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1. BBEAEHUE

HacTtosillee pykoBOACTBO MO  3KCNnyaTauuu npegHasHavyeHo Ans
M3y4YyeHns MnpuHUMNa OEeNCTBUS M YCTPOWCTBa pacxodoMepa YrbTpasByKOBOrO C
HaknagHbiMy n3nydatenamm AKPOH-01-1 (B ganbHenwem - pacxogomep), npasun
MOHTaXa, NoAroToBkM K paboTe, NOBEpKMU, HaNaakn U TEXHUYECKOro o6CnyXnBaHums

B yCnoBuAX akcnnyatauunu.

2. HABHAYEHME

Pacxogomep AKPOH-01 npegHasHayeH Ans u3mepeHuss OOBbEMHOro
pacxofa u cymmapHoro (MHTerpanbHoro) oobema (konuyectsa) 3ByKONPOBOASALLMX
XNOKOCTEW, B TOM 4uCNe CTOYHbIX BOA, NpOTEKalWWX B  HamopHbIX
TpybonpoBoaax, M3roTOBMEHHBIX U3 3BYKOMNPOBOASILLIMX MaTepuarnos, AN KOHTPOns
M yyeTa, B TOM YMCfle KOMMEPYECKOro, B KaHaNM3aUMOHHbIX CETSX, Ha OYUCTHbIX
COOPY>KEHNAX, NPOMBILLNEHHbIX NPeAnpPUATUSX U T.4.

BbixogHOM curHan pacxogomepa — MOKasaHWsl XWMOKOKPUCTannuyeckoro
Avcnnes, Ha KOTOpOM oOTobpaxarTcsi pesynbTaTtbl M3MEpPeHWsi O06BbeMHOro
pacxoga U cyMMapHOro (MHTerpanbHoro) o6bema (KONMMYECTBa) XXMOKOCTH,
npoTekatoLLen Yepes TpybonpoBoA B MPSIMOM MM 0O6paTHOM HanpaBreHUM.

JononHuTenbHO Ha Aucnnee MoxeT oTobpaxaTbcs  cregytowias
MHopMaLms:

®  U3MEepEeHHble 3Ha4YEHUS KOHTPONUPYEMbIX BEMUYUH:
- CKOPOCTU NOTOKA XUAKOCTY;
- BpeMeHn HapaboTku;
- [aTbl U BPEMEHU;

e COOEpPXMMOEe apXuBOB;

- novyacosoro — 1925 3anucer;



- nocyTo4Horo — 2200 3anucen;
- nepepbiBoB yyeTa — 100 3anucei;
e MapameTpbl TpybonpoBoaa;
e  TUM KOHTPONUPYEMOW XMAKOCTW (BOAa - XONoAHas, ropsiyas;
CTOYHble BOAbI U T.4.)
*  MHAMKALMA HAaCTPOWMKM aKyCTUYECKOro KaHana npu MOHTaxe;
e [MarHocTMyeckme coobLLeHus.

BbiBoa vHdOpMauMn Ha QuCnnen OCyLIEeCTBMSAETCA C MOMOLLBIO  KHOMOK
"MPOCMOTP", "APXMB", "BBO[M", pacnonoXeHHbIX Ha MepedHen naHenu
npubopa, n kHonkn "MEHIO", pacnonoxeHHon nog Kpbiwkon npubopa.

Pacxogomep MoxeT wumeTb BbIxogHon curHan 0-5, 0-20, 4-20 mMA
NMOCTOSIHHOrO  TOKa, MPSAMO  MPOMOPLMOHANbHbIN ~ abCOMTHON  BEMUYMHE
M3MEepPAEMOro pacxofa XWOKOCTWU, penenHbii BbiIXod (CyXue KOHTakKTbl pene:
MaKcuMarnibHoe HanpsikeHue Ha KOHTakTax He 6onee 100 B nocTtosiHHOro unm
nepeMeHHOro TOKa, TOK Yepe3 KOHTaKTbl perne He 6Gonee 80 MA) uvnu
MMMNYIbCHbIN BbIXO4 C HOPMUPOBAHHLIM BECOM MMMYMbCca (CyXmue KOHTaKTbI pene:
MaKcUMasribHoe HanpsikeHue Ha KOHTakTax He 6onee 100 B nocTtosiHHOro unm
nepeMeHHOro ToKa, TOK Yepe3 KOHTaKTbl pene He 6onee 80 MA), BO3MOXHOCTb
BbIBOAA MH(OPMAaLMK Ha KOMMbLIOTEP Yepe3 BCTPOEHHbIN MHTepdenc RS-232 vnu
RS-485, a Takke BO3MOXHOCTb MogknoveHns k GSM-mogemy npousBoacTea
dupmbl Curiyp ans 6ecnpoBofHol nepeaaym MHGopMaLum.

BHumaHue! Bba3zoeasi modesib pacxodomepa He ek/ro4Yaem e cebsi
6710k MOKoe0o20 ebixoda, 6JI0K UMMY/IbLCHO20 6bixo0a, 6/10K peneliHo20
8bix00a, 6510k RS-232 (RS-485) u GSM-modem. Heo6xodumocmb ycmaHoeKu
amux 6n10koe mpebyemcs yka3bieamb fpu 3akase.

Mpumep 3anucm o0603HayYeHnss pacxogoMepa C TOKOBbIM  BbIXOLHbLIM
curHanom, nHtepgencom RS-232 1 GSM-moaemoM npu 3akase 1 B JOKYMeHTauum
Opyron npoayKuum, B KOTOPOW OH MOXET ObITb NpuMeHeH lMpunoxerue 1):

"Pacxodomep AKPOH-01 - MA - RS232- GSM-modem. TY 4213-011-
18623641-05"



3. COCTAB PACXOOOMEPA

3.1. Pacxogomep BkntoyaeT B cebsl nepBuYHLIN npeobpasosaTens MMM-1
W 3NEKTPOHHbLIV 6rok B3-1, coeanMHeHHble Mexay cobor ABYMs oTpeskamu kabens.

Mr-1 coctonT U3 AByX ynbTpa3ByKoBbIx nsnyyarenen YN1(+V) n YU2(-V)
M YCTPOWCTBA ANs UX KpenneHust Ha Tpybe (yCTaHOBOYHbIE MPOchusu).

3.2 OnuHa nuHum cBasm mexagy [M-1 m B3-1 10 M, BO3MOXHO ee
yBenuyeHve no cneuysakady go 50 m. CoeauHuteneHbii kabenb PK 75 - 3 - 32

BXOOWUT B KOMMJIEKT NOCTaBKWU.

4. TEXHWHECKUE OAHHBIE

4.1. Pacxogomep obecneymBaeT wusmepeHne oOLEMHOro pacxoda U
CYMMapHOro (MHTerpansHoro) obbema (konmyectsa) 3ByKONPOBOAALLMX XUOKOCTEN
C HM3KUM copepxaHnem ra3oobpasHbix W TBepAplX BELECTB MPU MOJIHOCTbIO
3anofiIHEHHOM Ce4YeHMM HanopHoro TpybonpoBopga. [donyckaeTcs Hanuyve B
KOHTPONUPYEMOW cpefe rasoBbIX BKMOYEHUA U TBEPABIX YacTuL B KONMMYECTBE He
6onee 1 % obbemMa KOHTPONMPYEMOW XXUOKOCTH.

4.2. MNMN-1 yctaHaBnuBaeTcs Ha NPSAMOMUMHENHOM y4yacTke Tpybonposoaa
AnviHoi H > 10Dy oo mecTa ycTaHoBKM U AnuHoi h 2 5Dy nocre mecTa yCTaHOBKM
(npunoxexue 7). MNpegnoytutenbHo yctaHaeBnueaTtb [M1-1 Ha ropu3oHTanbHbIX
yyacTkax TpybonpoBodoOB B FOPU3OHTaNbHOM MIMOCKOCTU, HO AoMycKaeTcs
yCTaHOBKa Ha MPOW3BOSIbHO OPMEHTUPOBAHHBLIX TPyOonNpoBOoAax Npy BOCXOASLLEM
ABWKEHNW NOTOKAa XWUAKOCTK.

4.3. OonyckaeTtcs yctaHoBka [1-1 Ha cokpalleHHOM npsAMOSIMHENHOM
yyacTke Tpy6onposogda Ha pacctosiHum 2Dy< h < 5Dy nepes TPOWHUKOM Wnu
nepen KoneHoMm, a Tawke Ha pacctosHum 3Dy < H < 10Dy nocne TPOWHUKa U Ha

pacctosiHum 2Dy < H < 10Dy nocne KoneHa (npunoxeHue 8).



MMN-1 ycraHaBnuBaeTcA B NNOCKOCTU, MNEepPneHAUKYNSAPHOA NNOCKOCTU
KTPOWHMKA» UINN «KONeHa».

4.4. YnbTpasByKOBble M3fy4YaTenu ycTaHaBnNuBaloTCA Yepes Cron cMasku
(anokcmaHasa cmona 6e3 otBepautens, LUPYC, nuton) Ha Hapy>XHOW NOBEPXHOCTU
TpybonpoBoAa, OYULLEEHHOW OT rPs3K, KPacKm, pXKaBUvHbI.

4.5. Martepwan Ttpybonposoga - nobor 3ByKONPOBOAAWMIA MmaTepwuarn.
TonwwHa cteHku Tpybonposoaa - ot 2 Ao 50 mMm.

4.6. KoHTponupyemas cpefda - FOMOreHHas >WAKOCTb CO CKOPOCTbiO
pacnpocTtpaHeHus 3Byka 800 - 2000 m/c, npu Temnepatype ot - 10 go +80 °C (go
150 °C no cneusakasy).

4.7. Pacxogomep obecneuyvBaeT usmepeHue obBbLEMHOro pacxoga U
CyMMapHoro (MHTerpanbHoro) obbema (KONM4yecTBa) >XUOKOCTM NpW AMameTpax
yCcnoBHoro npoxoga tpybonposoga Dy ot 40 go 2000 mm B ananasoHe oT 2% Ao
100% BepxHero npegena W3MepsSeMOro  pacxofa, YCTaHaBNIMBaeMmoro
nonb3oBartenem no n.13.2.4 (tabn.1)

Tabnuua 1

AVAMNA30HbI UBMEPAEMbIX PACXOO0B
n PAO AMAMETPOB YCJTOBHOIO NMPOXOOA TPYEOIMNMPOBOOA

OunameTp yCrnoBHOro | [jmanasoHbl M3MEpPSiEMbIX Pacxo4oB,
npoxoga, Dy, Mm Q, M3y
40 (0,16 - 8)...(1-50)
50 (0,2 -10)...(2 - 100)
65 (0,25 -12,5)...(3,2 - 160)
80 (0,32 - 16)...(5 - 250)
100 (0,4 - 20)...(6,4 - 320)
125 (0,5 - 25)...(8 - 400)
150 (0,64 - 32)...(12 - 600)
200 (0,8 - 40)...(20 - 1000)
250 (1 - 50)...(25 - 1250)
350 (1,2 - 60)...(32 - 1600)
400 (1,6 - 80)...(40 - 2000)
500 (2 -100)...(64 - 3200)
650 (2,5 - 125)...(80 - 4000)
800 (3,2 - 160)...(160 - 8000)
1000 (4 - 200)...(320 - 16000)
2000 (8 - 400)...(800 - 40000)




4.8. MNuTaHne pacxogomepa OCYLLECTBMAETCH OT CeTU NepeMeHHOro Toka
+22 o
HanpsbkeHnem (220 _;;) B vactotoit (50+ 1) Mu. Mo cneusakasy MoryT uarotas-

nMBaTbCs Pacxo4oMepbl C HanpsxeHneM nutaHus (12 + 2) B noctosHHOro Toka.

4.9. MowHocTb, noTpebnsemas pacxo4oMepoM, He AOIDKHAa MpeBbIaTh
10 BA npu HanpsbkeHun nutanna 220 B nepemeHHoro Toka.

MoLuHocTb, noTpebnaemas pacxofomMepoMm, He AomxkHa npesblwatb 1 BT
npy HanpsbkeHn nuTaHusa 12 B nocTosHHOro Toka.

4.10. Pacxogomep ponyckaeT MOAKMIOMEHUE BHELUHeW Harpysku B Lenb
BbIXOAHOMO CMrHarna noCcTOSHHOrO TOKa:

0o 2,5 kOm - ansa curHana 0-5 MA;
no 1 kOm - ana curHana 0-20 unu 4-20 MA.

4.11. Temnepatypa BO3gyxa, okpyxatwero 63-1, gomkHa 6biTb 0T -20 Ao
+50 °C, MMM-1 — ot - 40 go +70 °C ( po +150 °C no cneu3akasy).

4.12. AtmoccepHoe aasneHune - ot 84 go 108 klMa (ot 630 go 800 MM pT.
CT.).

4.13. CTeneHb 3alLUTbl OT BHELLHUX Bo3aencTBuin obornodku MM-1 - IP65,
B3 — IP65 no TOCT 14254.

4.14. Macca pacxogomepa formxkHa bbb, He 6onee:

Mn-1 — 0,7 kr (6e3 ycTponcTBa KpenneHus Ha Tpybe),

B3-1-1,5«kr.

4.15. Tpu ycrtaHoBke [1MM-1 cormacHo n.4.2 npepenbl [OMyCcKaeMown
OCHOBHOW MPVMBEAEHHON MNOrpewwHOCT Npyu M3MepeHnM obbLEMHOro pacxoga B
npepenax ot 2 o 100 % guanasoHa M3MEHEHWs pacxoda He OOMKHbI MpeBbIWAaTh

+1,5%.

Mpu n3mepeHnm o6beMHoOro pacxoaa B npegenax ot 0 oo 2 % gvanasoHa
U3MepEHNS NOrpeLLHOCTb HE HOPMMPYETCS, MOKa3aHUs Npubopa paBHbI HYIHO.

Mpepenbl gonyckaemMon OCHOBHOW OTHOCWUTESbHOM MOrpeLHocT! npu
N3MEPEHMN CYMMApPHOro (MHTerpansHoro) obbema (konuuyectea) B npegenax ot 2

0o 100 % granasoHa nsMeHeHus pacxoda He OOSMKHbI NpeBbiwaTth + 2 %.



4.16. lNMpwu yctaHoske Il1-1 cornacHo n.4.3 gononHUTEeNbHasi NOrpeLLIHOCTb
n3MepeHnss ob6beMHOro pacxoda M CyMMapHOro (MHTerpanbHoro) obbema He
AomxHa npesbiwatb 0,2 4onyckaemMon OCHOBHOM MOrPEeLLHOCTA NPU YMEHbLLEHWUN
paccTosiHun H 1 h OTHOCMTENbHO CBOMX HOMUHarnbHbIX BenuymH 10Dy 1 5Dy Ha
Kaxgpin 1Dy.

4.17. Tlpn OTKMIOYEHUU HAMPSKEHUS MUTAHUS PacXOAOMEep COXpaHsieT
apXuBHYI0 MH(bOPMaLMIO HE MeHee OHOro roaa.

4.18. MNonHbI cpegHWin Cpok cryx6Bbl pacxogomepa Ao cnvucaHua 6 neT, a

npv U3MepeHUN BbICOKOTEMMEPATYPHbLIX cpeq - 3 roga.

5. YCTPOMCTBO M MPUHLUMN PABOThI

5.1. MpuHUMN AOEencTBuA pacxogoMepa OCHOBaH Ha MW3MepeHuun
pa3sHOCTM  BpPEMEHM  pPacnpoCTPaHEHUs  aKyCTMYecKMX  KomnebaHunm,
nepecekarwolmMx MOTOK KOHTPONMPyemMon cpeabl nog yrnoMm K OCwU
TpybonposBoga B ABYX NPOTMBOMOMOXHbLIX HanpaBreHUsX: MO MOTOKY W
NpPOTMB NOTOKa.

3HayeHre CKOPOCTU MOTOKa M BenunynHa Oo6beMHOro pacxofa XWOKOCTu

BbIYNCNAOTCS NO PopMynam:

= @KoKlKe
T, +T,
2
o7y,

4
roe V - 3HayeHue CKOpPOCTU NMOTOKa XUAKOCTU;
Q - 3Ha4yeHne o6 bEMHOrO pacxoaa;
T-v — Bpems pacnpocTpaHeH!s1 akyCTU4ECKOro CUrHana npoTuB ABWKEHUS
NnoToKa XWAOKOCTY;
T~ — Bpemsi pacnpoCTpaHeHUs aKyCTUYecKkux komnebaHui BOOMb
OBWXEHUS NOTOKa XNOKOCTY;

Ko — koathdumLmeHT NponopuUMoHansHOCTH;



K1 - nonpaBoyYHbI KOI(MDULMEHT, YUMTbIBAIOLWUA BRUSHUE MECTHOrO
TMAPaBAMYECKOr0  COMPOTUBMEHMWS (8blyucrisemcsi  asmomamuyecku 8
3asucumocmu om euda aulpasrniu4ecKo20 COonpomuUeseHUss U paccmosiHus om
Heao 0o mecma ycmaHosku [1l1-1);

Ke - rmapoanHaMm4eckmm KO PULNEHT (8biqyucrnisemcs
asmomamuyecku, 8 3agucumMocmu om 3HaqyeHul eenu4duH Do, V, muna xudkocmu,
CpoOKa aKcryamauyuu u Mmamepuana mpybornpogoda);

Do - AnameTp Tpybonposoaa.

3HadyeHne cymmapHoro  (MHTerpanbHoro) obbema  (konuuecTtsa)
npoTekalLen  XUOKOCTU  BbIMUCASETCS  Kak  pe3ynbTaT  YMCMEHHOro
WHTErpMpoBaHnNsa MOMyYeHHbIX 3Ha4yeHn’ OOBEMHOro pacxofa; napaniensHo
BeJeTCH y4YeT BpeMEHUN NHTErpupoBaHmS.

B pacxogomepe npegyCMOTPEHO camoguarHocTupoBaHue: 6onblias
YacTb BO3MOXHbIX HEUCNPABHOCTEN aBTOMaTU4eCcKn obHapyxuBaeTcs B npouecce
dyHKUMOHMpPOBaHNs npubopa un oTobpaxaeTrca Ha aucnnee (cMm. pasgen
"BO3MOXHbIE HENCNPABHOCTW M CNOCO6OLI UX yCTpaHeHus").

5.2. YnbTpasBykoBble u3nydatenu (npuemuHukun) YWU1(+V) n YU2(-V)
npegHasHayeHbl AN npeobpasoBaHWs MNOABOAMMbBIX K HUM  3MEKTPUYECKMX
CUrHamnoB B aKkycTuyeckue konebaHus, BBOA NocneaHnx B CTEHKY TpyGonposoaa u
Janee B KOHTpPOMMpyemytlo cpefdy NOA yriom K ocu Tpybonposoga, a Takke And
npeobpa3oBaHusa MpOLIEeALNX Yepe3 CTeHku TpybonpoBoda M KOHTPONMpyemyto
cpeay akycTmdeckmx konebdaHu obpaTHO B SrEeKTpUYECKUe CUrHarbl.

OcHoBoW umanyyartens (npueMHuKa) ABnseTca Nbe3oKepamMU4eckuin anck,
paboTalolmin Ha OJHOM M3 PEe30HAHCHBIX YacToT. OTOT Mbe3oKepamMuyeckunin AUCK
KpenuTcsa K MeTannmM4yeckoMy KMvHY, KOTOpbI obecrnevnmBaeT BBOA aKyCTUYECKMX
konebaHun B KOHTPOMMpPyemylo cpepy nog yrnoMm Kk ocu Tpybonposoaa. KnuH
CBepXy 3aKpblBaeTCsi  MeTannmMyeckom  KpbIWKOW. BHyTpeHHAs  nonocTb
3arnonHseTCst repMeTHKOM.

