BOMe3

CYHETHYUK - PACXOOOMEP
YNbTPA3BYKOBOW
BUPC -Y

PYKOBOACTBO MO 3KCINYATALUUN

ApxaHrenbck (8182)63-90-72
Actana +7(7172)727-132
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BnapgusocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89
WBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
MpkyTck (395) 279-98-46

Kupruaus (996)312-96-26-47

il

=

=

o

0

b &

Mo Bonpocam npoaax v noanepxku obpawjanTechb:

KasaHb (843)206-01-48
KanvnuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kvpos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
TNuneuk (4742)52-20-81

MarHuTtoropck (3519)55-03-13

Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHuin Hosropop (831)429-08-12

KasaxcraH (772)734-952-31

HoBoky3HeLk (3843)20-46-81
Hosocunbupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MNeH3a (8412)22-31-16
Mepmb (342)205-81-47

PoctoB-Ha-[oHy (863)308-18-15

PsizaHb (4912)46-61-64
Camapa (846)206-03-16

CaHkT-MNeTepbypr (812)309-46-40

Caparos (845)249-38-78

CeBactononb (8692)22-31-93
Cumdpepononb  (3652)67-13-56

TapxukuctaH (992)427-82-92-69

3n. noyta vzg@nt-rt.ru || Caut: http://vogez.nt-rt.ru

CwmoneHck (4812)29-41-54
Couu (862)225-72-31
Craspononb (8652)20-65-13
Cypryt (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
Ydba (347)229-48-12
XabapoBck (4212)92-98-04
Yenabuxck (351)202-03-61
Yepenosel (8202)49-02-64
Apocnasnb (4852)69-52-93



Cuerunku-pacxogoMepsl  yinbTpa3BykoBele  BUPC-Y 000
«Bore3snepro», r.Munck Pecnyonuka benapycs (BY), 3apeructprupoBanbl
B ['ocpeectpe cpencts uzmepenuii Pecnyonuku benapycs Ne Pb 03 07 6018
16, B I'ocpeectpe CU PD Ne 66611 ot 03.03.2017T.
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1 HASHAYEHUE U OBJIACTb NPUMEHEHUA

1.1 Cyeryuku - pacxojomepsl yinbTpa3BykoBeie BUPC-VY (manee -
CUETUYMKH), MPEAHA3HAYEHBI [JII HU3MEPEHUS] W KOMMEPUYECKOrOo y4eTa
o0bemMa, 00BEMHOI0 pacxojia >KUAKOCTH, MPOTEKAIOIICH B 3aMOJHEHHBIX
TpyOONpOBOIaX B 00OUX HAIMPABICHUSX, U MPEOOPa30BaHUS ITUX BEIUYUH
B YHU(UIHMPOBAHHBIE WMITYJIbCHBIA, TOKOBBIN u  uHTepEUCHBIC
AIEKTPUUYECKUE CUTHAIIBL.

1.2 CyeTtuuku - pacxoJOMEPHl MOTYT H3MEPSTh PacXoj JHOObIX
aKyCTHYECKH MPOHULIAEMBIX KUJKOCTEMH, HE3aBUCUMO oT
AIEKTPONPOBOIUMOCTH, BA3KOCTH U INIOTHOCTHU KHUIKOCTEM:

— TOpsiYeH U XOJOAHOU, B TOM YHCJIE MUTHEBOM BOJIbI, TEIUIOHOCUTEA
B CHCTE€MaX BOJIIHOTO TETUIOCHA0KEHHUSI, CTOYHBIX BOJI;

— OpPraHUYECKUX, HEOPTAaHUYECKUX BEIIECTB, HEPTEMPOAYKTOB, Mace,
Pa3JIMYHBIX PACTBOPOB.

1.3 OO6nactu npUMEHEHUS CYETYUKOB:

— KaK CaMOCTOATEIBHOE CPEJACTBO U3MEPEHUS, B CHCTEMAX y4deTa U
aBTOMATHU3alMH1, B COCTABE U3MEPUTEIIBHBIX CUCTEM.

— B COCTaB€ CYETYMKOB BOJIbI, TEIUIOCYETYUKOB, B CHCTEMAX
KOMMEPUYECKOTO U TEXHOJIOTHYECKOTO YUYETa TEILIA, BOJbL, CTOYHBIX BOJI.

2 TEXHUYECKUE XAPAKTEPUCTUKU
2.1 KOHCTPYKTUBHbIE OCOOEHHOCTHU

CdeTunKkd COCTOST M3 BJIEKTPOHHOTO Moayis (OM) B kopmyce u
MepBUYHOTO TIpeoopaszoBatens pacxona (I1I1P).

CueTynky HaCTpauBaIOTCS W KaTUOPYIOTCS MPOU3BOJIUTENIEM W HE
TPEOYIOT JIOMOJHUTENIBHBIX HACTPOCUHBIX OMEpalMil TOCIE MOHTaXaA.

2.1.1 Cepun
CueTunKr-pacxoqOoMeEpPhl BBIMMYCKAIOTCI B CEepUSIX 0003HAYAEMBIX
YEThIPEX3HAYHBIM KOJIOM:
IlepBas nudpa Koja - OTHECEHUE K OJTHOMY U3 CTaHIapTOB:
— 1xxx - coorBercTBHEe ['OCT ISO 4064-2017 «CYeTUynKU BOIBI»;
— 2xxx - cootBeTcTBUE ['OCT EN 1434-2018 «TemmocueTunxkny.
Btopas mmdpa koma — MOrpemiHOCTh H3MEPEHHsS pacxoja U
JMHAMUAYECKUH auanasoH (1.3.2, 3.3 HacTosIIero nacrnopra):
— x3xx - morpemntHocth 2%, 1%;
— x5xx - morpemHocTs 0,5%.
TpeThbs u yeTBepTas uudpsl Koaa — He ucnob3yrTcs (00).
Cepus ¢ 6ykBoit b (1300b, 2300b) o3Ha4yaeT MCIOJIHEHUE CUETUHKA C
MUTaHUEM OT BCTPOCHHOM JIMTHEBOM OaTapeun HanpsokeHueM 3,6B.



2.1.2 CxeMbl 30HONPOBaHUSA, N3MEPUTESTIbHbIE YYaCTKU

B cuetunkax BUPC-Y mnpumeHsroTCS OAHONYy4YeBas W JIBYXJIy4eBas
CXEMBI 30HIUPOBAHHS.

OpHostydyeBasi cxeMa BKIJIIOYAeT B ce0s OJHY Mapy YJbTPa3BYKOBBIX
natyukoB (Y3]l) 30HAMPYIOUIYI0 MOTOK OJHUM JIYYOM YJIbTPa3BYKOBBIX
HMMITYJIbCOB B IMAMETPAIIbHOM WU MPOAOJIbHOM ceueHuu I111P.

OnHonyueBble cueTYnKH Bbityckarorcs ¢ [1T1P:

— II - «psimast  TpyOa» - cTaHmapTHOE (PIaHIIEBOE WM MPUBAPHOE
MPUCOCIUHEHUE K TPyOONpPOBOAY, 30HIAUPOBAHHE MOTOKA - B YIJIOBOM
ceuenuu I1I1P (pucynok 1);

Pucynoxk 1. ITITP — npsimast TpyGa ¢ ogHoIydeBbIM 30HAMpOoBaHueM (I11)

— C - «psiMasi TpyOa ¢ Cy>)KEHHUEM» - CTaHJapTHOE (QIaHIIEBOE WU
pe3b00BOE MPHUCOCAMHEHUE K TPyOONpOBOY, 30HIAMPOBAHHME IOTOKAa - B
npoaoiabHoM ceuenuu TP (pucynok 2a);

-
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&

a) 0)

Pucynok 2. a) [IIIP — npsimas TpyOa ¢ cyxenuem (C);
0) IIITP — kpecTtooOpa3usiii (K).

— K - «xpecTtooOpa3nslii» - cTangapTHoe (iaHIEBOE MPUCOSTUHEHHUE K
TpyOONpOBOAY, 30HIMPOBAHUE TMOTOKA - B TmomnepedyHoM ceuenuun [IITP
(pucyHOK 20).



JIByxilyyeBasg cxema 30HIMPOBaHHUS BKJIOYAET B ceOs nBe mapbl Y3/[
30HAUPYIOIIUE MOTOK CPEAbl ABYMS Jy4aMH YJIbTPA3BYKOBBIX HUMITYJbCOB B
HETNIEPECEKAIOIIMNXCA TUAMETPATLHOM WM XOpA0BOM ceueHusix [111P.

JIByxilydeBas cxema MOBBIIIAET TOYHOCTh U TOBTOPSIEMOCTh U3MEPEHUH,
OCOOCHHO TMpH HCKAKEHHOM Mpoduiie MOTOKa, AOMYCKAaeT COKpalIeHUE
NPSIMOJIMHENHBIX ~ YYacCTKOB TpyOOmpoBOojga JO U TOCIe CYETYMKA
(ITpunoxenue B).

JIByxiyueBble cuetunku BbinmyckaroTcs ¢ [P - «mpsimas tpyOa» (I1)
CO CTaHJIapTHBIM (JIaHUEBBIM WM TMPUBAPHBIM MPUCOCIUHEHHEM K
TpybonpoBoay ¢ DN 50-2000 MM, 30HIUpPOBAaHHUE - B JUAMETPATHHOM HIIH
xopaoBoM ceueHuw I1ITP (pucyHok 3).

T

Pucynoxk 3. III1P — npsimast TpyOa ¢ 1ByxiydeBbiM 30HAUpoBanueM (I1).

2.1.3 KomnoHoBKa C4eTYMKOB

Bo3mokHa KOMITAKTHASA U pa3/iesibHasi KOMIIOHOBKA CYETYUKOB.

[Ipy KOMIMIAKTHOM KOMIOHOBKE OM B KOpIyCE€ YCTaHaBIMBAECTCS Ha
npuBapeHHo# k [II1P TpyOHOM cTOlKe ¢ y3]10M KIEMMHBIX Pa3bhEMOB.

IIpu pazaenbHON KOMIOHOBKE DM MOXKET ObITh YCTaHOBJICH B IIKady
iy mute ¢ yaaaenueM ot [IIIP Ha paccrosHue ykazaHHoe B Tadjuie 1.

[Ipu temmeparype uzmepsiemor cpenbl Boiie +110°C pexkomeHayercs
pas3IeiibHasi KOMIIOHOBKA.

CdeTyuku ¢ JBYXJYYEBBIM 30HIMPOBAHUEM MOTYT H3TOTABJIUBATHCS B
BbIcOKOTemIeparypHoM ucnosnenun HT (Tabnuma 1).

2.1.4 MoHTaXHble KOMMNEKTbl ANS CHETYNKOB

CYeT4yuKku MOTYT MOCTaBISATBCSA C MOHTaXHBIMM Komiuiektamu (MK)
11t (JIAHIIEBOTO M pe3b00BOTO MIPHUCOSTUHECHUS.

MoHTaXHbI€ KOMIUIEKTHI (PJIAHIIEBOTO IIPUCOCAUHECHHUS COCTOST U3
ctaHaapTHbIX OTBeTHBIX ianieB nmo I'OCT 33259-2015, GonrtoB, raek,
MpOKJIaa0K. UepTexxku aeTajedd MOHTaXKHBIX KOMIUICKTOB ISl PE3hOOBOTO
MpUcoeAuHEeHUs npuBeAcHbl B [Ipunoxxenun A.
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2.2 OCHOBHbIe TexHU4Yeckue xa
pacxogomepoB BUPC-Y npeacrasne

PaKTepPUCTUKMN CHEeTYUKOB-

Hbl B Tabnuuax 1-10.

Tabnuna 1
Cepus 1300 1300b 1500
2300 23006 2500
Cxema 30HIUpOBaHUS l myu |2 nmyu 1 myu 2 ny4a
[P | IIpsimas Tpy6a (I1) 40 -2000 40-300 50-2000
DN, [IIpsmas TpyOa 15 - 100 —
MM | c¢ cyxenueM (C)
ITorpemnocTs, % 2 (1) 1 2 0,5
Brixonnon curuain VIMITYJIbCHBIU
TOKOBEBIN BEIXOI ONIUS + - +
Hudposas ¢punbrpaius - + + +
CreneHb V31 65 (68)
saruTsl (IP) OM 65 67 65 67
Monynib uHIUKAIUK OmIus + OnIus
Nurtepdetic RS-485
OMyCTUMOE yAaJEHUE
gM }(I)T [1T1P, i]/[ﬂ 100 . 100
Tlotpe6sieMblil TOK, A 0,07 | 0,15 5x107 0,15
Hanpspkenue mutanus, B | 24(-20/+10%) | 3,6  9-24 | 24(-20/+10%)

ITapamMeTpbl U3MepsIeMON U OKPYKAKOLIEH Cpeabl

Temmeparypa u3amepsieMou Cpebl:
— KOMIIAKTHOE
— pa3zelibHasi KOMIIOHOBKA
— paznenbHas koMnoHoBka HT
(BBICOKOTEMIIEPATYPHOE UCIIOJTHEHHUE)

0-110°C
0 -160°C
0 -200°C

Hcnonuenue Ha nasnenus cpeapl, Mlla

1,0 1,6 2,5 40 6,3

["a30BbIe BKIIIOUEHUS B cpefie, % 1o 00bemy 2

TBepable BKIOUEHUS B cpejie, % no o0beMy 5
Temnepatypa okpyskaromieii cpeasl cepun 1xxx | =20 - +55°C (—35-+55°)1)
Temmnepatypa okpykaromieit cpeasl cepun 1xxxb +5 —+55°C
AtmocdepHoe naBienue, klla 84 —106,7
OTtHocHUTENbHAS BJIAKHOCTH BO3ayXa, % 95

1
) HuszkoremneparypHoe ucnojsnenue L (omus).
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2.2.1 Homunansubie quameTpsl, popmsl [IT1P, cooTBeTCTBYIOIITHE

MHUHHUMaJbHbIC, IEPEXOHbIC, TIOCTOSHHBIE 1 MaKCUMAJIbHBIE PACXOIbI JJIs
cepuii cueTunkoB-pacxogomepoB 1 XXX, coorserctByromux ['OCT ISO
4064-1-2017 «CueTyuku BOJbI», IIPEACTABICHBI B Ta0IHIIE 2.

