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HacToswmn gOKYMEHT pacnpOCTPaHSETCS Ha pacxogoMep-CYETUMK dreK-
TpomarHuTHbIn B3J1ET ncnonHernne Tap XXX MNP (ganee pacxogomep) n npea-
Ha3Ha4YeH ANa 03HAKOMJSIEHUS C YCTPOMCTBOM M MOPSAKOM 3KCnnyaTtaumm pac-
Xxogomepa.

B cBA3n ¢ noctosiHHOM paboTor No yCoBEpPLUEHCTBOBAHUIO M34enns B pac-
XOAOMepe BO3MOXHbI OTNIMYNSA OT HACTOSILLLEro PyKOBOACTBA, HE BNUSIIOLLME Ha
METPOSIOrMYECKNE XapaKTEPUCTUKN N (PYHKUMOHAsNbHbIE BO3MOXHOCTU U3ae-
nms.

MEPEYEHb MPUHATbLIX COKPALLEHN

DN - AnameTp YCNoBHOro npoxoaa;

BK - Briok KoMmyTaUuu;

B3 - BNOK ANEeKTPOHUKN;

Bl - BTOpUYHbI NpeobpasoBaTterns;

YKKU - XXMOKOKPUCTaNNMYeCKNn MHAnKaTop;

MBIl - UICTOYHUK BTOPUYHOTO NUTAHUS;

nne - NepBMYHbIN NpeobpasoBaTenb pacxoaa;

MMP3Y - nepBMYHbLIN Npeobpa3oBaTenb pacxoaa ANeKTPOMarHUTHbIN;
nya - NpaBua yCcTponCTBa 3MeKTPOYyCTaHOBOK.

* % %

» Pacxodomep-cyemyuk anekmpomacHumHbili «B3JIET TOP» 3apeaucmpupo-
eaH 8 ['ocydapcmeeHHOM peecmpe cpedcme usmepeHut P® nod Ne 95007.

* Pacxodomep-cyemuyuK ariekmpomazHuUmHbit « B3JIET TOP» coomeemcmeayem
mpebosaHusim TexHuU4eckoeo peanameHma TaMOXeHHO20 Cor3a «AreKmpo-
MazgHUmHas CoeMecmuMOoCmb MEXHUYECKUX cpedcme.

» Pacxodomep-cyemuyuk anekmpomazHuUmHbit « B3J/IET TOP» coomeemcmesyem
mpebosaHusim TexHu4eckozo peanameHma TamoxeHHo20 corosa «O be3onac-
HOCMU HU3KOB0JIbIMHO20 060pydo8aHUS».

* Pacxodomep-cyemuyuk anekmpomazHumHbit « B3JIET TOP» coomeemcmeayem
mpebosaHusim TexHu4deckozo peanameHma TamoxeHHo20 corosa «O be3onac-
Hocmu obopydosaHusi, pabomarouw,e2o rnod u3bbIMoOYHbIM asrieHUEM .

» Pacxodomep-cyemuyuk anekmpomazHumHbit « B3JTIET TOP» coomeemcmeayem
mpebogaHusIM caHUMapHO-3ruUOeMuOos1I02U4eCKUX rnpasusl U HopMamuegos.

YpocTtosepstowme AOKYMEHTbl pa3MeLleHbl Ha cante www.vzljot.ru.
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FTAPAHTUN N3TOTOBUTEIA

I. N3roToBuTenb rapaHTupyeTt cooTBeTcTBUE pacxogomepos B3JIET T3P Bcex ucnonHe-
HUN TEXHUYECKMM YCNOBUAM B Npefenax rapaHTUMHOIO Cpoka, ykadaHHOro B nacrnopre
Ha nsgenue, npyu cobnoaeHnn cnegyLwmx yCernoBuim:

1. XpaHeHue, TpaHCNOPTUPOBaHNE, MOHTAX M 3KCNyaTauus U3gennst ocyLLecTB-
NAKTCS B COOTBETCTBMM C TPeBGOBaHNSIMU 3KCMyaTaLMOHHOM AOKYMEHTaLUN.

2. MoHTax 1 nyckoHanagoyHble paboThbl NPOBEeAEHbI creunanmM3npoBaHHoON opra-
HU3auUnen, COTPYAHMKN KOTOPOW NpoLLnM obyyeHne Ha NpeanpusTUn-n3roToBu-
Tene, U UMeT cepTUdUKaT Ha BbINOMHEHME AaHHOro Buaa paborT.

Il. B cnyyae Bbixoda 06opyaoBaHUs U3 CTPOs, FapaHTUNHBLIN PEMOHT NPOU3BOAUTCS B ro-
NOBHOM WM PErMoHarbHbIX CEPBUCHbIX LIeHTpax, aBTOPM3NPOBaHHbIX No paboTe ¢ 060-
pydoBaHMeM TOProBoin Mapku BaneT, npu cobniogeHnr ycroBuii akcnnyaTaumm n Tpe-
6oBaHWI, yKasaHHbIX B 3KCMNyaTaLuMOHHOW AOKYMEHTaLNN.

[ll. N3roToBUTEND HE HECET rapaHTUNHbLIX 0653aTEeNbCTB B CrEAYOLWNX CryYvasX:
a) OTCYTCTBYET NacnopT Ha usgenue;
6) nsgenne MeeT MexXaHU4YeCKNEe NOBPEXAEHNS;

B) U3aenve XpaHunocb, TPaHCNopTUPOBaNoCh, MOHTMPOBANOCh MW 3KCMyaTu-
poBarniocb C HapylleHvem TpeboBaHUI aKcnnyaTauMOHHOW AOKYMEHTaUMM Ha
nsgenue;

r) 6110 gonyweHo 3amep3aHne (nepexond B TBepaoe (pa3oBoe COCTOAHUE) KOH-
TPONMPYEMOM XUAKOCTU B MPOTOYHOM YacTu nsgenus;

[1) OTCYTCTBYET UK NoBpeXxaeHa nnomba ¢ NoBepUTENbHBIM KNENMOM;
€) u3genue unm ero coctaBHas YacTb nogsepranock pasbopke unm gopaboTke;

) rapaHTUsl He pacrnpoCTPaHSAETCS Ha pacxodHble MaTepuanbl U AeTanu, UMeto-
LL{Me OrpaHUYEHHbIN CPOK CIYKOb.

MHpopmaumna no cepBucHoMy OBCRyXUBaHUIO NpeacTaBfieHa Ha caunTe
http: www.vzljot.ru B pasgene CepBuc.
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UCNOJIHEHUA PACXOOOMEPA

Pacxognomep BbinyckaeTcs B criegytowmx UCMONMHEHUAX:
Tap XXX P — TMnoBoe nuueBoe UCNOSTHEHNE;
Tap XXX TP TC — TepmocTabunbHOe NuLLEeBOE UCMOSTHEHME.

Tak xe MUCMoMHeHUs pacxogomepa OTMYalTCa TUMNOM MPUCOEeOMNHEHUS
nepBMYHOro NpeobpasoBatens k TpybonpoBoay:

- pe3bboBOE NPUCOEAMHEHME THUNA «MOSTOYHas MydTa;
- BbICTPOCBHEMHOE MPUCOEAMHEHME TUNA «KNaMM».

Pacxopomep MoXeT BbiNycKkaTbCs Kak B €4MHOM, TaK U B pa3HECEHHOM KOH-
CTPYKTUBE (N0 3akasy).
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep npegHasHavyeH Onsi M3MEPEeHUs B HarnopHbIX TpybonpoBoaax
cpenHero o6 bEMHOro pacxoga n obbvéma:

- XXNOKMX NULLEBLIX NPOAYKTOB (COKa, BMHA, NMBa, MOJIOKa, CMETaHbl, ManoHe3a
nT.M);

- cnabo aneKTpPonpOBOAHbIX XUAKOCTEN (CNUpTa, NaTOKM, XMMUKO-OPraHUYeCcKnX
XNOKOCTEN U T.M.);

- ropsiyen n XonoaHown BoAbl.
Pacxogomepbl MOryT ycTaHaBNMBaTbLCS Kak B MeTannMyeckue, Tak u B nna-
CTMKOBbIE (MeTannonnacTnkoBble) TpybonpoBoabl.
1.1.2. Pacxogomep obecneynBaer:

- U3mMepeHue cpeaHero oGbEMHOro pacxoga npu npsiMom 1 o6paTHOM Hanpas-
NeHNn NoTOoKa;

- onpegeneHe o6beMa HapacTalLMM MTOrOM OTAENbHO ANst NPsIMOro k1 obpar-
HOro HarnpaBfeHuWst MoTOoKa, a Takke WX anrebpanyeckor CyMMbl C Yy4ETOM
HanpaeneHus NOToKa;

A03MpoBaHMe npeaBapuTenbHO 3aaHHOro 3Ha4YeHUst oObeMa XUOKOCTU UM
[103MPOBaHNe B peXxnMMe «CTapT-CToMN» W onpeaeneHve npy 3Tom BeNYmHbI OT-
MEePEHHOW 003bl U BPEMEHM [O03UPOBAHUS;

- UHOWKaUMKO pe3yrbTaToB I/I3MepeHVII7I;

- BbIBO pe3ynbTaToB V|3mepeHvu7| B BUAe€ TOKOBOIo, 4HaCTOTHO-MMNYJIbCHbIX U J10-
M’MMYecKmnx CUrHasosB,;

- aBTOMaTU4eCKUI KOHTPOJ1b N UHOUKaUUIO HAaNnn4na HeWTaTHbIX CMTyaLlMVI n oT-
Ka30B,;

- BbIBO4 U3MEPUTESNBbHOWN, ANArHOCTUYECKOW, YCTaHOBOYHOM U ApYron nHpopma-
LMKM Yyepes nocriegoBaTenbHbIn MHTepdenc RS-485, a Takke yepes MHTepgenc
Ethernet, Profibus n/unn HART;

- 3alUNTy YCTAHOBOYHbLIX AaHHbLIX OT HECAHKUMOHMPOBAHHOIO AOCTYMNa.

Pacxogomep obecrneumBaeT Takke pacyeT 3Ha4YeHMn MaccoBOro pacxoaa
1 Macchbl Npy BBeAEHUN B NPUBOP 3HAYEHUS NNOTHOCTU KOHTPONMPYEMOW Xuna-
kocTu. MorpeLHoCcTb onpeaeneHns MaccoBOro pacxoaa U Macchbl He HOpMUPO-
BaHa.

Pacxopomep Takke MOXET KOHTPONMpOBaTb 3anofiHeHMe Tpybonposoaa
XNOKOCTbIO.
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1.2. TexHU4YeCcKkne xapakTepucTUKu

1.2.1. TexHMYyeckme xapakTepUCTUKMN pacxogomMepa npueeaeHsl B Tabnvue 1:

Tabnuua 1
HaumeHoBaHue napameTpa 3Ha4yeHune napameTpa
1. OnameTp ycnosHoro npoxoaa (tunopasmep), DN| 10 [ 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100
2. HaviGonbLunit n3MepRembIn CpenHM OOBEMHBIN | » oo | 6 57 |11 37 (17,69 28,98( 45,28 | 70,75 | 119,6 | 181,1| 283,0
pacxog XnAKocT Quans, M3/
3. UyBCTBUTENBHOCTb pacxogomMepa Mo CKOPOCTU 0.01
noToka, m/c '
4. laBneHue B TpybonpoBoae, He 6onee, MlNa 1,6
5. YoenbHast npoBOANMOCTb paboyen XKngkocTu, 510°

He meHee, Cm/Mm

6. Temnepatypa paboueint xuakocTtu, °C

oT muHyc 10 go 150

7. Hanpsixenune nutaHus, B

=24 (cm.n.1.2.2)

8. MoTpebnaemas MoLWHOCTL, BT

He bonee 151

9. CpeaHsisa HapaboTka Ha oTkas, 4

100 000

10. CpegHui cpok cnyx0bl, neT

12

NMPNMEYAHWNE.

1 - Tpe6GoBaHNA K MOLLIHOCTU UCTOYHUKA SNEKTPONMTaHUA npuBeaeHsl B n.1.2.2.

1.2.2. OnekTponutaHMe pacxogomepa OOSMKHO OCyLeCTBNATbCA CTabunmsanpoBaH-
HbIM HanpsbKeHMeM MOCTOSIHHOIO TOKa 3HAa4YeHMEM M3 AnanasoHa (22-26) B ¢

YPOBHEM nynbcaumi He 6onee +1,0 %.

BHUMAHWE! UcmoyHuK 3nekmponumaHusi OOJDKeH uMemb MOUy-
Hocmb He MeHee 24 Bm Ons1t o6ecne4yeHusi Myckoeo20 MOKa rnpu eKiro4e-

Huu pacxodomepa.

1.2.3. Pacxogomep cooTtBeTcTBYeT TpeboBaHuam FOCT P 52931 no yCTOMYMBOCTMU:

- K KnumMaTuyecknm Bosgenctanam — rpynne C2 (guanasoH TeMmnepaTypbl OKpy»xa-
toLlero Bosgyxa ot MuHyc 40 go 70 °C, oTHocuTenbHas BnaxHoctb 4o 100 %
npu 30 °C n 6onee HU3KMX TemnepaTypax, ¢ KoHAeHcaunen Bnaru). lNpeaensHas
MOHWXEHHas Temnepartypa, Npu KOTOPOKr coxpaHsieTcs paboTocnocobHOCTb NH-

avkaTopa — MuHyc 15 °C.

