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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALMM

HacTtosiliee pykoBOACTBO MO  3KCrslyaTauuyn  pacrpocTpaHsetcs Ha Pacxopomepbl
anekTpomarHutHble NovaMAG Pro (ganee — pacxogomep, npubop, nsgenue) u Coaepxurt
TEXHUYECKME XapaKTepuCTuKK, OnucaHue paboTbl M CBedeHWs AN O3HAKOMJEHWs
obcnyxmBatoLlero nepcoHana ¢ OCHOBHbIMM MPaBWiaMmn €ro KCnyaTaumm.

Pacxogomepbl M3roTaBAMBaloTC MO TeXHWYeckuM ycnoeuam 38978553.407111.010 TY B
06LLenpoMBbILLNIEHHOM MM B3pbIBOGE30MacHOM BapuwaHTe, AN  pasHblX TWUMOpa3MepoB
TpybonpoBoAoB, B KOMMAKTHOM, pa3fdefbHOM WAM  KOMOMHWMPOBAHHOM  UCMOJSIHEHWM,
OT/IMYAIOLMXCSA KOHCTPYKUMEN KOPMycoB W psfoM Apyrvx napameTpoB. BapbiBobesonacHble
pacxofoMepbl  UMEOT  KOMOMHWMPOBAHHLIA  BWA — B3pbIBO3aWMTbLI:  MCKpobe3omnacHble
aneKTpuyeckme uenu ypoBHsi «ia» no MOCT 31610.11 u B3pbIBOHENPOHML@EMblE 060M104KM
«d» no TOCT IEC 60079-1. WUHdopmaumsa o6 MCNOMHEHWM YyKasaHa B KOAEe YCOBHOMO
0603HaueHuns, MpunoxeHune A.

KOHCTpYKUMSi COCTOMT M3 MPOTOYMHOM 4YacTu (CEeHCopa, BLINOSHEHHOrO HAa OCHOBE 3JieK-
TPOMarHUTHOrO AaTyuKa), W 3NeKTPOHHOro 650ka, obecneumBatowero obpaboTky nony-
YeHHOW WMH(opMauun. MabapuTHbIE M YCTaHOBOYHbIE Pa3Mepbl KOMMOHEHTOB MPUBEAEHbI B
MpunosxxeHuu b.

B cooTtBetcTBMM C Knaccucukaumelt no FOCT P 52931, pacxoaomepbi:

— M0 BWAY UCTIONb3YEeMOMN SHEPrUN OTHOCSITCS K SNEKTPUYECKUM Npubopam;

— NpeaHasHayeHbl A1 MHPOPMALIMOHHON CBSI3N C APYrMMK YCTPOWCTBaMK;

— M0 YCTOWYMBOCTU K BO3AENCTBUIO aTMOCHEPHOrO AaBfieHUs COOTBETCTBYIOT rpynne P1;
— M0 YCTOMYMBOCTU K BO3AEMCTBUIO BMBpaLIMM OTHOCATCS K rpynne N2.

[lanee B TEKCTe MCMNOMb3YIOTCS COKPALLEHNS:

ACY TN - aBTOMaTM3NPOBaHHAs CUCTEMA YNpaBieHNs TEXHOIOMMYECKUM MPOLIEeCCoM.
Aun - aHanoro-undpoBoii NpeobpasoBaTesb.
BN - BEPXHWIA NPeAen U3MEPEHUI,

Ay (mnn Dn) — guameTp ycnoBHOro Npoxoaa kaHana Tpybonposoaa
YCTQHOB/IEHHbIM YYBCTBUTENIbHBIM 3/1EMEHTOM — CEHCOPOM.

an - [IManasoH U3MEpEHUI pacxoaoMepa.

nK - nepcoHasnbHbIi KoMnbtoTep (IBM-coBMecTUMBIN).

no - nporpammHoe obecneyeHme.

nne - NepBUYHBbINA Npeobpa3oBaTesb pacxoa.

3b - 3NEKTPOHHBIN 610K (NpeobpasyeT curHasbl OT CeHCopa M 06pabaTbiBaeT Ux
Mo 3aAlaHHON MnporpaMme).

AC - NepeMEHHBIN TOK.

DC - MOCTOSIHHBIN TOK.

Q - M3MepeHHOE 3HayeHne 06bLEMHOMO pacxoaa.

Q: - Qt=3Qmin — NEpPEXOAHOI pacxop.

Qnom — HOMWHaNbHOE 3HaYeHNe 06bEMHOMO pacxoaa.

Qmax — MaKCUMasibHOe 3Ha4YeHMe U3MepeHnst 0O6bLEMHOrO pacxoda COrnacHo
nacrnopry.

Qmin — MWHMMasIbHOE 3HaYeHne namepeHus 06beMHOro pacxoaa.

\'} - 06beM MpoLLEALLEN XXMOKOCTU Yepe3 cedeHne TpybonpoBoa.
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1 HasxHaueHue u 06n1acTb NpUMEHEHUS

1.1 PacxogoMep npegHasHayeH AN TEXHUYECKOr0 W KOMMEPYECKOro Yy4yeTa CpefHero
o6beMHoro pacxoga (Q) u obbema (V) XXMOKOCTW, MPOXOAsLLE Yepe3 CEHCOp B MPSIMOM
n/vnn obpaTHOM HanpasfieHuKn, obecneunsas:

— oTobpakeHne pe3ynbTaToB M3MepeHui B LndpoBoM Buae Ha XXK-uHavkaTope;

— nepejayy M3MEpPeHHOro 3HayeHus B BUAE HOPMUPOBAHHBLIX BbIXOAHbLIX 3M1EKTPUYECKMX
CUrHanoB: umnynbcHoro, YactotHoro (0,1...3000 I'y), TokoBoro (4...20 MA);

— BE[IEHWE XYPHana U3MEPEHUI B SHEProOHE3aBUCMMOMN NAMSTH;

— nepefady U3MepsieMblX BENWUMH WM apXMBHbLIX AaHHbIX NO MHTepdelicam RS-485 wnu
Ethernet BHewHnM cuctemam ACY TI1;

— nepefayvy AaHHbIX MO CTaHAAPTHBIM LMGPOBLIM MHTEpdEecaM nnu paguokaHany.

1.2 Pacxogomep cootBeTcTBYeT TpebosaHmam [OCT P 52931, TP TC 004/2011 «O
6e30MacHOCTM HU3KOBOJLTHOrO 0bopyaoBaHus», TP TC 020/2011 «2nekTpoMarHMTHasi COB-
MEeCTUMOCTb TexHuueckmx cpeacts», TP TC 032/2013 «O 6e3onacHoctn 060pyaoBaHus,
paboTatoLlero nog n3bbITouHbIM aaBneHnem», FOCT 28723, NOCT P MaK 61326-1.

1.3 PacxogoMepbl BO B3pbIBO6GE30MACHOM WCMOSIHEHUWM AOMONHUTENBHO COOTBETCTBYHOT
TpeboBaHusim TP TC 012/2011 «O 6e3onacHocTM o06opyaoBaHusi ans paboTbl  BO
B3PbIBOOMACHbIX Cpeaax».

1.4 O6nacTb NpUMEHEHUs — Ha YCTaHOBKaxX M 06bEKTAX TEMIO3HEPreTMYECKOrO KOMMNEKC], B
XWIULLHO-KOMMYHA/IbHOM  XO3AACTBE, BOJOMNOArOTOBKE, BOAOCHAGKEHWUM, METannypruu,
LIeN0NI03HO-6YMAXKHOM, XMMUYECKOW W APYruX OTPAcISX NPOMbILLIEHHOCTU.

2 TexHu4eckue napameTpbl

2.1 OCHOBHbI€ XapaKTEepPUCTUKHN

2.1.1 [onyctumbii avaMeTp YycnoBHOro npoxoga (Ay) w3MepuTeNbHOrO  yyacTka
TpybonpoBoAa CeHCopa 3aBUCUT OT TuNa NpUCOEANHEHWS:

— ¢naHueBoe coeMHeHne ot 15 go 1600 mM;
— coeanHeHne 6e3 dnaHueB (C3HABWMM) oT 5 no 200 mMm;

— MoJioYHas raiika DIN11851 (rurmeHM4eckoe UCNosHEHWE) ot 25 go 150 mMm;
— pe3bboBoe coeanHeHne oT 2 no 8 MM 15 n 25 mm;
— NepexoaHuK Ans LWnaHra «énoyka» oT 2 Ao 8 MM, 15 1 25 Mm.

2.1.2 OuHaMuyeckuin avanasoH U3MEpEHUI pacxoja XWUAKOCTU U MOrpeLHOCTU U3MEPEHUI
3aBUCAT OT K/acca TovHocTu ucnonHewmst (A, Al, B, Bl, C, C1, D, D1). OcHoBHble
METPOJIornyeckme napaMeTpbl pacxo4AoMepoB npusedeHbl B Tabnuue 2.1.

2.1.3 NHdopMauMoHHbIe BbIXOAbI PAacXOAOMepa MMEIOT MapaMeTpbl, ykasaHHble B Tabnuue

2.2.
©2024 PIEZUS | Bepcus 022024
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Tabnuua 2.1 — MeTponorunyeckue napameTpbl

3HayeHne Ans KIacca TOYHOCTU

HanmeHoBaHWe napameTpa A(Al) | B(B1) | c(c1) | D (D1)
or5p0 | oT2p80 | oT2p40 | OoT2 Ao
[unameTp ycnosHoro npoxoaa (Ay), MM 1600 1600 1000 1000
[MHaMMYecKuii AManasoH, He MeHee 1:250 1:125 1:62,5 1:30
(1:200) | (1:100) | (1:50) (1:25)
Mpenensbl AOMycKaeMoW, NPUBEAEHHOMN K NMepexoaHoMy
pacxoAy, NOrpeLHOCT U3MepeHnii 06bEMHOrO pacxoaa
B AManasoHax pacxofoBs, %: Qmin<Q<Q +1 +0,5 +0,25 +0,2
Qmin<Q<Q: ana pacxogomepos ¢ ly oT 2 a0 8 MM +1 +0,5 +0,3 +0,25
Qmin<Q<Qt NpY MMUTAUMOHHOI NoBepke? ¢ «MoTok-T» +1 +0,6 +0,5 +0,5
Qmin<Q<Qt NPM UMUTALMOHHON NoBepKe C «ApTYeK» +1 +0,75 +0,75 +0,75
Mpenenbl [OMYCKAEMON OTHOCUTENBbHOM MOrpeLHOCTH
M3MepeHuit 06bEMHOro pacxoga M 0b6bEMa, B
AvanasoHax pacxofos, %: Qt<Q<Qmax’ +1 +0,5 +0,25 | 0,2
Qt<Q<Qmax &ns pacxoaomepos c [y oT 2 fo 8 MM +1 +0,5 +0,3 +0,25
Qt<Q<Qmax PN UMUTALMOHHOW NoBepke C «MoTOK-T>» +1 +0,6 +0,5 +0,5
Qt<Q<Qmax NPY MMUTALIMOHHOW MOBEpPKE C «ApTYEK» +1 +0,75 +0,75 | £0,75
[lvanasoH n3MepeHuin 06bLEMHOro pacxoaa, M3/u ot 0,0011 po 90477,9
Paboumii avanasoH YacToTHOro Bbixoaa, Iy ot 0,1 go 3000
Mpenenbl [ONYCKAaEMON OTHOCUTENbHOM MOrpPeLHOCTH
BOCNPOM3BEAEHNS] 3HayeHnss 06bEMHOro pacxoga no +0,05
YacTOTHOMY BbIxoay, %
BbIX0OZIHOW TOKOBbIM cUrHan, MA oT 4 po 20
Mpenenbl gonyckaemol NpuBEAEHHOW K  AuanasoHy +05
TOKOBOTO  BbIXOA4a@ MOrpPeLlHOCTM  npeobpa3oBaHus +0.05 (c’m
o M ) uwns)
00bEMHOr0 pacxoaa B TOKOBbIW BbIXOAHOW curHan, %
MpuMeyanusi: 1) Q: — nepexoaHol pacxoa, Qt = 3-Qmin;
2) MnTaumMoHHas noBepka MOXET NPUMEHSTbCA Ans pacxogomepos ¢ [y 20 mm u 6ones;
3) Qmax — 3Ha4YeHMe MaKCMMasIbHOro pacxoaa, ykasaHo B P9 n nacnopte pacxonomepa.
Tabnuua 2.2 — MNapaMeTpbl MHPOPMALIMOHHBIX BbIXOA0B
MUMnynbcHbli Bbixon (Digital Out):
MaccyBHBbIV TPAH3UCTOPHBIV K04 C IONYCTUMOW Harpy3koi, He 6onee 25 B /50 MA

MakcumarnbHas YacToTa c/iejoBaH1s UMMYybCOB

He 6onee 50 umn./c

[AnuTenbHOCTb UMnNynbca

o1 20 go 500 mc

Bec umnynbca 8o 2500 n
[nvHa kabens nnHWMK cea3m, He 6onee 1200 m
lanbBaHuyeckas n3onaums ectb (500 B)
ConpoTuBNEHUe M30MUMN, He MeHee 40 Mom
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Mpoaomkenne Tabnmupl 2.2

YacroTHbii Bbixop (Digital Out):

MaccyBHBbIN TPaH3UCTOPHBIV KIIlOY C AONYCTUMOI Harpy3koi, He 6onee 25 B/ 50 MA
YacToTa curHana B guanasoHe 0,1...3000 'y
[nuHa kabens nuHWKM cBsiau, He 6onee 1200 m
[anbBaHu4eckas u3onsaums ecTb (500 B)
ConpoTusieHne M3019umn, He MeHee 40 MOmM

AHanorosbiii TOKOBbI Bbixoa (Analog Out):

[lManasoH curHana (MHeNHO BO3pacTaeT NpU YBENMYEHUM pacxoaa)

4...20 MA (2-npoBoAaHbIiA)

Tun paboTbl BbixoAa (BbIOOP MO 3akasy)

AKTUBHBIV UM NACCUBHBINA

Hal'lpﬂ)KEHI/Ie BHELLHEro NUTaHWsi TOKOBOW NeTnn Ana nacCUBHOro
BblX0oAa

ot 12 no 30 B (DC)

ConpoTuBnieHne Harpyskm* no 250 Om
[nuHa kabens nuMHUKM cBsi3W, He 6onee 3000 m
[anbBaHuyeckas nlonaums ectb (500 B)
ConpoTuBneHne M30n5uun, He MeHee 40 MOmM

Untepdeiic HART (onums Ans aHaZIoOroBoro TOKOBOIro BbiXoAa):

HanpshkeHve BHeWHero nutaHuns TOKOBOM NETAM ANSi NAaCCUBHOMO
BbIX04a

oT 24 pno 36 B (DC)

MpoTokon nepefayv AaHHbIX

HART Bepcus He MeHee 7

CkopocTb 06MeHa AaHHbIMK 1200 6uT/c
[nuHa kabens nMHUKM cBsi3W, He 6onee 1500 m
UHtepdeiic RS-485:
[poTokoN Nnepegayn AaHHbIX ModBus RTU
CkopocTb 06MeHa AaHHbIMU 9600, 19200, 38400 6uT/C
[nuHa kabens NMHUKM CBSi3W, He 6onee 1200 m
[anbBaHW4eckas M3onsaums ectb (500 B)
ConpoTuBneHne n3onsumun, He MeHee 40 MOmM
WHtepdeiic Ethernet 100Base-T (onuus):
MpoTokon nepefayn AaHHbIX ModBus TCP
CkopocTb 06MeHa AaHHbIMK 100 MéuT/c
[nvHa kabens nuHWMK cBa3m, He 6onee 100 m
anbBaHWUYeCcKas M30naums ecTb (500 B)
ConpoTUBIEHNE U30MALMK, HE MEHee 40 MOmM
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* Mpu Hanuuum nHTepdelica HART conpoTuBReHWe Harpysku B Lenu He MeHee 250 OM.

MpuMeyaHune — 3HayeHne ConpoTUBIEHMS U30NSALMM YKa3aHO B HOPMasbHbIX YCIOBUSIX:
TeMnepaTtypa okpyxatowero sosayxa (20 £5) °C, oTHocuTenbHas BAaxHocTb He 6onee 80 %.

2.2 [ononHuTtesibHble NapaMeTpbl

2.2.1 Ha nuueBoi naHenu 3neKTpoOHHOro 650Kka pacnosiokeH MHAMKATOP M MNSTb KHOMOK
ynpaBneHnsl, — Ha3HaYeHne BCEX JNIEMEHTOB YKa3aHo B pa3sgene 6 (B kOMNakTHOM (Onuus
«K») n pasgenbHoM wucrnonHeHun (Onumsa «PA») nuueBas naHenb BHYTPU Kopryca
MOXET MoBOpaumBaThbCs Ha 360°, Mpu 3TOM HeNb3s Mpunarate YCUNIUKA, YTOBbI UCKIOYUTb
06pbIB COeANHUTENBHBIX MPOBOAOB OT MepekpyyvBaHus). B KOMMAKTHOM MCMOJIHEHUMU
(Onuuun «KM», «KS») un paspgenbHoM ucnosiHeHun (Onumum «PAM>», «X», «XS»,
«XSS>») nuueBas naHesNb HE NOBOPa4YnBaETCH.

2.2.2 MNvTaHne pacxogoMepa OCyLLECTBSETCS, B 3aBUCMMOCTU OT UCMOSTHEHWS

— OT NOCTOSIHHOMO TOKa HanpsbkeHuneM oT 12 ao 48 B (HoMuHanbHoe 24 B);

— OT CETU NMepeMeHHOro Toka 4actotor 50 My c HanpsbkeHnem ot 110 go 250 B (Homu-
HanbHoe 220 B).

2.2.3 lNoTpebnsieMasi MOLWHOCTb, He 6onee 9 BeA (9 BT — Ansi NOCTOSIHHOMO TOKA).
2.2.4 NapaMeTpbl KOHCTPYKLMM pacxoaoMepa ykasaHbl B Tabnuue 2.3.
Tabnuua 2.3 — OCHOBHble NapaMeTpbl KOHCTPYKLMM

HanmeHoBaHue 3HaveHue (cBOMCTBA)

McnonHeHne KOHCTpyKUMK:

— KOMMaKTHoe ceHcop 1 36 0b6beanHeHbl B 04HOM Koprnyce

— pasgenbHoe CEHCOP M 3N1EKTPOHHbIN 610K (3B) coeanHsoTcs kabenem
[UIMHOM A0 50 M

— KOM6MHMPOBaHHOE ceHcop v b coeanHsiloTcs kabeneM AMHoM Ao
1200 ™
dnaHueBoe

6e3 ¢naHues (TMna COHABUY)

MexaHunyeckoe coeanHeHne ceHcopa K <
MOJIOYHasa ranka

Tpybonposoay (MpunoxeHune b) DE360B06 COBANHEHNE

nepexofHuK Ans WnaHra «énoyka»

DnekTpu4eckue NpMcoeanHeHns kabenbHble BBOAbI

KOHTaKTUpytoLme co cpeaoi YacTv (byTepoBKa M 3M1EKTPOAbl CEHCopa

TBepaas pesunHa (-20...+80 °C)

nonutetpadTopatuneH (PTFE -40...+150 °C)

MaTepuan dyTepoBku ceHcopa nonudenuncynbdug PPS (-20...+220 °C)

(BbIGOP MO 3anpocy) dToponnacT nepdTopankoken PFA (-40...+180 °C)

nonuypetaH PU (-60...+80 °C)

dTopatuneHnponuneH FEP (F46) (-40...4+120 °C)

Hepxasetowas ctanb 03X17H14M3 (wm ananor AISI 316)

MaTtepuan 31eKTpoAoB CeHcopa
P poa P TUTaH
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Mpoaomkenne Tabnmubl 2.3

HanmeHoBaHue

3HayeHue (cBOMCTBA)

MaTepuan 31eKTpoAoB CeHcopa
(apyrve MaTepuansl no 3akasy)

TaHTan

naaTuHa

XacTennoun

kapbua Bonbdpama

CreneHb 3alyuTbl KOMMOHEHTOB
cornacHo FOCT 14254-2015

ONS KOMMNAKTHOro ucnonHexus: IP65; 1P67

[Ns pa3fenbHoro ¥ KOMBMHUPOBAHHOMO UCMOMHEHUIA:
a) aNeKTPOHHLIN 6510k: IP65; IP67; IP68
6) ceHcop: IP65; IP67; IP68

[N TMrMEHNYECKOrO UCTIONHEHUA:
IP65; IP67; IP68

B3pbiBo3awmTa EX-MCnonHeHns

a) nepBuYHbIN Npeobpa3oBaTenb (B pa3aenbHOM
ncnonHenuun): 1Ex dbia IIC T6...T4 Gb X

6) 3NeKTPOHHbIV NpeobpasoBaTesib (B pa3aenbHOM
ncnonHenuwn): 1Ex db [ia] IIC T6 Gb X

B) — pacxoaoMep B KOMMNaKTHOM ucnonHeHun: 1Ex db IIC
T6..T4 Gb X

labapuTHble pasmepsl

B MNpunoxeHun b

Macca KOMMNOHEeHTOB

a) ceHcop: oT 2 Ao 1200 kr (3aBucuT oT Ay);
6) 3b: He 6onee 3,5 kr (KOMNAKTHOrO UCMOSH. 1);
He 6onee 2 Kr (KOMMaKTHOro UCNOsIHEHUS 2)

2.2.5 JkcnnyaTaumMoHHble XapakTepUCTUKN pacxodoMepa NpvBeaeHbl B Tabnuue 2.5.

Tabnuua 2.5 — SkcnyaTaunoHHbIE XapaKTepPUCTUKK

HauMeHoBaHKe

3HayeHue (CBONCTBA)

MpsiMble y4acTKu Tpyb6onpoBoaa A1t NOAKITIOHEHMS
ceH-copa pacxogomepa (ot cepeauHsl MIMP), He MeHee

He MeHee 5x[ly A0 LUeHTpa,
3x[ly nocne ueHTpa ceHcopa

pacxogomepa
Pexxnm pabothbl HenpepbIBHbIN
Bpems BKOYEHNS 5c¢

BpeMs ycTaHOB/EHWS paboyero pexmuMa nocsie BKIYeHUs

He 6onee 15 MUH

MHavKaums U3MepuTesibHOM MHADOPMaLIMKM U cOOBLIEHNI*

2 CTpoKu no 16 cMmBosI0B

WNHTepBan cyuTbIBaHUA Ha MHAMKATOpEe

no15c

BubpocTtoikoctb no MOCT P 52931

rpynna N2**

B1BpoyCTOMUMBOCTb B TPAHCMOPTHOW Tape no
'OCT P 52931

rpynna F3

* OtvobpakaeT 3HayeHUss O06LEMHOrO pacxofa, HaKorMieHHoro obbema B 0b6oux
HanpaBJ/ieHMsX M 3HaYeHWe BanaHca pacxofoB, AMArHOCTMYECKME CoobLLeHNs B BUAE Koaa
owmbkn (Mpunoxenne [1) u MeHto HacTpoliku (MpunoxeHwe E).

** Bybpaums B guanasoHe ot 10 go 55 My c amnautygon go 0,35 M.
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2.3 YcnoBusa skcnnyaTauum

U3mepsieman cpepa:

— 3M1eKTPONpoBOASIUME XKMAKOCTU C MWHWManbHOM MpoBOAMMOCTHIO 5 MKCM/cM  (ans
LeMuHepanu3oBaHHoW Boabl 20 MKCM/CM): nuTbeBas, TexHUYeckas U TennodukauMoHHas
BOAA, CTOYHble BOAbl, pa3nWyHblie BOAHblE PacTBOPbI, MNULEBbIE MPOAYKTbI, MynbMbl K
aHasIornyHble cMecw;

— cofiepXaHve TBepAabIX YacTuL Mo Macce He 6onee 5 % (6e3 KpucTannmsyowmxcs

npumeceit). CozepxaHuve TBepabix YacTuy 6onee 5% aonyckaeTcst Mo COrnacoBaHMIo C

npoussoauTeneM, HeobxoaAMMO YTOUHSATL NpY Pa3MeLLleHUM 3aKasa;

— AvanasoH pabounx ckopocTei noTtoka ot 0,05 Ao 12,5 M/c;

— pabouee paBnenue He 6onee 10 MMa;

— B 3aBMCMMOCTM OT MaTepuarna (yTepoBKM CEHCOpa, TeMnepaTypa paboyen XnakocTtu ot -60
no +180 °C;

— [N B3PbIBO3ALLMLLEHHOTO MUCMOJSTHEHWUS TEMMEPATYPHbIN AManasoH COrfacHO YPOBHSI
B3pbIBO3aLLMThI, yKazaHHOMY B Tabnuue 2.5.

Tabnuua 2.5 — TeMnepaTypHbIi AMana3oH U3MepPsieMOW Cpebl B 3aBUCUMOCTM OT YPOBHSI
B3pbIBO3aLLUMTbI PACX0AOMEPa B KOMMAKTHOM MCMOSTHEHNM

Ex-MapkupoBKka T4 T5 T6

Pacxofomep B KOMMAKTHOM MCMONHEHUA

1Ex db IIC T6...T4 Gb X -60...+125 °C -60...+90 °C -60...+75 °C

Pa6ouune ycnosus:

— B3pbIBO6E30MACHbIE M B3PbIBOOMACHbIE 30HbI 6€3 arpecCUBHbBIX NMAPOB U ra3oB;

— atmMocdepHoe gasnenue ot 84 oo 106,7 kMa (ot 630 go 800 MM pT. CT.), UTO
COOTBETCTBYET BbICOTE Hag YPOBHEM Mopsi He 6onee 1000 m;

— OTHOCUTESIbHAs! BNAXXHOCTb Bo3ayxa npu Temnepatype +35 °C, He 6onee: 98 %, 6e3
KOHAEHCauuv Bnaru;

— TeMnepaTypa oKpyxatouleli cpeabl ot -60 10 +70 °C

— Yy B3pbIBO3ALLMLLEHHOrO pacxoAoMepa TeMMepaTypa OKpYXKatoLwero Bo3ayxa Ans
WHTErpanbHOro U pasaenbHOro UCNOJTHEHUS yKasaHbl B Tabnuue 2.6.

Tabnuua 2.6 — TemMnepaTypHbIi AManasoH B 3aBUCMMOCTU OT YPOBHSI B3PbIBO3ALLUTI

Ex-mMapxkupoBka T4 T5 T6

1Ex db ia IIC T6...T4 Gb X (nepBUYHbI

NpeOBpA3OBATENb / PASHENBHOS MCTL.) -40...+80 °C | -40...+80 °C | -40...4+75 °C

MpoaomkeHne Tabnmubl 2.6
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Ex-mMapxupoBka T4 T5 T6
1Ex db [ia] IIC T6 Gb X (3n€KTPOHHbI#
npeobpasoBaTtenb / pa3genbHoe - - -40...+75 °C
UCMOJTHEHNE)
1Ex db IIC T6...T4 Gb X -40...+80 °C | -40...+80 °C | -40...+75 °C
(KOMMAKTHOEMCIOTHEHNE)

Pacxonomepbl B3pbiBO3aLLMLLEHHOMO WCMOMTHEHUS MOTYT YCTAHABNBATBLCSA BO B3PbIBOOMACHbIX
30Hax NMOMELLEHUI 1 HapyXHbIX YCTaHOBOK B-I 1 B-II TeMnepaTypHbIX knaccos T4...T6
cornacHo obLmMM HOPMATUBHBIM AOKYMEHTAM, pernamMeHTUpYyoLLMM NpUMEHeHNE
3neKTpoobopyA0BaHNS BO B3PbIBOOMACHBIX YCIIOBUSIX.

HopmarsibHble ycnoBusi:

— TeMnepaTypa oKpyxatowiero Bosayxa +(20 +5) °C;

— TeMnepaTypa mu3MepsieMoi cpefibl +(20 £5) °C;

— OTHOCUTESIbHas! BNA)KHOCTb Bo3ayxa OT 45 a0 80 %, 6e3 koHaeHcaumm Bnaru;
— aTMoccdepHoe aasnexune ot 84 no 106,4 kMa (ot 630 ao 800 MM pT. CT.).

2.4 NoMexoyCTOMYMBOCTb 1 MOMEX03IMNCCHUS

Mo yCTOMYMBOCTM K BO3LAEMCTBUIO MHAYCTPUASIbHBIX PAAMONOMEX PacxoaoMep COOTBETCTBYET
KpUTEpPUIO kavecTea yHKUMoHnpoBaHus A no MOCT P MaK 61326-1.

Mo ypoBHIO M3ny4eHns pagvornomMex (MOMEXOIMUMCCUM) PacXoAoMep COOTBETCTBYET HOpMaM,
YCTaHOBNEHHLIM ANna 06opyaoBaHus knacca b no FOCT P 51318.22.

Pacxogomep yCToMUMB K BO3AEMCTBUIO NMEPEMEHHBIX MarHUTHbIX noneit YactoToi (50 +1) My ¢
Hanps>KeHHOCTLO A0 400 A/M.

3 Oco6eHHOCTH YCTpOKCTBa U paboTbl npubopa

3.1 KoHcTpyKkums

3.1.1 KOHCTpyKuusi pacxogoMepa COCTOWUT M3 ABYX KOMIMOHEHTOB: CEHcopa (MOHTUpYETCS
HEMoCpe/ICTBEHHO B Tpybonpoeoa) M OB (3NMeKTPOHHOro 6510Ka), KOTOpbIA OCYLLECTBNAET
06paboTKy M3MEPUTENBHOIO CUrHana.

3.1.2 PacxofoMep npeycMaTpyMBAET WCMOSIHEHUE YacTel: KOMMAKTHOE, PasAefibHOE WM
KOMOUHMPOBAHHOE. B KOMMaKTHOM UcroniHeHUM Db 3akpennseTcs TpydyaTbiM KPOHLUTENHOM
Ha TpybornpoBoae ceHcopa (MOHObMOYHast KOHCTPYKUmMS). B pasgenbHoM ceHcop v Ob umetoT
CO6CTBEHHbIE KOHCTPYKLUUW, KOTOPbIE COEANHSAIOTCS CneuuasibHbiM 3KpaHMPOBaHHbLIM Kabenem
AnvHoi oo 200 M. B KOMBMHMPOBAHHOM UCMONTHEHUM 3MIEKTPOHMKA YaCTUUYHO PasMELLAETCs B
KIEMMHOM KOPOBKE CeHCopa M COeANHSAETCS C Db 3NeKTPUYECcKMM Kabenem AnMHon oo

1200 ™.

