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1. BBEOAEHUE

HacTtosillee pykoBOACTBO MO  3KCNnyaTauuy npegHasHavyeHo Ans
M3y4YyeHus npuvHUMNa OEeNCTBUS U YCTPOWCTBA pacxooMepa YnbTPasBYKOBOIO C
HaknagHbiMy nanydatenamm AKPOH-01-1 (B ganbHenwem - pacxogomep), npasun
MOHTaxa, NoAroToBKM K paboTe, NOBEpKU, Hanaaku U TEXHUYECKOro 06CnyXMBaHus

B yCNnoBUuAX aKkcnnyatauunu.

2. HABHAYEHME

Pacxogomep AKPOH-01 npegHasHayeH Ans u3mepeHuss OOBEMHOro
pacxofa U cymmapHoro (MHTerpanbHoro) oobema (konuyectea) 3ByKONpPOBOASALLMX
XNOKOCTEW, B TOM YuCNe CTOYHbIX BOA, MNpOTeKalWWx B  HaMOPHbIX
TpybonpoBoaax, M3roToBIMEHHbIX U3 3BYKOMPOBOASLLMX MaTeprarnoB, 4551 KOHTPONS
M yyeTa, B TOM YMCfle KOMMEPYECKOTrO, B KaHaNM3aUMOHHbIX CEeTAX, Ha OYMCTHbIX
COOPY>KEHNSAX, NPOMBbILLINEHHbIX NPEANPUATUSX U T.A4.

BbixogHOM curHan pacxogomepa — MOKasaHWs XXWMOKOKPUCTANIMyYeckoro
avcnnes, Ha KOTopoM oTobpaxatTcs pesynbraTbl U3MEpPEHUss O6bEMHOro
pacxoga U cymMmapHoro (MHTerpanbHoro) obbema (KONMMYEecTBa) XXWMOKOCTW,
npoTekatoLLen Yepe3 TpybonpoBoA B MPSIMOM UM 06paTHOM HanpaBrieHUM.

JononHuTenbHO Ha Aucnnee MoxeT oTobpaxaTbcs  cregyolias
MHopmaLms:

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

e  COOEpPXMMOEe apXvBOB;

- novyacosoro — 1925 3anucer;



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

BbiBoa vHdOpMauMn Ha QuCnnen OCyLLEeCTBMAETCA C MOMOLLBIO  KHOMOK
"MPOCMOTP", "APXWMB", "BBO[M", pacnonoxeHHbIXx Ha nepedHer naHenu
npubopa, n kHonkn "MEHKO", pacnonoxeHHoM noA Kpbiwkon npubopa.

Pacxogomep MoxeT umeTb BbIxogHow curHan 0-5, 0-20, 4-20 mMA
NMOCTOSIHHOrO  TOKa, MPSAMO  MPOMOPLMOHANbHbIN ~ abCOMTHON  BEMUYMHE
M3MepAEMOro pacxofa >XWOKOCTWU, penenHbii BbIXOA (CyXue KOHTaKTbl perne:
MaKcuMarnbHoe HanpsikeHue Ha KoHTakTtax He 6onee 100 B noctosiHHOro unu
nepeMeHHOro TOKa, TOK Yepe3 KOHTaKTbl perie He 6Gonee 80 MA) wunu
MMMNYIbCHbIN BbIXOA C HOPMUPOBAHHLIM BECOM MMMYyrbca (CyXue KOHTaKTbl pene:
MaKcuMarnbHoe HanpsikeHue Ha KoHTakTtax He 6onee 100 B noctosiHHOro unu
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! Ba3zoeasi modesib pacxodomepa He ek/toyaem e cebsi
6510k mokoeoz2o ebixoda, 610K UMMy/bLCHO20 8bixo0a, 610K peneliHo20
8bix00a, 6510k RS-232 (RS-485) u GSM-modem. Heo6xodumocmb ycmaHoO8KU
amux 6510k08 mpebyemcsi yka3bieamb Mpu 3aKase.

Mpumep 3anmcm o0603HayYeHWss pacxogoMepa C TOKOBbIM  BbIXOAHbLIM
curHanom, nHtepgencom RS-232 1 GSM-mMogeMoM 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 cebs nepBuYHLIN NpeobpasoBaTens MMM-1
W 3NEKTPOHHbLIV 6rok B3-1, coeanMHeHHble Mexay cobor ABYyMs oTpeskamu kabens.

Mr-1 coctonT U3 AByX ynbTpa3ByKoBbix nanyvatenen YN1(+V) n YU2(-V)
M YCTPOWCTBA ANs UX KpenneHus Ha Tpybe (yCTaHOBOYHbIE Mpochusm).

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

BXOAUT B KOMMNJ1EKT NOCTaBKWU.

4. TEXHUWHECKUE OAHHBIE

4.1. Pacxogomep obecneumBaeT wusmepeHne oObLEMHOrO pacxoja W
CYMMapHOro (MHTerpansHoro) o6bema (konMyecTsa) 3ByKONPOBOAALLMX XKUAKOCTEN
C HU3KUM copepxaHnem ra3oobpasHbix U TBepAblX BELLECTB MPU MOSNIHOCTbIO
3anofiHEHHOM Ce4YeHMM HanopHoro Tpy6onpoBopa. [lonyckaeTcs Hanuyve B
KOHTPONUPYEMOW cpefie rasoBbIX BKITIOYEHWUI 1 TBEPAbIX YacTuL, B KONMMYECTBE HE
6onee 1 % obbemMa KOHTPONMPYEMOW XXUOKOCTH.

4.2. MNMN-1 yctaHaBnuBaeTcs Ha NPSAMOMUMHENHOM y4yacTke TpybonpoBoaa
AnvHoit H 2> 10Dy go mecTa ycTtaHoBku 1 anuHoi h > 5Dy nocrne MecTta yCTaHOBK
(npunoxexune 7). MNpegnoytutenbHo yctaHaenmeaTtb [M1-1 Ha ropusoHTanbHbIX
yyacTkax TpybonpoBoAOB B TFOPU3OHTaNbHOM MNIOCKOCTU, HO AoMycKaeTcs
yCTaHOBKa Ha MPOW3BOSIbHO OPMEHTUPOBAHHBLIX TPYOONpoBOAax Mpu BOCXOQALLEM
OBWXXEHUN NOTOKA XUAKOCTW.

4.3. OonyckaeTtcs yctaHoBka [1-1 Ha cokpalleHHOM NpsAMOSIMHENHOM
yuacTke Tpybonposoga Ha pacctosiHum 2Dy < h < 5Dy nepes TPOMHWUKOM WM
nepep koneHoMm, a Takke Ha pacctosHum 3Dy <H < 10Dy nocre TpoWHMKa U Ha

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



MMN-1 ycraHaBnuBaeTcA B NNOCKOCTU, NEepPNeHAUKYNAPHOMA MNNOCKOCTU
KTPOMHUKA» UIN «KONEeHa».

4.4. YnbTpasByKOBble M3fyyYaTenu ycTaHaBnNuBaloTCA Yepes Cnon cMasku
(anokcmaHasa cmona 6e3 otsepautens, LWUPYC, nuton) Ha HapyXHON NOBEPXHOCTU
TpybonpoBoAa, OYULLEEHHOW OT rPs3K, KPacKM, PXKaBUMHBbI.

4.5. Matepnan Tpybonposoga - nobor 3BYyKONPOBOAALWMIA MmaTepwuarn.
TonwmHa cteHku Tpybonposoaa - ot 2 Ao 50 mMm.

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

4.7. Pacxogomep obecneuyvBaeT wusmepeHue obbeMHOro pacxoga U
CyMMapHoro (MHTerpanbHoro) obbema (KONM4yecTBa) >XUAKOCTM NpW AMameTpax
ycrnoBHoro npoxoga tpyoéonposoga Dy ot 40 go 2000 mm B guanasoHe oT 2% 00
100% BepxHero npegena M3MepsemMOro pacxoga, YCTaHaBIMBaemoro
nonb3oBartenem no n.13.2.4 (tabn.1)

Tabnuua 1

AVAMNA30HbI UBMEPAEMbIX PACXOO0B
n PAO0 AMAMETPOB YCNOBHOIO NMPOXOOA TPYEOIMNMPOBOOA

OunameTp yCrnoBHOro | [ijmanasoHbl M3MepsiEMbIX PacxooB,
npoxoga, Dy, Mm Q, Moy
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 pacxogomMepa OCYLLECTBMAETCHA OT CeTU NepeMeHHOro Toka
+22 o
HanpspkeHnem (220 _;5) B yactoToit (50+ 1) u. Mo cneuysakasy moryT usroTae-

nMBaTbCs PaCXOAOMEpPbI C HanpsixeHnem nutaHus (12 + 2) B nocTosHHOro Toka.

4.9. MowwHocTb, noTpebnsemas pacxogOMepoM, He AOIDKHa MpeBbIaTh
10 BA npu HanpsbkeHun nutanna 220 B nepemeHHoro Toka.

MoLwHocTb, noTpebnsaemas pacxogomMepoMm, He AomxHa npesbiwatb 1 BT
npy HanpsbkeHn nuTaHusa 12 B nocTosaHHOro Toka.

