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HacToawmn JOKYMEHT pacrnpoCTpaHAaeTCa Ha pacxogoMep-CHeTYNK
anektpomarHnTHein «B3JIET TOP» (mnanee — pacxogomep) u npegHa-
3Ha4yeH A8 03HAKOMSIEHUS C YCTPOMCTBOM M NOPSOKOM SKChnyaTauun
pacxogomepa.

B cBs13M ¢ NOCTOAHHOM paboTOM NO YyCOBEPLLUEHCTBOBAHMNIO N34ENUs
B pacxogomMepe BO3MOXHbl OTSIMYMSA OT HACTOSLEro pykoBOACTBA, He
BNUAIOLLME HA METPOSIOrMyeckne xapakTepuctukn n yHKUMOHarbHble
BO3MOXXHOCTU U3Jenus.

MEPEYEHb MPUHATBIX COKPALLEHNI

Dy - AnameTp YCNOBHOIo NPOXOAa;

A3C - aTOMHasi ANEeKTPOCTaHLUMS;

BK - 6BNok kKoMmyTauuu;

[S3C) - BIIOK 9NEKTPOHUKY;

YKKWN - XXMOKOKPUCTaNIMYeCknUn NHauKaTop;
MBI - ICTOYHWUK BTOPUYHOIO NUTaHUS;

rnripP - NepBUYHbLIN NpeobpasoBaTerib pacxoaa;

MMP3 - nepBMYHbLIN NpeobpasoBaTesib pacxona 3NeKTPOMarHUTHbIN;
o4cC - ANeKTpoaBMXKYyLLas cuna.

* k% %

Pacxodomep-cyemyuk anekmpomacHumHbit «B3JIET TOP» 3apeau-
cmpuposaH 8 [ocyOapcmeeHHOM peecmpe cpedcme usmepeHul PO
nod Ne 39735-14 (cepmuchukam ob ymeepxdeHuu muna cpedcme u3-
mepeHut RU.C.29.006.A Ne 53996).

Pacxodomep-cyemyuk aniekmpomacHUmHbit « B3J/IET TOP» coomeem-
cmeyem mpebogaHusM TexHu4yecko20 pearnameHma TamMOoxXeHHO20
corwsa TP TC 020/2011 «3nekmpomagHumHasi CoeMecmumMocmb mex-
Hu4ecKkux cpedcme» (pesucmpayuoHHbIl HoMep deknapayuu o coom-
gemcmeuu TC N RU [J-RU.AB72.B.01788).

Pacxodomep-cyemyuk aniekmpomacHUmHbiti «B3JIET TOP» coomeem-
cmeyem mpebogaHusiM caHUMapHO-3MUGeMUOI02UYeCKUX npasusn u
HOpMamueos.

YpaoctoBepsitowme OKYMeHTbl pa3MeLleHbl Ha cante www.vzljot.ru



http://www.vzljot.ru/

FTAPAHTUU USTOTOBUTENA

a)

6)

NsrotoButenb rapaHTMpyeT cooTBeTcTBMe pacxogomepoB «B3JIET
TOP» BCex UCMOMHEHUN TEXHUYECKMM YCIOBMSIM B npefenax rapa-
TUHOIO cpoka 21 mecsiy, ¢ AaTbl NEPBMYHON NOBEPKU Npu cobrtogeHnn
crneyroLwmnx yCrnoBui:

XpaHeHue, TpaHCNoOpTMPOBaHWE, MOHTaX W 3KCnryaTtauus usgenus
OCYLLECTBAOTCA B COOTBETCTBMM C KCMNSyaTauMOHHOW AOKyMEHTaUM-
ey Ha nsgenve;

MOHTaX W NyCKoHanago4Hble paboThbl BbINOSIHEHbI B TeYeHne 15 mecsa-
LeB C AaTbl NEPBUYHON NMOBEPKN C OTMETKOW B NacnopTe nusnenus;

Mpn HecobnogeHUn ycnoBusa nyHkTa |6 rapaHTUHBIA CPOK 3KcnnyaTaumm
coctaBnsieT 15 mecsaueB C AaTbl NEPBUYHON MOBEPKN U3OENNA.

r)

a)
e)

NMPUMEYAHWE. Jata BBOOa usgenus B akcnnyaTtaumio 1 gaTta no-
CTaHOBKM Ha cepBUCHOe ObCnyXMBaHME yKasblBalOTCA B nacrnopTe Ha
nsgenne B pasgene «OTMeTKM o npoBedeHun paboT», 3aBepstoTcs
NoANNCbI0 OTBETCTBEHHOIO NULIA U NeYaTblo CEPBUCHOIO LIEHTPA.

. rapaHTMﬁHbIIZ CPOK npoarneBsaeTcd Ha BpeMA BbIMNOJIHEHNA FapaHTMVIHO-

ro pemoHta (6e3 yyeta BPEMEHW €ro TPaHCNOPTUPOBKWU), €CfiM CPOK
NpoBeAEeHNs] FapaHTUMHOIO PEMOHTa NPEeBbICUN OOUH KaneHAapHbIN
mecsay,

N3roToBuTENb HE HECET rapaHTUIHbIX 00s13aTENbCTB B CreayoLwmx
cnyyasx:
OTCYTCTBYeT nacropT Ha usaenue ¢ 3anofiHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKEY;

) u3genue NMeeT MexaHUYecKne NoBPEXAEeHMS;

n3genve XpaHurocb, TPaHCMOPTUPOBANoOChb, MOHTMPOBANOCh UMK 3KC-
nryaTMpoBanocb C HapylleHvem TpebGoBaHUI aKchnyaTauMOHHOW [o-
KyMeHTauuu Ha n3aenve;

Obino gonyLeHo 3amep3aHue (nepexod B TBepaoe ha3oBoe COCTos-
HME) KOHTPONMPYEMOM XUAKOCTU B MPOTOYHONM YacTu U3genvs;

OTCYTCTBYET UK NoBpeXaeHa nriomba c noBepuUTesibHbIM Knenmowm;

n3genne nrn ero coctaBHasa 4acCtb noaseprasnochb pas6op|<e nnn gopa-

ooTke.
* % %

HemcnpaBHoe mnsgenne ana BbINOJIHEHUA FapaHTVIVIHOFO peMoHTa HanpaB-

naeTcAa

B pernoHarsibHbI U roOfIOBHOM CEPBUCHBIN LIEHTP.

NHdopmaumss no cepBUCHOMY 0BCNyXMBaHWKO NpencTaBreHa Ha cante
http: www.vzljot.ru B pasgene Cepswuc.



http://www.vzljot.ru/

OBO3HAYEHUE NCMNONHEHUA

McnonHeHus pacxogomepa oTnnyaloTcsl MaTepuanamm BHyTPEHHe-
ro MOKPbITUS MPOTOYHON YacTM U 3MEKTPOAOoB (C Yy4ETOM BMAA KOHTPO-
NMPYEMOW XXNOKOCTU) U UMEIOT creaytolime ob603HaYeHs:

O®dD-xxx,0C-xxx -obuenpombilneHHoe ncnosHexHme — O;

- arpeccuBOCTONKOE NCNOSNTHEHNE — A
A @ - xxx, A C - xxx
(8ns paboTbl C arpeCCUBHbIMMU XNOKOCTAMMN);

NP - xxx - nuLeBoe ncnosiHeHue — M.

Takke B 0603HA4YEHUM UCMONHEHUI pacxogoMepa WUCMOoMb3yTcs
cnepyroLime 6yKkBeHHO-LMPOBLIE CUMBOSbI:

- ® — TN npucoeanHeHna — onaHLueBoe;
- C — TN NpUCOeaNHEHUS — «COHABUYY;
- P — Tn npucoegmHeHnsa — pe3bboBoeE;
- XXX — Tunopasmep (Dy) pacxogomepa.

Pacxogomep MOXeT BbinyckaTbCA Kak B €4MHOM, Tak U B pasHe-
CEHHOM KOHCTPYKTUBE (MO0 3akasy).



1. OMMMCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

Pacxogomep npegHasHayeH Anst U3MepeHUsi B HaNopHbIX TPYGONpoBo-
Aax cpefgHero o6bEMHOro pacxoaa u obbeéma:

- ropsiyen N XonogHoW BOAbI,

- pacTtBOpPOB NMULLEBBLIX N TEXHNYECKNX KUCIIOT, Lenoven u Apyrnx cunb-

HOarpeccuBHbIX cpes;

- XKMOKMX MULLEBLIX NPOAYKTOB (COKa, BMHA, MMBA, MOMOKa, CMETaHbl,

ManoHes3a U T.n.);

- abpasunBHbIX cpen (Nynbnbl, Wnama, CTOMHOM BoAbl U T.4.);

- cnabo 3neKkTPoMpoBOAHbLIX >KMAKOCTEN (cnupTa, MaToOKW, XUMMKKO-

1.1.2.

OpraHUYecKnX XXUAKOCTEN 1 T.M.).

Pacxogomepbl MOryT yCTaHaBnMBaTbLCA Kak B MeTannmnyeckme, Tak
N B NNIAaCTUKOBbIE (METanNonnacTMkoBble) TpybonpoBoab!.

Pacxogomep-cyeTunk anektpomarHuTHeIn «B3JIET TOP» obecneuynBa-
eT:

n3MepeHne cpeaHero obbLEMHOro pacxoga npu NPsSMoM U obpaTHOM
HanpasBneHUn NoTokKa;

- onpeageneHne obbema HapacTarwmMm NTOrom otaesibHO Ansd npamMmoro m

obpaTHOro HanpaBeHus MOTOKa, a Takke Ux anrebpanyeckon Cymmbl C
y4eTOM HanpaBieHNs MOTOKa;

[03MpoBaHMe npeaBapuTenibHO 3a4aHHOro 3HayeHust obbemMa Xuako-
CTU UMW [O03MPOBaHME B PEXMME «CTapT-CTOM» W onpeaeneHve npu
3TOM BEeNMYMHbI OTMEPEHHOWN [03bl U BPEMEHM [O3UPOBAHUS;

- UHOWKaUMKO pe3yrbTaToB I/I3MepeHI/II71;

- BbIBO4 pPe3yJsibTaTtoB I/I3MepeHI/II7I B BWAe TOKOBOro, 4YacCTOTHO-

MMNYIbCHbIX N NTOTMYECKNX CUTHAr0B;

- aBTOMaTU4YECKMI KOHTPOJIb N UHOMKAUUIO Haln4na HewTaTHbIX CUTYya-

LA N OTKA30B;

- BbIBO, W3MepUTESIbHOW, AMarHOCTMYECKOW, YCTAaHOBOYHOW W ApYyromn

MHdopMauuKn Yyepes nocregoBaTenbHbl UHTEpdenc RS-485, a Takke
yepes nHTepenc Ethernet, Profibus nnu HART;

- 3alNTy YCTAHOBOYHbIX AaHHbIX OT HECAHKUMOHMPOBAHHOIO AOCTYMNa.

Pacxogomep obecrneuvBaeT Takke pacyeT 3HauyeHuW MaccoBOro
pacxofia U Macchl Npu BBeAEHUW B NPMBOP 3HAYEHUS MIOTHOCTU KOH-
Tponupyemomn uakocTu. MorpeLlHocTb onpeaeneHnuss MaccoBoro pac-
XoZa 1 Macchl He HOPMMPOBaHa.

PacxofomMep Takke MOXeT KOHTpOnuMpoBaTb 3arnonHeHue Tpybo-
NPOBOAA XUOKOCTbIO.



1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. TexHn4yeckmne xapakTepmucTuUKn pacxogomepa npmBeaeHnsl B Tabn.1.

Ta6nuuya 1

HanmeHoBaHue
napameTpa

3HayeHve napameTpa

1.lnameTp ycnoBHOro npoxoaa
(Tunopaswmep), Dy, MM

10

15

20

25

32

40

50

65

80 | 100 | 150

200

300

2.Hanbonbwnn namepsaemblii
cpeaHunn 06'beMHbI3[7I pacxog
XNAKOCTU Quans, M7/Y

2,83

6,37

11,32

17,69

28,98

45,28

70,75

119,6

181,1{283,0|636,8

1132

2547

3.4yBCTBUTENBHOCTL pacxogomepa
no CKOPOCTM NOTOKA, M/C

0,01

4 [laBneHue B Tpybonposoge, Mla

He Oonee 2,5 *

5.YpenbHasa npoBogumocTb pabo-
yen xugkoctn, Cm/m

-4
He meHee 10

6.Temnepatypa pabouen xmngko-
ctn, °C

oT muHyc 10 go 150 (npu gpymepoeke ghmoponnacmom)

OoT MuHyc 5 go 70

(mpu ¢hymeposke nonuypemaHom)

7.Hanpshkenve nutanus, B =24 (cm.n.1.2.3)
8.[NoTpebnsiemas MOWHOCTb, BT He bonee 15
9.CpepgHasa HapaboTka Ha 75 000
oTKas, 4
10.CpegHuin cpok cnyx6bbl, net 12

* - pacxogoMepbl MULLEBOro WUCMOMHEHUA MOCTaBNATCA Ha OaBlieHue

1,6 MMa;

- Nno 3akasy draHuoBaHHble pacxogomepbl Dy20-Dy150 moryt nocrtas-

naTtbes Ha aasnedue 4,0 MlMa.

1.2.2. OnekTponuTaHne pacxogomMepa OOSMKHO OCYLLECTBMATbLCA cTabunuan-
POBaHHbLIM HaMpPsPKEHNWEM MOCTOSIHHOrO TOKa 3HayYeHMeM U3 avanasoHa
(22-26) B c ypoBHeM nynbcauui He 6onee +1,0%.

1.2.3. Pacxogomep cootBeTcTBYyeT TpeboaHmsm TOCT P 52931 no ycrtom-

YNBOCTMW.

