o

E H [ EBPA3UMUCKUM SKOHOMUYECKUN COKO3
OEKNAPALUWUS O COOTBETCTBUM

3asBuTeanr OGIECTBO ¢ OrpaHHYEHHOI OTBETCTBEHHOCTHIO "3aBo Baser"

Mecto HaxOKAeH S (aIPeC FOPHANYECKOTO IH1A) M aJ[PeC MECTA OCYILIECTRBICHHS AesTebHocTh: 198097,
Poceus, ropon Canxr-IlerepGypr, yanua Tpedosnesa, gom 2, mutep BM, nomemenne 2-H, kaGuner 515
OcHOBHOH rocy1apcTBEHHBIH perucTpauoHnbiil Homep 1167847401787.

Tenedon: +78124990711 Anpec 3neKkTpoHHOit MouTH: mail@vzljot.ru

B siulie I'enepanbioro pupexropa Cruusina Imutpus Cepreesuya

3asasieT, 4To O6opynoBanue u3MepuTeIbHOE: PacxonoMep-CUeTYHK IIeKTpOMarHuTHbI Baer TOP
Hsrorosurens O6imecTBO ¢ OrpaHAueHHON OTBETCTBEHHOCTRIO "3ago Baner"

Mecto Haxoxaenus (aapec opuandeckoro nuua): 198097, Poccust, ropox Cankr-IlerepOypr, ynuna
Tpedonesa, nom 2, nutep BM, nomemenne 2-H, xabuner 515

AJIpec MeCTa OCYILIECTBICHUA JAEATEIHOCTH 110 U3rOTOBJEH IO poaykuuu: 198097, Poccus, ropox CankT-
IletepOypr, ynuua Tpedonesa, mom 2, nurep BM, nomemenue 2-H, kabuner 515

Ipomykuus usrotosnesa B coorserctu ¢ IHIKCJI 407212.002 TY

Koa (xoxer) TH B3JI EADC: 9026102100

CepuiiHblii BRITYCK

COOTBETCTBYET TPeOOBAHHAM

Texuunueckuii perimament TamoxeHHOro coro3a «O 6e30MACHOCTH HU3KOBOJIBTHOIO obopynosaunusy» (TP TC
004/2011), Texnuyeckuii perjiaMenT TamMoKeHHOTo cO103a «IMEKTPOMATHHTHAS COBMECTHMOCTS
TexHuueckux cpeacrs» (TP TC 020/2011)

Jexnapanus o cOOTBETCTBHH NPUHATA HA OCHOBAHUM

[porokona ucnpiranuii Ne M-ITH 1738-122023 ot 12.12.2023 rona, ebinanHoro UcnsiraTenbHoi naboparopueii
«Kpaur-Cepsuc», arrectar akkpeaurauud Ne POCC RU.318881.04TECO.UJT025

CxeMa ieKTapupoBaHust COOTBETCTBUS: 11

HononnurensHas nagopmanus

['OCT 32137-2013 «CoBMeCTHUMOCTh TEXHUYECKHMX CPE/ICTB dTeKTpoMarhuTHas. TeXHIueckne cpeacTsa [Uis
aTOMHBIX cTaHuui. Tpebosanus u Metons! uctsitanuii. TOCT 30805.22-2013 COBMECTHMOCTD TEXHHYECKHX
CpencTB anekTpomMaruuTHas. O0opynoBanue HHGOPMAIMOHHBIX TexHoMorHiA. Pamromomexu
WHAyCTpUaibHble. HOPMBI M METO/IbI H3Mepenuit. Y cIoBUs XpaHeHus POAyKIHH B cooTBeTcTBHi ¢ 'OCT
15150-69 "Maumst, npuopsl U Apyrue TeXHUYECKHe W3ienus. VICOMHEH s st pasTHYHbIX
KJINMaTHYECKUX PaHOHOB. KaTeropuu, ycioBus SKCILTyaTallii, XpaHEHHS ¥ TPAHCIIOPTHPOBAHHS B YacTH
BO3JCHCTBH KITMMaTHYeCKUX (akTopoB BHemHei cpensl". Cpok xpaHeHus (CI1yk6bl, FOAHOCTH) yKa3aH B
pUNTaraeMoi K MPOAYKUHH TOBAPOCONPOBOAUTENBHOM U/ 9KCTITyaTalMOHHOM TOKYMEHTAIHH.

Jleknapanus o coomermc-rm”ﬂ 7 < d

/ / ’ C ﬁﬁm\ﬁm Jmutpuii CepreeBuy
OANMCE ( / /24 5|° (M. !/I . 3ad4BUTENS)
Perucrpaunonnsiii HoMep aex/iapanuu o COO{.‘BC‘ ['L'TBBH'-"

1‘

Mata perucrpauiu qekIapauiu o coorsereTeun: 26.12.2023



AL

3asBuTenp AKunoHepuoe obiectso "Baner"

MecTo Haxoxaenus (aapec IOpUAHYECKOTO JIHIA) H apec MeCTa OCylIecTRIIeH s JeareabHocti: 198097, Poccus,
ropox Canxt-IlerepOypr, ynuua Tpedonesa, mom 2, nutep BM

OcHoBHOM rocy1apcTBEHHBIN perucTpannonHblil Homep 1027810354923

Temedon: 88003338887, Anpec snekTpoHHO# MOUTHL: mail@vzljot.ru

B siaie ['enepansnoro aqupexropa [apdénopa Banepus Hukonaesuya

3asIBJsIET, 4T0 ObopyaoBaHue uaMepuTensHoe: PacxogoMep-cueTYrk sneKkTpoMaruuTHeli Baser TP
HsroroBuTens AkuponepHoe obuiectro "Bamer"

MecTo naxoxnenus (afpec IOPHAXYECKOro JIMIA) U aipec MECTa OCyIecTBIeHus aesteabHocti: 198097, Poceus,
ropoj Canxr-IlerepOypr, ynuua Tpedonesa, mom 2 nmurep BM

OcHoBHOIl rocy1apcTBeHHBIH peructpanuonusiii Homep 1027810354923

ITponyxuus usrorosiena B coorsercteun ¢ IIKCT 407212.002 TY

Kox (xomer) TH B3] EADC: 9026102100

CepuitHblii BBITYCK

COOTBETCTBYET TPeOOBAHUAM

Texnunueckuii permament Tamoxernoro coroza TP TC 004/2011 «O Ge30nacHOCTH HH3KOBOJIBTHOTO
obopynosanusy» Texuuueckuit pernament Tamoxennoro coroza TP TC 020/2011 «DnekTpoMarHuTHast
COBMECTUMOCTH TEXHHYECKHX CPEJICTB Y

Jexapanust o cOOTBETCTBHM IIPHHATA HA OCHOBAHHM

[Tporokona ucnbiranuii Ne M-TIM 1047-122023 ot 12.12.2023 roaa, seizansoro Menbiratenshoii naGoparopueii «Kpant-
Cepsucy, atrectat akkpeautauuun Ne POCC RU.318881.04TECO.MUJ1025

Cxema nekapupoBaHys COOTBETCTBHS: 111

JononnureabHas nHGpopmanus

I'OCT 32137-2013 «CoBMeCTHMOCTh TEXHUYECKHX CPEICTB 3MEKTpOMarHuTHaA. TeXHUuecKHe CpecTBa I
aToMHBIX cTaHuuil. Tpedoanus u Metoap! uensitanuid. 'OCT 30805.22-2013 CoBMECTHMOCTD TEXHHYSCKUX
CpesIcTB AeKTpomaruutHas. Obopyaosanue HHGOPMAIMOHHBIX TEXHOIOTHH. PagnonomMexy uHIyCTpHaIbHEE.
HopMmbl 1 MeTo/IBI H3MepeHnit. Y cnoBus xpaHenus npoiykuuu B cootsercTsru ¢ [OCT 15150-69 "Mammnsr,
MprUOOPBL U IPYTHe TEXHHUECKHE H3/IelHs. VICIIONHeH)s IS PasInyHbIX KIIMMaTHYecKuX pationos. Kateropuu,
YCIIOBUSL IKCIUTyaTalUH, XPaHEH s M TPAaHCTIOPTHPOBAHHA B YaCTH BO3AEHCTBHA KIMMATHIECKUX (PAKTOPOB
BHelIHeH cpefibl”. Cpok XpaHeHus (Ci1yxObl, FOAHOCTH) yKa3aH B IPUIAraeMoi K MpoLyKI[HH
TOBAPOCONPOBOAUTEIBHOMN UMK 3KCIUTyaTAlMOHHON JOKYMEHTAIHH.

EBPA3UUCKUNA 3KOHOMUYECKUIA COKO3
OEKNAPALIUSA O COOTBETCTBUMU

Jexnapauu e ‘ yaruu 1o 13.12.2028 BK/IOMHTEIBLHO

&os Banepuii Huxonaesuy
). 3asABUTEIIA)

PerucrpauuoHHblil HOMep JeKIapaluu 0 &QOTBETCTBHH:

Hata perncrpanuu Jexaapanuu o coorsercrpum: 14.12.2023



CeiticmobeszonacHoOCTb

CUCTEMA AOGPOBOMbHOW CEPTUGMKALLMMK

Cucrema A06pOBOABHO#H cepTudHKaLmm
B 00AACTM CEHCMOCTONKOCTH, BUDPOYCTORYMBOCTH, BUDPOMPOHHOCTH,
CTOMKOCTH K KAUMaTH4EeCKMM BO3AEHCTBYIOMM (hakTopam

119119, ©. Mocksa, ASHUHCIMIA NpocnesT, Aom 42, kopnye 1-2-3, komuora 15-22

CEPTUOUKAT COOTBETCTBMA

Cepus 001 Ne 1008
Beizan

Agxusoteproe obuectao «Biaetn.

Agpec: 198097, r. Carkt-Iletepbypr. yi. Tpedoneaa, 1.2, aut. BM.

ak riueckui anpec: 198097, r. Cadkr-lTetepbypr. via. Tpedwiera, 1.2, aut. BM.
Tenedon: 8 (800) 333-88-87. e-mail: maili@vzljot.ru.

{HRMEHOREHAS OP WM M H, POy Sismcl Cepritgins T)

HacTostuuii cepTHQHKAT YI0CTOBEPHET, YTO NPOAYKIHA

Pacxozomepsl - CHeTHHEY 3nekrpomardHitasie «B3JIET TIP»,
peimyveraembie no IMKCO.407212.002TY, INKCH.407212.002TV2, MKCI.407212.002TV4.
[HaMMCHO RS TIEOTIVRIG

COOTBETCTBYET TPEBOBAHUAM I'OCT

(HanMeORAHHE HOPMATHE DD TonyMeniTa)
[OCT 30546.1-98. [[OCT 30546.2-98. [OCT 30546.3-98.
(cnoaHeHue celicmociofikncid 9 §antos mo mrate MSK-64). HIT 031-01(] xateropua ceAcMOCTOHROCTH).

HA OCHOBAHHH

(HanMSHOUHNE TPeiune T3 Hutiblianiil, AKTO8 MpoacpoKL

MMpotoroia Hoipliagyid No 06-23/01-TIMT or 11.01.2023 10714, BeIZAHHOTO 1a00DATOPHER HH3KGBOILTHOIO
ofopyaosanns ML 000 «ITPOMMAILL TECT». artectaT arkxkpewiaumd Ne RA RU.21BC0OS ssLiay
20.10.2016
Opran no ceptuduranyu:_ OO0IeCTBO ¢ OCPAHNYCHHOH 0TBETCTBEHHOCTHIO
«Ilentp ceprudurauuy «kBEJEC»

Daxruueckni agpec: 195009, r. Cankr-TleTepGypr, va. Akagemuxa JeGeaesa, 1. 12, kopu.

2, JuT. A, 9T, 2, KOMH. 26

PerucrpalHOHHbBIH HOMED: Cb.0C.011
[Jara perucrpauuu: 20.01.2023

Cpok neiictus ceprudurara:  19.01.2026

Pogzuson [ A. _g%

(23 (iR THicE)

Caukt-[lerepoypr



EBPABUMCKHUN SKOHOMHUYECKUM COIO3
NEKJAPAIIMSI O COOTBETCTBUH

il

3asBuTenb OOLIECTBO C OrpaHHYEHHOM OTBETCTBEHHOCTRIO "3aBo Bamet"

MecTo HaxokneHus 1 anpec MecTa OCyIEeCTBICHHS nesTelsHocTd: Poceuiickas ®enepauns, CaHKT-
[IerepOypr, 198097, ynuua Tpedonesa, nom 2, crpoenue mmtepa BM, nomemenue 2-H Kabuner 515,
OCHOBHOM TOCYIaPCTBEHHBIN perucTpalioHHbiid Homep: 1167847401787, nomep tenedona: +78124990711,
aJipec 3JIeKTPOHHON mouTsl: mail@vzljot.ru

B Jiune ["enepamsrOro mupextopa Crmieia Jmutpus Cepreesuua

3asBJIsieT, 9T0 PacxonomMep-cyeTuuK 3nekTpoMarHaTHe Baner TOP

H3roToBuTeb OOIIECTBO € OrpaHMYEHHON OTBETCTBEHHOCTRIO "3aBox Baner". MecTo HaxoKIEeHHA H aapec
MECTa OCYLICCTBJICHHA NEATECIBHOCTH II0 HM3TOTOBIECHMIO NpoaykKuuu: Poccuiickas Pemepamus, CaHkT-
IMetep6ypr, 198097, ynuna Tpedonesa, nom 2, ctpoenne nurepa BM, nomemenue 2-H KaGuner 515.
[Iponykuus u3rorosieHa B cooreeTcTBuH ¢ [IIKCJ1.407212.002 TY.

Koxn TH B3I EADC 9026102100. CeprifHBIA BBIIYCK

COOTBETCTBYET TPeGOBAHMAM

TP TC 032/2013 "O 6e3onacHoct 06opyaoBaHis, paboTaroImero mox H30EITOYHEIM TaBIeHreM "

,I[elc.rlapaunﬂ 0 COOTBETCTBHH NMPHHATA HA 0CHOBAHHH

ITporokona ucnerranuii Ne Tb — 1094 ot 18.09.2020 roaa, Benansoro McnbitatensHol maboparopueit
« TEXHOJIOI'MU BE3OITACHOCTW», atrecrat akkpeautaund RU.RU.01AS13.

Cxema nekaapupoBanus 11

Honosnuureasnas uadgopmanns

YcnoBus U CpoK ¥paHemis (IQafo¢Th) yKasaH B IPUIAracMoi K NPOAYKIHHE TOBaPOCOIPOBOAUTEIBHOM
AL
LNOKYMEHTALHy ¥ Ha YIaropKe. y o Y

Jexnapanysl o cOOTBETCIBHH /zfei‘lCTnﬂfr_Jﬁ;Ha ¢ IAThL| erucTpamuy no 17.09.2025 BriuognTe/15HO
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Perucrpaunonserii foMep JekaapanHu o codﬁé};TBun: EADC N RU JI-RU.HX37.B.08458/20

JlaTa perncrpanun AeKkJapanuH o coorBeTcream: 18.09.2020



®ENEPAJIbHOE ATEHTCTBO
MO TEXHUWYECKOMY PEIYNUMPOBAHUIO U METPOJIOIUU

CEPTUDUKAT

00 yTBEpX/AeHU TNa CPEeacTB 3MepeHMii
Ne 86321-22 I

Cpok aencTeuns yTeepxaeHns tuna o 29 vions 2027 r.