- K MexaHn4ecknm sosgenctasnam — rpynne N2;

- K aTMochepHOMY gaBrneHuto — rpynne P2.

CreneHb 3awwmTbl pacxogomepa cootBeTcTByeT kogy IP67 no FTOCT 14254.
1.2.4. Buag v maccorabapuTHble XapakTepUCTMKN pacxogomepa npueeaeHsl B Mpuno-

XeHun A.
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1.3. MeTponorn4yeckmne xapaktepucTuku

1.3.1. MNMpeaenbl 4onyckaeMon OCHOBHOM OTHOCUTENBbHOW NOrPELLUHOCTM NPU U3Mepe-
HUW, MHOUKALWK, perncTpaummn, XpaHeHn 1 nepegade pesynbTaTtoB U3MepPEHUN
cpegHero o6bEMHOro pacxoga, obbemMa pasfnUYHbIX XUOKOCTEN Npu Nobom
HanpasneHun notoka B gnanasoHe pacxogoB OT 0,03-Quave 40 Quaus COCTaB-
nsawT 0,35 %.

1.3.2. MNpegenbl gonyckaemon OCHOBHOW MPUBEOEHHOW MOrpeLHoCcTn Npu naMmepe-
HUW, MHOUKALUWKW, pErMCTpaunn, XpaHeHUn 1 nepegade pesynbTaToB MU3MEPEHUN
cpegHero o6bEMHOro pacxoga, obbemMa pasfnUYHbIX XUOKOCTEN Npu No6om
HanpasneHun notoka B AnanasoHe pacxogoB OT 0,001-Quane A0 0,03-Quans CO-
cranaoT £0,35 %.

1.3.3. MNpeaenbl Aonyckaemon AoNonHUTENbHOWY oTHOCUTENBLHOM NOrPELLHOCTH pac-
Xxogomepa CoCTaBnsoT:

- 10,2 % — npn M3MeHeHUn TeMnepaTypbl KOHTPONIMPYEMOW XNOKOCTU B npege-
nax paboyero gnanasoHa;

- 10,05 % Ha kaxable 10°C — npu U3aMeHeHUn TemnepaTypbl OKpYXatoLLero Bo3s-
ayxa B npegenax paboyero gnanasoHa.

1.3.4. MNpegensl JonyckaemMon A0NOSTHUTENBHON NPUBEAEHHON K AMana3oHy namepe-
HUM NOrpeLLUHOCTN NPU N3MEPEHNN OOBEMHOrO pacxoga U obbema XULOKOCTH
npu npeobpaszoBaHUM N3MEPEHHOIO 3HAYEHUSI B CUTHAM MOCTOAHHOIO 3NEKTPU-
yeckoro Toka +0,1 %.

1) — TonbKo Ana HeTepMocTabunbHbIX UcnonHeHun (koa TC B NO3ULNOHHOM
obo3HavyeHnn pacxogomepa OTCyTCTBYET).
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1.4. CocTaB

KomMmnnekT noctaeku pacxogomepa npmeeaeH B Tabnuue 2:

Tabnuua 2
HavnmeHoBaHue Kon. Mpum.
Pacxogomep 1 MpumevaHue 1
MacnopT 1

KomnnekT akcnnyaTtaumMoHHOW AOKYMEHTaLuMM B COCTaBe:
- PyKOBOZACTBO MO 3KcnnyaTtauum . |, I MpumeyaHue 2
- UHCTPYKLMA MO MOHTaxy

NMPUMEYAHUA.

1. Tunopasmep pacxogomepa v ero ucnosiHeHue (cm. pasgen Ob6o3HavyeHue uc-
NOSIHEHMI) — B COOTBETCTBUMN C KApPTOM 3aKasa.

2. OKcnnyaTaumMoHHaa JOKYMEHTaUMs U KapTbl 3aka3a Ha JaHHoe usgenve u apy-
ryto npoaykumio, Bolnyckaemyto Ipynnon komnanui «B3JIET», pasmelleHbl Ha
canTe no agpecy www.vzljot.ru.

Tam e pasmelleHa nporpammMa «YHuBepcarbHbI NPOCMOTPLUMKY, BKITHO-
YatoLlas B cBon coctaB npunoxeHne «MoHuTtop B3JIET T3P» ana paboThl ¢
npubopom no nHTepdencam RS-485 u Ethernet.
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1.5. YcTpoucTtBo u pabora

1.5.1. MpuHUMn padoTbl
MpuHUKMN paboTbl ANEKTPOMAarHUTHOrO pacxoLoMepa OCHOBaH Ha nsmepe-
HUM anekTpoasmxyLlen cunsl (3AC) nHaykumm, BosHukaroLwen B obbeme anek-
TPONPOBOASALLEN XMUAOKOCTU, ABWMXKYLLENCA B MarHMTHOM none, co3gaBaemMoM
9NEeKTPOMarHUTHOM cuctemomn (puc.1) B cedeHnn kaHana nepBmMYHOro npeobpa-
30BaTens pacxoja.
CueHan

conpomusrieHusi
P

MNumaHue
obMomok

L
3/1€KMpo-
MazHuma
a4cC
UHOYKyUU

L

an.

lMomok
udkocmu V

-l
-

an. — anekmpoo.

Puc.1. Cxema anektpomMmarHutHoun cuctembl MIMP.

3[C vHaykumm E nponopumoHanbHa cpegHen CKopoCTM MNOTOKa XKNUOKOCTU
V, paccTosiHMio mexay anektpogamu d (BHYTPEHHEMY AMameTpy NepBUYHOrO
npeobpasoBaTtens) 1 MarHUTHON MHAYKUUKN B:

E=k-B-d-v,
roe k — koadnumeHT NponopLUnoHanbHOCTH.

[na gaHHOro TunopasmMepa anekTpomMarHMTHoro pacxogomepa B n d — Be-
NNYMHBI NOCTOsIHHBbIE. 3HaveHne JC He 3aBUCUT OT TeMnepaTypbl, BA3KOCTH,
a Takke NpoBOAMMOCTN XXULKOCTU NP YCITOBUN, YTO NPOBOAUMOCTb HE MEHbLLE
YKa3aHHOW B TEXHWYECKUX XapakTepucTukax pacxogomepa. C ydyetom coop-
mynbl ansa 30C uHaykuum obbemMHbI pacxon Q onpenenseTcs crnegylowmm
obpasowm:

2
Q — n-d V= TE—d -E
4 4.k-B

O6bem xuagkoctn V, npoweawen yepes MNP 3a nHtepsan spemenu T,

paccyuTbiBaeTCs no popmyne:

V= ].Q(t)dt ,

3HayeHna maccoBoro pacxoga Qm 1 Maccbl M paccunTbiBalOTCA B COOT-
BETCTBUU C 3aJaHHbIM 3Ha4YE€HMEM NITOTHOCTU KOHTPOSTIMPYEMOW XUAKOCTU p.
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1.5.2. YcTponcrTeo pacxogomepa

1.5.2.1. Pacxogomep cOCTOUT 13 NepBMYHOIo NpeobpasoBaTens pacxona U BTOPUYHOO
n3mepuTenbHoOro npeobpasoBaTens — 6Groka 3NEeKTPOHNKM C MOAYNEM KOMMY-
Taumun. CTpyKTypHas cxema pacxogomepa nokasaHa Ha puc.2.

PACXOOOMEP
Muaukatop B
KnaeBuartypa
onTuU4eckas
YHusepc. 8bixodbl
Mogynb KOMMyTaumm -
=24B >
— P |1 T e [ Ethernet
Bxod ynpasneHus |_Moaynt Ethernet j«¢--f-———==——- S
m————=———== Profibus
RS-485 Modgus)|_ | |1 Moyne Profibus |-\ =7 2 2% o o
™ Moy RART || HART epderiogy
nne
a) 8 eOUHOM KOHCMpPyKmuege
PACXOOOMEP
Uuaukarop B
Knaeuartypa
onTHUYyeckan
= YHusepc 8bixodb!
248 Moagyne KOMMyTauumn i >
e
-
Bxod ynpaenenus | |[|—m——=———————
> : Mogynt Ethernet :4- - Feret . =
RS-485 (ModBus) e T Profibus
- | || . R s g o s s e
'..M.o s F_’rgfﬁ) lls.:<- ToKko8bili 8bIx00 C
nnPa | Vo HART ||+ HART urimepgeliopy
nne
I Bnok kommyTauuu
Bnok koMmmyTauuu 1

6) 8 pa3desibHOM KOHCMpyKmuee

Puc.2. CTpykTypHas cxema pacxogomepa.
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1.5.2.2. TIMNP npegcTtaBnset cobor Nonbii MarHNTONPOHMLUAEMbIA LIMNMHAP, CHAPYXW
KOTOpPOro pasmelleHbl 0OMOTKM aneKkTpomarHuta. BHYTPEeHHAS NOBEpPXHOCTb
UMNUHAPA UMEET 3MEKTPOU3OSISLMOHHOE NOKPbITUE.

[1ns cbema n3MepuTernbHOro CMrHana B CTeHKax LUMIMHApPa B rOpU3oHTarnb-
HOW NIIOCKOCTU AMaMeTpasibHO pacnosioXeHbl ABa 3NeKTpoAa, KOHTaKTUpYo-
LLIMEe C KOHTPOSTMPYEMOM KNOKOCTbHO.

[na onpegerneHns conpoTUBNEHUA KOHTPONMPYEMOWN XNOKOCTU B CTEHKaX
UMNUHApPa B BEPTUKarbHOW MIIOCKOCTU AuameTparibHO pacroroXeHbl eLe ABa
anektpoga (puc.1).

1.5.2.3. brok anekTpoHukM obecneynBaeT:
- nuTaHme obmoTok MIMP;

- npuem n 0bpaboTky nsmeputenbHblx curHanos (3AC nHAYKUMK 1 curHana co-
NpOTUBIEHUS);

- onpegeneHne obbema M Macchbl XWOKOCTM HapacTalolWUM UTOrOM OTAENbHO
ANS NpsSIMOro 1 obpaTHOro HampaeBreHUs NoToKa, a Takke CyMMapHbIX 3HaYe-
HUIA 06BbEMA U MaccChbl C y4eTOM K 6e3 yyeTa HanpaBrieHUs NOTOKa;

- onpepeneHne conpotuBrieHNA XUOKOCTU,

- AO3MPOBaHNe NpeABapuUTENbHO 3a4aHHOIo 3HayYeHUs o6bema unm maccebl Xuna-
KOCTU U B pEXMME «CTapT-CTOMN» C KNnaBuaTypbl UMK MO BHELLUHEMY curHany (4e-
pes BXoA4 ynpasrieHus);

- onpepeneHve BpeMeHn HapaboTkn HapacTarLMM UTOroM;

- AMarHoCTUKy paboTbl pacxogomepa;

- KOHTPOJb TEMNepaTypbl BHYTPU B3;

- XpaHEeHWe YCTaHOBOYHbIX AaHHbIX M NapamMeTpoB HAKOMMNEHUS;

- BbIBOJ4 HA MHOUKaATOPp pe3yrnbTaTtoB N3MepeHna n gnarHoCTukKn, yCtTaHOBOYHbIX
napamMeTpoB, a TakKXKe OO0CTyn K HaCTpoe4HbIM napamMeTpamMm U nx MOﬂMd)MKa-
umto,

- BbIBO[ pe3yribTaToOB U3MepeHnd B BUae TOKOBOIro, YaCToOTHO-UMMYJbCHbIX UIA
JIOrM4eCKnxX CUrHaros,

- BbIBOJ, U3MEPUTENBHOW, ANArHOCTUYECKOW, YCTAHOBOYHOM U OpYron NHdopma-
uumn Yyepes nocneposatenbHbi UHTEpdenc RS-485 (ModBus), a Takke yepes
MHTEepdENC OONONHUTENBHO YycTaHaBnuBaemoro moaynst Ethernet, Profibus
unn HART;

- 3alUWTYy apXMBHbIX W YCTAHOBOYHbIX AaHHbLIX OT HECaHKLMOHWPOBAHHOIO A0-
cTyna.

Twun yctaHaBnmMBaemMoro 4ONONHUTENBHOIrO MOAyNA uHTepdenca (Ethernet,
Profibus unn HART) onpegensieTca npu 3akase.
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1.5.3. YpoBHM gocTyna
1.5.3.1. B pacxogomepe npeyCMOTPEHbI TPU YPOBHSA A0CTYMNa K YCTAHOBOYHbLIM U Ka-
NMBPOBOYHBLIM NapameTpam.

YpOBHM JOCTyNa OTNNYAOTCA COCTaBOM WUHOULMPYEMOW Ha AUCMNEE WH-
dopmaumm 1 nepegaBaemon no nHTepdencam RS-485, Ethernet, Profibus nnum
HART, a Takke BO3MOXHOCTSAMW MO U3MEHEHUIO YCTAaHOBOYHbIX, KannbpoBoy-
HbIX MapameTpoB pacxodomepa u 06o3HavatTcs kak pexumbl HACTPOMKA,
CEPBUC n PABOTA.

HasHadeHne pexnmos:
- HACTPOWKA — pexum HacTPONKW 1 MOBEPKY;
- CEPBUC — pexum noaroToBKM K aKCnyaTauuu;
- PABOTA — akcnnyaTaunoHHbIN pexmnm (pexxum nonb3oBaTtens).