3.1.3 [na paspenbHoii  KOHCTpyKuMM kopnyC 3B BbIMOMHEH M3 nnacTMacckl  BO
BJIAro3alLMLLEHHOM UCMOMIHEHUW, C MPO3PaYHON KPbILLIKOW, Yepes KOTOPYHO BUAEH MHAMKATOP,
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oTobpaxalolmin pesynbTaTbl M3MepeHuid. Kopnyc MoxeT 3akpennstecst Ha DIN-peike (35
MM) WAM Ha CTeHe. Pa3genbHas KOHCTPYKUMS KOMMOHEHTOB MNPEeAnoYTUTENbHA, ecin
3aTpy4HEH AOCTYN K MecTy MOHTaxa B TpybonpoBoA, a TakXke Mpu YCTAHOBKE CEHCopa Ha
OTKPbLITOM BO3A4YyXe, MPU BbICOKON TeMMepaType U3MepsieMoi Cpesibl UM Hanuumum Bubpaumi
TpybonpoBsoaa.

3.2 MpuHuMN u3MepeHnii

3.2.1 YyBCTBUTE/NbHLIM 3/IEMEHTOM pacXxofoMepa SIBMISIETCS MPOTOYHAas YacTb TpyObl,
M3roTOBJIEHHAs! M3 HEMArHUTHOMO MaTepuara, NMoKpbITOro BHYTPU AU3NEKTPUYECKON
nsonsumeli (pyTepoBKoii), NOMELLEHHas MexXy NMOJSIoCaMU 3/1EKTPOMarH1Ta.

3.2.2 PaboTa ceHcopa pacxoAoMepa OCHOBaHa Ha 3aKOHE 3/1eKTPOMArHUTHON MHAYKLIMK
®dapages, CornacHoO KOTOPOMY B NPOBOAHMKE, ABUXKYLLUEMCS B MarHUTHOM MOJ1€, HABOAMUTCS
3AC. Posb ABWXKYLLErOCS NMPOBOAHMKA B MPOTOYHOM YacTy CEHCOpa BbIMOJIHSET
3/1EKTPOMNPOBOAALLAS XXMAKOCTb, MarHUTHOE MoJie Co3aaeTcs kaTywkamu, a 3C cHuMaetcs ¢
n3MepuTENbHbIX 3neKTpoaoB. M3mepsiemas SAC nponopLmMoHabHa cpeaHei ckopoctu (V)
MoToKa B TPybonpoBoOAE, a NpU U3BECTHOM CeYEHMN — 06LEMHOMY pacxody, pUcyHok 3.1.

B knemmHyto kopobky nnu 3b

M3meputenbHble
3neKkTpoabl

Kartywwka

PucyHok 3.1 — MNosicHeHne paboTbl 3N1EeKTPOMarHUTHOMO CEHCopa (pPaccTosiHue Mexay
KOHLIAMM U3MePUTENbHBIX 3/IEKTPOAOB COOTBETCTBYET BHYTPEHHEMY AMAMETPY TPyObl
Dn=[ly); B— MarHutHas nHaykums (MarHUTHoe norne)

MHAyuMpyeMoe Ha U3MEPUTENbHBIX 3NIEKTPOAAX HanpshkeHue (£, onpeaensercs hopMyson
E,,=¢-v-B-Dn (1)
roe €— KOHCTaHTa; v — CKOPOCTb ABMXXEHUS XXUAKOCTK, M/C;

B — MarHuTHas UHAayKums (cuna MarHuTHoro nons), Tn;
Dn — naMeTp yCnoBHOMO NPoXoaa KaHana Tpybonposoaa, M.

OnpegensieTcs 3HayeHWe pacxofa XXWMAKOCTM, MPU U3BECTHOM CEYEHUM KaHana MpOTOYHOM
yactu (S), no dpopmyne
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2
Q=K~S-E3ﬂ=K-n-%-e-v-B-Dy, @)

roe Q — MrHOBEeHHOE 3HaueHue pacxopa, M3/c;
K — NocTosiHHas KanubpoBKu;
S — nnouiaab nonepeyHoro ceyeHms NPoTOYHOM YacTu Tpybonposoaa, M%;
E.;,— HanpspkeHWe Ha M3MEPUTENbHbIX SM1EKTPOAAX.

3.3 Pa6oTta npubopa

3.3.1 CurHan ¢ OCHOBHBbIX 3/1EKTPOAOB CeHCopa MnocTynaeT B 36, rae ycunveaercs u
obpabatbiBaeTcs (npeobpasyeTcsi B UnchpoBoi Bua), hOPMUPYIOTCS BbIXOAHbIE CUrHAMbI C
nHopmaumein o pacxoge. MHbopMauus 06 06beMe XMAKOCTH, NPOLLEALLEN Yepes
pacxooMep, XpaHUTCS! BO BHYTPEHHEN SHEProHE3aBUCUMON MaMsiTU U COXPaHSIETCS Mpu
605X InEKTPONUTaHUS ANMTenbHOe BpeMs. B cnyyae ownbkm yteHns ns
3HEproHe3aBVNCUMON NaMsTV, NMpy BKITKOYEHUM PacxooMepa reHepUPYeTCsl COOTBETCTBYHOLLIMIA
KOZ, KOTOPbIi 3anMMUCbIBAETCS B annapaTHbIi XypHar.

MpuMeuaHme — [JononHUTENbHbIE 3NTEKTPOAbLI CEHCOpa NMPUMEHSIIOTCS ANs ornpeaeneHnst
MyCTON TPyObl U MOBbLILLIEHUSI TOYHOCTU U3MEPEHUIA.

3.3.2 Pe3ynbTaThl U3MEPEHUIA OTOBPAKAIOTCA Ha MHAMKATOPE NULEBOW NaHENN U MOryT
nepeaaBaTbCs APYrMM YCTPOWCTBAM aBTOMATUKM MO LMcpoBbIM MHTepdelicam (RS-485,
HART), a Takke 3NeKTPUYECKUMU CUrHANIaMK: CUIToV Toka 4...20 MA, YacTOTOMN MMMY/ILCOB
WK UX KONMYECTBOM.

3.3.3 lNpv yaaneHHoM onpoce pesy/ibTaToB U3MEPEHUIA NepeaaYda AaHHbIX OT pacxoaoMepa
Ha NepcoHanbHbIN koMnbtoTepe (MK) Npon3BoAMTCS Yepes NMHUK UHTepdeiica

RS-485. 1N noakIto4eHnst HEOb6X0MM ABYXMPOBOAHLIN Kabenb 1 aganTep uHTepdeiica,
nocraensemble 0TAeNbHO. [Ans oTobpaxeHns: U3MepsieMbIX BENMYUH NN U3MEHEHWUS
HaCTPOEeK MOXET MCMo/Ib30BaTbCs nNporpamMmma «P-Master».

3.3.4 Pacxop npolueaLllei XXnaKocT OnpeaensieTcs no BbIXOAHbIM CUrHanam B COOTBETCTBUM
¢ dopmynamu:

a) no UMNyJibCHbIM BbIXOAHbIM CUTHaJ1aM
V=N-m, 3)
roe V — 3HaueHve n3MepeHHoro obbema, M3;

N — KONMM4ecTBO MMMYLCOB, MOCYMTAHHOE BHELLIHUM CHETUUKOM;

M — «BeC» UMNYNbCa, T. €. 06bEM XKMUAKOCTU, MO MPOXOXKAEHUM KOTOPOro Yepes
pacxoZioMep Ha BbIXOAE FrEeHEpPUPYETCS OAMH UMMYSIbC, M3,

6) no YacTOTHLIM BbIXOAHbIM curHanam (0,1...3000 I'y)
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Q, = four'@Bnu , @)

fmax

roe  Q, — V3MepeHHbIi 06bEeMHBIN pacxoa XUAKOW cpeabl, M3/c;
Qgny — BEPXHUI Npeaen usMepeHnin pacxoaa, M3/c;
fmax — 3HAUYEHWNE YaCTOTbl «NPUBSA3KM» CUrHana Ha Bbixoae, I'u;
fout — VBMEPEHHOE 3HAYEHNE HaCTOThl CUrHana Ha BbixoAe pacxoaomepa, Iu.

B) /151 TOKOBOro Bbixoaa (4...20 MA)

Qn — (Tout=I'min) QBuu ) (5)

Imax—Imin

roe  Q, — M3MepeHHbIl 06bEMHBIN PAcXoA XMAKOCTM, M3/c (MK Apyrue eanHUUbI);
Qgnu — BEPXHWI Npesen 3MepeHnin pacxoaa No TOKOBOMY CUrHasy;
Iuin= 4 MA — MMHMMAasIbHOE 3Ha4YeHMEe TOKOBOro BbIXOAHOIo CUrHana;
I'nax= 20 MA — MakcManbHOE 3Ha4YeHne TOKOBOMO BbIXOAHOMO CUrHana;
I, — 3HaYEHNE TOKa Ha BbIxofe pacxoaomepa, MA.

4 Mepbl 6e30nacHOCTH

4.1 Mo cnocoby 3alWmMTbl YenoBeKka OT MOPaXKEHUSI 3NEKTPUYECKMM TOKOM pacxodoMep
cooTtBetcTByeT knaccy 0I no MOCT 12.2.007.0.

4.2 NCTOYHMKaMK OMACHOCTY NPUY NPOBEAEHWM MOHTaXHbIX paboT M 3KCMyaTaumm SBASOTCS:

— CeTeBoe nuTalollee HanpshkeHne 220 B nepeMeHHOro Toka C 4actoton 50 [Iu:
NOAK/IIOYEHNE 3MIEKTPUYECKMX LIEMei pacxodoMepa AO/MKHO MPOM3BOAWUTLCS TOMbKO MpW
OTK/OYEHHOM NUTaHWMK;

— u36bITOYHOE AaBfieHWe B TpybonmpoBoAe: MpUCOEAMHEHME M OTCOEAMHEHWE CEeHcopa OT
MarucTpasnen, noaBoAsLIMX U3MeEpPSiEMYLO Cpedy, AO/MKHO OCYLIECTBATLCS MOC/E 3aKpbITHs
BEHTUNA Ha NMHWKM nepen mgenveM. OTcoeanHeHWe pacxodoMepa AO0/HKHO MPOU3BOAUTLCS
nocne cbpoca noABOAUMOroO AaBEHUS A0 aTMOCHEPHOrO;

— MOBbILLEHHAs TEMMNepaTypa M3MepSieMON cpeabl.

4.3 Nepen npoBeaeHneM paboT Ha TpybonpoBoae Heobxoanmo yo6eanTbCst C MOMOLLbIO
n3MepuTENbHLIX MPUOOPOB B OTCYTCTBUM OMACHOIO AN XXU3HW HAMPSXKEHWSI NOCTOSIHHOMO
W NepPEMEHHOro ToKa.

4.4 MoHTax (AEMOHTaX), MOAK/IOYEHUE, PErynvMpoBKa M TeXob6CIy)XMBaHWE pacxoaoMepa
[OJDKHbI  MPOU3BOAUTLCS  TOMBKO  KBANM(ULMPOBAHHLIMKA ~ CMELIMANIUCTaMK,  U3YUMBLUMMM
HacTosiLLee pyKOBOACTBO MO 3KCMyaTaumm U NPOLIEAIMMM MHCTPYKTaX Mo obLMM npaBunam
6€30MacHOCTH, YYUTLIBAOLLMM 0COBEHHOCTU KOHKPETHOMO Bida paboT.
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4.5 MNpu akcnnyatauny, TEXHUYECKOM O6CNyXMBaHUM U MoBepke Heobxoaumo cobnoaatb
TpebosaHmst TOCT 12.3.019, «[MpaBun akcnnyaTauuy 31eKTPOYCTaHOBOK MoTpebutenei» u
«[MpaBun oxpaHbl TpyAa NP 3KCNyaTaumm 3NeKTpoyCTaHOBOK NOTpebuTenein».

4.6 MOHTaX W 3KCnyaTaums B3pblBO3aLUMLLEHHbIX PAacXOAOMEpPOB A0HKHbI MPOU3BOAUTLCS B
cooTBeTcTBUMN C TpebosaHusmm FTOCT P M3K 60079-0, TOCT P M3K 60079-14 n pgpyrux
HOPMATMBHbIX [JOKYMEHTOB, PErfaMeHTUPYIOWNX MNPUMEHEHUE 3neKTpoobopyaoBaHUS BO
B3pbIBOOMACHbBIX YCI0BUSX.

5 Yka3zaHus N0 yCTaHOBKE MU NOAKJ/IIOYEHUIO

5.1 Tpe6oBaHNs K MOHTaXKy

5.1.1 MNMpu nonyyeHnn pacxogomepa crieflyeT NpoOBEPUTb €ro KOMMEKTHOCTb B COOTBETCTBUMU
C nacnopToM. B cniyyae noBpexaeHunin N HECOOTBETCTBUI COCTaBNSETCS aKT.

5.1.2 K MoHTaxy pacxogoMepa [OSDKHbI [OMNyCcKaTbCH fuvua, WU3yuduBlUME HacTosiLlee
PYKOBOACTBO MO 3KCrJlyaTauun M Mpolleflne COOTBETCTBYIOWMIA MHCTPYKTAXK MO TEXHWKE
6e3onacHocTw.

5.1.3 3aWmMTHble 3arnywkM Ha dnaHuax CeHcopa pacxofoMepa ClefyeT yAansiTb TOMbKO
HEMOCPEACTBEHHO TMeped MOHTaXxoM B TpybonpoBod. OCOB6EHHO 3TO aKTyanbHO Ans
pacxoAoMepoB C (DyTepoBKOW U3 NOMMEPHbIX MOKPbITUIA. COXpaHUTE CHATbIE 3ar/TyLLKK, T. K.
Npu AEeMOHTaXe CeHcopa Ans 06CnyXmBaHMs (KannbpoBKU UM PEMOHTA) OHU AO/MKHbI 6biTh
Cpasy yCTaHOB/NEHbI Ha CBOE MECTO.

5.1.4 MecTto MOHTaXka HeobxoauMo BbIGMpaTb TakMM 06pa3oM, 4TO6blI ceHcop Bcerga 6bin
3anosiHeH paboyel cpeno.

5.1.5ln9 nNOBbIWLEHNS HAOEXHOCTM W YBENMYEHUS CpoKa Cnyxbbl pacxoaomepa,
NpeanoyYTUTENIbHO WUCMONb30BaTb pa3fdefibHoe WCMOMHEHWE KOHCTPYKUMW B Cleaytowmx
cnyyasx:

— MpU HanWuMM CWUNbHBIX BUBpauUui TpybonpoBoga (ECIM 3TO HEBO3MOXHO YCTPaHMUTB,
TpybonpoBoA B paiioHe OTBETHbIX (BNaHLEB AOMKEH ObITb YKpernseH, 60 YCTaHOBMIEH Ha
NOAMOPKK);

— MNpy BbICOKOW TeMnepaType paboyei cpeabl WK BHELWHEM HEKOHTPOSIMPYEMOM MCTOYHMKE
Tenna;

— €C/IM 3aTPYAHEH AOCTYN K MECTy MOHTaXa B TpybonpoBsoa,.

5.1.6 CnegyeT 3awWMwaTb KOMMOHEHTbI pacxoAoMepa OT HEKOHTPOSMpYeMOro Harpesa
MOBEPXHOCTM M3-3a NonagaHus NPsSIMoOro COTHEYHOro CBeTa.

5.1.7 Mpu ycTaHOBKE OTBETHbIX (hNaHUEB CreayeTr BMECTO CEeHCopa pacxoaoMepa,
UCMO/Nb30BaTb MPOCTaBKy (rabapuTHbIM WUMUTATOP) aAHANIOrMYHOW MOHTAXXHOM  AJIHBI.
CeapoyHble paboTbl Mpy UCNONb30BaHUM CEHCOPA HE AOMYCTUMBI.
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5.1.8 XXenatenbHo, 4TO6bI 6blNN NPUHATBLI CNeEuMasibHble MEPbl MO MNpeaoTBpallEHNIO
BO3HWKHOBEHNUA HaABOAOK OT CWU/I0BOIo OGOPYHOBaHMﬂ, T.€. pa3defnibHad npoKiaaKa
CUrHanbHbIX CUNIOBLIX Kabenei B kabenb-kaHanax.

5.1.9 MoHTax pacXoAoOMEPOB BO B3pbIBOOMACHbIX YCNOBUAX [AO/DKEH MNPOU3BOANTLCA B
COOTBETCTBUU C TpE6OBaHMﬂMM [AOKYMEHTOB:

— Y2 - TMpaBWna YCTPOMCTBA 3/EKTPOYCTAHOBOK, IMNaBa 7.3 «DNEeKTPOYCTaHOBKM BO
B3PbIBOOMACHbIX 30HAX>»;

— N33 - MpaBwna TEXHUYECKOMN 3KCMJTyaTaLmmn 3N1eKTPOYCTaHOBOK MOTpeduTenei,
rnaea 3.4 «21eKTPOYCTaHOBKN BO B3PbIBOOMACHbIX 30HaxX»;
—['OCT 30852.0, FOCT 30852.1, FOCT 30852.10;

— IOCT 31610.0 (IEC 60079-0:2011) B3pbiBoonacHble cpeapbl. Yactb 0. O6opyaoBaHue.
O6wme Tpebosanusa, MOCT 31610.11;

— I'OCT IEC 60079-1;
— I'OCT P M3K 60079-0, FOCT P M3K 60079-11;

— BCH332-74 WHCTpyKUMS MO MOHTaXy 351eKTpoob0pyAOBaHUs, CUIOBLIX U OCBETUTENBHbBIX
CEeTeN B3PbIBOOMACHbIX 30H.

5.1.10 MNepen MOHTaXoOM M3Aenuin cneayetr obpaTWTb BHUMAHWME HA MAPKUPOBKY B3pbIBO-
3almMThl, NpeaynpeauTenbHbIe HAAMMCK, OTCYTCTBME MOBPEXAEHWIA KOpryca B3pblBOHE-
MPOHMLIAEMOI 060/104KMN, HANMUME CPEACTB YNIOTHEHUS AN Kabenei n KpbllWeK, CoCTosiHue
nogkntoyaemoro kabens. Heucrnonb3yemblt Mpu MOAKIOYEHUM pacxopoMepa kabenbHble
BBOAb! AO/MKHbI ObITb 3aKPbIThI 3aryLwKamMm, KOTOPbIE MOCTaBNSIOTCA U3rOTOBUTENEM.

5.2 BbI60Op NONIOYKEHUSA JIMLIEBOW NAHENU

PacxogqoMep B KOMMAKTHOM MCMNOJIHEHUM UMeEeT [JBE BO3MOXHOCTM W3MEHEHWS
MPOCTPAHCTBEHHOO MOIOXKEHWS AUCMNIENHOrO MOAYNS C OpraHaMu ynpaB/eHus:

— BOKpYr OCH, NepneHAUKYISpHOW MJIOCKOCTU aucnnes, C AUCKpeTHocTbio 90° (ans
3TOro noTpebyeTcsl OTKPYTWUTb KPbIWKY, OTKPYTUTb ABA BWHTA, Pa3BEpPHYTb AWUCMIENHbIN
MOZY/Ib B HY>XHOM Hanpas/ieHuM 1 3auKCnpoBaThb €ro);

— BOKpYr BepTUKaJIbHOW OCU CeHCopa:

a) ans ceHcopoB ¢ [y>10 ponyckaeTcsl MOBOPOT kopryca OB BOKPYr OCKM CTOMKM,
coeavHsiowen ceHcop u Ob. [ns noBopoTa Kopriyca CreayeT OTKPYTWUTb YeTbIpe BUHTA,
coeauHsiIoWKnX naHubl ceHcopa u 3b, pa3BepHyTb Db B HY)XXHOM HamnpaB/IEHNM U 3aKPENUTb
ero. Onepaunio cnegyeT NpOBOAUTL OCTOPOXHO, YTOObI HE MOBpPEAUTb YMNIOTHEHUE MeXay
(bnaHuamMm 1 MHOrOXW/bHbIN Kabesb, NMPOXOASILLMIA BHYTPU CTOWKM;

6) ana ceHcopos ¢ ly<10 Yy koHCTpykuum 36 koMnakTHoro BapuaHTa N22 coeamHeHune 36 n
CeHcopa NpouM3BoOAUTCS MO pe3bbe C chukcaumeit B N060M NONOXKEHUM OTHOCUTENBHO CEHCOpa
60KO0BbIM WTUGDTOM, pUCyHOK 5.1. [ns duKcaumm NpUMEHSIETCS LWECTUMPaHHBIN KoY 2 MM.
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MoBopaunBaTb DB CledyeT OCTOPOXHO, YTOBbl HE MOBPEAMTb COEAMHWUTENbHLIA Kabesb OT
CeHcopa BHYTpM Kopryca.

Pacxopnomep B pa3aesibHOM UCMOJIHEHUM NpeanosaraeT pasMelueHve 36 B Hanbonee
yno6HOM MecTe, 06eCcrneYmnBaloLLEM AOCTYN K KHOMKAaM YNpaBneHns U MHAMKATOPY ANSt YTEHWS
NOKasaHWii UK KOHPUrypUpoBaHus paboTbil.

PucyHok 5.1 — MoBopoT kopryca 36 Bokpyr ocu no pesbbe (1) ¢ dukcaumen wrucdTtom (2)
5.3 Tpe6oBaHus K AJ/INHE NPAMbIX Y4AaCTKOB

[ns obecneyeHnst rapaHTMPOBAHHOM MOrpPeLHOCTY W3MEPEHWI, MpWU YCTAaHOBKE CeHCopa
pacxogomepa cnegyeT  cobniogatb  PEKOMEHAOBAHHbIE  ANMHbI  MPSIMbIX  Y4acTKOB
TpybonpoBoaoB Ha Bxoae (He MeHee 5x/[ly) u Bbixoae (He MeHee 3x[ly). MNpsiMble y4acTku
N3MepsATCa OT cepeamnHbl MIP.

CeHcop pacxofoMepa [AOMyCKaeTCsl MOHTMPOBATh B MPOTOYHOM YacTU Ha FOPM30HTASIbHOM,
BEPTUKA/IbHOM M/ HaK/IOHHOM Tpy6ornpoBsoae.

Fopu3oHTaNnbHasA YCTAHOBKA: PEKOMEHAYETCS YCTaHaB/IMBaTb CEHCOP TaK, YTO6bl OH 6bin
3aroSIHeH AaXe B C/lydae MOJIHOMO WM YacTUYHOrO OMOPOXHEHWs TPy6onpoBoaa, pUCYHOK
5.2.

6)

PucyHok 5.2 — Fopv30oHTaNbHas yCTaHOBKa CeHCopa C 0653aTeNbHbIMM NPSIMBbIMU YYacTKaMm
Ha BXOZe W BbIXoAe: a) B 06bIMHOM HanopHoM Tpybonposoae; 6) OTBOA C OTKPLITHIM KOHLIOM
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npu paboTte Tpy6bl Ha M3NMB (CeHcop ByaeT BCeraa 3amnosiHEH XMAKOCTLIO NMPU OTCYTCTBUM
Hanopa)
Kopnyc ceHcopa pacnonaraercs Tak, 4tobbl b (MM kKneMMHas kopobka) HaxoauIcs ceepxy
nnbo cHM3y (cneayeT n3beraTb MOHTaXa C NOBOPOTOM Ha 90° OTHOCUTENBHO NPOAOSLHON

ocn),
Ucnonb3oBaHMe Cy)XeHUA WIN PaCLLMPEHUIA Ha BXOJE 1 BbIXOAE AOMNYCKAEeTCs, ecnm

AnameTp TpybonpoBoaa He COOTBETCTBYET BHyTpeHHeMy AvameTpy ([y) ceHcopa.
KoHyCHOCTb nepexofia He A0MKHa npeBbiwaTh 8° (pucyHok 5.3).

PucyHok 5.3 — Mpumepbl NPUMEHEHUS Cy>KeHUIA/ pacLunpeHuii

HawioHHas u BepTUKasibHasi yCTaHOBKa CEHCOpa: NPUMEHSETCS B HanOpPHbIX
TpybonpoBoaax, pucyHok 5.4. MNpeanoyTuTenbHO MOHTUPOBaTL CEHCOP Ha BOCXOASLLEM
yyacTke (MOTOK CHX3Y BBEpX), B MPOTUBHOM C/lydae CyLLEeCTBYET ONacHOCTb NMPOHUKHOBEHUS
BO34yxa B TPybONpoBOA, YTO NPUBEAET K AOMONHUTENBHBIM MOMPELUHOCTSIM M3MEPEHUI
(OpveHTaumMs MHaMKaTopa BOKPYT NPOAO/IbHOM OCK 3HAUYEHUS HE UMEET).

6)

PucyHok 5.4 — MpuMepbl YCTAHOBKM CeHCopa, 06ecneymBaloLLMe ero 3anoiHeHne paboyen
CpeaoW Npu OTCYTCTBMM NMOTOKA: @) HaK/IOHHas!; 6) BepTUKasibHas
5.4 MOHTaXX 3J/1IEKTPOMarHMTHOIr0 CEHCOpa Ha 06bekTe

OpueHTauusi 3/1IeKTPOAO0B CEHCOopa

3J'IEK'I'pOMaI'HVITHbIl7I CEHCOp YyCTaHOBJIEH MpPaBW/IbHO, €Cnn ABa U3MEPUTESNIbHbIX 3NEKTPOAA
pacnonoXeHbl B npeaenax 45° OTHOCUTENBHO FOPU30OHTaNN, KaK MOKas3aHO C/eBa Ha
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pUcyHke 5.5 (cneayet usberatb TakoW OpWMEHTALMM MPU MOHTAXE, NPU KOTOPOW 31eKTpoab
CEHCopa HaxoAsTCs Kak NoKasaHo CripaBa Ha PUCYHKE).

MPABUINBHO

; HEMPABWITbHO

45° max

dneKTpoabl ’ dneKTpoabl

45° max

PucyHok 5.5 — lNpumMepbl NONOXeHUs 31eKTPoA0B CEHCopa MpW YCTaHOBKe

Mpy HanuumMu y pacxofdoMepa yHKUMM O6HapyXXeHWUs NyCToN Tpy6bl, 3NeKTpoabl cneayer
pasMeLLaThb Kak MOXHO 6/1MKe K rOpM30HTaIbHOW MIOCKOCTM.

MOHTa)XK ceHcopa B6JIM3M HACOCOB M KJAMaHOB: crieayer u3beraTb YCTAHOBKM
pacxofoMepa Ha BCacblBalolleil CTOpOHe Hacoca M3-3a OMacHOCTM  BO3HMKHOBEHMS
paspexeHuss B Tpybonposogde (paspexeHue MOXET BbI3BaTb OTCI0eHVMEe dyTEPOBKN WU
pa3pyLueHne ceHcopa), pUCcyHok 5.6.

CeHco
Mook P Hacoc CeHcop BeHTunb
\{TWK/ partuvka
XMAKOCTM

/x\

PucyHok 5.6 — Bbibop MecTa MOHTaXa CeHCopa pacxoaoMmepa

Mpy HanMuum B Tpy6ONPOBOAE PETYUPYIOLLIMX UM OTCEYHbIX KManaHoB (BeHTUNEN) cneayeT
YCTaHaB/MBaTh PacXoOMepP HWXE MO MOTOKY M3-3a OMACHOCTW BO3HUKHOBEHWSI Pa3pexeHus
1 CUNTBHOTO UCKAXXEHMS MPOhUIA CKOPOCTEN NOTOKa.

[leMOHTaX ceHcopa AnA 06CAYXMBAHMA: e pacxogomep TpebyeT nepuoanyeckon
KanMbpoBKM MM 06CNyXmBaHMs! (OYMCTKM), Ha TpybonpoBoae, raoe NnaHMpYeTCsl YCTaHOBUTb
M3MEpUTENbHLI ~ CEHCOP  pacxoaoMepa,  PEKOMEHZYETCsl  CMOHTMpOBaTb — 06X0AHOM
Tpy6onpoBoa (6ainac), MO3BONSIOWMIA HE OCTaHaB/MBaTb MPOLECC Ha BPEMS CEPBUCHbIX
paboT, pucyHok 5.7.
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BexTtuns 6annaca

l&%}:
I

CeHcop
MoTok fAaruvka

\ BeHTunm /

PucyHok 5.7 — YcTaHoBKa ceHcopa Mo cxeMme TunuyHoro 6alinaca
MoHTa)x hbnaHUeBbIX COeANHEHUN

Mpu MOHTaXKe CeHcopa Ha TPY6onpoBoA TPebyeTcs MPUMEHSTh YMIOTHUTESbHBLIE MPOKIAAKK.
MaTepvan yrnoTHUTENbHbIX NPOKIaA0K AOMKEH B6biTb NOA06PaH YCTOMUMBBLIM K YCIOBUSM
3KCnyaTaumm.

Mpw ycTaHOBKe CEHCOpa B HeMeTannndeckne, nmbo dyTepoBaHHble TpybonpoBoabl, crneayet
MCMOJIb30BaTh 3/IEKTPONPOBOAHbIE KOJbLA (338 MHCTPYKLMSIMU 0BpaLlanTech K
NMPOV3BOAUTENO UMM PervoHanbHoMy avnepy). Ans dToponiacToBoi dyTepoBKM ceHcopa
AV3NEKTPUYECKME YIJIOTHSIIOLWME NPOKIAAKN U 3NEKTPONPOBOAHbIE KOMbLA CTABATCS C ABYX
CTOpPOH (Ha BXOAE M BbIX0oAe MOTOKa), C 06enx CTOPOH Konblia, pucyHok 5.8.

MpuMeyaHme — Ecnm ceHCop pacxofoMepa MMeeT yTEPOBKY M3 pe3nHbl, TO
[AV3NeKTpuYecKas NMpoKnagka C 3ToM CTOPOHbI MeXay 3/1eKTPONPOBOAHBLIM KOJIbLIOM He
Tpebyercs.

PucyHok 5.8 — YcTaHoBKa MeTaniMyeckoro Konbua 1 Npoknagok npu naHuesom
coeavHeHnn ceHcopa, rae: 1 — dnaHeu; 2 — dyteposka; 3 U 5 — ynnoTHUTENbHbIE
NPOKIafaKK; 4 — 3NeKTPoONpPOBOAHOE KOMbLIO
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3aTsbkka 60nToB hraHua AOMKHA NPOM3BOAMTLCS B NMOPSIAKE AMaroHabHOro YepeaoBaHus,
yKa3aHHOM HOMepaMu Ha pucyHke 5.9 (npu aemMoHTaxe ocnabneHne 601TOB NPOU3BOAMTCS B
obpaTHOM nopsiake).