- K KniMMmaTudeckum Boagencteuam — rpynne [1 (anana3oH Temnepatypbl
oKpyXatowero Bosgyxa oT MuHyc 25 go 70°C, oTHocuTenbHas Bnax-
HocTb 40 100% npu 40°C 1 6onee HU3KMX TemnepaTypax, C KOHOEHCa-
umen Bnaru). Pacxogomep coxpaHsieT paboTocnocobHOCTL Npu Temne-
paType OoKpyXxarLero Bosgyxa 4o MuHyc 55°C (6e3 BO3MOXHOCTU YTe-
HUA OaHHbIX C nHaukatopa). orpelwHocTb onpefeneHnsi 06 beMHOro
pacxoga n obbema npy 3TOM HE HOPMUPOBAHA;

- K MEXaHU4YEeCKMM BO3aencTBusM — rpynne N2;

- K aTMochepHOMY aaBrieHuto — rpynne P2.

CrteneHb 3awmTbl pacxogomMepa cooTBeTcTByeT koay IP67 no

FOCT 14254.

1.2.4. Bug n maccorabapuTHble XapakTepUCTUKM pacxogomMepa npvBeaeHbl B

MpunoxeHnn A.



1.3. MeTponormnyeckne xapakTepuCcTUKHU

1.3.1. lNpepgenbl gonyckaemMon OCHOBHOW OTHOCUTESTIbHOW MOrpeLLuHOCTU Mnpun
N3MepeHUN, NHOuKaUMmK, permctTpaumnmn, XxpaHeHun n nepegade pesyrib-
TaToOB U3MepeHun cpeaHero obbeMHOro pacxoga, obbema pasnuyHbIX
Xngkocten npu nobom HanpaeBneHuM NOTOKa B AuanasoHe pacxodoB
oT 0,03:Quaus A0 Quaus cocTaBnaoT +0,35 %.

1.3.2. lpegensl gonyckaemMon OCHOBHOW MpUBELAEHHOM MNOrpeLuHocTn npu
N3MepeHUN, NHOuKauUumn, permctTpaumnmn, XxpaHeHnn n nepegade pesyrib-
TaToOB U3MepeHun cpeaHero obbeMHOro pacxoga, obbema pasnuyHbIX
Xngkocten npu nobom HanpasneHWM NoToka B AMana3oHe pacxOodoB
oT 0,001-Quaus A0 0,03-Q,iaus cocTansoT +0,35 %.

1.3.3. lNpepenebl gonyckaemon OOMONHUTENBLHOM MNOrpPeLIHOCTU pacxogomepa
COCTaBnsAOT:

e +0,2 % — Npy U3MEHEHUN TeMMepaTypbl KOHTPONMPYEMOW KNOKOCTU B
npepenax paboyero AvanasoHa;

10,1% Ha kaxgble 10°C — npu n3MeHeHNn TemnepaTypbl OKpy>XatoLLero
BO34yxa B npeaenax pabo4yero guanasoHa.

1.3.4. lpepenbl oonyckaemon OTHOCUTESIbHOM MOrpeLUHOCTN perncrpaumm
BpemMeHn HapaboTkn — +£0,1%.

1.3.5. lNo 3aka3y Bo3MOXHa nocTtaeka pacxogomepos Tunopasmepa Dy300 c
npegenamm otHocuTenbHon norpewHoctn +1,0 % B AnanasoHe pac-
xo00B oT 0,03:Quaus 80 Quans M Npeaenamm NnpuBeLeHHOM NOrpeLlHoOCTn
41,0 % B amanasoHe pacxogoB OT 0,002:Quawe A0 0,03-Quaus, roe
Quan=1273 m*/u.



1.4. CocTaB

KomnnekT noctaBku pacxogomepa npuseneH B Tabn.2.

Ta6bnuua 2
HanmeHoBaHue Kon. Mpym.

Pacxogomep 1 Mpymeyaxne 1
KoMnmnekT MOHTa)HbIN 1 Mpymevanwne 2,3
MacnopT 1

KoMnnekT akcnnyaTtaunmoHHOW JOKYMEHTaUUN B COCTaBe:

- PYKOBOACTBO Mo aKkcnnyatauun u. |1, I MpumeyaHve 4
- UHCTPYKLMS MO MOHTaxy

1.

2.

NMPUMEYAHUA.

Tunopasmep pacxogomepa u ero ucrnonHeHune (cm. pasgen O6osHadve-
HWEe UCMONHEHNI) — B COOTBETCTBUM C KapTOW 3akasa.

B komnnekT BXoOAaT: MpoOKnagku, KabenbHble HaKOHEYHWKW, NIioM6bl,
NpOBOJIOKa NIIOMOMPOBOYHAS, @ TaKkKe KOHMYECKMe LWTyLepbl U Hakna-
Hble rarku (41 NULWEeBOro UCMNOSTHEHUS).

Pacxogomep B pa3HECEHHOM KOHCTPYKTMBE MOCTaBMSIETCA C CUr-
HanbHbIMK Kabensamun anuHon 10 M. Takke OOMNOMHUTENbHO MO 3aka3sy
nocraenseTca MmydTta pasbeMHas U ckoba HacTeHHas Ans KpenneHus
BTOpPMYHOro npeobpasoBartens.

Kabenu nutaHusa n nHtepgencos nocTaBnATCS Mo 3akasy.

MpucoeguHuTensHas apmaTtypa Ans MOHTaxa pacxodoMepoB Ha
obbekTe noctaensieTca no 3akasy. B coctaB npucoeanHUTENbHOW ap-
MaTypbl MOryT BKNYaTbCs: pnaHubl, rabaputHein umutatop MMPJ3,
Kpenex, AONONHUTENbHbIE NPOKNaaKu.

Hdonyctnmoe gasneHne nocraBnsaeMon NnpucoeauHUTeNsHOM apma-
Typbl — 2,5 Mrla. lNocTaBka npucoeanHUTENBLHOM apMaTypbl Ha AaBre-
Hue 4,0 MlNa — no 3akasy.

Ons nutanuna ot cetn 220 B 50 'y MoXeT NoCcTaBnNATbLCA NO 3aKa3y
NCTOYHWK BTOpUYHOro nutanunsa =24 B (MpunoxeHue B).

3. Pacxogomep anga atomHon anektpoctaHuun (ASC) nocrtaBnsieTcs ¢ co-

OTBETCTBYIOLUMUM KOMMMEKTOM MPUCOEOVHUTENBHON apMaTtypbl U UC-
TOYHMKOM BTOpuMYHOro nutanus «B3J1IET UVBIM» UBI1-24.24 ansa nurta-
Hua ot cetn 220 B 50 Ny (puc.B.3 MpunoxeHus B).

4. QkcnnyaTaunoHHas AOKyMEHTauus U kapTbl 3aKkasa Ha JaHHoe u3genuve

N Opyryro npoaykuuio, Bblnyckaemyto cdovpmon «B3JIET», pasmelueHsbl
Ha canTe no agpecy www.vzljot.ru.

Tam e pasmelleHa nporpamma «YHuBepcarnbHbIA NPOCMOTPLUKKY,
BKNtovarowaa B cBon coctaB npunoxeHne «Monutop B3JIET TOP»
ans pabotbl ¢ npubopom no nHrtepdencam RS-485 n Ethernet.

10



1.5. YcTpoucTtBo u paboTta

1.5.1. MpuHUMN paboTbl

MpuHUMN paboTbl dNeKTPoOMarHUTHOrO pacxogomMepa OCHOBaH Ha
namepeHun anektpoasmxyLlen cunsl (34C) MHAYKUMU, BO3HMKAOLLEN B
obbeme aneKkTponpoBOAsLLEN XUOKOCTU, ABWXKYLIEACH B MarHUTHOM
rnone, co3gaBaeMOM 3rIEKTPOMarHUTHon cuctemon (puc.1) B ceyeHun
KaHana nepsuyHoro npeobpasosatens pacxoga ([rP).

CueHan
conpomusieHusi
-

MNumaxue
obMomok

3/1eKMpo-
MazHuma
>
ac
UHOYKyUU

>

lNMomok
JXudkocmu

-

an. — anekmpod.

Puc.1. Cxema anektpomarHutHou cuctembi MIMP.

90C wHaykumm E nponopumoHanbHa cpefHen CKOpPOCTU MOTOKa
XMOKOCTU V, pacCTOsSIHUIO Mexay anektpogamu d (BHYTpeHHeMy Ama-
MEeTpy NepPBUYHOrO NpeobpasoBaTens) n MarHUTHON NHAYKLMK B:

E=k-B-d-v,

roe k — koahmumnmeHT NponopLmMOHanbHOCTMU.

[ns naHHOro TMnopasmepa 3f1eKTPOMarHMTHOro pacxogomepa B un
d — Benu4nHbl NocTosiHHble. 3HadveHne JC He 3aBUCUT OT Temnepary-
pbl, BA3KOCTM, a Takke NPOBOAMMOCTW >XMAKOCTU MpPU YCMOBUU, YTO
NPOBOAMMOCTb HE MEHbLLE YKa3aHHOW B TEXHUYECKUX XapaKTepUCTMKax
pacxogomepa. C yyetom dopmynbl ansa S0C mHOyKumMm 06BEMHbIN
pacxog Q onpeaenseTcs cneaylowmm obpasom:

Q_n-dZ.V -d

4  4k-B

O6bem xuakoctn V, npoweawen yepes MNP 3a nHrepsan Bpeme-
Hn T, paccunTbiBaeTcsa no opmyne:

v-[Qod,
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3HaueHunss maccoBoro pacxona Qm 1 maccbl M paccunTbiBalOTCS B
COOTBETCTBUM C 3afaHHbIM 3HAYEHWEM MIIOTHOCTU KOHTPONMPYEMON

XUOKOCTU p.

1.5.2. YcTponcTBO pacxogomepa

1.5.2.1. Pacxogomep COCTOUT U3

nepBnYHOro npeobpasoBatensa pacxoga
anektpomarHutHoro (MMP3) n BTOpUYHOro nameputensHoro npeobpa-
3osatend (BlM1) — mukponpoueccopHoro 6rnoka anektpoHukn (b3) ¢ mo-
aynem kommyTtaumu. CTpyKTypHaa cxema pacxofgomepa rnokasaHa Ha

puc.2.
PACXOOOMEP
-  » YHugepc. 8bixo0b!
Bxod ynpasneHus <
> KnaBuartypa >
RS-485 (Modbus) onTuyeckas Tokosbll 8bIx00
> >
—————————— Ethernet
| Moaynb Ethernet 14— —r———————— >
____________________ Profibus
| Moaynb Profibus '4- — T === -
____________________ HART
| Mopynb HART '4-—' ————————— -

Mogynb koMMyTaLuu ‘

A

nnp |

nnea

a) 8 eOUHOM KOHCMpPyKmMuee

PACXOOOMEP
=24B

Bxo0 ynpasneHus

RS-485 (Modbus)

Y

nnea

‘ Mogynb koMMyTaLmu k——|\

Brnok anekTpoHukKu

|
}
[}
}
[}
}
}
]
}
: YHUSEDC. 8bIX00b!
]
}
[}
}
1
}
[}
)

>
KnaBuatypa >
onTnyeckas y
Tokoeblli 8bix00
>
—————————— Ethernet
| Moaynb Ethernet |<— — = —»
____________________ | Profibus
| Moaynk Profibus '4- -—TF-——-——- >
———————————————————— ! HART
| Mopynb HART '4-—--'— ———————— >

6) 8 pa3HeceHHOM KOHCmMpyKmuee

Puc.2. CTpyktypHasa cxema pacxogomepa.
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1.5.2.2.

MMP3 npeacrasndeT cobon MOnbI MarHUTOMPOHULAEMbIA LMNUHAP,
CHapyXmu KOTOpPOro pasmeLlleHbl 0OMOTKM anekTpomMarHuTa. BHyTpeHHAS
NOBEPXHOCTb LMNIMHAPA UMEET 3MEKTPOU3OSIALMOHHOE MOKPbITUE.

[Ons cbema N3MepuTeribHoro curHasna B CteHkax uunnmHapa B ropu-
30HTasrIbHOW MNSIOCKOCTU AnamMeTparibHO pacrofioXKeHbl ABa 3J1EKTpOoAa,
KOHTaKTupywuiune c KOHTpOJ'II/IpyeMOIZ XUOKOCTbIO.

[Ans onpegeneHnst CONPoOTUBMAEHUS KOHTPONIMPYEMOWN XUOKOCTU B
CTEeHKaX UMnuHapa B BEPTMKANbHOW NSIOCKOCTUM AnameTparnbHO pacno-
NoXeHbl ewe ABa anektpoaa (puc.1).

1.5.2.3. bnok anektpoHukn Bl obecneumBaeT:

- nutaHue oomoTtok MNMP;

- NnpyemM n o0bpaboTky nameputenbHblx curHanos (30C nHAyKuMKM n cur-

Harna ConpoTUBIEHNS);

- onpepneneHne obbemMa M Maccbl XUOKOCTU HapacTtarowmmMm MUTOrom oT-

AenbHO Ansi NPSIMOro M 06paTHOro HanpaBeHns NoToka, a Takke Cym-
MapHbIX 3Ha4YeHun obbema 1 Macchl ¢ y4eToM U 6e3 yyeTa Hanpasne-
HMS NOTOKa;

- onpepeneHne conpoTuBIiieHNA XNOKOCTH,

- Ao3npoBaHne npeasapunTesibHO 3agaHHOro 3Ha4eHuA obbema nnu mac-

Cbl XXMOKOCTU N B peXUMe «CTapT-CTOM» C KnaBuaTypbl WX NO BHELU-
HeMy curHany (4epes Bxoa ynpasrieHus);

- onpeaeneHne BpemMmeHn HapaboTKu HapacTalLWUM UTOrOM;

- AMarHOCTUKy paboTbl pacxogomepa;
- KOHTPOIb TeMnepaTypbl BHyTpu B3;

- XpaHeHne yCTaHOBOYHbIX JaHHbIX N NapaMeTpOB HAKOIMIEHUA;

- BbIBO4 HAa MHOUKATOP pe3ynbTaTtoB U3MEePEHNA U ONarHOCTUKKU, yCTaHO-

BOYHbIX NMapamMeTpoB, a TakKe AOCTYMN K HAaCTPOEYHbIM napameTpam u
X MOANGMKALNIO;

- BbIBO4 pe3ysibTatoB WU3MepeHnd B BuWAE TOKOBOrNro, 4acTOTHO-

MMNYINbCHbIX UINN NIOTMYECKUX CUrHasnos;

- BbIBO4, W3MEepUTESIbHOW, ANarHOCTMYECKOW, YCTaHOBOYHOW W ApYyrown

WHopMauum  4Yeped  nocnegosaTenbHbl  UHTepdenc RS-485
(Modbus), a Takke yepe3 uHTepdEenc AONONHUTENBHO yCTaHaBNMBae-
moro moayns Ethernet, Profibus unn HART;

- 3alnTy apXmMBHbIX N YCTAHOBO4YHbLIX AaHHbIX OT HECAHKLUMOHNPOBAHHOIO

1.5.2.4.

aocTyna.

