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BBepneHune

PykoBOACTBO NO 3KCMnyaTaumMm COAEPXNT TEXHUYECKNE AaHHble, OnncaHne npyvHumna
AENCTBMA U YCTPONCTBA, a TaKkke CBeAeHusi, Heobxoanmble Ans NpaBUNbHOW 3KCNyaTa-
UMM pacxogomepa-cHétumka anektpomarHntHoro «MUTEP®JIOY T» moandumkaumm 3
(nanee — pacxogomep), nsrotasnnsaemoro B coorsetcteum ¢ TPOH.407112.019 TVY.

O6cnyxuBaroWwmnin NepcoHan, NPoBOAALLMNA MOHTaX (OEeMOHTax), SKchnyatauuio u
TexHuyeckoe obcnyxmBaHne pacxogoMepoB, LOMKEH U3YYMTb HACTOSLLLEE PYKOBOACTBO
Mo aKcnnyaTaumm 1 NPOUTU MHCTPYKTaX No TexHWKe 6esonacHoCcTu npu paboTe ¢ dnek-
TPOTEXHUYECKMMWN YCTaHOBKaMUN. BO3MOXHbI HE3HAYUTENbHbIE OTIIMYNS OT HAaCTOSLLEro
PYKOBOACTBA, HE BIMAIOLLNE HA METPOSIOrMYECKNE XapaKTEPUCTUKN U PDYHKLNOHANbHbIE
BO3MOXHOCTU npubopa.

Pacxogomepsbl-cHéTumkn anekTpoMarHutHele NMATEP®JIOY T 3apeructpupoBaHbl B
depepanbHOM MHGPOPMaUMOHHOM boHAe No obecnevyeHnto eanHcTBa U3MEePEHNA Nog
HomMepom 83188-21.

TexHu4yeckne gaHHble U onnucaHne pacxogomMmepoB-cH4eTymkoB NMUTEP®IIOY T moau-
doumkaumm 3 B3pbIBO3ALLMLLEHHOIO UCMNOSTHEHMS NPUBELEHBLI B PYKOBOACTBE MO 3KCMya-
Taummn TPOH.407112.019-03.01 P3.

MEPEYEHb NPUHATLIX TEPMUHOB M COKPALLEHNN

D] N - HOMUHanbHbIN AnameTp;

QO - 30Ha HEYyBCTBUTENBHOCTU N3MEPSEMOro pacxoaa,;

(@ ) - MMHUMaIbHbIA N3MepSEeMbIN 0O bEMHbIN Pacxoa;
Q3 - HOMUHanbHbIA N3MepseMbli 0OGBEMHbIN PacXoa;
Qb - MakcumarnbHbIN (Neperpy3oyHbIN) n3amMepsieMbln pacxon.
BU.coooii, - BEC NMIyIibCa;

OATHUK............... - NepBUYHbIN NpeobpasoBaTenb pacxoaa;

OC ... - AnarHocTupyemas cutyauus

UM - N3MepuTenbHbIN NpeobpasoBaTenb (610K 3NIEKTPOHMKN);
MO .o, - nporpamMmmHoe obecneveHue;

PO - PYKOBOZCTBO MO 3KCnnyataunm;

CepsucHoe M0 ....- 110 «[MUTEP®INOY T. Kondurypartop»;
OQOC ... - ANEeKTpoaBMXKYLLIAA CUna;
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MpumMep 3anucu o6o3HaYeHns pacxogomepa npu 3akase:

Mutepdrnoy T3 -32 -®OE -K05 -316x2 -P25 -M -IP6

Moandukaumsa

DN, HOMWHanNbHLIK guameTp

McnonHeHnune no npuncoeagnHeHunto

Knacc TouHoctn (K02, KO5)

McnonHeHne anekTpoaos

Pabouee gaBsnenune (P25, P40)

CocTtaB KoMmnnekrauum

CTteneHb 3aWwuThl

Kogbl nCnosiHeHUn no NpucoeanHEeHunto Q E

Cranb Cranb dnanev/

MaTtepuan cyTepoBku
yrnepoancTas [HepxxasetoLas cTaHpgapTt

- -O1 FOCT 33259 ETFE (dToponnacr) E

‘EN "EN1 EN 1092-1 PU (MonuypetaH) PUY

D ina ncnonHeHus ¢ dpyteposkoit PU: anektpoasl -316 unu Ti, knacc TouHocTu -KO05.

Koabl MCMONHEHWs 3NeKTPoA0B

2 N3MepuTenbHbIX 2 N3mepuTerbHbIX +
MaTtepuan 5
anekTpoaa 2 3azemnsaowmx 2
Ctanb 316L Hepx. 316x2 316x4
Xactennon C C276 *
TuTtaH Ti *
TaHTan Ta *

2) YcTaHoBKa 3a3eMNALLIMX 3NEKTPOAOB AOCTYMHaA Mo 3anpocy

Koabl komnnekTaumm

Beixoa 4-20 mA (HART)

[unckpeTH.
Komnnekrauus Kop 3akasa P RS-485
BbIXOA | naccus. aKTuB.
basoBag (no ymon4yaHuio) - + + - -
MakcumansHas M + + + +
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OMUCAHUE U PABOTA

1.1. HasHauyeHue pacxopomepa

Pacxogomepsbl-cyeTumkn anektpomarHutHole «MATEP®JIOY T» mogudumkaumm 3
npeaHasHayeHbl Ansa namepeHms o6bLEMHOro pacxoga n obbEMa NEKTPONPOBOAALLNX
XNOKOCTEN, MynbM WM CYCNEH3UN, MMEKLWUX MUHMMAIbHY 3feKTPONpOBOAHOCTb
5x10% CMm/M B LUMPOKUX OnanasoHax U3MEHeHUs TemnepaTtypbl, Npu NOCTOSAHHOM MIU
nepemMeHHOM (peBepCUBHOM) HanpaBfeHUn noToka uamepseMon Xunakoctu. Pacxopo-
Mepbl MOTYT YyCTaHaBfMBaTbCS Ha MeTannuMyeckne, NNacTUKoBble, MEeTansonnacTuko-
Bble TpybGonpoBoabl.

Pacxogomepbl o6ecnevnBatoT:

n3MepeHne cpeaHero o6 LEMHOro pacxoga npu npsiMmom 1 obpaTtHoM Hanpasne-
HUW NOTOKa;

onpeneneHne obbema HapacTalLWmM UTOrOM OTAENBHO AN NpsiMoro 1 obpar-
HOro HanpaBneHus NoTOKa;

nHOMkauma obbema HapacTarwmmMm NTOromMm And npamMoro HanpasiieHNUA NoTOKa C
BO3MOXXHOCTbIO c6poca Ha4aJIbHOro 3Ha4eHu4,

KOHTPOSb OTCYTCTBUS U3MEPSIEMOW Cpebl B AaTUHUKE;
NHAVKaUUIO pe3ynbTaToB U3MEPEHWIA;

BbIBOA U3MEPUTESIBHOW 1 AnarHocTnyeckon nHgopmaumm B BUAE TOKOBOIO CUr-
Hana u yepes ungposble nHTepdencel HART unn RS-485 (npu Hanu4mnm), ymc-
NOUMMYJbCHBIX N JTOTMYECKUX CUrHanoB.;

aBTOMaTU4YECKMI KOHTPOJ1b U MHOUKAUUKO ANarHOCTUpyeMbIX CVITyGLI,VIVI M OTKa30B,
3alnTy YCTAHOBOYHbLIX AAaHHbLIX OT HECAHKLUMOHNPOBAHHOIO A0CTYNa;
pacyeT 3Ha4YeHN MaccoBOro pacxoga no 3agaHHoOMy 3Ha4eHUIO MNJTIOTHOCTU XNOKOCTU.

1.2. TexHU4YeCcKMe XapaKTepPUCTUKU

1.2.1. [Mapamempsbi usmepsieMol cpeodbi

YpaenbHasa anekTponpoBOAHOCTb, CM/M, HE MEHEE ............cevvevevveeererirreeeneeeneennns 5 x10%
HenTpanbHOCTb MO OTHOLLEHUIO K OYTEPOBKE ....oveeeeeeeeeeiiiiiiieaeeeeeeeeennnnnnnnns ETFE, PU;
Temnepatypa namepsiemon cpeabl (PU) ... oT muHyc 10 go 70 °C;
Temnepatypa namepsiemon cpeabl (ETFE) ... oT MuHyc 29 go 150 °C;
Pabouyee gaBneHne namepsemMon cpefbl, He 60MEE ........vvvveveeeeeeeeennnnns 2,5 (4.0%) MMNa.
* Mo 3akasy

1.2.2. Pa6o4ue ycnoeus akcrnnyamayuu

TemnepaTtypa OKPYKatOLLEIrO BO3AYXA....uuueeeeeeeeeeerrrrnnnnnnnns oT muHyc 40 go nntoc 60 °C;
OTHOCcUTENbHas BraxHOCTb Bo3ayxa npu 35 °C, He BoMee..........cccceeeeeeeeeeeeeeein, 95 %;
ATMOCKhEPHOE AABMEHNE B ANAMABOHE ... .ccevvveeeeeiiiiieeeeeriieeeeesnnaeaaenns 66...106,7 kla;
lMepemeHHOe marHuTHoe none 4Yactoton 50 ', He Bomnee ..........cccvvveeeeeeeenne, 400 A/m;
MexaHunyeckasa Bnbpaums yactoton 10,55 Ny ¢ amnnutygon cmewenms go... 0,35 mm;
CteneHb 3awmntbl kopryca o FOCT 14254-2015: ........eiieiieeeeeeeceee e IP67

BHUMAHUE! 3anpelaeTtcsa akcnnyatauma pacxogomepos B0 BAPbIBOOINMACHbIX
MOMELLEHWAX.
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1.2.3. [Mokazamenu HadexHocmu
CpeaHsst HapaboTKa HA OTKA3, Y, HE MEHEE...........ueeeeeeviieeeeeeiiieeeeeerineeesenannns 150 000;
CPOK CIIYXKObI, NTET, HE MEHEE ... .uiieeeieieiiiiiiiieeeeeeeeeeeaataae e e e e e e e aeaasssnnaaaeaeeeaeensnsnnne s 15.

1.3. MeTponoruyeckue xapakTepUCTUKK

OnameTpbl ycnoeHbix npoxoaosB (DN) n cooTBeTCTBYOWME 3HAYEHUST pacXoLoB Npu-
BeAeHbl B Tabn. 1.1.

Mpeaenbl 4onyckaemMon OTHOCUTENBHOW NOrPELLHOCTN U3MEPEHUS pacxoaa n obbEMa
npw ntobom HanpaBneHnn NOoToka B Anana3oHe pacxogos oT Q3 ao Q1 (ckopocTb cpeabl
ot 10 go 0,01 m/c) cocTaBnstoT:

+(0,2 + 0,01 x (Q3/Q))% - ans knacca ToyHocTn K02;
+(0,5+ 0,01 x (Q3/Q)) % - ans knacca ToyHocTn K05,
roe  Q — usmepeHHoe 3HayeHue pacxoga, M3/,

Tabnuuya 1.1 3aBUCMMOCTb n3MepsaemMbix 06bEMHBIX pacxogos oT DN pacxogomepa

Q4 Q3 Q1
HomuHanbHbi| MakcumanbHbin (nepe- HoMUWHanbHbLIN MwuHUManbHbIN
avameTp, DN | rPY304HbIit) pacxoa, M3/4 pacxon, M3/ pacxod, M3/4
v=12,5wm/c v =10 m/c v =0,01 m/c
20 15 12 0,012
25 22,5 18 0,018
32 37,5 30 0,030
40 56 45 0,045
50 90 72 0,072
65 150 120 0,12
80 225 180 0,18
100 350 280 0,28
150 780 630 0,63
200 1500 1200 1,2

roe v =10- % (pac4éTHasa ckopoCTb NOTOKAa, M/C, COOTBETCTBYHOLLIAA pacxoqy).

Mpenenbl npuBeAEHHOW NOrpeLLHOCTM Npeobpa3oBaHMsa pacxofa B TOKOBbIMA BbIXOA-
Hon curHan £0,05 % (ot guanasoHa Toka 16 MA).

1.4. dneKkrtponutaHue

OneKTponuTaHne pacxogoMepa OCYLLECTBNSAETCA CTabunmampoBaHHbIM Hanpsixe-
Hnem 24 B+10% NOCTOSIHHOrO TOKa C YPOBHEM MNynbCauni BbIXOAHOMO HanpsikeHus Vp-
p B nosnioce 4actoT ot 500y go 10kly He 6onee £15 MB. MNoTpebnaemast MOWHOCTb He
npesbiwaeT 10 BT.
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1.5. MNMpumeHsemMble MmaTepuanbl

[etanu n cbopoyHble eaVHULbI PAacXOAOMEPOB M3roTaBNMBAKTCA U3 MaTepuanos,
npuBedeHHbIX B Tabnuue 1.2.

Tabnuua 1.2 Matepuansl

lNpoTo4Has YyacTb Hepxxasetowasa cranb
dyTepoBka ETFE, PU
dnaHubl HepxxaBetowasn cranb, yrnepogucrasa ctanb C 3NoKCUAHbIM Mo-
KpbITUEM
Kopnyc Yrnepogucras ctanb C 3MOKCUOHbIM MOKPbITUEM
AnekTpoabl HepxxaBetowasa ctanb 316L
Hastelloy C
TutaH
TaHTan
Kopnyc UI1 AOMUHNEBBIN CMNJSiaB C ANOKCUOHbLIM NOKPbLITUEM

MaccorabaputHble xapakTepucTukm pacxogomepoB npueeaeHsl B NPUTTOXEHUE A.

1.6. CoctaB nsgenus
Tabnuuya 1.3 KomnnekT noctaBky pacxogomMepa

HanmeHoBaHue Kon-Bo MpnmeyaHue
Pacxogomep-cyeTymK anekTpoMarHUTHbIN 1 B cooTBeTCcTBUM C 3aKa3oM
«MANTEP®NOY T3»
MacnopTt 1
PykoBoACTBO MO aKkcnnyaTaumm 1
KabenbHble BBOAbI 2
3alwmTHbIE TOKONPOBOAbI 2
Mpoknagku 2 OCT 15180-86
3asemnsawowme gUcKm 2 Mo 3aka3sy
NCTOYHUK NnTaHms 1 Mo 3akasy

NPUMEYAHUA:

1. QkcnnyaTaunoHHasa 4OKyMeHTaums, nporpaMMHoe obecnedeHne n KapTbl 3aka3a Ha
npogykumto « TEPMOTPOHWK», paamelueHbl Ha canTe nNpouM3BOAUTENS MO agpecy
http://termotronic.ru.

2. No 3aka3y B KOMMEKT NOCTaBKM pacxodomepa MOXeT BKItoYaTbCs crieaytoluee go-
nonHuMTenNbHoe obopyaoBaHue:

- NpucoeanHNUTEnNbHas apmartypa: dnaHubl, rabapuTHbIA UMUTATOP, Kpenex, Aonos-
HUTENbHbIE NPOKNaaKW.


http://termotronic.ru/
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2. YCTPOWUCTBO U PABOTA

2.1. MpuHUMn pencrTeus

B ocHoBe npuHUMna paboTbl 3NIEKTPOMArHUTHOIO pacxogoMepa NeXnT 3MepeHune Be-
nnynHbl SOC MHAYKUMW, BO3HMKAKOLWEN B OOBbeMe 3MeKTPonpoBOAdLLEN XUOKOCTH, Ne-
pecekarLllen MarHMTHoe Nose 3NeKTPOMarHUTHOM CUCTEMbI B KaHane nepBuYHOro npe-
obpasoBartens pacxoga (puc.2.1).

MepBUYHLIN Npeobpa3oBaTesnb U3meputenbHbIN npeobpasoBaTternb
pacxoga (oaTyuk) (6NOK 3NeKTPOHUKMN)
NHAykmo, \
4 JHoyumop /- N\
=2 nuTaHus
20
é g g [MCKpeTHbIN BbIXo
=
Snekmpodbl | g a3gc Mumanue E 5 x
0, 0 5 O
UHOykuuu - uHoykmopa %g s TokoBbIN Bbixoa 4-20 MA
2 g Moaynb
e BHELHMX < >
4 ®© KOMMYHMKaumit UHTepdeiic RS-485
B- MazHUMHOE
fone | WUHTepdpeiic onepaTtopa |

PucyHok 2.1 CTpykTypHasa cxema pacxogomepa

[MepBrnYHbIN NpeobpasoBaTtenb pacxoaa (aaTymk) npeacraBnsaeT cobon y4acTok Hemar-
HUTHOW TPYObl C HENPOBOAALLMM BHYTPEHHMUM MOKPbITUEM, CHAPYXXM KOTOPOro pa3meLLeHbl
O0OMOTKN MHAOYKTOPOB MarHUTHOW cucTeMbl. [pyn nepeceyeHnn aneKkTponpoBOasLLEN Cpe-
OON NMHUM MarHUTHOrO NOMnA BblpabaTblBA€TCA 3NEKTPUYECKUA CUrHam, U3MepsieMbli
OBYMS1 3rEeKTpoAaMn Ha NPOTMBONEXALLMX B FOPU3OHTaNbHOM NNOCKOCTM CTEHKAX TPyObl.