4 6onTa 8 6onToB

PucyHok 5.9 — MNMopaaok 3aTskku unm ocnabneHns 601ToB kpenneHus naHues

Mpwu 3aTsArMBaHUM 60TOB B YKa3aHHOM Ha PUCYHKe 5.9 nopsiake, Cuily 3aTsKKM
PEKOMEHAYETCS YBEIMUMBATL MOCTEMNEHHO MO Waram:

o Lllar 1: Bpy4Hyto 6e3 ycunuit;
e Lllar 2: Ha 50% OT MakCMManbHOrO MOMEHTa 3aTSHKKU;
o Lllar 3: Ha 80% OT MakCMMa/IbHOrO MOMEHTa 3aTSHKKK;

e Llar 4: Ha 100% OT MakcMManbHOrO MOMEHTa 3aTshKKW, Tabnuubl 5.1 1 5.2 — ykasaHHble B
Tabnuuax 3Ha4YeHus ABNAOTCS OPUEHTUPOBOYHBIMU, TaK KaK MOMEHT 3aTsXKKW 3aBUCST OT
pas/iMYHbIX NMoKa3aresiel (TeMnepaTypa, MaTepuan 60ToB, MaTepuan yrnaoTHUTENbHBIX
NPOKIaaoK).

Tabnuua 5.1 — PekoMeHayeMbI MOMEHT 3aTSHKKU (iaHLEBbIX 60NTOB Anst AMaMeTpoB [y oT
15 po 150 MM

HoMWHanbHbI PekoMeHayeMbI MOMEHT
HomunHanbHoe Tunopa3mep

avametp Ay, naBReHMe e 3aTsHKKK, H'M
MM MUH. Makc. (100%)
15 PN 40 4xM12 15 40
25 PN 40 4xM12 25 40
40 PN 40 4xM16 35 100
50 PN 40 4xM16 35 100
65 PN 40 4xM16 35 100
80 PN 40 8xM16 35 100
100 PN 16 8xM16 50...100 100...150
125 PN 16 8xM16 50...100 100...175
150 PN 16 8xM20 90...100 100...200
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Tabnuua 5.2 — PeKoMeHAYEMbI MOMEHT 3aTSHXKKM (aHLEBLIX 6ONTOB AN AMaMeTpos [y oT

200 go 600 mm

PexoMeHAyeMbIi MaKCUMasbHbI MOMEHT 3aTsbkku (100%), H:m

HoMuHanbHbIN
(ans HoMuHanbHoro aaenenust PN, dytepoBka PTFE)

EHEIETDAT L) PN 10 PN 16 PN 25 PN 40
200 130 90 130 170
250 100 130 190 250
300 120 170 190 270
350 160 220 320 410
400 220 280 410 610
450 190 340 330 420
500 230 380 440 520
600 290 570 590 850

5.5 dnekTpuyeckune coeguHeHUsN

5.5.1 lMepea noakMoyYeHWEM Lenen pacxoaoMmepa, GnaHubl ero CeHcopa AOC/MKHbI 6bITb
HAZIEXXHO COeMHEHbl C TMpOTEKAIoWEN Cpeaoit.
3/1EeKTPOMNpPOBOAHLIMK  MepeMblYKkaMuM € OTBETHbIMKM  hnaHUuamMn  TpybonpoBoaa, Kak 3TO
NnoKasaHo Ha pucyHke 5.10.

MNepem

pacxoaoMepa COEAUHANOTCA

KnemmHasn KOpOGKa C KabenbHbIM BBOAOM

bl4Ka

MNepemblyka

2

®naHup CeHcop pacxogomepa

PucyHok 5.10 — Cxema coeanHeHns dnaHUEB CeHcopa pacxoaoMepa (3NeMeHThl Kpenexa Ha

(naHuax He NokasaHbl)

[nsa snekTpuyeckoro CoeauHeHus crneayeT WCnosnb3oBaTb MeAHbIV npoBoa Ce4YeHnem He

MeHee 4 MM2,
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BHUMAHME!

cnu B Tpy60npoBoAie NPOTEKaeT 3JIeKTPUUYECKUI TOK, HanpuMep, B cliyyae
NpMMeHeHUs1 KaTOAHOW 3alWuTbl OT KOPPO3UM, HYXKHO YCTaHaBJIMBaTb
3/IeKTpUYECKNE NnepeMbiHKu — PUCYHOK 5.11.

p Mepemblukn
Konbuo 3azemneHus
Py flepemsaii _ KabenbHbiii BBOA
Otaﬁenbubm BBOA \ﬁ
— ————:>———— -4-—-- ”_@_—
[ |
| |
— NS v
[OuanekT-
X KaTyLwki ceHcopa pacxoaomepa puyeckas ‘\\ KaTywku ceHcopa pacxopomepa
dnaHubl npoknaaka ®naHup!
a) 6)

PucyHok 5.11 — CxeMa coeanHeHus hnaHLEB Npy UCMOTb30BAHUM KaTOAHOM 3aLUMTbI
(anemMeHTbI Kpenexa Ha ¢naHuax He NokKasaHbl):
a) 6e3 meTannmyeckux konew; 6) ¢ OAHMM 31EKTPONPOBOAHBLIM KOJbLIOM U AM3NEKTPUYECKUMI
npoKagKamm

5.5.2 MNpv yaaneHHoM MoHTaxe Db cneayer Ucronb30BaTh CreLuasibHbI COeAMHUTENbHBIN
kabesb M3 KOMeKkTa nocTaBky. CxeMa noaksitoHeHuit npyeeaeHa B MpunoxeHun I (3kpaH
kabens 3a3emnsieTcs ToNbKO Ha CTopoHe Jb).

5.5.3 lNpu anekTpnyeckoM MoHTaxe, ans obecneyeHmst 3@PEKTUBHOMO YNIOTHEHMS
kabenbHOro BBOAA, PeKOMEHAYETCS UCMOb30BaTh Kabenb KPyrioro ceYeHust C BHELHUM
avameTpoMm 7...10 MM. MepmeTusaums kabenbHoro BBoAa C UCMoJIb30BaHMEM LUTATHbIX
YNIOTHUTENbHBIX Koney 1 npoknaaok OBA3ATEJTIbHA.

MpuMmeuaHue — He gonyckaeTtcsa nonagaHve enarv BHyTpb 3b. Nocne 3aBepLlueHns MoHTaxa
3alUMTHYIO KPbILWKY HEeobXxoAMMO 3akpyTWTb [0 yrnopa ANis obecrneyeHns HaaeXXHoro
YMNOTHEHWS. Hencnosb3yeMblil KabesbHbIi BBO/ 3aKPbIBAETCS 3ar/TyLLIKOW.

5.5.4 DnekTpuyeckne coeaMHeHNs1 KOMMOHEHTOB U3AeNNs BbINOHAIOTCS COMacHO
Bbl6paHHOI cxeMe npumMeHeHus (Mpunoxexue IN).

Bo3MOHO 06beaAMHEHNE HECKONBKUX pacxoaoMepoB anst paboTel B cetn RS-485. Mommnmo
pacxoAoMepoB, K MHGPOPMaLMOHHOM CETU MOTYT 6bITb MOAKMIOYEHbI U ApYrie YCTPOMCTBa,
paboTatolme No aHaNorM4HOMy npoTokony, pucyHok I.8 (Mpunoxenwue IN). Mpu atom ans
obecneyeHnst 6eckOHMONMKTHON paboTbl NpUGOPOB COBMIOAA0T CeaytoLmMe YCIOBUS:

— KaXkgoMy ycTpoiicTBy B ceT RS-485 npucBavBaeTcsl YHUKanbHbIA HoMep oT 0 Ao 246;

— BCe YCTpOWCTBa B ceTu U MO KoMMbloTepa AOMKHLI paboTaTb Ha OAHOW CKOPOCTU 06MeHa

nHbopmMaumu.
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MapameTpbl paboTbl MHTepdeica RS-485 ykasaHbl B Mpunoxerun U.

5.5.5 [ins MOHTa)ka pekOMEeHAyeTCs UCMOMb30BaTb MEAHbIVM SKPAaHUPOBaHHLIN Kabenb C
n3onumpytoLLeit 060/104KOM, — OH O/MKEH UMETh OBLLMI 3KPaH, KOTOPbIN NOAKITHOHAETCS K
3a3eM/IEHNIO C OHOW CTOPOHLI. Kabenu nuTaHust AOMKHbI UMETb CEYEHUE MPOBOAHMKOB He
meHee 0,32 Mm? (22 AWG), a npoBoaa uHTepdelica RS-485 (ans ckopocTty 9600 6u1T/C) 1
CUrHanbHble — cevenme 0,2...0,32 MM? (24-22 AWG) npu AninHe He 6oniee 1200 M.

5.5.6 He npoknagbiBaiTe curHanbHble NPpoBoAa Yepe3 Tpy6onpoBoaA UK OTKPbIThIN
KabesnbHbIN Xenob BMecTe C CU/I0BbIM Ka6EJ'IEM, nnn psaaom € MOLHbIM
anekTpoobopynoBaHuneM (TpaHcchopMaTopaMmn 1 3N1EKTPOMOTOPaMM).

5.5.7 PacxogoMep pekoMeHAYeTCs NOAKIYaTh K CETU MUTaHKSI, K KOTOPOM He MOAK/TIOUYEHO
cunoBoe obopyaoBaHue. Ecnm 3To HEBO3MOXHO, TO CieAyeT BbINOMHWUTL MOAKTIOHYEHNE Yepe3
CTabunIM3aTop CETEBOro HaNpPsXKeHUst UK 6510k 6ecnepeboiiHOro NUTaHKS.

npumeqauue — Ecnn B Mecte YCTAQHOBKK pacxoaoMepa TUMNUYHbl 4YacTble OTKJIHOYEHUSA
(nepeboun) nuTaHWsi, peKOMeHAyeTCs MOAKIoYaTh €ro 4Yepe3 MCTOYHMK HecrnepeboiHoro
MUTaHUA.

6 OpraHbl ynpaBJ/ieHMs U 0ToBparkeHus

6.1 KHONKM NIMLEeBOM NaHenum

Ha aucnneitHoM Mogyne pacxofoMepa pacrofioXeHbl MSTb KHOMOK YMpPaBfeHUs PEXMMOM
0TO6paXkeHWs! 1 NPorpamMMmMpoBaHnst paboTsl (pucyHku 6.1).

Mpwn 3TOM KHOMKK CO CTpenikammn <Bneso>, <BnpaBo>, <Beepx>, <BHU3> — cnyxat ans
HaBMraLmMM Mo MeHIO MPOrpaMMUPOBaHUS M U3MEHEHWS! 3HaYEHMIA NapaMeTpoB. KHomnka
<BBOA> anst noaTBEPXXAEHWSI BBOAA 3HAYEHUI UK BbIBOPA NMYHKTOB MEHIO.

Mepexoa V3 OCHOBHOMO PeXMMa paboTbl B MEHI0 HACTPOWKM OCYLLECTBNSIETC YAEP>KaHWEM
Ha)xaTon KHomkn <BBO/> He MeHee 3 c.

NMpuMmeuaHne -— Bo3BpaT U3 peXWMa HACTPOMKM B pabouunii  pexmuMm MNpoucxoauT
ABTOMaTUYECKM, €C/IN KHOMKW Ha NIALIEBOI NaHEN HE HaXXMMANUCh B TEYEHME 5 MUH.

Ons 3awnTbl OT HECAaHKUMOHMPOBAHHOMO BXOAa B PEXMM MPOrPaMMUMPOBAHUS  MOXET
NMPUMEHSATLCA YMCIIOBOM Kopa JocTyna (naposnb) UM duaMyeckoe OrpaHuJeHue AocTyna
(nnoMbupoBaHWe NWLIEBON MaHenun). Bce onepaummn HacTpoMKKM pacxodoMepa AOMKHbI BbiTh
3aBepLUEHbI 0 HaYyasa YYETHbIX U3MEPEHWIA.

6.2 CBeTOAMOAHDI MHANKATOP

PacrnonoseHHblii Ha NULIEBOV MaHENM UHAMKATOP 3eeHoro LpeTa (no3. 1 — Ha pucyHke 6.1)
BbINOMHAET ABe DYHKUUM:

— MOCTOSIHHO CBETUTCS MPW NoJaye CETEBOro NUTaHUS;
— «MWraeT» BO BpeMs Nepefayun AaHHbIX Mo LMdpoBoMy UHTepdelicy cBA3M.
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6) KOMMAKTHOE MCMONTHEHWNE NS KOHCTPYKLUMM BapuaHTa 1 un 2, B3pbiBo6e3onacHoe
WCMNOJIHEHNE, pa3aesibHoe ucnonHeHne (Onuus PA)
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PycyHok 6.1 — Ha3HaueHWe aNeMEHTOB IULIEBOI MAHENM pacXoAoMepa:
1 — CcBETOAMOAHDIA MHAMKATOP HANIMUMS MUTAIOLLENO HaNPSXKEHNUS (3eEHbIN);

2 — 2-CTPOYHBbI CUMBONBHBIN XKK-MHAMKaTOp; 3 — KHoMKa <BBO> ans
noaTBepXaeHns Bblibopa KoMaHAbl MpyY NPOrpaMMMpPOBaHnK; 4 — KHOMKa nepemMeLLeHns
Kypcopa BrnpaBo; 5 — KHOMKM AN NepeMeLLeHns Kypcopa BBepx/BHU3; 6 — KHOMKa
nepeMelLeH1s Kypcopa BreBo
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6.3 CuMBonbHbIN XXK-uHaukaTop

WMHavkaTop Ha NULEBOM MaHenu B ABYX CTPOKax OTOOpaXkaeT BblOpaHHble Mpy HACTpoViKe
3HayeHus. [onb3oBaTenb MOXET YCTAaHaBMMBATb MOCTOSHHO BbIBOAMMbIE HA WMHAMKAaTOp
napaMeTpbl, YTO NMpeanosiaraeT HenpepbIBHOE 0TOBPaXXeHWE OAHOM U3 CIEAYIOWMX BEIUUMH:
pacxof, HaKoM/eHHbIi 06beM B NPsSIMOM M 0BpaTHOM HanpasneHwuu, 6anaHc obvema +/-,
TemnepaTypa no kaHanam 1 u 2, Bpems BK/OYEHWs, BpeMs HapaboTku, Tekylas Aata u
BpeMSsi, AaBfieHne, Koabl OLWNBOK (PUCYHOK 6.2).

000000.000 m3/uyac
0.000 m®

PucyHok 6.2 — MNMpumMep Buaa nHavkatopa B paboyeM ABYXCTPOYHOM peXxuMe npu OTCYTCTBUM
pacxoga: cTpoka 1 — 06beMHbIi pacxoa (Q), CTpoka 2 — HaKOMJEHHbIN 06bEM B MPSMOM
HanpasneHum (V)

B ABYXCTPOYHOM PEXMM MOXET OAHOBPEMEHHO 0TOBPaXKaTbCsa ABa BbIOpaHHbIX MNapaMeTpa,
KOTOpble 3a4atoTcs B noapasaenax MeHto «OTobpaxkeHue | Ctpoka 1» n «OTobpaxeHwe |
Ctpoka 2» (CM. MeHto HacTpoliku B Mpunoxerun E). M3meHeHne BbIGOpa BENNYMHBI
OCYLLIECTB/ISIETCSA KHOMKaMM CO CTpenkamu <BHu3> n <Beepx>.

7 MoaroToBka k paboTre Ha o6bekTe

7.1 NMpo6Hoe BKIIOYEHUE pacxoaomepa

Mocne npaBMIbLHOrO MOHTaXa CEHCOpa M 3anosHeHWsl TPY60oNpoBoAa XXMAKOCTLIO, NoAatoT
nuTatoLLee HanpsbkeHue. Mpy 3TOM NPOUCXOAUT MHULMANU3aums BCTpoeHHoro MO n
CaMoAMarHoOCTNKa y310B (KpaTKOBPEMEHHO MOSIBUTCS HAANWCb C HAMMEHOBAHMEM M34eNus U
HoMepoM Bepcum paboTatowlero MO), nocne yero Npnbop MOHOCTLIO FOTOB K paboTe.
Pacxogomep aBTOMaTUYECKM 3aMyCTUT U3MEPEHMS C UCMOJIb30BaHWEM MapaMeTpoB,
CKOH(WIrypUpOBaHHbIX MOJIb30BATENIEM B MOCIEAHMI pa3 (MpY NepBOHaYabHOM
KOH(UIryp1MpoBaHUM U3rOTOBUTENIEM MITM MOHTAXXHOM HACTPOWKe) — pesy/bTaTbl M3MEPEHUI
0TODOPa3ATCS Ha CUMBOJIBHOM MHAMKATOpPE B LM(POBOM BUAE.

B paboueM pexuMe UHAVKATOP OTOBPaXXaET ABE CTPOKM C MHdOpMaLMEN O 3HAUEHUN
TEKYLLEro pacxoAa U HaKoMIEHHOM 06beMe MpOoLLeaLE XXUAKOCTY.

MpuMeuaHune — HakonneHHoe 3HadeHve npoweawero obbeMa HauMHaeT U3MEHSATLCS Yepes
15 cekyHa nocne BkAoYeHus: npubopa. [JaHHoe BpeMsi HEO6X0ANMO A5 BbIXOAa
pacxofloMepa Ha CTaLMOHapHbI pabounit pexmMm.

Mpwm orcyTcTBMM pacxopa Ha vHAMKaTope 6yaeT Hynesoe 3HayeHue «000000,000», npu
3TOM:
— Ha YacTOTHOM BbIXOAE OTCYTCTBYIOT UMMY/IbChI;

— Ha TOKOBOM BbIXO/€ YCTaHaB/IMBAETCS CUrHan — 4 MA;
— 1o unpoBOMY UHTEpdENCY NepeaaeTcs HyIeBoe 3HaUYeHMe TEKYLLErO pacxoaa U
YBENIMYEHUE CUETUMKOB 06beMa / 6anaHca He NPoOUCXOaWT.
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B cnyuyae HeMCNpaBHOCTEN NOSIBATCS COOTBETCTBYHOLLEee coobLLeHVe 06 olumbke B BUaE
[BYX 3HaKOB crieunansHoro koaa (Mpunoxxenue ).

MpuMeyaHue — Npou3BoaUTENb M aBTOPU30BAHHbIE CEPBUCHBIE LEHTPbI OKa3bIBalOT YCyru
no HaCTpOVIKe pacxoaoMepa 1 BBoAE €ro B aKCnyatauuto.

7.2 3aBOACKME YCTAaHOBKU NapaMeTpoB

MporpaMMmpyeMble HaCTPOWKM XPaHATCS B SHEProHE3aBUCMMON NamsiTv 36 M COOTBETCTBYIOT
3aka3y. OCHOBHbIE M3 HUX TaKKe yKa3aHbl U B MacrnopTe:

— AMaMeTp ycnoBHoro npoxoga Ay (unv Dn) NpoTOYHOM YacTu CEHCOpa;

— UAEHTUDUKALMOHHBIN HOMep Bepcum BCTpoeHHoro MNO;

— KanubpoBoYHble KO3DULMEHTbI, MOSTyYEHHbIE MPU HACTPOMKE;

— CEepUiAHbI HOMEpP pacxoaoMepa, MecsL W roa U3roTOBEHUS.

Psn napaMeTpoB MMEIOT 3aBOACKME YCTAHOBKM, AOCTYIHbIE 1St UBMEHEHMS C IMLIEBOM
naHenu unu ancTaHuMoHHo ¢ MK n3 nporpammbl «P-Control».

[AononHutenbHble YCTAHOBKX MO YMOTYAHMIO:
— 3HaYeHMe BpeMeHN CrnaxxmBaHus (AemMndrpoBaHmKs) aHanoroBoro Buixogda — 0 cek;

— nHTepdeiic RS-485: ckopocTtb — 38400 6oa; npotokon Modbus RTU, dopmaTt obmeHa: 1
CTapTOBbIN 6UT + 8 pa3psiAoB AaHHbIX + 1 CTOMOBLIN 6UT, 6€3 KOHTPOS YETHOCTY;
CETEBOV agpec Mo YMoNYaHuio — 247;

— nHTepdeiic HART (onumst): ckopocTb — 1200 60oa; ceTeBol afipec Nno yMonYaHuio — 1;
— ANS Nepexoaa B MEHIO HAaCTPOVKM 3aBOACKOW Naposb Mo yMonYaHuio — 12,

Mocne BHECEHMSI OKOHYATESIbHbIX W3MEHEHWI, PEKOMEHAYETCS YCTaHOBUTb  HOBbIV
YHUKasbHbIA Maposib Ha BXOA4 B MEHI0 HAacTPOMKM MapaMeTpoB — 3TO Aenaetcsl BbiGOpoM
MYHKTOB MeHI0: «HacTpoiku | Koa aoctyna».

7.3 Pa6oumnii peXxuM 1 MEHI0 HaCTPONKH

Pexxum paboumnit (0OCHOBHOW 3KCIJTyaTaLMOHHbIN) YCTaHaBMBAETCS NPU BKITIOYEHUN
MUTaHWs1 1 06ECMEYMBAET CUUTBIBAHME U3MEPUTENBHOWN MHDOPMaLIMKM OB6CTY>KMBAOLLIMM
MepCOHasioM, a TakXKe NPOCMOTP MepPEYHst OCHOBHbIX MApaMeTPOB C JIMLIEBOI NMaHENW.

Pe)xMM HacTpoiikm (NporpaMMUMpoBaHs) UCMOSIb3YETCA NPpU NOAFOTOBKE K paboTe, a Takxe
nepea nyckoM pacxoAoMepa Ha MecTe 3KChlyaTaumu:

® KOpPEKTMPOBKa NpUBOPHOIo BpeMeHW U KaneHAapHbIX AaHHbIX;

® 33HECEHME Cy>KEBHOI MHOpMaLMK B NaMsATh: apec U CKoOpocTk B ceTu RS-485, aapec
B ceT HART, a Takxxe He BAMSIIOWMNX Ha METPOSIOrMIO APYrMX NapaMeTpoB;

e 06HyneHne MHGOpMaLMK B apxXmBax SHEProHE3aBUCMMOMN NaMsITy.

Bbl60p pPeXnma pa60TbI pacxoaoMepa OCyLEeCTBNAETCA KHOMKaMM Ha J'IVILI,eBOVI naHenu c
MOMOLLbI0 MeHI0. YTObbI nepef/'lTM 13 OCHOBHOIoO pexxmma paGOTbI B MEHIO HaCTpOﬁKVI,
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HeobX0AMMO yaepXKUBaTh B HAXAaTOM COCTOSIHUM KHOMKy <BBO/> He MeHee 3 ¢, Ao
MosIBNEHMS NEPBOV CTPOKM MeHI0 Ha XK-nHAMKaTope.

Ecnm 6bin yCTaHOB/IEH NapOsb AN OrpaHMUEHUs A0CTYNa, NOSIBATCSA 3arpoc ero BBOAA — B
CnyJyae oWwmnboYHOro BBOAA PACXOAOMEP BO3BPALLAETCS B pabounii pexum.

OcHoBHble pa3gaenbl MeHio: U3MepeHune, OTo6paxeHue, Bbix. curHanbl, UHTepdeiic,
Hactpoiiku, NMapameTtpbl, O npubope — oHM Noapo6HO onucaHo B MpunoxeHun E.

KHonku co cTtpenkamm <Beepx/BHW3> nepeknioyaloT pasgesbl, a nepexos K BblbpaHHOMyY
BbIMOJSIHAETCS HaXkaTneM KHonkn <BBO>.

7.4 ANCTaHLMOHHDI KOHTPOJIb NAapaMeTpoB

[ns AMCTAHUMOHHOMO KOHMUIYpUPOBaHUS U NOJSTyYEHUSI AaHHBIX U3MEPEHUI Yepes nopT
RS-485 Ha MK npeaHasHaveHa nporpamMma «P-Control». MO gocTynHo Ha caiite
N3roToBUTENA.

MporpaMMa No3BOJISIET BbIMNOJIHUTD!

— MOMCK NOAKOYEHHBIX YCTPOMCTB B CETH;

— CYMTbIBaHME MHDOPMaLMKN O PacXoaoMeEpE;

— CUMTbIBAHME TEKYLLErO 3HAYEHUS PE3Y/ILTATOB U3MEPEHWIA;

— U3MeHeHue paboumx NapaMeTpoB pacxoaoMepa;

— YTeHWe XypHana pesynbTaToB M3MEPEHUI, HAaCTPOViKa Nepuoaa BEAEHUS XypHana.

Tpe6oBaHMA K KOMNbIOTEPY:

— IBM-PC COBMECTUMbIN;

— onepaumoHHas cucrtema MS Windows 7/8/10 (32-bit nnm 64-bit);

— cBOBO/IHOE NMPOCTPAHCTBO Ha XXECTKOM JIMCKe, He MeHee — 30 M6 (ans camoi NporpamMmbl 1
XPaHEHMS1 apXV1BOB U3MEPEHUIA);

— Hanuuue noptoB USB u Ethernet;

— Hanuuue npeobpasosaTens UHTepdelicos RS-485/USB;

— K/1aBMaTypa M Mbillb.

MpuMevaHue — [ngd noakItoyeHust KOHTponmpyemoro npubopa k MK yepe3 nopt USB
nomoiaer nwoboi npeobpasoBatenb WHTepdeincoB (RS-485/USB) € COOTBETCTBYIOLLMM
ApariBepoM. [py 3TOM XenaTeNlbHO Hannuue rajbBaHWYEeCcKoM M30M[UUM MEXAY JMHUSMM
nHTepdeitcoB RS-485/USB.

3anyckK nporpamMmbl

Mporpamma «P-Control» He TpebyeT uHCTannsumm B cucteme. [ns pabotbl HeobxoamMmo
Hanuune Ha MK npeayctaHoBneHHo .NET Framework 4.8 wnu crapiue (npu OTCYyTCTBUM
JAHHOrO MPUIOKEHMS 3anpoC Ha €ro YCTaHOBKY MOSIBSETCS aBTOMaTWYECKM NpuW 3anycke
yctaHoswwuka MO «P-Control»).

Pa6ora c nporpaMmmMom

Mepen 3anyckoM nporpamMmbl «P-Control» pacxogomep A0/MKeH 6biTb MNOAKIOYEH K MOPTY
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MK uepes agantep nHTepdericoB RS-485/USB v BK/IOYEH B CETb.

Mpy paboTe c nNporpaMMmoii creayeT pyKoBOACTBOBATLCS MPWUAraeMbiM K HEN PyKOBOACTBOM
nonb3oBaTess.

7.5 NUpentndunkaumsa BCTpoeHHOro B pacxogomep MO u cpeacTea 3amThbl

MO pacxofoMepoB ABNSETCS BCTPOEHHLIM U YCTaHaBMBAETCS B SHEProHe3aBUCUMYIO (naLu-
MamMsiTb MUKPOKOHTPOJIIEPa MPU U3rOTOBSIEHUM U 0becreunBaeT 06paboTKy U3MepUTENbHOM
uHdopMaumn, oTobpaxkeHne Ha XK-gucnnee, o06MeH WHGoOpMauMeN C  BHELLIHWUMM
yCTpolicTBaMm no uncpoBbIM MHTEPdENCaM, a Takke eé npeobpasoBaHNe B HOPMUPOBAHHbIE
TOKOBbIM M YACTOTHO-UMIMYJIbCHBIN BbIXOAHbIE CUIHAMbI.

HavmeHoBaHWe pacxofoMmepa, MaeHTUdUKaUMOHHOE HauMeHOBaHWe U HoMep Bepcun ero MO
3anucbiBaloTcl B 3Ty  Qusw-namste BMecte ¢ MO npu  WM3roTOBAEHUM  MfaThI
MWKPOKOHTpOsNepa.

B cootBetctBuM c P50.2.077-2014, ypoBeHb 3aumtbl O OT HenpegHaMepeHHbIX |
npefHaMePEHHbIX U3MEHEHUI — «BbICOKMIN».

7.5.1 WpeHtTudukaums BcTpoeHHOro MO OCyLiecTBASETCS MO ero HaMMEHOBAHMIO U HOMepyY
Bepcun. MaeHTndmKaumoHHbIE AaHHble A0MKHbI MMETb 3HAa4YEHNs, yKasaHHble B Tabnuvue 7.1.

Tabnuua 7.1 — MoeHTUUKaUMOHHbIE AaHHbIe

MapameTpsl 3HayeHus
NaeHTndurkaumMoHHoe HauMeHoBaHue MO NMAGPro
Homep Bepcun (MAeHTUDUKALMOHHBIM HoMep) MO, He Huxe 4.23.0

lMpoBepuTb COOTBETCTBKE NapaMeTpoB MO pacxogoMepa MOXHO ABYMSI METOAAMM:

1) npu BKAOYEHUM NUTaHMSA Npubopa KOHTPONMPOBaTb oTobpaxkeHne Ha XKK-uHaukartope —
nHhopMaUMst 0 HaMMEHOBaHMM pacxoaoMepa U Bepcum MO KpaTKOBPEMEHHO MOSIBUTCS NpU
3arpyske (pucyHok 7.1);

JHP"NovatAGg Fro"
Bepcuwa NO 4,23.2

PucyHok 7.1 — Mpumep Bnaa XK-nHankatopa npu BrIKOYEHUM (0KOMo 5 ¢)

2) npu paboTaloleM pacxodoMepe C MOMOLLbIO KHOMOK Ha JIMLEBOM MaHenu, nyTeM BXoda B
cnyxxebHoe MeHIo, B pa3gene «[lMapametpsbl | O npubope»:

— BbibpaTb NyHKT «Bepcusi MO» (pucyHok 7.2a)

— Ha BTOPOWi CTPOKE 3KpaHa nepBble 6 No3uLMiA 0TOBpaXKaoT HOMep Bepcun (PUCYHOK 7.26);
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FBepCiA [0 T *Bopcwa MO 1
HaeHTHkE aTOoR 4 4,23.2
a) 6)

PucyHok 7.2 — MNpumep Buaa nHbopmauum «O npubope»:
a) CTpoKM Bblbopa MeHto; 6) BbibpaHHbIi noapasaen «Bepcus MO»

— BblbpaTb NyHKT «MpeHTudmkaTop» (pUCYHOK 7.2a) — Ha BTOPOM CTPOKE 3KpaHa
0T06pa3nTCS NAEHTUMUKALMOHHOE HaUMEHOBaHWe NporpamMmbl (PUCYHOK 7.3).

