: KOHTAKTOB. Co-
rJ1acHO 1. 5.4 U pyKOBOJICTBYSICh YKa3aHUSIMU Ha IIWIbJAUKE pudopa. [Iputsanu-
T€ OTBEPTKOM 3 MM BHHTOBBIE KIIEMMBI.

Henpasunvnoe nooknouenue moscem npusecmu K 8bixo0y npubopa us cmposi.

Puc. 5.12 Tlonknrouenue ypoBHEMepa.

7. Crerka noTsSHUTE 3a IMpoBOJa, TEM CaMbIM IIPOBCPHTC HAACKHOCTh UX (1)PIKC&-
oUW B KOHTAKTaX KJICMMHUKA.
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8. OTperynupyiite HeOOXOAUMYIO JIJISl MOJKIIOUEHUS K KJIEMMaM JUIMHY KaOens
Y TJIOTHO 3aTSHUTE TaKy KaOeIhbHOTO BBOJA. Y IJIOTHUTEIHLHOE KOJIBIO TOKHO
MOJTHOCTBIO 00JIeTaTh Ka0eb.

9. IlpoBepbTe HANMWYKUE U MEIOCTHOCTh YIUIOTHUTEIHHOTO KOJBIIA KPBIMIKHU (II.
12.15 mo3. 3) u 3aKpyTUTE KPHIIIKY YpOBHEMEpA.

10. TIoakirounTe KIEMMY BHEITHETO 3a3€MJICHHS TIPH TIOMOIIN OTBEPTKU 6 MM K
3a3eMJICHUIO pe3epByapa.

[Tocne moakIIIOUeHHs] PEKOMEHAYETCS MPOBECTU MPOBEPKY KAaUeCTBA BBHITOTHEHHBIX
paboT MO CIETYIONIUM TyHKTaM:

- OTCYTCTBUE TOBPEKICHUHN Kaleme;

- OTCYTCTBHE MEXaHHUECKOTO HAMPSKEHUS B pe3yjIbTaTe HATsHKEHUS KalOese;

- Ka0enbHbIC BBOJIbI YCTAHOBJICHBI, 3aKPYUYEHbl U YIUIOTHEHBI HaJJIeKaIUM oOpa-
30M;

- YCTAaHOBJIEHA M IJTIOTHO 3aKpYy4yeHa KphIIIKa Kopiryca mpuoopa.
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6. HAUAJIbHASI HACTPOMKA U BBOJ B DKCILTYATAIIUIO

Hactpoiika mpubopa mepex BBOJAOM B IKCILTyaTaI[MI0 MOYKET BBIIIOJHSATHCS CIIEy-
IOIUM 00pa3oM:

1) npu nmomomnm [1K ¢ ucrionb3oBannem natepdeiica RS-485 (mpoTokon ooOmMeHa
Modbus RTU, mnoapobHee omucanue mpoTokoia cMm. «IIporokosn oOmeHa
ypoBHemepoB YJIM») u koHuryparmonHoi yrumutel ulmcfg;

2) npu oMoy [1K ¢ ucnone3oBanuem unrepderica HART;

3) mpu oMot cMaptdoHa mo kaxamy Bluetooth.

6.1 YcTranoBKa ajjpeca ypoBHeMepa.

B cooTBeTcTBUY € MPUMEHSIEMBIM TPOTOKOJIOM OOMEHA KaXX/I0MYy YPOBHEMEpPY NpH-
cBanBaeTcs yHuKanbHbIM Modbus amgpec - yucno ot 1 mo 255. Anpec 3amaércs B
JIBOMYHOM HCUMCJIEHUH MpU ToMolny 8-mu paspsaHoro DIP-nepexirouarens, pac-
MOJIO’KEHHOTO B JaTYMKE HAMPOTHUB HANMUCH Ha IIWIBANKE «AJpec JaTdanka». Anl-
pec 3amaeTcst Kak cyMMa udp, yKa3aHHBIX HA IMIWJIbAWKE, HAIIPOTHB B3BEICHHBIX B
eIMHUILY CTETICHU Pa3psI0B MEPEKIIOYaTENs.

B mogudukanmu ypoBaemepa YJIM-31A1-HF-LC Modbus anpec Haznauaetcs ue-
pe3 mporpammHoe obecnieuenne «Konduryparop» (Mpu HAIMYMAU anmapaTHOU pea-
nu3anuu uHTepdeiica RS-485).

i WWWW o

CDd'N\—

Puc. 6.1. Ilepekmtouarens ajipeca B MOJOKEHUN BCE HYJIH

et " T Tl | "Rl

® Jre @ ®
SFAN Lot V3N Lot V3N Lot VNINLo N

Puc. 6.2. IIpumepsl yCTaHOBKH Pa3IMYHbBIX aJIPECOB
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Korna Bce nepeximouatenn crosaT B nojoxenuu «OFF» (puc.6.1), mpudopy OyaeT
MPUCBOCH «HOMEp IO YMOJYAHHWIO», YKa3aHHBIH B MPOTPAMMHOM OOCCIICUCHHH
ypoBHeMepa. M3MeHeHue aapeca npudopa mpou30MIET MOoCcie ero nepe3arpy3Ku.
YtoOBl M3MEHUTH apec ypoBHEMEpa, HEOOXOIUMO BBICTABHUTH COOTBETCTBYIOIIEE
MOJIOKEHHUE TICPEKITIOYATEIIeH, BEIKITIOUNTD, a 3aTEM BKIIFOUUTH MPUOODP.

6.2 Iloaxmawouenue k [1K no nunrepdeiicy RS-485.

[Mudposoit uHTEepdelc npenocTaBisieT MOJB30BATENIO JOCTYI K IMOKa3aHUSIM
yYpOBHEMEpPA U JAET BO3MOYKHOCTh HACTpaumBaTh U JAUArHOCTHUPOBATh YPOBHEMED.
[Mudposoit unrepderic ypoBHeMepa peaan3oBaH B BUJIE ABYXIPOBOIHOM, MOCIEN0-
BatenbHOM JnHUN RS-485. TIpoTokon oomena nanasiMu Modbus RTU. Omnucanue
nporokona cM. «IIpoTokon oOMena ypoBauemepoB YJIM». IlpenmyriecTBa UCHOIb-
30BaHMs RS-485 cocTosT B MpoCTOTE MOCTPOSHUS MH(POPMAIIMOHHON CETH; B BO3-
MOXHOCTH TepeJlaBaTh MO OJTHOM JIMHUM MOKa3aHUsl JECSITKOB MPUOOPOB, O€3 MmoTe-
pY TOYHOCTH, Ha PACCTOSIHUE JI0 HECKOJIBKUX KUJIOMETPOB; B BO3MOKHOCTH KOH(U-
TypUpOBaTH ypOBHEMEp C paboOYero Mecra, WiId UHTETPUPOBATH €r0 B CUCTEMY
IPOMBIIUICHHON aBTOMATUKMU 1o ynpasienuem [1JIK (mporpammupyemoro joru-
gyeckoro koHtpoJiuiepa, PLC).

Jlnst moAKITFOYeHHS ypoBHEMepa K TuHUU RS-485 Ha ero kjeMMHO# KOJI0IKE BBIBE-
JICHBI KIIEeMMBI «A» U «B» (Ipu HamM4yuK anmnapaTHOW peanu3anuu uHTepdeiica RS-
485). YposHemep mmeer yHukanbHbiii Modbus aapec. Anpec BbiCcTaBiseTcs 8-Mu
paspsaabiM DIP mepexmouatenem (kpome moaupuxanuu YJIM-31A1-HF-F-LC),
WJIM OTIpeeIIIeTCsl BHYTPEHHEH porpamMmoit mprubopa, eciu BeicTaBiieH 0-if agpec.
JInst moNKITFOUeHHsI YpOoBHEMEpa K KOMIbIOTEpY Mo IudpoBomMy uHTEpdEcy mc-
nob3yroT peodpazoarens USB/RS-485. Knemma «A» npubopa MoakiIrovacTcs: K
KIIEMME «+t», Ki1eMMa «B» - K «—».
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McmoYHUK numaHus
24B

Puc. 6.3 Iloaknrouenue ypoBHEMEpa ¢ UCTIOIb30BaHuEM RS-485

Heobxoaumo mpuMeHsTh NpeoOpa3oBaTeidi C aBTOMATHUYECKUM OIpEACICHUEM
HampaBieHus: nepenayu. CTaHIapTHBIX YCTPOMCTB JAHHOTO THUIIA MPEACTaBICHO
MHOYECTBO, M3 HanboJee mupoko pacrnpocrpaneHHbix: MOXA cepun 1100 (uPort-
11501, uPort-1130), ADAM-4561, ICP DAS cepuu I-7561. B HekoTophIx mpeobpa-
30BaTeNsax Tpedyercs mepen HavyaioM padoThl YCTAaHOBUTH MapaMeTpbl OOMeHa
JTaHHBIMU. B 3TOM citydae He00X0IMMO YCTAaHOBUTh: CKOPOCTh Tiepeaauu - 9600 our
B CEKyHAyY, YéTHOCTh — EVeNn, kommdyecTBO OMTOB JaHHBIX — 8, KOJIMYECTBO CTOII-
ouToB- 1 unu 2.

Ilocne nooknrouenus npeoobpazosamensn unmepghetica k USB, npu neobxooumocmu,
ycmaHnosume opatieep ycmpouicmaa. Ilpasoii knonkou wénkHume no apaviky «Moti
KOMNnblomep», 8 KOHmeKcmHoM meHio evloepeme «Ceoticmeay. B omkpwisuemcs
oxne «Ceotlicmea cucmemovly, Ha 6xknaoke «(Ob6opydosanuey, HaxicmMume KHONKY
«/ucnemuep ycmpoiicmey (nopsioox oeticmsuti onss Win XP). B cnucke obopyoosa-
Hus, packpotme paszden «llopmer COM u LPT». Hatioume COM-nopm coomeem-
CMEYIWULl NOOKIIOUEHHOMY VYCMPOUCMEY, OBOUHbIM WEIUKOM OMKpOUme OKHO
«Ceoticmeay, 6vlOpanHo20 nopma u ybeoumech, YmMo YCMPOUCMBO pabomaem
HOPMANbHO.

Nudopmarmonnas muaus RS485 nmpoBoautcs kabenem Tuma «BUTasl mapa» ¢ BOJI-
HOBBIM comnpoTuBiicHreM 120 OM. BHenmHsst n30smus kadens JobKHa 00eCTICUUTh
JIOCTATOYHYI0 MEXAHUYECKYIO U 3JIEKTPUUECKYIO TPOUYHOCTh JIJISl TEXHOJIOTMYECKHUX
U KIMMAaTHYEeCKUX yCIIOBUM 3aka3zunka. OOmas ajiuHa JWHUA MOXKET IOCTUTATh He-
CKOJIbKUX KUJIOMETPOB.
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Puc. 6.4 Knaccuueckuii crioco6 mpoxnanku imann RS-485

CxeMa KJaccu4ecKkoro crnoco0a MpoKIaJKy JIMHUH, COOTBETCTBYIOLIAs OOIIMM Tpe-
OoBanusaM cranaapta RS-485, paccunTaHHOTO Ha BBICOKOCKOPOCTHYIO Tepeaady
JTAHHBIX B YCJOBHUSIX MPOMBIIUICHHBIX IMMOMEX M300pakeHa Ha puc. 6.4. [Ipu 60ib-
II0¥ MPOTSKEHHOCTU JIMHUU PEKOMEHIYETCS Ha KOHLAX JIMHUU MEXAY IPOBOJIAMU
«A» n «B» ycranaBmuBaTh coriacywoomue pesuctopel 120 Om. [Ins sToro B
YPOBHEMEPE HMMEETCS MEPEKII0YaTelNb, MOIKIIOYAIOIINNA TaHHBIM PE3UCTOP K JIH-
HUU, HA IIWIBAUKE OH uMeeT obo3HaueHue Ras . Heo6xoaumMo yyuThIBaTh, 4TO B
HEKOTOPBIX TMpeoOpa3zoBarelsix UHTepdeiica JaHHBI PE3UCTOP TAKKE YCTAHOBJICH
BHyTpU. [lpu mpotspkenHocTy Juaun 6osee 800 M MIIM KOJMYECTBE YCTPOMCTB HA
auHuu Oosiee 32 MITYK PEKOMEHIYETCS MCIOJb30BaTh CTaHIAPTHBIEC PEHUTEPHI IS
RS-485, nanpumep ADAM-4510.

