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1 HASBHAYEHUE U OBJIACTb NPUMEHEHUA

1.1 Cuerunku - pacxomomepsl yibTpa3BykoBsie BUPC-Y (nmanee -
CYETYMKH), TpPEJHA3HAYEHBl JJI1 HU3MEPEHUS] U KOMMEPUECKOro ydeTa
o0beMa, 00BEMHOIO pacxo/ia >KUJIKOCTH, MPOTEKAIOUIEH B 3alOJHEHHBIX
TpyOOIMpPOBOIaX B 00OMX HAMpPaBICHUIX, U, MPEOOPA30BAHUS ITUX BEIUYNH
B YHU(DUIMPOBAHHBIE HWMIYJIbCHBIN, TOKOBBIM U  HUHTep(decHbIe
ANEKTPUYECKUE CUTHAIBI.

1.2 Cyeruuku - pacxoJOMEPHI MOTYT H3MEPSTh PacXoj JHOObIX
aKyCTUUYECKH MIPOHUIAEMBIX KUJIKOCTEM, HE3aBUCHMO OT
AIEKTPONPOBOIUMOCTH, BA3KOCTH U IJIOTHOCTHU KHUJIKOCTEM:

— TOpsiYEH U XOJIOAHOW, B TOM YHCJIE MUTHEBOM BOJIbI, TEIUIOHOCUTEA
B CHUCTEMax BOJISHOTO TEIUIOCHAOXKEHUSI, CTOYHBIX BOJ;

— OpraHUYeCcKuX, HEOPraHUYECKUX BEIIECTB, HEPTEPOIYKTOB, Macell,
Pa3IUYHBIX PACTBOPOB.

1.3 OO6nactu NpUMEHEHHS CYETUYNKOB:

— KaK CaMOCTOSITEJIbHOE CPEJCTBO U3MEPEHHUS, B CHUCTEMaxX ydeTa u
ABTOMATHU3AIMH, B COCTABE U3MEPUTEIBHBIX CUCTEM.

— B COCTaB€ CYETYHMKOB BOJIbl, TEIUIOCYETUYHKOB, B CHCTEMAaX
KOMMEPYECKOT0 ¥ TEXHOJIOTHYECKOT0 YUeTa TeIia, BOAbI, CTOUHBIX BOJI.

2 TEXHUWMECKUE XAPAKTEPUCTUKHA
2.1 KOHCTpPYKTUBHbIE OCOOEHHOCTU

CdeTunkr COCTOAT M3 BJIEKTPOHHOTO Monyis (OM) B kopiyce u
IepBUYHOrO mpeodpaszoBates pacxosa (IIITP).

CueTunKy HACTPauBAKOTCS M KaTUOpPYIOTCS MPOU3ZBOJAUTEIEM U HE
TPEOYIOT NOMOIHUTEIBHBIX HACTPOCUHBIX ONEpaIuii Mocjae MOHTaxXa.

2.1.1 Cepun
CYeTYuKu-pacxoJOoMephbl BBIIYCKAIOTCSA B CEPUAX 0003HAYAEMBIX
YEThIPEX3HAYHBIM KOJIOM:
ITepBas mudpa koaa - OTHECEHUE K OJHOMY U3 CTaHJapTOB:
— Ixxx - coorBercTBHEe I'OCT ISO 4064-2017 «CYeTynKU BOIBI»;
— 2xxx - coorBercTtBHe ['OCT EN 1434-2018 «TemmocueTankm.
Bropas umdpa Kkoma — MNOTPEIIHOCT, H3MEPEHUS pacxoda u
JTMHaAMU4YeCKUi nuana3oH (1.3.2, 3.3 HacTOosIIero nacnopra):
— Xx3xx - morpemHocTth 2%, 1%;
— x5xx - morpemtHOCTh 0,5%.
Tpetrsa u yeTBepTas uudpel Koja — He ucnosb3yrorcs (00).
Cepus ¢ 0yksoit b (1300b, 2300b) o3HauyaeT MCMOIHEHUE CUETUYUKA C
MUTAaHUEM OT BCTPOCHHOM JIMTHEBOM OaTtapen HampsbkeHuem 3,6 B.



2.1.2 CxeMbl 30HOMPOBaHUSA, U3BMEPUTESTbHbIE YYaCTKU

B cuertunkax BUPC-Y mnpumMmeHSIOTCA OIHONyYEBas W JBYXJy4deBas
CXEMBI 30HJIUPOBAHHS.

OpHonydyeBasg cxeMa BKJIOYAET B ce0s OJHY mapy YJIbTPa3BYKOBBIX
natyukoB (Y3]/]) 30HAMPYIONIYI0 MNOTOK OJHUM JIYYOM YJIbTPa3BYKOBBIX
VMITYJIbCOB B IUAMETPAIIbHOM WU MPOA0JIbHOM ceueHuu [111P.

OnHonyueBble cueTYMKH BblTyckaroTcs ¢ [1T1P:

— Il - «opsimast TpyOa» - cranaapTHoe (JIaHIIEBOE WA MPUBAPHOE
MPUCOCIMHEHUE K TPyOONpPOBOAY, 30HAUPOBAHHE IOTOKA - B YIJIOBOM
ceuenuu I1I1P (pucynok 1);

Pucynoxk 1. III1P — npsimas Tpy6a ¢ ogHomyueBsiM 30HaupoBanueM (I1)

— C - «upsamas TpyOa Cc CyX’EHHUEM» - CTaHAapTHOE (PIaHIeBOE WU
pe3b00BOE MPUCOEAMHEHUE K TpyOOmpoBOaY, 30HAMPOBAHUE IMOTOKA - B
npoaoiasHoM ceuenuu I1I1P (pucynok 2a);

N ebaedebiak e @%{ w
i N\ %
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Pucynok 2. a) IIIIP — npsimas Tpy0Oa ¢ cyxenuem (C);
0) IIITP — kpecTooOpa3usrii (K).

— K - «kpecTooOpa3Hblii» - cTanaapTHOE (PJIaHIIEBOE MPUCOCTIUHEHUE K
TpyOONMpOBOY, 30HAWPOBAHHE TOTOKAa - B MpoaoiabHOM cedenun [IITP
(pucyHOK 20).



JIByxilydeBas cxema 30HIMPOBaHHUS BKIIOYAEeT B ceOs nBe mapbl Y3/[
30HIMPYIOIIUE MMOTOK CPEABI ABYMS JIyYaMH YJIbTPA3BYKOBBIX MMITYJIbCOB B
HETIEPECCKAIOIIMNXCS TUAMETPATLHOM UJIA XOpA0BOM ceueHusx [1I1P.

JIByxiIydeBas cxema IOBBIIIAET TOUHOCTh M IMTOBTOPSIEMOCTh U3MEPCHUH,
O0COOCHHO MPH HMCKAKEHHOM IMpoduiie IMOTOKA, JOMYCKaeT COKpaIleHue
IPSIMOJIMHEMHBIX ~ y4aCTKOB TpyOompoBoJa JO M IIOCJIE€ CYETYMKa
(ITpunoxenue B).

JByxiryueBbie cueTuuku BeinmyckaroTcs ¢ [P - «mpsamas tpyoa» (IT) co
CTaHJAPTHBIM  ()JAHLEBBIM  WJIM  TPUBAPHBIM  NPUCOCTUHEHUEM K
TpyoonpoBoay ¢ DN 50-2000 MM, 30HIUpOBaHUE - B JUAMETPATHHOM HIIH
xopaoBoM cedueHuu I1ITP (pucyHok 3).
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Pucynoxk 3. III1P — npsimas TpyOa ¢ qByxiaydeBbiM 3oHaupoBanuem (I1).

2.1.3 KoMnoHoBKa, nHankaums.

Bo3MoOHa KOMITaKTHAs ¥ pa3/ielibHast KOMIOHOBKA CYETYMKOB.

[Ipr KOMITAKTHOM KOMMIOHOBKE DM B KOpIIyCE€ YCTaHAaBJIMBAETCS Ha
npuBapeHHo k I[ITTP TpyOHOM cTOlKE ¢ KOPITYCOM KJIEMMHBIX Pa3beMOB.

[Ipu paszaenbHON KOMIOHOBKE DM MOXKET OBITh YCTAaHOBJEH B HIKady
iy muTte ¢ yaaaenueM ot [IITP Ha paccTossHue ykazaHHoe B Tadauie 1.

[Ipu temneparype usmepsemoi cpenbl Boiie +110°C pekomeHayercs
paszaenbHas KOMIIOHOBKA.

Cuetruuxku ceput 1300, 2300 Moryr OBITh HM3FOTOBJEHBI B
BbIcOKOTeMITepatypHoM ucnosiHeHun HT (Tabmuma 1).

Cuerynku  cepuit  1300-2500  onmuMOHaTLHO  MOTYT  OBITH
YKOMIUIEKTOBaHbl moxaysieM uHaukanuu. Cuetumku cepur 1300b, 2300b
uMmeroT KK mHAMKaTop no yMOJ4YaHuIo.

Jlnst ynoOCTBa MOHTa)ka M JKCIUTyaTallid B CUETYMKE MPEAyCMOTpEHa
BO3MOHOCTh U3MEHEHHUS MOJIOKEHUS (pa3BopaunBaHus) OM OTHOCUTEIBHO
[ITIP wa 180 rpamycoB moJib3oBaTeseM. HHCTPYKIUS MO HU3MEHECHUIO
nonoxxenuss OM npusenena B [Ipunoxenun /1.
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2.2 OCHOBHblIe TeXHMYECKUEe XapPaKTePUCTUKU CHYETUYUKOB-
pacxogomepoB BUPC-Y npeacraBneHbl B Tabnuuax 1-10.

TabOnura 1
Cepus 1300 13006 1500
2300 2300b 2500
Cxema 30HIUpOBAHUS 1 myu | 2 myu 1 myu 2 1y4a
IITIP |IIpsimas TpyOa (I1) 40 -2000 40-300 50-2000
DN, |IIpsmas Tpy6a 15 - 100 B
MM | c cyxenuem (C)
ITorpemHocTh, % 2 (1) 1 2 0,5
Brixoanon curuan NmrmyibCHbBIN
TOKOBBIN BBIXO/ Ormmus + - +
Hudposas ¢punsTparms - + + +
CrerneHb V31 65 (68)
sauTl (IP) DM 65 67 65 67
Monysib UHAUKAIIUA Ormust + Ormust
HNutepdeiic RS-485
OITYCTUMOEC yaaJICHUE
gM }(;T I1I1P, 1}\7/1H 100 > 100
IToTpebasieMslif TOK, A 0,07 | 0,15 5%x1073 0,15
Hanpspkenne mutanust, B | 24(-15/+10%) | 3,6  9-24 | 24(-15/+10%)

ITapamMeTpsl U3MepIEeMON U OKPYKAKOLIEH Cpeabl

Temmepatypa u3mMepsieMou Cpebl:

— KOMITAaKTHOE 0-110°C

— pazzienbHasi KOMIIOHOBKA 0 -160°C

— BBICOKOTEMIIEpaTypHas KOMHoHOBKa HT 0-200°C
Hcnonnenue Ha naBiaeHus cpensl, Mlla 1,0 1,6 2,5 4,0 6,3
["a30BbIC BKIIIOUEHUS B cpefie, % no o0bemy 2
TBepable BKIOUEHUS B cpejie, % no o0beMy 5

TemMmepaTypa okpysxaroleif cpes cepuiil xxx,2xxx | Munyc 40°C — +55°C

Temnepatypa okpyxarorieit cpenbl cepun 1xxxb +5 —+55°C
AtmocdepHoe naBienue, klla 84 —106,7
OTHOCUTENIbHAS BIAXKHOCTh BO311yXa, %o 95

D Inanazon (Munyc 30 — munyc 40°C) - 63 BO3MOKHOCTH YTEHHUS JaHHBIX Ha
HHJIUKATOPE C COXpaHEHUEM pabOTOCTIOCOOHOCTH.
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2.2.1

HomMmunairHbBIE

TAAMETPHI,

dbopmBI

[IT1P,

COOTBCTCTBYHOIIIUC

MHHUMaJbHbIC, TIEPEXOIHBIC, TIOCTOSIHHBIE U MAKCUMAaJbHBIC PACXOJbI IS
cepuii cuetunkoB-pacxogoMepoB 1XXX, coorBercrByromux ['OCT ISO
4064-1-2017 «CueTunku BOJbI», MPEACTABICHBI B TAOIHIIE 2.

TabOnura 2
Mpucoeaunenne | MU | ppene | HOMH- o | Maxenw | Koace
MaH;I)HH XOJHBIN Haﬂ;HH SIHHBIA | aJIbHBIN HZE;ZEEH
uDN 1\?31;{ M\ 1\?3211 M\ M\ Q:(?’KP
Cepusa 1300, 13006
K 50/1 - 0,08 0,13 4.4 6,3 8,0 75
50/2 - 0,125 | 0,20 7,0 10 12,5
15 G% | 0,031 | 0,050 1,8 2,5 3,0 10, 25
20 Gl 0,050 | 0,080 2,8 4,0 5,0 16,25
25 G1% | 0,08 0,13 4.4 6,3 8,0
32 Gl1% | 0,125 | 0,20 7,0 10,0 12,5 25
C 40 G2 0,20 0,32 11,2 16,0 20,0
50 - 0,31 0,50 17,5 25,0 31,3
65 - 0,50 0,80 28,0 40,0 50,0 16
80 - 0,8 1,3 44,1 63,0 80,0
100 - 1,25 2,0 70,0 | 100,0 | 125,0
40 G2 0,5 0,8 28,0 40 50
50 - 0,80 1,26 44,1 63,0 80,0
65 - 1,25 2,0 70,0 | 100,0 | 125,0
80 - 2,0 3,2 112,0 | 160,0 | 200,0
100 - 3,1 5,0 175,0 | 250,0 | 312,5
125 - 5,0 8,0 280,0 | 400,0 | 500,0
150 - 8,0 13,0 | 441,0 | 630,0 | 800,0
200 - 12,5 20,0 | 700,0 | 1000 | 1250
250 - 20,0 32,0 1120 | 1600 | 2000
IT 300 - 31,3 50,0 1750 | 2500 | 3125 10
350 - 31,3 50,0 1750 | 2500 | 3125
400 - 50,0 80,0 | 2800 | 4000 | 5000
450 - 50,0 80,0 | 2800 | 4000 | 5000
500 - 80,0 | 126,0 | 4410 | 6300 | 8000
600 - 125,0 | 200,0 | 7000 | 10000 | 12500
700 - 125,0 | 200,0 | 7000 | 10000 | 12500
800 - 200,0 | 320,0 | 11200 | 16000 | 20000
900 - 200,0 | 320,0 | 11200 | 16000 | 20000
1000 - 312,5 | 500,0 | 17500 | 25000 | 31250
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[Tpogomkenne TabauIbI 2