*HaeHTHEHE a TR
HiRGF o

PucyHok 7.3 — Bug nogpasaena «MaeHtudukatop»

MaeHTudmMKaumoHHble AaHHble MO He 3aBUCST OT criocoba MAEHTUhUKaUMM M AOCTaTOYHBI
ans vaextudmkaumm Mo.

7.5.2 Tnata MWKPOKOHTpOsNepa 3aliMlieHa OT HenpeaHaMepeHHbIX W MpeaHaMepeHHbIX
MEXaHWYeCKUX BO3AEWCTBUM SIMLEBOWN MaHeNbld C MAaCTMYHOM NNOMBOM, YCTaHOBNEHHOW B
MJOMOGMPOBOYHOM Yaluke C BWHTOM KpEenfeHus fWUEBOM NaHenn K Koprycy, fMbo
CaMOopa3pyLUAOLLENCS HAKNENKOW C CUMBOJIMKOW W3rOTOBUTENS, YCTAHOBJIEHHOM MOBEpPX
BUHTa KpenieHus fIMUEeBOW MaHenu K Koprycy. 3aluTa peanu3oBaHa B COOTBETCTBUM C
onucaHnem Tuna CW.

NaHenu pacxopgoMepa, Tak Kak Npu 3TOM TepsieTCs rapaHTUsl M3rotoBuTens

BHUMAHME!
He pexomeHayeTca HapywaTb 3alMTHYIO MJIOMGMPOBKY Ha NMUEBON |
Ha uspenue. i

Moandukaums, nepesarpyska, yOaNeHWe WU WHble NpeaHaMepeHHble u3MeHeHust MO
BO3MOXXHbI TOJIbKO Yepe3 NepenporpaMMMpoBaHe MUKPOKOHTPONEpa.

MpeanpuHATLI Mepbl MO 3aLiUTe MUKPOKOHTPOJIIEPa U Haxodsllerocs B Hem MO:

— OTCYTCTBYIOT AOCTYMHbIE MO/Ib30BATENIO Pa3beMbI, YEPES KOTOPbIE MOXHO MPOU3BECTU
nepenporpaMMPOBAHNE MUKPOKOHTPOIEPa;

— TO saBnsetca KoHduAeHUMANbHON  WMHGOpPMaUMEn NPeanpUATUS-U3TOTOBUTENSS  C
COOTBETCTBYIOLLIMM  Pa3rpaHUYeHMeM [OCTyna K HeMy COTPYAHWMKOB W3roTOBUTENS WU
MPUHLIMMIOM HEPACMpPOCTPaHEHS;

— jocTyn vy (KpoMe rpynnbl pa3paboTumKoB) K UCXOAHBIM TekcTaM MO He NpeaycMOTpeH;

— cyutbiBaHve MO 13 namaTtu «MPOWNTOro» MMKPOKOHTPONIEPA 3allUUEHO ChneunanbHbIM
«BUTOM 3aWnTBI» U He ABNseTcs TpuBMalibHbIM MpoLECCOM,
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— 3aMeHa MWKPOKOHTPOJI/Iepa Ha M/aTe pacxofoMepa HEBO3MOXHA BHE MpeanpusTUs-
W3rOTOBUTENS! M3-3a HANMUMA Y MUKPOKOHTPO/Iepa  COBCTBEHHOMO  YHMKANIbHOMO
UaeHTUdMKATOPa, K KOTOPOMY «MpuBssbiBaeTcs» MO 1 3aBOACKOM HOMep pacxodoMepa npw
MepBOM MPOrpaMMMpOBaHUM Ha 3aBOAe-WU3roToBMTENle, M 3aMeHa KOTOporo Aenaer
pacxogoMep HepaboToCNOCOGHbIM.

7.5.3 ViamepuTenbHas MHdboOpMauMs nocne nepBuYHON 06paboTKu  MUKPO-KOHTPOJIIEPOM
XPaHWUTC B 3HeproHesaBucumoii namsTu (FRAM), peanvsoBaHHOW B BuAe OTAENbHOM
MUKPOCXEMbI NaMSITH.

ApXVIB M3MepMTeﬂbHOl)'I VIHq)OpMaLWIVI N cneunanbHO BblAeNIEeHHas obnactb namsATU and
XpaHeHust MHGOpMaLUMK, 3anuCaHHOM YCTPOMCTBOM ApTYEK MOCNE MOBEPKU pPacxoaoMepa,
HaxoasTCs B ApYyroi 3HeproHesaBucumon namst (EEPROM), Takke peannsoBaHHON B BUAE
OTﬂ,eﬂbHOl)'I MUKPOCXEMbI NaMATH.

0Obe MUKpOCXeMbl MaMsTM W WHGOPMauMs, 3anuWcaHHasi B HWUX, 3alUMLIEHbl  OT
HenpeaHaMepPEHHbIX U NpeaHaMePEHHbIX MEXaHUYECKUX BO3AENCTBUM IMLIEBON MaHENbO, Kak
1 BCS MnaTa MUKPOKOHTPOJ/IEPa, Ha KOTOPOW OHWM CMOHTUPOBAHBI.

MO v usmMepuTenbHas MHGOPMaLWs NPV OTKIIIOUYEHUN MUTAHKS PacXooMepa COXPaHSIHOTCS.

7.5.4 B pacxomooMepe npedyCMOTPEHO BeAEHUE 3MIEKTPOHHOrO XKypHana cobbituid -
perucTpaums u 3anucb B 3HeproHesasucumyto namste (EEPROM) daktoB BHECEHMSI KaKMX-
NIN60 U3MEHEHWI B KaNMBPOBOYHBIE KOS(MMDULIMEHTbI U U3MEPUTENBHYIO MHOPMaLIMIO.

B pacxopomepe npegycMoTpeHa GyHKUMS MHDOPMMPOBaHUSI Nonb3oBatenst 06 olmnbkax.
PeanuzoBaHo xpaHeHue MHdopMauum 06 owmnbkax B EEPROM. ®yHkumMs copoca (06HYneHns)
XypHana owmnboK 3alumiieHa NaposeM 1 pasrpaHnyeHreM npas gocTtyna. Koabl ownbok npwu
paboTe pacxogoMepa nepeyncneHsl B MpunoxeHun /.

7.5.5 Mertponornyecku 3HauuMMble MapaMeTpbl U KO3(@UUMEHTbI  pacxoaoMepa,
3anucbiBatoTcsl B FRAM-NamMaTb MMKPOKOHTPOJI/IEPa Kak Npu n3rotosneHum (Hanpumep, Ay Ha
OCHOBaHWM KapTbl 3aKas3a), Tak U Mo pe3y/nbTaTaM MepBUYHOW MOBEpPKM (KanmMbpoBOYHbIE
koapurumenTbl K u L).

KanubpoBouHbI pexxnM (3annck B FRAM-namMsaTb MUKPOKOHTPO/NEpa) M obble U3MEHEHUS
KanmMbpoBOYHbLIX KO3(MUUNEHTOB pacxoaoMepa HeAOCTYMHbI M3 MOJb30BaTEIbCKOMO MEHIO.
HecaHKUMOHMPOBaHHbIE W CAaHKUMOHMPOBAHHLIE MOMbITKM  M3MEHUTb  METPOSIOrMYECKU
3Ha4YMMble NapamMeTpbl U KO3 @UUNEHTbI pacxoaoMepa B FRAM duKCMpyoTCS B 3N1EKTPOHHOM
XXYpHarne cobbITUNA.

KanmbpoBOUHbIA PEXMM 3aLUMLLIEH KOYOM LWM(GPOBaHMS M pasrpaHMYEHUEM MpaB AoCTyna.
[ocTtyn K METPONIOrMYecKM 3Ha4MMbIM NapamMeTpaM u kosdduumeHTaMm, xpaHawmumcs B FRAM
BO3MOXEH Yepe3 KoY WK(POBaHUS, TeHEPUPYEMbIA U3rOTOBUTENEM U YHWUKASIbHBIM ANS
Ka)xaoro pacxogomepa. [lepesanncb B FRAM-namsitb MUKPOKOHTpPO/iEpa MOXET ObITb
BbINO/IHEHA Ha NPeAnpUATUM-U3rOTOBUTENE.

MNepenaya koya BO3MOXHA akKKpeaUTOBaHHLIM Ha npasBo nosepku nvuam (MPLIM, MHCTUTYTbI
METPOJIOrN) U CEPBUCHBIM LIEHTPaM M3roTOBUTENS ANt PEMOHTA M NEPUOANYECKON MOBEPKMU.
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BHUMAHME!

|
|
|
i HecaHKUMOHMPOBaHHbIE NOMbITKU M3MEHUTb METPOJIOrMYECKU 3HAUMMble
i napametpbl 1 Ko03hUUMEHTbI  pacxoAaoMepa, 3adMKCMpoBaHHbie B
| 3NMIeKTPOHHOM )KypHane Cco6biTUI, MOryT pacLeHMBaTbCA KaK MONbITKU
i danbcudukaumm yyera.

1

1

8 dkcnnyaTtauusa pacxogoMmepa
8.1 O6wue cBepgeHus

8.1.1 B nacnopte pacxonomepa cnefyeT ykasaTb AaTy BBOAA B SKCNJlyaTaumio, HOMEp akTa u
[aTy ero yTBEpXXAEHUS PYKOBOACTBOM MpeanpuaTusi-noTpebutens. Takxe B nacnopre
PEKOMEHAYETCS AeNaTb OTMETKW, KaCaloLMECs 3KCMyaTalum: CoCTaB M3MepsieMon cpeabl,
MECTO YCTaHOBKM, AaHHbIE O NMOBEPKE N TEXHUYECKOM 06CNY)XMBAHUM, UMEBLUMX MECTO
HEUCNPAaBHOCTAX U UX NPUYNHAX.

8.1.2 BBefieHHbIN B 3KCMyaTaLMIO pacxogoMep paboTaeT HENpepPbLIBHO B aBTOMAaTUYECKOM
pexume.

8.1.3 lNpw BKJIIOYEHUN pacxoAoMep BbIMOJHSIET CaMOANArHOCTUKY CBOEro COCTosiHMS. Mpun
NCNpaBHOM COCTOSIHUM Ha BbIXOAaX YCTAHABMBAKOTCS 3HAYEHUSI CUFHANO0B, COOTBETCTBYIOLME
M3MepEHHOMY NapaMeTpy. B cnyyae obHapy>eHWs aBapuiiHoON owmnbku (Npy 3anycke unm B
npouecce paboTbl) hopMUpyeTCst AOMNOMHUTENbHAS MHGOPMaLMS B BUAE KOAOBbIX COO6LLEHUI
Ha XXK-nHavkaTope (COXpaHsIloTCS B SHEPrOHE3aBUCMMON NaMsiTh). Koabl oMok 1 ux
pacwundpoBka npuBeaeHHbIX B Mpunoxexun [.

8.1.4 CnepyeT yuuTbiBaTb, YTO MNPU OTKIIOMEHUMM MUTAHMSI pacxodoMepa M3MepeHue W
HakornieHre o6beMa MpoLLEALLEN Yepe3 CEHCOP XXMAKOCTU Npekpallaetcs. Mepuoa BPeMEHMH,
B TeYyeHMe KOTOporo Obifio OTK/IIOYEHO NWUTAHME, MOXHO OLEHWTb MO OTCYTCTBYHOLIMM B
apxuBe NepuvoavyeckuM 3anucsaM (CM. MEHI0 MPOrpaMMMpoBaHusl) WM cOpoCy 3HaAYeHMs
BPEMEHW BKJIOYEHMSI HA «HOJb>.

KJIMMaTUUYECKUX YCJIIOBMSIX, @ TaK)Ke NpU TeMnepaType u3aMepsieMoi cpefbl
HW)KE WK Bbillie 4OoNYyCTUMbIX NpeAesos.

79"\ BHUMAHME!
| 3anpelwaerTcs  3KCn/lyaTauusi  pacxogoMepa B HECOOTBETCTBYHOLMX |

8.2 TexHnueckoe obcny)xnBaHme U NoBepka

TexHnyeckoe 06CNyXMBaHME MPOBOAUTCH HE PeXe OAHOro Pasa B LLECTb MECALIEB M COCTOUT
B YAANIEHUM MbUIN M PA3M, @ TAKKE NPOMUIAKTUYECKMX OCMOTPOB, MPY KOTOPbIX MPOBEPSIIOT:
— LIEMIOCTHOCTb KOPMYCOB, OTCYTCTBME Ha HUX BMATUH U BUAUMBIX MEXaHUUYECKUX
NOBPEXAEHUN;

— HAEXHOCTb KPEMNJIEHNSI BUHTOBbIX COEAMHEHWI Y CAMOr0 U3AENUS B paboyeM MoJoXEHUH;
— OTCYTCTBME NPU3HAKOB MOTEPU NrEPMETUYHOCTM B JIMHWSIX NOABOAA AABJIEHMS;
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— OTCYTCTBME MOBPEXAEHUS UB0MISILMKU B COEAMHUTENBHBIX SNEKTPUYECKUX Kabensx;

— COCTOsIHME 3a3eMJieHus (3a3emMnstowmne 60Tbl A0MKHBI 6biTb 6€3 pXKaBUMHLI M 3aTAHYThI —
NP1 HEOBX0AMMOCTU OUUCTUTL U MOATSIHYTL);

— y6eanTbCs B UCMPABHOCTM 3MIEKTPUUECKMX KOHTAKTOB KIEMMHMKa (Npy HEO6X0AMMOCTM
MOATSIHYTb BUHTOBbIE COEANHEHMSI KIEMMHOW KOJIOAKW);

— y6eanTbCs B HAAEXKHOCTM YNIOTHEHUSI NMOABOAUMbIX Kabenei.

SAMNPELLAETCSH a3kcnnyaTtauus pacxogoMepa € BUANMMbIMUA MEXaHUYECKUMU
noBpexaeHUAMM.

MNepuoanyeckas nosepka pacxogoMepa NpoBOAUTCS B COOTBETCTBUM C JOKYMEHTOM
M 208-055-2023. NHTepBan mMexay nosepkamun — 5 ner.

8.3 MeToab! ycTpaHeHus npobiem

8.3.1 lMpw akcnnyaTaummn pacxoaoMepa MOryT BO3HUKHYTb cboun B paboTe, Tpebytome
peakunm obcnyxumeatollero nepcoHana. CnpaBoyHasi MHPOpMaLMsi 0 BO3MOXHbIX Npobremax
n cnocobax Mx ycTpaHeHus npueeseHa B Tabnvue 8.1.

Tabnuua 8.1 — CNncoK BO3MOXHbLIX HEMCMPABHOCTEN U Crocobbl YCTpaHEHWs!

CocTosiHMe, BHellHee
NPOSIBNIEHNE U MPU3HaKK
1. Mpn BKIOYEHUN MUTaHUA | [TpOBEPUTE  HanuuMe NUTAKOWEro  HanpsbkeHus  Ha
OTCYTCTBYET CBEYEHNE KfeMMax M, Npu ero OTCyTCTBMM, obecneunTb nopadvy
nHagMkaTopa nuTaHus
2. He vypaetca yctaHoBuTb | lNpoBepuTb  NPaBWIbHOCTbL  YCTAHOB/IEHHOMO  ajpeca
CBSI3b C pPacxoAoMepoM MO | pacxofomepa B MH(OPMALMOHHOMN CETH
nHTepdeiicy RS-485 MpoBEpPUTb COOTBETCTBME YCTAHOBJIEHHOW ANt paboThbl
CKOPOCTU CBSI3U
MpoBeputb ucnpaBHOCTb 06opyaoBaHus cesisn € K
(npeobpasoBaTens uHtepderica)

MeToabl ycTpaHeHus

3. BbixoaHoW TOK 6onblue TOKOBbIM BbIXOZI PacxofioMepa MOBPEXAEH, Heobxoavm
20 MA vnm MeHble 4 MA PEMOHT Y U3roTtoBuTens

4. W3MepeHusi HecTabusbHbl, | MpoBEpUTb repMETUUHOCTb JIMHUM U3MEPSIEMON cpeabl U
MOrpeLHOCTb 3MepeHns YUCTOTY CeHcopa

npeBblWaeT AONYCTUMYIO MoarotoBUTb  KOMMNMIEKT  AOKYMEHTauMm Ha  MecTo

YCTaHOBKM,  BbICNaTb  M3rOTOBUTENIO  BMECTe  C
doTo/BMaeo ceuaeTenscTeamu. Mocne nonyveHns oTBeTa
M3roToBUTENSt O TOTOBHOCTU MPUHATL NpUGOP — BbICNATbL
€ro A/l PEMOHTa

8.3.2 pn HeucnpaBHOCTSAX, HE yKas3aHHbIX B Tabnuue 8.1, HeobxoauMmo 06paTUTbCS Ha
npeanpusTUe-U3roTOBUTENb /11 KOHCY/IbTaLMWM U NOMYyYEHUs A0TONTHUTENBHON MHGBOpMaLWM.

8.3.3 MMepen HampaBneHWEM B PEMOHT pacxofoMepa 3KCMyaTUpYHOLLel opraHu3aumeit
JO/mKeH ObITb COCTaBMEH aKT, B KOTOPOM YKasblBaeTCs fata M  06CTosTeNnbCcTBa
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BO3HMKHOBEHUS OTKa3a. KOMMOHEHTbI U34eNMsT AOMMKHBI 6bITb OUMLLEHBI OT OCTaTKOB paboyeit
cpeabl U APYrvX 3arpsisHEHMI Ha BHYTPEHHUX U BHELIHWX NOBEPXHOCTSIX.

8.3.4 PeMOHT pacxoaoMepa MOXET Npon3BoAnTb 3aBOA-U3roToBUTENb WKW YNOJTHOMOYEHHAA
Ha 3TO opraHu3auus.

MpuMmeyaHue — Npn HEBO3MOXXHOCTM BOCCTaHOB/IEHWUA pacxodoMepa WU3roTOBUTENb MOXET
Npon3BeCTn 3aMeHy BCEro nsagenus, nmbo ero KOMIMOHEHTOB, Ha aHa/I0rn4yHbIE.

8.3.5 He npuHMMaloTCs peknaMauMM Ha pacxofoMep C  MOBPEXAEHHbIMK  MoMGaMm
NpeanpusiTUs-u3rotoBuTens W ¢ Aedekrtamu, BbI3BaHHbIMM  HapyLUEHWEM  NpaBuIl
3KCNJlyaTaumm, TPaHCMOPTUPOBAHUS U XPaHEHMSI.

M3roToBUTENb TakXKe OCTaBASET 33 cO6OM NpaBoO OTKas3aTb B PEMOHTE MPU HANUMK SBHbIX
NPU3HAKOB HEKBANN(ULIMPOBAHHOMO BMELLATENLCTBA B KOHCTPYKLMIO.

9 KoMn1eKTHOCTb

B 3aBMCMMOCTW OT YCOBWIA 3aKas3a, pacxofoMep MOXET MMETb pasHblii COCTaB KOMMEKTa
nocrasku (Tabnuua 9.1).

Tabnuua 9.1 — KoMnnekT nocraBku

HavmeHoBaHue Konunyectso
Pacxogomep anexkTpoMarHutHbili NovaMAG Pro L.
CoeauHUTeNbHbIN Kabenb ceHcopa ¢ 3b (TOMbKO MpY pa3aenbHOM
WM KOMBMHMPOBAHHOM MCMOJSTHEHWM, MO 3anpPOCy 3aKasaHHOM 1 wr.
OJTHBI)
Macnopt. 38978553.407111.010 NC 1 3k3.

PykoBogctBo nmo  akcnnyataummn.  38978553.407111.010 P3
P3(HacTosilmIA AOKYMEHT)

*

Metoamka nosepku. MM 208-055-2023 *

MOHTaXHbIV KOMMIEKT (OnpeaensieTcs JOroBopoM Ha NocTaBky) no 3akasy

* [loCTynHO Ha caliTe U3roToBUTENS B NIEKTPOHHOM BUIE.

B MOHTa)HbIM KOMMIEKT MOMYT BXOAMTb MO 3aKasy:
1) KOoMNNeKT OTBETHLIX (hNAHLEB C KPENEXOM M NPOKIaAKaMu;
2) 3a3emnsaowme anckun (Konbua) Ans COOTBETCTBYOWMX 1aHLEB;
3) KOHUEHTPUYECKME Nepexoabl;
4) TepMmouexnbl ans oborpesa 3N1eKTPOHHOro 6/10Ka.

10 MapxkupoBka, I/ioM6MpoBaHMe U yNaKoBKa

10.1 MapkupoBka u34enust BbIMOSHEHA B BUAE STUKETKM Ha KOprycax W COAEPXUT
cnegyiolyto nHgopmMaumio (pucyHok 10.1):

— HanMeHOBaHME NpeanpUATUA-n3roTtoBUTENA UM TOProBas MapkKa,

Bepcua 02-2024 | © 2024 PIEZUS



Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro

PYKOBOACTBO MO 3KCMAYATALIMM

— 6ap-koa (QR-kon);

— yC/noBHOE 0603Ha4eHne NCNONMHEHNS n3aenus (KO,U. 3aKa3a);
— HOMUHANbHOE HanpsXeHWe NUTaHud, ero Tmn u I'IOTpE6J'IﬂEMaFI MOLLHOCTb;

— 3aBO/ICKON CcepuiiHbIiN HoMep (S/N:), Mecsl U roa U3roToBNEHUS;

— CTeneHb 3aluTbl OT BO3AeNCTBUS BOAbl M Nbinn no FOCT 14254 (kop IP);
— AvanasoH pabouunx TemnepaTtyp ANsa usgenwvs;

— 3HaK YTBEPXXAEHUS TWMa CPEACTBA U3MEPEHUIA;
— 3HaK obpaLLeHns NPOoAYKLUMM Ha PbIHKE rocyAapcTB TaMOXEHHOro Coo3a;

— Haanucb «CaenaHo B PO»,

SIN: 12345678 uar. 04/2023 IP65
PIE 4 UsS 3neKTPOMarHUTHbIN pacxogomep
NovaMAG Pro XS-F-DN1000-PN16-PTFE-A1-H-0-
S-M1200-GRDEXTG

E:E @ [H[ ONeKTPOHHbII 6ok
§,’§% 220B/50Ty /10 B'A/HART
Ez'8: CpenaHo B PO Toxp -20...#50 °C

6

DIE=1 I S/N: 12345678 uar. 04/2023 |P67
PIE US OneKTpPOMarHMTHbIN pacxogomep
NovaMAG Pro XS-F-DN1000-PN16-PTFE-A1-H-
0-S-M1200-GRDEXTG <::m
®E CeHcop

%{g@ @ EH[ Oy 1000 MM; P 1,6 MMa

Toxp 40...+80 °C; Touax 40...#125 °C

PucyHok 10.1 — MNpuMepbl MAEHTUMUKALMOHHbBIX STUKETOK Ha Koprycax Anst pa3genbHoro
UCMOJTHEHWSI KOMIMOHEHTOB PAacXOAOMepa: a) Ha 3NMEKTPOHHBIN 6510K; 6) Ha ceHcop

[ononHUTENbHO ANt B3PbiBO3ALUMLLEHHOrO UCMOJSTHEHMS YKa3biBAETCS:
— 3HaK B3PbIBO3ALLUTLI M OpraH cepTudmkaumm Ex-ncnonHeHus;
— TeMnepaTypa OKpy>KaloLLei cpeabl NMpy 3KCryaTaumm;

— Ex-MapkupoBka B3pblBO3aWMTbI cornacHo Tabnuue 10.1.

Tabnuua 10.1 — MapkunpoBKa ypOBHSI B3pbIBO3aLLWTbl ANs Anana3oHa TeMnepaTtyp

TeMnepaTypHbIN AvianasoH
nsMepsieMon cpeabl, °C

MapkunpoBka
ceHcopa

MapkumpoBka
3/1EKTPOHHOIO 6510Ka

o1 -60 oo +125

1Ex db ia IIC T4 Gb X

1Ex db [ia] IIC T6 Gb X

oT1 -60 ao +90

1Ex db ia IIC T5 Gb X

1Ex db [ia] IIC T6 Gb X

o1 -60 oo +75

1Ex db ia IIC T6 Gb X

1Ex db [ia] IIC T6 Gb X

10.2 Ha ceHcope rmnokasaHa CTpenka HamnpaBfeHusi MOTOKa Npy KanubpoBke. [BiKeHune
cpedbl BHYTpPWM Tpybbl B 3TOM HanpaBieHUUM MNPUBOAUT K YBEMYEHMIO CYeTyYMka 06bema,
NPOTEKLLErO B MOSIOXKMUTENBbHOM HanpaBieHUn.

Ha KOpnyCe CeHCOpa pacXoAoMepa, psAaoM C OTBEPCTUAMU ONA KpensieHua 3a3eMNAoLEro
npoBoAa, MMEETCA 3HAK 3a3EMNIEHUS.
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Mecto naomdupoekst

Mecto
TUIOMOHPOBKH

KomnakTHoe ncrnonHeHue PazpenbHoe ucnosnHeHve

PucyHok 10.2 — MecTa nioMbMpoBKM KOHCTPYKLIMK CEHcopa

MecTa nnombuposku
NUUEBbLIX NaHenen

PIEZUS
MoveM oI
‘n n D ;i::' \ NovawMAG Pro n D D
G e WSy

PucyHok 10.3 — MecTa nnoMBMpoBKN NNLIEBOW NAHENN 3NEKTPOHHOMO 6/10Ka

10.3 MnombupoBaHMe BLIMOMHSETCA B MeCTax, Moka3aHHbiX Ha pucyHkax 10.2 n 10.3, ans
NOATBEPXKAEHNSI MEPBUYHOW WM MEPUOAMYECKOM TMOBEPOK, a TalKe WCKIYEHMS
HECaHKUMOHMPOBAHHOrO BMELLATENbCTBA B HACTPOWkU. OCYLUECTBSIETC  YCTaHOBKOW
MacTM4HoM nnombbl MoBepuTtens unu nnoMésl OTK Ha KOPMNYCHbIE BUHTBI KOHCTPYKLIMK, UK
HaBECHOW M/IOMBbI Ha KOHTPOBOYHYIO MPOBOJIOKY 60/1TOB, Kpenswwmx b K ceHcopy.

10.4 YnakoBka pacxoJoMepa OCYLLECTBMSETCA B CreuuanbHylo Tapy W3roToBUTENS,
BbIMNOJIHEHHYIO C yyeToM TpebosaHuin TOCT 23170. Mpu 3TOM JOMycKaeTcs YnakoBka
MOHTaXXHbIX YacTel pacxofoMepa B OTAENbHbIN ALK,
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11 TpaHcnopTupoBaHue U XpaHeHue

11.1 MNpm MCcnoNb30BaHUM LITATHOW Tapbl U3rOTOBUTENS PaCXOAOMEP MOXET MepeBO3UTLCS B
3aKpbITOM TpaHcrnopTe noboro Tuna u Ha noboe paccrosHue. MNepeBo3ka MOXeT
OCYLLECTBNATLCA NPU TEMNepaType oKpyxatoLlero so3ayxa ot -60 go +70 °C, ¢
cobntoaeHeM Mep 3alumThl OT YAapOB UM BUBpaLIWA.

11.2 PacxopoMepbl B TPAHCMOPTHOM Tape BblAEPXXMBAIOT BO3AENCTBME BUGpaLIMK ANns rpynnbi
F3 no FOCT P 52931.

11.3 3arnywukv Ha dnaHuax ceHcopa pacxoAoMepa 3alUMLLAIOT BHYTPEHHIOK MOBEPXHOCTb
(yTepoBKM 1 NpefoTBpaLLAlOT ee AedopMaLmnio, — UX CneayeT YAansTb TOSbKO
HeMNoCpeACTBEHHO nepes MOHTaXOM B Tpy6onpoBoa, (Mpy AEMOHTaXe CeHCopa 3aryLuKu
[OJDKHbI 6bITb YCTAHOBMEHDI).

] 1
E@BHMMAHME!
| 3anpeLieHo NoAHMMATL M NEPEHOCUTb PacxofioMep yAepKuBas 3a Kopnyc |
! 96 (B KOMMAKTHOM WCMOJIHEHMW) WM KIEMMHOW KOpo6ku (B pa3AesibHOM |
| ucnonHennn). Henb3s nepeHOCUTb CEHCOp NMpW MoMmowm sioma (nasnku), !
i NpoAeToro BHYTPb, — 3TO MOXET NnoBpeanTb (hyTEPOBKY M anekTpoabl. Ans !
i 6onbluMx AMaMeTpoB  CneAyeT  MCNO/Ib30BaTb TOJIBKO  NOABbEMHbIE |
i MEXaHM3Mbl U Tanu, 3aKpensisieMble 3a WTaTHble KPOHLITENHbI Ha laHuax |
] pacxoaomepa. He npuMeHsiiTe pyuHble U caMoxoAHble WwTabenepbl. ]
11.4 PacxogoMepbl A0/MKHbLI XPaHUTBLCS B TPaHCMOPTHOW Tape (C YCTaHOB/IEHHBLIMM
3arnywkammn). CnegyeT BblIbupaTh BEHTUIMPYEMbIE MOMELLEHUS], FAE UCK/IIOYEHO 06pa3oBaHme
KOHAEHcaTa Ha NoBepxHOCTU. Bo3ayx noMelleHns He JOMKEH coaepXaTb Mbln, NapoB
KWUCIIOT M LEsIoYel, a TakoKe rasoB, Bbi3biBAlOLLMX KOPPO3MI0. TeMnepaTypa npu XpaHeHnn ot
-60 no +70 °C.

12 NapaHTum nsroroBuTtens

FapaHTUiiHbIE 063aTENBCTBA M3rOTOBUTENSI AEUCTBUTENbHBI B TeYeHne 18 MecsLeB C
MOMEHTA MOHTAaXa W3AENNsI, KOTOPbIA UKCUMPYETCS B MACMopTe, HO He 6onee 24 MecsLEeB C
[aTbl NpoAaXu.