5.3. OnektpoHHbIi 6nok B3-1 npegHasHayeH Ana npeobpas3oBaHus
pa3HOCTM BpeMeH pacnpoCTpaHeHUsi akyCTUYeCKnx konebaHuin B KOHTPONMpyeMon

cpeae B NoKa3aHua XUOKOKpUCTanimnmyeckoro gucnnes.

10



6. MAPKUPOBAHUE U MNNOMBNPOBAHUE

6.1. Ha IMN-1 gomkHbl ObITb HaHeCEHbl HaMMEHOBaHWE W MOPSOKOBbLIV
Homep [M1-1.

6.2. Ha nepegHen naHenun 63-1 4omkHbI OblTb HAHECEHDI:

1) 3Hak yTBepxaeHus Tuna no MNP 50.2.009-94;

2) ToBapHbIV 3HaK NPeAnpUATUA-U3rOTOBUTENS;

3) TMRN “ NOpPSAKOBbIM HOMEP pacxogoMepa MO CUCTEME HyMepauuu
npeanpuaTUS-U3roToBUTEnNs;

4) nopsigkoBbIn Homep MM1-1;

5) nopsgkoBbin Homep B3-1;

6) HanpshkeHWe 1 YyacToTa NuTaHus, B, u;

7) rog U3roToBIEHMS.

6.3. MNMpegycmoTpeHo onnomGupoBaHmne anekTpoHHoro 6rnoka 63-1.

7. YKASAHUE MEP BE3OMNMACHOCTU

7.1. K MOHTaxy, [OeMOHTaxy, aKchnyaTauun,  TEXHUYEeCKOMY
06Cny>XMBaHMIO U PEMOHTY pacxofoMepPOB AOMYCKalTCs TOMbKO Nnua, U3yuYnBLLME
HacToslee PyKoOBOACTBO MO SKCMyaTauuv, Npollealme MHCTPYKTaX Mo TEeXHUKe
6esonacHocTM npu pabote C  9NEKTPOTEXHUYECKMMMU  yCTaHOBKaMu W
pagnoaneKkTpoHHOKM annapaTypoun.

7.2. B pacxogomepe vMMelTCA Lenu, HaxoAswmMecs nog onacHbIM ANns
XW3HW HanpsbkeHnem 220 B.

7.2.1. KaTeropuyecku 3anpeluaeTcs aIKchnyatauus pacxogomepa npu
OTKPbITbIX KPbILLKaX.

7.2.2. Tlpn OTbICKAHWM HEUCMNPAaBHOCTEN BO BKIMHOYEHHOM pacxogomepe
Heob6X0OUMO NPUHATL MEPbI, WCKIOYalLWmMe CrydYarHbIl KOHTaKT 4enoBeka C
ONacHbIMW ANs XM3HW TOKOBEOYLUMMM LiensMu, HanpvMep, nonb30BaTbCHA TOMbKO
M30MMPOBaHHBIMM WHCTpYMEHTamu, 3aKpbIBaTh OTKpbITbIE KOHTaKTbI

N301AUMOHHBbIMKN MaTepuanamm n 1.4.
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7.3. VameputenbHoe oGopygoBaHue (ocumnnorpad, BONbTMETP WU Mp.),
UCnosnb3yemoe Npu OTbICKAHUWM HEUCNPaBHOCTEW, MPOBEPKax, MPOUNaKTUYECKNX
ocMoTpax u ap. paboTtax, JOMKHO MMETb HagexXHoe 3a3eMreHuve.

7.4. Bce Buabl TexHu4eckoro o6CnyxuMBaHUSA, pPEeMOHTa W MOHTaxa
(memoHTaxa), cBA3aHHbIE C Nepenavikon 3NeKTpo- U PaAN0o3NEMEHTOB, yCTpaHeHNe
06pbIBOB NPOBOAOB M T.A. HEOOGXOAMMO MPOM3BOAUTL TOMBKO MPU OTKIHOYEHUN
3MNEKTPOHHOro 6rioka OT CeTU NUTaHUSA 3a3eMIEeHHbIM NasnbHUKOM C HanpsKeHnem
He 6onee 36 B.

7.5. He ponyckaetcsa akcnnyaTauusa pacxofoMepoB Mpu HEYNMOTHEHHbIX

kabensx.

8. ANEKTPUYECKOE COEOAUHEHME COCTABHbIX YACTEN
PACXOOOMEPA.

8.1. OnekTpuuyeckoe COeOMHEHWE COCTaBHbIX YacTew pacxogomepa,
NOAKIOYEHNE MOKa3blBaloLWEero npubopa M KOMMbIOTEPA, a Takke NOAKIMIYEHME K
CETN NEPEMEHHOro TOKa [OSMKHO MPOM3BOOUTLCA B COOTBETCTBMM CO CXEMOWA
3NEKTPUYECKON BHELLHWUX COeANHEHMUI (NPUNoXeHue 6).

8.2. OnekTtpunyeckoe coeauHeHve B3-1 ¢ ceTblo  (MCTOYHWMKOM
HanpsbKkeHWs1) ocyLLecTBRsieTcs NoObiM CUMOBLIM KaGenem ¢ BHELUHUM AuaMeTpoM
He Gonee 9 MM, YMCIIOM XWUM HE MeEHee 2-X, CeYEHUEM Kaxaou Xunbl He Gonee
0,35 mm2,

BHumaHue! Pacxodomep He umeem cemegoz0 8biKroYyamerisi, osmomy
nodknroyeHue K numarowel cemu  HeobxoOumo  npou3sooumbs  Yepe3
asmomamuyeckull 8bIKIIIoYamerlb.

8.3. Onektpnyeckoe coeavHenne B3-1 ¢ nokasbiBawoWwmm npubopom wu
KOMMNbIOTEPOM OCYLLIECTBMSIETCA Kabenem ¢ BHELUHUM AMameTpom He Gonee 9 mMwm,
1 nposoaamu ¢ ceveHnem xun He Gonee 0,35 Mm2,

8.4. OnekTpuyeckoe coeguHeEHME yNbTPa3BYKOBbLIX nsnyydatenen YN1(+V)
n YN2(-V) ¢ B3-1 ocyllecTBnseTcs 3KpaHUPOBaHHbIMK kabensamu C BHELLHWM
avameTpom He Gonee 9 MM, BXOASALMMU B KOMMMEKT NOCTaBKU (NpuroxeHue 6).

Ons ynoGcTtea npoknagku kabenst BO3MOXHA BCTaBKa B Hero, Mo creusakasy,
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coeauHUTENbHLIX pa3beMoB. [lOCKONMbKY MpWM  YCTAHOBKE  YNbTPa3BYKOBbIX
usnyyatenen Ha TpyGONpoBOA U YCTAHOBKE HYINsi pacxofoMepa 3N1eKTPOHHbIN 610K
JOMKEeH HaxoAUTbCA B HEMOCPEACTBEHHOW GnuM3ocTU K M3nydyaTensm, To
OKOHYATEMbHYD YCTaHOBKY W MOAKMIOYEHVNE 3MeKTPOHHOro 6noka cneayet

npon3BOONTb NMOCIIE BbINOJTHEHNA 3TUX MYHKTOB.

lpu npoknadke kabeneli om HeCKo/bKUX pacxodomepoe 8 O0OHOM
HanpaeJsieHUU paccmosiHue Mex0y Komriekmamu kabesneli Kaxdoz2o

pacxodomepa O0JKHO 6bimb 60s1ee 1 M.

8.5. lNopgcoeanHeHue kabenen k B3-1 ocywectBnsgeTca cneayowmm
obpasowm:

a) OTBUHTUTL 2 BWHTA W CHSITb KpPbILWKY KOpryca, Mo4 KOTOpPOW
pacnonaratTcsi KNeMMHbIE KOMOAKM;

6) nooyepegHo  3auncTUTL  kabenw, NPOMYCTUTb  WMX  CKBO3b
YNNOTHUTENbHbIE CanlbHUKM W 3aKpenuWTb B COOTBETCTBYIOLWMUX  KNEMMHbIX
Konogkax. Ans ynobcTBa MNOAKMOYEHWst KOHUbI NPOBOAOB cregyeT obnyauTb
npunoem MOC-60;

B) YNNOTHUTb CanbHWUKW, 3aBUHTVUB HAKUAHbIE raniku.

8.6. MNocne NoAKNYeHns COoeNHNTENbHbIX kabenen "
nporpaMMmpoBaHusi pacxogomepa (cMm. n.9.4) KpbllKy cregyeT yCTaHOBUTb Ha

MecCTo ” OI'IJ'IOM6I/IDOBaTb.

lNodknoyasi cemegoli coeduHUMernbHbIU Kabesnb K pacrnpedenumeribHOMYy
WUmMKy, He06xo00UMO MPOBEPUMb HanpPsXkKeHUe cemu.
Ecnu konebaHus  HanpsbkeHus —numarowel  cemu  ripesbiwarom

22
ycmaHoeneHHble npedensi (220 f33) B, mo nodkmoyeHue pacxodomepa

Heobxodumo npou3soduUMb 4Yepe3 cmabunu3amop HanpskeHusl unu depes

unbmp- ogpaHu4UMerns.
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9. NIPOrPAMMUPOBAHME INIEKTPOHHOI'O BJTOKA

9.1. CTpyKTypa MeHI0 pacxogomMepa.

N3MEPEHUE

YcTaHoBka "0" MEHIO
pacxogomepa MOJIb3OBATEIA

CnyxebHoe MeHto

BrnoknpoBka
M3MepeHUn npu
YcTaHOBKa He3anonHeHHOM
BbIXOZJHOTO Tpy6onpoBoae
curHana
NOCTOSIHHOTO TOKa
MmutaumoHHasn
noeepka
YcraHoBka YcTaHoBKa YcTaHoBka
napameTpoB napameTpoB napameTpoB
MMMNYNbCHOTO penerHbIx npotokona
BbIXOAHOr0O BbIXOOHbIX MODBUS pns
curHana curHanos RS-485

9.2. TlporpammupoBaHue pacxodomMepa OCYLECTBNSETCS B pexume

"MEHIO MNMOJIb3OBATEJA", koTopoe BkntoyaeT B cebsa cneayoLme napameTpbi:

14
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YV V V V

KOHTPacCTHOCTb Aucnrnes;

AaTa u Bpems;

BpeMSA YCTaHOBIEHWS nokasaHui npubopa (Bpems yCTaHOB., CEKyHAbl) -
Bpems peakumm npubopa Ha MrHOBEHHOE M3MEHEHWE CKOPOCTM
notoka);

MakcvMMarbHoe 3HaveHue pacxoaa (Qmax);

ANvHa BHELLHEW OKpYXHoCTK Tpyb6onposoaa (Okpyx. mpy6., Mm)

TONLWMHa cTeHkn TpybonpoBoaa (Tosnw. cmeHKu, MM);

BHYTPEHHWI AnameTp Tpybonposoaa (BHymp. duam. mm);



TUM XWUOKOCTY;
mMaTepuan TpybonpoBoaa (Mamepuan mpyb.);

CpoK akcnnyataumu Tpybonposoaa (8o3pacm mpyb.);

vV V V VY

BapmaHT yCTaHOBKM ynbTpa3sykoBbiX nanydatenen YWN1(+V) n YU2(-V) Ha
TpybonpoBsog (BapuaHm ycmaHo8.: 0OHOCMOPOHHUU - eapuaHm
V, d8yxcmopoHHul - apuaHm Z), CM.NpUnoxexue 7;
> [ANvHa NpsSIMONMMHENHOro yyacTtka TpybonposBoaa Mexay rMapaBiMyeckum
conpoTueneHneMm n MectoM yctaHosku [1M-1, cm.n. 4.2, 4.3 n
npunoxexue 8;
» paccTosiHme mexay ynbTpasBykoBbiMK nsnydatenamu YU1(+V) n YN2(-V)
(pac. mex. 4.), cm. npunoxenus 9, 10, 11, 12;
» amnnutyga 1 ynbTpa3BykoBoro curHana (amrnaumyoda 1, mB);
»  ypoBeHb ynbTpa3BYKOBOro curHana (ypoeeHb Y3 cue);

» amnnuTyaa 2 ynbTpa3ByKoBOro curHana (ammnumyoda 2, mB);

9.2.1. Ona nepexoga un3 pexuma "USMEPEHUA" B pexum "MEHIO
MONb3OBATENA" Tpebyetcs oamH pa3 Haxatb kHonky "M", koTopas
pacnosfioxeHa nop Kpblwkow npubopa (npunoxenve 5). Ha gucnnee nosButcs
Haanuchb:

MEHIO MOJNIb30B-11A

Mocne BBEAEHMSA N3MEHEHWIN B HACTPOVKM pacxogoMepa Heo6XoanMO HECKONbKO
pas HaxaTb kHomnKy "M", nobMBLINCE Nepesarpyskv pacxogomepa.

Bxog B pexum "MEHIO NMOJIb3OBATEJIA" ocyliecTBnsieTcsi ¢ NOMOLLbIO
kHonku "BBO[L". Ha aucnnee nosButcst cooblueHmne:

KoHTpacTHOCTb
>>>>>>

[nsa perynupoBKM KOHTPACTHOCTU Heobxoaumo HaxaTtb kHonky "BBOL". B

NIEBOM HWKHEM YIny AMCMes NOsSBUTCA MUrawLlmi Kypcop. HaxaTtuem KHomok

"Mpocmotp N" wurm "Mpocmotp " BhIcTaBnsieTcs HeobxoauMoe 3HaueHue
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KOHTpacTHocTU paucnnes. [Ona dwukcaumm BbIOpaHHONO 3HavyeHust Heobxoanmo
HaxkaTb KHOMKy "BBoa", 4ns oTMeHbl USMEHEHUI - KHOMKY "M".

9.2.2. lMepexon K cnegywlleMy napameTpy — ycmaHoeka Oambi U
8PeMeHU - OCyLLeCTBNSeTca ¢ nomolbto kHonku "Mpocmotp U". Ha pucnnee
NOSIBUTCA TEKyLLlee 3Ha4YeHre AaTbl U BpEMEHU:

[aTa n Bpems
[uncno. mecsau. rog — yachl : MUHYTbI]

[na nameHeHus gatbl UM BpeMeHM HEOOXOAMMO HaxaTb kHomnky "Beog”.
Ha pucnnee nossBuTCs npurnawleHve B BUAE MuUraloLlero Kypcopa B KpanHen
IeBOW No3nLnK:

[aTa n Bpems
LIXX XX XX = XX: XX

[ins paspelueHns aBTOMaTUYECKOro NepeBofa YacoB Ha feTHee Bpems U
o6paTHO HeOBXOAMMO B KparHEM fEeBOM paspsage MHAMKaTopa HaaTuem KHOMKW
"ApxuB" BblBECTM CmBON "a".

HaxaTtue kHomok "Mpocmotp " unm "Mpocmotp U nepemeluaet kypcop
Ha OAHY NO3uUMIO, HaXaTne KHOMKU "ApxmB" yBenuyMBaeT Ha eQuHuLy 3HayeHune
paspsga, Ha KOTOpOM Haxoautcs Kypcop. dopmat npeactaBneHvs Aatbl U
BPEMEHMU:

4YNCMO. MEeCSL,. FOf — Yachl | MUHYTHI.

3annce B nmamsatb npubopa BbIOpPaHHbIX 3HAYEHUW AaTtbl U BPEMEHU
BbINOMHAETCH HaxaTtueM KHonku "BBO[", oTmMeHa BBeaeHHOro kHonkon "M". Ecnu
BBEJEHHblE 3HAYEHWS KOPPEKTHbl, TO OHW OCTalTCA Ha Aucnnee, B NMPOTUBHOM
crnyyae nosiBNSeTCs Kypcop B MO3MLUN OLUMBOYHOIO 3HaYEHUS:

[aTa n Bpems
39.10.07.-18:30

9.2.3. lNepexoa k cnegywolemMy napameTpy — epemsi ycmaHoesieHus
nokasaHuli npu6bopa (Bpemsi peakuun npubopa Ha MrHOBEHHOE W3MEHEHUe
CKOpPOCTU MOTOKA) - OCYLLECTBNSETCS C nomolbio kHomku "Mpocmotp U Ha

aucnnee nosiBNseTcst CoobLLeHNne:
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BPEMA YCTAHOB
[umcneHHoe 3HauveHue (1 - 200)]c

Bpemsa ycTaHOBneHus nokasaHui B CekyHOax - 3TO Bpemsl, 3a koTopoe npubop
yCcpeOHsieT U3MEpEHHbIe 3HAa4YeHUs CKOpOCTM U pacxopa. Yem Gonblie 3TOT
napameTp, TeM 6onee cTtabunbHbl NOKa3aHUA TEKYLLMX 3HaYeHUn. [na nameHeHus
3HaYeHNs BpPEeMEeHW YCTaHOBIEeHWss HeobxoauMmo Haxatb KHonky "Beoa". B
cTaplleM paspsfe MOSBUTCA MWralowmiA NpsAMOYrofibHuK. VIaMeHeHue 3HaveHus
BbIOpPaHHOro paspsifa OCYLLECTBRSETCA HaxaTuem KHonku "Apxus", nepexon K
crnenyowemy paspsgy — kHonkon "Mpocmotp U, k npedbiayliemy — KHOMKOVA
"MpocmoTp . dukcaums BEIGPAHHOrO 3HAYEHNS NPOV3BOAMTCH HaXATUEM KHOMKM
"BBoa", oTMeHa BBeOEeHHOro - kHonkon "M". Ecnv HOBOe 3HauyeHue HEKOPPEKTHO,
TO nocre coobLLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha Qucnnee BHOBb NOSBUTCHA CTapoe 3Ha4eHue.

9.2.4. Tlepexoa K cnepylowemy napameTpy - eepxHuli npeodesn
u3MepsieMo20 pacxoda - OCYLLECTBNAETCA C NOMOLLLI0 kHonku "Mpocmotp U". Ha
avcnnee nosiBUTcs coobLueHve:

Qmax Ky6.M/M
[umcneHHoe 3HaveHue (6 — 40000)]

[na “3MeHeHus BepxHero npeaena uU3MepsieMoro pacxoga HeobOXOAMMO HaXxaTb
kHonky "BBog". B crapwem paspsge nosiBUTCA MUrarowmm npsiMOYrofibHUK.
M3meHeHne 3HaveHus BbIOpaHHOrO paspsifa OCYLUECTBMSETCA HaXXaTUEM KHOMKM
"ApxvB", nepexog K criegylowemy paspsgy — kHorkoir "Mpocmotp U, «
npeabiayiemMy — kHonkoi "Mpocmotp 1", ®ukcaums BLIGPAHHOrO 3HaYeHWs
npou3BOANTCA HaXxxaTueM KHONku "Beoa", oTMeHa BBeAeHHOro - kHonkon "M". Ecnn
npnbop obopyaoBaH MMMYNbCHLIM BbIXOAOM, TO NPU U3MEHEHUWM MaKCUManbHOro

pacxoada AOJKHO BbINONTHATLCA YCrioBUE:
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[6ec_umnynvca, m*] 3600
Qmax[ x* /4]

- O!]-[C]

1,1 (6numenbHocmb umnyrnbca, [c] ) <

WHa4ye nosBMTCH coobLyeHmne:
MapameTpbl
HecoBmecTumbl

Ons ycTpaHeHus ownbkn HeobXoaAMMO U3MEHNUTb ANUTENBHOCTb U BEC UMMYfbCa B
HaCTpOVIKaX MMMNYNbCHOro Bbixoaa.