1pucOoeIMHEHNE | Mupn- | Ilepe- Homu- | Tlocro- | Makcu- Knacc
MaJILHBINA | XomHEBIM | HaubHEIA | SHHBIA | MaJbHBIA norepu
ITIP | dnaner PesnGa | Pacxon | pacxom | pacxom | pacxom | pacxom | AGBTICHMA
DN Q1, vM\u | Q2.MM\u | Qn, MP\u | Q3,MM\u | Q4, MP\u QA:péHp 1;
3,kPa
1200 - 500,0 | 800,0 | 28000 | 40000 | 50000
1400 - 500,0 | 800,0 | 28000 | 40000 | 50000
IT 1600 - 800,0 | 1260 | 44100 | 63000 | 80000 10
1800 - 800,0 | 1260 | 44100 | 63000 | 80000
2000 - 1250 | 2000 | 70000 | 100000 | 125000
Cepusa 1500
40 G2 2,0 3.2 28,0 40 50
50 - 3,2 5,0 44,1 63,0 80,0
65 - 5,0 8,0 70,0 100,0 | 125,0
80 - 8,0 13,0 112,0 | 160,0 | 200,0
100 - 12,5 20,0 175,0 | 250,0 | 312.,5
125 - 20,0 32,0 280,0 | 400,0 | 500,0
150 - 31,5 50,4 441,0 | 630,0 | 800,0
200 - 50,0 80,0 700,0 1000 1250
250 - 80,0 128,0 1120 1600 2000
300 - 125,0 | 200,0 1750 2500 3125
350 - 125,0 | 200,0 1750 2500 3125
0 400 - 200,0 | 320,0 | 2800 4000 5000 10
450 - 200,0 | 320,0 | 2800 4000 5000
500 - 315,0 | 504,0 | 4410 6300 8000
600 - 500,0 | 800,0 | 7000 | 10000 | 12500
700 - 500,0 | 800,0 | 7000 | 10000 | 12500
800 - 800,0 | 1280 | 11200 | 16000 | 20000
900 - 800,0 | 1280 | 11200 | 16000 | 20000
1000 - 1250 | 2000 | 17500 | 25000 | 31250
1200 - 2000 3200 | 28000 | 40000 | 50000
1400 - 2000 3200 | 28000 | 40000 | 50000
1600 - 3150 5040 | 44100 | 63000 | 80000
1800 - 3150 5040 | 44100 | 63000 | 80000
2000 - 5000 8000 | 70000 | 100000 | 125000

JlnanazoH u3MepseMbIX CKOPOCTEH KUIKOCTH:
— qurst TITIP «d1» (mpsimast TpyOa) - 0 — 10,5m/c, onmmonanbsHo 0 — 20M/c;

— nuig [P «Cy» (mpsimas TpyOa ¢ cykenuem) - 0 — Sm/c.
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2.2.2 HowmuHanbHBIE JUAMETPHI,

bopmBI

IIIIP, MuHMMAIILHBIC,

IIOCTOSIHHBIE W MaKCUMallbHbIe  pacxodpl i cepunt  2XXX,
coorBercTBytomux ['OCT EN  1434-2018-1  «TennocueT4yukn»,
MpeCTaBICHBI B TaOIuIIe 3.
Tabnura 3
IIpucoenuuenue Munn- [Tepe- ITocTo- Makcu- [Moreps
MaJIbHBIN XOIHBIN STHHBIN MaJIBHBIA | naBrieHUsIA
HITP [ ®nane Pesnba | Pacxon pacxon pacxon pacxon p, IpH
u DN qi, va | qt, M\u | qp, M>\u | (s, M’\u | q=qp.xPa
Cepus 2300, 23006
K 50/1 - 0,08 0,32 4,0 8,0 4,5
50/2 - 0,13 0,5 6,3 12,5 5.5
15 G4 0,03 0,12 1,5 3,0 10
20 Gl 0,05 0,20 2,5 5,0 10
25 Gl 0,08 0,32 4,0 8,0 12
32 Gl1% 0,13 0,5 6,3 12,5 7,5
C 40 G2 0,20 0,8 10,0 20,0 10
50 - 0,32 1,3 16,0 32,0 6.2
65 - 0,5 2,0 25,0 50,0 6,0
80 - 0,8 3,2 40,0 80,0 6.5
100 - 1,25 5,0 62,5 125,0 5,0
40 G2 0,45 1,8 22,5 45,0
50 - 0,7 2,8 35,0 70,0
65 - 1,2 4,8 60,0 120,0
80 - 1,8 7,2 90,0 180,0
100 - 2,8 11,0 140,0 280,0
125 - 4,5 18,0 225.0 450,0
150 - 6,3 25,0 315,0 630,0
200 - 12,0 48,0 600,0 1200
250 - 18,0 72,0 900,0 1800
IT 300 - 25,0 100,0 1250 2500 2,5
350 - 35,0 140,0 1750 3500
400 - 45,0 180,0 2250 4500
450 60,0 240,0 3000 6000
500 - 70,0 280,0 3500 7000
600 - 100,0 400,0 5000 10000
700 - 140,0 560,0 7000 14000
800 - 180,0 720,0 9000 18000
900 - 250,0 1000 12500 25000
1000 - 280,0 1120 14000 28000




[pucoenuuenue | MuHH- ITepe- ITocro- | Makcu- | Tloreps
MTP | e MaJbHBIA | XOIHBIN SSHHBIM | MaJbHBIN | aBJICHU
Pesp6a | Pacxon pacxon pacxon pacxoxn | sAp, npu
uDN qi, \u | qe, M\ | gp, M\a | s, M\u | q=qp,xPa
Cepusa 2300
1200 - 400,0 1600 20000 40000
1400 - 600,0 2400 30000 60000
I1 1600 - 700,0 2800 35000 70000 2,0
1800 - 900,0 3600 45000 90000
2000 - 1200 4800 60000 120000
Cepusa 2500
40 G2 1,8 - 22,5 45
50 - 2,8 - 28,0 70,0
65 - 4.8 - 48,0 120,0
80 - 7,2 - 72,0 180,0
100 - 11,0 - 112,0 280,0
125 - 18.0 - 180,0 450,0
150 - 25,0 - 2520 630,0
200 - 48,0 - 480,0 1200
250 - 72,0 - 720,0 1800
300 - 100,0 - 1000 2500
350 140,0 - 1400 | 3500
| 400 | - 180,0 : 1800 | 4500 | g
450 240,0 - 2400 | 6000
500 - 280,0 - 2800 7000
600 - 400,0 - 4000 10000
700 - 560,0 - 5600 14000
800 - 720,0 - 7200 18000
900 - 1000 - 10000 | 25000
1000 - 1120 - 11200 | 28000
1200 - 1600 - 16000 | 40000
1400 - 2400 - 24000 60000
1600 - 2800 - 28000 70000
1800 - 3600 - 36000 | 90000
2000 - 4800 - 48000 | 120000

DN nns cepum 23006 - 15 — 300 MM BBIZICTICHBI CEPBIM (POHOM.
Jlnama3zoH u3MepsieMbIX CKOPOCTEN KUIAKOCTHU:
— quist TITTP «dT» (mpsimast TpyOa) - 0 — 10,5m/c, onunonanbsHo 0 — 20M/c;
— niig [P «Cy» (mpsimas TpyOa ¢ cykenuem) - 0 — Sm/c.
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2.3 BbIxoaHble cUrHarnbl CHeTYMKOB

2.3.1 BeIxoaHble cUTHAJBI TPEACTABICHBI B Ta0IUIIE 4.

Tabauna 4
BbixogHow curHan CooTBeTCcTBME CUrHana
OO0BbeMy KHUJIKOCTH B MPSIMOM U PEBEPCHOM
Mmmysbebl HarnpaBJeHUAX (Tabauiia 6)
T OO0BEeMHOMY WJIM MAaCCOBOMY PacXo]ly B MPSIMOM U
OK

peBepcHoM HamnpasieHusax (kpome 13006, 23005)

Curnan «Pesepc» OOpaTHOMY HaINpaBJICHUIO TOTOKA

. Texyuue, HacTpoeuHbIe, KATUOPOBOYHBIC
Hurepdeiic RS-485 JHHHE, P ’ p
napamMeTphl, OITMOKU U3MEPEHUS

Hnsa cepuit 1300b, 2300b mnepemaua curnama 4depe3 BCTPOECHHBIN
untepgeiic RS-485 Bo3MoOkHa TOABKO TPH MOJKIIOUYEHUH BHEIIHETO
VMCTOYHMKA NTUTAHUS C HanpsixeHueMm 9 — 24 B,

2.3.2 [TapameTpbl U YCTPOUCTBO TOKOBOIO BbIXOAa.

TOKOBBIM  BBIXOJHOM CMTHal —  aKTUBHBIM, TajJbBaHUYECKU
M30JIMPOBAHHBIN, MacmTaOupyeMblii. TOKOBBIA BBIXOJHOW CHUTHAJI MOXKET
OBITH 3aIIPOTPAMMHUPOBAH MPONOPIIUOHAIBHBIM 00EMHOMY UJIK MACCOBOMY
pacxoay cpenbl (11 2.5).

[TapameTpsl TOKOBOT'O BBIXO/1a MPUBECHBI B TaOHUIIE 5.

Tabnuna 5
3HayeHne pacxoa 3HayeHne BbIXOQHOro Toka, lswx, MA
Q=0 4
Q=Qx 20
ABapus 2

ConporuiieHue Harpy3ku - He 6onee 600 Om
Bpixo1HOE HaNpsKEHUE HA Pa30MKHYTBIX BBIXOAAX - Upyr

3naueHue Qx (3HaUCHUE pacxo/ia Npy BEIXOJHOM Toke 20MA) npu
AKCIUTyaTallid MOXKET ObITh YCTAHOBJIEHO JIOOBIM, OTJIUYHBIM OT HYJIS.

HacTtpoiika nipu Beilycke U3 npou3BoacTBa: Qx = Q3 mis cepum 1xXxx, u
Qx = (s ass cepum 2xxx (Tadbmuusl 2, 3).

3HaueHust TOKa [gpix ¥ MTHOBEHHOTO pacxo/a  CBsi3aHbl (JOPMyIIaMu:
Q:QX(IBLIX — 4)/16 I IBblx = 16/QX *Q_|_4

JlnarHoctuka aBapUMHBIX COCTOSIHUM II0  BBIXOJHOMY TOKY
MpeJICTaBjieHa B TMarHoctTudeckux taduuiax [Ipunoxenue b
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2.3.3 YCTPOUCTBO 1 napamMeTpbl AUCKPETHLIX BbIXOO0B

JIMCKpETHBIE BBIXObl CYETUUKOB-PACXOJOMEPOB:

— JJISL OJTHOJIYY€BOTO CUETUMKA - UMITYJbCHBIN BBIXOJ «IMIT» U BBIXO/T
CUTHaja 00paTHOTO HampasjeHus moToka «Pesepce» (R);

— 71 ABYXJIYYEBOTO CUETUYMKA - UMIYJIbCHBIA BbIXOJ «VIMI» U BBIXO
nporpammupyemMbiid «IIpory (pucyHok 4).

[IporpaMmMupyeMbIii BBIXOJ MOXKET OBITh 3alIPOTPaMMHUPOBAH KaK:
— JOTIOJIHUTEIbHBIA UMITYJIbCHBIN BBIXO;
— BbIXOJ «PeBepc» nmnubo Bbixo «JlozaTopy.

BbIX0oabl TalbBAHMYECKU M30JIMPOBAHBI OT OCTaJbHBIX AJIEKTPUUYECKUX
enerd CYeTYMKa. OJEKTPUYECKUE CXEMbl BBIXOJAOB HWJICHTUYHBI H
chopMupoBanbl  onronapamu. Harpy3ouHble TapaMmeTpbl  BBIXOJOB
00yCJIOBJICHBI MTApAMETPAMH OITOIAP:

3nadenue HanpsokeHus KO gororpansucrtopa, B, He Oonee 30
3HaueHMe TOKa TpaH3UCTopa, MA, HEe OoJee 5
1] &
$Gx &= 2 G —
C A

ARERBE
1
JL
DRBE
|
lnnli+

| = ——
= =
S (¥ =
S 4 h-*- D
a) 0)

Pucynok 4. Cxema IUCKPETHBIX BBIXOJOB: a) OJHOIYYEBOTO CUETUHKA,
0) IBYXJIy4eBOI'O CUETUHKA.

3aBojickas yctaHoBKa 3HAYCHUS Qorceurn = 0,5Q1 (MM Qorceurn = 0,5q5) .

ITpu Q < Qorceuxn 3HAYEHHUE M3MEPEHHOI'O pacxojia MPUPABHUBACTCS K
HYJII0, UMITYJIbChl HA UMITYJIbCHBIX BBIXOJIaX OTCYTCTBYIOT.

Ipr Q > Quaxc (Q4 WM (s) M3MEpPEHUE pacxojia MPOJOJIKACTCS, HO
OTCYTCTBYIOT UMITYJIbCHI HA HMITYJIbCHBIX BBIXO/IaX.
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2.3.4 Bec 1 4acToTa BbIXO4HbIX MMMYS1bCOB.

CootBerctBue DN, koncTpykumu IIIIP, cepum cueT4yMkoB - Becy
BBIXOJIHBIX MMITYJIbCOB U BBIXOJHOM 4YacTOTE, MPEJCTABICHBI B Tabiuie 6
(3HaueHMS B CKOOKaX — 3aBOJICKME YCTAHOBKH).

Tadmura 6
Jluarma3oH Beca UMITYJIbCOB, JI/MMII
[1I1P DN
Ixxx—2xxx | (1xxx) (2xxx) 1300b -2300b
K 50/1 0,02 -0,2 (0,1) (0,1) 0,01 —100 (0,1)

50/2 | 0,04—04 | (0,1) (0,1) | 0,01-100 (0,1)
15 |001-0,1] 001 0,01 | 0,01-100 (0,1)
20 |0,015-0,15| (0,1) (0,1) | 0,01 —100 (0,1)
25 | 0,02-02 | (0,1) (0,1) | 0,01-100 (0,1)
32 1 004-04] (0,1 0,1) | 0,01-100 (0,1)

C 40 | 005-05]| (0,1) 0,1) | 0,02-100 (0,1)

50 | 0,10-1,0 | (0,1) 0,1) | 0,03—100 (0,1)
65 | 0,15-1,5]| (02) (0,2) | 0,05-100 (0,2)
80 | 025-25 | (1,0) (1,00 | 0,1—-100 (1,0)
100 | 035-3,5 | (1,0) (1,00 | 0,2-100 (1,0)
40 | 0,10-1,0 | (02) 0,2) | 0,1-100 (0,2)
50 | 0,10—1,0 | (0,5) 0,5 | 0,1—-100 (0,5)
65 | 0,15-15]| (0,5) 0,5 | 02-100 (0,5)
80 | 0,50 -5,0 | (1,0) (1,00 | 0,2-100 (1,0)
100 | 0,80-8,0 | (1,0) (1,00 | 0,5-100 (1,0)
125 | 0,80— 8,0 | (2,0) 2,00 | 0,5-100 (2,0)
150 | 1,40-14,0 | (5,0) 2,00 | 1,0-100 (5,0)
200 | 3,0-30,0 | (5,0) (500 | 1,0-100 (5,0)
250 | 5,0-50,0 | (6,0) (50) | 1,0-100 (6,0)
300 | 7,0-70,0 | (10,0) | (10,0) | 1,0— 100 (10,0)
350 | 10,0 —100| (10,0) | (10,0) -
400 | 12,5125 | (150) | (15,0) -
450 | 150-150 | (15,0) | (20,0) -
500 | 20,0-200 | (25,0) | (20,0 -
600 | 28,0-280 | (350) | (30,0) -
700 | 40,0400 | (40,0) | (40,0) -
800 | 50,0500 | (50,0) | (50,0 -
900 | 65,0-650 | (70,0) | (70,0) -
1000 | 80,0 —800 | (100,0) | (100,0) -
>1200 | 100 —1000 | (140,0) | (140,0) -
fBI)IX Makc — 100 FH fBI)IX Makc ~ 500 FI—I
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2.4 Cncrema AMarHOCTUKM OLLINOOK

Cucrema JUarHOCTUKM OIIMOOK H3MEPEHUS B OJIHOJIYYEBBIX H
nByxJiy4yeBbIX cuetunkax cepudd 1300 - 2500, Bpimyckaembix 0e3 MOIyJisi
WHJIUKAllMY, BBINOJHEHA HAa CBETOAMOAAX KPACHOIO M 3E€JEHOI0 IIBETA,
pacnonoxeHHbIXx B OM. COCTOSIHHSI CBETOJMOJ0B U BBIXOJOB CUETUMKA B
3aBUCHUMOCTH OT peXUMa €ro paboThl MPECTABICHBI B JUArHOCTUYECKUX
tabiunax [lpunoxenns b.