Tun ycTaHaBnMBaemMoro [OOMOMHUTENbLHOIO MOAyns MHTepdenca
(Ethernet, Profibus nnn HART) onpegensietca npu 3akase.

Pacxopomep B pasHECEHHOM KOHCTPYKTMBE CHabXeH MoayrnsiMu KOM-
MyTauumn, Yepes3 KOTopble C NOMOLLbI CUrHanbHbIX kabenen ocyLecTs-
naetca ceasb mexay NP3 n BI.
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1.5.3. Pexxumbl paboTbl
1.5.3.1. Pacxogomep uMeeT Tpu pexnma paboTbl:

- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM;

- CEPBUC — pexxum noaroToBKM K aKcnfyaTaumm;

- PABOTA — skcnnyaTaunoHHbIA PeXnUM (pexnm nonb3osaTens).

1.5.3.2.

Pexvum HACTPOWKA 3agaeTca nyTem 3aMblKaHUS MepeMbIYKOM
KOHTakTHon napel J1 Ha nnate kommytauuu (puc.A.9) B3. Pexumsbl
CEPBUWC n PABOTA npu OTCYTCTBUM NEPEMbIYKA 3a4al0TCs COOTBET-
CTBYIOLLMM MONOXeHnem nepekniovatens SK4.

Pexumbl oTnu4arTca ypoBHEM OOCTyna K MHdopmaumm (MHAMUK-
pyemon Ha gucnnee n/wnu nepegasaemon no uHtepdencam RS-485,
Ethernet, Profibus nnn HART) n BO3MOXHOCTAMM MO M3MEHEHUIO YCTa-
HOBOYHbIX MapamMeTpPoB pacxogomepa.

HanbonbLunMy Bo3MoXHOCTAMM obnagaeT pexum HACTPOWIKA. B
3TOM pexXnmMe UHONUMPYKTCS BCe NapamMeTpbl U BO3MOXHa Moandmka-
LUMs BCeX YCTAHOBOYHbIX NapaMeTpoB. HaMMeHbLnMM BO3MOXHOCTSAMM
obnapaet pexum PABOTA.

Pexxum PABOTA — 3To pexunm akcnnyatauum pacxogomepa Ha obbek-
Te. B pexume PABOTA nonb3oBatens UMeeT BO3MOXHOCTb Npocmart-
puBaTb:

a) namepsiemMble 3Ha4YeHNS NapameTpoOB;
0) 3Ha4YeHne BpeMeHN HapaboTKM.

B pexunme PABOTA nonb3oBaTenb MMeeT BO3MOXHOCTb yrpas-
NATb JO3UPOBaHMEM, NpeaBapuTeNnbHO 3a4aB 3HadeHne obbema nmMbo
Macchbl A03bl XXUAKOCTU, UMN B PEXUME «CTapT-CTOMNY.

1.5.3.3. Pexxum CEPBUC — 310 pexmnm noaroToBKM pacxogomepa K akcnnyaTa-

UMM Ha obbekTe. B gaHHOM pexume OOCTYn K pefaKkTMpOoBaHUIO yCTa-
HOBOYHbIX NapamMeTpPOoB 3aLUMLLEH Naponem.

B pexume CEPBUC pononHuTenbHO (MO OTHOLUEHUIO K PEeXUMy
PABOTA) BO3MOXHO:

a) 6e3 BBOAA napons — NpocMaTpuBaTb 3HAYEHUS] BCEX YCTAHOBOYHbIX

napameTpoB U moanduumpoBaTb 3Ha4yeHne agpeca B cetu Profibus;

6) c BBOAOM Napons — npocMaTpuBaTh U MOAUMULMPOBATL 3HAYEHUS na-

pameTpoB:

- paboTbl no nHtepdencam RS-485 (Modbus), Ethernet, Profibus, HART;
- BXO4a ynpaBneHusi, TOKOBOro U YHUBEPCanbHbIX BbIXOA0B;
- hunbTpaumm curHana pacxoaa;

- KOHTPOJIs 3aMNONIHEHUS! TPYBONPOBOAA XKUAKOCTbHO;

- paboyero guanasoHa U3MepeHnst pacxoa U OTCeYek Nno pacxoay;
- [03UPOBaHUS;

- UHOUKaLMW.
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Takxke BO3MOXHA:
- KannbpoBka go3aTopa,;

- CMeHa napons Ang Aoctyna K Mmoandukauun yCTaHOBOYHbIX napameT-
pos. [1pn BbINycKe U3 NPON3BOACTBA yCTaHaBNMBaeTcAa naponb 123.

1.5.3.4. B pexxume HACTPOWKA BO3MOXHO MpocMaTpvBaTb U MOAUMDULIMPO-
BaTb BCe NnapamMeTpbl 6€3 UCKNIOYEHNS.

B aTtom pexunme npoussBoautca HacTtpourka npubopa B npouecce
NPON3BOACTBA N OCTUPOBKA (Kannbposka) npu NoBepKe.

1.5.3.5. Mogunumkaums yCcTaHOBOYHbIX MapamMeTpoB, AOCTYMHbIX B pexume
CEPBWC, He BnnaeT Ha METPONOrMyeckme xapakrepmuctuku npmbopa um
MOXEeT NPon3BOANTLCA NPU HEOBXOANMOCTM Ha OOBbEKTE.

MapameTpbl HAaCTPOMKM N KannbpOBKM pacxogoMepa B pexmmax
CEPBWC n PABOTA HegocCTymnHbI.
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1.5.4. BHelwwwHUe cBA3M pacxoaomMmepa

1.5.4.1. NuTepdpeiicol

B [locnepoBaTenbHbi MHTEpdenc RS-485 n untepdenc Ethernet no-
3BOSIAIOT yNpaBnsaTb NpMbOpPOM, CUMTbIBATb M3MEPUTENbBHYIO, YCTaHO-
BOYHYIKO M ONArHOCTUYECKYIO MHGOpMaLMIo, MoaMduumpoBaTb yCTaHo-
BouYHble napameTpbl. WHTepdenc RS-485 noppepkmBaeT npOTOKON
ModBus (RTU ModBus n ASCIl ModBus), NpyHSATbIA B KQ4YeCTBE CTaH-
AapTHoro B npubopax gupmbl «B3ITET».

MocnepoBaTenbHbIN UHTEpdenc RS-485 obecneumBaeT CBsA3b NO
kabento B rpynne M3 HeCKONbKNX abOHEHTOB, OAHMM U3 KOTOPbIX MOXET
OblTb NEepCcoHanbHbIN KOMMNbIOTEP, NPU AMWHE NMHMK cBA3n Ao 1200 m.
Mpn Hanuuumn B rpynne npmbopoB pasHbIX Npou3BoauTENen NS B3a-
WMHOrO COrflacoBaHUSA MPOTOKONOB OOMeHa MOXeT WUCMOob30BaTbCs
apganTep ceTeBblx npoTtokonos «B3JIET AC» ACIB-010.

Ckopoctb obmeHa no wuHTepdency RS-485 (ot 2400 po
115200 boa), a Takke napamMeTpbl CBA3WM YyCTaHaBNMBaKOTCA Mpo-
rPamMMHoO.

B ViHTepdenc Ethernet ncnonbayetca gnsa cBA3n NpubOpPoB B NoKasibHON
CeTu, a TakKe MOXEeT MCMNonb3oBaTbCA A 0OMeHa OaHHbIMKU 4Yepes
NHTepHeT mexay npubopamu fokanbHON CETU U yaaneHHbIM KOMMbHo-
Tepom (komnbtoTepamn). OBMEH OCyLLECTBNSETCS 4Yepe3 W3 Jo-
KanbHOW CeTu, nMmerLnn cobcTBeHHbIN (rnobanbHbin) IP-agpec. Mpu
obmeHe [JaHHble ynakoBbIBalOTCA B CTeK npoTokosioB Ethernet / IP /
UDP / TFTP / ModBus. lMogaepxunBaetca Takke npoTtokon ARP
(Ethernet / ARP), koTopbii ucnonb3yetcs gna onpegenexHms MAC-
apgpeca y3na no |IP-agpecy 3anpoca.

B VinTepdenc Profibus ncnonedyercsa ana nogknoveHnss pacxogomepa K
npombiwneHHon cetn Profibus, a HART-coBmecTMbIN UHTEpPdENC — K
HART-ceT npnbopoB 1 CYNTbIBAHNSA N3MEPUTESIbLHON, YCTAHOBOYHOM U
ANarHoCcTN4eCcKon nHgopmaumu.

1.5.4.2. Bxog ynpaBneHus

Bxon ynpasneHna npegHasHad4eH Anda  3anyCcka [o3mpoBaHuA
npeaBapuTeribHoO 3agaHHOro 3Ha4eHuA obbema X1UAKOCTU Unu 3anycka
M OCTaHOBa AO03UPOBaHUA B peXnMme «CTapT-CTon» no CurHany ynpas-
JNIEHN4.

Cxema uenn Bxoda ynpasfieHus, a Takke napameTpbl ynpasrsito-
wero curHana npuseeHol B [punoxeHuun b.

1.5.4.3. YHuBepcarnbHble BbIXobl

Pacxogomep umeeT ABa ranbBaHWYECKM pa3Bsi3aHHbIX YHUBEP-
canbHbIX Bbixoga Ne1 n Ne2, HasHayeHue BbIXOAOB B PasfMYHbIX pe-
XMMax 3afjaeTcsl ycTaHoBKaMu, npuBedeHHbIMM B Tabn.3. Cxema ue-
nen yHnBepcarbHbIX BXOAOB NpuBeaeHa B MNpunoxeHun b.

B vMNynbCHOM M 4acTOTHOM peXumax BbIXOAbl MOTYT MCMONb30-
BaTbCSA AN BbiBOAA pe3ynbTaTOB U3MEPEHUst B BUAE MMMYNbCHOWM Mo-
crnenoBaTenbHOCTM TUMNAa «MeaHApP» CO CKBaXXHOCTbHO 2 M HOPMUPOBAH-
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HbIM BECOM MMMynbCOoB. [peaensHasa Yactota cnejoBaHUsA UMMNYIbCOB
2000 Iy,

KoHcTaHTa npeobpasoBaHus Beixoga Ky (vmn/n) nnu Kom (Mmn/kr),
onpegensiollasl BEC MMMyrnbca, MOXeT yCTaHaBnuBaTbCs B npeaenax
ot 0,0001 go 9999. [Ina onpepenenns 3HayeHusa K, (Kpm) ¢ ydetom
MaKcumarnbHOro 3HadyeHus pacxoga B TpybonpoBoae, rae byget ycra-
HaBnMBaTbCA pacxogomMep, a TakkKe YaCTOTHbIX CBOWCTB MpUeMHUKa

MMNYINbCHOIro curHasna MoXHoO BOCINOJSIb30BaTbCA cbopmynoﬁ:

Kp[wvm /n]<

36-F 18-10%

makc  Qmakc " Tn

roe Quaxc — MakCUMarbHbIA 3KCNyaTauuoHHbIA pacxoq B Tpybonposo-
ne, My (T/4);
F — MakcnmanbHO gonyctumasi Ans npueMHuka 4YacrtoTa criegoBa-
HUSA UMNYNbCOB pacxogomepa, u;

Ty

‘CM:? — MUHUMalnbHO AonyctumMasa and npnemMHumka anmnTeribHOCTb

MMNYnbCOB pacxoaomepa, Mc;

T, — nepuog cnegoBaHWs WMMMNYNbCOB Ha BbIXOAE pacxogome-
pa, Mc.

Tabnuua 3. HazHa4yeHUs1 yHMBepcanbHbIX BbIXOA0B

Pexum paboThbl O6o3Ha4veHne Ycnosue hopMnpoBaHus curHana /
BbiX04a Ha gucnree N3MEHEHNA COCTOAHUA Ha BbiIXo4e
0- (Qm-) Pacxog npu obpaTHOM (OTpuUaTeNnbHOM) HanpaBneHUn
noToka
YacToTHbIN Q+ (Qm+) Pacxogq npu npamom (MOMNOXWUTENbHOM) HanpasneHuu
noToka
|Ql(Om|) |Pacxon npu nio6om HanpaeneHny NoToka
OkoH4yaHne Habopa 3agaHHOro 3HadeHusi obbema npu
Amn. oK. pos.
[031poBaHUn
MMnynbCHbIN V- (M-) O6bem (macca) npn obpaTHOM HanpaBfeHMn NOTOKa
V+ (M+) O6bem (Macca) npy NpAMOM HanpasfeHUM NOTOKa
IVI(M]) |O6bem (Macca) npu no6om HanpaBneHun NoToka
M3meHeHne HanpaBneHust NoToka >XuakocTn B Tpybo-
HanpaBneHue
npoBoae
Q > QHanb |[MpeBbiweHne 3Ha4YeHNs Q,aus
Owwnbka JTiobas owmnbka, gnarHocTMpyemas pacxogoMepom
Pene posatopa|CtapTt / oCTaHOB J0O3MPOBaHUSA
MutaHwne OTCyTCTBME CETEBOIrO NUTaAHNS
. | R BHe ananas M3mepeHHoe 3Ha4YeHne COMNpOTMBIEHNS Bbllle 3a4aHHO-
Norunueckui ro 3Ha4YeHus
3HayeHne conpoTMBIIEHUS BbILLE YCTAaHOBIEHHOIO NOpPO-
MycTtasa Tpyb6a 4
roBOro 3Ha4YeHUs Ans 3anosiHeHHOW TPyObl
Q BHe gmnana3s |3HayeHue pacxoga BHe 3aaHHOro gmana3oHa
Q < QmuH Tekyllee 3HadYeHWe pacxoda MeHblUe 3HaYEeHUS HUXHEN
rpaHvubl 3agaHHoOro pabo4yero gnanasoHa
Q > Omake Tekyliee 3HadeHne pacxoga 6onblue 3Ha4YeHsi BEpXHEN
rpaHuubl 3agaHHOro pabo4vero gnanasoHa
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Mo ymonyaHuio Npu BbiNycke M3 Npou3BoACTBa Ans Bbixoda Ne1i
yCTaHaBNMBaETCs YacTOTHbIA pexuM paboTbl 1 3HaveHne K, ykasaH-
Hoe B Tabn.4, 4to cooTBeTCcTBYET YacTtoTe okono 1500 My npn Quave.