K ungopmayuonnoi aunuu yposnemepa He ciedyem NOOKIOUAMb YCMPOUCMEA C
npomoxkonom oomena oannvimu omauyunoin om Modbus RTU.

Ha oonoii ungopmayuonnoti runuu ve 0014CHO OblMb YPOBHEMEPOB C OOUHAKOBbL-
mu Modbus aodpecamu.

S RSA8S

USB

¢+

Puc. 6.5 Cnoco6 npoxnaaku auauu RS-485 «3Be3na»
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Hesricokas ckopocth nepenaun 9600 6ut/c, ncnoib3dyemas B ypoBHEMEPE, MO3BO-
JseT 00€CIeUnuTh XOPOUIYI0 MOMEXO3alUIUIIEHHOCTh JIMHUU CBSI3M U NPUMEHSTH
pa3inyuHbIe BapHAHTHI MPOKIAIKK Kabeneil, B TOM YHCIE U CIOCOO Ha3bIBAEMBIii
“3Be3ma’” puc. 6.5. [lomp30BaTenb BEIOMpPACT MOIXOIANINN €My BapHaHT U3 cooOpa-
KEHHUI y100CTBa NMPOKIAIKU Kalbenel 1 MUHUMH3AINKU uxX JIuHHGL. [Ipu moctpoe-
HUU JIMHUM TaKOTO TUIA OOBIYHO YCTAHOBKA COIVIACYIOLIMX PE3UCTOPOB HE TpeOy-
eTcsl.

Ha npoTs>keHHBIX M pa3BETBICHHBIX JUHUSAX MOTYT BOBHHKAaTh HEMHOTOYHCIIEHHbIE
OLIMOKM CBSI3U. DTH OUIMOKU CBSI3U HE MPUBOAAT K MOJYYCHHUIO HEJOCTOBEPHBIX
JAHHBIX 00 YpOBHE, T.K. MPOTOKOA 0OMeHa Modbus, ucrnonb3yemsiii B ypoBHEMEpE
COJIEP)KUT pacyeT KOHTPOJIbHBIX CYMM, IO3BOJIAIONIMI ONpenenuTh HEeI0CTOBEp-
HOCTb Noka3zaHui. Takue naHHbIe OYyT UTHOPUPOBATHCS.

6.3. HacTpoiika ocHOBHBIX napaMeTpoB ypoBHeMepa nocpeacrsoMm IIK no RS-
485.1

Munumaibabie TpeboBanus k [1K: Pentium 11, 256 Mb O3Y, morutopom 800x600,
USB nmu COM-noprom, OC Windows He Huxe Bepcuu 95.

Hns Hactpoiiku ypoBHeMepoB mnpumensiercss nporpamma «KOHOUI'YPATOP»
(ULMCFG).

[Iporpamma no3BoJISIET:

- IOJTy4YaTh U U3MEHSTh OCHOBHBIE HACTPONKH YPOBHEMEPOB (J1ajiee TaTYMKOB);

- IMarHOCTUPOBATH PabOTy YpOBHEMEDA;

- 3arpy’kath B ypoBHEMEp KOHUTYpaIuio u3 daiiia;

- 3aIIMCBIBATh HA AMCK M MPOCMATPUBATh OTIAJ0UHYI0 HH(popmanuto (poTorpadun
CUTHAJIOB);

- OOHOBJISITH MPOTPAMMYy YPOBHEMEDA,

- MOJIYYHUTh JOCTYII K pETUCTPaM YPOBHEMEDA.

[Iporpamma He TpebyeT MHCTAIISMH, TTpocTo ckonupyite daiin ULMCFG.EXE B
MpPEeIBaPUTENLHO CO3/IAHHYIO MANKY HA )KECTKOM JTUCKE.

[TogpobHOE omnucaHue MPOrPaMMHOTO OOECMEYeHUs] W YyKa3aHus 1O TIpo-
IrpaMMHOW HAaCTPOWKE ypoBHEMEpa Ha 00BEKTE, a TaKyKe Psii PaCIIMPEHHBIX (PyHK-
1M KOHPUTYPUPOBaHMS (ABTOMATHYECKUHN YUET 3Xa pe3epByapa, 3aliCh CUTHAIOB
OT YCTaHOBJIGHHOTO Ha €MKOCTH ypOBHEMepa M T.J.) 0oJiee MOaAPOOHO M3JIOKEHBI B
nokymente «Kondurypartop. PykoBoacTBO monb30oBaTems», HEOOXOAUMO TMPUIEP-
YKUBATHCA ATUX PEKOMEHIALIUA.

Hwmxe npeacraBieHbl MOMEHTBI, HEOOXOIUMBIC ISl HayaJdbHON HACTPOMKHU
npuodopa.

! B momudukaimu YJIM-31A1-HF-LC — opu Haimmuuy anmapaTHol peaan3aliuu.
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OnuHe  Cnpaeka
KoHgurypauus |,[luarHO0THKa | @oTorpagum | qJJ'IElIJbl MoHuTOp “5 OK | Mownck |
—OWanaz0H M3MEREHHA; PerucTpe:
MMHMMEAEHOE DTOBREKEEMDE PECCTOAHKE! [600 pm Anpec 3HaueHue
MUHMMEAEHDE M3MERASMOE PACCTOAHME: 267MH. (IK03d) Hrenue: | |
MakcHMmansHoE 0TOBpEKEEMOE PECCTOAHME: |?952 M |53 KO3, 3anuce: I I
rHacTpoika eeixona 4-20MA: rOEpagaTKa CHrHana:
He YUMTHEATE CMMHANE C AMAAMTYO0H MEHBWE: |ED
Ha eelxon 4-20 MA BEIBEOOMTCA: IHpDBEHb 'l
AMANMTYAHEA KEHUTEPMEA KAYECTER CHIHANS! |D
(0 - NPUMEHATE 28EB0ACKYH HECTROMKY KpHMTEeRKa @82
BelcoTa ycTaHoBKK ABTUMKE! IBDDD MM
Bpera onpeaeneHKa cTaBkMAEHOMD CUrHaNE (E): IED
4rA COOTEETCTEYET YPOBHH: ID u]
48T HR Bperma ycTaHoENEHHSA Noka3aHHEA (C): |15—
[(MOCTOAHHES BpEMEHI)
20rMA CoOTEETCTEYET YPOEHH: IBDEIEI MM
Huaretp Tpyse (x10me) (0 - S8z TpYEe): Iu
YcTaHoBOYHLIE HACTPORKU |ABapuD’|Hue TOKOBbIE CUIHaMNL | FPene |
frisearch. okelick :I

MpouuTate end fmzearch.btzearchelick

Otkpemue COM-nopra M2 1 JCTIEWHO
WO=E 04.06.2012 1:17.30
3anucats Ortkpemue COM-nopra Ne 1 YCNEWHD J

ND=6 04.06.2012 1:17:31

04.06.2012 1:17.32 KonpurypauHs npoywtana NOD=6
CoXpaHuTk BO ¢pnelb

Puc. 6.6 I'maBHOE 0kHO mporpammbl Konduryparop

[Topsinok moakrOUEHUsI ypOBHEMEpA.:
1. B rmaBHom mento [Onuuu] ykazats Homep COM-mopra, k KOTOpOMy MOJI-
KiroueH npeobpaszosarens USB/RS-485
[Onmuu ]>[COM mnopT] — mo3BossIeT ToJb30BaTelfo BbIOpaTh mopt COMI-
COM20, k KOoTOpOMYy MOJKJIIOYEHA CETh YpOBHEMEPOB. [0 yMOIYaHUIO BbI-
opad nyHkT AUTO mis aBromatrueckoro nepedopa COM mopToB.

2. HemocpencTBeHHO MOJKITIOYEHHE K YPOBHEMEPY MOKHO BBITIOJTHHUTH JABYMS
crioco0amu:

1) BBectu B mosie ModBus anpeca ero yHuUKajabHBII HOMEpP W HaXaTh KHOIKY
«OK».

IBE 0] 4 Mowuck

Puc. 6.7 ITpumep noaxII0uEHUS K YpOBHEMEPY C aapecom 62

2) Haxxatue KHOMKH «[1orCK» BKIIIOYaEeT aBTOMATUUCCKUI OIMPOC YPOBHEMEPOB,
reHepupys anapeca ¢ l-ro mo ykazamnoro B moine «Mckate no Modbus Ney. Ha
9KpaHEe BBICBEUMBAETCS OKHO, m3o0paxEéHHoe Ha puc.6.8. Ilporpamma mobGamiseT
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HaliieHHbIe puOOpHI B crucok. [Tocie ompoca Bcex ModBuUS HoMepoB (eciiu He
ctouT (naxok «HempepbIBHBINA OmMpocy») MOUCK Mpekpamiaerca. UToOsl moaKIiIro-
YUTHCS K OJTHOMY M3 HaWJCHHBIX YPOBHEMEPOB JAJIs JaibHEHIel paboTsl, BBIOEpHU-
Te ero B cnucke u HaxmuTe kiaBuiry «KENTER» unn kaomnky - «OKy.

Hatumk N2: 32

ModBus I

23 14:16:25

HMckaTtes no ModBushe: 40

MonuTtew noaknwuyedus |1

HenpepweHwii onpoc [

Cton

OtHeHa

OK

Puc. 6.8 Tlone nmoucka nmpudopa

[TapameTpsl ypoBHEMEPOB NEpe]] MOCTABKOM KOH(PUTIYpPUPYIOTCSI HA OCHOBE JlaH-
HBIX, YKA3aHHBIX 3aKa34MKOM B OIPOCHOM JIMCTE, PA3MEIICHHOM Ha caulTe
www.limaco.ru. Hactpoiiku XpaHsTcs B SHEPrOHE3aBUCUMOM MaMsTH JaTduka. [1pu
MEPBUYHON HACTPOMKE O0OOpPYAOBaHHUS 3TH HACTPOUKU HEOOXOAMMO MPOBEPUTH U

Ipu H€O6XOIII/IMOCTI/I HU3MCHUTH.

«)Inana:;on H3MEPEHUD) - OIIPCACIIACT AUAIla30H U3MEPACMOIo U 0T06pa>1<aeMoro

pPacCTOSIHUSL.

HN1anazoH HMEMEQEHIMA:
blHIMMAaNEHDOE OTOSpERaeMOe QACCT OAHKE!

hakcumansHoe I:ITI:Iﬁ[CIEDKEI.EMDE PaCCTOAHKWE!

IEEIEI r

kldHMManNEHDE MaMepaeroe paccToadKe = 307 mm. (M0=3 koad.)

|1 7054 M

Puc. 6.9 Hactpoiika nuamna3zona usmepeHus
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«MuHMMaJIbHOE 0TOOpa)kaeMoe PacCTOsIHUE» — NPUOOpP HE BBHIAAET MOKa3aHUs
HIKE ITOTO 3HAYEHHUA. YCTaHABJIMBAETCS B 00JIaCTH CTaOWUIIbHBIX u3MepeHuid. [1o
YMOJIYAHUIO CTABUTCS HA rpaHulie «MEPTBOM 30Hb (600 MM), UTO ONTUMAIIBHO JIJIs
OoJIbIIMHCTBA NTpUMEHEeHUH. [Ipr HEOOXOAMMOCTH M3MEPEHUS] MEHBIIUX PACCTOSI-
Hui, 1o cornacoBanuio ¢ AO «JIMMAKO», 3ToT napaMeTp MOXHO YMEHBIIUTb.
['maBHOE, YTOOBI €r0 3HAYEHHE OCTABAIOCH B 00JIACTU CTAOMIIBHBIX U3MEPEHUH, 4TO
ONHKCAaHo B 4.5.

[Tocie BBOga 3HAYCHMS ITOTO MapaMeTpa HaxkMmuTe «Enter», aBromatudyecku OyaeT
paccuntaHo « MUHHMAJILHOE M3MepsieMoe PaccTOsTHHE» (CIeAYIolasl CTpoKa Ha
MaHeJn) - ATO JieBas (OJIMDKHSS) TpaHUIlA 30HbI TToucka oTpakéHHoro curdana (NO —
HOMED CHEKTPaIbHOr0 KO3 PuIMeHTa, HaYMHasi ¢ KOTOPOTO YPOBHEMEP OIpeaes-
€T MOJIC3HBIN CUTHAI).

