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BBEOEHUE

HacToswee pykoBOACTBO npefHasHa4yeHO ANs U3ydeHus npuHuuna
OENCTBUA U KOHCTPYKUMM  pacxofoMepa-CHeTyuka  yNbTpasBYKOBOMO
ponneposckoro  OHEMP-7 (ganee pacxogomep-cyetunk). B gaHHOM
PYKOBOACTBE NpeACTaBrfeHbl: nNpasBuia MOHTaxa, NogrotoBku Tpybonposoaa,
NPOBEPKN, HaNagkm n TEXHUYECKOro OBCnyXnBaHUsS pacxogomepa-cyeTymka B

yCInoBUAX SKCMnyaTauunn.

1 HASHAYEHUE U3OENUA

1.1 Pacxogomep-cyeTumk npegHasHayeH Anst usMepeHusi 06beMHOro
pacxoga n obbemMa XUOKOCTU HaCbILLEHHOro napa v Bosgyxa, npoTekarLlmx B
HanopHbIX TpybonpoBoaax, a Takke 0ObEMHOro pacxoga U obbema XNOKOCTH,

npoTekatoLen B 6e3HanopHbIX TpybonpoBoaax u Konsiekropax.

Pacxogomep-cyeTumk npeaHasHadyeH Ans U3MepPeHuss O0O0beMHOro

pacxona u obbema criefyoLwmnx cpea:

- BOAA: apTe3naHcKkasi, XonogHas NUTbeBasi, ropsiyasl B CUCTEMaX
ropsiyero BogocHabxeHusi (kpome 060pOTHOM BOAbI C XOPOLLUEN ra3004NCTKON),

crMamaHcKasi, peyHasi, C IpUMecsaMn, asapupoBaHHas;

- XXWAKOCTU: CTOYHblE BOAbl, KUCIMOTbI, aLeTOHbI, LLENO4YM, pacTBOpPbI

KOarynsiHToB, CNUPTbI N UX PacTBOPbI U T.1M.;
- ma3yT npu TemnepaTtype ot 90 go 200 ° C;
- HacbIWeHHbIX nap npu Temnepatype oT 100 go 200 °C.

- BO34QyxX B nniactmaccoBoMm TpybonpoBoge npu Temnepatype oOT
muHyc 50 go nntoc 150 °C. BoamoxHa yCTaHOBKa OaT4YMKOB Ha MiacTUKOBbIX

BCTaBKax B CTalbHbIX TPybOnNpoBoaax.

Tunbl TpyOONPOBOAOB, Ha KOTOPLIX MOXET NMPOWU3BOAUTCS U3MEPEHME

obbeMHOro pacxoga n oobema:



- TpybonpoBoAbl: HanopHble, ©Oe3HanopHble (B TOM 4ucre C
rmapaBnMyYecknmMm MNoanopoM, CKOMMEHUSAMWU METaAHOBOrO rasa M MNeHbl Hapg

NOBEPXHOCTbLIO XXUOKOCTN);
- KONNEKTOoPbIl: NPSMOYrofibHble, TPaneuneBuUaHbIE;
- pycna KaHanoB npoun3BosibHON OOPMbl.

TpybonpoBoabl MOryT ObITb U3 crnefyloWMUX MaTepuanoB: cTarb,

nnacTuk, KepamMmuka, acboLUEeMEHT.

Pacxop,owlep-cquqMK MOXeT TaKXKe TNpPUMEHATBCA B  COCTaBe
Tennoc4eT4nKoOB, npegHa3Ha4YeHHbIX 0114 n3mMepeHund ﬂOTpe6J'IF|eMOFO

KoJindecTtBa TenJioThl.

Pacxogomep-cyHeTynk mMMeeT [Ba WCMOSIHEHUS: CTauuMOHapHOe W

nopTaTUBHOE.

B pacxogomMepe-cyeTumKke CTauMOHapHOro MCNOSTHEHMUS
N3MEpPEHHblE FeoMeTpuyeckme pasmepbl TPyOONpoBoAa BHOCATCA B NamsATb
pacxogoMepa-cyeTyMka Mpu ero nporpaMMMpOBaHMM Ha  NpeanpuaTun-
M3roToBUTENE U 3annCbIBAOTCS B €r0 MacrnopT, YTO UCKMYAeT BO3MOXHOCTb

BECKOHTPONBHOrO U3MEHEHUSA NapamMeTPOoB pacxodoMepa-cyeTymKa.

B pacxogomMepe-cyeTumke NOpPTaTUBHOTIO MCNOJSTHeHUS
reoMeTpuyeckne pasmepbl Tpybonposoaa M3MeEpPSItOTCA U BHOCATCHA B NamsATb
pacxooMepa-cyeTymka  NOoTpebuTenem  HEemnocpeACcTBEHHO Ha  MecTe
aKcnnyaTaumm, YTo No3BonseT Npou3BOANUTb N3MEPEHN 0O bEMHOrO pacxoaa U

ob6bemMa Ha Tpybonposoaax pasnnyHbiX HOMUHArbHbBIX ANaMETPOB.

PacxooomMepbl-CHETYMKM  CTAUMOHAPHOIO UCMOSTHEHUA COCTOAT U3
npoueccopHoro ©6noka — [1b, 6noka nutaHua - Bll, n OBYX NepBUYHbLIX

npeobpasoBartenen — I1.

Pacxogomepbl-cHeTUMKM cTalMOHapHOro NCMNOSNTHEHNSA ans
B6es3HanopHbIX TPyOONPOBOAOB W KOSMSIEKTOPOB AOMOSHUTENbHO MMEKT 650K

N3MepuTenbHLIN BCrnoMoraTenbHbin — BUB.



Pacxogomepbl-CHETYMKN NOPTATUBHOIO WCMOSTHEHUS COCTOAT U3 Bnoka

3NEeKTPOHHOro — b3, 1 AByx NepBMYHbIX NpeobpasoBatenen — M.

2 TEXHWYECKUE XAPAKTEPUCTUKU
2.1 TemnepaTypHbIN Ananas3oH KOHTPONMPYEMOW cpeabl:
ans Bogbl — oT nntoc 1 go nntoc 150 °C,

ana napa — ot nmoc 100 go nnoc 200 °C, npu ycnoBuu, 4TO
TemnepaTtypa nepBuYHbIX npeobpasosartenen (ganee — 1) He npeBbllwaeT
nntoc 150 °C.

Ana Bosgyxa — ot muHyc 50 go nntoc 150 °c

2.2 KOHCTPYKTUBHbIE pa3Mepbl TPyOONpoBOLOB N KOMNEKTOPOB:
- AnameTp YCIOBHOro Npoxofa HamnopHOro Tpybonposoaa:

oT 20 mm go 1600 MM ANS XXNUAOKOCTMW;

ot 20 mm go 700 mm ans napa;

ot 50 mm go 1400 mm ons Bosgyxa.

- TONLWKWHA CTeHOoK Tpybonposoga oT 2 MM 0 20 MMm;

- OMaMeTp YycroBHoro npoxoda 6e3HanopHoro Tpybonposoga ot 100 mm
0o 1600 mm;

- rnybuHa konnektopa ot 100 mm go 1600 mm;
- wunpwuHa konnekrtopa ot 100 mm go 1600 mm.

2.3* WamepeHne pacxoga B 6esHanopHbiXx  TpybornpoBogax
Npon3BOAUTCSA MpPU YPOBHSX 3anonHeHust Tpybonposoga ot 30 go 1600 mm.
(3oecb 1 pganee cMMBOMOM «*» 0B03HAYEeHbl MYHKTbI, OTHOCALMECS TOSbKO K

pacxo4oMepy-C4eTYMKY CTaLMOHaPHOro NUCMONHEHUS).

*Mpn nonHomMm 3anonHeHun 6esHanopHoro TpybonpoBoga namepeHue

pacxofa >XWOKOCTW NPOU3BOANTCH Kak B HAaNnopHOM TpyGonpoBose.



2.4 [OnanasoHbl u3MepeHnss OO6BLEMHOro pacxoga, B  KOTOPbIX
HOpPMUpPYEeTCA MOrpewHocTb, npeactasneHol B Tabnuuax 1, 2, 3 un 4

npunoxeHna A.

2.5 lpepen ponyckaemMonM OCHOBHOW OTHOCUTENBHOW MOrpPeLlHOCTH
n3MepeHnss 06 bEMHONO pacxoga M KonmyecTBa XXUOKOCTM (napa) cocTaBnsieT
+ 2%.

2.6* Pacxogomepbl-cHeTumnkn  obecneumBaloT  YHUPULMPOBAHHBLIN
BbIXOAHOW curHan noctosiHHoro Ttoka (0-5) mA mnu (4-20) mA (TOCT 26.010-

80), nponopunoHarbHbIn 06 bEMHOMY Pacxoay XUOKOCTU Unu napa.

2.7F Mpeoen aonyckaemowu npuBeaeHHON NOrpeLHoCcTu
npeobpasoBaHna 06bLEMHOro pacxoga XWAKOCTU (napa) B BbIXOAHOW TOKOBbIN
curHan coctaesnsieT = 1,5 %, nNpy N3MeHeHUsX COMPOTUBMNEHUS Harpysku: oT
100 Om go 2,5 kOm ansa curHana (0-5) MA; n ot 100 Om go 1 kKOm ansa curHana
(4-20) MA.

2.8* Pacxogomepbl-CHETYMKM cTaunmoHapHoOro NCMNOMHEeHnsA
obecneymBaloT 4YaCTOTHbIM BbIXOAHOM curHan ¢ 4actotom ot 0 go 1000 Iy,

NpOnopLUNOHarbHbI 06bEMHOMY pacxony XXUAKOCTM UK napa.

2.9*. YacToTHbIM BbIXOOHOW curHan obecneyMBaeT KOMMYTaLMIO
(4epe3 OTKPbITbIN KOMNMEKTOP, «CYXOW KOHTAaKT») HanpsbKeHWa OT BHELUHero

nctovHuka He 6onee 30 B npn gonyckaemom Toke He 6onee 30 MA.

2.10* MNpepen gonyckaemMon OCHOBHOM OTHOCWUTESNbHOW MOrpeLlHOCTH
npeobpasoBaHMss OOBLEMHOro pacxoga XWUAOKOCTU (napa) B 4aCTOTHbIN

BbIXOOQHOM curHan coctaenseT + 2 %.

2.11* MNpepen gonyckaemMon OCHOBHOM OTHOCWUTESNbHOW MOrpeLlHOCTH
N3MePEHNS YPOBHS HaMosnHeHUs coctasniseT He 6oree + 1,5 % npu ypoBHAX

HanonHeHust oT 3% Ao 100% oT MmakcMManbHOro ypoBHs, HO He MeHee 30 MM.

2.12 T[abapuTHble pasMepbl COCTaBHbIX YacTenm pacxogomepa-

cyHeT4YuKa npmBeneHbl B NpuUnoXXeHmm b.



2.13 TutaHne pacxogomepa-cyHeTynKa OCYLECTBSETCS OT CeTu

nepeMeHHOro Toka HanpsbkeHnem ot 187 no 242 B, yactoton (50 +1) 'y,

2.14 MowHocTb, NnoTpebnsiemas pacxogoMepoM-CHETYNKOM OT CeTH, -
He bonee 50 BA.

2.15 nvHa nuHnn ceasu mexay Nb v BIN He 6onee 1000 m, MM v Mb
He 6onee 15 m, MM n B3 He 6onee 15 M, mexxay BB n INb He 6onee 5 m.

2.16 Ycnosusi aKkcniyataumm pacxogoMepoB-CHETHNKOB criegytowme:

- TemMnepaTypa OKpy>atoLLero Bo3gyxa:

1) MM - ot mmHyc 50 go 150 °C;

2) npoueccopHoro 6noka (ganee — Nb), 6noka nutaHusa (aanee — bI),
6rnoka namepeHun scnomoratenbHoro (ganee — bB) — ot muHyc 20 go 50 °C;

- OTHOCUTENbHAasA BNaXXHOCTb OKPY>KatoLLEero Bo3gyxa:

1) MM - 95 % npn Temnepartype 35 °C;

2) MNb, bI1, 6nok BUB — 80 % npwn Temnepartype 25 °C.

2.17 CteneHb 3awmnTtbl obonoyku MM n Mb - IP54, o6ono4ku BN n BB
- IP20 no NOCT 14254.

2.18 Pacxogomep-cyeTynk obecneumBaeT XpaHeHue B
3HeproHesaBMCMMOM MaMATU U BbIBOL Yepes3 nocnegoBaTenbHbIn MHTepdenc
RS232 nnn RS485 apxnBHon nameputenbHon MHpopmauum Ha nepcoHanbHbIn
KOMNbOTEP.

3 COCTAB U3OENUA

3.1 Pacxogomep-cYeTYMK MMeeT [OBa MCMOMHEeHUs: cTauuoHapHoe W

nopTaTUBHOE.

3.1.1 CoctaB pacxogomMepa-cyeTymka CTauUOHAPHOro WCNOSTHEHMUS

npueeaeH B Tabnuue 1.



Tabnuua 1

HanmeHoBaHue Ob6o3Ha4yeHune KonunyecTtBo
Pacxogoomep—cyeTymk HOHenp-7 1
MacnopT AHMP.01.011.1 T1C 1
PykoBoacTtso o

AHMPO0.01.010.0 PO 1
aKcnnyarayum
MeTogunka noBepKu OHMP.407252.007 M 1

3.1.2 CoctaB pacxogomMepa-cyeTyMka MopTaTUBHOIO WCMOSTHEHUS

npueseneH B Tabnuue 2.

Tabnuua 2
HanmeHoBaHune O6o3Ha4veHne KonnyectBo
Pacxogomep—cyeTymk OHenp-7 1
MacnopT AHMP.01.011.21C 1
PykoBoacTBo no
AHIMP0.01.010.0 P3 1
aKkcnnyarauum
MeTogunka noBepku AHMP.407252.007 M 1

3.2 B3PbIBO3AWWEWEHHOE UCMONMHEHUE
3.2.1 YnbTpassykoBble npeobpasosatenu [, npoueccopHbin 650k [16,

BXo4dLlne B COCTaB pacxoaomMepa-cHeT4HmKa, ABATCA B3pbiBO3aLLUULLEHHBIMA

Mo Knaccy:
M — 1ExiomlIBT3
M6 — ExiblIB

3.2.2 bnokn Bl n BB BbIHOCUTCA BO B3pbIBOOE30NACHYIO 30HY.



4 YCTPOUCTBO U PABOTA

4.1 B cocTtaB pacxooomMmepa-cyHeTyMka CTauMOHAPHOro MCMOJSTHEHUS

BXOOAT:
- ABa yNbTpa3BYKOBbIX NepBUYHbIX Npeobpasosatens - IM1;
- npoueccopHbI 6510k — B (cMOTpW puUcyHOK 4 npunoxeHus B);
- Bnok nutaHna — bl (cMoTpu pUCYHOK 5 1 pUCYHOK 6 npunoxeHus B);

- B6roK M3MepeHun BcnomoratenbHbin — BUB* (cmoTpu pucyHok 7

npunoxeHunsa B);

MpumevaHne: 6nok BUB BxoauT TONbLKO B COCTaB pacxogomepa-
cyeTuMKa, npegHasHavyeHHoro Aans paboTbl Ha 6Ge3HanopHbIX

TpybonpoBoaax v KonnekTopax.

4.2 bnok BWB* cHabxeH WHOWKATOPHOW [OUCKPETHOW JMHEWKON,
oTobpaxarLlen B NpoLeHTax oT MakCMMarnbHOroO YPOBHSA CTENeHb 3anofiHEHNS

TpybonpoBoaa MUnu KonrnekTopa.

421 [Ona HanopHbix Tpybonposogos [ ycTtaHaBnuBatoTCca C
NPOTUBOMOSIOXHbBIX CTOPOH TpybonpoBoga B FOPU3OHTaNbHOM MSTIOCKOCTU

(cmoTpu pucyHok 1 npunoxenua [l).

4.2.2 [Ona 6esHanopHblx Tpybonposogos, [ ycTtaHaBnuBakoTCca B

HDKHEN YacTu TpybonpoBoaa MUnu Kornrnektopa (CMOTPU PUCYHOK 5 NpUNoXeHus
R).

B pacxogomepe-cyeTuymke ctauMOHapHOro UCMNOJSTHEHUSI COCTaBHbIe
yacTu pacxogomepa-cyetumka: - b, bl n BWB* - pacnonaratotca B
OTAENbHbIX KOprycax, 4YTO MO3BOSIIET COKPATUTb ASIMHY PaguovacToOTHOro

Kabens.

CoegunHenune COCTaBHbIX yacten pacxogomMepa-cyeTymka
NPOU3BOANTCS YETbIPEXKUITbHBIM CUoBbIM Kabenem Tuna NBC-4x1,5 annHon
Ao 1000 m (Mex6noyHbIn Kabenb), YTO CYLECTBEHHO yMNpoLlaeT MOHTaXx

pacxoaoMepa-cyeTumKa.



Mutanme Bl npon3sBoanTCcAa OT ceTU NEPEMEHHOIo TOKa HOMUHASTbHbIM

HanpskeHnem 220 B, HomnHanbHom Yactoton 50 ['u.

MutanHne b wn BWB* npousBoantcsa HanpskeHnem 12 B, 4710

no3BoJNiAeT yCTaHaBJIMBaTb UX B KOJ1ioALUax.

4.3 B coctaB pacxogomMepa-cyHeTyMka MnopTaTUBHOMO WCMOSTHEHUS

BXOOAT:
- ABa yNbTpa3BYKOBbIX NEPBUYHbLIX NpeobpasosaTtens - [1I1;
- ONEKTPOHHbIN BNOK (CMOTPU pUCYHOK 1 npunoxeHus B);

B pacxogomepe-cyeTynke MOPTAaTUBHONO MUCMOJSIHEHUA Bce

COCTaBHbl€ HaCTu O6'be}J,I/IHeHbI B OOQHOM Kopnyce.

Pacxogomep-cyeTynk nopTaTUBHOINO UCMOSTHEHUS UMEET aBTOHOMHOE
aKKyMyIiTOpPHOE MuUTaHuWe, BCTPOEHHOe 3apsiiHOe YCTPOWCTBO C NMUTaHMEM OT
cCeTu NepemMeHHOro Toka HOMWHarbHbIM HanpskeHvem 220 B, HOMuHarbHOM

yactotomn 50 u,.

4.4 Pacxogomep-cHeTyYMK WMeeT BCTPOEHHbLIM KOMMbITEP Tuna

HOYTOYK, Ha KOTOPOM OoTODOpaxaeTcs MHopmaLUS.

4.5 B ocHoBe paboTbl pacxogomepa-cyeTynka NexuT yrbTpasByKoOBOW

[IOMNEePOBCKUA METO N3MepPeHNst 0OBbEMHOro pacxoaa.

Mcnonb3oBaHue [OOMNNEepoBCKOro MeToda MNO3BONSAeT  U3MEepsTb
0OBbEMHbIN pacxoq U OObEM XUAKOCTM M HaCbIWEHHOro BOASIHOIO napa,
NpoTeKalLMX B HAanopHbIX TpybonpoBoaax, Takke 06bEMHbIN pacxod U 00bem

XXMOKOCTU, NpoTekatoLlen B 6e3HanopHbIX TPYOONpoBoaax U KONNeKkTopax.

N3amepeHne obbeMHOro pacxoga MpPoOU3BOAUTCA MYTEM YMHOXEHUS
N3MEPEHHOro 3HaYeHNst CPeaIHeN CKOPOCTU NMPOTEeKaloLLeln XUAKOCTM (napa) Ha

3Ha4veHune nnowagn nonepe4vyHoro cevyeHnd noToka.

[na HanopHbIXx TpybONPOBOAOB MNMoWaAb MONEPEYHOro CeYeHWs

NOTOKa paBHa nrowaan nonepeyHoro cedyeHms Tpybonposoaa.
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*Ans  ©6e3HanopHbIX TpyobonpoBOAOB W  KOJMSIEKTOPOB Mowaib

nonepeyvyHoro ce4v4eHms noToka naMmepAeTCcs.

*OnpegeneHue nnowaamn nonepeyvyHoro ceveHmst NoToKa XUAKOCTN Ans
BGes3HanopHbIX TPYbONpPoOBOLOB W KOSNEKTOPOB MNpou3BoauTca no Tabnvuam

3aBNCMMOCTU niowagn oT ypoBHSA 3alnoJIHEHNUA.

*Tabnuubl  3aBMCMMOCTW  MfowaaM OT  YPOBHS  3arofiHEHMS
COCTaBMAKTCA MO pe3ynbTataM W3MEPEHUs] TFEeOMETPUYECKUX pPasMepoB
NPOTOYHOM YacTu TpybonpoBoda Unu KONMekTopa U BBOAATCS NpeanpusaTuem-

N3roToBUTENEM B NAMSATb pacxoJoMepa npu ero NporpaMmmMmmnpoBaHnm.

N3mepeHue ypoBHA 3anonHeHus npousBogutca ¢ nomowdbto [ un
6brnoka BVB*.

3mepeHne cpenHen CKOPOCTU npoTeKkawwen xugkoctu (napa,

BO3yxa) NpOn3BOAUTCA JONNEPOBCKUM MeToAoM npu nomowm [111.

Ons  HanopHbix  Tpybonposogos [l ycTaHaBnuBawTcA C
NPOTMBOMOSIOXKHBLIX CTOPOH TpybonpoBoga B rOPU3OHTANIbHOW MIIOCKOCTU

(cmoTpu pucyHok 1 npunoxexue ).

[Ons 6esHanopHbIx Tpybonposoaos, NI ycTaHaBNMBalOTCA B HUXKHEN

YacTu TpybornpoBoaa unm Konsnekropa (CMOTPU PUCYHOK 2 npunoxeHue ).

Ans wun3amepeHuss O0GBEMHOINO pacxoda BO3[dyxa Ha cranbHbIX
TpybonpoBoaax YCTaHABMMBAKOTCH CrneuuanbHble MNacTUKOBbIE  BCTaBKM

(cMOTpKM pUCyHOK 6 npunoxexue ).

Pesynbtatel u3MepeHuss obbemHoro pacxoga u (unn) obbema
XngkocTtu (napa, Bosgyxa) npoTekwero rno Tpybornposony, otobpaxarTcs Ha

nokasblBatoLLeM ycTpouncTtee 6ioka bll.

[MpMEeHEHHbIN B pacxogoMepe-CYeTUYMKe  [OOMNfepoBCKUM  MeTon
N3MEpPEHUS NO3BONSET UCKNIOYNTL YYBCTBUTESNBHOCTL pacxodoMepa-cyHeTymKa
K ruapaBnnyeckum nogrnopamMm >XWOKOCTU, MNOCKOSIbKY W3MepsieTCsl CKOPOCTb

NOTOKa >XMAKOCTM M ero nnowadb. [onyckaeT cKonreHne Hag CTOYHOM
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XMOKOCTbKO METaHa W MNeHbl, MOCKOJIbKY YpOBEHb XWAOKOCTU orfpeneriaeTcd

nHeBMaTn4eCKnmMm MeTogoMm.