9.2.5. TMepexog Kk cnegywowemy napameTpy - OnluHa eHewH el
OKpY)>XHOoCcmu mpy60onpoeoda - OCYLLECTBIAETCS C NMOMOLLbIO KHOMKK "TpocMoTp
U". Ha gucnnee nosiBUTCS COOBLLEHNE:

Okpyx.Tpy6. MM
[umcneHHoe 3HauveHne (40 - 9500)]

[na naMeHeHus OnuvHbl OKPY)XXHOCTU TpybornpoBoga HEOOXOAMMO HaxaTb KHOMKY
"Beoa". B cTapwem paspsge nosBUTCA MUralowuin npsiMoyronbHuK. VismeHeHue
3HayeHus BbIOpaHHOro paspsiia OCYLUECTBNSETCH HaxaTuem KHorku "Apxus",
nepexof K criedylolemy paspsy — kHonkoit "Mpocmotp U, k npeabioywemy —
kHonkoi  "Mpocmotp . ®dukcaums BbIBPAHHOTO  3HAYEHUs  MPOW3BOAMUTCH
Ha)xaTuem KHonku "BBoa", oTmMeHa BBeaeHHOro - kHonkon "M" Ecnu HoBoe
3HayYeHne HEKOPPEKTHO, TO Nocne coobLleHus

HEKOPPEKTHOE
3HAYEHUME

Ha gucnriee BHOBb MOABUTCA CTapoe 3HadeHue. Ecnu HeBO3MOXHO n3mepuTb
ANVIHY BHELLHEN OKPYXXHOCTM TpybonpoBoaa, TO B pacxogomep BBOAATCS TOMLWMHA
CTEHKW U BHYTPEHHWUI AnameTp TpybonpoBoaa.

9.2.6. [lepexog k crnegywllemy napameTpy - moawjuHa CMEeHKU
mpy6onpoeoda - ocyluecTsnsieTcs ¢ nomolbio kHonku "Mpocmotp U". Ha
Aucrnee nosiBUTCs COOGLLEHVE:

TornLL. CTEHKU, MM
[umcneHHoe 3Ha4veHue (2 - 50)]
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TonwwmHa cTeHkM TpybonpoBoda M3MepsieTcsl C MOMOLLbI0 TOSMLMHOMEpa Mnn
GepeTcd ee nacnoptHoe 3HadeHve. [Onsg u3MeHeHus TOMWMWHbLI  CTEHKU
Tpybonposoaa HeobxoanMo HaxaTb KHoMKy "Beoa". B cTapluiem paspsge nossutcs
MUraloLWmnn  NpsMOyronbHUK. MiamMeHeHne 3HayeHuss BblibpaHHOro paspsga
OCYLLIECTBNAETCA HaXaTueM KHomku "ApxuB", nepexod K cnegyrowemy paspagy —
kHonkoit "Mpocmotp U", k npeawbioyuiemy — kHonkon "Mpocmotp 1. dukcaums
BbIOPAHHOrO 3Ha4YeHUs NPOM3BOAUTCS HaxaTuem KHomkv "Beop", oTMmeHa
BBEeOEHHOro - kHonkom "M" Ecnn HOBOe 3HayeHWe HEKOpPPEeKTHO, TO mnocne
coo0LLEeHUns

HEKOPPEKTHOE
3HAYEHME

Ha Qucnnee BHOBb NOSBUTCHA CTapoe 3HaYeHue.

9.2.7. MNepexon k cneayoweMmy napametpy - eHympeHHuli duamemp
mpy6ornpoeoda - OCyLLeCTBNSETCA C MNOMOLLbI0 KHOMku "lpocMoTp U". Ha
avcnnee nosiBUTCs coobLeHre:

BHyTp. anam. mm
[uncneHHoe 3HaveHue]

Ecnu paHee 6bi1u egedeHbl 3Ha4eHUs1 ONUHbI 8HeWHel OKpY)XHocmu
mpy6onpoeoda u monwuHbl CMeHKu mpy6onpoeoda, Mo 3Ha4YeHue
8HympeHHe20 duamempa 8bI4UC/ISIemcsi aemomMamu4ecKu.

Ona wn3MeHeHns BHyTpeHHero AuameTtpa TpybonpoBoga Heobxoanmo
HaxaTtb KHONKy "Beoa". B cTtapliem paspsae nosBuUTCS MUratoLmi NpsMoyrofibHUK.
M3meHeHne 3HaveHus BbIOpaHHOro paspsifia OCYLLEeCTBISETCA HaXaTUeM KHOMKM
"ApxvB", nepexog K criegylowemy paspsgy — kHorkoir "Mpocmotp U, «
npeabiayiemMy — kHonkoi "Mpocmotp 1", dukcaums BbIGPAHHOrO 3HaYeHWs
npou3BOANTCA HaxkaTuem KHomku "Beoa", oTMeHa BBeAEHHOro - kHonkon "M" Ecnn
HOBOE 3Ha4eHNe HEKOPPEKTHO, TO NOCNe COOOLLEHUSI

HEKOPPEKTHOE
SHAYEHNE

Ha aucnriee BHOBb NOABUTCA CTapoe 3Ha4YeHune.
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9.2.8. lNepexoa K crnepylowemMy napameTpy - mun KoHmposnupyemou
cpedbl - ocyllecTBrsieTcs ¢ nomolibio kHomku "Mpocmotp . Ha aucnnee
nosiBuTCH coobLieHune:

Tun xungkoctn
[Ha3BaHuWe xunakocTu]

Ecnn HeobGxooumo BBECTM HOBOE Ha3BaHME >KMOKOCTW, cregyet
BOCMOMb30BaTbcs kHonkon "BBO[", nocne 4yero B NMeBOM HWXHEM yriy AWChIes
3amuraeT Kypcop.

C nomotubio kHonok "Mpocmotp " mnm "Mpocmotp " npoussoputca
BbIOOp Ha3BaHW XUOKOCTEN: Xxosil00Hass 8o0a; CmoYHble 800bl; 2opsidasi eoda;
crieyuasnbHas cpeda. Pukcaums BbIOPAHHOrO 3HAYEHMS1 MPOU3BOAMTCS HaXKaTUeM
KHoMkn "BBoa", oTMeHa BBeAEeHHOro - kHomnkon "M".

Ecnu BbIGpaH TMN Xunakoctu crieyuasneHas cpeda, Heobxoaumo BBECTU B
namaTe npubopa napameTpbl 3TOM cpedpl: CKOPOCTb 3Byka (M/C) U
KMHEMaTUYecKylo Bs3koCTb (M?/c). lMapameTpbl HEKOTOPbIX cpep NpuBedeHbl B

Tabnuvue, NpMBeAEHHOW HUXeE.

Temnepartypa, °C| Tun Xnakoctu CkopocTb KnHemaTuueckas
3BYyKa, M/c BSA3KOCTb, M2/C
15 XonopaHas Boaa 1465 1x10¢
25 Mopckas Boaa 1531 1x10°6
20 [peBecHbIn cnupT 1076 0,75 x 10®
25 CepHas kucrota 1258 11,2x 106
0 XnapareHTt CHCI2F 890 4x10%®
25 AueToH 1174 0,4 x 106
25 ABTOMOGUNBLHOE Macno 870 190 x 106
100 MasyT npu 90°C 1400 1,2x10°
25 OnuBKOBOE Macro 1430 100 x 106
20 KepocuH 1325 1,8 x 10
25 BeHauH 1150 0,7 x 106
20 [n3enbHoe Tonnneo 1330 8,9x10°6
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[ns BBOOa 3Ha4YeHWst CKOpPOCTM 3Byka CrefdyeT HaxaTb KHOMKY
"MpocmoTp U". Ha gucnnee nosiBUTCS cooBLLEHNE:
CKOPOCTb Y83, m/c
[YncneHHoe 3HayveHue]
[nsi u3BMeHeHUs1 3Ha4YeHNst CKOPOCTM 3ByKa HEOOXOOMMO HaxKaTb KHOMKY
"Beoa". B cTapwem paspsge NosiBUTCS MUralolnin NPAMOYrofibHUK. VIameHeHne
3HayeHus BbIOpaHHOrO paspsga OCYLEeCTBNAETCA Haxatuem KHomku "Apxus",
nepexon K cneaytoliemy paspagy — kHonkoi "Mpocmotp U", k npeabiaywemy —
kHonko  "Mpocmotp fI".  ®ukcaumsi BLIGPAHHOTO  3HAYEHUs  MPOWU3BOAUTCA
Ha)kaTnem KHonku "BBopa", oTmMeHa BBeAeHHoOro - kHonkowm "M". Ecnm HoBoe
3Ha4YeHUe HEKOPPEKTHO, TO nocre coobLyeHns

HEKOPPEKTHOE
SHAYEHNE

Ha Qucnnee BHOBb NOSBUTCHA CTapoe 3Ha4eHue.

[ns nepexofa K 3Ha4YeHW KMHEMAaTUYECKOW BSA3KOCTU CrefyeT HaxaTb
KkHonky "lNpocmoTp U". Ha gucnnee nosiBuTCA cooblueHue:

BA3KOCTb, m2/c
[UucneHHoe 3HayeHune x 1076]

Ons nameHeHns KMHemMaTU4ecKon BSA3KOCTN HEOOX0AMMO HaxaTb KHonky "Beoa". B
cTapweM paspsife MosIBUTCS MUralLui NpsMOYronbHuK. M3meHeHne 3HaveHus
BbIOPaAHHOroO paspsiia OCYLLUEeCTBMSAETCS HaxaTuem KHOMkM "ApxuB", nepexoa K
cnegywowemMy paspsgy — kHonkon "lpocmoTtp Uk npeablgywemMy — KHOMKON
"MpocmoTp N". drkcaLmst BbIBPAHHOTrO 3HAYEHUSI MPOU3BOANTCS HAXKATUEM KHOMKM
"BBoa", oTMeHa BBeAEHHOro - kHonkon "M". Ecnn HOBOe 3HayeHMe HEKOPPEKTHO,
TO nocne coobLleHns

HEKOPPEKTHOE
SHAYEHNE

Ha gucnnee BHOBb NOABUTCA CTapoe 3Ha4YeHune.

21



9.2.9. lepexog Kk cnegywolwemMy napameTpy — Mamepuasl CMeHKU
mpy6onpoeoda - ocyluecTBrsieTcss ¢ nomollbio kHonku "Mpocmotp U". Ha
Aavicrnree nosiBATCA coobLyeHmne:

Matepuwan Tpy6.
[Ha3BaHMe maTepuanal

Ecnu Heob6xooumo BBeCTU HOBOEe HasBaHuWe maTtepuwana Tpybonposoaa,
cnepyeT Bocnonb3oBaTbcs kHomkow "BBOL", nocne yero B NeBOM HWXKHEM yriy
auncnnesi 3ammuraeT Kypcop.

C nomoLuybio kHomnok "lMpocmoTp unn "Mpocmotp " nponseoautca
BbIOOp Ha3BaHWM MaTepuanoB TpybGONPOBOAOB: cmasb Hepxaeewwas, cmarsb
Hu3koyenepooucmasi, 1BX, nonuamuneH ebicokoeo OasneHus 1B/, nonuamuneH
Hu3koeo OaeneHus MHM, dyyayH.

Ona 3aHecenHnss B namaTb npubopa BbIOpaHHOrO TuNa Martepuana
TpybonpoBoaa HeobxoaMMo  BocMonb3oBaTbcs KHomkow «BBOO» (mpu atom
Kypcop MoracHeT), B MPOTMBHOM Cry4ae nepexos K cregywolemy napameTpy
Oyaet 3anpeLyeH.

9.2.10. lNepexon Kk criegylowemy napameTpy - CPOK 3Kcrsyamauyuu
(eo3pacm) mpy60onposoda - OCyLLECTBMNAETCS C NOMOLLLI0 kHonku "TpocmoTp U,
Ha gucnnee nosiButcs coobuueHmve:

BospacTt Tpy6.
[uncneHHoe 3HayeHue]

Ecnn Heobxogumo  BBEeCTM HOBOE  3HayeHne cpoka  CrnyxoObl
TpybonpoBoaa, crneayeT BOCnonb3oBaThcs kHonkon "BBOM", nocne yero B neBom
HWKHEM Yrny AMCnres 3amuraeT Kypcop.

C nomoubo kHomnok "lMpocmoTp unn "Mpocmotp " npounssoautca

BbIOOp 3HayeHur cpoka cryxbbl TpybonpoBoaa: He 6onee 1 2oda; He bonee 2

nem; He bornee 5 nem; He 6onee 10 nem; He bonee 15 nem; 6onee 15 nem.
®ukcauuss BbIOpaHHOrO BapuaHTa MNPOU3BOAUTCA HaXaTWeM  KHOMKM

"BBoA", OTMeHa - HaxxaTtnem kHornku "M".
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9.2.11. lNepexoa k cneayolemMy napameTpy — eapuaHm ycmaHO8KU
ynbmpa3seyKoeblx u3sjslydameseli Ha mpy6onpoeod — OCYyLeCTBNSETCS C

nomoLbo kHorku "MpocmoTp U". Ha avcnnee nosieutcsi cooblienue:

BAPWAHT YCTAHOB.
HassaHune BapuaHTa ycTaHOBKM

Ecnn HeobGxoaMMo BBECTU HOBbIM BapuaHT ycTaHoBkn YW1 u YWN2,
cnegyeT Bocnonb3oBaTbcs kHomkon "BBO[", nmocrne 4yero B NEBOM HWXHEM Yrny
aucnnesi 3amuraeT Kypcop.

C nomoupto kHomok "Mpocmotp T unm "Mpocmotp " npoussoaunTcs
BbIOOp BapuaHTOB YCTAHOBKM YrbTPa3BYKOBbLIX W3nyyaTenew: ABYXCTOPOHHUA Z-
BapuaHT Unv OOHOCTOPOHHMI V-BapuaHT, CM. NpuroxeHue 7. MNpu ByXCTOPOHHEM
Z-BapuaHTe NnonesHbli curHan B 2 - 3 pasa 6onblue, Yem Npyv OgHOCTOPOHHEM V-
BapuaHTe.

®dukcauusi BbIOpaHHOrO BapuaHTa MNPOM3BOAWUTCA HaXKaTUEM  KHOMKK
"BBoa", oTMeHa - Ha)kaTmnem KHonku "M".

9.2.12. MNepexop k cregytowemy napameTpy - O/1UHa NPsIMOJIUHelUHo20
y4yacmka mpy6onpoeoda Mexdy eudpaenu4ecKkum cornpomuesieHuUeM u
mMecmom ycmaHoeku [1/1-1 ocyliecTenseTcs ¢ noMmolLso kHonku "Mpocmotp U,

Ha gucnnee nossutcs coobLyeHuve:

Mr-1 ycr./ po (nocne, HOMUHan)
'mop_conp, H (h) = [uncneHHoe 3HayeHne, Dy]

roe H (h) —gnuHa npsiMonuHenHoro ydacTtka TpyGonpoBoda mMexay rmapas-
NNYECKUM CONPOTUBIIEHMEM N MeCcToM ycTaHoBku M1-1, namepsietcsa B ea. Dy.

CoobuweHne
Mn-1 ycr.: HomuHan
H = 10Dy; h =2 5Dy
COOTBETCTBYET HOMWHarnbHOW ycTaHoBke [1M1-1 OTHOCUTENBHO MAPaBNNYECKOTO
COMPOTUBIIEHNS], NPU KOTOPOW AAaHHOE COMPOTUBIEHNE HE OKa3biBAET BIIUSAHUS Ha

MEeTPONorMyeckme xapaktepmucTuku npubopa (cm. npunoxeHue 8).
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C nomouysio kHomok "Mpocmotp " unm "Mpocmotp " nponseoautca
BbIOOp  MMOPaBNNYECKUX  COMPOTUBIEHUIN:  «MPOUHUK»,  «KOMIEHO» - W
pacnonoxeHue lNMM-1 0OTHOCUTENBHO HUX.

YBenuyeHne Ha eavHULy YUCMNEHHOro 3HadeHuss BenuunH H unu h
ocyulecTtensieTca kHonkon "APXUB".

dukcaums BbIOpaHHbIX BapyaHTa M 3HAYEHUs1 MPOU3BOOUTCHA HaXaTuem

KHONkx "BBoAa", oTMeHa BbIGpaHHOro HaxxaTnem kHomku "M".

9.2.13. lMepexoa k cregyowemy napameTpy - paccmosiHue L Mexoy
ynbmpa3seykoebiMu usnydamenamu YU1(+V) u YUN2(-V) (npunoxeHus
9,10,11,12) - ocyuwiecTBNAeTCA C MOMOLLbBIO KHOMKU "TlpocmoTp U" Ha gucnnee
NnosiBUTCA COOOLLIEHNE:

Pac. mex. g., mm
[uncneHHoe 3HayeHne BenUYMHBI L]

OTa BenuuMHa BbLIYUCIISIETC PacxXOLOMEPOM B  3aBUCUMOCTU  OT
BHYTPEHHEro [AuameTpa, Tuna YCTaHOBKM, TOMWMHbLI CTEHKW, Martepuana
TpyGonpoBoaa, a Takke Tuma KOHTPONMPyeMoW uakocTu. PaccmosiHue L
usmepsiemcsi mexdy ckocamu Ha Kpbiwkax damyukoe (Mpunoxerue 9). Oanee

HeobxoaMMOo NOAroTOBUTL TPYGONPOBOA K YCTAaHOBKE AATYMKOB.

10. MOHTAX YCTAHOBOUYHbIX MPO®UNEN

10.1. Npu ycTaHOBKE Ha ropu3oHTanbHbIA Y4acToKk Tpybonposoaa
YyCTaHOBOYHble MPOdMAN [OMKHbI HAaXOAUTLCA B TFOPWU3OHTANbHOW MIOCKOCTU
BAOMb NMPOTUBOMONOXHbLIX 00pasyroLwmnMx N3MepuTeENnbHOro yyactka Tpybonposoaa
Ha Hapy>XHOW MOBEPXHOCTM, TaK Kak ocadoK Ha AHe TpybonpoBoAa M BO3MOXHbIE
BO3AYLUHblE My3blPbKN BBEPXY NPEnsTCTBYIOT NPOXOXAEHWUO ynbTpassyka. Mpu
YyCTaHOBKE Ha  HaKMOHHbIA WNW BepTUKaNnbHbIA Yy4YacTok Tpybonposoaa
HanpaBneHne MoToKka AOIMKHO OblTb BOCXOAAWMM AN n3bexaHus BO3MOXHOIo
paspbiBa noToka W obpasoBaHMs BO3AYyLWHOrOo Mewka. PacctosHue ot
rMApaBnM4ecKoro CoNpoOTUBIIEHMS 0 MeCTa YCTaHOBKM AaT4mkoB (H) gomkHO ObiTb

He MeHee 10 Dy, OT MecTa YCTaHOBKM [ATYMKOB [0 MOCMEdyHoLLero

24



rmgpasnuyeckoro conpotmenenna (h) He wmeHee 5Dy. [lpu oTcyTCTBMM
NPSAMONNHENHOrO y4YacTka TakoW AfWHbI BO3MOXHa YCTaHOBKa Ha COKpalLeHHOM
NpsSIMONMHENHOM y4yacTke (cm.n. 4.3).

10.2. PaameTka MeCT yCTaHOBKW NPOUNen n nanyvatenen.

10.2.1. C nomoLwbl pyneTkM WM3MepuUTb OJIMHY BHELUHEN OKPY>XHOCTU
TpybonpoBoga. Ha npoTMBONOMNOXHbLIX CTOpOHaxX TpybonpoBoda HaHECTU PUCKW,
paccTosiHe mexagy KOTOpPbIMU [OSMKHO ObiTb paBHO MOMOBUHE AMWHBLI BHELLHEN
OKpYXHOCTM TpyBonposoaa, ¢ TouHocTbio £ 1 MM. Yepes aTu pucku nposecTn ase
npsMble NUHWUWM, napannensHole ocu Tpybonposoda. [na aTtoro yaobHo
McrnomnbL3oBaTb  YCTAHOBOYHbIE NPOdWnM, BblpaBHMBaKOLWMECS BOOMb  OCU
TpybonpoBoaa.