«MaxkcumMaJibHOe 0TOOpa)kaeMoe PacCTOSIHME» - BEpPXHss IpaHUlla Juara3zoHa
pabotbl npubopa. OOBIYHO BHIOMPAETCS PABHBIM BBHICOTE YCTAHOBKHU YPOBHEMEpA.
[To3BoJISIET yCTpaHUTh BIUSHUE, MOSBIISIIONIECTOCS B HEKOTOPBIX CIydasiX, CUTHaja
oT AHa pe3epByapa. [lociie BBoja 3HaueHust HaxxMuTe «ENtery, Oymer paccuutana
npaBasi TpaHuIa 30HbI HEUYBCTBUTEIHLHOCTH (NMaX — HOMEpP CHEKTPaTbHOTO KO-
duireHTa, 10 KOTOPOro (BKIOUUTENIBHO) NpubOp OyIeT UCKATh U aHAM3UPOBATh
curnan). [locie pacuéra Nmax B moJie MOSIBUTCS OKOHYATEJILHOE 3HAUYCHUE MAKCH-
MaJbHOTO OTOOPaKaEMOI0 PACCTOSAHMS B MUJJIUMETPAX.

«HacTtpoiikn TokoBOro BbIX0Aa 4-20MA» - koHpurypupyer Bbeixon 4-20MA
ypOBHEMepa

—HacTpoika epxona 4-20mA:

Ha etixon 4-20 MA BEEIEQAWMTCS: I‘:IpDE:EHb j

BrlcoTa ycTaHOBKK AaTUMKE: |155EIEI M
drA COOTERTCTEYET YROBHH! IEEIEI P

20mMA COOTEETCTEYET YOOBHH: I15EIEIEI MM

Puc. 6.10 Hactpoiika Beixoaa 4-20 MA

«Ha BbIxoa 4-20 MA BBIBOAMTCSI» BBIOCPUTE, UEMY JIOJDKEH COOTBETCTBOBATH TO-
KOBBIW CUTHAJI YPOBHIO TIPOIYKTa B PE3epByape WM PACCTOSHUIO 10 MPOAYKTa (CM.
puc. 3.6).

«BbIcOTa yCTAHOBKM JaTYMKA» YKOXHUTe B MUUMMETpax pacctosaue (H) ot
YCTAaHOBOYHOTO (haHIla JaTyuKa 70 JHA pe3epByapa. 3Hauenne H wmcmonp3yeTcs
JUTSL BEIYUCIICHUS YPOBHS 3aII0JTHEHUS pesepByapa (cm. puc. 3.6).
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Tok «4 MA COOTBETCTBYET YPOBHIO (PACCTOSIHMIO)», MM. 3aJ1a€T COOTBETCTBUE
MUHHAMAJIBHOTO TOKa 4 MA U ypOBHS NPOAYKTa B pe3epByape (pacCcTosHUSA 10 NpOo-
TTYKTAa).

Tok «20 MA €00TBeTCTBYET YPOBHIO (PACCTOSIHUIO)», MM. 3aJ1a€T COOTBETCTBUE
MaKkcUMaJIbHOTO Toka 20 MA ¥ YpOBHSI NpOJyKTa B pe3epByape (pacCTOSHUS 0
MPOJYKTa).

OO0paboTka curHasna — napaMeTpupoBaHre MPUOOpa MO YCIOBUS U3MEPEHMUS.

OBpaBoTka cUrHana:

He yuuTeIEaTE CUrHanNe C aMNAMTYaoi MeHswe: |25

AMOAUTYAHBIN KPUTEPUWHA KaYecTea CUrHana: 0
{0 - NnpuMeHATE 38B0ACKYH HACTPOMKY KpUTEepKsa @ 1)

Bpema onpeaenenusa ctasuneHoro curHana (c): |60

Bpemsa yctaHoBNeHWA NOKas3aHWM (C): Ii
(NOCTOSHHAA BPEMEHM) 1)
HuameTtp Tpysel (x10mMM) (0 - 5ez2 TpySeI): 0

Puc. 6.11 Hactpoiika mapameTpoB 0OpabOTKH cUrHaja

«He yuyuTBHIBaTH CHUIHAJIBI AMILIMTYAOH MEHBIIE» - MUHUMAJIBHOE IOPOTOBOE
3HAYEHHE aMILTUTY/Ibl CUTHAJIA, KOTOPOE MOKET OBITh MIPUHSATO K PACUETY.
CAMIUTMTYAHBIA KPUTEPHH Ka4eCTBA CHMIHAJIA» - UCIIOIb3YETCs NPU CaMOJua-
THOCTHUKE NpUOOpa Mo aMIUIUTYAE OTPAKEHHOTO CUTHAJA, B KAUE€CTBE KPUTEPHSL.
«Bpemsi onpenesieHusi CTa0WJILHOTO0 CUTHAJIA» - BpeMs JeMII(PUPOBAHUS PE3KUX
CKAuKOB ITOKa3aHuW. [Ipn pe3koM M 3HAYUTEIBHOM U3MEHEHUH PACCTOSHUS 10 OT-
pakarolel MOBEPXHOCTH MPUOOP BHLAACT HOBOE 3HAUEHUE PACCTOSHUS HE paHee,
4yeM uepe3 ykasaHHoe BpeMs. Hexenanue npubopa MrHOBEHHO pearupoBaTh Ha U3-
MEHEHHUE PACCTOAHUSA B YCTAHOBUBILIEMCS PEKUME — 3TO HOPMAJIBHOE SBJIICHUE, TAK
KaK B peaJlbHOM pe3epByape ypOBEHb IPOAYKTa HE MEHSeTCs cKaukooOpas3Ho. Ta-
KO€ TOBEJIEHUE — CJeICTBUE PabOThl alropuT™Ma YCTPAaHEHUS BIUSHUS HECTaOWIIb-
HOCTHU MOBEPXHOCTHU MPOAYKTa Ha MOKa3aHUs npudopa.

«BpeMs ycTaHOBJICHHS NOKA3AHUI» — NTapaMeTP, KOTOPBIA ONPENEIISIET TUHAMU-
YeCKHUEe XapaKTEepUCTUKU MpUOOpa, yCTAaHABIMBAETCA B 3aBUCUMOCTH OT MAKCH-
MaJIbHOW CKOPOCTH U3MEHEHUS YPOBHS B PE3EPBYape.

UpesmepHoe ymenvuienue napamempa Bpems ycmanoenenus nokasanuul yuyduiaem
OUHaMuyecKue Xapakxmepucmuku, OOHAKO Yyeeauuusaem pazbpoc NoKa3aHuil u
yxyowiaem pabomy ypognemepa npu HAIU4UY 60JIHEHUL HA NOBEPXHOCU NPOOYKMA
8 pezepgyape, Hanpumep npu KUNEHuu NPoOYKma uiu 3a2py3Kax npooykma ceepxy

pesepsyap.
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«/Ilmamerp TPYOBD» - HACTpOIKa, MPUMEHsEMas I APYrOro TUIIA YPOBHEMEPOB
cepur YJIM, npu M3MepeHHH YpOBHSA NPOJYKTa B HalpaBisiolleld Tpyode (He mmy-
TaTh C YCTAaHOBKOH Ha matpy0ok). Heo0xoanmo ykazaTh BHYTPEHHUN JTUAMETP TPY-
OBl B AecaThix noisx muummerpa (s 200 mm tpyost «2000»). Bo Bcex ocrtanb-
HBIX Cclydasx (B T.4. yCTAaHOBKAa HA MaTpyOOK) 3HAYEHHE STOTO MOJIA JOJKHO OBIThH
pasHo O.

Jlpyrue mapaMeTpbl HaCTPauWBAIOTCS B CIIydae HEOOXOAMMOCTH B COOTBETCTBUU C
PEKOMEHJAUSIMU MMPOU3BOJNUTENSL HA OCHOBE MPEAOCTABIEHHON JUArHOCTUYECKON
uH(popMaIuu cM. pazzen 7.

[TonpoOHOE omnrcaHue cocoOOB UBMEHEHUS IPYTUX MapaMeTPOB JIaHO B OMHCAHUU
nporpammbl «KoHdUryparop — pykoBOJCTBO MOJIb30BATEIISD.

6.4 ToxoBblii Bbixoa 4-20MA. HacTpoiika aBapuiiHbIX CUTHAJIOB.

YpoBHEMEP MMEET aKTHUBHBINM TOKOBBIM BbIX0H 4-20MA 1J11 NOAKIIOYEHHUS] CTaH-
JAPTHBIX MPUEMHUKOB.

& oD
# = ]
| - \
\ C\l X
\ < \

\ 4+ - 5

| //

1 f

) olo @l ¢

\\ //

4..20 MA

Puc.6.12 Cxema BKIIFOUEHHUST TOKOBOTO BhIxoma 4-20MA

B 3aBucuMocTH OT KOHPUTYpaIlMi Ha HETO MOTYT BBIBOJMTHCS TOKA3aHUS YPOBHS
MPOAYKTa B PE3€pBYyape, PacCTOSHUS 10 MOBEPXHOCTU MPOAYKTA, WM aBapUNHBIE
TOKOBBIEC CUTHAJIBI 3MA, 4MA mim 21MA.

[Ipumep OkHa HACTPOWKHU aBapUHHBIX CUTHAJIOB IMpHUBEAEH Ha puc.6.13. B mpaBoit
YaCTH TMAHENU CIMCOK KOHTPOJIUPYEMBIX MapaMeTPOB, Mepel KaXkKIbIM IapaMeTpoM
CTOMT HOMEp ero Ourta B cTaTycHOM peructpe. bonee moapoOHas uHdopmaius o
CTaTyCHOM PErucTpe NpuBejieHa B pasjene 7.
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B neBoii yacTu okHa pacnosoxeHnsl 4 cronbua no 16 ¢aaxkoBbIX MepeKIOvaTesnei,
oOpa3yromire Macku i1 (OPMUPOBAHHUS CTaTyCHOT'O PErucTpa U aBapuHHBIX TOKO-
BbIX CHTHAJOB. YCTaHOBKa (priakka B3BOAMT B €IUHHILY COOTBETCTBYIOLIUN OUT
MacK{d — TIOMEUEHHBIN mapaMmeTp OyAeT yuTéH, cHsATuE (iakka OOHYIseT (MacKu-
pyeT) 6ut. 3aMmacKupOBaHHbIE TApaMETPhI HE UCIOJB3YIOTCS B (POPMUPOBAHUU CTa-
Tyca U3MEPEHUS WIN aBapUIHOTO TOKOBOI'O CUTHAJA.

Tokosvle cueHanvl umerom npuopumem NOKA3AHUU ABAPUUHBIX CUSHAN08. 21MA,
3MmA, 4mA. Tlpu nossnenuu 1106020 agaputino2o cucHala, NOKA3aHUus yposHs (pac-
CMOSIHUSL) HA MOKOBbIUL 6blXOO HEe BblOOSIMCA. IMO HAOO YUumsvleéams npu
HacmpouKe moKOo8blX CUSHANO8.

KOHq)Mr)'pElLlHSI],[luarHOCTuKa[qJOTorpaq)uu PJEWb MOH“TOPI OK | Mowuck

Macku CTartycHoro pervucrpau ﬂBﬂpMﬁHHX TOKOBbLIX CUrHanoe:

Macka — 51mA  3MA 4mA

craryca
v B B [~ 0: HeycraHOBUBWMUIACS pEXUM
v v B [~ 1: HeucnpaBHOCTb U3MEpUTENS
v B B [T 2: Mana aMnauTyna oTpaxkeHHOro curHana
v B B [~ 3: OtcyrcrBue KpaTKOBpPEMEeHHOM CTabUAbLHOCTU
v B B [~ 4: OTcyrcTBUe AOArOBpPEMEHHO| CTabUALHOCTH
v B B [~ B: OrtcyrcrBue o6wei cTabUNbLHOCTU NOKa3aHui
v B B [~ 6: OTknNOHeHWe AaTuuKa OT BepTUKanbHOW OCU
v B B [~ 7: HepocrartouHoe HanpsXeHue NUTaHUS
v B B [~ 8: HenoctoBepHoe uaMepeHue TeMNepaTypo
v B B " 9: HenocrtoBepHoe W3MepeHUEe DTKAOHEHUS OT BEPTUKANU
v E v [~ 10: Temneparypa B AaTuuKe 3a npeaenaMu AvanasoHa
v B B [~ 11: Notepsa curHana
v B B B
v B B B
v B B B
v B E B

65535 2 1024

YcTaHOBOUHLIE HACTPOHKU ABapuiiHbie TOKOBLIEe CUrHasnsl Pene I

20.10.201511:24:21 VER.8.063

KomaHaHaa ctpoka: e:wlmcfghulmefg.exe
Latuuk He nogkaoyeH
[atyuk He nogkaloyeH

Puc. 6.13 HacTpoiika aBapuifHBIX TOKOBBIX CUTHAJIOB

Jlns mpumepa Ha puc. 6.13 ykazaHo, 4TO Ha TOKOBOM BBIXO/I€ BEIBOAUTCS:
- 21MA nipy BHYTpEHHEN TUArHOCTUKY U3MEPUTEIBHON YacTH;

- 3 MA TIpH NPEBBIIIEHUU TEMIIEPATYPHI BHYTPH YPOBHEMEDA.