4.6 Pacxogomep-cyeTymk OTHOCUTCS K yNbTPa3BYKOBbIM
AONMNEPOBCKMM pacxofoMepamM C HernpepbiBHbIM - U3MyYeHUEM U MPUEMOM

OTpaXeHHOro curHasna rnbe303JIEKTPUYECKMMH npeo6pa3OBaTenﬂM|/|.

4.7 Pacxogomep-cyeTymk npoun3soauT npeobpasoBaHue
A0MnNepoBCKON PasHOCTU 4acTOT, BO3HMKAKOLLEN MPU OTPaXXeHUn ynbTpasByka
OT [OBWXYWMXCA HEOOHOPOAHOCTEM NOTOKA, B  WUMNYNbCHbLIA  CUrHan
nponopunoHanbHon 4vacTtoTbl. [lpomnssBoanTtca ero obpaboTka M BblYMCHEHUE

00beMHOro pacxoga n obbema npoTekatoLen XXMakoctu (napa).
O6beMHbIN pacxon BbluMcnaeTcda no opmyrne:

Q=3600xV xS |, (1)

rae Q - o6beMHbIN pacxod, M°/Y;
\/ — cpeaHsis CKOPOCTb NOTOKA XUAKOCTU, M/C;
S — nnoLaab NonepeyHoro ceveHnst NOToKa XUAKOCTU, M

NamepeHrne obbeMHOro pacxoga Mpou3BOAUTCH MyTEM YMHOXEHUS
N3MEPEHHOIO 3HaYeHNss cpeaHel CKOPOCTU NpoTeKaloLen kuakocTtn (napa) Ha

3Ha4veHune nnoagn nonepe4vyHoro cevyeHnd noToka.

PesynbTaTbl M3MepeHUss oToOpaxalTcs Ha  MOoKa3biBaloLLEM

YCTPOMCTBE B BUAE:
- o0bema - B MeTpax Kybunyeckux:
- 06BEMHOro pacxoga — B MeTpax Kybnyeckmnx B yac.

MakcumanbHbll ~ 00beMHbIn  pacxod (Qmax) AN PasfnU4YHbIX
HOMWHaIbHbLIX OWaMeTpoB TpybONpoBOAOB B 3aBMCMMOCTU OT Buaa cpeabl

npueedeH B Tabnuuax 1, 2, 3 1 4 npunoxeHuns A.
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Ecnu peanbHbln gnameTp TpybonpoBoda He coBrnagaetr  co
3Ha4yeHnaMn, npmeedeHHbIMn B Tabnuuax 1, 2, 3 n 4 npunoxeHuns A, Qmax,

paccunTbiBaeTCs N0 HMXenpuBeaeHHbIM dopMyam.
Ona HacbIiWweHHOro napa:
0., =1,9024x10° x2" x(/7,) x f, x Sin(a)/ C, (2)
rae Qmax - MAKCUManbHbIN 06GBLEMHBIN pacxosd, M°/y;
fo —YacTtoTa nsnydyaemoro curHana, 'y — nacnopTHoe 3Ha4YeHwue;
a — 3Ha4YeHue yrna npmM3mbl gaTymka - NnacnopTHOE 3HAYEHUE;
C — ckopoCTb 3BYKa B faTyuke, M/C — nacnopTHOe 3Ha4YeHue;
N — HOMep ananasoHa namepenus, 1; 2; 3 (nacnopTHOE 3HaYeHne);

Og - YnCcroBOe 3HA4YeHWe BHYTPEHHero AnameTpa Tpybonposoaa B MecTe

ycTtaHoBku [1I1, BblpaXXeHHOro B MuUniMmeTpax (nacnopTHoe 3HavyeHune).
[Ans BoAablI:
Ans TpybonpoBoaa Kpyrroro ceveHus
Q,,, =2120575x10°% x2" x (0, ), (3)
A4 NPpAMOYrosibHOro yNNoTKa
0. =135x10"x2" x Hx L, , (4)

Ansa noTka TpaneuenganbHou dOOopMbl
Q,., =135x107° x 2" xH[(L, +L,)/2], (5)
roe Ly - yuMcnoBoe 3HayeHne LWUPWHBbL JIOTKa BHWU3Y, BbIPaXeHHOW B
MUNIMMeTpax (NacnopTHoe 3HaAYEHUE);

L, - uyncnoBoe 3HA4YeHWe LUMPUHbI 1OTKa BBEPXY, BblpaXEHHON B

MUNNMMeTpax (NacnopTHOEe 3HaYeHne);

H — uncnoBoe 3Ha4yeHne BbICOTA NOTKA, Bblpa>KeHHOI7I B MUJTTTMMETpPaAx,

(macnopTHoe 3HaveHue).
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[ns konnektopos Apyroro Tmna Qmax Bbluucnsetcs no MU 2406-97.

Onsa Bo3ayxa:

Q,., =2120575x107 x 2" x( B)z (6)

max ’

'ae N — HoMep Anana3oHa n3aMepeHus, 5; 6; 7 (macnopTHOE 3HaYEHMUE);

*Mpn ncnonb3oBaHUM BbIXOAHOTO TOKOBOFO CUrHama pacxogomepa-

cyeTymnka o6beMHbIN pacxod Q paccumTbiBaeTca no gopmyne:
Q= Qmax X (I B IO)/(Imax - IO): (7)
roe | - nokasaHue pacxogomepa-cyeTyunka, MA;

lo U lmax - MMHMMarbHOE M MaKCcUMaribHOe 3HaYeHUs BbIXOOQHOro Toka

COOTBETCTBEHHO, MA,

Ons BbixogHoro curHana (0-5) MA: ;=0 MA, |ha=5 MA. Ina curHana
(4-20) MA: 15=4 MA, |12x=20 MA.

*IMpwn MCNoNb30BaHUN BbIXOJHOrO 4aCTOTHOIMO CUrHama pacxogomepa-

cyeTUMKa BennyMHa 06 beMHOro pacxoaa paccunTbiBaeTcs No opmyrne:
Q="fxKk, (8)

roe f - BbIxogHas YacToTa. I'u,

M3

xy

k - koOa(pdumumeHT npeobpasoBaHus, Ny (macnopTHoe 3Ha4eHue).

4.8 *N3mepeHne ypoBHS 3anofIHEHWS ONS onpefeneHus nnowaan
NoNepeyHoro CeyvyeHus camMOTeYHbIX TpPyboMpoBOAOB W  KOJNEKTOPOB
npounssoauTcsa 6510KOM n3MepeHnsa BcnoMmoraTtenbHbiM — BB (cMOTpu pucyHOK

7 npunoxeHus B).

4.9 [laHHble, HeOOXoaMMbIE ANSl BblYMCIIEHUS OOBbEMHOIO pacxoda U
obbema xuakoctu (napa, Bo3ayxa) BBOAATCHA B NaMATb pacxogoMepa-cHeTymka

Nnpu ero HacTpouke.
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4.10 NN npeactaBnsaOT cobon aBa ynNbTPas3BYKOBbIX AaTymMKa (CMOTPU
pUCYHOK 3 npunoxenus b) «[atumk 1», paboTalowmin B Ka4yecTBe M3ny4vaTens
yNbTpa3BykoBbIX KonebaHun, un «[atuuk 2», paboTarowmn B Ka4decTBe
npuemMHuka. N BbINONHEHbI C NPENOMAAILWMMN YNbTPa3BYyK MacTMacCoBbIMU
npuamMamu, cogepxalimmu cTaHgapTHble Nbe303NeKTpuYeckKune

npeobpasoBarenu.

4.11 ®dopmmnpoBaHue M3nydaemMblx U NPUHATBIX JaTyMKkaMn konebaHum
yNbTpas3BykKOBOW  4acTtoTbl UM obpaboTka  nonyvyeHHon  mMHopmaumm

npounssoantcs B b pacxogomepa-cyeTymka.
4.12 lNpaKkTnyeckue BbIBOAbI:

4.12.1 Pacxogomep-cyeTymk obecneymBaeT U3MepPeHMe 0OBLEMHOro
pacxoga W CcymMMapHoro obbema XuakocTu (napa, BO3gyxa) B HarMOPHbIX
TpybonpoBogax 3a CYET HENpPepbIBHOIO M3MEPEHUsI CKOPOCTM U WU3BECTHOM
nnowaan nonepevyHoro cedeHns. Pacxogomep—cyeTumk obecneymBaeT npsimoe
namepeHne pacxoga u obbema XuMOKoCcTM B HGesHanopHbIx Tpybonposogax u
KONMeKTopax 3a CYeT HEenpepbiBHONO W3MEPEHUA CKOPOCTU W YPOBHS

3aroriHeHunA.

4.12.2 W3mepeHuss obbemHOro pacxoga u obbvema He Tpebyet
HapyLleHNs1 LEeNOoCTHOCTU TpybomnpoBoda, pacxo4OMeEp-CHETYMK HEe BHOCUT

OOMOJIHNTENIbHOIo rmgpaBiiM4eCcKoro CornpoTnBIiEHUA.

4.12.3 lNokasaHnsa pacxogomepa-cHeTymKka NpakTMYeckn He 3aBUCAT OT

CKOPOCTU 3BYKa B KOHTPONMPYEMOW cpefe, OT ee cocTaBa U TemnepaTypbl.

5 NPUHUUIN PABOTDI

5.1 MNMopspok paboTbl ¢ pacxog4oMepoOM-CHETYUKOM NOPTATUBHOIO

MCMNOJIHEeHUA
5.1.1 PaboTta ¢ nporpammom

[(NaBHOE OKHO NporpaMmmbl
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Mocne 3arpysky onepauuMoHHON cUCTeMbl Mporpamma 3arpyxaeTcs

aBTomMatmyeckn. Ecnu atoro He npousowsno, HeobxoauMmo 3anycTuTb
nporpamMMy  OBOMHbLIM  LUENTYKOM MbIlWKM  Ha apnblke  «[onneposckum
pacxogomMep», Haxogswemcss Ha pabodyem ctone OC (nporpamma

«doppler.exe»).
Mocne 3anycka nporpamMMbl MOABASIETCS €€ rMaBHOE OKHO (CM. PUCYHOK 1).

53] llonne poBckKK pacxooomep

Main  MpadHkd  PacdeTsl

[uHamuka pacxoga

1,004

............................................................................................................................

0,00 1=

T T T T T T T T T T
12:46:30 124715 124730 12:47:45 12:4500 12:4815 12:458:30 12:45:45 12:48:00 124915

CkopocTb notoka = 0,8412m/c
MrHoBeHHbIM pacxopq = 6,68 Kyb. M/
[lncnepcua pesynbTtata = 4,48%

T T
12:46:45 12:47:.00

HDDBHM CHIHAN0E M 4aCcToT S

F.OHBHr P ALHA HSMEREHMT

F = 5000001 J BpemenHoi uHTepsan rpapura (000252
e S A
J . . . uHarMka m"j}aﬁunbmc‘rb Stop
PaboTa
PucyHok 1
UTtobbl HavaTb uM3MepeHue, Heobxogumo BblbpaTb  HYXHYIO

KOH(purypaumio (Boga, nap, BO3gyxX U T.4.), YCTAHOBUTb BHYTPEHHUN (He
ycrnoBHbIn!) agnameTp Tpybonposoaa B MUNSIMMETPaXxX U HaxaTb KHOMKY «Starty.
[Mpn 9TOM 3aropaeTcs KpacHbll uHAuKatop «PaboTa», HaxoOsalWnUcs Ha

Kopnyce npuGopa cnpasa OT HOYyTOYKa.

[Mocne aToro Ha NaHenn «YpoOBHU CUrHANoOB M YacToTa» MNOSABMSATCA
age penkn. CUHAS perka xapaktepusyeT obLnn ypoBeHb curHana, 3erneHas —

YpOBeHb nosiesHoro curHana. Ofwmin ypoBeHb curHana [ormkeH 6biTb He

16



meHee 10%. MeHbLuMe 3HaYeHNA roBOPAT O HELUTAaTHOM CUTyauumn No gJaTtymkam
(0bpblB  Kabenen, OTKa3s [aTyMKOB, MfIOXO€ MNPOMNyCKaHWe YynbTpassByka

n3mepsieMon cpenomn).

YpoBeHb MOSIE3HOro cuUrHana He OosfmkeH ObiTb MeHee 2%. MeHblune
3Ha4YeHN TrOBOPAT O CIULWIKOM Mpo3pavyHOM u3MepsiemMon cpege, 0onbLiom
aKyCTMYECKOM COMpPOTUBIIEHUM Ha rpaHuLe pasgenia Tpydbl U M3MepsieMoun
cpenbl UM 0 HYNIEBOWM CKOPOCTU NMOTOKA. OTOT YPOBEHb MOXHO KOPPEKTUPOBATb

ABWKKOM U3MEHEHUSA YaCTOTbl, HAXOAALMMCS B HXKHEW YaCTu NaHenu.

Uepes HekOTOpOe BpeMs Ha rnaHenu OUHaMMKM pacxoja nosABnAeTcs
rpadouk pacxoga, a Takke JaHHble Mo CKOPOCTU NOTOKa, MTHOBEHHOMY pacxoay
n gucrniepcumn pesynbtaTta. Ha rpadwmke pacxoga moryT 6biTb OTOBpaKeHbl
TOYKW, COOTBETCTBYHWOLUME OTCYEeTaM, a TakkKe MapKepbl, MOKa3sbiBaloLme
3HayeHMe pacxodga B [OdaHHOWM To4dke. WX MOXHO aKTMBM3MpoBaTb W3
KOHTEKCTHOIrO MeHI0 rpadoumka, BbI3bIBAEMOro HaXaTueM rnpaBon KHOMKU MbILLW.
BpemeHHON nHTepBan rpapuka MOXHO U3MEHSATb, BBOAA 3HAYEHUS BPEMEHU B

COOTBETCTBYIOLLIEE OKHO peaakTupoBaHus B opmate «H4:MM:CCx»

Ecnu Heobxoaumo oTcnexuBatb AWHAMWKY pacxoda C  BbICOKMM
BPEMEHHbIM paspelleHnemM, ABMKOK «[duHammka — CTabunbHOCTb» HYXHO
yCTaHOBUTb Gnuke k nesoMy kpato. [pyn aToM 3Ha4YeHue aucnepcum pacxona

BO3pacTaerT.

Ecnn HyxHO o6ecneuntb BbICOKYHD TOYHOCTb W3MEPEHUS MNpU
MeOfeHHO MeHslemMcss pacxoge, OBWKOK «[dnHamuka — CTabunbHOCTbY»
HY)XHO YyCTaHOBUTb Onuxke K npaBomy kpat. [lpy atom npubop 6yaet
pearnpoBaTtb Ha pe3kne M3MEHEHUSA pacxoda C HEKOTOPbLIM OMo3gaHueM, Tem

GonbLIMM, Yem BNUXKe ABUKOK HAaXoOUTCS K MpaBoMy Kpato.

B npaBoM HWXHEM Yrrny rnaBHOMO OKHA NporpamMMbl HaXOAMTCSI OKHO
OoTOOpaXkeHust HeLlTaTHbIX CUTyauuhn M WHOWKATOP 3apsida  akkyMynsTopoB

npubopa’.

! MHzmkatop He 0ToGpakaeT COCTOSHIE aKKyMyJISTOPOB HOYTOYKA.
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UTobbl 3aBepwnTb paboTy npubopa, HaxxmuTe KHOMKY «Stop». MMpwu

3TOM Ha Kopnyce npubopa racHeT KpacHbIN nHankatop «PaboTa.

MeH0 nporpammbl cocTouMT K3 Tpex pasgenioB: Pawnn, [padukuy,

PacueTbl.

Pasgen ®ann coctouT M3 4eTblpex nogMeHw: 3anucatb CcurHan,

Bocnpoussectn curHan, KoHgurypaumsa, Apxms.
dann / 3anucatb curHan
3anucblBaeT curHarn, nonyyaemblin ¢ gaTymka, B hann curHana.

OTa onuma MoXeT ObITb UCMOMb30BaHa And Mocrenylwero aHanmsa
CUrHana C uenblo  ynydweHus anropyutma obpabotkm u  BbipaboTkm
KOHurypaumn  namepenusi. damn  curHana MoxeT OblTb  OTnpasieH
nonb3oBarteniem npubopa pas3paboTynmky MO  3MNEeKTPOHHOW noyTe  Kak
NHopMaUMsa A5l YCOBEPLUEHCTBOBaHMS NpPoOrpaMmbl U paspeLleHnst BOnpocoB

No MCNonb30BaHUIO npmubopa.

Mpwn BbIGOPE 3TOrO NyHKTA MEHIO MOSIBNSAETCH ANANoroBoe OKHO MMEHW

danna gns 3anncu (PUCyHOK 2).

Manka: |_}.D.HEI'IF' j = =5 Ed-

Wra paitna:  |2y32_1] CoxpaHuTE

Tun dalina: |':F'E|ﬁﬂbl CHrHana ﬂ UTmeHa
PucyHok 2

Nmsa banna gomkHo oTobpaxkaTe BHYTPEHHUI AMamMeTp Tpybbl 1, ecnu

N3BECTHO, MNpuUMepHbIN pacxond, Hanpumep: D100 20 4, 4yTO O03Havaer
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BHyTpeHHUn anameTp 100 mMm npu pacxoge 20,4 m*/uac. Mocne HaxaTus
KHOMKM « COXpaHUTby», HaYMHaeTcs 3anucb curHana (PucyHok 3).

3 x

|

| Cron Beixog

PucyHok 3

Mpn Haxatum kHonkn «CTon» B OKHE «3anucby», 3anucb CUrHana B
dann MoxeT OblTb BPEMEHHO MPUOCTaAHOBMEHA, NMpU 3TOM Haanucb «CTton»
3ameHsietca Ha «CtapTt». [Mpn NOBTOPHOM Ha)XaTUM 3TOW KHOMKW 3anucb
BOo306HOBNsIeTCA. HaxaTmne kKHonkn «Bbixoa» npMBOoAUT K OKOHYaHWUIO 3arnucu u

3aKpbITUIO dhanna curHana.

CTaTycHasa CcTpoKa IMaBHOro OKHa Mporpammbl OTOOpaXkaeT COCTOAHME

3anncu 1 TekyLunm pasmep ganna.
dann / BocnponsBectn curHan

BocnpoussoguT curHan u3 panna curHana. 9T1a onumsa ncnosib3yeTcd
Ansi NpocMOTpa ChekTpa 3anMcaHHoro curHana. Heobxoguma paspaboTumky
ANs COBEPLUEHCTBOBAHUS anroputMa M BblpabOTKM HOBLIX KOHdMrypaumm
namepeHnsa. MoxeT ObITb noresHa Monb3oBaTeNto ANd U3YYEHUS CNeKTPoB,

nojtydaemMbiX npu pasiimvHblX YCIIOBUAX N3MEPEHNA.

[Mpn BbIOOpPE ATOro NMyHKTa MEHKO MOcCre guanora OTKpbITUS dhanna
CUrHana nosaBnAeTCs 3anpoc Ha 3arpy3ky napameTpoB M3MepeHud. OTo Ta
KOHpUrypaumsa unamMepeHus, npu KOTOpoW 3anucbiBancda 3ToT aun. [anee
NOABMSIETCA OKHO CMNEeKTPOB CWUrHana, coaepxaiwlee [OOMONHUTESbHbIE

anemMeHTbl yrnpasneHus (PucyHok 4).
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PucyHok 4

Haxnmaa KHOMKM HaBuraumu, pacnosioXeHHble nog rpadukamm
CMEKTPOB, MOXHO MNocreaoBaTenbHO BbIBOAUTL CNeKTparnbHble Kaapbl. TOT xe
3(0PeKT BbI3bIBAET MepeMeLleHne OBUXKKa, PaCMOfIOXXEHHOIo B NpaBoOW YacTu
naHenn HasBuratopa. KpamHAa npaBas KHOMKa HaBuratopa BOCNPOM3BOAUT
Kagpbl CMEKTPOB 4Yepe3 Te [MPOMEXYTKA BPEMEHU, B KOTOPbIX OHU

3anncbiBarincob.

MOXHO U3MeHATb MacwTab rpaduka, NPOTArMBas MbIWbIO MNPU
Ha)aToW NeBOW KHOMKE C BEPXHEero JSIeBOro B HWXHWUW MpaBbl Yron Xenaemowu
obnactn rpaduka cnektpa. BepHyTbCca K MCXxogHOMY MacwTaby MOXHO,

npoTArMnBadA MbllLblO B nobom ApPYyromMm HarnpaBJi1EHUN.
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MNpn nepemelleHnn Kypcopa MbiliM MO rpaduky cnektpa B HUXKHEM
NpaBOM YrNy OKHa BOCMPOM3BEAEHUS CUrHamna oTtobpaxalTcs 4acToTa,
HanpshkeHne, CKOPOCTb U pacxohd, COOTBETCTBYHOLLME MONOXKEHUIO Kypcopa Ha

rpadouke.

Mpn HexenaHun HabnogaTb UCXOOHbIA UNKU 0BpaboTaHHbIA CNEekTp

MO>XHO Nnoracuntb COOTBETCTBYHOLLMNE UM donaxkku.

B npaBoM HWxHeEM yrny oToOpakalTCsi HEKOTOpble BblYUCIISIEMbIE

napamMeTpbl CreKkTpa.
BHumaHune!

Mocne ncnonb3oBaHUs 3TOW onNuMK, Nepea NpPoBeaeHNeM crneayloLmx

N3MepeHNin HeobxoaMmMo 3aHOBO BbIOpaTh HYXXHYIO KOHGUIYpaLUIO N3MEPEHUS.
dann / KoHdurypaums

NMo3BonsieT cos3gaBaTb HOBble KOHUrypaumm Ans  M3MepeHus

pacxoao0B pasnu4YHbIX cpeq.

Mcnonb3yeTcst CKNIYNTENBHO pa3paboTynkom. B gaHHOM OOKYMeEHTe

He paccMmaTpuBaeTcs.
dann / Apxus

NMo3BonsieT 3anucbiBaTb 3aMepbl B apxvB, NpocMaTtpuBatb WX W

BbIBOAUTb Ha NeYvyaTb OTYEThI MO 3aMepaM.
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Mpw BbIGOPE 3TOro NyHKTa MEHIO NOSIBNSAETCS OKHO apXuBa

(PucyHOKS).
B(=1[E
OfeerT
Hassanue |Aapec IuHamuka pacxopa
b Anpec: np. Kp. Apau - - ;
4 £
Sarep ;
Nara |Bpemn Homep | ~ 3___:
| |31/07/08 124242 1
P 3/0F/06 14:1E:45
| |01/08/06 | 14:32:20 .
| |02/08/08 101402 7 2
v |
am > |
1 T [
MpoaoAHHTENBHOCT L 0
|00:10:00 :
o
T 216 P 246 FM 216 PM 247 PM 247 Pid 247 Pid 247 Pi
‘ | B WM. pacxog B LMcnepona I
OTyer Brixon
Onviearise samepa K.oHpHrypauxa Bona Pacxog, kyd. m 028
Ouarerp Tpytel, te 42,0 CpenHMi pacson, kyd. mdy 4,202
MpogonxurencHocTe  D0:00-24 Maparderp M 0,765
PucyHok 5
MaHenb «OOBEKT» npeaHa3HadeHa Ana BBoda W OTOBpaXkeHus

AaHHbIX O Ha3BaHMN N MECTOMOSIOXKEHUMN 0bbeKTa, Ha KOTOPOM MNpon3BoauUTCA
3aMep. ynpaBneHme AJaHHbIMU NPON3BOAONTCA C NMOMOLLLIO NaHENN HaBUraTopa,

Haxoasdlencs nod naHesnblo «3amepy.