Tabauma 2
[Ipucoenunenune | Munu- IIepe- Homu- ITocro- | Makcum If)nzcc
MaJIbHBI | XOIHEIM | HAIbHBINA | SIHHBEIM | ajdbHBIA 1oTepH
TP dmanHery Pesnba i pacxon | pacxon | pacxom | pacxonm | pacxoxn Hzgni};?
DN Q, M\a | Qy, M\u | Q,, M \u | Q3, MP\u | Qy, M\u 0- 63,KP3
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
20 Gl 0,050 | 0,080 2,8 4,0 5,0 25
25 Gl | 0,08 0,13 4.4 6,3 8,0
32 GlA | 0,125 | 0,20 7,0 10,0 12,5
C 40 G2 0,20 0,32 11,2 16,0 20,0
50 - 0,31 0,50 17,5 25,0 31,3 16
65 - 0,50 0,80 28,0 40,0 50,0
80 - 0,8 1,3 44,1 63,0 80,0
100 - 1,25 2,0 70,0 | 100,0 | 125,0
40 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




[Tpogomkenne TabauIb 2

Knacc

lIpucoeiMHeHHUE | Mynu- Iepe- Homu- | Tlocto- | Makcu-
MaIbHBIH | xomubli | HampHbIA | sEbN | Mamembni | TOTCPH
TITIP | dnaner PesnGa | pacxon | pacxom | pacxom | pacxom | pacxom | AGBTICHMA
DN 3 3 3 3 3 Ap, ipu
Q.MM | QM | Qp, M\ | Q3.M\U | Qg, M\ Q=01 xPa
1200 - 500,0 | 800,0 | 28000 | 40000 | 50000
1400 - 500,0 | 800,0 | 28000 | 40000 | 50000
I1 1600 - 800,0 | 1260 | 44100 | 63000 | 80000 10
1800 - 800,0 | 1260 | 44100 | 63000 | 80000
2000 - 1250 | 2000 | 70000 | 100000 | 125000
Cepusa 1500
40 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
n 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 u3MepsieMbIX CKOPOCTEN KUIKOCTH:

DN nns cepun 13006 - 15 — 300 MM BbIZIETICHBI CEPBIM (POHOM.

— quist TITTP «d1» (mpsimast TpyOa) - 0 — 10,5m/c, onmmonansHo 0 — 20M/c;

— nig [P «Cy» (mpsimas TpyOa ¢ cykenuem) - 0 — Sm/c.




2.2.2 HomMuHanpHbIE AUAMETPHI, COOTBETCTBYIOIINE MHUHUMAJIbHBIC,

ITIOCTOSAHHBIC

A MaKCHUMaJIbHBIE
cootBeTcTBYtOomMX ['OCT EN 1434-2018-1 «Tenmocuerunkn», ['OCT

28723 -75 «PacxomoMepbl», MpeACTaBICHbI B TAOIHIIE 3.

Pacxosl

pIn) b

cepuu

XXX,

Tabmuna 3
ITpucoenuHenue Munn- [Tepe- ITocto- Makcu- [Toreps
MAaJIbHBIN XOIHBIN SIHHBIN MaJIbHBIN naBieHusIA
IIIIP | ®nanen Pe3nta pacxon pacxon pacxon pacxon p, Ipu
DN q, v\ | qom\u | @y, M\a | s, m\u | q=q,.xPa
Cepusa 2300, 23006
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 G% 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 8,0
32 Gl 0,13 0,5 6,3 12,5 7,5
40 G2 0,20 0,8 10,0 20,0 7,0
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 6,0
100 - 1,25 5,0 62,5 125,0 5,5
40 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
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




I[TpucoenuHeHye MuHu- [Tepe- [TocTo- Makcu- [MToteps
[P Dramen MaJbHBIN | XOIHBIN SIHHBIM | MaJIbHBIU | maBieHUs
Pesp6a |  Pacxon pacxon pacxon pacxon Ap, ipu
DN d; M\g qs, M \g Ay, M \g gs, M \g q=qp.xPa
Cepusa 2300
1200 - 400,0 1600 20000 40000
1400 - 600,0 2400 30000 60000
IT 1600 - 700,0 2800 35000 70000 2,0
1800 - 900,0 3600 45000 90000
2000 - 1200 4800 60000 120000
Cepusa 2500

40 - 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 - 252,0 630,0

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 -

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 nis cepum 23006 - 15 — 300 MM BBIZIETICHBI CEPBIM (POHOM.
Jlnama3zoH u3MepsieMbIX CKOPOCTEN KUIAKOCTHU:
— quist TITTP «d1» (mpsimast TpyOa) - 0 — 10,5m/c, onmmonansHo 0 — 20M/c;
— st HITTP «Cy (mpsimast TpyOa ¢ cyxxenuem) - 0 — Sm/c.
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2.3 BbIxoaHble cUrHarnbl CHeTYNKOB

2.3.1 BbIxoHbIE CUTHAJIBI TPEJCTABICHBI B Ta0IuUIIE 4.

Ta0Omuria 4
BbixogHon curHan CooTBeTCTBME CUrHana
NmnyibCel 00BbEMY KHUIKOCTU B MPSIMOM U
PEBEPCHOM HaIpPaBICHUIX
00bEMHOMY UJIM MAaCCOBOMY PacXxojy B
Toxk MPSIMOM M PEBEPCHOM HaIPaBIICHUSX
(xpome cepuii 13006, 2300B6)
Curnan «Peepc» OO6paTHOMY HanpaBJICHUIO TOTOKA
Wurtepdeiicusiii curnan RS-485 [{udposoii curnan

Hna cepunn 1300b, 2300b mepemada curHaia 4epe3 BCTPOCHHBIN
unrepdeiic RS-485 BO3MOXkHA TOJBKO NPU MOJAKIIOUYECHUU BHEIIHETO
VMCTOYHMKA NTUTAHUS C HanpsikeHuem 9 — 24 B,

2.3.2 [TapameTpbl U YCTPOUCTBO TOKOBOIO BbIXOAa.

TOKOBBIM  BBIXOJHOM CHTHAl — aKTUBHBIM, TaJlbBaHUYECKU
M30JINPOBAHHBIN, MacmITaOupyeMblii. TOKOBBIA BBIXOJHOW CHUTHAI MOXKET
ObITh  3alpPOrpPaMMUPOBAH  MOPOMOPIHOHAIBHBIM  OOBEMHOMY  WJIU
MacCOBOMY pacxoay cpeasl (1 2.5).

[TapameTpbl TOKOBOT'O BBIXO/Ia MPUBEJCHBI B TA0UIIE 3.

Tabmnura 5
3Ha4yeHue pacxoga 3Ha4yeHue BbIXOAHOro TOKa, lguy, MA
q=0 4
q = Ix 20
ABapusi 2

ConpoTuBneHue Harpy3ku - He 6osiee 600 Om
BrixoHOE HanpshKeHue Ha pa30MKHYTHIX BBIXOJAxX - Uy,

3HaueHue (x (3HaUeHHE pacxojaa Npu BIXOAHOM Toke 20MA) npu
IKCIUTyaTallMd MOKET OBITh YCTAHOBJICHO JIIOOBIM, OTJIMYHBIM OT HYJIA.
Hacrpoiika npu BeIITyCKe U3 IPOU3BOJACTBA: (x = Q3 1i1s cepun 1XxX, U
(x = (s AJ14 cepuu 2xxx (Tabauusl 2, 3).

3uaveHust Toka lyx 1 MTHOBEHHOTO pacxojia (] CBA3aHbl (OPMyIIaMu:
=qx(Tpnx — 4)/16 wmu Ly, = 16/qx *qt+4

JlnarHoctuka aBapUMHBIX COCTOSIHUM IO  BBIXOJHOMY  TOKY
npejicTaBlieHa B TuarHoctTudeckux tabnuiax [Ipunoxenue b
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2.3.3 YCTpPONCTBO 1 NapamMeTpbl ANCKPETHbIX BbIXOJ0B

JIMCKpETHBIE BBIXO/bl CYETUUKOB-PACXOJOMEPOB:

— JJISI OJTHOJTYY€BOTO CUETUUKA - UMITYJbCHBIN BBIXOJ «IMIT» U BBIXOJI
curHaja o0paTHOTo HampasieHus moToka «Perepce» (R);

— I ABYXJIYYEBOTO CUETUHMKA - UMIYJIbCHBIA BbIXOJ «VIMI» U BBIXO]
nporpammupyembiii «IIpor» (pucyHku 4,5).

[IporpaMmMupyeMbIii BEIXOJT MOYET OBITh 3alIPOTPaMMHUPOBaH KaK:
— JIOTIOJTHUTEIbHBINA UMITYJIbCHBIN BBIXO/;
— BbIXOJ «PeBepc» nmubo Bbixo «Jlo3aTopy.

BpIxoapl raJiIbBAHUYECKHA U30JIMPOBAHBI OT OCTAIBHBIX AJIEKTPUUECKHUX
LHEMel CcUeTuyrKa. OJEKTPUYECKHE CXEMbl BBIXOJOB HWJCHTHUYHBI U
chopMupoBanbl  onronapamu. Harpy3ouHble MapamMeTpbl  BBIXOJOB
0OyCJIOBJIEHBI TApAMETPAMHU OITOMAP:

3Ha4YEHUE BRIXOHOTO HanpspkeHus KO, B, ne 6oiee 30;
3HAYEHME TOKa TpaH3UCTOpa, MA, HE OoJee 4,0.
m
0] —
o

QI0|90|2|@
mut JL L R

mn

Pucynok 4. Cxema qUCKpPETHBIX BBIXOA0B ojHOJy4YeBoro BUPC-VY.

Q|0|2|2
P
L1+

n

Pucynok 5. Cxema qUCKpETHBIX BBIXOA0B JBYyxiryueBoro BIUPC-VY.

12



2.3.4 Beca 1 yactoTa BbIXOAHbIX UMMYNbCOB.

COOTBETCTBHE BECOB BBIXOJHBIX HMMITYJIbCOB M BBIXOJHOW YaCTOTHI
koHcTpykiuu [IT1P, cepun u HomuHaneHOMY Auamerpy DN, npeacraBiieHbl
B Ta0Onuiie 6 (3HaueHus B CKOOKax — 3aBOJICKUE YCTAHOBKH).

Tabiuua 6

Jlvamna3oH BECOB UMITYJIbCOB, JI/UMII,

Ixxx—2xxx [ (1xxx) (2xxx) 13006 —2300b
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 0,01 -0,1 0,01 0,01 0,01 —100 (0,1)
20 0,015-0,15 (0,1) (0,1) 0,01 —100 (0,1)
25 0,02-0,2 (0,1) (0,1) 0,01 —100 (0,1)
32 0,04-04 (0,1) (0,1) 0,01 =100 (0,1)
C 40 0,05-0,5 (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 (0,2) (0,2) 0,05-100 (0,2)
80 0,25-2.5 (1,0) (1,0) 0,1 -100 (1,0)
100 0,35-3,5 (1,0) (1,0) 0,2—-100 (1,0)
40 0,10-1,0 (0,2) (0,2) 0,1-100 (0,2)
50 0,10-1,0 (0,5) (0,5) 0,1 -100 (0,5)
65 0,15-1,5 (0,5) (0,5) 0,2—-100 (0,5)
80 0,50 -5.0 (1,0) (1,0) 0,2—-100 (1,0)
100 0,80-8,0 (1,0) (1,0) 0,5-100 (1,0)
125 0,80— 8.0 (2,0) (2,0) 0,5-100 (2,0)
150 1,40—- 14,0 (5,0) (2,0) 1,0—100 (5,0)
200 3,0-30,0 (5,0) (5,0) 1,0—100 (5,0)
250 5,0-50,0 (6,0) (5,0) 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 12,5-125 (15,0) (15,0) -
450 15,0—-150 | (15,0) (20,0) -
500 20,0 -200 | (25,0) (20,0) -
600 28,0-280 | (35,0) (30,0) -
700 40,0 —400 | (40,0) (40,0) -
800 50,0-500 | (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) -
fanx mae A1 cepuit 1300-2500 —100I', ams cepuit 1300-23006 —5001'11

[IITP DN

K
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2.4 Cncrema AgMarHOCTUKM OLLNOOK

CucreMa TUarHOCTUKUA OMIMOOK MPU U3MEPEHUU JJIsl OJHOIYUYEBBIX U
JIBYXJIy4eBbIX cueTuukoB cepuil 1300 - 2500, BeITycKaeMbIx 0e3 MOIyJst
VHJUKAIlH, BBINIOJHEHA HA CBETOAMOJAX KPACHOTO M 3€JICHOTO IIBETA,
pacnonoxkeHHbIX B OM. CoCTOSIHUSI CBETOAMOJIOB M BBIXOJOB CUCTYMKA B
3aBUCHMOCTU OT pEXHUMa €ro paboThl MPENICTaBICHBI B JTUAarHOCTUYECKUX
tabnunax [Ipunoxenus b.

CucteMa AUArHOCTUKU OMIMOOK MPHU HM3MEPEHUHU B OJHOJIYYEBBIX U
IBYXJIy4eBbIX cuerunkax cepud 1300-2500, ¢ ™moayJeM WHINKAIUU
BBITIOJIHEHA ¢ UCIOJIb30BaHKueM BeTpoeHHoro JKK-unaukaropa (pazaen 10).

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

2.5 OyHKUUA namepeHusi TemnepaTypbl

CueTunkd MOTYT U3MEPATh TEMIIEPATYPY CpeAbl g yuyera
temrieparypHoro pacmupenuss I[P wu dbopMUpPOBaHUS TOKOBOTO
BBIXOJ/IHOTO CUTHAJIAa MPOMOPIMOHAIIEHBIM MAaCcCOBOMY PacXoJy.

N3mepenune BoinoaHsAeTcs: TepMornpeodpazoaresiem ¢ HCX Pt500 mo
CTb EN 60751-2011, Bk1rouaeMoro mno AByXIPOBOJIHOM CXeMeE, KIEMMHBIN
pa3zbeM X2 (nmpuinoxenue b). OnmuoHaabHO TepMOIPE0oOpa30BaTEIh MOKET
ObITH BCTpOEH B Y3/I.

2.6 MaTemaTun4yeckas oopadboTka curHana

CdeTynku HMEIOT BKJIIOYaeMble IIpOrpaMMHBIA  nemrndep U
MIPOrpaMMHBIA (QUIBTP YCPEAHECHHUS C U3MEHSEMOU IOCTOSHHOM BpPEMEHH
YCpEeIHEHHUS TSI CTIIaKUBaHuS (DIIYKTyaruii MoKa3aHui pacxoa.

JlnanazoH HacTpOEeK NOCTOSSHHOM Bpemenu — 1 - 20 c.
Hemndep, GuiabTp, Apyrue mapameTpbl CUETUMKA BKIIIOYAKOTCS U

HacTpauBaroTcsa depe3 nporpammy Flowsonic. IIporpamma u ee onucanue
MOCTaBJISIETCA O€CIUIaTHO 10 3aMpocy.

[Ipn HamMuuu MOAYNs UHAWKALIMM IPOCMOTP 3aJaHHBIX NAPaMETPOB
BO3MOYKEH C KJIABUATYPbl MOAYJIS.