VYJIM.0.01.000PD_18 07 22 53



Q

6.5 Hacrpoiika pe/eiinbIx curuajios’

YpoBHEMED MMEET ABE HOPMAJIBHO-PA30MKHYTBIX TPYIIIBI PEIEHHBIX KOHTAKTOB.
Bxuiagka nporpammel «KoHdurypaTop» Mmo3BosiIeT YCTAaHOBUTh KPUTEPUU 3aMbl-
KaHus pelie. B 3aBUCMMOCTH OT NIOKa3aHUK YPOBHEMEPA U 3HAYCHMS CTATYCA U3ME-
peHust QopMHUpYETCs 1Ba PEJIEHHBIX CUTHANA.

iEi
OnukK Cnpaska
KoH@urypauws |ﬂHaFHOCTHKa| PoTOrpaguu | PNEWb | MoHuTOp "6 OK | Mounck
—Pene:
Ypoeensb 1 YpoeeHb 2 ucTepesuc =i
|5|]|] I?[][]l] |1 o 1 2 - KaHan pene
~Kanan pene 1: ~Kanan pene 2- ¥ ¥ 0: HeycraHOBHBWHACA PEXkHM
: : ¥ ¥ 1: HeMcnpaBHOCTb M3MEDHTENA
—F!:chn':;z:“‘.lr'b“H 1 —p!:l BK"D“"_-I'-_""H ST ¥ ¥ 2 Mana aMnauTyna oTpaXEHHOrO CHrHaAA
- =P cnosue 1: ~=p. [ [~ 3 OTcyrcTeHe KPaTKOEPEMEHHOA CTAOHALHOCTH
o Brmowts & Eteinits W [~ 4 O7vcyrcTeHE A0ArOBPEMEHHOA CTAGHABHOCTH
* H<= s00 " H<= S00 W [T 5 Ovcyrcreue ob6wed cTabuNbHOCTH NOKa3aHHA
C H> # H> [# ¥ 6 OTKnOHEHHE AATYMEA OT BEPTHEAALHOA OCH
(Hcnoewe 2: "Hp.2"— || FHenoeke 2: "Hp.2" || [F ¥ 7. Hepocrarounoe HanpAXeHHE NHTaHMA
¥ Brmountn v Brmouutt ¥ [ 8 HenocToBepHoE USMEPEHME TEMNEPATYPbI
(fi : := 7000 ((.: n := 7000 W 9 HegocTtoeepHoe WSMEPEHHE OTKAOHEHMA OT BEPTUKANW
¥ | 10: Temneparypa B AATYHKE 33 NPEAEAAMH AHANa3oHa
CH f« HIH « H MU ¥ ¥ 11: Morepa curuana
rYenoeue 3: "Craryc™ | || [ Ycnoeue 3: "Craryc™ | N
[~ BrawouMTb [v BrmouuTe -
=0 & <>0 @ =0 <0 |
W & W W MM -

YcraHoBOYHHE HACTPORKK | ABapHiiHHE TOKDBHE CHIrHans Pepe

n w1093=7000 #/L_reN -]
[DORLITES 1094=31 #/RICIa0

w1095=431 //RICfg1

1096=4095 #/RIMski

Janucare WwW097=3271 //RIM ek
"/1098=10 //RIGist
K.OHPUrypaLKa sanHcana.
CoxpaHuTE BO hnels j

Puc. 6.14 Hactpoiika peneiiHbIX CUTHAJIOB

B neBoiil BepxHel yacTu BKIaAKU puc. 6.14 pacnosiokeHbl TP TEKCTOBBIX MO-
75, B HAX (B MWJUIMMETpPax) YKa3bIBAIOTCS 3HAYCHHUsS ABYX MPEICIbHBIX ypOBHEH
(pacctostHuit) u rucrepesuc. ['ucrepe3ruc HEOOXOAUM JIJIsI YCTPAHEHUSI HEHYKHBIX
cpabateiBanuii (qpedesra) pene. Hanpumep, ructepesuc 10 MM 03Ha4aeT, 4To Ipu
JOCTHKEHUH KOHTPOJILHOTO YPOBHS, pelie 3aMKHETCS, U PAa3OMKHETCS B TOM CIy-
yae, Korjaa ypoBeHb BepHETCs Ha 10 MM. Takum o6pazom, pazdpoc nokazanuii B 10
MM B paiioHe MpEeAeTLHOTO YPOBHS, BEI3BAHHBIN BOJHEHHEM MOBEPXHOCTU TIPH 3a-
rpy3ke (OTTrpy3Ke), He IPUBEIET K MHOTOKPATHOMY MEPEKIIOUEHUIO pele.

! Kpome moaudukaimu YJIM-31A1-HF-LC
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Huxe B 1B€ KOJIOHKH pacIoyioKEeHbl HAOOPHI NEPEKIIoYaTeNen 1151 HaCTPONKU
yCIOBUM (POPMHUPOBAHUS PEJICHHBIX CUTHAJIOB, U1 KaXXIOro KaHajga CBOM Habop.
Bepxuuii praxok BKIIOYaeT COOTBETCTBYIOLIUI KaHa, MTOCJIE Yero CTAHOBSITCS J0-
CTYIIHBI TPHU YCJOBHUA 3aMbIKaHUs pene. JIBa BEPXHHUX YCIOBHUS 3aJal0T PEAKLUIO
peJie Ha MEePBBIM U BTOPO NpeaeabHble ypoBHU. Eciu 3aaeiicTBoBaTh 00a ycClioBuS,
HY>KHO YKa3aTbh JIOTUYECKYIO OMEpaIfio MEX 1y HUMU, npu «I», nns cpabaThiBaHUs
pene notpedyercs BIIOJHEHNE OJHOBPEMEHHO 000MX ycinoBul, pu «JIN», pene
3aMKHETCS MPU BBINOJHEHUU JIOOOTO U3 HUX. TPEThEe yCIOBHE MO3BOJISIET yYECTh
cTaTyc u3MepeHus (¢ Mackoi) nmpu GopMUPOBaHUU penerHoro curnana. [locne ero
BKJIFOUEHUS], YKAKUTE, KOTJIa 3aMbIKaTh pelie (€C/ii CTaTyC paBeH HYJII0, HU OJIHA U3
CUTYyallMii YKa3aHHBIX B MACKE CTAaTyca HE HACTYIIWJA, €CIIM HE PaBEH, HACTyluia
OJIHa WJIM HECKOJIbKO). Macku cTtaTyca Al 000MX KaHaJIOB peJie pacIoyiOKEHbI Ha
IIaHEJIN CIIPaBa, UX HACTPOMKA BBINOIHACTCA TAKXKE KaK HACTPOMKA MACOK aBapui-
HBIX TOKOBBIX CUTHaJ0B. Eciin kpome cTaTyca U3MepeHHs BBIOpaHbl OJHO WK 00a
YCJIOBHS IO TNPENEIbHBIM YPOBHSAM, CTaTyCHBIM KPUTEPUU IMOIKIIOYAETCA K Ipe-
nenbHoMy uepe3 «M» / «JI» Takke Kak OMHUCAHO BBILIE AJI IEPBOTO U BTOPOTO
MPEAEIbHBIX YCIOBUM.

Hampumep, HacTpoiika, mokazanHas Ha puc 6.14, 3aaeicTByer obOa pene u 3amgacT
CJIEYIONTUH TTOPSIIOK X cpabaTeiBaHus. [lepBoe pere OyaeT 3aMbIKaThCs TIPH YXO-
Jie TIoKazaHui 3a Jrodoe u3 npenaeabHbix 3HaueHud (H <500mm H >7000), 6e3
yuéra ctatyca u3MepeHus. Bropoe pene, HanpoTuB, OyAeT 3aMKHYTO, KOTJa ypoO-
BEHb MPOJIyKTa HaxomauTcs B pomyctumbix npeaenax (H >500mwm H <7000), u
rpu 3Tom 0,1,2,6,7,10,11-1 OGUTHI cTaTyca paBHBI HYJIO (ITOKa3aHUs CTaOWUJIbHBIC U
BaJIUIHBIC, YCIOBUS PaOOTHI ypOBHEMEPA - HOPMAJIbHBIE).
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6.6 Bluetooth

Vposremeps! cepun YJIM-31-HF, YJIM-31-HF-F, YJIM-31A1, VIIM-31A1-
HF, VJIM-31A1-HF-F, YJIM-31A1-HF-F-LC, YJIM-31A1-HF-F-LC B mByxmpo-
BOJHOM HCIIOJIHCHHM OCHAIIAIOTCS MOJIyJeM OecrnpoBOJHOTO HHTepdeiica
bluetooth. ITpuMeHeHne JaHHOTO CTaHIApTa CBSI3W MMO3BOJISICT CYIIECTBEHHO COKpa-
TUTh BPEMS, 3aTPauynBacMOe IIEPCOHATIOM MPEANPHUATHS Ha BBOJI HOBOI'O 000pY/I10-
BaHUS B OKCILIyaTallMi0, CHU3UTh U3JCP)KKU Ha HACTPOMKY M ONTHMH3AIIUIO0 TEXHO-
JIOTMYECKUX MPOIIECCOB CYIIECTBYIOMIETO 000PYI0BaHHsI, 0COOEHHO YCTAHOBJICHHO-
ro B TPYAHOJOCTYITHBIX MECTaX, CHH3MTh O0BEM OIACHBIX PabOT, HEOOXOIUMBIX
JUIS TIOJIyYEHUSI JTAHHBIX ¢ MPUOOPOB Ha MPOW3BOJACTBEHHBIX IUTOMAAIX. JlaHHOE
peIlICHUE MO3BOJISCT MAKCUMAJIbHO YIIPOCTUTHh PaboTy ¢ ypOBHEMEpPaMU U C TIOMO-
IIBIO YCTPOMCTBA Ha Oa3e onepannoHHOM cuctembl «Android» oCyIlecTBUTH Orepa-
TUBHYIO HACTPOWKY MPUOOpa, MPOU3BECTH CHATHE MH(DOPMAIIMK U BHECTH HU3MEHE-
HUS B YK€ CYIIIECTBYIOIINE IPOM3BOICTBCHHBIE MTPOICCCHI.

Komnanus «JIMMAKO» nocTossHHO COBEPIIEHCTBYET MpOrpaMMHOE obecrie-
yeHue ypoBHemMepoB YJIM, ynydmaeT u3MepuTeIbHbIE BO3MOKHOCTH HAIIEro 000-
pPYJIOBaHUA U aalITUPYET €ro MOJ HOBBIE 33/1a4d aBTOMATU3HPOBAHHOTO KOHTPOJIS
u ydera B cucteme npeanpustus. [lpumenenue Bluetooth unTepdeiica no3Bomnsier
nepeaaBaTh Moka3zaHus ypoBHeMepa Ha Android yCTpOHCTBO, BBIOJIHATh HACTPOM-
Ky ¥ JAMAarHOCTUKY CYIIECTBYIOUIET0 OOOpYAOBaHUS, yCTaHABIMBATh OOHOBJICHMUS
nporpaMMHOro obecrneuenus npubopa. Hamm ciennanucTsl Bceryia roToBbl HOMOYb
¢ KoHbuUrypamnuei ypoBaemepoB YJIM 1o KOHKPETHYIO TEXHOJOTHYECKYIO 3a/a-
4y, aJIallTUPOBAB MPOTPaAaMMHYIO YacTh MPUOOPOB AJIsl Pa3IMUHBIX YCIOBUN paOOTHI.
[TporpamMmmMHoOe obecrieuenue A cMapT(HOHOB U IIAHIIETOB MOYKHO MOJIyYUTh, OT-
npaBuB 3anpoc B komnaHuio «JIMMAKO».
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7. AH®OPMAILIUA O PABOTE ITPUBOPA.

7.1 lmarnocTuka npudopa.