UTo6bl 406aBUTb HOBbIN OOBEKT, HYXKHO:

a) nepenTn Ha NnaHenb «O6bEKT,(LLENKHYTb MbILLLIO Ha 3TOM NaHenNu);

6) Ha naHenun HaBUraTopa HaXxxaTb KHOMKY “ Jil

B) BBECTU AaHHble B nons «HassaHne» n «Agpec»
) HaXXaTb KHOMKY «|i|» Ang 3annucm nnu «|i|» AN OTMEHb!.
UTobbl OTpenakTnpoBaTh YXe 3anucaHHble aHHble, HY)XHO CHadana

HaXaTb KHOIKY «|:|», oTpeaakTnpoBaTb AaHHble, a 3aTEM HaXaTb KHOIMKY «|i|»
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ANs 3anucn unu «|i|» Ans oTMeHbl.. [ns nocnegoBaTenbHOro npocMoTpa
BBEEHHbIX AaHHbIX CIyXaT YeTbIpe feBble KHOMKK |_|_|L|i|
UTobbl yaanutb BblbpaHHbIN OOBHLEKT U3 CNNCKA, HYXXHO HaXaTb KHOMKY

«j». OpHako, ecnu Ha 9ToM 00beKkTe Obinn NponsBeaeHbl 3aMepbl, TO byaeT

BblBEJ€HO COOTBETCTBYIOLLEE COOOLIEHNE M OH He DyaeT yaaneH.

UTobbl 3anncatb 3amep, HYXXHO:
a) BblOpaTb OOBLEKT HAa COOTBETCTBYOLWEN NaHenn. [1pn 9ToM Ha naHenu
«3amep» 0TOBpa3AaTcAa BCe 3aMepsbl, caenaHHble Korga-nmbo Ha 3ToM 06beKTe;
6) yCTaHOBUTb NPOAOIKUTENBHOCTb 3aMepa Ha NaHenu
«lMpogomxkntensHocTb» B dopmaTe «HYY:MM:CCy;
B) HaxaTb kHoOMKy «HayaTtb 3amepy. [1pn 3TOM HaanMCb Ha KHOMKE MEHSIETCS
Ha «3aBepLunNTb 3amMep» N NoABNAeTCH MHpopMaUnda O JUHAMUKE U TEKYLLINX
napameTpax pacxoga. Ecnu kHonka HepocTynHa (Hagnucb oTobpaxeHa
cepbiM), HeobXo4MMO 3anycTUTb NPUOOopP (HaxaTb KHOMKY «Start» B rmaBHOM
OKHe Nporpammbl)
r) B okHe «OnncaHue 3amepa» BBECTU KOMMEHTapU K JaHHOMY 3amepy.
A) Mo ncreyeHmn 3agaHHOro BpemMeHu 3amep 3aBepLumtcsa cam. Ecnum

HeobX0AMMO 3aBEpPLUNTL €ro paHbLLe, HAXXMUTE KHOMKY «3aBepLUNTbL 3amMepy.
UToObl OTpeaakTMpoBaTb 3aMep, HYXXHO

a) HaXaTb KHOMKY «|L|»,
6) oTpepakTnpoBaTb AaHHble. MOXHO peaakTupoBaTb TONIbKO KOMMEHTapUN

(onucaHue 3amepa).
B) HaXkaTb KHOMKY «|i|» ANS 3anucum unm «|i|» AN OTMEHbI

UTobbl yoanuTb 3amep,

a) nepengnTe Ha NaHesnb 3aMePOB U BblAENNTE HYXXHbIN.
6) HaXXMUTE KHOIKY «j». [Mocne noaTBepxaeHna 3amep OyaeTt yaaneH.
[ns npocMoTpa AaHHbIX N0 3aMepy HYXXHO BblOpaTb OOBLEKT Ha NaHeNu

0ObekToB, a 3aTeM 3amMep Ha naHenu 3amepoB. [1py 3ToM B NpaBoOW YacTh OKHa
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oTobOpaxaeTca AMHaMMKa pacxoda, a B HWXKHEW — OcCTasibHble AdaHHble Mo
BblIBpaHHOMY 3amepy.

[na npocmoTpa v nocrneayoLLern nevYaT ot4eTa HY)KHO HaXaTb KHOMKY

«OT14yeT». [Npn aTOM NOABNSAETCS OKHO NpocMoTpa oTt4yeTa (PUCYHOK 6).

tet) Print Preview

BERE W 4« » 0 |

& HE | Cose

3amep N2 126
om 02/08/06

Ok 3AQ "FvenpT"
Adpec Adpec: rp. Kp. Apru, 212 B, T rman

Mapamempsi 3amepa

Chucarue

Konghaypauus Boda
LRanerny mpyh), wad 53,0
Bpewr Hawana TOT£02
Too0omsurm eNERAC b o0:T:00
Pacxad, k3. M. 1,079
Cpednul pacxod, K.y 6472

JAuHamuka pacxoda

Bracio,  Wnowrepan

0% Page 1 of 1

PucyHok 6

[ns BbiBOAA OTYeTa Ha CUCTEMHbIA NMPUHTEP HYXXHO HaXKaTb KHOMKY

Pasgen Npaduku coctomT 13 aByx nogmeHto: CurHan, Cnekrp.

Mpacpmkn / CurHan

[Mo3BonseT  npocmatpuBaTb  OCUMMNOrPaMMbl  UCXOOHOMO WU
obpaboTaHHOro curHasos.
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Mpw BbIGOPE 3TOro NyHKTa MEHI0 NOSBNSAETCS OKHO «[uarpamMmbl

curHanos» (PucyHok 7).

o {Inarpammbl CHrHaN0B [Z| [E| FS__<|
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D dbcocoocoooaoa
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l:l I:II 1 1 1 1 1 1 1 1 1
v A ckogHBIA cHrHar OTHOCHTENEHEIN YypoBEEHE Ofp. CUrHana 30,2743
HeouneHue No ocHoOBHOMY kanany 1
v D&patoTaHHEIR cHrHan HouneHue No BCcOOMOraTeneHoMY kadany 4
PucyHok 7

MOXHO U3MeHATb MacwTadb rpaduka, NpoTArMBasi MbIWbIO MpU
HaXkaToOW NeBOW KHOMKe C BEPXHEro JIEBOro B HWXHUK MpaBbi Yrosi Xxenaemom
obnactn rpaduka curHana. BepHyTbCa K umcxogHoMy mMacwTtaby MOXHO,

npoTArnBad MblllblO B nobom OpyromMm HanpasJ1IEHUN.

Mpn HexenaHun HabnwgaTb UCXOAOHbLIM UK 0bpaboTaHHbIN CUrHarn

MOXXHO MNMoracuTb COOTBETCTBYIOLLIME UM (bna>|<|<|/|.

B npaBom HWKHEM yriy oTobpaxkatoTCsl OTHOLLEHWE YPOBHEW CUrHanoB

N KOS(PPULIMEHTBI YCUNEHNA NO KaHanam.
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"padoukn / CnekTp

[Mo3BonsieT npocmaTtpmBaTb rpaduku UCXOAHOro M obpaboTaHHOro

CheKTpoB B npouecce padoTbl npmnbopa.

MNpn BbIGOPE 3TOro MyHKTa MEHIO MOSBNSIETCA OKHO «[uarpammbl

cnekTpoB» (PncyHok8).

| {lnarpammbl ceKTpoB
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v AcrogHbiE cnekTm bArH. CpeaHHi

v DfpatiorTaHHeA cresTp Maparerp "N 0.70 069 + 256X .

EZEE?DM%?:EFE =L| 4;?53;5433 oy g;;u.ul:,lrenae:;enﬂ::bﬁ r::g:c: yacToThl, [y g?DESEg g?ﬂfig : agég

PucyHok 8

KoHgurypaums 3Toro okHa Takasi ke, Kak U npu BOCMNpPOU3BeAeHUN

curHana, Ho 6e3 afIeMeHTOB HaBuraLlmn.

Pasgen meHo PacyeTtbl cocTtouT 13 aByx nogmMeHro: Kanbkynatop ans

napa, MaccoBbi pacxog.

PacueTbl / Kanbkynsatop gns napa
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MponsBoanT nepecyeT 06bEMHOro Pacxoda HacbILLEeHHOro BOASHOro

napa B MacCOBbIW.

Mpwn BbIGOPE 3TOro NyHKTA MEHIO MNOSIBNSIETCA OKHO «Kanbkynsatop ans

napa» (PucyHok 9).

53 Kanvkynatop nas napa

MapareTpei taccoeell packon napa

(" NaeneHwe | |KFC;"CM2ﬂ

v MHzterouHos
f+ Temnepatypa |13|:| |rpa,|:|,E j KI ' I

A
EquHUuel Mace, packona |Gl hd

PucyHok 9

[Onsa nepecyeta HeobxooMmo BBECTM WMV AaBfeHUE HacbIWEHHOro
napa, unu ero TemnepaTypy, T.K. 3TU ero xapakTepuCTUKN 0OOHO3HAYHO CBA3aHbI
mexgy cobon. Bblbop Mexgy BBOAOM [LaBfieHUs wunuv  TemnepaTypbl
OCYLEeCTBNAETC COOTBETCTBYOLWMMU nepekrnovatenamm. MoXHO Takke

YCTaHOBUTb Xenaemble eauMHULbl UBMEPEHNS N3 PACKPbIBAKOLUXCHA CMUCKOB.
PacueTbl / MaccoBbI pacxop,

Mpon3BoanT nepecyeT OOBLEMHOrNO pacxoda XWOKOW WU3MepaeMou

cpenbl B MacCoBbIN.

Mpn BbLIOOPE 3TOr0 MyHKTA MEHI0 MNOSIBMASIETCS OKHO «KanbKynsaTop

maccoBoro pacxoga» (PucyHok 10).

{F&’ Hﬂ.ﬂhH‘j’.ﬂHTﬂp MACCOBOT0 pacxod

MaparieTpe i accoBei packon,

[MnoTHOCTE, T/M3

—.3.61T/uac

PucyHok 10
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[ns nepecyeTta HEOOXOAMMO BBECTU MINOTHOCTb U3MEPSIEMOW cpeabl U

BblOpaTh €AMHULbI pacxoda U3 packpbiBaloLLLErOCS CIMCKA.

5.2 Pacxooomep-cyeTynMk He npegHasHayeH Aans U3MepeHus
MaccoBOro pacxoga napa. Pacxogomep-Ccy4eTyMkK MOXeT WCMnonb30BaTbCs B
Ka4yecTBe MHOMKaTopa MaccoBOro pacxoga napa. pu aTom Temnepartypa napa
namepsieTca gpyrum npmbopom (Hanpumep, Tepmometpom TK-3M) n BBoguTCS
B pacxoO4OMEp-CYETYMK C NOMOWbLI KnaBuaTypbl. [1NOTHOCTL napa

onpegensietca no tabnuue 1 (cmoTpu npunoxexue E).

5.3 Mopspok paboThbl c pacxonomMepoM-CHETYUKOM

CTauMOHapPHOro NCNnoJfiHeHus.

Mookntounte Bl K ceTn nepemeHHOro Toka, HanpsbkeHnem 220 B

yactoton 50 I'y. (pasbem «CeTb» Ha Bnoke NUTaHus).

Ha b pomkHO nocTynath HanpsbkeHMe nuTaHus He MeHee 12 B.
CeeTogmon, HaxogsaWMUCA Ha MpoLecCcoOpHOM Orioke, OOSMKeH CBETUTbCS

3€J1IeEHbIM LIBETOM.

54 OcobeHHoOCTM paboTbl CO CTauMOHAPHbIM  MUCMOSTHEHNEM

pacxogomepa- cHeTyYMKa, OCHaLLEHHbIM apxXMBOM N UHTepdencom RS-232
Knasuatypa coctouT n3 3-x KHonok (PucyHok 3 npunoxeHue B).

NeBas kHoMKa npedHasHayeHa TONbKO Ans Bblbopa napameTpa.
MNepeknioyeHne napameTpa MNPOUCXOAUT MOCNeAoBaTenbHO MO Kpyry npwu

OOHOKPAaTHOM HaXaTun Ha KHOTIIKY.

CpenHsis KHOMka « A» npeaHasHayeHa Ons YBEeNUYEHUS 3HayeHust
napameTpa. YAepXaHue KHOMKW MPUBOAUT K YCKOPEHUID U3MEHEHWS

napameTpa.

I'IpaBaﬂ KHonka « V¥ » npegHasHayeHa Ans yMeHbleHUA 3HayeHud
napamMeTpa. yAepmaHvle KHOMKn npmeBoanUT K YCKOPEHUKO WNU3MEHEHUA

napameTpa.
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Ha wvHOukaTop BbIBOAUTCH 3HAYeHUEe WU3MepseMon BeSiMYMHbL U
COOTBETCTBYIOLAA €/ MHEMOHMKa. MN3o0paxeHne MHEMOHMKM BbIBOAUTCS B
KpanHun nesBbin paspsn. Bo BTopon crneesa paspan, B 3aBUCUMMOCTU OT
NHOMUMPYEMOWN BESIMYMHBLI, MOXET BbIBOAUTLCA 3HaK «=». B 3TOT e paspsag
OyoeT  BbIBOOUTBCS  3HAK  «=», €CMM  HeucnpaBHa  MUKpPOCXema

3HEpProHe3aBNCUMON MaMATH.
NHonumpyemble napameTpbl:

e 06bem BoAbl (Mapa, BO3ayxa) HapacTaloLwmM NTOroM, B Kybnieckmnx

MeTpax, MHEMOHWKa — OTCYTCTBYET,

e BpeMsi HapaboTKN pacxoJoMepa-cyeTymka, B Yyacax, MHEMOHUKa —

«ty;
e 06beMHbIN pacxoq, B KybMYecknx MetTpax B Yac, MHEMOHMKA — «Q»;
e1aTa MO YacaMm pearnbHOro BpemeHu B hopmare: “- og.mMmm.rr -“.
e BpEMS MO Yacam pearnbHOro BpeMeHu B popmarte: “= yy-mm =“,

eTEMMEpaTypa napa B TpybonpoBode, B rpagycax Llenbcus,
MHEMOHMKA — «°C». B 3TOM pexumme BO3MOXHO W3MEHEHWE 3HaveHus
TemnepaTypbl HacbiWeHHOro napa c¢ guckpetHocTbio 0,1 °C. OpHokpaTHoe
Ha)XXaTue Ha KHOMKY « A»/«¥» npuBOAUT K YBENNYEHUIO/YMEHbLLEHNIO
TemnepaTtypbl Ha 0,1 °C. HaxaTue n ygepXaHue KHOMKN « A »/« ¥ » NpUBOagUT K
NNaBHOMY  YBENUYEHUIO/YMEHbLUEHNIO  TemnepaTypbl C  HapacTawllen
CKOpOCTbIo. [Ans npekpaweHna naMeHeHnsa nokasaHmn HeobxoanumMo oTnyCTUTb
KHOMKY. [nana3oH BO3MOXHbIX 3HadyeHun Temnepatypbl oT 100 go 200 °C. B
pacxogomMepax-cHeTynkax, npegHasHadeHHbIX 4S8 naMepeHnsa pacxoga Bogbl,
3HayeHne TemnepaTypbl He oTobpaxaeTtcs. TemnepaTtypa Heobxoguma Ongd

BbIHNCJIEHNA MACCOBOIo pacxoga HacCblLLEHHOIo napa.

e MAaCCOBbIM pacxod napa, B TOHHax B 4Yac, MHEMOHMKa — «P». B
pacxogoMepax-cyeTymnkax, npedHasHayYeHHbIX AN  U3MepeHUs

pacxofa BoAbl, MaCCOBbI PacXod He UHANLMPYETCS.
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Pacxogomep-cyeTuynk coxpaHAeT B 3HEpProHe3aBMCUMON NaMSATU
3HayeHus obbema BoAbl (Napa, BO3dyxa) HapacTalluM MTOroMm, BpeMeHU
HapaboTKu, Temnepartypbl napa (ans pacxo4oMepOB-CHETYMKOB,

NnpeaHasHadYeHHbIX AN U3MepeHus pacxoa napa).

5.5 PaboTa c apxuBoM pacxogomepa-cHyeTymka cCTauMoOHapHOro
MCNOJIHEHUA

5.5.1 Pacxopgomep-cyeTumk, OCHaLWeHHbIN QYHKUMEN apxuBauun
AaHHbIX, NogaepXxmBaeT BO BCTPOEHHOW 3HEProHe3aBUCUMMOW MaMSTU apXuB,
COCTOSILLMI N3 CeayoLWmnX COCTaBHbIX YacTewu:

- apXMB JaHHbIX;
- apXMB HELWUTaTHbIX N CNYXeBHbIX CUTyauunn;

B apxuB AaHHbIX NO UCTEYEHUN KAXKXOOW KaneH4apHOW MUHYTLI, Yaca U
CYTOK 3anycblBaeTCs TeKyllee 3HaveHne obbema C HapacTaloLwmm UTorom (m°).
[Mpyn aTOM 3HeproHesaBMCUMasa NaMATb apxmBa faHHbIX pas3geneHa Ha Tpu
obnacTtun, cogepxalume exXeMUHYTHbIE, eXeYacHble U eXXeCyTOYHbIe NoKa3aHus.
OTn obriacTn HasbIBATCH KMUHYTHBLIN apXUB», «4aCOBOW apXuB» U «CYTOYHbIN
apxuB» COOTBETCTBEHHO.

ApXMB [aHHbIX YCTPOEH TakK, YTO AN KaXXOOW 3anncu Kaxkgoro n3 Tpex
apxXuBOB M3BECTHA peanbHass gata W BpeMd, K KOTOPbIM OTHOCUTCH
COOTBETCTBYIOLLEE 3HaYeHne obbema.

OTa BO3MOXHOCTb [OCTuUraeTca bnarogaps HanuMyui B pacxogomepe-
CYETUMKE YacoB peanbHOro BpemMeHu. Yacbl paboTtawT oOT ©Oatapenku,
cnepoBaTenbHO, nponagaHue NMUTaHus pacxogomepa-cyeTynka He BrneyeT 3a
cobon cOpoc 4yacoB. YcTaHOBKA W KOPPEKTMPOBKaA [AaTbl U BPEMEHMU
NpOn3BOAMTCA C KOMMblOTEpPa MNyTEM CUHXPOHM3aUMM C ero (KommnbkoTepa)
Yacamu B npunaraemoun K pacxogomMepy-cHeTHmKy nporpaMmme.

MWHYTHBIN ~ apXvMB  COOEPXWUT [OaHHble 3a LUerioe  KOnn4ecTBO
KaneH4apHbIX 4acoB, 4YacoBOM — 3a Lefnoe KONMUYECTBO KaneHOapHbIX CYTOK,

CyTO‘—IHbIﬁ — 3a uenoe KoNMYecTBO KaneHaapHbIX MecsiueB. Pa3amepbl apxneoB
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MOXHO W3MEHATb B NpuriaraemMon K pacxogoMepy-cyeTyuky nporpamme. [Npu
9TOM [aHHbIE B apXmBax CTUpaoTCA.

5.5.2 ApxuMB HewTaTHbIX W CHAYXEOHbIX CUTyauun COLEPKUT
MHGOOPMaLMIO O JaTe U BpeMEHN cneayroLmnx coobITUN:

- OTKIMOYEHNE NNTAHUS;

- BKITOYEHME NUTaHUS;

- oTkntoyeHue [1r1;

- noaknto4veHue MI1;

- yCTaHOBKa 4acoB pearnbHOro BpeMeH!;

Bcero B apxuB nomewaetca 247 cobbitnin. Kaxgoe nocneaytowiee cobbitne
3aTmpaeT camoe cTapoe.

[Ona nepegausn apxvBoB B KOMMbIOTEP  PacxogoMep-CHETYUK
ocHawaeTca nHtepdencom RS-232 n (ecnun ykaszaHo B 3akase) RS-485.

[Ons npuema apxvmBoB M paboTbl C HUMU K pPacXogoMepy-CHETUUKY
npunaraeTcs KOMMbIOTEPHasi nporpamma, paboTawowas B onepaunoHHbIX
cuctemax Windows 95/98/Me/NT/2000/XP.

[Mporpamma nosBondeT BblIOpaTb OOMH K3 cregylwmux cnocobos
NOOKMIOYEHMST KOMMNbIOTEPA K HOCUTENIO apXMBHOW WHdOpPMaUUK: MpAMoe
coeaAMHeHUe, HaKkonuTernb AaHHbIX, ceTb RS-485 (Modbus RTU).

MoopobHoe onucaHne paboTbl C NporpaMMon  COOAEPXKUTCA B
cnpaBoOYHOM cucTeme. 3anyck CnpaBOYHOW CUCTEMbI MPOUCXOOUT Npu Bbibope
nyHkTa «CoaepxaHne» MeHto «llomowb» nporpaMmmbl.

5.5.3 3arpy3ka apxuBa 4Yepe3 npsasmMmoe coefuHeHne ¢ pacxoaomMmepom-
CYETUYUKOM

[Onsa 3arpy3km apxuBa 4epe3 npsAMoe coeauHeHne Heobxoammo
coeanHuTb Bl pacxogomepa-cyeTymka ¢ KOMMAbIOTEPOM OOHUM U3 CreaytoLmx
cnocoboB:

1. CoegnHnte COM-nopT komnbtoTepa C¢ pasbemom DB-9 Bl Hynb-
MoAeMHbIM Kabernem (anuHon o 15 m).
2. Ecnn pacxogomep-cyeTymk ocHaweH wuHTepdencom RS-485, ans

NnoAKNMw4YeHnA K KOMIMbOTEPY 4Yepe3 npsamMoe coeanHeHne Heobxoanmo
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nogkntounte K COM-nopTy KomnbkoTepa nepexogHuk «RS-485 — RS-232»
(Hanpumep, i7520), BbIxoA4 KOTOporo (NMMHUKM «A» n «By») coeguHUTb
nocpeacteom kabenst gnuHon o 1200 M ¢ COOTBETCTBYHOLLMMU KOHTaKTamu
pasbema DB-15 Bl1 pacxogomepa-cyeTtyunka. lNepen Tem, Kak HavdaTb 3arpysky
apxuBa, HeobxoaMMO NEPEBECTUN PACXO4OMEP-CHETUMK BO BHECETEBOW PEXUM
(CM. HUXe).

[Tocne BbINOSIHEHUS YKa3aHHbIX OnepauuMi MOXHO BbIMNOSHATb 3arpyaky
apxuga.