HAMMEHOBAHUE U OBO3HAYEHWE TUIMA CPEACTB M3MEPEHUIA
Pacxogomepbl-cHeT4MKN 3neKTpoMarHuTHisie B3NET T3P

N3rOTOBUTEIb
OGuecTBO C orpaHMyeHHOl OTBETCTBEHHOCTLIO "3aBoa Banet" (000 "3asoa Banet"),
r. Cankr-lMeTepOypr

NMPABOOBNAOATE/b
AkumnoHepHoe obuiecTeo "Banet" (AO "Banet"), r. CaHkr-lNeTepbypr

KO MOEHTUNOUKALIMK MPOU3BOLCTBA
ocC

JOKYMEHT HA MOBEPKY |
MIT 1401-1-2022

WHTEPBAIT MEXXLY MOBEPKAMW 5 net

perynvposanuio n metponoruv ot 29 uona 2022 r. N 1860.

{ N
MOANMHHKK 3NEKTPOHHOO AOKYMEHTE, NOANMCaHHoro 31,
XPEHHUTCS B CHCTEME 3NEKTPOHHOrO AoKyMeHTooBopaTa
DefepanbHOe areHTCTBO N0 TEXHAYECKOMY DErYNNPOBAHMIO W
METPONOTUM.

CTUT (0]=] B
b EE et

| Ceprudpmiat: 029D109B000BAE27AG4C995DDBOB0203A9 |

| Tun CpeacTs M3MepeHWin YTBepXaeH npukasom defepanbHOro areHTcTsa Mo TEXHUYECKOMY |

Komy BbinaH: NasapeHko Eereduit Pycnadosuy
Heiicreutenen: ¢ 27.12.2021 go 27.12.2022

J
«10» okTs0psa 2022 .




VYTBEPX/IEHO
npukazoM DenepanbHOro areHTCTBa
110 TEXHUIECKOMY PETyIAPOBAHUIO
¥ METPOJIOTUH
oT «29» uromnst 2022 r. Ne 1860

JIuer Ne 1
Perucrpauuonnsiii Ne 86321-22 Beero nucros 10

OITMCAHME THUIIA CPEJICTBA U3MEPEHUIA
Pacxonomepsl-cueTanku 3nekTpoMarautasie B3JIET TOP

Hasnavenne cpencrsa uzaMepenuii
Pacxopomepel-cueTunky  anektpomarautHele B3JIET TOP (mamee — pacxogoMepsl)
NPEAHA3HAYCHBI 111 H3MEePeHUH 00beMa JKUIKOCTH B TIOTOKE 1 0OBEMHOTO pacXoa KUAKOCTH.

Onucanue cpecTBa H3MepeHHii

IlpuHupn feHcTBUS pacxoIOMEpOB OCHOBAaH HA HM3MEPEHMH 3IEKTPOABIKYLEH CHITEL
POTIOPUMOHANBHON CKOPOCTH MOTOKA, BOHUKAIOMIEH MPY MPAMOM 1 (WIK) 06paTHOM (PEBEPCHBHOM)
ABWXECHUH TIOTOKA 3JIEKTPONPOBOAALICH KUIKOCTH Yepe3 HaBeIEHHOEe CHCTEMOMN 3/1eKTPOMAarHHTHBIX
KaTylIeK SIEKTPOMArHUTHOE TMOJe. ONEKTPONBIKYIIAs CHMIa BOCIPUHUMAETCS ONeKTPOJIaMH H
npeodpasyercs B 3HaY€HHE 0OBEMHOTO PAacX0/1a XHIKOCTH U 06beMa JKHAKOCTH B IIOTOKE.

PacxomoMepsl  COCTOAT U3 TIEPBUYHOrO W3MEPHUTENHHOrO peoOpasoBaTels pacxofa,
BTOPHYHOIO M3MEPUTENHHOIO Npeodpasosarens W, B Cilyyae PasHECEHHOTO KOHCTPYKTHBA, ABYX
ONOKOB KOMMYTaLIHH.

Ieperanbiil M3MepuTeNbHBIH NpeoGpasoBaTels pacxofia MPeICTaBIseT cO6OM 0TPe3oK TpyOBI
(matpy60oK), BHYTpEHHsS OBEPXHOCTH KOTOPOIO, BHINOJHEHA U3 HEMATHUTHOTO JABJIEKTPUYECKOro
MaTepuana. B u3sonupoBaHHON OT H3MepsieMOM Cpeisl 4acTH NaTpyGKa pacloNoKeHa CHCTeMa
JJICKTPOMArHUTOB, CO3/AONIAs MarHUTHOE ToNe B MoToKe. Ha BHyTpeHHel moBepxHOCTH matpybka
PAacnoJIOKCHBI MEKTPO/BI /1A KOHTAKTa ¢ MPOTEKAOMLIeH J1eKTPONpPOBOAAIIEH JKUIKOCTHIO.

Bropuunblii usmepuTenbHBIi npeoGpaszoBarens, 06pabaTEHIBAET CHIHANLI NIEPBUYHOIO
M3MEPUTEITBHOTO Npeobpa3soBaTeNs pacXojia, BHINOJNHAET MaTeMaTHYecKylo 06paboTKy pe3y/lsTaToB
M3MEPEeHMH, aBTOMATUYECKUH KOHTPONE HANMYMS HEINTATHBIX CUTYaLMi W OTKa30B, 0OeCIeYHBaeT
B3auMoJelicTBie ¢ mepuepuiHEIME YCTpOICTBaMU, XpaHEeHHe B 9HEProHEe3aBUCUMON MaMATH
HEOOXOUMEIX i paboTHl TapamMeTpoB M pe3ydbTaToB U3MEpPEeHMH, BHIBOJ, HX Ha YCTpoicTBa
HUHUKALMH.

Brok xomMmyTauum npesicTaBiseT coGoN MeTamIMUECKuii KOPIYC UUITUHAPHYECKOH (opMEL,
3aKpHIBAIOMIMKACA C JBYX CTOPOH HABMHYMBAIOUIMMUCS METATMYECKUMH KpHIIKAMH. BIok
KOMMYTallid KpPEMUTCS K MEPBUYHOMY W BTOPUYHOMY M3MEPUTENBHOMY Ipeobpa3oBaTemo ¢
TIOMOLIBIO TIOJIOH METAIMecKoi CToHKU. BHyTpu Groka KOMMYTauMu pasMeINaloTcsi MOXYIH
KOMMYTaUud, 00eCreynBalollie TMOAKIIOYEHHE  CUTHANBHBIX  Kabenell  oT NEPBUYHOIrO
U3MEPHUTEIILHOTO NpeoOpasoBaTelis U BTOPUYHOTO H3MEPHTENEHOTO PeoGpasoBaTelis.



JIncr Ne 2
Bcero nuctos 10

PacxooMepk! BEITYCKAIOTCS B UCTIONHEHUSAX, OTINYAIOLIUXCS:

— KOHCTPYKTUBHBIMH OCOOCHHOCTAMHM (MOHOONOYHBI WM pa3sHECEHHBI KOHCTPYKTHB,
(opm-Gakrop BrOpHYHOTO mpeoGpasosatens (L{-mummHIp, [I-napannenenunen), cTeneHs 3allWTEH],
obecnieunBaemas obonoukoit (ko IP));

—cnocobom MoHTaxa Ha Tpybomposos (dnaHIeBblH, pe3s60BO/ITYIEPHEIH, COeaMHEHNE
THUIIA CIHBUYY);

—CrocoboM BEIBOJZ MHQOPMALMK M YNpPaBICHHS NPUOOPOM (HATMYHE WIM OTCYTCTBHE
CHMBOJIbHOIO MHIMKATOPA, K/IaBUaTyphl, TOKOBBIX, YaCTOTHBIX, MMIYJIbCHBIX, PeleHHbIX BHIXOIOB,
uHTEepdeiicoB casu crangaproe RS-232, RS-485, HART, USB, Ethernet, ProfiBus, RFID, a Tarxke
GecnpoBoHEIX HHTepGeiicos Bluetooth u Wi-Fi);

— 00/1aCTBI0 MPUMEHEHHNA B NPOMBIILICHHOCTH (0GWIETIPOMBIIIIEHHOE, arpecCHBOCTOMKOE,
H3HOCOYCTONYMBOE, MULIECBOE, CUCTEMBI [10IEPIKAHKS IIIACTOBOTO JABJICHMU,

—NIpefie/laMy  JIOTIyCKaeMOW TIIOrPEeIIHOCTH M3MepeHuii o0beMa JKUAKOCTH B TIOTOKE U
o0BeMHOrO pacxofa xumkoctd (cepum 0,2; 0,35; 0,5; 1,0) u guanasoHoM 06HEMHOTO pacxoja
UJIKOCTH (B COOTBETCTBHM CO 3HAUYEHUEM HAaHOONbIIel CKOPOCTH MOTOKA H3MEPAEMOH JKHIKOCTH, M/C
-7, 10, 12).

Hcronsenus pacxoaoMepoB 0603Ha4aloTes CIeAYIOMEM 00pazoM:

X X - XXX

a6 B

a) KOZ| 110 BU/Ty MCTIOTHEHHS M3ENHs B COOTBETCTBHM C O6NACTHIO IPUMEHEHHUS:

O — of1menpoMEIIUIeHHOE;

A — arpeccuBOCTOMKOE;

U — u3HocoycToiunBoE;

I1 — ans NUINEBBIX MPOAYKTOB;

BJI — m1st cucTeMBbl NOAAEpKAHMS TLUIACTOBOTO JaBJICHHUS.

6) xoz Mo crioco6y MOHTaa Ha TPyOONPOBOE:

@ — daHIOBaHHOE;

C — npucoeMHEHNE THIIA «CIHIABUYY;

P — pe3sboBoe.

B) IMameTp ycioeHoro mpoxoxa (DN) ITIIP3.

OOumit BMA pacXoaoMepoB MPe/CTaBjeH Ha pUCyHKe 1.



JIncr Ne 3
Bcero nucror 10

Pucynok 1 — O6wmuii BuI pacxomomepos

IInoMGupoBka OT HECAaHKLMOHMPOBAHHOTO IOCTYNa DACXOAOMEPOB OCYIIECTBISETCS
HaHECCHHCM 3HAKA [OBEPKH [ABICHMEM HAa IUIOMOMPOBOYHYIO MAacCTHKY, PACIONOKEHHYIO B
IIaCTUKOBOM KOIMAYKe Ha KOMMYTALMOHHOM IjlaTe BTOPHYHOIO U3MEPHTENLHOrO NpeodpasoBaTels,
NPefOTBPAIAIOMMK  JIOCTYNl K  KOHTaKTHOW mnape (KHONKE) paspelleHus MomuGbUKALHH
KaIMOPOBOYHBIX [apaMeTPOB PacXogoMepoB. CxeMa ILIOMOMPOBKM OT HECAHKIMOHMDOBAHHOTO
JlocTyna, 0603Ha4YeHHe MECTa HAHECCHHS 3HAKA TIOBEPKH IPE/ICTABIEHBI Ha PHCYHKE 2.

-
-
-
-
-
-
a
-
&




JIner Ne 4
Bcero muctor 10

a) KOMMYTalHOHHAA TIaTa PacX0A0OMEpPOB, GopM- 0) KOMMyTalLMOHHAs MJaTa pacXoI0MEPOB ¢
(hakTop BTOpUYHOr0 npeobGpaszosaresis 1] noanepxkoit HART-unrepdeiica, popm-daxrop
BTOpHYHOro npeobpasosaremns L]

B) KOMMYTaUMOHHAs I]1aTa PaCX0J0MEpPOB,
(opm-daxrop BropuuHoro npeobpaszosaress I1

Pucyrok 2 — Cxema moMGHPOBKM OT HECAHKLMOHMPOBAHHOTO JOCTYIIa,
0003HaYeHUE MECTA HAHECEHHS 3HAKa NIOBEPKH PACXO0IOMEPOB

3aBojCcKoif HOMep HaHOCHTCA B IHM(POBOM (opMare Ha MAPKHPOBOUHYIO TabNIuuKy,
3aKpeIUICHHYI0 Ha BepXHell (00koBOi) nanenu Kopryca 6710Ka 3/ICKTPOHHUKH PacX0J0Mepa, METOIOM
IIeNKOrpaguy, TepMOIeuaTy, Na3epHoOil rpaBUPOBKM W/WiM MeTamiorpaduku. OGo3HayeHne MecTa
HaHECEeHM: 3aBOJICKOrO HOMepa MMPe/ICTaBICHO Ha PUCYHKE 3.

Hanpameswe nuTaHus . . =24B,0,7A
MaxcumansHoe nasnexue ey SMMA
Temnepatypa XUaKoCcTH ; - 150°C
Crenens 3aWwmrel.. ..., = ——— 7 4

ERL B3/NET

-
Prucynok 3 — OGo3Hauenue MecTa HaHECEHHs 3aBOICKOTO HOMepa

3HaK yTBEpXKIEHHWs THUNA HAHOCHTCS Ha JHLEBYI0 TNaHeNb pacXoAOMepa MeTOOM
wenkorpaguy i Meramiorpaduu. OGO3HAYEHWe MeCTa HAHECEHWS 3HAKA YTBEPXKICHWS THMA
MPEJICTABIEHO Ha PUCYHKe 4.
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B3JNET TOP

B3NET T3P

PACKOQOMER CHI T4 INTRTIOMATHATHE

FaAnpRESIAL TuTnen.
TeMnapatype sazeocTs

=

PucyHok 4 — OGosHaueHne MeCTa HaHECESHNs 3HaKa YTBEPIKICHHS THITa

IIporpammHoe oGecnieuenne

IIporpammHoe obecneuenue (qaee — [10) pacxonoMepoB BCTpOEHHOE.

IIporpammHoe obecrieyeHue pacXoJOMepOB MpeNHA3HAYEHO I OOPaGOTKM CUTHANOB,
BBITNIOJIHEHUS MaTEMaTHYeCKOH 00pabOTKM pesyNbTaToB M3MEPEHHH, aBTOMAaTHYeCKOrO KOHTDOJL
HAIN9Wsl HEWITATHBIX CHUTYallMii M OTKa3oB, OOecTeueHHs B3aUMOIEHCTBUSA C TepHbepHiHBIME
YCTPOHCTBAMHU, XPaHEHHs B SHEPTOHE3ABHCHMO MAMSTH YCTAHOBOYHEIX TIAPAMETPOB M PE3YJIETATOR
U3MEpEHUH.

Mertponoruyeckue XapakTepUCTHKM CPeICTBA H3MEPEHHl HOPMHUPOBAHEI C YYETOM BIMSHHUSA
NPOrpaMMHOT0 0OecTIeYeHH .

3amuTa MPOrpaMMHOTO OGECTICYEHHs PACXOOMEPOB OT HECAHKLHOHMPOBAHHOTO AocTyna
OCYIIECTBIISIETCA MEXaHUUECKHM OTIIOMOMpPOBaHHEM.

YpoBeHb 3amUTEl MPOrPaMMHOrO  OOECTIEYEHHS «BBICOKHMM» B  COOTBETCTBHH ¢
P 50.2.077-2014.