Tab6nuua 4

Dy, MM

10 | 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300

Ky, nmn/n

1600| 700 | 400 | 250 | 160 | 100 | 65 | 40 | 25 | 15 7 4 |17

¢ B vactoTHOM pexunme 4acTtoTa cliegoBaHUA nponopunoHalribHa cpea-

HemMy OOBbLEMHOMY pacxody, W3MepeHHOMY B TeuyeHue npeabiayLimnx
80 mc.

Mpn paboTe B YacTOTHOM pexume 3apaetcs 3HadveHue K, a Takke
3HayeHus napametpoB MakcumanbHasa 4vactota (Fmakc) n ABapun-
HaA yacTtoTa (FaBap).

MakcumanbHas 4yacTtoTa — 4yacToTa Ha BbIxode NMpu Makcumarb-
HOM pacxofe B AaHHOM Tpybonposoae. [peBbilleHne Ha Bbixoae 3Ha-
YyeHnss MakcumanbHOM YacTOTbl AMArHOCTUPYeTCs B pacxodoMepe
Kak HellTaTHas cuTyauusi, T.e. 3alaHHOe ANs AaHHOro BbiXxoda 3Haye-
Hue K, HEKOppeKTHO.

ABapunHaa YactoTta — 4YacToTa cregoBaHUs UMMNYMbCHOW nocne-
posaTtenbHocTn (He 6onee 2000 y), koTopas 6yaeT dopmmupoBaTbCA
Ha BbIXoe B cryvae, ecrnm nsamepeHHoe 3Ha4yeHue pacxoga npesbila-
eT 3HavyeHne Quans AN AaHHoro Dy pacxogomepa. 3afjaHHoe 3HayYeHne
ABapunHOM 4acTOTbl JO/MKHO ObiTb HE MEHbLUE 3a4aHHOr0 3Ha4YeHus
MakcumanbHOM 4acToTbl ANs JaHHOro Bbixoda. [nsa OTKNoYeHus
PYHKLMN HOPMUPOBAHUA Ha BbIXOOe aBapUNHOW YacTOTbl HEOBX0AUMO
3agaTtb 3HauyeHne ABapuMrUHOM YacToThbl, paBHoe 0.

HasHauyeHne Bbixoga B YaCTOTHOM peXMME 3adaeTcsl yCTaHOBKa-
MW, NpMBeAeHHbIMK B Tabn.3.

Mpu yctaHoske | Q | ( Qm | ) — pacxon no moayrio, umnynbcHas no-
crneaoBaTenbHOCTb C YacTOTOW CredoBaHWs, MPOMNOPUMOHAnbHON U3-
MEpPEHHOMY 3HA4YeHMI0 pacxoda, PopMMpyeTcs Ha Bbixode npu nbom
HanpaeneHun notoka, npu yctaHoske Q+ (Qm+) — TONMbKO NPY NPSIMOM
HanpaeneHun notoka, Q- (Qm-) — ToNbKO Npu o6paTHOM HanpaBEHUN.

B vMmnynbcHOM pexume paboTbl B TEYEHME CEKYHAbl Ha BbIXOA MOCTY-
naeT nayka MMMNynbCoB, KONMYECTBO KOTOPbIX C Y4ETOM Beca MMnynbca
COOTBETCTBYET 06BbEMY, U3MEPEHHOMY 3a NPEAbIAYLLY CEKYHAY.

I'Ip|/| pa60Te B UMMNYJIbCHOM peXnme 3adaeTcAa 3HayvYeHune Kp n ne-
puoa nMmnynbcoB Tumn.

Mepnoa umnynbcoB Tumn — nepuog cCrneaoBaHMs UMMYNbCOB B
na4yke; Moxet ObITb 3agaHo 3HayeHue ot 1 go 1000 mc.

HasHayeHve BbIxoJa B UMMYNbCHOM pexvuMe 3afaeTcsl YCTaHOB-
kamu, npuBeAeHHbIMM B Tabn.3. Mpu ycraHoske |V [ (M |) — o6bem
(Macca) nNo MoAymnto, UMMYILChI, KOMMYECTBO KOTOPbLIX NPOMOPLIMOHASb-
HO M3MEpPEHHOMY 3HayeHulo obbema (Macchbl), MOCTYNaKT Ha BbIXOA
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npu noGoM HanpaBneHun notoka, nNpu yctaHoeke V+ (M+) — TOnbKo
npu NpsiMOM HanpasneHun notoka u V- (M-) — Torbko npu ob6paTtHOM
HanpaBneHuu.

Mpn yctaHoBke UMN. OK. A03. (MMMYNbC NPU OKOHYaHWU O03UPO-
BaHWA) Ha BbIxode pacxogomepa POpMUPYETCA OAMHOYHBLIA MMMYIbC
ANIMTENbHOCTLIO, paBHOW nonosunHe Tumn.

¢ B noruyeckom pexvme Ha Bbixode Hanuuumio cobbiTus (Mnu ero onpe-
[eNEeHHOMY COCTOSIHWIO) COOTBETCTBYET OMH YPOBEHb 3NEKTPUYECKOrO
cuUrHana, a oTCyTCTBUIO CODObITUSA (MU MHOMY €ro COCTOSIHWIO) — APYroW
YpPOBEHb CUrHana.

[MporpaMMHO 4N NOrMYeckoro pexuma 3agaeTcd 3HaveHue napa-
MeTpa AKT. ypOBeHb, T.e. ypoBeHb curHana (Boicokun nnv Huskum),
COOTBETCTBYHOLUUN HanuMuuio cobbiTus. JInekTpudeckne napameTpsbl
YPOBHeW curHana npusegeHbl B [NpunoxeHumn b.

Ha3HauyeHne Bbixoda B NOMMYECKOM pexuMme 3agaeTcsi yCTaHOBKa-
MW, NnpMBeAeHHbIMU B Tabn.3:

- HanpaBneHune — ypoBeHb cuUrHana Ha BbIXode W3MeHsieTcs Ge3 3a-
AEPXKM NPY M3MEHEHUW HanpaBrieHns NoToka B TpybonpoBoe;

- Q > QHamMb — ypoBeHb cuUrHana Ha BbIXO4e U3MEHUTCS, ECNN U3MEpPEH-
HOe 3HayeHue pacxopa NpeBbICUT 3HaveHne Quaue ANSA AaHHoOro Dy
pacxonomepa;

- OWwmnobKa — ypoBEHb CUrHanNa Ha BbIXOAE W3MEHUTCS MPU BO3HUKHOBE-
HUKM NBON HewTaTHOM CUTyaunn, ouarHocTupyemon npnbopom;

- Pene Ago3artopa — ypoBeHb CUrHasria Ha BbiXOo4e MEeHAETCA B MOMEHT
Ha4alia n oCtaHoBa npouecca 4O03NPOBaHUA,

- MuTaHKe — Npy HaNUUYUM HaNpPsPKEHUS1 MUTaHMSA Ha Bbixoge hopmupy-
€TCSl BbICOKUI YpOBEHb CuUrHana, npu nponagaHun nuTaHus Hanpsike-
HMe Ha BbIXO4e OTCYTCTBYET;

- R BHe gmManas — ypoBeHb CUrHarna Ha BbIXO4e U3MEHWUTCH, ecrnv name-
pPEHHOEe 3HayeHne COMPOTUBIIEHUS Bbllle HEKOTOPOro 3aAaHHOro 3Ha-
YeHus;

- MycTasa Tpyb6a — ypoBeHb curHana Ha BbIXOAE U3MEHUTCS, €CNn 3Haye-
HWe COMPOTMBIEHMS Bbille YCTAHOBMEHHOIO NMOPOroBOro 3Ha4YeHusa ans
3anofHeHHoW TpyObl;

- Q BHe Anana3 — ypoBeHb CurHarna Ha BbIXo4e U3MEHSEeTCH, eclim 3Ha-
YeHune pacxoga BHe 3agaHHOro anana3oHa,

- Q < QMUH — YpOBEHb CUIrHamna Ha BbiXoAe U3MeHUTCAdA, eCliin USMepPeEH-
HO€ 3Ha4yeHne pacxoga CtTaHeT MeHbllue 3Ha4YeHune Qmun;

- Q > QMakc — ypoBeHb CMrHana Ha BbIXo4e U3MEHWTCS, eCNN U3MepPeH-
HOe 3Ha4YeHWe pacxofa cTaHeT Goriblue 3HaYeHNe Quac-

1.5.4.4. ToKkoBbIV BbIXOZA

[anbBaHU4YeCKN pa3Bs3aHHbIN TOKOBbLIM BbIXO pacxogomMepa Mo-
XeT paboTaTtb B 0AHOM M3 Tpex auanas3oHos: (0-5) MA, (0-20) MA nnu
(4-20) MA.
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HomMmuHanbHble cTaTnyeckue XapaKTepucTtnkn TOKOBOIro Bbixoaa

QV = QHI‘I +(QBn_QHn)'M’

IMaKC - |MVIH

IB bIX _ 'MUH

Qm = QmHn + (QmBn - QmHn) I

IMaKC - IMI/IH

roe Qv (Qm) — W3MepeHHoe 3HaveHne pacxopa, M3/y; n/MuH;(T/;
Kr/MUH);

Qun (Qmun) — 3a4aHHOE 3HAYEHWE HWKHEro rnopora Mo TOKOBOMY
BbIXO4y, COOTBETCTBYOLLEE |y, M3/q; n/MuH; (T/4; Kr/MUH);

Qen (Qmen) — 3afaHHOE 3HAYeHWe BepxHero nopora no TOKOBOMY
BbIX04y, COOTBETCTBYHOLEE |yac, M3/q; n/MuH; (T/4; Kr/MUH);

lsux — 3HAYEHME BbLIXOAHOrO TOKOBOrO CUrHamna, COOTBETCTBYyHOLLEE
N3MEpPEHHOMY 3Ha4YeHUIo pacxoaa, MA;

lwake — MAakCMManbHOe 3Ha4YeHne amanasoHa paboTbl TOKOBOrO Bbi-
xoaa (5 unun 20), MA;

[y — MMHMMaNbHOE 3Ha4YeHne ananasoHa paboTbl TOKOBOIrO BbIXO-
Aa (0 unu 4), MA.

MporpammMHO Ansi TOKOBOIO BbIXOAa 3afaloTcst AnanasoH paboThl 1
3Ha4YeHMs YCTaBOK, a Takke HasHayeHue. MNpu ycTaHOBKE Ha3HaYeHUs
pacxop, TOK, NPOMOPLMOHAnbHbLIA U3MEPEHHOMY 3HAYeHU0 pacxoaa,
nofaeTcs Ha BbiXxoA Npv NoOoM HanpasreHnn NoToKa.

Bpemsa yctaHOBNeHus curHana Ha TOKOBOM BbIXOAe perynupyetcs
napametpom KcpmnbTpa, KOTOpbIN MOXET 3adaBaTbCs NPOrpaMMHO B
AananasoHe 3HayeHun ot 0 go 39. CooTBETCTBME HEKOTOPbIX 3HAYEHUN
KdunbTpa 1 BpeMeHn yctaHOBNEHMS NpMBEAEHbI B Tabn.5.

Tabnuua 5
Kdunbtpa 0 10 20 30 35 39
Bpems ycTtaHOBMEHUS, C 1 3 4 11 22 117

TokoBbI BbIXxog B auvanasoHax pabotbl (0-20) MA unu (4-20) MA
MOXeT paboTaTtb Ha Harpy3ky conpoTtusneHnem go 1 kOwm, B guanasoHe
(0-5) MA — 0o 2,5 KOMm.

,El,onycmmaﬂ AnvHa kabens cBsA3M Mo TOKOBOMY BbIXoAy onpene-
ndeTca conpoTtmueneHmnem nmMH1MM CBA3N. I'Ipw 9TOM CyMMa BXOOHOIo Co-
NMPOTUBIIEHNA MNMPUEMHUKA TOKOBOIo CUrHasmna m conpoTtusiieHnAa nnMHnm
CBA3N HE OOJTKHa rnpeBbillaTbh YKa3aHHOIo CoOnpoTuBNEeHNA Harpy3ku.
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1.5.5. KoHCTpyKuums

MpoTo4yHasa YacTb pacxodomepa, B 3aBUCUMOCTM OT TunopasmMepa
NMB0 HasHa4YeHUs!, BbIMOMNHAETCA B pa3HbIX KOHCTPYKTUBAX:

- noa npucoeguHeHue Tuna «caHasuy» (Dyl10, Dy15), korga MIMP3 ¢ no-
MOLLBIO LUNWUAEK 3aXUMaeTcs Mexay ABYMS driaHuamMu, npuBapeHHbl-
MU K KOHUam TpybonpoBoda B MecTe Bpesku pacxogomepa;

- cbnaHuyoBaHHoun (Dy20-Dy300), korga dnaHubl MNMMPJ3 kpenaTtcsa 6onTta-
MM K OTBETHbIM (braHuam TpybonpoBoaa;

- noa pesbboBoe npucoeamHeHne (Dyl5, Dy32, Dy50, Dy80), koraga
MMP3 ¢ nomouwbo HakMOHbBIX Faek NPUCTBIKOBbLIBAETCS K LUTyLepam,
npuBapeHHbIM K KoHLaM TpybonpoBoga B MeCTe BpPE3KM pacxogomepa.

BHYTpEeHHSAs NOBEPXHOCTb MPOTOYHOW YacTu qoyTepyeTcss PTopo-
NaacToM U NOSIMypeTaHOM.