3MC unHaykumm E peructpupyetcs ABYMsi 3nekKTpoAaMu U NporopumoHanbHa cKopo-
CTM NOTOKA XWOKOCTM V, PAcCTOSIHUIO MexXay anekTpoaamu d 1 MarHUTHOM MHAyKUun B:

E=kBdyv, (1)

rae k — koadhnymeHT NponopunoHanbHOCTH.

K, B 1 d — NOCTOSIHHbIE BESNMYUHBI OS5 KaKgoro pacxogomepa. 3HaveHne SC He
3aBMCUT OT TEMMEepPaTypbl, BA3KOCTM U NPOBOAUMOCTW XXMAKOCTM (MPW YCNOBUK, YTO NPOBO-
AMNMOCTb COOTBETCTBYET YKa3aHHOM B TEXHUYECKMX XapaKTEPUCTMKAX pacxogomepa).

Brnok aneKkTPOHWKN YyCUNMBAET HanpsiKeHUEe curHamna, oTpunbTPOBbLIBAET NMOMEXMU U
paccunTbiBaeT 06beMHbI pacxod Q.

C yyetom chopmynsl (1) pacxoa Q onpeaenseTca crneayowmm odbpasom:

i
O:]/ 7 (2
roe Vzr;], 3)

O6bem xugkocTtun V, npowelien Yyepes gaTuvk 3a MHTepBan speMeHun T, paccunTbl-
BaeTcd no popmyne:

v=/ oot @)
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3Ha4yeHne MaccoBoro pacxoga Qm paccynTbiBaeTCA B COOTBETCTBMU C 3aaHHbIM 3Ha-
YeHneM nInoTHOCTU KOHTpOJ'IVIpyeMOVI XNOKOCTH p.

Qm=p-Q (5)
2.2. KoHcTpyKuma pacxogomepa

Pacxogomep coCTOUT M3 3NEKTPOMarHUTHOIO NepBUYHOIO NpeobpasoBaTens pacxoaa
(OaTumka) n BTOPUYHOIrO 3IEKTPOHHOrO M3MepuTenbHoro npeobpasosatens (UM) (cm.
puc. 2.1).

[aTynk narotaBnmBaeTcsa U3 HEMarHUTHOW TPybbl (HepXxasetoLwasi cTanb) C HeNnpPoBoO-
OALWLMM BHYTPEHHUM MOKPbITUEM (DYTEPOBKOM) B UCMOMHEHUM C raHLEeBbIM Nnpucoeam-
HEeHneM.

B ncnonHeHusix pacxogomepa ¢ DN = 150 Ha Topuax naHueB KpensaTca pbiM-00NThbl
AnNsl yCTaHOBKM pacxogomepa Ha TpybonpoBOA4 C MOMOLLB MOABLEMHOIO MexaHusma
(kpaH, Tenbdep 1 T.n.). BHyTpeHHsss NOBEPXHOCTb MPOTOYHOM YacTu goyTepyeTtca pTo-
ponnactom ETFE vnn nonuypetaHom PU, maTepuan anekTpogoB 3aBUCUT OT BUAa KOH-
TPOSIMPYEMOM XUOKOCTU.

BHelwwHuin B pacxogomepa npuBedeH Ha puc. 2.2.

NI copepxnT nameputerbHbIn aHanoro-undpoBon MOAYMb, UCTOYHUK NMUTAHUA, MO-
Aynb BHELWHNX KOMMYHUKaLMI, ONoK nHTepdernca onepaTtopa 1 pasmellaeTcs B OTAeSb-
HOM repMeTn4yHOM Kopnyce. Lienn BxogoB, BbIXOOAOB W UCTOYHMKA NMUTaAHUA ranbBaHn4ye-
CKM M30NMpOBaHbl Apyr OT apyra.

Kpbiwka UM MOHTa)XHbI OTCEK

MHuTepdenc onepartopa:
- UHAMKaTop;
- KnaBemaTtypa

M3amepuTenbHbIn
npeobpasosaTenk
(nr

lvnba
3a3eMneHnst

KabenbHble

BBO/bI
MepBUYHbIN £V TEPMOTPOHUK
npeobpasosaTenb Mumepdaoy T3-50
pacxoga (aaT4yuk) P1E-K02-Ti-P25-M

HanpskeHue numanus: 24 B c/n 604355
Makcumaabhoe gaeaenue: 2.5 MMa

Cmenexs 3awume: IP67 [ H [
-40°C < Ta< +60°C

-29°C < Tc < +150°C Cgenaro 8 Poccuu

HanpasneHue
noToKa

dyTepoBka

PucyHok 2.2 BHewHU BUg pacxogomepa

MeTannudeckun kopnyc Wl 3akpbiBaeTcs ¢ ABYX CTOPOH HAaBUHYMBAKOLLNMUCS KPbILL-
Kamun C ynrnOTHUTENbHbIM KOMbLIOM U3 TBEPAOWN pe3nHbl. [lepeaHsisi naHesb BbiNOMHEHA
N3 cTekna.

[Mpn HeobxogmMmocTn (ans ygobcrea CHUTbIBaHUS NOKa3aHWn) MHOMKATOP MOXET yCTa-
HaBnMBaTbCA C pa3BopoToM Ha 90° (puc. 3.3).

Beog nutarowero n curHanbHoro kabenen OCyLlecTBIideTCcda 4Yepel3 OBa KabernbHbIX
BBOAA. repMeTI/I‘-IHOCTb obecneunBaeTcs 3a CYET YNNOTHUTENTbHOIO KoJibLa, yCTaHOB-
JIEHHOIo BHYTPU kabenbHOro BBOAA.
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2.3. Pexumbl paboTbl pacxogomepa

Pacxogomep nmeeT gBa pexuma, OTNMyaoLWmnxcs ypoBHEM AOCTYNa K UBMEHEHMIO Na-
pameTpoB pacxogomepa:

Pexum KOHOUTYPUPOBAHWUE - tocTtupoBku (rpagympoBkn) npubopa eHe pabo-
Yyeao rnpouecca;
Pexum PABOTA - akcnnyaTtaummn pacxogomepa.

B pexume KOHOUTYPUPOBAHWE ¢ nomoLublo cneunann3mpoBaHHOIO CEPBUCHOIO
MO MOXHO M3MEHUTb NapamMeTpbl, BMMSAKOWME HA METPONOrMYECKME XapaKTEPUCTUKU
npmnbopa (kannbpoBkm).

[ns nepesoaa pacxogomepa B pexum KOHOUTYPUPOBAHWME HeobxoamMmo CHATb
KpbiwKy UMM, OTKpYyTUTL bUKCUpyoLLME BUHTBI MHOMKATOPA, OTKIOYUTD MHAUKATOP, yaa-
NNTb NNOMObLI NOBEPUTENS, CHATb 3aLLMTHYIO NIIACTUKOBYHO NMaHesb U NepeBecTn nepe-
kntovaterns CAL (puc. 2.3) B nonoxeHne « UNLOCK».

MnomBel MNepekntoyaTens pexvmMa
3alutHasa naHens noseputens TOKOBOrO BbiXoJa

WHaukaTtop

dukcupyroLme
BUHTBI

OPERATOR
DISABLE

jennaee | O a TS,
*UNLOCK ENABLE
+ LOCK

[ocTyn K pexumy

3alumTHan MepeknodaTens
KOHOUI'YPUPOBAHUE

Kpblwka naHenb BnoknpoBkK onepaTopa

PucyHok 2.3 MNepekntoyaTtenu pexxmmoB paboTbl pacxogomepa

Mo OKOHYaHWUK CTUPOBKM Mpubopa HeobXoaUMO NepeBecTn pacxogoMep B PEXnM
PABOTA. [onsa atoro cnegyet BepHyTb nepekntodaTtens CAL B nonoxeHne «LOCK»,
YCTaHOBUTb U ONNOMOMpPOBaTh 3aLUTHYHO NaHenNb.

B pexnme PABOTA onepaTtop MMeeT BO3MOXHOCTb Habnogatbe M3aMepsemMble 3Haye-
HWUS NapameTpoB (Tabnuua 2.5), gnarHoctuyeckyro nHopmaumio (tabnuua 2.7), a Takke
N3MEHSTb METPOSIOrMYECKM HE3HAYMMBbIE NapamMeTpbl.

3awmTa oT UISMEHEeHUN METPOSIOrMYECKM HE3HAYNMbIX MapamMeTPOB HAaCTPOMKM pacxo-
aomepa obecneymBaeTcs annapaTtHom OnokupoBkon nepekntoyvatenem OPERATOR,
pacnonoXxeHHoro nog nHankatopom UMM (cm. puc. 2.3), n nporpaMmmHon 6r1I0KMPOBKON -
naponem.

B nonoxeHun «DISABLE» annapatHas 6510kMpoBKa BKITHOYEHA Y UIBMEHUTb HACTPOMKK
pacxogoMepa Hemnb3a Kak C NOMOLLLIO KraBmaTypbl, Tak U N0 MHTEPdENCY C MNOMOLLbIO
cepsucHoro [10.

Ansa oTknoyeHna 6NoKMPOBKK nepeknodaTens He06XoAMMO NepeBECTU B NOSIOXEHNE
«ENABLE». Nocne BBoga naposns, onepartop nonyyaet BO3MOXHOCTb U3MEHATb HEOO-
XOo4uMble napamMeTpbl.
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Maponb goctyna — YeTblpéxaHayHoe Yncno. o ymonyaHuio nonb3oBaTenbCkUn na-
ponb paBeH «0000» n MOXeT BbITb N3MeHeH B MeHto [Jocmyn / CmeHa napousisi.

[na nonyyeHusa goctyna Heo6xoanMo BBECTU BEPHbIN Naposib B MeHto [Jocmyrn / Beod
naporns. Nocne BBOAa Napons B NpaBoM BEPXHEM Yriy MHOAUKATOpPa BbIBOAUTCS MUKTO-

rpamma ‘\

[ns 3akpbITMA 4OCTYNa nocre BBEAEHHbIX MU3MEHEHWI He06X0AMMO BOCMOSb30BaTbCA
MyHKTOM MeHto [Jocmynn / 3akpbime.

Ecnn B Teuenune tanmayta (10 MMHYT) He ByaeT HaxaTa HM ofgHa M3 KnaBuwl, 4OCTyn
K peAakTMpOBaHWMIO NapameTpoB aBTOMAaTUYeCKN 3akpbiBaeTcs. [na NOBTOPHOro paspe-
LeHMsa JocTyna crieqyeTt 3aHOBO BBECTM Maporsib.

B cnyyae yTepu nonb3oBaTenbCKOro napons cneayet obpaTntbes K NPOU3BOANTENIO.

Mpn nomowm cepsucHoro MO «MUTEP®JIOY T. KoHdurypatop» no uHtepdercam
RS-485 (npu Hanuuun) nnn HART (Hanpsimyto unn yepes agantepbl, Hanpumep, ICP
DAS 1-7567 (USB) vnu 1-7547 (Ethernet)) BO3MOXHO U3MEHEHWE MEeTPOSIOrMYeckn He-
3Ha4YMMbIX NapameTpoB. Kak n npu py4HOM M3MEeHeHun napameTpoB, B cepBucHom 10O
noTpebyeTcsa BBOA Naponsi.

CepsucHoe MO «MUTEP®IOY T. KoHpurypaTop», OCTYNHO NS CKaYnMBaHUA ¢ opu-
unanbHoro canTta http://termotronic.ru.

2.4. BbIXxoaHble cUrHanbl

2.4.1. AHanozoenbll (mokoeblil) 8bix0OHOU cu2Hasn 4-20 MA

BbIxogHOM TOK aHaNoroBoro curHana CooTBeTCTBYeT 06bEMHOMY pacxody M CKOPOCTH
XNOKoCTWN. AHanNoroBbIN curHan nmeetT HmxkHee (4 MA) n BepxHee (20 MA) 3Ha4YeHns Bbl-
XOAHOro TOKa, COOTBETCTBYOLLME rPaHMLaM U3MEPSEMOro AnanasoHa pacxoa.

Tok, nNponopuMoHanbHbIi N3MEPEHHOMY 3HA4YeHUIO pacxofa, B 3aBMCUMOCTU OT
HacTpoVikn oopmmupyeTcsa npu NtobomMm HanpaBneHnn NoToka.

[ns 6a3oBor KOMNMEKTauumM pacxogomepa TOKOBbIN BbIXOA4 MACCUBHLIN, ANt MaKCu-
MarbHOW KOMMMNEKTaLUMN MOXeT OblTb, KaK NACCUBHbIM, TaK U aKTUBHbIM.

BbI6op pexxrma TOKOBOro BbixoAa (TONMbKO AN MakCUMaribHOM KOMMIEKTaLum) OCyLLEeCTB-
nsetca nepekntodarenem «4-20 MAy, pacnosfioXeHHbIM Mo MHAMKATOPOM pacxogomepa
(puc. 2.3).

[MTaHne aHanoroBoro BbIxo4a B NACCUBHOM PEXMME OCYLLECTBMAETCA OT BHELLHErO

BTOPUYHOIO UCTOYHMKA NUTaHUS HanpsxeHnem ot 18 go 30 B. ConpoTueneHne Harpyskm
OOITKHO BbIGUpaTbCsa U3 YCrOBUS:

RH (kOm) £ (VH,B — 9)/20MA, HO He 6onee 600 Om.

[MoakntyYeHne KOHTaAKTOB TOKOBOrO Bbixoda (+T/-T) 4OMKHO NPOM3BOAUTLCA C YY4ETOM
NMONSAPHOCTW.
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P2
(ANt
+
AHanorossbii \ '@/ VH
[Rn | )
+ -
o HART
MnynbCcHbIA
P1
+
Mutaxne { / 24 B

PI/IcyHOK 2.4 Cxema noaksito4eHns NnacCMBHOIO TOKOBOIO BbIXOoAa

B akTMBHOM pexunme aHarnoroBbI BbIXO4 NUTaAETCs OT BCTPOEHHOIO0 NCTOYHUMKa N1UTa-

HNA N BHELWHero NCTo4HunKa He Tpe6yeTc;|. COI'IpOTI/IBJ'IeHI/Ie Harpy3kun OOJNKHO BbIO®-
paTbCAd N3 yCIrioBUA:

RH (kOm) £ 600 Om.

A+
AHanorosbii { U'
BbIXO[, — E HART
Moaem
I/IMHyanHblﬁ{ +F -
BbIXOQ -F }
@ +24 B Pl T
MutaHue { 24B / 24 B

PucyHok 2.5 Cxema noaknto4eHnsa akTMBHOIO TOKOBOrO BbiXoAa
2.4.2. UHmepgpeuc HART

AHanoroBbin BbIxog obecrneuynmBaeT KOMMYHMKaUMIO MO UMEPOBOMY UHTEpdENCY
HART un no3songaeT nony4atb MHOopMaLMo 06 namepsiemMbiX U HACTPOEYHbIX NapameT-

pax, a Takke MoauduuupoBaTb AOCTYyNHble napameTpbl C¢ nomowpto 10
«MATEP®IOY T. KoHdurypatop».

Tabnuua 2.1 Xapakrepuctukn HART- nHtepdenca

ID nsrotoButens Ox611F
ID Tuna npmnbopa OxE482
Bepcua npotokona HART 7
dannbl onncaxums npmbopa (DD, FDI) Ha cante http://termotronic.ru
Harpyska HART 250 Om



http://www.endress.com/

Mutepdonoy T3 PykoBoAcTBO Mo akcnnyarauum 14

2.4.3. lanbeaHu4YecKu pa3esi3aHHbIlU OUCKPemMHbIlU 8bIXOOHOU cu2Hal
Pacxooomep nmeet ognH AUCKpEeTHbIN Bbixod. NapameTpbl Bbixoaa:
TN BbIXOAa NAaCCUBHbIN;
MakcumanbHas BbixogHas YactoTta 2000 IMu;
dopma curHana meaHap (npv YactoTe 6onee 5 'y);
MaKcuMarnbHasi 4IMTENbHOCTb akTUBHOro coctosiHus 0,1 ¢ (Mpu yacToTe meHee S w);
BHeLWlHee nuTaHne Bbixoaa ot 3 ao 30 B;
MakcumarnbHO Aonyctumbii ToK 100 MA;
BbIXOQHOE HanpsikeHne npu MakcumMmarnbHOM TOKe - He bonee 3 B.
[NCKPETHbLIN BbIXOO MMEET HECKOITBbKO PEXMMOB paboThl, NPEACTaBNEHHbIX B Tabnmue 2.2.