5.5.4 3arpy3ka apxuBa Yyepe3 HakonuTesib AaHHbIX

Hakonutenb  gaHHbIX  npeacrtaBnsieT cobon  manorabapuTHbLIN
nopTatmBHbin npubop C ©GaTapenHbiM nNuTaHMeM. HakonuTenb AaHHbIX
npegHasHayeH ONns CHMTbIBAHUS apXMBOB PacXO4OMEPOB-CYETYUKOB C LESIbIO
XpaHeHNa NxX (apXxvMBOB) B 3HEProHe3aBMCMMON NMamaTU U nepeHoca nx B IBM
PC-coBmecTuUMbIN KOMNbIOTEP.

Bo wu3bexaHne noBpexaeHMs YCTPOUCTB crieayeT nNoAKnr4aTb
HakonuTenb MAaHHbIX K pacxogoMepy-CHEeTYMKY U KOMMbHOTEpy Mnpwu
BbIKITFOYEHHOM NMUTAHUWN HaKoONUTENsa AaHHbIX.

NocnepoBaTenbHOCTL  OEUCTBUMA  MNPU CYUTbIBAHUM  apxmBa U3
pacxogomMepa-cyeTymka:

- NOAKMNKYUTE HakonuTenb AaHHbIX K pasbemy DB-9 pacxopgomepa-
cyeTymka (Hanpsimyto unm yonmHutenem DB-9 «poseTtka» — DB-9 «Bunka»);

- KHornkon «BblGop» Ha pacxogomepe-cyeTynke BblbepuTe CKOPOCTb
CBA3Y;

- ecnuM pacxoooMep-CHeTYMK OcCHauwleH wuHTepdencom RS-485,
nepeBeanTe ero BO BHECETEBOW PEXUM (CMOTPU HUXKE);

- ANS CYMTbIBAHUS apxmBa B NaMATb HaKOMUTENSA AaHHbIX HaXMuTe
KHOMKY «CTapT» (Ha pacxogomepe-cHeTyMKke CKOpPOCTb CBS3M BblOMpaTb He
HY>XXHO);

- MUraHMe CcBeToauoda «COCTOSIHME» CBMAETENbCTBYET O Ha4yaBLUEWCH

3alfpy3Kke apxmBa B HaKonutTesib AdaHHbIX; MO Mepe 3arpy3km apxmbBa Ha
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MHOMKATOpEe pacxooMepa-cyeTymka 3anosfiHsaeTCcs LWKana, no3Bonsolas
OLIEHUTb OOSI0 3arpy>XeHHOro apxmBea;

- M0 OKOHYaHWUK 3arpy3kn CBETOAMOL «COCTOSAHME» NPEKpaTUT MuUratb; B
cnyyae YycCrewHon 3arpysksm HadmHalT Muratb Bce cBeToamonbl Bbibopa
CKOPOCTU M MUratoT rnoka He ByaeTt HaxaTa niobas KHorka.

NocnepoBaTenbHOCTL AENCTBUM NPU Nepegadye apxmea B KOMMbIOTEP:

- NoaKmyYmMTe Hakonutesnb gaHHbIXx K COM-nopTy KoMnbloTepa
(Hanpsmyto nnu yanuumtenem DB-9 «posetka» — DB-9 «Bunkay);

- BKITOUMTE NUTaHWE HakonNuTensa gaHHbIX;

- Ha cTpaHuue «3arpyska apxupa» nporpammbl B pasgene «Cnocob
cBs3M» Bblbepute «HakonuTenb AaHHbIX apXUBOBY;

- HaxmuTte KHonky «[llonyunTb CNMCOK» B MNOSABMBLUEMCSI OKHe; nocne
aToro 6yaeT NpomM3BeOeHO CYMTbIBaHME CIUCKa apXMBOB, HaXOAALUXCHA B
NaMATU HaKoOMUTENs OaHHbIX (CYMTbIBAOTCA HE CaMu apXvBbl, a TOMbKO WX
3aronoBkKu);

- BbIbepuTe U3 Cnucka Hy>KHbl apxXuB

[Mocne BbIOOpa apxvMBa MOXHO BbINOMHATL 3arpy3ky apxmea. Ha
HakonuTesne AaHHbIX CKOPOCTb BblbUpaTb He Ha[o; CKOPOCTb, BbiOpaHHad B
nporpamMmMme, MOXET He coBMajaTb CO CKOPOCTbIO Ha Hakonutene OaHHbIX —
nepegada gaHHbIX NOET CO CKOPOCTbIO, BbIOpaHHOW B NporpamMmme.

MOXHO CTepeTb [JdaHHble B HakonuTene pfAaHHblX. [na aTtoro B
nporpamme paboTbl ¢ apxmBoM Bblbepute «Cnocob cesasn» - «Hakonutenb
AaHHbIX apXMBOB», W HaXmuTe KHOMKy «Ounctute namaTb». B cnydae

yCnewHoro CtnpaHunsa noaBnUTCA coobueHne «O4yncTka BbINOSHEHA yCnewHOo».

5.5.5 3arpy3ka apxuBa 4yepe3 cetb RS-485 (Modbus RTU)

Bo3amoxHO 0ObeanHeHME  HECKOMbKMX  PacXxo4oMepPOB-CHETHMKOB,
OCHalLEeHHbIX WHTepdencom RS-485, B ceTb, paboTatoliyto Mo MNpoOTOKONyY
Modbus RTU.

Ona obecneyeHnss 6eCKOHMNKTHON paboTbl CETU pacxoooMepoB-

cyeTymKoB, HeobxoamMmo cobCTU creayoLlme yCcrnoBus:
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- KaXkQoOMy pacxogoMepy-CHEeTUYMKY B CETUM NpUCBanBaETCs YHUKaNbHbIN
Homep oT 0 go 99;

- BCE pacxo4oMepbl-CHETYMKM U KOMNbIOTEP OOMKHbI paboTaTb Ha OOHOM
CKOpPOCTH.

[ns ycTaHOBKM 3TUX napameTpoB HeobxoauMo neBon KHonkown Ha bl
nepeBecTn NHAUKATOP B COCTOAHUE «A=XX Yyy.y», NOCIie Yero cpegHen KHOMKomn
yCTaHaBnMBaeTCcs napameTp XX (HOMep pacxogomepa-cyeTynmka B ceTu), a
npaBon — napameTp Yy.y (CKOpOCTb CBA3M B KOuT/c). ECnu HaxaTb cpeaHoro
KHOMKY npu Xx= 99, pacxogomep-cHeT4YNK nepexoauT BO BHECETEBOU PeXnm
(“A= —-"). Npun 3TOM pacxogoMep-cHeTYNK HEQOCTYNEH Yepe3 ceTb. [MoBTOpHOE
HaXxaTune cpegHen KHOMKM BO3BpaLlaeT pacxo4oMep-CHETUYMK B CETEBOU PEXNUM
¢ xx=0.

[Onsa nogknwodeHust komnbiloTepa K cetm RS-485 Heobxoammo
nogknounte K COM-nopTy KomnbioTepa nepexogHuk «RS-485 — RS-232»
(Hanpumep, i7520), BbIxoa KOTOpOro (NMMHumn «A» n «B») nogknioyaeTtcs K ceTu.

[Mepen 3arpy3kon apxmBa B Mporpamme Ha cTpaHuue «3arpyska
apxvBa» B pasgene «Cnocob csaAsn» Bblibepute «CeTb RS-485 (Modbus
RTU)». CnpaBa nosiIBATCA KHOMKW, MO3BONSAOWMNE BblIOpaTb  HYXHbIN
pacxogoMep-cyeTyuk B ceTn (nogpobHoctm cmoTpu B help-channe «
nporpamme).

[Mocne Bblbopa pacxogomMepa-cyHeTyMka MOXHO BbINOMHATL 3arpysky
apxuBa. YYTuTe, YTO CKOPOCTb CBSI3U, BblOpaHHaA B nporpamMmme, A0JSHKHA

coBnapatb CO CKOPOCTAMM, Bbl6paHHblMVI B pacxogomMmepax-cHeT4uMKax.

5.5.6 CeTeBOM U BHECETEBOMN PEXKUM

CywecTBylOT [Ba pexumma COeAuHEeHUs pacxogomMepa-cyeTymka C
KOMMbIOTEPOM: CETEBOW U BHeceTeBOW. B ceTeBOM pexmme pacxogomep-
cyeTuvMK paboTaeT Kak y3en ceTtu, paboTatowen no npotokony Modbus RTU. Bo
BHECETEBOM peXnMe pacxogomep-cyeTynk pabotaeT no HecTtaHOapTHOMY

NpPOTOKONy conpMmbl «[Henp».
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CeTeBOM pexXuM BO3MOXEH nNUWb An8 pacxogoMepoB-CHETHUKOB,
OCHaLLEeHHbIX UHTepdencom RS-485. Y Takmx pacxogoMepoB-CHETUMKOB NyTeEM
HaXxaTusa fieBon KHOMkn Ha bl MOXHO nepeBecT MHOMKATOP B COCTOAHME «A=
« (ecnu Takoro COCTOSIHUA HET, pacxogoMep-cHeTUYNK paboTaeT BO BHECETEBOM
pexume). [lpn 3TOM UHAOMKATOP MOXeT oTobpaxaTb NMbo «A= — — «
(BHeceTeBOM pexunm), Mnbo «A= xx Yyy.y» (CETEBON PEXMM C HOMEPOM B CETU
XX N CKOPOCTbLIO CBA3WU YY.y KBUT/C).

B 9TOM cocTosiHUM cpedHen KHOMKOM ycTaHaBnMBaEeTCA napamMeTp XX
(HomMep pacxogoMepa-cyeTymka B CeTH), a NpaBon — napameTp Yyy.y (CKOpoCTb
cBA3n B K6bUT/C). Ecnn HaxaTb cpegHIo KHOMKy npu xx= 99, pacxogomep-
CUETYMK NepexoauT Bo BHeceTeBou pexum (“A= — ="). Npun aTtom pacxogomep-
CYETYMK HeOOCTyneH 4epe3 ceTb. [lOBTOpHOE HaxaTue cpedHen KHOMKU
BO3BpaLLaeT pacxo4oMep-CHETUYMK B ceTeBOM pexum ¢ xx=0.

[Ons ObICTPOro nepeknyeHns mexgy ceTeBblIM U BHeceTeBbIM
pexXxMMamMM MOXHO HaXaTb MNpaByl KHOMKY W, yAepXuBasa ee, HaxaTb U

OTNyCTUTb CpeaHIoH0.

6 MAPKMPOBKA 1 NITOMBUPOBAHUE

6.1 MapkupoBka pacxogoMeEpPOB-CHETYMKOB pasMellaeTca Ha bnoke

B n cogepxuTt:
- TOBapHbI 3HAK UNWU HaUMeHoBaHMe NpeanpuUsaTUA-n3roToBUTENd;

- HammeHoBaHMe K1 YCIiOBHOE ob6o3HaveHne pacxogomMmepoB-

CYHETYUKOB;

- NMOPSIAKOBbIA HOMEP, MECSL, U rod BbiNycka No CUCTEME Hymepauuu
NpeanpuaTUS-U3roToBUTENS.

6.2 Bce cocTaBHble YacTn pacxo4oOMEPOB-CYETYMKOB  OMNOoMOBMpPOBaHbI

NpeanpuaTUEM-U3roTOBUTENIEM B COOTBETCTBUM  C  KOHCTPYKTOPCKOM

AOKYMEHTauunen.
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7 YINAKOBKA
7.1 Pacxogomepbi-CHETYMKM  yrnakoBaHbl B TPaAHCMOPTHYK  Tapy,
N3roTOBMNEHHYI0 B COOTBETCTBUMN C YepTexxaMu NpeanpusaTus-m3rotToBuTens.
7.2 JkcnnyaTtaumMoHHas OOKyMeHTauUus, BXoasLwas B KOMMMEKT NOCTaBKM

pPacxoq0MepOoB-CHETYMKOB, YIOXKEHA B TPAHCMOPTHYIO Tapy.

8 MEPbI BE3OINACHOCTU NP NOAIrOTOBKE U3OENUA

8.1 K MOHTaxy (OeMOHTaxy), 9Kcnayatauuu, TexXHUYeCKoMy
obCnyXuBaHUIO pacxogomMepa-cyeTynka OOSMKHbI OOMNYyCKaTbCA TOMbKO Nuua,
N3yymBLLUME PYKOBOACTBO MO SKCNiyaTauuu, npowealne MHCTPYKTax no
TexHuke ©OesonacHoCcTU npu paboTe C 3NEKTPUYECKMMU YCTaHOBKaMu U

pagno3nNekTPOHHOM annapaTtypou.

8.2 B pacxogomepe-cyHeTyMKe MMETCA Uenu, Haxoadwumecs nog

onacHbIM A4ns Xu3Hun HanpsbkeHmem 220 B.

8.3 Kateropmdecknm 3anpewaeTca aKcnnyatauus pacxogomepa-

CHeTHUKa Npun CHATbIX JIMUEBbIX NMaHenAx ©Gnokos.

8.4 3anpellaeTca BCKpbIBATb PacXxodOMepP-CYETUYNK BO BKITHOYEHHOM

COCTOAHUN.

8.5 Bce usmeputenoHoe obopynoBaHue (ocuunnorpad, BONbLTMETP U
ap.), ncnonb3yemoe npu noucke HencnpaBHOCTEWN, noBepke,
NpodMNakTUYEeCKNX OCMOTpax M Apyrnx paboTtax, AOSMKHO MMETb HageXHoe

3a3eMJieHne.

8.6 Bce Bnabl TeXHMYECKOro obCcnyXnBaHmMst 1 MOHTaXa (AeMOHTaxa),
CBAA3aHHbIE C MNaWKOW 3MEeKTPO- U pPadMo3NIEMEHTOB, pacnamkon kabenen,
3aMeHON BbilleALmnX U3 CTPOsi AfIEMEHTOB, YCTpaHeHMeM 06pbIBOB NPOBOAOB U
T.N. NPOM3BOAMTb TOSIbKO MPWU OTKMIOYEHUN pacxogomepa-cyeTynka OT CeTU

niTarowero HanpsaXXeHn4.
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8.7 He ponyckaeTca aKcnnyaTauus pacxogomMepa-cyeTymka npu
HEMNnmMOTHO BCTaBfIEHHbIX W 3aKpPEnSieHHbIX pasbemMax, MpU HeynrIOTHEHHbIX

Kabensx.

9 NOAroToBKA U NOPAANOK PABOTbDI

9.1 llpn ycTaHOBKE W MOHTaXe pacxogomMepa-cyeTymka OOSTKHbI
cTporo cobntogaTtbca npasuna TeEXHUKM 6e30MacHOCTU, N3NOXEHHbIE B pa3aene
«YKaszaHna mep ©6e30nacHOCTU» M B HOPMATUBHO-TEXHUYECKUX OOKYMEHTaX,

AENCTBYIOLWNX Ha npeanpusatum-notpebuTterne.
9.2 TpeboBaHua K AfiMHE NPAMOSIMHENHbIX Y4aCTKOB.

9.2.1 PekomeHaoyemas ONMHA MPSMOSIMHENHbBIX Y4aCTKOB HamMopHbIX

TpybonpoBoaoB A0 MecTa yctaHoBku [l ykasaHa B Tabnuue 3.

Tabnuua 3
OTHoLeHne ONUHBI MPAMOro
Twun MecTHOro conpoTUBEHUS yyacTka TpybonpoBoaa K ero
anameTpy
KoneHo, TpoOMHMK 21
- B OQIHOW MMNOCKOCTU 21
- B pa3HbIX MIIOCKOCTAX 48
Anddysop 21
KoHy30p 10
[TONHOCTBLIO OTKPbLITasa 3a4BUXKa 23
HanonoBuHy OTKpbITaa 3agBuxkKa 48
OTtBeTBNEHNE OT OCHOBHOIO NOTOKa npwu 8
COOTHOLWeHun nnowagen He bonee 0.33

PeKomer,yemaﬂ ONMnHa NnpPAMBbIX y4acCTKOB 6e3Hanopr|x

TpybonpoBOAOB M KOMNIEKTOPOB A0 MecTa ycTaHoBkM [l ykaszaHa B Tabnuvue 4.
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Tabnuuya 4

Twun MecTHoro conpoTMBNEHNS OTHOLLEHNE ONUHBI NPSIMOrO
yyacTka TpybonpoBoaa K ero
AnameTpy Uin K LUMPUHE NoTKa

[MoBopoT 15
MoBopoT c yrriom 6onee 120 rpagycos 5
[MpucoeguHeHne 8
Anddysop 15
KoHdy30p 8
[TONHOCTbLIO OTKPLITas 3a4BMXKKa 9
HanonoBuHy OTKpbITaa 3agBuxKa 17
OTBeTBMNEHNE OT OCHOBHOIO NOTOKA

NpWY COOTHOLLEHUN Nriowagen He 8
bonee 0.33

AnvHa npAMONUHENHbIX Y4YacTKOB TpybOMpoBOAOB 3a MECTOM

yctaHoBku NI gormkHa ObITb He MeHee Sx[y.

Pacxogomep-cyeTymk nossonseT NpoOn3BOAUTL aHanus
rMapaBnMYECKNX XapakTepUCTUK NOTOKa B MecTax yctaHoBku NI 1 onpegenstb
BO3MOXHOCTb ycTaHoBKkM I B KaXKaoOM KOHKpETHOM MecTe, corracHo n. 9.2.2

HacToALWEN NHCTPYKLNN.
9.2.2 OueHka 0CECMMMETPUYHOCTM NOTOKA.

OrpaHnyeHuss Ha ANVMHY NPSIMONIMHENHOro y4vacTka TpybonpoBoaa
Bbl3BaHbl CBOWCTBaAMM MOTOKA KOHTPONMPYEMOW cpedbl, B 4acCTHOCTW,

HECUMMETPUYHBIM NPOdUNEM CKOPOCTU TEYEHUS.

B cnyyae HeoGXxoouMoCTW, AONWHA NPSMONMHEMHOrO  y4yacTka
TpybonpoBoaa MOXeT OblTb COKpalleHa nocre obcneaoBaHWiA KOHKPETHOro

Tpybonposoaa.

[nsa atoro TpebyeTtca npu HEM3MEHHOM pacxoge yctaHoBuTb [ B

Tpex NNocKocTaX (B FOPU3OHTaNbHOW NNOCKOCTU, nof yrnom 60° n nog yrrnom
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120° K ropu3oHTanbHOM OCK) Ha AMaMeTpanbHO MPOTUBOMOMOXHbLIX CTOPOHAaXx
TpybonpoBoda M CpaBHUTb MOKa3aHMs pacxogomMepa-cyeTymka npu ycTaHoBKe

B pPa3HbIX MNJIOCKOCTAX.

Ecnn nokasaHusi pacxogomepa-cyeTdmka OTnM4aroTcs apyr OT Apyra
He 6onee 4yem Ha 2 %, TO B AaHHOM MecCTe Npodunib CKOPOCTEN NOTOKA MOXHO
cyuTaTb  OCECMMMETPUYHBLIM " METPOSIOrMYeckue  XapakTepUcTUKU

pacxogomepa-cyeTyMka COOTBETCTBYIOT NACNOPTHBLIM 3HAYEHUSIM.

Ecnu nokasaHust pacxogomepa-cyeTumka oTnundaroTcs apyr oT gpyra
bonee 4em Ha 2 %, TO B JAaHHOM MecCTe NPoduiib CKOPOCTEM MNOTOKA He
SABMNAETCA OCECMMMETPUYHbIM U Heobxogumo BblIOpaTb Apyroe MecTo

yctaHoBku [1I1.

Kpome Toro, oLeHUTb 0CECUMMETPUYHOCTb NOTOKa B MECTE N3MEpPEHNS
MOXHO MO crnekTpanbHomy napameTtpy «[». Ecnu cnekTpanbHbii napameTp
«lM» meHbwe 0,7 TO pacxoooMep-CHETYMK COOTBETCTBYET METPOSIOrMYECKUM
XapakTepucTnkam He3aBMCMMO OT AfMHLI NPSIMbIX ydacTKoB Tpybonposoda. B
cnyyae, ecnu cnekTpanbHbin napameTtp «l» 6onblwe 0,7, TO MECTO YCTaHOBKMU

BblIOpaHO HenpaBUbHO.

Takoe obcnenoBaHne TpybornpoBoda pekoMeHayeTcsl NpoBOAUTb U B
cnydyae cobnogeHna OnuH  NPSIMOSIMHEMHBIX YY4aCTKOB [ONA  UCKNKYeHUd
CllydauHbIX (0aKTOpOB, BNUAKOLWMX Ha CBOMCTBA TEYEHUA KOHTPOSIMpyemMOomn

cpeapl.

9.2.3 lpn OGonbwunx oTnoxeHnax (6oriee 5 MM) Ha BHYTPEHHMUX
CTEeHKax TpybonpoBoAoOB 1 ocrnabneHnm NpUeMHOro curHana Hmxe ypoBHst 4 %
HeoOxoaAMMO caenaTb BCTaBKy B TpybonpoBoa M3 KanubpoBaHHOIO y4yacTka

TpybonpoBoaa ANMHHOW HE MeHee Tpex AnamMeTpoB.

Mpn BbIGOpe MecTa yctaHoBku [ Heobxoammo umsberaTb LWYMSALLMX
3aaBuXKeK, 0cOBeHHO nepen pacxogoMepoM-CHETYMKOM. B aToM criyvyae mecto
n3MepeHnss HeobxoaMmMo BbLIHOCUTL danblue, NMbo 3aMeHATb 3a4BWXKKY, NNMbo

ee NpoKnaaku.
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9.3 lMopgrotoBka TpybonpoBoaa.
9.3.1 BbibpaTb mecTo ycTaHoBku Il B cooTBeTCcTBMM C 1.9.2.1

9.3.2 PexomeHayetca yctaHasnuBaTtb [1[1 Ha HaKMOHHbLIX y4dacTkax

TpybonpoBoga B MecTax, rae He MOXeT obpa3oBaTbCs BO34yLUHAsA npobka.

OTtmeTuTb MecTa yctaHoBku MM ¢ anameTpanbHO NPOTUBOMONOXHBIX
CTOPOH TpybonpoBoada. Pasmepbl yyacTka NOBEPXHOCTM MOA MECTO YCTAHOBKM

AO0MKHbI BbITb Nopsiaka 50x200 mm.

[na 6e3HanopHbIx Tpy6onpoBogos MecTo yctaHoBku [ Bbibupaetca
HWXe YPOBHS XWOKOCTU B Tpybonposoge. B cnyyae otcytctBua ocagka [T
yCTaHaBnmMBalTCs CHU3Y TpybonpoBoga OAWH pAaOM C OPYrMM Ha pacCTOsIHUU

oT 10 go 30 mm.

Pa3mepbl y4acCTKa NnoBepxXHOCTU Nnod MeCTO YCTaHOBKU OOJTXKHbI ObITb

He meHee 150x200 mm.

B oboux cnyyasx Heob6xoauMo OTMETUTb LeHTp MecTa yctaHoBku [T

N HAaHeCTU NMHUIO, NapannenbHy0 ocu Tpybonposoaa.