Ha TopueBble nosepxHoctu MNMNP3 ¢ dyTepoBkon dpToponnactom
ANa nNpegoxpaHeHus ee B Mpouecce MOHTaxa WM aKchnnyaTaumm ycrta-
HaBMMBAKTCA 3alLUUTHbIE KOfbla U3 Hep)xasewwen ctanu. duameTpsl
3aWMTHbLIX Koney, npu mcnonb3oBaHun ¢naHues no NOCT 12820 wnc-
nonHexnmss 1 Ha gaenenune 2,5 MlMa obecneynBaldT COOCHOCTb BHYT-
peHHero kaHana NMrMP3 n oTBETHLIX oNaHLEB.

Kpome TOro, Hanunuve y 3awuTHbIX Koney dpnaHuoBaHHbIx MNP
3a3eMnaLwero nenecrtka obecneunBaeT ANEKTPUYECKUA KOHTAKT pac-
XO4OMEPOB C U3MEPSIEMOMN XUAKOCTbIO MPU UX MOHTaXe B MNIacTUKO-
Bble (MeTannonnacTnkoBbie) TpybonpoBoabl.

OneKTpoabl, KOHTaAKTUPYIOLWMNE C KOHTPONMPYEMOWN XUOKOCTbIO, B
3aBMCMMOCTM OT Ha3Ha4yeHus pacxogomepa (Buaa KOHTPONMpyemoWn
XNOKOCTWN) M3roTaBNMBAKOTCA M3 pPasnnyHbiX MaTepmanos. MapkupoBka
c obo3HauyeHnem martepuana anektpogoB (H - Hepxaetowas cranb,
Ta - TaHTan unu Ti - TUTAH) HAHOCUTCS Ha UUIMHAPUYECKYKD NOBEpPX-
HOCTb BbICTyNa MPOTOYHOM 4acTu pacxogomepa MNo4 MpUcoeuHEeHue
TMna «CaHaBUY» nnu dnadua pacxogomepa (MNpunoxeHue A).

BTopuyHbIi npeobpasoBaTenb COAEPXUT NnaTbl C 3NEKTPOHHbIMM
KOMMOHEHTaMu, KOMMYTaLUMNOHHYIO NnaTy, a Takke XWOKoKpuUcTannmye-
CKWUIA MHOMKATOP C NOACBETKON 1 ONTUYECKYHO KnaBunaTypy.

MeTannuyeckun kopnyc 6noka anekTpoHukn Bl nmeet umnuugpu-
Yyeckylo PopMy M 3aKpblBAeTCA C [BYX CTOPOH HaBUHYMBAKOLMMUCH
Kpblwkamu. NMepedHsis Kpbiwka MMeeT Mpo3payHylo NULEBYHO NaHenb.
Moa Hen pasmeLLaroTCa XUOKOKpUCTaANNUYeckun unagnkatop (AKKU) u
KnaBsuaTypa, BbINOMIHEHHAsA Ha OCHOBE (POTO3NEMEHTOB. POTOIANEMEHT
KHOMKM KnasuaTypbl cpabatbiBaeT nNpuv MOAHECEHUW K KHOMKe nanbua
pyKkn (Mnn kakoro-nnbo npegmera).

Pacxogomep MOXeT BbINyCKaTbCA:

- B €AUHOM KOHCTpyKTMBE, korga MNMP3 n Bl ckpennsoTca npy noMoLum
CTOMKN B OOMH ONOK;

- B pa3HeCeHHOM KOHCTpykTuBe, korga [1MP3 u Bl BbINONHEHbLI B BUAeE
oTAenbHbIX OnokoB. Brnokn cHabxeHbl MOAyNAMW KOMMYTaUWUWU, KOTO-
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pble obecnevnBaloT MOAKIOYEHNE curHanbHbiX Kabenewn [MMP3-BI1.
Kaxablh mogynb KoMMyTauun pasmMeLlaeTcs B OTAeNbHOM MeTannmye-
CKOM Kopnyce umnuHgpudeckon oopmMbl 1 obpasyeT 6ok KommyTaumm
(BK). Kopnyc BK 3akpbiBaeTcA C ABYX CTOPOH HaBWHYMBAKOLMMUCSA
KpblLKamW.

Koxyx MMP3 n nonas crourka, Ha koTopoun kpenutcsad B3 unn BK
BbIMOMHEHbI U3 MeTanna. Bo3amoxeH pa3BopoT B3 BOKpyr ocu CTOMKM
Ha 90°,180° n 270° no yacoBowu cTpernke (N0 3aka3y Mpu BbINyCKe M3
NPOW3BOACTBA).

Mpn HeobxoanmocTn (ans yaobcTBa CUMTbIBAHUSA MOKa3aHWUN) UH-
AnKaTop MOXET yCTaHaBnmBaTbCs Ha 6rioke ¢ passBopoToMm Ha 90° no
4acoBOW CTpesike (Mo 3akasy npw BbiNycke U3 NPOU3BOACTBA).

Kopnyc B3 B BepxHen YacTu UMeeT ABa YEeTbIPEXTPAHHbIX BbICTY-
na, ¢ repmoBBogaMun Ang kabens NUTaHus U curHanbHbIX Kabenewn.

Knemma 3awuTHOro 3asemreHus pacxogomMepa pacrnosioXeHa CHU-
3y Ha kopnyce b3 (BK).
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1.6. MapkunpoBka n nfioméupoBaHue

1.6.1. Ha nuueBon naHenun kopnyca b3 pacxogomepa B eAMHOM KOHCTPYKTU-
BE yKa3blBalOTCS:

- HanmeHoBaHne nNpunbopa;
- TOBAPHbIN 3HAK (PUPMbI-U3rOTOBUTENS;
- 3HaK YTBEPXOEHUsI TUNa cpeacTBa U3MEpPEHUS.

CBepxy Ha kopnyc B3 3akpennsetca wuneg (puc.3), Ha KOTOPOM
npuBeaeHbl:

- XapaKTepucTuKM pacxogomepa (HanpspkeHue nuTaHus, MakcMmarbHoe
AaBneHne 1 TemnepaTtypa KOHTPOSIMPYEMOW XMAOKOCTU, KOO CTeneHu
3aWmThl);

- UCMOJNHEHNE PacxodoMepa;
- 3aBO/ICKOV HOMep pacxodomMepa.

HanpsikeHne nnutanus ....................... =24B; 0,7A
MakcumanbHOE AABMNEHUE .........cccevvenn.... 2,5 MlMa
TemnepaTypa KUOKOCTU ...coovevvveeeeeeeanieen. 150 °C
CTEMNEHD 3ALUNTBI cevvveeeevinieeeeeieeeee e eeeeaaanss IP 67
WcnonHeHne .
pacxofomepa Eg/!’ 3aBopckon

. ) HOMep
\ﬁ TP 00-032 | Ne 800046 4/

Puc.3. Bug wunbpa pacxoaomMepa B eAMHOM KOHCTPYKTUBeE.

1.6.2. Ha nuueBowi naHenu kopnyca B3 pacxogomepa B pa3HECEHHOM KOHCT-
PYKTUBE YKa3bIBalOTCH:

- HaumeHoBaHwue npmnbopa;
- TOBapHbIN 3HaK OUPMbI-U3rOTOBUTENS;
- 3HaK YTBEPXAEHNSA TUNa cpeacTBa U3MEpPEHUS.

Ceepxy Ha kopnyc B3 3akpennsietca wunbg (puc.4), Ha KOTOPOM
YKa3blBalOTCS:

- XapaKTepUCTUKM pacxogomMepa (HanpsKeHue NUTaHUs, CTENEHb 3allu-
Thl);

- UCMOMNHEHNe pacxoaoMepa;
- 3aBO/ICKOI HOMEp pacxoaomepa.

Ha wunbge 6noka kommyTaumMum BTOPUYHOrO npeoGpasoBaTens
npuBeaeHbi:

- XapaKTepuCTMKM pacxogoMepa (MakcumanbHoe paboyee OaBrieHue,
TemnepaTypa XUAKOCTU U KO CTeNeHU 3aluThbl);

- UCMOMNHEHNe pacxoaoMepa;
- 3aBO/ICKOI HOMEp pacxoaomepa.
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n
saoronaps |l

PACXONOMEP-CYETYUK SNEKTPOMATHUTHEIA
HanpsoxeHme MATEHKS ......
CTeneHb 3aLMTSI cooceseoeens

BIJET TSP B

.. 524B; 0,7A
cioneens IP 67

5%@’27’ 3aBoackomn

\g TOP S0 | |

HOMep
Ne 000000 Jg/

a) wurnb0 Ha brioke anekmpoHuku Br1

BIET TOP nneg
PACXOOOMEP-CYETHUK ANEKTPOMATIHAUTHEIU
MaKcUMANEHO® JABIIEHUS .nrvorasonsassmonse 25 MIITA
TeMNEepPaTYPE HKUOKOCTU ..cvorcocnseor sesassonraseee 100 C
CTEMNEHb SAUUMATED . eevvveensonesesssecsnross sswssssssmesase I OF

% Ml BT
T3P 20=300K Ne 000000

6) wunb0 Ha brioke kommymauuu NP3

Puc.4. Bug wunbaos pacxogomMmepa B padHeCeHHOM KOHCTPYKTUBe.

1.6.3. [Nlocne noBepkn pacxogomepa NomMoMpyeTcs KOHTakTHas napa pas-

peweHnA MO,D,M(bI/IKaU,I/II/I KaJ'II/I6pOBO‘-IHbIX napamMeTpoB.

1.6.4. Jna 3awmTbl OT HECaAHKLUMOHMPOBAHHOIO A0CTyna npu 3akcnnyaTtaumm

MOryT BbITb ONNOoMOUpPOBaHbLI HAaBECHOM NNOMBON KpbILWKK kKopnyca b3.
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2. NICNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AkcnnyaTauyuoHHbIe OrpaHu4yeHus

2.1.1.

2.1.2.

2.1.3.

JKcnnyaTauusa pacxogomMepa [OOoSbKHa MpoM3BOOUTLCA B YCINOBUSIX
BHELLHMX BO3AENCTBYIOLWNX (haKTOPOB, HE NPeBbILALWNX ONYCTUMBIX
3Ha4YeHUn, OroBopeHHbIX B .1.2.3.

Pacxogomep MOXeT ycTaHaBNMBaTbCS B BEPTUKANbHOM, FOPU30OHTarb-
HOM MM HaknoHHOM TpybonpoBoae. Hanuuve rpsa3eBUKOB MK cnewm-
anbHbIX PUNLTPOB He 06s13aTeNbHO.

ToyHasa n HagexHasa paboTa pacxogomepa obecnevmBaeTcs Npwu Bbl-
nosiHeHun B mecte yctaHoBku MNP crneayrowmx ycnosumn:

- OTCYTCTBYET CKOMNMNeHne Bo3ayxa;
- DaBreHne XMOKOCTU UCKIoYaeT razoobpa3oBaHue B TpybonpoBoae;

2.1.4.

2.1.5.

Ha Bxoge u Bbixoge [P umeroTca NpsAMONUHENHbIE yvacTkn Tpybo-
nposoga cooTBeTcTBYOWeN AnnHbl ¢ Dy, paBHbim Dy TMNP. Ha aTtux
yyacTkax He AOSMKHO ObITb HUKAKMX YCTPOWCTB UMM 3NEMEHTOB, BbI3bl-
BaOLLUNX U3MEHEHME CTPYKTYPbl MOTOKA XUAKOCTY;

BECb BHYTPeHHUN ob6bem kaHana [P B npouecce paboTbl pacxono-
Mepa 3anoJSTHEH XXUAKOCTbIO;

HaNPsXXEeHHOCTb BHELLUHEro MarHUTHOrO MOMSA MPOMbILIIEHHON YacToThl
He npesblwaeTt 400 A/m.

BHUMAHME ! 3anpewiaetcs Ha Bcex atanax paboTbl C pacxono-
MEPOM KacaTbCsl pyKaMu 3MEKTPOAOB, HaXOOSLWMXCA BO BHYTPEHHEM
kaHane MrpP.

PekomeHpauum no BbIGOpPY MecTa yCTaHOBKM W MpaBuiia MOHTaxa
(emoHTaxa) pacxogomMmepa, onucaHne Habopa aneMeHToB apmaTypbl
N3NoXeHbl B [OKyMEHTe «PacxO4oMep-CYETUMK SNEKTPOMArHUTHbIV
«B3NET T3P». NHcTpykums no moHTaxy». LUKCA.407212.002 M.

Tun n cocTaB KOHTPONMPYEMOW XUOKOCTU (Hannyme M KOHUEHTpauus
B3BeCeW, NOCTOPOHHNX XUAKOCTEN U T.MN.), peXum paboTbl N COCTOSIHUE
TpybonpoBoga He [OOMMKHbI MNPUBOAUTL K MOSIBNEHUID OTIIOXEHUN,
BNIMSOLWNX HA paboTOCNOCOOHOCTb U METPOSIOrMYECKNEe XapaKTepucTu-
Kn pacxogomepa.

Ona obecneyeHna paboTocnocoOHOCTM pacxogomepa B CUC-
TeMe, UCNOSb3yLEN YyronbHbin PUNbLTP, HEOOXOAUMO crneauTb
3a ero UCNMpaBHOCTLIO.

HeobxogumocTb 3awmTHOro 3asemrieHus npubopa onpegenseTrca B
cooTBeTCTBUKN C TpebosaHuaMM rmasbl 1.7 «[MpaBun ycTtponctea anek-
TPOYCTaHOBOK» B 3aBMCUMOCTU OT HaNpsbKeHUs MUTaHUA U yCroBui
pa3smeLleHna npmbopa.
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2.1.6.

2.1.7.

MonHuesawmTta obbekta pasmelleHus npubopa, BbINOMHEHHAA B CO-
OTBETCTBUM C «VIHCTPYKUMEN NO YCTPOWUCTBY MOJSTHME3ALMUTbI 34aHUN,
COOPYXXEHUA W MNPOMbILIIEHHBIX KOMMYHMKauun» CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccun Ne280 ot
30.06.2003), npepoxpaHsieT npmbop OT BbIXOA4A M3 CTPOSA MPU HaNn4nm
MOSHMEBbLIX Pa3pPsa0B.