Tabnuua 2.2 Pexxumbl paboTbl ANCKPETHOrO Bbixoda

MNonapHOCTb BbIXOA-
Kog | Pexum Bbixoga XapakTtepuctuka Bbixoaa
HOro curHana
A Fowx A, Fuaxc Araicinecme
0 YacToTHo- Il npsimas
NMMYbCHbIN LN
S11 112!
(oByHanpasreHH ! !
1 bl MOTOK) Lo | JLILJL_ |vHBepcHas
? ? ' T T g
-Q4 -Q3 -2 %+Q0 +@3+@4 Q
Fabix 4, Fuake AMmocr o ome
2 e T T U U | npamas
YacTtoTHo-
UMNYNbCHbIN
NPSIMON NOTOK
3 (np ) Il WHBEpCHas
ﬂMaFHOCTVI‘-IeCKI/Ie
coobLeHuns FBbIX /FmaKc
4 G A (e — T U | npsmas
YacTtoTHo- LN
NMMYNbCHbIN S11 1812
- | |
obpaTHbIN NOTOK ! '
5 (obp ) | N .| JLILI_ |vHBepcHas
T T T >
Q4 -Q3  -Qo 9+Qo Q
6 Pacxopn > 3agaHHoro nopora — npsmas
Komnapatop
7 Pacxopf < 3agaHHoro nopora ___ I |uHBepcHas
8 s E npamas
[narHocTtuka CobbiTua anarHoctmku no UJMA
9 [ |MHBepcHas

Kaxgbii n3 pexxumoB MMeeT MpsIMyo (3Ha4YeHWe BbIXOoda B aKTMBHOM COCTOSHWM
paBHO 0) NnNn MHBEPCHYI (3Ha4YeHMe BbIXO4a B aKTMUBHOM COCTOSAHUM paBHO 1) nonsp-
HOCTb BbIXOL4HOIO cuUrHana.

B wacmommHo-umnynbcHbIx pexxumax (UM, ¢ 0 no 5) BbixogHas yacTtoTa nponop-
UuoHarnbHa n3amMepeHHOMY pacxoay.

Mo ymonyaHuio yctaHoBreH pexum 0 - YacToTHO-MMNYNbCHbIN, ABYHaNpaBliE€HHbIN
NOTOK, MONAPHOCTb NpsAMasg (akTuBHbIN 0).

Bec nmnynbca BU (n/umn) moxeT yctaHaBnmnBatbca B npegenax ot 0,001 go 9999.



Mutepdonoy T3 PykoBoAcTBO Mo akcnnyarauum 15

Pac4ét MmHMManbHO BO3MOXHOro 3Ha4veHnsa BU ansa cornacoBaHusi No YactoTe € npu-
€MHUKOM MMMYNbCHOro cMrHana npon3sogurtca no opmyne (6).

BU(n) = 03/(3,6 - F), (6)

rae Q3 — HoMuHanbHbIM pacxod, M3/4 (cMm. Tabn. 1.1);

F — makcumarnbHo gonyctMmas ong npyueMHuKa YyactoTa crieqoBaHnsa uMnysb-
cos, 'u.
3HayeHnsa BeCOB MMMyJibCa, YCTAHOBMEHHbIE N0 YMOMYaHuIo, NpuBeaeHsl B Tabn. 2.3
N cooTBETCTBYHOT YacTtoTe okono 1000 Ny npy HOMUHaNBHOM pacxoae.

Tabnuua 2.3 3aBoAcKon BEC UMMNynbca
DN 20 25 32 40 50 65 80 100 | 150 | 200

BW, n/wumn | 0,003 | 0,005 | 0,008 | 0,01 | 0,02 | 0,03 | 0,05 | 0,08 | 0,2 0,3

BHUMAHUE! [lpu npeBbiweHnn pacxoga 3HadeHns Q3 dhopmumpyeTca gmarHoctude-
ckoe coobuieHne S12, a npu npeBbileHnn BbIxogHoW YacTtoTbl 2000 My
- S11 (cm. Tabn. 2.7).

B pexume Komnapamop (pexumbl 6 1 7) Ha BbIXOOe U3MEHHAETCS JIOrM4eckun ypo-
BEHb NPU U3MEHEHUN pacxofa MeHbLUe unn 6osblue ycTaHoBNeHHoro nopora. o ymon-
YaHuo ycTaHaBnmnBaeTcs nopor 0 M3/4, TO ecTb onpefensieTcs HanpasneHue NoToka n3-
MepPAEMOWN XXNOKOCTH.

B pexume fJuazHocmuka (pexnmbl 8 1 9) Ha BbIXo4e M3MEHSIETCA NIOMMYECKUn ypo-
BEHb MPWN BO3HWKHOBEHMM COOLITUSA OMarHOCTUKK. Monb3oBaTenb MOXET Yepes cepBuC-
Hoe O ckoHdurypmpoBaTtb Macky cobbitnii (no UITM) anckpetHoro Beixoaa, noboe m3
KOTOPbIX NPUBEAET K UBMEHEHUIO NTOMMYECKOrO YPOBHS.

[MoaknioyYeHne KOHTaKTOB OMCKPeTHOro Bbixoaa (+F/-F) cnegyet npon3BoanTb C yyé-
TOM NOJSISIPHOCTW.

P1 — UCTOYHUK NUTaHNA pacxogomepa;
P2 — BHELWHMIN NCTOYHUK NUTaHUS

AHanorosbli1

BbIXO[], p2

1

. RuH
NmnynbCcHbeIA
BbIXO4

VH

P1

‘_ . _k <
Muraqve {L"@M-Zﬁ B / 24 B

PucyHok 2.6 CxeMa NoaKnioYeHns UMMyrbCHOro Bbixoda
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2.4.4. TlanbeaHu4ecKu pa3esi3aHHbIU uHmepdgetc RS-485
KoMmyHMKaumnoHHbIn nHTepdgenc RS-485 obecneunBaeT cBA3b B rpynne M3 HECKOSb-
Knx aboHeHTOB Ha pacctosaHne go 1200 m.

MpoTtokon nepegayn Modbus RTU, ckopocTb oT 1200 go 115200 Boa, napameTpbl CBSA3M
ycTaHaBnueatoTcs Yepes cepsucHoe MO unu nHrepdenc onepatopa (cm. Tabn. 2.5).

[nsa yBenuyeHns 4anbHOCTU CBA3M MOTYT UCMNONb30oBaTbCs nosToputenn RS-485. MNu-
TaHue BbIXOOHbIX Lenen nHtepernca ocyLLecTBNSEeTCA OT BCTPOEHHOMO rafibBaHNYeCKN
pa3BA3aHHOrO0 UCTOYHMKA NuTaHus. [pu paboTe Ha BbICOKMX ckopocTax (Bbiwe 19200
6on) nnn npu anuHe kabena 6onee 30 MeTPOB peKOMEHOYETCH UCMONb30BaHWE Bblae-
NEeHHON BUTOM Napbl C COBCTBEHHBIM 3KPAHOM, KOTOPbIM 3a3eMMSeTCs Ha KOHLE NPUéM-
Huka. Ecnn npnbopsbl, 06begUHEHHbIE B O4HY CETb, MUTAOTCSH OT Pa3fINYHbIX MICTOYHUKOB
NN HaAXOOATCA Ha 3HAYUTENbHOM yaaneHuu Apyr OT gpyra, To Heob6xo4MmMo AOMNOMHU-
TenbHbIM ApeHaxHbIM NpoBoaoM (GR) 06beanHNTL «3emnm» BCeX yCTPOUCTB. [Mpn aTom
cnegyeT yyuTbiBaTb, YTO MOAKMKOYEHUEe ycTponcTBa K ceTu RS-485 Hy)XHO HauymHaTb
MMEHHO C pEeHaXXHOro NpoBoAa, a NPou3BoAsA OTKITHOYEHWEe YyCTPOMCTBA B MOCNEOHIO
oyepeab OTCOEANHATb OPEHAXKHbIN NPOBOA.

PucyHok 2.7 Cxema nogkntoveHns nHrepgenca RS-485
2.5. ApXMB U3MepEeHUN 1 XXypHan cobbIiTun

Pacxogomep MMeeT KONnbLEBOW apXmB U3MEPEHHbIX AaHHbIX rrybuHon 8192 3anucw.
MeTKon BpeMeHU CAy>XuUT BpeMsi HapaboTKK, Nepuoa apXnBMpoBaHUs NporpaMmmMmmpyeTcs
oT 15 no 1440 muHyT, No ymon4yaHuio 60 MuH. B apxmnB 3anucbiBaloTCA HaKOMNEHHbIE
00BbEMbBI, MUHUManbHbIN U MakCMMarnbHbIA pacxodbl 3a Nepuod apxvusauuu, Tekylime
3Ha4eHus pacxoa, CKOPOCTH, NPOBOANMOCTU, doriarm cobbITU.

Pacxoqomep MMeeT HECTUPaEMbIN XXypHarn cobbITUA, B KOTOPbIA 3aHOCATCA LaHHble 06
N3MEHEHWUM NapamMeTPOB, OTHOCALLMXCS K U3MEHEHMIO METPOSIOMMYECKUX U 3KCNyaTaumoH-
HbIX NapameTpoB. XKypHan cobbiTur umeeT rmybuHy 4 000 3anucen. Nocne ucyepnaHua
rny6uHbI XXypHana 6noknpyeTcs BO3MOXHOCTb 3arvcu HOBbIX NapamMeTpoB 1 BbIBOAUTCA An-
arHoctuyeckoe cooblieHne M1 — «3anucb B 3aLUMLLIEHHBIN XypHan HEBO3MOXHa».

Mpwn OTKMOYEHMM NMUTAHMA CYETUYMKA XKYPHAM N apXMB COXPaHSAOTCH B 9HEProHe3aBu-
CUMOW NaMATU B TEYEHNE CpoKa Crnyx06bl npubopa.

UTeHne cooepXMMoro XxypHarna v apxvea pacxogomepa nponsBoanTCA C NOMOLLBIO
MO «ApxuBaTop», OOCTYMHOro ANS CKauymBaHusa ¢ odmumanbHoro camta http://termo-
tronic.ru.
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2.6. UnTepcpenc onepartopa

Pacxooomep nmeeT nHtepdenc onepartopa A HACTPOMKUM U KOHAUIYpUpOBaHUA
pacxogomepa. iHTepdenc coctont n3 nHamkaTopa n Tpex KHoOrnok, paboTtarowmx Yepes
CTEKI0 nepegHen naHenu.

2.6.1. Knasuamypa

YnpaeneHne npubopom ocyLLECTBNSAETCA NYTEM KPaTKOBPEMEHHOIO HaXxaTusi KHOMOK
UM X KOMBMHauUMK. OyHKUMOHAaNbHOE Ha3Ha4YeHNe KHOMOK onvcaHo B Tabn. 2.4.

Tabnuua 2.4 OyHKUMOHaNbLHOE Ha3Ha4YeHNe KHOMOK

KHonku 3Ha4yeHne
+ MeHto - nepemeLlLeHne Kypcopa BBEpX MO CAUCKY Bbibopa.
< ) Mpu BBOAE TEKCTA M Yncen - yBenMyeHne napameTpa Ha onpege-
NEHHOE 3HaveHne, NepemMeLLeHne Kypcopa BBEPX MO CMNCKY Bbl-
(BBEPX / IJKOC) 6opa.
- MeHto - nepemeLlleHne Kypcopa BHM3 Mo CNMCKY Bbibopa.
( ) Mpu BBOAE TEKCTA M YMCEN - YMEHbLUEHNE NapameTpa Ha onpe-
AENEHHOE 3HaYeHne unu nepemeLleHne Kypcopa BHU3 Mo CrncKy
(BHN3 / MNHYC) BLIGOPA,
( E, MeHto - nepemeLleHne Ha criefyoLwmin (HUKHUIN) YPOBEHb.
Mpu BBOAE TEKCTa M Yncen - noaTBepXxaeHue Boldbopa 1 BbIXos,

(BBOL / ENTER) |13 pefakropa ¢ coxpaHeHnem napametpa.

- + . .
MeHio - nepemelLieHne Ha NpeablayLLIniA (BEPXHUIN) YPOBEHb.
Esc lNpun BBOAE TEKCTa U Yncen - OTMeHa Bblibopa 1 Bbixod 6e3 co-

(Bb|xon / ESC) XpaHeHnAa napamMeTpa.

[MaBHOE MEHH & HacTponka 4yBCTBUTENBHOCTU CEHCOp-
A
HRoctyn HbIX KHOMOK BbINONHAETCS B MeHO MHmMep-
Hactponku -
u etic-Tecm.

NHTepdeiic | 2 ® 5

/13MepeHns v [MopsiAOK HACTPOWMKM MnokasaH Ha pwuc.
2.8.

Mocne Bxoaa B OKHO TecT BbIMOMHAETCA
TECT NPOBEPKN 3KpaHa Ha npegmeTt «bu-
ThIX» NMUKCENEN.

Mo okOHYaHMK TecTa 9KpaHa Ha4YnMHaeTCs
npouenypa HacTPOMKM KHONOK. BeiBoauTCS
Hagnucb:  «YOepXxuBanTe  KHOMKY» U

YaepxuBante
KHOTKY CTpenka, ykasblBawllaad Ha HacTpauBae-

Myl KHOMKy. Heobxogumo HaxaTb Ha

\ KHOMKY W ydepxuBaTb [0 nepexoaa

CTpenku Ha crepyowyto kHonky. Onepa-
3 + GE_, LIMO MOBTOPUTL CO BCEMU KHOMKaMMW.

QESQ Mo OKOHYaHWM HACTPOWKU MPOUCXOAUT

BO3BpaT Ha NpeAblAyLUMiA YPOBEHb MEHIO.

PucyHok 2.8 Hactpowka KHOMoK
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2.6.2. WNHOukamop

Kaxagbln aKpaH nHankaTopa MMeeT BEPXHIOK CTPOKY, KOHTEKCTHO OMUCHIBAKOLLYIO CO-
AepXaHne dKpaHa: 3arofIoBOK 3KpaHa, NMUKTOrpamMmbl Hanmums obmeHa, tmna cobbiTms
ANarHOCTUKM, a Takke NMKTorpammy goctyna. [llog BepxHen CTpoKon HaxoguTes obnactb
OaHHbIX, oTobpaatoLlas BeNUYNHbI N3MEPSIEMbIX NAaPaMeTPOB UM MOAMEHIO.

3aronoBok O6meH Tun cobbiTus ‘&)CTyn

by \!
PITERFLOW T3 = O m

CobbiTne
ONarHoCTUKN

PucyHok 2.9. O6Las cTpykTypa aKpaHOB Ancnnes

nMKTOFpaMMa G O3Ha4YaeT 4YTO pacxogomMep HaxoguTcAa B pexnme 3alinTbl OT N3Me-

HeHMs napameTpoB, “ - n3MeHeHus paspelleHbl. OTKMIOYEHNe 3aLnTbl NPON3BOAUTCSA
B NyHKTe MeHto [Jocmyn | Beod naporis.

2.6.3. [naeHbIl 3KpaH

Mpwv BKNOYEHUUN pacxogoMepa Ha akpaHe byaeT oTobpaxeéH rnasHbIN 3KpaH npubopa.
3aronoBoK rnaBHOro akpaHa cogepxut geckpuntop HART (NyHKT MeHio 5.4.3), KOTOpbI
yKasblBaeT NpMHaAnexHocTb npubopa Kk onpegenéHHOMy TEXHONOrM4yeckomMy npoLeccy,
Hanpumep, ero MecTononoxeHue. HacTponka rnaBHOro aKkpaHa HaxoaAUTCs B MeH UH-
Tepdenc onepaTtopa/l MaBHbIA 3KpaH. MaBHbIA 3KpaH MOXET MoKa3sbiBaTb A0 4X Of4HO-
BPEMEHHO U3MEHSIOLLMXCA NapamMeTpoB, KaK Noka3aHo Ha pucyHkax 2.10-2.13.