4.10. Pacxogomep ponyckaeT MOAKMIOMEHUE BHELIHEeW Harpysku B Lenb
BbIXOAHOIO CMrHana noCTOSAHHOrO 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, okpyxatowero 63-1, gomkHa ObiTb 0T -20 Ao
+50 °C, MN-1 — ot - 40 go +70 °C ( Ao +150 °C no cneusakasy).

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 FTOCT 14254.

4.14. Macca pacxogomepa formxkHa obiTb, He 6onee:

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

B3-1-1,5«kr.

4.15. Tpu ycrtaHoBke [1MM-1 cormacHo n.4.2 npepenbl [OMyCKaeMown
OCHOBHOW MPMBEAEHHON MNOrpewwHOCTN Npu M3MepeHnM obbLEMHOro pacxoda B
npepenax ot 2 go 100 % AgnanasoHa M3MEHEHWs pacxoda He OOMKHbI NpeBbIWaTh

+1,5%.

Mpu namepeHnm o6beMHOro pacxoga B npegenax ot 0 oo 2 % gvanasoHa
U3MepPEHNS NOrpeLLHOCTb HE HOPMMPYETCS, MOKa3aHUs Npubopa paBHbI HYIHO.

Mpepensl gonyckaemMon OCHOBHOW OTHOCUTESbHOM MOrpeLHocT! npu
N3MEPEHUN CYMMApPHOro (MHTerparnbHoro) obbema (konuyectea) B npegenax oT 2

0o 100 % avanasoHa M3MeHeHus pacxoda He AOMKHbI MpeBbiwaTh + 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 MOrPELLHOCTA NPU YMEHbLLEHWUN
paccTosiHun H 1 h OTHOCMTENbHO CBOMX HOMUHarnbHbIX BenuumH 10Dy 1 5Dy Ha
Kaxgpin 1Dy.

4.17. MNpyn OTKMIOYEHUN HaMPSXKEHUS NUTaHUA PacXOAOMeEp COoXpaHseT
apxvBHy0 MHOPMaLMIO HE MeHee OHOro roaa.

4.18. MNonHbI cpegHUin Cpok cryx6bl pacxogomepa Ao cnucaHua 6 neT, a

npv 3MepeHUn BbICOKOTEMMEPaTYpPHbIX cpen - 3 roga.

5. YCTPOMCTBO U NPUHLMN PABOTbI

5.1. MpuHUMN A[EencTBUA pacxogoMepa OCHOBaH Ha MW3MeEpeHuMn
pa3sHOCTM  BpEMEHM  pacnpoCTPaHEHWsl  aKyCTMYecKMX  KomnebaHun,
nepecekarwowmx MNOTOK KOHTPONMPYeMoWn cpeabl nog yrnoMm K oOcu
TpybonpoBoga B AByX NPOTMBOMOMOXHbLIX HanpaBreHUsX: MO MOTOKY M
NpoTMB NoToKa.

3HayeHre CKOPOCTU MOTOKa M BenunynHa O06beMHOro pacxofa >XWOKOCTU

BbIYNCNAOTCS NO PopMynam:

@KOK Kz
T, +T,

2
Q="Loy
4
roe V - 3HayeHue CKOpPOCTM NOToKa XKUOKOCTU;
Q - 3HayeHue 0OBLEMHOr0 pacxoaa;
T.v — Bpems pacnpocTpaHeHns akyCTM4eCKOro curHana npoTvB ABWKEHWS
rnoToKa >XUAOKOCTH;
T.w — BpPeEMS pacnpocTpaHeHUs akycTuyeckux KorebaHwin Baonb
OBUXKEHUS NOTOKA XWUAKOCTH;

Ko — ko3achhmumeHT nponopLUmnoHanbsHOCTH;



Ki _— nonpaBoYHbIi KO3(PPULMEHT, Y4YMTbIBAOWUIA BIUSIHAE MECTHOMO
rMAPaBMMYECKOro  COMpPOTUBIEHUSI (8blqucrisemcs ~ asmomMamu4yecku 8
3asucumocmu om euda 2ulpasnu4yecKo20 COMPOMUEIIEHUss U PaccmosiHUsi om
Heao 0o mecma ycmaHoeku [1l1-1);

Ke - rMapoanHamMmmn4ecKknin KoadppumuneHT (8bl4qucnsemcs
asmomamuyecku, 8 3agucumMocmu om 3HaveHul eenu4vuH Do, V, muna xudkocmu,
CpoKa aKcrnyamauyuu u Mamepuarna mpybéornposoda);

D, - anameTp Tpybonposoaa.

3HayeHne cymmapHOro (MHTerpanbHoro) obbema  (konuyecTtsa)
npoTeKkalLWen  XUOKOCTU  BbIMUCASETCSs  Kak  pe3ynbTaT  YUMCINEHHOro
WHTErPUPOBAHUS MOMYYEHHbIX 3Ha4YeHW OOBbEeMHOro pacxoda; napannenbHoO
BEeLEeTCs Y4ET BPDEMEHWN MHTETPMPOBAHKS.

B pacxogomepe npegyCMOTPEHO camoguarHocTupoBaHue: 6Gonblias
4YacTb BO3MOXHbIX HEUCMPABHOCTEN aBTOMAaTU4eCKM OOHapyXMBaeTcs B npouecce
dyHKUMOHMPOBaHNS npubopa UK oToOpaxaeTca Ha aucnnee (cm. pasgen
"B0O3MOXHbIE HENCNPABHOCTU M CNOCOGLI UX yCTpaHeHns").

5.2. YnbTpasBykoBble u3nydatenu (npuemHukn) YWU1(+V) n YU2(-V)
npegHasHayeHbl ANs npeobpasoBaHWs MOABOAMMBIX K HUM  3MEKTPUYECKMX
CUrHarnoB B aKycTudeckue konebaHus, BBOA NocneaHnx B CTeHKy Tpybonposoaa n
[anee B KOHTpONMpyeMyk cpefly noa yriom Kk ocu TpybonpoBoga, a Takke Ans
npeobpa3oBaHus MpoLLewnx Yepe3 CTEHKM TpybonpoBoda U KOHTPONMPYEMYHo
cpeay akycTudeckmx konedaHum obpaTHO B SNEKTPUYECKUE CUTHATbI.

OcHoBoW umanyyartensa (npueMHuKa) SBnseTca Nbe3oKepamMU4eckuin Auck,
paboTallWmin Ha OJHOW M3 PE30HAHCHBIX YacToT. ATOT Nbe30KepaMUYECKUIA ONCK
KpenuTca K MeTannuM4yeckoMy KMWHy, KOTOpbI obecrneunmBaeT BBOA aKyCTUYECKMX
konebaHuin B KOHTpONMpyemyl cpegy nog yrnoMm kK ocu Tpybonposoga. KnuH
CBEpPXY  3aKpblBaeTCs  MEeTanfM4eckoW  KpbIWKOW. BHYTpPeHHsin  momnocTb
3arnonHseTCst repMeTMKOM.

5.3. OnektpoHHbIi 6nok B3-1 npepgHasHayeH ans npeobpas3oBaHus
pa3HOCTM BPEMEH PacnpoCTpaHEHUsT aKyCTUYECKUX konebaHunii B KOHTponMpyemonm

cpeae B NoKa3aHuaA XUOKOKpUcTaninyeckoro gucnnes.
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6. MAPKUPOBAHUE U MNOMBUPOBAHUE

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

6.2. Ha nepegHen naHenn 653-1 4omkHbl OblTb HAHECEHDI:

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

2) ToBapHbIV 3HaK NPeAnpUATUA-U3rOTOBUTENS;

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

4) nopsigkoBbIn Homep MM1-1;

5) nopsgkoBbit Homep B3-1;

6) HanpshkeHWe 1 YyacToTa NuTanHus, B, u;

7) rog U3roToBIEeHMS.

6.3. MNMpegycmoTpeHo onnomGupoBaHmne anekTpoHHoro 6rnoka 63-1.

7. YKASAHUE MEP BE3OMNMACHOCTU

7.1. K MOHTaxy, [OEeMOHTaxy, 9aKchnyaTauuW,  TEXHUYECKOMY
06CnyXMBaHMIO N PEMOHTY PacXo4OMEPOB A0MYCKaKTCs TOMbKO Nnla, U3yynBLInE
HacToslee pyKOBOACTBO MO SKCMMyaTauuv, Npolleiline MHCTPYKTaX Mo TEeXHUKe
6esonacHocTM npu paboTe C  3ANEKTPOTEXHMYECKMMU  yCTaHOBKaMu U
pagnoaneKkTpoHHOM annapaTypoun.

7.2. B pacxopomepe vMMelTCS LEenu, HaxoAswmMecs nog onacHbIM AN
XW3HW HanpsbkeHnem 220 B.

7.2.1. KaTeropuuyecku 3anpeluaeTcs aKchnnyatauus pacxogomepa npu
OTKPbITbIX KPbILLKaX.

7.2.2. Tpn OTbICKAHWM HEUCNPAaBHOCTEN BO BKIHOYEHHOM pacxogomepe
Heob6XoaAMMO NPUHSATbL Mepbl, MCKMYalLlWmMe CrydYanHbIi KOHTaKT 4YeroBeka C
ONacHbIMW ANs XM3HW TOKOBEOYLUMMM LiensMu, HanpvMep, nonb30BaTbCHA TOMbKO
M30MMPOBaHHBIMM WHCTpYMEHTamu, 3aKpbiBaTb OTKpbITbIE KOHTaKThbl

N301AUMOHHBbIMKN MaTepuanamm n 1.4.
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7.3. VameputenbHoe obopygoBaHue (ocumnnorpad, BONbTMETP WU Mp.),
ncnornb3yemoe Npu OTbICKAHUWM HEeUCNPaBHOCTEW, MPOBepPKax, NPOMUNaAKTUHECKNX
ocMoTpax u Aap. paboTtax, AOMKHO MMETb HageXHoe 3a3eMrieHune.