TpeboBaHUs K YCNoBUSIM 3KCnyaTauum M BblOOpYy MecTa MOHTaxa,
NpUBEAEHHbIE B HACTOSILLEN JKCMryaTaUMOHHON AOKYMEHTauuu, y4u-
TbIBalOT Hanbonee TUNUYHbIE BHELUHME (DaKTOphbI, BNUsiiOWME Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLeCTBOBaTb MM BO3HUKHYTL B
npouecce ero 3kcnnyaTauuMum BHellHWe akTopbl, He noaaarolimecs
npeaBapuTenbHOMY MPOrHO3Y, OLEHKE MIM NPOBEPKE M KOTOpble Mpo-
N3BOANTENb HE MO Y4ecTb Npu paspaboTke.

B cnyyae nposiBneHnsi noaobHbIX hakTopoB crieayeT YyCTpaHUTb UX
WUNM HaTM MHOe MEeCTO JKcnryaTauuu, rae AaHHble akTopbl OTCYTCT-
BYIOT UM HE OKa3blBaOT BNUSHUS Ha paboTy nsgenus.

2.2. Bbibop TMNopasmepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

Beibop TMnopasmepa pacxogomepa onpegensieTcss AgvanasoHOM pac-
xoaoB B TpybonpoBoae, rae 6yaeT ycraHasnueatbes MNP, Ecnn gua-
nasoH pacxodoB And JaHHOro TpybonpoBoaa yknagbiBaeTcsa B guana-
30H pacxoOoB HECKOSbKMX TUMOpa3MepoB pacxogomepa, To onpege-
NATb HYXKHBIW TUMOpPa3Mep pekoMeHOyeTCs UCXoasa M3 3aJaHHoro npe-
AENbHOro 3Ha4YeHus NoTepb Hanopa.

Ecnun 3HayeHne Dy BbIGpaHHOro Tunopasmepa pacxogomMepa MeHbLue
3HavyeHus Dy TpybonpoBoaa, Kyaa npeanonaraetcs ycTaHaBnvBaTb
MrP, To gns MoOHTaxa B TpybonpoBoL WCMONb3YKTCA MepexonHble
KOHyca (koHdoy3op 1 anddys3op).

Onpegenutb rmapaBnMyeckme NOTepPU Hanopa B cUcCTeMe <KOH(y3op —
MNP — guddysop>, NpuBeLEHHON Ha PUC.5, MOXHO MO HWXeNpuee-
AEHHON MeToauKe.

2.2.3.1. AicxogHble gaHHble ANa onpeaeneHus noTepb Hanopa:

- 06beMHbIN pacxop XMAKOCTU B JaHHOM Tpybonposoge - Q [M?’/t-l];
- Dy nogBogsuero TpybonpoBoga -D1  [mmMm];
- Dy nnp -D2  [mm];
- Dy otBOgAWEro Tpybonposoaa -D3  [mm];
- Yron KOHYCHOCTM KOHJpy30pa -0 [rpag];
- Yron KoHycHocTu anddysopa -az [rpag];
- ANWHa NPAMOSIMHENHOro y4acTka -1 [Mm].
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OH DN L. Dm
| |
o/2 | sl
1 — KOHy30p;
2 — 10/1HOMNPOXOOHas wapoesas 3ad8uxKa;
3 -TIrP;
4 — dugbgby3zop.

Puc.5. Cxema Tpyb6onpoBoaa B mecte yctaHoBku IMIP.

2.2.3.2. CornacHO WM3BECTHOMY MPUHUMUMNY CYneprno3vuun CyMMapHble NoTepwu
Hanopa h, B cucteme <koHdysop — MNP — anddysop> cknagbiBatoTcs
N3 MEeCTHbIX NOoTepb Hamnopa B KOHGy30pe hyq, NPSAMOSIMHENHOM Yy4acT-
ke (anuHon I) hya 1 anddysope hys.

MoTepwn Hanopa B KOHAy30pe onpenensatTcs No rpaduky puc.6a,
roe Vv, — CKOpPOCTb MOTOKa XWMOKOCTU B NPAMOSIMHENHOM yyacTtke. [pa-
1K 3aBUCMMOCTM NOTEPL Haropa OT CKOPOCTWU MOTOKAa paccyuTaH ans
yrna KOHyCHOCTU KOHQpy3opa oy = 20 °. [Ina onpegeneHus CKopocTu no-
TOKa >XXMAKOCTU MO 3Ha4vyeHuto o6beMHoro pacxoga Q MOXHO BOCMOfb-
30BaTbCs rpamkom puc.7 nnm popmynomn:

Q[M3 /LI] . 103 .

v[M/cl= ———-—
[wie] 09 m-DZ[MM]

[MoTepn Hanopa B NPSMOSIMHEMHOM Yy4acTke OnpeaenstTca Mo
rpadouky puc.66. Mpaduk 3aBUCMMOCTM NOTEPL Hamopa OT CKOPOCTU
noToKa paccymTaH Asis OTHOLEHUN OMNHbBI MPSIMOMMHENHOMO yyYacTka K
anameTpy 15; 20; 25 n 30.

MoTepun Hanopa B anddysope onpenenatoTca no rpaduky puc.6s.
"padhmk 3aBMCUMMOCTU NOTEPLb Hamopa OT CKOPOCTM MOTOKA paccyuTaH
ANA yrra KoHycHocTn anddysopa oz = 20° 1 OTHOWEHUN HanbonbLLero
AnameTtpa guddysopa K HaumeHbLemy 2,0; 2,5; 3,5 n 4,0.

NMPUMEYAHUE. TlporpammHoe obecnevyeHve And npoBeneHus
YTOYHEHHOrO pacyeTa noTepb Hanopa B cucteme <koHdpysop — MNP —
Anddy3op> NOCTaBNAETCS NO 3akaay.
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a)

h,s, M BOA.CT.

0,4
0,35 -
0,3 1
0,25 - :
02 f----
0,15 1 :
0,1 4----+
0,05 - : ! ' : . . : :
0 . . . T . . . . .
2 3 4 5 6 7 8 9 10 11 12 V, mc
0)
h,, m Bog.CT. 1/D,
12
10 - 30
25
8 - 20
6 - 15
4- L} L}
2 {-oe
0 .
1 2 3 4 5 6 7 8 9 10 11 12 v, m/c
B)
h,3, M BoA.CT.
33— D/,
733 DU SR AU SRS S U SR IS SR X ¢
3,5
2 1 2,5
1,5 - 2.0
1 -
0,5 1
0 -
1 12 v,, mic

Puc.6. Npadmkn 3aBucumMocTen notepb Hanopa B KOHdy3ope (a), npamonu-
HeWnHoM y4acTtke (6) u andcysope (B).
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L —
1.0 | ] 20
05— —— e L [ 10
il i 5
0.2 _— — 5
f"1
0.1 — o L 2
—
0.05 ——— 1
—— 0.5
0.02
0.01 [0:2
0.1 0.2 0.3 05 0.7 1.0 2.0 3.0 5.0 70 9.0 12.0 mle

Puc.7. Npacumk 3aBuCMMOCTU pacxona XUAKOCTU OT CKOPOCTU NOTOKa Ans
pa3nuyHbIX 3Ha4YeHun Dy,
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2.3. lNNogroTtoBKa K paboTe

2.3.1. Mepbl 6e3onacHoCTH

2.3.1.1. K paboTe c pacxogomMepoM AonyckaeTcsi nepcoHan, U3yuYmBLUMIA 3KC-
nryaTauMoHHY0 JOKYMEHTAUMIO Ha n3genue.

2.3.1.2. Npwn nogrotoBke MU3OeNUs K UCMNOSMb30BAHUIO U B NMpoLiecce aKcnnyaTa-
unn gormkHbl cobnogaTteca «[paBuna TeXHUYECKOW 3JKcnnyaTtaumm
3MEeKTPOYCTAHOBOK MnoTpebutenei» n «MexoTpacneBble npasuna Mo
oxpaHe Tpyaa (lNpaBuna 6e30nacHOCTM) Npu AKCAnyaTaunm anekTpoyc-
TaHOBOKY.

2.3.1.3. lpn npoBeageHnn paboT C pacxogoMepoM OrnacHbIMU hakTopamn ans
YyesioBeka SBMSAKOTCA:

- NEpPEMEHHOE HanpshkeHne (C AeNCTBYOLWMM 3Ha4YeHnem o 264 B vac-
Totom 50 lNu);

- fasneHue B Tpybonposoae (ao 4,0 Mrla);
- Temnepatypa paboyen xungkoctn (go 150 °C);

- Apyrne dakTopsbl, CBsA3aHHbIE C Npodunem 1 cneumdurkon obbekTa, rae
NPOU3BOAMUTCH MOHTaX.

2.3.1.4. 3anpewaeTca MCNonb3oBaTb pacxogoMepbl Npu AaBneHunM B Tpybo-
nposoge 6onee 2,5 MlNa (6onee 4,0 MlNa — ana pacxogomepos, Bbl-
nyckaembIX Mo 3akasy).

2.3.1.5. B npouecce paboT no MOHTaxy, NyCKOHanaake Unm pemMoHTYy pacxoao-
Mepa 3anpeLLaeTcs:

- MPOU3BOAUTbL MOAKIOYEHMSI K PacXO4OMepy WNN 3aMeHy arekTpopa-
ANO3NEMEHTOB MNPY BKIMIOYEHHOM MUTaAHWUN;

- JEMOHTaX pacxogomMepa u3 TpybonpoBoaa A0 MOSMHOIO CHATUA AaBre-
HMS Ha y4acTke TpyOoONpoBOAa, rae NPoM3BOAATCS paboThbi;

- NICNOJ1Ib30BaATb HEUCripaBHblE SJ'IeKTpOpa}J,I/IOﬂplllGOpr, QNEKTPOUHCTPY-
MeHTbl NMMB0o 6e3 NoaKNYeHNsa nx KOpnycoB K Marnctpanm 3alluTHOro
3a3eMI1eHnA.

2.3.2. lpn BBOAE B 3KCMyaTaumMo pacxogomepa AOMKHO ObiTb NPOBEPEHO:

- COOTBETCTBME HamnpaBneHus cTpenku Ha kopnyce MNIMP HanpaeneHuo
noToka XXnakoctu B Tpybonposoae;

- COOTBETCTBME [ONIMH MPSIMONMUHENHBbIX YY4acTKOB Ha BXOAE W Bbixoae
pacxoaomepa;

- MPaBUSTbHOCTb MOAKITIOYEHNA pacxogoMepa M B3auMOLEMNCTBYIOLLENO
obopyaoBaHMsa B COOTBETCTBUM C BbIOpaHHOW CXeMOW;

- NPaBUINbHOCTb 3aAdaHHbIX PEXXNMOB pa6OTbI BbIXOOO0B pacxoaomMepa;

- COOTBETCTBMNE HanpAXeHunda nntaHn4d 3agaHHbIM TEXHUYECKNM XapaKTe-
PUCTUKaM.
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2.3.3. Pacxogomep npu nepBoM BKMOYEHUWU MK Nocne AnuTernbHOro nepe-
pbiBa B paboTe roToB K 3KCnyaTauumn nocre:

- MONHOro npekpaweHns OAUHaMUYEeCKUX rMApaBrMYeckUX NpoLEeccoB B
TpybonpoBoae, CBsA3aHHbIX C UBMEHEHMEM CKOPOCTM M pacxoda XXUAKO-
CTU (NPV OMOPOXXHEHMM UMK 3anofIHEHUN TpybGonpoBoaa, perynmpoBke

pacxoga v T.n.);
- 30-MuHYyTHOM npoMbIBKK TP NOTOKOM >XXMAKOCTY;
- 30-MMHYTHOro Nporpesa pacxogomMepa.

2.3.4. Nepen BBOAOM B 3KCnfyaTauuio Heobxoammo onnombupoBaTtb pacxo-
AomMep u 3agBuxkM 6annaca (Npu ero Hanuyun).
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3. TEXHUWYECKOE OBCIYXXUBAHUE

3.1. lNpoBepka TEXHUYECKOro COCTOAHUA

3.1.1.

BBeaeHHbI B 3KCnyaTauuio pacxoaoMep pekoMeHayeTcst noasepraTtb
nepuoamnyeckoMy OCMOTPY C LiENbio KOHTPONS:

- paboToCnocobHOCTN pacxogomepa;
- cobnoaeHns YCnoBuin akcnyaTaumm;

- HAlMM4nAa Hanps>keHnA nnTtaHuA,
- OTCYTCTBUA BHELLUHUX HOBpe)K,D,eHMVI COCTaBHbIX YacTemn pacxogomepa,

- HAAEXXHOCTU AJNTEKTPUHECKMNX N MEXAHUYECKUNX COeVNHEHUN.

3.1.2.

3.1.3.

3.1.4.

MepuroaMYHOCTb OCMOTPa 3aBUCUT OT YCINOBWUIA 3KCNnyaTauuun, Ho
He AorkHa ObITb pexxe 04HOro pasa B ABe Hedenw.

HecobntogeHne ycrnosuim akcnnyatauumn pacxogomepa B COOTBETCTBUM
C pasgenom 1.2.3 MOXEeT NPUBECTM K ero 0TKasy UIn NpeBbILLIEHNIO 40~
MyCTMMOrO YPOBHS NMOrPELLUHOCTM U3MEPEHWM.

BHelHNe noBpeXxaeHust Takke MOryT NMPUBECTU K MPEBbLILLEHNIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [Mpu  nosiBrneHum
BHELLUHMX NOBPEXAEeHUN n3aenus unu kabens nutaHusi, cBa3n Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UMW perMoHarnsHoe npeacraBu-
TENbCTBO ANS onpeaeneHnst BO3MOXHOCTU ero AarbHewnen akcnnya-
Taumn.

B npouecce akcnnyaTtaumm pacxogoMepa He pexe OOHOro pasa B rog
HeobXxoaMMO MPOBOAUTL MPOMUIAKTUYECKUIA OCMOTP BHYTPEHHEro Ka-
Hana [P Ha Hanunume 3arpsi3HEHU U/MnNu oTnoXeHun. [JonyckaeTca
HanuMyue nerkoro HaneTa, KOTOPbIM AOSMKEH CHUMATbCA C MOMOLLbLO
YNCTOW MATKON BETOLLM, CMOYEHHON B BOAE.