PITERFLOW T3 s PITERFLOW T3

PucyHok 2.11 [naBHbIN 3KpaH B pexume
MHOMKaLUMM NapameTpa C LWKanon-
rmcTorpamMmMon

PucyHok 2.10 'naBHbIV 3KpaH B pexume
MHOWKaUUM ogHOro napameTtpa

PITERFLOW T3 s PITERFLOW T3

Pacxog Pacxon 34.850

Bbix.TOK 12.5
CymmxA1 725.94
Cymmz3 14.850

34.850
656766.050

Cymmatop 1

PucyHok 2.12 [naBHbIN 3KpaH B pexume  PucyHok 2.13 [naBHbIN 9KpaH B pexmnme
MHOMKaUMM OByX napaMmeTpoB NMHOMKaUMN YeTblipex napameTpoB
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2.6.4. [nasHoe mMeHIo
3 rmaBHoOro akpaHa no Haxatuto Enter moxxHo nepenTtun B rmaBHoe meHo. C npason
CTOPOHbI 3KpaHa nokasaH ckponnbap ons nepebopa aKpaHOB.

KHonku @O obecneynsaloT nepemelleHme BBepx-
g BHvs.mo ESc npoucxoauT BO3BpaT K rMaBHOMY
[naBHoe MeHio aKpaHy, no Enter npoucxoauT nepexopq K BblibpaH-

Mf“"f?f””ﬂ HOMY 3KpaHy. B gaHHOM crniyvae npomsongeTt nepe-
MArHOCTUKS X0[ K 3KpaHy VMamepeHusi.
L0 PucyHok 2.14. [ naBHOE MeHI0
ViamepeHus @ | [lo Esc npoucxoamT Bo3BpaT B rNaBHOE MeHIo, Mo
Pacxon Enter nponcxoant nepexo K BbibpaHHOMY Moa-
2CC. DACXOL] MeHt0. B naHHOM cnyyae no Enter npomnsounget ne-
OpOCTh pexon K akpaHy M3mepeHus / Pacxog.

aTOpP

PucyHok 2.15. OkpaH VamepeHus

B aToM 3kpaHe nonb3oBaTento AOCTYNEH TOMbKO
NPOCMOTP TeKyLleln BeNnYMHbI pacxoaa, Npu Haxa-
TN NMOGON KHOMKN B 3TOM M NOA0OHBLIX 3KpaHax
NPOMCXOAMT BO3BPAT K NpeablayLemMy YPOBHO
MEHIO.

PucyHok 2.16. OkpaH M3amepennsa / Pacxon

2.7. N3meHeHUe 3Ha4YeHUA napameTpoB

B0o3MOXHOCTb M3MEHeHNa napameTpa oTobpaxaeTcs MHBEPTUPOBAHHLIM Bblaene-
Huem (kypcopoM). [Ina pasHbiX TMMNOB NapameTpoB MEHIO NpeanaraeT pasfnuyHble Crno-
cobbl pefakTMpoBaHus.

2.7.1. Bbi6op u3 cnucka
B cnydyae BbiGopa BenuuuHblI napameTpa u3
Teo @ cnncka, 3TO BHIMMAANT Kak BbiGOp noameH:o. Mpu
Boikn Seon BXO[le B 3KpaH, HavarnbHas nosuuus yctaHasnuea-
A €TCA B COOTBETCTBUU C TEKyLLEl BENUYMHON Napa-
- 4 meTpa. KHonkn €O obecneuymBaloT nepemelle-
HVWe BBEepX-BHM3, Mo Enter npoucxoguT coxpaHe-
HVe BblOOpa M BO3BpAT K MpeabiayLiemy aKpaHy,
no Esc npoucxoauTt Bo3BpaT 6e3 coxpaHeHus.

; A

PucyHok 2.17 Beibop 13 cnucka

2.7.2. PedakmupoeaHue napamempa

Mpu BXoAe B 3KpaH peaakTopa Nonb3oBaTesnb NonagaeT B peXxnm Kypcopa, B KOTOPOM
KHomMkn @O obecneuymBaloT nepemMeLleHne Kypcopa. HeszanonHeHHble no3nuumn otobpa-
XarTca cMMmBoniom * (3Bé€3gouka). o HaxaTtuio Enter npoucxoguT nepexoa B pexum
N3MeHeHns BblIOpaHHOro cumBosna (UM NOMOXEHUSI TOYKKU), B KOTOPOM KHOMkn PO
obecneunBaloT pegakTmposaHue BblbpaHHOro paspsaa. [NoBTopHbIM HaxaTuem Enter
BbIXOANM 0OpaTHO B pexum Kypcopa, No Esc npoucxoguT BO3BpaT B PEXUM Kypcopa
0e3 coxpaHeHus.
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Mo HaxaTuo Enter Ha kHonke “OK” npo-
NCXOANT NPOBEpPKa BBEAEHHOIO 3HAYEHNS,
Npu KOPPEKTHOM 3HA4YeHUU MNPOUCXoaUT
3anMcb HOBOrO 3HAaYeHus M BO3BpaT B
npegblayliee MeHH, Nnpu HEKOPPEKTHOM
3Ha4YeHMM BbIBOANTCS NOACKa3Ka.

3HayeHune 20 mA

PucyHok 2.18 PepaktnpoBaHue 3Ha4YeHuns
napameTpa

2.8. CTpyKTypa MeHIo pacxogomepa
CTpyKTypa MeHIo pacxogomepa npeacraBrieHa Ha puc. 2.19 1 onmcaHa B Tabnuue 2.5.

2.1 CobbITud

2.2 BbixogHowm TOK

2.3V nutaHus

2.4 Temn. gatyuka

2.5 [NpoBogMmocTb

2.6 CnyxebHas

2.7 Yacbl HapaboTku

1.1 Pacxop,

1.2 Macc. pacxoa

1.3 CkopocTb

1.4 Cymmartop 1

1.5 Cymmatop 2

1.6 Cymmatop 3

.1 MaBHbIN 3KpaH

6.2 A3bIK

6.3 ABToBO3BpaT

5.1.1 Otceuka

6.4 TecT

5.1.2 dunbTpaums

3.1 Cucrema

3.2 Bepcusa MO

3.3 Uctopusa MO

3.4 Cbpoc HacTpoek

Enter

4.1 Beopg napons

4.2 CmeHa napons

4.3 3akpbITb gocTyn

5.2.1 Bec umnynbca

5.2.2 Tun BbIXOOa

5.2.3 Komnapatop

5.2.4 Ctabunusaumus

5.1.3 CrnaxwuBaHune

.1 Pacxopn

5.2.5 Tect

5.1.4 MNpepen crnax.

5.2 imn. BbIxoA

°

.1.1 Hgukaumusa

5.1.5 EguHuLbl namep.

5.5.1 lMNycrasa Tpyba

6.1.2 MNapameTp 1

5.5.2 OcTaHoB NpoOTOK

6.1.3 0% wkanbl

5.3.1 Tect

.3 Bbixoa 4-20 mA
4 HART
5

.5 [lnarHocTuka

/

5.5.3 PaspbiB

6.1.4 100% LwKkansl

5.3.2 CurHan aBapuu

5.6 Cymmartop 3

5.5.4 YTeuka-nopor

6.1.5 ®opmar 1

5.3.3 Pacxog 4 vA

5.7 lNnoTtHoCTb

5.5.5 YTeuka-yachbl

6.1.9 ®opmart 3

542 T3l

6.1.10 MapameTp 4 5.4.3 Oeckpuntop 5.8.1 Aopecscetn 4
6.1.11 ®opmar 4 5.4.4 CoobueHne 5.8.2 CkopocTb, 604
5.4.5 faTta 5.8.3 YéTHOCTb

5.4.6 lNpeambyna

5.8.4 Cton-ouThbl

6.1.6 MapameTp 2 5.3.4 Pacxog 20 mA 5.8 RS-485
6.1.7 dopmart 2 5.9 Apxvis 14(5.6.1 OTmeHa
6.1.8 MapameTp 3 5.4.1 KopoTkui agpec 5.6.2 Cbpoc

PucyHok 2.19. Obuwasn cTpykTypa MeHo pacxogomepa
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Tabnuuya 2.5 CTpykTypa napaMeTpoB MEHIO MHTEpPeNca nonb3oBaTens

1. NamepeHus

1.1. Pacxoa, m3/h

Tekywmmn pacxoq

1.2. Macc. pacxog, t’h

MaccoBbi pacxos

1.3. CkopocTb, m/s

PacuéTtHas ckopocTb cpeabl

1.4. CymmaTop 1, m3

OTobpakeHne HakonmneHHOro o6 LEMa B NpsiMOM Hanpas-
neHun

1.5. Cymmatop 2, m3

OTobpaxeHne HakonneHHoro o6 béma B 06paTHOM
HanpaBneHun

1.6. Cymmatop 3, m3

CymmaTtop nonb3oBaTtens. HapawmnsaeTcs 0O4HOBPEMEHHO
¢ CymmaTopom 1, MOXeT BbITb cOpoLleH (MeHto. 5.6) nonb-
3oBarenem.

2. dnarHoctuka

2.1. CobbiTuga

OTobpakeHue TekyLmx naros AMarHOCTUKM.

2.2. BbixogHom TOoK, mA

OTobpakeHune BbIXOQHOro Toka, MA

2.3. V nutanusa, V

OTobpaxeHne HanpsXXeHnst NnuTaHna npoueccopa (3,3 B)

2.4. Temn. gat4yuka, °C

OTobpaxkeHne TemnepaTypbl MHOYKTOPA

2.5.

MpoBOAMMOCTbL, MSM

OTobpaxkeHne NpoBOANMOCTU cpeabl

2.6. CnyxxebHas

OTtobpaxxeHune cnyxebHon nHpopmaumm

2.7.
h.m

Yacbl HapaboTku,

OTobparkeHne NonHoro BpeMeHn paboTbl

3. Mpwnbop

3.1. Cucrema

OTobpakeHne pekBM3MTOB YCTPOMCTBA:
npounssogntens TERMOTRONIC
HanvMeHOoBaHue
HOMWHanNbHbIN gnameTp DN
HOMWHanbHbIA pacxog Q3
KIlacc TOYHOCTH
CEPUINHBIN HOMeEp (s/n)

3.2. Bepcusa MO

OtobpaxeHue Bepcumn sctpoeHHoro MO (firmware)

3.3. Uctopuna MO

3.4. Cbpoc HacTpoek

4. foctyn

4.1. Beog napons

OTKpblBaeT Nonb3oBaTento A0CTYN K MU3MEHEHWIO NapameT-
poB

4.2. CmeHa napons

MpounssoaguTca cmeHa napons

4.3. 3aKpbITb 4OCTYM

3akpblBaeT 4OCTYN K U3MEHEHWIO NapameTpoB. [1ns oTKpbI-
TMS — He06X0ANMMO NMOBTOPHO BBECTM Naposib
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5. Hactpownkn

5.1. Pacxop

5.1.1 OT1ceuka

OTceuka pacxoga no ckopocTu. [inanasoH 3HavyeHn ot 0 oo
10 m/s. Npwn ckopocTn cpeabl MEHbLUE OTCEYKM pacxoa npu-
paBHuBaeTcs K 0. No ymonyanuo 0,01m/c

5.1.2. dunbTpauma

MocTosiHHas Bpemenu (t) punbTpa, ¢. AnanasoH 3HadeHun 0
+ 255, no ymonyanuio 0 (aBTodpmnbTp). LWar ycraHosku 0,1 c.
Mpwn yctaHoBke 0 nepexoanT B aBTOMaTUHECKUN PEXUM.

5.1.3. CrnaxuBaHune

OrpaHunyeHne ckopocTn nameHeHust, %/oTc4eT. [InanasoH
3HaveHun 0 + 255, 0 oTkntodaeT omnbTp. o ymonyaxmio O.

5.1.4. MNpepen
crnaXkmBaHums

OrpaHunyeHne gencTeus criaxmBaHns. [JuanasoH 3HaYeHuin
0+25,5 ¢, War ycraHosku 0,1 c. No ymonyanumio 10 c. 0 oT-
KroyaeT punbTp.

5.1.5 EgnHuubl
namep.

Bbibop eanHnL, namepeHnsa pacxoaa:
m3/h, I/h, I/min, I/s

5.2. IMNynbCHbIN BbIXO4

5.2.1. Bec umnynsbca,

Bec nMmnynbca 4aCTtoTHO-UMMYyJbCHOIo BbiXxoaa B npeae-

nuTp nax ot 0,001 go 9999. 3HayeHus No ymonyaHuto npmee-
JeHbl B Tabnuue 1.8.

5.2.2. Pexum Bbibop pexunma anckpeTHoro Bbixoda (cMm. Tabn. 2.2):

BbIxo4a

UM, peBepc, npsw;
YMM, peBepc, UHB.;
YM, npsamon, npsam.;
YM, npssmon, UHB;
UM, obpaTtH, npsam;
YM, obpaTH, VHB;
Komnapatop, npsam;
Komnapartop, UHB;
[wnarHocTtuka, npsam;
[lnarHocTtuka, UHB.

5.2.3 KomnapaTtop

Mopor komnaparopa, Npy KOTOPOM MPOUCXOANT U3MEHEHNE
YPOBHS1 B pexxmmax 6 n 7 guckpeTHoro Bbixoaa ( Tabn. 2.2)

5.2.4 Ctabunusaums

MoBbiwaeT cTabuUnbHOCTb YacTOTbl UMNYNbLCOB, creayeT
OTKNIOYaTb NPU NUCMONb30BaHUM B CUCTEMAX J0O3MPOBaHUSA
Bbikn

Bkn

5.25Tect

dopmMmnpoBaHMe Ha AUCKPETHOM BbIXO4Ee 3HAYEHUN YaCTOT:
Bblkn. (No ymonyaHuio)

400 Ny
1000 Ny
2000 Iy
Mo ncreyeHunto 10 MUHYT MNK NpuU BbIXOAE U3 MEHIO TecT

AVCKPETHbIV BbIXon nepexoauT B paboyee cocTosiHME.
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5.3. Bbixog 4-20 mA

5.3.1. Tect

dopmMnpoBaHue Ha aHanoroBOM BbIXOAe 3HAYEHUN ToKa:

Bbikn.

HAY (HWXHUI aBapuUnHbIN YypoBeHb= 3,6 MA)

4 mA

8 MA

12 mA

16 MA

20 A

BAY (BbICOKMI aBapuiHbIN YpOBEHb= 21 MA)

Mo ncreyeHunto 10 MUHYT MNK NpuU BbIXOAE U3 MEHIO TecT
TOKOBbIN BbIXOA NepexoanT B paboyee COCTOSIHUE.

5.3.2. CurHan
aBapum

YcTaHOBKa yPOBHS BbIXOLHOrO TOKa, KOTOpbIM ByaeT ycta-
HOBIMEH NPV BO3HUKHOBEHUW aBapuUMHOM CUTYyauUuu:

Bbikn. (no ymonyaxuio)
HAY (H1M3kui aBapuiHbii curHan) = 3,6 MA
BAY (BblCOKMIW aBapumrHbI curHan) = 21 mA

5.3.3. Pacxog 4 mA

YcTaHoBKa Benu4ymHbl pacxoga, KoTopoMmy byaeT cooTBeT-
CTBOBATb BbIXOOHOMY TOKY 4 MA. o ymonyaHuio paseH O.

5.3.4. Pacxog 20 mA

YcTaHOBKa BENUYMHBI pacxoga, kKoTopoMy ByaeTt cooTBeT-
cteoBatb TOKy 20 MA. [0 ymon4aHuio ycTtaHaBnuBaeTcs
pacxog Q3.

5.4. HART
5.4.1. KopoTkui YcTaHoBKa «KOPOTKOro» agpeca ycrponcrtsaa. 1o ymonya-
agpec Huto 0.

BHUMAHWE! [lpu yctaHoBke agpeca oTnimyHoro ot 0 B npnbope yctaHaBnu-
BaeTCH MHOTOTOYEYHbIN PEXUM C (PUKCUPOBAHHBIM 3HAaYEHNEM
Toka 4 MA. MNoagpobHocTn onncaHbl B fokymeHTaumm « HART»

5.4.2. T3

YHuKanbHbIM MAeHTMdUKaTop npeobpasoBarens
(read only). bonee nogpobHO NapameTp onucaH B JOKY-
MeHTauum «HART»

5.4.3. [leckpunTop

MpocmoTp aeckpuntopa npeobpasoBartens, otobpaxae-
MbIW Ha MHAUKaTope uHTepderca onepaTtopa. bonee no-
ApoOHO napameTp onucaH B okymeHTaumm « HART»

5.4.4. CoobueHune

MpocmoTp coobuieHnsa npeobpasoBartens. bonee no-
ApobHO napameTp onucaH B gokymeHTaumm « HART»

5.4.5. [lata

MpocmoTp gatel NnpeobpasoBaTtens. bonee nogpobHo na-
pameTp onncaH B gokymeHtauum « HART»

5.4.6 MNpeambyna

HacTpoiika yncna npeambyn B OTBETHOM COOBLLEHUM
ycTponcTBa. [lnanasoH HaCTPoOnKun oT 5 (N0 ymMonyaHuio)
0o 20.
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5.5. lnarHocTuka

5.5.1 MNycTasa Tpyba

YcTaHoBKa nopora onpegeneHnsa nycton Tpyobl. PekomeH-
ayemoe 3HadeHue 80, 0 oTkntoYaeT KOHTPOSIb NyCTON
TpyObl.