Tabnnua 1 — VinenTudykaloHHEIE JaHHBIE NPOrPaMMHOTO 06eceyeH s

VnenTndukanyonHble JaHHble (IPU3HAKM) 3HaueHue
W penTuduxaiponHoe HaumeHoBanre [10 B3JIET TOP
Homep Bepcun (nueHTndukanmonnsiii Homep) [TOY He amke 76.71.01.00
ITudposoii naentuduxarop IO —

!) — KOHKDETHOE 3HAYEHHE YKA3aHO B ITACTIOPTE
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Tabiuua 4 — OcHOBHBIE TeXHUYECKHE XAPAKTEPHCTHKH
HanMeHoBaHUE XapaKTepUCTUKU 3HayeHue
JKUAOKOCTH (BOMa MUTHEBas, BOAA
TEXHHYECKas1, BOJA MPOMBIILICHHAs,
CTOYHEIE BOJIbI, CIIUPTOCOACPIKAIIHE
Hsmepsiemast cpena JKHJIKOCTH, NIUINEBBIC IPOAYKTHI, COJIEBEIE,
IIEIOYHBIE M KUCIIOTHBIE PACTBOPHI,
HEarpecCHUBHBIE K KOMIIOHEHTaM

pacxogomepa)
VY aenbHas >IeKTpU4eckas MpoBoAuMMocTh, CM/M, He 5.10°
MeHee
Temmneparypa usmepsiemoii cpeapl, °C ot -30 10 +180
JaBnenne usmepsiemoii cpeasr, MITa'), He Gosee 1.6:2.5: 4.0:250
[TapameTps! ANMEKTPUYECKOro MUTAHUS:

— Hanpsi>KeHUe MOCTOSHHOTO TOKa, B ot 22 no 26
ITotpebusemas MommuocTh, BT, He Gonee 15
[TapameTphl BEIXOAHEIX CHTHAJIOB:

— UMITYIbCHO-4aCTOTHBIN, 1 ot 0 10 2000

— aHAJIOTOBbIi MOCTOSIHHOIO TOKa, MA 0-5; 0-20; 4-20

— UM(pPOBOIA BEIXO, IPOTOKOI RS-232, RS-485, HART, USB, Ethernet,

ProfiBus, RFID, Bluetooth, Wi-Fi

['abapuTHsle pasmeprl'), MM, He Gonee

— BBICOTA 673

— [OHPHUHA 730

— AJTHHA 650
Macca?), kr, He 6onee 213
YcnoBus aKcnyaTauum:

— TeMmIieparypa okpyaromei cpeasl, °C or—40 10+ 70

— OTHOCHTENBHAS BIXHOCT BO3yXa MPH
Temmneparype +35 °C, % 95

— armMocdepHoe aasienue, klla ot 84 no 106,7
Cpennuii cpok ciyx0bl, JleT 12
Cpennsist HapaboTKa Ha OTKa3, 4 100 000
Crenenp 3amutsel o 'OCT 14254-2015 IP65; IP67; IP68; IP66/IP67; IP66/IP68

D) — KOHKpeTHOE 3HaYeHH e YKA3aHO B rnacrnopre

3HaK yTBep:KIEHHS THNA
HAHOCUTCA Ha JIMLEBYIO [TaHENb PacXo0Mepa METOIOM LiejIKorpaduu WK Metaiorpaduy, a Takke B
UCHTP THTY/IBHBIX JICTOB PYKOBOJCTBA I10 SKCIYaTaLMy ¥ MACOpTa THIIOrpad)cKuM crioco6oM.

KommniekTHoCTh cpecTBa u3aMepenuii

Tabiauua 5 — KoMmiekrHoCTs cpeacTea HA3MEpeHuit

HaumenoBanne 0O603Hauenne KonunuecTso
PacxooMep-CUeTIHK /1€ KTPOMAr HUTHBIH B3JIET TOP 1 mr.
[Macnopt IKC]1.407212.002 TIC 1 3K3.

Ceeaenust 0 MeTOIMKAX (MeToaax) n3mepeHuii

NpuBelCHBl B pasgene 1.5 «VYerpokictBo u  paboTa»  GKCIUTYaTallMOHHONO — JOKYMEHTA
HTKC/1.407212.002 P3 PacxoaoMephi-C4eTIHKH 3MeKTpoMaruuthsie B3JIET TIP. PyxoBozgcTeo Mo
SKCILTyaTaluu.
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HopmarTuBHEIe 10KYMEHTBI, YCTAHAB/IMBAIONIIHE TPeOOBAHUS K CpeaCTBY H3MepeHHid

IIpuxas Poccrannapta ot 7 despans 2018 r. Ne256 «O6 yTBep:KaeHHH ['ocynapcTeeHHoM
TIOBEPOYHOM CXEMBI I CPEICTB M3MEPEHNH MacChl ¥ 06beMa KHAKOCTH B IIOTOKE, 00heMa KUIKOCTH
1 BMECTMMOCTH NP CTATUYECKUX U3MEPEHHSX, MaCCOBOTO U 0OBEMHOTO PACXO/IOB KUIKOCTH Y,

MKC/1.407212.002 TY PacxogoMepsi-c4eTYMKH dekTpoMmareuTHele B3JIET  TOP.
Texnugeckue ycnosus.

IIpaBoobaagarens
AkuuonepHoe o6mectBo «B3ner» (AO «B3nery)
WHH 7826013976
Appec: 198097, r. Cankr-IlerepGypr, yn. Tpedonesa, 1. 2, mur. BM
Tenedon: +7(800) 333-888-7, daxc: +7(812) 499-07-38
Web-caitt: www.vzljot.ru
E-mail: mail@vzljot.ru

H3roroBurens

O61mecTBO ¢ OrpaHMUEHHO OTBETCTBEHHOCTEIO «3aBox Baner» (000 «3asox Bsier»)
HHH 7805685092

Anpec: 198097, r. Cankr-ITerepGypr, yi. Tpedonepa, 1. 2, mutr. BM

Tenedon: +7(800) 333-888-7, daxc: +7(812) 499-07-38

Web-caiit: www.vzljot.ru

E-mail: mail@vzljot.ru

HeneiTarenbHbIi HEHTP

Bcepoccniickuif  Hay4HO-MCCEIOBATENBCKAN  MHCTUTYT pacxonoMeTpud —  (punman
DefepanbHOr0  roCyAapCTBEHHOTO — YHWTAPHOTO  TIPENNPHUSTHS «Bcepoccuiickuit  Hay4HO-
MCCICNOBATENBCKUH ~ WHCTUTYT — Merponorunm  um.J[.M.Mengeneesa»y (BHUUP —  duiman

QOI'VII «BHUMM um./1.1.Meuzeneepa»)
HOpunmaeckuii agpec: 190005, r. Canxr-Iletep6ypr, MockoBckuif mip., 19
Daxrrueckuit anpec: 420088, Pecny6nuka Taraperan, T. Kasans, Vi1 2-1 AsuHckas, 0. 7«a»
Tenedon: +7(843) 272-70-62, dakc: +7(843) 272-00-32
Web-caiiT: www.vniir.org
E-mail: office@vniir.org

YHUKalbHBIA HOMED 3anmuCH 00 aKKpeAWTalMM B peecTpe aKKpEAMTOBAHHBIX JIHL]
NeRA.RU.310592.,

.

TIOATMHHWK 3NEKTPOHHOTO [OKyMeHTa, NognMcarHoro 3N,
XPaHWTCA B CUCTEME 3NEKTPOHHOIO JOKyYMeHTooBopoTa
®efepansHoe areHTCTE0 MO TEXHUHECKOMY PEryAMpoBaHuio i

METPOAOTHA.

. - I = 'Er.
CBEOEHWS O CEPTUOUKATE 20

Ceptucuiat: 029D109B000BAE27AB4C995DDB0G0203A

Komy sbigaH: Nlazapedko EBrenuit PycnaHosmy
DeiicTenTenen: € 27.12.2021 fo 27.12.2022

\




4 B3/ET

PACXOOOMEP-CHETHUK
ANEKTPOMAIHUTHbLIU

B3JIET TOP

(c v MMTaLuMOHHOM NOBEPKON)
KPATKOE PYKOBO[OCTBO
NONb30BATENS

BHUMAHMUE! [lleped Hayanom pabom ob6s3a-
meJsibHO 03HaKOMbIMeCh C 3KCJlyamayuoHHoU Ao-
KyMeHmauyuel Ha pacxodomep, rnpedcmaesieHHoU
Ha caume ¢pupmbi «B3nem» www.vzljot.ru.

HA3HAYEHUE

Pacxogomep Ans namepeHust pacxoga n odbbema ropsiien n XxonogHowm Bodbl,
pacTBOPOB MULLEBbLIX N TEXHNYECKMX KUCIOT, LWenoYyen n Apyrmx curbHoarpeCcCcmMBHbIX
cpea, Xnaknx NnULLEBbIX NPOAYKTOB (COKa, BUHA, NMBa, MOMOKa, CMeTaHbl, ManoHe3a 1
T.n.), abpasmBHbIX cpea (Nynbnbl, Wama, CTOYHOW BoAbl U T.4.), cnabo anekTponpoBoa-
HbIX XnaKocTen (cnupTta, NaTokn, XMMUKO-OPraHUYECKNX XXUOKOCTEN U T.M.).

OCOBEHHOCTHU

L] OTCyTCTBI/Ie M3HOCaA B CBA3U C OTCYTCTBMEM NOAOBUXHbIX yacTen.
¢ /cnonHeHune I'IpOTO‘-IHOl71 4YacTun «COHOBUY» UIN (*)J'IaHLI,OBaHHOG.

e [MonoxeHve npu MOHTaxe B TpyboOMpoBO4 NPOM3BOSIbHOE: FOPU3OHTarNbHOE,
HaKNOHHOE UNY BEpPTUKANbHOE.

e BbiBOA M3MeputensHon MHdopmMauMm B BUOE TOKOBbIX, YaCTOTHO-UMMYNbCHbIX
WU NOTMYECKNX CUrHANOB.

¢ BbIBOA M3MepuUTENbHON, ANAarHOCTUYECKON, YCTaHOBOYHOM, apXUBHOW U OpYyrown
MHdopMauumn 4vepes nocnegoBatenbHbli MHTEpdenc RS-485 (npotokon Mod-
Bus), a Takke yepes oauH u3 nHtepdencos Ethernet, Profibus nnn HART.

¢ /lHOMKaUuNSA n3amepeHHbIX NapamMmeTpoB U Pe3ynbTaToB BbIYUCIIEHU HA XXUAKOKPU-
cTannnyeckom gucnnee ¢ BCTPOEHHOW NOACBETKON.

e CamoamarHocTuka.

e BO3MOXHOCTb NpOBEeAEHNS NEPUOANYECKON NOBEPKA MMUTALIMOHHBIM METOOO0M.

e Hactporka pacxogomepa Ha ob6bekTe no uHtepdency B nporpamme « MoHuTop
B3JIET TOP», Bxogsawen B nakeT NporpamMmm «YHuBepcasbHbIA NPOCMOTPLLNKY .

BHUMAHME! HapyweHue unu ydasieHue noeepoYHbix niomb pacxo-
domepa He donyckaemcsi! B npomueHoM crniy4yae 2apaHmuliHble 06si3a-
mesnibcmea u rnosepka mepsirom ceoro cusy.
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B3JIET TOP. Kpamixoe pykocodecimeo Mesib306amesis

1. OBO3HAYEHME UCMNOJTHEHUN

McnonHeHns pacxogomepa oTnmyatoTcs Matepvanamm BHyTPEeHHEro no-
KPbITUS MPOTOYHOW YacTu M 3NEKTPOAOB (C y4EeTOM BuAA KOHTPONMPYEMOW
XNOKOCTN) U UMEIT crnegyowmne ob03HavYeHs:

O d - xxx, OC - xxx

A D - xxx, A C - xxx

N od-xxx, N C -xxx

MNP - xxx

- NnueBoe ncnosiHenme — M.

- arpeccrMBOCTONKOE UCMONHEHNE — A
(ansa paboTbl C arpeCcCuUBHbIMMU XNOKOCTAMMN);

- U3HOCOYCTOMYMBOE UCNOSTHEHNE — U
(ana paboTtbl ¢ abpasvBHLIMU XUAKOCTAMN);

- 06LWwenpoMbILLIEHHOE UCMONHEHne — O;

Takke B 0603Ha4Y€HNM UCNOSTHEHWIA pacxo4oMepa UCNoNb3yoTCs crneay-
towmne ByKkBeHHO-LMEPOBbIE CUMBOJIbI:

- ® — TN npucoeanHeHnsa — onaHUeBOE;
- C — TN NPUCOEaNHEHUS — «COHABUYY;
- P — Tvn npucoegunHeHns — pe3bboBoE;
- Xxx — Tunopasmep (DN) pacxogomepa.

2. TEXHUWYECKUE XAPAKTEPUCTUKH

Ta6bnuua 1. TexHM4YecKne xapakTepucTuKu

HanmeHoBaHue napameTpa

3HauyeHune napameTpa

OnameTp ycnoBHoro npoxoga (Tunopas-
mep), DN

10

15

20

25

32

40

50 | 65 | 80 [100| 150

200

250

300

350(400

450

500

HaunbonbLini usmepsemoli cpegHui
06BbEMHbIN pacxof KMakocT Quaus, M3/4
Mpu CKOPOCTU NOToKa 7 Mm/c

1,98

4,45

7,92

12,37

20,28

31,68

49,5 |83,65(126,7| 198 |445,5

792

1238

1782

24263170

4011

4952

HaunbonbLini usmepsembli cpegHui
06BbEMHbIN pacxof KMakocT Quaus, M3/4
npu ckopocTtu notoka 10 m/c

2,83

6,37

11,32

17,69

28,98

45,28

70,75(119,6|181,1|283,0|636,8

1132

1769

2547

3467 (4528

5731

7075

HaunbonbLini usmepsembli cpegHui
06BEMHbIN pacxof KMakocTh Quaus, M3/4
npu ckopocTtu notoka 10 m/c

34

7,65

13,6

21,25

34,8

54.4

85,0 (143,6217,6| 340 | 765

1360

2000

3060

41605433

6877

8490

YyBCTBUTENBHOCTL pacxogomepa no
CKOPOCTU NOTOKa, M/C

0,01

HaeneHve B Tpybonposoge, Mla

He bonee 2,5 (He Gonee 1,6 AN NULLLEBOrO UCTMONHEHNS)

YpaenbHasa npoBoAUMOCTb paboyen xua-
koctn, Cm/m

He meHee 5:10°

Temnepatypa paboyen xumakoctu, °C

ot muHyc 10 go 150 (npu gpymeposke chmopornnacmom)
oT MuHyc 5 po 70 (mpu ghymeposke nonuypemaHom)

[rana3oH TemnepaTtyp oKpyXatoLiero
Bo3ayxa, °C

oT MuHyc 40 po 70

CTeneHb 3almnTbI IP67
HanpsikeHune nutanus, B =22-32
Me>xnoBepo4HbI MHTEPBAn, neT 5
MoTpebnsemas MOWHOCTL, BT He bonee 15
CpenHsist HapaboTka Ha oTKas, 4 100 000
CpepnHui cpok cnyx0bl, neT 12

AO «B3net»
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3. MAPKUPOBKA

Ha nuueBon naHenn kopnyca 6noka anektpoHukn (B3J) pacxogomepa
YKa3blBalOTCA:

- HanmeHoBaHne nNpnbopa;
- TOBapHbIN 3HAK (PUPMbI-U3rOTOBUTENS;
- 3HaK yTBepXXAeHUs Tuna cpeactsa UsmMepeHus.

CBepxy Ha kopnyce B3 3akpennseTcs wunbg co cneayowen nHgpopma-
umnen (puc.1):

XapaKrepucTuku
( '
HanpsKeHue nuTaHus. ...................... = 24B; 0,7A
3Hak obpaujeHus npoaykuum Ha perke | MakcumanbHoe AaBneHue..................... 2,5 MlMa Toeap:b;ﬂ 3HaKTgﬂn:romn
rocyAapcTs-uneHos TamoxeHHoro cosa | TemnepaTypa KUAKOCTH ..........cccoveveeeenne. 150°C g
CTeneHb 3aWUThl ...ccoocveveeivviececeieceseee e IPB7
Wcnonuenne [~ SO
acxogomepa
pacionowepa | B[ A B3gET | S

\
\F TP XX-Xxx | Ne0000000 |

Puc.l. lUunba Ha GnoKe 3neKTPOHUKKN pacxoaomepa.