Pexxvum HACTPOWKA 3agaetcst nyTem 3aMbiKaHWUSA NEPEeMbIYKON KOHTaKT-
Hon napsbl J1 Ha moayne kommyTauum (puc.A.9) b3.

Pexnmbl CEPBUC n PABOTA npu OTCYyTCTBUM NEPEMbIYKN 3a4at0TCsl CO-
OTBETCTBYIOLLMM NOSNOXEHNeM nepekntovatens SK4.

Hanbonblunmn Bo3MokHoCTAMKU obnaaaeT pexum HACTPOWKA. B atom
pexnumMe NHANUNPYOTCS BCe NapamMeTpbl U BO3MOXHa MoadmKaumns Bcex ycra-
HOBOYHbIX NapameTpoB. HaMMeHbLLIMMN BO3MOXHOCTAMM obnagaeT pexum PA-
BOTA.

1.5.3.2. Pexkum PABOTA — 31O pexum akcnnyaTtauum pacxogomMepa Ha obbekTe.

B pexxume PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NPOCMaTpMBaTh:
a) 3Ha4YeHUsa n3MepaeMbIX napameTpos;

0) 3Ha4YeHne BpemMeH HapaboTKu.

B pexume PABEOTA nonb3oBaTenb MMEET BO3MOXHOCTb yNpaBnaTb 4O3U-
poBaHVeM, NpeaBapuTenNbHO 3a4aB 3HavyeHne obbema nMbo Macchl 403bl XUA-
KOCTW, UNN B PEXNME «CTapT-CTONY».

1.5.3.3. Pexxum CEPBUC — 370 pexxum nogroToBKM pacxogoMepa K akcnnyataumm Ha
obbekTe. B gaHHOM pexume O0CTyn K pegakTUpPOBaHUID YCTAaHOBOYHbIX napa-
METPOB 3aLLMLLEH Naponem.

B pexxnme CEPBUC gononHutensHo (Mo oTHoweHuto K pexxumy PABOTA)
BO3MOXHO:
a) 6e3 BBOgaA napons — NnpocmaTpyBaTh 3HA4YEHUSA BCEX YCTAaHOBOYHbIX NapamMeT-
poB 1 MoandULMpoBaTh 3HaYeHne agpeca B cetu Profibus;

6) ¢ BBOOOM napons — npocmMaTpmeaTb U MOAUMDULMPOBATE 3HAYEHNS CReayoLmnX

napamMmeTpoB:

- paboTbl no uHtepderncam RS-485 (ModBus), Ethernet, Profibus, HART;

- BXo4a ynpaBneHusi, TOKOBOro U YHUBepCarbHbIX BbIXOJ0B;

- hunbTpaumm curHana pacxoaa;

- KOHTPOSIA 3anosfiHeHNs TpybonpoBoAa XKUAKOCTLIO;

- paboyero guanasoHa N3MepeHns pacxoda U OTCEYEK Mo pacxoay;

- O3UPOBaHUS;

- UHONKaUMN.,
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Takke BO3MOXHa:
- Kanubposka [o3aTopa;

- CMeHa naponsi 4ns Aoctyna Kk MoaudmkaumMm ycTaHOBOYHbIX NapameTpoB.

BHUMAHME! lNpu ebinycke u3 npouszeodcmea ycmaHaesiugaemcs na-
posb 123.

1.5.3.4. B pexume HACTPOWMKA BO3MOXHO npocmaTpmBaTbh U MoAndULMpoBaTh BCe
napameTpbl 63 UCKMoYEeHUS.

B aToM pexxume nponsBoauTcs HacTpoiika npubopa B npoLiecce Npon3Boa-
CTBa U 0CTMpOBKa (kannbpoBka) npu noBepke.

1.5.3.5. Moandumkaumnsa ycTaHOBOYHbIX NapameTpoB, A0CTYMNHbIX B pexume CEPBUC, He
BNUSET Ha METPOSIOrMYecKne xapakTepuctuku npubopa M MOXeT Npou3Bo-
ANTbCS NPU HEOBXOAMMOCTM Ha OOBEKTE.

MapameTpbl HACTpoOnKK 1 KannbpoBkK pacxogomepa B pexumax CEPBUC
n PABOTA HegocCTynHbl.

1.5.4. BHewHune cBA3MN pacxogomepa
1.5.4.1. UuTepdencni:

- nocnepoBaTenbHbIin MHTEpdenc RS-485 n uHtepdenc Ethernet nossonstoT
ynpaenaTb NPMOOPOM, CHUTLIBATL U3MEPUTESbHYHO, YCTAHOBOYHYIO U AMaArHO-
CTUYECKYIO MHOopMaLMo, MoanduUMpoBaTb YCTaHOBOYHbIE NapameTpbl. WH-
Teptenc RS-485 nogaepxkumeaet npotokonn ModBus (RTU ModBus un ASCII
ModBus), npuHATLIN B Ka4ecTBe cTaHgapTHOro B npudopax upmbel «B3JTET».

MocnepoBaTenbHbIn MHTEpdenc RS-485 obecneunBaeT cBsA3b Mo kabento
B rpynne u3 HEeCKONbKux aboOHEHTOB, OOHUM M3 KOTOPbIX MOXeT BbITb nepco-
HasbHbIN KOMMbLIOTEP, NPU ANUHE NHUK cBa3n 4o 1200 m.

CkopocTtb obmeHa no nHtepdency RS-485 (ot 2400 po 115200 bopn), a
Takke napameTpbl CBA3M YCTaHABNMBAKTCS NPOrpaMmMHO.

- nHTepenc Ethernet ncnonesyetcsa gnga ceasn npubopoB B SIOKanbHOM ceTH, a
Takke MOXeT UCNoNb3oBaTbCsa AN obMeHa AaHHbIMK Yepe3 VIHTepHeT mexay
npubopamu fiokanbHOM CeTU U yaareHHbIM KOMMNbITEPOM (KOMMbHOTEPAMM).
O6meH ocyuwiecTBNAeTCa Yepes W3 fIoKanbHOM CeTu, MMmerLwmn cobcTBeH-
HbI (rnobanbHbIn) IP-agpec. Npu obMeHe faHHble yNakoBbIBAOTCS B CTEK MPO-
TokonoB Ethernet / IP / UDP / TFTP / ModBus. lNogaepxnBaetcsa Takke NnpoTo-
kon ARP (Ethernet / ARP), koTopbI ucnonb3yetcs ans onpegenenna MAC-
apgpeca ysna no |IP-agpecy 3anpoca.

- nHTepdenc Profibus ncnonbsyetca ona NogkMYeHUs pacxogomepa K npo-
MblwnieHHon ceTu Profibus, a HART-coBmecTuMbIn nHTepgenc — k HART-ceTu
NpnBopPOB M CYUTLIBAHUSA U3MEPUTESTILHON, YCTAHOBOYHON N OMArHOCTUYECKON
MHopMauunu.

- uHTepdenc HART ucnonb3yeTcs Ans cY4UTbIBAHUA U3MepUTENbHON MHOPMa-
uumn n ynpaesnenus npubopom B SCADA-cuctemax. HART npoTtokon ocHoBaH
Ha MeToae nepefayvn AaHHbIX C NOMOLBLI0 YacTOTHOW Moaynsauum (Frequency
Shift Keying, FSK), B COOTBETCTBUM C KOMMYHUKALMOHHbIM cTaHgapTom Bell
202. Undpposas nHdpopmauna nepegaércs yactotamm 1200 My (nornyeckas 1)
n 2200 Ny (nornyeckun 0), KOTOpblEe HaKMaAbIBAOTCA HA aHANOroBbIN TOKOBbIN
curHan.
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YacToTHO-MOAYNMIMPOBaHHbBIN CUrHan ABsSeTca ABYXNOSSAPHbIM, U, NpY NpK-
MEHEHUM COOTBETCTBYHOLLEN PUNbTpaLMN, HE BNIUSIET HA OCHOBHOW aHanoro-
Bbln curHan 4-20 mA. CkopocTb nepegayvn gaHHbix ona HART coctaesngeT 1,2
Kbut/c.

HART npoTtokon peanusyeT ypoBHM 1, 2 n 7 atanoHHon mogenu ISO/OSI-
cTaHgapTta. [ononHUTenbHO MPOTOKON npeaycMaTpuBaeT HaACTPOMKY K
ypoBHto 7 B popme HART Device Description Language.

Pacxogomep ¢ HART-uHTEepdencom MOXeT NoakovaTbCa K perncTpupy-
toLLLEMY YCTPOWCTBY pasfnyHbIMK crnocobamu:

- Yepes yaaneHHoe YCTPONCTBO CBA3N C 06bekToM, Hanpumep, SIMATIC ET200M
c moaynamun HART;

- 4yepe3d HART-mogem, Cc nOMOLLBIO KOTOPOro yCTaHaBNUBaETCH COedUHEHUe
«Touka-Touka» mexay NK nnu paboyen ctaHumMen n pacxogomepom;

- yepe3 HART-mynbTUNNekcopobl.

1.5.4.2. Bxoa ynpaBneHus:.

Bxon ynpasneHusa npepHasHadeH Ons 3anycka 0O3UMPOBaHMS npeaBapu-
TenbHO 3aaHHOro 3HadYeHnsa obbema XMOKOCTU UM 3anycka U ocTaHoBa Jo-
31MpPOBaHVs B peXnme «CTapT-CTOM» Mo CUrHary ynpasrieHus.

Cxema uenu Bxoaa ynpasreHud, a Takke napaMmeTpbl ynpasnstoLwero cur-
Hana npueefeHbl B [punoxeHuu b.

1.5.4.3. YHuBepcarnbHble BbIXOAbl:

Pacxogomep umeeT [Ba ranbBaHUYECKN pasBA3aHHbIX YHMBEPCanbHbIX
Bbixoga Ne1 n Ne2, HasHayeHMe BbIXOAOB B pasfM4YHbIX pexmnmax 3agaeTcs
yCcTaHoBKamMu, npuBeaeHHbIMU B Tabn.3. Cxema uenen yHMBepcarnbHbIX BXOO0B
npusegeHa B [NpunoxeHuu b.

B MMNynbCHOM 1 YaCTOTHOM peXmnmax BbIXOAbl MOTYT MCNONb30BaTbLCA ANd
BblBOAA pe3yNbTaTOB U3MEPEHNSA B BUAE UMMNYMbCHOW NOCNeAoBaTeNbHOCTU
TMNa «MeaHgp» CO CKBAXXHOCTbIO 2 1 HOPMUPOBAHHBIM BECOM MMNYNbCOB. [pe-
AenbHasa YactoTa cnegoBaHus nmnynscos 2000 Iu.

KoHcTaHTa npeobpasoBaHus Boixoga Kp (nmn/n) nnu Kem (MMn/kr), onpeae-
nswLwan Bec umnynbca, MOXeT ycTaHaBnueaTbca B npegenax ot 0,0001 go
9999. Ina onpegeneHuns 3HadeHns Kp (Kpm) C y4eTOM MakcMmManbHOro 3Have-
HWS pacxoga B TpybonpoBoge, rae bygeT ycTtaHaenmBaTbCHA pacxogomep, a
TaKKe YaCTOTHbIX CBOWNCTB NPUEMHMKA MMMYSIbCHOMO CUrHana MOXHO BOCMOSb-
30BaTbCsA POPMYSION:

36-F 18-103

makc  Qmakc " Tn
rae Quarkc — MakcUManbHbIA SKCNyaTaUMoHHbIN pacxof B TpyGonposoae, M3/4y
(T/3);

F — makcumanbHO gonyctumas ans npMeMHuka vYactoTa crieqoBaHus Nu-
nynbCcoB pacxogomepa, lu;

’CvFL" — MUHMManbHO AonyctnMmasa and npuemMHuka gnmTeribHOCTb MMNyJrib-
2

Kp[I/IMI'I /n]<

COB pacxogomepa, Mc;
Tu — Nnepviof crneaoBaHns MMMYNbCOB Ha BbIXOAE pacxodomMepa, MC.
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Ta6bnuua 3. HasaHayeHnA yHuBepcanbHbIX BbLIXOAOB

Pexunm paboThl O603HaveHne Ycnosue doopMmnpoBaHna curHana /
BbIXo4a Ha gucnnee N3MEeHEeHNA COCTOAHNA Ha BbiXoge
1 2 3
0- (Qm-) Pacxog npu obpatHoM (oTpuuaTenbHOM) HanpaBneHun
noToKa
YacToTHbIN Pacxog npv npsamMom (MONOXUTENbHOM) HanpaBneHuu no-
Q+ (Qm+)
TOKa
Ko} (| Qm |) Pacxog npun ntobom HanpaBneHnyn NoToka
1 2 3

Mmn. ok. pos.