10.2.2. Ha ogHy Y3 NMHWIA HaHeCTN OBE PUCKM YCTaHOBKM u3nydaTenen,
paccTosiHMe Mexay puckamm OOIMKHO PaBHSATBCA BbIYMCIIEHHOMY PacxogoMepoM
"paccmosiHuto L mexdy damyukamu” (n. 9.2.13). Ons oBYXCTOPOHHEN Z-yCTaHOBKM
[aT4yMKoB HeobXoaAMMO OAHY W3 PUCOK YCTaHOBKW [aT4MKOB MepeHecTn Ha
NPOTUBOMOMNOXHYIO NUHWIO, o6epHyB TpybonpoBoa NEHTOW WM pyneTkon u
COBMECTMB KOHLUbl feHTbl. Tpybonposog 6onblworo agvameTrpa Heobxoaumo
obopauvBaTb LUMPOKON IEeHTOW (ra3eTol unu pynoHoM 060eB), YTO MOBLICUT
TOYHOCTb nepeHoca. Takum o6pa3oM, MONy4eHO [ABe TOYKM YCTaAHOBKM
nanyyarenen.

10.2.3. Kaxgoe MecTo ycTaHOBKM uM3nyyatenei HeobxoouMO 3a4ncTUTb
OT PXXaBYUHbI, Kpackv 1 ApYrnx NoKpbITUN A0 MeTannmyeckoro 6necka ¢ noMoLLbio
NMOCKOro HanunbHUKa. Pasmep kaxaow 3aduiieHHon obnactu: 50 MM nonepek u
150 mm Boonb (-100 + +50 MM OT TOYEK YyCTaHOBKW M3ny4yaTtenei) Tpybonposoaa.
Ha TtpybGonpoBogax gmameTtpom 6Gonee 300 mm 3auMueHHyo obnacTte criegyer
yBenuuuTb. Ha 3auniieHHon obnactu He AOMKHO OblTb PAaKOBWH, KABEPH, CBApHbIX
LIBOB, Pe3KMX BbICTYNOB Wnu BnaguH. Ecnu 3aunctka He nomoraeT, Heob6xoaMMo
BbIOpaTb Apyrue MecTa Anst YCTaHOBKU U3ny4vaTenen.

10.3. Ons [OBYXCTOPOHHEW Z-yCTaHOBKM [aTYMKOB MOHTUpPYETCA [ABa
YyCTaHOBOYHbIX npodunsa (npunoxenus 9, 10, 11), ona oAHOCTOPOHHen V-

YCTaHOBKM - 0aunH npodune (npunoxexue 12).
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10.3.1. OumcTuTe TpybOnNpoBOA OT rPsi3n, CTPYXKEK, ONWUMOK W MbiK MO
BCeN ANVHE U LUMPUHE YCTaHOBOYHbIX MPOdUIen.

10.3.2. KOHTpOrbHbIE PUCKN Ha TOpLAX YCTaHOBOYHBIX Npodunen AOMmKHbI
coBrnagatb C IUHMAMW, NpOBedeHHbIMW BAONb ocu  Tpybonposoaa. Kpas
3auYULLEHHbIX obracTelt AN yCTaHOBKM [aTyYMKOB [OJDKHbI HaxoOWTbCS Ha
paccTtosHun He meHee 30 MM OT KpaeB BHYTPEHHMX YacTen npodunen. BsaumHoe
pacrnonoXeHne YCTaHOBOYHbLIX NPOdUMEen 3aBUCUT OT PacCTOAHUA Mexay
AaTyMKaMu 1 OpPMEHTUPOBOYHO NpuBeAeEHO B npunoxeHusax 9, 10, 11.

10.3.3. Kpenex ycTaHOBOYHbIX npodunen Ha Tpybonposoae AnameTpoMm
no 500 MM BbINOMHAETCS C  MOMOLLUBID LEenel un3 KOMMEeKTa MocTaBKu,
HaTArMBaeMmbIX MpU BbIBOPAYMBAHUWM HATSXKHbIX BUHTOB. Ha Tpy6onposoabl
AnameTpom 6onee 500 MM pekoMeHayeTCs NpUBapuUTb (PUKCUPYHOLLME YTOMKN, CM.
npunoxexue 9, 10, 11.

10.3.4. Tlocne MOHTaxa YCTaHOBOYHbIX Mpodunen Heobxogumo

nepeHecTn Ha HUX ABe PUCKMN YCTAaHOBKU 0AaTYUKOB, NOJTyYEeHHbIEe B n.10.2.2.

11. YCTAHOBKA YNIbTPA3BYKOBbIX U3NYYATENEN

Mpu npoBegeHUn cBapoyYHbIX paboT Ha TpybGonpoBoae He0O6xoAUMO

CHATb yNnbTpa3ByKoBble usnyyarenu YU-1 u YU-2 c tpy6onpoBopaa.

11.1. Bknountb pacxogomep, BOWTM B MEHIO NONb3oBaTens, 40WUTN A0
nyHkta "Amnnutygal, mB".

11.2. YcraHoBKa nsnydvatenem.

Ha npaBunnbHO yCTaHOBIEHHbIX U3NyvaTensax CTPenkn AOMMKHblI coBnaaaTb
C HanpaBfieHVeM ABWKEHUS XUAKOCTW, U3fyyaTenb CcO 3HaKoM "+" JOMKeH CTOATb
BbILLE MO TEYEHUIO, YeM U3MydaTenb Co 3Hakom "—"

11.2.1. Ha pabouyto noBepxHOCTb n3ny4yatens "+V" HaHeCT Cnon cmasku
TonwuHon (0,5 - 1,5) MM n BCTaBWUTb U3NyvaTenb B YCTAHOBOYHbLIA MPOdUMb
(cTpenka Ha u3nyyaTene JorpkHa coBnagaTb C HanpasreHneM ABMXKEHWS MOTOKa
XKMAKOCTU), NIOTHO NpWKaTb PYKOW K MpeABapUTEenbHO 3a4MLLEHHON MOBEPXHOCTU

TpyGonpoBoda M HEMHOro noaBuratb Brepen-Hasag, 4Tobbl pas3gaBwuTb CIOW
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cMasku. 3atem uanyyartenb NpuxkaTb K NOBEPXHOCTM TpybonpoBoga MpUKMMHBLIM
YCTPOMCTBOM (CM. puc. 1) Tak, 4ToObl BEPXHUIM CKOC KPbILWKU M3rnyyaTtensi Obin

HanNpoTUB PUCKN yCTaHoBKM Aatymkos (n.10.3.4)

YU

I_(—

.

- — 4

MpwxnumHoe
YCTPOWNCTBO

Tpy6onposoz

puc. 1

11.2.2. Ha pabouyto noBepxHOCTb BTOPOro yNbTPa3BYKOBOro u3nydarens
"-V" HaHecTu cnou cmasku TonwwmHon (0,5 + 1,5) MM u BCTaBWUTb M3nydyaTenb B
Opyron (ons  [OBYXCTOPOHHEW Z-yCTaHOBKW) YCTAHOBOYHbIA Npodunb  Ha
pacctosHue L ot YU1(+V) Hmxke no TeyeHuto xuakoctu (npunoxenuns 9 - 11). B
crny4ae OOHOCTOPOHHEN V-yCTaHOBKM BTOPOW U3ryyaTernb ycTaHaBnuBaeTCs B TOT
e npocunb, YTO M NepBbii (NpunoxeHue 12). PacctosiHne L namepseTtca mexay
BEPXHMMM CKOCaMu Kpbllek AatyukoB. CTpernka Ha wusnyydaTene [JOSpKHA
coBnagaTtb C HanpaBneHNeM ABWXKEHUsI MOTOoKa XUAKoCcTU. MNoTHO npuxaTb pyKoun
usnyyatenb K MOBEpXHOCTW TpybonpoBoga, Mpu 3TOM 3HayeHve amnnutyabii
[omkHO O6biTb oT 300 MB oo 4000 mB.

Ecnun ycnosue 300 mB < A1 < 4000 mMB He BbINonHsaeTcCs, To Heob6xoanumo
nepenTun K cregyoLemy napaMmeTpy YpOo8eHb yIibmpassyKo8o20 cuaHarsa.

11.2.3. MNepexopn K cnegymwoiiemy napameTpy, ypoeeHb

y/bMpa38yKkos80o20 cUzHasa, OCYLLECTBNSeTCS C NOMOLLblo kHomku "Mpocmotp U

Ha gucnnee nosiButcs coobLueHme:
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YpoBeHb Y3 curHana
[H13KkUR], [BbICOKMN]

Ona uameHeHus 3HayeHUs YpPOBHSA YNbTPa3BYKOBOro curHana cnegyet
HaxaTb kHonky "BBO[", nocne 4yero B NEBOM HWXHEM Yriy aucnnes 3amuraer
Kypcop.

C nomotwbto kHonok "Mpocmotp " unu "Mpocmotp " BeiBUpaeTcs apyroe
3HaYeHWe ypoBHS curHana.

dukcaumss BbIOPAHHOTO 3HAYEHUS MNPOU3BOAUTCS HaXXaTUEM  KHOMKK
"BBoa", oTMeHa BBEAEHHOrO - KHomnkon "M".

Ecnu 3HaueHne amnnutyabl A1 6onbwe 4000 MB, TO 3HayeHue ypoBHSI
curHana HeobxoaMMO yCTaHOBUTb B COCTOSIHME "HU3KUIA".

Ecnun 3navenve amnnutygbl A1 meHbwe 300 mMB, TO 3HayeHne ypoBHS
curHana Heob6xo4MMO YCTaHOBUTb B COCTOSIHUE "BbICOKUIA".

11.2.3. BepHyTbCA C NOMOLLBIO KHOMKM "lpocmoTp ™ npegbigyLemy
napametpy "Amnnutygal". AmMnnuTygal [ormpkHa HaxoauTbca B Mpegenax
50 MB < A1 < 4200 mB. Ecnn 310 COOTHOLLEHME He BbINOMHAETCS, HeobxoamMmo
CMEHUTb cMa3ky (MpU MUCMONb30BaHWM 3MOKCUAHOW cmonbl 6e3 oTeepautens
curHan B 2 pa3sa 6onbLue, Yem Npu UCMoNb30BaHWM NMTOMA) UM CMEHWUTbL BapuaHT
YCTaHOBKM AAaTYMKOB (Npy ABYXCTOPOHHEM Z-BapuaHTe curHan B 2-3 pasa bonbLue,
YyeMm Npv OOHOCTOPOHHEM V-BapuaHTe) WM COBMHYTb OAaTYMKM Ha pPacCTosiHMe
+ (10 + 100) MM, COXpaHWB pacCTOsiHME MexXay HUMU, U 0obUTbCs 3HaYeHus
amnnutyabl1l 50 mB < A1 <4200 mB Ha HoBOM mecTe.

11.2.4. Ecnu He ygaeTcs nonyyntb amnnutydy curHana Gonbwe 50 mB,
TO BO3MOXHO, YTO:

a) B TpyboNpoBoAe HET XNOKOCTY;

6) HenpaBuNbHO YCTaHOBMEHbI yrbTpasBykoBble u3nyyatenn YU1(+V) un
YW2(-V) (CTpenku Ha HUX OOSKHbI BbITe HanpaBneHbl B 04HY CTOPOHY M coBnaaaTh
C HanpasfeHVeM [OBWXKEHUA MOoToKa XWAOKOCTW; wuanyyatens "+V" p[orkeH
HaxXoaUTLCA BbILIE MO TEYEHUIO MOTOKA XKUAKOCTU, YeM manydartens "-V");

B) nryioxo 3a4vuieHa NoBepxXHOCTb pr60ﬂp080ﬂa;
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r) KONMMYECTBO ra3oBbIX BKMOYEHWIA U TBEPAbIX YACTUL, B KOHTPONMpYEMOW
cpene npesblwaeT 1%. PekomeHgyeTcss HamTu Opyroe MecTo AN YCTaHOBKM
pacxogomepa, Hanpumep, nepeg rmapasnM4yeckum COMNpOTUBEHNEM
(anadparmoit);

[4) Ha BHYTpeHHel cTeHke TpybonpoBoga o6pa3oBanvcb HapoCThl.
PexomeHgyeTca HaWTu yyacTok TpybonpoBoga C MUHMMAnbHbIM — CPOKOM
3KCnnyaTauuv unm caenatb BCTaBKy B TPyGONpoBoa HOBOrO y4acTka;

e) wMmatepuan TpybonpoBoAa HE3BYKONMPOBOAEH W3-32 BHYTPEHHWX
HEOAHOPOOHOCTEW, TpelwMH U KaBepH. PekomeHgyeTcs caenatb BCTaBky B
TpybonpoBoa HOBOrO y4yacTka 13 3BYKONPOBOASLLEro Matepuana.

Mepexop K To4HOW ycTaHOBKe AaT4mkoB ocyllectenaetca TOJIbKO nocne
nony4yeHus 3HaveHusa amnnutygel1 50 mB < A1 <4000 mB.

11.2.5. ToyHast ycTaHoBKa AaTyMkoB. C nomoLbio kHorku "Mpocmotp U
HeobXoauMO NepenTu K cregytollemy NyHKTY — amMnaumyo0az2 yibmpa3eyKoeoz20o

cuzHana. Ha gucnnee nosiutcsi coobuieHue:

Amvnnutyga 2, mB
[uncneHHoe 3Ha4veHue (0 - 4200)]

3atem crnegyeT MeAneHHO cCcOBUraTb YrbTPasBYKOBOW M3nydaTternb
YWN2(-V) B HanpaBneHun YN1(+V), [OOMBLUNCE CHUXXEHNS 3HAYEHNSt amnnnMTyabl2 B
nontopa - ABa pasa oOT HadanbHoro. 3atem YWM2(-V) cnegyeT menneHHO
otoasuraTb oT YW1(+V), Nnpu 3TOM 3Ha4YeHue aMnnnTyabl2 Ha4YHET yBenM4MBaThbCs,
[OCTUrHEeT MakCMMyma W CcTaHeT yMmeHbluatbcs. Heobxogmmo 3adpumkcupoBsaTthb
AaTunKk B MOMOXEHWN MaKCMMamnbHOro 3HaYeHWs aMnnuTygpl2, 4YMCreHHoe
3HaYeHNe KOTOPOro Npu 3TOM AOMKHO ObiTh B AvanasoHe ot 50 go 4000 mB. Mpwu
JanbHenweM pasaBKeHun AaTYMKOB NOSBATCA APYrne 3HayYeHUs Makcumyma, Ho
npaBurbHOE MOMOXeHWe [AaTyMKoB - MakCUMyM, Onkanwmi K pacyeTHOMY
paccTtosHuio. HangeHHoe nonoxeHvwe AaTYnKoB MOXET OTNIMYaTbCA OT pacyeTHOro
He bonee, yem Ha 0,07 Dy. lNpy HEBO3MOXHOCTVM TOYHO ONPEAENUTb NONOXEHUE
AaTYMKOB MO MaKCMMyMy CUrHamna ux criegyeT ycTaHoBMTb Ha pacctosHue Ha 0,05

Dy MeHee pacyeTHOro.
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11.2.6. Ons Bu3yanbHoOro HabnwogeHuss MHAMOPMaLUMOHHOIO curHana
MOXHO noAakntounTe ocumnnorpacd k knemmam GND, CP8 u CP3, ncnonb3ays
BbICOKOOMHbIV LUyN. CUHXPOHM3ALUMIO HEO6XOAMMO BbINOMHATL MO MOMNOXUTENBHO-
My POHTY Ha knemme CP8, nonesHbln curHan Habniogate Ha knemme CP3.
3agepxkka BpemMeHu B MKC Mexgy ¢poHTom Ha CP8 u curHanom Ha CP3 gns
ABYXCTOPOHHEN YCTAHOBKWU U XOMNOAHOW BOAbI NPUMEPHO paBHa avameTpy Tpybbl B
MM. Pabouen gaBnsietcs nepsas MNOMNoOXWUTenbHas MOMyBOMNHA, e€e aMnnuTyada
OOJmKHa ObITb B Npegenax ot 50 go 4200 mB.

11.2.7. 3atem cnegyetr 3adukcuposatb YW2(-V) B yCTaHOBOYHOM
npodoumrne ¢ NOMOLLbIO MPUMXKXUMHOMO YCTPONCTBA. 3HaYeHWe amnnuTygbl Npy 3TOM
OOMKHO ObiTb MeHblie 4200 mB. [Ona npocmoTpa pesynbTaToB M3MeEpEeHus
Heobxoammo BepHyTbca B pexum "USMEPEHUA", Heckonbko pa3 HaxaB Ha

kHonky "MEHIO". Ha aTom ycTaHOBKa 4aT4MKOB 3aKOHYEHa.

12. YCTAHOBKA HYJNA PACXOOOMEPA

12.1. Tpu ycTaHOBKe YynbTPa3BYKOBbLIX W3ny4aTenen Ha TpybonpoBos
BCINEACTBME HEPOBHOCTEN BHELUHEN W OTMOXEHWN Ha BHYTPEHHEWN MOBEPXHOCTU
BO3MOXHO napannenbHoe CMeLleHne pacxodHOW XapakTepucTukm npubopa,
KOTOpOE MOXeT AocTUraTh BenuumHbl + 0,1 m/c. KomneHcauus aToi NorpeHocTu
OCYLLECTBNSETCS YCTAaHOBKOW Hyns npubopa.

[ns nepexoga n3 pexuma "MSMEPEHUA" B pexum "YCTAHOBKA «0»"
TpebyeTca oauvH pa3 HaxaTb KHomky "M", koTopasi pacnonoxeHa nog KpbILLKON
npubopa (npunoxeHue 5), Ha gucnnee NOSABUTCA NPEANOXEHNE:

MEHIO MONb30OB-J1A

Oanee nouck pexuma "YCTAHOBKA «0»" ocyliecTBnsaeTcs ¢ NOMOLLbIO
KHoMok "lpocmoTp ™ wm "MpocmoTp U" Ha pvcninee pomkHO nOSIBUTBLCS
cooOuleHue:
"YCTAHOBKA «0»"
Bxop B pexum "YCTAHOBKA «0»" ocywiecTBnsieTCA ¢ NOMOLLbI KHOMKK

"BBOL" Ha gucnnee nosensieTcs coobLyeHune:
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VHecwmell, m/c
[uncneHHoe 3HaveHue]

roe  VHecmel, — W3MEpEHHOE pacxodOMepPOM 3HayeHWe CKOPOCTU MoToKa
XUOKOCTU.

YcTtaHosky «0» npubopa MOXHO NpoBeCTN AByMSA cnocobamu:

12.2. Ecnn BO3MOXXHO OCTaHOBUTb NMOTOK XXWAKOCTU, TO:

12.2.1. OCTaHOBUTb MOTOK;

12.2.2. Mpun 3anonHeHHOM XMAKOCTbIO TpybonpoBoae 3anvcaTtb 3HayYeHue
VHecmely (MoxXeT ObITb oTpuUaTenbHbIM);

nponuctatb cogepxumoe pexuma "YCTAHOBKA «0»" ¢ NOMOLLbHO KHOMOK
"Mpocmotp " unm "Mpocmotp U" Ao nosiBnenns Ha aucnnee coobLLeHNs:

Cwmeulenue, V m/c
[uncneHHoe 3HaveHue]

12.2.3. BBecTu 3Ha4yeHue

CwmelleHue, V m/c = — VHecmel, M/c

[ns saTtoro HeobxogmMmMo Bocnonb3oBaTbcs kHonkow "BBOM", nocne 4yero
cTapwuii paspsif BbIAENUTCS KYpCOPOM. YBENUYEHVWE Ha efuvHuLy 3HayveHust
paspsga, BbIOENEHHOro  KypcopoMm, ocyulectBnsdetcsa  kHonkon "APXUB",
nepemellieHne Kypcopa - ¢ nomollblo kHornok "Mpocmotp " wrm "Mpocmotp U
HabpaHHoe 3HayeHue 3anucbiBaeTcs B namsaTb npubopa C MOMOLLBH KHOMKM
"BBOLO".