9.3.3 3auncTntb TpybOMpPOBOA OT rpPsi3n, KPacKW, OKasiUHbI, PXaB4YMHbI U

oTLWNMd)oBaTh NOBEPXHOCTL TPybONpoBoAa A0 LepoxoBaTocTh He bonee R, 2,5.

Ha 3awnndgoBaHHOM NOBEPXHOCTUN HE OOSMKHO ObITb PAaKoBUH, LlapanuH

N UHbIX NOBpeXaeHnn (LWBOB, CrieJ0B OT CBAPKN).

9.3.4 OTmMeTUTL Ha TpybonpoBoae MecTa ans KpenneHna ckob. Ckobbl
AOJSTDKHbBI pacnonaratbCa CUMMETPUYHO OTHOCUTENBHO LieHTpa ycTaHoBku [ n
ocn TpybonpoBoaa. PacctosHne mexay KpenexHbiMu ckobamun BAOMb OCU
TpybonpoBoga AOMKHO OblTb nopggka 90 wmm. [Ons  6e3HanopHbIX

TpybonpoBoaos pacctodaHne mexay NI gomkHo ObiTe nopsagka 50 mm.

9.3.5 [lpuBapnTb K OTMe4YeHHbIM MecTaM TpybonpoBoga LUMUILKK
M6x50 MM.

Bo Bpemsi cBapku xenatenbHO 3akpblTb MecTa ycTtaHoBkM I Kyckom acbecTa

pasmepomM 40x180 mm.
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9.3.6 3auncTuTb TPYybOMPOBOL OT rPsi3n, OYULLEHHbIE MecTa MOKPbIThb

cma3skon tuna JINTOJ1-24 TonwuHon 3-4 mm.

9.3.7 Ecnu noBepxHocTb TpybonpoBoda MOKpbiTa Bfaron, To nepea

HaHeCeHeM CMas3Ku, nNpoTepeTb MmecTta yctaHoBku [ aueToHoM.

9.3.8 [lna 6esHanopHoro TpybonpoBoga WM KOMMEKTopa HWXe mno
Xo4y Te4yeHus Xuakoctm Ha pacctosaHum ot 200 go 300 mm ot M1
yCTaHaBnMBaeTCs [[aTyuk YpoBHSA. [Nsi ero yCTaHOBKM B HWXHEW 4YacTu
TpybonpoBoga cBepnuTCs OTBEPCTME AMaMeTpoM 8 MM 1 Hape3aeTcs pesbba
M10. B nopgrotoBneHHoe oOTBepcTue BKpydmBaeTcsa Ha «Pym» rneHTe
coeguHuTenbHbin WTyuep. K wryuyepy nogknodvaetcs rmbkui wnadr. Btopon

KOHeL, rmbKoro wnaHra noacoeamHaeTcs K wryuepy Ha 6noke BVB.
9.4 lNoparoTtoBka pacxogomepa-cyeTymka

9.4.1 lepepn yctaHoBKOW Ha Aencteyowmnn Tpybonposog MM AOMKHbI

ObITb NogkntoyeHsl K Mb.

9.4.2 [Oatuuk 1 nogknouutb K pasbemy «datymk 1». [Oatduk 2

NOOKMIOYNTL K pasbemy «[aTtumk 2».

9.4.3 [lpeaoBaputenbHo, nepepn ycrtaHoskon [ Ha TpybonposoAa
cnegyetr  npoBepuTb  paboTOCNOCOBHOCTL  pacxogoMepa-cyeTdmka U
yyscTBuTEnbHoCcTb [,  [Ona 3Toro crnegyet  Npov3BecTU  MOJSIHbIN
3IEKTPOMOHTaX pacxogomMepa-cyeTdmnka™ un yctaHosutb [l Ha paccTtosiHum oT

100 go 200 mm oauH OT Apyroro.

Paboune nnockoctu [, 4Yepe3 KoTopble MPOUCXOAUT U3SyYEHUE U
NpueMm ynbTPasBYKOBbIX KonebaHwn, AOfKHbl OblTb nNapannenbHbl U

pacnonoXeHbl oaHa HanpoTMB APYron.

Mpn nepemeweHmn opHoro [N otHocuteneHo pgpyroro [ (npwu
naMeHeHnn paccrtosHua mexay [IM) gomkeH nosiBUTLCS CUrHam ¢ 4acToTOM,
NPONOPLNOHANbLHOM CKOPOCTU NepeMeLleHns. AMNNuTyga nores3Horo curHana

JommkHa ObITb He MeHee 50 %. lNocne anutenbHOro nokaymsanmsa ogHoro MM
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OTHOCUTENIbHO OAPYroro AoJ1XHbl MOABUTLCA NMOKa3aHUA pacxogomMmepa-cHeT4uKa,

OOJDKHbI YBEJTINHNBATbCA NOKa3aHNA CHETHUKA.

9.4.4 3akpenutb Ha [N Hanpasnsawowme Takum obpasom, 4Tobbl nNpu
yCTaHOBKE Ha TpybonpoBOA4 KpanW HanpaBnsAwLWMX Kacancd CTeHKU

Tpybonposoaa.

9.4.5 lMNokpbITb paboymne nosepxHoctu [ cmaskon Tmvna JINTOJ1-24

TOonwuHon 3 - 5 mm.

9.4.6 YcraHosutb [N Ha npenBapuTenbHO NOATOTOBIIEHHBIN Y4aCTOK
Tpybonposoga. [l pormkHbl  ycTaHaBnMBaTbCA  MapannenbHo  ocu

Tpybonposoaa.

O6a npeobpasoBaTtens (M3nyyarolwmnm N NPUEMHbIN) NPUTArMBAOTCA K
NOBEPXHOCTN TpybonpoBoda C MOMOLLBID XOMyTa UMM KpEenexHbIX CKoO Tak,
yTOObl HanpaBneHue noTOKa coBMagano C HanpaBfiEHUEM  CTPESKW,

HaHeceHHoM Ha BbokoBoun nosepxHocTn MI1.

9.4.7 [na npaBunbHOM paboTbl pacxofoMepa-cyeTymka amnnutyga

None3Horo curHana gosmkHa obiTb He meHee 4 %.
AmnnuTtyga obuwero curHana gosrmkHa obiTb He MeHee 10 %.

KoHTponupoBaTb amnnuTygy curHana Heobxogumo no MHAMKaTopy Ha

npoueccopHoM 6roke.

Mpn amnnutyge curHana meHee 10 % 4epe3 CMOTPOBOE OKHO

OYNCTUTb BHYTPEHHIOK NOBEPXHOCTL TPYOONpoBOaa B MecTax ycTaHoBku [T,

PacctoaHne  wmexgy Tl gByx  OTOenbHbIX  YrbTPas3BYKOBbLIX

PacxoOMepOoB-CHYETUYMKOB Ha OAHOM TPYOONpPoBOAe AOIMKHO ObiTh He MeHee 30 M.

9.4.8 Npun ycTaHOBKe pacxogomepa-cyeTymnka B 3aTonisseMbln konogew
[ nocne ycTaHOBKM W Hanagku cnegyet 3anutb OUTYyMOM wunv Opyrum

repMeTMKOM.

B cbipbix nomelleHusax v konoauax pekomeHayetca nomewiats b B

NONU3TUNEHOBLIN NAKET C CUNMKArenem.
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Mpu 3atonneHun b HeobxoaMMO BLIKMHOYUTL pacxogoMep-cHeTYUK!
[ToBTOpHOE BKIIHOYEHNE pacxofoMepa-cyeTymka crnegyeTt npovsBOauUTb TOSTbKO
nocne nosnHoro yganenus snarv u3 Nb. Ona ynanenua snaru ns b cnegyet

OTKPYTUTb BUHTbI Ha KOPMYCe M OTKPbITb KpbILLKy MB.

9.4.9 [lpn ycTaHOBKE pacxogoMepa-cyeTyMka Ha MnIacTUKOBLIN
TpybonpoBon [ONA  M3MEPEeHus pacxoda Bo3gyxa, Hanagka npubopa

npon3BoanNTCA TakK XKe KaK Ha BoAe.

9.4.10 [Ona wn3amMepeHusi o6BLEMHOrO pacxoga Bo3gyxa B CTalibHbIX
TpybonpoBodax YyCTaHaBNMBAKTCA ChneumarnbHble MNAacTUKOBble BCTaBKM

(cMOTpU pUCyHOK 6 npunoxxexne ).
9.5 OnpefneneHne BHYTPEHHEro gunameTtpa Tpybonposoaa.

B cnyyae oTcytCcTBMA CBeOEHMA O BHYTPEHHEM AnameTtpe
TpybonpoBoga HeobxogumMo onpeaennTb €ero KOCBEHHbIM METOAOM Mo
pesynbTatam uU3MepeHurn auameTpa U TOMWMHBLI CTEHKN TpybonpoBoaa

cnegylowmm obpasom.

[Mepen namepeHnemM BHeELWWHEro guameTtpa TpybonpoBoga HeobxoaMmo
ybeanTtbcsa, 4TO B MecTax BO3MOXHOrO TMpuneraHusi JeHTbl PyneTku Ha
TpybonpoBoge  OTCYTCTBYHOT  BbICTYMbl, HAPOCTbl  pPXaBYMHbI,  LUBbI
SNEeKTpOoCBapKM, OCTaTKM Tennousonaumm u T.n. B npoTMBHOM cnyyae OHu

[OOMKHbI ObITh 3a4MLLEHbl 3aNoANMLO C NOBEPXHOCTLIO TPybonpoBoaa.

Ona TpybonpoBOooOB C HOMUWHanbHbIM guameTpom pao [Oy=120
HapYyXHbI OuMaMeTp U3MEPSOT C MOMOLLLIO LUTAHrEeHUUPKYNA € npegenamu

aonyckaemoun abcontoTHom norpewwHoctn 0,05 mm.

Ons TpybonpoBoooB C HOMWHanbHbIM guameTpoMm ©Oonee DN120
HapYy>XHbIM guameTp u3mepstoT ¢ nomoLlbto pynetkm no NOCT 7502-89 gnnHow

Ao 5 M ¢ npegenamu gonyckaemon abCcontoTHON NOorpewHocTn =1 mm.
HapyxHbin gnameTtp Ly, B MyunnumeTpax onpenensertcs no goopmyrne:

0, =dL/31415926, (9)
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roe dL - pasHoCTb OTCYETOB MO ABYM BETBSAM pyreTku B noboM mecTe

X coBnageHunda, Mmm.

C nomoulblo ynbTpasByKOBOro TonuwmHomMmepa (Hanpumep, tmna YT-65
nnn UT-60) mnsmepsieTcss TOMWMHA CTEHKM TpybornpoBoda B BOCbMWU TOYKaXx,
paBHOMEPHO PAacCMoOSfIOXKEHHbIX MO OKPY)XHOCTM TpybonpoBoga B MecCTe

yctaHoBku [1I1.

BHyTpeHHUn agnametp TpybonpoBoga [y, B MunnumeTpax,

onpegensaeTcd no gopmyne:
Ay =0, - 2H., (10)

rge HC - cpeaHee 3HadyeHune TOoJWnHbl CTEHKKU, MM, ornpeaerndaemoe o
doopmyne:
HCZ(HCT1+HCT2+"‘+HCT8)/8, (11)

roe Heri...H crs - TOnwmHa cTeHkn TpybonpoBoaa, U3MepeHHast C

NOMOLLBLIO YIbTPa3BYKOBOIro ToJilLMHOMEpa, MM.

9.6 YctaHOBUTbL Ha [OKasbliBawLWEM YCTPOMCTBE  3HAYeHUe
BHYTPEHHEro guameTtpa TpybonpoBoda, nomnyyeHHoe rno metoguke n. 8.5. Npwu

3TOM pykoBOACTBOBaTbLCA YKkazaHuamu n.n. 10.9, 10.11.

9.7 [Onsa B6esHanopHelx  TpybonpoBoaos n KONEeKTopoB
yCTaHaBnMBaeTCca nnowagb MornepevyHoro ceyeHna Tpybonposoda uWnu
KONMeKTopa, KoTopas MEHSIeTCA B 3aBUCMMOCTM OT YPOBHS 3anoSfiHEHUS.
Tabnuubl 3aBMCMMOCTEM nNnowWagn MOMEpPeYyHoOro CevYeHust OT  YPOBHS
HamnomHeHns 3aHocATCS npeanpuaTuem N3roToBUTENEM npu

NporpaMmMUpPOBaHUN pacxoaoMepa-cyeTUmKa.

9.8 Onpenenntb BepxHUM npeaen npeobpasoBaHma pacxoga Qmax Mo
n.4.7.

9.9 *CuuTblBaHME nMOKa3aHWUMW MNPOM3BOAUTCA C MNOKa3blBaKOLLEro

yCTpoKncTBa, pacnonoxeHHoro Ha bIl. MMpu HaxaTun kHonkn «Bblbop pexuma
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paboTbl MHAMKATOpa» MOOYEepedHO BbIBOAATCHA MokasaHus: «Obbemy,

«Pacxon», «Bpemsi paboTbi».

10 MOHTAX PACXOOOMEPA-CHETYUKA AOHENP-7 HA OBbEKTE

10.1 BwibpaTtb mecTto yctaHoBku [ ¢ cobniogeHnem TpeboBaHui
YCTAHOBKM KOMMEPYECKOro pacxogomepa-cyeTtyunka. [loaroToBuTb Yy4acToK
TpybonpoBoga M pacxogoMep-CHETYMK K MOHTaxy cornacHo pasgeny 6.
PekxomeHayetca yctaHaBnueatb [1[1 OO MeCTHbIX COMPOTUBIIEHUM MNOTOKa

(3agBWXKKa, KOJEHO).
BHUMAHME!!!
NMPABUITA MOHTAXA OATYMKOB HA TPYBONPOBO[
10.2* Mopgknountb MM k MNB.

[aTtumk 1 nogknounTb K pasbemy «datumk 1», gaTynk 2 NOAKNHYUTD K

pasbemy «[JaTtumk 2».

10.3 lMokpbITb paboyyto nosepxHocTb [ cmaskon Tuna JNMNTOJ1-24

CNnoem TonwmHon 3-5 Mm.

10.4 YcCTaHOBUTb Ha CMa3aHHyKd MOBEPXHOCTb CUSIMKOHOBYO
NPOKIIaaKy — HanpaBnALLYIO.

10.5 TMOKpbITb MOBEPXHOCTb CUIMKOHOBOW MPOKMagKM CMaskon Tuna

JINTOI-24 cnoem TonwmHon 3-5 MM.

CmoHTupoBaTh NN Ha TpybonpoBoae Tak, 4Tobbl OHM pacnonaranucb
napannenoHo ocu Tpybonposoaa. 3akpenutb [T ¢ NomMoLWbO XOMyTa WNK

KpeneXHbIX CKoO.
10.6* lNpoBepuTb NPaBUNBHOCTL pacnanku Mexxoo4yHoro kabens.

10.7* TMogknounte MexbrnoyvHbln kabenb k B n BI1 (pasbem

“‘Curnan’).

10.8 LUTaTtHOe 3a3emneHue pacxogomepa CyeTyMka Mpou3BoaUTCA
Yyepes KremMMy 3a3eMfieHnsi B CETEBOWN pO3eTKe.
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BHUMAHUE!!! NOAKITIOYATb PACXOAOMEP-CHETHUK K CETHU,
TOJIbKO YBEAUBLWINCDHL B MNMPABUIIbBHOCTU MOHTAXA

10.9* MogkntounTb Bl Kk ceTn nepemMeHHOro Toka, HanpshxeHmnem 220 B,

50 l'y. (pasbem “CeTb” Ha BI).
Ha b gomkHO nocTynaTb HanpsbkeHne nutaHna He meHee 12 B.

10.10 AmnnuTtyga curHana 3aBUCUT OT KayecTBa MOHTaxa W
npaBunbHocTN ycTaHoBkn [N, Heobxogumo pobuBatbCs MakCUMManbHOM

aMIJinTydbl Nnone3Horo curHarna.

10.11 Tlpn HanNUuYMM  CUMbHBIX 3MEKTPUYECKUX HABOAOK Ha
TpybonpoBoae HeobxoauMMO AOOMOSHUTENbHO BLIBECTM C MNEPBOr0 KOHTaKTa

pasbema “CurHan” nposoj U COeaANHUTb ero ¢ TpybonpoBoaoMm.

10.12 B TeyeHne 5 MUHYT nocne BKNIOYEHUS pacxogoMepa-cyHeTymnka
NpouCXoauT ero camoaunarHoctuka. [lokasaHust crnegyeT cHuMMaTtb 4epes

5 MUWHYT NOcCIe BKIMHOYEeHNA pacxXxogomMmepa-cHeT4vumKka.

10.13 lNpwn oTCcyTCTBUM pacxoda aMmnnuTyaa nosie3Horo curHana MoxeT

ymeHbLiatbes 4o 0 %.

10.14 Tpn 6onblumx OTNOXeHUAX (boree 5 MM) Ha BHYTPEHHUX
CTeHKax TpybonpoBoaoB U ocnabneHnn NpUeMHOro curHana 4o ypoBHsS MeHee
4 % Heobxogumo cpaenatb BCTaBky B TpybonpoBoad W3 KanubpoBaHHOro

naTpyoka ANVMHHOW He MeHee TpeX HOMUHAaMbHbIX AMaMeTpPOB.

Mpn BbIBOpEe MecTa yCTaHOBKM pacxogoMepa-cyeTymka Heobxoammo
nsberatb LWYMAWMX 3agBMXKEK UM gpoccenbHblXx wWwanb, ocobeHHO nepen

PacXo0MEepPOM-CHETUMKOM.

Mpn Hannuum Ha TpyOGONpPOBOAE BbllLEyKa3aHHbIX 3MNEMEHTOB
HeobGXxoOuMO yBenuuMBaTb pPacCTOsIHME OT HWUX OO0 MecTa YCTaHOBKU

pacxogomMmepa-cHeT4vmKa nnbo MeHsATb 3a4BWXKKY UJTN ee MPOKINaaKun.
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10.15* [Ina paboTtbl Ha 6e3HanopHbIX TpybonpoBoaax U KosnekTopax:
nogkntounte 6nok BUB (cmoTpyu pucyHok 3 npunoxeHna B) Kk pasbemy

«CurHan» Ha IB.
10.16* lNMogcoeanHUTb MBKUIA WNAaHr K WTyLepy Ha bnoke BUB.

10.17* lNopcoeanHnTb MMOKMA WINAHr K WTyuepy Ha Tpybonposoae
(cornacHo pucyHky 5 npunoxenus [1). LUTyuep moHTUpyeTcs Ha TpybonpoBoae

cornacHo n 9.3.8.

10.18 brnok BWB pomkeH pacnonaraTbCA Ha BbICOTE HE MeHee

1000 MM, OT BEpXHEN KPOMKM Tpybonposoaa.

11 HAJIAOKA PACXOOOMEPA-CYHETYUKA OHEMNP-7 HA OB BEKTE

11.1 Ha nwuueBon naHenu B (cmoTpun pucyHok 1 npunoxeHuna B)

HaxoaaTcs rpadomMyecknin gucnnen n KHorka Bbibopa napameTpoB.
Ha gucnnen BbiBOAUTCA:
1. [1Be penkn nHankatopa ypoBHA NPUHUMAaEMOro curHana;

2. UndpoBble 3HavyeHna ob6beMHOro pacxoga, UndpoBoe 3HayeHue

CKOPOCTW NOTOKA; MHAUKALUMA HELITaTHbIX CUTYyaLuui;
3. *YpoBeHb HaNoOSHEHUS; NNoWaab CE4YEHUS MNOTOKA;

4. ['pacdhmnyeckoe npencraBrieHNe CrekTpa curHana v crekTpanbHble

napameTpbl curHana.

11.2 Hanagka pacxogomMmepa-cyeTdmka Ha oObekTe npounsBoauTCH

cnegyroLwmm obpasom:
a) OnpenenuTb YPOBHM CUrHaAmNoOB, NO MHAUKATOPHOW PENKe.

6) Ecnu ypoBeHb nosiesHoro curHana meHsiue 4 %, cnegyet NOMeHSTb

4acToTy U3NyYeHuUs.

B) HanTn 4yacToTy nany4eHusi, KoTopom COOTBETCTBYET MakKCUMarbHbIN

YpPOBEHb NOJIE3HOIo CUrHarsna.
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r) Ecnn ypoBeHb nosiesHoro curHana meHowe 4 % nomMeHsITb MecTto
yCcTaHOBKM paaTymkoB. [Mpn atom crnegyet obpaTuTb ocoboe BHMMaHME Ha

COCTOSIHME KOHTPONMpPYeMo cpefbl 1 Tpybonposoaa.

11.3 OnpegenuTb HannUyMe noMex, BIMAKLWNX Ha paboToCNOCOOHOCTb
pacxogomMmepa-cyetumka. [lomexn, Bnusilowme Ha  paboTocnocobHOCTb
pacxogoMepa-cyeTynka, MOryT BbI3blBaTbCs  MAOXUMWU  TMOPABIIMYECKUMMU

peXxnMmammn Te4eHUs XXNMOKoCTN B TPyOONpoBOAE.

[Ona aHanmM3a chnekTpanbHbIX XapaKTepUCTUK CurHana aucnnen

Npubopa cneayeT NepeBecTu B PEXUM UHAMKALUM CNeKTpa.

114 Cnektp TWUNOBOro AOMMEPOBCKOr0 CUrHana wumeeTr BuA
NnpeAcTaBneHHbINn Ha pucyHke 1. CnekTp curHana gormkeH UMeTb OANH MaKCUMYM.

CnekTtpanbHbin napameTp «[1» gomkeH 6b1Tb B npegenax ot 0,2 go 0,7.

PucyHok 1

Ecnu cnekTp curHana numeeT OauH SPKO BbIPaXXEHHbIV MakCUMyM (Tuna
nMpamuabl), WU cnekTpanbHblil napameTtp «[M» MeHblwe 0,7 NOrpeLwHocTb
pacxogomMepa-cHeTyYnka HaxoAsiTCs B AOMYCTMMbIX Npedenax He3aBucMMO OT

ONVHBI MPSIMBbIX y4YacTKoB TpybornpoBoda wunu konnektopa. B crnyyae, ecnu
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cnekTpanbHbln napameTp «[l1» 6onbwe 0,7 To MecTo yctaHoBku [l BeIGpaHO

HernpaBUibHO UIN B CUTHare NPUCYTCTBYIOT MOMEXM.
11.5 HwuskoyacToTHaAa nomexa

Kak npaBuno, Hanuyme HM3KOYACTOTHOM COCTaBMSOWEN MOMEXHU

obycnoBneHo:
a) OTCYTCTBMEM MPSAMbIX y4aCTKOB TpybonpoBoaa;

6) 6onbWKMMM  OTNOXEHUSIMU  HA  BHYTPEHHEW  MNOBEPXHOCTU
TpybonpoBoaa;
B) Hanunumem Bubpauummn TpybonpoBoda, Bbli3BaHHOW paboTon Hacoca

NN OPYroro TEXHOMOrM4Yeckoro 00opyaoBaHusS.