CdeTyuku ¢ NMUTAaHHMEM OT JUTHEeBOM OaTapeu, cepun 1300b, 2300b
UMEIOT PUIBTP YCPEAHEHUS HACTpPaWBaeMbI IMPOU3BOIUTEIIEM.
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2.7 dneKkTponuTaHue C4eTYMKOB

[TapameTphbl EKTPONUTAHUS CYETYMKOB MIPEJICTABICHBI B Ta0IUIIE 7.

Tabmnura 7

Cepus NCTOYHMK NUTaHus HanpsixkeHne UCTOYHMKA NUTaHUS
1300 — 2500 BHEIIIHUI 24 B(-15/+10%), nmynascanmu 1%

130085, BCTpPOEHHAs OaTapes 3,6 B

2300b BHEIITHUH 9-24 B

[Ipy mOoAKIIOUEHUM BHEITHETO UCTOYHMKA K cueTunkaM cepuid 13005,
2300b BcTpoeHHas OaTapess aBTOMAaTHYECKH OTKITIOUAeTCSl.

2.8 CTteneHu 3awWmTbl 0O6ONOYEK

CYeTYuKH MOTYT U3rOTaBJIMBATLCS CO CTEIIEHbBIO 3aIUTHI:
— 3JIEKTpOHHOTO MoayJis - [P 65, IP66, IP67 (o 'OCT 14254-2015);
— IIIIP - IP65, IP68, kateropus 2.

Crenenp 3amutel [P68 ¢ pa3nenbHOM KOMIOHOBKOW, JOMYCKAET
paboty IIIIP ¢ morpyxennem Ha riayOMHY 0 S M B T€UCHHUE JUIUTEIHHOTO
BPEMEHH. DJICKTPOHHBIA MOAYJIb U3TOTABJIMBAETCA CO CTEICHBIO 3alUTHI
[P67, u nomxeH pa3MelaTbCcss B MECTE AKCILUTyaTallid, COOTBETCTBYIOIIEM
crenenu 3amuTel IP67, B coorBeTcTBHU ¢ 'OCT 14254-2015.

2.9 YnbTpa3ByKOBble AaT4YnNKU

B cueTunkax-pacxogoMepax BO3MOKHO IPUMEHEHHE OJHOI0 W3
TumoB Y3/l nmpuBeneHHBIX B TAOIHIIE 8.

Tabnuna 8
Tun MaTtepuan ﬂl\lfllg)TC;S::;a Pabouas M5t DN, mu
kopnyca Y3[1 v Temnepartypa, °C ’
[LmacTuk ILmactuk 0—-70 15 —-300
2 | Jlaryns JIC 59 [Imactuk 0—-110 15 —-2000
Cranp 40X13 Tutran BTO 0—150 25 —2000

V3]l BBINOJHEHBI IO CHEIUAATBLHON TEXHOJOTHUM, SIBJISIONICUCS «HOY-
Xay» MPEANnpusaTHs, W OOECIEYMBAIOT HAACKHYIO pabOTy CcUETYMKA B
TEYECHUE BCEr0 CPOKa IKCILTyaTaIUH.
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2.10 MaTepuanbl cOCTaBHbIX YacTeu

Tabauma 9
CocTtaBHasi 4YacTb MaTtepuan cocTaBHOW YacTu
ABS nnactuk - onHosryueBoi IP 65
Kopnyc OM AJIFOMAHHUEBOE JIUTHE C MOPOIIKOBON OKPACKOU

— OJIHO- 1 AByxJrydeBoi [P67, IP68

[P «apsamas tpy6a» | Ct.3 09I2C 17T1C 08X18HI10 AISI304

®dnaniel, koHpy30p, tuddyzop - C1.20 ¢
[ITIP «mpsimast TpyOa ¢ | MOPOIIKOBOM OKpackou (ctanaaptHo), 20X13,

cyxxeanem» DN 25-100 | AISI304 (riox 3aka3)
W3mepurenbHbiil yuacTok - AISI304

[ITIP «mpsimast TpyOa ¢ | @manier - Ct.20 AISI304
cyxkeranem» DN 15, 20 | I3mepuTtenbHbIN y4acTOK - JaTYHb

2.11 MexaHu4yeckKkune, KnumaTnyeckue napameTpbl

2.11.1 3HadueHuss Macc CYETYUMKOB C (IAaHUEBBIM U Pe3b0OBBIM
MIPUCOETMHEHUEM MpeicTaBaeHbl B Tabmuie 10.

Tabnuma 10
DN Macea, DN  [Macca,xr| DN Macea,
KI' KI'

15C (G%) | 1,1(0,8) 80 C 12,1 500 I 205
20C (G1) | 1,2(1,0) 80 11 12,2 600 I 270
25C (G1%) | 593,00 | 100C 15 700 I 295
32C(G1%) | 7,04,5) | 10011 17 800 T1 350
40C (G2) | 7,7(50) | 1250 22 90011 450
4011 8,2 150 II 28 1000 TT 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 TI 850
65 C 11,8 350 I 05 1800 IT 950
65 11 20 400 I 135 200011 | 1000

2.11.2 T'abapuTHble W YCTAaHOBOYHBIC pa3Mepbl  CUETYMKOB B
3aBUCUMOCTH OT HWCHoiaHeHUus U DN, mpencrtaBieHbsl B MPUIOKEHUH A.
Pa3mepsnl L B ckoOKkax — He peKOMEHTyeMbI€ JIJI1 HOBBIX MPOEKTOB.

®nanupel [ITTP coorBercTBytoT 'OCT 33259-2015.

['abaputHbie  pasmepbl [P ¢  mnpuBapHbIM  OPUCOEIUHEHUEM
cooTBeTCTBYIOT pazmepam [II1P ¢ daaneBbIM IprcOeIMHEHNEM.
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2.11.3 CooTBETCTBHE CUETUMKOB HOPMATHUBHBIM JOKYMEHTAM B YaCTH
yCcIIoBUM OKpykaromied cpeapl OMC M MEXaHWYEeCKUX BO3JICHMCTBUM
npuBeacHO B Taduie 11.

Tabmuna 11

ITapamerp HopMaTuBHBIN TOKYMEHT
Y cioBUs OKpYKaOIIEeH Cpeabl, KJIAaCChl COCT EN 1434-1-2018
ucnonuenus B, C
Y CTOMYUBOCTD K 3NEKTPOMATrHUTHBIM
BO3MYILIECHUSM, KJacc B
Knumatndeckrne 1 MEXaHMYECKUE YCIOBUS
AKCIUTyaTaluu
Y CcTOMYUBOCTD K BO3JAEUCTBUIO
CHUHYCOUJIAJIbHBIX BUOpAIUii BBICOKOM
yacTtoThl, ucnonanenue L1 (5-35 11, 0,35Mm)

['OCT ISO 4064-1-2017

['OCT ISO 4064-1-2017

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

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

Ap = Apy(q/q,)’, xI1a
rae Ap, - moreps masneHus Ha IIIP mpu Qs mam ¢, (Tabmunsl 2 u 3
COOTBETCTBEHHO), (| - PACXOJ ISl KOTOPOTO PACCUUTHIBACTCS Ap, M /4.

2.11.5 JInuHbl NpSMBIX Y4aCTKOB TPyOOIIPOBOJA /10 U MOCJIE CUETYUKA
npeacrasicHsl B [Ipunoxxennn B.

2.11.6 Cpennuii cpok cinyx0bl He MeHee 12 neT, HapaOoTKa Ha OTKa3
He meHee 75 000 yacos.

2.12 NpnmeHeHUe cYeTUYMKa Ha HEBOAHbIX cpeaax

2.12.1 CyeTyuk MOXKET TIPUMEHATHCS JJISI U3MEPEHUS pacxojia
HEBOJIHBIX CPEJl — TEMHBIX U CBETJIBIX HEPTENPOIYKTOB, PACTUTEIBHBIX U
CUHTETHUYECKUX Macel, APYTUX aKyCTUYECKH TPOHUILIAEMBIX KHUJIKOCTEW.

2.12.2 Jlyst 3TUX U3MEPEHUN CUETYMK UMEET CIICIUAIbHBIE HACTPOUKHU
apaMeTpOB U3MEPEHUS, YCTAHABINBAEMbIE U3TOTOBUTENIEM MPHU BBITYCKE
U3 NPOU3BOJICTBA, YTO CIEAYET YUUTHIBATH P 3aKa3e.

2.12.3 [Ipy wu3MEPEHHH CUETYUKOM KOJHAYECTBA Macel U Ma3yTa
JOJDKHAa oOecrneunBaThCcsl ~ MUHMMallbHasi BA3KOCTh MPOAYKTOB IJis
WCKJTFOUCHHS PACCIOCHHUS U 00pa3oBaHUsl MHOTO(a3HBIX TTOTOKOB.

JInst yCTOMUMBOIO H3MEpPEHMS] KOJMYECTBAa Ma3zyTa HeoOxoaumast
Temneparypa masyta - He meHee 100°C.

JImg  yCTOMYHMBOrO M3MEPEHHS KOJMYECTBA  Macesl TemIieparypa
JIOJ’KHA COOTBETCTBOBATh BU3yaJbHOU HE3AMYTHEHHOCTH CPEIBL.
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3 METPOJIOM'MYECKUE XAPAKTEPUCTUKH

3.1 IlorpemHoCcTH W3MEpeHUss O00beMa CUYETIYMKOM-PACXOIOMEPOM
MpeJicTaBlICHBI B Ta0uIe 12.

Tabnuma 12
Cepus Ananasox [Mpepenbl gonyckaemomn
acxogomepa VISMEPEHNA OTHOCUTESIbHOW NOrPELLHOCTU, Jf, %
P pacxoga T
Q2=Q=Qq 2 [To TOCT
1300 Q,<Q<Q, +5 ISO 4064-1-2017
1300b Q22Q=Qq *1
Q=Q<Q 13 IIo TY BY
Q,<Q<Q, 105 101138220.017-2016
1500
Qi<Q<Q +1,0
qt<q=<dqp t2
2+ 0,02 q, /q),
2300 G=d=At | y5 e Gonee £5% Mo FOCT
23006 1<q9<q, +1 EN 1434-1-2018
+(1+0,01 q,/q)
. < > p
4= 9= HO He Oonee £3,5%
ITo TY BY
<
2500 4 = q<3s £0,5 101138220.017-2016

3.2 TlorpemHocTh TpeoOpa3oBaHus OOBEMHOTO PacxXxoja B TOKOBBIM
curnan 4-20 MA — ue 6oiee 0,1%.
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4 ObO3HAYEHUE CHETYUKOB

O603Ha4YeHMe OaHONYy4YeBOro cyeT4mKa:

Cuetunk ynpTpa3BykoBoil BUPC-Y-XXXX-X-XX-XX-X-XXX-XXX-XXXX -XX- X -XX

Tun cuetunka

Homunanensit quamerp DN, mMm:
®dmannesoe 15 —2000;
Pe3n0oBoe coequnenue: G¥4B-G2B

®dopma (matepuan) [T1P:

I1 — mpsiMas Tpyoa

C — mpsmMas Tpyoa ¢ cy)KeHUEM
b — MOJ IPUBAPKY

K — KpecTooOpa3HbIi

Hx — Hepxaseromas cranb

HomunanwHoe naBnenue: 16 — 1,6 MIla

25 -2,5 Mlla
40 — 4,0 Mlla
63 — 6,3 MIla
Crenens 3amuThl (IP): 65 —IP65;
67 —1P67
68 — P68
Monynp HHAMKAIWH: N — ¢ moxynem nHauKanum

O —MoAayab OTCYTCTBYET

ToKOBBIN BBIXOJ: 420 —(4-20)MA
HuTepdeiic: 000 —oTCyTCTBYET;

485 — RS-485
Cepust: 1300; 2300; 13005; 2300b
[TorpenmHocTs: 10 - 1,0%;

20 - 2.0%:

Bec Beixoanoro nmmysnca: 0,02 - 1000 51/vm;

Hanpspokenue nutanust: 00 — BctpoeHHas 6atapes 3,6 B;
24 — nocTosiHHOE HanpsbkeHue 24 B;
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O6o03Ha4YeHne ABYXJ1y4eBOro cyeTYMKa:

Cuyerunk ynprpasBykoBoi BUPC-Y-2 XXXX-XXX-XX-XX-X-X-XXXX-XX-X-XX

Tum cueTunka

Homunanensiit quametrp DN, mM:
®nannessiii 50 — 2000.

Hcnonuenue I1I1P:

[T — npsimast TpyOa, yraepoaucras cTaib
[1(1x) —psimas TpyOa, H/K CTaNb

b — mox mpuBapky

HT — BeIcOKOTEMIIEPATYPHOE.

HomuHansHOE IaBiieHHE: 16 — 1,6 MIla
25-2,5MIla
40 — 4,0 MIla
63 — 6,3 MIla
Crenens 3amutsl OM (IP): 67 —1P67,
68 — IP68.

TemneparypHoe ucnoaHenue OM: C — ctangapTHOE
L — Hu3KOTEMIIEpaTypHOE

Monynp HHAMKAIWH: U - ¢ monynem uHauKanuu;
O - MOZyJIb OTCYTCTBYET
Cepust: 1300;
1500;
2300;
2500.
[TorpemHocTh cueTUUKA: 05 - 0,5%;
10 - 1,0%.
Bec BbIXOHOTO UMITYJIbCA: 0,02 - 1000 g/umn
Hanpspxenue nuranus: 24 — nocrosiHHOE HanpsbkeHue 24 B

C 07.2020 B cyueTUHKE MO YMOITYAHUIO IPUCYTCTBYET TOKOBBIN BBIXO/T
4-20mA, untepdeiic RS-485 u orcyrcrByet unrepderic RS-232.
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5 NPUHUWUN OEUCTBUA U PABOTA

5.1 Ilpunuun nevictBus cuerunka BUPC-Y ocHoBaH Ha n3MepeHHU
Pa3HOCTH BpPEMEH PACIPOCTPAHCHUS YIbTPA3BYKOBOIO HMIYJbCAa IO
HaMpaBJICHUIO TTOTOKA, U, MO HAMPABICHUIO MPOTUB MOTOKA ISl OAHOW WIIH
IByX map Y3]l, 4To mo3BOJIIET ONPEAETUTh CKOPOCTh NoToKa. [lo mpuHUImmy
neictBust BUPC-Y oTHOCHTCS K BpeMS-MMITYJIbCHBIM PacX0J0MEpPaM.