12.3. Ecnn HeBO3MOXHO OCTaHOBWUTbL MOTOK >KMAKOCTWM, HO pacxoq
ctabuneH, TO:

12.3.1. 3anucaTb YUCNEHHOEe 3HayYeHMe CKOPOCTU MNOTOoKa XKUAKOCTU
VHecmell, M/c (MOXeT BblTb oTpuULaTENbHBLIM);

12.3.2. TMponuctate pexunm "YCTAHOBKA «0»" C nOMOLLbIO KHOMOK
"Mpocmotp N unm "Mpocmotp U" Ao nosiBnexns Ha gucnnee coobLLEHNS:

AMMONUTYOA 1, mB
[UncneHHoe 3HaveHue]
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NOMeHsITb MecTaMu ynbTpassykoBble uanyyatenu YU1(+V) n YN2(-V) (TouHocTb
yctaHoBKM T 1 mm). Mpu atom crpenku Ha YU1(+V) n YN2(-V) gomkHbl GbiTb
HanpaBneHbl B CTOPOHY, MPOTUBOMOMOXHYK HanpaBneHUo ABWXKEHUS MOTOKa
Xuakoctu. HoBoe 3HayeHne amnnuTyabll He OOMKHO oTnM4aTbca Gonee yYem Ha
(5 —10) % oT cTaporo 3Ha4eHusi. B npoTMBHOM crnyvyae HaHeCTU Ha 4aTYMKN HOBbIV
CIov cMa3sku;

12.3.3. Tponuctate pexum "YCTAHOBKA «O0»" ¢ nomoLibio KHOMOK

"Mpocmotp " unu "MpocmoTp U" Ao nosBneHus Ha ancnnee coobLLeHus:

VHecmell, m/c
[UncnenHoe 3HaveHue]

3anucaTb HOBOE 3HayeHne VHecmell, M/C (MoXeT BbiTb oTpuLaTenbHbIM);
12.3.4. Tponuctate pexum "YCTAHOBKA «0»" c nomoLibi KHOMOK
"Mpocmotp " unu "MpocmoTp U" Ao nosiBneHus Ha ancnnee coobLLeHus:

AMMIUTYOA 1, mB
[UncneHHoe 3HayeHwne]

noctaBuTb ynbTpasBykoBble usnyyarenn YWU1(+V) n YN2(-V) B nepBoHavansHoe
NomnoXeHne (TOYHOCTb ycTaHoBkM T 1 mm). Mpu atom cTpenku Ha YU1(+V) u
YWU2(-V) pomxHbl ObiTb HanpaBneHbl B OA4HY CTOPOHY M coBnagatb C
HanpaBneHMeM ABWXEHUA NMOTOKa Xuakoctu. Hosoe 3HaveHne "AMITINTYObI
1" He pomkHO oTnmyatbes Gonee vem Ha (5 — 10) % ot cTaporo 3HadeHus. B
NPOTUBHOM CIlydae HaHeCTW Ha OaTUYMKM HOBbIV CIOW CMas3Ku;

12.3.5. Tponuctate pexum "YCTAHOBKA «O»" C nomoLibio KHOMOK
"Mpocmotp " unm "Mpocmotp " Ao nosiBneHnst Ha gucnnee coobLueHus:

VHecmell, m/c
[uMcneHHoe 3HaveHue]

3achmkcmpoBaTb HoBOe 3HadeHne VHecmell, m/c. OHO [OMKHO CcoBMagaTb C
3apuKCMpoBaHHbIM  3HavyeHnem VHecwmell, M/c, nonyyeHHeim B n.12.3.1.

CoBnageHvne pes3ynbTaToB O3HAYaeT, YTO 3a Bpems BbIMoNHeHus n.n.12.3.1. -
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12.3.5. ckopoCTb NOTOKa He U3MeHunace. B NpoTMBHOM criydae NoBTOPUTL MYHKTHI
12.3.1+12.3.5.

12.3.6. lMponuctate pexum "YCTAHOBKA «0»" c noMOLLbIO KHOMOK
"Mpocmotp N" unm "Mpocmotp U" Ao nosiBnenns Ha aucnnee coobLLeHUs:

CwmelleHue, V m/c
[UncnenHoe 3HaveHue]

YCTaHOBUTb 4YUCIIEHHOE 3HadeHne cMmeleHus V M/c, paccynTaHHoOe no

copmyne:

Vunecme (n.12.3.1) +Vunecme (n.12.3.3)
2

CmewenueNml c = —

[ns sTtoro HeobxoaMMo Bocnonb3oBaTbcs kKHomnkow "BBOM", nocne 4yero
cTapwui paspsg YUCMEHHOro 3HAa4YeHUs BbIAENUTCA KYPCOPOM. YBENWYeHue Ha
€VHWLY 3HavYeHns paspsga, BblAEMNEHHOro KypCOpPOM, OCYLLECTBMSIETCS KHOMKOM
"APXVB", a nepewmelleHne Kypcopa - C MOMOLLbIO KHOMOK "lpocmoTp " wrm
"MpocmoTp U". HaBpaHHOe UMCNOBOE 3HAYEHWE 3anNCbIBAETCS B MaMsTh npubopa
C nomoLbto kHonkm "BBOMO".

Ha atom "YCTAHOBKA «O»" npubopa 3akoH4yeHa. [Insa npocmoTpa
pe3ynbTaToB W3MepeHuih Heobxoaumo BepHyTbcs B pexum "MSMEPEHUA"

OBYKpaTHbIM HaxaTtmem kHonku "M".

13. BIOKUPOBKA U3MEPEHWW NMPU MYCTOM
TPYBOMNPOBO[JE.

Mpw akcnnyaTaummn pacxogomepa GbiBaloT cuTyauum, koraa Tpybonposod
He MOSHOCTLIO 3arMofHEH XUAKOCTLIO UMK OMycToleH. B aTom cnydyae nokasaHusi
pacxogoMepa He pernameHTUMpoBaHbl. [na Toro, 4tobbl Mpu HEesanonHeHHOM
TpyGonpoBoae pesynbTaT M3MEPEHUsI PaBHSAMNCS HyJ0, pekoMeHayeTca Z-BapuaHT
YyCTaHOBKM U3fyyaTeniei, yron B Mexay nnocKOCTbIO YCTAHOBKM M3nydaTtenen u

rOPM30HTarbHOW NITOCKOCTBI0 AOMKeH ObiTb 6onbLue 20° (puc.2 )
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YpoBeHb
3anonHeHus

Puc.2
[ns nepexona us pexuma "MBMEPEHUA" B pexum "HESAMONMHEHHbIN

TPYBOIMPOBO[" TpebyeTcs oanH pa3 HaxaTb kHonky "M", koTopas pacnonoxeHa

noA Kpbiwkon npnbopa (npunoxexue 5), Ha gucnnee NosSBUTCA NPeAnoXeHue:
MEHIO MNMOJ1b30B-J1A

[anee nouck pexuma "HE3AMONHEHHbLIA  TPYBOMPOBOL"
OCyLLECTBNSETCA C nomolbio kHonku "Mpocmotp " wunm "Mpocmotp U". Ha
AvCniee [AOMKHO NOSIBUTLCS COOBLLEHUE:

HE3AMONHEHHbIV
TPYBOMPOBON

Bxog B pexum "HESAMOJTHEHHbLIN TPYEOMNPOBOA" oCyLlecTBNsAeTCA
¢ nomolLubto kHonkn "BBOM". Ha ancnnee oomkHO NOSIBUTLCS COOOLLEHME:!
BBEOWTE MAPOIJb
n 3amuraet kypcop. [locne BBoga naponsi Heo6xoauMo HaxaTb kHonky "BBO[M".
Ha gucnnee nossutcsa coobLyeHuve:

Ao [uncneHHoe 3HayeHne]
YpOBEHb OTCEYKN [YMCNEHHOE 3HAYEHNE]

rae Ao — amnnuTyga ynbTpasByKOBOrO CUrHana npuv nycTtom Wnu
He3anonHeHHoM TpybonpoBsoae.
Onsa Toro, 4toObl NpWM He3anonHeHHOM unu nycTtom Tpybonposoae

pesynbTar N3MepeHnn pacxoga ObIn paBeH Hynto, Heobxoanmo YCTaHOBUTb
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ypoBeHb oTceyvkn npesbiwarowmum Ao Ha (10 — 15) %, HO npu 3TOM YpOBEHbL
OTCEYKM JOIMKEH ObITb MeHbLUe, YeM amnnuTyga A2 (cm. n. 11.2.5) npumepHo B 2 —
400 pas.

BosspaT wu3 pexuma "BIIOKMPOBKA W3MEPEHUW" B pexum

«N3MEPEHWNA» ocywecTBnseTca AByKpaTHbIM HaXkaTeM KHOMKu « M.

14. YCTAHOBKA 3JIEKTPOHHOI'O BJIOKA B3-1

14.1. Tlpn ycTaHOBKE M MOHTaXe pPacxoAOMepoB [OIMKHbI CTPOro
cobnogatbCcs npaBuna TexHUKM 6e30nacHOCTW, W3MOXEHHble B pasgene 7
"YkasaHua Mep 6e3onacHoCTM" M B HOPMAaTMBHO-TEXHUYECKUX [AOKYMEHTax,
OEeNCTBYIOLMX Ha npeanpuaTMu-noTpebutene.

14.2. TlockonbKy npu YCTaHOBKE YNbTPasBYKOBbLIX W3nyyatenem wu
YCTaHOBKE Hymns pacxofoMepa 3MeKTPOHHbIA Ornok [ofmKeH HaxoauTbCs B
HEenocpeACcTBEHHON 6nM30CTM K M3ny4aTensm, TO OKOHYaTeNbHyl YCTaHOBKY M
NOAKMNIOYEHNE 3MneKTPOHHOro 6Groka crnepyeT Npou3BOAWTL MOCME BbIMONHEHUS
3TUX MYHKTOB.

YcrtaHoBky B3-1 Ans kommep4eckoro y4eta pekoMeHayeTCs BbIMOMNHATL B
MeTannuyeckom Lkady co CMOTPOBbLIM OKHOM W METNSAMM AN onnoMoupoBaHus;
Takke B3-1 moxeT ObITb yCTAHOBMEH Ha NPUOOPHOM LUMTE, NynbTe yrNpaBneHus,
Ha CTone, Ha KPOHLUTENHax 1 np.

He ponyckaetcs ycraHoBka bB3-1 BOnM3n 6Gatapen oTtonneHus,
3NEKTPUYECKUX Meven U APYrnux UCTOMHUKOB Tenmna, a Takke B MNoMeLLeHusX, B
KOTOpbIX Temnepatypa BO3dyXa MOXET BbIXOAWTb 3a Npefenbl, yka3aHHble B

pasgene 4 "TexHu4eckue aaHHble".

15. HACTPOMKA TOKOBOI'O BbIXOJA

15.1. Ecnu npubop o6opyaoBaH 610KOM TOKOBOTO Bbixo4a, TO BO3MOXHa
HacTpowika aToro 6roka. [ins Bxoga B peXXum HacTPOWKM TOKOBOIO BbIXOAa

Heobxoaumo HaxaTb KHonky "M". Ha gucnnee nosiButcsa Hagnmce:

"MeHto nonb3oB-ns"
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HaxaTuem kHonku "MpocmoTtp " unm "MpocmoTp " Heobxoammo [oiiTH Ao NyHKTa
MEHI0
BbixogHow curHan
MOCTOSIHHbIN TOK
1 HaxkaTb kHomnky "Beoa". Ha gucnnee nosiButcsa coobuieHne
[Onana3soH
X..X MA
[na nameHeHns guanasoHa BbIXOAHOrO TOka Heobxoaumo HaxaTb kHonky "Bsoa".
B neBom HWXHEM yrny Oucnnes MOSBUTCA MUrarolLMi KBaapaTt — npurnalleHune K
naMeHeHnio 3HadveHus. Haxatme kHonku "Mpocmotp " wurm "Mpocmotp U
npueegeT k nepebopy BO3MOXHbLIX AMAna3oHOB BbIXOQHOMO CUrHamna nocTOsIHHOro
Toka: 0.5 ™A, 0..20 ™A, 4..20 MmA. Pukcauuss BbIGpaAHHOrO 3Ha4YeHus
NPOU3BOANTCA HaaTuem KHoMnku "BBoA", oTMEHa BBEAEHHOIO HaXKaTWeM KHOMKK
"M".  Tpu  ogHOHanpaBneHHOM  M3MEpPEeHWM  pacxoja  BbIXOOAHOM  TOK
nponopumMoHaneH TekyllemMy pacxogy, W MakCMMym TOKa COOTBETCTBYeT
MakcumansHoMy pacxogy. [Npu AByHanpaBneHHOM U3MEPEHUM pacxoda BbIXO4HOM
TOK NPOMOpUUOHaneH MoAymno Tekywero pacxoga. [locne nameHeHUss HacTpoek
Onoka TOKOBOro BbIXO4a HeOOXOOAMMO HECKONbKO pa3 HaxaTb KkHonky "M",

A0BMBLUKNCH Nepesarpyskn pacxogomMepa.

16. HACTPOMKA UMMYJIbCHOIO BbIXOOA

16.1. Ecnn npmnbop obopygoBaH OnokOM MMMYNbCHOrO BbIXOAd, TO
BO3MOXHa HaAcTporka 3Toro 6roka. [Ins Bxoga B peXvM HAacTPOMKM MMMYMbCHOMO
BbIX0a HEOOX0AUMO HaxaTb KHOMKy "M", pacnonoxeHHyo noa Kpbllwkow npubopa.
Ha gucnnee nosiBUTCA HAAMUCh:

"MeHto none3os-nsa"
HaxaTuem kHonku "MpocmoTp " unm "Mpocmotp " HeoBxoaumo AONTW A0 NyHKTa
MEHH0
BbixogHow curHan

Hopmup. Nmnynbc

1 HaxaTb kKHoMky "Beoa". Ha gucnnee nosiButcsa coobLueHne
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Bec nmnynbca, m3
[umcneHHoe 3HauveHue 0,01 - 500]

16.2. Ecnn HeobGxoOMMO BBECTM HOBOE 3HA4YeHME Beca MMNynbca, TO
cnegyet Bocnosfb3oBaTbes kHonkor "BBO[M", nocne 4ero crapwwuii paspsig
YUCIEHHOrO 3HAYeHUs1 BbIAEMNUTCA KYpCOpPOM. YBenuyeHue Ha eaunHuLy 3HavYeHus
paspsga, BblAeNeHHOro KypcopoMm, ocyliecTBnsetca  kHonkon "APXWNB",
nepemMeLleHe Kypcopa kHonkon "lNpocmoTp fi". HoBoe 3HaueHue 3anucbiBaeTcs B
namsaTb Npubopa ¢ noMmoubto kHonky "BBOL". Ecnv HOBoe 3Ha4YeHne HEKOPPEKTHO,
TO nocne coobLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha gucnnee BHOBb NOSBUTCS CTapOe YMCIEHHOE 3HadYeHue. Npru3Hak KOPPEKTHOCTM

YKas3aH B cnefyruiemM nyHKTe.

16.3. MNepexon k cnepyowemy napameTpy — O/UmMeIbHOCMb 8€C08020
umrnyrnbca — OCYLEeCTBNAETCS C NOMOLLbIO KHOMKK "“lMpocMoTp ™ unm "MpocmoTp
U". Ha gucnnee nosiBnsieTcs COOBLLEHUE:

ONNT. UMNYJIbCA, C
[uncnenHoe 3HauveHue (0,1 - 10)]

[ns BBOAa HOBOrO 3HAYeHWs ANUTENbHOCTU MMMynbca Heobxoaumo
HaxaTb kHomky "BBO[", nocrne 4ero crapwuin paspsg YWCMEHHOro 3HayeHust
BbIAENUTCA KypCOPOM. YBenuueHne Ha eanHuLy 3HaveHns paspsga, BbleneHHOro
Kypcopowm, ocyllectensietcs kHonkon "APXUB", nepemelyeHne Kypcopa - KHOMKON
"Mpocmotp 1" unm "Mpocmotp U". HoBoe 3HaueHue 3anvicbiBaeTcs B NamsiTh
npubopa ¢ nomowbio kHomku "BBOL". Ecnu HOBOe 3HayeHMe HEKOPPEKTHO, TO
nocne coobLeHus

HEKOPPEKTHOE
SHAYEHNE

Ha aucnnee BHOBb NMNOABUTCA CTapoe YMCleHHOoe 3Ha4YeHune.
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16.4. Mpu npozpamMMupoO8aHUU YUCIIEHHbLIX 3Ha4YeHUl eeca UMMysbca
u e20 dnumesibHocmu GOJIKHO EbINOJIHIMbCS COOMHOWEeHUe:
3
[6ec_umnynvca, m”] o 3600
3
Qmax[m” /u]

- O!]-[C]

1,1 (dnumernbHocmb umnynbca, [c] ) <

Ecnn ykasaHHOe HepaBEeHCTBO He BbLIMOSHSAETCH, TO NpW nepesarpyske
Mnn BKINKOYEeHUn an60pa BbIBOAUTCS COODLLIEHME:

MAPAMETPbI
HECOBMECTNMBbI

KOTOpOEe yaepXuBaeTcs B TedeHue 3 C.
16.5. Tlocne wu3MeHeHuss HacTpoek Onoka KMMNynNbCHOrO BbIXO4a
Heob6XoOAMMO HEeCKONbKO pa3 HaxaTb kHorky "M", pobuBlmce nepesarpysku

pacxoaomepa.

17. HACTPOWKA PEJIEAHOIO BbIXOOA

17.1. Ecnn npubop ob6opyaoBaH O6rnokom penenHoro Bbixoga, ToO
BO3MOXHa HacTporika atoro 6noka. [Ans BxoJa B peXUM HACTPOWKU pernerHoro
BbIxoAa Heobxoanmo HaxaTb kHorky "M", pacnonoXeHHyo nog KpbiLKown npubopa.
Ha agucnnee nosiBMTCSA Haanuchk:

"MeHto nonb3os-nsa"
HaxaTtvem kHonku "Mpocmotp " nnm "Mpocmotp U" HeoBxoaumo [oiiTv Ao nyHkTa
MEHI0

PENEVHbIV
BbIXOA

17.2. Hanee yCTaHOBKa napameTpos penenHoro curHana
ocyLlecTBNsAeTca ¢ nomowbio kHomkn «BBOM». Ha gucnnee OOMmMKHO NosiBUTLCA
cooOuleHue:

3AMbIKAHUE MPU
[uncneHHoe 3HaveHune] % oT Qmax
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T.e KOHTaKTbl pefie 3aMblkaloTcs NpyM  OOCTUXKEHUW PaCXO4oM  3aJaHHOro
YNCIIEHHOIO 3HAYEHUS.