B cnyyae Bbixoa U3Aenus U3 CTPOSl B TEYEHWE rapaHTMIAHOIO CpoKa Mpy YCoBuK
cobnoaeHns NoTpebuTeneM NpaBun TPaHCMOPTUPOBKM, XPaHEHWS, MOHTaXXa U SKCMTyaTaLuu,
NpeanpuATUE-U3roTOBUTESb 0653YETCA OCYILIECTBUTL €0 PEMOHT MK 3aMeHy. ns
PEMOHTa/3aMeHbl 06paLllaThCs No aApecy, yKasaHHOMY B MacropTe M3aenus.

lapaHTVS NPeKpaLLaeTcs B Clydasnx:

— BO3HMKHOBEHUA MEXAHUYECKNX I'IOBpe)K,El,eHVIl';I Ha O60pynOBaHVIVI;
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— NpoBeaeHna NpeaMOHTaXHbIX, MOHTaXHbIX, PEMOHTHbIX U 3KCN/1yaTallMOHHbIX pa60T
HeKBa}'IM(bMLI,MpOBaHHbIM nepcoHanoMm,;

— HenpaBuW/bHON YCTaHOBKM 060pyoBaHus;
— WCMOJIb30BaHMS pacxooMepa He Mo HasHauyeH o, HanpuMep ANs A03MPOBaHUs;

— HecobntoaeHus TpeboBaHMii pyKOBOACTBA MO 3KCM/yaTauuu.

BHUMAHME! !
@VBFOTOBMTEHI: Heé HeceT OTBETCTBEHHOCTMU 3a HenpaBManblﬁ Bbl60p Ay, i
OJINHbI npucoeanHUTENIbHOIo kabens CeHCopa, KOHCTPYKTUBHOINO i
ncnoJsiHeHma pacxoaomepa u/vnnn HecooTBETCTBUE MaTepuana CbYTepOBKVI n i
1

1

13 Pecypc 1 cpokK cny6bl
PexvM paboTbl — HEMPEepPbIBHBbIN.
CpepnHsist HapaboTka Ha oTka3 — 150000 u.

CpepfHuii cpok cnyx6bl — 15 neT (AaHHbIN NokasaTeslb HAAEXHOCTM YCTAHOBMEH ANns
HOpPMasibHbIX YC/IOBUI paboThl: HearpeccuBHas cpeaa, Temnepatypa +(20 £5) °C, Bubpauus
N TpSICKa OTCYTCTBYIOT).

14 CeepgeHua 06 ytunusauum

W3penue akonorniecku 6€30MacHo U He COAEPXKUT AA0BUTBLIX BELLECTB U XMMUUYECKMX
MaTepuasnoB, He NPEACTaB/ISET ONACHOCTU ANS 300POBbs YE/IOBEKA M OKPY>KaloLLEeN
NpUpoAHON cpeabl.

Mo UCTEeYEHWM YCTAHOBNEHHOIO CPOKa CTYX6bl pacxoaoMepa, NopsaoK ero yTuamMsaumm
onpeaensieT opraHu3aLus, aKCNIyaTupyiowwas usgenue.
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NMPUNOXXEHUE A PekoMeHaauum no BbiI6opy MaTepmuanos

Bbi6op noaxoaswero Mmatepuana ans ¢pyrepoBky NpoTOUHOMN
YaCTU CeHCopa U U3MEPUTENbHbIX 3/IEKTPOAOB

d)! TEPOBKa AaT4YUuKa, B 3aBUCMMOCTU OT NapaMeETPOB M3MepﬂeMOﬁ XXNOKOCTH,
Nnpon3BoanTCA U3 MaTepnasioB:

o TexHuueckas TBepAas pe3nHa — UCMOosb3YeTCs NS CpeaHearpeCccUBHbIX XUAKOCTEN C
paboyeii TeMnepatypoii Ao +80 °C. MpuUMeHsieTCca Ans NMTLEBOW MM TEMMOW BOAbl Ha
MPOU3BOACTBEHHbIE M XO3AUCTBEHHBIE HYXAbI U T.M. Ecnn paboyas TemnepaTypa naMepsieMol
XMOKOCTN MOXET npesbiwath +100 °C, TO HY)XXHO MCMONb30BaTh DYTEPOBKY M3 hTOponIacTa.
e ®Ttoponnacrt (PTFE) — ucrnonb3yeTcs Ans arpeccuBHbIX XUAKOCTeW ¢ paboyelt
TemnepaTypol B avanasoHe ot —40 ao +150 °C. Hanbonee yHuBepcanbHas yTepoBka u
LUIMPOKO NPUMEHSIETCS B XMMUUYECKOMN U MULLEBOW MPOMBILLISIEHHOCTU.

e TecpnoH PFA — yCTOYMB K KMCNOTaM (CONSIHOM, CEPHOM, a30THOW), a TaKXXe NoYTu Ko
BCEM XMMWYECKMM BELLECTBAM W PacTBOPUTESSIM C pabouyeil TeMnepaTypol B AnanasoHe oT —
40 po +180 °C. OB6bIYHO MCMONB3YeTCs B KPUTUHECKMX MMM BbICOKOKOPPO3UOHHBIX MpoLeccax
XMMUYECKON U MULLEBOW NMPOMBILLIEHHOCTW.

o dtopatunennponuneH FEP (F46) — ycToumB K KAC/IOTaM (CONSIHOM, CEPHOW, a30THOM),
a TaloKe MOYTU KO BCEM XMMUYECKMM BELLECTBAM M pacTBOPUTENSM C paboyeli TeMnepaTypoi
B AvanasoHe oT —40 10 +120 °C. Ucrnonb3yeTcs B XMMUYECKOW W MULLEBOM
MPOMBbILLSIEHHOCTU.

o Nonudennncynocpug (PPS) — BbICOKasi CTOMKOCTb NPaKTUYECKN KO BCEM
PaCTBOPUTESISIM, MHOMMM KUC/IOTaM U LesiodaM, 0b6afaeT UCKITIUNUTENbHOM
TEPMOCTOMKOCTbIO U paboynM ananasoHoM oT —20 o +220 °C.

o MonnypertaH (PU) — 061a1aeT BbICOKON MEXAHUYECKOW MPOYHOCTBIO U
N3HOCOCTOMKOCTbIO, YCTOMYMB K paCTBOPaM COJEN, LENoYeid, Macen U MHOTMM
pacTBOpUTENSIM (MOBPEXAAETCS a30THOW M X/IOPCOAEPXKALLMMM KUCTIOTaMu, pacTBOPSIETCS
ALIETOHOM). [pMMEHEHWE OrpaHMYEeHo A0MNYCTUMONM paboyelt TeMnepaTypol B AVanasoHe oT —
60 1o +80 °C,

AnekTpoabl AaTUMKA, B 3aBUCMMOCTM OT NApaMeTPOB U3MEPSIEMON XMAKOCTY, BbIGUpatoTCs
3 MaTepuasnos:

o Hepxaserowan cranb 03X17H14M3 (vnun aHanor AISI 316) — nucnonb3yercs ans
BCEX MPUBbIYHbIX XXMAKOCTEN HA OCHOBE BOAbl U APYrMX CPEA MPU HU3KMX KOHLEHTpaLMsIX
KUCIOT U LLENOYEN: : MOJIOYHBIM NPOAYKTaM, MUHEPaNM30BaHHOM, MOPCKOW M CTOYHOM U
BOZeE.

o Xactennoii (Hukenesbiii cnniaB XH65MB) — y10BNETBOPSET NOBbILLEHHLIM Tpebo-
BaHMSIM 60/IbLUIMHCTBA NPOMBILLIEHHBIX CUCTEM MO CTOMKOCTU K KUC/TIOTHOW U LLIENTIOYHOM
cpege.

e TUTaH — KOPPO3MOHHOCTOEK K BOMBLLMHCTBY Cpea, MPUMEHSIETCS ANt HEKOTOPbIX KUCTIOT,
LLIESTOYEN M XKMIKMUX CENbCKOX03SMCTBEHHBIX OTXOA0B.

e MnaTrHa — XMMNYECKM OYEHb YCTOMYMBA M NPUMEHSIETCS A1 CUTbHOAr PECCHUBHBIX
XKMAKOCTEN, HaNpUMep, KOHLEHTPUPOBAHHbIX KUC/IOT U LLEOYEN.
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e Kap6ua Bonbgpama — 0ueHb M3HOCOYCTOMUMB K abpasvBHLIM CPeaM, Bbi3biBaloLLIMM
M3HOC M BbiKpaLIVBaHWE MOBEPXHOCTEN. YCTOMUMB K KUCMIOTaM Mpy HOPMaribHOM
TemnepaType.

MpuMeyaHume — [Ina NoyyeHnst pekoMeHaaLMin OTHOCUTENbHO Noabopa MaTepuana ass
(byTEpoBKM 1 2MEKTPOOB, B 3aBUCMMOCTU OT KOHKPETHBIX YCIOBUMN UX MPUMEHEHMS, MOXXHO
06paTUTLCS K U3rOTOBUTENIO pacxoaoMepa.
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MPWIOXXEHME b MabapuTtHble n YCTaHOBO4YHbIE pa3Mepbl

B.1 KoHcTpykuusi pacxoaoMepa B 06LenpOoMbILIEHHOM UCMOJTHEHUU

O

A | A
PucyHok B.1 — Pa3mepsbl 6e3 ¢naHueB PucyHok b.2 — NabapuTHble pa3mepsbl
[donyck Ha Pasmep C,
Oy, MM FEEIE paslzllep A, MMp Macca, kr PucyHok
MM
MM (He 6onee)*

10 62 +0/-3 330 4,3 b.1
15 200 +0/-3 355 7,0 b.2
20 200 +0/-3 365 7,0 b.2
25 200 +0/-3 370 7,0 b.2
32 200 +0/-3 385 9,5 b.2
40 200 +0/-3 395 10,5 b.2
50 200 +0/-3 405 11,5 b.2
65 200 +0/-3 425 13,5 b.2
80 200 +0/-3 445 15,5 b.2
100 250 +0/-3 465 19,5 6.2, 6.3
125 250 +0/-3 495 24,5 6.2, 6.3
150 300 +0/-3 530 31,5 6.2, 6.3
200 350 +0/-3 580 38,5 6.2, 6.3
250 450 +0/-5 665 46,0 6.2, 6.3
300 500 +0/-5 720 58,5 6.2, 6.3
350 550 +0/-5 770 68,5 6.2, 6.3
400 600 +0/-5 825 97,5 6.2, 6.3
450 600 +0/-5 880 1115 6.2, b.3
500 600 +0/-5 935 125,5 6.2, b.3
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MpoponxeHne npunoxkexHms b

MpoaomkeHne Tabnmupbl

[Jonyck Ha Pasmep C,
Oy, MM PRI, pa3mep A, MM Macca, kr PucyHok
MM
MM (He 6onee)*
600 600 +0/-5 1055 161,5 b.2, 6.3
700 600 +0/-5 1175 233,5 b.2, 6.3
800 800 +0/-5 1285 328,5 b.2, 6.3
900 900 +0/-5 1375 423,5 b.2, 6.3
1000 1000 +0/-5 1475 513,5 b.2, 6.3

* Pasmepbl AN CnpaBok

PucyHok B.3 — Bna KOHCTpYKUMKM CEHCOpa C YCTaHOBIEHHbIM Db

OTBeTHble (hraHuUbl A1 MOHTaXKa pacxoaoMepa usrotaenmeatoTcst cornacHo FOCT 33259-
2015, EN 1092-1 nnn ASME B16.5-2017. CtaHaapT, Matepvan v paboyee aaeneHve
YKa3bIBaOTCS Npu 3aKase.

Kopnyc anekTpoHHOro 6510ka A/t KOMNAKTHOM KOHCTPYKLIMM pacxooMepa MOXKET MMETb ABa
BapuaHTa UCMOJIHEHUS], NMOKa3aHHbIe Ha pUCyHKe b.4.

a)

6)

PucyHok B.4 — Bug BapyaHTOB KOMMaKTHOMN KOHCTPYKLMKM antoMUHUEBOrO kopnyca 3b:

a) BapuaHT 1; 6) BapuaHT 2
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MpoponxeHne npunoxkexHms b

B.2 HeB3pbiBO3alMLLEHHbIE PacXOAOMEpPbI B pa3Ae/ibHOM UCMOJIHEHMU CEHCOopa U
3N1EeKTPOHHOr0 610Ka

DNeKTPOMarHUTHbI CEHCOP C KJIEMMHOW KOPO6KO#

KabenbHbiit BBOA KNEMMHOW KOpOGku

\4 I DyTepoeka

|
— — ___T___
\
I
A

PucyHok B.5 — KOHCTpyKums hriaHLLEBOMO UCTIONTHEHWSI CEHCOPA C MOHTAXXHOM KOPOBKOi

[onyck Ha Pasmep B,
Ly, MM s 2, pa3mep A, MM Macca, kr PucyHok
MM
MM (He 6onee)*
15 200 +0/-3 210 3,7 b.5
20 200 +0/-3 220 3,7 b.5
25 200 +0/-3 225 3,7 b.5
32 200 +0/-3 240 6,2 b.5
40 200 +0/-3 250 7,2 b.5
50 200 +0/-3 260 8,2 b.5
65 200 +0/-3 280 10,2 b.5
80 200 +0/-3 300 12,2 b.5
100 250 +0/-3 320 16,2 b.5
125 250 +0/-3 350 21,2 b.5
150 300 +0/-3 385 28,2 b.5
200 350 +0/-3 435 35,2 b.5
250 450 +0/-5 520 42,7 b.5
300 500 +0/-5 575 55,2 b.5
350 550 +0/-5 625 65,2 b.5
400 600 +0/-5 680 94,2 b.5
500 600 +0/-5 790 123,0 b.5
600 600 +0/-5 910 159,0 b.5
700 600 +0/-5 1030 231,0 b.5
800 800 +0/-5 1140 326,0 b.5
900 900 +0/-5 1230 421,0 b.5
1000 1000 +0/-5 1330 511,0 b.5

* Pa3Mepbl Ans CnpaBoK

© 2024 PIEZUS | Bepcuma 02-2024




Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro

PYKOBOACTBO MO 3KCMAYATALMM

MpoponxeHne npunoxkexHms b

KabenbHbii BBOA

il

KNeMMHOW KOpobku

~{ ]

|
Ay

a)

KabenbHbiii BBOA
KNEeMMHOM KOpobku

I
Ay

6)

PucyHok B.6 — KoHCTpyKkLus ceHcopa 6e3 diaHLEB C MOHTaXKHON KOPOHKOM

Ovametp Ay Pa3mep L, Pasmep 5, Macca, Kr
MM AONMbI MM MM (He bonee)** PrcyHok
(He 6onee)* | (He bonee)*

5 - 160 205 1,9 b.6a
6 1/4 160 205 1,9 b.6a
8 1/4 160 205 1,9 b.6a
10 3/8 100 185 1,96 b.66
15 1/2 100 210 2,0 b.66
20 3/4 100 220 2,1 b.66
25 1 100 225 2,2 b.66
32 11/4 100 240 2,3 b.66
40 1172 100 250 2,5 b.66
50 2 100 260 2,8 b.66
65 2 Va 100 280 3,2 b.66
80 3 100 300 3,5 b.66
100 4 100 320 4,0 b.66
125 5 130 350 6,0 b.66
150 6 130 385 8,0 b.66
200 8 220 435 12 b.66

* Pa3mepbl 451 CNpaBok.
** 3aBucuT OT MaTepuana dbyTepoBKw.

3b ans pasaenbHOro UCNOJIHEHUSA pacxogoMepa

Kopnyc 3akpennsietcst Ha cteHe unu Ha DIN-peiike (35 MM) B MecTe, obecneuvBatoLeM
YAOGHbIN AOCTYN ANs YTeHWs nokasaHuii XKK-uHankaTopa v KOHbUrypupoBaHust paboTbl ¢

NULEBOV NaHenu, pucyHok b.7.
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MpoponxeHne npunoxkexHms b

Ul vow A
—gwg aSoe

Aa—

* CnpaBo4Hble pa3Mepsbl

103*

—  ———
X1 OUT  INPUT  SENSOR

0000

I U

M12,d=2..5 /M16, d=4,.8

190

161*

190*

166"

PycyHok B.7 — BHeLUHWiA BUA 1 rabapuTHbIe pa3Mepbl 3NIEKTPOHHOMO 6/10Ka (KabenbHble
BBOAbI, NPY HEOBXOAMMOCTH, MOTYT YCTaHaBIMBaTbLCS 6O/bLIEN ASIMHDI

UK 3aMEHSATLCA 3aryLLKaMm)

Bce kabenbHble BBOALI BOAOHEMPOHMLUAEMbIE, NPUMeEHSIOTCS Tuna MG16A-06G (13 nnacTuka,
yCTaHOBO4YHOe 0TBepcTMe @16,5 MM, AnameTp BXxoasLlero kabenst 4—7 MM) Wnm aHanornyHble

MeTa/l/In4eCcKune.

35 KOMMaKTHOro UCNOJIHEHUSA1 pacxoAoMepa

156 | 126.5

133

TN
e
[

PucyHok 5.8 — BHELWHWIA BUA M rabapuTHbIe pa3Mepbl KOpryca 3/1EKTPOHHOMo 6/10ka Ans

MCNOJTHEHUA BapWaHTa 2
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MpoponxeHne npunoxkexHms b

Axceccyapbl: 3a3emasiiowine auckv ansa fly no 600 Mmm

3aseMnsiowme ancku (konbua) Ans naHUeBbIX NPUCOEAMHEHNI, MOXXHO MCMONb30BaTb AJist
[Oy=Dn=25-600 MM ¢ pnaHuamm noboro craHaapTa U HOMUHANbHOIO AABNEHMUS, KOTOPbIMU
MOXET ObITb OCHALLEH pacxoAoMep, pucyHok b.9.

a) Oy <300 mm

PucyHok B.9 — MabapuTHble pa3Mepbl 3a3eMAsOWMX AUCKOB (Kosew) Ans hnaHueBbIX
coeanHeHni ¢ Iy oo 600 Mm

6) Ay 300...600 Mm

[nameTtp Ll,yv Pasmep 4, | Pasmep B | Pasmep D, | Pa3mep H, PUCYHOK

MM OONMbI MM MM MM MM

25 1 26 62 77,5 87,5 b.9a
32 11/4 35 80 87,5 94,5 b.9a
40 11/2 41 82 101 103 b.9a
50 2 52 101 115,5 108 b.9a
65 21/4 68 121 131,5 118 b.9a
80 3 80 131 154,5 135 b.9a
100 4 104 156 186,5 153 b.9a
125 5 130 187 206,5 160 b.9a
150 6 158 217 256 184 b.9a
200 8 206 267 288 205 b.9a
250 10 260 328 359 240 b.9a
300 12 312 375 413 273 6.96
350 14 343 420 479 265 6.96
375 15 393 461 523 395 6.96
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MpoponxeHne npunoxkexHms b

MpoaomkeHne Tabnmupbl

[dvnameTtp Ll,yu Pasvep A4, | Pa3mep B, | Pasmep D, | Pa3mep H, PUCYHOK
MM AONMbI MM MM MM MM
400 16 393 470 542 395 5.96
450 18 439 525 583 417 6.96
500 20 493 575 650 460 5.96
600 24 593 676 766 522 6.96

Akceccyapbl: 3a3emasiowme auckm ansa fly 6onee 700 mm

26.4 ™

H

PucyHok B.10 — NabaputHble pa3Mepbl 3a3eMnstoLwmx aAnckos (konew) ans diaHueBbIX
coeauHeHui ¢ iy ot 700 mm (A, D, H — pa3mepsbl Ansi CNpaBokK)

BHYTpEHHWI anaMeTp MeTa/IMYECKOro KosbLa HEMHOMO 60osiblie BHYTPEHHErO AWAMETPa
ceHcopa pacxoga. Ha konblie npefycMOTPeHa BHELIHSAS MaHKa Ansl NOAKYEHUS
3a3eMnstoLlero kabens.

MpuMeuaHme — VHpopMaumio 060 BCeX pasMepax ANCKOB MOXHO YTOUHWUTb Y MEHEeDKEPOB
KOMMaHWW-U3roTOBUTENS pacxoAoMepa.

CeHCop MCNONTHEHUs1 pacxofoMepa noa Marble AuaMeTpbl

Ovametp Oy, MM A (pe3bba) Mc;(;);nl-;ecgme gl :}fg:’ T(er PucyHok

2 * pa3genbHoe 1,2 (1,1*%%) b.11a
* KOMMAKTHOEe 2,8 b.116

2,5 * pa3genbHoe 1,2 (1,1*%%) b.11a
* KOMMAKTHOEe 2,8 b.116

4 * pasgenbHoe 1,2 (1,1*%%) b.11la
* KOMMAKTHOEe 2,8 b.116

5 * pasgenbHoe 1,2 (1,1*%%) b.11la
* KOMMaKTHOe 2,8 b.116

6 * pasgensHoe 1,2 (1,1%%) b.11a
* KOMMaKTHOe 2,8 b.116
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MpopomkeHve npunoxeHns b

MpoaomkeHne Tabnmupbl
WcnonHeHve Macca He
[Ovametp Oy, MM A (pe3b6a) Kopnyca Gonee, kr PucyHok
8 * pasgenbHoe 1,2 (1,1*%%) b.11a
* KOMMAKTHOe 2,8 b.116

* MpucoeanHnTeNbHas peabba MOXET BbITb BbINOSIHEHA MO 3aKasy U3 NepeYHs:
NPT 3/8"; 3/8" — 16 UNC; M12x1,5 v gpyrue, cornacHo nepeyHsi koga 3akasa.
** CeHcop 6€3 KIEMMHOW KOPOBKM (C CallbHUKOM WM PasbeMoM AN MOAK/YEHUS Lienen).

88
KabenbHbiin BBOA‘
@
& i 3
]| | ed|”
‘ Q — O
a) 123 |
156 » 126.5
6)

PucyHok B.11 — KoHCTpyKumnsi ceHcopa Anst Masbix gnametpos [y:
a) pasaenbHoe MCMoTHEHME (C MOHTaXKHOM KOpobkoi); 6) KOMMaKTHOE MCMOSHEHNE
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Pacxoaomepbl aAeKTPOMArHUTHbIE NOVAMAG Pro PYKOBOACTBO MO 3KCMAYATALIMM

MpopomkeHve npunoxeHns b

)
1] B

B)

PucyHok B.12 — KOHCTpyKLmMst ceHcopa anst Masbix AnameTtpos [y:
a) pa3fenbHoe UCMOoNMHEHNE C pa3beMoM; 6) KOMMAKTHOE UCMOTHEHWe ¢ Ob;
B) paszenbHOe KOMMAKTHOE MUCMONHEHME (C MOHTaXHOM KOpobKoi)

© 2024 PIEZUS | Bepcumsa 02-2024




Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro

PYKOBOACTBO MO 3KCMAYATALMM

MpoponxeHne npunoxkexHms b

b.3 B3prBO3aI.I.|MI.I.|eHHbIe pacxoaoMepbl KOMMNAKTHOro MCnoJiHeHuns

I

120

224

-

A

/

g

]

2123,5

PucyHok b.13 — MabaputHble pa3mepbl B3pbIBO3aLMLLEHHOrO pacxoaoMepa (kopnyc 1)

OnycK @K, | @Lxn, MM | Macca,
Ay = Ay Hﬂa A,yMM 55 i @D, MM MM X LWT. Kr
15 40 200 +0/-3 355 95 65 14x4 7,0
20 40 200 +0/-3 365 105 75 14x4 7,0
25 40 200 +0/-3 370 115 85 14x4 7,0
32 40 200 +0/-3 385 140 100 14x4 9,5
40 40 200 +0/-3 395 150 110 18x4 10,5
50 40 200 +0/-3 405 165 125 18x4 11,5
65 40 200 +0/-3 425 185 145 18x4 13,5
80 40 200 +0/-3 445 200 160 18x8 15,5
100 16 250 +0/-3 465 220 180 18x8 19,5
125 16 250 +0/-3 495 250 210 18x8 24,5
150 16 300 +0/-3 530 285 240 22 x8 31,5
200 10 350 +0/-3 580 340 295 22 x 8 38,5
250 10 450 +0/-5 665 395 350 22x12 46,0
300 10 500 +0/-5 720 445 400 22 x12 58,5
350 10 550 +0/-5 770 505 460 22 x 16 68,5
400 10 600 +0/-5 825 565 515 26 x 16 97,5
500 10 600 +0/-5 935 670 620 26 x 20 125,5
600 10 600 +0/-5 1055 780 725 30x20 161,5
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALIMM

MpoponxeHne npunoxkexHms b

‘ _ gl |

PucyHok B.14 — NabapuTHble pa3Mepbl B3pbIBO3ALMLLEHHOMO pacxoaoMepa (kopnyc 2)

Ty PN A, MM [Honyck B, MM | @D, MM @K, | @Lxn, MM | Macca,
Ha A, MM MM X LWT. Kr
15 40 200 +0/-3 335 95 65 14x4 5,5
20 40 200 +0/-3 345 105 75 14x4 5,5
25 40 200 +0/-3 350 115 85 14x4 5,5
32 40 200 +0/-3 365 140 100 14x4 8,0
40 40 200 +0/-3 375 150 110 18x4 9,0
50 40 200 +0/-3 385 165 125 18x4 10,0
65 40 200 +0/-3 405 185 145 18x4 12,0
80 40 200 +0/-3 425 200 160 18x8 14,0
100 16 250 +0/-3 445 220 180 18x8 18,0
125 16 250 +0/-3 475 250 210 18x8 23,0
150 16 300 +0/-3 510 285 240 22 x8 30,0
200 10 350 +0/-3 560 340 295 22 x8 37,0
250 10 450 +0/-5 645 395 350 22 x12 45,5
300 10 500 +0/-5 700 445 400 22 x12 57,0
350 10 550 +0/-5 750 505 460 22 x 16 67,0
400 10 600 +0/-5 805 565 515 26 x 16 96,0
500 10 600 +0/-5 915 670 620 26 x 20 124,0
600 10 600 +0/-5 1035 780 725 30 x 20 160,0
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro

PYKOBOACTBO MO 3KCMAYATALMM

MpoponxeHne npunoxkexHms b

b.4 B3prBO3aI.I.|MI.I.|eHHbIe pacxoaomMepbl B pa3faesibHOM UCNOJIHEHUM

CEHCOopa 1 3N1eKTPOHHOro 6n10ka

224

21235

236,5

120

PucyHok B.15 — MabapuTHble pa3Mepbl B3pbIBO3ALLMLLEHHOMO pacxoaoMepa (kopnyc 1)

i PN A MM [Honyck B, MM | @D, MM @K, | @Lxn, MM | Macca,
Ha A, MM MM X LWT. Kr
15 40 200 +0/-3 235 95 65 14x4 8,0
20 40 200 +0/-3 245 105 75 14x4 8,0
25 40 200 +0/-3 250 115 85 14x4 8,0
32 40 200 +0/-3 265 140 100 14x4 10,5
40 40 200 +0/-3 275 150 110 18x4 11,5
50 40 200 +0/-3 285 165 125 18x4 12,5
65 40 200 +0/-3 305 185 145 18x4 14,5
80 40 200 +0/-3 325 200 160 18x8 16,5
100 16 250 +0/-3 345 220 180 18x8 20,5
125 16 250 +0/-3 375 250 210 18x8 25,5
150 16 300 +0/-3 410 285 240 22 x8 32,5
200 10 350 +0/-3 460 340 295 22 x8 39,5
250 10 450 +0/-5 545 395 350 22 x12 47,0
300 10 500 +0/-5 600 445 400 22 x12 59,5
350 10 550 +0/-5 650 505 460 22 x 16 69,5
400 10 600 +0/-5 705 565 515 26 x 16 98,5
500 10 600 +0/-5 815 670 620 26 x 20 126,5
600 10 600 +0/-5 935 780 725 30 x 20 162,5
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MpoponxeHne npunoxkexHms b

127.5

218
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PucyHok B.16 — MabapuTHble pa3Mepbl B3pbIBO3ALLMLLEHHOMO pacxoaoMepa (Kopnyc 2)

Ty PN A, MM [Honyck B, MM | @D, MM @K, | @Lxn, MM | Macca,
Ha A, MM MM X LWT. Kr
15 40 200 +0/-3 235 95 65 14x4 6,5
20 40 200 +0/-3 245 105 75 14x4 6,5
25 40 200 +0/-3 250 115 85 14x4 6,5
32 40 200 +0/-3 265 140 100 14x4 9,0
40 40 200 +0/-3 275 150 110 18x4 10,0
50 40 200 +0/-3 285 165 125 18x4 11,0
65 40 200 +0/-3 305 185 145 18x4 13,0
80 40 200 +0/-3 325 200 160 18x8 15,0
100 16 250 +0/-3 345 220 180 18x8 19,0
125 16 250 +0/-3 375 250 210 18x8 24,0
150 16 300 +0/-3 410 285 240 22 x8 31,0
200 10 350 +0/-3 460 340 295 22 x8 38,0
250 10 450 +0/-5 545 395 350 22 x12 46,5
300 10 500 +0/-5 600 445 400 22 x12 58,0
350 10 550 +0/-5 650 505 460 22 x 16 68,0
400 10 600 +0/-5 705 565 515 26 x 16 97,0
500 10 600 +0/-5 815 670 620 26 x 20 125,0
600 10 600 +0/-5 935 780 725 30 x 20 161,0
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALMM

MPUNOXXEHMUE B [inana3oHbl 13MepeHuit 06bEMHOro pacxoaa XUAKOCTH
Obwwe MeTponornyeckme napameTpbl NpuBeaeHbl B pasgene 2, Tabnuua 2.1.

[ns TMNOBbIX AMaMeTPOB YCNOBHOMO npoxoda ([y) u3mMeputenbHOro yvacrtka Tpybonposoaa,
[ManasoHbl U3MepeHuii 06beMHoro pacxoaa (Q), B 3aBUCUMOCTM OT  KJlacca TOYHOCTH
npubopa, ykasaHbl B Tabnuuax B.1-B.8. O6o3HauveHns B Tabnuuax:

Qmin — MUHUMaNbHLIN pacxos; Qt — NepexoaHo pacxon;
Qrom — HOMUHANBHBIN pacxof; Qmax — NEPErPY304HLIA Pacxos.