5.5.2 OcTaHoB

Pacxog MeHbLUe oTCeukn HenpepbIBHO B Te4YeHne 3adaH-

npoToKa Horo BpemeHu. [lnanasoH 0 + 255 muHyT, 0 oTKMO4aeT co-
BbITHe (N0 yMON4aHuio).
5.5.3 PaspebiB Pacxog nmveet 6onblUoOe 3Ha4YeHME HEMPEPBIBHO B TEYEHNE

nony4aca. lNopor cpabaTbiBaHNA 3agaeTcsa B NpoLEeHTax oT
3HavyeHna Q3, guanasoH 0 + 100%, 0 oTkno4aeT cobbiTne
(Mo ymonyaHwmio).

5.5.4 YTeuka-nopor

YTeuka - cpega He ocTaHaBnMBanach B Te4eHUe 3agaH-
Horo BpemeHu. lNopor cpabaTtbiBaHMs 3agaeTcs B NPOLIEH-
Tax oT 3Ha4yeHnsa Q3, gnana3oH 0 + 100%, O oTkntoyaeT co-
BbITHe (N0 yMON4aHuio).

5.5.5 YTeyka-yacol

Bpems cpabartbiBaHus, gananasoH 0 + 255 yacos, 0 oTknto-
YyaeT cobbITne (Mo ymon4yaHuio 24).

5.6. Cymmartop 3

OTMeHa - Bbixoa 6e3 n3amMeHeHumn

C6poc 3HayeHns1 NoNb3oBaTENLCKOro cymmaTopa (MeHto 1.6)

5.7. NnoTHOCTbL

BBog 1 npocMOTp 3Ha4YeHUs MAOTHOCTU N3MEPSEMON XUA-
kocTu. Mo ymonyanmio r=1.000 r/cm3,

5.8 RS-485

5.8.1 Agpec B ceTun

0 + 247, no ymon4yaHwuto 1.

5.8.2 CkopocTb, 604

YcTaHoBKa CKOpOCTn obMeHa
1200
2400
4800
9600 (no ymosnyaHuio)
19200
38400
57600
115200

5.8.3 YéTHoCTb

OTkn. (MO ymon4aHuio)
Yer
Heuer

5.8.4 Cton-ouThl

1 (no ymon4yaHuio)
2

5.9 ApxuB

Bbi6op ANCKPETHOCTM 3anncu AaHHbIX B apxmBe. [lnanasoH
oT 15 go 1440 mMuHyT, no ymon4yaxuto 60.
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6. HTepdenc onepaTopa

6.1. maBHbIN 3KpaH

6.1.1. Mnankauus

HacTtponka Buaa otobpakeHusi rmaBHOro akpaHa. Ha rnas-
HOM 3KpaHe oTobOpaxaeTcs:

OAMH NapamMeTp (Mo yMOn4YaHuio)
[ABa napameTpa
yeTblpe NapameTpa

6.1.2. NMapameTp 1

Bbibop nepemeHHon, KoTopas ByaeT BbIBOOUTLCS Ha 3KpaH
B KayecTBe napameTpa 1:

O6bém. pacxog
O6bém. pacxoa + wkana (No ymMonyaHuio)
Cymmarop 1
Cymmarop 2
Cymmarop 3

Macc. pacxog
Macc.pacxog + wkana
CkopocTb

CkopocTb+ Wwkana
BbixogHom ToK
BbixogHowm TOK + WwKana

6.1.3. 0% wkanbl

Beopg uncna, cootsetcTBytoero 0% Lwkansl Ang napa-
meTpa 1 (kpome cymmaTopoB).

6.1.4. 100% Lwikansbl

BBopg uucna, cootsetctBytowero 100% wkansl ana napa-
meTpa 1. Mo ymonyanuto - 100% BennuuHbl napameTpa 1.

6.1.5. dopmart 1

Beoa uncna 3HakoB nocne 3ansaton ans napametpa 1. o
ymonyaHuio 1 3Hak

6.1.6. NapameTp 2

Bbibop nepemeHHoOn, KoTopas OyaeT BbIBOAUTLCS Ha 3KpaH
B Ka4yecTBe NapameTpa 2:

O6bém. pacxon

Macc. pacxog

Cymmartop 1 (no ymonyanuio)
Cymmartop 2

Cymmartop 3

CkopocTb (M0 yMOnyaHuio)
BbixogHom TOK

6.1.7. opmart 2

BBoa uncna 3HakoB nocne 3ansaton ans napametpa #2. Mo
ymonyaHuio 1 3Hak

6.1.8. NapameTp 3

Bbibop nepemeHHoOn, KoTopas OyaeT BbIBOAUTLCS Ha 3KpaH
B Ka4yecTBe nNapameTpa 3:

O6bém. pacxon
Macc. pacxog
Cymmartop 1
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Cymmarop 2 (no ymon4aHumio)
Cymmartop 3

CkopocTb

BbIxogHOM TOK (MO yMON4aHuto)

6.1.9. ®opmart 3

Beoa 4ncna 3HakoB nocne 3ansaton gnsa napametpa 3. o
ymonyaHuio 1 3Hak

6.1.10. MapameTp 4

Bbibop nepemeHHon, KoTopas ByaeT BbIBOOUTLCS Ha 3KpaH
B Ka4yecTBe NapameTpa 4:

O6bém. pacxog

Macc. pacxopg

Cymmarop 1

Cymmarop 2

Cymmartop 3 (no ymon4yaHumio)
CkopocTb

BbixogHon Tok

6.1.11. ®dopmar 4

BBoa uncna 3HakoB nocne 3ansaton ans napametpa 4. o
yMon4yaHuio 1 3Hak

6.2. A3blk

A3bIKk MHTEepdenca

6.3. ABTOBO3BpaT

ABTOMaTMYeCKN BO3BpALLAET K rMaBHOMY 3KpaHy npwu oT-
CyTCTBMM paboThbl C KNaBMaTypou.

OTkn.
10 MUHYT (NO YMON4YaHuIo)
30 MuHYT

6.4. Tect

[MpoBepka nHgmMkaTopa Ha HanMume HeucnpasHbIX NUKCe-
nen. Hactpownka CEHCOPHbIX KHOMOK.
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2.9. OuarHocTuka u camogmarHocTmka

Pacxogomep nmeeT NOCTOAHHO OEMCTBYHIOLLYIO CUCTEMY CaMOANArHOCTUKN U AnarHo-
CTUKY yCcnoBun akcnnyatauumn (nateHt RU2529598) coOTBETCTBYHOLLYIO pekoMeHaauunm
NAMUR NE107. B nonHoM 06bE€me HaAcTpouUTb COBOLITUS OAMArHOCTUKM BO3MOXHO Mpu
nomowm MO «MUTEP®JIOY T. KoHdurypaTop». [pn BO3HUKHOBEHMM ANArHOCTUYECKOWN
cuTyauumn Tmn cobbiTna oTobpaxkaeTcsa B BEPXHEM NPaBOM Yriy UHAMKaATOpa B BUAE MUK-
TorpaMmmbl. Tunbl cOOBLWEHMN OMAarHOCTUKK NpuBeaeHbl B Tabn. 2.6.

Tabnuua 2.6 Tunbl COOBLLEHNI ANArHOCTUKN

Nuankauns

Onucanue (ctatyc NAMUR)

[encrteus

Xunme TecT)

C... BbixogHou curHasn BpeMeHHO
HegencTBuTeneH (Hanpumep, Bbl-
XOOHOW CUrHan nMuTupyeTcs B pe-

Mpnbop ncnpaBeH, MHAnKaUNA nc-
Ye3HeT No OKOHYaHUn paboTbl C
YCTPOMCTBOM

S... OTKINOHEHUs OT AOMYCTUMbIX
YCIoBWIA NpoLiecca, ykasblBaroLLme
Ha BO3MOXHOCTb OLLMOKN M3MEPEHUS|YCIOBUIA SKCMyaTaumu.

Mpnbop ncnpaBeH, Heo6xoaNMOo
YCTPaHUTb NPUYNHY HECOOTBETCTBUA

M... TpeboBaHmne obcnyxunsaHus

Tekywee cocTosiHue npubopa Tpe-
OyeT ob6CcnyXnBaHMA co CTOPOHbI one-
paTopa WU CEpBUCHON CNyX0bbl.

o 4qp &

F... ®aTanbHag owmnbKa

CuéT octaHaBnuaeTtcs. [1pnbop He-
ncnpaeeH, TpebyeTtca oTnpaBnTb B
PEMOHT B CEPBUCHbLIN LIEHTP.

MepeyeHb BO3MOXKHbIX MPUYUH MOSIBIIEHUS COOOLEHNA AMarHOCTUKM U OEUCTBUS MO
NX yCTpaHeHMIO NpuBeaeHsbl B Tabnuue 2.7.

Tabnvuya 2.7 CoobLieHnsa gnarHocTukn (kogbl COBbITUN) N eACTBUA onepaTopa

Kog MpnymHa cobbITuS Henctensa
SO | OnekTpoabl 3arps3HeHbl / NpoBo- | [NpoMbITb 3nekTpoabl, NPOBEPUTL XUM. CO-
ANMOCTb Ccpefbl HUXe JOonyCTUMon | ctaB cpeapl. [Mpn Heob6XoaNMOCTM NPOKOH-
CYyNbTUPOBATbLCA C U3rOTOBUTENEM
M1 | 3anucb B 3alMLLEHHbIN XypHan | pokKoHCYnbTUpoOBaTLCA C NpeanpuATnEM-
HEBO3MOXXHa MO NpUYnHe 3anorHe- npousBoguTenem
HWSA, 3anpeT COXpPaHEHMS HAaCTPOeK
S2 MycTtas Tpyba CoobLeHne ncyesHeT, Kak ToNbko Tpybonpo-
Bog Gyaet 3anonHeH. [poBepuTb OTCyTCTBUE
CKOMIEeHNs rasa B MecTe yCTaHOBKN pacxoao-
Mepa, NPOBEPUTbL XMM. COCTaB Cpeabl
F3 OTKa3 aneKkTPOHUKU [MpoBepnTb COOTBETCTBUE HAMNPSXKEHUI MK~
TaHUsA U NPaBUbHOCTb MOHTaXa, 3Ha4YeHne
TemnepaTypbl OKpyxatoLen cpeabl, nepe-
AaTb pacxogoMep B PEMOHT
S5 LLyHTMpOBaHWe anekTpoaos OunCTUTbL KaHan OT OTMOXEHWI, MPOMbITb
aneKkTpoabl
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Koa MpnumHa cobbITuS HencTteus
S6 | [NepenonHeHne Bxoga, BO3MOXHO [MpoBEpUTb XMMUYECKMIA COCTaB cpeabl,
npv NPOBOAUMOCTU cpeabl HWKe | ybeauTbCcsa B OTCYTCTBUM Ny3blpen rasa B
AO0MYyCTUMOW MPU OTKNIOYEHHOM | MOTOKE UMW BKITOYNTL OnpeaerieHme nycTom
onpegeneHnumn nycTtom Tpybbl Tpybbl
M9 Mpnbop B pexnme YcTtaHoBuTb nepekntodatenis CAL B nono-
KOH®UTYPUPOBAHUE xeHue “LOCK” (puc. 2.3)
S11 | lNeperpyska 4aCTOTHO-UMMNYSbC- YBenuuuTb BeC nMmnyrbca
HOro Bbixoga (4actoTta 6onee
2000 IMu)
S12 | Pacxop 6onblue HOMUHANLHOIO YMEHbLWUTb pacxos
S13 CuHddasHasa nomexa [MpoBepUTb ANEKTPUYECKUIA MOHTAaX, Hanm-
4yne 3aLMTHOro 3a3emMrieHns
M14 YTeuka [MporpammumnpyeTca nonb3oBatenemM (MeHo
5.5.4 -5.5.5)

M15 PaspbiB [MporpammumnpyeTcsa nonb3oBaTenemM (MeHo
5.5.3)

M16 OcTtaHoB npoTokKa [MporpammumnpyeTcsa nonb3oBaTenemM (MeHo
5.5.2)

M17 |Hanuuune rasa B uamepsieMomn Xua-| YCTpaHuUTb ras u3 nuamepsaemMomn XXnaKkocTu

KOCTH

UMM YyCTaHOBUTb pacxooMep Ha Apyroe me
CTO B TpybonpoBoae, UCKMoYaLlee Hanm-
Yyne rasa B U3MepPAEMON XNOKOCTU

Hannuue 6onbLloro konmyecTsa
npumMmecen B NU3MepsieMon XnaKo-
CTW (Nynbna, wnam, CycneHsus)

YMEHbLUNTb CKOPOCTb NOTOKA A0 3HAYEHUS
MeHee 3 Mm/c. INMpoKOHCYNbTUPOBATLCA C
npeanpuUATUEM-NPON3BOANTENEM.

3arpa3HeHne anekTpoaoB

MpoMbITb 3NeKTpoabl.

AneKkTpoabl HECOBMECTUMBI C U3-
MepPAEMON XNOKOCTbIO

npOKOHch'IbTI/IpOBaTbCFI C npeanpunAaTnem-
npon3sBogunTenem

C30 Pexum cumynauum CoobuieHre ncyesHeT, Kak TONbKO Npon3on-
OET BbIXOA U3 pexnma CUMMynsaumn.
M31 AnnapatHag owmnbka HART [MpoBepUTb ANEKTPUYECKUIA MOHTaX, Hanm-

yme nutanna HART

Mpn BO3HWKHOBEHUWN COOLITUI OMArHOCTUKM vepe3 ObicTpbin (N0 Esc) nepexon m3
rMaBHOrO 3KpaHa onepaTop MOXeT NPOCMOTPETb HA 3TOM 3KpaHe (MeHK 2.1) Hannyme u
onncaHne TeKyLLMX COBbITUN.
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Takke npocMoTp KO4OB coObiTUM aocTyneH B MeHw [narHoctuka/Cobbitus
(puc. 2.20).

Twun cobbiTusa

\

A
[MaBHOE MeHI0 A m
N3amepeHus =

Mpnbop

TINarHocTiKa KHonkn @O obecneymBaloT nuctaHue

NocTyn - crnmcka cobbiTi, no Esc unm Enter npo-
G NCXOANT BO3BPAT K BbILLECTOALLEMY
AuarHocTuka A @ MeHIo JJuazHocCmuKka.
CobbiTns
a ors O/]
OpPO »
dTOpP
C—
CobbiTus A @ PucyHok 2.20. NMpocMoTp Ko10B COBbITHM
SO OneKkTpoabl 3arpsi3HeHbI

S2 NN 3NEeKTPONPOBOAHOCTb
S12 cpenbl BHe AnanasoHa
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2.10. MapkupoBka n nnombupoBaHue

Ha nepegHen naHenn UM pacxogomepa ykasbiBatOTCS:
TOBaAPHbIN 3HAK (PUPMbI-N3FOTOBUTENS;
3HaK yTBEPXKOEHMS Tna cpeacTBa N3MEPEHWS;
C TbinbHOM CTOPOHbI Kopnyca UM 3akpenneH wunba (pyc. 2.2), Ha KOTOPOM YKa3bIBalOTCA:
TOBapHbIN 3HaK UPMBbI-U3roTOBUTENS;
NCMOSfIHEHNE pacxoaomepa;
MakcumarnbHOE AaBfieHne N3MepseMon cpeapl;
cteneHb 3awuTtbl no FOCT 14254-2015;
AnanasoH Temnepartyp OKpyXatrLien cpeabl;
AnanasoH Temnepartyp usmepsieMon cpeabl;
3HaK obpalleHnsa NpoayKUNN Ha pPbIHKE rocy4apCTB-41eHOB TaMOXEHHOro Co3a;
HanpsXKeHne NMTaHus pacxogomMepa;
CepuinHbIN HoMep npubopa.
[Mocne noBepkn pacxogomMepa yCTaHaBnMBalTCA NNoMObl NoBepuTens, 3akpbiBato-
lmne goctyn K koHdurypuposaHuto UM (cm. puc. 2.21). lNocne nogknoveHns pacxono-

Mepa nnoMbupyroTcs buKcaTopbl, UCKIYaoLWmMe BO3MOXHOCTb BCKPbITUS nepenHen
KPbILLKW U KPbILKA MOHTaxHoro otceka UMM (cm. puc. 2.22).