OkoHuaHue Habopa 3agaHHOoro 3HayeHus oobema npu go-
31MpOBaHUK

MMmnynbCcHbIN V- (M-) O6bem (mMacca) npy o6paTHOM HanpaeneHuM NOToKa
V+ (M+) O6bem (Macca) npy NPSAMOM HanpaBneHnn NoToka
IVI(M|) |O6bem (macca) npu no6om HanpaBneHmn noToka
N3meHeHne HanpaBneHns noToka XXMAKOCTK B Tpybonpo-
HanpaBneHue
BOo4e
Q > QHaub ([NpeBblweHne 3HaYeHNst Quans
Ownbka JTiobas owmnbka, gnarHoctTmpyemMas pacxogoMepom

Pene po3saTtopa

CTtapT / ocTaHOB J03MPOBaHUSA

MutaHwne

OTcyTCTBI/Ie ceTeBoro nMTaHuA

Jlornuyeckum

R BHe gunana3s

I/IsmepeHHoe 3Ha4YeHne conpoTunBIieHnA BbllLle 3aaHHOro
3Ha4YeHuA

MycTtasa Tpyb6a

3HayeHne ConpoTUBIIEHUS Bbille YCTAHOBMEHHOIO Mopo-
rOBOro 3Ha4YeHUsi ANs1 3anofIHEHHON TPYObl

Q BHe gnanas

3HayeHne pacxoaa BHe 3a[aHHOro avanasoHa

Q < QMuH

Tekyllee 3HaYeHUe pacxofa MEHbLUE 3HAYEHUSI HKHEN
rpaHuLbl 3a4aHHoro paboyero ananasoHa

Q > Qmakc

Tekylwee 3Ha4yeHne pacxoda borblue 3Ha4YeHUs BEPXHEN
rpaHvUbl 3agaHHOro paboyero gnanasoHa

Mo ymonuaHuio npu BbINyCKE U3 NpomM3BOACTBa AN Bbixoga Ne1 yctaHaBs-
NMBaeTCs YacTOTHbIN pexnum paboTbl N 3HadYeHne Kp, ykaszaHHoe B Tabn.4, 4to

cooTBeTcTBYET Yactote okono 1500 My npu Quave.

Tabnuua 4

DN

10

15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100

Kp, umn/n

1600

700 | 400 | 250 | 160 | 100 | 65 40 25 15

B yacTtoTHOM pexume yacToTa crieioBaHUs NpornopuuoHanbHa cpeaHeMy

o6beMHOMy pacxoay, M3MepeHHOMY B TedeHue npeabiaywmx 80 Mc.

Mpu paboTe B 4aCTOTHOM pexunme 3agaetcs 3HadeHune Kp, a Takke 3Hade-
HMa napameTtpoB MakcumanbHaa 4vactota (Fwmakc) U ABapunMHasi 4YacrtoTa

(FaBap).

MakcumanbHas YacTtoTa — YacToTa Ha BbIXoAe NpU MakcuMarnbHOM pac-
xoae B AaHHoM TpybonpoBoge. lMpeBbilleHne Ha Bbixode 3HadeHust Makcu-
ManbHOW 4acToTbl AMArHOCTUPYETCS B pacxo4oMepe Kak HellTaTHas cuTya-

umMs, T.e. 3agaHHoe Anga OJaHHOro Bbixoaa 3HadeHune Kp HEKOPPEKTHO.

ABapuinHaa 4acToTa — vyacToTa CreAoBaHWUsi MMMYNbCHOW MocneaoBa-
TenbHocTn (He 6onee 2000 My), koTOpas GyaeT opMUPOBaTLCH Ha BbIXOAE B
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crny4vae, ecnv u3aMepeHHoe 3HayeHne pacxoga npesbllaeT 3HadYeHne Quavs ANS
AaHHoro DN pacxogomepa. 3agaHHoe 3HayeHne ABapuMMHOM 4acTOTbl
JOIMKHO ObITb HE MEeHbLLE 3a4aHHOro 3Ha4yeHnss MakcumanbHOM YacToThbl AN
[ aHHOro BbIxoaa.

Ans oTknoYeHus OyHKUMN (POopMUPOBaHNA Ha BbIXOAE aBapuUMHOW 4a-
CTOTbl He06X04MMO 3a4aTh 3Ha4YeHe ABapUUHOMN YaCTOTbI, PABHOE HYIHO.

HasHadeHne Bbixoga B 4aCTOTHOM pexume 3agaeTcsa yCTaHOBKaMu, npu-
BeAeHHbIMW B Tabn.3.

Mpu yctaroske « | Q| » (| Qm|) — pacxoa no mopynto, nmnynecHas nocne-
[0BaTeNbHOCTb C 4acTOTOM CrEeAOBaHMUS, NPONOPLMOHANbHOW U3MepeHHOMY
3HauYeHnIo pacxona, OPMUPYeTCs Ha BbIXOAe Npu MoGOM HanpaBrneHun Mno-
TOKa, NpyW ycTaHoBke «Q+» (Qm+) — TOMBKO NPU NPSIMOM HaNpPaBIEHUM NOToKa,
«Q-« (Qm-) — TONbKO NPV OBPATHOM HaNpaBMEHNH.

B nmnynbcHom pexume paboTbl B Te4eHWe CeKyHAabl Ha BbIXoA NocTynaeT
nayka UMMynbCoB, KONMMYECTBO KOTOPbIX C Yy4ETOM BEca UMMynbca COOTBET-
CTBYeT 06beMy, MU3AMEPEHHOMY 3@ NPeAbIAYLLYH CEKYHAY.

Mpwn paboTe B MMnynbCHOM pexume 3agaeTtca 3HavyeHue Kp n nepmnog nm-
nynbcoB Tuwmn.

Mepuog mmnynbcoB Tumn — NEPUOA CriEAOBaHMS MMMYbCOB B Nayvke; Mo-
»eT ObITb 3aa4aHo 3Ha4veHme ot 1 go 1000 mc.

HasHadeHune BbIxoga B UMMYfbCHOM pexnme 3agaeTcs ycTaHOBKaMu, npu-
BefeHHbIMU B Tabn.3. Mpu yctaHoske « V[ » (M|) — o6bem (Macca) no mo-
Ay, UMNYIbCbl, KONIMYECTBO KOTOPbIX NPONOPLUNOHANBHO N3MEPEHHOMY 3Ha-
YyeHuto obbema (mMaccobl), NOCTYNaKT Ha BbIXOA Npw NOOM HanpasneHMn no-
TOKa, Npu yctaHoBke «V+» (M+) — TONbKO Npy NPSIMOM HanpasfieHUN NOTOKa U
«V-» (M-) — TOonbKO Npu 06paTHOM HanpasneHUN.

Mpwn yctaHoBKe Wwmn. ok. gos. (MMNYIbC NPU OKOHYaHUKU LO3MPOBAHWS) Ha Bbl-
xofe pacxogomepa hopMUpyeTcst OANHOYHbIN UMNYNbLC ANMMTENbHOCTLIO, paB-
How nonosuHe Tumn.

B nornyeckom pexumMe Ha BbIXo4e Hanu4uno cobbiTust (Mnu ero onpeaeneH-
HOMY COCTOSIHWMIO) COOTBETCTBYET OAMH YPOBEHb 3NIEKTPUYECKOro curHana, a
OTCYTCTBUIO COBLITUS (MM MHOMY €50 COCTOSIHUIO) — APYrON YPOBEHb CUrHana.

MporpaMMHO Ans NOrMYECKOro pexunma 3agaeTcs 3HavYeHue napameTpa
AKT. ypoBeHb, T.€. ypoBeHb curHana (Bbicokun nnm Hu3kum), cootBeTCcTBYy!HO-
LA Hannuunio cobbiTns. nekTpuyeckne napameTpbl YpOBHEN cUrHana npuse-
AeHbl B [Npunoxenun b.

HasHauyeHne Bbixoaa B NOrMYecKoM pexnme 3agaeTcsl ycTaHoBKaMu, npu-
BeJEeHHbIMU B Tabnuue 3.

- HanpaBneHue — ypoBeHb curHana Ha BbiXoe U3MeHsieTcs 6e3 3aaepXxku npu
M3MEeHEeHMN HanpaeneHus NoToka B TpybonpoBoae;

- Q > QHanb — ypoBeHb CUrHana Ha BbIxode U3MEHUTCSH, eCrin U3MepPEHHoe 3Ha-
YyeHne pacxona NpeBbICUT 3HaYeHne Quans ANS AaHHOro Dy pacxogomepa;

- OWwuKbKa — ypoBEHb CUrHArA Ha BbIXO4E N3MEHUTCA NPU BO3HUKHOBEHMM IT06oM
HeLITaTHON CMTyaumn, ANarHoCTMpyemMon npubopom;
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- Pene Ao3artopa — ypoBeHb CUrHal1la Ha BbIXO4e MEHAETCA B MOMEHT Ha4ara un
OCTaHOBa npouecca Jo3npoBaHUA;

- MuTaHmMe — Npy HaNUUUM HanNpPsHXKeHUst NUTaHUS Ha Bbixoae hOPMUPYETCS Bbl-
COKMIN YpOBEHb CUrHana, npu nponagaHun NUTaHWs HanpsiKeHWe Ha BbiXoae
OTCYTCTBYET;

- R BHe gmnanas — ypoBeHb CMrHana Ha BbIXO4e U3MEHWUTCS, eCrniv N3MepeHHoe
3Ha4YeHWe CoNPOTMBIEHUS BbllLe HEKOTOPOro 3a4aHHOMO 3HAYEHNS;

- MycTasa Tpyba — ypoBeHb CMrHana Ha BbiIXo4e U3MEHUTCS, ECNN 3HaYEHNE CO-
NPOTMBEHMS BblLLE YCTAHOBMEHHOIO NOPOroBOro 3Ha4YeHUs1 ANg 3anofHEHHON
TpyObl;

- Q BHe Auanas — ypoBeHb CUrHana Ha BbIXO4e M3MEHSIeTCsl, eCnn 3HayYeHne
pacxoga BHe 3aaHHOro AnanasoHa;

- Q < QMMH — YpOBEHb CUrHalla Ha BbIXoge USMEHUTCA, eClin SMepeHHoe 3Ha-
YyeHune pacxoaga CtTaHeT MeHbLle 3Ha4YeHne Qwmn;

- Q > QmaKc — ypoBeHb CUrHana Ha BbiXo4e U3MEHUTCS, eCln U3MEPEHHOoe 3Ha-
YyeHue pacxoaa ctaHeT Gonblue 3HaveHne Quarc.

1.5.4.4. ToKkOBbIN BbIXOA:

ManbBaHW4YECKN pa3BA3aHHbIA TOKOBLIM BbIXO4 pacxogomMepa MoxeT pabo-
TaTb B O4AHOM 13 Tpex gnana3oHoB: (0-5) MA, (0-20) MA nnu (4-20) mMA.

HomMunHanbHble cTaTnveckme XapaKkTepncTtmkmn TOKOBOIro Bbixoaa.:

QV = QHI‘I +(QBH_QHH)'wi

Makc ~ 'MWH

Qm = QmHn + (QmBn - QmHn) ’ w ,

Makc  'MUH

roe Qv (Qm) — usaMepeHHoe 3HadeHue pacxoaa, M3/4; n/MuH;(T/4; KI/MUH);
Qun (Qmun) — 3aaHHOE 3HAYEHWE HWXKHEro nopora No TOKOBOMY BbIXOAY,
cooTBeTcTByoLEe Iwun, M3/4; N/MUH; (T/Y; KT/MUH);

Qen (Qmen) — 3agaHHOE 3HAYEHUE BEPXHEro nopora no TOKOBOMY BbIX0OA4Y,
COOTBETCTBYOLEE lvakc, M3/4; N/MUH; (T/4; KI/MUH);

leix — 3HAYEHME BbIXOLHOrO TOKOBOrO CUrHasna, COOTBETCTBYOLLEE U3Me-
PEHHOMY 3Ha4YeHUo pacxoaa, MA;

Iwakc — MAKCMMarnbHoOe 3HaYeHue AmanasoHa paboTbl TokoBoro Bbixoda (5
nnn 20), MA;

Iwi — MUHMManbHOE 3Ha4YeHve auanasoHa paboTbl Tokosoro Beixoda (0
unu 4), mA.
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MporpaMMHO Anst TOKOBOIO BbiXOAa 3a4atoTcs AnanasoH paboTbl U 3Ha4e-
HMS YCTaBOK, a Takke HasHayeHue. [pn ycTaHOBKE Ha3HaYeHWUs pacxon, TOK,
NPOMNopUNOHAnbHbIA N3MEPEHHOMY 3HAYEeHWUO pacxoda, NMoAaeTCcs Ha BbIXO[
npu NtoboM HanpaBneHnn NoToka.

Bpems ycTaHoOBneHus curHana Ha TOKOBOM BbIXO4E perynupyetcs napa-
MeTPOM Kepunwtpa, KOTOPBIN MOXET 3a4aBaTbCA NPOrpamMMHO B AnanasoHe 3Ha-
yeHun ot 0 go 39. CooTBeTCTBME HEKOTOPLIX 3HAYEHUN Kgpunwtpa U BPEMEHU
yCTaHOBMEHWS NpuBeAeHbl B Tabn.5.

Tabnuua 5

qulanpa 0 10 20 30 35 39
Bpems ycTaHOBMNEHUS, cek 1 3 4 11 22 117

TokoBbIN BbIxo B AnanasoHax pabotbl (0-20) MA nnu (4-20) MA MOXeT pa-
6oTaTtb Ha Harpy3ky conpoTtusneHmem o 1 kOwm, B ananasoHe (0-5) MA —go 2,5
KOM.

[onycTnmas anvHa kabensi cBsA3n No TOKOBOMY BbIXOAy ONpeaensieTcsi co-
NPOTUBNEHMEM NUHMM CBS3N. [1py 3TOM CyMMa BXOAHOIO COMPOTUBIEHMS NPU-
€MHMKa TOKOBOIO CMrHana v COMnpoTMBIEHUS NIMHMWN CBSA3M He AOSKHA NpeBbl-
LaTb yKasaHHOro CONPOTUBIEHUS Harpys3Ku.