CucrteMa JUAarHOCTUKW OIIMOOK M3MEPEHUS B OJHOIYYEBBIX U
JIBYXJIy4€BbIX cueruukax cepui 1300-2500, ¢ moayJeM WHIMKAIIMU
BBINIOJIHEHA C UCIOJb30BaHueM BeTpoeHHoro XKK-unaukaropa (pazaen 10).

Cuetunku cepurt 13006, 2300b uMmeroT cucteMy IMAarHOCTHKH C
rcnoJib3oBanueM BcrpoeHHoro JKK-unaukaropa (pazaen 10).

2.5 OyHKUUA U3MepeHUna TemnepaTtypbl

CueTuukd MOTYT U3MEPATh TEMIIEPATYPY CpeAbl Mg yuyera
temnepatypHoro pacuupenus [P u popmupoBaHusi TOKOBOTO BBIXOIHOTO
CUTHAaJa MPONOPIMOHAIbHBIM MACCOBOMY PacXoy.

N3mepenune BoinonHsAeTcs: TepMornpeodpazoBaresiem ¢ HCX Pt500 mo
CTb EN 60751-2011, BkatouaeMoro mno AByXIIPOBOJIHON CXEME, KIEMMHBIN
pazbeM X2 (npunoxenue b). OnuuonaasHO TEpMOTpPeoOpa3oBaTesib MOXKET
ObITH BCTpOeH B Y3/I.

2.6 MaTemaTun4yeckas oopadboTka curHana

CueTunkd WMEIOT BKJIIOYaeMble TMPOrpaMMHBIA  Jemndep U
MIPOrpaMMHBINA (QUIBTP YCPEAHECHHUS C U3MEHSEMOU IOCTOSHHOM BpEMEHH
yCPEIHEHUS ISl CrilaKuBaHUs (DIIYKTyalui MoKa3aHUi pacxo/a.

Jlnama3zoH HacTpOeK MOCTOSTHHOM BpeMmenu — 1 - 20 c.
Hemndep, QuabTp, Apyrue MnapameTpbl CUETUYMKA BKIIIOYAIOTCS U

HacTpauBaroTcs uepes nporpammy Flowsonic. I[Iporpamma u ee onucanue
MOCTaBJISIETCs OECIIIIATHO TI0 3aIpocy.

[Ipn HamMuuu MOIYNS UHIAWKALIMKA TPOCMOTP 3aJaHHBIX MAapaMETPOB
BO3MOKEH C KJIIABUATYPbl MOAYJISI.

CueTyuku ¢ nmuTaHUEM OT JUTHEBOM Oarapeu, cepuu 1300b, 23005
UMEIOT PUIBTP YCPEAHEHUSI, HACTPAUBAEMBbIN MMPOU3BOIUTEIIEM.
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2.7 dneKkTponuTaHue CY4eTYMKOB

[TapamMeTpsl 2JIEKTPONUTAHUS CYETYMKOB MPECTABICHBI B TaOIHIIE 7.

Tabnuua 7

Cepus NCTOYHMK NUTaHUs HanpsixeHne UCToYHMKa NUTaHns
1300 — 2500 Buenrnuii 24 B (-15/+10%), nyascanmu<1%

13005, BcTpoennas Garapest 3,6 B

2300b Buemnuii 9-24B

[Ipy moAKIIOYEHUM BHEITHETO UCTOYHMKA K cueTunkaM cepuid 13005,
2300b BcTpoeHHas OaTapes aBTOMAaTUYECKU OTKJIIOUAETCSl.

2.8 CteneHu 3awWwmThbl 0bornovek

CYeTYuKH MOTYT U3rOTaBJIMBATLCS CO CTEIEHbIO 3aIUTHI:
— aJIeKTpoHHOTrO Moy - IP 65, IP66, IP67 (1o I'OCT 14254-2015);
— IIIIP - IP65, IP68, xaTeropus 2.

Crenenp 3amutel [P68 ¢ pa3nenbHOM KOMIOHOBKOW, JOMYCKAET
paboty IIIIP ¢ morpyxeHuem Ha ri1yOMHY 10 5 M B T€UCHHE JJIUTEIHHOTO
BPEMEHU. DJIEKTPOHHBIA MOJAYJb M3rOTaBJIMBAETCS CO CTENEHBIO 3alIUTHI
[P67, u nomxkeH pa3MelaTbCcss B MECTE AKCIUTyaTallid, COOTBETCTBYIOIIEM
crenenu 3anuThl IP67, B coorBercTBuU ¢ 'OCT 14254-2015.

2.9 YnbTpa3sByKoBble AaTUYUKN

B cuerunkax-pacxomoMepax BO3MOKHO IIPUMEHEHHUE OHOT'O U3 THUIIOB
V3 /] npuBeieHHBIX B TabauIe 8.

Ta0Omura 8
T Matepunan Marepuan Pa6ouas
"Ml xopnyca Y30 ””Ob%)ﬁ"’pa remneparypa, °C | A DN, mu
[Inactuk ITnacTtuk 0—-70 15—-300
2 | Jlatyns JIC 59 [Tmactuk 0—-110 15 —2000
Crans 40X13 Tutan BTO 0—160 25 -2000

V3]l BBINOJHEHBI TI0 CHEMUATBHON TEXHOJIOTHH, SIBJSIOLICHCS «HOY-
Xay» TPeaNnpusaTHs, W O00eCHeUHBAIOT HAJACKHYI padOTy cuUeTYuka B
TEUYEHUE BCETO CPOKA IKCIUTyaTaAIMH.
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2.10 MaTepuanbl COCTaBHbIX YacTeun

Tabnura 9
CocTtaBHasi YacTb MaTtepuan coctaBHOM YacTu
ABS nnactuk - ogHonyuyeBon IP 65
Kopnyc OM AJIFOMMHHEBOE JIUTHE C TOPOIIKOBOM OKPACKOU —
IP67, IP68

[P «mopsimast TpyOa» | Ct.3 0912C 17T'1C 08X18HI0 AISI304

®naHupl, koHPy3o0p, auddyzop - Ct1.20 ¢
[IITP «mpsimast TpyOa ¢ | MOPOIMIKOBOM OKpackou (ctanmapTHo), 20X13,
cysxearneM» DN 25-100 | AISI 304 (o 3aka3)

N3mepurenbhbiil yuactok — AIST 304

[P «mpsmas tpy6a ¢ | @manisl - Ct.20, AISI 304
cyxxeanem» DN 15, 20 | I3mepuTenbHbIN y4acTOK - JTaTYHb

2.11 MexaHu4yeckKkue, KnumaTn4yeckue napameTpbl

2.11.1 3Hadenuss Macc CYETUMKOB C Pe3bOOBBIM U (hianieBbiM (PN1,6
Mra) npucoenuHeHUeM peAcTaBiieHbl B Taonuie 10.

Tabnuma 10
DN Macea, DN  |Macca,kr| DN Macea,
KT KT

15C (G%) | 1,1(0,8) 80 C 12,1 500 I 205

20C (Gl) | 12(1,00 | som 12,2 600 T 270

25C (G1%) | 5,9(3,0) | 100C 15 700 I1 295

32C(G1%) | 7,04,5) | 100TI 17 800 I1 350

40C (G2) | 7,7(5,0) | 12510 22 900IT 450

4011 8,2 150 1 28 1000 T 540

50 C 8,1 200 I 39 1200 11 620

50 11 9,0 250 I 60 1400 TI 750

50 K 8,4 300 I 72 1600 TT 850

65 C 11,8 350 I 95 1800 TI 950

65 11 20 400 1 135 200011 | 1000

2.11.2 TabapuTHbple ¥ yCTAaHOBOYHBIC pa3Mephl CUYETYMKOB B
3aBUCUMOCTH OT MCIOJMHEHUsS W DN, MpencTaBlieHbl B NMPUIOKEHUU A.
Pa3Mepsnl L B ckoOKax — HE pEeKOMEHTyEeMbI€ JIJIsi HOBBIX MPOEKTOB.

®nanupl [TITP cootBeTcTBytoT 'OCT 33259-2015.

['abaputHbie  pasmepbl [P ¢  mnpuBapHbIM  OPUCOEIUHEHUEM
cooTBeTCTBYIOT pazMmepaM III1P ¢ dmaHeBbIM pUCOSIUHEHUEM.

16



2.11.3 CooTBETCTBHE CUETUMKOB HOPMATHUBHBIM JOKYMEHTAM B YaCTH
yCIOBUU OKpyxawmeid cpeabl OMC ©W MeXaHHMYEeCKHX BO3IAEHCTBUUI
npuBeaeHO B Tabnuie 11.

Tadmuia 11

[TapameTp HopmatusHbin
JOKYMEHT

I'OCT EN 1434-1-2018

Y C0BUs OKPYXKAOUIEH CPEbI, KIIACCHI
ucrnonuenus B, C

Y CTOMYMBOCTD K 3JIEKTPOMArHUTHBIM
BO3MYIIEHUSIM, Kjacc B

KnuMartnyeckre n MEXaHUYECKHE YCIOBUS
AKCIUTyaTaluu

Y CcTOMYUBOCTH K BO3JIEHCTBUIO
CUHYCOMJAIbHBIX  BHOpaluii  BBICOKOU
yacToThl, ucnojanenue L1 (5-35 I'i, 0,35mm)

['OCT ISO 4064-1-2017

['OCT ISO 4064-1-2017

['OCT P 52931-2008
['OCT 14254-2015

2.11.4 Ilotepsa naBnenus (Ap) na IIIIP B 3aBucHMMOCTH OT pacxoja
ompeaeseTcs 1mo popmyie:

Ap = Apn(Q/Qp)?, KI1a,
rae Apn - noteps aasiaeHus Ha IIIIP mpu Qs wim qp (Tabnuisl 2 u 3
COOTBETCTBEHHO), Q - pacxo/ It KOTOPOro paccuuThiBaeTcs Ap, M3/,

2.11.5 JInuHbl NpsSMBIX YY4aCTKOB TPyOOIIPOBOJA JI0 U MOCJIE CUETYUKA
npenacrasicHsl B [Ipunoxennn B.

2.11.6 Cpennuii cpok ciayx0bl He MeHee 12 neT, HapaOoTKa Ha OTKa3
He meHee 75 000 yacos.

2.12 NpnmeHeHUe cYeTUYUKA HA HEBOAHbIX cpeaax

2.12.1 CyeTunk MOXXET HOPUMEHATHBCA JJId HM3MEPEHHS pacxoja
HEBOJIHBIX CpEJl — TEMHBIX U CBETJIBIX HEPTENPOIYKTOB, PACTUTEIBHBIX U
CUHTETHUYECKHX MaceJl, APYTUX aKyCTUYECKH TPOHUIIAEMBIX KHUJIKOCTEW.

2.12.2 Ins 3TUX U3MEPEHHUM CYETUHUK UMEET CHEINATbHbIE HACTPOUKHU
MapaMeTpPOB U3MEPEHUS, YCTAHABIMBAEMbBIE U3TOTOBUTEIIEM IIPU BBITYCKE
U3 NPOU3BOJICTBA, YTO CJIEAYET YUYUTHIBATH IIPHU 3aKa3e.

2.12.3 Ilpy wW3MEpPEHHH CUETYUKOM KOJWYECTBA Macel U Ma3yTa
JOJDKHA O00€CleYuBaThCd ~ MUHUMANIbHAsT BSI3KOCTh MPOAYKTOB IS
WCKJTFOUCHHMS PACCIOCHUS U 00pa3oBaHUsl MHOTO(a3HBIX TTOTOKOB.

Jlns yCTOMUMBOrO H3MEpPEHMS] KOJMYECTBAa Ma3zyTa HeoOxoaumas
Temneparypa masyta - He meHee 100°C.

Jmg  yCTOMYMBOTO H3MEPEHUA KOJMYECTBA Macesl TeMIeparypa
JIOJKHA COOTBETCTBOBATh BU3yaJbHOU HE3AMYTHEHHOCTH CPE/IBI.
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3 METPOJTIOTMYECKUE XAPAKTEPUCTUKH

[TorpenrHoCcTH U3MEpPEHHUS 00BEMa U OOBEMHOTO PacX0/a CYETYNKOM-
pacxoJIoMepoM IIpe/icTaBlICHbI B TabuuIe 12.

Tadomura 12
Cepusi Ananasox [Mpenensl gonyckaemomu
cyeTyuMKa SMEPEHIA OTHOCUTENbHOW NOrpeLlIHoCcTH, o, %
pacxoaa P » Of, 70
Q2<5Q<Qq +2 [To 'OCT
1300 Q1<0Q<Q2 +5 ISO 4064-1-2017
1300b Q25Q< Qs +1
Qi=Q<Q +3 [To TY BY
1500 Q22Q< Q4 + 0,5 101138220.017-2016
Qi<Q<Q +1,0
qt<q<qp 2
. i(2 + 0702 qp /q)a
2300 G=A=At | Lo e Gomee £5% Io FOCT
2300b u<q<qp +1 EN 1434-1-2018
+(1+ 0,01 qp /q),
< g<
B=9=9 ) 46 we Gomee +3,5%
[Io TY BY
2500 Gi = q9=0s £0.5 101138220.017-2016

4 KOMIIVIEKTHOCTBb CYHETUYUKA

No HanmeHnoBanue u o003HaYeHNE KonnuecTBo
Cuetuuk ynbTpazsykoBod BUPC-Y 1

2 | MoHnTaxnbii koMmiekT MK ITo 3aka3y
PyKOBOACTBO 10 3KCITyaTalliu, MACIIOPT 1+1

MonTaxusie kKoMIuieKTsl (MK) MOTyT mocTaBiasThes 115 GhIaHIIEBOTO
U Pe3b00BOTO MPUCOCTMHEHUSI.

MoHTaXHBIE KOMIUICKTBI (DIIAHIIEBOTO MPHUCOCAUHCHHS COCTOST M3
cTaHgapTHBIX OTBEeTHBIX (anneB mo ['OCT 33259-2015, 6onToB, raex,
MPOKJIAI0K. UepTexxku aeraiell MOHTaXHBIX KOMIUICKTOB JJIsi PE3bOOBOTO
IpUCOSTNHECHUS TpuBeaeHbI B [Iprnoxennu A.
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5 OBO3HAYEHUE CYETYUKOB
5.1 O603Ha4YeHne OQHONY4YEBOro ynbTPa3sByYKOBOIro CHETUYMKa:

CueTuuk BUPC-Y-XXXX-X-XX- XX-X-XXX-XXX-XXXX -XX- X -XX

Tun cuetunka

Homunaneneii fuametp DN, mwm:
®mnannesoe 15 — 2000
Pe3nboBoe coequnenne: G¥B-G2B

®dopma (matepuain) [I1P:

I1 — mpsiMasi TpyoOa

C — mpsmMas Tpyoa ¢ cy)KeHUeM
b — TIOJ PUBAPKY

K — KpecTooOpa3HbIi

ITHx, CHxx — HepikaBeromas CTajlb

Homunansnoe gasienwne: 16 — 1,6 Mlla
25 —-2,5 MIla
40 — 4,0 MIla
63 — 6,3 MIla

Crenens 3amuThl (IP): 65 — P65
67 — P67
68 — IP68

Monynp HHAMKAIWHU: N — ¢ MonyneM nHaMKanup
O —MoIynb OTCYTCTBYET

ToKOBBIN BBIXOJ: 420 —(4-20)MA
WnTepdetic: 000 —oTcyTcTBYET

485 — RS-485
Cepusi: 1300; 2300; 1300b; 23006
[TorpenHocTs: 10 - 1,0%

20 - 2,0%

Bec Beixognoro nmmysnca: 0,02 - 1000 /umm

Hamnpspkenne nutanus: 00 — BctpoeHHas 6atapest 3,6 B
24 — nocTositHHOE HanpsbkeHue 24 B
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5.2 O603Ha4YeHne ABYXJTy4€BOro ynbTPa3sByKOBOIro CHeTUYMKa:

CueTuuk BUPC-Y-2 XXXX—XXX—XX—%Q( —X— XXXX-XX-X-X

: Dl

Tun cyeTumnka

Homunansneit fuametp DN, mwm:
®nannesbiid 50 — 2000.