7.4. Bce Buabl TexHudeckoro ob6cCnyxvBaHUSA, pPeMOHTa W MOHTaxa
(memoHTaxa), cBaA3aHHbIE C Nepenavikon 3NeKTpo- 1 PaAN0o3NIEMEHTOB, yCTpaHeHne
06pbIBOB NPOBOAOB M T.A. HEOOGXOAMMO MPOM3BOAUTL TOMBKO MPU OTKIOYEHUN
SMNEKTPOHHOro Grioka OT CeTU NUTaHUS 3a3eMIEeHHbIM NasnbHUKOM C HanpsKeHnem
He 6onee 36 B.

7.5. He ponyckaeTcsa akcnnyaTauusa pacxogomMepoB MNP HEYNNOTHEHHbIX

kabensax.

8. ANEKTPUYECKOE COEOAUHEHME COCTABHbIX YACTEN
PACXOOOMEPA.

8.1. OnekTpuyeckoe COeOMHEHWE COCTaBHbIX YacTel pacxoaomepa,
NOAKMNoYeHNe nokasbiBaloLwero npubopa 1 KOMMbIOTEPA, a Takke NOAKMNIOYEHMe K
CETN NEPEMEHHOro TOKa [OOSMKHO MPOM3BOOUTLCS B COOTBETCTBMM CO CXEMOWA
3NEKTPUYECKON BHELLHMUX COEANHEHUI (NPUINOXEHNE 6).

8.2. OnekTtpunyeckoe coeauHeHve B3-1 ¢ ceTblo  (MCTOYHWMKOM
HanpshkeHWs1) OCyLLeCTBNSIETCA NobbIM CUMOBLIM Kabenem ¢ BHELLHUM AMaMeTpOM
He Gonee 9 MM, YMCINOM XWUM HEe MeHee 2-X, CeYEHUEM Kaxdou Xunbl He Gonee
0,35 mm>.

BHumaHue! Pacxodomep He umeem cemegoz0 8biK/rYyamersisi, o3momy
nookmnYeHue K numaroweli cemu  Heobxodumo  npou3sodumb  4Yepes
asmomamuyeckull 8bIKIYamers.

8.3. Onektpnyeckoe coeavHenne B3-1 ¢ nokasbiBawoWwmm npubopom wu
KOMMNbIOTEPOM OCYLLIECTBISIETCA Kabenem ¢ BHELUHUM AMamMeTpoM He Gonee 9 MM,
1 NpoBOAaMu C ceveHneM xun He 6onee 0,35 MM,

8.4. OnekTpuyeckoe coeguHeEHME yNbTPa3BYyKOBbIX nanyyatenen YN1(+V)
n YN2(-V) ¢ B3-1 ocyllectBnseTcs 3KpaHMPOBaHHbIMK kabensamu C BHELLHWM
OnameTpom He Gonee 9 MM, BXOASALLMMU B KOMMIEKT MOCTaBKM (MpUoXeHue 6).

[Ona ypobctBa npoknagku kabenss BO3MOXHa BCTaBka B Hero, no cneusakasy,
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coeauHUTENbHLIX pasbeMoB. [1OCKONMbKY MpW  YCTAHOBKE  YNbTPa3BYKOBbIX
usnyyaTenen Ha TpyGonpoBo U YCTaHOBKE HyNsi pacxodoMepa 3NeKTPOHHbIN 6ok
[JOIKEH HAXOoOMTbCA B HErNocpedCcTBEHHOW OnvM30CTM K uanyvatensam, TO
OKOHYATENbHYIO YCTaHOBKY W MOAKIIOYEHWE ONieKTpoHHOro 6Grioka crieayet

npon3BOANTb NOCKIE BbINOJTHEHNA 3TUX MYHKTOB.

IMpu npoknadke kabesneli om HeECKO/IbKUX pacxodoMepoe & OOHOM
HanpaesleHUU paccmosiHue Mex0y Kommsiekmamu Kabesieli Kax0020

pacxodomepa O0KHO 6bimb 601ee 1 M.

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

a) OTBUHTUTL 2 BWHTA W CHSITb KpPbILWKY Koprnyca, Mo4 KOTOpOW
pacnonaratTcsi KNeMMHbIE KOMOAKM;

6) nooyepegHo  3auncTUTL  kabenw, NPOMyCTUTbL  UX  CKBO3b
YNNOTHUTENbHbIE CalbHUKW W 3aKpenuTb B COOTBETCTBYHOLUMX KNEMMHbIX
konopkax. Ons ygobcTBa MoAKMOYEeHWst KOHUbI NPOBOAOB cregyeT obnyauTb
npunoem MOC-60;

B) YNIIOTHUTb CanbHWUKW, 3aBUHTUB HAKUAHbIE raniku.

8.6. MNocne NoAKNYeHns CoeNHNTENbHbIX kabenen "
nporpaMMupoBaHusi pacxogomepa (cm. n.9.4) KpblKy criefyeT YCTaHOBWUTb Ha

MecCTo ” OI'IJ'IOM6I/IDOBaTb.

lModkntoyas cemesoli coeduHUMernbHbIl Kabenb K pacrpedenumensHOMy
wWumky, Heobxo0UMO rPo8epUMb HarnpsXKeHue cemu.
Ecnu  konebaHusi HanpspkeHuss —numarowel cemu  npesbiwarom

+22
ycmaHoesieHHble npedenibl (220 55) B, mo nodkmoueHue  pacxodomepa

Heobxo0umo mnpouseoOuUMb 4Yepe3 cmabunu3amop HarnpspKeHUss uiu  4epes

cbunbmp- ogpaHudumMerb.
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9. NIPOrPAMMUPOBAHMUE 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. TlporpamMmmupoBaHue pacxogomMepa OCYLECTBNSETCS B pexume

"MEHHIO NMONb30OBATEJIA", koTopoe BknoyaeT B cebsa cneayowme 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);

MakcumanbHoe 3HaveHue pacxoaa (Qmax);

ANViHa BHELLUHEeW OKpYyXHoCTu Tpybonposoaa (Okpyx. mpy6., Mm)

TONWUHA CTEHKM TpybonpoBoaa (Tonuw. cmeHKU, MM);

BHYTPEHHWI AnameTp Tpybonposoaa (BHymp. duam. mm);



TUN XWUAKOCTY;
maTtepwan TpybonpoBoaa (Mamepuan mpy6.);

CpOK aKcnnyaTaumm Tpybonposoaa (6o3pacm mpyb.);

vV V V VY

BapuaHT yCTaHOBKM ynbTpa3sykoBbiX uanyyarenen YN1(+V) n YU2(-V) Ha
TpybonpoBog (BapuaHm ycmaHo8.: 0OHOCMOPOHHUU - eapuaHm
V, d8yxcmopoHHul - eapuaHm Z), CM.NpUnoxexue 7;

»  [AnvHa NpsSIMONMMHENHOro yyacTka TpybonpoBoaa Mexay rMapaBiMyeckum
conpoTuereHneM n MectoM yctaHosku [M-1, cm.n. 4.2, 4.3 n
npunoxexue 8;

» paccTosiHme Mexay ynbTpasBykoBbiMW nsnydatenamu YU1(+V) n YN2(-V)
(pac. mex. 0.), cm. npunoxenua 9, 10, 11, 12;

» amnnuTyga 1 yneTpasBykoBoro curHana (amnnaumyoda 1, mB);

>  YpOBEHb YNbTPa3BYKOBOro curHana (yposeHs Y3 cue);

» amnnuTyga 2 ynbTpa3ByKoBOro curHana (amnnaumyoda 2, mB);

9.2.1. OAna nepexoga wn3 pexuma "MSMEPEHUA" B pexum "MEHIO
MONb3OBATENA" Tpebyetcs oamH pa3 HaxaTb kHonky "M, koTopas
pacnosfioxeHa nop Kpblwkow npubopa (npunoxenve 5). Ha gucnnee nosButcs
Haanuchb:

MEHO MOJIb30B-J1A

Mocne BBeAEHMSA N3MEHEHWIN B HACTPOWKN pacxogomMepa Heo6XoaANMO HECKONbKO
pa3 HaxaTb KHonky "M", nobuBLLIMCL Nepe3arpy3ku pacxogomMepa.

Bxog B pexum "MEHIO MNOJIb3OBATEJIA" ocyLiecTBNsieTcst C NOMOLLbIO
kHonku "BBO[L". Ha aucnnee nosButcst cooblueHmne:

KoHTpacTHOCTb
>>>>>>

[nsi perynnpoBKn KOHTPaAcTHOCTM Heobxoaumo HaxaTb kHonky "BBOM". B

NEBOM HWXHEM YIMy AWCMres MOSBUTCS Muratowmi Kypcop. Haxatmem KHOMok

"Mpocmotp M" wrm "Mpocmotp " BhicTaBrsieTcss HeobxoauMoe 3HaueHue
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KOHTpacTHocTU Aaucnnes. [Ona dwukcaumm BbIOpaHHOroO 3HaveHusi HeobxoaMMo
HaxkaTb KHOMKy "BBoa", 4na oTMeHbl USMEHEHUI - KHOMKy "M".