4. OBECMNEYEHUE 3JNEKTPONMUTAHUA

lMuTaHve pacxomomepa OCyLLEeCTBNSAETCHA CTabunmnaMpoBaHHbLIM Hanps-
XEHMEeM MNOCTOSAHHOrO TOKa 3HadYeHWeM u3 guanasoHa (22-26) B ¢ ypoBHeM
nynscauun He bonee +3,0 %. NuTaHne oT ceTn nepemeHHoro Toka 220 B va-
ctoton 50 'y moxeT obecnevnBaTbCA C MOMOLLBIO MCTOYHUKA BTOPUYHOIO NK-
TaHua (MBI1), nocTtaBnsiemoro no 3akaasy.

5. MOHTAX PACXOOOMEPA

5.1. O6wue TpedboBaHUA

Pacxogomep gonyckaeTcss MOHTUPOBATb B rOPU3OHTaNbHbIA, HAKMOHHbIN
UM BepTUKanbHbIM TPYyOONpoBOA4 C BOCXOOALWMM NOTOKOM (puc.2). Npu aTom
AOMKHbI BbINONHATLCS cnefytowme TpeboBaHns:

- BHYTPEHHWI KaHan nepBu4HOro npeobpasosatens pacxoga (MIMP) nonHocTbo
3aMnOJIHEH XUOKOCTbIO;

- fABreHMe XMOKoCTU B TPyOONpoBoOAe MCKIoYaeT ra3oobpa3oBaHue;
- B MeCTe YCTaHOBKU pacxogomMepa B TpybonpoBoae He CKannmBaeTcs BO3AyX.

Hannuuve rpsseBMKOB unu crneumnanbHbiX pUNbTPOB B MecTe MOHTaxa
pacxogomepa Heobsi3aTenbHO.

cTp. 4/28 AO «B3aneTt»



B3JIET TOP. Kpamixoe pykocodecimeo Mesib306amesis

Pacxopome

—
—

?

Puc.2. PekomeHayeMble MecTa YCTaHOBKM pacxogomepa B Tpy6onpoBoae.

NMPUMEYAHME. B cnyvyae HEBO3MOXHOCTM YCTAHOBKM pacxogomepa B
pekoMeHayeMbIX MecTax AoMyckaeTCa MOHTaX npubopa B BEPXHEN TOYKE TPYy-
6onposoaa (puc.3a) nnu Ha HUCXOASILLEM MOTOKE HaMNOPHbIX TPyOONpoBOAOB
(pnc.306, 3B). [Npn aTOoM HeobxogMma ycTaHOBKa BO34YLLHOIO KranaHa (Bo3ay-
X00TBOAYMKA) B TOUKE, HAXOOALENCH BbiLLE BEPXHEN TOUYKN NPOTOYHOM YacTu
pacxogomepa, Hanpumep, B paclumpeHun Tpybonposoaa.

BO3IYX
a) TOP BO34YX
_b
BO3IyX
- =

/ %
\ o U
Puc.3. YcTtaHOBKa pacxogomepa B TpybonpoBoae ¢ BO3AYLWHbIM KflanaHOM.

BHUMAHMUE! Heob6xodumo cnedumb 3a UCrnpasHOCMbK 8030yul-
Hozo knanaHa. KoppekmHasi paboma pacxodomepa 803MOXKHa MOJILKO
npu 2apaHMupo8aHHOM omcymcmeuu e0o30yxa e KaHarle.

5.2. TpeboBaHuga K AnNvHe NPAMONUHEUHbIX YYaCTKOB

[na HopmanbHOM paboTkl pacxogomepa o u nocne MNP gomkHbl 6bITb
NPAMONMHENHbIE ydacTKu TpybonpoBoda cooTeeTcTByloWwen AnnHbl ¢ DN,
paBHbiM DN INIMP. B 3aBucnumMocTun oT BUAa rugpasfivyeckoro ConpoTUBIEHUS
(VN HeckomnbKUX MOCneaoBaTeNbHO PACMONOXEHHbIX MMAPaBANYECKUX CO-
NPOTMBIEHWI, HAaNpUMep, HacoC — KOH(Y30p) MMHMManbHas gnvHa (8 DN
pacxogomepa) NpsiMOro yvactka 4o U nocne pacxogoMepa oShKHa COOTBET-
cTBoBaTb Tabn.2.

AO «B3net» cTp. 5/28



Ta6bnuua 2. ANNHbI NPAMOJSIMHENHbIX Y4aCTKOB

HepeBepcuBHbIN NOTOK PeBepCUBHbLIN NOTOK

A0 pacxogomMmepa nocrie pacxogomMepa A0 pacxogomMmepa nocrie pacxogomMepa

5:DN 3:DN 5-DN 5:DN

5.3. MoHTaX Ha TpybonpoBoa

Mepen Hayanom paboT Ha TpybonpoBoAe B MECTE YCTAHOBKM pacxodo-
Mepa y4acTku TpyO, KOTOPbI€ MOTYT OTKMOHUTLCS OT COOCHOIO NOSIOXKEHUS Mo-
cne paspesaHunsa TpybonpoBoa, cnefyeT 3akpenuTb XOMyTamMu K HEMNOABMXK-
HbIM ornopam.

BHUMAHMIE! lNMeped moHmaxom pacxodomepa Heo6xo0uMo ciumb
JXUOKOCMb U nNepeKkpbimb y4acmok mpybonpoeoda, Ha komopom 6ydym
npoeodumbcsi MOHMa)XHble pabomail.

[na MoHTaxa pacxofoMepoB B TpybonpoBo4 LOSMKHA MCNOMb30BaTbCS
cOOpHO-CBapHasa KOHCTPYKUUS, N3roTaBnmBaemas n3 Habopa nocTaBnsieMbiX
3N1EMEHTOB NPUCOEeAMHUTENBHON apMaTypbl. B cocTaB KOMMMeKTa afieMeHTOB
NpUCoeanNHUTENBHOM apMaTypbl BXOAAT:
nnockue npmBapHble pnanubl no NOCT 33259 ¢ popaboTkon;
rabaputHbii umutaTtop MNIMNP cooTBeTCTBYOWEro TUNOPasmMepa U NCNOSTHEHWS;
NPOKNaaKu;

Kpenex.

Mpn n3rotoBneHun cOOPHO-CBAPHOWM KOHCTPYKLMKN MCMOMb3YOTCHA Noc-
kne npueapHble conaHubl no NOCT 33259 Ha gaBnenune go 4,0 MlMa. Ceapka
dnaHueB c NpAMbIMK OTpe3kamMun Tpyb OCyLLecTBNSAETCS B COOTBETCTBUM C
FOCT 16037.

dnaHubl NpUBapMBaOTCS K NPSMOSIMHENHBIM OTpe3kam Tpybbl, obecne-
ynBasi NepneHaNKYNAPHOCTb Npuneratwen K pacxogomepy (ynnoTHSLWEN)
NOBEPXHOCTM (hiaHLa ocu NpMBapMBaeMoro oTpeska Tpybbl (puc.4):

rocT 16037-80 ~ ¥15

npaMonuHeiHE A
YHACTOK

MPAMCIIKHERHE A
YUaCTOK

Puc.4. Ceapka cdnaHueB ¢ npAMbIMU OTpe3Kamu TpybonpoBoaa.

cTp. 6/28

Mpu cBapke He gonyckaTb 0Opa3oBaHWs BHYTPU KaHarna HanmbiBOB, a
TaKke nonagaHns CBapoYHOro rpaTta BHYTPb KaHana v Ha 3epkarno driaHua.
Mocne cBapku Heobxoammo ybpaTb U3HYTPU (M CHapyxu) obpasoBasLUNACA
rpaTt v OKaruHy.
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B3JIET TOP. Kpamixoe pykocodecimeo Mesib306amesis

C nomouwbto 60nTOB (LWNMMAEK) BCA KOHCTPYKUMS cobupaeTcs B eguHoe
uernoe.

Bo u3bexaHue noespexoeHusi pacxodomepa e npoyecce ceapKu rno-
JIy4eHHOU KOHcmpykuyuu ¢ mpy6ornposodom emecmo [1[IP o06s3a-
mesibHO GO0JIKEH UCMOJ/Ib308aMmbCsl €20 UMumamop.

YcTaHOBUTb pacxogomep Takum obpasom, 4Tobbl OCb CTOMKM Bnoka mns-
MepeHnNa pacnonaranacb B BEPTMKarbHOW NSIOCKOCTU C OTKNOHEHNEM He 60-
nee 30°, a ctpenka Ha NP coBnagana ¢ HanpaereHNeM NoToKa XUOKOCTM.

NMPUMEYAHUME. Pacxogomep Ons M3MepeHus napameTpoB peBepCcuB-
HOro NOTOKa MOXET YyCTaHaBNMBATLCSA MPOM3BOSIbHO MO OTHOLLEHMIO K HAanpae-
NeHuto NoToka B Tpybonposoae.

Mpwn ycTaHOBKe pacxogoMepa He0H6X0AMMO YNOXNUTb B OTBETHbIE (braHLbl
HOBbIE MPOKNagKN, BXOASALLME B KOMMNIIEKT NOCTABKM pacxogomepa.

lMpu MoHmMaxe pacxodomepoe nod npucoeduHeHUe muna
«C3HOBUY» C 3aW,umHbIMU KOJIbUaMu, a makxe ¢hslaHUoO8aHHbIX pacxo-
domepoe Mo2ym ucnosib308ambCs MNPOK/1a0OKu U3 pa3siudHbIX Mamepu-
asnoe.

Mpwn ycTtaHoBKe B TpybGonpoBoa hnaHLOBaHHbIX pacxogomepoB 60nThl B
npuneratowme dpnadubl MNP 1 TpybonpoBoga AOMKHbI 3aBOAUTLCA CO CTO-
pOHbI onaHues Tpybonposoa. Npun atom gnvHa 6onTtoB fOMMKHA ObITh Ta-
KoBa, 4TOOblI paccTosiHMe OT Topua 6onTa OO KOHCTPYKUMM pacxogomepa
ObINo HE MeHee 3 MM.

[epMeTMYHOCTb CTBIKOB MeXay hrnaHuamm pacxogomepa v npurerato-
wmMmn dnaHuamm TpybonpoBoga npu 3amMeHe umuTatopa Ha pacxo4omep
obecneunBaeTcsa Npu HEOBXOAMMOCTM C MOMOLLBIO AOMNOSTHUTENbHbBIX NPOKNa-
[AOK U3 KOMMNIIeKTa NOCTaBKM pacxogomepa.

BHUMAHME! Tlpn yctaHOBKe pacxogomMepa Heobxoammo obecneyunTb
COOCHOCTb NPOKMNaAoK ¢ BHYTpeHHMM kaHanowm [P, 1.e. He do/mkHO 6bIMb
daxe 4Yacmu4HO20 MnepeKpbimusi NMPOKSIadKol eHympeHHe20 KaHasna
T1M1P. [Ina obecnevyeHns COOCHOCTM MNPOKNagoK Npu yCTaHOBKe pacxogomepa
pekomeHayeTcsa PUKCMpoBaTb UX C MOMOLLLHO KIles.

YcTaHoBKa pacxogomepa B TpybonpoBoa AOMKHA NPOM3BOAUTBLCA Nocne
NpoOBeOEHNSI BCEX CBAPOYHbIX, CTPOUTENBHbLIX 1 MPO4YMX paboT.

3aTskKa raek npu yctaHoBKe pacxogomepa (ummtaTtopa) B TpybonpoBoa
AOJDKHA NPOM3BOAUTLCA B OMEpedHOCTM, 0603HAYEeHHOW Ha puc.5, AnHamo-
METPUYECKMM KMHOYOM C KPYTSALWMM MOMEHTOM He 6onee, ykasaHHOro B
Tabn.3.

Puc.5. OuyepenHOCTb 3aTAXKM raek Ha cprnaHuax.

Ta6bnuua 3. 3Ha4yeHUA KpyTALwero momeHTa Mk npu 3aTsaxke raek

DN,mm | 10 | 15| 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500

Mk,Hm | 15 | 15 | 15 | 20 | 25 | 35 | 35 | 40 | 50 | 60 | 80 | 100|120 |150 | 180 | 210|250 | 290
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B cnyyae npesbllWeHNs yCunus 3aTsKKu BO3MOXHO nospexaeHue MNP,
BbI3blBaloLLee NPOTEYKY XNOKOCTU BO BHYTPEHHIOK nonoctb AMP.

Bo n3bexaHne obpas3oBaHNsA NEPEKOCOB N HECOOCHOCTU PEKOMEHOYETCS
3aTSKKY raek NpoM3BOaUTb 3a HECKOSBbKO NPOXOA0B, MOCTENEHHO YBENUYMBas
ycunue 3aTshkku 4O YKka3aHHOro B Tabn.4 n KOHTPONUpys Npy 3TOM COOCHOCTb
npunerarowmx onaHLues.

3AlMPELAETCA noeopavyueamb IMP, ycmaHoeseHHbIlU 8 mpy6o-
npoeod, 80kpy2 ocu mpyb6onpoeodaa.

Pacxogomepbl MOryT ycTaHaBnNuBaTbCA Kak B MeTannuyeckue, Tak u B
nnacTukoBble (MeTannonnacTMkoBblie) TpybonpoBoab!.

5.4. AneKTPOMOHTaX pacxogomMepa

cTp. 8/28

Mocne ycTtaHoBKM pacxogomepa B TpybonpoBoa NPOU3BECTU NOLKIHOYE-
HUe K HeMy Kabenen NUTaHnsa N CBA3MN.

Mcnonb3yemble kabenn nUTaHus U CBA3M AOSMKHbI COOTBETCTBOBATH
YCIOBMSIM 3KCMyaTaunm pacxogomepa.

Kabenu cBsA3n n ceteBom kabenb N0 BO3MOXHOCTM KPeNATCs K cTeHe. [Ans
3aWMTbl OT MEXaHUYECKUX NOBPEXAEHUN pekomeHayeTcs Kabenn pasmeLwiaTtb
B MeTannopykasax, MeTannmyeckmx nmbo nnactmkoBbiX Tpybax (B TOM yucne,
roppupoBaHHbIX), Kopobax, noTkax unu kabenb-kaHanax. [JonyckaeTca cos-
MECTHOE pa3MeLLEHNEe CUrHanbHOro kabens un kabens nuTaHus.

HE [JOINYCKAETCA kpenumb kabenu Kk mpy6onpoeody ¢ mernsjioHo-
cumernem.

Mepen nogknoyeHMEM KOHUbI Kabenen 3auynwaroTca OT M30oNnaumm Ha
AnnHy 5 MM 1 obnyxmeatotcs B cootBeTcTBun ¢ FOCT 23587.

Kabenb nutaHusa nponyckaeTcs Yepes OAnH repMoBBOf, kabenb cBA3n —
yepes gpyron repmoBoA. KoHubl kabenen nogkno4vaTcs K COOTBETCTBYHO-
MM KNEMMHbIM COEQUHUTENAM Ha MoAyrie KoMMmyTauun (puc.6).

B kauyecTBe kabensa nuTaHusa pacxogomepa HanpsbkeHnem =24 B gorkeH
NCNONb30BaTbCsA ABYXKUINbHbIM Kabenb Kpyrnoro ceveHus. [nnHa kabensa nu-
TaHWA OHOro pacxoJoMepa Mpu cedeHUn Xun He MeHee 1,5 Mm?2 — 1o 150 m,
N NPU CEYEHUM XU He meHee 2,5 Mm? — 1o 250 m. [N MoHTaxa MoryT uc-
Nonb30BaTbCA ABYXXKWUNbHble kabenu, Hanpumep: BBI3Hr 2x1,5 mm?, BBI'3
2x1,5 Mm2unn BBI3 2x2,5 mm2.