Tabnuua B.1 — [Inana3oHbl U3MepeHuin anst Tunosbix [y pacxofoMepoB knacca A

A4y, Mmm Qmin, M3/4 Qu, M3/4 Qnom, M3/ Qmax, M3/4
5 0,00353 0,01060 0,70686 0,88357
6 0,00509 0,01527 1,01788 1,27235
8 0,00905 0,02714 1,80956 2,26195
10 0,01414 0,04241 2,82743 3,53429
15 0,03181 0,09543 6,36173 7,95216

20 0,05655 0,16965 11,3097 14,1372
25 0,08836 0,26507 17,6715 22,0893
32 0,14476 0,43429 28,9529 36,1911
40 0,22619 0,67858 45,2389 56,5487
50 0,35343 1,06029 70,6858 88,3573
65 0,59730 1,79189 119,459 149,324
70 0,69272 2,07816 138,544 173,180
80 0,90478 2,71434 180,956 226,195
100 1,41372 4,24115 282,743 353,429
125 2,20893 6,62680 441,786 552,233
150 3,18086 9,54259 636,173 795,216
200 5,65487 16,9646 1130,97 1413,72
250 8,83573 26,5072 1767,15 2208,93
300 12,7234 38,1703 2544,69 3180,86
350 17,3180 51,9541 3463,61 4329,51
400 22,6195 67,8584 4523,89 5654,87
450 28,6278 85,8833 5725,55 7156,94
500 35,3429 106,029 7068,58 8835,73
600 50,8938 152,681 10178,8 12723,5
700 69,2721 207,816 13854,4 17318,0
800 90,4779 271,434 18095,6 22619,5
900 114,511 343,533 22902,2 28627,8
1000 141,372 424,115 28274,3 35342,9
1200 203,575 610,726 40715,0 50893,8
1400 279,680 839,040 56110,0 69920,0
1600 361,912 1085,73 72382,3 90477,9
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALIMM

MpoponxeHne npunoxkexHms B

Tabnuua B.2 — [Inana3oHbl n3MepeHuin ans Tunosbix [y pacxonomepos knacca Al

A4y, MM Qmin, M3/4 Qu M3/4 Qnom, M3/4 Qmax, M3/
5 0,00442 0,01325 0,70686 0,88357
6 0,00636 0,01909 1,01788 1,27235
8 0,01131 0,03393 1,80956 2,26195
10 0,01767 0,05301 2,82743 3,53429
15 0,03976 0,11928 6,36173 7,95216

20 0,07069 0,21206 11,3097 14,1372
25 0,11045 0,33134 17,6715 22,0893
32 0,18096 0,54287 28,9529 36,1911
40 0,28274 0,84823 45,2389 56,5487
50 0,44179 1,32536 70,6858 88,3573
65 0,74662 2,23986 119,459 149,324
70 0,86590 2,59770 138,544 173,180
80 1,13097 3,39292 180,956 226,195
100 1,76715 5,30144 282,743 353,429
125 2,76117 8,28350 441,786 552,233
150 3,97608 11,9282 636,173 795,216
200 7,06859 21,2058 1130,97 1413,72
250 11,0447 33,1340 1767,15 2208,93
300 15,9043 47,7129 2544,69 3180,86
350 21,6476 64,9427 3463,61 4329,51
400 28,2744 84,8231 4523,89 5654,87
450 35,7847 107,354 5725,55 7156,94
500 44,1787 132,536 7068,58 8835,73
600 63,6173 190,852 10178,8 12723,5
700 86,5902 259,770 13854,4 17318,0
800 113,097 339,292 18095,6 22619,5
900 143,139 429,417 22902,2 28627,8
1000 176,715 530,144 28274,3 35342,9
1200 254,469 763,407 40715,0 50893,8
1400 349,600 1048,80 56110,0 69920,0
1600 452,390 1357,17 72382,3 90477,9
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALMM

MpoponxeHne npunoxkexHms B

Tabnuua B.3 — [Inana3oHbl n3MepeHuin anst Tunosbix [y pacxofomMepoB knacca B

A4y, MM Qmin, M3/4 Qu M3/4 Qnom, M3/4 Qmax, M3/

2 0,00113 0,00339 0,11310 0,14137
2,5 0,00177 0,00530 0,17670 0,22089
4 0,00452 0,01357 0,45239 0,56549
5 0,00707 0,02121 0,70686 0,88357
6 0,01018 0,03054 1,01788 1,27235
8 0,01810 0,05429 1,80956 2,26195
10 0,02827 0,08482 2,82743 3,53429
15 0,06362 0,19085 6,36173 7,95216
20 0,11310 0,33929 11,3097 14,1372
25 0,17671 0,53014 17,6715 22,0893
32 0,28953 0,86859 28,9529 36,1911
40 0,45239 1,35717 45,2389 56,5487
50 0,70686 2,12058 70,6858 88,3573
65 1,19459 3,58378 119,459 149,324
70 1,38544 4,15632 138,544 173,180
80 1,80956 5,42868 180,956 226,195
100 2,82743 8,48230 282,743 353,429
125 4,41786 13,2536 441,786 552,233
150 6,36173 19,0852 636,173 795,216
200 11,3098 33,9293 1130,97 1413,72
250 17,6714 53,0143 1767,15 2208,93
300 25,4469 76,3406 2544,69 3180,86
350 34,6361 103,908 3463,61 4329,51
400 45,2390 135,717 4523,89 5654,87
450 57,2555 171,767 5725,55 7156,94
500 70,6858 212,058 7068,58 8835,73
600 101,788 305,364 10178,8 12723,5
700 138,544 415,632 13854,4 17318,0
800 180,956 542,868 18095,6 22619,5
900 229,022 687,067 22902,2 28627,8
1000 282,743 848,230 28274,3 35342,9
1200 407,150 1221,45 40715,0 50893,8
1400 559,360 1678,08 56110,0 69920,0
1600 723,823 2171,47 72382,3 90477,9
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MpoponxeHne npunoxkexHms B

Tabnuua B.4 — [Inana3oHbl U3MepeHuin anst Tunosbix [y pacxofomepos knacca Bl

A4y, MM Qmin, M3/4 Qu M3/4 Qnom, M3/4 Qmax, M3/

2 0,00141 0,00424 0,11310 0,14137
2,5 0,00221 0,00663 0,17670 0,22089
4 0,00565 0,01696 0,45239 0,56549

5 0,00884 0,02651 0,70686 0,88357

6 0,01272 0,03817 1,01788 1,27235
8 0,02262 0,06786 1,80956 2,26195
10 0,03534 0,10603 2,82743 3,53429
15 0,07952 0,23856 6,36173 7,95216
20 0,14137 0,42412 11,3097 14,1372
25 0,22089 0,66268 17,6715 22,0893
32 0,36191 1,08573 28,9529 36,1911
40 0,56549 1,69646 45,2389 56,5487
50 0,88357 2,65072 70,6858 88,3573
65 1,49324 4,47971 119,459 149,324
70 1,73180 5,19541 138,544 173,180
80 2,26195 6,78584 180,956 226,195
100 3,53429 10,6029 282,743 353,429
125 5,52233 16,5670 441,786 552,233
150 7,95216 23,8565 636,173 795,216
200 14,1372 42,4115 1130,97 1413,72
250 22,0893 66,2680 1767,15 2208,93
300 31,8086 95,4258 2544,69 3180,86
350 43,2951 129,885 3463,61 4329,51
400 56,5487 169,646 4523,89 5654,87
450 71,5694 214,708 5725,55 7156,94
500 88,3573 265,072 7068,58 8835,73
600 127,235 381,704 10178,8 12723,5
700 173,180 519,541 13854,4 17318,0
800 226,195 678,584 18095,6 22619,5
900 286,278 858,833 22902,2 28627,8
1000 353,429 1060,29 28274,3 35342,9
1200 508,938 1526,81 40715,0 50893,8
1400 699,200 2097,60 56110,0 69920,0
1600 904,779 2714,34 72382,3 90477,9
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALMM

MpoponxeHne npunoxkexHms B

Tabnuua B.5 — [Inana3oHbl n3mepenuin anst Tunosbix [y pacxogomepos knacca C

A4y, MM Qmin, M3/4 Qu M3/4 Qnom, M3/4 Qmax, M3/

2 0,00226 0,00679 0,11310 0,14137
2,5 0,00353 0,01060 0,17670 0,22089
4 0,00905 0,02714 0,45239 0,56549
5 0,01425 0,04275 0,70686 0,88357
6 0,02052 0,06157 1,01788 1,27235
8 0,03619 0,10857 1,80956 2,26195
10 0,05700 0,17101 2,82743 3,53429
15 0,12826 0,38478 6,36173 7,95216
20 0,22802 0,68406 11,3097 14,1372
25 0,35628 1,06884 17,6715 22,0893
32 0,5837 1,7512 28,9529 36,1911
40 0,9121 2,7362 45,2389 56,5487
50 1,4251 4,2754 70,6858 88,3573
65 2,4084 7,2253 119,459 149,324
70 2,7932 8,3797 138,544 173,180
80 3,6483 10,945 180,956 226,195
100 5,7000 17,101 282,743 353,429
125 8,9070 26,721 441,786 552,233
150 12,826 38,478 636,173 795,216
200 22,802 68,406 1130,97 1413,72
250 35,628 106,88 1767,15 2208,93
300 51,300 153,91 2544,69 3180,86
350 69,830 209,49 3463,61 4329,51
400 91,210 273,62 4523,89 5654,87
450 115,43 346,30 5725,55 7156,94
500 142,51 427,54 7068,58 8835,73
600 205,22 615,65 10178,8 12723,5
700 279,32 837,97 13854,4 17318,0
800 364,83 1094,5 18095,6 22619,5
900 461,74 1385,2 22902,2 28627,8
1000 570,00 1710,1 28274,3 35342,9
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MpoponxeHne npunoxkexHms B

Tabnuua B.6 — [Inana3oHbl n3mepeHuin ans Tunosbix [y pacxonomepos knacca Cl1

A4y, MM Qmin, M3/4 Qu M3/4 Qnom, M3/4 Qmax, M3/

2 0,00283 0,00848 0,11310 0,14137
2,5 0,00442 0,01325 0,17670 0,22089
4 0,01131 0,03393 0,45239 0,56549
5 0,01767 0,05301 0,70686 0,88357
6 0,02545 0,07634 1,01788 1,27235
8 0,04524 0,13572 1,80956 2,26195
10 0,07069 0,21206 2,82743 3,53429
15 0,15904 0,47713 6,36173 7,95216
20 0,28274 0,84823 11,3097 14,1372
25 0,44179 1,32536 17,6715 22,0893
32 0,72382 2,17147 28,9529 36,1911
40 1,13097 3,39292 45,2389 56,5487
50 1,76715 5,30144 70,6858 88,3573
65 2,98648 8,95943 119,459 149,324
70 3,46361 10,3908 138,544 173,180
80 4,52389 13,5717 180,956 226,195
100 7,06858 21,2057 282,743 353,429
125 11,0447 33,1340 441,786 552,233
150 15,9043 47,7130 636,173 795,216
200 28,2743 84,8230 1130,97 1413,72
250 44,1786 132,536 1767,15 2208,93
300 63,6172 190,852 2544,69 3180,86
350 86,5902 259,771 3463,61 4329,51
400 113,097 339,292 4523,89 5654,87
450 143,139 429,416 5725,55 7156,94
500 176,715 530,144 7068,58 8835,73
600 254,469 763,407 10178,8 12723,5
700 346,361 1039,08 13854,4 17318,0
800 452,389 1357,17 18095,6 22619,5
900 572,555 1717,67 22902,2 28627,8
1000 706,858 2120,57 28274,3 35342,9
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MpoponxeHne npunoxkexHms B

Tabnuua B.7 — [Inana3oHbl n3mepeHuin ans Tunosbix [y pacxofomepos knacca D

A4y, MM Qmin, M3/4 Qu M3/4 Qnom, M3/4 Qmax, M3/

2 0,00471 0,01414 0,11310 0,14137
2,5 0,00736 0,02209 0,17670 0,22089
4 0,01885 0,05655 0,45239 0,56549
5 0,02945 0,08836 0,70686 0,88357
6 0,04241 0,12723 1,01788 1,27235
8 0,07540 0,22619 1,80956 2,26195
10 0,11781 0,35343 2,82743 3,53429
15 0,26507 0,79522 6,36173 7,95216
20 0,47124 1,41372 11,3097 14,1372
25 0,73631 2,20893 17,6715 22,0893
32 1,20637 3,61911 28,9529 36,1911
40 1,88496 5,65487 45,2389 56,5487
50 2,94524 8,83573 70,6858 88,3573
65 4,97746 14,9324 119,459 149,324
70 5,77268 17,3180 138,544 173,180
80 7,53982 22,6195 180,956 226,195
100 11,7810 35,3429 282,743 353,429
125 18,4078 55,2233 441,786 552,233
150 26,5072 79,5216 636,173 795,216
200 47,1239 141,372 1130,97 1413,72
250 73,6311 220,893 1767,15 2208,93
300 106,029 318,086 2544,69 3180,86
350 144,317 432,951 3463,61 4329,51
400 188,496 565,487 4523,89 5654,87
450 238,565 715,694 5725,55 7156,94
500 294,524 883,573 7068,58 8835,73
600 424,115 1272,35 10178,8 12723,5
700 577,268 1731,80 13854,4 17318,0
800 753,982 2261,95 18095,6 22619,5
900 954,259 2862,78 22902,2 28627,8
1000 1178,10 3534,29 28274,3 35342,9
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MpoponxeHne npunoxkexHms B

Tabnuua B.8 — [Inana3oHbl n3mepeHuin anst Tunosbix [y pacxofomepos knacca D1

A4y, MM Qmin, M3/4 Qu M3/4 Qnom, M3/4 Qmax, M3/

2 0,00565 0,01696 0,11310 0,14137
2,5 0,00884 0,02651 0,17670 0,22089
4 0,02262 0,06786 0,45239 0,56549
5 0,03534 0,10603 0,70686 0,88357
6 0,05089 0,15268 1,01788 1,27235
8 0,09048 0,27143 1,80956 2,26195
10 0,14137 0,42411 2,82743 3,53429
15 0,31809 0,95426 6,36173 7,95216
20 0,56549 1,69646 11,3097 14,1372
25 0,88357 2,65072 17,6715 22,0893
32 1,44764 4,34293 28,9529 36,1911
40 2,26195 6,78584 45,2389 56,5487
50 3,53429 10,6029 70,6858 88,3573
65 5,97295 17,9189 119,459 149,324
70 6,92721 20,7816 138,544 173,180
80 9,04779 27,1434 180,956 226,195
100 14,1372 42,4115 282,743 353,429
125 22,0893 66,2680 441,786 552,233
150 31,8086 95,4259 636,173 795,216
200 56,5487 169,646 1130,97 1413,72
250 88,3573 265,072 1767,15 2208,93
300 127,234 381,703 2544,69 3180,86
350 173,180 519,541 3463,61 4329,51
400 226,195 678,584 4523,89 5654,87
450 286,278 858,833 5725,55 7156,94
500 353,429 1060,29 7068,58 8835,73
600 508,938 1526,81 10178,8 12723,5
700 692,721 2078,16 13854,4 17318,0
800 904,779 2714,34 18095,6 22619,5
900 1145,11 3435,33 22902,2 28627,8
1000 1413,72 4241,15 28274,3 35342,9
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro

PYKOBOACTBO MO 3KCMAYATALMM

MPUOXXEHME I' MopakroueHns a/IeKTpUYECKUX Lenei

NS aneKTpUYecKMX coeamnHeHwmii B Db npeaycMoTpeHa crieumasnbHas KNeMMHash naHenb. B
pasaenbHo BEPCUM NaHesb PacnosioXXeHa B HUXKHEM oTceke kopryca (pucyHok I.1), B
KOMMaKTHOM BEpCUM — B 3afiHEN YACTM KOpryca nog BUHTOBOW KpbILWKOW (pucyHku .2 v .3).

KoHTakTbl nevartHon nnatbl b ANs NOAKIYEHUS NEPEMbIYKON
¢ cornacytouiero pesuctopa 120 Om uHtepgenca RS-485

Ol

uT

out

@ @@I@@@@@@@_@@@@@@@@@ 1%, %, %\ %) (&

BAA|- +|- +| le g8 s sm

220 VAC REAEE S &2z §
DIGITAL ANALOG SENSOR

PucyHok I.1 — Pacnono)keHne KOHTAKTOB Ha KNEMMHOW kornoake Ob (pasaenbHoe
UCMOJIHEHWE, NEPEMbIYKA ANS COrNacytoWero pe3vcropa He YCTaHOB/eHa)

Q000000000

o

O

OOOOO“OOOOO
0000000000
Oo0oo0o000O0
Bl,_j_,IA - |+ —‘+
- o
Rs485 | £ 5 |25
<
a <

PucyHok I.2 — Pacnono)XeHne KOHTAKTOB Ha KIEMMHOW Kosoake nnathl 36 B KOMMaKTHOM
WCMONHEHNN, BapuaHT 1

YacTOTHbIN M UMNYJbCHBIN BbIXOAbI peanu3oBaHbl Ha knemmax «DIGITAL OUT (UudpoBoit
BbIXOA)». Bbl6Op pexkvMa paboTbl AUCKPETHOMO BbIXOAA NPOU3BOAMTCS M3 MEHIO HACTPOMKM
pacxogomepa.
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALIMM

MpoponxeHne npunoxkenums

CeTeBoe NUTaHUe pacxofoMepa noaaeTcs Ha KneMmbl «220 VAC» (unu «24 V»). ns
obecrneyeHnst HopMarnbHOWM paboTbl PEKOMEHAYETCS UCMOMNb30BaTh CETb, K KOTOPOW He
NOAKIIIOYEHO CUoBOE 060pyaOBaHWE, Co3aaloLLEee BLICOKUIA YPOBEHb NoMeX. Mpu
MCMNOJIb30BaHMM CETU MUTAHUA CUTOBOrO 060PYAOBaHUS, MOAKIIIOHEHME pacxodoMepa
06s3aTeNbHO BbIMOMHATL Yepe3 cTabunms3aTop CeTeBOro HanpsKeHns unm 610k
6ecnepeboiiHOro NUTaHusl.

ANALOG | DIGITAL
e T RS485

O {220V AC
o

a {22ev AC
O {RS485 A
O {GND

0O {RS485 B

+|-|+]-]A|L|B

0000000

&

6)

PucyHok I.3 — Pacnosnio)keHve KOHTAKTOB Ha KJIEMMHOW Kosioake nnatbl 36, BapuaHT 2
WCMOJTHEHMS: @) KOMMNAKTHOro; 6) CynepkoMnakTHOro

a)

0303 0302

+8...18V .
GND O

Veed

FOUT

Vo
R3485_B-
RS485- A+

53

s3]

a) ceee .o 6)

PucyHok I.4 — Pacnosio)keHne KOHTaKTOB Ha KJIEMMHOW KO/I0AKE MaThl:
a) 4N KOM6MHMPOBAHHOMO MCMOTHEHNS PacXoAoMepa;
6) ana ceHcopa o6LenpoMbILLIEHHOMO UCMOSTHEHWS; B) ANS CEHCOpa
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALMM

B3pbIBO3aLLUMLLEHHOIO (C YCTaHOB/1IEHHbIMU I'Ipe,D,OXpaHMTEJ'IﬂMVI)
nponomkel-me NPpUIoXKeHns r

CoeaMHeHue ceHCopa C NIEKTPOHHbIM 610kOM

[ins pa3aenbHOro UCMOIHEHUS KOHCTPYKLIMM pacxoAoMepa B KOMMJIEKT NOCTaBKU BXOAUT
crneuvanbHbIi MHOFOXW/bHBIN Kabenb, COEAUHSIIOLWMIA CEHCOP C 3NIEKTPOHHBLIM BJIOKOM.
Kabenb noak/ito4aeTcst B COOTBETCTBUAM CO CXEMOM, NMPUBEAEHHON Ha pycyHke T.5.

CeHcop (pa3aenbHoe INEKTPOHHbIN BAOK
MCnoNHeHue pacxogomepa) pacxogomepa
KnemmHas naHens Knemmuuk «SENSOR»
OB6MOTKN Uenb = Llenb
o Lyl Ka6enbHble BBOABI - EXC-
- -
C s / | ==
® _ — GND
] n
GND—{ C oo 3% L COPEM N
cepbin \ | Kop Z
|_. I Py - . —IN+
— A OKpaHWpOBaHHbIN PN ERD
SnekTpoas! COEANHUTENbHbI
kabenb go 50 m
L

] 114
CeHcop (KOMBUMHMPOBAHHOE UCNONHEHUE pacxoaomepa) SNEKTPOHHBIN 6710k

pacxoaomepa
«SENSOR» «RS485»
1 X1.2 X2 KnemmHuk
]
O6motku | Uens —— Uens Liens ﬁ 3 R Lens
l:: E - EXC- +24 V = . 24V
D EXC+ 24V 58 Il 24V
) GND ® 8 i ®
o
GND «— C C—:;%IF IN- GND = o
B oo IN+ RS485_B /\ +—TRS485_B
lo o ]=e Mo RS485_A \ ] I'Rs485_A
3nekTpoabl T T T
<

OkpaHnpoBaHHbIi kabens Ao 1200 m

CeHCop C 3NeKTPOHHbIM 610KOM (KOMNAKTHOE UCNONHEHUE pacxogomepa)

KnemmHuk
«SENSOR» 220 V
X1.1 X1.2 3 PE nuTaxve
O6bmotkn | Lens - Lens \g 220 V
l:x E e T Exc- = AOUT+
D EXC+ £ AOUT-
[€) GND z DOUT+
"] o
GND «—{ C M N a DOUT- curHansi
B iep"m [ IN+ > RS485_A
o o1 55 & GND
3nekTpoab! RS485_B

PucyHok .5 — CoeanHeHune ceHcopa ¢ 26 npu pa3HbIX UCMOAHEHMAX pacxodoMepa

[ns pa3genbHOro UCNOMHEHWS NpU coeanMHeHun 36 ¢ ceHcopoM kabernb NpUMeHsieTCs TUna
SROS 5-22HGR (u3rotosutens TEKABEN) — anvHa ero orosapusaeTcs npu 3akase usgenus
(He cneayeT 3aMeHsTb Kabenb ApyrvM Unu yKopaumsaTb ero no MecTy MOHTaxa, Tak Kak 3TO
B/IUSIET HA METPOJIOrMYECKUe XapaKTePUCTUKN).
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALIMM

npOAOH)KEHVIe NMpUIoXKeHunsa r
MopaknroueHue ANCKPETHbIX BbIXOAO0B: UMNYJ/IbCHOINO U 4HaCTOTHOro

Bbl6op pexxmnma paboTbl ANCKPETHOrO BbIXOAA OCYLLECTBSETCS NPOrPaMMHO (CM. MEHIO
nporpamMmMmpoBaHusi, Mpunoxexune E). Bbixoa NacCUBHbBIN, raibBAHUYECKM U30MPOBAHHDIN.
BHelLHee nuTaloLlee HanpshkeHne AomKHO 6biTb He 6onee 25 B, pucyHok I.6.

B Bnok nutaHus

Ao 1000 Om

B —

4l

i

b :
2-NpoBOAHAsA NUHUA =
(BuTas napa B akpaHe) o

3b

KnemmHuk
DIGITAL OUT

O

CyeTynk unmn yactotomep
PucyHok I.6 — DnekTpuyeckas cxema noAKIioYeHns AUCKPETHOro BbIXOAa

MoakntoueHune Kk MHGPOPMALIMOHHOM ceTu Nno uHTepdeiicy RS-485

CvrHan B cTaHaapTe RS-485 nepeaaeTcst Mo TOKOBOW MET/IE OTAENBLHO OT JIMHUIA NMUTaHKS
npeobpa3oBaTens — NOAK/IYEHME MOKa3aHo Ha pucyHkax I.7, I.8.

3 MNpeobpasosaTenb
G5 MHTepdeiicos KomnbioTep

-4

S | Uems [

z A ra A A A1 MK

s ) I

3 L ¢ [—E B_| Rs4ssuse —{ > |uss

Vs B L GND

\/ I
a)
Mpeo6pasosatens
RS485 A . UHTEpdeicos Komnelotep
£ [Uens & L [
[ A A 11 R1 A A1 nK
2T 1 L B_|Rs4ssiuss [—{ > |uss
g[8 Ll I GND
[eme—
(] <]
[~ YcraHoBneHa nepemblyka ANs NOAKMIOYEHUSI COrnacyioLero
6) peanctopa 120 Om (HaxoauTcsa Ha neyatHow nnate Ob)

PucyHok I.7 — CxeMa nogkodeHus pacxogomepa K IMK:
a) Npwv KOPOTKOW NiMHMK (80 5 M); 6) Npy AnUHHOW NNHKMK (fo 1200 M)
Ha eé KoHUax NoAKIoyaTca cornacyrowme pesvctopsl (R1 — 120 OM £5 %)
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALMM

MpoponxeHne npunoxkenums

MpeobpasoBaTtenb
9b1 A . MHTEpencos
Llenb ,’ ‘, [
AT - / () Bl I— A A1
< 4 | &
i i 1 B | RS-485/USB
g B \JI v Y— GND
<\
9b2 e >
0 +A ar
ST 4 USB
&) B \_,’
KomnbloTep
Il
3bn -
RN
Tp]
o | A 1'\\ >
) HL t!
he B ‘_,’
El [Mepemblyka Ana NOOKMOYEHNS COrnacyoLLero
peanctopa 120 Om Ha nocnegHem npubope

PucyHok .8 — MNprMep noakIloHeHnst HECKONbKNX PacxoaoMepoB (M COBMECTUMBIX
YCTPOWCTB) B JIOKasIbHOM ceTu no uHTepdeiicy RS-485 k koMmnbtoTepy (Mnm cucteme ACY TN)
npu paboTe Ha AJIMHHYIO JIMHWIO, cornacytowmin pesnctop R1 — 120 OM £5 %

MopxknroueHne k MHPOpPMaLMOHHOW ceTn No uHtepgeiicy Ethernet

3b
«LAN» Komnblotep
Lenb =

- OpaHXXeBbIii nK
6eno-opaHx. A

2 6eno-3eneH. Y EZ LA
3€MeHbIN

4

PucyHok .9 — Cxema noaxsodeHnst pacxogomepa K MK
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALIMM

MpoponxeHne npunoxkenums

MoakntoueHne aHaANOroBoro TOKOBOro Bbixoaa 4...20 MA

ManbBaHWYECKN M30/TMPOBaHHbIN BbIXOA, B 3aBUCMMOCTM OT BbIOpaHHOrO Mpu 3akase Tuna,
NOAK/IIOYAETCS MO CxeMe Ha pucyHke I.10.

Bnok nutaHus
B 5
20— nuTaxue + /\ o ;-
=0 [ ] nuranve - / v 12..30B
so | - ; Lo
[} l B
2< L
E 2-NpoBOAHANA NUHUA = .
(BuTan napa B 3KpaHe) PA1 @
a) 0
}—
4B £2 curHan + A ,
z0 + \
s [ ] curvan- / L
s m
9 V4 Y [] R
< <2’: 2-NpoBOAHAA NIMHUS =
< (BUTan napa B aKpaHe) @ PA1
6) O

PucyHok I.10 — SneKkTpryeckne cxembl NOAKIIOHEHMS] TOKOBOrO BbiXOAa:
a) naccueHoOro Tuna; 6) akTmeBHOro TMNA

MoakntoueHue no nHtepdeiicy HART (onuus)

[Insi HAaCTPOVIKN pacxoIoMepa MOXET noakMo4aTbcst HART-KOMMYHMKATOP B COOTBETCTBUM C
pucyHkom IM.11.

Bnok nutaHus
'_
36 =) omvan+ A Rez2500m [T
T o + . \ (| o
So l ] curHan - / | — 24..36 B
& ! o
S0 7 2
= b
x = Butas napa = .
<
B SKpaHe
HART- A1 @
KOMMYHUWKaTOp 450 A

PucyHok I.11 — BapuaHT nogkntoveHne HART-koMMyHMKaTOopa
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALMM

MpoponxeHne npunoxkenums

PA1 bnok nutaHusa

36 - '5 . 4-20 MA
0 n curian /\ A s ;
§ 8 - l 1 cvrHan - / T _/ o 24..36 B
o = Vv i RH2250 OMm -
x —
<Z( Butas napa = KomnbtoTtep
B 3KpaHe
HART-
Moaem nK

PucyHok I.12 — BapuaHT nogkntoveHne HART-koMMyHMKaTOpa

MoaknroueHne HECKOJIbKMX PacXOAO0MEPOB: MOXHO 06beanHUTb A0 15 nprbopos B
ofHow uenu. [nsi paboTbl MHOFOKaHasIbHOMO PEXMMa KaXKaoMy YCTPOWCTBY AO/DKEH BbiTb
YCTaQHOBJIEH UHAMBMAYaSIbHBIN aAPEeC CBS3W — YMCIOBOE 3HadeHus oT 1 Ao 15 (HayanbHbIN
aZpec npuv n3roTosneHun — 1). BeinonHseTcs cmeHa agpeca nporpaMmHo no HART-
NPOTOKO/Y, NPY NOMOLLM aBTOHOMHOIrO HART-kOMMyHMkaTopa unn HART-Moaema c IMK.