Ecnn HeobGxooumo BBECTUM HOBOE YMCNEHHOE 3HayeHwe, TO cnegyeT
BOCMnonb3oBaTbCa kHonkon "BBO[M", nocne uyero crapwwuin paspsi YMCNEHHOro
3HaYeHUs BbIOENUTCA KypcOpOM. YBENWYEHWE Ha eOuvHULY 3HaveHus paspsiaa,
BblOENEHHOro KypcopoMm, ocyluectsnsetcs kHonkon "APXWMB", a nepemelleHne
kypcopa - kHorkoit "MpocmoTp N unm "Mpocmotp U". BHOBL BBEAEHHOE 3HAYEHNE
He AOMKHO ObiTb PaBHO 3HAYEHMWIO pa3MblKaHUSA KOHTaKTOB. BbibpaHHoe 3HauveHune
3anncbiBaeTcs B NamsATb npubopa ¢ nomoulbto kHonku "BBOMA". Ecnn HabpaHHoe
3HaYeHne KOPPEKTHO, TO OHO OCTaeTCs Ha Aucnree, B MPOTUBHOM Cryvyae Ha
aucnnee nosBNsSETCs U yaepxmnBaeTcs B TeueHne 3¢ cneayowee coobLueHne:

HEKOPPEKTHOE
3HAYEHME

a 3aTem MOSIBUTCA CTapoe YMCHEHHOE 3HauYeHne. 3HaueHUe 3aMbIKaHNs KOHTAKTOB
[OIDKHO OTMNYATLCS OT 3HAYEHUS UX Pa3MbIKaHWS.

17.3. lNepexon k cnegywlwemy napameTpy — 3HayeHue pacxoda, npu
KOMOPOM KOHMaKMb! pesie pasmbIKalomcsi — OCYLLECTBISETCS G NOMOLLIbIO KHOMKM
"Mpocmotp N" unm "Mpocmotp U". Ha aucnnee nosiButcs cooblueHve:

PA3MbIKAHUE TPU
[umcneHHoe 3HaveHune] % ot Qmax

Ecnn HeobxoamMmo BBECTM HOBOE YMCMEHHOE 3HaveHue pacxopa, npu
KOTOPOM KOHTaKTbl penie pasMblKaloTCs, TO CNedyeT BOCMOMb30BaTbCA KHOMKOWN
"BBOL", nocne 4ero crTapwuin paspsg YUCIEeHHOro 3HauyeHusi BblOenuTcs
KypPCOPOM. YBENMYEHNE Ha eanHULY 3HaYeHUs paspsida, BblOENEHHOro Kypcopom,
ocyulectBnsaetca kHonkon "APXWB", a nepemellieHne Kypcopa - KHOMKOW
"Mpocmotp " vnm "Mpocmotp U". HaBpaHHoe uncroBoe 3HauYeHWe 3annckiBaeTcs
B NamMaTb npubopa ¢ nomolbio kHomku "BBOM". Ecnu HabpaHHoe 3Ha4eHue
KOPPEKTHO, TO OHO OCTaeTCca Ha Auchnee, B MPOTMBHOM Clydae Ha gucnnee
NosIBNAETCA N yAepXKnBaeTcs B TeveHne 3 ¢ crneaytollee coobLueHve:

HEKOPPEKTHOE
SHAYEHNE
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a 3aTeM MOSIBUTCH CTapoe YMCMEHHOe 3HayeHve. 3HayeHne 3aMblkaHUs KOHTaKTOB
[AOIDKHO OTNMYATLCA OT 3HAYEHMS UX pa3MbIKaHUs.

BosspaT u3 pexuma "YCTAHOBKA TAPAMETPOB PENEMHOIO
BbIXOOA" B pexum «M3MEPEHWA» ocywecTtBnsieTcs AByKpaTHbIM HaXaTuem

KHOMKN «M».

18. HACTPOMKA UHTEP®ENCA RS232 (RS485)

18.1. Ecnu npubop obopygoBaH wuHTepdericom RS232 (RS485), To
BO3MOXHa HacTpovika aToro 6noka. [Ins Bxoda B pexvM HacTponku uHTepderica
Heobxoammo HaxaTb kHonky "M". Ha gucnnee nosiButcst Hagnuee:

"MeHto nonb3os-nsa"
HaxaTtuem kHonku "Mpocmotp " unmu "MpocmoTp " Heobxoaumo [oiiTH Ao NyHKTa
MEHI0

UHTepdenc
[Tvn]

roe [Tvn] 3aBMCUT OT yCTaHOBMNEHHOIO B Npubop uHTepdeiica.
18.2. "RS-485". Haxatue kHonkn "BBoa" npuBeaeT K BXo4y B HAaCTPOWKU
CBA3N:

Anpec

[uncneHHoe 3HayeHue]

YCTaHOBMNEHHbIE W3rOTOBUTENEM MapamMeTpbl CBA3M npubopa COOTBETCTBYIOT
napaMmeTpam, YCTaHOBMEHHbIM MO YMOMYaHWIO B KOMMbLIOTEPHOW nporpamme
"Curnyp 6a3a gaHHbIx". s nsSMeHeHust 3Ha4YeHns CeTeBOro agpeca HeobxoaMmo
HaxaTb kHonky "BBoa". B crTapwem paspsge 3HavyeHuss agpeca nosiBUTCS
MUraloWmn  NpsiMOYronbHUK.  M3meHeHne 3HayeHust BbiGpaHHOro paspsiga
OCYLLEeCTBAETCA HaxaTueM KHonku "ApxmB", nepexod K crnegyroLiemy paspsagy —

KHonkon "lpocmoTp U« npeablgywemy — kHonkown "lpocmoTtp ". dukcauus
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BbIOPAHHOrO  3Ha4YeHUss NPOM3BOAUTCA HaxaTMem kHonku "Beoa", oTmeHa
BBEEHHOrO - kHonkon "M".

[na nepexoga Kk cnegywolieMy napameTpy HeobGXo4MMO HaXaTb KHOMKY
"Mpocmotp U". Ha gucnnee noseutcs cooblueHme:

CkopocTb, 6ut/c
[uncneHHoe 3HaveHue]

18.2.1. AnA M3MEHEHMs CKOpPOCTM CBA3M HEOOXOAMMO HaxaTb KHOMKY
"Beoa". B neBoM HWxXHeM yrny Auchnes nosiBUTCA Murawowun keagpaT —
npurnalleHne K M3aMeHeHmo 3HadeHusi. Haxatune kHonku "Mpocmotp M wnum
"Mpocmotp U" npueepeT k nepeGopy BO3MOXHbIX BApWUAHTOB CKOPOCTU CBSI3M:
1200, 2400, 4800, 9600 6uTt/c. dukcaumsa BbIGPAHHOIO 3HAYEHUA MPOU3BOAUTCA
Ha)kaTnem KHomnku "BeBopa", oTMeHa BBeeHHOro - kHonkon "M".

[nsa nepexoaa k criegyolemy napaMmeTpy HeOOXOAMMO HaXaTb KHOMKY
"Mpocmotp U". Ha gucnnee nosiButcs cooblueHme:

KoHTponbHbIV GUT
Het

18.2.2. [Nl M3MEHEHMSA KOHTPOMbHOrO BuUTa HEOOXOAMMO HaXaTb KHOMKY
"Beoa". B neBoM HmxHeM yrny Aucnnes nosBUTCA MuUralowuin keagpaT —
npurnalieHne K M3MeHeHMo 3HaueHusi. Haxatue kHonku "Mpocmotp M wnum
"Mpocmotp U" npuBepneT k NnepeGopy BO3MOXHbLIX BAPUAHTOB KOHTPOMLHOTO BuTa:
HeT, 4eT., HeyeT. ®ukcaums BbIOPAHHOTO 3HAYEHMSI MPOM3BOAUTCS HaXaTUEM
KHOMKu "BBoA", oTMeHa BBeAEeHHOro - KHornkon "M".

18.3. "RS-232". Y aTtoro uHTepdenca HacTpoek HeT. [JocTyneH TOnbKo
pexvM NpoBepKX, ANA BXoAa B KOTOPbIA Heobxoammo HaxaTb kHomky "Beopa". Ha
avcnnee nosiBUTcs coobLueHve:

Tect
pasphbiB

Mpn 3amMblkaHUM KOHTaKTOB 2 WU 3 KnemMmHon konogkum "k OBM" n mcnpaBHOM

nHTepdence coobuieHne "paspbiB" OOMKHO CMEHUTbCA coobuieHnem "ycnex".
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Ecnu gaHHble NPUHMMAIOTCS C UCKaXXEHUSIMU, NOSIBUTCS coobLLeHME "UckaxeHune".
Bbixoa 13 pexvima npoBepKku OCyLLEeCTBSETCS HaXaTuemM KHomku "M".

18.4. Tllocne wu3MeHeHus HacTpoek 6noka WMMynbLCHOTO BbIXOAA
HeobXoAMMO HecKonbko pa3 HaxaTtb kHonky "M", gobuBlMCb nepesarpysku

pacxogomepa.

19. NIPOCMOTP PE3YJIbTATOB U3MEPEHUH

19.1. Pacxogomepbl 06CnyxunBaloTCa onepaTtopom, 3HakoMbiM ¢ paboTom
pPagMoaneKkTPOHHON — annapaTtypbl, W3yYuBLUMM HacCTosiLLee pPYKOBOACTBO MO
3KCnyaTauum pacxogomepa u npoLueawM MHCTPYKTaX No TexXHWKe 6esonacHocTu
npu paboTe C aneKTPoTEXHUYECKM 06opyAOoBaHMEM.

19.2. Nocne nogkntoYeHNs pacxogomepa K nuTaloLen ceTu BbiNonHAeTcs
nporpaMMa CaMoAMarHoCTUPOBaHUS U, B Cryyae ee MOSOXMTENbHOro MCXoAa,
aBTOMAaTM4ECKN YCTAHaBMMBAETCH PEXMM OTODpaXeHMA TeKyLMX 3HayYeHuwn
n3MmepsaeMbIx BenuyvH (ganee — pexxum "MISMEPEHUA").

B aTOM pexvme Ha nepByto CTPOKY AMCNEes BbIBOAUTCA HAaUMEHOBaHWE n
pa3mMepHOCTb M3MePSIEMON BENNYMHBI, HA BTOPYIO CTPOKY — €€ YMCIOBOe 3Have-
Hue. [Nepexon OT ogHOW oTOBpaxaeMow BeNMYMHbI K ApYroi OCYLLEeCTBNSETCS C

nomoLLbio kHorok "Mpocmotp N, "Mpocmotp U
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Ta6nuuya 2-1

BenununHsbl, oTobpaxaemble B pexume "MSBMEPEHWA" ana

OAHOHanpaBJIeHHOro N3aMepeHnsa NoToka

Bug coobLeHna Ha aucnnee

Bua nsmepsiemon BeENNYMHbI

O6bem, m3
YncreHHoe 3Ha4veHne

nHaekc []

CymmapHoe 3HayeHne obbema XWAKOCTW,
npoTeKLLen B npsiMom HanpasneHun
(HanpaBneHve noToKa >XWOKOCTWM coBnagjaeT C
HanpaeneHwem CcTpenku Ha wusnyyatensx) (8
AECATUYHBIX paspsgos)

HapaboTka, 4. MUH.
YncreHHoe 3HavyeHue

Bpemsi cymmupoBaHusi of6bema B 4acax U
MUHYTax (8 AeCATUYHBIX pa3psiaoB)

Pacxopn, ky6. m/y
YMCIEHHOEe 3Ha4yeHne
nHaekc []

3HayeHne 06beMHOro pacxoga

CkopocTb, M/c
YncreHHoe 3HavyeHve
nHaekc [

Cko POCTb NOTOKa

[ata n Bpems

Tekywme paTta v Bpems B hopmarte:
[4ncno. mecsu. rog — Yachl : MUHYTHI]
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Tabnuua 2-2

BenunuunHsil, oTobpaxaeMble B pexume "USMEPEHWA"  ansa

ABYyHanpaBJ1eHHOro n3amMepeHnsa noToka

Bua coobuienns Ha gncnnee

Bua namepsiemon BenuyvHbl

O6bewm, z m3

YMCIIEHHOE 3HaYeHne
MHOEKC

CymmapHoe 3HayeHMe obbema  KWAKOCTW,
npoTeKLLen B npsiMom " obpaTtHOM
HanpasneHusx (8 4ecATUYHbIX paspsaoB)

O6bem 1, m3
YMCIEHHoe 3HaYeHne
NHOEKC

CymmapHoe 3HayeHMe obbema  XUOKOCTH,
npoTeKLLewn B npsiMom HanpasneHun
(HanpaBneHVe MoTOKa >XMOKOCTWM COBMagjaeT C
HanpaBneHvem CTpenku Ha wusnydartensx) (8
AEeCATUYHBIX pa3psiaoB)

Ob6bem 2, M3
YMCIeHHOEe 3HaYeHne
mHaekc []

CymmapHoe 3HayeHMe obbeMa  XWAKOCTW,
npoTeKLLen B obpaTHOM HanpasneHun
(HanpaBneHue noToka XKMUOKOCTU
NPOTVUBOMOSIOXKHO HanpaBMneHW CTPEenku Ha
nany4darensx) (8 oecsaTuYHbIX pas3psaoB)

HapaboTka 4. MUH.
YUCIEeHHOE 3Ha4YeHne

Bpemsa cymmupoBaHns obbema B vacax Mu
MUHyTaXxX (8 OecaTnYHbIX pa3psgos)

Pacxopn, ky6. m/4
ynucrneHHoe 3HadeHue
WHOEKC

3HayeHne 06beMHOro pacxoga

CkopocTb, M/c
YncneHHoe 3HadyeHne

O

VHOEKC

Cko POCTb NOTOKa

[aTa n Bpems

Tekywme gata u Bpems B oopmare:
[umcno. mecsau. rog — Yachl : MUHYTHI]

19.3. MNpwn oToBpaXkeHNn 3HaYEHNIA CYMMapHOro (MHTerpanbHoro) o6bema,

pacxooa U CKOPOCTU MOTOKa XWAOKOCTM B MNpaBOM HWXHEM yrny aucnnes

BbIBOAUTCA WHAEKC amnnuTydbl ynbTpassykoBoro curHana (0....9). WamepeHus

BbINOMNHSIOTCA KOPPEKTHO NpU 3Ha4YeHUsIX aToro uHaekca (1...9).

19.4. Ecnu pesynbTaTtbl U3MEPEHUN pacxoda NPEBbLILAOT 3HAYeHue

YCTaHOBJTIEHHOIoO BepxHero npeaena naMmepeHund, To Ha aucnnee sMecTto 3Ha4eHun

pacxoaa n CKOpoCTU NOTOKa nosAaBnAeTcA coobLleHne
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20. MPOCMOTP APXMBOB

20.1. B namsTK pacxogomMepa XpaHATCa YeTbipe apXvmBa LaHHbIX:

no4acoBow apxmB 3a nocnegHne 1925 yacos;

NOCYTOYHbIN apxuB 3a nocneaHue 2200 cyTok;

apxuB nepepbiBoB yyeTa Ha 100 nocnegHMX BKMNIOYEHUI U BbIKITIOYEHWUN;

apxuB napameTpoB Ha 20 nocrnegHuWX W3MEHEHUIN MPOrpaMMupyembix
nonb3oBaTtenem napameTpoB pacxogomepa.

20.2. ns nepexopga u3 pexuma "VMsmepenuns" B pexum "lNoyacoson
apxmB" HeobxoaMMoO BOCMONb30BaThbCA KHOMkon "ApxmB" Ha pgucnnee nosiButcA
cooOLLeHne:

Moyvacoson apxus

B 3TOM apxuBe XxpaHsiTCH 3Ha4YEHUsi CYMMapHOro (MHTerpanbLHoro) oobema
(konunyecTBa) npoleplwen no TpybonpoBody XWMOKOCTW, 3adMKCUPOBaHHbIE MO
MCTEYEHUN KaXKOO0ro yaca B TeveHue nocnegHux 1925 yacos. [na Bxoga B apxue
Hago Bocnonb3oBaTbcsa KHoMkon "Beoa". Ha ancnnee nosasutcs coobLleHue:

[uncrno. mecau. rog — vachl : MUHYTBI]

[4ncneHHoe 3HaveHue, M2 |

Ona gswkeHnst B rnybb apxuBa ucnonb3ayetca kHorka "Mpocmotp U, a
ANs OBWKEHWS MO apxuBy B OOPaTHOM HampaBieHWWM MUCMOonb3yeTcs KHOMka
"MpocmoTp M,

[na yCKOPEHHOro NepedBWKeHWs no apxuey kHonku "Tlpocmotp ',
"MpocmoTp U" HeoBxoaumo yaepxmeaTh HaxaTsiMu Gonee 3 c.

BosspaT 13 nio6oro nyHkta pexuma "MOYACOBOM APXUB" B pexum
"MBMEPEHWNA" ocywecTtBnseTcsa ¢ nomoLpbto kHonku "APXMB".

20.3. [Ona nepexoga wu3 pexuma "USMEPEHUA" B pexum
"MOCYTOUYHbIA APXVB" Heo6xoauMo BOCMOMb30BaThesl kHomkoi "APXMB". Ha
Aucrnee nosiBUTCs CoobLLEeHMe:

MOYACOBOW APXMB
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3atem HeobxoaMMo BOCMOMbL30BATLCA kHonmkamu  "Mpocmotp 11",
"MpocmoTp U", po nosiBneHus Ha aucnnee coobLLeHus:
MOCYTOYHLIN APXVB
B 3TOM apxvBe xpaHATCs 3Ha4YeHNst CyMMapHOTo (MHTerparnbHoro) oobema
(konnyecTBa) npowlealwen no TpybonpoBody XWAKOCTWU, 3aUMKCMPOBAaHHbIE MO
UCTEYEHUN KaxabIX CYTOK B TedeHue nocnegHux 2200 cytok. [Ing Bxoga B apxvs
Hago Bocnonb3oBaThcs kKHonkon "BBOA". Ha gucnnee nosiBnutcs coodLeHue:

[uncno. mecsau. roq — Yachli:MUH.]
[uncneHHoe 3HaveHune, M3 |

Ona newxerns B rMy6b apxuea ucnonbayetcs kHonka «Mpocmotp Uy, a
ANS OBWMXKEHWS MO apxvBy B OOpPaTHOM HamnpaBfeHWW MUCMonb3yeTcsl KHorMka
«Mpocmotp TI».

[ns ycKopeHHOro nepeaBukeHus no apxusy kHomku «Mpocmotp fy,
«MpocmoTp U» HeoBxoanmo ynepxmesaTh HaxaTbiMu Gonee 3 c.

BosspaT 13 nioboro nyHkta pexuma "MOYACOBON APXUB" B pexum
"ISMEPEHWA" ocywecTtBnaeTcsa ¢ noMmoLubio kHonkn "APXUB".

20.4. Onsa nepexoga u3 pexuma "MISMEPEHUA" B pexum "MEPEPbLIBbI
YUYETA" Heobxoammo Bocrnorb3oBaTbes kHonkon «APXWB» Ha aucnnee nossutcsa
cooOuleHue:

MOYACOBOW APXMB

3atem HeobxoaMMO BOCMONb30BaThCA KHonmkamu "Mpocmotp 11,

"MpocmoTp U", o nosiBneHusi Ha aucnnee coobLLEHMs:
MEPEPbLIBbI YYHETA
B aTom apxmBe xpaHsiTca faTbl 1 Bpems nocneaHux 100 nepepbiBoOB yyeTa

Ecnn Bocnonb3oBaTbcs kHonkon "BBO[M", To Ha Aaucnnee nosiBUTCS
cooOuleHue:

OT [umcno. Mmecau. rog.— 4ac:MuH.]

0O [uncno. mecsu,. rog — 4ac:MuH.]
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npyv 3TOM Ha BepxHel cTpoke oTobpaxaeTcs AaTa U BpeMsi Havana nepepbiBa
yyeTa (MpornagaHue NUTaHUs UM BHYTPEHHAS HEWCNPaBHOCTb, OOHapyxuBaemas
cpeacTBaMuM CaMOLMArHOCTMKM), @ Ha HWXKHEW CTpoKe AaTa U BPeMsi OKOHYaHuA
nepepbiBa y4yeTa.