B kauecTBe NUHUKM CBA3M 4N YHUBEPCASbHbIX BbIXOA0B MOXET UCMNOSIb-
30BaTbCA ABYX/YEThIPEXKUMbHbLIN Kabenb ¢ cevyeHnem »xwun ot 0,2 mm? o 2,5
MM2 1 AnuHoi — Ao 300 M. Ina MOHTaxa MOryT UCMONb30BaTbCA ABYX/YeTbl-
pexKunbHble kabenu, Hanpumep: MKB3B 2x2x0,35 Mmm2, 2x0,5 mm?, 4x0,35
MM2 unn KMM 2x0,35 mm2, 4x0,35 Mm2.

[na ogHOBpeMEeHHOro nogknovyeHnst 0boux yHMBepcasibHbIX BbIXOO0B,
TOKOBOrO BbIXOAa (MM BHELLHEW KHOMKK) MOXET UCNOoNb30BaTbCA 6-TW XWib-
HbIN Kabenb.

AO «B3net»
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HAHAARRARR
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Hacmpotika

[ce] n

Pa6oma 1A SK3 SK2 SK1 -
A n A n A I
Sk4 co| [co| [
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Cepsuc
] Bbix0d-2_Bbixod-1_KHonka

RS-485 (o] [o)

GNDEXT
AIDATA
BIDATA +

O
o]
O
O

O
O
O

5

GNDEXT &

XT6 T5
XT3

O|O| XM

DIR*
DIR -
TSOUT+ 5¢

TSOUT-
BUTTON

-24B+

Mumatue

FU1 — npedoxpaHumernb 1 A o uenu =24 B;

J1 — KOHMakmHas napa paspeweHusi MoouguKayuu Kasubpo8oYHbIX napa-
Mempos;

SK1 — nepeknoyamernb ycmaHO8KU pexuma pabombi 6xo0a yrpasneHus;

SK2 — nepeknoyamernb ycmaHOBKU pexuma pabombl OKOHEYHO20 Kackada
yHuUgepcarbHo20 8bixolda Ne1;

SK3 — nepeknoyamernb ycmaHO8KU pexuma pabombl OKOHEYHO20 Kackada
yHUgepcasbHo20 8bixo0a Ne2;

SK4 — nepeknodamerns pexumos CEPBUC - PABOTA;

XT1 — knemmHasi Koriodka nodKmroYeHUs1 Kaberns numaHus =24B;

XT2 — knemmMmHasi KOriloOKa moKogo20 8bIx00a;

XT3 — knemmHasi KorioOka uHmepgbetica RS-485;

XT4 — knemmHas Koriodka exoda yrpassieHus;

XT5 — knemmHas korodka yHueepcasibHo20 8bixo0a Ne1;

XT6 — KnnemmHas Koriodka yHueepcasibHo20 8bixo0a Ne2;

XS2 — KknemmHasi korioOka nodkndYeHusi modyned Ethernet, Profibus unu
HART.

Puc.6. Bua moaynsa kommyTtauum B3.

Mpn MOHTaXke pacxogoMepoB B MeTannmyeckui Tpybonposog, nmbo ¢ nc-
Nonb30BaHNEM MeTannnM4ecknx doriaHLoBaHHbIX NaTpyoKoB Ans obecneyeHus
anekTpuyeckon uenun mexay b3 n paboyen XuOKoCTblO criegyeT npucoenm-
HUTb BNeKTpUYeckne NPoBOAHMKM (MEepeMblyKn) ceveHnem He MeHee 4 MM?,
3aKkpensneHHble BUHTOM Ha B3 (puc.7), ¢ oTBETHbIMM dhriaHuaMu 4O U nocre
pacxogomepa.
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C-)neKTquecme nepemMbivkn

Puc.7. dnekTtpnyeckue nepemblvykm Ha UB pacxogomepa.

[na noakniyYeHns UCnosb3yTca OTBEPCTUA € pe3bbon MS Ha uunuH-
Apudeckon NnoBepxHOCTH dnaHueB. [pu MoHTaxe pacxogomMepoB pe3bboBoro
npucoeauHeHns NOAKMYeHne nepemblyek He TpebyeTcs.

BHUMAHMUE! Be3 coeduHeHus1 B3 anekmpu4yeckumu nepembivYKaMu
Yepe3 omeemHbie ¢hnaHybl mpybonpoeoda c pabouyel XUGKOCMbIO KOpP-
pekmHasi paboma pacxodomepa HEBO3MOXKHA!

3anpewaemcsi cHuMamb 3/1eKmpu4eckue rnepemMbiYKu, ycmaHoe8J1eH-
Hble Ha B3 pacxodomepa npu ebinycke u3 npouszeodcmea!

5.5. O6ecneyeHne CTENEHU 3aLUUTDI

BHUMAHME! [ns obecnevyeHusi 3asieJIeHHOU cmerneHuU 3awumbi
pacxodomepa npu npoeedeHUU MOHMaXHbIX pabom Heob6xoOuUMO 8bl-
nonHeHue cnedyrouwjux mpeboeaHuli:

- B KayecTBe kabenen nutaHus U CBSA3NM HEOOXoOMMO UCNonb3oBaTb Kabenu
KpYrnoro ceydeHusi ¢ HapyxHolM anameTtpom ot 5,0 go 8,8 mm;

- YNNOTHUTENbHOE KOMbLUO KPbILKMA Grioka 3NeKTPOHMKM OOIMKHO ObiTh YUCTBIM
N HENOBPEXAEHHBIM;

- Npyn OTCyTCTBMM Kabena umHTepdenca, B He3aLenCTBOBAHHbLIN FepMOBBOA
AO0SMKHA BbITb YCTaHOBIEHA 3arnyLUKa;

- NOCre OKOHYaHNA 3MEKTPOMOHTaXa HaHEeCTU CUITMKOHOBYIO CMa3Ky Ha ynsoT-
HUTENbHbIE KOMNbLA, 3a4HIOK KPbILLKY 6r10Ka 3MEKTPOHUKA U raiku repMoBBO-
A0B HaOEeXHO 3aTAHYTb.

[na npegoTBpalLeHnsa nonagaHvs Bnarn BHyTpb Grioka aNeKTPOHUKN Ye-
pe3 repmMoBBOAbl peKOMeHAYyeTCA NogknoyaTh kabenn ¢ obpasoBaHMEM HUC-
nagatowien U-obpasHon neTnu B BepTUKaribHON Niockoctu (puc.8).
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Puc.8. MNogknioyeHne kabenen ¢ obpasoBaHmem U-oGpa3How netnu B
BepPTUKaNbHOWU NIOCKOCTW.

BHUMAHME!  WsrotoButens HE  HECET  FAPAHTUUHbIX
OBA3ATEJIbCTB npu HeBbINOMHEHUN TpeboBaHMI N0 obecneyeHnto 3asB-
NEHHOW CTeNneHn 3awmTbl U Npu obHapyXeHun npoTevek yepes KabernbHble
BBOAbI.

6. YMIPABJIEHUE PACXOOQOMEPOM

6.1. CuctemMa HgMKaLum
[na ynpaBneHus pacxogoMepoM C KraBuaTypbl UCMONb3yeTcss MHOro-
YPOBHEBAsi CUCTEMA MEHI0, COCTOSLLLAsA N3 OCHOBHOIO MEHH, NOAMEHIO U OKOH
NHOMKaLUMN, cogepXxallmx CNMckM KomaHa n napameTpoB. CocTaB M CTPYKTypa
OCHOBHOIO MEHI0, MOAMEHIO N OKOH MHAMKALUKN ONPEedensatoTCa PEXMMOM pa-
60Tbl pacxogomepa.
OKHO nHauKaumm MeHto (puc.9) coaepxur:
- HaMMeHOBaHMe MeHK (OKHa), pacrnonararoueeca HEMNOABMKHO B MNEPBOMN
CTpOKeE;
- HAMMEHOBaHNSA MYHKTOB MEHI0 (MapameTpoB), KOTOpble MOryT CMeLaTbCs
BBEPX U BHU3;
- Kypcop nepepg oaHMM U3 NYHKTOB MEHI0 (MapameTpoB).

HanmeHoBaHMe MeHIo

OCHOBHOE’ MEHIO

Kypcop AN N3mepeHus
~=» HacTpoiiku
O npubope

HanmeHoBaHune MYHKTa MEHIO

Puc.9. Bug okHa uHAMKaLUMN MEeHHo.

OpaHOBpPEMEHHO B OKHE MHAMKALMM MEHIO MOXET oTobpaxaTbcs He bonee
3-X CTPOK MYHKTOB MEHI0 (MapamMeTpoB) U3 cnucka.

TekyLme 3Ha4YeHNs n3MepsieMblx NapamMeTpoB 0TOOpaXkatoTcs B OKHE MH-
avkaumm meHio UsmepeHusi. Kpome Toro, B pacxogomepe npedycMoTpeHa
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BO3MOXHOCTb MHOMKALMU 3HAYEHWA M3MEpsSeMblX MapaMeTpoB LIPUETOM
6onblero pasmepa (puc.10).

Tekywee 3|—|/aNeHme napameTpa Tekylwee 3HayeHue pacxona
10.43 n/mun 10 43
6528823  n . n/MuH

Tekyllee 3HaveHWe napameTpa
(HasHavyeHHasa MHAMKaUMSA 2-OM CTPOKW)

Puc.10. Bupg OKOH YKpynHeHHOM MHAUKALMN U3MepPSAeMOro napameTpa.

[1BYyXCTPOYHOE OKHO YKPYMHEHHOW MHAMKALMMU U3MEPSIEMOrO napameTpa
OTKpbIBaeTCA MO0 MO KOMaHAe C KnaBuaTypbl NMOCre akTMBM3aLMU CTPOKM
MeHI0 U3MepeHuss c 06o3Ha4YeHMEM COOTBETCTBYLIEro napameTtpa (Mo

HaxxaTuto KHOI'IKVI@), nmbo aBTOMaTMYECKN, €CNN NONb3oBaTeNb HE paboTan
C KnaBsmaTtypou npmbopa 6onee ABYX MUHYT.

Mpw OTKPBITUM ABYXCTPOYHOTO OKHa YKPYNHEHHOW NHAUKaLMM NO KoMaHae
C KnaBMaTypbl B NEPBOI CTPOKE YBEMMYEHHOM LUPUPTOM UHANLMPYETCS TEKY-
Lee 3Ha4YeHne N3MePSIEMOro napameTpa, akTMBM3NPOBaHHOMO B MeHi0 U3me-
peHus.

Mpun aBTOMATUYECKOM OTKPbITUN ABYXCTPOYHOIO OKHA YKPYNHEHHOW MHAK-
Kauun B NepBO CTPOKE MHONLMPYETCS TeKylllee 3HaYeHne U3MepsieMoro na-
pameTpa, Ha3Ha4YeHHOro Nosib30BaTENEM.

Bo BTOpOIi CTpoke B 06OMX CryyYasx UHAMLMPYETCS TEKyllee 3HaYeHue
APYroro M3amMepsiemMoro napameTpa, HasHa4YeHHOro Nofb3oBaTeneMm.

O,EI,HOCTpO‘-IHOG OKHO pryI'IHeHHOI7I MHOMKaUMWN OTKPbIBAETCA NO HAXaTuio

KHOI'IKVI® NPy MHOWKaLUMK OBYXCTPOYHOIO OKHA W BCerga CooepXKuT Tekyllee
N3MepeHHoe 3HayYeHne pacxona. BosspaTt k ABYXCTPOYHOMY OKHY YKPYMHEH-

HOM MHOVKALMM NPOUCXOOUT MO HaxaTuMo KHOMKM =), nnbo aBTOMAaTUYECKN,
ecnv nonb3oBaTtenb He paboTan ¢ knasnatypou npubopa 6onee ABYX MUHYT.

[nsa BBoga 3Ha4eHM 6oNbLWMHCTBA YCTAHOBOYHbIX MapaMeTpoB HEO6Xo-
AVMMO MCMOb30BaTh CneumnanbHOe OKHO, KOTOPOE pacKpbiBaeTCs MNOCHe aKTu-
BM3aUMM CTPOKM MEHIO C HaMMEHOBaHMEM COOTBETCTBYHLLEro napameTtpa
(pnc.11).

HanmeHoBaHne napameTpa

O6o3Ha4yeHne

napameTpa ~_ [AnuTenbHOCTb MMN., MC

~Tumn= 5_ Mmc

0005
~

7

PepakTupyemoe 3HaueHue Tekyllee 3HauYeHue
napameTpa Kypcop napameTpa

Puc.11. Bua okHa nHAUKaLMM yCTaHOBOYHOrO napameTpa.
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OKHO coaepuT:
- B NEPBOW CTPOKE — HAMMEHOBaHWE napamMmeTpa n 0603Ha4YeHne eamHnLbl 13-
MepeHus:;
- BO BTOPOW CTpoKe — 0603HaveHne napameTpa, ero Tekyliee 3HadyeHne n obo-
3Ha4yeHne eanHNLbl UBMEPEHMS;
- B TpeTben CTPOKe — pedakTMpyemoe 3HaudeHne napameTpa 1 Kypcop nog oa-
HUM 13 pa3psa0B YMCIOBOro 3Ha4YeHus (ecnv pegakTMpoBaHMe paspeLueHo).

Kypcop ykasblBaeT Ha BblOpaHHbIA MYHKT MEHI, HaMMeHoBaHWe napa-
mMeTpa, Nnbo paspsa pegakTupyemoro Yncna. Mecto pacnonoxeHus n oopma
Kypcopa 3aBUCAT OT Baa MHopMaLmumn, oTobpaxkaeMol B OKHe MHAMKaLMK, 1
COCTOSIHUSI YCTAHOBIIEHHOTO PSIAOM C KYpPCOPOM MyHKTa MEH0 (mapameTpa).

Mpun MHAMKaLMN MEHIO Kypcop ycTaHaBMNMBaeTCs:

- HaNPOTMB NEPBOV UHAMLMPYEMOI CTPOKU MeHto (MapameTpa) — Npu nepexoae
B OCHOBHOE MEHIO UITN MEHIO (OKHO) HUXKHErO YPOBHS, @ TakKe Mpu NPOKPYTKe
CMnMcKa 1 AOCTUXKEHMM NEPBOro NyHKTa MeHto (mapameTpa) U3 Crnucka;

- HANPOTUB BTOPOW MHANLMPYEMOM CTPOKN MEHIO (NapamMeTpa) — nocne Havana
NPOKPYTKN CMCKa NyHKTOB MEHIO (MapameTpoB);

- HanNpoTUB TpeTben MHAULMPYEMOM CTPOKM MeEHK0 (napameTpa) — npu npo-
KPYTKE CnMcKa M OOCTWXKEeHUW MnocrefHero nyHkta MeHw (napamertpa) u3s
cnvcka.

Kypcop nmeet Bua;:
- =», ecfnv BO3MOXEH Nepexo K MEHI0 / OKHY HUXKHEro YPOBHS;

- P>, ecnn BoamoxHa MoaMdvKaLWs napameTpa;
- m | eCln HEBO3MOXHbI HUKaKue AeNCTBUS;

- =, ECIW BO3MOXHa moandmkauns 3HadeHus paspsiaa ymcna, nog KoTopbiv
pacrnonoXxeH Kypcop.

6.2. KnaBuaTtypa

KnaBumaTtypa cOCTOUT 13 YeTbIPEX ONTUYECKUX KHOMOK, Ha3Ha4yeHne n obo-
3Ha4YeHne KOTOpbIX NpmBeaeHbl B Tabn.4. [Ins «HaxaTtna» KHOMKUM K HEW AO0-
CTaTO4YHO Ha KOPOTKOE BpPEMS MOAHECTM nanew pyku (unu kakon-nmbo npea-
meT). CpabaTtbiBaHME KHOMKW COMPOBOXJAaeTcsl CBeYeHWeM cBeTtoanona B
norne KHOMKW.