PucyHok 2.21 lNnombuposaHue goctyna k PucyHok 2.22 NnombuposaHne kopnyca Ur
N3MEHEHNI0 METPONOrMYeCKN 3HaYUMbIX N MOHTaXHoro otceka I
napameTpoB



Mutepdonoy T3

PykoBoACTBO Mo akcnnyaTtaumm

31

3. UCMNOJIb3OBAHUE NO HASHAYEHWUIO

3.1. 3kcnnyaTauMoHHble OrpaHUu4YeHuns

HapexHas pabota pacxogomepa obecnevmBaeTcs nNpu BbIMNOHEHMM B MeECTe yCTa-
HOBKW CneayroLnX YCrOBUNA:
cobntogatoTca Heobxoanmble yCcnoBus akcnnyatTauum (cm. pasgen 1.2.2);

NoMHoe 3anosiHEHNE KaHana n3MepsieMon Cpeaon, He JOMYCKaeTCs HanM4yns Bo3-

nyxa;

AaBIieHne XUAKOCTU UcKntoYaeT obpasoBaHue Ny3blpen rasza B Tpybonposoae;

Ha BXo[de W Bbixode AaTymka UMETCs NPSIMONIMHENHbIE Y4acTKu Tpybonposoaa
HeobxoaMMOoWN ASNHbI.

BHUMAHMUE!

3anpeu1,aeT09| Ha BCeX 3Tanax pa6OTbI C pacxogomMepoM KacaTbCA
ANEeKTpOoAOoB, HaxoAALKNXcA BO BHYTPEHHEM KaHane gatyuka.

3.2. Bbibop TMNopa3mepa pacxogomepa

Bbibop TMnopasmepa pacxogomepa onpeaensieTcs gnanasoHoM pacxodoB B Tpybo-
nposoae, rae 6yaeT yctaHaBnmBaTbCs AaTymk (cMm. puc. 3.1). Ecnv gnanasoH pacxogos
Ans aaHHoro Tpy6onpoBoaa yknagbiBaeTcs B AuanasoH pacxogoB HECKONbKUX TUNopas-
MEepOoB, TO OnpefensiTb HYXXHbIA TMNOpasMep PeKOMEHOYEeTCH, UCXOAA U3 ONTUMaribHON
CKOpPOCTU Ha Bxode pacxogomepa (1-2 m/c) n JonycTUMbIX NOTEPb AABMNEHUs!, C Y4ETOM
noTepb, UCNOMb3yeMbIX KOH(y30pa u anddysopa ans cornacosaHna DN pacxogomepa
n Tpybonposoaa.

M3/

1000

100

0,1

Yy

—
—— ——
,l' "
=t )
— DN200 - -
-
_— bniso T T
— IZ?
—— —— DN100=_——" —
= LT 1
// 4/////_ DN65 __— //// T~
s ——— ST ———
—_— | - = =" —
e T T T DN40 1
——— e ——
= = =
— e —
e —— =
——— —— - DN20
— T
-
7
0,1 0,2 03 04 05 0,7 1 2 3 4 5 7 10 12,5 wm/c

3HayeHun DN

PucyHok 3.1. Npacmk 3aBMCMMOCTU pacxoda OT CKOPOCTU NOTOKa ANs pasfmMyHbIX
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3.3. MoHTax

3.3.1. MepbiI 6e3o0nacHocmu
K npoBeaeHuto paboT No MOHTaxXy (4EMOHTaXy) pacxo4oMepOoB AOMyCKatTCa Noaro-
TOBMEHHbIE NULA, N3yYMBLUME OOKYMEHTAUMIO HA pacxogoMep, a Takxke:
nmeroLme NpaBo Ha BbIMNOMHEHME AaHHOIo B1uaa paboT Ha 06bekTe YCTaHOBKK
pacxogomepa;
nmeroLne Jonyck Ha npoBeaeHne paboT Ha ANEeKTPOYCTaHOBKaXxX C HaMNpsiXeHnem
no 1000 B;
Mpn npoBeaeHnn paboT C pacxogoMepPOM OnacHbIMU hakTopammn Ans YernoBeka siB-
navTCS:
HanNpsKeHne ceTn nepeMeHHoro Toka Yactoton 50 Ny (Npy MCNONbL30BaHUN UC-
TOYHMKa BTOPUYHOIO NUTAHWUS);
AasneHuve B Tpybonposoge (4o 4 Mlla, B 3aBMCUMOCTU OT UCMOSNTHEHUS AaT4ymKa);
TemnepaTtypa paboyen xuagkoctun (oo 150 °C);

apyrue paktopbl, CBA3aHHbIE C NPodUnem 1 cneundukon odbekTa, rae NponsBo-
ANTCA MOHTaX.

B npouecce paboT No MOHTaXxy, AEMOHTaXY UIN PEMOHTY pacxo[loMepa 3anpeLLaeTcs:
NPON3BOANTbL NOAKMOYEHUS K paCXo4oMepy Mpu BKIKOYEHHOM NUTAHUUK;
[IEMOHTaX pacxodomMepa 13 Tpybonposoaa A0 NOMHOMo CHATUSA AaBneHus Ha
yyacTke TpyGonpoBoaa, rae npom3BoasTcst paboTol;

NCMorb30BaTb HEUCNPAaBHbIE UMW HEMOAKIMIYEHHbIE K MarmcTpanu 3almuTHOro 3a-
3eMIIeHUNs1 ANeKTpopaanonpudopbl U 3NEKTPOUHCTPYMEHTDI.

3.3.2. [lodzomoeka K MOHMaxy

TpaHcnopTnpoBKa pacxogomMepa K MeCTY MOHTaXa OKHa OCyLLEeCTBNATLCS B 3aBOA-
ckom Tape. [locne TpaHCNOPTUPOBKM pacxogoMepa K MeCTY YCTaHOBKU Npu oTpuuaTtenbs-
HOW TemnepaType U BHECEHUS ero B NoMeLLeHne C MonoXUTeNbHON TeMnepaTypoun BO
nsbexaHne KoHgeHcauum Brnarn HeobxoomMmo BblAepXKaTb pacxogoMep B YNakKOBKE He
MeHee 5-Tu Yacos.

Mpun pacnakoBke pacxogoMep 0CcBOGOXAAT OT Tapbl, NPOBEPSAIOT BHELLHWIA BUA, CO-
XPaHHOCTb NIIOMO M KOMMMEKTHOCTb B COOTBETCTBUW C NAcrnopToOM.

BHUMAHUE! T[loBpexaeHne yTepoBKM MOXET caenaTb AaTymk HepaboTocnocob-
HbIM.

Bo nsbexaHve noBpexaeHus pacxodoMepa MOHTaXHO-CBapoYHble paboTkl crneayet
NPOU3BOANTbL C UCMONb30BaHWeM rabapuTHoOro nmuTatopa. Pasmepbl uMuTaTopa npea-
cTaBneHbl B Tabn. 3.1.
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Tabnuua 3.1. Pasmepbl rabapuTHOro nmmutartopa

dnaHueBoe UCNosriHeHne DN L, mm
] 20 2003
N 25 2003
NN 32 200-3
= ‘ 40 | 2003

DN| + — \ 50 200-3
__J o5 | a0

- 80 | 2003

N 100 2503

] . 150 300-3

200 350-3

Ans nogknoYeHns 3alMTHBIX TOKONPOBOAOB M3 KOMMMEKTa NOCTaBKM pacxogomepa B
OTBETHbIX (priaHuax HeobxoauMO BbINOMHUTL OTBEPCTUS nod BUHT M5 unu npusaputb
BUHT M5 (puc. 3.2).

PucyHok 3.2 [JopaboTtka ¢hnaHues

3.3.3. [Moeopom uxHdAukamopa Ul

Ana ynobcrBa cumTbiBaHMA MHOpMauun Npu yCTaHOBKE pacxogoMepa Ha BepTu-
KanbHbIX y4acTkax TpybonpoBoaa MOXHO pa3BepHyTb UHTepdenc onepatopa Ha 90°, kak
nokasaHo Ha puc. 3.3. [1ns noBopoTa nHaukaTopa Heo6xoaMMO CHATb KPbILLKY, OTKPYTUTb
2 hUKCUpyoLWNX BUHTA U pa3BepHyTb nHaukaTop. [lanee cobpatb B 06paTHOM nocneno-
BaTeNbHOCTMW.

PucyHok 3.3 lNoBopoT nHamnkaTopa pacxogomepa
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3.3.4. Bbi6bop mecma ycmaHoO8KU
He ponyckaeTtcsi pasmelleHne pacxogomepa B YCNOBUSIX, HE COOTBETCTBYHOLLMX YKa-
3aHHbIM B PYKOBOZCTBE MO 3KChnyaTaunm:

C NPEBbLILLALWMM B AMana3oHe 4acToT U amnnuTyq ypoBHem Bubpaumun. Onsa
yCTpaHeHust Bubpaumm, TpybonpoBog 4O M Nocne pacxogoMepa A0SMKEH Onn-
paTbCs Ha HEMOABUXHOE OCHOBAHME;

¢ npeBbiweHneM (400 A/M) HanNPsPKEHHOCTU BHELLUHErO MarHUTHOrO NOMs NPOMbILL-
NEHHON 4YacToThl.

[na HopmanbHOro yHKUMOHUPOBaHUA Npubopa Heobxoanmo, 4Tobbl pacxoao-
Mep OblfT NOCTOAHHO 3aMOfHEH U3MEPSIEMOWN XNOKOCTbIO. Pacxogomep He O0MmKeH
MOHTMPOBATLCS B CaMOW BbICOKOWM TOYKe TpyOONpoBoaa, a Takke Ha Tpybonpo-
BOAE C OTKPbITbIM KOHLOM. [laBneHue XXuakoctu B TpybonpoBoae 4OMKHO UCKIH0-
YyaTb raszoobpasoBaHue.

Pacxogomep cneayeT ycTaHaBnuBaTh MO HaMpaBfeHWo NoToKa nepen perynvpy-
toLwen apMaTypon: KnanaHamm, TPOMHUKaMM, CY>KEHUAMUN U T.1.

Hpumeanue Hannune rpAaA3eBUKOB UJTN cnelunarnbHbIX (bI/IJ'IprOB He obsi3aTenbHO.

3.3.5. PekomeHOayuu no ycmaHoeke
> 5DN > 2DN

‘l‘
- -

@
%

Ans obecrnevyeHna TOYHOCTU W3-
MepeHus HeobxoouMo BblepXxaTb
ANWHBI BXOAHbLIX W BbIXOAHbLIX Mps-
MbIX Y4acTKOB (CM. puc. 3.4).

Mpu cnuaHum AByX NOTOKOB pac-
CTOSiHWEe [0 pacxogomepa He
AOIMKHO 6bITb MeHee 10 DN (pwuc.
3.5).

>10 DN

He yctaHaBnueaTtb pacxogomep

Ha CTOpPOHE BCacbiBaHMs Hacoca BO

nsbexaHne nospexaeHus qyrte-

poBku. lMpn mMcnonb3oBaHUM MOPLL-

( { HEBbIX, MNEPUCTaNbTUYECKUX UMK

AnadgparMeHHbIX HacocoB Heobxo-

PuicyHok 3.6 AONMO yCTaHaBnmBaTb KOMMNEHcaTop
nynscauun (puc. 3.6).
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PucyHok 3.7 PekomeHayemble BapnaHThbl
yCTaHOBKM

PucyHok 3.10

Hanbonee nogxogsee MeCTo
ANsa MOHTaxa - BepTuKanbHO BOC-
Xo4aWwmnM ydactok Tpybonposoaa,
Takas ycTtaHoBka obecneuymBaeT
BbIHOC MNy3blpbKOB BO34yxa W no-
CTOPOHHUX BKIKOYEHUI N3 30HbI U3-
MepeHuss u obecnevnmBaeT MUHU-
MarnbHble LWYyMbl pacxoga. Lns
ynobcTBa ynpaBneHnst pEKOMeHY-
eTCH 3apaHee NpegycMoTpeTb pas-
BOPOT wuHOukKaTopa. PekomeHaye-
Mble BapuaHTbl YCTAHOBKM pacxo-
aomepa npuseaeHbl Ha puc. 3.7.

Ha ropusoHTanbHbIX Yy4acTkax
pacxogomep yCTaHaBnMBaeTCcs
3NEKTPOHHLIM Grokom BBepx. Mak-
cumarnbHOE OTKINOHEHWEe OT BEpPTU-
KanbHOM ocu He Oonee 4yem Ha
+45°,

3anpeuwlaeTca  ycTaHaBnuBaTtb
pacxogomep B TOPU3OHTaNbHOM
MONOXEHUN C HanpaBNEeHHbIM BHN3
M (pwuc. 3.8.)

Mpn namepeHun pacxoga B Ya-
CTUYHO 3anofIHEHHbIX TPyOONpoBO-
Aax nnu B TpybonpoBogax ¢ OTKpbI-
TbIM KOHLUOM AN rapaHTUpOBaH-
HOro 3anoJSTHEHUS XNOKOCTbIO, pac-
Xogomep criegyeT ycTtaHaBnuBaTb
B HAKNOHHOM unn U-obpasHom Tpy-
6onposogax (puc. 3.9).

Pacxogomep cnefnyet ycrtaHas-
nueaTtb nepen perynupyrowen ap-
maTypou (puc. 3.10).
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B cny4ae oTkpbITOro crivea cne-
AyeT npegycMoTpeTb 3awuTy oT
OMNyCTOLLUEHNA KaHana pacxofo-
mepa (puc. 3.11).

2\

BbinyckHoi BO3AyLIHbINA n pl/l HaJ'I Mq M M LI,J'I Vl H HOFO CI'IyCKa

Heobxoguma ycTaHOBKa BO3AyLU-
m Horo knanaHa (puc. 3.12).

I\

PucyHok 3.12

3.3.6. MoHmax Oam4uka ¢hnnaHyeeol KOHCMpPyKuuu

Pacxogomep yctaHaBnmMBaeTCsi B pa3pbiB TpyOonpoBoaa kak nokasaHo Ha pwuc. 3.13.
CTtpenka Ha gaTymMke pacxogoMepa OOoSKHa coBnagaTth C HanpaBfeHWEM NOTOKa B TPY-
GonpoBoge.

%@\ OTBeTHLIN draHel

Pacxopomep

Mpoknagkn

3asemnsatoLme anckm

BonThl, wamnbbl _~

PucyHok 3.13 YcTaHoBKa pacxogomepa

Mpoknaaku He AOMMKHbI 3aX0AUTb B NPOTOYHYI YacTb TpybonpoBoaa no BHYTPEHHEMY
AnameTpy 3a rpaHuLbl YNNoTHAEMbIX MOBEPXHOCTEMN.

MaTepl/lan NPOKS1aaoK AO0JTXKeH ObITb COBMECTUM C Msmepﬂemoﬁ cpe,u,0|7| n ycnosmnammn
JKCnyatauun. He cnegyet uncnosrnb3oBatb MeTaruimvyeckme uin cnmparibHo-HaBUTbIE
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NPOKNagKu1, Tak Kak OHM NOBPEXAatoT TOPLEBYIO NOBEPXHOCTb YTEPOBKM AaTymKka. Ecnn
TpebytoTca cnMpanbHO-HaBUTbLIE MU METaNNMYeCcKMe Npoknaakmn, HeobxoaMmo UCnonb-
30BaThb 3alMTHble Konbua Ana gyTtepoBku. Mpoknagku, oTBeTHble dnaHubl, 60NnThl,
ramku n Wwandbl B KOMMNEKT NOCTaBKN HE BXOAAT.

[ns obecneveHna npaBunnbHOM paboTbl M ANUTENBLHOIO Cpoka Criybbl AaTynka HeobXxo-
ANMO 3aTarmBaTb 60Tl oriaHLEBbIX COEAUHEHUI B NPaBUITbHOW NOCNeL0BaTENBHOCTU 4O
yKa3aHHbIX MOMEHTOB 3aTarnBaHus. HecobniogeHve aTux ykasaHui MOXeT NPUBECTU K ce-
Pbe3HbIM NOBPEXAEHMAM (OYTEPOBKN JaTUMKa pacxoda M ero npexneBpeMeHHON 3aMeHe.
3aTtskky 6ONTOB M raek, Kpensiwux pacxogomep Ha TpybonpoBoae, NPon3BO4UTL PaBHO-
MEepPHO, NOOYEePEOHO, NO AMamMeTpasibHO NPOTMBOMONOXHbLIM Napam (puc. 3.14). 3akpyynsa-
HMe raek OCyLLeCTBMsIeTCA 3a Tpu npoxoaa. 3a Nnepsbli NPOXos, 3aTSKKY BbINOSHATL KPYTS-
wum momeHTom 0,5 Mk, 3a BTopon npoxog — 0,8 Mk n 3a Tpetun npoxog — 1.0 Mk.