9.2.2. lMepexoa K crepylolemMy napameTpy — ycmaHoeka dambl u
8PeMeHU - OCYLLeCTBNSeTca ¢ nomolbto kHonku "Mpocmotp U". Ha pucnnee
NOSIBUTCA TEKYLLIEee 3HaYeHVe AaTbl U BpEMEHU:

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

[nsa nameHeHus gatbl UM BpeMeHM HeobXoaMMO HaxaTb KHomnky "Beoa”.
Ha pgwucnnee nossuTCA npurnawieHve B BMOE MWralowwero Kypcopa B KpanHewn
JIeBOW NO3NLNMK:

[aTa n Bpems
LIXX. XX XX = XX:XX

[ins paspelueHns aBTOMaTUYECKOro NepeBofa YacoB Ha feTHee Bpems U
o6paTHO HeobxoOuMO B KparMHEM MEBOM paspsade MHOMKaTopa HaKaTuem KHOMKW
"ApxuB" BbIBECTM CMMBON "a".

HaxaTtue kHomok "Mpocmotp M unm "Mpocmotp " nepemelaer Kypcop
Ha OAHY NO3ULMIO, HaxaTune KHOMKu "ApxuB" yBenuyMBaeT Ha eQuHuLy 3HadeHune
paspsga, Ha KOTOpOM Haxoautcs Kypcop. dopmart npeactaBneHvss Aatbl U
BPEMEHMU:

YUCIIO. MECSL. TOf — Yachl : MUHYThI.

3annce B namsatb npubopa BbIOpaHHbIX 3HAYEHWVW AaTbl U BPEMEHU
BbIMOMHAETCH HaxaTtueM KHonku "BBO[M", oTmMeHa BBeaeHHOro kHonkon "M". Ecnun
BBEAEHHblE 3HAYEHWS KOPPEKTHbI, TO OHW OCTAlTCA Ha Aucnnee, B NPOTUBHOM
cnyyae nosiBNSeTCcs Kypcop B NO3MLUM OLLMBOYHOrO 3HaYEHUS:

[aTa n Bpems
39.10.07.-18:30

9.2.3. lNepexoa Kk cnegywllemMy napameTpy — 8pemsi ycmaHoeJsleHUs
nokasaHuli npu6opa (Bpemsi peakuum npubopa Ha MrHOBEHHOE W3MEHEHUE
CKOpPOCTM MOTOKA) - OCYLLECTBNSETCA C Momolibio kHonku "Tpocmotp U" Ha

aucnnee nosiBnsieTcsa coobdLleHne:
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BPEMA YCTAHOB
[umcneHHoe 3HauveHue (1 - 200)]c

Bpemsa ycTaHOBneHus nokasaHui B CekyHOax - 3TO Bpemsl, 3a koTopoe npubop
ycpeOHsieT U3MEpEHHbIE 3HAYEeHUs CKOpPOCTM U pacxopa. Yem Gonblie 3TOT
napameTp, TeM 6onee cTtabunbHbl NOKa3aHUSA TEKYLLMX 3HaYeHUn. [na nameHeHus
3HaYeHNs BpEeMEeHW YCTaHOBIEeHWss Heobxoaumo Haxatb KHonky "Beoa". B
cTaplleM paspsfe MOSBUTCA MUralwowmid NpAMOYronibHUK. VIaMeHeHue 3HaveHus
BbIOPaHHOro paspsifa OCYLLECTBRSETCA HaxaTuem KHonku "ApxuB", nepexoa K
cnegywowemy paspsgy — kHonkon “"lpocmoTp "k npeablgyLiemMy — KHOMKOW
"MpocmoTp M. dukcaumst BLIBPAHHOrO 3HAYEHWSI NPOU3BOAUTCA HAKATUEM KHOMKM
"BBoa", oTMeHa BBeOEeHHOro - kHonkon "M". Ecrnv HOBOe 3HauyeHue HEKOPPEKTHO,
TO nocre coobLLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha Qucnnee BHOBb NOSBUTCHA CTapoe 3Ha4eHue.

9.2.4. Tlepexon Kk cnepywowemy napametTpy - eepxHuli npeden
u3mMepsieMo20 pacxo0da - OCYLLECTBISAETCA C NOMOLLbIO KHOMkK "MpocMoTp U Ha
avcnnee nosiBUTcs coobLueHve:

Qmax Ky0.M/M
[umcneHHoe 3HaveHue (6 — 40000)]

[na n3MeHeHus BepxHero npeaena uU3MepsieMoro pacxoga HeoOXO4MMO HaXaTb
KkHonky "BBoa". B cTapwem paspsge nosiBUTCA MuUralowmn npsmMoyrofibHUK.
M3meHeHne 3HaveHus BbIOpaHHOrO paspsfa OCYLLUECTBMSETCA HaXXaTMEM KHOMKM
"ApxuB", nepexod K cnegywowemy paspsgy -— kHonkou “"lpocmoTp U«
npegbigywiemy — kHornkou "lNpocmoTp f*. Pukcaums BblOpPaHHOIO 3HaYeHus
npou3BOANTCA HaxxaTuem KHoMNku "Beopa", oTMeHa BBeAeHHOro - kHonkon "M". Ecnn
npnbop obopyaoBaH MMMYNbCHBIM BbIXOAOM, TO NPU U3MEHEHUM MaKCUManbHOro

pacxoaa AOJKHO BbINONTHATLCA YCIioBUE:
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[6ec _umnynvca, m*] @ 3600
Qmax[ »° /4]

- 0!]-[C]

1,1 (GnumenbHocmb umnyrnbca, [c]) <

MHa4ye nosBMTCs coobLyeHne:
MapameTpbl
HecoBmecTumbl

[ns yctpaHeHns owmnbkn HeOBXOAMMO U3MEHNTbL ANUTENBHOCTb U BEC UMMYSbCa B
HacTpoKKkax MMMNYIbCHOro BbIXoAa.

9.2.5. MMepexog Kk crnegywowemy napametpy - OnuUHa eHewHel
OKpY)>XHOCmMu mpy6ornpogoda - OCyLLECTBNAETCA C NOMOLLbIO KHOMKK "TpocMoTp
U". Ha gucnnee nosiBuTCA cooblueHve:

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

[Ona nameHeHns OnvHbl OKPYXXHOCTM TpybonpoBoga HeobxoaMMo HaxaTb KHOMKY
"Beoa". B cTapwem paspsge nosiBUTCA MUratoowMn NpsiMoyronbHuK. VismeHeHne
3HayeHus BbIOpaHHOro paspsaa OCYLUECTBMSIETCS HaxaTuem KHonku "Apxus",
nepexoq K criegylowemy paspsgy — kHonkon "lMpocmoTp U npegbigywemy —
kHonkoit  "Mpocmotp M.  ®ukcaums BbIBPAHHOTO  3HAYEHUS  MPOW3BOAMUTCH
Ha)xaTuem KHomnku "BBoa", oTMeHa BBedeHHOro - kHonkon "M" Ecnu HoBoe

3Ha4YeHne HeEKOpPPEKTHO, TO Mnocrne coobueHus

HEKOPPEKTHOE
3HAYEHME

Ha Auchnee BHOBb MOSIBUTCA CTapoe 3HadeHue. Ecnu HEeBO3MOXHO U3MepuTb
ONVHY BHELLHEW OKpPY)XHOCTM TpyGonpoBoaa, To B pacxodoMep BBOASTCS TONLMHA
CTEHKW 1 BHYTPEHHUI AnameTp Tpybonposoaa.

9.2.6. [llepexog k cnegywlwemy napameTpy - monawjuHa CMeHKU
mpy6onpoeoda - ocyluecTBnsieTcss ¢ nomollbio kHonku "Mpocmotp U". Ha
aucnnee nosiBUTCA CoobLeHune:

TonLl. CTEHKU, MM
[umcneHHoe 3Ha4veHue (2 - 50)]
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TonwmHa cTeHknM TpybonpoBoda M3MepsieTcsl C MOMOLLbI0 TOSMLMHOMEpa Mnn
GepeTcd ee nacnoptHoe 3HadeHve. [Onsg u3MeHeHus TOMWMWHbLI  CTEHKU
Tpybonposoaa HeobxoAnMO HaxaTb KHoMKy "Beoa". B cTapluiem paspsge nossutcs
MUraloLWmnn  NpsMoOyronbHUK. MameHeHne 3HadeHus BblibpaHHOro paspsga
OCYLLIECTBNAETCA HaXaTueM KHomku "ApxuB", nepexon K cnegyowemMy paspagy —
kHonkoit "Mpocmotp U", k npeablaywemy — kHonkon "Mpocmotp 1", dukcaums
BbIOPAHHOrO 3Ha4YeHUs NPOM3BOAUTCS HaxaTuem KHomkv "Beop", oTMmeHa
BBEeOAEHHOro - kHonkonm "M" Ecnn HOBOe 3HayeHme HEeKOpPPEeKTHO, TO mnocne
coo0LLEeHUns

HEKOPPEKTHOE
3HAYEHME

Ha Qucnnee BHOBb NOSBUTCHA CTapoe 3HaYeHue.