Mpyn Hanuuun 3arpA3HEHUn N/UnM OTNOXEeHUN gpyroro Buga nmbo
MX CYyLEeCTBEHHOW TOMLWMHbI HEeOOXO0AMMO MNPOU3BECTU OYUCTKY MNO-
BepxHocTu MNP 1 oTnpaBuTb pacxogoMep Ha BHEOYEPEOHYH NOBEPKY.

OumnCTKy OTNOXEHMI B 3TOM Crlyqyae pekoMeHOyeTcsi NMpoOBOAUTb
cpasy ke nocrne M3BreYeHus pacxogomepa u3 TpybonpoBoda ¢ NoMo-
LL{bl0 BOAbI, YNCTOW BETOLUM M Heabpa3nBHbLIX MOKOLLUX CPEACTB.

Mpn oTnpaBke pacxogomepa Ha MOBEPKY UM B PEMOHT HEOOXoaMMOo
nocrne OemMoHTaxa O4YUCTUTb BHYyTpeHHuM kaHan [P oT otnoxeHuwn,
obpas3oBaBLUMXCSA B MpoLecce aKcnnyataumm, a Takke OT OCTaTKOB pa-
boyen xugkoctn. OCTaTKM arpecCUBHOMN XUAKOCTU AOSIKHbI ObITb
HEeMUTPannM3oBaHbI.

Mpy MOHTaxe U OEeMOHTaxe pacxodoMepa HeobxoOouMo PYKOBO-
[ICTBOBATLCA MHCTPYKLMEN MO MOHTaXy pacxogoMepa.

OTnpaBka pacxogomMepa Ans NpoBeaeHusl NoBepku NMMbo pemMoHTa
[IOIPKHa MNPOU3BOAMTLCA C MacrnopToM pacxogomepa. B conposoau-
TenbHbIX JOKYMEHTax HeoOGXoAMMO YKasbiBaTb MOYTOBbIE PEKBU3UTDI,
TenedoH U hakc oTnpaBuUTens, a Takke cnocob u agpec oGpaTHOW
[OCTaBKMW.
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3.2. NNoBepka

Pacxogomep-cyetyunk anektpoMarHuTtHelin «B3JIET TOP» npoxo-
ANT NEepPBUYHYIO NOBEPKY MpU BbiMyCKe U3 NPOM3BOACTBA U Mocne pe-
MOHTa, Nepnoanyeckne — B npoLiecce aKcnayaTauum.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

NoBepka pacxogomepa Mpov3BOAUTCH B COOTBETCTBUWM C pasge-
nom «MeToamka noBepkuM» [OKyMeHTa «Pacxogomep-cyeTymk anek-
TpomarHuTHbin  «B3JIET TOP». PykoBoacTtBO nNo  3aKcnnyatauuu.
Yactb lI». LUKCO.407212.002 P3.
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4. YIIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. Pacxopgomep «B3JIET TOP» ynakoBbiBaeTCa B UHOUBUAYAIbHYIO Tapy
kateropumn KY-2 no FrOCT 23170 (kopobKy 13 rodopupoBaHHOIro KapToHa
nmMbo AepeBSHHbIN ALLKK).

MpucoeamHuTenbHas apmaTtypa NocTaBnsieTcsi B OTAENbHOW Tape
pOCChINbIO UNM B c6ope Ha OAMH UM HECKOSbKO KOMMIEKTOB.

4.2. XpaHeHne pacxogomepa OO/MKHO OCYLECTBIIATLCA B YNaKOBKE U3roTo-
BUTENSA B CYXOM OTannBaemMom NOMELLEHUN B COOTBETCTBUMN C Tpebo-
BaHuamu rpynnbl 1 no FOCT 15150. B nomelwleHun ans xpaHeHust He
AOJDKHO ObITb TOKONPOBOASALLEN NbIfIM, NApoB KACAOT M LWenoyen, a
TaKkKe rasoB, BbI3bIBaOLLMX KOPPO3UIO U paspyLUAOLLMX N30NALNIO.

Pacxogomep He TpebyeT cneunanbHOro TEXHUYECKOro obcnyxmnea-
HUS NPU XpPaHEHWUMN.

4.3. Pacxogomepbl MOryT TpaHCMOPTUMPOBATLCS aBTOMOOUNbHBIM, PEYHbIM,
XEenes3HOOOPOXHbIM U aBMaUMOHHLIM (KpOMEe HerepmeTu3npoBaHHbIX
OTCEKOB) TPAHCMOPTOM Mpu COBNIOAEHNN CNEAYHOLNX YCIOBUNA:

- TPAaHCNOPTMPOBKA OCYLLECTBSAETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET NpsMoe BO34encTBne Bnaru;

- Temnepartypa He BbIXoauT 3a npeaensl oT muHyc 40 go 50 °C;

- BMaXHOCTb He npesbiwaeT 95 % npu Temnepatype go 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Iy, ¢ amnnutygon go 0,35 mm unu
yckopeHuem o 49 m/c?;

- yoapbl CO 3Ha4eHneM NMKOBOro yckopeHusi 4o 98 m/c?;

- YNIOXEHHbIE B TpPaHCNoOpTe usgenusa 3akpenneHbl BO nsbexaHne nage-
HUSA N coyaapeHu.
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NMPUNOXXEHUE A. Bua coctaBHbIX YacTen pacxogomepa

B 170* - 172+ -

B3JIET TOP
PACXOHOMEP-CHETUMK
9 anEKTPOMATHUTHI

145*

- Ll*

* - CNpaBOYHbLIN pasmep
1 — 610K 371€KMPOHUKU;
2 — UHOUKamop;
3 — KHOMKU onmu4eckou Knasuamypbl;
4 — Mmecmo MapKupoBKU Mamepuara 3/1eKmpooos;
5 — 3awumHoe Kosnbyo;
6 — nepsuYHbIl npeobpasosamersb pacxoda;
7 — Kremma 3a3eMreHUs;
8 — 2epmoee00;
9 — 371eKMpPOO0kI.

* * L1*, mm * Macca, He

Dy, mm D*, mm D1, mm (C KonbLAMM) H*, mm Bonee, Kr
10 34 61 93 240 3,4
15 39 61 93 240 3,5

Puc.A.1. Bug pacxogomepa Dy10, Dy15 (B eguHom KoHCcTpykTuBe, TP nog
npucoeguHeHne Tuna «COHABMYY, C 3aLUUTHBIMW KOMbLLaMNn).
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170*

B3JIET T3P

PACXO[IOMEP-CYETYMK

@ QNEKTPOMATHUTHbIN @

NOl|[@ [€

172*

145*

L1*

* - CNpaBOYHbIN pa3mep

1 — 6r10K 311€KMPOHUKU;
2 — UHOUKamop;
3 — KHOMKU 0rnmu4ecKoU Krasuamypbl;
4 — Mecmo MapKupo8KU Mamepuara 371eKmpooos;
5 — 3awumHoe Kosnbuo;
6 — repeuYHbIl npeobpasogamersib pacxooa;
7 — 8UHM KperneHus: 3a3eMrIsiu,ea0 rnpo8oOHUKa;
8 — 2epmose00;
9 — a51€KMpPOOkI;
10 — scrnomoc2ameribHas oropa;
11 — anemMeHm KpenneHusi 3auwumHo20 Kosbua, obecrnevusarowuli
a/IeKmMpuYecKull KOHmMakm Kopriyca pacxodomepa c paboyeli

XKUOKOCMBIO.

Dy, Mm D*, MM D1*, Mm L, mm L1*, mMm H*, MM Hgﬂggjc'é’e
Y ’ ’ (6e3 koney) |(c konbLamm) ’ . ’
20 50 100 142 150 270 5,6
25 58 110 192 200 280 6,2
32 65 130 192 200 290 7,7
40 75 140 192 200 300 8,6

Puc.A.2. Bug pacxogomepa Dy20-40 (B eanHoM KOHCTpykTUBeE, MNP cdnaHuo-
BaHHbIN, C 3aLUTHBIMU KOSbLIAMMK).
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170*

172*

145

B3JET TOP
PACXO[JOMEP-CHETH/K
4 snecrowarumasin | ©
~O||ON ¥
Vv
I}

p| D* D1*

L1*

* - CcNpaBOYHbIV pasmep

1 — 6510K 311EKMPOHUKU;

2 — uHOukamop;

3 — KHOMKU onmuyeckol Krasuamypbl;

4 — Mecmo MapKuposKu Mamepuarsna 351ekmpodos;

5 — 3awumHoe Kornbyo;

6 — nepsuyHbIl Npeobpasogamersb pacxooa;

7 — 8UHM KpenneHus 3a3eMIsiiou,e20 rnpoe8ooHUKa;
8 — 2epm0o8800;

9 — 371eKMPO0kI;

10 — scriomozamersibHas oriopa;

11 — anemeHm KpenneHus 3auumHo20 Kosbya, obecrnequsarouwul 3rnekmpu-
yeckuli KOHmakm Kopriyca pacxodomepa ¢ paboyeli XUOKOCMbIO.

L*, mm L1*, mm Macca,
Dy, Mm D*, mm D1*, mm ’ ’ H*, Mmm He bornee,

(6e3 korney) |(c konbuamm) r
50 87 155 192 200 315 10,1
65 109 175 192 200 325 11,5
80 120 190 192 200 340 13,6
100 149 225 242 250 370 19,7
150 202 290 262 270 430 33,2
200 258 358 322 340 493 52
300 362 475 482 500 607 98

Puc.A.3. Bug pacxopgomepa Dy50-300 (B eanHom koHcTpykTuse, MNIMP dnaHuo-

BaHHbIN, C 3aLLUMTHBLIMM KOMbLAMM).
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170*

B3JIET TP
PACXOIOMEP-CHETUMK

@ ANEKTPOMATHUTHBIA @

OJ[ON Q¥

172*

145*

106*

11

* - CnpaBOYHbIN pasmep
1 — 6510K 311IeEKMPOHUKU;

2 — uHOukamop;

3 — KHOMKU onmu4eckoU Krnasuamypbl;
4 — nep8uYHbIl npeobpasosamersib pacxooda;
5 — wmyuep pe3bbosoli;
6 — ealika wnuyesas (HakuOHas)™*;

7 — KOnbyo yrninom{umesibHoe™™;
8 — wmyuep omeemHbIli KOHUYECKUU**;

9 — BUHM KperneHus 3a3eMrsUe20 NPo8oOHUKa;

10 — eepmoegod;

11 — 31ekmpoosi.
** - 13 KOMMNIIEKTa MOHTa)XHbIX YacTewn

Macca,
Dy, MM D*, MM L*, Mmm L1*, Mmm H*, Mmm He bOonee,
Kr
15 21 141 171 245 3,80
32 37 186 224 275 7,60
40 43 188 228 283 8,10
50 55 222 266 285 11,0
80 87 262 322 320 14,5

Puc.A.4. Bug pacxogomepa nULeBOro UCnosiHeHus (B eQUHOM KOHCTPYKTUBE,
pe3bboBoe npucoeguHenue MMI1P).
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106

- L1

\

1 — 6510k KOMMymauyuu;

2 — repeuYyHbIl npeobpasosamerns pacxoda.

U > ~_ e BN/

AN

Dy, mm D*, MM D1*, MM L1*, mm H* MM Macca, He
(c konbuamu) Bonee, kr
10 34 61 93 214 2,6
15 39 61 93 214 2,7

Puc.A.5. Bug INMMNP3 pacxogomepa Dy10, Dy15 (B pa3sHeceHHOM KOHCTPYKTUBE,
MNP nopg npucoegmMHeHne TuNa «CIHABMYY, C 3alLUTHBIMUM KOSMbLiaMK).
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- 149 -

TEe=
= g -

L1 (-

A zs‘—m_zj

L
L1

1 — 6510k KOMMymauyuu;

2 — repsuYyHbIl npeobpasosamersb pacxoda.

L*, mm L1*, mm Macca,
Dy, mm D*, mm D1*, mm ’ ’ H*, mm He bornee,
(6e3 koneu) |(c konbUamm) r
20 50 100 142 150 244 4.8
25 58 110 192 200 254 5,4
32 65 130 192 200 264 6,9
40 75 140 192 200 274 7,8
50 87 155 192 200 289 9,3
65 109 175 192 200 299 10,7
80 120 190 192 200 314 12,8
100 149 225 242 250 344 18,9
150 202 290 262 270 404 32,4
200 258 358 322 340 467 51,2
300 362 475 482 500 581 97,2

Puc.A.6. Bug TMIMNP3 pacxogomepa Dy20-300 (B pa3HECEHHOM KOHCTPYKTUBE,
MNP donaHuoBaHHbIN, C 3alUMTHBIMK KOMbLAMW).
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L]

I'y

Y

A

1 — 6510k KOMMymauyuu;

2 — repesuYyHbIl npeobpasosamers pacxoda.

106

Macca,
Dy, Mm D*, Mmm L*, Mm L1*, Mmm H*, Mm He Oonee,

Kr
15 21 141 171 219 3
32 37 186 224 249 6,8
40 43 188 228 257 7,3
50 55 222 266 259 10,2
80 87 262 322 294 13,7

Puc.A.7. Bug INMNP3 pacxoaomepa nueBOoro UCNOSHEHUA (B pa3HECEHHOM
KOHCTpYKTMBE, pe3bboBoe npucoeanHenue MMMP).
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A

Y

161

A
Y
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BBJIET TeP

PACHOMOM|EP-CYETYMK 1
SMEKTPOMATHUTHBIA -
(0] |

132
[F

L

288

106

B e
v

$100

=
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=o)=

M}

106

ANSAY > 2N/

0 _HJ-H—/ Y

149

-
-

A

Y
o
N

A

1 — 6r10K 311IeKMPOHUKU;
2 — 6510k KOMMymMmauyuu.