HUcnonuenune I1I1P:

[T — mpsimast TpyOa, yraepoaucTas CTaib
[1(1x) —psimas TpyOa, H/K CTaNb

b — mox mpuBapky

HT — BeIcOkOTEMIIEpPATYPHOE

HomunanbHOE 1aBiieHUE: 16 — 1,6 MlIa
25 -2,5 MIla
40 — 4,0 MIla
63 — 6,3 MIlla

Crenens 3amutel OM (IP): 67— IP67
68 — IP68

Moaynb UHAUKAIMY: U - ¢ MmoxyneM UHAUKALIUH
O - MOJTYJTb OTCYTCTBYET

Cepusi: 1300
1500
2300
2500

[TorpemHocTh cueTUnKa: 05 - 0,5%
10 - 1,0%

Bec BbIXOIHOTO MMMyJIbCA: 0,02 - 1000 g/umn

Pa3zmerienne DM: B -BepTuKanbHOE
I' - ropuzoHTanbHOE

C 07.2020 B cueTUHKE MO0 YMOTYAHUEO IPUCYTCTBYET TOKOBBIA BBIXO/T
4-20 MA, untepdeiic RS-485 u orcyrcTByeT untepdeiic RS-232.

Hanpsoxkenue nutanus — 24 B moCTOAHHOTO TOKA.
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6 MPUHLUMN OEACTBUA U PABOTA

6.1 ITpunuun neiictBusi cuetunka BUPC-Y ocHoBaH Ha u3MepeHUU
Pa3HOCTH BpPEMEH PACHPOCTPAHEHUS YIbTPA3BYKOBOIO HMIIYJbCAa IO
HAIPABJIEHUIO TIOTOKA, W, MO HAMPABJIECHUIO NMPOTUB MOTOKA JJISI OJTHOM WU
IBYX map Y3]l, 4To mo3BOJISIET ONPEAETUTh CKOPOCTh NoToKa. [lo mpuHUImmy
neictBust BUPC-Y oTHOCHTCS K BpeMsl - UMITYJIbCHBIM PAacX0J0MeEpaM.

KonmnuectBO  mpoTekawomen  KUAKOCTA i1 OJHOTO  Jiyya
paccuuThIiBaeTcs o Gopmyiie:
V=K, (1/t++ 1/t-) T,
rne V — KOJMYECTBO MPOTEKAIOIIEH BOJbI, M
T — Bpems paboTHhl, C;

3.
)

t+, t- — BpeMsl pacIpOCTpaHCHHUsI YJIbTPa3BYyKOBOI'O HMMIIyJbcCa IIO
HaIMpaBJICHUIO TOTOKA U MIPOTHUB HAPABIICHUS MOTOKA, C;

Ko - xo3ddunmeHT  paccumThiBaeMbli 10  pe3ysbTaTaMm
reoMmeTpudeckux uaMmepenuit I1I1P nsa xaxaoi napel Y3/ o popmyne:

I<n=I<H ’ I<Mn

r1e: h — IpUHUMAET 3HaueHue ot 1 1o 2;
Ku — rugpoanHaMudeckuii KodhPUIIUeHT;
Kwmn — k03 dunment yunrtsiBaromuii reometputo TP,
Koaddumuent K, 3aHoCUTCS B MaMATh CUETUYHMKA U UCTIOIB3YETCS MPH
€ro KaJuOpOBKE U TTOBEPKE.

6.2 CdeTurK aBTOMATUYECKH BBIOUpAET ONTHUMAIbHBIC MapaMeTpPhl
30HIMPYIOIIETO U MIPUHATOrO CUTHANOB. [lapaMeTpsl curHaia 30HAUPOBAHUS,
nuamna3zoH APY NpHeMHBIX KaHAJIOB AOMYCKAIOT 3HAYUTEIbHOE U3MEHEHHE
napaMeTpoOB U3MEPSEMOUN KUIKOCTH (TEMIIEpATYyphl, JTABJICHUS, BSI3KOCTH,
aKyCTHYECKOW MPOHUIIAEMOCTH).

6.3 BHUMAHMUE! [lpu skcrimyaTaiuu C4ETYUKA MOTYT MPOUCXOAUTH
U3MEHEHUE YCJIOBUS U3MEpEeHHUsi — oOpa3oBaHue OTIoXeHuHM Ha Y3][ u
CTEHKaX TpyOOImpoBoAa, MOSBJICHUE Ta30BbIX M BO3IAYIIHBIX ITy3bIPHKOB,
oOpa3zoBaHKe MHOTO(a3HBIX MOTOKOB U T.II.

N3MeHeHne yCIIOBU W3MEPEHUS MOXKET MPUBOJUTH K YBEIUYECHHIO
MOTPEIIHOCTH W3MEPEHUS, YXYAIICHUIO METPOJOTHYECKOW CTaOUIIBHOCTH
WJIY K IIPEKPALLCHUIO U3MEPEHU pacXxoa.
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7 MAPKUPOBKA 1 NJIOMBUPOBAHUE

7.1 MapkupoBKa cueTYMKa-pacxojioMepa npeacTaBiiceHa B Tadauie 13.

Tabmuia 13

Cepun 1 XXX
(I"OCT ISO 4064-2017)

Cepun 2XXX
('OCT EN 1434-2018)

- 3HAK YTBEPKJICHUS TUINA;
- TOproBas Mapka
U3TOTOBUTEJNS;
- MECSIII U TOJ] U3TOTOBIICHUS,
CEpUMHBIN HOMED;
- 3HAYCHUS pacxona
Qs, Q3/Q1,
KJIAaCC OTEPH JABJIECHUAAD;
- HaIIpaBJICHUE TTOTOKA;
- HOMUHAJIbHBIN pa3zmep DN;
- MAaKCUMAJIBHO JIOITyCKaeMOe
JABIICHUE;
- TEMIIEPATYPHBIN KJIACC;
- IPEIEIIbI TOTPEITHOCTH;
- BEC BBIXOJHBIX UMITYJIbCOB;
- HaIpsSH>KEHUE TTUTAHUS;
- moTpeOdsssemMas MOIIHOCTD.

- HAUMEHOBAHUE WJIM TOPTrOBasi MapKa
M3TOTOBUTEIS;

- T, CEPUSI, MECSI U TOJ BBIITYCKa,
CEpUIHBIN HOMED;

- TeMIepaTypHbii Auana3oH (Omind Omax);

- 3HaYeHus pacxona (qi, gp ¥ gs);

- HaIIpaBJICHUE TTOTOKA;

- HOMUHAJIBHBIN pa3zmep DN;

- MAKCUMAJIBHO JOIIyCTUMOE padoyee
nasienue PS B Oapax;

- HOMHUHaJIbHOE AaBieHue PN;

- PEJIEIIbI TOTPEIIHOCTH;

- crenenb 3amuThl o 'OCT 14254-2015;

- BEC BBIXOJHBIX UMITYJIbCOB;

- KJIaCC IO yCJIOBUAM OKPY>KAIOIIEH CPEbI;

- HAIIPSIKEHHUE BHEIIIHETO NMUTaHNUS;

- moTpeObsemMasi MOIITHOCTb;

HGHOCpGI[CTBeHHO Y MOHTAQXHBIX KOJOJOK J3JICKTPOHHOI'O MOIAYJIA

7.2 IlmomOupoBanue:

YKa3aHa HyMCpalus H HA3HAYCHUC KOHTAKTOB MOHTAXXHBIX KOJIOJOK.

a) TapaHTUMUHOW TUIOMOOW (HAKJIEWKON) M3TOTOBUTENS IJIOMOUpYETCS

ONIMH W3 BUHTOB KpEIUICHUS TEYaTHOW IJIaThl WM 3allMTHON TNaHeIu
AJIEKTPOHHOTO MOAYJISl CYETUHKA;

0) mocie TMOBEPKU OTTUCKOM KieiiMa (HakJIeHKoi) MoBepUTENs
MJIOMOUPYETCS OJMH U3 HEOIJIOMOUPOBAHHBIX BUHTOB KPEIUICHUS MEYaTHOU
IJIAThl WK 3AIUTHON MaHEeIH 3JIEKTPOHHOTO Moy (OM);

B) IIOCJIE MOHTaka HABECHBIMU TJIOMOaMU TPUHUMAIOIICH OpraHu3aluu
yepe3  CHeUHaTIbHBIE OTBEPCTUS  IUIOMOUPYETCS  KpBINIKa  KOpIlyca
ANIEKTPOHHOTO MOAYJIA U Koanauku Y 3/l (mpuiioxenue A).

7.3 IlmoMOupoBaHue CUETYMKA JIOJHKHO HMCKI0YaTh BO3MOXKHOCTBH €TI0
JIEMOHTaXa U HECAHKIIMOHUPOBAHHOTO JIOCTYIIA K OTBETCTBEHHBIM Y3J1aM.
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8 MEPbl BE3OIMNACHOCTU

8.1 IIpm MOHTa)xke W 3KCILUTyaTaluu cueTduka-pacxoaomepa BUPC-Y
co0yioaTh TpeOOBaHUS HOPMATUBHON JOKYMEHTAIlMU TMPUBEJICHHOU B
tabnure 14.

Tadonura 14
O6o3HaueHUE HanmeHnoBaHue JOKyMEHTa
[TpaBuna TEXHHKU OE30MACHOCTH TIPH  AKCILTyaTaIiH
TKIT 427-2012| " P P yaran
AJIEKTPOYCTAHOBOK

[IpaBuna TEXHUYECKOM AKCILTyaTallid 3JIEKTPOYCTAHOBOK

[IpaBuna TEXHUYECKOM DKCIUIyaTallMd TEIUIOYCTAHOBOK

TKII 458-2012 . .
U TEIUIOBBIX ceTel moTpeduTenei

[IpaBuna TeXHUKH O€30MACHOCTH TPH  AKCILUTyaTalUH

TKII 459-2012 . .
TEIJIOYCTAHOBOK M TEIUIOBBIX CETEN MOTpeOUTENEei

8.2 McTOYHMKHM ONAaCHOCTHU IIpU MOHTAXC M 3KCILTyaTalluy CUCTYMKA:

— BJIEKTpUUYECKHM TOK HanpspbkeHueM 10 1000 B;
— AU3MepsAeMast cpejia Mo AaBJICHUEM U IIpu Temieparype 10 160°C.

be3omnacHoCTh AKCIUTyaTalliy CUeTYNKA 00ECIIeUnBACTCS:

— repmeTuuHbIM coeauHenuem [P ¢ TpybompoBoaom;

— M3OJISIMEN 2JISKTPUUECKUX HeTel mprudopa;

— HaJIC’)KHBIM KPEIJICHUEM MPpUOOpa P MOHTAXKE HA OOBEKTE;
— HAJICKHBIM 3a3E€MIICHUEM.

8.3 K paboTe 10 MOHTa)xXy H OOCIY>XKUBAHHUIO JOIYCKAIOTCS JIUIIA,
UMEIOIINE COOTBETCTBYIOIIYIO KBaJIM(UKAITUIO (pabota C
anekTpoyctanoBkamu 10 1000 B) n3yunBmme Hacrosuee PO u npomenmue
WHCTPYKTaX MO TEXHUKE OE30MaCHOCTH.

8.4 Ilepen MOAKIIOYEHHEM K JJICKTPUYECKOM CETH CUETYUK JOJDKEH
OBITH 3a3€MJIEH JKEITO-3€JIEHBIM IIPOBOJOM CEUEHUEM HE MEHEE 2,5 MM,

Buumanue. KOHTYyp 3alIUTHOTO 3a3€MJICHHS IPEABAPUTEIBHO JIOJIKEH
OBITH IPOBEPEH HA OTCYTCTBHUE HANpsiKEHUS Ha HeM. [IpeanouTutensHo s
3a3€MJICHUS CYETUYHKA UCMOJIb30BATh OTAEIBHBINA KOHTYP.

MecTa 3a3eMJIeHUS YKa3aHbl B IPUIIOKECHUU A.

8.5 IlpucoenuHeHue W OTCOCIMHEHME CHUTHAJIBHBIX KaOeneH,
ycTpaHeHne AehEeKTOB, U 3aMEHa CYETYMKA JIOJKHBI MPOU3BOAUTHCS TMPH
OTKJIFOYEHHOM 3JICKTPOIUTAHWM, OTCYTCTBUH B TPYOONpPOBOJIE JaBICHUS U
KHUJIKOCTH.
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9 MOHTAX U NMOAINOTOBKA K PABOTE

9.1 PekomeHaauumm no MOHTaxXy B TpybonpoBoae

9.1.1 Cuerunk-pacxoAOMEP MOXKET YCTAHABIMBATHCA HA HAKIOHHOM
TOPU30HTAJILHOM HJIM BEpTUKAJILHOM TpyOompoBoje (Pucynku 6 - 8).

C4YeT4uK J0JDKEH ObITh MOJHOCTBIO 3aM0JIHEH H3MEPSIeMOU Cpeoi.

He yctaHaBnuBaTtb CHETUYMKM NOL 3anOpPHOMN apMaTypowu,
KnanaHamu n NpoYMMmM YCTPONCTBaAMM, MOSIOMKA KOTOPbIX MOXET
NPUBECTM K NonagaHunio paboyven cpedbl Ha CYETHUK.

9.1.2 Ilpu BBINTOJTHEHHH MOHTaXKHBIX padOT Ha TPYOOIPOBO/IE:

— cobmoaate TpeboBanuss 'OCT 16037-80 CoenuHeHus CBapHbIE
CTaJbHBIX TPYOOIPOBOIOB;

— UCIOJIb30BaTh MOHTAXKHBIN y3€J1 TPOU3BoJIcTBa «Boressneproy;
— cobmonath npsimonuHelHbie yuacTku ([Ipunoxenue B);

— YCTaHABJIMBATh CYETUYUK MOCJIC BHITIOJIHEHUS CBAPOUYHBIX PalOT;
— UCKJIIOUYUTH MPOTEKAHUE CBAPOYHOTO TOKA YEPE3 CUETUHK;

— UCKJIIOYUTH 00pa30BaHUE BO BHYTPEHHEH MOJOCTH MPSMBIX YYaCTKOB
BBICTyIAIONIUX ()parMEeHTOB, 3ayCEHIIEB, HAILJILIBOB, Kalelb METala;

— 00ecneynTh COOTBETCTBHE BHYTPEHHETO AMAMETpa MPSIMOJIMHEHHBIX
yuacTkoB ¢ DN pacxogomepa He xyxe * 4% DN;
— 00€CneYnuTh COOCHOCTh PSIMBIX Y4acTKOB He Xyxke + 4% DN;

— o0ecneunTh NapajjieIbHOCTh OTBETHBIX (uIaHIleB He Xyxke T 0,5 Mmwm;

— 00ecneYnTh COOTBETCTBUE HANpaBICHUS JABUKEHUS KUIKOCTU B
TpyOOINPOBOJI€ C HANPABICHUEM, YKa3aHHBIM Ha KOPITYCE CUCTUUKA;

— UCIIOJIB30BAThH OpI/IFI/IHaHBHBIe H&pOHI/ITOBBIe HpOKJIa,Z[KI/I.
Mpoknapkn ycrtaHaBnuBaemble mexay ddnadHuamu MNP wm
TpybonpoBoaa, He AONMXHbI BbICTYNaTb BHYTPb TpybdonpoBoaa!