[Tporpammuoe obecneuenue «Konduryparop» Ha Bkianake «/luarnoctukay puc.7.1
COZIEpKUT B ce0e OCHOBHYIO MH(opMaruio o pabore naTuuka. BusyanbHo oHa pas-
JICJICHA Ha CEMb IIaHEJIel, B KOTOPBIX OTOOPaKarOTCs MOKa3aTeau paboThl JaTUUKa.
BoNBIIMHCTBO CTPOK BBHIBOAUTCSA YEPHBIM HIPU(PTOM; KPAaCHBIM BBIBOJSATCS MOKa3a-
TEJH, BBIXOJSIIME 3a JIOIMYCTUMBbIE KPUTEPUU WIH PEKOMEHJOBAHHBIE COCTOSHUS;
CEpPBbIM BBIBOJSTCSI CTPOKH, 3aIIOJHUTh KOTOpPBIE HEYEM, T.K. JaHHAs MOIU(UKALIMS
JaT4YMKa arnapaTHO WIM MPOrPaMMHO HE I03BOJISIET KOHTPOJIMPOBATH COOTBET-
CTBYIOLIUI IIapaMeTp.

@-W’IM KoHdwryparop. ver.5.0 o ]
Onupk - Cnpaska
KoHgurypauua IlMarHoctuka |<130T0rpa(pm1 | PJIEWb | MoHuTOp " OK | Mounck
~HaTuuk: —TlokazaHus:
3aeonckoi Homep: 1000 ModBus Nt23  [Mpowueka N bb YpopeHe (H): 5247.9 MM
Paccrosnue (L): 2752.1 mm 3Mvn
Whgoprauus o paGoTe npuGopa: BrxonHo# Tok (1): 21,000 nA. .
AMNAWTYNA OTpaXeHHOro curHana: 1216 Muu 500 BxoaHoi Tok:
TecTtHpoBaHue U3MEepHTEeNd: 0 Makc.:50 3amukaHue pene: 1V 21
CTaGuNbHOCTE NODKasaHWi: Otcyrcreyer —Brixon 4-20MA:
Pexum: YcTraHoBHBWHIACA
HanpaxeHWe nuTaHua: 26.7B Mun:195B 20ma H=8000 'Hl]=8l]l]l.'l
TeMmneparypa AaTuyMKa: 349 [-40.0 +50.0]
OTKNOHEHMWE OT BEPTHKANH X -0.8
- —H= 5247.9
OTKNOHEHWE OT BEPTHUKAnNM v -0.5 +1.0rpan. L= 27521
~Craryc:
CTAT¥C 8 43 [00000000 00110000]
Macka cmraana 21 ma : 2 [0D0D0O0DOODD OOODOOD10]
Macka cmrHana 3 Ma 1 [0D0000O0O0O0 OOOODOODO1]
Macka cmrHama 4 Ma 0 [D0000O000 OOOOODOO]
i . 4ma H=0
CTAT¥C C MACKOH 8 483 [00000000 0OO0110000] Lmax=7953
Bur 0: HeycTaHOBHEWMACA peXxHm -
Bur 1: HeHcnpaBHOCTL HSMEPHTENA ~Ceazk:
bur 2: Mana aMnAWTYna OTPaXEHHOD CHrHanNa O6MeHH AaHHBIMH: 47
bur 3: OTCYTCTBME KPaTKOBPEMEHHOR CTalMNbBHOCTH NOKAa3aHuA OwHGKH cBASH: 0
bur 4: DTCYTCTEME AOArOBPEMEHHOA CTAOMALHOCTH NOK.a3aHWiA Ouwnbky KOHTPOABHOA CYMMBEL 0
Bur 5: OrcyrcrBue ofimed cTaGnbHOCTH NOKa3aHWA ~OGopyaoBaHHe:
Bur 6: OTEAOHEHHE NATYHEA OT BEPTHEAALHOR OCH R Hanpﬂxe-uua — Ecro
Bur ? HegocraroyHoe HanNPAXEeHHE MWTaHHA [ e s : it
bur 8: HenocToBEpHOE H3MEPEHHME TEMNEPATYPH KOHTDOAL Yr 0B HAKAOHA: Ees
bur 9: HenocToBEPHOE H3MEPEHHE OTKAOHEHWA OT BEPTHKANBHOR OCH Tokoebii Bxom, 4-20 mA: Her
bur 10: Temneparypa B NaT4dKe 3a NPefenaMy qHanasoHa PenefHbiil BhIX0a: EcTh

Puc. 7.1 BHemauii B BKIAAKH «J{MarHocTrka

ITanens «/laTunMK) BBIBOJUTCS:

- 3aBOJICKOM HOMED JaT4YMKa;

- aapec o Modbus;

- HOMEp NMPOIIMBKYU (BHYTPEHHEN MPOTPaMMBbI IaTUYUKA).

[Tanens «MHpopManus o padoTe npudOpa» NOKa3bIBACT:
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- TEKYLIYK0 aMIUIMTYAy CUTHAJIa M CIIpaBa, mocie ciioBa «MUH.:» - aMIUIUTYIHbIA
kputepuii («JlocrarouHas amIuMTyJa CUTHala» Ha BKIaake «KoHdburyparms).
Ecnm amrmmmTyna MeHbpIIE KPUTEPUs, B CTAaTYCHOM PETMCTPE B3BOAMTCS B €AUHULLY
2-1i OuT.

- «TecTupoBaHue U3MEPUTETSH - MTOKA3aTeNb PabOTOCIIOCOOHOCTH CHCTEMbI H3Me-
pEeHNs, CIpaBa — MAKCHUMAJIBHO JOIYCTUMOE 3HAaYEHHE, IPH MPEBBILIEHUN KOTOPOTO
B3BOJIMTCS B €IMHUILY 1-i1 OUT CTATyCHOrO perucTpa.

lIpesvluenue maxkcumanoHo 0onycmumozo 3Hadenus napamempa « TecmuposaHrue
usMepumernsy 03Hayaem HeucnpasHoCmy 2JEeKMPOHHO20 MO0V OAMYUKA YPOBHSL.
Buvinoanume npoyedypy ogopmnenus pemonma, coenacuo n. 11 nacmoswezo pyro-
800cmea.

- «CTabWIBbHOCTh TOKa3aHU» - MOKaszaTenb oOIIeld (KpaTKOBPEMEHHOU U JIOJITrO-
BPEMEHHOI) CTa0OUIBHOCTH.

- «Pexxnm» - yCTaHOBUBIIMICS, €CIM TaTYMK HAIIEN yCTOWYMBBIN CUTHAJ, NHAYE —
HEYCTAHOBUBUIMICS — PEKUM TECTUPOBAHHUSI I10CIIE BKIIFOUCHU.

- «Hanpsbkenue nutaHus» TEKyllee U MUHUMAJIbHO JIOIYCTUMOE B BosbTax (7-i
our cratyca). TemnepaTypa BHYTpH KopItyca JaTuuka B rpagycax Llenscus u gomy-
CTUMBII TemrepaTypHblit auana3oH (10-i Out cratyca).

«OTKJIIOHEHHE JaT4MKa OT BEPTUKAJIW» B JBYX IJIOCKOCTSX B Ipagycax U JIOIyCTH-
Moe OTKJIOHeHHe (6-i1 OuT craryca). [Ipu npeBbllieHnU JOMYCTUMOTO OTKJIOHEHHUS,
JaTYUK HYKHO TOPU30HTHPOBATH (BBIPOBHSTH 110 BaTEpIacy).

[Tanens «CraTtye». bonee nmoapo6Ho cMm. «KoudurypaTtop — pykoBOACTBO MOJIB30-
BaTeIsN.

[Tanens «CBsI3b» TO3BOJISIECT OICHUTh COCTOSIHWE JIMHWUU CBs3W. [loka akTWBHA
BKJIaJIKa «IMArHOCTHKA» MPOUCXOIUT HETIPEPHIBHBIM OOMEH JaHHBIMU C JATYHKOM.
3HadeHue MoJIg «OOMEHBI JaHHBIMI» JODKHO HempepbIBHO pacTH (0T 0 10 999 mo-
TOM OOHYJSAETCS), 3HAUEHUS TOJIEW «OUIMOKU CBA3U» U «OUIMOKHM KOHTPOJIHHOM
CYMMBI» TIPH HCIOJb30BAHUHM KAYECTBEHHOW JIMHUM CBSI3HM, YBEIWYUBATHCS HE
OJDKHBI. EAMHUYHBIE OMMOKA BO3MOXKHBI Ha PEAIBHBIX 00BEKTaX C MPOTHKEHHON
nH(OPMAITMOHHOW TUHUEH.

[Tanens «O0OpyI0BaHHE) MMOKA3BIBAET HAIUYKE B MPUOOPE AOMOTHUTENBHBIX OIl-
LMOHAJIBHBIX Y3JI0B, KOHTPOJI MUTAHUS, TEMIIEPATYPhI, YIJIOB HAKIOHA (MHKIIUHO-
MeTpa).

[Tanens «Bbixoa 4-20MA» BU3yaIM3UPYET HACTPOUKH TOKOBOTO BBIX0J1a: 0a30BYIO
BbicoTy (HO - cnpaBa), ypoBHU/paccTOsIHUSI COOTBETCTBYIoIME ToKaMm 4 u 20 MA
(4ma_H =, 20ma_H= cneBa), a Takke TeKylllee 3HaYECHUE YPOBHS U PACCTOSHHS.
Kpome Toro, cBepxy M CHU3y CUPEHEBBIM LIBETOM OTMEYEHBI IPAHULbI AHana3zoHa
WU3MEPEHHUS.
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[Tanens «IlokazaHus) 0TOOpaKaeT YpOBEHb, PACCTOSIHUE, BXOTHON M BBIXOJIHOMN
TOKH, TTOJI0KEHNE KOHTAKTOB PEJIE.

7.2 Dmynasinusi BHIXOJHOIO0 CUTHAJIA

Knonka «9MVYJLy, BkItoyaromas B JaTYUKE PEKUM dMYJIAIINU CUTHATA.

MokazaHuWa:
YHpoeeHb (H): 5000.0 rMm

Faccrtoanuve (L): 7000.0 rm 3MV"
BuxoaHo#i tok {I): 12.000 mA. .

BxonHoii Tok:

Puc. 7.2 Omynsius BEIXOJHOTO CUTHAJA

OMyJISIUS BBIXOJHOIO CUTHAJIA — 3TO OTJIAJOYHBIN PEKUM, KOTOPBIM TAET BO3ZMOXK-
HOCTb IIPOBEPUTH HACTPOUKH U pabOTy TOKOBOI'O BBIXO/A.

[Tocne naxatus Ha kHONKY «OMVYJD», natuuk Oyner nepeBei€H B PEXUM IMYJIs-
UM, Ha 3T0 YHUAET 10 4 cexkyHa. KHonka 3adukcupyercss B Ha)XaToM IOJIOKEHUH,
HAJIIACh OKPACUTCS B CUPEHEBBIN LBET. [l0Cie 3TOro MOXKHO pelaKTUPOBAaTh 3HA-
YEHNE YPOBHs U paccTosHMsA. [Ipy m3MeHeHHHM 3THUX IapaMeTpoB JOKEH H3Me-
HATHCS U BBIXOJHOM TOKOBBIA CUTHAJI B COOTBETCTBUU C JTAaHHBIMM Ha JTAHHOW IaHE-
.

s OTKIIIOUEHHS SMYJSIIMM €€ pa3 METKHUTE Mo KHonke «OMYJDy, uepes 4 ce-
KYHJIbI TATYUK MEPEHAET B OOBIYHBIN PEKUM.

7.3 ®otorpadmumu.

HaubGonee monnyro wHbopmamnuio o padoTe mpuOOpa MOXKHO TMOJYyYUTh U3 Tak
Ha3biBaeMbIx «Dororpaduity. @otorpaduu - daiinel ¢ pacmmpenueM «FOT», ko-
TOpbIE COAEPKAT 3alUCH CUTHAJIOB U JOIOJIHUTENbHBIC JaHHBIE, MOJYYE€HHbIE OT
natyrka. OHU HECyT B cebe oOmmupHyo nHpopMaluoo 00 yclIoBUSIX pabOThI MPHU-
O6opa. Ananu3 gortorpaduii Mo3BoJIeT yuyecTb CrieuuPUKy KOHKPETHOTO MpPUMEHE-
HUSI, ONITUMHU3HUPOBATh YCTAHOBKY JaTYMKA M €T0 KOH(PHUTYPAIUIO IS MAKCHMAIIbHO
TOYHOM U HaJEXKHOU paboThl cucTeMbl 3MepeHust ypoBHs. [ToapoOuo cMm. «Kondu-
rypaTop — pyKOBOJCTBO Mojb3oBarens». Paznen «Padora ¢ pororpadusmm».
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7.4 3aBoackue HACTPOWKH YpOBHEMepa.