9.2.7. MNepexoa Kk cneaywlleMy napameTpy - eHympeHHul duamemp
mpy6onpoeoda - OCyLLEeCTBNSETCA C MNOMOLLbI0 KHOMku "TpocMoTp U". Ha
avcnnee nosiBUTCs coobLeHre:

BHyTp. avam. mm
[uncneHHoe 3HaveHue]

Ecnu paHee 6bu1u 88edeHbl 3Ha4YeHUs1 OJTUHbI HeWHel OKpYyXXHocmu
mpy6onpoeoda u monwuHbl CMeHKU mpy6onposoda, Mo 3Ha4YeHue
8HympeHHe20 duamempa ebI4UcsIsiemcsi aemomMamu4ecKu.

Ona wn3MeHeHns BHyTpeHHero AuameTtpa TpybonpoBoga HeoOXxooMMO
HaxaTtb KHONKy "Beoa". B cTtapliem paspsae nosBuUTCA MUratoLLmni NpsMOYrofibHUK.
M3meHeHne 3HaveHus BbIOpaHHOro paspsifia OCYLLECTBISETCA HaXaTUeM KHOMKM
"ApxuB", nepexog K cnegywowemy paspsagy — kHonkou “"lpocmoTp U«
npegbigywemy — kHonkon "lNpocmoTp f*. ®ukcaums BbIOpPaHHOIO 3HaYeHus
npou3BOANTCA HaxkaTuem KHomku "Beoa", oTMeHa BBeAEHHOro - kHonkon "M" Ecnn
HOBOE 3Ha4YeHMe HEKOPPEKTHO, TO Nocre coobLeHus

HEKOPPEKTHOE
SHAYEHNE

Ha aucnriee BHOBb NOABUTCA CTapoe 3Ha4YeHune.
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9.2.8. lNepexon K crnenywolleMy napameTpy - mumn KOHmMposupyemou
cpedbl - ocyllecTBrsieTcs ¢ nomolibio kHomku "Mpocmotp . Ha aucnnee
nosiBUTCS coobLleHune:

Twun xngkoctn
[Ha3BaHuWe xunakocTu]

Ecnn HeoGxooumo BBECTM HOBOE Ha3BaHME >KMOKOCTW, cregyet
BOCMNOMb30BaTbcA kHonkon "BBO[", nocne 4yero B NMeBOM HWXHEM yriy AUCNIes
3amuraeT Kypcop.

C nomoubio kHonok "Mpocmotp " mnm "Mpocmotp " npomssoputcs
BbIOOp Ha3BaHW XWOKOCTEN: Xxosi00Hasi 8oda; CMOYHble 800bl; 2opsiHasl eoda;
crieyuanbHas cpeda. Pukcauma BbIOGPAHHOrO 3HAYEHMSI MPOU3BOAMTCS HaXaTUeM
KHoMKn "BBoa", oTMeHa BBeeHHOro - kHomnkon "M".

Ecnu BbiGpaH TMN XnakKocTu crieyuasbHas cpeda, Heobxoaumo BBECTU B
namate npubopa napameTpbl 3TOW cpedbl:  CKOPOCTb 3Byka (M/c) U
KMHEMATUYECKYIO BSA3KOCTb (M2/c). MapameTpbl HEKOTOPbLIX CpPed NpuBeOeHbl B

Tabnuvue, NpMBeAEHHOW HUXeE.

Temnepatypa, °C| Tun xmakocTtu CkopocTb KnHemaTuueckas
3BYyKa, M/c BSA3KOCTb, m2ic
15 XonogHas Bofa 1465 1x10°
25 Mopckas Boga 1531 1x10°
20 [peBecHbIn cnupT 1076 0,75x10°
25 CepHas kucnoTa 1258 11,2x10°
0 XnapareHT CHCIzF 890 4x10°
25 AUETOH 1174 0,4x10°
25 ABTOMOGUNBLHOE Macno 870 190 x 10°
100 MasyT npu 90°C 1400 1,2x10°
25 OnmBKOBOE Macro 1430 100 x 10°
20 KepocuH 1325 1,8x10°
25 BeHaunH 1150 0,7x10°
20 [n3enbHoe Tonnneo 1330 8,9x10°
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[ns BBOOa 3Ha4YeHWst CKOpPOCTM 3Byka CcriedyeT HaxaTb KHOMKY
"MpocmoTp U". Ha ancnnee nosisutcs coobiiieHne:
CKOPOCTb Y83, m/c
[YncneHHoe 3HayveHue]
Onsi u3BMeHeHUs1 3Ha4YeHNst CKOPOCTM 3ByKa HEOOXOAMMO HaxaTb KHOMKY
"Beoa". B cTapwem paspsge NosiBUTCS MUralolWmnin NpAMOYrosibHuUK. MiameHeHne
3HayeHuss BbIOpaHHOrO paspsga OCYLLEeCTBNAETCA Haxatuem KHomku "Apxus",
nepexoa K crepywowemy paspsgy — kHonkon "lpocmoTp U« npegbiaywiemy —
kHonkoit  "Mpocmotp fI".  ®dukcaums BLIBPAHHOTO 3HAYeHMs  MPOWU3BOAMTCA
Ha)kaTnem KHonku "BBopa", oTmMeHa BBeAeHHoro - kHonkow "M". Ecnu HoBoe
3Ha4YeHUe HEKOPPEKTHO, TO nocre coobLyeHns

HEKOPPEKTHOE
SHAYEHNE

Ha gucnnee BHOBb NOSBUTCH CTapoe 3HayeHune.

[na nepexoda K 3HAYEHUIO KMHEMaTUYeCKON BHA3KOCTM CrieayeT HaxaTb
kHonky "Mpocmotp U". Ha ancnnee noseutca coobluenme:

BA3KOCTb, m2/c
[UncneHHoe 3HayeHue X 10'6]

Ons nameHeHns KMHemMaTU4ecKon BSA3KOCTN HEOOX0AMMO HaxaTb KHonky "Beoa". B
cTaplwemM paspsge MOSBUTCA MUralolMin NPSMOYronbHUK. VM3meHeHne 3HauveHus
BbIOpPaHHOro paspsiia OCYLLECTBMSAETCA HaxaTnem KHonkm "ApxuB", nepexon K
crenyolemy paspsy — kHonkon "Mpocmotp U, k npeabiayliemy — KHOMKoVA
"MpocmoTp M. dukcaums BEIGPAHHOrO 3HAYEHNS NPOU3BOAMTCH HaXATUEM KHOMKM
"BBoa", oTMeHa BBeAEHHOro - kHonkon "M". Ecnn HoBOe 3HayeHMe HEKOPPEKTHO,
TO nocne coobLleHns

HEKOPPEKTHOE
SHAYEHWNE

Ha gucnnee BHOBb NOABUTCA CTapoe 3Ha4YeHune.
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9.2.9. lepexod K cneaywlwemy napameTpy — Mamepuasi CcmeHKU
mpy6onpoeoda - ocyluecTBrsieTcss ¢ nomollbio kHonku "Mpocmotp U". Ha
aucnnee nosiBUTCA coobLueHwe:

MaTepuan Tpy6.
[Ha3BaHMe maTepuanal

Ecnn Heobxoaumo BBECTU HOBOE HasBaHWe MaTtepuana Tpybonposoaa,
cnepyeT Bocnonb3oBaTtbcs kHorkor "BBOL", nocne 4ero B NEBOM HWXKHEM Yriy
aucnnes samuraeT Kypcop.

C nomousto kHomok "Mpocmotp " wunm "Mpocmotp U npownssoautcs
BbIOOp Ha3BaHWM MaTepuanoB TpybONpOBOAOB: cmasib Hepxaseewwas, cmarlb
Hu3koyeanepoducmasi, lNBX, nonuamuneH 8bicoko2o OasneHus B/, nonusmuneH
Hu3koeo dasneHus MHM, dyyayH.

Ona 3aHecenHnss B namaTb npubopa BbIOpaHHOrO TuNa Martepuana
TpybonpoBoaa HeobxoomMmo — Bocronb3oBaTbcs KHomko «BBOMO» (mpu atom
Kypcop noracHeT), B MPOTMBHOM Ccly4yae nepexod K criegylowemy napamerpy
OypeT 3anpeLyeH.

9.2.10. lNepexon K criegywlwemy napameTpy - CPOK 3Kcrslyamauyuu
(so3pacm) mpy6onpoeoda - OCYLECTBASETCS C MOMOLLIO kHoMK "MpocmoTp U,
Ha pucnnee nosisutcs coobLueHve:

BospacTt Tpy6.
[uncneHHoe 3HayeHue]

Ecnn Heobxooumo BBECTM HOBOE  3HayeHWe cpoka  CrnyxoObl
TpybonpoBoaa, crneayeT Bocnonb3oBaTees kHonkon "BBOM", nocne yero B nesom
HKHEM YrIy Aucnnes 3amuraeT Kypcop.