Ons gBwxeHusa B rmybb apxuBa mcnonb3dyeTtcs kHonka "lNpocmoTp U a
ONs OBWXKEHUS MO apxvuBy B 0OpaTHOM HanpaBreHUW WCMONb3yeTcst KHOMKa
"Mpocmortp fI"

[N yCKOPEHHOro MepedBWkKeHWs Mo apxuey kHonku "Tlpocmotp Tl
"Mpocmotp U", HeoBxoanmo yaepxuBaTh HaxaTbiMu Gonee 3 c.

BosepaT u3 nwboro nyHkta pexuma "TEPEPbIBbl YYETA" B pexum
"MBMEPEHWA" ocywecTnsieTcsa kHonkon "APXUB".

20.5. Ona nepexoga u3 pexuma "M3MEPEHNA" B pexum "APXNB
MAPAMETPOB" Heobxoammo Bocnonb3oBaTbcst kHornkon "APXWB" Ha gucnnee
nosiBUTCA coobLieHmne:

MOYACOBOW APXVB

3atemM Heobxoaumo Bocnonb3oBaTbCs  KHonkamu  «lpocmoTp Iy,

«lMpocmoTp U», po nosiBnenust Ha gucnnee coobLEHMS:
APXVB NMAPAMETPOB

B atom apxuBe xpaHaTca Aatbl U Bpems nocriegHux 20 n3meHeHun
nporpaMMmpyemMbix napaMmeTpoB pacxogomMepa.

Ecnn Bocnonb3oBatbcs kHonkon "BBOMO", To Ha aucnnee nosiBUTCS
coobLLeHue:

[uncrno. mecau. rog — yac : MuH.]
[umcneHHoe 3HayveHne, Ha3BaHVe napameTpal

Ha BEepxHem CTpoke Jucnnes oTobpaxaeTca pgata M BpeMs U3MEHeHUs
nporpaMMmpyemMbix napaMmeTpoB npubopa, Npou3BeaeHHOro nonb3oBaTeneM, a Ha
HWXHEW CTPOKE - YUCIIEHHOE 3HAYeHWe MporpamMmmmnpyemblx napameTpoB npubopa.
C nomoLwubto kHonku "BBO" MOXHO NpOCMOTPETHL NporpaMmmMupyemMble napaMmeTpbl
pacxogomepa (ovwameTtp TpybonposBoga Dy, Tun XuOKOCTW, BEpxHUA npepen

nsmepsieMoro pacxoga Qmax, BefiM4MHa KOMMEHcauuu caBura XapakTepucTUKn
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npubopa Vewew). MNMepexoq K npedplgylient 3anucu OCYLLECTBASIETCS C MOMOLLbIO
kHonku "MpocmoTp .

[na yckopeHHoOro nepensuvXeHUs No apxvey KHonku “lMpocMoTp i,
"MpocmoTp U" HeoBxoammo yaepxuBaTh HaxaTbiMu Gonee 3 c.

BosspaT 13 noboro nyHkta pexuma "APXB NMAPAMETPOB" B pexvum
"MISMEPEHWA" ocywecTtensetcsa kHonkon "APXWB".

21. BbiBOA MH®OPMALIN HA KOMIMbBIOTEP

21.1. BbiBog, MHpOpMALMM Ha KOMMbIOTEP Yepes nHTepgenc RS-232.

21.1.1. TlogknoynTb pacxogoMep K KOMMbIOTepy B COOTBETCTBUWM CO
CXEeMOW COeAUHEHWN, NMPUBEOEHHOW B MPUMNOXEHWM 6 (AnMMHA NWMHWM CBA3N He
6onee 15 m).

Onsa cuntbiBaHna wnHdopmaumn ¢ npubopa 4yepes mHTepdenc RS-232
npunaraetca nporpaMma «CurHyp 6asa pAaHHbix». C ee MOMOLWb  MOXHO
nonyyYnTb TeKylune 3HayeHuss oOGbeMHOro pacxoda WM CKOPOCTM MOTOKa, a Takke
COAEpPXMMOe apX1BOB: MOYaCcOBOro, NOCYTOYHOrO, 1 NEPEpPbLIBOB yyeTa.

21.2. BeiBog nHgpopmaumm Ha kKoMnbloTep Yyepes uHtepdgenc RS-485

21.2.1. lMopkniounMTb pacxodoMep K KOMMbIOTEPY B COOTBETCTBUM CO
CXEMOW COEAUHEHWA, NMPUBEOEHHOW B MPUNOXEHWUM 6 (OnMHA NMWUHWM CBS3U He
6onee 1200 ™). Ons nodknroyYeHusi K KoMnbiomepy uHmepdgpelica RS-485
Heob6xodum koHeepmop RS232 — RS485.

Onsa cuntbiBaHua unHdopmaumm ¢ npubopa yepes mHTepdenc RS-485
npunaraetcs nporpaMmma «CurHyp 6a3a pAaHHbix». C ee MOMOLLb  MOXHO
nonyyYnTb TeKylne 3HayeHuss oOGbeMHOro pacxoga M CKOPOCTWM MOTOKa, a Takke
COAEpPXXMMOE apX1BOB: MOYaCcOBOro, MOCYTOYHOrO 1 NEPepbIBOB yyeTa.

21.3. lNpu ucnonb3oBaHUM NporpaMm CTOPOHHUX Mpou3BoauTenen nay3sbl

Mexgy 3anpocamMu K npubopy AomkHbI 6bITb Gonee 1 cek.
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22. BOBMOXHbIE HEMCNMPABHOCTU U METO[bI UX

YCTPAHEHUA

22.1. O6Lme ykasaHus.

221.1.

OTKNMKOYEHHOM NMUTaHUN.

YcTpaHaTtb

HencnpasHOCTU

JonyckaeTcs

TOMbKO  Mpu

22.1.2. TlpoBepka pacxofomepa Mnocfie YCTpaHeHUss OGHapy>KeHHOW

HencnpaBHOCTU OO0IMKHaA Npon3BoaAnNTbLCA cneunanncTom no OGCJ'Iy)KVIBaHVI}O.

22.1.3. TepeyeHb Hambornee 4acTo BCTPeYalOLWMXCA WU BO3MOXHbIX

HeuncnpaBHOCTEN NpuBedeH B Tabn.3.

Tabnuuya 3

HanmeHoBaHue Heuc-
NpPaBHOCTW, BHELLHWE
NposiBNeHMs 1 4onon-
HUTENbHbIE NPU3HAKK

BeposaTHas npuuunHa

Cnocob ycTpaHeHus

Mpwn BKIOYEHUMN
nuTalowero  Hanps-
XeHns  He  roput
uncpoBov Ancnnen

OTcyTCcTBYEeT  HanpshkeHue | YCTpaHuTb NPUYUHY

cetn OTCYTCTBUS CeTeBoro
HanpsbkeHust

O6opeaH ceTeBon kabenb BoccTaHoBUTH ceTeBou
kabenb

Meperopenu npeno- | OTKM4YMTL pacxogomep oT

xpaHutenun FU1 n FU2 cet. OTKpbITb  KPbILIKY

b3-1; 3ameHuTb npenoxpa-
HUTENN

MNokasaHus
pacxogomepa paBHbl
HYMO; WHOEKC aMm-
NAMTYabl  ynbTpasBy-
KOBOrO curHana
paBeH Hynto

O6pbiB kabensd, HapylleHune
3MEKTPUYECKOrO KOHTakTa B
KIeMMHOW KOnoake

MpoBepnTtb COCTOSAHME
kabens U KOHTaKToB B
KNeMMHbIX Kornoakax

OcnabneHo HaTsKeHne
LilenoyYex, CMeCTUN1Ch
YCTaHOBOYHbIE NpOodnnu.

Mpounssectun nepeycrtaHoBKY
nn-1

OtcyTcTBME CMasku Mmexay
M3Ny4aoLMMN  NOBEPXHOC-
Tamm YU1(+V), YU2(-V) n
CTeHKol Tpy6onposoaa.

CHatb YUN1(+V) n YUN2(-V),
OUYNCTUTL OT  TIpPsA3M U
HaHEeCTW Crov HOBOW CMas3Ku
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MpopomxeHue Tabn. 3

HeucnpasHocmu,

ob6HapyxueaeMbie cpedcmeamMu camoluazHOCMUKU

HaumeHoBaHue Heuc-
NpaBHOCTW, BHELLHWE
nposiBNeHus 1 gonon-
HUTENbHbIE NPU3HAKU

BeposTHas npuunHa

Cnocob ycTpaHeHus

HewncnpasHocTb 1 - 5:
owmnbka NnamsTu

OrTkas MUKPOCXEeMbl NaMATU

OTnpaeka npubopa opra-
HM3aLUN-U3rOTOBUTENIO

HewncnpasHocTb 6 — 11
Ownbka Tarimepa

OrTkas MUKPOCXeMbl YacoB
peanbHOro BpeMeHwu.

OTnpaeka npubopa opra-
HM33aLMN-U3rOTOBUTENIO.

HeuncnpasHocTb 12:
He yCTaHOBIMEHbI
yachl

C6ou yacoB peanbHoOro
BpemMeHu

YCTaHOBUTL TeKyLume aaTy u
BpeMmsi cornacHo n.9.2.2.

HewncnpasHocTb 13:
Het cBszu c TDC

OTka3 Mukpocxembl TDC

OTnpaeka npubopa opra-
HM3aLMN-U3rOTOBUTEN!O.

BO3A4YLUHbIE Ny3blpy

HewncnpasHocTb 14: HanpspkeHue nutanusa | Moagkntounte  npubop K
OedbekT nutaHus npunbopa meHee 187 B NUHUKM  C  HanpsXXeHnem
+22
220 5, B
HeucnpasHocTb 15: Tekywwiee 3HaveHne pacxoga | lNepeycTtaHOBUTL  BEPXHUN
Q > Qmax bonblue MakcumarnbHoro | npegen N3MepsemMoro
unun B TpybonpoBoae | pacxoga cornacHo n.9.2.4,

Mpwn cboe yacos peanbHOro BPEMEHW B JEBLIN HUMXHUIN yron gucnnea

OOMNMONTHNTENTbHO BbIBOAUTCA TEMHbIN NPAMOYTroJibHUK. Pacxogomep npoaokaet

BbIMUCNATL WM (PUKCUPOBATb CyMMapHbIA 06bEM, HO MOYaCcoOBbIE U MOCYTOYHbIE

apxuBbl He BegyTcs. Ecnu npu kaxgom BbiknioveHUn pacxogomepa us cetn 220 B

yacbl cbmBatoTCs, 3TO FOBOPUT O paspskeHHoN H6aTapee.

Ona yctpaHeHusa nwobol HeucnpaeBHOCTW, OOHAPY>XEHHOW cpencTBammu

camMoanarHoCTUKu,

uzz2omoeumeriro.
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23. TEXHUYECKOE OBCIYXXUBAHUE

23.1. O6Lme ykasaHusl.

23.1.1. TexHunyeckoe ob6cnyxuBaHve nNpoOM3BOAMT  npeanpusiTue-
notpebutens. CHumatb Mrombbl (MacTUYHbIE NeyaTu) B TEYEHME rapaHTUNHOIO
CpoKa MMeeT NpaBo TOMbKO NPeanpuATUe-U3roToBUTENb.

23.1.2. Tlocne ycTpaHeHUs HeucnpaBHOCTEN Heo6XoaAMMO MNpPOBECTH
NpPOBEPKY pacxof4oMepoB Ha HOpManbHoe MYHKLMOHUPOBaHKE.

23.2. Mpodunaktnyeckoe obcnyxvnBaHme NPOBOAMTCA pa3 B nonroaa.

23.2.1. MNpwn npocunakTnyeckom obCcnyxmBaHUn NPOBOAATCS criegyowme
paboTbi:

BHELLUHWUIA OCMOTP;

npoBepKa YMCTOThI n3nyyatowern nosepxHoctn YU1(+V) n YU2(-V);

npoBepka cocTosHnA kabensa ceasu mexay YWU1(+V) n YU2(-V);

npoBepka CTerneHu HaTshkeHus uenodvek. B cnyyae ocnabnenuns HaTs-
XKEHMS Lenoyek NOATAHYTb UX C MOMOLLbIO HAaTSXHbIX BUHTOB (Mpunoxexue 3)

23.2.2. Tlepeg npoBedeHneM npodunakTnyeckoro obcnyxmnsaHus
OTKIOYMTb PACXO4OMEP OT CMIIOBOI NUTAlOLLIEN CeTu.

23.2.3. [poBeas noaroToBuTerbHble onepauuu, MOPUCTYNUTL K
npodunakTuyeckoMy o6cnyxmBaHuio.

BHeLLHN? OCMOTP JOSKEH BKMNOYaTh:

NPOBEPKY COCTOsIHWNS kabens, coeaunsitowero YU1(+V) u YU2(-V) ¢ B3-1;

NPOBEPKY COCTOAHMSA m3ny4darowmx nosepxHocten YUN1(+V) n YN2(-V), Ha
KOTOPbIX He [OMMKHO OblTb pPXaBuUMHbI (PXaBUMHY yOanUTb MENKO3ePHUCTON
HaxgadHown Oymarown). MNepen cHsatmem YWU1(+V) n YWN2(-V) cnepyet oTMeTuTb

MECTO WX PacrofIOKEHUA HA YCTAHOBOYHbIX NPOUNAX.
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24. NMPABUNA XPAHEHUA

24.1. YcnoBusi XpaHEHUst U TPAHCMOPTUPOBAHNSA PAaCXOLOMEPOB AOIMKHbI
ocyLecTBNATLEA Mo ycnosusam xpaHeHus 3 no FOCT 15150 (-30 °C <t < 60 °C)

24.2. Pacxogomepbl B YynakoBke MNpPeAnpusTUA-U3roTOBUTENS MOTyT
XPaHUTLCS B YCMOBMSAX KanuTarnbHbIX OTannBaeMbiX MOMELLEHUA NPy OTCYTCTBUU
B BO3/yXe NapoB KUCIOT, LeroYen n Apyrnx BpeaHbIX BeLLecTB.

24.3. CpoKk XxpaHeHus pacxodoMepoB B YMakoBKe MpeanpusaTus-

N3roTtoBnUTENA OOUH roa.

25. TPAHCTNTOPTUPOBAHME

25.1. YcnoBuss  TpaHCMOPTUPOBAHUS pacxogomepos OOIXKHbI
COOTBETCTBOBATbL YCroBuUsM TpaHcrnopTupoBaHusa 5 no FTOCT 15150 (-30 °C <t <
60 °C).

25.2. lNepep TpaHcnopTupoBaHWeM npubopbl U AOKyMeHTaums,
BXOAsLLME B KOMMMEKT pacxogomepa, OOIMKHbI OblTb yNakoBaHsbl.

PekomeHayeTcsi Ucnonb3oBaTb TPaHCMOPTHYKD Tapy W MNEPBUYHYHO

yMNakoBKy NpeanpuaTUsa-u3roToBUTENS.

52



26. MOBEPKA

26.1 lepBuyHas noBepka pacxogomMepa MPOBOAUTCHA MPU BbIMNyCcKe U3
npon3BoACTBa M NOCIe PeMOHTa.

[MoBepka pacxogomepa nocne YCTpaHEHUs HeUcnpaBHOCTEW, He
BMUSAIOWNX HA METPOIOrMYEeCcKne XapakTepucTUKn (3aMeHa npefoXpaHuTenew,
NpOBOAOB, Pa3bEMOB U T.M.), HE MPOBOANTCS.

26.2. [llepuogunyeckas noBepka pacxogomepa npoBOAUTCA Mpu
3KCNnyaTauuu He pexe ogHOro pasa B 2 roga.

26.3. BHeouyepegHad noesepka pacxogomepa npoBOAUTCA MpuU
aKcnnyatauumn B CNeyLWUX criyyasx:

1 - npu noBpexaeHun nNnombbl U yTpaTte LOKYMEHTOB, NOATBEPXAAOLWNX
NPOXOXAEHUE PacXo4OMEPOM NEPUOANYECKON NMOBEPKY;

2 - Mpu BBOAE B 3KCMNyaTauuMio nocne xpaHeHus bonee AByx ner.

26.4. MeTogMka noBepKM pacxogomepa.

26.4.1. Onepauum noBepku

I'IpV| npoeseaeHUN NOBEPKU OOJDKHbI BbINONMHATLCA onepaunn, YyKasaHHble

B Tabn.4
Tabnuua 4
HaumeHoBaHwue onepauum Homep nyHkTa
lMpoBepka BHeLLHero Buaa 14.4.5.1.
Onpo6oBaHue 14.45.2.
OnpegeneHne 0CHOBHOW MOrPELUHOCTH 14.45.3.

26.4.2. CpepncTtsa noBepku
26.4.2.1. lMpu npoBeaeHnn MNOBEPKM JOIMKHbI ObITb NPYMEHEHbI cpeacTBa

M3MepEHWN, yka3zaHHble B Tabn.5.
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Tabnuuyab

Homep HaumeHoBaHWe  3TanoHHOTO  CPeACTBa  U3MEPEHUA  unn
nyHKTa BCMOMOraTeNbLHOIO CPeACTBa MOBEPKM; HOMEP [OOKYMEHTa,
OOKYMEHTa | pernameHTUpyloLero TexHnyeckue TpeboBaHWs K  CpeacTBy;
no noBepke | paspsg NO rocygapCTBEHHOW MOBEPOYHOMN cxeme u (nnwn)
MeTposnorn4yeckne n OCHOBHble TEXHUYECKMNE XapaKTepPUCTUKN

26.4.4 AmnepBonbtmeTp L 4326 TOCT 8711-78, npepenol
namepenun 0-3 A, 0-300 B, knacc ToyHOCTU 4

YactoTomep [ 126 TOCT 7590-78, npeaensl nsmepeHusi
oT 45 po 55 Ny, knacc ToyHocTn 1,5

TepMoMeTp PTYTHbIN CTEKNSAHHBIN, Npeaensl N3MepeHns
0-55 °C, knacc To4HocTH 0,1

McmxpomeTp acnupaumoHHbIn, npeden U3mMepeHus go
100 %, knacc ToyHOCTH 1

Bapometp TY 2504-1797-75, npegensl namepeHusa ot
600 go 800 mm pT.CT.

26.4.5 PacxogomepHas yctaHoBka OPYKC-400, pguanasoH
nsmepenms 12,5 — 400 m3/4, norpewHocTsb * 0,15%

PacxogomepHas yctaHoska YIBIT, guanasoH namepeHusi
0 — 20 m3/4, norpetuHocTb + 0,3%

Pynetka uameputenbHas, metannuyeckast - 3[1K3-10
AYT/1 TOCT 7502-89

Mpenen namepenunsa 10 m; norpeLHocTsb + 0,5 Mm

[JonyckaeTcsa npumMeHeHue Apyrux CpeacTB U3MEpPEHU C aHanornyHobIMu
UK NYYLWUMU METPONOMMYECKUMU XapaKTEPUCTMKAMN.

26.4.2.2. Bce cpencrtsa M3MepeHuUin OOMKHbI ObiTb NMOBEpPEHbl opraHammu
locynapcTBeHHOW  MeTposiormyeckon  cnyxkbbl M MMeTb  JelcTBylolme
CcBMOETENbLCTBA O NOBEPKE UIN OTTUCKN MOBEPUTENBHbLIX KNEenM.

26.4.3. TpeboBaHusa 6e3onacHoCTU

26.4.3.1. K nposegeHuio noBepku QJonyckawTca nvua, n3yumsLUne
PykoBoacTBO No akcnnyaTaumu.

26.4.3.2. Tlpn yCTaHOBKE M MOHTaXe PACXOAOMEPOB AOMMKHbI CTPOro
cobntogatbcs npaBuna TexHWKM Ge3onacHOCTW, W3MOXeHHble B pasgene 7
"YkasaHus mep 6e3onacHocTun".