MomeHTbI cunbl npu 3akpydmBaHnn raek npmnBeneHbl B Tabn. 3.2.

Tabnuua 3.2 PekomeHOyeMble MOMEHTDI
cunbl MK Npu 3akpyyunBaHumn raek
DN BonThi MomeHT cUnbl,
H'm
20 15
4xM12
25 25
32 25
40 4xM16 25
50 35
65 35
8xM16
80 35
PucyHok 3.14 lNopagok 3aTsKKM raek
100 8xM20 50
150 8xM24 90
200 12xM24 90
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3.4. BblpaBHMUBaHMe NOTeHUMANoOB

Mocne YCTaHOBKM pacxogomepa Heo6X0a4MMO BbINOSTHUTL MOAKITHOYEHME 3ALUUTHbBIX
TOKOMpPOBOOOB 13 KOMIMJ1EeKTa NoCTaBKM pacxogomMmepa.

3.4.1. BbipasHueaHue NomeHyuasoe 8 MemaJsuiu4eckux mpybax

AT BN

(7o

il Lo 3awmTHbIe
TOKOMNPOBOAbI

LLUyHTUpyowmn
TOKONPOBOA

PucyHok 3.15 BbipaBHMBaHME NOTEHLMANOB B METANNMYECKnx Tpybax

Ansa 3awuThl pacxogomMepa OT NPoTeKaloLWmxX Nno TpyGe TOKOB NMPUMEHSITCS 3aLUuT-
Hbl€ TOKOMPOBOAbI N3 KOMMIEKTa MOCTABKMU M LUYHTUPYIOLLIMIA TOKOMPOBOA, BbINOMHEHHbIN
N3 MeOHOro NPOBOAHMKA CeYeHMEM He MeHee 6 MM? UK cTanbHOW MOMoChkl CeYEeHNEM
He MmeHee 20 MM?.

[aTtunk n cpega AOMKHbl UMETb OOQMHAKOBbLIN 3MEKTPUYECKUA NoTeHUman, Ytobbl nc-
KMIOYNUTb 3NEKTPOXMMUYECKYIO KOPPO3WUI0 3NeKTpoaoB. BbipaBHMBaHME NOTEHLManoB
obecneuvnBaloT 3alLMTHbIE TOKONPOBOAbI, MOAKMNIOYEHHbIE K cbnaHuam Tpyo. Ecnn Tpy6bl
3a3eMrieHbl, JOCTAaTOMHO COeAMHUTbL Knemmy 3asemrieHust Ha kopnyce UM (cm. puc. 2.2)
C NVHMEN BblipaBHUBaAHUSA NoTeHUManos. [pn HeobXoaAMMOCTN NOAOKITIOYEHME 3a3emrie-
HWS1 BbINOMHAETCA K KIleMMe BHYTPU OTAENEHUSA NOAKMOYEHUS.

BHUMAHWUE! [lpun 3HaunTenbHbIX YPOBHSAX YPaBHUTENbHbBIX TOKOB, MOXET MOHaJo-
BuTbCA yCcTaHOBKa 3a3eMNAOLLMX UCKOB.

3.4.2. [Mnacmmaccoebie mpy6b! unu mpybbi ¢ gpymepoekol
Bo Bcex cnyyasx, korga npucoegmHEHHbIN Tpybonposog He obecnevnBaeT XopoLlero

3MNEKTPUYECKOro COeQUHEHMS C XKMAKOCTbIO, Hanpumep, Tpyba obnvuoBaHa nnm n3rotoe-
fneHa 13 HenpoBOASLLEro MaTepuana, Heo6XoANMO UCNONb30BaTb 3a3EMIAIOLLNE ANCKN
(MPUNTOXEHWE B) nnu anektpogbl (cM. puc. A.1), coeanHeHHble ¢ kopnycom U, koTo-
pble obecnevnBaloT HeOOXOOUMOE JNEKTPUYECKOe COeAMHEHME C TEeXHONOrM4Yeckon
XMAKOCTbIO. 3alUTHbIE U LLYHTUPYHOLLMIA TOKONPOBOALI HE TpebytoTcs.

3asemnsowme anckm obecnevmsaroT 60MbLUYO Nowanb COeANHEHUSA C TEXHONMO-
FMYECKOW XXMAOKOCTLIO M SKPaAHWUPYIOT 30HY NPOBOAMMOCTM TpybonpoBoaa, OHM npeano-
YTUTENbHEE 3a3eMISAOLLEro 3NIeKTPoAa B Crieaylowmx CUTyaumsx:

MpoBoanmocTb xnagkoctn meHee 100 mkCm/cm;

O6nactn npuMeHeHns, KOTopble MOryT MPMBECTU K 06pa3oBaHuIO HaneTa unn oT-
TOXXEHWUN;

I'IpOTeKaHme TOKa 4epe3 TEXHOJTONMYECKYH0 XNOKOCTb U Lenn 3a3emMJieHNA.
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3asemnsaoLme

PucyHok 3.16 3asemneHne pacxogomepa Ha NnacTuKoBbIX Tpybax ¢ 3a3emMnsowmmMmm
Anckamu

TUNUYHBIN NpuMep: TPyDbl C ANEKTPOM3ONUPYIOLLIEN (PYyTEPOBKON, TPYOLI N3 CTEKMO-
nnactuka unm NBX.

BHUMAHUE! CyuiectByeT onacHOCTb NOBPEXOEHUS BCEACTBME INEKTPOXUMMYE-
CKOM Koppo3uun. MNpuHMManTe BO BHUMaHWE 3NEKTPOXMMUYECKME MO-
TeHuManbl MeTannoB, €CNK 3a3eMsioLLne AUCKU U CUTHANbHbIE JMeK-
TPOAb! BbIMNOMHEHbI U3 pasnnYHbIX MaTepuanos.

3.4.3. ®ymepoeaHHbIe mpybbI (kKamodHasi 3au,uma)
Ecnu no TexHonornyecknm coobpaxkeHnsiMm cpefa He MOXET OblTb 3a3eMreHa, ycra-
HOBIEHHbIN NPpMOOpP HE OOMKEH MMETb NOTeHUMana:
Npu yCTaHOBKE HEOOXOANM LUYHTMPYHOLLNIA TOKONPOBOA;
HeobXxoAMM AONOMHUTENBHbIN KOHTPOMb OTCYTCTBUSI NPOBOAVUMOCTM U3-3a BbliGopa
MaTepuarnoB, UCMOMb3yeMbIX NP MOHTaXe.
Cobniogante Bce TpeboBaHus, KacaroLmecs ycTaHoBKM 6e3 noTeHumana. 3awmnTHoe
3a3eMrieHne, aKBUMNOTEHUManbHoOe N3MepsaeMon cpeae, NOAKIYaeTcs K KneMme Ha Kop-
nyce WM B panoHe kabenbHbIX BBOOOB.
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3.5. Mopknio4vyeHne BHELWWHUX coeaNHEeHUN

[MoakntoyeHne BHELLHUX YCTPONCTB NPOM3BOAUTCA NOCPEACTBOM ABYX Kabenewn - cur-
HanbHOro u nutarwwero. NpeanoyYTUTENBHO NCNONb30BaHNE 3KPaHMPOBAHHBLIX Kabenen
CO CKpYYEHHbIMW Napamu, B 3TOM Cry4ae CUrHasnbl O4HOro yCTPOMCTBA A0SMKHbI COOTBET-
CTBOBaTb OA4HOM Nape. 3anpeLlaeTca UCnonb3oBaTb B OOHON Nape NPOBOAHUKN pasnny-
HbIX YCTPOMCTB.

@

2

el |
0

W

PucyHok 3.17 lNogknoveHne BHELHNX COeaNHEHNI
BHewHnn gnameTp kabenen OOMKEH COOTBETCTBOBATb KabenbHbIM BBOAAM, KOTO-
pbIMK KOMMNIEKTYeTCA pacxogomep: M20x1,5 (guameTp kabena 6...12 mm). lNepeq noa-
KntovyeHneM KabenbHble Xunbl SOMKHbI ObiTb OKOHLIOBAHbI KPYribIMK KIieMMamMu COOT-
BETCTBYHOLLEro pasmepa.
Cneuundmkaums kabens nuTaHus:

2 x 1.0 mm? MBX kaGenb ¢ 06LLMM MeaHbIM NNETEHbIM 3KPaHOM, ANAaMETP OKOIO
7 MM, conpoTuBneHue nposogHuka: < 20 OM/Km.

PekomeHgoBaHHbIM TUN kabens KOABOBI™ 1x2x1.00 (anam. 6,6mm);
Cneuudukaums curHanbHoro kabens:

MHOroXwunbHbi NMBX kabenb ¢ npoBoaHukamu cedeHnem 0.38 mm? (AWG22), 06-
LM MeAHbIM MAeTeHbIM 3KPaHOM (AnameTp OKONo 7 MM) N 3KPAHUPOBAHHbIMU
napamu;
conpoTtmBneHune npoeogHuka: < 50 OM/Kwm;
€MKOCTb: Xuna/akpaH: < 420 nd/m.

PekomeHgoBaHHbIV TUN kabens KOBOBI™ 3x2x0.35 (anam. 7,9mm);

BHUMAHUE! Bo nsbexaHne BO3HWKHOBEHMSI ypaBHUBAKOLWMX TOKOB, 3anpeLlaeTcs
NoAKMNYaTb 3KPaHbl CUrHamNbHbIX Kabenen c 06enx CTOPOH. KpaH cur-
HanbHOro kabens NoAKNYaeTcss CO CTOPOHbI BHELUHUX YCTPOWNCTB.
A 3kpaH kabens NUTaHWA NOAKNIOYAETCS K KremMMe BHYTpU Kopnyca
UM, kak nokasaHo Ha puc. 3.17. Npu nogkno4YeHnn BolaepxmsaTb Mu-
HUManbHO BO3MOXHYIO AFIMHY pacnfieTEHHOro aKpaHa.

3awmTHoe 3a3eMrieHne, 3KBUMOTEHUManbHoOe n3MepseMon cpefe, NoakroyaeTcs K
knemme Ha kopnyce U, kak nokaszaHo Ha puc. 2.2.
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YNAKOBKA, XPAHEHUE U TPAHCITOPTUPOBAHWE

Pacxogomep, yKOMMeKkToBaHHbIM B COOTBETCTBUM C 3asiBKOM, YNaKoBbIBAETCH B UHANBU-
ayanbHyto Tapy kateropumn KY-2 no FrOCT 23170-78 (kopobKy 13 rodppmpOBaHHOIo KapToHa
nnbo aepeBsAHHbIN AWKK). Tyaa e nomMeLaeTca aKcnyaTaumMoHHasa AOKYMEHTaUMS.

XpaHeHune pacxogomMepa AOSMKHO OCYLLECTBATLCS B YNAKOBKE N3rOTOBUTENS B COOT-
BeTcTBUKN C TpeboBaHuamu rpynnbl 1 no FTOCT 15150-69.
XpaHuTe npubop B OpUrMHanbHOM YNakoBKE B CYXOM M YNCTOM MECTE;
YCIOBUSA OKpYyXXatoLwen cpefbl A TPaHCNOPTUPOBKU M XpaHeHUsa npubopa cooTBeT-
CTBYIOT YCNOBUAM ANA 3KCnnyataumm npmbopa;
n3berante NOCTOSTHHOIO BO3AENCTBUSA MPSAMbIX CONTHEYHbIX NyYen;
pacxogomep He TpebyeT cneumnanbHOro TEXHUYECKOro 00CnyXnBaHus Npu XpaHeHuN.
Pacxogomepbl MOryT TpaHCMOPTUPOBATLCS aBTOMOOUIbHBIM, PEeYHbIM, XXerne3HOA0-
POXHbIM 1 aBMaLMOHHbLIM TPAHCMOPTOM NpU COONOAEHUN CNEAYHOLNX YCITOBUIA:
TPaHCNOPTUPOBKA OCYLLIECTBNSAETCHA B 3aBOACKON Tape;
OTCYTCTBYET NpsiMOe BO3AENCTBME Bnaru;
TemnepaTypa He BbIXoguT 3a npeaensl ot - 55 go + 60 °C;
BNaXXHOCTb He npeBbiwaeT 95 % npu TemnepaTtype o + 35 °C;

Bnbpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutygon ao 0,35 MM 1 yckopeHmem
o 49 m/c?;

ydapbl CO 3Ha4YeHneM NMKOBOro yckopeHus Ao 98 m/c?;

YNOXEHHbIe B TPAHCNOPTE pacXOAOMeEpPbI 3aKkpenfieHbl BO 3bexaHme nageHus un
coygapeHun,

YCINOBMS OKpY)KatoLLen cpeabl Anst TPaHCNOPTUPOBKN U XpaHeHust npubopa cooT-
BETCTBYIOT YCIOBMSIM ANs SKcnnyaTaumm npubopa.



5.
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HACTPOUKA PACXOOOMEPA NEPEQ PABOTOM

5.1. YcTtaHOBKa pexuma TOKOBOro Bbixoaa

BHUMAHUE! Bebixog MOXeT ObiTb BbIBEAEH 13 CTPOSA MPU HANMYUK K.3. B Harpyske.

Mepen Hayanom paboTbl HEOBXOAMMO C MOMOLLBIO NepeknYaTena «passive/active»
nog nepeaHen kpbiwkon UM yCcTaHOBUTL peXnUM NMUTaHUS TOKOBOW NEeTSM, Kak NokasaHo
Ha puc. 2.3.

[na HacTponkn nepefaToyHON XapaKTePUCTUKM UCNOSTb3YOTCS:

- meHto 5.3.3 Hacmpoliku / Tokoenbll 8bix00/ Pacxod 4 MA 3agaéT pacxon npu Toke
aHarnorosoro Bbixoaa 4 MA. o ymonyaHuio paseH 0.

- MeHto 5.3.4 Hacmpoltku / Tokosbil ebixod/ Pacxod 20 MA 3a0aéT pacxon npu Toke
20 MA. Mo ymon4aHuio paBeH HoOMUHanbHoMy pacxogy (Q3).

[ns aTux napameTpoB MOXHO 3afaBaTb 3Ha4YeHust B AnanasoHe oT -Q4 go Q4, uto
No3BONSET 3a4aTh NoOble NepeaaToyHble 3aBUCMMOCTM TOKa OT pacxoaa.

5.2. Hactpouka hunbTpa pacxoga

HacTtponku cunbtpa pacxoga (MeHwo 5.1 Hacmpolku / Pacxod) oguHakoBo Aen-
CTBYIOT Ha MHOULMpPYyEeMOe 3Ha4YeHue pacxofa 1 aHarorosbin (TOKOBbIN) Bbixod. B npu-
BGope ecTb HECKONbKO HE3AaBMCUMbIX OUITbTPOB ANSA pPELLEHNs pasHbIX 3a4ay.

- ®unbTp Rate Limit orpaHn4MBaeT CKOPOCTb M3MeHeHus pacxoga (MeHoo 5.1.3
Hacmpoduku | Pacxol | CenaxueaHue), %/0TCHET N ucnonb3yeTcs Ans yaaneHus nm-
NynbCOB N KOPOTKMX BpOCKoB pacxona. PunbTp JOMMKEH ObiTb HACTPOEH TakK, YTOObI OT-
OennTb NOMexXm OT curHana pacxoga. [inanasoH 3aHavyeHun ot 0 go 255, meHbLUee ycTa-
HOBMEHHOE 3HayeHue curnbHee obpesaeT wym, 0 oTkNo4aeT PuNbTP (N0 YMONYaHMIO).
3agepXkkn QunbTp HE BHOCKT.

- Hactponka Dead Time (meHto 5.1.4 Hacmpotiku | Pacxod | lNpeden cenax.) orpaHu-
ynBaeT BpeMs AencTBusa dunbTpa Rate Limit. YcTtaHOBNeHHOe BpeMsa OOMMKHO NpeBbl-
WwaTb AnuTenbHOCTb BpockoB pacxoda. [Juana3oH ycTtaHoBKM BpeMeHn oT 0 go 25,5 ¢
yepes 0,1c., 0 oTkntovaeT punbTp Rate Limit (no ymonyanuto 10 c.).