Konguryparop no3BossieT 3akaunBath BO ()Jiellb HOBbIE BEPCHH MPOIINBOK, BHIOU-
paTh mporpaMmmy, 3arpykaeMmyro 1o yMOJYaHHIO, COMOCTABIATH YCTAHOBJICHHBIM
nporpamMmaM OJIOKH TapamMeTpoB (COBOKYITHOCTH 3HAYEHUH Pa3JIMYHBIX PErHCTPOB,
OTIPEETSAIONX padoTy ypOBHEMEpPA, T.€. HACTPOWKA MOJ] KOHKPETHOE MPUMEHEHHE
KOTOPYIO MPUOOP HMCIIONIB3YyeT B X0OJI¢ CBOSH pabOTHI).

[TporpamMMma c 3aBOACKMMH HACTPOMKaMH YpOBHEMEpa 3alicaHa B HYJIEBOM CEKTOPE
draemb mamsaTu. s coxpaneHus paboTOCIIOCOOHOCTH YPOBHEMEpPA OHA HE MOXKET
OBITh Mepernrcana, Mo3TOMY €€ BCerjja MOKHO 3arpy3UTh IPU BOBHUKHOBEHUU TPO-
0JieM ¢ HOBBIMM IIpoIIMBKamMu. JlJig 3arpy3ku npudopa ¢ 3aBOACKUMU HACTPOHKAMHU
HY’KHO CHadajla 00€CTOYHUTh YPOBHEMEpP U IEPEBECTU B HEM COOTBETCTBYIOLIMIA
DIP-nepexitouarens u3 nonoxeHus: «1» B momoxxkenue «ON» (cm. 1.5.4 Hacrosie-
ro PykoBojctsa). [locne nogaun nuranus npubop HauHET paboTaTh MOA yHpaBiie-
HUEeM mporpaMMmel u3 0 cekropa. Ilocie 3Toro MokHO 3aKkadaTh HOBYIO ITPOTPaMMY,
cenath €€ 3arpyXaeMoi 1o yMOJYaHHUI0, 00ECTOYUTh YpOBHEMEP U BepHYTh DIP-
NepeKIIIouaTeNb B mpexHee nonoxkenue. [loce mogaun nuranus OyAeT 3arpykeHa
BHOBb YCTAHOBJICHHAs MpOTpamMma, 4TO MOXHO IMPOBEPUTh, HakaB KHOMKY «IH-
dbopmanus». bonee noapodHas uHpopmaius npuBeaeHa B 1okymente «Kondury-
patop. PykoBoicTBO MOIB30BaTENS»
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8. OBHAPYKEHUE U YCTPAHEHUE HEUCIIPABHOCTEM

[lepcoHan, OTBETCTBEHHBIN 3a IKCILUIyaTallMI0 YPOBHEMEPA, JOJDKEH IIPUHATH MEPHI
II0 YCTPAaHEHUIO BO3HUKIIMX HEUCIpaBHOCTEU. VMcrnonp30Banue ypoBHEMEpPA B HeE-
HCIIPABHOM COCTOSIHMM 3aIIPEIIEHO.

M cTouHMKOM OTKa3a ypOBHEMEPA MOTYT OBITh:

- HEUCIIPAaBHOCTb U3MEPUTEIIS;

- IPUEMHOE YCTPOUCTBO, OTOOpakarolee HHPOPMAIIHIO;

- INTAaHKUE JJaTYMKA YPOBHS;

- IIpOIIECC B pe3epByape.

B cnyuae oTkaza HEOOXOAMMO MaKCUMAJIbHO JIOKAJIU30BaTh HICTOYHUK HEMCIIPABHO-
CTH.

IIpy KMCHOJIB30BaHUM aHAJIOTOBOI0 CUTHAla CIEAYEeT IPOBEPUTh HAIMYME U IIpa-
BUJIBHOCTh ()OPMUPOBAHUS BBIXOJIHOTO CHUTHAJIa HEMOCPEICTBEHHO Ha BBIXOJE JIaT-
YUKa YPOBHS, OOpaTUTh BHUMAaHHWE HA HAJIMYME aBapUUHBIX CUTHANOB 3 MA, 4MA
n 21 MA, IpoBeEpbTE HANIPSHKEHNUE TUTAHUS.

Haunbosniee oOmmpHbIE BO3MOXHOCTH TOMCKA W YCTPAHEHUS] MPOOJIEM H3MEPEHUS
MO>KHO MOJIy4YUTh Npu ucnionb3zoBanuu [1K u nmporpammer «Kondurypartop».

NPUMEYAHUE

B oonvuuncmee ciyuaes smo no3eonsem yCmanosums npUUHy choee 6 padome
U yCmpanums npoodaemy usmepenus.
Taxke AMarHOCTHKY pabOThI MprOOpa MOKHO MPOBECTH 10 kKanany Bluetooth.

Omneparnuu 1Mo MPOBEPKE U YCTPAaHEHUIO HEUMCIIPABHOCTEH JaTUHKa YPOBHS CBEICHBI
B Clieytonen Tadaule.

Ortkas [Ipnunna Cnocob ycTpaHeHus
Curnan 4- | Hanpsikenue nutanust gat- | [IpoBepuTh  HCTOYHHMK  MNHUTAHUA,
20MA  OTCyT- | yMKa  OTCYTCTBYET  WIJIU | DJIEKTPUUECKOE MOAKIIOUCHHUE, MPHU
CTBYET HaxXoAMTCA 3a MpejesiaMu | OOHapyKEHUU HECOOTBETCTBUS,

JOMYCTUMBIX 3HaYEHHUH (CM. | yCTPaHUTb.

n. 12.1 Texuuueckue xa-
PAKTEPUCTUKH)

Hapymeno asnexrpuueckoe
MMOJIKJIOYEHNE BbIXOoga 4-
20MA WU CIMIIIKOM BBICO-
KO€ CONPOTHUBJICHUE JIMHUU
(em. m. 12.1 TexHuueckue
XapaKTEPUCTHUKH)

BoccTaHOBUTh MOJKIIOYEHHUE WIH
YCTPaHUTH MOBBIIICHHYIO HAarpy3Ky
B JIMHUU.

HewucnpaBHocThb 0J10Ka
DJICKTPOHUKH JaTYHKA.

OTnpaBuTh TPUOOP B PEMOHT.
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Otka3 IIprunnHa Crnioco6 ycTpaHeHus
Curnan 4- | OnuH wiu  Heckodibko U3 | [TogkmounThes K JaTYMKY MPHU T0-
20MA  cooT- | KOHTpoIupyeMbIx mapamet- | Momu IIK wmmam bluetooth. Ilpose-
BETCTBYET OJI- | POB JaT4YMKa HaXOASATCS 3a | pUTh COOTBETCTBUE 3HAYCHUSI aBa-
HOMY M3 aBa- | IpeiejiaMd  JIOMYCTUMBIX | pUMHOTO CHUTHaja M €ro MacKH
PUMHBIX 3HAa- | 3HAYCHUM: (m.6.4).

YECHUU

- TEMIEpaTypa B JaTYUKE 32
IIpeneaamMy Juana3oHa

Ycerpanuth HpUYMHY — MEperpena,
U30JMPOBATh YPOBHEMEpP OT IIPO-
[ecca C TMOBBIIMIEHHOM TEMIIepary-
pOM paaMoNpPO3payHOM 3ariayIIKOU
(cm. 12.8-12.11), npuMeHuTb 00yB
JlaTYMKa, YCTAaHOBUTh COJIHIIE3a-
IIATHBIA KO3BIPEK.

- OTKJIOHEHWE JaT4hKa OT
BEpPTUKAJIBHON ocu (s
MPUMEHEHUs Ha JKUJIKHX
MIPOJIYKTaXx)

YcTpaHuTh TOPU3OHTUPOBKOM IIPU-
oopa.

- HEJOCTOBEPHOE H3MEpe-
HHE TEMIEPATYPhl WIH yTJIa
HAaKJIOHA

HewncnpaBHbl COOTBETCTBYIOLIME
KaHAJIbl B AJIEKTPOHHOM MOJYJIE
npubopa. Bo3MokHa nanbHeHmas
AKCIUTyaTalysl IpH YCJIOBUU OTCYT-
CTBUS BO3MOXXHOCTH meperpesa. B
JOPYTUX CiIydasiX OTHPaBUTh MPHOOP
Ha PEMOHT.

- OTCyTCTBHE CTAOMIBLHOCTH | CIIpaBOYHBIA ~ TIApaMeTp  MOYKHO
MIOKA3aHUM - BOJIHEHUS Ha | IPOJOJIKATH SKCILTYaTALUIO.
IIOBEPXHOCTHU IIPOAYKTA,

HecTaOuIbHas MOBEPX-

HOCTb.

- HEYCTaHOBUBLICHCS pe- | PEKMM  HA4YaJIbHOTO  BKJIIOYECHUS

KHUM - OTCYTCTBYET CTa-
OWJIbHAsI OTpaKaromiasi IMo-
BEPXHOCTh MPOAYKTa WU
JaTYUK HaXOJIUTCS B CTaJAUU
Ha4yaJbHOM 3arpy3Ku

JaTYMKa, TOCe BKIIIOUEHUS TPUOOpP
JIOJDKEH BBIMTU W3 3TOr0 pexuMa
yepe3 1-2 muHyThl. Ecimm 310 HeE
IIPOUCXOJIHUT, CIEAYyeT CcHenarh 3a-
nucu crekrpa (cMm. m. 7.3.) oTmpa-
BUTh HA aJIpeC TEXHUYECKOM NOA-
JIEPIKKH.

- HEHUCIPABHOCTh HW3MEPH-
TEJST — OTKa3 AIEKTPOHHOTO
0JI0Ka ypoBHEMEpa

OtnpaBuTh IprOOP B PEMOHT.
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Ortka3s

[Ipuunna

Cniocob ycTpaHeHus

- MaJla aMmIUIMTyJa oTpa-
KCHHOTO CUTHAJIA — TIpH-
MEHEHHUE Ha MPOAYKTaxX C
HU3KOW JTUAJICKTPUYECKOMN
MPOHHUIIAEMOCTBIO, TIPHUME-
HEHUE Ha CBIIY4YHUX IIPO-
IyKTaX, OTKa3 JJIEKTPOH-
HOTO OJI0Ka

Cnenarp 3amucu crektpa (cMm. I
7.3.) OTHpaBUTh Ha aApPeC TEXHHU-
yecko mouepxkku. ClenoBaTh
JATbHEUIIINM PEKOMEHIAIIUSIM.

- MOTEpsA CUTHAJIA - PE3KUE
W3MEHEHHUSI CBOWCTB OTpa-
KAIOLIEW  MOBEPXHOCTHU:
neHooOpa3oBaHue, 0OBaJIbI
CBIIIy4Yero mpOAYyKTa, IIe-
PEKPBITHE HU3MEPUTEIBHO-
ro Jiy4ya IIOTOKOM IPOJIYK-
Ta

Hocut cnipaBouHbIl Xapakrep, no-
CJi€ TOSIBJICHUSA CTaOUJIBHOTO OT-
PaXXEHHOTO CHUTHajia M HOpMaiu-
3alldd TPOIEecCca TOKOBBIM CHUTHAI
JIOJDKEH BOCCTAaHOBUTHCS.  Ecnn
ATO HE MPOUCXOAUT, CIAEAYET CHE-
JaTh 3aIliCcH crekTpa (cMm. 1. 7.3.)
OTIPaBUTh HA AJIPEC TEXHUYECKOU
MOICPKKHU.

Curnan 4-20mMA
HE COOTBETCTBY-
€T  pEAITbHOMY
3HAQYEHUIO KOH-
TPOJIUPYEMOU
BEJINYHHBI.

HewncnpaBHocTh JJIeK-
TPOHHOTO 0J10Ka
ypOBHEMEDA.

[IpoBeputrh  pabOTOCTIOCOOHOCTH
TOKOBOT'O CUTHaja 3MYyJisiiiuen (1.
7.2). IIpu HECOOTBETCTBUM HaIlpa-
BUTH NIPUOOP B PEMOHT.

Curnan 4-20MA
HE COOTBETCTBY-

HekoppekTHble HavalbHBIE
HACTPOMKN OCHOBHBIX I1a-

Cnenath 3amucu cnektpa (CM. II.
7.3.) OTHpaBHUTh Ha aaApeC TEXHHU-

€T  peaJbHOMY | paMeTpOB Hu3MepeHus (1. | ueckod mnoxanaepkku. CrenoBarhb
3HAUEHUIO KOH- | 6.3.), HapyIIieHbl TpeOoBa- | MaTbHEHIITUM PEKOMEHIAIIHSIM.
TPOJIMPYEMOU HUsl MOHTaxa (11.4).