Mpu aKkTMBaLMKU MHOTOKaHaIbHOMO pPeXkMMa CBSA3W Y Npubopa OTKIIOYaEeTCS aHanoroBbIv
BbIXOAHOW CUrHaJs, — €ro 3HauyeHue hUKCUMpPYETCs Ha YpoBHe 4 MA. M3MepeHHble 3HauYeHUs B
uMdpPOBOM BUAE NepesatoTcs B KOMMbIOTEP, MPY 3TOM BCe Npubopbl NocneaoBaTebHO
OnpaLMBaloTCS.
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro

PYKOBOACTBO MO 3KCMAYATALMM

NMPUNOXXEHUE 1 Koabl ounbok npm pabore pacxogomepa

Kog* HasBsaHue Craryc OnucaHue
0 ERR_NO_ERRORS I OtcyTcTBUE OWKnbKM
1 ERR_FLOW_TOOQO_HIGH W Pacxop 60nee Qmax
Meperpy3ka ALM B
2 ERR_ADC_OVERLOAD_POS w MOSIOXKUTESNBHOM MOSYBOJHE
n3MepeHust
Meperpy3ka ALM B
3 ERR_ADC_OVERLOAD_NEG ' oTpULaTENIbHON MONYBOJHE
n3MepeHust
4 ERR_NOT_CALIBRATED E Pacxopgomep He kannbpoBaH
Pacxopn »xnakoctn man ans
5 ERR_ECC_FLOW_LOW E BK/TIOYEHUS OYUCTKUN
3N1EKTPOAO0B
leperpy3ka MMNynbCHOro
55 ERR_DIGITAL_OUTPUT_OVERLOAD E BbIX0Za, HEO6X0AMMO YBENMYUTL
BEC MMMybCca
ERR_FREQUENCY_OUTPUT_OVER- Meperpyaka uactotHoro
56 LOAD E BbIX0Za, HEO6X0ANMO YBENMYUTL
3HayeHve pacxoaa NpUBSA3KK
[eperpy3ka aHanorosoro
58 ERR_ANALOG_OUTPUT_OVERLOAD E BbIX0Za, HEO6X0ANMO YBENMYUTL
3HayeHve pacxoaa NpUBSA3KK
59 ERR_WATCHDOG_RESET E C6pocC OT CTOPOXKEBOro TaiMepa
5A ERR_BROWNOUT _FAIL W C6poc 13-3a KpaTKOBPEMEHHOMO
nepebosi NMTaHms
5B ERR_EXTERNAL_RESET W Owwnbka n3-3a BHeLWHero cbpoca
5C ERR_POWER_ FAIL I C6poc 13-3a OTK/IOYEHMS
3N1eKTpoNMTaHus
5D | ERR_MULT RST SOURCES w 86”;‘3225' OT FPYMMbI NCTOYHMKOB
5E ERR_AUTH_FAILED I Owwnbka aBTOpPM3aLMUN
KoHTponbHas cyMMa
A9 ERR_CONFIGURATION_INVALID E KOH(Urypaumm pacxogomepa
HeBepHa
KoHTponbHas cymma obnactu
AA ERR_STATE_LOAD_FAIL E COCTOSIHUSI pacxoaomepa

HeBepHa

* 3HayeHus1 KoZIoB OWM60K Ha XXK-MHAMKATOpe BbIBOASATCA B LUECTHAALATEPUYHOM BUAE.

Cratyc: E — cepbesHas owubka; W — npeaynpexaenue; I — nHdopmaums.

Mpumeyanus:
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALMM

1. OgHOBpeMeHHO BO3MOXKHa dmKcaums 40 9 pasHbIX OWMBOK.

2. Ha vHaukaTop NMUEBOM NaHenM pacxoaoMepa BbIBOASTCS MepBble 5 owmnbok.
3. Mo nHTepdelicy RS-485 BO3MOXXHO CUMTLIBAHWE BCEX OLUMOOK.
MPUNOXXEHMUE E MeH10 HacTpoiiku pacxogomMepa

Mpu yaep>kaHuu HaxaTon KHonku <BBOJ> = 3 ¢ npoucxoaut
nepexoz B MEHI0 NpPorpammmpoBaHma. KHOMKK co cTpenkamu
<BBepx/BHM3> nepekntoHaloT OCHOBHbIE pasae/ibl MeHHo.

OcHoBHOW
pexkum paboTbi

A
BBOZ, MapameTpbl MEHIO AOCTYMHbI NOCNE BBOAA Koaa (napons):
\ 4
Bosspar Paspen komaHabl — Npu HaXkaTum KHonku <BBO/> BbinonHAeTcA
t nepexos U3 MeHto NPorpaMmmUpoBaHUs B OCHOBHOW pexum paboTbl.
UsmepeHue »[ O6vem _,-)I EAvHWUbI M3MepeHui | Konuyectso 3HakoBs |
A Pacxop —>| Otceuka I EAUHULLBI U3MepeHUit I O6paTHbil X0z, I
Umurarop _\->| Pexkum paboTbl: OTKA./BKA. I Pacxogd: XXXXX Ml I
A 4 Pacxopg, | O6bem+|O6bem- | Temnepatypa 1| Temnepatypa2 |
OTOGpa)KeHHe —»| Crpokal | [asnexue | [lata v Bpema | Bpema HapaboTkn | OwmnbKu
Y Crpoka 2 [ MepeyeHb AOCTYMNHbIX 414 OTObpaKeHUs

napameTpoB aHa/NIOTMYeH Kak 1 Ans cTpoku 1

Pexxum paboTbl: mMoaynb/Hasaa/snepes

L 2 Tun BbIXo4a:  YaCTOTHbLIN/MMMYbCHBIN
Bbix. curHanbi Lmdposoi MmnynbcHbIN Bbixoa: Bec umnynbea | AauntenbH.
A AHanorosbii YacToTHbivt Bbixog | MoTok: YacTtoTta
—|-> Pexxum paboTbl: moaynb/Hasaa/snepes

MOTOK:  XX,XXX m*/u

CrnaxusaHue: MC

\ 4
Uutepderic ¥ Agpec HART*

i 0 Cé atam | K
Hactpoiikn [ Hmncrka ApXBbI Pl A oA AocTyna
3/1eKTpoAoB owmnbok Bpems (naponb)

O npubope [»| 3aB. Homep Ay, mm | Bepcua MO | NaeHTuduKaTop

Appec Ckopoctb | Aapec LAN
(RS-485) (RS-485) | (Ethernet)
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALIMM

* TIYHKT MEHIO eCTb TONbKO ANSt UCMONHEHUs pacxodoMepa ¢ HART mHTepdeicoM (CKopocTb
nHTepdeiica Bceraa ¢pukcnposaHa u coctasnset 1200 6oa).

MpoposmxeHne npunoxkexus E

Bo Bcex pasgenax MeHio CTpoka [Bo3Bpat| Npu akTMBaLUmmM KHonkoi <BBO> siBnsieTcs
KOMaHAoM ans nepexofa K npeablayLieMy YPOBHHO.

MeH0 NporpaMMMpoBaHus (HACTPOMKM) COCTOUT U3 S/IEMEHTOB:

KomaHAbl — MyHKTbl MEHIO /1S MOATBEPXKAEHUSI BbIMOMHEHUS KaKUX-TMGO AENCTBUNA.
KomaHaa akTuBM3npyeTcs HaxxaTneM KHonku <BBOO>;

Pa3spenbl — OCHOBHblE MYHKTbl MEHI, COAEpXallye B CBOEM COCTaBe ApPYrue MyHKTbl
(nozpasgensl) 6onee HU3KOrO YPOBHs. [lepexol Ha HWKHUA YPOBEHb OCYLLECTBNSIETCS
HaXxaTmem KHonku <BBO>;

Mona - wMecta TpebylOT BBeAEHWS YWC/IOBOrO WM CUMBOSIBHOMO 3HaveHus, nnbo
OTObpaXkaloT Kakyt-Mbo MHGopMaumio. BBoa 3HAYEHUs 3aKaHUYMBAETCS HAXXATUEM KHOMKM
<BBO>. Bbixog ¥3 nNons, MpeaHa3HA4YeHHOro Ans NpPOCMOTPa, OCYLIEeCTBASETCS
yIAEpXUBaHMEM KHOMKK <BBOJ> 6onee 3 c;

CnMcKM — nonsi, B KOTOPbIX TpebyeTcs NPoM3BECTU BbIGOP OAHOIO 3HAYEHMs napameTpa U3
MMEloLLEerocs nepeyHs. Bbl6op 3HAYeHMs M3 CMMCKa  OCYLIECTBNISIETCS  KHOMKaMM
BEPTMKA/IbHOW HaBWraumm, — NOATBEPXKAAETCS KHOMKOM <BBO>.

HaxaTtne kHonmku <BBO/[> B pasgene BEpXHEro YPOBHS NpUBOAWUT K Mepexoay Ha
CneayloLWmii Mo Uepapxmm HWKHUIM ypoBeHb (roapa3aen). [Ans nepexoaa Ha BbILLECTOSLLUN
YPOBEHb MEHIO B KAXXAOM TEKYLLUEM YPOBHE MpeaycMOTPeHa KOMaHaa «Bbixoa».

OcCHOBHbIe pa3fenbl MeHto: U3Mepenne, OTobpaxerune, Boixoasl, MHTepdelic, HacTpoliky,
MapaMeTpbl — Ha3HAYeHWE MyHKTOB:

. — BK/IIOYAET B cebsi noapaszensl 06bem, Pacxog 1 UMuTaTop:

— O6beM — Mo3BOJISIET YCTAHOBUTb NAapaMeTPbl CHETYMKOB 06bEMA XXMAKOCTHU, MpoLLeLleit
yepes pacxogomep. MpeaycMOTpeHO ABa HE3aBUCMMbIX CUYETYMKA, CYMMUPYIOWMX 06beM B
npssMoM M 0BpaTHOM HampaBfeHuW. 3afaHHble B [JaHHOM pa3jene napaMeTpsbl
NMPUMEHSIIOTCS K 060MM CYETUMKAM, KaK B MPSIMOM, Tak U B 0BpaTHOM HanpaB/iEHUM.

MHdopMaums 06 obbeMe XXMAKOCTW, Mpollealleil 4Yepe3 pacxo/IoMep, XpaHUTCS BO
BHYTPEHHEWN 3HEPrOHE3aBUCMMONM MaMSITU U COXPAHSIETCS NMpU cBOSIX B 3/1EKTPONUTaHWN
[NMTENbHOE BpeMsi. B ciiyyae OWMGKM UTEHMS U3 SHEPrOHE3aBMCMMOW MaMSTU Mpw
BKJIOYEHMM NpuBopa reHEpUPYETC COOTBETCTBYIOWIMIA KOA, KOTOPbLIA 3anuCbiBAaeTcs B
annapaTHbIl XXypHas, U FeHEPUPYETCS COCTOSIHME OLLIMBKM.

EavHuLbI M3MGPEHMﬁ — B Cnucke BbI6VIpa}OTCFI €ANHULbI VI3MEDEHVII\/'I HaKOMJIEHHOIro
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obbema. Pacxopomep MOXeT cunTaTb 06beM XNAKOCTU B KY6MLIECKMX METpax Uin nnuTpax.

KonnuecTBo 3HAKOB — MMoJie YCTaHaB/IMBAET YMC/IO 3HAKOB NOC/E 3ansToMn Ans
0TOBpaXKeHMs1 HaKOMIEHHOro o6beMa. Mosib3oBaTesb NPY NOMOLLUM CTPESIOK YCTaHABNMBAET
YMCNO 3HAKOB MOC/E 3aMsTON U NOATBEPXKAAET BbIGOP KHOMKOW <BBO>. HakonneHHbIN
obbeM

MpopomxeHne npunoxkexHus E

6y,qu npeacTaBnATbCA C Bbl6paHHbIM YMC/IOM 3HAKOB NOCse 3ansToN.

— Pacxop — coAepXXuT napamMeTpbl HaCTPOKK U3MepeHust pacxosa (MrHOBEHHOIO NOTOKa).

OTceuka — MOpPOroBOe 3HAYEeHUSI PACcXOAa, HWXKE KOTOPOro CUMTAETCs, YTO MOTOKA B
TpybonpoBoae HeT. 3ajaHHas OTCeuka MPUMEHSIETCS KaK A1 MOSMIOXKUTENBHOro, Tak U
NS OTPULATENBHOrO HanpaB/eHns NoToKa.

EAMHMLbI M3MEpeHn — He0bX0ANMbIE eAVHULIbI PACX0Aa XWUAKOCTM NOMb30BaTe b
BbIOMPAET M3 CMUCKa MEPEeYHs: NATPbI/Yac; NUTPbI/MUH.; NUTPbI/CEKYHAY; M3/vac;
M3/MUH.; M3/c (BbIGOP NOATBEPKAAETCS HAXKATUEM KHOMKM <BBO>).

M3MepsieTcsl MrHOBEHHbI PacXof B [ABYX HaMpaB/eHWsiX: B MOJIOXKUTENLHOM U
oTpuuaTeNnibHOM (pacxoa B OTpULATEIbHOM HaMmpaB/ieHUM Ha MHAMKATope oTobpaxaeTcs
CO 3HAKOM MMHYC).

O6paTHbI x0f — 3anpeT/paspelleHne y4yeTa OTpuUaTENbHOro (HanpaBneHHOro B
06paTHY0 CTOPOHY) pacxoAa XUAKOCTU.

— WMuTtaTop — pasgen 3agaeT napaMeTpbl paboTbl UMMTATOPA, KOTOPLIA CY)XWUT AJist
HACTPOVKM KaHana uaMepeHus pacxoga B ACY TI1 1 no3BonsieT UMUTUPOBaTb Ha BbIXOAAX
pacxogomepa CUrHasbl, NponopunoHaibHble 3aaaHHOMY B none «Pacxog» 3HadeHusaM. MNpu
3TOM peasibHblli pacxof B TPY6ONpPOBOAE HE UMEET 3HAYEHMSI.

Pe)xxmM paboTbl — C NOMOLLBIO AAHHOIO MYHKTa MOXHO BKIOYMTL/OTKIOYUTE UMUTATOP.
MNpw BKIIOYEHUN UMUTATOP OKa3bIBAET B/IUSHME HA YaCTOTHbI U TOKOBbIN BbIXOABI.

Pacxop — rosie BBOAA 3HAUYEHWUA UMUTUPYEMOrO Pacxoaa. 3HauYeHMe He MOXKET MpeBbiLaTh
MaKCMMasibHbIN pacxof A8 AaHHOro AMaMeTpa CEeHCopa.

. — pasgen CoAepXUT ABa CrKCKa, C MOMOLLbIO KOTOPbIX MOXHO HacTpoOWUTb
oTobpaxkeHne MHhopMaUMN Ha MHAMKATOpE:

— Crpoka 1/Ctpoka 2 — B MepeyHsix CMMCKOB A/ Bblbopa cofepXaTcs TeXHUJecKue
napameTpbl, KoTopble 6yayT oTo6paxaTbCs B MEPBOM M BTOPOM CTPOKax WHAMKAaTopa B
[BYXCTPOYHOM peXuMe.

* BbIX. curHanbl| — pasgen an1s HaCTpOl\/’IKVI BbIXOAHbIE CUIHabl pacxoaoMepa:

— UndpoBoi Bbixoa — pasaes 3a4aeT napamMeTpbl paboTbl BbIXOAA.
Tun BbIXoA — Noapasaen Ans Bbi6opa pexuMa paboTsl BbIX0Aa: YacTOTHBIN/ MY NbCHBIN.

Um NyJiIbCHbI A BbIXOA — MO3BOJISIET YCTAHOBUTb MapaMeTpbl UMMNYNbCHOrO BbiIXOoAa ANA
BblBOAA PE3Y/bTAaTOB U3MEPEHMA B  BMAE  UMNYJIbCOB, KOMMYECTBO  KOTOPbIX
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NPOMopLUMOHanbHO 06bEMY NPOLUEALLEN XMUAKOCTY.
Bec uMmnynbca — B Mosie BBOAUTCS 06LEM XUAKOCTH, MO NPOXOXKAEHUM KOTOPOrO Yepes
pacxoAoMep Ha UMMYJSIbCHOM BbIXOAE FEHEPUPYETCS OANH UMMYIIbC.
AnuTenbHoCTb (MMNYJIbCA) — B MO/ 3HaYeHMe BbIGUPAETCS C YYETOM
6bICTPOAENCTBUS YCTPOICTBA, K KOTOPOMY MOAK/OYEH UMMNYIbCHBIN BbixoA. Mpu
3aAaHuu

MpoposmxeHne npunoxkenus E

LNUTENBHOCTM CNefyeT yUnUTbIBaTb MAaKCUMasbHbIM pacxod B TpybonpoBoae W 3aAaHHbIN
BEC UMMynbca. MMnynbCbl BCErga BbIAAKOTCS CO CKBAXXKHOCTbIO 2. ECNM AnMTENbHOCTL U
BEC MMMNYyJIbCOB 3anporpaMMMpOBaHbl Tak, 4YTO Mpubop He YCneBaeT WX BblAaBaTb,
HeBblAaHHbIE MMMYNbChl «CKnagbiBatoTcs» B 6ydep. Ecnm 310 npoucxoauT B TeYeHue
ANUTENbHOTO BpeMeHK, bydep nepenosnHsSeTcs U reHepupyeTcs owmnbka nepenosiHeHUs.
[onyctuMas AnMTEeNbHOCTb MMMyfbCa Haxoautcss B npegenax oT 10 mMc go 1 cek.
CnepoBaTtesibHO, MaKCMMaribHOe KOJIMYECTBO BblAABAaEMbIX B CEKYHAY MMMY/bCOB PaBHO
50 (Npy MUHUMaNbHOW AnuTeNnbHOCTM 10 Mc).

YacToTHbIA BbIXOA — B rogpasjenie MNporpaMMUPYOTCS YCTAHOBKM s BblBOAA
pe3ynbTaTOB M3MEpeHMsl pacxoda B BMAe 4acToTbl, KOTOpas MpOnopuuoHasbHa
n3MepsieMoMy pacxogy.
Pexxum pabotbl — Cnncok BbIGOpa OAHOMO M3 3HAueHuin: «Bnepen», «Hasag»,
«Mopynb». B pexume «Bnepeg» u4actota 6yaeT nponopuMOHanbHa pacxody B
MONOXMUTENIbHOM HanpasneHun. B pexume «Hasag», COOTBETCTBEHHO, pacxoay B
oTpuUaTeNbHOM HanpaeneHun. B pexxume «Mogynb» 4actoTa 6yaeT nponopuMoHasibHa
pacxofy He3aBMCUMO OT HarnpaBsfieHWsl MoToKa.
MoTtok — B none BBOAUTCSA 3HAyeHVWe pacxofa, KOTOPOMY COOTBETCTBYeT 3HayeHue
MaKCMMaJIbHOW 4acToTbl. 3HAYEHWE He AO/MKHO MPEBbILATL MaKCUMMasbHbIA pacxoa Asist
JaHHOro AnameTpa ceHcopa.
Yacrora — B nosne BBOAUTCS 3HaYeHWe YacToTbl, KOTOpas COOTBETCTBYET pacxoay,
YCT@HOB/IEHHOMY B none «[MoTok». MakcnManbHas 4actoTa COCTaBnsSeT fmax= 2000 Iu.
— AHanoroBbiii BbIXOA — B Moapasgene Ans  BbixogHoro Toka 4..20 MA
NpOrpaMMMPYIOTCS MapaMeTpbl HOPMMPOBAHWUS BblBOAA pe3yNbTaToOB M3MEpeHus pacxoda.
Tok 4 MA Bcerga COOTBETCTBYET Hy/IEBOMY MOTOKY, @ 3Ha4yeHne 20 MA — 3aaHHOMY B rose
«[MoTok» pacxoay.

Pexxum paboTrbl — cCnncok BbIGOpa OAHOMO M3 3HAyeHuid: «Bnepen», «Hasag»,
«Mopynb». B pexxume «Bnepeg» Tok 6yaeT NnponopunoHaneH pacxody B MOSOXUTENbHOM
HanpaeneHun. B pexume «Hasag», COOTBETCTBEHHO, pacxody B OTpuuUaTeSlbHOM
HanpasneHun. B pexnme «Mopgynb» ToK ByaeT mponopuMoHaneH pacxogy He3aBUMCMMO
OT HanpaBneHns NoToKa.

MoTokK — B Nosie BBOAMTCS 3HAYEHWEe pacxoaa, KOTOPOMY COOTBETCTBYET 3HaYeHUe ToKa
20 MA. 3HayeHve He [O/MKHO MNpeBbILLaTh MaKCMMa/TbHblii pacxoa Ans AaHHOro AnaMeTpa

CeHcopa.
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Crna)xusaHue — B Mosie BBOAUTCS BpeEMA ﬂeMﬂCIJVIpOBaHVIFI BbIXOAHOro curHana 4..20
MA B MUWITUCEKYHAAX.

. — HacTpoika COOTBETCTBYHOLUMX Paboumx NapamMeTpoB CBA3M:

— Appec HART - B none 3agaercs agpec pacxogomepa Ans obMeHa AaHHbIMK (AOMYCTUMbIE
3HayeHus yncen ot 1 go 15).

MpopomxeHne npunoxkexHus E

— Appec (ana nopta RS-485) — B none 3agaetcs agpec pacxoaoMepa Ha LuHe obMeHa
[aHHbIMK (DOMYCTUMblE 3HaYeHns uncen ot 1 o 249).

— CkopocTb (ansa nopta RS-485) — cnncok BbIGOpa OAHOMO M3 3HAYEHNI CKOPOCTM OBMeHa
Mo rnocnenosaTesibHOMY UHTepdeiicy: 9600, 19200 n 38400 6uT/C.

— Appec Ethernet — B none 3apaetca agpec pacxofgomepa ansi obMeHa AaHHbIMM (MO
YMOJIY@HWIO YCTaHOBNEHO 3HadeHne 10.0.0.1).

« |HacTpoiku| — pasaen no3BossieT U3MEHWUTb AOMONHUTENBHBIE NMapPaMETPbI:

— O4YMUCTKA N1EeKTPOAOB — B M0JIE MOXKHO 33ZaTb Nepuos BpeMenn (B MUMHyTax), Yepes
KOTOpbIii ByAeT akTMBMPOBaTLCS Lienb o4ncTkm snekTpoaos ECC (Electrodes Clearning
Circuit) 1 BbINOAHATLCA aBTOMaTUYeCKast O4MCTKa. Bo BpeMsi OUMCTKM 31EKTPOA0B
(npuMepHo 60 C) n3MepeHns He BbINOTHSAIOTCS — Ha BbIXOAAX pacxodoMmepa gukcupyeTcs
nocriegHee M3MepeHHoe 3HavyeHne pacxoda. Mpy 3TOM CYETUMKM HaKOMIEHHOro obbeMa
paboTaloT, MCNonb3ys nocneaHee usmMepeHve pacxoga. rfocne OKOH4YaHUS OYUCTKM
31eKTPOAOB U3MepeHMst NMPOACHKAOTCA B 06bIYHOM pexxume. Ecnv ycTaHOBNEHO
3HauveHue 0 — nepuoanyeckast 04UCTKa 3M1eKTPOLOB HE NMPOM3BOAUTCS.

MpuMeuyaHme — He pekoMeHAyeTCs UCMO/b30BaTh (DYHKLMIO 3MIEKTPUHECKON OUNCTKU C
2NeKTpoAaMMN 13 TaHTasla Wan XacTensios.

— ApxuBMpoOBaHMe — B MoApasgene yCTaHaB/IMBaEeTCs Mepuos BpeMeHu (B MUHYTax),
yepes KOTOpbIA ByAeT Npou3BOAUTLCA 3anMucb B apxvB (MHOPMaLMSI COXPaHSETCS B
3HEProHe3aBNCMMON MaMsTH). XPaHSTCS AaHHble O 3HAYEHWSIX HaKOM/IeHHOro obbeMa
pacxoja B ABYX HanpaBneHusx (B MOMOXMUTENBHOM W OTpULATESIbHOM), AaTe, BPEMEHM,
BpeMeHu HapaboTkn n kogax owmnbok. O6beM apxusa oo 1 M6 (coaepxut 4096 6510K0B Mo
11 3anuceit B KaXk10M 6/10KE) U ABNSETCSA KOJIbLIEBbIM.

— C6poc owmbok — noapasaen no3BONSIET YAANUTb TEKYLME 3anmcu O BCEX owmbkax,
KOTOpble BO3HWK/IM C MOMEHTa Havana paboTbl nnm nocneaHero cbpoca NamaTu OLWMOOK.

B apxvmBe MOXHO HabnoaaTb pasnuuHbie Koabl oWwMboK, a Koraa ownbok He 6bino — Bce
KoZbl 6yayT HyneBbiMK. ECcnn Ta e caMas olumbka 6yaeT NoBTOPSTLCA, OHa 3anuChiBaeTCs
TOMbKO OAIUH pa3.

— [aTa/BpeMs — noapasfen Ansl YCTaHOBKM TeKyluei AaTbl U BpeMeHW. [pu nomolum
FOPU30HTA/IbHBLIX CTPENOK MO/b30BaTeNlb HACTpPaMBaeT ykasaTelb Ha uudpy, KOTOpYo
cnesyeT M3MeHuTb. Mpu NOMOLWM BEPTUKASbHBLIX CTPENOK HaxoauTcst Tpebyemas umdpa.
MpaBUNbHOCTb HACTPOEHHOM AaTbl M BPeMEHU MOATBEPXKAAETCS HAKATUEM KHOMKM
<BBOA>.
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— Kopa poctyna — nose AaeT BO3MOXHOCTb MOJIb30BaTENO YCTAaHOBUTL LMcPOBON KOA
napons AN AOCTyna B OCHOBHOE MEHIO HAacTPOMKM.

Mpw Bxoae B AaHHOe nose ykasaTeslb MUraeT Ha NepBoM 3Hake rnapons. Maponb uMeet Ao
9 umdp. Mpu MOMOLWM rOPU3OHTANIbHBIX WM BEPTUKANbHBLIX CTPESIOK, PacroSIOKEHHbIX Ha
JIMUEBOIN MaHenu, Nonb3oBaTeNb 3anWCbiBAaeT Mapoib U MOATBEPXAAET €ro HaxaTuem
KHOMKM <BBO/[>. Kak TOMbKO Maposib 3anucaH, oH BGyAeT 3anpalmBaThbCs MPU KaXkaomn
NnonbITKE BXOAA B MEHI0 NpOrpaMMMpoBaHus. Ecnn naponb BBOAUTCS HEBEPHO, MPOUCXOAUT

MpopnomxeHune npunoxxenus E

BO3BpaT B OCHOBHOW pexuM paboTbl. [fs OTMEHbl AOCTyNa MO Maposo Heobxoaumo
YCTQHOBWTb 3HAYeHWe Ha «0».

BHUMAHUE! Ecnm naponb YCTaHOBJIEH, €ro norteps npuBeAeTr K yrTparte
BO3MOXXHOCTM [OCTYyNna B MeHI0 npubopa.

. — pasgen ToNbKo Ans MPOCMOTPa U COAEPXKMT CBEAEHWSI O KOMMJeKTaumm
pacxogoMepa. Tak Kak B MOJsSIX yKa3aHa WHGbOpMauus, BAMSIOWAS Ha METPOSOrnyeckme
XapaKTEPUCTMKM, MOJIb30BaTENb HE MMEET BO3MOXXHOCTU BHECTU M3MEHEHMS:

— 3aB. HOMep — e1HbIl 411 KOMNOHEHTOB PacxoAoMepa 3aBOACKOW HOMEP.

— [y — AvaMeTp YCI0BHOMO Npoxofa Tpyobl cEHCopa B MM.

— Bepcus MO — HoMep BEPCUMM NPOrpaMMHOr0 o6ecrneyeHnsi MUKPOKOHTPOsIEepa.

— WpeHtudmkatop — KOHTponbHas cymma [10 pacxogomepa, paccuuThbiBaeMas npu
BK/TIOYEHUN NUTAHUS.

© 2024 PIEZUS | Bepcua 02-2024




Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALMM

MPUNTOXXEHME )X KOHTpPONb U U3MEHEHNE HaCTpoeK

)K.1 NMpoBepka COOTBETCTBUS HACTPOEK PacxoAoMepa yKa3aHHbIM B MacropTe peanbHbIM
XapaKTEPUCTMKAM MOXHO BbIMOSHATL MPU UCMOIb30BaHUU CneumanbHoM nporpammel Ha K.
Ona storo HeobxoguMo noaknounte OB K KOMMbiOTEpY 4epe3 npeobpasoBaTesb
uHTepdeiicoB RS-485/USB, kak nokasaHo B MpunoxeHuu I, 1 BOCMONb30BaTLCS NPOrpamMMont
«P-Control».

HacTpoiiku pacxogomMepa (B TOM Unc/ie BHYTPEHHUIA AMAaMETp Tpybbl ceHcopa M paboumit
[IManasoH) cneayeT CPaBHWUTL C MacMNopPTHLIMK AaHHBIMM.

)K.2 Koppekuus npubopHO# AaTbl U BpE@MEHMW MOXET BbIMNOHATLCS KHOMKaMM C
nvueBoi naHeny 3b pacxogomepa um 13 nporpammel «P-Control».

[Ans Koppekuun B MEHI0 HacTPOIKM pacxofomepa:

— BbIbpaTb KOMaHbl «HacTpoliku | Aata u Bpems»;

— KHOMKOW <BneBo> Kypcop nociesoBaTeNbHO YCTaHaBAMBAETCS B MO3ULMIO «[EHb>,
<<MeC9|Ll>>, <<|'0ﬂ,>>, <<L|aCb|>>, <<MV|HyTb|>>;

— B KaXZI0M NO3uLMKN KHOMKaMmn <BBepx>, 6o <BHU3>, N3MEHSIETCS] 3HAYEHNE BbIBPAHHOTO
napaMertpa.

3anoMMHaHue yCTaHOB/IEHHOIO 3HAY€HNS NMPOU3BOAUTCS HaXXaTUeEM KHOMKN <ENTER>.

Ona koppekuum yepes MO «P-Control»:

1) Ha MK 3anyckatoT nporpamMmy «P-Control», Ans 3Toro pasapxvBupyoT dain nporpaMmbl 1
OTKpbIBalOT nanky P-Control, B KOTOpOit BLIBUPAIOT UCMONHsAEMBIN (ain P-Control.exe;

2) BbI6UpatoT KoMaHay «HacTpoiiku COM» — B OTKpbIBLLENCSA 3KpaHHOW (hopMe, YKasbiBatoT
napaMeTpsbl CBsI3K: HoMep mcrnosnb3dyemoro COM-nopTa, ckopocTb ces3u (38400/19200/9600
6uT/C), TariMayT onpoca (AonycTUMbI 3HaueHus oT 100 ao 2000 mc). Mpv BHeceHUH
M3MEHEHWI B MapaMeTpbl ClielyeT CHauana HaxaTb KHOMKy «CoXpaHWTb», a Mocsie KHOMKY
«[danee»;

3) BbibupatoT koMaHay «[oMCK YCTPOMCTB» — B OTKPbIBLLENCS 3KPaHHOM (OPME, YKasbiBaloT
AvanasoH onpaluvBaeMbIX aApecoB B ceTu. o yMonyaHuo nocnegosaTenbHO OnpaluvBatoTCs
BCe agpeca oT 1 go 247.