Mpu Hann4nmn B pacxogomepe moayna HART, B COOTBETCTBMM CO CTaHAap-
Tom NAMUR NE43, Ha TOKOBOM BbIxoAe hopMunpyeTca 3HadeHne Toka 3,2 MA
NPV BO3HUKHOBEHUWN CeayroLmnX HelwTaTHbIX CUTyauun:

- pabounn pexum 6e3 nHynanmsauuu;
- HEKOpPEKTHadA onopa (annapatHas HEUCNPaBHOCTL);
- neperpes npuodopa.

1.5.5. KoHCcTpyKUMA

MpoTo4yHasa YacTb pacxodomepa, B 3aBUCMMOCTM OT Turopasmepa nmbo
Ha3HaYeHWs, BbINOMHAETCA B pasHbIX KOHCTPYKTMBAX:

- nog pes3bboBoe npucoegmHeHne Tuna «monoyHas mydrta» (DN10, DN15,
DN20, DN25, DN32, DN50, DN80, DN100), korga NP ¢ nomMoLwbo HakUaHbIX
raek NPUCTbIKOBbLIBAETCSA K LUTYLepaM, NPUBaApPEHHbIM K KOHLAaM TpybonpoBoaa
B MECTEe BPE3KMN pacxogomepa;

nog GbICTpOCBLEMHOE npucoeauHeHne Tuna «knamn» (DN10, DN15, DN20,
DN25, DN32, DN40, DN50, DN65, DN80, DN100), koraa INrNP dwukcnpyetca
Mexay wTyuepamMu, NpuBapeHHbIMU K KOHUaM TpybonpoBoga B MecTe Bpes3ku
pacxogomMepa, U ynrioTHAeTCA XOMyTaMu.

BHYTpeHHSAs: NOBEPXHOCTb NPOTOYHOM YacTh pyTepyeTca PToponiacToM.

MeTtannuyecknin koprnyc 6noka 9neKTpoHUKN, B KOTOPOM pasMeLLeH BTO-
pu4YHbIN NpeobpasoBaTens (Bl1), umeeT unnuHapuydeckyto oopmy 1 3akpbiBa-
€TCs C [1BYX CTOPOH HaBUHYMBAKOLNMMUCS KpbllkaMu. lNepeaHss Kpbilwka umeeT
NpO3payHylo NuueBylo naHensb. 1o Hen pasmellarTCcs XuOKokpucTannuye-
CKWUW NHOMKATOP W KraBmnaTtypa, BbINONIHEHHAs HA OCHOBE (POTO3rIeMeHTOB. do-
TO3MEMEHT KHOMKW KrnaBmaTypbl cpabaTbiBaeT Mpu MNOAHECEHUM K KHOMKe
nanbua pyku (unu kakoro-nmbo npegmeta).

Pacxo,u,omep MOXET BbINMYyCKaTbCA.
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- B €QUHOM KOHCTpYyKTUMBe, korga 1P n Bl ckpennswTca npy NOMOLLM CTOMKK B
OOVH BNOoK;

- B pasgenbHOM KOHCTpyKTuBe, Korga MNP v Bl BbiNosiHEHbI B BUAE OTAESbHbIX
y3roB, cHabxeHHbIx 6nokamu kommyTauum (BK), npu atom MNP n BK obpasytot
nepBUYHbIV NpeobpasoBaTenb pacxoaa anekrpomarHnTHoeln (MMNP3). BK Bbinon-
HeHbl B OTAENbHbBIX MeTanMyecknx Koprnycax LMnmHapudeckon oopmeol, B KOTO-
pble yCTaHOBIEHbI MOAYNM KoMMmyTauun. BK obecneunBatoT NOAKOYEHME CUT-
HanbHOro kabena un kabena nutanns  mexagy MNMNP3 n BI.

Koprlyc BK 3aKpblBaeTCAd C ABYX CTOPOH HaBUHYNBaAKOLWMMUNCA KPbILLKaMW.

Koxyx MNP n nonas ctorka, Ha koTopon kpenutca b3 unu BK BbINOMHEHDI
n3 metanna. BoamoxeH pa3sopoT B3 Bokpyr ocu ctonkmn Ha 90°,180° n 270° no
yacoBou cTperke (No 3akasy rnpu BbiNyCcKe 13 Npon3BoaCcTBa).

Mpn HeobxogumocTn (ons yaobcTBa CYMTbIBAHUSA NOKa3aHUW) UHOMKATOP
MOXET yCTaHaBnMBaTbCs Ha Groke ¢ pa3BopoToM Ha 90° No YacoBOW CTpesike
(no 3akasy npwu Bbinycke U3 NPON3BOACTBA).

Kopnyc B3 B BepxHeln YacTn MMeeT ABa BbICTyMNa C repMOBBOAaMW ANS Ka-
0eng NMTaHusa N curHanbHbIX Kabenew.

Knemma 3awmtHOro 3asemMneHus pacxogomepa pacrnonioxeHa CHWU3Yy Ha
kopnyce b3 (BK).

Bua coctaBHbIX YacTel pacxogomepa npuseneH B MNpunoxeHun A.
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1.6. MapkupoBKa n nnombupoBaHue

1.6.1. Ha nuueBon naHenu B3 pacxogomepa B €AMHOM KOHCTPYKTUBE YKa3blBaOTCA:

- HanmeHoBaHne Npnbopa;

- TOBaPHbIN 3HaK PUPMbI-U3rOTOBUTENS;

- 3HaK yTBepXXAeHMsa Tuna cpeacrsa U3MepeHus;

CBepxy Ha kopnyce b3 3akpenneH wunbg (puc.3), Ha KOTOPOM YKa3aHbl:

- TOBapHbIN 3HAK (PUPMbI-U3rOTOBUTENS;

- 3HaK YTBEPXXAEHMSA TUNa cpeacTea U3MepeHus;

- 3HaK geknapaunn cootsetcTua EASC;

- XapaKTepuCTUKU pacxofomMmepa (HanpskeHue nuTaHud, notpebnsemas MoLl-
HOCTb, MakCcMmanbHOe AaBneHne n Temnepartypa KOHTPONMPYEMOM XKUOKOCTH,
KOO CTEMNEHW 3alUnTbl);

- UCMNOSIHEHNE pacxo4oMepa;

- 3aBOJCKOM HOMEp pacxogomepa.

s Y

/7 B3/ET

© [l

HanpskeHne nuTaHus.............. =24 B
MolwHOCTb NMUTaHUA................... 15 Bt
MakcumanesHoe gasnetue.....2,5 MMa
TemnepaTypa XUOKOCTM............ 150°C
CTeneHb 3aLUTb....cccoeeeeeereeeneen IP 67

(T3P NP-XXX |

[ NeXXXXXXX ]

CpenaHo B Poccnm

Puc.3. Bug wunbaa pacxogomepa B €AUHOM KOHCTPYKTUBE.
1.6.2. Ha nuueBon naHenun kopnyca b3 pacxogomepa B pa3gefnlbHOM KOHCTPYKTUBE
YKa3blBalOTCA:
- HanmMeHoBaHne nNpnbopa;
- TOBApHbIN 3HAK NpeanpuaTUa-n3roToBUTENS;
- 3HaK yTBEpPXXAEeHMSA TUna cpeacTsa U3MepeHus.
CBepxy Ha kopnyce B3 3akpenneH wunbg (puc.4a), Ha KOTOPOM YyKa3blBa-
toTCS:
- XapaKTepUCTMKM pacxogomepa (HanpskeHne NUTaHus, CTeneHb 3aLLmThbl);
- UCMNOSIHEHNE pacxoooMepa;
- 3aBOJICKOM HOMEep pacxogomMepa.
Ha wunbae 6noka kommyTtauum MNIMNP3 (puc.46) ykasaHsbl:
- XapakKTepuUCTUKN pacxogomepa (MakcumanbHoe pabodee gaBneHue, Temnepa-
Typa XUOKOCTU U KOA CTENEHN 3aLLMUTbI);
- UCMNOSIHEHNE pacxoooMepa;
- 3aBOJCKOM HOMEp pacxogomepa.
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7 B3/ET

© [

B3NET T3P BN
Pacxopomepn-cHeTHMK
BNEKTROME HUTHEINA

HanpAameHWe NUTAMARA.............. =248
MOILHCCTE NHTAHKA. ..o 1587
CreneHb 3aWMl.......ccccoveuneen. [P 6T

( T9P NP-XXX }

[ NeXXXXXXX |

Cpenanxo 8 Poccuu

a) wunb0 Ha brioke anekmpoHuKu Bl

B3JNET T3P nne3a
PACXOOOMEP-CHETHYMNK QNEKTPOMATHUTHbLIN
MakcumanbHOe AaBNEHUE. .. .....c.ceveinennnnn.. 2,5 MMMa
Temneparypa »KMAKOCTW.......ccvvveververennn ... 150 °C
CTENEHb 3ALLUMTDBL. .. tvt v vereeeeneeeeen ven e aee e 1P67
® e 3asoackon
McnonHenne HI[ 4 B3/ET HoMep
pacxogomepa \

\ T3P XX-XXX ] [ N20000000 /]/

6) wune0 Ha 6rioke kommymauvuu NP3

Puc.4. Bug wunbaoB pacxogomepa B pasHeCeHHOM KOHCTPYKTUBe.

1.6.3. lNocne noBepkn pacxogomepa NNoMOMpyeTca KOHTaKTHaa napa paspeLueHus
MoAanukauum KanmbpoBOYHbIX MapamMeTpOB.

1.6.4. na 3awmnTbl OT HECAHKUMOHMPOBAHHOIO OOCTyna Mpu 3Kcnnyatauum MoryT
ObITb ONNTIOMBUPOBaHbLI HABECHOM NNOMOON KpbILKK kKopnyca B3.
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2. NICMNOJIb3OBAHUE MO HASHAYEHUIO

2.1. AkcnnyaTauMoHHbIe OrpaHUu4YeHuns

2.1.1. OkcnnyaTaums pacxogoMepa [OfmKHa NPOM3BOAUTLCA B YCNOBUAX BHELUHUX
BO3ENCTBYIOLLMX (DAKTOPOB, HE MpeBbIaLLmMX AONYCTUMbIX 3HAYEHUW, Oro-
BOPEHHbIX B N.1.2.3.

2.1.2. Pacxogomep MOXeT ycTaHaBNMBaTbCs B BEPTUKarbHOM, rOPU3OHTaNbHOM WIK
HaknoHHom TpybonpoBoade. Hanuume cneumanbHbIX UNbLTPOB He o0b6si3a-
TenbHO.

2.1.3. ToyHasa n HagexxHaa paboTa pacxogomepa obecnevmBaeTcs NPU BbIMOMHEHWN
B MecTe yctaHosku [P cnegytowmx ycrnoBumn:

- OTCYTCTBYET CKOMMeHne BO3ayxa;
- AaBreHne XUAKOCTU UCKNoYaeT rasoobpasoBaHue B TpybonpoBoae;

- Ha Bxoge u Bbixoge [NIMNP nmetotTca npsaMonuHenHsble ydacTku Tpybonposoga
cooTBeTcTBYOWEN aAnuHbl ¢ DN, paBHbiM DN [MP. Ha atmux y4dactkax He
AOJDKHO ObITb HUKAKMX YCTPOMCTB U 3NIEMEHTOB, BbI3blBalOLWUX U3MEHEHNE
CTPYKTYpPbl NOTOKA XXWAKOCTHU;

- BECb BHYTPEHHUN 06bem kaHana lNIMNP B npouecce paboTbl pacxogomepa 3a-
NOJSTHEH XNOKOCTbIO;

- HaNPsHKEHHOCTb BHELLHErO 3f1EKTPOMArHUTHOIO Nossi NPOMBbILLSIEHHON YacTOoTbI
He npeBblwaeT 400 A/m.

BHUMAHME! 3anpewaemcsi Ha ecex amanax pabomsbi ¢ pacxodome-
POM KacambCsi pyKaMu 3/71eKmpo0oe, HaxoO0siWUXCsi 80 8HYMpPEHHEM Ka-
Hane [I1P.

PekomeHngauumn no BbIGOpy MecTa yCTaHOBKU 1 Mpasuria MoHTaxa (4eMOoH-
Taxka) pacxogomepa n3noxeHbol B JOKyMeHTe «PacxogomMep-cHeTynK aneKkTpo-
mMarHuTHbI B3JET TOP. UMHcTpykuma no moHTaxy. LUKCA.407212.002 M».

2.1.4. Tun n coctaB KOHTPONMPYEMOW XKNOKOCTU (Hanmn4me n KOHUEHTpaLmsi B3BECEN,
NMOCTOPOHHUX XMUAOKOCTEN U T.M.), pEXUM paboTbl U COCTOsIHME Tpybonposoaa
He OOIKHblI NPUBOAUTL K MOSIBNEHNIO OTIOXEHMI, BIMAIOWNX Ha paboTocno-
COBHOCTb U METPOSIOrMYecKme xapakTepuUcTUKM pacxogomMmepa.

2.1.5. Heob6xoaMMOoCTb 3alMTHOrO 3a3eMrieHnsl npubopa onpenensieTcs B COOTBET-
CTBMU C TpeboBaHusaMM rnasbl 1.7 «lpaBun ycTponcTBa aNekTpoyCTaHOBOK» B
3aBMCUMOCTM OT HanpsKeHUs1 IMTaHMS U YCIOBUIA pa3MeLleHms npubopa.