BEJIMYUHBI, DJIEK-

TPOHHBIA  OJIOK

UCITpaBEeH

OtcyTcTBYET Hapymieno snextpuueckoe | [I[poBepuTh ¥ BOCCTAaHOBUTH JIU-

ITOJKJIFOUCHHE 10
RS-485 npu
HaJIMYAM CHTHa-
n1a 4-20MA

IMOAKIFOYCHHUC JINMHHUH.

HUIO WIH YCTPaHUTh HECOOTBET-
cTBHE TPeOOBAHMAM U CXEME IIO-
KITF0ueHHs (CM. 11. 5).

VYJIM.0.01.000PD_18 07 22 63




@

Otka3 IIprunnHa Crnioco6 ycTpaHeHus
OtcyrctByer | He ycranoBnen HeoOxonu- | [IpoBeputh pabory mpeoOpasoBate-
MOJKJIIOUYCHUE | MBIM JIpailBep WJIM HEBep- | I B oneparuoHHor cucteme IIK
1o RS-485 | Hple HauyajgbHBIE HACTPOUKHM | (IUCTIETYEP YCTPOMCTB), YCTaHO-
OpH  Hajauuuu | mpeoOpa3oBatenss USD/RS- | BuTh  HEOOXOAMMBIC — HACTPOMKH
CUTHasIa 4- 1485 npeobpazoBaTersi.

20MA, nuHUS
CBSI3U HCITPaB-
Ha

Heseprno BreicTaBnen Mod-
bus anpec maTumka wiu He-
CKOJIbKO JIATYMKOB Ha JIH-
HUH C OJTHUM aJ[PECOM.

YcranoButs pasueie Modbus agpeca
JaTYMKOB B JIMHHH, YKa3aTh Ipa-
BWJIbHBIA HOMEp JaTYMKA TPU TIOUC-
ke B nporpamme «Kouburyparopy.
(cm. 1. 6.1)

COM-niopT 3aHAT APYruM
IPUIIOKEHUEM.

[IpoBepuTh, HET JIM NPUIOKECHUH,
KoTtopeie  3aHumatror COM-nopr,
BBIKIIIOUUTh MX, MPU HEOOXOJIUMO-
ctu nepeszarpy3uts [1K.
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9. TEXHUYECKOE OBCJIY’KUBAHUE

YpoBHeMep He TpeOyeT CHEeHaTbHOTO TEXHUYECKOTo 00CIykuBanus. B 3aBucumo-
CTH OT YCJOBHH 3KCIUTyaTalldd MOXET TOTPEOOBATHCS TOJBKO TMEPUOIUICCKAS
OUYMCTKA TIOBEPXHOCTH JKpaHa aHTEHHBI M MPO(UIAKTHYECKHA OCMOTpP YIIOTHH-
TEJILHOTO KOJIbIIa KPBIIKK Tpubopa (m.12.15 Hacrosmero PykoBoactsa). [Ipu BbI-
SIBJICHUM 3arpPsS3HEHUN OHM JTOJDKHBI OBITh YJAJCHBI, P 3TOM HE CIEAYeT MpUMe-
HATH CPEICTBA, KOTOPhIE MOTYT OKa3aTh arpeCCUBHOE BO3JICHCTBHUE Ha MaTepHUalbl
KOpIyca, YIJIOTHEHUs, 3ariyliKiu U KaOenbHble BBOJAbL. [Ipu oOHapyxeHHn Mexa-
HUYECKUX MOBPEKIECHUHN YINTIOTHUTEIBHOTO KOJIbIIA €T0 CIEAYET 3aMEHUTh.
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10. IEMOHTAX
10.1 MMopsaok 1eMOHTAaKA

JlemoHTax mpuOopa cieayeT BBIIOIHATH C COOJIIOJICHUEM BCEX JCHCTBYIOIIMX Ha
OPEINPUSITUA HOPM U TIPaBWJI TEXHUKH O€30MacHOCTH, 0CO00€ BHUMAHUE CIIEIyeT
yIETUTh MpH paboTe Ha BBHICOTE U HA pe3epByapax C arpeCCUBHBIMU WIIU STOBUTHI-
MU TPOAYKTaMHU.

JleMOHTaX MPOU3BOJUTHCSA C BBIMOJHEHUEM B OOpPATHOM MOPSAKE NEHCTBUM, OMU-
CaHHBIX B II. 5.6. [Topsnok nmoakirodeHus: mpudopa.

10.2 Yruau3zanus

Kopnyc npubopa noanexuT BTOpUYHON nepepadboTKe.

YTunuzanusa npruOopa MOKET ObITh IPOBEICHA HA CHIEHUATM3UPOBAHHBIX PEANPHU-
ATHSIX.

VYTunuzanus UCKI0YaeT HETaTUBHOE BIMSHUE HA OKPY’KAIOIIYIO CPEely U MO3BOJS-
€T MOBTOPHO HUCIIOIb30BATh MATEPUAJIBI.

VYJIM.0.01.000PD_18 07 22 66



@

11. PEMOHT

PeMOHT MO>KET BBIIOJHSITHCI TOJILKO Ha NpCANpPpHUATHH H3TrOTOBUTCIIC HIIM CI'O
YIOJIHOMOYCHHBIX IPEACTABUTCIILCTBAX.

[lpu HEoOXOAMMOCTH BO3BpaTa OOOPYJIOBAaHUS HA MPEINPUATHE H3TOTOBHUTENH B
peMOHT TpeOyeTcsi HamucaTh OQUIMATBHOE IHCHMO Ha DJIIEKTPOHHYIO TOYTY
In@limaco.ru. Tlpubop HY)HO OYHCTUTH OT 3arps3HEHUH, yIakoBaTh B Tapy, ra-
PAHTUPYIOLIYIO €r0 COXPAHHOCTh MPH TPAHCIIOPTHPOBKE, M OTIIPABUTH 110 aIpecy,
KOTOPBIN yKa3aH Ha caiite WWW.limaco.ru B pazaene KoHTaKThL.
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12. TIPUJIOKEHUA

12.1 Texnnuyeckue XapaKTepUCTHKHU

Haumenosaunue

3HadeHne

Oo0mue nanubpie

Matepuain kopmyca

- ATIOMUHUEBBINA TUTCHHBIN CIIJIaB, aHO-
JTUPOBAHHBIM, TIOPOIIKOBAs MOKpacKa
- [lommamu g

Marepuail yIuloTHEHUS. MEKy KOpITy-
COM M KPBIIIKON

Pe3nHoBas cmech

Marepnain s5kpaHa aHTEHHBI dToporutacTt
Marepwuan xonmaka Bluetooh dropormact
Martepuan kabeapbHOro BBOJA [Tommamu g

Bec 6e3 duanma He 6oxee 2,5 kr
["abapuTHbIC pa3Mepsl 203x103x153 mm

Tur ycTaHOBKM Ha ITPOLIECC

®dnaHIEeBbIN (B 3aBUCUMOCTH OT MOJIH-
¢duxanuu B coorBeTcTBUU ¢ ['OCT

12821-80)":
HF He menee J1y80
HF-F He menee Jly50
BbIxoHbIe CUTHAJIBI
AHAJIOTOBBIH
4-20MA AKTUBHBIN
ABapuiTHbIE CUTHAJIBI 3MA, 4MA, 21MA (ycTaHaBIMBAEMBIiN)
Harpyska CyMMmapHO€ CONMPOTHUBJIICHUE HArpy3Ku

e ooistee 600 Om

[TorpemntHocTh (B Uara3oHe TEMIIEpaTyp
-40...+50°C)

He 6onee 0,25% oT nuama3oHa u3mepe-
HUS

Iudposoi

HART Bepcust 7.0
RS-4852 Modbus RTU
Pa3pemaroiast cmocoOHOCTh 0,1 mm
becnipoBoaHoii

Bluetooth Bepcus 4.0

PeseiiHbIe BHIXOABIC

! meeTcst BO3MOXKHOCTD 3aKa3za ypoBHeMepoB YJIM c nepexoaHbiMu (hiaHIIaMH pa3iNdHbIX KOH-
CprKL[I/Iﬁ B COOTBCTCTBUHU C PA3JIMYHBIMH CTaHAAPTAMH — HGOGXOZ[I/IMO YTOYHATH Yy IMOCTABIIHKA.
2 B momudukanmn YJIM-31A1-HF-LC — npu HaIM9uy anmapaTHOH peatn3alim.

3 Kpome moaudukarmm VJIM-31A1-HF-LC.

VYJIM.0.01.000PD_18 07 22 68




KonnyecTBo KaHaJIOB 2
MakcuMaJIbHbI KOMMYTHPYEMBIN TOK 3A
MakcumainbHoe kommyTtupyemoe | 250B (30B)

HaIpsHDKEHUE, NIEPEMEHHOE (IIOCTOSTHHOE)

MexaHn4eCcKuii pecypce

10000000 cpabatbiBaHuit

DIJIEKTPUYECKUM pecypc, MpHU HOMH-
HaJbHOM Harpyske, MUHUMAaJbHBINA (TH-
TIOBOM)

50000 (100000) cpabaTeIBaHMIA

Paboume xapakre

HCTUKH NPUOOpa

AOCOIOTHAs MOrPEUIHOCTh U3MEPEHMUS
II0 POBHOW MOBEPXHOCTHU

-He OGomee 1 mm mgua YJIM-31-HF,
VJIM-31-HF-F;

-He 6onee 3 mm mima YJIM-31A1, VJIM-
31A1-HF u YJIM-31A1-HF-F.

-He 6onee 5 mm mng YJIM-31A1-HF-F-
LC

I[I/IaHaSOH N3MCPCHUA

0,6...30 m

I[I/IaHaSOH U3MCPCHUA C MOHMKCHHOU
TOYHOCTBIO

0,3...0,6 m

[TpuHUIMIT IEUCTBUA

Panuonokanyonssiit mpubop st u3Me-
peHUs YpOBHS, UCHONB3yIOIMMN JInHen-
HYI0 4acTOTHYIO Moayssiiuto (FMCW)

Pabouas yacToTal

125£5 1T

BrixomHas MOIIHOCTH

He 6omee 8MBT

[ITupuHa tnarpamMbl HaIPaBICHHOCTH

2° - YJIM-31-HF, YJIM-31A1-HF;

4° - VJIM-31-HF-F, YJIM-31A1-HF-F;
5° - VIIM-31A1-HF-F-LC;

9° - VIIM-31A1.

Y ca0BusI AKCILTYATAIMMA

Kmnmatnueckoe ucrnoiaenue mo [OCT | T mim V1
15150-69
Temnepatypa okxpyxatomeid cpeasl B | -40 ... +50° C

MCCTC YCTAHOBKHU AATUMKA

[lpu temmeparype Ha QuaHIe AaTYNKa
ypoBHs Bbiie 50° C

Tpebyercss ycTraHOBKa paguoIpo3pay-
HOM M30JUPYIOLIEN IPOKIAAKH CM. II.
12.8-12.11

ATtMocdepHoe aBiieHne

84,0...106,7 xI1a (630-800 Mm.pT.CT.)