9.1.3 IIpu HEBO3MOXKHOCTH OOECTICYEHHUS MPSAMBIX YYACTKOB JI0 M TIOCIIE
CUETYMKA-PACXOJIOMEpPa B COOTBETCTBUM C MPUIIOKEHHEM B, momyckaercs
poBeAcHUE 00ClIeJOBaHUsI 00BEKTa ¢ pa3pabOTKON METOJAMKH BHITTOJHECHUS
U3MEPEHUM C YUeTOM UHAUBUAYAJIbHBIX YCIOBUM HAa OOBEKTE.
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Pucynok 6

N~
A4

OCb

Pucynox 7

V3]

Pucynok 8
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9.2 CHUXeHue BNIMSAAHUA BO3AyXa U ra3oBbIX BKNOYEHUN

9.2.1 MoHTa)X CUeTUYMKa U JaBJIEHUE KUIKOCTH JOJDKHBI UCKIIIOYATh
0o0pa3oBaHKE My3bIPHKOB BO3/yXa U I'a30B B U3MEPUTEIILHOM YYacCTKeE.

9.2.21lpnu mNPOEKTUPOBAHUM U YCTAHOBKE CUETUYHMKA BBINOJIHSITh
PEKOMEH ALK TPEACTABICHHBIE HA PUCYHKaX 6 U 7:

— wm30erath yCTAaHOBKH B HAUBBICIICH TOUKE CHCTEMEI;
— wu30erath yCTAaHOBKHM Ha CBOOOIHBIN U3JIUB;

— TPUMEHSTh BO3JYXO- WU ra30COOpPHUKHM Jyisi cOOpa U BBINyCKa
HAKOIUIEHHOT'0 BO3/yXa WJIU T'a30B;

— TIIpU YCTAaHOBKE B I'OPH3OHTAJILHOM IOJOXEHHUU OCh Y3][ cUeTYHKa
JOJKHA OBITh KaK MOXHO OJIMKE€ K TOPU3OHTAIIBHOMY TOJIOXKEHUIO JIJIsI
YMEHBIIIEHUS 00pa30BaHUs OTJIOXKEHUI M CKaIIMBaHUS Bo3ayxa Ha Y 3]l
(pucyHOK 8).

9.3 CHUXXeHue BNUAHUA TBepAbIX BKITIOYEHUN

9.3.1 B KOHCTpYKIIUM CUETUHKA NPUHATHI MEpPbI ISl YMEHBIICHUS
CKAIUIMBaHUS OTJIOKeHUM Ha Y3/ u B uamepurensHoM yuyactke [1I1P.

Ho npu npoeKTupoBaHUM U YCTAHOBKE CUETUYMKA CIICIYET YUYUTHIBATH
BO3MOKHOCTb 00pa30BaHMs OTIIOKEHUM:

— TIpU MaJIbIX CKOPOCTAX MoToka (meHee 0,5 m/c);

— IpU HAIUMYUKU B HU3MEPSEMOM XKUJIKOCTH BKIIOUECHHH, 00pa3yrommx
B3BECU (CYCIIEH3MM BEIIECTB, UJ B PEYHOM BOJE, WJI B TEXHUYECKOW WIIU
CTOYHOM BOJIC);

— MNPU UCMOJIb30BAHUU CUYETYMKA HA BOJIC, UMEIOILIECH KapOOHATHYIO U
HEKapOOHATHYIO KECTKOCTb.

9.3.2 Jlyist cHUYKEHUSI BEpOSTHOCTH 00pa3oBaHus OTI0KeHU Ha Y3/ u
B U3MEPUTEIHLHOM y4acTKe HE0OX0UMO:

— o0ecneyuTh CKOPOCTh KUJIKOCTH TpHU u3mMepeHun He menee 0,5 M/c;

— npuMeHATh [1ITP u3 HepxaBerommnx MapoK CTaje;

— TpeaycMaTpyUBaTh YCTAaHOBKY II€pEl CUETYMKOM OTCTOMHHUKOB,
(GUIBTPOB, CUCTEM OMAarHWUYMBAHUS BOABI U T.M., C YUYETOM HEOOXOJMMBIX
MPSIMBIX YYaCTKOB coryiacHo [Ipuiioxenus B;

— OpeaycMaTpuBaTh BO3MOXHOCTh JemMoHTaxa Y3J[ u IIIIP nns
OCMOTpa ¥ OUYHUCTKH (IIIJTI030BBIe KaMepbl, (praniieBoe ucnonaenue [111P).
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9.4 PekomeHaaunMm No 3N1EKTPOMOHTaXy

9.4.1 ITlogkiroyeHHWe HANPSHKEHUS MHUTAaHUA CUETYMKA BBIOJHATH
KabeJieM C KpYIJIbIM CEYEHUEM HAPYKHBIM JUaMeTpoM 4 — 8 MM.

JIMMHBl TUHUN TUTAHUA B 3aBUCUMOCTH OT CEUEHHUS KU KaOems
IpUBEJACHBI B TabuIe 15.

Tabmuma 15
CeyeHune Xunbl [onyctnmasa anvHa
Kabenda nuTaHua, Mmm> NVHUN NUTAHUA, M
0,35 100
0,5 150
1,5 300
2.5 500

[TonkmroueHrWe CHUTHAJIBHBIX JIMHUN BBINOJHATh SKPAaHUPOBAHHBIM
kabeseM c ceueHueM xui He Mmenee 0,35 Mm2.

9.4.2 Jlonyckaetrcsi OOBEAUHATH JIMHUIO TNUTAHUS U CHUTHAIBHYIO
JUHUIO UMIIYJBCHOTO BBbIXOJa B OJAHOM  Kabene, MNpUMEHEHUEM
YETBIPEXKMIBHOTO SKPAHUPOBAHHOTO Kadens tuna KMM 4x0,35 mm? unu ¢
OOJIBIIIMM CEYEHUEM KUJI. YUUTHIBATH JOMYCKHU NMPUBECHHbIEC B Ta0muIe 15.

JIns MOJOKIIOYEHHS 3a3€MIJIEHUS HCIIOJIb30BaTh MEIHBIA MNPOBOJ C
ceyeHneM He MeHee 2,5 Mm%, MecTa 3a3eMJIeHUs YKA3aHbI B TIPUIIOKEHUH A,

9.4.3 PacnosioxeHnue ka0ene TOIKHO UCKII0UYATh CTEKAHUE 110 HUM
BOJbI B KaOenbHBbIE BBOJBI pacxoaomepa. g storo mepen kabelbHBIM
BBOJIOM (hOPMUPOBATH U3 Kabems «neTiam» guameTpom 150 - 200 Mm.

9.4.4 Ha3HaueHue KOHTAKTOB KjieMMHOro paszbema (IIpunoxenue B,
pucynku B1, B2):
+ KJIE€MMa MOJIOKUTEILHOI'O MOJII0Ca UCTOYHUKA TuTanus 24 B;
— KJIEMMa OTPUIATEILHOIO MOJII0Ca NCTOYHUKA TuTaHus 24 B;
1. xJIeMma UMITYJbCHOTO BBIXOAA;
1 xiemma o6riero nposoaa;
R KJIEMMa BbIxoja «PeBepey.
Tabauia JMArHOCTHMKM COCTOSIHMSI CUETYMKA MO JIHAarHOCTHUYECKUM
CBETOIMOAAaM U TOKOBOMY BbIxoay - B [Ipunoxenun b.

9.4.5 llenn mnHUTaHHUS CYETUYMKA 3AIUIICHBI OT «IEPEMOTIOCOBKI.
NMITyJIbCHBIN BBIXO/1 HE 3aIUUIIEH OT IEPErpy3KU MO HANPSIKEHHUIO.

He pomyckaercsi mnojaBaTh Ha KIEMMbI HMMIYJILCHOTO BBIXOJA
HanpsHKCHUE MUTAHKUS CYETUYMKA OT BHEIITHETO UCTOYHUKA.
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9.5 PekomeHpaumMmn no CHMXeHUIo0 BIIUSITHUA NoMex

9.5.1 Ilpu BBIOOpPE MecTa YCTaHOBKH W TIPH MOHTaXE CJEAYyET
MPUHUMATh MEPHI MO0 YMEHBIICHUIO BIMSHHUS HA MOKA3aHUA BO3MOKHBIX
AJIEKTPOMArHUTHBIX ~ TMOMEX,  OCOOEHHO  TOMEX  OT  YacCTOTHBIX
npeoOpaszoBaTesieil 1 BBICOKOBOJIBTHBIX KOMMYTAIITMOHHBIX YCTPOUCTB.

9.5.2 He nomyckaTh NpoOKIaAKy B OJHOM KopobOe (TpyOe, TOTKe),
Kabenel TMOJKIIOYEeHUs] CYeTYMKa W CTOPOHHUX CHJIOBBIX KaOemew.
MakcumanabHO YHIalsiTh CHTHAJIbHBIC W MHTAIONIME Kabelu cueTyrhka OT
CTOPOHHUX CUJIOBBIX KaOemeHu.

9.5.3 Dkpanbl kabeneil cyeTymka, B OOIIEM ciydae, MOAKIOYATh K
KJIEMME 3a3eMJICHHS FUTH KJIEMME OOIIEeTo MpOBO/IA.

[Ipu BBISIBIICHWHM BJIUSHUS TOMEX Ha TMOKa3aHWs, HEO0OXOIUMO, C
npuMeHeHrneM  ocuwmiorpada,  momoOpaTb  ONTUMAJbHOE  MECTO
MOJKIIOUCHHUS (3a3eMJICHHUS, 3aHYJICHUs) OSKpaHOB KabOeield H KopIyca
CUETUHKA JJISI TIOJTyYCHUSI MUHUMAJIBHOTO YPOBHSI HABOJAUMBIX ITOMEX.

[Ipy HEBO3MOXHOCTH HCKIIOYCHHUS BIHMSHUAC IOMEX, IMPaBHUIHHBIM
peleHueM SBIISETCS YCTPOWCTBO OTHAEIBHOTO KOHTypa 3a3eMJICHUS ISl
MPUMEHEHHUSI €TO TOJIBKO C U3MEPUTEILHBIMU YCTPOMCTBAMM.

9.5.4 Ilpu pa3nenbHOW KOMIOHOBKE YJIMHEHWE JUHUN cBsi3U Y3/] -
OM BBINOJIHATH PAIMOYACTOTHBIM KaOEJIEM C BOJIHOBBIM COMPOTUBIICHUEM S0
OM B COOTBETCTBUU ¢ TaOmuUIIeH 1.

[Tpu BBIOOpE KaOems s YIJIMHEHUS JIMHUN CBSI3U YUYUTHIBATH YCIOBHS
AKCIUTYaTalluy CUETUUKA:

Ka6enp RG58 (monuatusieH) — pabouas Temmneparypa 10 + 85°C;
Kabens PK 50-2-23(¢dropomact) — pabouas temneparypa ao +200°C.
Kommuiekt neraneit ajist yijiMHeHUs Ka0emnen 3aka3blBaeTCs OTIEIbHO.

9.5.5 Cyeryuk c pa3feabHOW KOMIIOHOBKOW 0o0jiee YUyBCTBUTEIEH K
BHEIIHUM ToMexaM. [loMeXOoyCTOMYMBOCTh CHIKAETCS C yBEIUYECHUEM
JUTMHBI JIMHUH CBsI3U. [Ipr IPOEKTUPOBAHWUY M MOHTAXE CIAEAyeT MPUHUMATD
MEpBI JIJIs1 UCKJIFOUCHUS BIUSHUS TTOMEX Ha TMoKazaHus (OTHeceHue kKabernei
OT UCTOYHUKOB MOMEX, JOTOJHUTEIbHOE SKPAaHUPOBAHHUE PAIUOYACTOTHBIX U
CUTHAJIbHBIX KaOese, moadop MecTa 3a3eMJICHHS YKPaHOB U T.1I.).

9.5.6 [limg 3ammThl cUyeTYMKA OT Pa3psAlIOB MOJHHUHU JIOTOJHUTEIBHO

PEKOMEHTYETCS BBIOJIHATH MOJIHUE3ANTY B cooTBeTcTBUU ¢ CH 3.02. -2020
(PB) uin CO 153-34.61.122-2003 (PD).
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9.6 ObecneyeHue cteneHun 3awmTbl obornoyek (IP)

9.6.1 Koncrpyknust IIIIP cuerunka, npuMEHsiEMbIE KopIyca |
KaOelbHbIE BBOJBI O0ECIEUYMBAIOT 3asBJICHHYI0 CTEINEHb 3allUThI
obonouek (IP65, IP67, IP68 mo TOCT 14254-2015).

9.6.2 JInst COOTBETCTBUA 3aABJICHHOMN CTENEHU 3alllUThl, IPU MOHTAXKE
CJICIUTH:

— 32 YKJIaJKOW YILUTOTHAIOIINUX PE3UHOBBIX MPOKJIA0K KOPIycCa;

— 3a PAaBHOMEPHBIM 3aTSTMBAHUEM BUHTOB KPBIIIKUA Kopryca OM;

— 3a HaJIC’KHOM (huKcaren kadenei B kKaOeIbHBIX BBOIAX.

— 3a HaJIe)KHOU 3aTSHKKOM HAKUJIHBIX Ta€K Ha CTaJbHBIX TOPpOoTpydax
3anuanmx kaoem u Y3 /1.

Kopnyc DM pasmeniate B MECTaX UCKIIOYAOMINX €r0 JIUTEIbHOE
(6omee 30MuH) 3aTOILICHUE.

9.6.3 CdeTuuku BBIJICPKUBAIOT MOTPYKEHUE B BOAY (3aTOIJICHUE

BoJ10i) B cooTBeTcTBUU ¢ 'OCT 14254-2015:

TabOmura 16
Kon ['myOuna norpyxenusi, | Bpems norpyxenus,
KoMnonoBxka
IP M MUWH
67 KomMnakTHas 1 30
[IIIP -5 He orpannueno
68 PaznenbHas SM -1 30

Kax b1 cueTurK ¢ 3asBJICHHOM cTeneHbo 3amuThl [IP67 nnu IP68 ipu
BBIIIYCKE M3 IMPOM3BOJICTBA HUCIBITHIBACTCS HA COOTBETCTBHE YKa3aHHBIM
napamerpaMm. [IpOHMKHOBEHHME B CYETYMK BOJABI IPU IKCIIyaTaluu
CBHUJICTEJILCTBYET O HAPYIIEHUHU OJHOTO M3 3TUX OIrPAaHUYCHUU U OTMEHE
MIPOM3BOJIUTEIEM rapaHTUMHBIX 00513aTEIbCTB.

9.7 NMNopsaaok padboTbl

9.7.1 TlonaTte HanpspkeHue nutaHus (+24 B) Ha 37IeKTpOHHBIM OJIOK
CUETUYMKA, OOECMEUUTh TMPOTOK UIMEPSIEMON IKHUIKOCTH 4YEpe3 €ro
M3MEPUTEIILHBIN KaHAI.

9.7.2 Ilo coCTOSHHIO JIWArHOCTUYECKMX CBETOAMONOB (TaOIUIIBI
npuioxenus b) wiu unaukaropy (pazaen 10) yOeauThbCsi, YTO CUETUMK
paboTaeT B MITATHOM PEXKUME.

[Ipu BBIABIEHHBIX CYETYMKOM OTKJIOHEHUAX OT IITATHOTO PEXUMA HIIH
HEUCTPABHOCTSIX MPUHSATH MEPBI JIJIs1 UX YCTPAHCHUS.
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10 ONMMNCAHUE MEHIKO CHETYUKOB
10.1 MeHO0 cyeTumka cepum 1300-2500

10.1.1 Crpyktypa MEHIO CYETYMKa C MOJYJeM HWHAUKALUU
IpejcTaBieHa Ha pUCYHKE 9. MeHIO NMEET KOJIbILEBYIO CTPYKTYPY OJHOTO
YPOBHS U3 5 OKOH M yrpasJjsercs kiapumamvy <€ u P> Ha IMIeBoi naHeau
CUETUHKA.