C nomoulsto kHonok "Tpocmotp " unm "Mpocmotp U" npoussogutcs
BbIOOp 3HaudeHui cpoka cnyxbbl TpybonpoBoga: He 6onee 1 200a; He bonee 2
nem; He bornee 5 nem; He 6onee 10 nem; He bonee 15 nem; 6onee 15 nem.

dukcaumsi BbIOPAHHOTO BapuaHTa MNPOU3BOAUTCS HaXaTMeM  KHOMKM

"BBoAa", oTMeHa - HakaTtnem KHorku "M".
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9.2.11. Mepexon Kk crneaywoweMy napameTpy — eapuaHm ycmaHOeKU
ynbmpa3seykoebix ussiydameseli Ha mpy6onpoeod — OCyLecTBNseTca C

nomMoLL bt KHOMKK "lMpocmoTp U". Ha gucnnee nosiBuTCA cooblueHwe:

BAPWAHT YCTAHOB.
HassaHune BapuaHTa ycTaHOBKM

Ecnn HeobxoguMMo BBECTU HOBbIM BapuaHT ycTaHoBkn YW1 u YN2,
cnegyeT Bocnonb3oBaTbcs kHomkow "BBO[", mocne 4ero B NEBOM HWXHEM Yriy
avcnnes saamuraeT Kypcop.

C nomouisto kHomok "Mpocmotp 1" unmu "Mpocmotp " npoussoamTcs
BblIOOp BapuaHTOB YCTAHOBKU YMbTPas3BYKOBbIX M3nyvatenemn: OBYXCTOPOHHUA Z-
BapuaHT UM O4HOCTOPOHHWI V-BapuaHT, CM. npumnoxeHune 7. MNMpu AByXCTOPOHHEM
Z-BapuaHTe NnonesHbli curHan B 2 - 3 pasa 6onblue, Yem Npyv OgHOCTOPOHHEM V-
BapuaHTe.

®ukcaums BbIOpaHHOro BapuaHTa NPOM3BOAWUTCHA HaXaTueM  KHOMKW
"BBoa", oTMeHa - Ha)kaTmnem KHonku "M".

9.2.12. Mepexod k criegytowemy napameTpy - G/1UHa NPsIMOJIUHelHO20
yyacmka mpy6onpoeoda Mexdy 2udpaesiudecKkum conpomuesieHueM u
mMecmom ycmaHoeku [1M1-1 ocyliecTenseTcs ¢ noMmolLbso kHonku "Mpocmotp U,

Ha gucnnee nossutcs coobLyeHuve:

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

roe H (h) —gnuHa npsiMonuHenHoro ydvacTka TpybonpoBoga mexay ruapas-
NNYECKUM CONPOTUBIIEHMEM N MecToM ycTaHoBku M1-1, namepsietcsa B ea. Dy.

CoobuweHne
Mn-1 ycr.: HomuHan
H = 10Dy; h =2 5Dy
COOTBETCTBYET HOMWHarnbHOW ycTaHoBke [1I1-1 OTHOCUTENBHO rMAPaBNNYECKOTO
COMPOTUBIIEHNS], NPU KOTOPOW AAaHHOE COMPOTUBIEHNE HE OKa3biBAET BIIUSAHUS Ha

MEeTPOOrMyeckme xapaktepmucTuku npubopa (cm. npunoxeHue 8).
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C nomousio kHomok "Mpocmotp " unm "Mpocmotp U nponssoaunTcs
BbIOOp  TMApaBNUYECKMX  COMPOTUBMEHWUA:  «MPOUHUK»,  «KOJIEHO» - W
pacnonoxeHue [NIM-1 0OTHOCUTENBbHO HUX.

YBenuueHne Ha eauHULY YUCMEHHOro 3HayeHuss BenvumH H wnmn h
ocyulecTtBnsieTca kHonkon "APXUB".

dukcaumss BbIOpaHHbIX BapuaHTa M 3HAYEHUs1 MPOU3BOOAUTCHA HaaTuem

KHOMNKM "BBoA", oTMeHa BbIGpaHHOro HaXxxaTnem kHomnku "M".

9.2.13. lMepexon k crnepywoliemy napameTpy - paccmosiHue L mexody
ynbmpa3seykoebiMu usny4amenamu YWU1(+V) u YUN2(-V) (npunoxenus
9,10,11,12) - ocylwecTBnNseTCa C MOMOLLbI KHOMkK "lNpocMoTp U" Ha gucnnee
NosiBUTCA COOOLLIEHNE:

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

OTa BenuMYMHA BbIYWUCMAETCS pPacXOo4OMEepoM B  3aBUCUMOCTU  OT
BHYTPEHHEro AuameTpa, Tuna YCTaAHOBKW, TOMWMHbI CTEHKW, MaTepuana
TpybonpoBoga, a Tawkke Tuna KOHTPONMUpPyemow >xuakoctu. PaccmosiHue L
usmepsiemcsi Mexxdy ckocamu Ha Kpblwkax dam4ukoe ([Mpunoxenue 9). lanee

HeobxoaMMOo NoAroToBUTb pr6OI'IpOBO}J, K YyCTaHOBKe OaT4U1KOB.

10. MOHTAX YCTAHOBOUYHbIX MPO®UNEN

10.1. Npu yctaHOBKE Ha ropu3oHTanbHbIN Yy4acTok TpybonpoBoaa
YCTaHOBOYHbIE MPOUNN  [AOIMKHbI HAXOAWUTbCA B TOPU3OHTAaNbHOW MMOCKOCTU
BAOMb NPOTUBOMONOXHbLIX 00pasyloWwmnx n3mMepuTenbHOro yyactka Tpybonposoaa
Ha Hapy)XHOW MOBEPXHOCTW, TaK Kak OcajoK Ha AHe TpybonpoBoda M BO3MOXHbIE
BO3AyLUHblE My3bIPbKU BBEPXY MPEMATCTBYIOT MPOXOXAEHWUO ynbTpassyka. Mpwu
YCTaHOBKE Ha  HaKIIOHHbIA WM BepTUKamnbHbIA Yy4YacTok Tpybonposoga
HanpasfieHWe MNOToKa AOMKHO ObiTb BOCXOAALWMM AN u3bGexaHusi BO3MOXHOroO
paspbiBa MNoTtoka W 06pa3oBaHMs BO3AYLWHOrO Mewka. PacctosiHue ot
rMapaBriM4eCcKoro COMpPOTUBIIEHNS O MeCTa YCTaHOBKM AaTymkoB (H) omkHO ObiTh

He MeHee 10 Dy, OT MecTa YCTaHOBKM [aTYMKOB [0 MOCMEAyHoLLero
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rmgpasnuyeckoro conpotumenenns (h) He MeHee 5Dy. [lpu oTcyTcTBUM
NPSAMONNHENHOrO y4YacTka TakoW AfWHbI BO3MOXHa YCTaHOBKa Ha COKpalLeHHOM
NPSMONMHENHOM yyacTke (cm.n. 4.3).

10.2. PaameTka MeCT YCTaHOBKW NPOUNEn 1 nanydvatenen.

10.2.1. C nomowblo pyneTkn WU3MEPUTb ONIMHY BHELUHEN OKPYXXHOCTU
TpybonpoBoga. Ha nmpoTMBONOMNOXHbLIX CTOPOHAxX TpybomnpoBoda HaHECTU PUCKW,
paccTosiHe mexagy KOTOpbIMU AOSMKHO ObiTb paBHO MOMOBUHE AMWHBLI BHELLHEN
OKPY>KHOCTM TPyBOonpoBoaa, C TOYHOCTbo Tt 1 MM. Yepes aTh pucku NpoBecTM [Be
npsMble NUHWUW, napannensHole ocu Tpybonposoda. [na aTtoro yaobHo
McrnomnbL3oBaTb  YCTAHOBOYHbIE NPOdWnM, BblpaBHMBaKOLWMECS BOOMb  OCU
TpybonpoBoaa.

10.2.2. Ha ogHy 13 NUHWIN HaHeCTN OBE PUCKM YCTaHOBKW u3nydatenen,
paccTosiHMe Mexay pucKamyn OOIMKHO PaBHSTHCA BbIYMCIIEHHOMY PacxXxo4omMepoM
"paccmosiHuto L mexdy damyukamu” (n. 9.2.13). na ABYXCTOPOHHEN Z-yCTaHOBKU
[aT4yMKoB HeobXoaAMMO OAHY W3 PUCOK YCTaHOBKW [AaT4MKOB MepeHecTn Ha
NPOTUBOMONOXHYIO NUHMIO, 06epHyB TpybonpoBoa NEHTOW UMM pyneTkon u
COBMECTMB KOHLbl feHTbl. TpyGonposog 6onblworo agvameTrpa Heobxogumo
obopauvBaTb LUMPOKOM IEeHTOW (ra3eTol unu pyroHoM 060eB), YTO MOBLICUT
TOYHOCTb nepeHoca. Takum o6pa3oM, MONy4eHO [Be TOYKM YCTaHOBKM
nanydarenen.

10.2.3. Kaxgoe MecTo ycTaHOBKM uM3nyyaTtenei HeoOxoQMMO 3a4ncTUTb
OT PXXaBYUHbI, Kpackv 1 ApYrnx NOKPbITMIA OO MeTannmyeckoro 6necka ¢ noMoLLbio
NMOCKOro HanunbHUKa. Pasmep kaxaow 3aduiieHHon obnactu: 50 MM nonepek u
150 mm Boonb (-100 + +50 MM OT TOYEK YCTaHOBKM u3nyyartenei) Tpybonposoaa.
Ha Tpy6onpoBogax guametpom Gonee 300 mMm 3auuvuleHHyro obnacte cnegyet
yBenuunTb. Ha 3aumileHHon obnacty He AOMKHO OblTb PAaKOBWH, KaBEPH, CBApHbIX
LUBOB, Pe3KMX BbICTYNOB Wnn BnaguH. Ecnu 3aunctka He nomoraeT, Heob6xoaMmo
BbIOpaTb Apyrue MecTa Anst yCTaHOBKU U3nyyaTenen.