Knaesuatypa obecneunBaeT BO3MOXHOCTb:

- NepemMeLLeHnsi MO0 MHOFOYPOBHEBOW CUCTEME MEHIO U OKOH MHAMKaLWN;

- onepaTUBHOIO ynpasrieHns oTobpaxkeHneM MHopMaLMKN Ha gUChee XUOKo-
KpUCTannnM4yeckoro MHAMKaTopa;

- BBOAA YCTAaHOBOYHOM MH(popMaLnu.
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Ta6bnuua 4. HazHayeHne 1 0603HaYeHUe KHOMOK KnaBMaTypbl

Mpadpmnyeckoe
o0b603HavyeHne

HasHauyeHne kHonku

0

1. Mpwu BbIGOPE NyHKTa MEHIO, NApamMeTpa — NepemMeLLeHNE No CrmncKy
BBEPX.

2. MNpwn ycTaHOBKE CMMBOJbHOW BEMMYMHBI — NEPEeMEeLLEHME NO CNCKY BO3-
MOXXHbIX CUMBOSIbHbIX 3HAYEHWIN BBEPX.

3. Mpw ycTaHOBKe 3HAYEHMS YNCIIOBOM BENNYNHBI — YBENTMYEHME 3HAYEHUS]
paspsga.

1. Mpu BbIGOPE NYHKTA MEHIO, NAapaMeTpa — NEPEMELLEHME MO CINCKY
BHM3.

2. MNpwn ycTaHOBKE CUMBOSIBHON BEMMYUHBI — NEPEMELLEHNE MO CMUCKY BO3-
MO>HbIX CUMBOJSIbHbIX 3HAYEHNA BHU3.

3. lMpwn ycTaHOBKE 3HAYEHNS YNCNOBOW BENMNYMHBI — YMEHbLLEHNE 3HaYe-
HWUs paspsga.

1. Nepexoa B BbIOpaHHOE MEHIO/OKHO HUXXHErO YPOBHS.

2. lNpwn ycTaHOBKe YMCIOBbIX BEMMYNH — NepeMeLLieHme Kypcopa Ha paspsi
yucna Brpaeo.

3. BelinonHeHue onepauuun, BBOA YCTAHOBMEHHOIO 3Ha4YeHUs napameTpa
(Mpn HaxoXaeHUN Kypcopa nog KpavHuM npasbiM pa3psaom vvcna).

1. Bbixog B MEHIO/OKHO 6oriee BbICOKOrO YPOBHS.

2. MNpwn ycTaHOBKE YMCIOBbIX BEMMYNH — NEpPEMELLIEHME Kypcopa Ha pa3psas
yucna BneBso.

3. OTkas OT BbINOMTHEHMSA Onepaumm, oTkas OT BBOAA U3MEHEHHOrO 3HaYe-
HWUs1 NnapameTpa 1 BbIXO4 B MEHIO/OKHO ©onee BbICOKOro ypoBHS (Mpu
HaxoXA4eHnn Kypcopa nesee cTapLiero paspsaa uicna).

cTp. 14/28

[ns BbiGopa 0OHOro M3 NyHKTOB MEHIO (MapameTpa) Npon3BoanTCs Npo-

KpyTKa crnucka BBEPX UM BHU3 C MOMOLLbHO KHOMOK =, . Ansa akTMBM3aumm
MYyHKTa MEHI0 Ui Nnepexona K MeHto (OKHY) HUXKHEro ypoBHA HE06Xxoammo Tpe-
OyeMbIN MYHKT MEHIO (MapameTp) YCTaHOBUTb B O4HOW CTPOKE C KYpCOpOM =»

(») N HaXkaTb Ha KHOMKY .
BosBpat B OKHO (MeHI0) BEepXHEero ypoBHS OCYLLECTBNAETCA MO HaXaTuio

KHOMKKN @
Bbixog n3 akTMBHOrO COCTOSIHUA ©6€3 M3MeHeHUsa 3Ha4yeHus napamMeTpa

OCYyLUEeCTBIIAETCA NO Ha)XaTU KHOMKU ®, BbIXO04 N3 aKTUBHOIO COCTOAHUA C
BBOAOM HOBOIO YCTAHOBJIEHHOIO 3HAa4YeHU4 napamMeTpa — No HaXXaTuko KHOMKU

@]. B oboux cnydasx KHOMKa HaxmnmaeTcs HEeCKOmbKO pas, noka He byger
BbINOMHEH BbIXOA.

B BBog 4ncnoBbIX 3HA4YEHUN

Mpu3HakoM BO3MOXXHOCTU peaakTUpOBaHNsi 3HAYEHMS YCTaHOBOYHOIO Na-
pameTpa SIBNSIeTCA HanuuMe Kypcopa BuvAa = MOA OAHUM U3 paspsifoB
yucna. PegaktMpoBaHue 3Ha4YeHusi BbIMONHSAETCS NyTeM nopaspsigHoro name-

HEeHWUA 4Yncrna ¢ NOMOLLbIO KHOMOK @, @

OQHOKpaTHOE HaxaTue KHOMKM @ (@) NPUBOAUT K YBENUYEHUIO
(YMEHbLUEHNIO) YMCIIOBOrO 3HAYeHUsi, OTMEYEHHOIO KYpCOpOM paspsga Ha
oaHy eguHuuy. MNMepeBopg Kypcopa K Apyromy paspsay npou3BOAMTCS Npu No-

MOLLWM KHOMOK )
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BBog ycTaHOBMEHHOro YMCIIOBOrO 3HaYeHWsi NapameTpa Npou3BOANTCS
HakaTuem KHOMKK (kypcop OOMMKEH HaxoauTbCs NoA KpamHMM NpaBbiM

pas3psanoMm), oTkas OT BBOLA — HaXaTUeM KHOIKU @ (Kypcop OOMmKeH Haxo-
ANTBLCA NeBee cTapluero paspsiga umcna).
B Bsopf 3HayeHui, BbiIOMpaeMbIX N3 Cnucka

Mpu3HaKkoM akTUBM3aLMM CMMCKa 3HAYEHMI YCTAHOBOYHOrO MapameTpa
sBnseTcsa npeobpasosaHne Kypcopa B TpeyronbHblie ckobku 4 P, BHyTpU Ko-
TOpbIX pacrioniaraeTcs 3Ha4yeHne napameTpa.

Mepebop 3HaAYEHUN OCYLLECTBNSAETCS Ha)KaTMEM KHOIKU @ nnm @
BBoa BbIGpaHHOro 3HayeHusa napameTpa NPOU3BOAUTCS HaXaTMEM KHOIMKW

, OTKa3 OT BBOAaA — HaXaTnem KHOMKAN .

7. UAHTEP®ENCbI PACXOOOMEPA

7.1. YHUBepcanbHble BbIXoAabl
Pacxogomep umeeTt gBa ranbBaHUYeCKN pasBs3aHHbIX YHUBEPCarbHbIX
Bbixoaa (puc.12).

SK3  SK2

A n A 1

Mepexniouarens pexumoe | IO | | 3 | Nepentouarens pexumor
YHUBepcanbHoro Beixoga2 | IO (11 | yHuBepcansHom Beixoaa 1

Bbx0d-2 Boxod -1
Pa3sbem yHuBe pcanbHoro Paabem yHuBe pcantHoro
BbIXoga 2 O|0|0|0 Bbixoga 1

XT6 XT.5

DIR+

DIR-
TSOUT+
TSOUT

Puc.12. YHMBepcanbHble BbIXOAbl pacxogaomepa.

YHuBepcanbHble BbIXOAbl MOTyT paboTaTb B YaCTOTHOM, MMMYIIbCHOM W
NIOrMYeCcKoM pexmnmax.

HasHauyeHus1 BbIXOOOB, pexuMbl paboThl, NapaMeTpbl BbIXOAHbIX CUTHA-
NOB, a TaKke OTKMoYEeHMe BbIXOOO0B 3a4at0TCA NPOrpamMMHbIMU YCTaHOBKaMMU.
Mpn Heo6X0AMMOCTN OHM MOTYT ObITb M3MEHEHLI HA 0OBLEKTE NPY BBOAE B SKC-
nrnyataumio.

B yacTtoTHOM pexnme paboThbl yHMBEPCANbHOIO BbIXOA4a Ha OTKPbLIThIN Bbl-
XOA4 BblAaeTcsd MMMynbCHas nocnefoBaTenbHOCTb TUMa «MeaHgp», YyactoTa
CrnefoBaHMsA KOTOPOW NponopuMoHanbHa TeKyLeMy 3Ha4YeHUo pacxoaa.

B nmnynbcHOM pexnme paboTbl YHMBEPCANbHOIrO BbIXO4a Ha OTKPbITbIN
BbIXOA KaXkOyl CEKyHOy BblOaeTcs nadka MMMynbCcoB, KONMMYECTBO COOTBET-
CTBYET 3Ha4yeHu0 00bema, M3MePEHHOMY 3a NpPeablayLLyto CEKYHAY.

B nornyeckom pexumme Ha BbIxo4e Hanuumio cobbiTvs (Mnu ero onpeae-
NEHHOMY COCTOSIHMIO) COOTBETCTBYET OAMH YPOBEHb 3NIEKTPUYECKOrO CUrHana
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Ha BbIXOAE, a OTCYTCTBUIO COObLITMS (MM MIHOMY €r0 COCTOSIHUIO) — APYrOn Ypo-
BEHb CMrHana.

na obecneyeHus conpaxXeHuma ¢ pa3fnmnyHbiMmn TunamMmm NnpnemMHMUKoOB nn-

TaHMe OKOHEYHOro KackaZa BbIXO40B MOXET OCYLLECTBNATLCA Kak OT BHYTPEH-
HEero MCTOYHMKA NUTAHUS — aKTUBHbIA PEXMM paboTbl OKOHEYHOrO Kackaza,
Tak U OT BHELUHErO UCTOYHMKA — NACCUBHbIN peXuM. 10 yMONYaHUIO OKOHEeY-
Hble Kackabl BbIX0O40B paboTatoT B nacCMBHOM pexnme. [Npm HeobxoammMocTm
MCNONb30BaHMSA BbIXOAOB B aKTUBHOM pexnme Heobxoammo nepeBecTu nepe-
kntoyaTtenu SK2 n SK3 Ha moayne o6paboTkm B nonoxeHne «Ay».

Mo YMOJTHaHMKO Npu BbiMyCKe U3 Npon3BoACTBaA AJ1A BbIXO4a Ne1 yCTaHaB-

NBaETCs YaCTOTHbIN pexnm paboTbl n 3HayveHne Kp, ykazaHHoe B Tabn.5, 4to
cootBeTcTBYeT Yyactote okosno 1500 'y npu Qwaue.
Ta6bnuua 5. 3Ha4yeHUA KOHCTaHTbI Npeobpa3oBaHnA B 3aBMcMMocTu oT DN

DN 10

15

20 | 25| 32

40 | 50 | 65 | 80 | 100|150 |200|250 | 300|350 400 |450|500

1600

Kp, tmn/n

700

400|250 160

1006540 | 25|15 | 7 | 4 |[25|17|14 0,8 10,65

HasHauyeHne BbixOO4OB B pasnMYHbIX peXxmnmax 3agaeTcsl ycTaHOBKaMW,
npvBeAeHHbIMWU B Ta6n.6.

Tabnuua 6. HasHa4yeHNs yHMBepcCanbHbIX BbIXOA0B

Pexum paboTbl | OBGo3HaveHue Ycnosue hopMupoBaHus curHana /
BbiX04a Ha gucnree N3MEeHEHNA COCTOAHUNA HA BbiXO4e
1 2 3
Q- (Qm-) |Pacxog npu obpaTtHOM (OTprLaTENbHOM) HanpaBreHUN NOToKa
YacToTHbIN Q+ (Qm+) |Pacxog npu npamom (NONOXMTENBHOM) HanpaBneHNN NOTOKa
|Ql{Qm|) |Pacxoa npv no6om HanpasneHnn NoToka
Mmn. ok. fo3. |OkoH4YaHMe Habopa 3a4aHHOro 3HavyeHus obbema nNpy 403MpoBaHU
. V- (M-) O6bem (macca) npy o6paTHOM HanpaBneHuM NoTokKa
AMnynbCHbIN
V+ (M+) O6bem (mMacca) Npy NPSAMOM HanpaBeHUN NOTOKa
[VI(M]|) |O6bem (macca) npu no6om HanpaBneHMn noToka
HanpaBneHue [/13ameHeHVe HanpaBneHnsa NOTOKa XMAKOCTU B TpybonpoBoae
Q > QHanb |[TpeBbllieHne 3HaYEeHUS Qpans
Ownbka JTrobas owwmnbka, gnarHocTmpyemas pacxogoMepom
Pene po3atopa|CtapT / ocTaHOB JO3MPOBaHUS
MutaHwne OTcyTCTBME CETEBOrO NUTAHMUS

Jlornyeckum

R BHe gnanas

VlsmepeHHoe 3Ha4YeHne conpoTmnBIieHna Bblille 3aaHHOro 3Ha4yeHmna

MycTtasa Tpyba

3HaveHne conpoTUBINEHNS Bbille YCTAHOBNIEHHOTO MOPOroBOro 3HaYe-
HUS Ans 3anofiHEHHOW Tpy6bl

Q BHe gmnana3s

3HayeHne pacxoaa BHe 3a[aHHOro avanasoHa

Q < QMuH

Tekyllee 3HauyeHne pacxoaa MeHbLLE 3HAaYEHUS! HKHEN rpaHuLbl 3a-
AaHHoro paboyero avanasoHa

Q > Qmakc

TekyLee 3HayeHue pacxoa 6orblue 3Ha4YeHNs1 BepXHen rpaHuLbl 3a-
AaHHoro paboyero avanasoHa

7.2. UHTepdenc RS-485

cTp. 16/28

MocnepoBaTenbHbIN MHTEPdEC RS-485 no3BonseT cuntbiBaTh M3Mepu-
TENbHYI0, apXMBHYIO, YCTAHOBOYHYO U ANArHOCTUYECKYH MHGOpPMaLMIo, Mo-
anduumposaTh yCTaHOBOYHbIE napameTpbl. HTepdenc RS-485 noonepxu-
BaeT npotokon ModBus (RTU ModBus 1 ASCIlI ModBus), NpuHATLIN B Kade-
CTBE CTaHAapTHOro B npnbopax dupmbl «Banet». NHTepdenc RS-485 ycra-
HaBnMBaeTCHa B MO4YNb UHTEPEencoB No 3akasy.
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NHTepdenc RS-485 obecneunBaeTt cBs3b MO kabento B rpynne u3 He-
CKOSbKMX aDOHEHTOB, O4HMM M3 KOTOPbIX MOXET ObiTb 1K, npu anvHe nuHum
cBsa3n 0o 1200 m.

CkopocTtb obmeHa no nHtepdency RS-485 ot 9600 go 115200 Bog v npo-
4Yne napameTpbl CBSI3N YCTaHaBMMBAKOTCS NPOrpamMMHO.