OtHOcHuTEeNnbHAs BJIAXHOCTH B MECTE
YCTAHOBKH JaT4YHMKaA YPOBHA

He 6onee 95% npu 35 ° C u 6onee HU3-
KHX TeMIlepaTypax, 0e3 KOHJICHCAIlUuu
BJIATH

L st ypoBremepa YIIM-31A1 cocrasisieT okoio 24 I'Ti
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N30b1TOUHOE MaBleHNE WIIN Pa3psKCHUE
B pe3epByape

-1...6 Oap, TpebyeTcs ycTaHOBKA pajuo-
IPO3pPAaYHON TEePMETHU3UPYIOLIEH IIPO-
kiagku cMm. . 12.8-12.11

Mexannyeckue BO3AEUCTBUS
- BUOpaIusi aMIUIUTY 101
- YaCTOTOU

He 6oiee 0,1 Mmm
5...25Tn

MakcumanbHOE€ OTKJIOHCHHUE pa60qero
ITOJIOKCHUA OT BCPTHKAJIBHOT'O

1 rpanyc

3ammTHBIE MepbI

CreneHb 3alIUTbl OT IIPOHHUKHOBCHH:A
IIbIJIM U BJIaru

IP66/67

Hcnonmuenue

OOuIenpoMBIIIICHHOE  (HEB3phIBO3AIIIH-
IICHHOE)

IIutranue

HaHpH)KCHI/IC IIMTaHHUA

18...36B nocTossHHOrO TOKa

Haumenosaunue

3HaueHne

MakcumanbHas —notpedsisieMas  MOII-
HOCTb

6 Bt

3J1eKTp0Mexaanec1me JAHHbIC

KaGenpHbIl BBOI

Bapuanr 1:

1 mT. xabenpHBIM BBOA M20x1,5 (ka-
Oenb Kpyrioro ceueHust @ §...13 Mm)

| wrr. 3arnmymka M20x1,5

Bapuant 2:

2 mT. KabenpHBIM BBOA M20x1,5 (ka-
Oenb kpyrioro ceueHust @ §...13 Mm)

BuHTOBBIE KOHTAKTHI AJIL DQJICKTPHUYC-
CKOIro IMOAKIKOYCHHA IIPOBOAOB CCUCHH-
€M

He 6onee 2,5 mm (AWG 14)

Paspemienusi u cepruGuKaThI

JlaHHYO TOKYMEHTAIIMIO MOXKHO 3arpy3uTh ¢ caiita Www.limaco.ru
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12.2 Texnnuyeckmne XapaKTepUCTUKHA YPOBHeMepa MoanpuKaunu
YJIM-31A1-HF-F-LC B 1ByXnIpoBOHOM HCIIOJIHEHHH.

HaumenoBaunue

3HayeHne

OO01mue 1aHHBIE

Matepuain kopmyca

AJTIOMUHHEBBIN JJUTEHHBIN CIUIaB, aHO-
JTMPOBAHHBIN, TIOPOIIKOBAs MOKpacKa

Marepuain yroTHEHUSI MEXKy KOpIy-
COM M KPBIIIKOU

Pe3nHoBas cmech

Mareprai s5kpaHa aHTEHHBI dToporuract
Martepuan koanaka Bluetooh droporuiact
Marepuain kabenbHOTO BBOJA [Monnamun

Bec 6e3 (uanina

He 6onee 2,5 kr

["abapuTHBIE pa3Mepsl 203x103x153 mm
Tur ycTaHOBKM Ha ITPOLIECC dnaHUEBbIN HE MEHEe
(8 3aBucmMmoctH OT Mo- | JIy50

auduKalud B COOTBET-
crBum ¢ 'OCT 12821-80):

AHAJIOTOBBIN CUTHAJ

4-20MA

Harpyska

ComnpoTHBIICHHE JUHUU, BKJIIOYas IPH-
e€MHOe ycTpoicTBO, He O6oJiee 300 Om.

[TorpemHocTs (B quana3zoHe TeMIeparyp
-40...+50°C)

He 6onee 0,25% ot auamna3oHa usmepe-
HUSA

u¢posoii curua

Jlns KoHDUTYpUPOBAHUS HCIIOIb3YETCS
HART-Mmonem

Pa3zpemaromas cmocoOHOCTh 0,1 mm
becnipoBoaHoii
Bluetooth Bepcus 4.0

Paboune xapakre

HCTHUKHU Npudopa

AOGCOTIOTHAS! IOTPENTHOCTh UBMEPEHUS | = 5 MM

110 POBHOW MOBEPXHOCTHU

Jnamna3oH nuamMepeHus 0,6...15m
PexomenayeMoe npumMeHeHue Kugkuit mpoayKT
Jnanazon wusMepenuss ¢ noHuxeHHoi | 0,3...0,6 m

TOYHOCTBIO

[TpyuHUMIT IENCTBUA

PangnonokaiimoHHbI TprbOp sl U3Me-
pEHUsI YPOBHS, HUCIIOJB3YyOIUN JInHEN-
HYI0 4acTOTHYIO Moayssinuto (FMCW)
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Paboyas yactora 125+5 I'To
Breixognass MOIITHOCTE He 6omee 1MBT
[IIupuHa quarpaMMbl HAITPaBJICHHOCTH | 5°

KonunuecTtBo wm3Mmepenuii 3a cekyHay | He menee 6

BPpCMCHU

YciaoBus IKCILIyaTaUUK

TemmnepaTypa OKpy’Karoliei cpeasl B
MECTE YCTAHOBKH JaT4rKa

-40 ... +60° C

[lpu temmeparype Ha (uaHie maTyrka
ypoBHsi Bbie 50° C

Tpebyercss ycTaHOBKa paguoIpo3pad-
HOUW W30JIMPYIOIIEH NPOKJIAIKU

ATMOcdepHOe 1aBIeHIe

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

OTtHOocuTENbHAs BJIAXXHOCTH B MECTE
YCTAaHOBKH AaTYHUKA YPOBH:A

He 6omee 95% mipu 35 ° C u 6osiee HU3-
KHX TeMIlepaTypax, 0e3 KOHJICHCAIIHH
BJIaru

M30bITOYHOE JaBJICHUE MIIA Pa3psKCHHE
B pe3epByape

-1...6 Gap, TpebyeTrcsa yCTaHOBKa pajiuo-
MPO3PayHONl TepMETU3UPYIONIEH Mpo-
KJTQJIKA

Mexannyeckue BO3AEUCTBUS
- BUOpaIus aMIuIuTy 101
- YaCTOTOM

He 60m1ee 0,1 mm
5...25I'g

MakcumanbHOE€ OTKJIOHEHHUE pa60qer0
ITOJIOKCHHUA OT BCPTHKAJIBHOI'O

2 rpamyca

3amuTHBIE MEpbI

CreneHb 3alllUTBl OT IIPOHHUKHOBCHMU:A
IObIJIX U BJIalru

IP66/67

Hcnonmuenue

OO0uenpoMbIIIEHHOE  (HEB3PhIBO3AIIIH-
IICHHOE)

IInTanue
HanpsoxeHue nuranus 24...36B noCTOSTHHOTO TOKa
Cxema MoaKII0YeHUS JIByxmpoBoHAs
MakcumanbHas mnorpednsiemas wmomi- | 0,8 Br
HOCTb

DJIEKTPOMEXaAHUYECKHE TAHHbIE

KaGenpHbIl BBOI

Bapuanr 1:

1 mT. xabenpHbI BBOA M20x1,5 (ka-
Oenb Kpyrioro ceuenust O §...13 Mm)

I wr. 3armymka M20x1,5

Bapuant 2:

2 mT. KabenpHBIM BBOA M20x1,5 (ka-
6enb kpyriioro cedenust O §...13 mm)

BuHTOBBIE KOHTAKTHI AJIL SJICKTpHUYC-
CKOIro IOAKIHOYCHHA ITPOBOAOB CCUCHH-
€M

He 6omee 2,5 mm (AWG 14)
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12.3. llpucoequHuTEIbHBIE Pa3Mepbl YPOBHEeMepa 6€3 MOHTAKHOTO (pj1aHIa

| N || 1

ol _ B}

Ul S :

i i
4 omb M6x8-12 S 1715
B132

12.4. llpucoeauHeHne ypoBHEMEPA K MOHTAa:KHOMY (JIaHIly
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VIIM-31A1
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VIJIM-31-HF-F, YJIM-31A1-HF-F u YJIM-31A1-HF-F-LC
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12.5 Monrtax ypoBHemepa YJIM-31A1 Ha natpyoke

— == 2
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100 205 170 18
150 260 225 o}
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12.6 Montaxk ypoBHemepoB YJIM-31-HF-F, YJIM-31A1-HF-F, YJIM-31A1-
HF-F-LC na naTpyoxe

. 2d
I 1
T
N N N
]'\% 74
i 7
Z
/
Z
XA, Z 7/\/ /4
20y
2/
20
Ly, MM [ mm [, MM a mm
100 205 170 18
750 260 229 18
200 Ey) 280 18
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12.7 MonTtax ypoHeMepoB YJIM-31-HF, YJIM-31A1-HF na natpyoke

[ X 1 | [ N~ T
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12.8 MonTtax ypoBHeMepa YJIM-31A1 na natpy0ke ¢ u30/1upyloniei

NMPOKJIAAKOM

160

Y

60

v
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2y

2l

Ly, mm D,y 1
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50 170

200 250
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12.9 MonTtaxk ypoBHeMepoB YJIM-31-HF-F, YJIM-31A1-HF-F, YJIM-31A1-

HF-F-LC na natpy0xke ¢ u3o/upyouieii npoxkjaagKoi

#160

[ ]
BEL )
m .

I NS

| ; R
TN \y

N N

2y
2Ll
Ly, mm 0, t
100 B2
50 170
200 250
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12.10 Monrax ypoBaemepoB YJIM-31A1, YJIM-31-HF-F, YJIM-31A1-HF-F,
YJIIM-31A1-HF-F-LC na naTpy0ke ¢ u3ojupyonieil NpoKJIaaKoi ¢ UCIoJb30-
BaHMEM NPUKUMHOTO (iaHma

L//ﬁp— (
i

N

)
N\

s — >/\k

YpoBHEMED

Ilepexoausiii ¢uaner
N3osmpyromas npoknaaka
[TpuxumHON (anen
drnaHel eMKOCTH

ﬁ
|
i

QB WIN|F
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12.11 MonTax ypoBHemepoB YJIM-31-HF, YJIM-31A1-HF na natpyoke ¢
HU30JIUPYIOLIEH MPOKJIAJAKOM C UCIIOJIb30BAHMEM NPUKUMHOIO (piraHma

/\x

YpoBHEMED

[lepexoausiii ¢uaner
IIpocTaBOYHOE KOJIBIIO
[TpmxuMHOM Quianery
N3onupyroias nmpoksaaka
danerr eMkocTH

OO IWN -
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12.12 Mounrtax ypoBHemepoB YJIM-31-HF-F, YJIIM-31A1-HF-F, YJIM-31A1-
HF-F-LC ¢ npuMeHeHueM nepexoaa Ha NaTPyoKax MaJioro juamMerpa

| N\ ][

NE 11

1
]

2d
N7
N | U
N zzzzz //////% I/ YA VI
2y
2/
2/
1 | YpoBHemep
2 | Ilepexon
3 | dnaHen eMKOCTH
Ly, mm [ mm [y MM 74
50 140 10 14
&0 185 550 8
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12.13 I'epmeTu3anusi

[Tpu sKcruTyaTanuy JaTYrKa 01 OTKPBITEIM HEOOM, 711 UICKITIOUEHUS TToTa-
JaHUs BJIar¥ B IPOCTPAHCTBO MEXK/Ty YPOBHEMEPOM U M30JUPYIOLIEH MPOKIAIKOM,
YTO MOKET MPUBECTU K HEBO3MOKHOCTH MPOBEICHUS U3MEPEHUM, HEOOXOIUMO Tie-
pel CTHIKOBKOM aTynka ¢ (hjiaHIeM HAaHEeCTH Ha TOBEPXHOCTh KOHTAKTa FEPMETHK,
KaK TIOKa3aHO HA PUCYHKE WM YCTAHOBUTH PE3MHOBYIO MPOKIIAIKY (€CIIM BXOIUT B

KOMILJIEKT ITOCTaBKH ).

IinockocTh KOHTAKTa
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12.14 Texuosornueckuii gianen

2154 0
4 omb 210 2

27

2135
172

2116
o132

A-A O

4 omb 810

EIEI0]

VJIM.0.01.000PD_18 07 22 84



12.15 KoHcTpyKIust 1aTYMKA YPOBHA

1 — xaOeNbHBINA BBOI;

2 — 3ariyuika;

3 — KOJIBIIO PE3UHOBOE YILIOTHUTEIBHOE;
4 — auTeHHBIH OJIOK;

5 — maTa yCWIMTebHAas;

6 — ruiata uaTepdeincHas;

7 — mara bluetooth;

8 — kopryc;

9 — KpbIlIKa;

10 — raiika;

11 — skpaH;

12 — kpermka bluetooth;

13 — npokianka;

14 — muIepa O AKITIOYCHMS,
15 — mmnba pupMeHHBbIH.
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12.16 TpeooBaHusi K MOHTaXKy ypoBHeMepoB YJIM-31-HF, YJIM-31A1-HF na
naTpyokax J{y100 u {y150 npu nu3mepeHur NpoOAYKTOB PACTUTEIbHOIO NPOHC-
XO0KIeHHs (3epHa, KOMOMKOPMA, COM H T.].)

Ypobreren

[lampl/ook

Jazplka
npoayKIma

blHKE, [

—’

i
\
+H

150 rmin
500 max

[ lpodukim
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