KomnuectBo  mpoTekaromen — KUIKOCTH I OJHOrO  Jy4a

paccuuThiBaeTCs 1Mo Gopmyiie:
V=K, (1/t+ 1/t-) T,
. 3

rne V — KOJIMYECTBO MPOTEKAOIIEN BOBI, M";

T — Bpems paboTHI, C;

ty, t- — BpeMs pacHpoCTpaHCHHUsS YIBTPAa3BYKOBOI'O HMMIIyJbca IIO
HaIpaBJICHUIO TOTOKA U MIPOTHUB HAMPABIICHUS MOTOKA, C;

K, - xo3pduinmeHt paccuuThiBaeMbliii 1O  pe3ysbTaTam
reomeTpuueckux uzmepenuit [P nis kaxnoi napet Y3/ o ¢popmyire:

I<n:I<H ’ I<Mn

rI€ n  — NPUHUMAET 3Ha4YeHHE OT 1 110 2;
Ky — rugpoaunHaMudeckuii KO3 PUIneHT;
Kyn — K03 durment yuntsiBaromuii reometputo 1I1P.
Koaddumuent K, 3aHocuTCS B maMATh CYETUYHNKA U UCIIOJIB3YETCS MPH
€ro KaJuOpOBKE M TTOBEPKE.

5.2 CdeTunKk aBTOMATHYECKH BBIOMPAET ONTHMAJbHBIC IapaMeTpPhl
30HJUPYIOIIETO U MPUHATOTO CUTHAJIOB. AMIUIUTYAa U HACTPOWKM CUTHAaja
30HAUpOBaHuA, JuanazoH APY npueMHBIX KaHaJIOB, JOMYCKArT
3HAUUTEIHHOE N3MEHEHUE apamMeTpoB U3MepsieMon KUIKOCTH
(TeMmepaTyphl, JaBJICHUS, BA3KOCTH, aKyCTHYECKOM IMTPOHUIIAEMOCTH).

5.3 BHUMAHME! Ilpu skcrnyaTaiiii C4€TYMKA MOTYT MIPOUCXOIUTh
M3MEHEHHUE YCJIOBUS H3MEpeHUs — oOpa3oBaHHE OTJIOXKEHUM Ha Y3J[ wu
CTEHKax TpyOOIpOBOJia, MOSABJICHUE Ta30BbIX M BO3AYIIHBIX MY3bIPHKOB,
oOpa3zoBaHKe MHOTO(a3HBIX MOTOKOB U T.II.

HN3MeHeHne yCIIOBUA HM3MEPEHUSI MOXKET NPUBOAUTH K YBEIUYEHHIO
MOTPEUIHOCTH H3MEPEHUs, YXYJUIEHUIO METPOJIOTHYECKONW CTaOUIIbHOCTU
WJIY K IIPEKPALLCHUIO U3MEPEHU PACXoa.
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6 MAPKUPOBKA U NMNIOMBUPOBAHUE

6.1 MapkupoBKa cueTurKa-pacxojomepa mnpejacrabicHa B Tadauie 13.

Ta0muia 13

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

Cepun 2XXX
(I'OCT EN 1434-2018)

- 3HaK YTBEPKICHHUS THUIIA;
- TOproBasi Mapka
M3TOTOBUTETS;
- MECSII U TOJ] U3TOTOBIICHMUS,
CEpUIHBIN HOMED;
- 3HAYEHHS pacxojaa
Qs3, Q3/Qy,
KJIACC MOTEPU AABICHUSAD;
- HAIIPaBJICHHUE MOTOKA;
- HOMUHAJIbHBIN pazmep DN;
- MAaKCUMAJIBHO JIOITyCKaeMoe
JABJICHUE;
- TEMIIEPATYPHBIN KJIACC;
- IPEAEIbI MOrPEITHOCTH;
- BEC BBIXOJHBIX UMITYJIbCOB;
- HAIPSIKEHHUE TTUTaHMS;
- noTpedsiemMasi MOIHOCTb.

- HAUMEHOBAHUE WJIM TOPTOBasi MapKa
M3rOTOBUTEIIS;

- THII, CEPHsI, MECSII U TOJ BBITyCKa,
CEpUMHBIN HOMED;

- TeMrepaTypHbii auana3oH (O ,iu O ..);

- 3Ha4YeHHUs pacxoa (g, g, 1 gs);

- HaIIpaBJICHUE TTOTOKA;

- HOMUHAJIbHBIN pa3zMep DN;

- MaKCUMaJIBHO JIOMyCTUMOE pabouee
naBienue PS B 6apax;

- HOMMHaJIbHOE fgaBiecHue PN;

- IPEICIIBI TTOTPEITHOCTH;

- crenenb 3amuThl o 'OCT 14254-2015;

- BE€C BBIXOJHBIX UMITYJIHCOB;

- KJIaCC TI0 YCJIOBHUSIM OKPYKAIOIIEH CPeIbl;

- HAIIPSKEHHE BHEITHETO MUTaHUS;

- moTpebasieMast MOIITHOCTb;

HenocpencTBeHHO y MOHTaXHBIX KOJIOJOK 3JIEKTPOHHOIO MOIYJIA

6.2 IlnomOupoBaHue:

YKa3aHa HyMepaluus H HA3HAYCHUC KOHTAKTOB MOHTAXXHBIX KOJIOJOK.

a) TapaHTUHWHOW TUIOMOOW (HAKJIEWKOMN) M3TOTOBUTENS IJIOMOUpYyETCS

OJIMH W3 BHUHTOB KpEIUJICHUS TEYaTHOW IJIaThl WM 3alllUTHON NaHeIu
AJIEKTPOHHOTO MOJYJISI CYETUUKA;

0) Tmocie TOBEPKH OTTUCKOM KieiiMa (HakJIeHKOW) MMOBEpUTENs
MJIOMOUPYETCS OJIMH U3 HEOIJIOMOUPOBAHHBIX BUHTOB KPEIUICHUS MEYaTHOU
IJIAThl WM 3aIUTHOM MaHEeIH 3JIEKTPOHHOT0 Moy (OM);

B) TOCI€ MOHTaXa HABECHBIMHM  IUIOMOAMH  MIPUHUMAIOIICH
OpraHu3alli 4Yepe3 CIEIUajJbHble OTBEPCTUS IJIOMOUPYETCS KPBIIIKa
KOpITyca 3JIEKTPOHHOTO MOJIyJIsl U Kosimadku Y 3/] (mpunoxenue A).

6.3 IlnomOupoBaHue cYETYMKA JOJHKHO MCKITIOYATh BO3MOXKHOCTH €T0
JIEMOHTaXa U HECAHKIITMOHUPOBAHHOTO JIOCTYIIA K OTBETCTBEHHBIM Y3J1aM.
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7 MEPbl BE3OINACHOCTU

7.1 Ilpu MOHTaxXe W DKCIUTyaTaluu cuyeTtuynka-pacxoaomepa BUPC-Y
cobOyoaTh TpeOOBaHUS HOPMATUBHOM JOKYMEHTAIlMU TMPUBEJICHHOU B
tabnure 14.

Tabnuna 14
O06o3HaueHne HauMenoBanue JJokyMeHTa
TKTI 427-2012 [IpaBuna TexXHUKH O€30MACHOCTH TMpU  IKCIUTyaTaluul
AJIEKTPOYCTAHOBOK
[IpaBuna TEXHUYECKOM JKCILUTyaTalMd 3JIEKTPOYCTAHOBOK
notpedbutenei» Hanpspkenuem 1o 1000 B
IIpaBuna TEXHUYECKOM OKCIUIyaTallMd TEIUIOYCTAHOBOK
Y TEIUIOBBIX CEeTEeH MoTpeOuTeneit
[IpaBuna TexHUKH O€30MACHOCTH MpPHU  IKCILTyaTaluu|
TEIJIOYCTAHOBOK U TEIIOBBIX CETEH moTpeouTene

TKII 181-2009

TKII 458-2012

TKII 459-2012

7.2 VICTOYHUKH OIIAaCHOCTH IIpU MOHTAXC M 3KCILTyaTalluy CUCTUYMKA:

— BJIEKTpUUYECKHM TOK HamnpspbkeHueM 10 1000 B;
— u3MepsaeMas cpejia IoJ AaBjaeHrueM 1 pu remueparype g0 160°C.

be3omnacHoCTh AKCIUTyaTallii CUETYNKA 00eCTIeUBACTCSI:

— repMeTuuHbIM coenuHenuem [P ¢ tpyOomnpoBoaomM;

— M3OJISIIMEN 3JIEKTPUUECKUX HeTel mprudopa;

— HaJIC’)KHBIM KPEIJICHUEM MPUOOpa P MOHTAKE HA OOBEKTE;
— HAJICKHBIM 3a3E€MJICHUEM.

7.3 K pabote mo MOHTaXy M OOCITYXHMBAaHUIO JOMYCKAaIOTCS JIUIIA,
UMEIOIINE COOTBETCTBYIOIIYIO KBaJIM(PUKALTHIO (pabota C
anekTpoyctaHoBkamMu A0 1000 B) n3ydyuBiime TeEXHUUECKYIO TOKYMEHTALIUIO
U TIPONICAIINE UHCTPYKTAXK MO TEXHUKE O€30MaCHOCTH.

7.4 Tlepen NMOAKIIOUEHUEM K DJIEKTPUUECKOW CETHU CUYETUUK JOJHKEH
OBITh 3a3€MJICH >KEJITO-3€JICHBIM IPOBOJOM CEYEHHEM He MeHee 2,5 MM
[Ipu paboTe He AOMyCKaeTCs KacaTbCsd OJHOBPEMEHHO CUETYUMKA H
METAJUIMYECKUX 3a3€MJICHHBIX KOHCTPYKITUH.

Mecra 3a3eMIIeHUs YKa3aHbl B PUJIOKEHUU A.

7.5 [IlpucoenuHeHue ©W OTCOCAMHEHHWE CHUTHAJIBHBIX KaOeseH,
ycTpaHeHne AehEeKTOB, U 3aMEHa CYETYMKA JIOJKHBI MPOU3BOAUTHCS TMPH
OTKJIFOUCHHOM JJICKTPONMMUTAHWH, OTCYTCTBUU B TPyOOIPOBOJE JABJICHUS U
KUIKOCTH.
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8 MOHTAX U NOAINOTOBKA K PABOTE

8.1 PekomeHaauum no MOHTaXy B TpybonpoBoae

8.1.1 Cueryuk-pacxoJOMEP MOXKET YCTAHABJIUBATHCS HA HAKIOHHOM
TOPU30HTAIBHOM WJIM BEPTUKAILHOM TpyOomnpoBoje (Pucynku 6 - 8).

CueTuuK J0JDKEH OBITH MOJHOCTBIO 3aMI0JIHEH U3MEPSEMOU CPEIOH.

He yctaHaBnuBaTtb CHETUYMKM NOS, 3arnOpHOMN apMaTypowu,
KrnanaHamn 1 NpoYnMMmn yCTpoOUCTBaMM, MNOSIOMKA KOTOPbIX MOXET
NpPUBECTU K NonagaHunio paboyen cpebl Ha CHYETHUK.

8.1.2 Ilpu BBINOIHEHMH MOHTAXKHBIX pabOT Ha TPYyOOIIPOBO/IE:

— coomogate TpeboBanus ['OCT 16037-80 CoenuHeHus cBapHbIE
CTaJbHBIX TPYOOIPOBOIOB;

— UCIOJB30BaTh MOHTAXHBIN y3€ll MPOU3BOJIcTBa «Bore3sHeproy;
— cobmonathk mpsmonuHerHble yuacTku (IIpunoxenue B);

— YCTaHABJIMBATH CYETUYUK MOCJIE€ BHITIOJIHEHUS CBAPOUYHBIX Pa0OT;
— UCKJIIOUYUTH MPOTEKAHUE CBAPOYHOTO TOKA YEPE3 CUETUHK;

— UCKJIIOYUTH 00pa30BaHWE BO BHYTPEHHEH MOJIOCTH MPSAMBIX yUaCTKOB
BBICTYIAIONIUX ()parMEeHTOB, 3ayCEHIIEB, HAIUILIBOB, Kallelb METala;

— 00ecneYnTh COOTBETCTBHE BHYTPEHHETO JUaMeTpa MPsIMOJIMHEHHBIX
yuacTkoB ¢ DN pacxogomepa He xyxe * 4% DN;
— 00€CneunTh COOCHOCTh NPSIMBIX Y4acTKOB He Xyxke + 4% DN;

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

— 00ecneYnTh COOTBETCTBUE HANpaBiICHUS ABUKEHUSI KUIKOCTU B
TpyOOINPOBOJI€ C HANIPaBICHUEM, YKa3aHHBIM Ha KOPITYCE CUCTUUKA;

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

8.1.3 Ilpu HEBO3MOKHOCTH OOEeCIeUeHuUsT MPSIMBIX YYaCTKOB JI0 W TMOCIIE
CUYETYMKA-PACXOJIOMEpPa B COOTBETCTBUM C MpUIIOKEHHEM B, nomyckaercs
IpoBeAcHUE 00cie0BaHMus 00BEKTa ¢ pa3paO0TKONM METOIUKU BHITTOJHEHUS
U3MEPEHUM C YUeTOM UHAUBUAYAJIbHBIX YCIOBUM Ha OOBEKTE.
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8.2 CHMXeHMe BNUAHUA BO3ayXa U ra3oBbIX BKITHOYEHUM

8.2.1 MoHTaxx JO0JKEH HWCKJIIOYATh CKaIUIMBAaHWE BO3/ayXa B
U3MEPUTEIIbHOM YYacTKE CUCTUHKA.

8.2.21lpn NpPOEKTUPOBAHHMM M YCTAHOBKE CYETUYMKA  BBINOJHATH
PEKOMEHIAlINM MTPEACTABICHHBIE HA pPUCYHKaxX 6 U 7:

— wu30erath yCTAaHOBKY B HAUBBICIICH TOUKE CUCTEMBI;
— wu30eraTh YCTAaHOBKHM Ha CBOOOHBIN U3JIUB,;

— mpeAaycMaTpuBaTh BO3JYXO- MM Ta30COOpPHUKHA I cOopa H
BBIITyCKa HAKOIUICHHOTO BO3/yXa WJIM ra30B;

— IIpU YCTAaHOBKE B IOPHU30HTAJIILHOM IOJIOKCHHUU OCh Y3]l cUeTUHKa
JIOJDKHA OBITh KaK MOXHO OJIMKE€ K TOPU3OHTAIIBHOMY TMOJOKEHUIO IS
yMEHBIIIEHUsSI 00pa30BaHUs OTJIOKEHUN U CKAIJIMBaHUS Bo3ayxa Ha Y3][
(puCyHOK 8).

8.3 CHUXXeHue BNUAHUA TBepAbIX BKITHOYEHUN

8.3.1 B KOHCTpYKLIMM CUETUYHMKA NPUHATHI MEPbI JJI1 YMECHBIICHUS
CKaIlJIMBaHUs OTI0XeHHM Ha Y 3/[ u B u3mepurenbHoM yuyactke [1I1P.