10.3. Ons AOBYXCTOPOHHEW Z-yCTaHOBKM [aTYMKOB MOHTUpPYeTCA [ABa
YCTaHOBOYHbIX npodunsa (npunoxenus 9, 10, 11), ona oAHOCTOPOHHen V-

YCTaHOBKM - 0aunH npodunb (npunoxexue 12).
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10.3.1. OumcTuTe TpyboONpoBOA4 OT rPsi3v, CTPYXKEK, ONWUMOK W Mbin Mo
BCEN ANVHE U LUMPUHE YCTaHOBOYHLIX Npodusien.

10.3.2. KoHTpOrbHbIE PUCKX Ha TOPLAX YCTAaHOBOYHBIX MPodunen AOMKHbI
coBrnagatb C InWHMAMW, NPOBedeHHbIMW BAONb ocu  Tpybonposoaa. Kpas
3auyuLLeHHbIX obnactern [Ond yCTaHOBKM [aTyMKOB [OOMMKHbI HaxXOAMTbCA Ha
paccTtosHun He meHee 30 MM OT KpaeB BHYTPEHHMX YacTen npodunen. BsammHoe
pacrnonoXeHne YCTaHOBOYHbLIX Mpodunen 3aBUCUT OT PacCTOAHUSA MexXay
JaTynkaMmm n OPUEHTMPOBOYHO NPUBELEHO B Npunoxexusx 9, 10, 11.

10.3.3. Kpenex ycTaHOBOYHbIX nNpodunen Ha Tpybonposoae AnameTpom
oo 500 MM BbINOMHSETCS C MNOMOLWbIO Lenen u3 KOMMMeKkTa MoCTaBKMy,
HaTArMBaembIX MPW BbIBOPAYMBAHUM HaTSKHbIX BUHTOB. Ha Tpy6onposoabl
anameTpom 6onee 500 MM pekoMeHOyeTCs NpUBapuTb OUKCUPYHOLLIME YTOSKU, CM.
npunoxexue 9, 10, 11.

10.3.4. Tlocne MOHTaxa YCTaHOBOYHbIX nNpodunen Heobxooumo

nepeHecTn Ha HUX ABe PUCKM YCTAaHOBKN 0AaTYUKOB, NOJTy4EHHbIE B n.10.2.2.

11. YCTAHOBKA YNIbTPA3BYKOBbIX U3NYYATENEN

Mpu npoBegeHnn cBapoyHbIX paboT Ha Tpy6onpoBoae He0O6xoAUMO

CHATb ynbTpa3ByKoBble usny4vartenu YU-1 u YU-2 c tpy6onpoBopaa.

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

11.2. YcraHoBKka nsnyyatenem.

Ha npaBunbHO yCTaHOBIEHHbIX M3MNy4YaTensax CTPerku A0MMKHbI coBnajaTb
C HanpaBfieHNeM ABWKEHWS XUAKOCTW, U3fyyYaTenb CO 3HAKoM "+" JOIKeH CTOSATb
BbILLE MO TEYEHUIO, YeM U3ryyaTernb Co 3Hakom "—"

11.2.1. Ha pabouyto noBepxHOCTb nanyyarens "+V" HaHeCTV Cnon cMasku
TonwwuHon (0,5 - 1,5) MM n BCTaBWUTb uU3ny4vaTenb B YCTAHOBOYHbLIA MPOdUMb
(cTpenka Ha u3nyyaTene JorbkHa coBnagaTb C HamnpaBreHneMm ABMXKEHWS MOTOoKa
XXMAKOCTU), NIIOTHO NpWKaTb PYKOW K MpeABapUTEenbHO 3a4MLLEHHON MOBEPXHOCTU

TpybonpoBoda M HEeMHOro noaBuratb Bnepen-Hasag, 4ToObl pas3gaBwuTb CIOW
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cMasku. 3ateM uanyyartenb NpuxkaTb K NOBEPXHOCTM TpybonpoBoaa MpUKMMHbLIM
YCTPOMCTBOM (CM. puc. 1) Tak, 4ToObl BEPXHWUM CKOC KPbILWKU M3ryyaTenst obin

HanNpoTUB PUCKN ycTaHoBKM Aatymkos (n.10.3.4)

M4

o
/ 1 \
I_(_ i
| |
. -l
MpwxrmMHoe
yCTPOWNCTBO
Tpy6onposoza
puc. 1

11.2.2. Ha pabouyto NoBepXHOCTb BTOPOro ynbTPas3ByKOBOro usnyvartens
"-V" HaHecTu cnou cmasku TonwwmHon (0,5 + 1,5) MM u BCTaBuUTb M3nyyartenb B
apyron (ons  OBYXCTOPOHHEW Z-yCTaHOBKW) YCTAHOBOYHbIA Npodunb  Ha
pacctosiHme L oT YU1(+V) Hmxke no TeyveHuto Xugkoctu (npunoxenus 9 - 11). B
crnyyae OOHOCTOPOHHEN V-yCTaHOBKWM BTOPOW U3ryyaTtenb yCcTaHaBnuBaEeTCs B TOT
e npocurnb, YTO M NepBbIi (NpunoxeHue 12). PaccTosiHne L namepseTtca mexay
BEPXHMMM CKOCaMu Kpbilek AatyukoB. CTpernka Ha wusnyyatene [OOSpKHA
coBnagaTtb C HanpaBneHNeM ABWXKEHUSI MOTOoKa XUAKocTU. MnoTHO npuxaTb pyKon
usnyyatens K MNoBepxHOCTW TpybonpoBoga, MpM 3TOM 3HaYeHue aMmnnutyabii
[omkHO O6biTb oT 300 MB oo 4000 mB.

Ecnun ycnosue 300 mB < A1 < 4000 MB He BbINOnHsAeTCs, TO Heobxoanmo
nepenTu K criegyowemMy napamMeTpy YpO8eHb yIibmpasgyKo8o20 cugHara.

11.2.3. Mepexopn, K cneaytouiemy napameTpy, ypo8eHb

YNbMpa3eyKoeo20 CuzHasa, OCYLIECTBMAETCA C NOMOLLb0 kHomku "MpocmoTp U

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

Ona uameHeHus 3HayeHMs YpPOBHSA YNbTPasBYKOBOrO curHana cnegyet
HaxaTb kHonky "BBO[", nocne yero B NeBOM HWXHEM yriy OuWchnes 3amuraer
Kypcop.

C nomoLLbto kHorok "MpocmoTtp 1" unu "MpocmoTp U BuiGrpaeTcs apyroe
3HaYeHne ypoBHS curHana.

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

Ecnu 3Havenne amnnutyabl A1 6onbwe 4000 mMB, To 3HayeHne ypoBHS
curHana Heobxo4MMO YyCTaHOBUTb B COCTOSIHME "HU3KUIA".

Ecnun 3Havenne amnnutyabl A1 meHbwe 300 MB, TO 3HayeHue ypoBHS
curHana Heob6xoaMMO YCTaHOBUTb B COCTOSIHUE "BbICOKUIA".

11.2.3. BepHyThbcst ¢ nomollbio kHomnku "Mpocmotp 1" k npeasiayiiemy
napametpy "Amnnutygal". AmMnnuTygal [ormpkHa HaxoauTbCcA B npegenax
50 mB < A1 < 4200 mB. Ecnun 310 COOTHOLLUEHNE HE BbIMOMHAETCS, HE0OX0aMMO
CMEHUTb CcMa3Ky (MpU UCMONb30BaHWM 3MOKCUAHOW cMmonbl 6e3 oTeepauTens
curHan B 2 pa3a 6ornbLue, Yem Npu NCMONb30BaHWM NUTOMA) UM CMEHWUTbL BapuaHT
YCTaHOBKM AAaTYMKOB (MpW ABYXCTOPOHHEM Z-BapuaHTe curHan B 2-3 pasa 6onbLue,
YyeM Npv OOHOCTOPOHHEM V-BapuaHTe) WM COBMHYTb AATYMKM Ha pPacCTosiHMe
+ (10 + 100) MM, COXpPaHMB PacCTOSIHUE MEXAY HWMU, U O0OUTbCH 3HaYEeHUst
amnnutygblil 50 mB < A1 < 4200 mB Ha HOBOM MecTe.