7.3. UHTepdenc Ethernet

NHTepdenc Ethernet ncnonbsyetca ansa ceasn npubopoB B fOKanbHOM
CeTU, a TaKkKe MOXeT UCMOoNb3oBaTbCs ANnd obMeHa AaHHbIMU Yepe3 NHTepHeT
mMexay npmbopamm nokanbHON CETU N yaaneHHbIM KOMMNbOTEPOM (KOMMblOTe-
pamn). OBMeH OCyLLEeCTBNSAETCS Yepesd LUM3 NIOKanbHOW CETU, UMEIOLLUI
cobcTBeHHbIN (rnobanbHbin) IP-agpec. MNMpyu o6MeHe AaHHbIE YNakoBbIBaOTCSA
B cTek npoTtokonoB Ethernet / IP / UDP / TFTP / ModBus. lNogaepxusaeTcs
Takke npoTtokost ARP (Ethernet / ARP), KOTOpbIN UCnosnb3yeTca Ang onpeae-
nenuna MAC-agpeca y3na no IP-agpecy 3anpoca.

7.4. WHTepdenc Profibus

WHTepdenc Profibus ncnonb3yeTtcs ana nogknioyeHus pacxogomepa K
npombiwneHHon cetn Profibus (npotokon DP-VO0). lNMogpo6Hoe onucaHue
INPUT/OUTPUT pgaHHbIX, JOCTYNHbIX Ana obmeHa no cetn Profibus, npuee-
aeHo B gokymeHTe «PROFIBUS (cTpykTypa gaHHbIX)». [ns koHdurypuposa-
HUA KOHTpOMSiepa unm nporpammMmHoro obecneveHuns, ynpasnswowero obme-
HOM, NpefocTaBnaeTca KOHUrypaumoHHeoln hann GSD-dopmaTa. Nopaep-
XunBaeTcs aBToMaTu4eckoe onpeaeneHme ckopoctn obmeHa, CKopocTb nepe-
Aaym gaHHbIX — ao 12 Méwur/c.

BHUMAHME! lNMpu Hanu4yuu ycmaHOBJ/IEHHO20 8 pacxodomep Mo-
dyns Profibus Heeo3moxxeH o6MeH no uHmepgbelicy RS-485 no npomo-
kony ModBus. lNMpu Heob6xodumocmu rnook/IYeHUs1 K pacxodomepy no
uHmepgpelicy RS-485 (ModBus), modynb Profibus cnedyem omkno-
Yyume.

7.5. UHTepdenc HART

UHTepdenc HART ncnonb3yetca onst CHNTbIBAHUSA U3MEPUTENBHON WUH-
dopmaumm n ynpasnenus npubopom B SCADA-cuctemax. HART npoTtokon
OCHOBaH Ha MeToAe nepegayv JaHHbIX C NMOMOLLbK YaCTOTHOM MOAYyNALMU
(Frequency Shift Keying, FSK), B cOOTBETCTBMM C KOMMYHUKALMOHHbLIM CTaH-
aaptom Bell 202. Lincpposas nHdopmauus nepegaétcsa Yactotamm 1200 My
(nornyeckas 1) n 2200 Iy, (normyecknii 0), KOTOpble HakMaabiBaOTCA Ha aHa-
NOroBbI TOKOBbIN CUTHATM.

YacTOTHO-MOAYNMPOBaHHbLIA CUrHan ABNSieTCA OBYXMNOMSPHbIM, U Npwu
NPUMEHEHNN COOTBETCTBYHOLLEN PUbTPaLMN HE BNUSIET HA OCHOBHOW aHaro-
roBbii curHan 4-20 mA. CkopocTtb nepegayn aaHHbix ans HART cocTtaenset
1,2 kbut/c.

7.6. TOKOBbIN BbiXxoA

ManbBaHM4YeCKM pa3Bsi3aHHbIV TOKOBbIVM BbIXO4 pacxogoMepa MOXeT pa-
6oTaTb B 04HOM 13 Tpex ananasoHos: (0-5) MA, (0-20) MA nnu (4-20) MA.

lMporpamMmMHO Anst TOKOBOrO BbIXO4aA 3aA4aloTcsa Ananas3oH paboThbl 1 3Ha-
YeHUs YCTaBOK, a Takke HasHayeHue. [1pn ycTaHOBKe Ha3HavyeHus pacxoa,
TOK, NPOMOPLUNOHANbHbIA M3MEPEHHOMY 3Ha4YEHMIO pacxoa, NogaeTcs Ha Bbl-
XoA4 npu nobom HanpasneHun NoToka.

TokoBbIN BbIXxog B AvanasoHax pabotbl (0-20) MA nnu (4-20) MA MoxeT
paboTaTb Ha Harpysky conpotueneHunem o 1 kOwm, B guanasoHe (0-5) MA —
Ao 2,5 kOwm.
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[donyctumas anuHa kabens cBA3n No TOKOBOMY BbIXo4y onpegensercs
COMPOTUBNEHNEM NUHUM CBA3W. [1pn 3TOM CymMa BXOLHOrO CONPOTUBIIEHUS
npueMHvKa TOKOBOIro curHana v CornpoTUBIEHNS NIMHUN CBA3U HE JOSKHa npe-
BblLLATb YKa3aHHOro CONPOTUBIIEHUST HArpysKu.

Mpw Hanunyum B pacxogomepe moayna HART, B cOOTBETCTBME CO CTaH-
naptom NAMUR NE43, Ha TOKOBOM BbIXO4e (hopMupyeTcH 3Ha4YeHne Toka 3,2
MA Npy BO3HUKHOBEHUM CrieayoLmMX HelTaTHbIX CUTYaLnN:

- pabounn pexnm 6e3 nHunanmsauuu;

- HEKOppPEKTHadA onopa (annapatHas HEUCNPaBHOCTL);

- neperpes npmnbopa.

8. HACTPOMKA NEPEQ PABOTON

8.1. YcTaHOBKa OTCeYEeK N0 U3SMEPEeHUIo pacxoaa

B pacxogomMepe nmeetTcAd BOSMOXHOCTb YCTAHOBKM OTCEYHEK No n3amMepe-
HUIO pacxoga: OTCEYKM NO HapaCTaHUo 1 OTCEeYKN Nno y6bIBaHVHO.

OTceukn No HapacTaHuIo 1 No YObIBaHWIO — 3TO NOPOroBble 3HAaYEeHNS pac-
X04a, HUXe KOTOpbIX (MNpY M3MeHeHnu pacxoda B 6ONbLUYIO U MEHbLUYIO CTO-
POHY COOTBETCTBEHHO) MpeKkpallaeTcs HakonreHne obbema u Bblgaya Um-
MynbCOB, a 3Ha4YeHne TOKOBOro CUrHana paBHoO MUHUMAarbHOMY, YCTaHOBIEH-
Homy Ans Tokosoro Bbixoda (0 unu 4 MA). lNpun 3TOM MHONLMPYETCHA HyreBoe
3HayeHune pacxoga. HewTtaTHble cuTyaumm He OUKCUPYIOTCA.

B pacxogomepe Ans peBepcUMBHOrO NMoToKa OTCEYKM cpabaTbiBaloT Kak
NpW NOMOXWUTENLHOM, TaK U NPW oTpuLAaTeNbHOM HanpasneHun notoka. Cur-
Han HanpaBneHUs NoToKa Takke N3MEHSAETCS C y4eTOM YCTaHOBINEHHbIX OTCce-
Yex.

[nana3oH BO3MOXHbIX yCTaHaBNMBaEMbIX 3Ha4YeHu otcevek — ot 0 oo
25,5% QHanb.

8.2. YcTaHOBKa pabouyero gnanasoHa pacxoga

B pacxogomepe Takke MOXHO YCTaHOBUTb MUHMManbHoe (QMUH) U Mak-
cumanbHoe (Qmakc) 3HaveHue ans paboyvero gnanasoHa pacxoa. 3HavyeHus
napamMmeTpoB 3agatoTcs NMMbo B NpoueHTax oT 3HavyeHnss QHauob, nmbo kak ab-
COMNIOTHbIE BENTMYUHBI B e4MHMLaX M3MepeHust 00 beMHOro pacxoaa.

Ecnn unamepeHHoe 3HayeHue pacxoga MeHbwe QMUH mnnu Gonblue
Qwmakc, Toraa:
- NpogomkKaeTcs U3MepeHne pacxoaa u HakonneHme obbema;

- MpeKpaLlaeTcs Bblgavya MMnNynbCcoB, a 3Ha4YeHe TOKOBOro CUrHasna paBHO MU-
HUManbHOMY, YCTaHOBNEHHOMY A5 TokoBoro Beixoga (0 unu 4 mA);

- hukcupyeTtcsa HewTaTHasA cUTyaums.
8.3. YcTaHOBKa napamMeTpoB 06paboTKM curHana conpoTuBneHus
B pacxogomepe npefyCMOTpEHbI ABE He3aBuUCUMble YHKLMM 06paboTKn
N3MEPEHHOI0 3HAYEHUS COMPOTUBIIEHUS KOHTPONMPYEMOWN XMAOKOCTU: «My-
cTas Tpyba» n «NpoBOANMOCTb BHE Ananas3oHa.
Mepepn ncnonb3oBaHMeM AaHHbIX PyHKUMI criegyeT oTkanmbposaTtb pac-
xogomep:
- 3aMoNHUTbL LEeNMKoM TpybonpoBoa KOHTPONMPYEMOW XUAKOCTLIO;
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- B MeHo HacTtponku / Hactp. uameputens / Hactpounku nonb3oB / Hactp.
3anornH. Tpyobl ansa napameTpa CtapT Kanuop. ycTaHOBUTL 3Ha4YeHE aa 1

HaXaTb KHOIMKY @

[Mpn aTom B namATy pacxogomMepa ByaeT coxpaHeHO 3TanoHHOe 3Haye-
HWe conpoTuBreHns Ra, koTopoe Takke byaeT otobpaxatbca B okHe HACTP.
3AIl. TPYBbI.

dyHKuMA «nycTaa Tpyba» obecnevmsaeT hopMmpoBaHMe curHana Ha no-
rM4YecKoM BbIXOAE pacxofomepa U BbiBog cooblueHnsa Ha akpaHe XKW o He-
WwTaTHon cutyaumm MNMyctasa Tpyba B cnyvae, eCnn n3amepeHHoe 3HavyeHme co-
NPOTUBIIEHNUST KOHTPONMMPYEMOW XUAKOCTU RU3M 6Gonblle YyCTaHOBIEHHOIO
rPaHMYHOro 3HaYEeHUS.

®PyHKUMA «NPOBOANMOCTL BHE AuanasoHa» obecnedvnBaeT dopmMupoBa-
HWe curHana Ha Norm4yeckoM BbIXOLE pacxogomepa U BbIBO4 coobLeHns Ha
akpaHe XKW o HewiTaTHOM cuTyaumn R BHe gnanas B crnyyvae, ecrnv nsmepeH-
HOEe 3Ha4yeHue COMNPOTUBMEHUS KOHTPONMMPYEMON XMAKoCTM Ruam Gonblue
YCTAHOBMEHHOIO BEPXHEro rPaHMYHOro 3HaYeHUA NN MeHbLUE YCTaHOBIEH-
HOIO HUXXHEro rPaHNYHOrO 3HAYEHUS CONPOTUBIIEHUS.

8.4. YcTaHOBKa NapamMeTpoB KOMMNEHcaUuMm nonsapusaumoHHOU NoMexu

Mpu namepeHnn pacxoga XMMmMYECKN akTUBHbIX XXMOKOCTEN BO3MOXHA No-
napusaums anekTpoaoB pacxogomepa. [1ns komneHcaumm nonsaprusaumoHHON
nomexm pekomeHgyetcs B MeHw Hactpowuku / Hactp. mnameputens /
Hactpownku nonb3oBarens ans napameTtpa KomneH. nomex yctaHaBnmBaTtb
3Ha4YeHne BKN.

8.5. YcTaHOBKa napamMeTpoB BbIYUCIIEHUSI MAaCCOBOro pacxoaa U Macchbl

BkntoveHne yHKUUN BbIMUCIIEHNSE MACCOBOMO pacxoda Y MacChl KOHTPO-
nMpyemMon Xunakoctn nponssogutca B MeHo Hactpouku / Hactp. uamepu-
Tensa / Hactponku nonb3oB / BbluncneHue macchl. [1na napametpa Pacuyer
Maccbl yCTaHaBNMBaeTCHA 3HayeHue BKN. B 3TOM xe MeHI Takke HeobXxo-
AMMO 3afaTb CpefHee 3HayeHWe MIOTHOCTU p [Kr/M3] KOHTPONMPYEeMON Xua-
KOCTW C C y4€TOM BO3MOXHOIO Anana3oHa ee N3MeHeHus.

lMocne BKkNOYEHUS JAaHHOW (PYHKUMKM B pacxogoMepe MHANLMPYTCS 00-
NOSTHNTENbHbIE MEHIO, KOMaHAbl M NapameTpbl. HapawyBaHne maccbl KOHTPO-
NNPYEMON XKNOKOCTU HAYMHAETCS C MOMEHTA BKNIOYEHNA OYHKUMN BblYMCTIE-
HWSA MaccCbl C HyNEBOro 3HaYEHWS.

BHUMAHME! lMoepewHocmb onpedesieHUsi Maccoeoz20 pacxoda u
Maccbl He HOpMUpoOe8aHa.
8.6. YcTaHOBKa napamMeTpoB MHAMKALUMU
HacTporka oToOpaXeHnsa TeKyLWmnx 3Ha4YeHun n3amepsieMblx napameTpoB
B MEepBOW M BTOPOW CTPOKE ABYXCTPOYHOIO OKHA YKPYMHEHHOW MHOVKALUKN NPU
€ro aBToMaTn4yeCcKoM OTKpbITUM NponssoanTcs B MeHo Hactponka / UHauka-
Lms.
8.7. HacTtponka HART

B cnyyae ucnonb3oBaHna nHtepgenca HART, ero HacTponka npousBo-
antcs B meHio Hactpownka / Hactponka HART. B HacTporkax nHtepdenca
yCTaHaBnMBaeTCA CETEBOW agpec pacxogomepa, XapaKTepUCTUKU TOKOBOroO
CUrHana, HWXHee 1 BepxHee 3Ha4YeHUs rpaHunL, nsmepsiemoro pacxoga. Kpome
3TOro, C KnaBmaTypbl pacxogomepa AOCTYMNHO BKIMOYEHNE TECTOBOrO pexuma
WHTepenca npm BBOAE TECTOBOro 3Ha4YeHUs pacxoaa.
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[Mocne BKkMOYeHMs pacxogomepa Ha gucnnee nHauumpyeTcs nHgopma-
unsa o npubope n Bepcum NporpaMmHoro obecneyenuns. o 3aBepLueHunto ca-
MOKOHTPONA Ha aucnnee otobpaxaetcsa meHio U3mepeHus. Yepes 2 MUHYTHI
nocne npekpaweHnsa paboTbl C KnaBnmaTypon Ha Aucnnee nosiBnNAeTca AByx-
CTPOYHOE OKHO YKPYNHEHHOW MHANKALUMN.

BBegeHHbIN B aKkCcnnyaTtauuio pacxogomep paboTtaeT HENpPeEpPbIBHO B aB-
TOMaTUYECKOM pEXMME.
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9. BOSMOXHbIE HEUCTIPABHOCTH

HencnpaBHOCTM 1 HewTaTHbIE CUTYaUnn, AMarHoCcTMpyeMble pacxogome-
poM, 0TOBpaxkatoTcs BO BTOPOW CTPOKE ABYXCTPOYHOIO OKHA YKPYMNHEHHOW UH-
Avkauumn B Buge coobueHms (puc.13).

Tekywee 3Ha4YeHVe KU3MepSeMOro
napameTpa

10.438 n/muH

HC #:2,5 I

Coo06LeHne 0 HewTaTHbIX CUTyaumsax

Puc.13. Bug okHa nHgukauum c coooweHunem o HC.