OnpeaennTb HU3KOYACTOTHYIO MOMEXYy MOXHO no dopme chnektpa

curHana.
[Mpn HaNUYUM HN3KOYACTOTHOM MOMEXU, CMEKTP curHana npuobpeTtaet
BWUA, NOKa3aHHbIN HA PUCYHKe 2.

W

A

PucyHok 2

Mpn nogobHOM curHane BO3MOXHO YMEHbLUEeHME MoKasaHum

pacxooMepa-cyeTumKa.

11.5.1 [na nogaBneHna HU3KOYaCTOTHbIX MOMEX creayeT NepeHecTu
AaTynMku  pacxogoMepa [danblue OoT  rMapaBnMYecKkoro  COMpOTUBIIEHUS

co3garwero HN3KO4acToTHbIE NMOMEXN.
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11.6 BblCOKOYaCTOTHasi COCTaBnswowWasi MNOMEXWU, Kak npaBuso,

obycnosneHa:

a) Hanuunem peskux cyxeHun TpybonpoBoga (gpoccenbHble Lwandbl,

He [10 KOHLa 3aKpbITble 3aBUXKN);

6) Hannumem Bubpaunn TpybonpoBoaa, Bbi3aBaHHOM paboTon Hacoca

NN OpYyroro TEXHONOrM4eckoro obopyaoBaHus.
OnpegenuTb BbICOKOYACTOTHYHO MOMEXY MOXXHO MO CNEKTPY curHana.
Mpn NOBLILEHHOM YPOBHE BbLICOKOYACTOTHOM MOMEXM, CMEeKTp

[IONNIePOBCKOro curHana npuobpeTtaeT BMA, NOKa3aHHbIN Ha pUCyHKe 3.

WA

Mpn nogobHOM curHane BO3MOXHa HecTabunbHasi paboTa

pacxoaoMepa-cyeTumKa.

11.6.1 [Ona nogaBneHna BbICOKOYACTOTHOW nomMexu cregyet

nepeHecTn JaTtdynkm pacxogomMepa Aarnbliue oT NICTOYHUKa NMOoMeEX.

11.7 B pacxogomepe nmeeTcst cMcteMa aBToMaTUYeCKoro nogasrieHuns
nomex. OTKMNIOYEHNE CUCTEMbI NOAABIIEHUSI MOMEX MPOUCXOAUT TOSIbKO Npw

noBepke npubopa UMUTALMOHHLIM METOLOM.

11.7.1 HacTpoika 4yBCTBMUTESIbHOCTM pacxogomMepa OCyLLecTBNAeTcs

ABTOMAaTU4ECKU.
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11.8 * HacTtponka 6noka 6B

Ha nuueBon naHenn 6Gnoka BWB wumeeTcss cBeToamogHas pewka,
nHanuupylowasa CcTeneHb 3anofiHeHna TpybonpoBoga B MpoUeHTax oT
MakCUMaribHOro ypoBHA U  [OBYXUBETHbIM CBETOAMOL, WHOVULMPYIOLLNK

HellTaTHyl0 cuTyauuio B Tpybonposoae.

Ecnn ceetoanon nepmnognyeckn 3aropaeTcsl KpacHbIM LIBETOM, TO 3TO
O3Ha4yaeT, 4YTo 3acopuncd wTyuep B TpybonpoBoae, unu 3acopurics rmbkum

lwnaHr. B aTom cnyvyae Heo6xoaMMO NMPOYUCTUTDL LUTYLIEP U TMOKUIA LUNAHT.
[lna npoBepku npaBunbHOCTU paboTbl bnoka bUB, Heobxoaumo:

- Yyepes3 CMOTPOBOE OKHO JNIMHEWKOW N3MEPUTb YPOBEHb 3anoSIHEHUSA

TpybonpoBoga B MM,

- nepeBecTM aucnnen npubopa B pPeXuM MWHOUKALMW YPOBHSA U

onpeaennTb YPOBEHb HaMOMHEHMsI NO Npuobopy.

[Mpn 3HauuTenbHom (bonee 2 %) HecoBnageHUn aKTUYECKOro WU
N3MEPEHHOIO YPOBHS TpebyeTcs MpoBepuTb KadeCTBO COeAUHEHUs TMBKoro

LUnaHra co wryuepamu.

11.9* Tpn yBenuyeHun aOnuHbl nNuHMKM ceasm mexay b n Bl
HeoOXOANMMO KOHTPONMPOBAaTb HaMpsKeHWe nUTaHna Ha KOHTakTax 1 mn 2
pasbema «CwurHan» b (He meHnee 11,5 B u He 6onee 12,5 B). Ecnu
HanpsbkeHne MeHbwe 11,5 B, TO HeobxogumMo YyBENUYUTL CeYeHUe

coeanHUTENbHOro Kabens.
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12 NMPOBEPKA TEXHUYECKOIO COCTOAHUA

I'Iepequb OCHOBHBbIX MPOBEPOK TEXHNHECKOIO COCTOAHUA MNMpumBeadeH B

Tabnuue 5.

Tabnuua 5

MeToauka npoBepKu

TexHun4yeckme TpeboBaHUs

1. NpoBepka conpoTUBIIEHUS
N3onaunum ceTeBoro kabens
pacxogomepa-cyeTymka ¢
NOMOLLbIO MerommeTpa

20 MOM npu OTHOCUTESTbHOM
BNa)XHOCTM OKpY)KatoLLlero Bo3gyxa oT
30 no 80 % u TemnepaType (20+5) °C

2. BHewHunn ocmoTtp

CmoTtpu pasgen 9 «[lloaroToBka u
nopsiaok paboTbly.

3. MNMpoBepka npaBuUNbHOCTH
Bblbopa mecTa yctaHoBku [1[1

[N1HbI NPSIMbIX Y4aCTKOB OOSTKHbI
cooTBeTCcTBOBaTh Tabnuue 3

4. lNpoBepka NpaBUNbLHOCTH
yctaHoBku [1[1

CwmoTtpu pasgensl 9 n 10.
TpybonpoBog B MeCTE YCTaHOBKM,

npenBapuTenbHO OYNLLIEHHbIN OT
rPSA3n, KPaCKW, OKanuHbl, pXXaB4YmHbI,
oTwnMcoBaH N NOKPLIT CNoemM

(3-5) mm cmasku Tuna Jinton-24.

5. lNpoBepka npaBuIbHOCTU
3J1IEKTPUYECKOro MOHTaxa

ONEKTPUYECKNA MOHTaX QOSMKEH
COOTBETCTBOBATb CXeMaMm
MOHTaXHbIX COeANHEHNI
NpUIoXeHua

CwmoTtpu pasgensl 10 n 11. bnok 6B
AOJKEH pacnonaraTbCsi Ha BbICOTE He
mMeHee 1000 MM OT BEpPXHEN KPOMKU
TpybonpoBoaa.

6.* [MpoBepka nNpaBUNbHOCTU
MOHTaxa 6noka b/B

* TONbKO Ansi 6e3HanopHbIX TPYOONPOBOAOB U KONIEKTOPOB
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13 KOHTPOIJ1b YCITOBUN UBMEPEHUA
13.1. [lpoBepka COCTOAHUSA KOHTPOSIPYEMOU Cpeabl.

[lonnepoBCKUA MPUHLUN M3MEPEHUS HE MO3BOSISIET KOHTPONMPOBATb
pacxon abCcoMTHO YMCTbIX TOMOrEHHbIX Cpea, BBUAY OTCYTCTBUSA OTPa)KEHHbIX

CUTrHaros.

na obecneyeHus OTPaKEHHbIX CUrHanos J0CTaTOYHON
MHTEHCUBHOCTU, B KOHTPONMpyeMon cpene AomKHO ObiTh: He MeHee 0,001 %
HepaCTBOPEHHOrO rasa B BUAE Ny3blpbKOB ANAaMETPOM HE MeHee 1 MKM U He

meHee 0,01 % TBepaon asbl B BUAE YacTul, AnameTpom He meHee 10 MKM.

[nameTp Ny3bIpbKOB HEPACTBOPEHHOrO rasa 3aBUCUT OT AaBfEHUS B
Tpybonposoge. Npu gasneHun 6onee 1.0 MlNa, pekomeHayeTca MCNonb30BaTb
APpYryto Modenb pacxogoMepa-cyeTyMka npefHasHavyeHHyr Ans U3MepeHus

OTHOCUTEJIbHO YNCTbIX Cpe.

OTpaeHHbIA CUrHam MOXHO MNOMyYUTb Ha abCOMKTHO YUCTbIX
(roMoreHHbIX) cpegax oT TypOyneHTHbIX nynbcaumi. MuHMmanbHasi CKOpPoCTb

NoToKa Npun 3TOM oMmkHa BbITb HE MeHee 1 Mm/c.

Ons n3MepeHnda OTHOCUTESNIbHO YUCTbIX Cpen pPeKoMeHOyeTCA
yCTaHaBJINBaTb pacxogomMmep-cHeT4nK 3a MeCTHbIMU COMnpoTUBIEHUAMU, C

cobnogeHnemM OnvH NpaMbIX y4acTKoB Tpybonposoaa.

OTpa)KeHHbIVI CUrHasn MOXeT 3aTyXHYTb BO BHYTPEHHUX OTJIOKEHUAX U

HapoCTax.

Ha aMmnnnTyay CurHana BJiMdaeT Ka4deCcTtBO CMa3kun U MpaBUIIbHOCTb

MoHTaxa [N Ha Tpybonposoae.

Beuay Gonbliero konuvyectsa hakTopoB, BMUSIOLWUX Ha amnnuTyay
OTPaXEHHOro curHana, oHa He MOXeT OblTb paccynTaHa TeopeTUYecku WU

onpependeTca akCnepnMeHTaribHbiIM nyTeMm.

[locToBepHbIE NOKa3aHUs pacxo4oMepa rapaHTUPYTCS NPU HanMynm

AOMNMepPOBCKOro CUrHana ¢ amnnmtyaon He meHee 4 %.
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13.2 KoHTponb 3a ypoBHeM BUbpaumn Tpybonposoga

Pacxogomep-cyeTunk obnagaeTt NoBbILLEHHOW YYBCTBUTENbHOCTBIO U
He MoOXeT OblTb YCTaHOBMNEH B MecTax C OonbliMMm ypoBHEM Bubpauum U
aKycTudeckux rnomex unm BbicokuM (bonee 20 %) ypoBHeM nynbcaumm
ckopocTu B Tpybonposoae. Napa3nTHein curHasn, obycrnoBneHHbln BUbpauuen,
NOoSsIBNSIeTCH B pesynbTaTe U3MEHEHUS reOMEeTPUYECKOro PacCTOAHUS  Mexay

M, nn6o npu konebaHMsIX camMon KOHTPONMPYEMOWN cpeabl.

Mapa3nTHbIM curHan oT BMOpaummn Bo3pacTaeT Npu NITIOXOM KpenneHum

[ k Tpy6onposoay.

[Mpn obpasoBaHMM B BEpXHEN YacTu TpybonpoBoda BO34YLLHOW NPOBKK
B MecTax ycTaHoBku 1 NponcxoanT MHTEHCMBHOE OTpaXeHue yrnbTpa3Byka OT
rpaHvUbl pasgena cpef. ATO MOXET Bbi3BaTb MOBbILIEHWE YYBCTBUTESTbHOCTU

pacxogomepa Kk BUbpauum n akycCTM4eckMM noMexam.

PekomeHaoyetca yctaHaBnuBatb [1[1  Ha HaKMNOHHBIX  yyacTkax

TpybonpoBoda B MecTax, rae He MOXeT obpa3oBaTbCs BO3ayLUHas npobka.

AMNnuTyaa napasvTHOrO curHana ot Bubpauumn 3aBuCUT OT GONbLIOrO
konuyecTBa (QakTOPOB, OHAa HE MOXET OblTb paccyMTaHa TEOPETUYECKU U

onpenenseTca sKCnepuMeHTanbHbIM MyTEM.
[Mpu HynNeBoMm pacxone amnnuTyaa curHana gosmkHa bbiTe He 6onee 1 %.

He pekomeHayeTcs  ycTaHaBnMBaTb  pPacxogoMep-CYeTYMK  3a

HacoCaMi, He NMEeLLNMN paCLLUNPUTESIbHbIX 6akoB U ycn0|<0|/|Tene|7| NOTOKa.

PeKomer,yeTc;ﬂ yCTaHaBJIMBaTb pacxogomMep-CHETHUK nepen

HacocamMu Ha yyacTkax TpybonpoBoa ¢ 6onee HU3KUM JaBreHUEM.
13.3 KoHTponb 3a cocTtosiHnem Tpybonposoaa.

Pacxogomep-cyeTymk HE pekoMeHayeTcA yCTaHaBJIMBaTb Ha

TpybonpoBoge 6e3 cobnogeHns anuH nNpsiMblX Y4acTKOB.

[OnnHa npsmbix yyacTkoB TpybornpoBoga [0 mecTta yctaHosku [1[1

yKaszaHa B Tabnuue 3.
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B mectax yctaHoBku [1I1 TpybonpoBoa He AOMMKEH UMETb PaKOBUH U

3ayCeHLeB.

Ocoboe BHMMaHWe cnegyet obpaTUTb Ha COCTOAHWE BHYTPEHHEMN
NOBepXHOCTU TpybonpoBoaa. [lonycTMmasi BENMYnMHa HAapOCTOB Ha BHYTPEHHEMN

CTeHKe TpybonpoBoaa cocTaBnsieT He Bonee 5 Mm.

CnegyeT 0cob0 yuuTbiBaTb BENMYMHY BHYTPEHHUX OTIIOXEHWUA Mpu
OLieHKe BHYTpPeHHero AuameTpa TpybonpoBoaa, MOCKONbKY MNOrPeLlHOCTb B
onpeneneHnn BHYTPEHHEro AuameTpa NPUBOAUT K YOBOEHHOW MOrPELUHOCTU

n3MepeHnss 06bEMHOro pacxoaa.

PekomeHayeTcs nepen  YCTaHOBKOW pacxogomMmepa-cyeTymka
MPON3BECTU OYUCTKY BHYTPEHHEN NOBEPXHOCTM TPybonpoBoaa OT pPXXaBYMHbI U
HapOCTOB UMW NPOU3BECTU BPE3KY KannmbpoBaHHOro yyacTka Tpybonposoda c

AHTUKOPPO3NOHHbLIM MOKPbITUEM.

Mpwn ycTaHOBKE pacxodoMepa-cyeTynka Ha GeTOHHble, kepamuyeckmne
N acboueMeHTHble TpybonpoBoabl amMnnuTyga CurHamna CUIlbHO 3aBUCUT OT
KayecTBa KOHKPETHOro TpybonpoBoga M MOXeT ObiTb onpeaeneHa TOMbKO

SKCnepmMmeHTalibHO.

Ecnn amnnutyaa nonesHoro curHana meHblue 4 %, pekomeHayeTcs

coenaTb MeTansMyeckyto BCTaBky B TpybonpoBos 1 yCcTaHOBUTL Ha Hewn [1T1.

Bengy  6onblioro Konun4yecTsa doakTopoB, BNUSOLLUNX Ha
paboToCnOCOBHOCTL pacxogoMepa-cyeTymka Ha o0ObekTe pekoMeHOyeTcs
nepes  YCTaHOBKOWM  pacxofomMepa-cyeTyuMka MNpou3BeCTM  TuwaTenbHoe

obcnenoBaHne TexHororm4yeckoro obopyaoBaHus.

,D,J'Iﬂ aToun uenum pekoMeHayeTcA MCMNoJ1Ib30BaATb noptTaTnBHOE
NCMNoJyIHeHne pacxogomMepa-cHeT4yumKa.
14 NMOUCK U YCTPAHEHUE NOCNEACTBUA OTKA3OB U
NMOBPEXOEHUN

14.1 [MepeyeHb BO3MOXHbIX HEMCNPAaBHOCTEN, BEPOATHbIE MPUYNHBI

MX BO3HUKHOBEHNA N METOAbl YCTPAHEHUA YKa3aHbl B T86]'II/ILl,e 6.
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Tabnuuya 6

OnucaHuve nocneacTeun | BepoaTHble NpUYnHBI YkasaHus no

OTKa30B U NOBpEXOEeHUN yCTpPaHEeHUto
nocneacTBUM OTKA30B U
noBpeXxaeHnn

1. MNpwn wTaTtHOM a) HeucnpaseH ceTeBou | 3ameHa LWUHypa

BKINHOYEHNN LLHYP;

pacxofoMepa-CHeTMKa | 6y HeycnpasHa NnHUS

He cpabaTbiBaeT 3ameHa NMMHUK CBA3N

ceasu bl n Nb
CYETYMK

c) Het pacxoga

2. AMnnutyga curHana | a) OTcyTCcTBYeT cMa3ka
MeHbLue 4 %. mexay MM wn
TpybonpoBoaom

6) HennoTtHoe
npuneraHue N1 K
Tpybonposoay

c) Het pacxoga

ObecneuynTb NNOTHOE
npuneranue MMM
Tpybonposoay u
3anonHeHne cMa3skowu
3a30p0B B 30HE
koHTakta Il ¢

TpybonpoBo4OM

3. Ha 6noke b/B a) 3acopuncs wTtyuep MpouncTnTb WTYLEp Ha
nepmoanyeckn Ha Tpybonposoae TpybonpoBoae
3aropaetcsi kpacHbin 6) 3acopuncs rnbkum MpoYnCTUTL MMOKUI
CBETOAVOA LUaHr LUIaHr
4. HenpepbiBHO a) 3acopwuncs Uepes cMOTpOBOE OKHO
dukcmpyeTca Tpybonposoa OYUCTUTb BHYTPEHHME
HELTaTHasA CUTYAUNS B | ) OroyrcTByeT cmaska | CTEHKY TpybonpoBoa B
Tpybonposoae mexay M u mMecTtax yctaHosku [1I1

TpybonpoBOAOM.

14.2. Tlpn 3amMeHe BblWEOWNX W3 CTPOS 3INEMEHTOB CTPOro

PYKOBOACTBOBATbLCH yKa3aHnaAMu pasgenios 8-11.

14.3. 3ameHa BbllleaWwnx M3 CTPOSi SNIEKTPO- U pPagno3NeMeHTOB

OOJPKHa Npon3BoanTbCA KBaJ'II/ICbVILI,VIpOBaHHbIMI/I ANEKTPOMOHTa>KHUKaMMN.

14.4. [JonnepoBCKMA  NPUHUMN  U3MEPEHUSI HEe  MNO3BONSET
KOHTPONMMPOBATb PacXo[ YMCTbIX FTOMOreHHbIX Cpef, B KOTOPbIX OTCYTCTBYHOT

oTpaxXeHHble CUrHarnbl.

HwxHune npegenbl KOHUEeHTpauun B3BELUEHHbIX 4YaCTul U My3blPbKOB

BO3ayxXxa HEe MOryT ObITb onpepneneHbl TeopeTn4eCkn W YCTaHaBJINBAKOTCA
56



JKCnepnmeHTalibHbIM NyTEM Ha obbeKTe NO HaNUYuUKo HenpepbiBHOINo cBe4eHund
cseTtoanmoda npm mcnpaBHoMm 1 npaBusibHoO CMOHTUPOBaAaHHOM pacxogomepe-
cHeTynke unm no cBeYeHuto OByX U bonee cBeToAMOOOB Ha I/IH,EI,I/IKaTOpHOIZ

perke, pacrnosio)KEHHOM Ha NpoLeccopHOM Broke.

14.5. Pacxogomep-cyetymk obnapaet NOBbILLEHHOW
YYBCTBUTENBLHOCTLIO M HE MOXeT ObiTb yCTaHOBMNeH B MecTax Cc 6onblium
YPOBHEM BMBpaumn n akyctudeckux nomex. MNpegensHble BennymMHbl BUGpaumm
onpegenstTca cnocobom kpennenus MMM Ha TpybonpoBoge n He MoryT 6biTb
paccynTaHbl TeopeTudecku. lNpenensbHble YpOBHU BMOpauuM U akyCTUYECKUX
nomMex onpenenstTcs  3KCMNEepUMEHTaNbHO MO  OTCYTCTBUIO  CBEYEHMUS

ceBetoauoga Ha b npn HyneBom pacxoge.

15 KOMIMJIEKTHOCTb

15.1 B KOMMNEKT nocTaBkM pacxogoMepa-cyeTymka cTauMoHapHOro

MCNOJTIHEHNA BXOOAT:

- pacxogomep-cHeTynk  ynbTtpassykoson HOHEMNP-7 — 1 wr.

(MCrnonHeHne — B COOTBETCTBUM C 3aKa3oM);
- Kabenb ceteBon — agnuHa 1,5 m;
- kabenb mexbrnoyHbin — gnmHa 1,0 m;
- nepBuYHble NpeobpasoBaTenu ¢ kabenem AnNnHOM 2,5 M — 2 WIT.;

- MMUTAUMOHHbLIA WTekep — 1wWT. (gonyckaeTcsi NOcTaBka B OAMH
agpec OOHOro MMUTAUMOHHOMO LWTEeKepa Ha Tpu pacxogomepa-

cyeTyuKa);
- ynakoBka — 1 KOMMMEKT.
Hanunune — B COOTBETCTBUM C AOMNONTHUTESIbHLIM 3aKa30M:
- HYNb-MOAEMHbIN Kabenb ana cHaTusa apxuea RS232 — 1,8 w;
- MBKUW WnNaHr ¢ wryuepamm — 2,5 wm;

- KOMMIEKT MOHTa)HbIX Yyactern — 1 KOMNNEKT;
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- KOMNNEeKT rJjlaCTUKOBbIX BCTAaBOK Ha BO3AyX B CTallbHOM

TpybonpoBoae

15.2 B KOMMNEeKT nocTaBkM pacxogoMepa-cyeTymka MOopTaTUBHOIO

NCMNONHEHNA BXOAOAT:
- pacxogomep-cyeTyuk ynoTtpassykoson AHEIMNP-7 — 1 wr.;
- Kabenb ceteBon — AgnvHa 1,5 m;
- nepBu4Hble NpeobpasoBaTenn ¢ kabenem gnNnHOM 2,5 M — 2 WT.;
- kabenb «COM» -«COM» ans cHaTtus apxuea —1,8 m;
- KOMMJIEKT MOHTaXHbIX YacTen — 1 KOMMNJIEKT;
- MMUTaAUUOHHBLIN LITEekep — 1LWT.

- ynakoBka — 1 KOMMEKT.

16 NMOBEPKA PACXOOOMEPA-CHETYUKA OHEMNP-7

16.1 T[loBepka pacxooomMepa-cyeTyMka B 3Kcnfyatauum OoJSKHa
NpoOBOANTLCA B COOTBETCTBUM C  UHCTpykumen [OHIMP.407252.007 OM

«Pacxogomep-cyetynk ynetpassykoson AHEINP-7. MeTtoauka noBepkny».