[lepexon mMexay OKHaMHM OCYIIECTBIISIETCS JJIUTENbHBIM (Oojee 2c¢)
HaxaTreM Ha KiaBuiry P> i 4.

Kaxxioe OKHO MEHIO UMEET ITYHKTHI, IIPOCMOTPETh KOTOPHIC MOYKHO
KPAaTKMMH HakaTusaMu kinapuin 4 u P

[IynkTsl MeHtO tipenctasiieHsl B m. 10.1.1 - 10.1.5, u cooTBeTCTBYIOT
MEHIO nporpaMmMbl HacTpoiiku cueTunkoB BUPC-VY - FlowSonic Bep 2.2.0.
[TompoOHO BCE€ MYyHKTHI MPOTPAMMBI, UX COJAEp)KaHWE U MOJAPOOHOE
OMKCAHUE TPEJCTABICHHl B OMHCAHWU TMPOTPAaMMBbI IOCTABISIEMOM IIO
3aIpocy OeCIUIaTHO.

< < Hactpoeu-
Pacxon/ < > Tekyuue < > HbIE

OLLIMOKHU napaMeTpsl napaMmeTpsl

/\‘L ¢ ‘L/\

4) Kanubpo-
¥ Brixozsl < > BOYHbIE <::
rnapamMeTpbl

<:> - JuIITeNIbHOE HaxkaTue (6onee 2¢), 1 - KpaTKoe Ha)KaTHe.

Pucynok 9. Ctpykrypa MeHIo cuetunka-pacxomomepa BUPC-VY.

Koppekuusi mo0bIX MapamMeTpoB CUETYHMKA BO3MOKHA TOJBKO MPHU
3aMKHYTOH nepeMbluke X6 Ha HWkHEN miate DM, uto TpeOyeT BCKPBITHUS
npubopa ¢ HapylmleHHUEM IUJIOMO TPOM3BOJUTENS U TMOBEPUTENS
(ITpunoxenue b).
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10.1.2 OxHo MeHIO «Pacxoa/Omuoxkuny.

OKHO SIBIII€TCS MPUOPUTETHBIM, HHAUKAIUS CUETYNKA aBTOMATUYECKHU
BO3BpAIIAETCS B 3TO OKHO M3 JKOOOTO OKHA WJIM IyHKTa MEHIO IOCIe
| MUHYTBI HEOOpAILIEHUS K KJIIaBUATYPE.

<:> Pacxon/ <:>
OIHUOKH
v

B oOkHE TOCTOSHHO WHIWLNMUPYETCS 3HAYCHHUE HW3MEPEHHOTO
MTHOBEHHOT'O pacxoja Cpelbl, MpU OTCYTCTBUM OIIMOOK H3MEPEHUS.
3HaueHue pacxoda — ¢ yuyeroM 1udpoBo dunbrpanuu, AeMindupoBaHus,
OTpaHWYEHUH 110 MAKCUMaJIbHOMY U MUHUMAJIBHOMY Pacxoy.

[Ipu mnosiBiaeHUM OMMOOK H3MEPEHUS HE NPUBOASANIMX K IOTEpe
CUTHQJIa W PE3yJbTAaTOB BBIYMCIEHUS pacxoja, 3HAYCHUS U3MEPEHHOTO
pacxo/ia ¥ OIMUOKM WHIUIUPYIOTCS B OKHE TOMEPEMEHHO IO KPaTKOMY
HA)KaTUIO KHOIIKH P>,

[Ipu mnosiBaeHUU OWMMOOK NPUBOIALIUX K TMOTEpE pPe3yJIbTaToB
BBIYHMCJICHUSI MTHOBEHHOT'O PacXo/ia - MHAUIIUPYIOTCS OJHA WIJIH HECKOIBKO
3a()MKCUPOBAHHBIX OMMOOK. [IpocMOTp OMMOOK - KpaTKUMHU HaKaTUSIMHU
Ha KHOIIKY P>

[lepeueHb TMArHOCTUPYEMBIX CUETUMKOM OIIMOOK U3MEPEHUSL.

Ownbka OnuncaHne ownbku
TpyOonpoBoj [TosiBnsieTca mpu notepe AByX jdydyer. OTCyTCTBUE
IyCT XKUJKOCTU B TPyOONpPOBOE, HeucnpaBHOCTh Y3 /1.

N3MeHeHne JIOKAJbHOM CKOPOCTHM TIOTOKa C
HeycroiiuuBeliii | 60JIBIION YaCTOTOM, pE3KOE U3MEHEHHUE AMILIUTY b
MOTOK curHana. OpgHa ©3 BO3MOXKHBIX NPUYUH -
HEJI0CTATOYHbINA NpsAMOM yyacTok nepen IITTP.
Pacxon Bbillie | IsMepeHHBIN pacxo nmpeBomaet 1.1qmax
MaKCHMaJbHOTO
Ommbka natunka | OOpBIB, KOPOTKOE 3aMbIKaHHWE B IIEMH JaTYHKA
TEMIIEPATYpPbl | TEMIIEPATYPHL.
Oun6xa TDC Her cBa3u mexay mukpokoHtposuiepoM u LIBII
WU y3JIaMH pacxoJIoOMepa.
HecoBnanenue KOHTPOJIbHOU CYMMBI
KaJTMOPOBOYHBIX KOA(D(PHUIIMEHTOB.
Ommbka nmoucka |He wHaliieH curHanl npu 30HIUPOBAHUU TPU
1 u2 ny4a MakcuMasibHOM ycuiieHur 4000 yCIIOBHBIX € AMHHIIL.

OmudKa KOHCTAHT
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10.1.3 OknHo «Tekymue mapaMeTpbl».

Texymue
rapaMeTpbl

v

& =

B 3TOM OKHE IOCTYNHBI I MPOCMOTpPA TEKYIIUE H3MEpPSIEMbIE U
BBIUHCIISIEMbBIE TTAPAMETPHI.

JKujkocTu, °C

MapameTp OnucaHne napameTpa
CkopocTs 3ByKa, | U3MepeHHass CKOpOCTh YJIbTpPa3ByKa B U3MEPSIEMOU
M/C cpee.
CkopocTb Cpennsis ~ CKOpOCTh  MOTOKa B Mpenenax
MOTOKA, M/C akyctnaeckor 6aswr III1P.
Temmneparypa | Tekymass HM3MEpEeHHas TeMIlepaTypa Cpeabl WIIH

3apOrpaMMHUPOBAHHOE 3HAYCHHUE TEMIIEPATYPhI

Pacxon 0e3
00paboTku, M3/4

3HayeHne HeoOpabOTaHHOrO OOBEMHOrO pacxoja
0e3 orpaHwdeHui, QuIbTpaIyu, 1eMrnhupoOBaHuUs,
OTCEUKH.

3anepxka, MKC

Bpems nponéra Y3 curaana Mexy U3JIydaTeasiMu.
[TapameTp NOMIEKUT KOHTPOJIIO 110 YACTOTOMEPY

Pa3noctb, HC

CpenHsisi U3MEpEeHHash pPa3HOCTb BPEMEH IMpOJeTa
30HJIMPYIONIET0 UMITYJIHCA 110 U MPOTUB MOTOKA

3Ha4YeHue HyJIs,

Bn. Temneparypa BHYTpPU OM  pacxogomepa.
temnepatypa, °C | IlorpemiHocTh HE HOpMUPYETCS.
YcranoBka Hynsl. | Koppekuuss HadalbHOTO  CMEIIEHUS  Pa3HOCTH

MPOJIETOB YJIBTPA3BYKOBOIO HMIYJIbCca (JA€BHUALMUS

HC Hyss1). B mratHoM pexxume neBuanusg Hysis < 0,5Hc
JIyu 1, ycunenue | YcuieHue TpakTa IMpyU NOUCKE CUTHaIA, nis Y 3]
W5.,6 MOJKJIIOYEHHOTO K JIAHHBIM KJIEMMaM B Jy4e |

Jlyu 1, ycunenue
W8,7.
To xe s oyya 2

YcuiieHue TpakTa Opu MOUCKE curHana, mius Y3/l
MOJIKJIOYEHHOTO K JIaHHBIM KjlemMMaM B Jiyde 1.
OT1iauuus yCWJIEHHMS 1O OJHOMY Jiydy Oojiee 16
€JIMHUI] TOBOPAT O 3arps3HeHHoct Y 3 /1.

OKHO ITOHUCKAa
CUTHAaJIa

HalimenHoe wecto, rae npd TOUCKE CUTHAJIA
(amMmuTyHBIA aHanu3 (OpMbl), HAWJEH CUTHAN C
aMITATYI0H 1 GOpMOM, 3aJaHHBIMH TIPU TIOHUCKE
YCWJICHUA. 3HAYCHUE NPEICTABISACTCA B YCIOBHBIX
eqnHuIlax ot 63-65000.
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10.1.4 OknHo meHO «HacTpoeyHble mapaMeTpbl».

Hacrtpoeunsie
napaMeTpbl

< >

B 5TOM OKHE AOCTYMHBI JiJisi MPOCMOTpaA MapaMeTpbl KOH(UTYypallUuU

CUETUYHMKA.
MNapameTp OnucaHne napameTpa
Qmax MakcuManbHbIN 00bEMHBIN Pacxos
Qmin MunuManbHbIM 00bEeMHBIN pacxod, Qmin # 0
L CpenHsist JyIMHA aKyCTUUYECKOM 0a3bl IS IBYX Jy4deil, M
tga CpenHuil TaHTeHC yriia HakjaoHa oceil Y3 /I k npoioapHOM
ocu TpyOsI I1T1P
420 CpenHuii  BHYTpEeHHUM JuameTp TpyOompoBoja B
HOPMAaJIbHBIX YCJIOBUSX, MM
St [IIepoxoBaTocTh cTeHOK TpyOomposoaa [P, mm
Imp KosnuecTBO 30HIUPYIOMMNX UMITYIHCOB (OT 1 10 5).
3ajaHre HOMepa aaroOpuTMa U3MEPEHMUS:
Ne OnuncaHune anroputma
Jlatumk  Temmeparypbl  IOJIKJIIOYEH, TOKOBBIU
2 | BBIXOJIHOM CHUTHAJI TMPOIOPIMOHAIIEH OO0OBEMHOMY
Anroputm pacxony
3 | laTuuk TeMieparypbl OTCyTCTBYET
JlatTumk ~ Temmeparypbl  IOJKJIKOYEH, TOKOBBIU
4 | BBIXOJJHOW CHTHAJI TPONOPIMOHAJIEH MacCOBOMY
pacxony
Td 3afep>KKa B JIEKTPOAKYCTHYECKOM TPAKTE, MKC
Ul YpOBEHB NEPBOU MOITYBOJIHBI IPUHATOTO CUTHAJA, MB
[Iporpammupyemoe 3HaueHHWe Temneparypbel cpenbl, °C.
t cpenpl | YcTaHaBIMBAETCA MPU OTCYTCTBUU JaTUMKA TEMIEPaTypPhI
WM OIIMOKKU U3MepeHus Temneparypsl, °C
ae, be, ce Koaddumuents MOJIMHOMA TeMIEepaTypHOTO
paciIMpeHusi CTEHOK TpyOonpoBoia
KoaddumueHT koppekiiuu pasHOCTH BPEMEH IPOJIETOB OT
Cd Ct | BHyTpennei temnepatypbl Cd t BEIYMCIUTENHHOTO OJIOKA
pacxogomepa. Y CTaHaBIMBAETCS MPOU3BOIUTEIIEM
Td Ct Koaddunuent koppekiuu 3aaepxku curnana B Y31 npu
- VW3MEHEHUHU TEMIEPATYPhI CPEJIbI
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10.1.5 OknHo «KanuOpoBoYHbIEe MApaAMeETPbI»

Kamubpo-
<:> BOYHBIE <:>

napameTpbl

v

B 5TOM OKHE TOCTYMHHBI JIJIs1 TPOCMOTPA MapaMeTphbl KaTMOPOBKH.

MNapameTp OnucaHue napameTpa
Kosdumuent K O6mwmit KoppekTupyroumil MHoxutenb aus [P
(koahpurmeHT MacmTabupPOBaAHMUS)
Touku Touku KaIMOPOBKHU XapaKTEPUCTUKHU PacXojioMepa B
KanuOpoBku 1 - 7 | mporeHTax oT Axamna3oHa pacxom0B Qmax — Qmin
Kn0 — Ko7 KanubpoBounsie  kO3(PGUIIMEHTHI B TOUYKax
Ko0 — Ko7 KaJTMOPOBKH JIJIs MPSIMOTO W PEBEPCHUBHOTO MOTOKA

10.1.6 OxHO «BBIXOABIY.

<:> Brixonbr <:>

v

B 3TOM OKHE IOCTYIHBI 1JIs1 TPOCMOTPA APAMETPBI BBIXOI0B.

MNapameTp OnucaHne napameTpa
Cepuiinblii | Homep cuetuuka, 1o 8 mudp
HOMEP
CereBoii Anpec npubopa B cetu Modbus (1) mpu cHsTOM
azpec nepeMbIuke X6
Ckopocth | CkopocTh OOMEHa JaHHBIMU Yepe3 uHTepdeiic
oOMeHa
Bec imm 3HayeHrWE Beca BBIXOJHOrO MMITyJbca. MakcumanbHas
4acTOTa UMITYJIbCOB HE JoJbKkHA npeBbimath 100 Iy
Bpewms DyHKIMS, TO3BOJISIONIAS CTIaXUBaTh PE3KHUE BBIOPOCHI
yCpeaHeHus: | mpu QIyKTyalusax pacxoa. BeIMOMHAIOTCS BIYUCICHUS
Tar CKOJIB3SIIIEr0 CPEAHETO 332 OTBEIEHHOE B OKHE BPEMSI
OyHKIMA  UCKIIOYEHUS  BBIOOPOK  pacxoja  C
OTKJIOHEHHEM TMPEBBIIAIOINMM YKa3aHHbIA %  OT
Hemmndep

HaKOIUICHHOTO 3a MEpHOJ BPEMEHU YCpPEIHEHUS TAf.
MoxeT yXyIImnuTh OBICTPOICUCTBHE H3MEPECHUS.
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10.2 OnnucaHue meHrwo cepum 13006, 23006

10.2.1 MeHnto cueTunka uMeET OJUH ypoBeHb. [IepeMelnienrue no MeHo
OCYWIECTBJISICTCS B OJHOM HAIPABJICHUHU, C IOMOIIBIOD KHONKHA P> Ha
auueBoil ma”enu. [lepedeHbr HHAMIUPYEMBIX MMAPAMETPOB MPEACTABICH B
tabnute 16.

Tabnuna 16
EanHnybl YcnoBHoe
[TapameTp y
namepeHnn | o0bos3HavyeHue

O0Bem M3 \Y%
O61iee Bpemsi pabOTHI q H3
Bpewmsi HopMalibHOM pabOThI q H1
OGBEMHEII Pacxos M3 /a q
Ommnbxu Err
Tekymue nara u Bpems ITIT-MM-44
CocTosiHue onTonopTa Optoport

10.2.2 OOmuit BuJ MHAMKATOpa CYETUHKA:

®HHHHHHH

kW TM¥h GJ GCal °C

[Ipr MOOKIIOUYEHUHM HANPSHKCHUS MUTAHUS CUCTUYMKA WHAULHAPYETCS
cepuiiHbId HOMEp cueTurka u Bepcus [10.

MO O I
I\ (- X113

3areM B TeueHHWE | MHUHYTBHI BBINOJHSIETCS TecT apxuBa. l[locre
YCIIEIITHOTO BBITIOJTHEHUS TECTa HAKOIIJICHHBIC 3HAYCHUS 00beMa BBIBOISITCS
Ha UHIUKATOP U CUETYUK I'OTOB K padoTe.

10.2.3 OxHo 1 MeHIO cYeTYMKa - HAKOIUICHHBIN 00beM, (M3).

s (00
4 ll_ _l I P I B

H H E E E E E OxkHo 2- Bpems pabotsl H3, (1).