2.1.6. MonHunesawmTta obbekta pasmelleHns npubopa, BbINOSIHEHHAs B COOTBET-
CTBUM C «MHCTpPYKUMEN MO YCTPOMUCTBY MOJSTHUE3ALLNTLI 30aHUINA, COOPYXXEHUN U
NPOMBILNEHHbLIX KOMMYyHUKaumny CO153-34.21.122-2003 (yTBEp>XAEHHOM
Mpukaszom MuHaHepro Poccum Ne280 ot 30.06.2003), npegoxpaHseT npubop
OT BbIX04a U3 CTPOS Npu HanMyMm MOMHUEBLIX Pa3psaaoB.

2.1.7. TpeboBaHuA K yCNOBUsIM 3KCNslyataumm n BbIbopy Mecta MOHTaxa, NpuBeaeH-
Hble B HACTOsILEN aKcnnyaTauMOHHOW OOKYMEHTauUn, yuuTbiBaloT Hanbonee
TUNUYHbIE BHELLIHME (DaKTopbl, BNusOLWmMe Ha paboTy pacxogomepa.
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Ha obbekTe akcnnyaTtauum MOryT CyllecTBOBaTb UM BO3HUKHYTb B NPO-
Lecce ero aKcnnyaTaumm BHewHue akTopbl, He noggaroLlimecs npeasapu-
TeNbHOMY MPOrHO3Y, OLEHKE NN NPOBEPKE M KOTOPbIE NPOU3BOAUTENb HE MOT
y4yecTb npu paspaboTke.

B cnyyae nposiBneHusi nogo6HbIX hakTOpoB CreayeT YCTPaHUTb UX UMK
HalUTU MHOE MEeCTO 3KCMNyaTauun, rae AaHHble akTopbl OTCYTCTBYIOT UMK He
OKas3blBaloT BIMSHNUSA Ha paboTy nsgenus.

2.2. Bbibop TMNnopasmepa pacxogomepa

2.2.1. Boibop TMnopasmepa pacxogomepa onpefensieTca amanasoHoM pacxonoB B
TpybonpoBoge, rae 6yaet ycraHaesnueaTbea MNMNP. Ecnn guanasoH pacxonos
Anga aaHHoro TpybonpoBoAa yknaabiBaeTcs B AuanasoH pacxoLoB HECKOSbKUX
TMNOpa3MepoB pacxogomepa, TO onpenensaTb HYXHbI TUNopasMep PEKOMEH-
AyeTcsa ncxoasa U3 3agaHHoro npenenbHoro 3HavyeHus noTepb Harnopa.

2.2.2. Ecnun 3HayeHne DN BbIGpaHHOro Tunopasmepa pacxogoMepa MeHbLUe 3Have-
Hua DN TpybonpoBoga, Kyda npegnonaraetcsa yctaHasnueath [P, 1o ans
MOHTa)xa B TpybornpoBoA MCNOSb3ylTCA nepexofHble KoHyca (KOHGy30p U
Andy3op).

2.2.3. Onpegenntb rmapasnuyeckme NoTepu Hamnopa B cucteme <koHdgysop — MNP —
anddysop>, NpuBeAEeHHON Ha PUC.5, MOXHO NO HUXENPUBEAEHHON MeTOOMKE.

2.2.3.1. \cxogHble aaHHble Ans onpeaenieHnsa notepb Hanopa:

- 0ObEMHBIV pacxo XMOKOCTM B AaHHOM TpybonpoBoge -Q  [M3M];
- DN noggogasiero Tpybonposoaa -D1  [mm];
- DN IMIP -D2  [mm];
- DN oTBOAaduero Tpybonposoaa -D3  [mm];
- Yron KOHYCHOCTW KOHQpy3opa -ou [rpaal;
- yron KoHycHoctn guddysopa -a3 [rpag);
- ANMHA NPSIMOSTIMHENHOTO yYacTka -1 [MM].
1 5 e 3 ) 4
| |
(},1/2 | (X3/2
1 — KOHy30p;
2 — MOJIHOMNPOXOOHas waposas 3a08UXxKa;
3 - TIrP;
4 — Qugbgby3op.

Puc.5. Cxema Tpyb6onpoBoaa B mecte yctaHoBKHM [IMP.
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2.2.3.2. CornacHo M3BeCTHOMY MPUHLMNY Cyneprno3nuum cyMMapHble notepu Hamnopa hu

B cucteme <koHdysop — MNP — anddysop> cknagbiBaoTCA U3 MECTHbIX MO-
Tepb Hanopa B KoHdy30pe hx1, NpaMonMHenHoM yyacTke (anuHon ) huz n gud-
dy3ope hus.

MoTepwn Hanopa B KOHGY30pe onpeaensTcs No rpaduky puc.6a, rae vz —
CKOPOCTb NOTOKA XXMAKOCTU B MPSIMOSIMHENHOM y4acTke. ['padumk 3aBMCUMOCTU
noTepb Hanopa OT CKOPOCTU MOTOKa pacCcyMTaH Af1S yria KOHYCHOCTU KOHY-
3o0pa a1 = 20°. [Ing onpeaenieHnMs CKOPOCTU MOTOKa XXMOKOCTU MO 3HAYEHUIO

obbemHoro pacxoga Q MOXHO BOCNOMb30BaTbCSA rpadhnkomM puc.7 unm popmy-
non:

Q(m° /) s

v(im/c)= > =10
0,97t DN" (MMm)

MoTepn Hanopa B NPSMOSIMHEMHOM Yy4yacTke ornpenensatTca no rpaduky
puc.60. ['pacmk 3aBUCMMOCTM NOTEPb HaAMopa OT CKOPOCTU NOTOKa paccyuTaH
AJ151 OTHOLUEHUN ANWHBI NPAMOSIMHENHOrO y4acTka K ganameTtpy 15; 20; 25 n 30.

MoTepwn Hanopa B anddysope onpenenarnTcsa no rpaduky puc.6s. ['padmk
3aBMCUMOCTM NMOTEPb Hanopa OT CKOPOCTM NOTOKAa paccynTaH ans yrna KoHyc-
HoCcTU anddysopa oz = 20° 1 OTHOLLEeHUN HanbornbLiero anameTpa A dysopa
K HaumeHbwemy 2,0; 2,5; 3,5 1 4,0.

hu1, M BOA.CT.

0,4
0,35 -

0,3 -
0,25 -

0,2 4
0,15 -

0,1 -
0,05 - : ' : ; :
0 . .' .' .' :
2 3 4 5 6 7 8 9 10 11 12 v, ,M/c

hhz,m Bog.CT. 1D,

12

10
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hus, M BoA.CT.

3 : : : ; ; : . . p : D4/D,
TV JEGR [y (SR W W R WU N JPR S 4,0
i 35
2 25
1,51 2,0
1 -
0,51
0
1 12 v, mlc

Puc.6. 'padmkmn 3aBucumocTteun notepb Hanopa B KOHcy3ope (a), NPAMOSIMHEMHOM
y4yacTtke (6) u aucpdysope (B).

M3y v
1000
500 —| — 10
5
200 — ——
100 DN150 4 5
e =
50 — /_.,—/ 10°
— DN80 ———— — s
-
20 — — /_._—-‘/
[~
el et
I el
10 DN40 —— 2
— e
5.0 /—E" — _-—’_—" 10
I - et 50
20 fe—" _—— DN20 —__L——" =
1.0 e // 20
—
05 b—""" —— DN10 —— L 10
: ——
/ |1 5
0.1 ] 2
ll
0.05 — 1
— 05
0.02
.01 0.2
0.1 0.2 0.3 0.5 0.7 1.0 2.0 3.0 5.0 70 9.0 120 mle

Puc.7. Npachuk 3aBUCMMOCTU pacxona XXUOAKOCTU OT CKOPOCTU NOTOKa ANs pasnuny-
HbIX 3Ha4eHuu DN.

NMPUMEYAHUA:

1. MO ansa npoBegeHUst yTOYHEHHOro pacyeTa NoTepb Hanopa B cUCTeMe <KOHy-
3o0p — INIMNP — gudpysop> «PacyeT rmgpaBnnyecknx notepb» n PykoBoaCTBO
nonb3oBartens «MeTtoamka nogbopa wucnonHeHus pacxogomepa B3JIET 3P
NANT M» pasmelLieHbl Ha caiiTe no aapecy:

https://vzljot.ru/catalogue/izmerenie raskhoda zhidkostey/elektromagnitn
vy metod izmereniy/vzlet er layt m s mezhpoverochnym intervalom 6 let/

2. PykoBoacTteo mornb3osatens «Metoauka noa6opa ucnonHeHus pacxogomepa
B3JIET 3P JIAUT M» npurogHa gns nogbopa u pacyeta notepb noboro pac-
xopomepa 'K «BaneT».
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2.3. NoarotoBKa K paboTe

2.3.1. Mepbl 6e3onacHoCcTH

2.3.1.1. K paboTte ¢ pacxogomMepoM AonyckaeTcs NepcoHarn, U3yumBLUMIA aKcnnyaTaum-
OHHYI0 JOKYMEHTAaLMIO Ha n3genve.

2.3.1.2. Tlpn noaroToBKe M3Oennsa K MCNOMb30BaHUKD M B Mpouecce SKCnryaTauuu
AOIMKHbI cobniogaTtbes «MpaBuna TEXHUYECKOW SKCnyaTauumn anekTpoycTaHo-
BOK noTpebutenen» n «MexoTtpacnesble npasuna no oxpaHe tpyaa (Mpasuna
6Ge3onacHOCTM) Npu 3KcnnyaTaumMm 3NeKTPOYyCTaHOBOKY.

2.3.1.3. lNpn npoBeaeHn paboT C pacxogoMepPOM OnacHbIMU dhakTopamMm s YenoBeka
ABMAIOTCA:

- HanpsKeHne NepeMeHHOro Toka ¢ AeUCTBYIOWUM 3HadYeHnemM o 264 B vacTo-
Ton 50 'y (Mpy ncnonb3oBaHMM BTOPUYHOIO UCTOYHMKA NUTAHNS);

- fasneHue B Tpybonposoae (ao 1,6 Mla);
- Temnepatypa paboyen xumngkoctu (go 150 °C);

- Apyrue dakTopbl, CBsA3aHHbIE C nNpodunemM un cneundukon obbvekTa, rae Npouns-
BOAUTCH MOHTaX.

2.3.1.4. 3anpewiaeTca ucnonb3oBaTb pacxodoMepbl Npu AaBreHun B Tpybonposoae
bonee 1,6 Mla.

2.3.1.5. B npouecce paboT no MOHTaxy, NyCKoHanaake unm pemMoHTy pacxogomepa 3a-
npeLaeTcs:

- MPON3BOANTb NMOAKITIOYEHUA K pacxogomepy npu BKIKOY4EHHOM NMUTAHUN;

- AEMOHTaX pacxogomepa u3 TpybonpoBoaa A0 MOSHOrO CHATMA LaBrieHus Ha
y4yacTke TpybonpoBoaa, roe nponsBoaatcsa padoThbl;

- NCNoJib3oBaTb SJ'IeKTpOI'IpI/I60pr N SANEKTPOUHCTPYMEHTDI 6e3 NnoaknyeHnsa nx
KOpnyCoOB K Marnctpanu 3aliMTHOro 3a3emMrieHnd, a Takke ncnosb3oBaTtb Nnepe-
YNCneHHble yCTpOﬁCTBa B HEUCNpPaBHOM COCTOAHUN.

2.3.2. [pn BBOAE B 3KCNIyaTaumio pacxogoMepa AOMKHO ObiTb NPOBEPEHO:

- COOTBETCTBME HanpaBreHus ctpenku Ha kopnyce MNP HanpaBneHuto notoka
XXMOKOCTU B TpyOonpoBoae;

- COOTBETCTBUE ANUH NPAMONMHENHBIX Y4aCTKOB Ha BXOAE M BbIXOAE pacxodo-
mepa;

- NPaBUNbHOCTbL MNOAKITYEHMS pacxogoMepa U B3anMogencTByoLero obopyno-
BaHWSi B COOTBETCTBUM C BbIOpAHHOM CXEMOW;

- NPaBUNbHOCTb 3afaHHbIX PEXMMOB PaboTbl BLIXOAOB pacxoaomepa;

- COOTBETCTBME HaMpaXeHna nntaHna 3agaHHbIM TEXHUYECKUM XapaKTepucTu-
KaM.

28

// B3/NET



2.3.3. Pacxo,u,omep npu nepsoM BKITHOHEHUN UMK NOCIT1e AJNTMTESIbHOIO nepepbiBa B pa-
0oTe roToB K JKCnnyaTtaunn nocre:

- MOSTHOrO MpeKpaLLeHNs AMHAMUYECKMX TMApaBnMYeckux npoueccos B Tpybo-
npoBoAe, CBSA3aHHbIX C MBMEHEHNEM CKOPOCTM M pacxoa »KUAKOCTU (npu ono-
POXXHEHMM UNW 3anofTHEHMN TPYOONpPOBOAa, PerynMpoBke pacxoda v T.n.);

- 30-MUHYTHOW NpoMbIBKKU [P NOTOKOM XMOKOCTH;

- 30-MMHYTHOro Nporpesa pacxogomepa.