16.2 MexXnoBepo4yHbI UHTEpBan - 2 roga.
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17 FTAPAHTUMHBIE OBA3ATENLCTBA

17.1 N3roToBuTEnNb rapaHTupyeT 6e3oTkasHyto paboTy pacxogomepa-
cyeTyMKka npu cobniogeHun noTpedbutenem ycroBuin TPAHCMOPTUPOBAHUA U
XpaHeHusi, NpaBUiIbHOM BblIOOpe MecTa YCTaHOBKM, MOHTaxa U cobrnogeHun

yCrnoBuWM akcnnyarauumu.

17.2 Kputepnem OoTKasa pacxogomepa-cyeTymka CNYXUT
HECOOTBETCTBME TEXHMYECKUX XapPaKTEPUCTUK, BbISBNIEHHOE B peaynbTaTe
NOBEPKM pacxogoMepa-cyeTymka, npoBegeHHON UMUTAUMOHHLIM METOAOM Mo

MeTOoAUKE NMOBEPKN.

17.3 WcnbiTaHna NporMBHLIM METO4O0M MOryT NPOBOAUTLCH TOSIbKO B
NPUCYTCTBUM npeacTasuTena upmMbl Npon3BoaUTENS UNKU nvua, npollejuero

oby4YeHne 1 MMEIOLLIEr0 COOTBETCTBYIOLLIEE CBUOETENbCTBO.

17.4 "apaHTUNHBLIM CPOK 3KcnnyaTaummn 18 MecsueB ¢ MOMeHTa BBOAA

pacxogomMepa-c4yeT4mnKka B SKCrisiyatauuto.

17.5 [apaHTUMHBLIN CPOK XpaHeHnda - 6 MecAueB C MOMEHTa

N3roTOBNEHMS pacxogoMepa-cyeTyumka.
17.6 [enctBue rapaHTUMHbIX 06A3aTENbCTB NpeKkpaLlaeTcs npu:
- ICTEYEHMN rapaHTUMHOIO CpoKa aKcnnyatauumm;
- HapyLweHn NNoM6, YCTaHOBMEHHbIX NPOM3BOAUTENEM;

- HapylleHWM  LUEeNloCTHOCTU  KOPMYyCOB  COCTaBHbIX  4YacTen
pacxogomMepa-cyeTyYnKka BCreACcTBME MeXaHUYeCKMX NOBPEXaeHWI, neperpesa,
OENCTBUS arpeccuBHbIX Cped, HenpaBuMbHOW 3KchnyaTauun, HebpexHoro

O6paLLl,eHVIF| NN CaMOCTOATESIbHOIO peMOHTAa.

17.7 Tpeaonpuatve-n3rotoBUTENb HE HeceT OTBETCTBEHHOCTUM 3a

COCTOAHMNE TEXHOJTIOIN4YEeCKoro O60py,EI,OBaH nd.

CocTosiHMe  TexHororMyeckoro  obopyaooBaHWs  KOHTponupyeTcst

crneyuanuctaMmi,  NPOM3BOAALLMMKM  U3MepeHne. KOHTponb  COCTOSHMSA
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TeXHOJ10rm4eCcKoro O60pyﬂ,OBaHVIF| npon3BoanTCA B COOTBETCTBUN C HACTOALLUM

PYKOBOACTBOM MO 3KCMyaTauuu.

17.8 Tllpegonpuatne-n3rotoButens He HeceT OTBETCTBEHHOCTU 3a
paboTy pacxogoMepa-cHeTyMka B Cnydae  MNpOBEOEHUA  U3MEPEHUM,
OCYLLECTBMEHUS MOHTaXHO-HanNago4HblXx paboT M BBOAA pacxogomepa-
cyeTyMKa B 3KcnnyaTauuio opraHusauven, He MuMelolen cepTudukata Ha

npaBo BbIMOJIHEHUA 3TUX pa60T, BbldaBaeMoro npeanpunaTmemM-m3rotoBuTeN1EM.

17.9 Tpn nNosiIBNEHUM NPU3HAKOB HapyLleHUs1 paboTocnocobHOCTH
pacxogomMepa-cHeTyMka npocMMm obpalwaTtbCa Ha Halwe npeanpusatue ans
nonyyeHns KeBanuUUMPOBAHHOM KOHCYNbTauUM W OKa3aHUSA TEeXHUYEeCKOoMn

MOMOLLM.

17.10 [MpeanpusaTne-n3roToBUTENb BeOeT paboTty no
COBEPLUEHCTBOBAHMIO pacxodoMepa-cyeTYMKa, MNOBbLILWAKLLYIO HAOEXHOCTb U
ynyJdLlamLyo aKcnyaTaumoHHble KavyecTBa, NO3TOMY B pacxo4oMep-CHETUMK
MOryT ObITb BHECEHbl HE3HauYUTESNbHble W3MEHEHUSA, He OTpaXeHHble B

HacToALEM pyKOBOACTBE MO SKCMyaTtaunn.

17.11  [peonpuatne-n3rotoBuTerlb He HeceT HUKaKnUX  Opyrnx
oba3aTenbCTB UM OTBETCTBEHHOCTW, KPOME TeX, KOTOpble YyKasaHbl B

rapaHTUIAHbIX 00s3aTenbCTBaXx.

17.12 lNpu 3akase pacxogomMepa-cyeTyMka criegyet Mnosib3oBaTbCs

yKaszaHusiMun npunoxenus U.
17.13 CBegeHna o peknamaumax

Mpu 0OHapy>XeHUU HEeUCrNpPaBHOCTU pacxOoAoMepa-cyeTymka B nepuos
rapaHTUNHbIX 0053aTenbCTB, 4YTO [OOIMKHO OblTb MNOATBEPXOATbCA aKTOM
NMOBEPKM B COOTBETCTBMM C MpunaraemMon MEeTOAMKOW MOBEPKM, MNPOCUM

obpalaTbCcsa Ha NpPeanpPUATNE-U3roTOBUTENb.
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NMPUNOXEHUE A
AUANA30OHblI UISMEPEHUA

1 [Onana3oH namepeHuss o6bLEeMHOro pacxofa XMAKOCTU B HANOPHbIX

TpybonposBogax npmeeneH B Tabnuue 1.

Tabnuua 1
O6beMHbI pacxof, M°/Y

HomuHanb-
I [nana3oH namepeHuns
AnameTp, 1 2 (OCHOBHOW) 3
MM. 0,05-1,5 m/c 0,1-3 m/c 0,2-6 m/c

Qmin | Qmax Qmin Qmax Qmin Qmax
DN20 0,05 1,7 0,1 3,4 0.2 6,8
DN32 0,13 4,3 0,26 8,7 0,52 17,4
DN40 0,20 6,8 0,41 13,6 0,81 27,1
DN50 0,32 10,6 0,64 21,2 1,27 42 4
DN65 0,54 17,9 1,08 35,8 2,15 71,7
DN80 0,81 27,1 1,63 54,3 3,26 108,6
DN100 1,27 42 4 2,54 84,8 5,09 169,6
DN125 1,99 66,3 3,98 132,5 7,95 265,1
DN150 2,86 95,4 5,73 190,9 11,45 381,7
DN200 5,09 169,6 10,18 339,3 20,36 678,6
DN250 7,95 | 265,1 15,9 530,2 31,81 1060,3
DN300 11,45 |381,7 22,90 763,4 45,80 1526,8
DN350 15,59 |[519,5 31,17 1039,1 62,34 2078,2
DN400 20,36 | 678,6 40,72 1357,2 81,43 2714,3
DN500 31,81 |[1060,3 |63,62 2120,6 127,23 42411
DN600 45,80 |1526,8 |91,61 3053,6 183,22 |6107,3
DN700 62,34 |2078,2 |124,69 |4156,3 249,38 | 8312,7
DN80O0 81,41 |2714,3 |162,86 |5428,7 325,72 |10857,3
DN1000 127,2 |4241,1 | 254,47 |8482,3 508,94 | 16964,6
DN1200 183,2 [6107,3 |366,44 | 12214 732,87 |24429,0
DN1400 249,4 |8312,7 |498,76 | 16625 997,52 | 33250,6
DN1600 325,7 |10857,3 |651,44 |21714 1302,88 | 43429,4
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2 [nanasoH mamepeHun obbLEMHOrO pacxoda HacbIWEHHOro napa B

HanopHbIX TpybonpoBoaax npuBeaeH B Tabnuue 2.

Tabnuua 2
HoMUHAMb- O6beMHbIN pacxof, M/
HbIW [IMana3oH namepeHus
avameTp,
MM. 1 2 (OCHOBHOW) 3

Qmin | Qmax Qmin Qmax Qmin Qmax

DN20 0.14 4.8 0.29 9.7 0.58 19.3
DN25 0.28 94 0.57 18.8 1.13 37.7
DN32 0.59 19.8 1.19 39.5 2.37 79.1
DN40 1.16 38.6 2.32 77.2 4.63 154 .4
DN50 2.26 75.4 452 150.8 9.05 301.6
DN65 4 .97 165.6 9.94 331.3 19.88 662.6
DN80 9.26 308.8 18.53 617.7 37.06 1235.3
DN100 18.10 |603.2 36.19 1206.3 | 72.38 2412.7
DN125 35.34 |1178.1 |70.68 2356.2 |141.37 |4712.3
DN150 61.07 |2035.7 [122.14 40714 |244.29 |8142.9
DN200 144.76 | 4825.4 | 289.52 |9650.8 - -
DN250 282.74 | 94246 | 565.48 |18849.2 - -
DN300 488.57 | 16285 | 9771 32571 - -
DN350 775.83 | 25861 15516 | 51722 - -
DN400 1158.1 | 38603 - - - -
DN500 2261.9 | 75397 - - - -
DN600 3908.5 | 130286 - - - -
DN700 6206.6 | 206889 - - - -

MNpumeyaHne: OmManasoHbl pacxoda Mnapa ykasaHbl AN crieayroLumx

napameTpoB AaTYMKOB:

CKOPOCTb 3BYKA [wm/c] = 2868.0

YroJinPn3mMbl = 60

YACTOTA N'EHEPATOPA = 525 kI'y,
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3 [ArnanasoH namepeHnn o6 beEMHOro pacxoga XMakoctn B 6e3HanopHbIX

TpybonpoBogax u Konnekropax npveeaeH B Tabnuue 3.

Tabnuuya 3

HOMUHAM. O6beMHbIN pacxof, M/

HbIl [nana3oH namepeHus
AvameTp, 1 2 (OCHOBHOIA) 3

V- 0,05 — 1,5 mic 0,1 -3 mic 0,2 -6 mic

Qmin Qmax Qmin Qmax Qmin | Qmax

DN100 0,42 42 .4 0,85 84,8 1,70 169,6
DN125 0, 66 66,3 1,33 132,5 2,65 265,1
DN150 0, 95 95,4 1,91 190,9 3,82 381,7
DN200 1,70 169,6 3,39 339,3 6,79 678,6
DN250 2,65 265,1 5,30 530,2 10,60 |1060,3
DN300 3,82 381,7 7,64 763,4 15,27 |1526,8

DN350 5,20 519,5 10,39 1039,1 20,78 |2078,2
DN400 6,79 678,6 13,57 1357,2 27,14 127143
DN500 10,60 1060,3 | 21,21 2120,6 42,41 42411
DN600 15,27 1526,8 | 30,54 3053,6 61,07 |6107,3
DN700 20,78 2078,2 | 41,56 4156,3 83,13 |8312,7
DN800 27,14 2714,3 54,29 5428,7 108,57 | 10857
DN1000 42,41 42411 | 84,82 8482,3 199,64 | 16964
DN1200 61,07 6107,3 | 122,14 12214 244,29 | 24429
DN1400 83,13 8312,7 166,25 16625 332,50 | 33250
DN1600 108,57 [ 10857 |217,14 21714 434,29 | 43429
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4 [InanasoHbl namepeHnst 06bLeMHOro pacxoga Bo3gyxa

Tabnuuya 4
HomuHan O6beMHbIN pacxos, M°/y
bHbIN [nana3oH namepeHna
anameTp, 5 6 7
MM. 0,75 -24 m/c 1,5—-48 m/c 3 —-96 m/c
Qmin |Qmax Qmin Qmax Qmin Qmax
50 5.09 169.6 10.18 339.3 20.36 678.6
65 8.60 286.7 17.20 573.4 34.40 1146.8
80 13.03 |434.3 26.06 868.6 52.12 1737.2
100 20.36 |678.6 40.72 1357.2 |81.43 2714.3
125 31.81 1060.3 |63.62 2120.6 |127.23 |4241.1
150 4580 |1526.8 [91.61 3053.6 |183.22 |6107.3
200 8143 |2714.3 |162.86 |[5428.7 |325.72 |10857.3
250 127.23 |4241.1 |254.47 [8482.3 |508.94 |16964.6
300 183.22 |6107.3 |366.44 |12214.5 |732.87 |24429.0
350 249.38 |8312.7 |498.76 [16625.3 |997.52 |33250.6
400 325.72 [10857.3 |651.44 |21714.7 ({1302.88 |43429.4
500 508.94 [16964.6 |1017.88 |33929.2 [2035.75 |67858.4
600 732.87 |24429.0 |1465.74 |48858.0 (2931.48 |97716.1
700 997.52 |33250.6 |1995.04 (66501.2 [3990.07 |133002.4
800 1302.88|43429.4 |2605.76 [|86858.7 |5211.52 (173717.5
900 1648.96|54965.3 [3297.92 [109930.6|6595.83 [219861.2
1000 2035.75|67858.4 |4071.50 (135716.8|8143.01 |271433.6
1100 2463.26(82108.6 |4926.52 (164217.3|9853.04 |328434.6
1200 2931.48|97716.1 |5862.97 [(195432.2|11725.93|390864.3
1300 3440.42|114680.7|6880.84 |229361.3{13761.68|458722.7
1400 3990.07{133002.4|7980.15 |266004.9({15960.29(532009.8
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NMPUNOXEHUE b

FTABAPUTHbIE PASMEPbI COCTABHbIX YACTEU PACXOOOMEPA
FABAPUTHBIE PASMEPbBI U MACCA

H [[@abapuTHbIE pa3mepsbl, Macca, Kr
anMeHoBaHue

MM, He bonee He bonee
[MopTaTtnueHOE
UcnosiHeHune 445x340x120 7,5
pacxogomMepa-cyeTymka
CtauyuoHapHoe
vicnorHenne 176x195x97 3
pacxogomMepa-cyeTymka
(kaxkgoro 6noka)
M 135x 28*x40 0,5
1 Ha Bo3ayX 220x63x38 0,7
ATTeHtoaTop anameTp - 12 mm, anvHa — 75mm 0,015
MMuUTaunoHHbIN LITEekep 125x200x25 0,015
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PACXOOOMEP-CHETHYUMK MOPTATUBHOIO NCIMOJIHEHUA

A

445

\d

340

= JTHEIIP-7

TECT

DOATHMK 1  OATYMUK 2

uelel

CETb

JIHEITP-7
www.dnepr-7.ru

~220B

295

405

PucyHok 1
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YCTAHOBOYHbLIE PASMEPbBI BJIOKOB PACXOOOMEPA-CHETHYNKA
CTAUMOHAPHOIO NCIMOJIHEHUA

176

163
150 2

A

I\?\
T/E’)

@
.4
)

195
150
80

PucyHok 2
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FABAPUTHBIE PASMEPbI M1

150

A

135

PucyHok 3

40

FABAPUTHBIE PASMEPbBI ATTEHIOATOPA N UMNTALIMOHHOIO

LUTEKEPA
A
g
o
8 ﬁ—
P C A Y &
%‘ TECT OATYMK2  [ATYMK 2
y BbIXOA4 BXO[
HMUTAITHOHHBIH
o0 Tp]
© © — PE%‘ BB HIITEKEP
ckopocts| [__m | W] JIHEIIP-7
:1:)1(())2::1;5 g g' RS-232 FEHEPATOP
® Q
Y A\ 4 A\ 4 v =
125
g -

PucyHok 4
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I'ABAPUTHBIE PASMEPDI I1IT HA BO3AYX

|

220

PucyHok 5

69

63

38




IMPUJIO)KEHUE B

®YHKUNOHAJIIbHAA CXEMA

CXEMA NMOPTATUBHOIO PACXOOAOMEPA-CHETHUKA

-

[é JTHEIIP-7

=

i \\
 — a )

. A

©

AATHUK 1 OATYMK 2 /_

|||I|||||||||||||||||||||||||||,||||
|
)

AN

LP

PABOTA

A
Asyuynumop
X

cH
i
o
cH,

2

[

§Q9

N
<7

QO
. [ J
7

2 OCONOAPRWN -

o

HoyTbyk

TecToBbIU pa3beM

OREOEED®
O IEICIE)

PucyHok 1

10

Pasbem ansa noakntodeHna USB ycTtponcTts
Pa3bem ansa noakntodeHna USB ycTtponcTts
TecToBbIM pa3bemM

Pa3bem ang nogknoyeHna gatymka 1
Pa3bem ang nogknoyeHna gatyuka 2
P3sbem ona noakntoyeHua LPT npuHTepa
NHounkaTop Bko4YeHusa npmbopa
NHOnkaTop noakntoyeHust K cetu
Pa3bem ansg noakntodeHus Kk cetmn 220 B

Ne HanmeHoBaHue curHana
1 GND

2 +5V

3 +12 'V

4 +3,3V
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®YHKUNOHAJIbHAA CXEMA UMUTALUMUOHHOIO LUTEKEPA

B [ﬁ ||I|T|||||I|

A & &
TECT OATHYUK 2  [OATHUK 2
BbIXOA BXOoAO

HMUTAIITHOHHBIH
PEKHUMBI HITEKEP

PABOTA m

CKOPOCTH| [ M| JAHEIIP-7

YPOBEHL | (|

RS-232 FEHEPATOP

* 2

IJIOA b

PucyHok 3

Pasbem ans nogknoveHus K gaTyamnky 2

PasbemM ans nogknoveHust K npoueccopHomy 610Ky
(nogkroveHune K pasbeMy «[atyuk 2» Ha [1b)
CoeanHuTenbHbIM Kabenb

Pa3bem ansa nogkntodenms K M'HY

Pasbem ansa nogknoveHuns Kk komnototepy COM
[MepeknioyaTenb pexumoB NOBEPKU
[MepeknioyaTenb pexXxumoB NOBEPKU

N —

~No o bhw
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®YHKUNOHAJIbHBIE CXEMbl BJIOKOB PACXOOOMEPA-CHETYUKA
CTALMOHAPHOI'O UCNONMHEHUA

NMPOLIECCOPHbIU BJOK - NB

( R

ULTRASONIC FLOW METER DNEPR-7 ( PROCESSOR BLOCK )
PACXO[IOMEP-CYETUMK YNTPA3BYKOBOI AHENP-7 ( nPoLUECcoPHbIN 5noK ) Ne [

TY 4213-079-00236494-2001

Exibllb in a complete set DNEPR-7 CL1
JIHEITP-7

B KOMMNNeKTe OHENP-7 Knl
CaenaHo B Poccumn

DNEPR-7

Made in Russia

: SELECT
‘ PETUCTR ’
@' www. dnepr-7.ru :
o 9000
BbIEOP \

\\u|_| T L[] .2

6

s

/o

OEEEEOE ‘
ODPRBD®

Pl / P
EL// .ﬁ_// Ji//

PucyHok 4
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—

o o~ W N

NHOuKaTop BCcrioMoraTernbHbIX NapaMeTpoB
KHonka Bbl6opa pexxmMmMoB MHOMKaLUK
Pasbem «CurHan»

Pasbem «[1aty.2»

Pasbem «at4y.1»

PasbeM Ansa nogknioyYeHns UMUTaLUMOHHOIO LUTeKkepa
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BJIOK NUTAHUA U UHOUKALUUU - BN

(BapmaHT ucnonHenus — bl 6a3oBbIN)

\

WATER STEAM SENSOR

Volume
O6beM
Consumption 3
@ )

Burn-time
Bpemsi pa6oThbl

SUPERVISION KOHTPONb
A CONNECTION LINE JINHWUU CBA3U

/EHH |

DNEPR-7

Made in Russia

JTHEITP-7

CpoenaHo B Poccun

ULTRASONIC FLOW METER DNEPR-7(SUPPLY UNIT)
PACXOLOMEP-CHETHYUK YNLTPA3BYKOBOW IHEMP-7 (BNOK MUTAHWA )

TY 4213-079-00236494-2001
‘ Mutanve 220 B 50 My Supply 220 V 50 Hz P20 ’
Select
Bbi6op

POWER OUTPUT SIGNAL
©J3)
(T) ©®®@®
©® @ e@@
CETb BbIX0oq CUTrHAN
PucyHok 5

NHankaTop MHOropyHKLMOHaNbHbIN
NHaonkaTop KOHTPONS NMMHUN CBA3KU

KHonka BbIGopa pexuma paboTbl MHOro(yHKUMOHANbHOro

nHauKaTopa
Pasbem «CurHan»
Pasbem «Bbixoa»

Pasbem «CeTb»
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BJIOK NUTAHUA U UHOUKALUUU - BN

(BapuaHT ucnonHenus — bl ¢ apxueom)

s )
[ e WATER STEAM SENSOR [+ ]
BpeBn:l‘;n:ai'G':;hl _
3

t
Consumption
Date
Data
Real- time SUPERVISION KOHTPOIbL
Tekywee Bpems A CONNECTION LINE

DNEPR-7

Made in Russia

JHEITP-7N | 1

Cpenao B Poceun

ULTRASONIC FLOW METER DNEPR-7(SUPPLY UNIT)
PACXOOOMEP-CHETUMK YNILTPASBYKOBOW AHENP-7 (BNIOK MATAHMS ) Ne
TY 4213-079-00236494-2001

Mutanue 220 B 50 My Supply 220V 50 Hz 1P20

|l 5
=N @\ @\ ,
S G Vi

Y fa

©]0]G[G] BOER@ODE
OO ®OEE®ERO®

0O
QB 6
G}V

hal hal pal

o/ 1/ s/

PucyHok 6




a b~ ODN -

= O 00 N O

NHavkaTtop MHOrodVHKLUMOHAIbHbIN

NHonkaTop KOHTPOMA NUHUK CBA3N

KHonKka VMeHbLUEeHMs napamMmeTpa « - «

KHonka vBennyeHns napameTpa « + «

KHornka Bblbopa pexmma paboTbl MHOrodYHKLNMOHAIbHOIo

nHankatopa

Pasbem «CurHan»
Pasbem «Bbixoo»
Pasbem «CeTb»
Pasbem RS-232
Pa3sbem RS-485
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BNOK U3SMEPEHWA BCMOMOTATEJIbHbIU - BUB

DNEPR-7 @

l ==L _____ |1 ° |D

0 10 20 30 40 50 60 70 80 90 100%

SENSOR SIGNAL
\ ﬂAvT"l- CMwAH y
\. y,
] - N
M M
PucyHok 7

NHankaTop cteneHn 3anonHeHnsa Tpybonposoaa B %

HOukaTop BHELWTATHOM CcUTyaumn B TpybonpoBoae

Ltyuep «daTty.»