OkHo 3 — BpeMss pabotel 0e3 ommobok H1, (u).
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I
L

M3/h

M3/4.

OkHO 4 — MIHOBEHHBIA pacxof (,

[Ipu q < qi MHAMIHUPYIOTCS HYJIEBBIE TOKA3aHUS Pacxoa.

OKHO 5 — ommoOKwH.

Err

¥

NmMmeronmecss Ha MOMEHT MPOCMOTpa OIIMOKH HUHIUIMPYIOTCS
nocienoBaresnbHo. [Ipu orcyrcTBuu ommbok - unauiupyercs Err 0.

[Tepeuenp ommbOK TpeacTaBieH B Tadauie 17.

TadOmura 17

Owunbka

[MprymHa oNOKK

CnepnctBue ownOKU

OmmoOka KaHajia
M3MEPEHMS pacxoaa
ErrFl-r

OtcyrcTBHE B TpyOE
KUJIKOCTH, HCKaKCHUE
currana ¥Y3J[

IIpexpauienue
HaKOIUIEHUs 00beMa U
BPEMEHU HOPMAJIbHOU
pabotsl H1.

Ommbxa
HaIPSKEHUTO
oatapeu ErrBat

10

Hanpspbkenue Ha 6aTapee
Hmxke 3,2 B.

Hert

IlocaenoBarennHast
naaukanuga ErrBat
1 HOMepa mpudopa

CHuKeHUE HaNpsHKEHUS
oartapeu 10 2,8 B

[Ipekpamienue
HAKOIUIEHHUS 00beEMA

OkHo 6 — moouepenHass WHAUKAIUMS BPEMEHU B (opmaTre «4dachl-
MUHYTBI» U JaThl B (hOpMaTe «ro, MECSLI, YUCTION.

a7t
-

(™
I
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OxkHo 7 — unaukanusa BxiatoueHusa MK nopra (onronopra).

e reart L
U B I NN B N By

Yepes UK nopt ¢ nomomisro MK ronoBku MOKHO IPOYUTATh APXUBBI U
MTHOBEHHBIE 3HAUYCHMUSI.

[Tpu pabote UK nopta nmpoBoHoM nHTepderic RS485 oTkiouaeTcs.

[Ipu 6e3xaeiictBun K mopta 6osee 15 cekyHa mopT OTKIFOYaeTCH,
CYETUYHK BO3BpaAIlaeTCs K MHIUKAIIMA HAKOIUICHHOT0 00beMa (OKHO 1).

3aBojACKasi HAacTpoWKa JJii CYUTHIBAHMUS JIaHHBIX: CKOPOCTh
cuuthiBanus 2400 601, aapec 001.

10.2.4 TTpubop GpopmupyeT CyTOUHBIN U YACOBOM apXUB C IITyOUHOI:
- 1024 cyTok a5 XpaHEHUs CyTOYHBIX 3HAYEHUI;
- 1024 yacoB a1 XpaHEHUSI YaCOBBIX 3HAYEHHUI.
B CyTOYHBIX U 4aCOBBIX apXUBaX XPaHATCS:
- HAKOTIJICHHBIN 32 COOTBETCTBYIOIIUH MTEpUO] 00bEM, M
- o01ree BpeMs pabOThl HAPaCTAIOIIUM UTOTOM, Y;
- BpeMs HOpMaJIbHON padOThl HAPACTAIOIIUM UTOTOM, Y;
- OIIMOKHU KaHaja pacxojia 3a COOTBETCTBYIOIINI IEPUOI;
- OIMOKHU KOHTPOJIS YPOBHS HAIIPSHKEHUS OaTapew.
UteHre apXUBHBIX JIaHHBIX MpUOOpa JOCTYIHO Yepe3 Mporpammy
BepxHero ypoBHs hmHome, pasmemenHoii Ha cailite wWww.vogez.by,
pazaen «JlokymenTtamus» => [IporpammHoe obecrieueHue.

3.
s

11 NOBEPKA

I11.1 Merponoruueckass mnoBepka cueTyuka-pacxogomepa BHUPC-Y
MPOBOJIUTCA B COOTBETCTBHM C MeToaukol moBepku MPb MIIL.2618-2016.
Mertoarka mocTaBisieTcs OTIEIbHO.

s caetunkoB ¢ DN 15 — 150 MM nipenycMOTpeH IPOJIMBHOM CITOCO0
MoBepKH, 1151 cyeTdynkoB ¢ DN150 — 2000 MM npeayCMOTpPEH MPOJUBHOU
WU OECTIPOIMBHON (MMUTAIIMOHHBIN) CIOCOO MOBEPKH.

O6opyoBaHue Jyisi OECIPOIMBHON MOBEPKH 3aKa3bIBACTCS OT/ICIIBHO.

11.2 MexmoBepouHbIli UHTEPBAJ - He Oosiee 48 MeCSIIeB.
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12 NPABUNA XPAHEHUA U TPAHCINOPTUPOBAHUA

12.1 Tlpu TpaHCnOpTUPOBAHUM, MOTPY30YHO-PA3TPY30YHBIX padoTax
HE JOMYCKAIOTCS yAapbl U MEXAaHUYECKUE MTOBPEKICHUS YIIAKOBKH.

He nogHuMaTh CUETUHKY 32 KOPITYC 3JIEKTPOHHOTO MOYJIst!

Jlns mepeMenieHus CUETYMKOB OOoJIbIIMX JuaMeTpoB (2200 mm)
UCIIOJIb30BaTh TKAHEBBIE CTPOIBI U KOMIUIEKTHBIE PHIM-00JITHI.

12.2 CyeTynku B TPAHCHOPTHOM Tape MpPHU TPAHCIIOPTUPOBAHUHU B
3aKPBITOM TPAHCIIOPTE BBIICP>KUBAIOT:

— TeMIIEPATypy OKPYKAIOIIEH Cpeibl —25°C - + 55°C;
— OTHOCHUTEJIBHYIO BJIAXKHOCTH IpH Temiiepatype 35°C 10 95 + 3%.

12.3 XpaHuth B CyXOM MOMEIICHUH NTPU Temmeparype Boie +5°C.

13 TEXHUWYECKUE OAHHbBIE CHETYUKA
HNudopmalins 0 cueTunKe BHOCUMAS B ITACTIOPT H3TOTOBUTEIICM.
TabOnuia 18

3aBoackon Homep BUPC-Y

Homep mmom6w1 TTTTP

Homunaneneii nuametp DN, mm

®opma u marepuai [111P

CxeMa 30HAUpOBaAHUS 1 2

HomunansHoe nasienune, PN, MIla 10 16 25 40 6,3

Crenenb 3anuThl 0060s04ek (IP) 65 67 68

[TocTosHHbIH pacxox gy (Qp), M>/4

MunuMansHbii pacxon i (Q1), M>/g

TOKOBBIN BBIXO]I - 4-20

Cepus pacxonomepa BUPC-Y

Bec BbIXOIHOTO UMITYJIbCa, JI/UMII

[TorpemrHOCTH, % 0,5 1,0 2,0
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MpunoxexHune A

FABAPUTHBIE U YCTAHOBO4YHbLIE PA3MEPBGI INIMNP
C PE3bBOBbIM COEAUMHEHUWEM O G2

1 1 ="
. L o B3 |
/Mecm ycTaHoeku TCI
PucyHok A.1
Tabnuua A.1

DN Pe3b60BOE Pa3mepsbl, He bornee, MM
npucoeanHeHue L Bl B2 B3
15 G% 110 22 44 20
20 G1 130 28 51 25
25 G1% 260 35 57 30
32 G 1% 260 40 63 40
40 G2 300 54 76 47

TepmonpeobpazoBarenu conporusiaenus B [ITIP DN15 u DN20
MOT'YT YCTAHaBJIMBATHCA B CIICIUAIBHOE OTBEPCTUE (PUCYHOK A.1)
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MpopomkxeHue npunoxeHusa A

MOHTaXHbIW KOMMNMEKT ANs pe3b60BOro npucoeanHeHus

[avka
B _ - S —
| D
O
Pasmepbl, MM
DN G" B D S
15 34 14 - 30
20 1 18 - 38
25 174 25 53 49
32 1112 25 58 54
40 2 25 70 65
WWTyuep
DN15, DN20 DN25 — DN40
! ]
]ﬁ 7y . ‘
|
8‘ &) ] % S|® _ 3
e 7 \
|
S o | L1
L2 B L2 _
Pa3mepbl, MM
DN d1 d2 d3 L1 L2
15 14 G% 24 26 30
20 20 G1 30 43 45
25 25 29 38 24 30
32 32 36 44 24 30
40 40 47 56 63 69

B MOHTa>XHBIM KOMIIJICKT BKJIFOUCHBI COOTBCTCTBYHOIIUC ITPOKIAJIKH
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MpopomkxeHue npunoxeHusa A

FABAPUTHBIE U YCTAHOBO4YHbIE PASMEPbGI
CYHETYUKA OOAHOJNYYEBOIO UCMNOJIHEHUA
C MNP «MPAMAA TPYBA C CYXXEHUEM»

MecTto 3a3eMiIeHUA

MecTto momoupoBanusa Y311 MecTto momoupoBanusa Y311

PucyHok A.2

Tabnuua A.1

Pasmepbl, MM Pa3mepbl, MM
DN DN

L DID1| H B L D D1 H B

15 | 165 | 95 | 65 | 100|110 | 50 270 160 | 125 | 165 | 160

20 190 [105| 75 | 110|120 | 65 350 180 | 145 | 190 | 160

25 | 260 |114| 85 |120|135| 80 350 195 | 160 | 200 | 200

32 | 260 | 135|100 140|150 | 100 350 215 | 180 | 215 | 220

40 | 300 | 145110150160
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MpopomkxeHue npunoxeHusa A

FABAPUTHBIE U YCTAHOBO4YHbIE PASMEPbGI
CYHETYUKA OOAHONYYEBOIO UCMNOJIHEHUA
C MNP «NMPAMAA TPYBA»

MecTto niiomoupoBanus Y3/ !

MecTo 3a3eMJIeHUSA

> 11
al —_— 40
5 L o
PucyHok A.3
Tabnuuya A.2
DN Pasmepbl, He 6bonee, MM Kon-Bo OnameTp
L D D1 H | otBepctuid,n | oTBEpPCTUN, d
40 300 145 | 110 | 190 412 1812
50 400 155 | 125 | 200 412 1812
65 400 180 | 145 | 200 4" (8)? 1812
80 500 (700)* | 195 | 160 | 215 4" (8)? 1812
100 |500 (700)* | 215 | 180 | 235 8" (8)? 181(22)?
125 |500 (600)° | 245 | 210 | 240 8" (8)? 187(26)?
150 600 280 | 240 | 300 8" (8)? 221(26)?
200 600 335 | 295 | 355 | 12'(12)? 227(26)?
250 600 405 | 355 | 425 | 12'(12)? 26'(30)?
300 600 460 | 410 | 480 | 12'(16)? 26'(33)?
350 700 520 | 470 | 550 | 16'(16)? 26'(33)?
400 800 580 | 525 | 600 [ 167(16)? 307(33)?
500 850 710 | 650 | 730 | 20'(20)? 337(39)?
600 900 840 | 770 | 860 | 20'(20)? 397(39)?
700 950 910 | 840 | 930 [ 20'(20) 397(39)?
800 1100 1020 | 950 | 1040 | 247(24)? 39'(45)?
1000 1100 1255 | 1170 | 1275 28" 45’
1200 1300 1485 | 1390 | 1380 32" 52"

DJns PN16; 2 Iis PN25. ) Pazmep He pEKOMEHI0BaH JJIsl HOBBIX IIPOEKTOB
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MpopomkxeHue npunoxeHusa A

FABAPUATHBLIE N YCTAHOBO4YHbLIE PASMEPBDI
CYHETHUKA OBYXNYHEBOIO UCIMOJNTHEHUA
C MNP «NMPAMAA TPYBA»

ad o

Mecto mombupoBanus Y3/] 8 MecTo 3a3eMJIeHUs

o

] \ L .
= =
|\

Mecto miombunoBanus Y311 PVICYHOK A4

Tabnuua A.3

DN Pa3mepbl, He bonee, MM Kon-Bo HnameTp

L D D1 H | otBepcTuiA,n | oteepcTuin, d

40 600 41.2 1812
50 500 155 125 | 310 41.2 1812

65 500 180 145 | 330 471 (8)? 1812

80 |600 (700 | 195 | 160 | 360 41 (8)2 1812
100 | 600 (700)° | 215 | 180 | 400 | 87 (8) 181(22)2
125 | 600 (700)° | 245 | 210 | 240 | 8'(8) 181(26)?
150 |600 (700)° | 280 | 240 | 480 | 8 (8) 221(26)2
200 700 335 | 295 | 540 | 121(122 | 227(26)
250 700 405 | 355 | 600 | 127(12)2 | 267(30)?
300 700 460 | 410 | 660 | 127167 | 267(33)2
350 800 520 | 470 | 660 | 167(16)2 | 267(33)?
400 900 580 | 525 | 780 | 167(16)2 | 307(33)?
450 900 580 | 525 | 780 | 16'(16)2 | 307(33)
500 1000 710 | 650 | 910 | 207(202 | 337(39)?
600 1000 840 | 770 | 1040 | 207(20)2 | 397(39)?
700 1100 910 | 840 | 1100 | 207(202 | 397(39)
800 1200 1020 | 950 | 1400 | 247(24)2 | 397(45)
1000 1200 1255 | 1170 | 1450 28’ 45"
1200 1400 1485 | 1390 | 1700 32" 52

s PN16; 2 Jins PN25. ¥Paszmep He peKOMEH I0BaH ISl HOBBIX IPOEKTOB
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MpopomkxeHue npunoxeHusa A

rABAPUTHBIE U YCTAHOBOYHBbIE PA3MEPbDI
OOHOJTYYEBOIO CYETUYMKA
C MNP « KPECTOOBPA3HbIN»

MecTto ni1oMOUpOBaHUS

MecTo IIoMOUPOBAHHUS
Y3/ u 3a3emJieHust

PucyHok A.5
Tabnuua A.4
®naHuesoe Pasmepsbl, He 6onee, Mm n d
npucoeguHeHne OTBEPCTUN,
DN L b |[p1| H | B |°® MM
50/1, 50/2 195 | 1565 | 125 | 185

325 4 18
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MpunoxeHne b

E.--lli
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U nut

15..24 B JL L "Pesepc"

IIepembruka
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4 o) LA

X10

VD6xknacHbIi

X11

X12

VD53enensrit

Curaan

Pucynok b.1 Bup 35€KTpOHHOTO MOJIyJIsl OTHOJIY4Y€BbIX CYETUUKOB C
KJIEMMaMU BHEIITHUX MOJKIIOYEHUN U TUarHOCTUYECKUMH CBETOIMOIaMU O€3
MOJYJIsl TOKOBOT'O BbIX0/1a, BhITyckaeMbIix 10 31.08.2020r.

I{I/IaTHOCTI/I‘-IGCKaH Ta6311/1ua AJs1 OAHOJNYYEBbIX CHCTYHUKOB.

Heycroii- | TpyGomnpo- | Heucnpas
Pexum HopmMma Rev q <Qmun YUBBIN BOJI ITYCT, -HOCTb
notok > 2¢ | g>1,1qmaxc | mpubopa
VD6 + +/- + OHOKpATHO - -
Kp{l/%{;ln 3aroparoTcsa
. +/— + + ¥ TaCHYT - -
3€JICHbII
HNmnynbcHbIM
BLIXOT MII M 1 1 1 0
Brixon
«PeBepcy 1 0 1 1 1 1
TokoBbI1
BRIXOM 4-20mMA | 4-20mMA |  4MA 2MA >20MA 2MA
+ - CBETUTCS IIOCTOSIHHO; *+/— - MUTaET; — - HE CBETUTCS; MMII - UMITYJIbCHI;

1- norudueckas enunuiia; 0 - TOrMYECKUM HOJIb.
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MpopomkeHue npunoxeHus b

Pucynok b.2 By 31€eKTpOHHOr0 MOAYJIsl OJHOJIy4€BbIX CUETUYMKOB C
KJIEMMaMHU BHEIIHUX MOAKIIOYEHUW M JUArHOCTUYECKUMH CBETOIUOAAMU C
MOZYJIEM TOKOBOT'O BbIX0Aa, BblTyckaeMbix ¢ 01.09.2020r.