Puc.A.8. Bug BTOpMYHOro npeobpasoBaTesns pacxogomepa B pa3HeCeHHOM
KOHCTPYKTUBE.
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r{HHRAARARE
XS2

Hacmpotika

=] n

Pa6oma 1A SK3 SK2 SK1 - %
A n A n A i
SKd I;I co| ([co| |eo
£ & =s co| |co| |eo
Cepsuc [
3 S % Bbix00-2 Bbixod-1 KHonka
RS-485
ololo olo|o|ofolo

]

XT3 O|O| X1

DIR+
DIR -
BUTTON »<

-24B+

MumaHrue

FU1 — npedoxpaHumerns 1 A no uenu =24 B;

J1 — KoHMaKkmHasi napa paspeweHusi MoouguKkayuu Kanubpo8o4HbIX napa-
mMempos;

SK1 — nepeknoyamerns ycmaHo8Ku pexuma pabomabi exoda ynpaesieHus;

SK2 — nepeknodyamernb ycmaHo8KU pexuma pabombl OKOHeYHO20 Kackada
yHueepcarsbHo20 8bixo0a Ne1;

SK3 - nepeknoyamernb ycmaHo8KU pexuma pabombl OKOHEYHO20 Kackada
yHUBepcarsibHO20 8bixo0a Ne2;

SK4 — nepeknoyamerns pexumos CEPBUC - PABOTA;

XT1 — knemmHas Kormooka nookroYeHUs kabessa numaHus =24B;
XT2 — KnemMmHasi KoriloOKa MmoKo8020 8bIXx00a;

XT3 — knemmHasi KorioOka uHmepgetica RS-485;

XT4 — knemmMHas kosio0ka exoda yripaesieHus;

XT5 — knemmHas Konodka yHueepcarbHo20 8bixoda Ne;

XT6 — knemMHasi KosiodKka yHueepcasibHo20 ebixoda Ne2;

XS2 — knemmHas KonoOka nodkmovyeHuss modyns Ethernet, Profibus usmu
HART .

Puc.A.9. Buag kommyTaumoHHon nnatbl B3.
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1 — ceemoduodsbi;
2 — KOHMakKkmHasi Kosio0ka 05151 nodknoYyeHus1 kabersnsi uHmepghelica Ethernet;
3 — mexHo102u4YeCKUl pasbem.

Puc.A.10. Bug moaynsa Ethernet (yctaHoBnNeH Ha KOMMYTaUNOHHYIO NnaTy).

Kabenb wuHTepdenca Ethernet moxeT cHabxaTbCa pas3bemMom
RJ45, nogknto4aeMbiM K CETU UM NEPCOHANbHOMY KOMMbIOTEPY.

B MapkMpoBKa KOMMY-
TaUNOHHbIX 311IEMEHTOB
pasbema RJ45

1 8
KoHTakTbI

W Tabnuua koMmyTa- Llens I:SJ:EZKK;' Pasbem RJ45
unn curHanos B kabene MOy noaKnioueHMe noAkKntoYeHne K
Ethernet npu nogknto- Ethernet K ceTu nepcoHanbHomy
YeHWM K CeT 1 nNepco- KOMMboTEPY
HarbHOMY KOMMbIOTEPY X+ 1 1 3

TX- 2 2 6

RX+ 3 3 1

RX- 4 6 2
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1 — ceemoduoosbi;

2 — nepeknYyamens mepmMuHamopa;

3 — KoHmakmHas konodka 051 nodkoveHus1 kabens uHmepcgbetca Profibus;
4 — mexHonoau4yecKkull pasbem.

Puc.A.11. Bua moaynsa Profibus (yctaHoBnNeH Ha KOMMYTaUMOHHYIO NNaty).
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SALl — nepeknrodamerns UcmoYyHuUka numanusi Modynsa HART;

XP2 — mexHornoau4eckuli pasbem,
XT1 — KoHMakmHasi Kornodka 0551 NodKo4YeHuUs1 kabenss uHmepghetica HART.

Puc.A.12. Bua moaynsa HART (ycTaHOBMNEH Ha KOMMYTaLMOHHYIO Nnarty).

B Tabnuua cooTBeTCT-
BUS MONOXEHMSA nepe-
kntoyatens SA1 n cur-
HanoB B kabene HART
npw NOOKITHOYEHUN K Cce-
™

AL XT1
1 2 3
EXTERNAL (1-2) |LooPPWR | PREF NC
INTERNAL (3-2) NC PREF LOOP GND
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o
o
o
o
o

KOHTAKT3
KOHTAKT2
3KPAH2
KOHTAKT1
3KPAH1

a) briok kommymauuu NP3 (KpbiwkKa cHsama);

TINVLIHON
CINVLIHON

THVANE
ZHVANE
EINVLHON

Q
@]
@]
o

Q

a) 6ok kommymauuu Bl (Kpbiwka cHIMa).

Puc.A.13. Bug 6nokoB koMmmMmyTauum pacxogomepa B pa3HeCEHHOM KOHCTPYK-
TUBe.
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NMPUNOXEHUE B. Cxembl BbIXoOoB 1 BXxoaa

6.1. YHnBepcarnbHble BbIXoabl

[na obecnevyeHnss CONPSXXEeHUs C pPasnnYHbIMU TUNAMU NPUEMHMU-
KOB OKOHe4YHble Kackaabl BbixogoB B3O (puc.b.1) moryT paboTatb Kak
Npu NUTaHMM OT BHYTPEHHEro pasBsi3aHHOrO0 UCTOYHMKA NUTaHusA (ak-
TUBHbLIN PEXUM), TaK N OT BHELUHEro WCTOYHUKA NUTaHUs (NacCUBHbLIN
pexum). TunoBasi NoCTaBka — MACCUBHBIA PEXUM PaboTbl OKOHEYHbIX

KackagoB.
SK2
+3.3V (SK3) GND
1 /
e gy L
ON 100
330
\ 100 R ) TSOUT+
1 4 (DIR+)
V=
—
1k TSOUT-
€ ©
(DIR-)

Puc.b.1. Cxema oKkOHe4YHOro Kackaga yHMBepcanbHbIX BbIXOAO0B.

B aKTMBHOM pexume HanpsikeHue Ha BbiXOAe Mpu OTCYTCTBUMM UM-
nynbca, a Takke COOTBETCTBYyHOLlee YPOBHIO BbICOKMM B flOrMyeckom
pexume MoxeT ObiTb oT 4,5 go 5,0 B. MNpu Hannummn nmnynsca 1 npu
ypoBHe HU3KUM B NOrMYecKkoM pexume — HarnpsbkeHue Ha BbiXxode He
bonee 0,5 B. PaboTa BbIxofa B akTUBHOM peXxmnme OONyCcKaeTcs Ha Ha-
rpy3Ky c conpoTtusrieHnem He meHee 1 kKOwm.

MoakntoyeHne oKoHeYHoro kackaga Bbixoga Nel (Bbixoga Ne2) k
BHYTPEHHEMY MCTOYHUKY NMUTaHusa + 5 B ocyliecTBNseTca ¢ NOMOLLbHO
nepekntoyatensa SK2 (SK3) Ha koMMyTauMOHHOW nnaTe.

B naccmBHOM pexume OonyckaeTcsl NMTaHue OT BHELUHEro UCTou-
HWKa HanpsXXeHnem noctosiHHoro Toka Ao 30 B, gonyctumoe 3HaveHune
KOMMYTMPYEMOro Toka Harpysku He 6onee 200 MA.

[AnuHa nuHuKM cBA3M Ans yHMBepcarnbHbIX Bbixogos — 4o 300 m.
B ckobkax ykasaHbl 0603Ha4eHnsa curHanoB Bxoga Ne2.
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B.2. TokoBbIN BbIXOA

TokoBbI BbIxog B3 B amanasoHax pabotbl (0-20) MA wunu
(4-20) mA moxeT paboTtaTb Ha Harpysky conpoTtusrieHnem o 1 kOwm, B
AnanasoHe (0-5) mA — go 2,5 kOwm.

ﬂonycmmaﬂ AnvHa kabensa cBs3u Mo TOKOBOMY BbIXo4y onpene-
J1A€eTCA conpoTmnBneHnem nnMHMM CBA3N. I'Ipm 3TOM CymMMa BXOAHOIo co-
NMPOTUBIIEHNA NMPUEMHUKA TOKOBOIo CUrHasna m cornpoTtusiieHnAa nnMHnm
CBA3M HE OOJTKHa MNMpeBbillaTbh YKa3aHHOIo CoOnpoTuBIEHNA Harpy3ku.

MnTaHMe TOKOBOro BbIXoda ocyLwiecTBndaeTCcA OT rasfibBaHNM4YeCKn
pa3BA3aHHOIo MCTOYHMKa BTOPUYHOIO NMTaHUA pacxogomepa.

XT2

K npuemHuky
MmoKo8020 cuzHara

1 1+ —>}

2 I- —>

Puc.b.2. Pastem XT2 TOKOBOro Bbixofa pacxogomepa.

B.3. Bxog ynpasneHus
Cxema Bxoga ynpaBreHusi npueeaeHa Ha puc.b.3.

SK1 OFF GND
+3.3V 1 4 ,7
: e
ON 330
|::|330
lﬂl BUTTON
I
4 1
—
(J=)x ¥
3 2 GND

Puc.b.3. Cxema BXogHOro Kackaga pacxogomepa.

Mpn HaxoxaeHun nepekntodatens SK1 B nonoxenun «OFF» (nac-
CMBHbIN pEeXMM) B KayecTBe YNpaBrsiolero curHana Ha Bxod B Uenb
BUTTON-GND pomxHbl nogaesaTtbca nmnynbcbl Toka (0,5-20) MA.

B aktmBHOM pexume paboTtbl Bxoga (nepekntovatens SK1 Haxo-
antca B nonoxeHnn «ON») ynpaBnsawoLwWmMi curHan MoxeTt Takke dop-
MupoBaTbCAa 3amblkaHmeM koHTakToB BUTTON-GND (Hanpumep, ¢ no-
MOLLIbKO KHOTMKW) NPy CONPOTUBNEHUN BHELWHeN Lenu He 6onee 50 Om.

B oboux cnydasx obecneuynmBaeTcsa ranbBaHMYeckas pas3BsA3ka
BXOQHOW Lienu.
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NMPUNOXEHUE B. UCTOYHUKN BTOPUYHOrO NUTaHUSA

I
“ 36

] '\O+v-v ) T 0
5

+V OK

@) 3

90 * +V ADJ

3 /
\ \. = N L J
6

40 N 100*

*

A
\

A
\

a) BuA cnepeam 6) Bua cboky

* - CNpaBO4HbIN pasmep

1 — 8UHMbI KOHMAaKMHOU KO/100KU 8bIXOOHO20 HarnpsiXxeHuss =24 B;

2 — ¢8emOoOUOOHbIU UHOUKamMOoOp B6K/TOHYEHUS UCMOYHUKa 8mopuy-
HO20 NMuUMaHusi;

3 — 8UHM 3a@3eMIIeHUsI;

4 — 8UHMbI KOHMAKMHOU KOSTIO0KU MOOK/IOYEHUS] HarpsiKeHuUs
numaHus ~220 B 50 'y (L — nuHus, N — Heumparb);

5 — cepbaa 0515 0c8060XX0eHUS 3aUerIKU;

6 — 3awesika 0ns kpenneHus Ha DIN-pelke.

Puc. B.1. UcTouyHuk BTOpUUYHOro nutaHmsa cepum ADN-3024 (=24 B 30 BT).
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EL oGdd

H e TE

PCOK 4~y [
o3* T* i S
Y S /Q) J
o s/
< 78* . < 56* .
a) Bug cnepegu 0) Bung cboky

* - CNpaBOYHbIV pa3mep

1 — 8UHMbI KOHMAaKMHOU KOJIOOKU 8bIXOOHO20 HarnpsixeHusi =24 B;

2 — €8emoOUOOHbIU UHOUKamMOop BKIYEHUS UCMOYHUKA 8MOpPUYHO20
numaHusi;

3 — BUHMbI KOHMaKMHOU KOSI00KU MOOKITFOYEHUS HarnpsiXXeHUs numaHusi
~220 B 50 'y (L — nuHusi, N — Heimparb);

4 — cepbea 05189 0c80060XOEHUS 3aWleriKu;

5 — 8uHmM nodcmpoliku 8bIXO0HO20 HarpPsXKEHUST;

6 — 3awersika 0ns KpernneHusi Ha DIN-pedke.

Puc.B.2. UcTo4yHuK BTOpUUYHOro nutaHma cepumn DR-30-24 (=24 B 30 BrT).
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100*

) 75" K 55" -
]
U ﬂﬂ i
(\® B3MNET MBI [H[
@ WCTOYHUK BTOPUYHOIO MUTAHUA y
UBIM-24.24
BxopaHoe HanpsxeHue/Tok ~154...264B/0,13A
YacTtoTa BXOQHOro HanpshkeHus 50/60ry *
MakcuManbHas BbIXOAHasi MOWHOCTL 24BT g
bl & BbIX0oAHOE HanpshkeHUe/ToK = 24B/1A
(o)) [e0] CTeneHb 3aWuThl P40
BXona BbIXO[ \
~154...264B/0,13A =24B/1A
A BE3 3A3EMIEHUSA
ololo HE BKINIOYATb! olo
L J_ N [ Ne ] +| -
| |
Y A4
‘ i
> 3,5* 1
a) Bug cnepeau 0) B1g c6OKy C KpOHLUTENHAMM
3 4 5
33* SIE o(Q
l Dty 1D
|

B) BUA CHU3Y

* - CNpaBOYHbIN pasmep
1 — UCMOYHUK NnuMaHusi;
2 — KpoHWwmeUH 0ns KpenneHus Ha DIN-peliky 35/7,5;
3 — KOHMakmHasi KosiloOKa roOK/IO4YeHUsT cemegoao Kabers

~220 B 50 'y (L — nuHus, N — Helimparib);
4 — uHOuKkamop pabomsl UCMOYHUKA 8MOPUYHO20 MUMAaHUs;
5 — KOHMakmHas Kosilo0Ka 8bIXOOHO20 HarnpsixeHuUs1 =24 B.
Puc. B.3. UcTouyHuk BTOpryHoro nutanuma «B3JIET UBIM» UBI-24.24
(=24 B 24 BT). NocTtaBnsetca B komnnektauun ana A3C.

rel ter.xxx docl.30
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