Pa3sbem «CurHan»

77



NMPUNOXEHUE T
CXEMA MOHTAXHbIX COEAUHEHWIA

CXEMA MOHTAXHbIX COEOQUHEHUA BA3OBAS

Oatumk 1 OaTtyuk 2
Bbixo0
I ]‘ Tok (0-5); (4-20) MA
- 0 o +
CeTb
~220V 1
Hartumk 1 GND 2 0 [ ] ]
®© @ GND [ ]
~220V 3
® @ SIGNAL |
Bbixog
Oatuunk 2 L |JouT+ 1 P
) SIGNAL S IOUT- 2
©JO) ]’ @@
@@ ® GND . FOUT1+ | 3 ONONO)
®Q | FouTt- | 5 @
FOUT2+ 6
FOUT2- 7
MpoLeccopHblit Bebixod BroK nuUTaHus
6nok Yacmoma (0-1000) I'y
CwurHan CwurHan
1 GND GND
2 +12V +12 V-A
3 0OS1 0s1
4 F1 F1
5 VTXD GND
6 GND +12V-B
7 +12V 0S2
8 U-UR F2 10
9 VRXD N RS-232
Hynb-moaemHbIn
10| NSD ‘D COM-COM kaberb RXD 2 —
=, o | e 0 000
GND 5
\ / RS-485
A 1
Hakonutens = B 2 OOEO®EEOE
[aHHbIX apX1MBOB IGND OCCIEIEC]E)
OHenp-7
PucyHok 1
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CXEMA MOHTAXHbIX COEOQUHEHWIA C TENNOBbLIYNCIIUTENEM BKT-5

Oatumk 1

Oartumk 1

GND

SIGNAL

Oatumk 2

Oatumk 2

1

SIGNAL &
GND —\r

MpoueccopHbIn
6nok

CwurHan

GND

Tennosbluucnurtens

BKT-5

CeTtb

~220V

GND

~220V

Bbixon

I0UT+

I0UT-

®Q@

FOUT1+

®®®

FOUT1-

®

FOUT2+

FOUT2-

N Ol WwiIN| -~

CwurHan

Bnok nutaHusa

Bn

+12V

GND

081

+12 V-A

F1

081

VTXD

GND

+12V

U-UR

O o N |l W N>

VRXD

-
o

NSD

Hynb-moaemHbIn
/ COM-COM «kabenb

<:>
“~

.

{

Hakonutenb
[aHHbIX apX1BOB
[OHenp-7

[

PucyHok 2
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GND

+12V-B

082

F2

RS-232

RXD

TXD

GND

2
;| (02006
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RS-485

OREOEED®
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CXEMA MOHTAXHbIX COEOQUHEHWIA C BJIOKOM EMB

Cmompoegoe OKHO

[

=

I Datumk 1 I Rarumk 1 - CeTb
Hatumnk 2

@ @ GND \ ~220V | 1
@ @ SIGNAL %—‘ Wmyuep GND 2 < [] . []
~220V 3
I OaTtumk 2
) SIGNAL | Beixon
@@ GND IoUT+ | 1
©©@®@ IouT- | 2 o
FOUT1+ | 3 @® 6
FOUTI- | 5 ®@
Tubkui
FOUT2+ | 6
wnanz >
FOUT2- | 7
MpoueccopHbIi Bnok nutaHus
6nok
CwurHan CwurHan BN
1 GND GND
2 | +12V +12 V-A
3 OS1 081
4 F1 F1
LWmyyep
@@@@@ 5 |SIGNAL Datunk L / GND
® @ 6 | GND +12V-B
OLD 7 | +12V CwvrHan 0s2
8 U-UR GND 6 F2 10
@@
9 | FOUT1 +12V | 7 @6 RS-232
TXD 3 O@e®G
GND 5 ©0ee
Briok RS-485
“3MepuenbHbIn A 1
BCMoMoraTesnbHbIn
rate 5T, (0000eE0®
OlCGICIEIEIE)
IGND 3

PucyHok 3
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NMPUNOXEHUE [

BAPUAHTbI YCTAHOBKW M

CranpgapTtHoe pacnonoxeHue [N Ha 3anonHeHHOM TpyGonpoBoae

Hdartunk 1 [atyumk 2

PucyHok 1

BapuaHTtbl pacnonoxeHus MM ana oueHKU CUMMeTPUM NOTOKa

Jdatyumk 1 Oatyuk 1 Jatuyuk 1
Z NaTymk 2 Q Hatynk 2 Q Natunk 2
PucyHok 2

BapuaHT pacnonoxeHus NN Ha Tpybax 6onblioro agnameTtpa

Jartyumk 1
Jatumk 1
Jatuuk 2

Jatuuk 2

PucyHok 3
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TPYBOIMNPOBOAE

\ expeLodu snxmmﬁt .ﬂ ”: T
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YCTAHOBKA NN PACXOAOOMEPA-CHETHUKA OHEMNP-7 HA

posoduogAd| DOONT um:y.qm:mn.y

G pXQUNUg
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BAPUAHTbI PACMOJNIOXXEHUA NN HA HE3AMNOJIHEHHOM
TPYBOIMNPOBOAE

()

HanpageneHne notoka

Oatunk 1

Jatunk 1
[Jatyuk 2

[Jatymk 2

LLTyuep Wryuep

1 HanpaeneHue notoka

[atank 1 Oatunk 1 [Jatymk 2

[Jatymk 2

PucyHok 5
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YctaHoBka Il Ha Bo3ayXx B CTanbHbIX TPyoonpoBoaax

PucyHok 6
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NMPUNOXEHUE E

M3SMEPEHUE PACXOOA HACbILWWEHHOIO BOOAHOIO MNAPA
Pacxogomep-cHeTuYMK MOXKET MPUMEHSATbCS M3MEPEHUA OOBbEMHOro

pacxoga HacbllWeHHOro BoAsIHOro napa. PacxogoMep MOHTUPYETCS CHapyXXu
aencTsylowero Tpybonposoga cornacHo nyHktam 9, 10 n 11 HacTosiwen

NHCTPYKLNN.

PekomeHaoyeTcsa uvcnonb3oBaTbh pacxogomep-cyeTymk  [Henp-7 B
KoMmnnekte ¢ TennoBblducnutenem BKT-5. TennosblducnnTens npou3BoanT

namepeHne TemMmnepartypbl, AaBneHnAa N BbIHUCIIAET MacCOBbIN pacxon napa.

Pacxogomep-cHeTynk npouns3BOAUT U3MEpeHMe ODOBbEMHOro pacxopa
ra3oBow pasbl HaCbILWEHHOro BOASAHOro napa. [Anga Bbl4UCIIEHUS MacChbl ra3oBom
das3bl napa HeobxoAUMO YMHOXMWTb MOKa3aHUA pacxogomepa-cyeTymka Ha
KoadopuumneHT K, nponopumnoHanbHbI NAOTHOCTM ra3oBov dpasbl HACILWEHHOro

napa.

[MnoTHOCTL razoBon basbl HACLILWEHHOIO Napa »XeCTKO CBA3aHa C ero

TemMmnepaTtypou.

3HauveHna koadhdmumeHToB K onst pasnuyHbiX TemnepaTtyp npuseneHol

B Tabnuue 1.

Cnenyet oTMETUTb, YTO Nynbcauus OaBNeHUs napa B TpybonpoBoae
MOXET SBMSATbCA WUCTOYHWKOM MOMEX, MO3TOMY, He pPeKkoMeHOyeTcs
yCTaHaBnMBaTb [OaTyMKM pacxoAoMepa B HeMnocpeacTBEHHOW 6nm3octn oT
napoBbIX KOTnoB. Kpome Toro, nynbcauusi OaBreHust napa B TpybonpoBoae

MOXeT BO3HMKaTb B Mnpouecce KoHaeHcaunmn napa.

NccnegoBaHmsa nokasanu, YTO  BHYTPUM  oxnaxgaemom  TpyObl
BO3HMKAOT perynsipHble nynbcauumn gaBreHns, o0yCcrnoBneHHble KoHO4eHcaunen
napa. [lockonbKy 9TWU nynbcauuuM CBA3aHbl C  KonedaHusaMn MexdasHoM
rpaHvUbl Nap-XUAOKOCTb, TO [daHHYK 4acToTy MOXHO paccmaTpumBaTb Kak
cobCTBEHHYIO 4acToTy KonebaHuh CUCTEeMbl KOHOEHCUpYKLMACA nap -—

XWOKOCTb.
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N3 oaToro cnepyer,

4yTo B TpybonpoBogax ©e3 Tennomnsonsauum

BO3HMKAIOT Mynbcauun AaBrenns, Melatolme paboTe pacxogomepa.

Takum ob6pasom, ycTaHOBKa [OaTyMKOB Ha naponposodbl ©6e3

Tennousonsaunmn HegonyctTmma.

Tabnuua 1

Temne | KoadbdpuumneHT | Temne | KoadpdumumeHt | Temne- | KoadpdumumeHT
paTtypa K paTtypa K paTtypa K

°C T/M> °C T/M? °C T/M?
25,0 0,00002304 95,0 0,0005039 165,0 0,003662
30,0 0,00003036 100,0 0,0005970 170,0 0,004113
35,0 0,00003960 105,0 0,0007036 175,0 0,004605
40,0 0,00005114 110,0 0,0008254 180,0 0,005145
45,0 0,00006543 115,0 0,0009635 185,0 0,005734
50,0 0,0000830 120,0 0,0011199 190,0 0,006378
55,0 0,0001043 125,0 0,001296 195,0 0,007078
60,0 0,0001301 130,0 0,001494 200,0 0,007840
65,0 0,0001611 135,0 0,001715 205,0 0,008667
70,0 0,0001979 140,0 0,001962 210,0 0,009567
75,0 0,0002416 145,0 0,002238 215,0 0,010540
80,0 0,0002929 150,0 0,002543 220,0 0,011600
85,0 0,0003531 155,0 0,002880 225,0 0,01274
90,0 0,0004229 160,0 0,003252 230,0 0,01398
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NMPUNOXEHUE XK

OCOBEHHOCTU PABOTbl PACXOOOMEPA-CHETYUKA HA BA3KUX
CPEQOAX

Pacxogomep-cyeTynk mMMeeT  OOCTaTOYMHO  LWMPOKUM  OunanasoH
KOHTponupyembix cpeq. KoadhdpuumeHT pacxoga G — BeniMumHa, CBs3biBaloLLas
n3amepsieMbin napameTp (MakCUMyMm CnekTpanbHOW NIIOTHOCTU OOMNepoBCKOro
CUrHana) co cpegHen CKOpPOCTbIO MOTOKa, 4OCTAaTOYHO cTabunbHas B LLUMPOKOM
AnanasoHe uucen PeuHonbaca ot 100 go 250000 kak BMAOHO Ha rpaduke

PUCYHOK 1.

8.8

258080 1258008 25060808 Re

PucyHok 1

OT0 obecneynmBaeT JIMHEMHOCTb XapakTEPUCTUKM pacxogomepa-

cYyeTyMKa B LUMPOKOM AMana3oHe pacxonoB.

OpHako, npu yMeHblleHuM yncna PenHonbaca MeHbwe 100
NponCxXoauT peskoe yBenudeHne koadduumeHta pacxoga G, kak 3T0 nokasaHo

Ha rpaduke pMCyHoK 2.

8.8

258 1258 25008 Re

PucyHok 2
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bonee nogpobHo, noBeaeHue kKoaduuMeHTa pacxoda MNpu HUBKUX

yucnax PenHonbaca nokasaHo Ha pucyHke 3.

25 125 258 Re

PucyHok 3

Kak cnegyetr u3 rpaduka pPUCYHOK 3, MpW YMEHbLUEHUN 4ucna
PenHonbaca meHbwe 100 ugeTt cTpeMuUTenbHbIN POCT KO3dhduuneHTa pacxoga

G. 3T0 MOXeT SIBUTbCA MPUYMHOWN MOTPELLUHOCTU U3MEPEHUs pacxoda BA3KUX
cpeq.

MakcumarnbHass BS3KOCTb KOHTPONMMPYEMOW cpedbl MOXEeT ObiTb
onpeaeneHa uU3 ycnosusi, YTo Yucno PeliHonbaca npu HOMUHANBEHOM pacxoe

He meHbLue 100.

MakcumarnbHas BA3KOCTb MOXET ObITb BblYMCIEHA NO hopMyre:
y=Q/(Dy x 1t x90), (1)
roe Q — HOMUHaNbHBINA pacxod, M°/Y;
D, — anameTp Tpybonposoaa, Mm;
T —vucno 3,141592;
7 - KNHEMaTn4Yeckas BA3KOCTb, M°/C.

Tak ana Dy=50 wmm., npun Q=1 M>/4, MakcumarbHasi BSI3KOCTb
KOHTPONMPYEMOIi cpeabl AOIKHA COCTaBnsATb He Gonee y=7 x10° m%/c unu

70 mm?/c.
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Ocob6eHHOCTU 3MepeHuns pacxona masyTa

[Onsa obecneyeHns HeobXxooMMOM BSA3KOCTM Mas3yT Heobxoanmo
pasorpeBaTb 3aBUCMMOCTU BA3KOCTU MasyTa OT Temnepartypbl NpMBeAeHbl Ha

avarpamMmmMme pUCyHoK 4.
Tak, Hanpumep ANs KOPPEKTHbIX U3MEPEHUN O0ObEMHOro pacxoga Ha
Tpybonposoae D,=50 MM, TpebyeTcsi pasorpeTe Ma3yT Mapku M20 go 65°C, a

masyT mapku M100 o 95°C.

100

<]
500 23
400 59 D
_\300‘ 40 X
S 30 NN
3 2001 \\
X 150 20 N
X 15 \\\'\ S \2{-100
100 | M-80
NEERNENNN S
: O 3 N RIS
" . N ’ N
a sof & 1 NI R
S 40 S M20 NJ | N\ NAMY
. 8 > T RN
o NOMRR
- v | h\
E NERNNN
- : I NRIS
e 20} <
= 25 N NIANN
: 150 7 N NN
: B N
=z 2 RN e
1ot N\ N

50 60 70 80 90 100 110 120 130 °C
JAaBHCHMOCTL BA3KOCTH MA3yTa OT TEMNEPATYPH .
PucyHok 4

HeobxogmMmo yuntbiBaTb TO OOCTOATENBLCTBO, YTO MNPV HarpeBaHWUu

MasyTa nponcxoanT CyU.leCTBeHHOVI M3MeHeHne ero nNi1IoTHOCTU.

3aBMCMMOCTb MNMOTHOCTM MasdyTa OT TeMmnepaTtypbl BblpaxaeTcs

doopmynomu:
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P = P2 —K(t—ZO), (2)

rae: P U Py —NINOTHOCTb MasyTa Mpu OaHHOW TemnepaTtype U npu

TemnepaTtype 20 °C;
t —Temnepartypa °C;

K —TemnepaTtypHas nornpaeka, paBHasi:

0,700 ( npu pao = 850 kr/m®) 0,535 ( npw pao = 975 kr/m® )

0,630 ( npu pao= 900 kr/m*) 0,502 ( npu pao= 1000 kr/m®)
0,600 ( npu pao= 925 kr/im®) 0,470 ( npw pao= 1025 kr/im®)
0,567 ( npu pao= 950 kr/m*) 0,437 (npw pao= 1050 kr/m®)

3HauyeHus1 Py ANS pasnnyHbIX Mapok Ma3yTa npuBedeHbl B Tabnuue 1.

Tabnuuya 1
PU3NKO-TEXHUYECKNE XapaKTEPUCTUKN
~ . BaskocTb npwu . Jn
£f 15§ 80°C 5 9
HanmeHoBaHuA 29 QL S e | 8 &
3aBOOOB S « 28 o I
© Qm™ N ™ Sgo | S
s O T FQ g | 0% | 03K
o2 188 [»8%/88 15581528
== |EL |gcg |28 pesgl|egl
MockoBckui M-40 0,970 (6,14 44 0 160
HedTenepepa- M-60 0,985 | 8,91 65 0 174
OaTbiBaOLLUIA M-100 |0,997 | 12,01 87 0 180
M-200 |[1,023 | 15,90 115 2 —
CapaToBcKkui M-40 0,989 (6,40 46 12 93
HedTenepepa- M-60 1,000 | 10,60 77 6 80
OaTbiBalOLWLNN M-80 0,997 |9,13 66 -2 114
M-100 |1,014 | 13,69 99 8 180
M-200 |0,993 | 18,70 136 -2 —
HoBOKynObILLEB- M-40 0,988 |5,90 42 8 160
cknn Hedtenepe- | M-60 0,985 |8,63 64 24 172
pabaTbiBaOLLMN M-100 |0,993 |14,13 103 15 144
M-200 |0,987 | 19,88 145 137 210
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Ydumckmin u Hoso- | M-40 0,983 |5,60 40 6 174
Ydumckmn Hedpte- | M-60 0,991 |9,90 72 6 170
nepepabaTtbiBatowme M-80 1,017 | — — 19 —
M-100 |0,985 |12,40 90 — —
M-200 [1,026 | 19,00 102 13 —

Opckun n lN'ypees- | M-40 0,965 |5,0 35 -12 116
cknun Hedptenepepa- | M-60 0,969 |8,3 60 6 115
6artbiBatoWme M-80 1,023 | 9,1 66 9 80
Owmckun HedpTene- | M-60 0,976 |10,95 80 25 142
pepabartbiBatowmmn | M-80 0,960 |12,60 92 20 172
M-100 ]0,982 |13,10 95 25 132
Cbli3paHbckun HedoTe PC-5 0,923 |5,10 36 -6 —
nepepabaTtbiBatowmiy kcropT | 0,928 | 1,60 8 -32 85
M-20 0,938 |3,90 27 30 68
M-40 0,977 |6,40 46 2 90
Mepmckun HedTe- | M-80 0,985 | 1247 90 15 140
nepepabaTbiBaOLLN
3aBogpl HOra (Kpa- | M-60 0,968 |9,22 67 -19 114
CHOOAPCKMIA 1 M-100 | 1,005 |14,90 108 8 208

Batymckun He(pTe-
nepepabdbaTbiBaOLLME

Manossaskne masy- | Cunranyg 0,929 | 1,60 8 19 —

Tbl NUHOCTPAHHOIO Cyau 0,949 | — — 22 —

npoun3BoOACTBA NHpooHe-| 0,934 | 2,01 12 21 a0
3us

Pacxogomep-cyeTynk u3MepsieT MrHOBEHHOE 3HadeHune 06bEMHOro

pacxoda 1 CyMMapHblii 06beM, BbIpaXKeHHbIi B M°.

[ns nony4yeHnss 3Ha4YeHWn MaccoBOro pacxoga masyta, HeobXxoaMMo
YMHOXWUTb MOKa3aHUs pacxogomMepa-cyeTymka Ha MnoTHocTb MasyTa. [lpu
onpeaeneHnn NNOTHOCTU MasyTa crieayeT yYnTbiBaTb 3aBUCUMOCTb MITIOTHOCTU

OT TemnepaTypbl, CMOTpU bopmyny (2).
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NMPUNOXEHUE 3
OCOBEHHOCTU U3MEPEHUA PACXOOA XXNOKOCTU B CAMOTEYHbIX
TPYBOIMNMPOBOOAX U KOJIJIEKTOPAX

Mpn  ycTaHoBKe pacxooMepa-cyeTymka Ha CaMOTEYHbIX
TpybonpoBoAax U KomnnekTopax He Bceraa MMeEeTCs BO3MOXHOCTb YCTaHOBKU

M cHnay Tpybonposoaa.

B atom cniyyae, Ml yctaHaBnNuBakTCA B repMeTU4HOM KOHTEeuHepe u

3aKpenndrTcd CHU3Y KOJJ1eEKTOpPa.

BHelwwHn BUA KOHTENHepa npeaCcTaBnieH Ha pucyHke 1.

PucyHok 1

BHewHuit BuMa W rabaputHble pasmMepbl YCOBEPLUEHCTBOBAHHOMO

KOHTelHepa NpeacTaBreH Ha PUCYHKe 2.
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PucyHok 2
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NMPUNOXEHUE U
NAMATKA 3AKA34YUKY

YBaxaemMbin 3aKa3uuk!

Obpawaem Bawe BHMMaHMe Ha XenaTenbHOCTb cobnaeHus
HEKOTOPbIX oopManbHOCTEN Mpn 0POPMIIEHMN 3aKa3a Ha pacXxogoMepP-CHETUNK
OHETP-7.

BoinonHeHne 3Tux dopmanbHOCTEN MNO3BONUT HaM  u3bexaTb
nyTaHuubl MNpU  U3FOTOBMIEHMM  PaCXOAOMEPOB-CYHETYMKOB HY)XHOM Bam
KOH(purypaumn. Kpome TOro, faHHble, ykasaHHble B 3aKa3e, OyayT 3aHeceHbl B
nacnopt Bawero pacxogomepa-cyeTyuka.

NMpumep 3akasa Ha «Pacxopgomep-cuetunk OHEMNP-7» onsa sogbl Ha
TpybonpoBog C BHYTPeHHUM amameTtpom [Ig= 40 MM, ¢ HOMepoM amanasoHa
pacxoga N=2, ¢ TokoBbiM BbIXxoAHbIM curHanom (T) (4-20) MA u eguHuLen
Mnagwero paspsiga cyetyuka 0,01 M>/4; Onsi 3anofHEHHOTO Tpybonposoaa; ¢
nHTepgencom RS232; c apxmsom:

Pacxogomep-cyetunk [Henp-7-B-040-N2-T(4-20)-3-RS232-A.

Owenp-7 - — - - - - -

Tun pacxooomMmepa-cyeT4ymka

KoHTponupyemas cpega:
BoAa - B; HacblweHHbIN nap - M ;
otonneHue - O

BHyTpeHHWIN guameTp TpyObl - A=

Homep guasoHa namepeHus - N=

BbixogHow curHan: TokoBbin - T:
(0-5)MA; (4-20) MA;
YacTOTHbIN - Y

Tun Tpybonposoaa:
3anorHeHbIn - 3; camoTeuHbin -C

NHTepdencel: RS232 ; RS485

Apxus - A
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NMPUNOXEHUE K

NMPOTOKOJ1 OBMEPA TPYBOINPOBOOA
MPOTOKOJT Ne

TpybonpoBoa, NpuHaanexawmm

Mpun n3amepeHnsix CNonbL3oBanuch cnegyroLmne npmdopbl:

TonwunHomep

Pynetka

LUITaHreHunpKynb

PesynbTaTtbl namepeHuin npueseaeHbl B Tabnuue.

Homep Toukun | HapyXHbin anameTp TonwwuHa 1 TonwwuHa 2
n3mepeHns TpybonpoBoaa CTEHKMU CTEHKMU
(MM) (MM) (MMm)
1
2
3
4

N3mepeHHast onnHa OKPY>XHOCTM ONosicbiBaHUS Tpybonposoaa
L= MM.

PaccumTaHHbIN HapYyXHbIM AnameTp Tpybonposoaa OH =
CpepaHee 3HavYeHue TOMLWMHLI CTeHKM Tpybonposoaa Het =

PaccunTtaHHbIM BHYTPEHHUN AnameTp Tpydonposoaa [B =

NpencraButeno
TepputopmanbHoro LICM

M.I. [laTa

MM.

MM.

MM.
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