Ho npu npoekTUpOBaHUM U YCTAHOBKE CUETUYMKA CIIEYET YYUTHIBATH
BO3MOHOCTb 00pa30BaHUsI OTJIOKEHHUII:

— TIPU MaJIbIX CKOPOCTAX MoTokKa (MeHee 0,5 m/c);

— IpU HAIUYUKU B HU3MEPSEMOM KUJIKOCTH BKIIOUECHHH, 00pa3yrolmx
B3BECU (CYCIIEH3MM BEIIECTB, WJ B PEYHOM BOJAE, WJI B TEXHUYECKOU WIIU
CTOYHOM BOJE);

— OpU UCTOJIb30BAHUU CUYETYMKA HA BOJIC, UMEIOIIECH KapOOHATHYIO U
HEKapOOHATHYIO )KECTKOCTb.

8.3.2 Jlis CHM>KEHMST BEpOSTHOCTH 00pa3oBaHus OTJIOKeHUM Ha Y3/ u
B U3MEPUTEIILHOM y4acTKEe HEOOXOIUMO:

— o0ecneyuTh CKOPOCTh KUIKOCTH TPH u3MepeHun He menee 0,5 M/c;

— npuMeHATh [1T1P u3 HepxkaBeromMnX MapOK CTaJIEH;

— MpEeayCMaTpUBaTh YCTAHOBKY IE€pE] CUYETYUKOM OTCTONHUKOB,
(GUIBTPOB, CUCTEM OMAarHUYMBAHUA BOJIBI U T.I., C YYETOM HEOOXOIUMBIX
IPSIMBIX Y4acTKOB coryacHo [Ipuioxenus B;

— OpeayCcMaTpuBaTh BO3MOXHOCTH neMoHTaxa Y3/l u IIIIP ans
OCMOTpa ¥ OUYUCTKH (IIIJTI030BbIe KaMepbl, (pianieBoe ucnonaenue [111P).
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8.4 PekomeHaaunmn No aNIeKTPOMOHTaXy

8.4.1 IlomknrodeHWe HAINpSKCHUS THUTAHUA CUYETYMKA BBINIOJHSATH
KabeeM C KpyIJIbIM CEYCHHUEM Hapy>KHBIM JUaMETPOM 4 — 8 MM.

JImuHBI TUHUM TATAHUS B 3aBUCHUMOCTH OT CEUCHHUS KM KaOess
NpuBEICHBI B Tabule 15.

TabOmura 15
CeyeHue xunbl LonycTumas AnuHa
kabensa NMIATaHNA, MM2 JIMHUN MUTAHNA, M
0,35 100
0,5 150
1,5 300
2.5 500

[ToakmroueHre CUTHAJIBHBIX JIMHUH BBITIOJNHATH KaOeneMm B dKpaHe ¢
2
ceueHueM xui He meHee 0,35 Mmm”™.

8.4.2 Jlomyckaercsi OObEAWHATH JIMHUIO MUTAHUS U CUTHAIBHYIO
JUHUI0O UMIIYJBCHOTO BBIXOJ@a B OJAHOM  Kabene, MNpUMEHEHUEM
YETHIPEXKMIIBHOTO dKpaHupoBaHHOTO Kadens tuma KMM 4x0,35 MM” W C
OOJIBIIIMM CEYEHUEM KUJI. Y UUTHIBATH JOMYCKHU NMPUBECHHbBIC B Ta0muIe 15.

JIns MOJOKIIOYEHHS 3a3€MIJIEHUS MCIOJIb30BaTh MEIHBIA MNPOBOJ C
ceueHHeM He MeHee 2,5 MM, MecTa 3a3eMIIeHHs YKa3aHbl B PUJIOKECHUU A.

8.4.3 PacnonoxkeHue kaOenel JTOMKHO UCKIIOYATh CTEKaHUE [0
HUM BOJIBI B KaOEJIbHBIE BBOABI pacxogomMepa. s aToro nepen kabenbHBIM
BBOJIOM (hOPMHUPOBATH U3 Kabess «meTian» guameTpom 150 - 200 Mm.

8.4.4 Ha3naueHue KOHTAKTOB KjieMMHOro pasbema (Ilpunoxxenue B,
pucynku B1, B2):
+ KJIEMMa I10JIOKUTEIBHOTO IMOJI0Cca UCTOUYHMKA NUuTaHus 24 B;
— KJIEMMa OTPUIATEILHOIO MOJII0Ca UCTOYHUKA TUuTaHus 24 B;
[ xieMma UMIYJIbCHOTO BBIXOJa;
1 xiemma o6uiero nposoaa;
R KJIEMMa BbIxoja «PeBepey.
Tabnauia JMArHOCTHMKM COCTOSIHMSI CUETYMKA IO JIHAarHOCTUYECKUM
CBETOJIMOIAaM U TOKOBOMY Bbixoay - B [Ipunoxenuu b.

8.4.5 llenu muTaHUsS CYETYMKA 3alIUIICHBI OT «IEPEHOTIOCOBKN.
MMy IbCHBIN BBIXO/1 HE 3aIIMIIEH OT TEPEerpy3Ky MO HAMPSIKEHHUIO.

He pomyckaercsi mnojaBaTh Ha KIEMMbl HMMIYJILCHOTO BBIXOJA
HanpsHKCHUE NMUTAHUS CYETUYHMKA OT BHEIIHETO UCTOYHHKA.
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8.5 PekomeHpaumMmn no CHMXEeHUI0 BIIUSATHUA NoMex

8.5.1 B cueTunke NPUMEHEHBI CXEMOTEXHUYECKUE U KOHCTPYKTOPCKUE
pelIeHUs 171 CHUKEHHS BIIMSIHUS MIOMEX HA MOKA3aHUS U METPOJIOTUYECKUE
XapakTepUCTUKu Jyisi cooTBeTcTBUsl TpeboBanusim HTJ[. Ho mpu BeIOOpE
MECTa YCTAHOBKM W TNPU MOHTAXE CIEAYET IMPUHUMATHL MEPBI IO
YMEHBIICHUIO BJIASHUAS BO3MOXHBIX JJIEKTPOMArHUTHBIX IIOMEX Ha
pacxonoMep, 0cCOOEHHO TOMEX OT YaCTOTHBIX MPeoOpa3zoBaTeeil.

8.5.2 He nomyckaTh HpoOKJIaJKy B OJHON JHUHUU (TpyOe, KopoOe)
Kabeei MoAKIIOUYeHHUS CUeTUNKA U CTOPOHHUX CHJIOBBIX KaOeseH.

8.5.3 Dxpannl kabenel cueTdynka, B OOIIEM ciydae, MOJAKIIOYATh K
KJIEMME 3a3eMJICHHS FUTH KJIEMME OOIIEeTo MpOBO/IA.

[Ipu BbIABICHUM BIUAHHUS TIOMEX Ha [IOKa3aHUs HEO0OXOIUMO
nogo0parh ONTUMAJIbHOE MECTO MOJAKIIOUCHUSI (3a3€MJICHHS) SKPaHOB
kalenel u KopIyca CUeTUHKa, JKeJIaTelIbHO, C MPUMEHEHUEM ocuuiuiorpada
JUTS1 OTIpeIeTICHU S MUHUMAJILHOTO YPOBHS HABOJUMBIX MOMEX.

8.5.4 VYnmmunenne gwmHUM CcBsa3u Y3/ - OM mnpu paznenbHOU
KOMIIOHOBKE  BBIMOJHATH  PagdOYaCTOTHBIM KaOedeM C  BOJIHOBBIM
conporuBiaeHremM 50 OM B COOTBETCTBHUU C TaOauIeH 1.

[Ipu BeIOOpE KaOest i YIMHEHUS IMHUM CBSI3U YUUTHIBATH YCIOBUS
AKCIUTyaTalluy CYETYUKA!

Kabens RG58 (monausTuien) — pabouas Temreparypa 1o + 85°C;
Ka6ens PK 50-2-23(dbroporiact) — padboudast Temmneparypa ao +200°C.
Kommuiekt neraneit ajist yijiMHeHUs KaOenen 3aka3blBaeTCs OTIEIbHO.

8.5.5 Cueruuk c pa3faeapbHbIM  pacnoyiokeHuem OM  Ooiee
YyBCTBUTEJIEH K BHEIIHUM momexaM. [[oMexoycTOMYMBOCTh CHMXKAETCS C
YBEJIUUYCHUEM JUIMHBI JIMHUN CBA3U. [IpM TPOEKTUPOBAHUM W MOHTAXKE
clielyeT NMPUHUMATH MEPHI JJIsl UCKIIOUEHHUS BJIMSHUSA MMOMEX Ha MOKa3aHUs
(otHecenne  Kabenedl  OT  MCTOYHMKOB  IIOMEX, JOIOJIHUTEIBHOE
SKpAaHUPOBAHUE PATUOYACTOTHBIX M CUTHAJIBHBIX Kabeyeu, moadop Mecrta
3a3€MJICHHS SKPAHOB U T.J1.).

8.5.6 B cuUeTyMkKe NPHUHSITHI MEpBbI o 3amuTel OM oT
NepeHaNpPsLKEHUN B TMHUAX nuTanuss. Ho jis 3ammTel TuHUN cBI3u 1 OM
CYETUYHKA OT Pa3ps0B MOJHHUHU JOTOJIHUTEIHLHO PEKOMEHIYETCS IPUMEHSTh
CIIEIIMAIbHBIC YCTPOMCTBA MOJIHUE3AIUTHI.
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8.6 ObecneyeHue cteneHun 3awmTbl obornoyek (IP)

8.6.1 Konctpykiusa IIIIP cueTtunka, mnpumeHseMble KOpIlyca H
KaOenbHbIE BBOABI 00ECHEUMBAIOT 3asBJICHHYIO CTENEHb 3allUThI
obonouek (IP65, P67, IP68 mo 'OCT 14254-2015).

8.6.2 JIyist COOTBETCTBUS 3asIBJICHHOW CTEMECHU 3AIUTHI, IPU MOHTAXE
CJICIUTH:

— 32 YKJIaJKOW YIUIOTHSIOIIMUX PE3UHOBBIX MTPOKIIAOK KOPIyCa,;

— 3a PAaBHOMEPHBIM 3aTSTMBAHUEM BUHTOB KPBIIIKA Kopryca OM;

— 3a HaJIe)KHOU (uKcanueit kabenei B kKaOeIbHBIX BBOJIAX.

— 3a HAJIG)KHOM 3aTSKKOM HAKUJIHBIX TaeK Ha CTAIbHBIX TOPpoTpydax
3anumarnmx kaoemm u Y3 /1.

Kopnyc OM pazmeniate B MeCTax MCKIIOYAIOMINX €ro JIUTEIbHOE
(6osee 30MuH) 3aTOIUICHUE.

8.6.3 CueTuuky BBIICPKUBAIOT MOTPYKEHUE B BOJY (3aTOMICHUE

B0j10i1) B cooTBeTcTBUM ¢ ['OCT 14254-2015:

Tabmumna 16
Kon IP | KomnonoBka ['nybuna norpysenus, | Bpems norpyxeHus,
MM MUH
67 KommakTHas 1000 30
68 PasnenpHas IIIIP 5000 He orpannueHo
SM 1000 30

Kaxxnplil cueTynk C 3asBICHHON CTeleHbIo 3amuThl [P67 mimm P68
NMpU BBIIYCKE U3 TMPOU3BOJACTBA HCHBITHIBAETCS HAa COOTBETCTBUE
yKa3aHHbIM MapaMeTpaM. [IpOHMKHOBEHHME B CYETYMK BOJbI IIpHU
AKCIUTyaTallud  CBHUJETEIBCTBYET O HAPYIIEHHMH OJHOIO M3 JTHX
OTPaHMYCHUN U OTMEHE ITPOU3BOJAUTEIIEM TapaHTUMHBIX 0053aTEIbCTB.

9 MNOPAOOK PABOTbI

9.1 Tlonare Hanpspkenue nutanus (+24 B) Ha 37eKTpOHHBIN 00K
CUETUMKA, OOECHEYUTh MPOTOK U3BMEPSIEMON KUJIKOCTH Yepe3 €ro
M3MEPUTEIILHBIN KaHAI.

9.2 Tlo COCTOSIHUIO JUArHOCTMYECKUX CBETOJAUOJOB (TaOJUIIbI
npuioxenus b) wnm maaukaropy (pazaen 10) yOeauThbCs, 4TO CUETUMK
paboTaeT B MITATHOM PEXKUME.

[Ipy BBISBICHHBIX CUYETYMKOM OTKJIOHEHMSIX OT IITATHOIO PEXUMA
WJIM HEUCIIPABHOCTAX MPUHATH MEPBI JUIsl UX YCTPAHEHUS.
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10 ONMUCAHUE MEHIO CHETHUNKOB
10.1 MeH0 cyeTuymka cepum 1300-2500

CTpyKTypa MEHIO CUETYMKA C MOAYJEM WHIUKAIIUU TpeJICTaBiIcHa Ha
pucyHnke 9. MeHI0 UMeeT KOJBIIEBYIO CTPYKTYPY OJTHOTO YPOBHS U3 5 OKOH
u yrpasisiercs kiapumamvyd <4 u P> Ha JIMIEBON MaHEH CYETIHKA.

[lepexon Mexay OKHaMU OCYIIECTBIAETCS JUIMTENIbHBIM (OoJiee 2¢)
HakaTheM Ha KiaBuiry P> win 4.

Kaxxmoe OKHO MEHI0O MMEET MYyHKTHI, IPOCMOTPETh KOTOPHIE MOYKHO
KPaTKUMHU HaxkatusMu Kiasum € u P

[IynkTsl MeHIO mipenctaBiieHbl B m. 10.1.1 - 10.1.5, u cooTBeTCTBYIOT
MEHIO TTporpaMmMbl HacTpoiku cyeTunkoB BUPC-Y - FlowSonic Bep 2.2.0.
[Togpo6GHO BCe MyHKTHI MPOTPAMMbI, MX COJIEpXKaHWE U MOAPOOHOE
OMKCAaHUE TPEJCTABICHHl B OMUCAHWW MPOTPaMMBbI IOCTABISIEMOM IIO
3ampocy 0ecruiaTHo.

Pacxon/ < < > Texymiue < <4 > Hacrpoeu-

HEBIE
OIIINOKH nmapaMeTphrl
P P apamMeTphl

/\‘1, ‘1, ‘1, N

<4 Kanu6po-
__> Brixobl < > BOYHBIC

IapaMeTphl
v v

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

Pucynok 9. Ctpykrypa MeHIo cueturka-pacxogomepa BUPC-VY.