BxogHon curHan
2%]/0TueT Dead Time
...... 5%/0oTyeT t < Dead Time‘ r\—\

)/\4

PucyHok 5.1 ®unbtp Rate Limit/ Dead Time
- Hactpownka Dumping ycTaHaBnmBaeT NOCTOAHHYHO BPpEMEHU AeMNPUPOBaHUSA (MEHIO
5.1.2 Hacmpoliku / Pacxo0 / ®unbmpayusi). Bpemsi NONHON yCTaHOBKU NPUMEPHO 4-5
NOCTOSAAHHbLIX BpeMeHW. [lnana3oH 3Ha4vyeHun ot 0 go 25,5 c. yepes 0,1c., 0 nepeBoguT
unbTp B aBTOMaATUYECKNA aanTUBHLIN PEXUM (MO YMOSYaHMIO).
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5.3. YcTaHOBKa OTCeUKM

[nsa koppekTHOM paboThbl B peanbHbIX YCNOBUAX HEOBX0AMMO NpaBuIibHO BbiGpaTh OT-
ceuky ckopocTu cpefbl (MeHo 5.1.1 Hacmpotku / Pacxod / Omceudka). Ana cKkopocTu
cpenbl MeHbLLE OTceYkn (N0 MoAyI) pacxon npupasHmBaeTca K 0, onbKn He ukcu-
pytoTcs. [JnanaszoH BO3MOXHbIX 3Ha4YeHMI ycTaHoBkM oTceudkn — oT 0,0 go 10 m/c.

5.4. KoHTponb nycTou TpyObl

Uepes unHTepenc onepatopa MOXHO HACTPOUTb LMArHOCTUKY KOHTPOSIS MyCTOM
Tpy6bl (MeHto 5.5.1 Hacmpodku | QuazHocmuka | [Nycmas mpy6a). [Jnana3oH 3Ha4yeHumn
noporosoro conpotmenenus ot 0 go 6000 kOwm, 0 oTkNoYaeT AnarHoOCTMKy. NPOKOHTPO-
nuposaTb TekyLlee 3Ha4yeHne NpoBOAUMOCTU cpefbl onepaTop MOXeT B MeHto 2.5 [na-
rHocTuka / [NNpoBOAMMOCTb.

BHUMAHWUE! [lpn KOHTpONne XMMWYECKM aKTUBHOW cpedbl MOXeT notpeboBaTbcA
NOACTPONKa YpoBHEN cpabaTbiBaHWUS UNK MOSHOE OTKIYEHWe aAna-
FHOCTUKN.

5.5. KoHTponb maccoBoro pacxoaa

[na KOHTPONA MaccoBOro pacxoa XWAKOCTU HeoBXOANMO BOMTU B MeH0 1.2 M3me-
peHusi | Maccoenbil pacxod. MaccoBbI pacxoq Bbl4UCSETCSA Kak Npon3segeHne o06bEeEM-
HOro pacxofa v nroTHOCTU, KOTopasa BBOAMTCA B MeHto 5.7 Hacmpotiku | [TnomHocms B
T/Mm3. Mo ymMonyaHuo Ucrnonb3yeTcs NnoTHOCTb Boabl npu 4°C (1.000).

BHUMAHUE! [lorpewHOCTb onpeaeneHns MaccoBoro pacxoga He HopMnpoBaHa.
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6. YTUIIN3ALUA

Pacxogomep He COAEPXMT BELLECTB U KOMMOHEHTOB, NPEACTABNSIOLINX ONaCHOCTb
ANs 300pOBbS NIOOEN U OKpPYXalolllen cpefdbl B NPoOLEecce M Nnocrne OKOHYaHWUs cpoka
Cnyx0bl. YTUNnsaums pacxogoMepa OCyLLecTBAsSieTCA OTAENbHO Mo rpynnam matepua-
NOB: N/1acTMacCOBbI€ U PE3MHOBLIE 3NTIEMEHTbI, NNaThl C ANEKTPOHHLIMM KOMMOHEHTaMU,
MeTannm4eckmne arieMeHThbl Kopryca 1 KpenexHble 311EMeHTbI.

7. TEXHUWYECKOE OBCINYXWBAHUE

7.1. lNpoBepKa TEXHNYECKOro COCTOAHUSA

BBeaeHHbIi B aKCnyaTaumio pacxogoMep pekomeHayeTcs noasepraTb nepuoanye-
CKOMY OCMOTPY C LieNblo KOHTPOIS:

paboToCcnocobHOCTH;

cobnogeHns ycnoBum aKcnnyaTaumm;

HanMunsa U COOTBETCTBUIO P HanpsiKeHUn NuTaHus Lenew;
OTCYTCTBMS BHELLUHUX NOBPEXOEHUN YacTeN pacxoaomMepa;
HaOEXHOCTMN ANEKTPUYECKMX N MEXAHNYECKMX COEANHEHUNN.

MepnoanyYHOCTb OCMOTPa 3aBUCUT OT YCINOBUI 3KCMyaTauumn, HO He OOIMKHA ObITb
pexxe 04HOro pasa B ABe Hedenu.

HecobntogeHve ycnosuin akcnnyaTtawmm Unmn BHELLHME NOBPEXOEHUS pacxodoMepa B Co-
OTBETCTBUM C YKa3aHusIMK pasaena 1.2 HacTosilero PO, MOXET NPUBECTU K ero oTkasy unm
NPEBbILLEHNIO AOMYCTUMOrO YPOBHS! MOrPELLHOCTU U3MEPEHUIA. py NOSIBNEHNM BHELLHUX
NOBPEXAEHU N3Aenusl, HEOOXOAMMO 00PaTUTLCH B CEPBUCHbIN LIEHTP UMW K U3rOTOBUTENHO
pacxogomepa Ans onpeaeneHns BO3MOXXHOCTM ero AanbHenLwwen akennyaTauum.

B npouecce akcnnyataumm pacxogomepa He pexe OAHOro pasa B rof Heobxoammo
NpoBOAUTL MPOMUNAKTUYECKMIA OCMOTP BHYTPEHHENO KaHana aTyuk Ha Hanuuue 3a-
rPA3HEHUN U/MnNn oTnoXxeHun. [lonyckaeTcs Hanu4ymne nerkoro HaneTa, KOTopbIA JOKEH
CHUMATbCS C NOMOLLbI YNCTOW MATKOW BETOLUM, CMOYEeHHOM B Boae. [pn Hannunn 3a-
FPA3HEHNN NU/UNK OTNOXEHUN OPYroro Bnaa nmbo mx CyLeCTBEHHOW TOMWMHbI HEOOXO0-
AONMO NPOU3BECTM OYMUCTKY MOBEPXHOCTM OATUYMUK Cpa3y Xe Nnocre U3BfeyYeHns pacxoao-
mMepa u3 TpybonpoBoaa C NOMOLLbIO BOAbI, YACTON BETOLN U HeabpasmBHbLIX MOKLLNX
cpeactB Ha ocHoBe MAB.

Mepen oTnpaBkoM pacxogomMepa Ha MOBEPKY UM B PEMOHT Heobxoaumo nocne ge-
MOHTa)a yCTpaHUTb 00pa30oBaBLUMXCA B NpOLIEeCcce IKCnyaTtaunm OTNOXEHUS U cneqbl
pabouen cpeabl. [pn MOHTaXe 1 AEMOHTaXe pacxogomepa Heobxoammo cTporo cobnto-
AaTb yKa3aHus MHCTPYKUMM MO MOHTaxy pacxogomepa. OTnpaBka pacxogomMmepa ans
npoBeAeHUs1 NOBEPKM NMNMOO peMOoHTa AOSKHA NPOM3BOAUTBLCA C MACNOPTOM Pacxodo-
mepa. B conpoBoanTenbHbIX AOKYMEHTax He0BX0ANMMO yKa3biBaTb MOYTOBLIE PEKBU3UTHI,
TenedoH n dakc oTnpaBnTens, a Takke cnocod n agpec obpaTHON AOCTaBKN.
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7.2. BO3MOXHble HEMCNPABHOCTN U CNOCOOLI UX YCTPAHEHUA

Tabnuvua 7.1 Bo3aMoXHble HEMCNPaBHOCTM pacxogomMepa 1 cnocobbl NX yCTpaHeHUs

BHeluHee nposiBneHue
HencnpaBHOCTH

BeposaTHasa npnynHa

Cnocob yctpaHeHus

Ha AUCKPETHOM BbIxoae

OTcyTCTBI/Ie MMnNynbCoB| -

He 3agaH 4yacTOTHO-UMNyb-
CHbIN peXuMm Bbixoaa.

HeBepHO ycTaHOBMEHDI Be-
NNYMHA OTCEYKN U BEC UM-
nynbca.

OTcyTCTBYET NUTaHWeE Ha
AVNCKPETHOM BbIXOAE.

[MpoBepnTb HACTPOWKK pe-
Xnma OUCKPETHOro Bbixoaa,
BENUYNHY OTCEYKN N BEC UM-
nynbca.

[MpoBepuTb HaNn4ne nuTa-
HUA

KOBOM BbIXoae

OtcyTcTBME TOKA Ha TO-| -

HenpaBunbHO nogaHo
HanpsbkeHne NUTaHuA.

ConpoTuBneHne Harpysku
npeBbILLIAET HOPMY.

[MpoBepuTb NONAPHOCTbL NOA-
KNYeHus 6rnoka nuTaHna To-
KOBOro BbIxoAa.

[MpoBepuTb BENUYNHY
Harpysku Bbixoaa.

OTcyTCcTBYET CBEYEHME
ancnnes

HenpaBunbHO nogaHo
HanpsbkeHne NUTaHuA.

[MpoBepuTb NONAPHOCTL NOA-
KntoYeHnsa 6rnoka nutaHns
pacxogomepa

OTcyTcTBYET peakums
Ha KnaBuaTypy

3arpsisHeHue cTekna nuue-
BOW NMaHenu

[MpOMbITb CTEKINO NMUEBON
naHenu.

nonb3oBaTernibCkne
HaCTPOWKMN

HeBO3MOXXHO N3MEHUTb| -

3anpeLueH JoCcTyn K n3MeHe-
HUIO HaCTpoekK

MpoBepuTb NONOXEHNE
ABWKKa annapaTHon 6nokn-
pOBKW BHYTpu kopnyca Ul

NHdpopmaums 06 namepsembix napameTpax U COCTOSHUN pacxogoMepa MOXET CYU-
TbiBaTbCA No uHTepdency HART n no nocnegosatensHomMy nHtepdency RS-485 (npu
Hanuuum). Ecnun npuHaTele Mmepbl He aanu addekTa, cnegyet obpaTUTLCA B CEPBUCHbIN
LEHTP UM K U3roTOBUTENO pacxogomepa And onpeaeneHns BO3MOXHOCTM ero Aanb-
Henwen akcnnyaTtaumm. PEMOHT pacxogomMepa BO3MOXEH TOMbKO B YCIOBUAX NPOU3BO-
anTens nnu cepTnuUuMpPoBaHHOro NPOM3BOANTENEM CEPBUC-LIEHTPA.

7.3. NMoBepka

MoBepka pacxogomepa BbINoSHAETCS No metoauke nosepku Ml 208-034-2022.

MexxnoBepoyHbIn nHTepBan — 4 roga.
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NMPUNOXEHUE A MaccorabapuTHble XapakTepuUCTUKHU
pacxopomepoB

D1

(cnpaBo4HoE)

d

l—

L*

»

PucyHok A.1 BHelwwHWI BUA4 u rabapuTHbIE XapakTePUCTUKN pacxogoMepoB

* - CNpaBOYHbI pasmep
1 - I (610K aNeKTPOHUKN);
2 - KpbILLKa MOHTa)XHOrO OTCEKA;

3 - NNomMOuMpyeMbIN PUKCaTop KPbILLKY;
4 - nHTepdpenc onepaTtopa;
5 - patyuk;

6 - kabenbHble BBOAI;

7 - KNnemMa 3a3eMnAoLLEero NPOBOAHNUKE;
8 - cMrHanbHble aneKkTpoabl;
9 - 3a3emnaOWNA ANeKkTpoa (Npy HanuM4um).

Tabnuua A.1 - MaccorabapuTtHble XapaKTepuCTUKK

DN L,mv | D,mm | D1, Mm | D2, MM | d, MM N H, Mmm | Macca, kr
20 200-3 105 56 75 14 4 255 6,0
25 200-3 115 58 85 14 4 270 6,8
32 200-3 135 65 100 18 4 280 8,5
40 200-3 145 80 110 18 4 290 10,0
50 200-3 160 100 125 18 4 300 10,0
65 200-3 180 109 145 18 8 325 14,0
80 200-3 195 120 160 18 8 335 16,0
100 2503 230 155 190 22 8 370 22,4
150 300-3 300 210 250 26 8 450 40,0
200 350-3 360 258 310 26 12 505 54,2

* [lonyckaeTcs BbiMyCK pacxo4oMepoB ¢ MaccorabapuUTHbIMU XapakTepucTmkamu,
OT/IMYaOLWMMUCS OT YKasaHHbIX, NPU HANN4YnM BO3MOXHOCTM Y U3rOTOBUTENS.
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NMPUNOXEHWUE B 3aszemnsawwme auMcku ana cgnaHueBbIX

coeAVUHEeHUn
(cnpaBo4HoE)
10
@53
| 14
o0 @01
©) 05| A

PucyHok B.1 BHelwuHWi BUA 1 pa3Mepbl 3a3eMnsoWmx gMckos tmna 1
* - CNpaBOYHbIN pasmep

Tabnuua b.1 - Pasamepsbl

DN D, mm D1, mm L, mm L1, mm Macca, kr
20 28,2 61 109 48 0,07
25 34 71 119 48 0,08
32 36 82 134,5 52,5 0,11
40 44,5 92 144,5 52,5 0,13
50 53 107 159,5 52,5 0,17
65 72,5 127 179,5 52,5 0,22
80 85 142 194,5 52,5 0,26
100 104 168 225 57 0,34
150 152,8 224 288 64 0,52
200 212,7 284 348 64 0,68
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PucyHok B.2 BHelHWI BUA 1 pa3Mepbl 3a3eMASOLWNX ANCKOB Tuna 2
* - CNpaBOYHbIN pa3mep
Tabnvua b.2 - Pasmepsl
DN D, mm D1, mm L, mm L1, Mm L2, Mm Macca, kr

20 13 61 109 48 17,5 0,09
25 21 71 119 48 17,5 0,11
32 23 82 134,5 52,5 17,5 0,15
40 31,3 92 144,5 52,5 17,5 0,18
50 40 107 159,5 52,5 215 0,24
65 59,1 127 179,5 52,5 21,5 0,31
80 71,9 142 194,5 52,5 21,5 0,37
100 91 168 225 57 21,5 0,48
150 138 224 288 64 26,5 0,79
200 198,1 284 348 64 26,5 1,07
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UcTtopunsa nameHeHnu

Bepcus HaTta OnucaHue n3ameHeHun Crp.
1.01 |17.02.2021| Job6aBneHbl cxembl NOAKITIOYEHUS BbIXOOHbIX Lenemn 22
1.02 |10.10.2021 HoBasi pegakums 2-48
1.03 |30.06.2022 OG6HOBNEHbI 9NEKTpoabl, ANCKN 3a3eMNEHUS 4,8,22,45
1.04 |04.10.2022 HoBas pepakums 2-46
1.05 |13.04.2023 HoBas pegakums 4-49

ApxaHrenbck (8182)63-90-72
AcrtaHa (7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BnaguBocTtok (423)249-28-31
Bonrrorpag (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuH6ypr (343)384-55-89
WUBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WUpkyTck (395)279-98-46

Kvprusuns (996)312-96-26-47

EnvHbIN agpec Ans BceX perMoHoB:

Mo Bonpocam npoaaxu v noganepxku 06pau.|al7|Ter:

KaszaHb (843)206-01-48
KanunuHrpap (4012)72-03-81
Kanyra (4842)92-23-67
Kemepoeo (3842)65-04-62
Kvpos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
INuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
MockBa (495)268-04-70
MypmaHck (8152)59-64-93

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

KasaxcTaH (772)734-952-31

HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42

OpeHbypr (3532)37-68-04
MNeH3a (8412)22-31-16

Nepwmb (342)205-81-47
PocToe-Ha-[oHy (863)308-18-15
Ps3zaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-MNeTepbypr (812)309-46-40
CapatoB (845)249-38-78
CeBactononb (8692)22-31-93
Cumdeponons (3652)67-13-56

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

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

TapxukuctaH (992)427-82-92-69

pwf@nt-rt.ru || www.piterflow.nt-rt.ru