2.3.4. lNepen BBOAOM B 3KCNyaTaumo pekoMmeHagyeTcsa onnoMmbupoBaTtb pacxogomep
N 3afBWXKM BGannaca (Nnpu ero Hanu4un).
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3. TEXHWYECKOE OBCNYXXUBAHUE

3.1. NpoBepKa TeXHUYECKOro COCTOAHUSA

3.1.1.

3.1.2.

3.1.3.

3.1.4.

BeedeHHbI B 3KCnnyaTaumio pacxogoMep pekoMeHayeTcs nogsepratb nepu-
0ONYECKOMY OCMOTPY C Liefbio KOHTPONS:

paboTocnocobHOCTM pacxoaomepa;

cobnogeHus ycrnosui akcnnyaTaumu;

HaNU4ns HanNPsYKEHNS NUTaHUS;

OTCYTCTBUSI BHELLHMUX NOBPEXAEHMI COCTaBHbIX YacTen pacxogomMepa;
HaOEXHOCTM ANEKTPUYECKUX U MEXAHNYECKUX COEOUHEHNIA.

MepvoanMyHOCTL OCMOTPa 3aBUCUT OT YCIOBMI 3KChnyaTauuu, HO He
[0MKHa ObITb pexe 0OHOro pasa B ABe Heaenu.

HecobntogeHune ycrnoBuii akcnnyaTaumMm pacxogomMepa B COOTBETCTBUM C pas-
genom 1.2.3 MoXeT NPUBECTU K ero oTkasy Wnu NpeBbILLEHWI0 OOMYCTUMOro
YPOBHSI MOTPELLUHOCTM U3MEPEHUIA.

BHelwHWe noBpeXxaeHns Takke MOryT NPUBECTM K NPEBbLILLEHNIO AONYCTU-
MOrO YPOBHSI MOrPELLUHOCTM n3mepeHui. Npu NosiBNEeHMN BHELLHNX NOBpeXae-
HUM n3genus unu kabensa NUTaHus, cBA3n HeobxogmMmo obpaTnTbCca B CEpBUC-
HbIA LLEHTP UIM PErMoHanbHoEe NPeacTaBUTENbLCTBO ANSA OnpeaeneHnst BO3MOX-
HOCTW ero ganbHenwen aKcnnyataumm.

B npouecce akcnnyaTtauumn pacxogomMepa He pexe 04HOro pasa B rof pekoMeH-
AyeTcsa NpoBOAUTb NPOUIakTUYeCKMn OCMOTP BHYTpeHHero kaHana MNP Ha
HanuMuue 3arpsA3HeHUn wunu OTNoXeHun. [onyckaeTca Hanuume nerkoro
HaneTa, KOTOpPbIA AOSMKEH CHAMATbLCS C MOMOLLBIO YUCTOW MSFKOW BETOLUKN, CMO-
YeHHOW B BoJe.

Mpw HanU4MKM 3arpa3HEHNn N/nu OTNOXEHU apyroro Buaa nmbo nx cylue-
CTBEHHOW TOSLWUHbLI HEOBXOAMMO NPOU3BECTU OYMCTKY nosepxHocTu IMIMP.

OumnCTKY OTNOXEHWIA B 3TOM Crly4ae pekoMeHayeTcs MpoBOAUTL Cpasy e
nocrne u3BreYeHus pacxogomepa us Tpybonposoaa ¢ NOMOLLbIO BOAbI, YNCTOM
BETOLUN 1 Heabpa3snBHbLIX MOKOLLMX CPEACTB.

Mpn oTnpaBke pacxogomepa Ha MOBEpPKYy UM B PEMOHT Heobxogmmo nocrne
AEMOHTaXa OYUCTUTb BHYyTpeHHun kaHan [P ot oTtnoxeHun, obpasoBas-
LUMXCS B npoLecce aKcnnyatauumn, a Takke OT oCTaTKoB paboyen XUAKOCTH.
OcTaTtkn arpeccmBHON XNOKOCTU AOSTKHbI ObITb HENTPANM30oBaHbI.

Mpy MOHTaXe W AeMOHTaxe pacxodomepa HeoGXoAMMO PYKOBOACTBO-
BaTbCA UHCTPYKLIMEN MO MOHTa)y pacxogomepa.

BHUMAHHWE! Omnpaeka pacxodomepa Osisi npoeedeHUsi Mo8epKu,
nu60o pemMoHmMa OoJKHa nNpou3eoluUMbCSI C Nacrnopmom pacxoodomepa.

B conpoBoaunTenbHbIX AOKYMEHTax He0BX0AMMO YKa3biBaTb NOYTOBbLIE PEK-
BU3WTbI, TenedoH 1 dakc oTnpaBuUTeNs, a Takke crnocob n agpec oGpaTHON
[OCTaBKM.
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3.2. NoBepka
Pacxogomep npoxoauT NepBUYHYIO MOBEPKY MPU BbIMYCKe U3 MPOU3BOa-
CTBa W nocrie peMoHTa, nepunoandeckne — B npouecce aKcnryataumm.
Me>xnoBepoyHbIN UHTepBan — 4 roga.

lMoBepka pacxogomMmepa NPOu3BOAUTCH B COOTBETCTBMM C pasgerniom «Me-
TOAMKa MNOBEPKM» [OKyMeHTa «PacxogomMep-CYeTUMK SneKTPOMarHUTHbIN
«B3JIET TOP». PykoBoacTtso no akcnnyatauun. Yactb l» WKCA.407212.002
PO1».
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4. YIIAKOBKA, XPAHEHUWUE U TPAHCINOPTUPOBAHUE

4.1. Pacxogomep ynakoBblBaeTCs B WHAMBUAOyarnbHy Tapy kaTteropum KY-2 no
FOCT 23170 (kopobKy 13 rodopmpoBaHHOro kKapToHa, NMMBo AepeBAHHbBIN SLLMK).

4.2. XpaHeHue pacxogomepa A0SHKHO OCYLLECTBIIATLCSA B YNaKOBKe N3roTOBUTESS B
CyXOM OTansimBaemMoM rnoMeLLeHMn B COOTBETCTBMM C TpeboBaHmaMM rpynnbl 1
no MOCT 15150. B nomeLleHnn ona xpaHeHnsa He OOSMKHO OblTb TOKONPOBOASA-
LLer Nblfv, NapoB KUCMNOT U LWeNoYven, a Takke rasos, Bbi3bIBaloLLMX KOPPO3NIO
N paspyLualoLwLmx N3onaumio.

Pacxogomep He TpebyeT cneunanbHOr0 TEXHUYECKOro obCnyXnBaHms npu
XpaHeHUMW.

Mpn ncnonb3oBaHun cneumansHon Tapbl Ansa ycnosuin KpawnHero Ce-
Bepa YCnoBus XpaHeHus MOryT ObiTb ycTaHoBreHbl no rpynne 3 (XK3) no
FOCT 15150.

4.3. PacxogomMepbl MOTyT TPaHCNOPTMPOBATLCS aBTOMOOUIbHBIM, PEYHbIM, Xenes-
HOOOPOXHbIM N aBUALMOHHBIM (KpOME HerepMeTU3NpPOBaHHbIX OTCEKOB) TpaHC-
NnopTOM Mpu COBNAEHUM CrieayoLmMX YCIOBUM:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCSA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsAMoe BO3AeNCTBNE BNaru;

- TemnepaTtypa He BbIXOAUT 3a npegenbl oT MuHyc 50 go 50 °C;

- NPU NCNONBL30BaHUK cneunansHoOM Tapbl Ang ycnosun KpanHero Cesepa - OT Mu-
Hyc 55 go nntoc 70 °C;

- BNaXHOCTb He npesblwaeT 95 % npu Temnepartype o 35 °C;

- Bubpauma B ananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 MM nnu ycko-
peHunem ao 49 m/c?;

- yaapbl CO 3Ha4YeHreM NMKOBOro yckopeHus ao 98 m/c?;

- YNIOXXEHHble B TpaHCNOpTe U3genunsa 3akpensneHsl Bo n3bexaHne nageHust u co-
yAapeHU.

5. YTUIIU3ALUA

Pacxogomepbl He cogepaT BELWECTB U KOMMOHEHTOB, NPeAcTaBnAsoLmMX
ONacHOCTb ANSA 300PO0Bbs NI0AEN N OKpYXKaloLen cpeabl B npouecce aKcnya-
Tauun, XpaHeHus M TPaHCNOPTMPOBAHMS, a TakkKe MOCIe OKOHYaHMs cpoka
Cnyx6sbl.

YTunusaums pacxogoMmepa ocyLecTBnseTcs oTAenbHO no rpynnam marte-
puanoB: NNacTtMaccoBble U Pe3MHOBbIE 3IEMEHTbI, NMaTbl C ANIEKTPOHHbLIMMN
KOMMOHEHTaMM, MeTannmyeckne afieMeHTbl Koprnyca U KpenexHble 3fIEMEHTHI.
B KOHCTpYKTMBE NPOTOYHOM YacTn pacxogomMepa ncnonbayetcs ptoponsacT-4,
KOTOpbIN AN yTUNu3aumm OormkeH bbiTb cAaH B COOTBETCTBYIOLLYHO OpraHu3a-
LMHo.

32

// B3/NET



NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa

zdl%
zd*

* - CNpaBOYHbI pasmep

8

4

ANN\N

L

e

A\\N

1 — 6510K aneKMpPOHUKU; 2 — UHOUKamop,; 3 — KHOMKU ornmu4yeckol Krnasua-
mypsbl; 4 — nepsuYHbIl rnpeobpasosamerb pacxoda; 5 — wmyuep pedbbosol; 6 —
ealika wnuuyeesas (HakudHas)**; 7 — wmyuep omeemHbIl KOHUYECKUU**; 8 — aUHM

KperneHusi 3a3eMrisuea0 rnpoeodHuka; 9 — eepmossod; 10 — asiekmpoosI.
** - N3 KOMMNJIEKTA MOHTa)XHbIX YacTewn

Macca,
DN d*, Mmm di*, mm d2*, mm L*, mm H*, mm He bOonee,
Kr
10 10 13 10 192 285,0 7,4
15 16 19 14 172 285,0 7,6
20 20 23 18 196 296,0 8,4
25 26 29 24 207 305,0 9,0
32 32 41 39 207 316,0 9,7
40 38 41 39 228 323,0 10,5
50 50 53 47 267 315,0 12,1
65 66 70 59 309 339,5 15,2
80 81 85 75 323 347,5 16,8
100 100 104 94 384 367,0 20,9

Puc.A.1. Bug pacxogomepa nuLLEeBOro UCMosIHEHUs1 B €AUHOM KOHCTPYKTUBE C
pe3bboBbIM npucoeanHeHuem MNP Tuna «MonoyHasa mydTar.
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H*

* - CNpaBOYHbI pasmep

1 — 6710K aneKmMpPOHUKU; 2 — UHOUKamop,; 3 — KHOMKU ornmu4yeckol Krasua-
mypsbl; 4 — nepsuyHbIl rpeobpa3oeamersib pacxoda; 5 — ealika HakuOHasi;, 6 —
wmyuep; 7 — 8UHM KpErneHus 3a3eMrsroue2o rnpoeodHUKa, 8 — eepmoesod; 9 —

3/71eKMpPOO0kI.
Macca,
DN D1*, mm dil*, mm d*, mm D*, Mmm L*, mm H*, MM | He Bonee,
Kr

10 34 10 10 65 160 319,65 7,4
15 34 16 14 65 140 319,65 7,6
20 34 20 18 75 159 330,0 8,4
25 51 26 24 85 155 340,0 9,0
32 51 32 33 95 165 350,5 9,7
40 51 38 39 102 165 357,5 10,5
50 64 50 47 108 196 363,0 12,1
65 91 66 59 132 227 388,0 15,2
80 106 81 75 140 229 396,0 16,8
100 119 100 94 159 260 415,5 20,9

Puc.A.2. Bug pacxoaomMepa nuweBoro ucnosiHeHnda B eAMHOM KOHCTPYKTUBE C

ObICTPOCBHEMHBLIM NPUCOEAUHEHUEM TUNA KKITaMM».
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107

ANN\N

/4

H)‘(

L*

* - CNpaBOYHbI pasmep

1 — 610K aneKmpoHUKu; 2 — rnepeuyHbIl npeobpasosamesb pacxoda; 3 —
wmyuyep pedbbosol; 4 — 2alika wruyesas (HakuOHasi)™; 5 — wmyuep omeemHbil
rnpusapHoU™*; 6 — 2epmMo8800; 7 — 8UHM KPEMEHUS 3a3eM/ISIUW,E20 NMPOB8OOHUKa;
8 — a51eKkmpoOokI.

** - U3 KOMMJEKTa MOHTaXHbIX YacTen

Macca,
DN L*, Mm H*, mm He Oonee,
KIr
10 192 219,0 7.4
15 172 219,0 7,6
20 196 230,0 8,4
25 207 239,0 9,0
32 207 249,0 9,7
40 228 257,0 10,5
50 267 249,0 12,1
65 309 273,5 15,2
80 323 2815 16,8
100 384 301,0 20,9

Puc.A.3. Bug pacxogomepa nuiieBoro UCMNosiHeHUs1 B pa3feribHOM KOHCTPYKTUBE
¢ pe3bboBbIM npucoeanHeHnem MNP Tuna «mono4yHasa mydTa».
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—{ AN

Z N
{1
 J - 7

H*

* - CNpaBOYHbIN pas3mep

1 — 650k KoMmymauuu; 2 — rnepeuyHbIl rnpeobpazoeamerb pacxoda; 3 —
wmyuyep pesbboesol; 4 — wmyuep omeemHhbIl rnpusapHoU; 5 — 2epmoeeo0sl; 6 —
8UHM KPEreHUs 3a3eMIIsioue20 rnpo8oOHUKa; T — ar1eKmpookl.