I[I/IaI‘HOCTI/I‘-IGCKaﬂ Ta6JII/II_Ia AJIA OAHOJYYE€BbIX CUCTYUKOB.

Heycroii- TpyGompo- | Heucnpar
Pexum Hopma Rev q <qmux YUBBII BOJI ITYCT, HOCTH
notok > 2¢ | g>1,1(qmaxc | mpubopa
VD3 . + +/—- + OIHOKPATHO - -
Kp aCH4BIH 3aroparoTcia
VD B +/— + + U acHyT - -
3eJICHBII
NmnynbcHbin
BLIXOT UMII HUMTII 1 1 1 0
Brixon
«PeBepcy ! 0 1 1 ! 1
TokoBbBIT
BBIXOM 4-20MA | 4-20MA AMA 2MA >20MA 2MA
+ - CBETUTCA HOCTOSHHO, +/— - MUT'AET; — - HE CBETUTCS; UMII - UMITYJIbCHI;

1- mornyeckast equHuna; 0 - JOrudecKuu HOJIb.
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ToxoBbt
BBIXO]I

+3.3_

o -~ Pa3esska
8bIRI.

Pesepc

JIuCKpeTH.
| BBIXOX

Unur

AR vs 287 it ® '
: 'E“l g ) () @O (@) Mumanue

VD53en D6 kpacu || VD9 VDS

Pucynok b.3 Bun 31eKTpOHHOT0 MOAYJIA ABYXJIY4€BbIX CUETUYMKOB C
unrepdericom RS-232, ¢ wileMMaMM BHEIIHUX MOJAKIIOUCHUN U
JTMarHoCTHYeCKUMU cBeToauoiamu. (CHAT ¢ mpousBojicTBa 07.2020r)

Jlnarnoctuueckas Ta0auna Juisl ABYXJy4eBbIX CUeTYUKOB ¢ RS-232.

q Tpyb6ompoBoa Hewucnpas-
op- . Heycroiiuu MYCT, HET HOCTb
Pexum Ma q <qmin Rev q = Qmax BBII ITOTOK CHUTHAaJa Ha IaTyuka
OIHOM JIyue | Temmeparypbl
VD53en | +/- + + - - - -
VD6xp | + + +/— — — — —
VD7 | - - - + +/— - —
VD8 | - - - - - - +
VD9 | - - - - - + -
Wmm.
YMII 1 UM 1 0 UM
BBIXO/I
ToxoBsIi
4-20 4MA | 4-20 2MA 2MA 2MA 4-20MA
BBIXO/I
+ - CBETUTCS MTOCTOSHHO; +/— - MUraeT; — - He CBETUTCS; UMII - UMITYJIbCHI;

|1 - noruueckas enunauia; 0 - TOTUYESCKUM HOJIb.
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MpopomkeHue npunoxeHus b
Pazvem X17

Ilepembruka X6

. o
ol

= e

Sy
Bzog
Bbixog

Bxog
u Bblxog

Pucynok b.4 Bun 371€eKTpOHHOTO MOAYJIA ABYXJIY4€BbIX CUETUYMKOB C
unrepdericom RS-485, 0e3 Moaynsi MHAUKALMM, C KJIEMMaMH BHEIIHUX
NOAKIFOYEHUA W JUAarHOCTHYECKHMMHU CBETOJHMOJAMHU (BBITYCKAeTCSd C

07.2020r.
Jlnarnoctuueckas Tabauia 11 ABYXJy4YeBbIX cueTUuKOB ¢ RS-485.
q Heycroii Tpy6ompoBog Heuncmnpas-
P op- <. R > QBB IyCT, HET HOCTb
CKHUM Ma q ~min CV [ q~ qmax HoToK CHUTHAJA Ha JaTYnKa
OJIHOM JIy4e | TeMiepaTypbl
VD43en | +/—- + + - - - -
VD3kp + + +/— - - - -
VD5 - - - - - + -
VD6 - - - - - - +
VD7 - - - + +/— - -
Nwmr.
YMII 1 UMII 0 1 HUMII
BBIXOJT
ToxoBbeIN
4-20 | 4MmMA | 420 | 2 MA 2 MA 2 MA 4-20 MA
BBIXOJT
+ - CBETUTCS [IOCTOAHHO;, +/— - MUTAET; — - HE CBETUTCS; UMII - UMIYJbCHI; |

- norndeckas equHuna; 0 - JJOrudecKui HOJIb.
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MpopomkeHue npunoxeHus b

KiemmHaBbIit
pazbem (X17)
nuTtanua 24B

K-

) Bxe, | Bxo pasbem
|Boixoa - |Brixog (X17.1)

Clelele)sielele)
&L ——

I - 0bw, BRI AR
o6, 485  *=——r—— 2 ALl B Npor.Beix
-435*‘_: _i'Oh.Eb:x. + , L +

r-i_\‘.:‘#."
KnemMMHBI#H pazbem KnemMmHBII pazbem KnemMmubIii pazbem X2
X20 -RS-485u X18 - JUCKPETHBIX TepMoIpeoOpa3oBarTes
- TOKOBOI'O BBIXOZa BBIXOI0B X12 X10 COIIPOTHBIICHUS

Pucynok b.5 Bupg 31eKTpOHHOTO MOyl ABYXJAY4Y€BbIX CUETUMKOB C
untepdeiicom RS-485 ¢ ycTaHOBIEHHBIM MOJYJIEM HWHIUKAIUU, C
KJIEMMAaMH{ BHEIIHUX MTOJKIIOUYCHUMN.

JInarHOCTUYECKHE CBETOAMOABI B ITOM KOMIUIEKTAlMM MOTYT HE
ycTaHaBIMBaTbcd. KiaemmHbIM pazbem mnuTanus X17.1 B aroi
KOMIUJICKTAIlMY YCTAHABJIMBAECTCA HA MOJIYJIC UHAUKAIIUH.
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MpunoxexHne B

TpeboBaHus K NpsAMbIM y4acTkam Tpybonposoaa
ONS CYETYNKOB OAHONYYEBOrO UCMOMHEHUS

o [IITP
MecTHOE CONPOTUBIIEHUE I][)N, HE DrI[\?CHe HIP
MeHee , HE MCHEC
IIIIP «IIpsimast TpyOa ¢ cyxxkenuem» DN 15 -100 mm
['mnb3a Tepmometpa d < 0.1DN 5 0
Bce ocTtanbHbIle MECTHBIE COTPOTHUBIICHUS 5 3
HIIP «IIpsamas Tpy6a» DN 50 — 2000 mm
I'mnb3a Tepmomerpa d < 0.1DN 5 0
[TOJIHOCTBIO OTKPBITHIN MOJHOIIPOXOIHBIN 0 0
IapOBBIM KpaH
OtBox 90° TpOWHUK, CyXEHHE IOTOKa 10 3

(koHyCHOCTB <8°)

Pacmupenne notoka (KOHYCHOCTH >8°),
CUMMETPUYHBIN BXOJla B TpyOy Tocie
€MKOCTH, TPSI3€BUK, HE O0Jiee IBYX OTBOJIOB 15 3
2D (B OOHOW IUIOCKOCTH, MPHU PaCCTOSIHUU
Mexay HUMH MeHee 15 DN)

JIBa u Oonee oTBOJ0B 3D, MOJIHOCTHIO
OTKpbITast 3aJIBUKKA (BEHTWJIb),
CMEIIUBAIOIINECS TOTOKM C pPa3IuYHbIMU
temnepatypamu (At > 10°C), coBmelIeHHbIE 20 3
MECTHBIE COIPOTUBIICHUSI (COBMEIIEHHBIMU
CUUTATh MECTHBIC CONIPOTHUBJICHUS,
paccTosiHue Mexy KotopbiMu Menee 15 DN)

Hacoc, perynmupyromnuii kianaH 30 3

TP «KpecTroodpa3Hblii»

He

Bce BUIbI MECTHBIX COITPOTUBIICHUN 5
HOPMHUPYETCS

OTKJIOHEHUE BHYTPEHHEIro JuaMeTpa NOpsIMbIX Yy4yacTkoB OT DN
pacxonomepa He Oonee 4%. [IpsiMble ydacTku TpyOOIIpOBOAA U PACXOJAOMED
JIOJKHBI OBITH COOCHBI IpYT NIpyTy (oTKI0HEHUE He 6oiee 4%DN).

[Ipy HEBO3MOXKHOCTH BBITIOJTHEHUS] TPEOOBAHUM K MPSMBIM YydacTKaMm
TpyOONPOBOIOB, PEKOMEH 1yETCs UCIIOJIB30BATh CTPYEBBITPSIMUTEIH.
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MpopomkeHue npunoxeHus B

TpeboBaHua K NpaAMbIM y4acTkam Tpybonposoga ans
pacxo4oMepoB-CHETYMKOB ABYXY4E€BOro MUCMONHEHWs

ITpsiMmoi1 yyacTok, HE MEHEE

o pacxogomepa, DN

MecTHOE CONPOTUBIIEHUE

Pexomennye- | Jlomyctumbii
MBI
HIP «IIpsamas Tpyda» DN50-2000 mm
1 I'mns3a Tepmometrpa d < 0.1DN 3 1
2 110THOCTBIO OTKPBITHIA MOJHONPOXOIHBIN 0 0
IApOBBIM KpaH
3 Kosieno 90°, TpOMHUK, CYKEHHUE TTIOTOKA 10 3
(KOHYCHOCTB <8°)
4 PacimupeHue mOTOKAa (KOHYCHOCTH >8°),
CUMMETPUYHBI BXoa B TpyOy mocie
€MKOCTH, TPS3EBUK, TpyINa KOJIEH B OJHOMI 15 10
IJIOCKOCTH (TpyNmnoi cuuTaTh HAOOp KOJEH
MIPU PacCTOAHUU Mex 1y HUMU MeHee 15 DN)
5 I'pynma KOJIEH B pa3HbIX IUIOCKOCTSX,
MOJTHOCTBHIO OTKPBITAsI 3aJBHXKKA (BEHTHJIb)
CMEIIMBAIOIIMECS TIOTOKU C Pa3InYHbIMU
temnepatypamu (At>10°C), coBMelICHHbIE 20 15
MECTHBIE CONPOTHUBIICHUS (COBMEIIECHHBIMU
CUUTATH MECTHBIEC COITPOTHUBJICHHS,
paccTosHuE MeX1y KoTopbiMu MeHee 15 DN)
6 Hacoc, perynupyronuii kiamnaH, 3aJJBHKKa 30 20

ITocne pacxomomepa

JUJIs1 MECTHBIX COITPOTUBJICHUH 110 II. 2 3

1

JI1s MECTHBIX COMPOTUBIICHUH MO 11.3-6 3

OTKJIOHEHME BHYTPEHHETO JIMaMeTpa NOpsMbIX y4acTkoB oT DN
pacxomgomepa He 0osee 4%. [IpsMple ygacTku TpyOOTIpoBOAa U PACXOAOMED
JOJKHBI OBITH COOCHBI APYT JIpyTy (OTKIOHEHUE He Ooiiee 4% DN).

[Ipy HEBO3MOXKHOCTH BBITIOJTHEHUS] TPEOOBAHUM K TMPSMBIM YydacTKaM
TpyOONPOBOJIOB,  PEKOMEHAYETCS  HCIOJB30BaTh  CTPYEBBIIPSIMUTEIIH

npousBojictBa OO0 «Bore3sHeproy.
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MpunoxexHune I'

WHOOPMALMA O NUTUEBOWU BATAPEE

(MO TaHHBIM TPOM3BOAUTENS OaTapeii)

Paszmep A

Tun Li-SOCI2
HomwunuanpHast eMKOCTb, A4 3,2
HomunanbHoe HanpsbkeHue, B 3.6
MakcuManbHBIM IIOCTOSIHHBIN TOK, A 0,13
["aGaputsl, MM 918.5x50.5
Jlnanaszon pabouux Temmneparyp, °C MHUHYC 5 — ruroc 80

Buumanme. He jgomyckarh mnpu  3KCIUTyaTalluM — HarpeBaHUS
anekTpoHHoro moayist BUPC-Y cepun 13005 6onee +55 °C.

3aBUCUMOCTh EMKOCTM M HamNpsDKeHUsT OaTapeu OT TeMIepaTypbl
OKpY’KaroIlel cpebl MpeAcTaBieHa Ha rpaduke

TemnepaTypHbie XapaKTepMUCTUKHu

o = T2
-
3.5 =
—..—P'

3.0

sl AR

B

Hanpsixerue | V

2.0

1.5

0.01 0.1 1 10 10°

EmkocTtb / Ah

PacuetrHpiii cpok ciayxObl OaTaped CYETYHMKA B 3aBUCUMOCTH OT
TEMITepaTyphl KOpIryca

Temneparypa kopmyca®C Cpok ciy>x0b1 OaTapew, JieT
+ 20 7
+45 4
+55 3

52



Mpunoxexnune [
NHCTPYKUMSA MO N3MEHEHUIO NOMOXEHUS 3NEKTPOHHOro Moayn4.

J{ns u3MEeHEHUs MOJIOKEHHUS (MIOBOPOTA) JIEKTPOHHOTO MOy (OM)
pacxonomepa-cuetunka BUPC-Y ortHocutensHo mnpoaonabHOit ocu IIIP
BBITIOJIHUTH CJIEAYIOLIME ONEPaLiu.

["acunbiM KIr04OoM Ha 10 oTBepHYTH /1Ba O0nTa M6 kpemienuss OM k [1TTP
(pucynok 1). bBontbl HaxoAsTCs CHU3Y KOpIlyca KJIEMMHOI'O pa3zbeMma.
AKKypaTHBIM JIBHXKEHUEM BBepX oTaeauts DM ot I1I1P.

Boater M6 (211T) Buntet M3 (4mt)  Kosbiio pe3auHoBoe

Pucynoxk 1. Kopnyc  KJIe€MMHBIX Pucynok 2. [1nata KJIeMMHBIX Pa3beMOB
pazbeMoB ¢ 6ositamu M6 (21117T) ¢ BuHTamu M3 (4mr).

BHyTpu kpyrioro kopmyca KJIEMMHOIO pazbeMa HaXOJUTCS IedaTHas
maTa KJIEMMHBIX Pa3beMOB (PUCYHOK 2).

OtBeptkoii pasmepom PHI1 oTBepHyTh Bce uerhipe BUHTA M3 u
aKKypaTHO, 4TOObl HE€ TOBPEAUTH MpUIMASHHBbIE CHU3Y K IUJIaTe Kadenwu,
NOBEPHYTh I[€YATHYIO IUIATy BIpaBo wiau BieBo Ha 180 rpagycoB no
COBMAJCHUS OTBEPCTUH B IJIATE€ C OTBEPCTUAMU B CTOMKAX MO/ MJIaTOM. 3aTEM
aKKypaTHO 3aBE€PHYTh BCE YEThIpE BUHTAa M3.

Ycranosuts OM Ha I1II1P, cnens, 4ToObl BepXHHUE KIEMMHBIE Pa3bheMbl
Ha OM u HUKHHE KIIeMMHBIE pa3beMbl Ha [I[1P coBmanu, u ynioTHUTENBbHOE
PE3UHOBOE KOJIBIIO HAXOIUIIOCH B Ma3e. 3aBepHyTh 001Th M6 (2111T) Ha MECTO.
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