NHankaumnsa coobLueHnst o6 omnmodke noaBnsaeTcsa B MOMEHT ee AuarHocTu-
pOBaHMSA BHE 3aBUCUMOCTM OT Ha3HaYeHUs MHOMKaALUN BTOPOW CTPOKWN OABYX-
CTPOYHOrO OKHa YKPYMHEHHOW MHONKALNN.

Ans onpepenenusa Buaa HeucnpasHocTn unv HC HeobxoamMMo Haxatb
KHOMKY . B oTKpbIBLWIEMCA OKHE (prc.14) ByaeT nHAMUMpPOBaTLCA KOL HEUC-
npaBHocTy unn HC n ee obo3HaveHne. Ecnv Bo3HMKaeT OQHOBPEMEHHO He-

CKONbKO HeucnpaBHocTten unn HC, To B OkHe mHAnKaumm o6o3HaYeHUNn OHU
oTobpaxatoTca B BuAe cnucka. [1ns npocmoTpa cnmcka Heobxoanmo ncnosb-

30BaTb KHOIMKKU ) @

I OLUUBKA !!!
PacwundpoBka ownboK:
HC #2: 3awkan curHana
HC #5: YcTonu. 3awwkan

Puc.14. Bung okHa nHgmkauum o6o3HavyeHun HC.

lMepeyeHb HEMCNpPaBHOCTEN N HELUTATHbIX CUTyauui, ANarHOCTUPYyEMbIX
pacxogoMepoM, NpuBeAEH B Tabn.6.

B cnyyae Bo3HMKHOBEHUS HencnpaBHocTu unn HC cneayeT npoBepuTb:

- Hann4mne n CooTBETCTBME HOPMAM HaMNpsaXeHUAa nnTtaHna Ha BXode pacxoao-
Mepa 1 NCTOYHUKAa BTOPUYHOIO NMNTaHUA;

- HaAEXHOCTb NOACOeANHEHMS Lienel NUTaHus;

- Hanu4yme XuaKoCcTU 1 ee OBWXKEHMS B TpyOonpoBsoae;

- OTCYTCTBME CKOMMEHUs ra3a B MeCcTe YCTaHOBKM pacxoooMepa;

- 3HayeHVe TemrnepaTypbl OKPYXKaloLen cpedbl B MECTE YCTaHOBKWU Pacxopdo-
mepa;

- KOPPEKTHOCTb 3Ha4YeHui Kp, oTceuek no pacxody v Apyrux yCTaHOBOYHbIX Na-
pPaMeTpoB; NPU HEOOXOAUMOCTU U3MEHUTL UX 3HAYEHUS.

[Mpy NnonoxuTenbHbIX pesyrbTaTax NepedYncrieHHbIX Bbille NPOBEPOK Cre-
ayeT obpaTuUTbCA B CEPBUCHBINM LIEHTP (pervoHarnbHOe npencrtaBuTesibCTBO)
WNW K N3roTOBUTENIO U3Oenus Ans onpeaeneHnsi BO3MOXHOCTU ero AarnbHen-
LIen aKcnnyaTaumn.
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Ta6bnuua 7. NepeyeHb HencnpaBHOCTEU, ANArHOCTUPYEMbIX PacXoAOMEpPOM

Koa
O6o3HaveHne
owmnbku, CopaepxaHue cobbiTns
owmnbku, HC

HC

#1 Tok. Bbixoa C6oit B paboTe TOKOBOro BbiXxoaa
YpoBeHb BXOAHOIO CUrHamna Bbille AOMYCTUMOro B HECKOMbKMX LiMKNax ns-

#2 3awkan curHana P > BXOA Aony! H
MEepEeHUN

#3 Hekopp. KP1 HekoppekTHoe 3Ha4veHune Kp no Bbixoay 1

#4 Hekopp. KP2 HekoppekTHoe 3HayeHune Kp no Bbixoay 2

45 YeToMY. 3aWwKan YpoBeHb BXOAHOIO CUrHarna Bhbllle AOMYCTUMOro B TeYEHUE ANUTENbHOro
BPEMEHMU

#H6 Q > QHaub Tekyllee 3Ha4yeHne pacxoa 6onblie MakcMManbHOro

#7 Owunbka npomepa HeT npomMepa onopHOro conpoTMBIeHNs!, annapaTHasi HeMCnpaBHOCTb

#8 Ownbka nHuy Pabouunii pexxum 6e3 nHnymnanusaumm

#9 MycTtas Tpy6a 3HayeHue conpoTUBEHUS BbIlLE 3a4aHHOro (nycras Tpyba)

#10 R BHe gnana3s 3HayeHne ConpoTUBIEHUS BHE 3aaHHOro AnanasoHa

#11 Q BHe gnanas 3HayeHWe pacxoja BHe 3a4aHHoro paboyero avanasoHa
Tek HayeHn X MEHbLLIE 3HAaYEHNS HUXKHEN rpaHnLbI H-

#12 Q < OMuH eKylee 3Ha4YeHne pacxoga me e 3Hauye el rpaHuubl 3aga
Horo paboyero gnanasoHa

#13 Q > Qmake TekyLee 3HavyeHne pacxoaa 6onblie 3Ha4YeHNs1 BEPXHEW rpaHunLbl 3a4aH-
Horo paboyero grManasoHa

#14 3awkan ycun. YpoBeHb BbIXOAHOIO CUrHana ycunurtens Bbille J0MyCTUMOro
Temnepatypa BHYTpU G10Ka 3MEKTPOHUKUN BbILLE KPUTUYECKOTO 3HAUYEHUS

#15 tBH > tKp.y. (85°C)p ypa BHYTP P P
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10. TEXHUWYECKOE OBCIJ1Y>KUBAHUE

BBefeHHbIM B aKcnnyaTaumio pacxogoMep pekoMeHayeTcs noasepraTb
nepnoanyecKkomMy OCMOTPY He pexe 04HOro pasa B ABe HeJenn C Lenbi KOH-
Tpons:

- paboTOCNOCOBHOCTN pacxoaomepa;

- cobnogeHnst yCrnoBui aKcnnyaTaumm;

- HANUUnsa HaNPsXKeHUst NUTaHMs B 3adaHHbIX Npeaenax;

- OTCYTCTBUSA BHELUHNX NOBPEXOEHUN pacxoaomepa;

- HAOEXHOCTU SNEKTPUYECKUX N MEXAHUYECKUX COEQMHEHWUN.

OcmoTp pacxogomepa MOXET NPOBOAUTBLCA U Yalle, ecnmn Toro TpebytoT
yCnoBus aKcnnyaTauumm.

He pexe ogHoro pasa B rog Heo6xoammo NpoBoAUTbL NPOUNAKTUYECKUIA
OCMOTpP BHYTpPeHHero kaHana MNP Ha Hannume 3arpss3HeHnin n/unu oTnoxe-
HWI. [lonycKaeTcsa HanuMyme Nerkoro pbhbkeBaToro HaneTa, KOTopbI Npu npo-
BeeHUN NPoOUNaKTUKMA OOSHKEH CHAMATBLCA C NOMOLLLI YNCTOW MSTKOW Be-
TOLUWN, CMOYEHHOW B BOAE.

Mpy HanMuuu 3arpaA3HEHUI U OTIIOXKEHUIW OPYroro Buaa WNn uX cylue-
CTBEHHOW TOSWMUHbLI HEOBXOAMMO MPOM3BECTN OYUCTKY BHYTPEHHEN MOBEpPX-
HocTu TINP ¢ nomoLlbo BOoAbl, YACTOW BETOWWM N HeabpasmBHbLIX MOKLLNX
CpeacTB cpaasy Xe Mnocre n3BnevYeHnsa pacxogomepa na tTpybonposoga.

3anpewaemcsi npu o4yucmke omJiioxeHul npombieamb [P noo
cmpyel xudkocmu, nubo nozpyxams [P e xudkocmb, Oaxe 4a-
cmu4Ho!

Hanuune cyliecTBeHHbIX 3arpsa3HeHuin Ha nosepxHocTtu MNINP, koHTakTu-
PYHOLLEN C KUAOKOCTbI, CBMAETENLCTBYET O HEYAOBNETBOPUTESNIBHOM COCTOS-
HUK Tpybonposoaa.

Mpu BbIsIBNEHMM NOBPEXOEHU U3aennd, kKabenen NnnTaHns, cBs3n Heob-
X0OMMO 06paTUTLCH B CEPBUCHBIN LIEHTP UIM perMoHanbHoOe NpeacTaBmTENb-
CTBO 4151 onpeaeneHns BO3MOXHOCTU ero garnbHenLen akennyaTauuu.

PaboTocnocobHocTe npubopa onpedensieTca No Hanuumi n coaepxa-
HUIO MHAMKALUUKN Ha aucnnee pacxogomepa unu Ha monutope [MK.

Pacxogomep no BMAay MCNOMHEHNS 1 C y4€TOM YCMOBUI 3KCNIyaTaumm oT-
HOCMUTCS K U34ENUAM, PEMOHT KOTOPbIX MPOM3BOANTCS Ha cneumanbHbiX npea-
npuaTuaX, NMbo Ha NpeaAnpUATUN-U3rOTOBUTENE.

OTnpaBka pacxogomepa Ansi NpoBeaeHMsi NOBEPKN NN PEMOHTA LOKHA
NPOM3BOAMTLCA C nacrnopToM npubopa. B conpoBoguTenbHbIX OOKYMEHTax
HeobXoauMMO yKasbiBaTb MOYTOBbLIE PEKBU3UTLI, TeNedoH n dakc oTnpasu-
Tens, a Takke cnocob n agpec obpaTHOM JOCTaBKM.

Mpwn oTnpaBke npubopa B NOBEPKY UM B pEMOHT HeobxoaMmo nocne ge-
MOHTaXa O4YUCTUTb BHYTPeHHUI KaHan [P oT oTnoXxeHun, ocagkoB, HAKUMNW,
a Takke OT OCTaTKOB paboyen XnagKkocTu.
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11. BUA U MACCOIOBAPUTHBIE XAPAKTEPUCTUKUA PACXOOOMEPA
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D*
D1*

L*

* - CNpaBOYHbI pasmep
1 — 6510K 271eKMPOHUKU,; 2 — UHOUKamop; 3 — KHOMKU ornmu4ecKkol Krnasuamypsbl; 4 —
MeCcmo MapKUpoBKU Mamepuarna 371ekmpodos; 5 — 3awumHbie Konbua; 6 — nepeuy-

HbIU Npeobpasogamernb pacxoda; 7 — Knemma 3a3emrieHusi; 8 — 2epmoegodsl, 9
— anekmpoObl; 10 — anekmpuyeckue rnepembidku Orns coeOuHeHus kopryca b3 ¢
mpy60rpogooom.
Macca,
L*, Mm L*, Mm

H*, mm | He Oonee,
Kr

10 62 34 9,5 85 93 276 9,9
15 62 39 14 85 93 281 9,9

Puc.15. Bupg pacxogomepa DN10, DN15 (MNP noa npucoeanHeHne Tuna «CaHOBUY Y,
C 3aLlMTHBbIMU KONbLIAMN).

* * *
DN D*, Mm | D1*, mm | d*, MM (6e3 konew) | (c konbLamu)
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* - CNpaBOYHbI pasmep

1 — 6510k 3neKMpPoHUKU; 2 — UHOUKamop; 3 — KHOMKU ONMuY4ecKoUl Krnasuamypsbl, 4
— Mecmo MapKuposKU Mamepuarsa 3/1eKkmpodos; 5 — 3awumHsie Konbua; 6 — nepeuy-
HbIU npeobpa3osamersib pacxoda; 7 — 8UHM KPEreHUs1 3a3eMrsiouea0o npoeooHUKa;
8 — 2epmo8800kI; 9 — anekmpolkl; 10 — anekmpuyeckue nepemMbidku 05151 COeOUHEHUS
kopnyca B3 ¢ mpy6onposodom; 11 — anemeHm KpernneHusi 3aWumHo20 Kosibua, obec-
neyusarowull anekmpu4yeckuli KOoHmakm Kopriyca pacxodomepa ¢ pabodel XUuOKo-
CMbH0.

L*, Mm L1*, Mm Macca,
DN | D*, mm |D1*, Mmm| d*, Mm N di*, mm ’ ’ H*, mm | He Gonee,
(6e3 konew) |(C konbLUamm) r
20 100 50 19 4 14 147 160 305 14,2
25 140 57 25 4 14 193 205 316 15,6
32 130 65 29 4 18 193 205 326 18,3
40 140 75 41 4 18 194 206 340 20,4
50 155 87 44 8 18 194 206 345 23,3
65 175 109 60 8 18 194 206 365 25,9
80 190 120 73 8 18 194 206 378 29,9
100 225 149 90 8 22 245 257 408 41,6
150 290 202 141 8 26 264 276 468 66,4
200 360 300 194 12 26 336 354 534 103
250 425 360 244 12 30 436 454 592 141
300 485 405 301 16 30 484 502 652 194
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Puc.16. Bupg pacxogomepa DN25-DN300 (MNP ¢gpnaHuoBaHHbIN, C 3alUTHLIMU KOSb-
uamn).

Note@d1*

D1*

* - CNpaBOYHbIN pas3mep

1 — 650K aneKmpPoHUKU; 2 — uHOuUkamop,; 3 — KHOMKU ornmu4eckol Krasuamypabl;
4 — 3awumHbie Konbuya; 5 — nepsuyHbIl npeobpazosamersb pacxoda; 6 — 2epmMo880o0hbl;
7 — BUHM KPErIeHUs 3a3eMIISIIoUE20 rPo8OCHUKa; 8 — 311ekmpodbl; 9 — arieKmpudyeckue
rnepembidku Ornsi coeQuHeHusi kopriyca b3 ¢ mpyboriposodom; 10 — pbim-6051m.

L*, Mm L1*, Mm Macca,

DN | D*, mm |D1*, Mm | d*, Mmm N dl*, mm ’ ’ H*, Mm | He 6o-

(6e3 konevy) |(c konbLamm) nee. kr

350 550 470 349 16 33 550 568 732 270,5

400 610 525 394 16 33 596 614 786 357,2

450 660 580 454 20 33 590 608 839 399,3
500 730 640 505 20 39 590 608 895 479

Puc.17. Bupg pacxogomepa DN350-DN500 (MNP dpnaHuoBaHHbIN, C 3aWUTHLIMU KOSb-
uamm).
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B3JIET TOP. Kpamixoe pykocodecimeo Mesib306amesis
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* - CNpaBOYHbLIN pasmep

1 — 6510K aneKmMpoHuUKu; 2 — uHOUKamop; 3 — KHOMKU onmu4eckol Krasua-
mypsbl; 4 — nepe8uYHbIlU rpeobpasosamerib pacxoda; 5 — wmyuep pe3bbosou;
6 — ealka wnuyesas (HakuOHas)**; 7 — wmyuep omeemHbIl KOHUYeCKUU™™;
8 — 8uUHM KpernneHus 3asleMmrisruez0 nNpo8ooOHUKa;, 9 — e2epmMo8solsbl;
10 — an1ekmpoodsbl.
** - N3 KOMMNNEKTa MOHTa)XHbIX YacTeun

DN D*, mm D1*, mm d*, Mmm L*, MM L1*, mm H*, Mmm Macca,
He 6onee, Kr
15 65 21 16 146 172 277 10,6
20 75 25 20 169 196 288 11,5
25 85 31 26 170 207 299 12,1
32 95 37 32 186 224 310 13,0
40 102 43 39 188 228 317 13,8
50 108 55 47 222 267 323 15,3
65 132 72 66 251 309 348 18,8
80 140 87 81 263 323 356 20,5

Puc.18. Bupg pacxogomepa nuiwieBoro UcnosiHeHus (pe3nbboBoe npucoeanHeHne
Mnnp).
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