Macca,
DN L*, Mm H*, Mmm | He Gonee,
KIr
10 160 265 7,4
15 140 265 7,6
20 159 276 8,4
25 155 285 9,0
32 165 296 9,7
40 165 303 10,5
50 196 295 12,1
65 227 319 15,2
80 229 327 16,8
100 260 347 20,9

Puc.A.4. Bug pacxogomepa nuiieBoro UCMNosiHeHUs1 B pa3feribHOM KOHCTPYKTUBE
C ObICTPOCHLEMHBLIM NPUCOeAUHEHMEM TUNA «KITaMny.
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176 - 184

346,5

1 — 6510k 3neKmpOHUKU,; 2 — 6J710K KOMMymauyuu. 3 — cu2HaslbHbIU Kabesnb, 4 —
kabenb numaHus MNMNP3; 5 — sUHM KpernneHus 3a3eMrsrueao rnpo8odHUKa.

Puc.A.5. Bug BTopu4HOro npeobpasoBarens pacxogomepa B pa3fefibHOM KOH-
CTPYKTUBe.
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NMPUNOXEHUE b. Bua koMmMmyTauMOHHbLIX MoAyen pacxogomepa

s lelelelellele]?
XS2

Hacmpotika

=] N

Paboma 1A SK3 SK2 SK1 _ %
A n A n A n
SK4 D {— [ — [ —
£ o< o< COo||(co| |cDo
Cepsuc w2 2
5 % g Bbix00-2 Bbixod-1 KHonka
rs485 | [~lofo (o] [e] o] (o] [e][e)
XT3 XT6 XTS5 XT4
s L EL B
- - m O

-24B+

Mumatue

FU1 — npedoxparumens 1 A ro uenu =24 B;

J1 — KOHmMakmHasi napa paspeuweHust Mooughukayuu Kasubpo8OYHbIX napamempos;

SK1 — nepeknoyamerb ycmaHO8KU pexxuma pabombi 8xoda yrnpasneHus;

SK2 — nepeknodamernb ycmaHO8KU pexuma pabombl OKOHEYHO20 Kackada yHU8ep-
carsibHo20 8bixo0a Neo1;

SK3 — nepeknodamernb ycmaHO8KU pexuma pabombl OKOHEYHO20 Kackada yHUBep-
casibHo20 8bixo0a Ne2;

SK4 — nepeknrovamens pexumos CEPBUC - PABOTA;

XT1 — knemmMHasi korio0ka rnodKMoYeHuUs1 kabesns numaHusi =24B;

XT2 — knemmHasi KorioOKa moKo80o20 8bIx00a;

XT3 - knemmHas kornodka uHmepgpetica RS-485;

XT4 — knemmHas koriodka exoda yrpasreHus;

XT5 — knemmHas korodka yHugepcarbH020 8bixoda Nel;

XT6 — knemmHasi KorioOKa yHugepcasibHo20 8bixo0a Ne2;

XS2 — knemmMmHas korodka nodkoyeHuss Mmodyned Ethernet, Profibus unu HART.

Puc.B.1. Bug moayns kommytauum B3.
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1 — ceemoOuodbi; 2 — KOHMakKkmHasi Kosio0ka 01151 MOOKrYeHUsT kabernss uHmepdghelica

Ethernet; 3 — mexHonoeuyeckul pasbem.

Puc.B.2.. Bug moayns Ethernet (yctaHoBneH B Mogyrnb KOMMyTaLum).

Kabenb nHTepenca Ethernet moxeT cHabxaTbcsi pasbeMom RJ45, noa-
KrntoYaeMbIM K CETU UM NEePCOHaNbHOMY KOMMbIOTEPY.

B MapkupoBska KOMMY-
TaUNOHHbIX 31IEMEHTOB
pasbema RJ45

® Tabnuua KoMmyTa-
LuMn curHanoB B kabene
Ethernet npn noakntoye-
HWUW K CETU 1 NepPCo-
HanNbHOMY KOMMbIOTEPY

—~—

1 8
KoHTakTbl
I KoHTaKT. Pasbem RJ45
enb
orores noaKnoYeHne MOAKNIOABHNG K
éﬂt?]ﬂyﬂﬂt ”K ot nepcoHansHoMy
erne KOMMbOTEPY
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2
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1 — ceemoOuo0bI; 2 — nepeknryamesnbs mepMuHamopa,; 3 — KOHmakmHasi Koriooka 0r1si
rnodkoYeHus1 kabens uHmepgbetica Profibus; 4 — mexHonosuyeckul pa3bem.

Puc.B.3. Bug moayns Profibus (yctaHoBneH B Mogyrnb KOoMMyTauum).

40

// B3/NET



SAl — nepeknroyamerns ucmoyHuka numadusi molynss HART; XP2 — mexHonoauye-
cKkul paswem; XT1 — koHmakmHas Kkorio0ka 0nsi nodKnYeHUs1 kabens uHmepdgbelica
HART.

Puc.b.4. Bug moaynsa HART (ycTaHOBMEH B MOAY b KOMMYyTaLuMN).

B Tabnuuya cooTBeT-

CTBMS NOSIOXKEHUS Nepe- SA1 XT1

kntoyatensa SA1 mn cur- 1 2 3
Hanos 8 Kasege HART " EXTERNAL (1-2) [ LOOPPWR [ PREF NC
o CAKIOtEHI € INTERNAL (3-2) NC PREF | LOOP GND
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TOK+
TOK-
obwmn
o6wuin
obwmmn
3KpaH2
3KpaHl

KOHTaKT3
KOHTaKT2|
KOHTaKT1|

<

a) 6ok kommymauuu NP3 (KpbiwkKa cHAMa);

ZHedye
uuimgo
e Le 1HOM
wumgo

Q I'[.L)IE.LHO)I
Q| [eryesnon

Q

0 II THed e

(e]
Q
Q

a) 6riok kommymauuu Bl (Kpbiwka cHama).

Puc.B.5. Bug 6nokoB KoMMyTaLumu pacxogomMmepa B pa3gesibHOM KOHCTPYKTUBeE.
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NMPUNOXEHUE B. Cxembl BbIXOAOB 1 BXoAa

B.1. YHMBepcanbHble BbIXoAbl

[na obecneveHns conpsXXeHNa ¢ pasnnyHbIMKU TUNamMmm NPUEMHUKOB OKO-
HeuyHble kackagbl Bbixogos b3 (puc.B.1) moryT paboTtaTb kak npu NnUTaHUM OT
BHYTPEHHErO Pa3BA3aHHOMO UCTOYHWKA MUTaHUA (aKTUBHbBIA PEXNM), TaK U OT
BHELLUHEro UCTOYHUKA NUTaHus (MaccuBHbIN pexnm). Tunosasi noctaBka — nac-
CVBHbIN peXnM paboTbl OKOHEYHbIX KaCKaZoB.

SK2
+3.3V (SK3) GND
/
2l s [} v
ON 100
330
‘ 100 ‘ TSOUT+
1 a4 (DIR+)
—
1k . TSOUT-
| I I
(DIR-)

Puc.B.1. Cxema oKOHe4YHOro Kackaga yHMBepcasbHbIX BbIXOAO0B.

B akTMBHOM pexnme HanpshkeHue Ha BbIXxo4e npu OTCYTCTBUM UMMYNbCA,
a TaKkKe COOTBETCTBYHLLEE YPOBHIO BbICOKMI B NOMMYECKOM peXUME MOXET
6bITb OT 4,5 go 5,0 B. MNpu Hanuyun nmnynsca n npu yposHe HU3kum B noru-
YECKOM pexnme — HanpshkeHne Ha Bbixoae He bonee 0,5 B. Pabota Bbixoga B
aKTUBHOM peXuMe [0oMycKaeTCs Ha Harpysky C COMpPOTUBIIEHMEM HE MeHee
1 kOm.

MoakntoyeHne okoHeYvHoro kackaga Bbixoga Ne1 (Bbixoga Ne2) K BHyTpEeH-
HEMY UCTOYHUMKY NUTaHUA + 5 B ocywecTBNgeTCs ¢ NOMOLLbIO NepeknovaTens
SK2 (SK3) Ha komMyTauMOHHOM nnaTe.

B naccMBHOM pexume [O0MnyckaeTcs MUTaHMe OT BHELUHEro MCTOYHMKA
HanpsbkeHMeM nocTosiHHoro Toka ao 30 B, gonyctumoe 3HaYyeHne KoMMyTUpy-
€MOro Toka Harpy3ku He 6onee 200 MA.

[AnvHa nuHUKM cBA3M AN yHMBepcarbHbIX Bbixogos — 4o 300 m.
B ckobkax ykasaHbl 0603Ha4yeHus1 curHanoB Bxoaa Ne2.
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B.2. TokoBbI¥# Bbixopf,

TokoBbIn Bbixog B3 B ananasoHax pabotbl (0-20) MA unu (4-20) MA moxeT
paboTaTb Ha Harpys3ky conpotmeneHnem o 1 kOwm, B gnanasoHe (0-5) MA — oo
2,5 kKOm.

[onyctumas anuHa kabensi cBA3M No TOKOBOMY BbIXO4y onpeaensieTcs co-
NPOTUBMNEHMEM NUHUK CBA3N. [pM 3TOM CymMMa BXOAHOMO COMPOTUBMEHUSA MPU-
€MHVKa TOKOBOrO CMUrHarna u CornpoTUBIIEHUS NNHUW CBA3W He OO0SDKHA NpeBbl-
LWaTb YKa3aHHOro CONpPOTUBMNEHUS HArpy3sKku.

MnTaHne ToKoBOro BbIXO4a OCyLLEeCTBIAETCA OT raJibBaHU4E€CKMN pa3BA3aH-
HOro UCTOYHUKaA BTOPUHHOTIO NMTaHnA pacxogomepa.

XT2
1 I+ —F}

K npuemHuky
MoKogo20 cucHana

2 I- —

Puc.B.2. Pas3bem XT2 ToKkoBOro Bbixoaa pacxogomepa.

B.3. Bxoa ynpaBneHus
Cxema Bxoaa ynpaBneHusi npusegeHa Ha puc.B.3.

SK1 OFF GND

+3.3V 1 4
: s 1=

ON 330
330
330
\ - D BUTTON
(J=)x ¥
3 2 GND

Puc.B.3. Cxema BXogHOro Kackaga pacxogomepa.

Mpun HaxoxaeHun nepekntodatens SK1 B nonoxeHun «OFF» (naccuBHbIv
pexuMm) B KadecTBe ynpasnswowero curHana Ha Bxog B uenb BUTTON-GND
AOMXKHbI NoAasaTbcs uMnyrnbebl Toka (0,5-20) MA.

B akTnBHOM pexunme paboTbl Bxofa (nepekntodatens SK1 Haxoantcs B no-
noxeHnn «ON») ynpaBnaoLWwmin curHan MoxeT Takke hopMMpoBaTbCs 3aMbl-
kaHnem koHTakToB BUTTON-GND (Hanpumep, C NOMOLLbIO KHOMKK) NpU COnpo-
TUBMEHUN BHELUHeN uenu He 6onee 50 Owm.

B oboux cnydyasix obecneumBaeTcs ranbBaHU4Yeckasi pasBsidka BXOOHOM
uenu.
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NMPUNOXEHUE I' UCTOYHUKMN BTOPUYHOIO NUTaHUSA
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6) Bung cboky

1 — 8UHMbI KOHMaKMHOU KOMOOKU 8bIXOOHO20 HarnpsiXxeHus =24 B;
2 — 8UHM MOOCMPOUKU 8bIXOOHO20 HalpPsXXEHUSs;
3 — ¢8emoOUOOHbIU UHOUKamMop BKMHOYEHUS UCMOYHUKa 8MOpUYHO20 numa-

Hus;

4 — 8UHMbI KOHMAaKMHOU KOSI00KU MOOK/IOYEHUS HanpskxeHuss numaHus ~220

B 50 'y (L — nuHus, N — Helimparib);
5 — cepbea 05151 0c8060X0eHUS 3alUeriKu;
6 — 3awerika 0ns KpenneHusi Ha DIN-petke.

Puc.l.1. UcTouHuk BTOpUYHOro nutaHus cepun HDR-30-24 (=24 B 30 BT).
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B) BUA CHU3Y
* - CNpaBOYHbIN pa3mep

1 — ucmoyYHuUK numaHus;

2 — KpoHWmMmeUH 0n1s KpenneHusi Ha DIN-peliky 35/7,5;

3 — KOHMakmHas Kosio0Kka nooKIto4YeHuUs cemegoeo Kkabesns ~220 B 50 'y
(L — nuHus, N — Heuimparb);

4 — yHOukamop pabomasl UCMOYHUKa 8MOPUYHO20 NUMaHusl;

5 — KOHmMakmHasi Kosio0Ka 8bIXOOHO20 HarpsiXXeHus1 =24 B.

Puc.l.2. UcTouHuk BTOpMyHOro nutaHusa «B3JIET UBIM» UBI-24.24 (=24 B 24 Br).

rel ter.xxx docl.0

46

// B3/NET