Koppekuusi mo0bIXx MapamMeTpoB CUETYHMKA BO3MOKHA TOJBKO MPHU
3aMKHYTOH nepeMbluke X6 Ha HIkHEN miate DM, uto TpeOyeT BCKPBITHUS
npubopa ¢ HapylIeHUEM IJIOMO TPOU3BOJMTENSI U  IOBEPUTENS
(ITpunoxenue b).
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10.1.1 OxHo MeHIO «Pacxoa/Omuoxkuy.

OkHO ABJISICTCS MIPUOPUTETHBIM, VHIUKAIAS CUETUHKA
aBTOMATUYECKH BO3BPAIAETCA B ATO OKHO U3 JIOOOTO OKHA WM MYyHKTa
MEHIO Tocie | MUHYTBI HeOOpalleHus K KJIaBUaType.

o k=
OLIUOKA
v

B OKkHE TIOCTOSHHO WHIUIUPYETCS 3HAYCHHE HW3MEPEHHOTO
MTHOBEHHOT'O pacxojia Cpelbl, MPU OTCYTCTBUU OIMUOOK HW3MEpPEHUS.
3HayeHue pacxoja — ¢ yuyeToM udpoBoi GuibTpaiuu, AeMnpupoBaHus,
OTPaHUYCHUN 110 MAaKCUMAJILHOMY U MUHIMQJIBHOMY PacXoy.

[Ipy mosiBIEHWU OMMOOK H3MEPEHHsS HE NPHUBOIAIIUX K IOTEPE
CUTHAJIa M PE3yJbTAaTOB BBIYMCIICHUSA pacxoja, 3HAUYCHUS H3MEPEHHOTO
pacxoja ¥ OMMUOKH WHIUIHUPYIOTCS B OKHE TOMEPEMEHHO IO KPaTKOMY
Ha)KaTHIO KHOIIKH P>

[Ipu mnosiBaeHUM OMMUOOK TPHUBOIANIUX K TOTEpe PE3yJIbTaTOB
BBIYMCIICHUST MTHOBEHHOTO pacxojJa - WHAWIMPYIOTCS OJIHA WA
HECKOJIbKO 3a(puKCHUpOBaHHBIX OMMOOK. [IpocMoTp ommbOK - KpaTKUMU
Ha)KaTUAMHM Ha KHOIIKY P>

[lepeyeHb AMArHOCTUPYEMBIX CUETUUKOM OIIUOOK U3MEPEHU.

Owmnbka OnuncaHne ownbku
Tpy6onpoBon | [losiBisercss mpu moTtepe AByX Jyueil. OTCyTCTBUE
IyCT AKHUJKOCTH B TPyOONPOBOJi€, HEUCTIPABHOCTD Y 3 /1.

N3MeHeHne JOKAIBHOM  CKOPOCTHM  IOTOKa C
HeycroiiuuBelii | 0OIBINION 9acTOTOM, pe3Koe U3MEHEHNUE aMILTUTYIbI

MOTOK curHata. OnHa W3  BO3MOXHBIX NPUYUH -
HEIOCTATOYHBIA NpsAMOM yyacTok nepen IITIP.
Pacxon BeIme N3mepenusblii pacxon MIPEBBIIIACT

MAaKCHMAaJIbHOI'O | 3apOrpaMMHUPOBAHHOE 3HAUEHUE 1.1 max

Ommbka natumka | OOpBIB, KOPOTKOE 3aMbIKaHWE B IIEMH JIaT4YHMKa
TeMIIepaTyphI TeMIIEpaTyPHl.

Omm6ka TDC Her cBsa3u Mexay MukpokonTposiepom u LIBIT niun
y3J1aMM pacxoiomepa.

HecoBnanenne KOHTPOJIbHOM CYMMBI

Omunbka KOHCTaHT
KaJIMOPOBOUYHBIX KOIP(DUITUEHTOB.

Omunbka noucka |He HaiineH cur"Han npd 30HIAUPOBAHUU TIPU
1 2 nyua MakcuMasibHOM ycriieHuH 4000 yCITOBHBIX €UHMIIL.
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10.1.2 OknHo «Tekymme mapaMeTpbl».

Texkymue
MapaMmeTpsl

v

& =

B 3TOM OKHE HOOCTYNHBI I IMPOCMOTpPA TEKYILIAE H3MEpPSIEMbIE U
BBIYHCJISIEMbBIE TTAPAMETPHI.

JkunxoctH, °C

MNapameTp OnucaHne napameTpa
CxopocTth 3ByKa, | I3MepeHHass CKOpPOCTb YJIbTpa3ByKa B U3MEPSIEMOU
M/C cpene.
CkopocTh CpenHsis ~ CKOpOCTh ~ NOTOKa B HOpejaenax
MOTOKA, M/C akyctnaeckor 0Oaswr III1P.
Temneparypa | Texymasgs wu3MepeHHas TeMIeparypa Cpeapl WIH

3aMpOrpaMMUPOBAHHOE 3HAYCHHUE TEMIIEPATYPHI

Pacxox 6e3
00paboTku, M3/4

3HaueHrue HEoOpabOTAaHHOTO OOBEMHOTO pacxoja
0e3 orpaHuueHui, QuUIbTpalNH, JAeMI(OUPOBAHUSI,
OTCEUKH.

3aziepkka, MKC

Bpewmst nponéra Y3 curHaia Mexy H3TydaTelasiMH.
[TapameTp NOIEKUT KOHTPOJIIO IO YACTOTOMEPY

Pa3HocTth, HC

Cpennsis HU3MEpEHHAs PA3HOCTh BPEMEH MPOJIETA
30HIMPYIOIIET0 UMITYJIbCA 110 U MPOTUB MOTOKA

3Ha4YEeHUE HYJIA,

BH. remneparypa, | Temneparypa BHYTpH OM  pacxogomepa.
°oC [TorpentHoCTh HE HOPMUPYETCHI.
YcranoBka Hynis. | Koppekuuss  HadalbHOrO  CMELICHUS  PA3HOCTH

MPOJIETOB YJBTPA3BYKOBOIO HMITyJibca (J€BUALIUS

HC Hyss1). B mratHoMm pexxume nepuanus Hyns < 0,5Hc
JIyud 1, ycunenue | YcuiieHHe TpakTa NMpU IMOUCKE curHana, maist Y3/l
W5.6 MOJIKJIIOUEHHOTO K JTAHHBIM KJIeMMaM B Jy4e |

Jlyu 1, ycunenue
W3,7.
To xe nis nyya 2

YcuneHne TpakTa Opu MOUCKE CUTHamA, s Y3/l
MOJKJIIOUYEHHOTO K JIAHHBIM KJIeMMaM B Jjy4de 1.
OTnuuust yCWIEHHS MO OJHOMY Jydy Oosiee 16
€IMHUI] TOBOPAT O 3arpsa3HeHHocTH Y 3 /1.

OKHO ITOUCKAa
CHUTHAaJIa

Havinennoe wecTo, rae mnOph MNOUCKE CHUTHAIA
(aMmIUTYaHBIM aHaMM3 (QOpMBI), HAWACH CHUTHAI C
aMIUTATYJIOM U (QOpMOH, 3aaHHBIMU TPU TOUCKE
YCWICHUA. 3HAYCHUE MPEICTABIACTCA B YCIOBHBIX
equauIiax ot 63-65000.
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10.1.3 OknHo meHO «HacTpoeyHble mapaMeTpbl».

Hactpoeunsie
<:> napameTpbl <:>

B 3TOM OKHE DOCTYMHBI JJIsi MPOCMOTpa MapameTpbl KOHGUTyparuu

CUETUYHKA.
MapameTp OnucaHune napameTpa
Qmax MakcuMalibHbIN 00bEMHBIN Pacxos
Qumin MuHuManbHBIN 00BeMHBIN pacxo, Qumin # 0
L Cpennsisi JyiMHA aKyCTUYECKOM 0a3bl IS IBYX Jy4deu, M
tga CpenHuil TaHTeHC yriia HakiaoHa ocedl Y3/l K mpo1oiabHOU
ocu TpyOsI [1TTP
420 Cpennuii  BHYTpEeHHUW  AuaMeTp  TpyOompoBoja B
HOPMAaJIbHBIX YCJIOBUSAX, MM
St [ITepoxoBarocTh cTeHOK TpyOompoBoja [P, MM
Imp KosnuecTBO 30HIUPYIOMMX UMITYILCOB (OT 1 10 5).
3agaHrue HOMEpa AITOPUTMA U3MEPEHUS:
Ne OnucaHue anroputma
JATYUK  TEMIIEPATYpPbl  MOAKIIIOYEH, TOKOBBII
2 |BBIXOJIHOM CHUTH&JI MPOMNOPIUOHAIEH O0BEMHOMY
AJITOpUTM pacxony
3 | maT4yuK TEMINeEpaTypbl OTCYTCTBYET
JATYUK  TEMIIEPATYpPbl  MOAKIIOYEH,  TOKOBBIM
4 | BBIXOJIHOM CHUTHaJl MPOMOPIIMOHAJIEH MacCOBOMY
pacxony
Td 3afep>KKa B JIEKTPOAKYCTUYECKOM TPAKTE, MKC
Ul YPpOBEHB NEPBOU MTOJYBOJHBI IPUHATOIO CUTHAJIA, MB
[IporpammupyemMoe 3HaYeHUE TeMmIiepaTypsl cpenbl, °C.
t cpenpl | YCTaHABIMBAETCA NMPHU OTCYTCTBHMU JAaT4YWKa TEMIEPATyphbl
WK OMIMOKU M3MEPEHMs Temiepatypsl, °C
ac, be, ce Koadduimentsi MOJIMHOMA TEMIIEPATYPHOTO
pacuIMpeHusi CTEHOK TpyOonpoBojia
KoaddumueHT Koppekimu pa3HOCTH BPEMEH IPOJIETOB OT
Cd Ct | BHyTpeHHeil TemnepaTypbl Cd t BeUMCIMTEIBLHOrO OJIOKA
pacxogomepa. Y CTaHaBIMBAETCS MPOU3BOIUTEIEM
Td Ct Kosddunuent xoppekuuu 3aaepxkku curHana B Y3/ mpu

V3MEHEHUU TEMIIEPATYPHI CPEIbI
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10.1.4 OxnHo «KanuOpoBoUYHbIC MAPAMETPbI»

Kanubpo-
<:> BOYHBIE <:>

napameTpbl

v

B 3TOM OKHE JOCTYIHBI JJIsl IPOCMOTpa MapaMeTpbl KaTUOPOBKH.

MapameTp OnucaHne napameTpa
Kosdduuent K OOt KoppekTupyromuii MHoxutenb anas [P
(kordpunreHT MaciTabupoBaHMUS)
Touknu Touku kKanTMOPOBKK XapaKTEPUCTUKHU pacxojoMepa B
KanuOpoBKH 1 - 7 | mporieHTax OT auama3oHa pacXxoa0B Qmax — Qmin
K0 — K7 KamnbpoBounsie  ko3(ppuIMEHTHI B TOYKax
Ko0 — Ko7 KaJIMOPOBKH JIJISI IPSIMOTO U PEBEPCUBHOTO MTOTOKA

10.1.5 OxHO «BBIX0OIBI.

<:> Brixoanl <:>

v

B sTOoM oxHe AOCTYIIHBI AJISL IIPOCMOTPA IIapaMCTPhI BBIXO0B.

MNapameTp OnucaHne napameTpa
Cepuitnbiii | HoMep cueruuka, 10 8 uudp
HOMEp
CereBoit Anpec mnpubopa B ceru Modbus (1) npu cHsTOM
aapec MIEPEMBIUKE
Ckopocts | CkopocTh OOMEHA JAHHBIMU Yepe3 UHTEpPeric
oOMeHa
Bec mmi Bec uMmnynbca HMMIyJIbCHOTO BbIXOAa. MakcumamnbHas
4acTOTa UMITYJIbCOB He JoJbKkHA npeBbimath 100 Iy
Bpems OyHKIMSA, TO3BOJISIIONIAS CTJIAKUBATh PE3KHE BHIOPOCHI
yCpeaHeHusl | mpu (PIIyKTyalusix pacxoja. BBIMOJHSIOTCS BBIUUCICHUS
Tar CKOJIB3SIIIIETO CPEHETO 3a OTBEAEHHOE B OKHE BpEMs
OyHKIMS  UCKJIIOYEHHST  BBIOOPOK  pacxojia €
OTKJIOHEHHUEM, TPEBBIIAIOIMM  yKa3aHHbli %  OT
Hemmndep

HAaKOIUICHHOTO 3a IIEpUOJ BPEMEHU YCPEOHEHUA T Af.
MoxeT yXyIInuTh ObICTPOJICUCTBUE U3MEPECHUSI.
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10.2 OnucaHue meHw cepum 13006, 23006

10.2.1 MeHo cueTynMka UMEET OJMH ypoBeHb. llepemernieHue 1o
MEHIO OCYILECTBIISIETCS B OJTHOM HAIIPABJICHHUH, C IIOMOIIBI0 KHONKHU P> Ha
nuueBoil nma”enu. [lepedeHr HHAMIMPYEMBIX MMAPAMETPOB MPEACTABIICH B
tabmnuiie 16.

Tabnuua 16
EanHnubl YcnosHoe
[MapameTp y
N3MEPEHNN obo3Ha4yeHne

O0Bem M \Y
O6miee BpeMs: pabOTHI q H3
Bpewmst HopMasibHO# pabOThI q H1
OOBeMHBIN pacxo] M /g q
Ommbku Err
Texyuue gata u Bpems ITTT-MM-44
CocTosiHME ONTONOpTa Optoport

10.2.2 O6muit Bua HHIAMKATOpa CUCTIMKA:

®HHHHHHH

kW TM¥h GJ GCal °C

[Ipy MOAKIIOUEHUU HAIPSKEHUS NMUTAHUSA CUETYMKA WHIAULIUPYETCS
CepuiiHbIN HOMED cueTunka u Bepeus [10.

MNODO NI T
N (- X113

3ateM B TeueHHE | MHHYTHI BBINOJHAETCA TecT apxupa. [locie
YCIEIIHOTO  BBIMOJIHEHUSI TECTa HAKOIUICHHbIE 3HAayeHus oO0bema
BBIBOJIATCS] HA UHAMKATOP U CUETUUK TOTOB K padoTe.

o 3
10.2.3 OkHO 1 MEHIO cueTuHKa - HaKOIJICHHBIA 00BeM, (M”).

ls [ i
4 ll_ :’ L

H 3 E E E E E OkHoO 2- Bpems pabotsl H3, (1).

Okno 3 — Bpemst pabotel 0e3 ommoOok H1, (u).
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I I N
\

M3/h

I I~ 5t Oxdo 4 — MrHOBEHHBIH pacxoi (,

- L0 (] 3

[Ipu q < q; MHAMIHUPYIOTCS HYJEBBIE TOKA3aHUS Pacxoa.