26.4.4. YcnoBusi NOBEPKM M NOArOTOBKA K HEWN
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Mpu npoBeaeHUM NOBEPKM AOIMKHBLI COBNIOAATLCS CrieyoLmne yCroBus:

> Temneparypa okpyxatoLlero Bosgyxa (20 t 5) °C;

» OoTHocuTenbHas BnaxHocTb oT 30 go 80 %;

» aTtmocdepHoe fasnenHue ot 0,084 oo 1 MMa (ot 630 go 800
MM pT.CT.);

TemnepaTypa KoHTponupyemon cpedbl (Boabl) (20 £ 5) °C;

> NUTaHue: OT CeTU MepemMeHHOro Toka HanpsbkeHnem (220 +
4,4) B, vactoTton (50 = 0,5) I'y;

» oTcyTCcTBME BMBpauMKM, TPSACKWM, MarHUTHOrO Mons, Kpome
3€MHOrO;

» nepep Hayanom MoBepku pacxogomMep AomkeH ObiTb BbiaepaH
B YKa3aHHbIX Bbille YCMOBUSX B BbIKITOYEHHOM COCTOSIHUM He
meHee 1 y;

» pacxogomep OomkeH ObiTb BblaepxaH B TeveHune 30 MUH.

nocrne BKIKYeHNA HanpsaXXeHna nntaHua.

26.4.5. NpoBeaeHve noBepkn

26.4.5.1. MNMpoBepka BHeLUHEro BMAaa.

Mpun npoBepke BHeLUHErO BUAa OOMKHO ObITb YCTAHOBEHO COOTBETCTBUE
MapKMpPOBKW, yKa3aHHOW B pasgene "MapkupoBaHue w nnoMmb6upoBaHue”
PykoBoacTtBa no akcnnyataumv, KOMMIEKTHOCTU AaTyvka pacxoga, yKasaHHOW B
nacrnopTe, a Takke COXpaHHOCTb Nnombkl Ha B3.

Mpu npoBepke BHELLHEro BMaa pacxoaoMepa AOMKHO ObiTb YCTaHOBMEHO
OTCYTCTBUE MEXaHNYECKNX NOBPEXAEHWN.

26.4.5.2. OnpoboeaHue

YCTaHOBUTbL pacxogoMep B COOTBETCTBMM C pasgenamm 8 "lpasBuna
yCTaHOBKM 1 MoHTaxa" u 9 "lMoaroToBka n nopsagok paboTbl”.

Mpn noakniodeHun pacxogomMepa K nuUTaloWen CeTU BbINOMHSAETCA
nporpaMMa camoamarHoCTUpOBaHUA U, B Criydae ee MNOMOXWUTENbHOro McxoAaa,
aBTOMAaTMYECKN YCTaHaBMMBAETCA pPEeXWM OTOOpaXeHWs TeKyWwuxX 3HayYeHun

M3MepsieMbIX BENNYMH, YTO CBUAETENLCTBYET 06 MCMPaBHOCTU pacxoaoMepa.
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26.4.5.3. OnpepeneHve  OCHOBHOM  MOrPeLUHOCTN  pacxogomepa
JonyckaeTcs npoBoauTb ABYMS crioco6amu: HaTypHbIM (Ha pacxomoMepHoMn
yCTaHOBKE) U pac4eTHO-MMUTALIMOHHbIM.

UameHeHue dnuHbl nuHuu cessu mexoy M-1 u 63-1 e npedenax 5-100 m
He efiusiem Ha MempoJsIoeau4yecKue xapakmepucmuku pacxooomepa.

26.4.5.3.1. OnpepeneHne nNOrpewWHOCTU Ha pacxoaomepHomn
yCTaHOBKe.

Ons onpegeneHns  OCHOBHOM  MOrpeLIHOCTM  pacxogomepa  Ha
pacxo4OMEepHOW  yCTaHOBKE  NpeaBapuTenbHO  HeobXoAMMO  BbIMOMHUTL
cnepytoulee:

onpefennuTb ANWHY BHELUHEN OKPY>XHOCTU WNW BHYTPEHHUIN OuameTp
naMeputenbHoro TpybonpoBoada, TOMWMHY CTEHKM TpybonpoBoda, martepwarn
TpybonpoBoga, TN KOHTPOMMPYEMOW cpenbl, BEPXHUN Mpeden Wu3MepsiemMoro
pacxoga;

npv nomowwm kHonok "MPOCMOTP", "APXMB", "BBOL", "MEHIO", BBEeCTU
3HayeHus1 ITUX NapaMeTpoB B NamsATb Npubopa B COOTBETCTBUM C pasaenamn 9.4;

nepBu4YHbIA NpeobpasoBaTtenb [1M-1 ycTaHOBUTL B COOTBETCTBUM C
pasgenom 8;

YyCTaHOBUTbL HyNeBOe 3HayeHne pacxoga pacxodomepa B COOTBETCTBMU C
n.9.4.20.

3HayeHuns1 U3MePEHHOro pacxofa oTobpaxalTcsa Ha Aucnnee.

M3mepeHne pacxoga npoBOAMUTCSA B TPEX - YeTbIpex Tovkax AnanasoHa. B
KaXxgow Touke (hMKCUPYEeTCH He MeHee AEBATU NoKasaHWM XUAKOKPUCTaNINYECKOro
avcnnes u onpefensieTcsa cpegHee apudmMeTnyeckoe 3HavyeHne pacxoga.

Onpepenexune NOrpeLIHOCTV MPY U3MEPEHUN pacxoda NPOBOAMTCH NyTem
CpaBHEHMSA 3HA4YeHWN pacxoda, MOMyYEeHHbIX C MOMOLLLI pacxogomepa, Co
3HaYeHUsIMM pacxofa B MOBEPOYHON YCTaHOBKE.

nOFpeLIJHOCTb Y onpegendeTtca no q)opmyne
y :(Qcp'Q) 100/QMaKc,%,

roe Qcp - 3HAYEHUe pacxona, U3MepeHHOe C NMOoMOLLbI0 pacxodomepa, M3/y;
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Q - 3HayeHuWe pacxoaa B NOBEPOYHON yCTaHOBKe, M3/y;

Quaxc - BepxHee 3HayeHWe ananasoHa usmepsieMoro pacxona, M 3/u;

Mo NnokKa3aHnaM XUOKOKpUcTannnyeckoro aucnnesa 3Ha4YeHune

N3MEepPEHHOro pacxona Bblv4MNcnAaeTca no q)opmyne
1 &
Qcp = — ZQ| ,M3/LI,
L

roe Qi - rnokasaHue >XMAKOKpUCTaNNU4eckoro  Aucnnes,
COOTBETCTBYHOLLEE N3MepeHHOMY pacxogay. Pacxogomep cuuTaetca
BblAEPXaBLUMM WCMbITAHWE, €CNU MOrPeLlHOCTb MpPU U3MEPEeHUW pacxoda He
npesbiwaet Tt 1,5 % oT BepxHero npeaesa auanasoHa U3MepeHus.

MorpewHoCTb NpU M3MEepeHMn CyMMapHOro (MHTerpanbHoro) obbema
(konunyecTBa) onpefensaeTcs B TPEX - YeTbIpeX ToYKax guanasoHa no dopmyrne

o =(Vu - V)100/V, %,

rae V u - cymmapHbii 06beM, M3MEPEHHBIN Pacxo40MEpPOM;

V - obbeMm, n3aMepeHHbIi Mo MepHuKy (unn V = Qt - rge t- nepwog
N3MepeHus).

MuHUManbHbIA Nepuoa M3MepeHUs A0MmKeH ObiTb He MeHee 20 MUH.

Pacxogomep cuntaeTcs BblaepXaBLUUM UCTbITaHWS, €CNU BbIYUCMEHHbIE
3HaYeHUs MOrpeLUHOCTEN MPU BCEX W3MEPEHWSX CYyMMapHOro (MHTerparbHOro)
obbema He npesbiwarT =+ 2 %.

26.4.5.3.2. OnpepeneHve nNOrpewWHOCTU pPaCYEeTHO-UMUTALUOHHLIM
cnocobom.

[Mpu onpegeneHnn NOrpeLLHOCT pacxogoMepa pacyeTHO-UMUTALMOHHBIM
cnocobom TM-1 ycTaHaBnuBaeTCcs Ha 3arnylweHHOM C OJHOW  CTOPOHbI
NpsSIMONMHENHOM oOTpe3ke TpyObl, 3anonHeHHoOM Bogon. [OnuHa Tpybbl AomkHa
6bITb He MeHee 500 MM, ¢ BHyTpeHHUM anameTpom oT 80 ao 200 mm.

[nsi onpepeneHvs NOrpelHOCTU pPacYeTHO-UMUTALMOHHBIM CMOCOGOM

HeoBXOAMMO BbIMNOMHUTL CrieaytoLLee:
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> onpeaenuTb ANUHY BHELIHEN OKPYXHOCTU UMW BHYTPEHHWIA AMaMeTp
oTpe3ka TpybonpoBoaa, TOMWMHY CTeHKM Tpybornposoda, martepuan
TpybonpoBoga, BepxHUi npegen uaMepsemMoro pacxoga Ans AaHHOro
Tpybonposoaa (cMm. Tabn.1);

> npu nomowm kHonok "Mpocmotp " unm “Mpocmotp U, "APXMB",
"BBOL", "MEHKO", BBecTM 3HayeHUs1 3TUX MNapamMeTpoB B NamATb

npubopa B COOTBETCTBUM C pasgenamu 9.4;

> nepBuYHbIN Npeobpasosatens [1MM-1 ycTaHOBUTL B COOTBETCTBUM C
pasgernom 8;
> YCTaHOBUTb HYfb pacxodoMepa B COOTBETCTBUM C N

OnpepeneHne OCHOBHOW MOrPeLLHOCTM NPOW3BOAMUTCS MPWU HYNEBOM pacxoge B
TPeX KOHTPOMbHbIX TOYKaX, UMUTUPYIOLLMX PACXOA, COOTBETCTBYIOWMIA 3HAYEHNSIM
20, 80 n 100 % oT 3agaHHOro BepxHero npegena pacxoga. [ns atoro Heo6xoaMmo
nepentn n3 pexvma "ISMEPEHWA" B pexum "MOBEPKA" npn nomowm KHomku
"M"; Torga Ha gucnnee nNosiIBUTCS coodLLeHne:
MEHO MOJIb30B-1A
Oanee nouck pexuma "TIOBEPKA" ocywectBnsieTca ¢ NoMoLLbto
kHonok "lpocmoTp ™ wvnm "MpocmoTp U". Ha pucnree AomxHO MOSBUTHLCS
coobLeHue:
"MUT. MOBEPKA"

Bxop B pexum "MIMUT. NMOBEPKA" ocyLlecTBNSETCA ¢ NOMOLLbIO KHOMKU

"BBO[M". Ha aucnnee nosiBuTcst COobLLIEHME:

20% [uMcneHHoe 3HayeHue] M3/
[uncneHHoe 3HaveHue] M3

roe Ha BepxHen CTpoke Aaucnnes oTtobpaxaeTcd 3HayeHne WMWUTUPOBAHHOMO
pacxoda B MepBON KOHTPONbHOW TOYKE B MPOLEHTax OT BepXHero npegena
N3MEepEeHNs pacxofa N ero YUCreHHoe 3HaYeHue, N3MepeHHoe pacxodoMepoM, a
Ha BTOpOM CTpPOKe pAucnnes - 3HavyeHwe cymmapHoro obbema, u3MepeHHoe
pacxo4OMEpPOM B TOW e KOHTPOSibHOM Todyke B M3, MamepeHvne cymmapHOro

obbema HauvMHaeTcs M oOcTaHaBnMBaeTcs C nomoulbio kHonku "BBOL". TMpwu
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n3MepeHnn cymMmmapHoro obbema B NIEBOM HWXHEM yrmy agucnnea nosasndeTcAa
cumMmBon «j »

Mepexon k cnepytoLLen KOHTPONIbHON TOYKE OCYLLECTBSETCS C NMOMOLLbIO
kHonku "MpocmoTp 11" unn "Mpocmotp U". Ha aucnnee nosiButcs cooblueHme:

80% [uMcneHHoe 3HayYeHne] M3/y
[umcnenHoe 3HaveHne] m3

roe Ha BepxHen CTpoke aucnnes oTobpaxaeTcsi 3HayeHue WMUTUPOBAHHOIMO
pacxoga BO BTOPOM KOHTPOMbHOW TOYKe B MNpOLEHTax OT BepxHero npegena
M3MEPEHMS pacxoda M ero YMCNeHHoe 3Ha4YeHune, N3MEPEHHOe PAacXO4OMEPOM, a
Ha BTOpOW CTPOKE AMCNNes - 3Ha4yeHWe CyMMapHoro obbema, M3MepeHHoe
pacxo4OMepoM B TOW Xe KOHTPOSibHOM Touke B M3, VamepeHune cymmapHOro
obbema HauMHaeTcs M OcTaHaBnMBaeTCcs C MNomollbio kHomku "BBOL". Mpwu

n3mMepeHmnn cymMmmapHoro obbema B JIEBOM HWXHEM yrmy gucnnea nodasndeTcAa
cuMmBon «J' »

Mepexon k cnegyroLlen KOHTPOSTbHON TOYKE OCYLLECTBMSIETCA C MOMOLLBIO
kHonku "MTIPOCMOTP". Ha gucnnee nosiBUTCS coodLleHne:

100% [uncneHHoe 3HaveHune] M3/
[umcnenHoe 3HaveHne] m3

roe Ha BepxHew CTpoke Aucnnes oTobpaxaeTcs 3HayYeHWe WMWUTUPOBAHHOIO
pacxoga B TpeTbel KOHTPOMbHOW TOYKe B MpOLEHTax OT BEepxHero npegena
M3MEepeHnst pacxoda M ero YNCreHHoe 3Ha4YeHue, N3MepeHHoe PacxodoMepoM, a
Ha BTOpPOW CTpPOKe Auchnes - 3HadyeHWe CcymMMapHoro obbema, M3MepeHHoe
pacxodOMepoOM B TOW Xe KOHTPOSibHOM Todke B M3, VamepeHue cymmapHoro
obbemMa HauMHaeTCd M OCTaHaBnMBaeTCs C nomowpblo kHonku "BBOMAB". [Mpu

n3MepeHnn cymMmmapHoro obbema B NIEBOM HWXHEM yrmy agucnnea noasndaeTcAa

cumMmBon <(I »
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3HayeHne BLIXOAHOIO CuUrHana B Kaxagow KOHTpOJ'IbHOI;i TO4YKe
onpegenseTcs Kak cpedHee apudMeTMyeckoe 3HayeHwe He MeHee [eBATU
nokasaHun XNOKOKpUcTannnyeckoro amcnnes.

lMorpelwHocTs ¥ onpenenseTcsa no dopmyne

j/ :(Qcp' Q)lOO/QmaKc,%,

rae Qe - cpegHee M3MepeHHOe 3HavyeHwe pacxoda B KOHTPOSbHON
TOouke, M3 /y;

Q - pacuyeTHOe 3HayeHMe pacxona B KOHTPOMbHOM Touke, M3/y;
Q wmakc - BEpXHee 3Ha4YeHue 3a0aHHOro pacyeTHoro pacxoaa, M4/4.

MorpelwHoCTb NpY U3MEPEHUN CYMMapHoOro (MHTerpanbHoro) obbema

(konnyecTBa) onpefenseTcs B TPEX Yka3aHHbIX TOYKax Avanas3oHa no dopmyrne
o =(Vu - V)100/ V, %,

rae Vu— CyMMapHbIi 06beM, NU3MEPEHHbIV pacXogoMepPOM;

V - pacuyeTHOe 3HayeHMe CyMMapHOro (MHTerpanbHoOro) obtbema B
KOHTPOINbHOM ToYke 3a nepuog usmeperus (V = Qt, roe t - nepmoa namepeHus).

MuHUManbHbIA Nepuoa 3MepeHus LOmKeH ObiTb He MeHee 20 MUH.

Pacxogomep cuuTaeTcs BblAepXKaBLWIMM UCMbITAHWUS,, €CNW  OCHOBHasi
norpewHocTs He npesblwaet 0,75 oT npegena AonyckaemMon OCHOBHOM
MOrpeLUHOCTH.

Bosspat w3 nwboro nyHkta pexuma "TMOBEPKA" B pexum
"MISMEPEHWA" ocywiectBnseTca AByKpaTHLIM NCMOMNb30BaHNEM KHOMKK "M".

26.5. OdopmneHue pe3ynbTaToB NOBEPKU.

26.5.1. Tlpu nONMOXWTENbHbIX pesynbTaTtax MepBUYHONM  MOBEPKU
npov3BOANTCS 3anMCb B Macrnopte O roAHOCTM npubopa K MNPUMEHEHUIO C
ykasaHneM OaTtbl NOBEPKU.

26.5.2. Mo pesynbTatam MNepuoguYECcKON UNU BHEOYEpPeOHOW MOBEPKM
COCTaBNseTCs MPOTOKOS, KOTOPbIA CKPEenmsieTcss OTTUCKOM MOBEPUTENBHOrO
Knenma.

26.5.3. Tlpu oTpuuatenbHbix pesynbTatax MOBEPKM pacxogoMep He
OOrMycKkaeTca K 9KcnfyaTtauuu, B MacrnopTe Npou3BOAMTCS COOTBETCTBYOLLAA

3anncb 0 HenpurogHoCcTK, a an60p oTnpaBnAeTcA B PEMOHT.
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27. PEKOMEHOYEMbIE CMA3KU A1 BBOOA
YNbTPA3BYKOBbIX KOJIEBAHUIA B TPYEOMNPOBO[

271. [Ons BBoAa ynbTpa3ByKoBbIX KonebaHun B Tpybonposoa
pekoMeHOyeTCcs ucnonb3oBaTb cnegywowme cmasku (B nopsigke  yobiBaHWs
achbdekTMBHOCTM): anokcuaHas cmona 6e3 oteepautens, LWPYC, nuton, conugon.

27.2. C To4kn 3peHnst 3hheKTMBHOCTM BBOAA YIbTPa3BYKOBbIX koyiebaHus
B CTEHKy TpybonpoBoaa nydllel 3 nepevmcrieHHbIX ABNAeTCa anokeugHasa cmona
npv Temneparype KoHTponupyemou cpeapbl ot +5 o 40 °C.

Mpn Temnepatype KoOHTponupyemol cpedbl Bbiwe 40 °C n Huxke 0 °C

pekomeHayeTcst npumeHaTs WPYC nnu nuton.
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Usrotosutens: MHM CUTHYP
115184, Mocksa, yn.b.Tatapckas, 35
Onsa noutel: 123458, Mockea, yn.TBapgosckoro, 8
Ten./dakc: (495)780-9219

http: www.signur.ru;
e-mail: info@signur.ru, signur@mail.ru
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MponsBoACTBEHHOE HAaY4YHOE NPeanpusaTue

no pa3paboTke 1 NPOU3BOACTBY MPOMbILLIEHHBLIX NPUGOPOB

PACXOJIOMEP YJIbTPA3BYKOBOM
C HAKJIA/THBIMU U3JTYYATEJISAMHA

«AKPOH-01»

PyKOBOﬂ,CTBO no 3kcnnyartauun

BHMMAHUE! HEOBEXOAUMO CTPOIro
COBJIIOOATb COOTBETCTBMUE
3ABOACKUX HOMEPOB HA
AKYCTUYECKUX MPEOBPA3OBATENAX
W SNEKTPOHHbIX BJTOKAX!
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