Mpy BHECEHUM M3MEHEHWI1 B NapaMeTpbl CiefyeT CHayana HaxaTb KHOMKY «CoxpaHuTb», a
nocrne KHonky «[lanee» — 3anycKaeTcsl aBTOMATUYECKUIA MOUCK MOAKOYEHHBIX B CETU
RS-485 npubopoB, nepeyeHb AOCTYMHbIX U3 HUX NOSIBUTCS B cekTope «CnMcoK YCTPOMCTB»;
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4) B nepeyHe «CrnmnCcoK YCTPOWCTB» KypCOPOM MbllLK BbIGUpatoT npubop v, Ha
COOTBETCTBYIOLMX BK/IaAKaxX MH(OPMALMOHHOIO Mosisi, KOHTPONMUPYIOT paboune napameTpsbl;

5) oTKpbiBatoT BKNagKy «COCTOsIHME», Ha KOTOPOW BbIGUPAtOT KOMaHAy [YCTaHOBWUTb AaTy| Anst
KOPPEKTUPOBKM 3HAYEHWIA;

6) 3aKaHYMBAIOT CEAHC CBSA3M HAKATUEM KHOMKU e

MPUNOXXEHUE U NapameTpbl pabotbl MHTepdeiica RS-485

,U,J'Iﬂ UHTErpaummn pacxoaomMepa B aBTOMaTU3NpOBaHHbIE CUCTEMbI KOHTPOJ1A U yq'éTa
3HepropecypcoB MOXeT noTpeboBaTbCs pa3paboTka nonb3oBaTenemM CO6CTBEHHOIO
nporpaMmMHoro o6ecnequm1, CYMUTbIBaKOLWEero AaHHbIE.

* /icnonb3yetca npotokon modbus RTU.
o Anpec 255 (0xff) 3ape3epBrpoBaH ans paboTbl C OAHMM PacXoAOMEPOM Ha LLUMHE.

o [Insl naeHTMMKaLMK Ha LWMHE pacxoaoMep noaaepxusaeT koMaHay 17 (report slave id).
CneumndunyHas ans pacxogomepa MHGOpPMaUmMs UMEET Chneayowwmin Bua:

typedef struct
{
uint32_t
id,
serial;
char
tag[ 11 ];
} deviceSpecificSlavelD __attribute_ ( ( packed ) );

CTpoka Tara ycTpoiicTsa (tag) 3aBepluaetcs "\0'.

NaoeHTndurkaTop pacxoaoMepa CoAepXXUT METKY BPEMEHM KoMnunsauum BctpoeHHoro MO (id)
W ero 3aBozckol HoMep (serial). Yucna nepenatotcs B hopmare little endian (Mnagwmin 6ant
nepeaaeTcsl NepebiM).

o [1n51 NONy4YeHMs1 AaHHbIX OT pacxoJoMepa UCMOb3yeTCsl KoMaHaa YTeHns 4 (read input
registers).

B oTBeTe pacxoaoMepa UCMONb3YOTCS YMcia ¢ nnaeatollert Toukoi (float) no IEEE754-2008 ¢
oZMHapHoI TOYHOCTLIO (single precision, 32 bit) B opmarte big endian (reverse float,
CTapLuii 6aiT nepeaaeTcs NepebIM). [lBa perucrpa pacxogomepa o6pasytoT perucTpoByto
napy B popmate Y1csia C NaBatoLEN TOYKOW, UMEIOLLErO OAVHAPHYH TOUYHOCTb.

* BXOZHbIE PErUCTPbI PAcXo[0Mepa COAepXKaT CeaytoLIme 3HaUeH s

N2 nmapebl lNepemeHHas npubopa
0 HakonieHHbIN 06beM «+», M3
1 HakonsieHHbI 06beM «—», M3

© 2024 PIEZUS | Bepcua 02-2024




Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALMM

2 | MrHoBeHHOe 3HaueH1e 06bEMHOrO pacxosa, M3/cek

MpuMeyaHme — MNpy OTCYTCTBMM Y PacxofoMepa COOTBETCTBYIOLLEro CYETUMKA 06beMa
nepefaertcs 3HaveHne 0 M3,

MPUNOXXEHUE K MapameTtpbl pabotbl mHTepdeiica HART

K1 Mo nporokony HART MOXXHO nonyunTb C/ieayowme nepeMeHHblie npubopa:

VinerTugukatop MNepemeHHas npubopa
(aec. yncno)
0 OFF (HeT) — He npucBOeHa
1 MrHoBeHHOE 3HaYeHne 06bEMHOr0 pacxoaa, M3/cek
250 HakonsieHHbIN 06beM «+», M3
251 HakonieHHbIN 06beM «—», M3
252 banaHc

B 3aBOACKOI YCTaHOBKE NPUCBOEHbI C/1IeAYIOLMM NapaMeTpbl npubopa:

MNepBast nepeMeHHas npouecca (PV) — 3HadyeHne 06beMHOro pacxoaa;
BTopast nepeMeHHas npouecca (SV) — HakonneHHbIn 06beM «+»;
TpeTbs nepemMeHHas npouecca (TV) — HakonneHHbl 06beM «—»;
YeTBepTas nepemeHHas npouecca ( FV ) — He npucsoeHa.

MpuMeyaHune — YCTaHOBUTb WAN U3MEHUTb NMPUCBOEHUE NepeMeHHbIX Npubopa nepeMeHHbIM
npouecca MOXHO C MOMOLLbIO KoMaHAbl 51.

K2 YHuBepcanbHbie n o6wme komanabl HART
K2 .1 YreHune yHukanbHoro nageHtudumkaropa npubopa (0, read unique identifier)

- Tun goctyna — uTeHune
» [laHHblE KOMaHAbI — OTCYTCTBYIOT
+ OTBETHble AaHHble — 17 6anT

CmelleHne OnwucaHue 3HayeHue
0 PUKCUMPOBAHHOE 3HaYEeHUe 254
1 NageHTudurkaTop nsrotosutens 224
2 Twun npubopa 13
3 Konnuectso npeambyn 5
4 Bepcusi npoTokona 6
5 Bepcus ycTpolicTsa 0x30
6 Bepcus M0 0x12
7 AnnapaTHasi Bepcus 0x0A
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8 Cpena nepefiaum 0
9/10/11 YHUWKasbHbIN naeHTUdrKaTop XXXX
12 KonuyectBo npeambyn 5
13 Ko/in4ecTBo nepeMeHHbIX 4
14/15 CYeTUMK M3MEHEHUIA KOHPUrypaumm XXXX
16 HeT paclumpeHHoro cratyca 0

MpopomxeHue npunoxenuns K

K2.2 YreHue nepBoii nepeMeHHoM npouecca (1, read primary variable)

- Tun goctyna — yTeHue
» [laHHble KOMaHAbl — OTCYTCTBYIOT
+ OTBETHblE AaHHbIe — 5 6anT

CMelleHmne OnucaHve
0 MpeHTudmrKaTop eanHmubl n3MepeHus
14 3HaYyeHWe nepBoii NepeMeHHON npoLiecca

K2.3 UYteHue nepBoii NepeMeHHOW npouecca B BUAE CWiibl TOKA U NPOLEHTHOro
3HauyeHusa OT AMana3oHa usMmepeHusn (2, read loop current and percent of range)

- Tun goctyna — yTeHune
« [laHHble KOMaHAbl — OTCYTCTBYIOT
+ OTBETHblE AaHHble — 8 6anT

CmeLleHune OnucaHue
0-3 Tekyulee 3Ha4eHne ToKa
4-7 MpoueHTHoe 3HayeHne ot AN

K2.4 YteHne nepBOii nepeMeHHOW npouecca B BuAe CWibl TOKA M ueTbipex

AVHaAMMYECKMX nepeMeHHbix npouecca (3, read dynamic variables and loop
current)

= Tun goctyna — uTeHune
» [laHHblE KOMaHAbI — OTCYTCTBYIOT
+ OTBEeTHble AaHHble — 24 6alTa

CmelleHune OnucaHue
0-3 ToK NepBoOM NepeMeHHOW npouecca

4 NoeHTndurkaTop eanHuLbl namepeHust PV
5-8 MNepBas nepeMeHHas npouecca

9 NgeHTudmkaTop eanHnubl n3mepenns SV
10-13 BTopasi nepemeHHas npouecca

14 NaoeHTndmrkaTop eanHnlbl n3mepenus TV
15-18 TpeTbs nepeMeHHas npouecca
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19 NaoeHTudmrkaTop eanHnubl uamepenns FV
20-23 YeTBepTas nepeMeHHas npowecca

K2.5 YcraHoBka kpaTtkoro agpeca HART (6, write polling address)

- Tun gocTyna — 3anucb
- [aHHble KoMaHabl — 6alT uHdopMaumm ¢ Tpebyembim agpecom (0 ... 63)
- OTBEeTHblE AaHHble — 6alT MHOPMaLIMK C TEKYLUMM aKTUBHBLIM aipECOM

MpopomxeHune npunoxenuns K

MpumeuaHume — Ecnm ucnonb3yercs MHOroaapecHblid pexxum (3HadeHune agpeca >0) To ans
TOKOBOIO BbIXOAa NEPBO NEPEMEHHON YCTaHAB/MBAETCS! 3HAYEHME TOKA B 4 MA, T.H. PEXUM
parking.

K2.6 YteHue nonb3oBaTenbckoro coobweHuns (12, read message)

- Tvn goctyna — yTeHune
+ [laHHble KOMaH/bl — OTCYTCTBYIOT
 OTBETHblE AaHHble — 25 6alT NO/Ib30BATE/IbCKOrO COOBLLEHNS

MpumeyaHue — Nonb30BaTeNbCKOE COOBLLEHNE MOXHO 3aAaTh C MOMOLLbIO KOMaHAbl 17.

K2.7 YteHmne Ha3BaHua npubopa, peckpuntopa u aartbl (13, read tag, descriptor
and date)

- Tun goctyna — yTeHune
« [laHHblE KOMaHAbI — OTCYTCTBYIOT
+ OTBETHblE AaHHble — 21 6anT

CmelleHne OnucaHve
0-5 Tar npubopa
6-17 JeckpunTop (onucaHne) npubopa
18-20 [ata

K2.8 YteHune uHdopmaumm ceHcopa O nepBoi nepeMeHHOW npouecca (14, read
primary variable transducer information)

= Tun goctyna — uTeHune
- [1aHHble KOMaH/bl — OTCYTCTBYIOT
« OTBETHblE AaHHble — 16 6anT

CmelleHune OnucaHue
02 3aBoackoii N2 ceHcopa
3 NgeHtudurkaTop eanHny n3mepenns PV
4-7 BINW ceHcopa
8-11 HIMW ceHcopa
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12-15 | IanasoH uaMepeHust

Mpumeuanume — Moa BN ceHcopa nospa3yMeBaeTcs MakCUMabHO A0MyCTUMbIA pacxoa
XWAKOCTWN B U3MEPUTENbHOM CeveHnn npu ckopoctu 12,5 m/cek, nog HIMU — makcuManbsHoe
3Ha4eHve OT 3HaYeHus oTcedkn SMP 1 MMHMManbHOro pacxofa B 38 MM/cek. unana3oH
N3MepeHusl ONpeaensieTcs, Kak pa3HoCTb 3TUX YnCen.

K2.9 YteHue BbixoaHOW MHcpoOpMauMu nepBoi nepeMeHHOW npouecca (15, read
device information)

e Tun goctyna — yteHue
MpopomieHne npunoxeHus K

» [laHHble KOMaHAbl — OTCYTCTBYIOT
+ OTBETHblE AaHHble — 18 6anT

CMelleHmne OnucaHwe
0 MHavkaTop aBapuMHOrO cUrHana
1 Tun nepeaaToyHon yHKLMM
2 MpeHTndbMKaTop eanHnL n3MepeHnst pacxoaa
3-6 Pacxog, COOTBETCTBYHOWMIA TOKY 20 MA
7-10 Pacxoa, COOTBETCTBYIOWMIN TOKY 4 MA
11-14 MNocTosiHHas criaXusaHus
15 Mpu3HaK 3aWmTbl OT 3anncK
16 3apesepBrpoBaHo
17 NoeHTndurkaTop kaHana AL

K2.10 YteHue koga usrorosutens npmbopa (16, read final assembly number)

- Tun goctyna — yTeHune
+ [laHHble KOMaHAbl — OTCYTCTBYIOT
+ OTBETHbIE AaHHble — 3 6aliTa, CoAepXKalLME KO U3rOTOBUTENS

K2.11 3anucb nonbn3oBaTenbcKkoro coobueHus (17, write message)

- Tun gocryna — 3anucb
+ [laHHble KoMaHabl — 24 6aiTa No/b30BaTENILCKOro COOBLLEHUS
 OTBETHbIE AaHHble — 24 6aliTa. To Xe, U3 TeNla KOMaH bl

K2.12 3anucbp Ha3BaHusa npubopa, peckpuntopa u gartbl (18, write tag, descriptor
and date)

- Tvn gocTyna — 3an1cb
« [laHHble KoMaHabl — 21 6anT
 OTBETHbIE AaHHble — 21 6aiT. To Xe, U3 Tena KoMaHabl

CMellleHne OnucaHue

0-5 Tar npubopa
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6-17 NaeHTUdmrKaTop eamHnL, M3MepeHust pacxoga
18-20 [aTta

K2.13 3anucb ko3pdpuumneHTa CcraaXxuBaHMA NepBoi nNepeMeHHOW npouecca (34,
write primary variable damping value)

- Tun gocTtyna — 3anucb
» [laHHble KoMaHAbl — 4 6aiiT. 3HaueHVe Ko3OULIMEHTa CrNaXmBaHKs pacxoda SMP
- OTBETHblE AaHHble — 4 6altTa. To Xe, U3 Tena KoMaHabl

MpopomxeHune npunoxenuns K

MpuMmeyaHue — BenmunHa nokasbiBaeT KONNMYECTBO OTCHETOB, YYACTBYIOLLMX B CrIaXXUBaHUU
Ha aHa/I0roBoM BbIXOAE.

K2.14 3anucb [N nepBoit nepeMeHHOM npouecca (35, write primary variable
ranges)

- Tun gocTtyna — 3anucb
+ [laHHble KOMaHabl — 9 6anT
+ OTBETHble AaHHble — 9 6anT. To Xe, U3 Tena KoMaHAbl

CMmelleHne OnucaHve
0 NoeHTndmrKaTop eanHuL, U3MepeHust pacxoaa
14 BepxHee 3Ha4eHue pacxoaa anst Toka 20 MA
5-8 UrHopupyeTtcs

K2.15 3anucb egMHnLY U3MepeHusl NepBoii nepeMeHHon npouecca (pacxoaa) (44,
write primary variable units)

- Tun gocTtyna — 3anucb
+ [laHHble KOoMaHAabl — 1 6aiiT Koaa eavHUL U3MEPEHUS
+ OTBETHbIE AaHHble — 1 6alT. TO Xe, U3 Tena KOMaHbl

K2.16 YteHne npucBoeHns nepeMeHHbIM Nnpubpa yeTbipeM NnepeMeHHbIM npouecca
(50, read dynamic variable assigments)

- Tun goctyna — uTeHune
- [laHHble KOMaH/bl — OTCYTCTBYIOT
- OTBETHblE AaHHble — 4 6aWTa

CwmelleHne OnwucaHue
0 Kop, nepBoli nepemMeHHol npubopa (pacxon)
1 Koz BTOpOV nepemMeHHoi npubopa (SV)
2 Koga TpeTbeli nepemMeHHol npubopa (TV)
3 Koz yeTBepToOii NnepemMeHHo npubopa (FV)
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K2.17 3anucb npucBoeHus nepeMeHHbIX Npubopa yeTbipeM nepeMeHHbIM
npouecca (51, write dynamic variable assigments)

- Tvn gocTyna — YTeHne
» [laHHble KoMaHabl — 4 GaiiTa
 OTBETHblE AaHHble — 4 6altTa. To Xe, U3 Tena KoMaHabl

MpuMeyaHue — GopMaT AaHHLIX KOMaHAbI 3arMcy aHanorMyeH KoMaHae uTenus (#50). B
KauyecTBe nepBoVi NepeMeHHoN NpoLecca MOXET 6biTb UCMOb30BaHO TOSIbKO 3HaYeHue
pacxofa.

MpopomxeHne npunoxeHus K
K2.18 YreHue 3anucu apxusa npubopa

= Tvn gocTyna - YTeHue

» [aHHble kKoMaHabl — 1 6alT C HOMEPOM 3anucK apxuBea

- OTBeTHbIE AaHHble — 58 GanT

MHbopmaumsi 0 coaep>XMMOM OTBETHbIX AaHHbIX NPeAoCTaBAseTcs no 3anpocy.
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MPUNOXXEHUE J1 O6ecneuyeHue B3pbiBO3aLUULLEHHOCTH

Pacxonomepbl OTHOCATCS K B3pbiBO3awmiLeHHOMY o06opyaosaHmio rpynnbl IT no MOCT 31610.0
(F'OCT IEC 60079-0:2017) n npeaHasHa4eHbl Ansi MPUMEHEHUSI BO B3PbIBOOMACHbLIX 30HaX B
COOTBETCTBMM C MapKMPOBKOM B3pbIBO3alNTLl, TpeboBaHusMm TP TC 012/2011 # WHbIX
HOPMAaTUBHBIX JOKYMEHTOB.

PaCXOLl,OMepr KOMMNaKTHOro MCNONTHEHUA MMEIOT BWA B3pbiBO3alUMTbl —  B3PbIBO-
HenpoHuUaeMas obonouka «d» no FOCT IEC 60079-1 ¢ mapkuposkoi 1Ex db IIC T6...T4 Gb
X. PacxogoMepbl pasaenbHOro WUCMOMHEHUS MMEKOT KOMOVMHMPOBAHHLIN BU B3PbIBO3ALUMTHI:
nckpobesonacHble 3MeKkTpuyeckne uenm ypoBHs «ia» no OCT IEC 60079-11:2011 wu
B3pbIBOHEMNpPOHUL@eMble 0605104k «d» no MOCT IEC 60079-1 ¢ MapKMpOBKOW MEpPBUYHOrO
npeobpaszoBatens 1Ex db ia IIC T6..T4 Gb X “ MapKMpOBKOM 3MEKTPOHHOro
npeobpasoatens 1Ex db [ia] IIC T6 Gb X.

KOHCTpYKUMsi KOpryca M OTAEMbHbIX YacTeil 060/I0UKM pacxofoMepa BbIMOSHEHbI C YYETOM
061mx TpebosaHuit MOCT IEC 60079-0:2017. DneKTpUYECKME 3MEMEHTbI 3aKJ/IOUEHbl BO
B3PbIBOHEMNPOHMULL@EMYIO 060/04KY, BbIAEPXKMBAIOWWYIO AABMEHME B3pbiBa M UCKIOYAIOLLYIO
nepefady TOpPeHMs B OKPYXKAlOLLyld B3PbIBOOMACHYl0 cpeay. B3pblBOYCTOMUMBOCTL WU
B3PbIBOHEMNPOHULLAEMOCTb 060/104KM COOTBETCTBYIOT TpeboBaHusIM ans
anekTtpoobopynosanHns  nogrpynnel IIC  nmo TOCT IEC 60079-1. MapameTtpsl
B3PbIBOHEMPOHMLIAEMbIX ~ COeAMHeHM  (oceBasi  A/iMHa  pe3bbbl,  YMC/IO  MOJIHBIX
HEMOBPEXJAEMbIX BUTKOB pe3bO0BbIX COEIMHEHNI) COOTBETCTBYIOT TpeboBaHusM — FOCT IEC
60079-1 pana anektpoobopynoBanms noarpynnbl  IIC. CMOTpOBOE OKHO TrEpMETUYHO
YCTQHOBJ/IEHO B KpbIlIKY W COCTABNSIET C HEN Hepasgenumoe uenoe. MNutaHue npoToYHOM
YacTW OCYLLECTBASIETCS OT CBSA3aHHOr0 060pyAoBaHMS — 3/1EKTPOHHOIO npeobpasoBatens. B
pa3fesibHOM  UCTOJIHEHUM, TOK W HamnpsDKEHWE Lener CBA3bIBAlOWMX MEPBUYHBIA U
3MIEKTPOHHBIN NMpeobpasoBaTesib OrpaHMyeHbl NMPU MOMOLUM CTabUTUTPOHOB M PE3NCTOPOB.
DneKTpuyeckas Harpy3ka OrpaHUYVBAlOWMX 3/IEMEHTOB HE MPEBLIWAET 2/3 MX HOMUHAJbHBIX
3HAYEHUN.

3Hak "X" B MapKMpOBKE B3pbIBO3ALLUTbI YKa3bIBAET Ha 0CO6bIE YC/IOBUS 3KCIUTyaTauum:

— OTKpbIBaTb KOPMyC 3N1EKTPOHHOIo npeo6pa3OBaTens'-| AONYyCKaeTCa TOJIbKO MNpU OTKIO-
YEHHOM HanpsHXXeHUU 3NEKTPONUTaHUA,
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— nNpuMeHsieMble KabesbHble BBOAbI AO/MKHbI UMETb AEWCTBYIOLME CepTUUKATLI COOTBET-
ctBus TpebosaHuam TP TC 012/2011;

— TeMmnepaTypa “3MepsieMoy cpefibl He [O/MKHA MPEBbILLATb 3HAYEHU, YKa3aHHbIX B MyHKTE
2.3;

— HEeWUCnoJsib3yeMoe 0TBEepCTUE Ansa kabenbHOro BBOAA AO/MKHO ObITb 3aKpbITO 3arnyu.|K0|7|,
nocTaBnsiemMom npounssoauTenem,

— u3bbITOYHOE AaBneHne M3MepF|EMOl‘;I cpeabl He AOO0/MKHO MpeBbillaTb MaKCUMallbHOIro
3Ha4yeHud, AonyCcTmMoro ana CoOoTBETCTBYIOLLEro UCNOJIHEHNUA pacxoaoMepa.

MpoaonueHune npunoxxeHus J1
MapaMeTpbl 3/1IeKTPUYECKOi Lienu CBSA3aHHOro o6opyaoBaHus

Llenb nuTaHWsi NnepBuYHOro nNpeobpasoBaTesisi:

MakcuMasibHoe HanpsKeHNE UCKPOOMACHbBIX 110...250 B nepem., 50 'y
Lenel cesizaHHoro obopyaosaHus, Um 18...36 B nocT.
MakcuMasibHoe BbIXoAHOoe HanpsbkeHue, Ug 5B
MakcuMasnbHbI BbIXOAHOM TOK, Io 114 MA
MakcnManbHas BbIxogHasi MOLWHOCTb TOK, Po 143 MBT
MakcumanbHast BHELHSAS eMKOCTb, Co 1,59 Mk®
MakcumasbHasi BHELHSISI MHAYKTUBHOCTb, Lo 1500 MIH

Llenb M3MepuTesnbHbIX 3N1EKTPOLOB:

MakcumasnbHoe HanpshKeHne MCKPOOMNACHbIX 110...250 B nepem., 50 'y
Lienei CBsi3aHHOro obopyaoBaHus, Um 18...36 B nocr.
MakcumanbHoe BbIX0AHOe HanpshkeHne, Ug 5B
MaKkcuMarsibHbli BIXOAHOW TOK, Io 50 MA
MakcumanbHas BbIXoAHast MOLLHOCTb TOK, Po 95 mBt
MakcumanbHast BHeLWHss eMKocTb, Co 1,59 Mk®
MakcumanbHas BHELLHSIS MHAYKTUBHOCTD, Lo 1 MMH

MapameTpbl aneKTpUueckoii uenu nckpobesonacHoro o6opyaosaHms

Llenb nuTaH1a nepBuyHOro npeobpasosarens:

MakcuManbHoe BXoHOe HanpsbkeHune, Ui 75B
MaKcuMasbHbI BXOAHOW TOK, I; 630 MA
MakcumasnbHast BXogHast MOLWHOCTb, P 1,3 Bt
MakcumasibHasg BHYTpeHHss eMKocTb, Ci 0 MKD
MakcumasibHas BHYTPEHHAS MHAYKTUBHOCTb, Li 1200 MM
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Lenb U3MEPUTESIbHbIX 3NEKTPOAOB:

MakcumasibHoe BXogHoe HanpsbkeHue, Ui 5B

MaKcuMasbHbI BXOAHOW TOK, I 250 MA
MakcumanbHas BxoAHas MOLWHOCTL, P 1,25 Bt
MakcumasibHas BHYTpPEHHSS eMKocTb, Ci 0 MKD
MakcuMasibHasi BHYTPEHHSAS MHAYKTUBHOCTD, Li 0 MIH

MPUIOXXEHUE M YepTexxmn cpeacTs obecneyeHns B3pbiBO3alUUTbI
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PucyHok M.1 — Oco6eHHOCTU KOHCTPYKLUUW B3PbIBO3ALUMLLEHHOTO
KOMMaKTHOro UCMOSTHEHWs pacxoaomepa (kopnyc 1)

MpopomxeHve npunoxeHnsa M
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PucyHok M.2 — Ocob6eHHOCTM KOHCTPYKUUM B3PbIBO3ALMLLEHHOMO KOMMAKTHOIO
NCMNOJTHEHNS pacxoaoMepa (Kopnyc 2) — NosiCHeHWs B Tabnuue:

MNos. HanmeHoBaHue Matepuan Mos. HanmeHoBaHue MaTtepuan
1 Kopnyc Cnnas AK12 7 Kopnyc npoTo4HoM Cranb 20
(cmnyMumn) YyacTu
2 3aaHAs KpbllKa CnnaB AK12 8 Croika Cranb 20
(cunymmH)
3 MNepenHss kpoiwka | Crnnas AK12 9 Exd kabenbHbilt BBOA | J1aTyHb
(cunymmH) M20x1,5 HUKENMPOBaHHas
/ CTanb HepX.

MpopomkeHve npunoxeHnsa M
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MpoaomkeHne Tabnmupbl

4 CronopHoe konbuo | Cnnas AK12 10 | Exd 3arnyLuka NatyHb
(cunymmn) M20x1,5 HUKeNNpoBaHHas
/ CTanb HepX.
5 DNeKTpoHHbIV 6nok | FR4, 1,5 MM 11 | KaTywka SManupoBaHHbIi
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PucyHok M.3 — Ocob6eHHOCTY KOHCTPYKUUM B3PbIBO3ALLMLLEHHOTO Pa3aenbHOMo
ncnosiHeHus pacxogomepa (kopnyc 1) — nosicHeHus B Tabnuue:

MpopomxeHve npunoxeHnsa M
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro

PYKOBOACTBO MO 3KCMAYATALMM

Mo3. HaumeHoBaHue Matepuan | lNos. HanmeHoBaHwe Matepuan
1 Kopnyc Cnnas AK12 9 Exd kabenbHbi BBOA | J1aTyHb
(cunymmn) M20x1,5 HUKEeNNpoBaHHas
/ cTanb
HepXxaBetoLLas
2 3aaHas Kpblwka Cnnas AK12 10 | Exd 3arnyLuka NaTyHb
(cunymmn) M20x1,5 HUKeNMpoBaHHas
/ cTanb
HepXxaBetoLLas
3 MNepenHsas kpbiwka | Crninas AK12 11 | KaTywka SManupoBaHHbIN
(cunymmn) MeaHbIM NpoBoA
4 CronopHoe konbuo | Cnnas AK12 12 | Kopnyc ans Cnnas AK12
(cnnymumn) KJIEMMHOM KONOAKM (cunymun)
5 DNEKTPOHHbIN 6510k | FR4, 1,5 MM 13 | Kpblwka ans Cnnas AK12
KJIEMMHOM KOJNOAKM (cunymuH)
6 | ®naHubl Cranb 20/ 14 | Exd 3arnywka M20x1 | JlatyHb
DN25...DN800 Cranb HUKeNMpoBaHHas
08X18P10 / cTanb
HepXkaBetoLas
7 Kopnyc npoto4Hoit | Ctanb 20 15 | KnemMHas konoaka PA66, meab
yacTtu
8 | Croiika Cranb 20
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Pacxoaomepbl aAeKTPOMArHUTHbIE NOVAMAG Pro PYKOBOACTBO MO 3KCMAYATALIMM

MpopomkeHve npunoxeHnsa M
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1. Wepaxabomocre I

PucyHok M.4 — Oco6eHHOCTU KOHCTPYKLMW B3PbIBO3ALUMLLEHHOIO pa3aenbHOro
NCNOJSIHEHWS pacxofoMepa (Koprnyc 2) — nosicHeHns B Tabnuue:

© 2024 PIEZUS | Bepcua 02-2024



Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro

PYKOBOACTBO MO 3KCMAYATALMM

MpoposxeHne npunoxeHms M

Mo3. HaumeHoBaHue Matepuan | lNos. HanmeHoBaHwe Matepuan
1 Kopnyc Cnnas AK12 9 Exd kabenbHbi BBOA | J1aTyHb
(cunymmn) M20x1,5 HUKeNMpoBaHHas
/ cTanb
HepXxaBetoLas
2 3aaHAas Kpblwka Cnnas AK12 10 | Exd 3arnyLuka NaTyHb
(cunymmn) M20x1,5 HUKeNMpoBaHHas
/ cTanb
HepXxaBetoLLas
3 MNepenHss kpbiwka | Crninas AK12 11 | KaTywka SManupoBaHHbIN
(cunymmn) MeaHbIM NpoBoA
4 CronopHoe konbuo | Cnnas AK12 12 | Kopnyc ans Cnnas AK12
(cnnymumH) KJIEMMHOM KOJNOAKM (cunymuH)
5 DNEKTPOHHLIN 6510k | FR4, 1,5 MM 13 | Kpblwka ans Cnnas AK12
KJIEMMHOM KOJOAKM (cunymuH)
6 | ®naHubl Cranb 20/ 14 | Exd 3arnywka M20x1 | JlatyHb
DN25...DN800 Cranb HUKeNMpoBaHHas
08X18P10 / cTanb
HepxasetoLuas
7 Kopnyc npoto4Hoit | Ctanb 20 15 | KnemMHas konogka PA66, meab
yacTtu
8 | Croiika Cranb 20
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Pacxoaomepbl aAeKTPOMArHUTHbIE NOVAMAG Pro

PYKOBOACTBO MO 3KCMAYATALIMM

MPUOXXEHUE O - KpoHwTteiiH Ansa kpenneHus Db pa3spenbHoi Bepcum,
B3pPbIBO3aLUMLLEHHOr0 UCMOJIHEHUS U ucnonHeHus 3b IP67
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Pacxoaomepsbl aaekTpomarHmtHele NovaMAG Pro PYKOBOACTBO MO 3KCMAYATALMM
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