OKHO 5 — O1IHOKH.

Err

E |Err BRARE

HNmMmeromuecs Ha

MOMEHT TMPOCMOTpPa OIIUOKKH HUHIAUIUPYIOTCS

nociegoBarenbHo. [Ipu orcyTcTBuM ommbok - uaauiupyercsa Err 0.
[Tepeuenp ommbOOK TpeacTaBieH B Tadauie 17.

Tabnuna 17
Owunbka [MprymHa oLNBKK Cneacteue onbKu
Ommbka  kanana | OrcyrctBue B TpyoOe | [Ipekpaienue
U3MEPEHUS KUJIKOCTH,  HUCKa)XCHHUE | HAKOIJIEHUsS o0beMa U
pacxona ErrFl-r curHana Y 3]1 BPEMEHU HOPMAJIbHOUN
pabotsr HI.
Omunbxka no | Hanpsokenue na Oartapee | Her
HANPSKEHUIO Hxke 3,2 B.
oatapeu ErrBat
[TocnenoBarenbHas | CHxkeHue HanpsbkeHus | [Ipekpamienue

naaukanyuga ErrBat
1 HOMepa Ipudopa

oartapeu 10 2,8 B HaKOILJICHUsI 00bema

OkHO 6 — moouepeAHass MHAMKALMS BpeMeHU B (opmarTe «4achl-
MUHYTBD» U JAThl B OpMaTE «TOJI. MECSII. YUCIIO.

arn .
NN N B B

e B Y
L’. E’ NG B N N

36




OxkHo 7 — unaukanusa BxiatoueHusa MK nopra (onronopra).

I O R
N B IO NN B N By

UYepes UK nopt ¢ nomonipto UK rosioBKM MOXKHO MPOYUATATH APXHUBBI
Y MTHOBEHHBIE 3HAUYCHUSI.

[Tpu padote UK nopta nmpoBoHoM nHTepderic RS485 oTkiouaeTcs.

[Tpu 6e3neiictBun MK mopta 6osiee 15 cekyHA MOPT OTKIHOYAETCS,
CUYCTYMK BO3BpAIACTCA K WHIWKAIIMM HAKOTUICHHOTO 00BheMa (OKHO 1).

3aBoJicKasi HACTpPOMKa JJi1 CUMTHIBAHUSI JAHHBIX: CKOPOCTH
cuuthiBanus 2400 601, aapec 001.

10.2.4 TTpubop GopmMupyeT CyTOUHBIM M YaCOBOM apXHUB C IITyOMHOI:
- 1024 cyTok ayst XpaHEHUsI CyTOYHBIX 3HAYCHU;
- 1024 yacoB a5t XpaHEHUSI YaCOBBIX 3HAYCHHM.
B CyTOYHBIX U 4YaCOBBIX apXUBaX XPaHATCS:
- HAKOTLJICHHBIN 32 COOTBETCTBYIOIIUH MEpUO]] 00BEM, M
- oO1iee Bpemst pabOThI HApPaCTAIOIIUM UTOTOM, Y;
- BpeMsl HOpMaJIbHOM pabOThl HAPACTAIOIIMM UTOTOM, Y;
- OIIMOKM KaHaja pacxoa 3a COOTBETCTBYIOIIUI MEPUO/T;
- OIIMOKYU KOHTPOJIS YPOBHSI HANIPSKEHUST OaTapew.
YreHne apXMBHBIX AAHHBIX MPUOOpa JOCTYNMHO 4Yepe3 MporpaMmy
BepxHero ypoBHs hmHome, pasmemenHol Ha caiite Www.vogez.by,
pazaen «lokymenrtanusi» => [IporpammHoe oOecrieueHue.

11 NOBEPKA

11.1 Mertponoruueckass mnoBepka cueTyuka-pacxogomepa BUPC-Y
MMPOBOJIUTCA B COOTBETCTBHM C MeToaukou noBepku MPb MIIL.2618-2016.
Mertoarka mocTaBisieTcs OTIEIbHO.

s cuetunkoB ¢ DN 15 — 150 MM ipeycMOTpEH NMPOIUBHOM CITOCO0
MOBEPKH, 1151 cueTynkoB ¢ DN150 — 2000 MM npeayCMOTpPEH MPOJIUBHOU
WU OECTIPOIMBHON (MMUTAIIMOHHBIN) CITIOCOO MOBEPKH.

11.2 MexmoBepouHbIli UHTEPBAJ, MECSIIEB, HE OoJee:

— B COCTaB€ TEMJIOCYECTUYMKOB U CUYECTUMKOB BOJbI B Pb - 48;
— B KadecTBe CaMOCTOSITEIILHOTO CpeacTBa

u3mepenusi B PecnybOnuke bemapych - 24;
— B KayeCTBE CaMOCTOATEIBHOTO CPEICTBA U3MEPECHUS

B Poccuiickoit @enepanun - 48.
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12 NMPABUNTA XPAHEHUA N TPAHCITOPTUPOBAHUA

12.1 Tlpu TpaHCTIOPTUPOBAHUM, TOTPY30UHO-PA3TPY30UHBIX padboTax
HE JIOMYCKAKTCS yAapbl U MEXaHUYECKUE TTOBPEKICHUS YITAKOBKH.

He nogHuMaTh CUETYHKHU 32 KOPIYC IECKTPOHHOT'O MOy IS !

s mepemenieHuss CUETYMKOB OONbIMX JauaMeTpoB (2200 wmm)
WCIIOJIb30BaTh TKAHEBBIE CTPOIBI M KOMIUIEKTHBIC PHIM-00JITHI.

12.2 CdeTynku B TPAHCIOPTHOW Tape€ TMpPH TPAHCIOPTUPOBAHUH B
3aKPBITOM TPAHCIIOPTE BBIICPKUBAIOT:
V) (6] 0
— TEMIIEPATYPy OKPYKAIOIIEN CpeIbl -25°C-+55°C;
— OTHOCHTEJILHYIO BIIAXKHOCTH IIpu Temueparype 35°C 10 95 + 3%.

12.3 XpaHUTh B CyXOM NOMELIECHUH ITpU TeMmnepaType Broiie +5°C.

13 TEXHUWYECKUE OAHHbBIE CHETYUKA
TabOnura 18
3aBojckoit Homep BUPC-Y

Howmep mmomOsI TITTP

Homunaneneii nuametp DN, Mm

®opma u marepuai [111P

Cxema 30HIUpOBaHUS 1 2

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

Crenens 3amuThl 000a0uek (IP) 65 67 68

ITocTosHubIi pacxon g, (Qp), M /g

MuHAMaIBHBIH pacxox q; (Q1), M /4

TOKOBBINA BBIXO]I - 4-20

Cepus pacxonomepa BUPC-Y

Bec BbIX0HOTO MMITYJIbCa, JI/UMII

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

FTABAPUATHBLIE N YCTAHOBOYHbLIE PASMEPbI MNP
C PE3bBOBbIM COEAMHEHUEM A0 G2

R

A

-t L - .53. |

PucyHok A.1
Tabnuua A.1

DN Pe3bboBoe Pa3mepsbl, He bonee, Mm
npncoegnHeHune L B1 B2 B3
15 G% 110 22 44 20
20 G1 130 28 51 25
25 G1V 260 35 57 30
32 G 1% 260 40 63 40
40 G2 300 54 76 47
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MpoaomkeHne NnpunoxeHnsa A

MoOHTaXHbIV KOMNMEKT ANns pe3b60BOoro npucoeanHeHus

[fanka
7
% b
o T
2
Pasmepbl, MM
DN G" B D S
15 °ls 14 - 30
20 1 18 - 38
25 1, 25 53 49
32 1/, 25 58 54
40 2 25 70 65
WTyuep
DN15, DN20 DN25 — DN40
, I % i
(&P \—ﬂ ~ o % - o
S S S 8 ° ©
- Y Y
L1 L1
I 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 KOMIIICKT BKJIFOUCHBI COOTBCTCTBYIOIIUC ITPOKIAJIKH.
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MpoaomkeHne npunoxeHnsa A

FABAPUTHBIE U YCTAHOBO4YHbIE PASMEPbGI
CYHETHUKA OAHONYYEBOIO UCMNOJIHEHUA
C MNP « NPAMAA TPYBA C CYXXEHUEM»

MecTo 323eMJIeHUA

Mecto momoupoBanusa Y311 Mecto mrom6upoBanus Y311

PucyHok A.2

Tabnuua A.1

Pasmepbl, MM Pa3mepbl, MM

DN DN
L DI[D1| 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 | 145110150 | 160
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MpoponmkxeHue npunoxeHusa A

FABAPUATHBLIE N YCTAHOBOYHbLIE PASMEPBDI
CYHETHUKA OAHONYYEBOIO UCMNOJIHEHUA
C MNP « NPAMAA TPYBA»

Mecro mrombupoBanus Y 3/]

MecTo 3a3eMJIeHUSA

Tk =l
= 10
3 L e
PucyHok A.3
Tabnuua A.2
Pa3mMepbl, He 6ornee, MM Kon-so Avametp
DN oTBepcTuiA,n | oTBEpcTUn, d
L D D1 H
40 300 145 | 110 | 190 4" 18"
50 400 155 | 125 | 200 4" 18"
65 400 180 | 145 | 200 | 4" (8)° 18’
80 |500 (700)°| 195 | 160 | 215 | 4'(8)° 18’
100 | 500 (700)° | 215 | 180 | 235 | 8'(8)° 18’
125 | 500 (600)° | 245 | 210 | 240 8' (8)° 18'(26)°
150 600 280 | 240 | 300 8' (8)° 22'(26)°
200 600 335 | 295 | 355 | 12'(12)° 22'(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 | 16"(16)° 30'(33)°
500 850 710 | 650 | 730 | 20'(20)° 33'(39)°
600 900 840 | 770 | 860 | 20'(20)° 39'(39)°
700 950 910 | 840 | 930 | 20'(20)° 39'(39)°
800 1100 1020 | 950 | 1040 | 247(24) 39'(45)°
1000 1100 1255 | 1170 | 1275 28’ 45’
1200 1300 1485 | 1390 | 1380 32 52

DI[JI?I PN16; % s PN25. ) Pa3zmep He peKkOMEHI0BaH 11 HOBBIX IPOEKTOB
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MpopomkeHue npunoxeHusa A

FABAPUTHBIE U YCTAHOBO4YHbIE PASMEPbGI
CYHETHUKA OBYXITYHEBOIO UCIMNOJIHEHUA
C MNP «MNPAMAA TPYBA»

e~
Mecro momOupoBanus Y3/] 5 MecTo 3a3eMJ1eHUs
YA O L
ol Ty 10
230 AN E
|- e
|\
Mecto mmomoupoBanusa Y311 Pucy|-|o|( A 4
Tabnuua A.3
Kon-Bo nameTt
DN Pa3mepsbl, He Bornee, Mm OTBEPCTHIAN oﬁaepCTMVlF,)d
L D D1 H
50 500 155 | 125 | 310 4" 18"
65 500 180 145 | 330 4" (8)° 18’
80 |600 (700)°| 195 | 160 | 360 | 4'(8)° 18’
100 | 600 (700)°| 215 | 180 | 400 8" (8)° 18’
125 |600 (700)° | 245 | 210 | 240 8' (8)° 18'(26)°
150 |600 (700)° | 280 | 240 | 480 8' (8)° 22'(26)°
200 700 335 | 295 | 540 [ 12'(12)° 22'(26)°
250 700 405 | 355 | 600 | 12'(12)° 26"(30)°
300 700 460 | 410 | 660 | 12'(16)° 26'(33)°
350 800 520 | 470 | 660 | 16'(16)° 26'(33)°
400 900 580 | 525 | 780 [ 16'(16)° 30'(33)°
450 900 580 | 525 | 780 [ 16'(16)° 30'(33)°
500 1000 710 | 650 | 910 | 20'(20)° 33'(39)°
600 1000 840 | 770 | 1040 | 20'(20)° 39'(39)°
700 1100 910 | 840 | 1100 | 20'(20)° 39'(39)°
800 1200 1020 | 950 | 1400 | 24'(24)° 39'(45)°
1000 1200 1255 | 1170 | 1450 28" 45’
1200 1400 1485 | 1390 | 1700 32" 52

1)I[n;[ PN16; * s PN25. 3)Pa:;Mep HE PEKOMEHI0BaH 11 HOBBIX IIPOEKTOB

43




MpoponmkxeHue npunoxeHusa A

FABAPUTHBIE N YCTAHOBOYHbIE PASMEPDI
OAHONYYEBOI'O CHETHUKA
C MNP « KPECTOOBPA3HbIU»

MecTo niioMoupoBaHus

G

I\i

g

MecTo mIoMOUpPOBAHUS
Y31 u 3a3emJieHust

PucyHok A.5

Tabnuuya A.4
PnaHuesoe Pa3mepsl, He bonee, Mm n d
npucoeanHeHne OTBEpPCTUN,
DN Lo |[p1]| H | B |°F MM
50/1, 50/2 195 | 155 | 125 | 185 | 325 4 18
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n purioxeHue b ITepembIuka

LTI

LULHIVLHT

r

VD6kpacHBINH

+ - X10 X11 X12 VDS53enenbii
U nur Curnan

15..24 B JL L "Pesepc”

Pucynok b.1 Bup 351€KTpOHHOTO MOJTyJIsl OTHOJIY4Y€BbIX CUCTUUKOB C
KJIEMMAaM{ BHEIIHUX MNOJKIIOYEHUN W JUATHOCTUYECKHUMHU CBETOIHOJIAMHU
0e3 MOAyJIs TOKOBOT'O BhIXO/1a, BhITyckaeMbix 10 31.08.2020r.

I{I/IaTHOCTI/I‘-IeCKaH Ta6J'II/IHa AJIs1 OAHOJNYYE€BbIX CHCTYHUKOB.

Heycroii- | Tpybonpo- | Hencmpas
Pexum Hopwma Rev q <Qmun YUBBIN BOJI YCT, -HOCTb
notok > 2c¢ | q>1,1qmaxc | mpubopa
VD6 + +/- + OHOKpPaTHO - -
Kp{‘,%{g’lﬂ 3aroparoTcsa
. +/— + + ¥ TACHYT - -
3€JICHBIN
NmnynbcHbin
BLIXOT UMM M 1 1 1 0
Brixon
«PeBepcy 1 0 1 1 1 1
ToxoBbIN
BRIXOM 4-20MA | 4-20MA 4MA 2MA >20MA 2MA
+ - CBETUTCA MOCTOAHHO, +/— - MHraer; — - HE CBETUTICA, HUMII -

UMIYJbCHI; 1- Jormyeckas equHuna; 0 - JOru4ecKuii HOJIb.
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NMpopomkeHue npunoxeHus b

Unur.Bkn ©

t _I__

I~
L&

U

-M+M

)

i
L i

Pucynok b.2 Bua 31€KTpOHHOTO MOAYJISI OAHOJIY4Y€BbIX CYETYUKOB C
KJIEMMaMH BHEIIHUX MOJKIIOYCHUN W JUArHOCTUYECKUMH CBETONMOIAMU C
MOJyJIEM TOKOBOT'O BbIX0Aa, BblTyckaeMbIx ¢ 01.09.2020r.

I[I/I&FHOCTI/I‘ICCK&H Ta6J'II/II_Ia AJI1 OTHOJNIYYEBbIX CUCTYHNKOB.

Heycroi- | Tpy6ompo- | Hencrpas
Pexum Hopma Rev qd <Jwun YUBBIN BOJI IYCT, HOCTH
notok > 2c¢ | q>1,1qmaxc | mpubopa
VD3 + +/—- + OIHOKpATHO - -
KpaCH4BIH 3aroparoTcia
vha +/— + + Y TaCHYT - -
3CJICHBIN
NmnynscHbIN
BLIXON HMII AMII 1 1 1 0
Brixon
«PeBepcy 1 0 1 1 1 1
TokoBbI
BBIXO1L 4-20MA | 4-20MA |  4MA 2MA >20MA 2MA
+ - CBETUTCSA IIOCTOSHHO;, +/— - MHraer, — - He CBETHUTCI, HUMI -

MMITYJIbCBI; |- mornueckas equunna; 0 - JIOrH4eCKUi HOJb.
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VD53en

ToxoBbeIN
BBIXO/JT

Pesepc

JuckpeTH.

{ BbBIXOJ

Unur

@? Mumanue

VD6 kpacH

VD9

VD8

Pucynok b.3 Buja 37€KTpOHHOTO MOAYJIsSI ABYXJIY4Y€BbIX CUETUYUKOB C

untepdeiicom RS-232,

C

KIICMMaMHu

BHCIIHUX HO,Z[KHIO‘IGHHﬁ n

TUarHocTuuecKuMu cBetouoaamu. (CHT ¢ mpousBojacTBa 07.2020r)
Jlnarnoctuueckas Tabiauna st ABYXJy4eBbIX CUeTYUKOB ¢ RS-232.

Tpyb6ompoBoa Hewucnpas-
P HOp- <q.. R > Heycroiiuu MYCT, HET HOCTb
CKUM Ma 9 ~Ymin CV 1 94~ dmax BBIM IIOTOK CUTHaJIa Ha JaTdyuKa
OJTHOM JTy4e TEeMITepaTypPhl
VD53en | +/—- + + — - — _
VD6xp | + + +/— - - - -
VD7 | - - - + +/- — -
VD8 | - - — — — — +
vD9 | - - - - - + -
.
YMII 1 UM 1 0 UM
BBIXO/I
ToxkoBbIN
4-20 4MA | 4-20 2MA 2MA 2MA 4-20MA
BBIXO]I
+ - CBETUTCS MTOCTOSIHHO; *+/— - MUTa€T; — - HE CBETHTCS; MMII - UMITYJIbChI;

I - mormueckas equanIa; 0 - JOrHIeCKUM HOJb.

47




NMpopomkeHue npunoxeHus b
Pazsem X17

ITepembruka X6

.
2eIKT25
82 Q.

o9

126V 50V o S
i

.ao

b R el o HeH o 2
———rRy-2 = Tys1
Bxog Bxog
Bbixoa Bbixoa

L Cieleels
—=51eh Ly

LI Y

DR E A -
X8 X6 Xt

Pucynok b.4 Bup 351eKTpOHHOTO MOYJIS ABYXJYYe€BbIX CUETUUKOB C
unrepdericom RS-485, 06e3 Moaynsi MHAUKALMHM, C KJIEMMaMH BHEIIHHUX
MOAKIIFOYEHUA W JUArHOCTUYECKMMH CBETOJIMOJAMH (BBINYCKAETCA C

07.2020r.
JlnarHoctuyeckas TabauIia JJIs ABYXJy4eBbIX CUeTUYHKOB ¢ RS-485.
q Heycroii Tpyb6omnpoBox | Heucnpas-
P op- <. R > it IIyCT, HET HOCTb
CHKHM Ma 9 ~Amin €V 19~ Imax LIIIP(I)];OK CHUTHaJjia Ha JaTyuKa
OJHOM JIyde | TemmepaTypbl
VD4zen | +/- + + - - - -
VD3kp | + + +/— - - - —
VD5 - - - - - + -
VD6 - - - - - - +
VD7 - - - + +/- - -
v,
UMII 1 AMIT 0 | UM
BBIXO/I
TOKOBBIU
4-20 | 4MA | 4-20 | 2MA 2MA 2MA 4-20MA
BBIXO/I
+ - CBETHUTCS MOCTOSHHO; +/— - MUTACT; — - HE CBETUTCS; UMII - UMITYJIbCHI;

1 - mornyeckas equHuia; 0 - JOruH4eCcKum HOJIb.
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MpoanonxeHue npunoxeHusa b

KnemmHEbI
pasbeM (X17)
nutanus 24B

)

P K 1cMMHBIIN
Ty 2 ~2 Ty4 1
Bon FN  PasbeM (X17)
Bblxon [Bbixoa nutanus 24B

__ Sjogopogoe™
5
X8 Xs Xl X @

KnemMHBbI#H KnemmuBbIiH KnemmubIi
pasbem RS-485 pa3beM TUCKPETHBIX || pasbem X2
X20 1 TokOBOTO BBIXOZOB X12 X10 TepMoMeTpa
Rerxoma X18

Pucynok b.5 Bua 31eKTpOHHOTO MOAYS ABYXJAYY€BbIX CUETUMKOB C
untepgeiicom RS-485 ¢ yCcTaHOBIEHHBIM MOJYJIEM HWHIUKAIUU, C
KJIEMMaMH BHEIITHUX MOJIKIOYECHUM.

JIMarHOCTUYECKHE CBETOAMOABI B ATOW KOMIUIEKTAllMM MOTYT HE
ycraHaBiuBaTtbesd. KinemMMmHbIl  pazpem nwmTaHus X117 B 3TOM
KOMIUICKTAIIMY YCTAHABJIMBAECTCS HA MOYJIC MHAWUKAIINH.
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MpunoxeHne B

TpeboBaHus K NpsAMbIM y4acTkam Tpybonposoaa
ONS CYETYMKOB OQHONYYEBOro UCMOMHEHNS

Ao TP 1 e TP
MecTHOE CONPOTUBIIEHUE DN, He
MeHee DN, ne menee

IIIP «IIpsamas Tpy6a ¢ cy:xxenuem» DN 15 -100 mm

I'mnpza Tepmomerpa d < 0.1DN 5 0
Bce octanbHble MECTHBIE CONPOTHUBIICHUS 5 3
IIIP «IIpsimas Tpy6a» DN 50 — 2000 mm
I'mnp3a Tepmomerpa d < 0.1DN 5 0
[TOMTHOCTBIO OTKPBITHIA ITOJHOIIPOXOIHBIN 0 0
IapOBBIM KpaH
Otsox 90°, TpOMHHUK, CyKEHHE IIOTOKA 10 3

(KOHYCHOCTB <8°)

Pacmimpenue mnoroka (KOHYCHOCTh >8°),
CUMMETPUYHBI Bxoda B TpyOy mocie
€MKOCTH, T'psI3€BHUK, HE 0ojiee JBYX OTBOJIOB 15 3
2D (B OJHOMW TUIOCKOCTU, MPU PACCTOSHUU
Mexay HuMHu MeHee 15 DN)

JIBa u 60s1ee 0TBOJIOB 3D, MOJHOCTHIO
OTKpHITas 3aJBUKKA (BEHTHUJIb),
CMEIIHNBAIOIINECA OTOKHU C PA3IMYHBIMU
temnepatypamu (At > 10°C), coBMelIeHHbIE 20 3
MECTHBIE COIPOTUBIICHUS (COBMEIICHHBIMU
CUMTATh MECTHBIE COITPOTUBIICHUS,
paccTosiHuEe MeX1y KoTopbiMu MeHee 15 DN)

Hacoc, perymupyrommui Kiiamnax 30 3

TP «KpecTroo0pa3Hblii»

He

Bce BUIbI MECTHBIX CONTPOTUBIICHUN 5
HOPMUPYETCS

OTKJIOHEHUE BHYTPEHHETO AuaMeTpa NpsAMbIX y4acTkoB oT DN
pacxojiomepa He 6oiiee 4%. [Ipsambie yyacTku TpyOONnpoBoa U pacxogomMep
JOJKHBI OBITH COOCHBI APYT JPYyTy (OTKIOHEHUE He Ooiiee 4 % DN).

[Ip HEBO3MOXKHOCTH BBITIOJTHEHUSI TPEOOBAHUM K TMPSMBIM Yy4acTKaM
TPyOOIIPOBOJIOB PEKOMEHIYETCS HCIOIb30BaTh CTPYEBBIIPIMUTEIIH.
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MpopomkxeHue npunoxeHus B

TpeboBaHus K NpsAMbIM y4acTkam Tpybonposoaa
ANS CYETYNKOB ABYXNY4€BOro NUCNONHEHNS

MecTHOE CONPOTUBIIEHUE

IIpsiMmoi1 yyacTok, HE MEHEE

Jo pacxomomepa, DN

Pexomennye- | JJomyctumbii
MBI
HIIP «IIpsmas Tpy6a»DNS50-2000 mm

['mne3a Tepmomerpa d <0.1DN 3 1

ITOJIHOCTBIO OTKPBITHIN IMOJIHOIIPOXOIHBIN 0 0
IapOBbIM KPaH

Koneno 90°, TpoiHHUK, Cy>KEHUE ITOTOKA 10 3
(KOHYCHOCTB <8°)

Pacmmpenue noroka (KOHyCHOCTh >8°),
CUMMETPUYHBIN BXOJ1 B TPyOy mocie
€MKOCTH, TPSI3€BUK, TPYINIIAa KOJIEH B OJHOU 15 10
IJIOCKOCTH (TPYNIION CUMUTATh HAOOP KOJIEH
MIPU PACCTOSIHUU MEXy HUMU MeHee 15 DN)

['pynmna xojeH B pa3HbIX MIIOCKOCTSIX,
MOJTHOCTBIO OTKPBITAas 3aJIBH>KKA (BEHTHUJIb)
CMEIIHUBAIONINECS MOTOKHU C PA3IMUHBIMU
temneparypamu (At>10°C), coBMelIeHHbIE 20 15
MECTHBIE COIIPOTUBIICHUS (COBMEIICHHBIMU
CYUTATh MECTHBIE COMTPOTUBIICHUS,
paccTosiHhE MexXay KOTopbiMHu MeHee 15 DN)

Hacoc, perynupytomuii kiamnas (3aJIBHKKa) 30 20

ITocne pacxogomepa

JI74 MECTHBIX COMPOTUBIICHUU MO II. 2

3

1

JI711 MECTHBIX COPOTUBIICHUHN MO I1.3-5

3

OTKJIIOHEHUE BHYTPEHHETO AMaMeTpa NpsSMbIX y4dacTKoB oT DN
pacxogomepa He Oonee 4%. [IpsiMble ydacTku TpyOOIIpoBOAa U PACXOJOMED
JIOJIKHBI OBITh COOCHBI IpYT Jpyry (oTkiIoHeHuE He O6omee 4 % ot DN).

[Ipu HEBO3MOXKHOCTU BBITIOJTHEHUSI TPEOOBAHUN K MPAMBIM y4acTKam

TpyOOIIPOBOIOB PEKOMEHIyeTCS  MCIO0JIb30BaTh

npousBojcTBa «Bore3sHeproy.
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MpunoxeHune I'

WHOOPMALMA O NUTUEBOU BATAPEE

( MO TaHHBIM TPOU3BOJAUTEINS OaTapei)

Pazmep A

Tun Li-SOCI2
HomunanbHas eMKOCTh, A4 3,2
HomuHanbHOE HanpsbkeHue, B 3.6
MaxkcuMaJIbHBIM IOCTOSIHHBINA TOK, A 0,13
["abaputhl, MM 018.5x50.5
Juanazon pabouux Temneparyp, °C MHUHYC 5 — muttoc 80

Buumanue. He pgomyckare mnOpu  SKCIUTyaTallMd  HAarpeBaHUS
anekTpoHHoro MmoayJisi BUPC-Y cepun 1300b BbIIe +55 °C.

3aBUCUMOCTh EMKOCTH W HampsbKeHUs Oaraper OT TeMIEepaTyphl
OKpY>Kalollleil Cpebl MpeicTaBlIeHa Ha rpaduke

TemMmnepaTypHbIe XapaKTepUCTUKHm1

4.0 ] - F&
| Lt 2od
—-')'/' -\
,.--'-'_ -"'\
3.5 s
—..q-"'

3.0

b

Hanpsixenme | V

2.0

1.5

0.01 0.1 1 10 10°

EmMmkocTtb / Ah

PacuetrHniii cpok ciayxObl OaTapen CcYETYMKAa B 3aBUCHUMOCTH OT
TEMITepaTyphl KOpITyca

Temneparypa kopmyca®C Cpok ciy>x0bl1 OaTapew, JIeT
+ 20 7
+45 4
+55 3
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ApxaHrenbck (8182)63-90-72
AcTtaHa +7(7172)727-132
ActpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BragunsocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHbypr (343)384-55-89
WBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WUpkyTck (395) 279-98-46

Kupruaus (996)312-96-26-47

Mo Bonpocam npogax u noaaepXkn obpawantechb:

KasaHb (843)206-01-48
KanvnuHrpapg (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kvpos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81

MarnuToropck (3519)55-03-13

Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHun Hosropog (831)429-08-12

KasaxcraHn (772)734-952-31

HoBoky3Heuk (3843)20-46-81
Hosocunbupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MNeH3a (8412)22-31-16
MNepmb (342)205-81-47

PocTos-Ha-[loHy (863)308-18-15

Ps3aHb (4912)46-61-64
Camapa (846)206-03-16

CaHkT-MNeTepbypr (812)309-46-40

Capartos (845)249-38-78

CeBacrtononb (8692)22-31-93
Cumdpepononb (3652)67-13-56

Tapxuknctan (992)427-82-92-69

An. nourta vzg@nt-rt.ru || Cant: http://vogez.nt-rt.ru

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
Crasponornb (8652)20-65-13
Cypryt (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
Yda (347)229-48-12
Xabaposck (4212)92-98-04
YenabuHck (351)202-03-61
Yepenosel (8202)49-02-64
Apocnasnb (4852)69-52-93
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