11.2.4. Ecnu He ygaeTcs nonyyntb amnnutyay curHana Gonbewe 50 mB,
TO BO3MOXHO, YTO:

a) B TpyboNpoBoAde HET XNAKOCTY;

6) HenmpaBuNbHO YCTaHOBMEHbI YNbTPasBykoBble u3nyyatenn YU1(+V) un
YW2(-V) (CTpenku Ha HUX JOMKHbI BbITe HanpaBneHbl B 04HY CTOPOHY M coBnaaaTb
C HanpaefeHVeM [OBWXEHUA MOoTOKa XWAOKOCTW; wuanyyatens "+V" porkeH
HaXoAMTLCA BbILLE MO TEYEHUIO MOTOKA XKUAKOCTU, YeM manydartens "-V");

B) nryioxo 3avunileHa NoBepXxXHOCTb pr6onposo,qa;
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r) KONMMYECTBO ra3oBbIX BKIMHOYEHWUIA U TBEPAbIX YACTUL, B KOHTPONMPYEMOW
cpede npesblwaeT 1%. PekomeHpyeTcs HaWTu Apyroe MecTO Ansl YCTAHOBKU
pacxogomepa, Hanpumep, nepen rmapaBrM4eckum COnpoTMBEHNEM
(anadparmoit);

[4) Ha BHyTpeHHew cTeHke TpybonpoBoga ob6pa3oBanvcb HapoCThbI.
PekxomeHgyeTca HaWTu y4acTok TpybonpoBoga C MWHMMAanbHbIM — CPOKOM
aKcnnyatauumn unu caenatb BCTaBKy B Tpy6onpoBog HOBOMO y4acTKa;

e) matepuan TpybonpoBoAa HE3BYKOMPOBOAEH W3-32 BHYTPEHHMX
HeoaHOpOOHOCTEN, TpewuH W kaBepH. PekomeHayeTcsa caenaTb BCTaBky B
TpybonpoBoa HOBOro yyacTka U3 3ByKOMpOBOAsLLEro MaTepuana.

Mepexop k TouHOM ycTaHoBKe AaTymkoB ocylectenaetca TOJIbKO nocne
nony4yeHus 3HaveHusa amnnutygel1 50 mB < A1 <4000 mB.

11.2.5. ToyHas ycTtaHoBka AaTunkoB. C nomolubio KHomku "MpocmoTp yr
HeobXxoaMMOo NepenTn K criegyloLemy NyHKTy — amiiumyo0a2 yribmpa3eyKoeo20

cuaHana. Ha avcnnee nosasutcs cooblueHme:

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

3atem crnegyeT MeAneHHO CcOBUratb yNbTPasBYKOBOW u3nyyartenb
YWN2(-V) B HanpaBnexHun YN1(+V), [OOMBLUNCE CHUXKEHNS 3HAYEHNSt amnnuTyabl2 B
nontopa - fABa pasa oOT HadvanbHoro. 3atem YWM2(-V) cnegyeTr menneHHO
oTtoasuraTb oT YW 1(+V), Nnpu 3TOM 3Ha4YeHue aMnnNnTyabl2 HAaYHET yBENMYMBaThCS,
[OCTUrHEeT MakCMMyma M CTaHeT yMmeHbluaTtbcs. Heobxogmmo 3adpmkcupoBaTthb
AaTunKk B MOMOXEHWN MaKCMMamnbHOro 3HaYeHWs amnnuTydbl2, YUCIeHHoe
3HaYeHNe KOTOPOro Npu 3TOM AOMKHO ObiTh B AvanasoHe ot 50 go 4000 mB. Mpwu
AanbHenweM pasaBKeHun AaTYMKOB NOSBATCA APYr1ne 3Ha4YeHUs Makcumyma, Ho
npaBurbHOE MOMOXeHWe [JaTyMKoB - MakCUMyM, Onvxanwuni K pacyeTHoMy
paccTtosHuio. HangeHHoe nonoxeHvwe AaTYnKoB MOXET OTNIMYaTbCA OT pacyeTHOro
He bonee, yem Ha 0,07 Dy. lNpy HEBO3MOXHOCTVM TOYHO ONPEAENUTb NONOXEHUE
AaTYMKOB NO MaKCMMyMy CUrHamna ux criegyeT ycTaHoBMTb Ha pacctosHue Ha 0,05

Dy MeHee pacyeTHOro.
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11.2.6. [Ons Bu3yanbHOro HabnwogeHuss WHGOPMAaLMOHHOIrO CcurHana
MOXHO NoAakmntounTe ocumnnorpacd k knemmam GND, CP8 u CP3, ncnonb3ays
BbICOKOOMHbIV LUyn. CUHXPOHM3ALUMIO HEOBXOAUMO BbINOMHATL NO MOMOXUTENLHO-
My pOHTY Ha knemme CP8, nonesHbln curHan Habnogate Ha knemme CP3.
3agepkka BpemeHu B MKC Mexay dpoHTom Ha CP8 u curHanom Ha CP3 gns
[OBYXCTOPOHHEN YCTAHOBKU U XONOAHOW BOAbI MPUMEPHO paBHa AnameTpy Tpyobl B
MM. Pabouen gaBnsietcs nepsas MNOMNoOXWTeNbHas MOMyBONHa, ee aMmnnuTyaa
nomkHa 6biTb B npegenax ot 50 go 4200 mB.

11.2.7. 3atem cnegyetr 3adukcuposatb YW2(-V) B yCTaHOBOYHOM
npodgurne ¢ NOMOLLbIO MPMXUMHOMO YCTPOWCTBA. 3HaYeHWe amnnuTygbl Npy 3TOM
OOMKHO ObITb MeHbwe 4200 mB. [na npocmoTpa pes3ynbTaToB WM3MEPEHWS
Heob6xoamMMo BepHyTbcs B pexum "ISMEPEHWA", Heckonbko pa3 HaxaB Ha

kHonky "MEHIO". Ha aToM ycTaHOBKa AaT4MKOB 3aKOHYEHa.

12. YCTAHOBKA HYJNA PACXOOOMEPA

12.1. Tpu ycTaHOBKe YynbTPa3BYKOBbLIX M3ny4daTtenen Ha TpybGonpoBos
BCMNEeACTBME HEPOBHOCTEN BHELUHEN W OTMOXEHWN Ha BHYTPEHHEN MOBEpPXHOCTU
BO3MOXHO napannenbHoe CMeLleHne pacxodHOW XapaKTepucTukm npubopa,
KOTOpOE MOXeT A0CTUraTh BenuumHbl T+ 0,1 m/c. KomneHcauus aToi NorpewHocTu
OCYLLLeCTBMNSETCS YCTaHOBKOW Hynsi npubopa.

[ns nepexoga n3 pexuma "ISMEPEHUA" B pexxum "YCTAHOBKA «0»"
TpebyeTca oauMH pa3 HaxaTtb kHomky "M", KoTopas pacnonoxeHa nog KpbILLKON
npubopa (npunoxeHue 5), Ha gucnnee NOSABUTCSA NPEANOXEHNE:

MEHIO MONb3OB-IA

Oanee nouck pexuma "YCTAHOBKA «0»" ocyliecTBnaeTcs ¢ NOMOLLbIO
kHonok "TMpocmotp fI" wunm "Mpocmotp U" Ha paucnnee [ormkHO NosBATHCS
cooOueHue:

"YCTAHOBKA «0»"

Bxog B pexum "YCTAHOBKA «0»" ocyliecTBnsieTc C NOMOLLbI KHOMKM

"BBO[M" Ha aucnnee nosiBnsetcs cooblueHne:
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VHecwmell, m/c
[uncneHHoe 3HaveHue]

roe VHecmel, — W3MEpPEHHOE pacxodOMEPOM 3HayeHWe CKOPOCTU MoToKa
XUOKOCTU.

YctaHosky «0» npubopa MOXHO NpoBeCTN AByMSA cnocobamu:

12.2. Ecnn BO3MOXXHO OCTaHOBUTb NMOTOK XXWAKOCTU, TO:

12.2.1. OCTaHOBUTb MOTOK;

12.2.2. Tpun 3anonHEHHOM XMAKOCTbIO TpybonpoBoae 3anvcaTtb 3HayYeHue
VHecmely (MoxXeT ObITb oTpuUaTenbHbIM);

nponuctatb cogepxumoe pexuma "YCTAHOBKA «0»" ¢ NOMOLLbHO KHOMOK
"MpocmoTp " unn "MpocmoTp U" fo nosBneHus Ha avcnnee coobLyeHus:

Cwmeulenue, V m/c
[uncneHHoe 3HaveHue]

12.2.3. BBecTtu 3Ha4yeHue

CwmelleHue, V m/c = — VHecmel, M/c

[ns atoro Heobxoaumo Bocnonb3oBaTbcs kHonkow "BBOM", nocne 4yero
cTapwuii paspsif BbIAENUTCS KYpCOPOM. YBENUYEHVWE Ha efuvHuLy 3HayveHust
paspsga, BblIOENEHHOro  KypcopoMm, ocyulectsBnsgetca  kHonkom "APXUB",
nepemellieHne Kypcopa - ¢ nomollblo kHonok "Mpocmotp 1" nnm "Mpocmotp U
HabpaHHoe 3HayeHue 3anucbiBaeTcsa B namsaTb npubopa C NOMOLLBIO KHOMKM
"BBOLO".

12.3. Ecnn HeBO3MOXHO OCTaHOBWUTb MOTOK >KMAKOCTWM, HO pacxon
ctabuneH, TO:

12.3.1. 3anucaTb 4UCNEHHOEe 3HayYeHMe CKOPOCTU MNOTOoKa >XMAKOCTU
VHecmell, M/c (MOXeT BblTb oTpuULaTENbHBLIM);

12.3.2. TMponuctate pexunm "YCTAHOBKA «0»" ¢ nOMOLLbIO KHOMOK
"Mpocmotp N" unmu "Mpocmotp U" Ao nosiBnenns Ha aucnnee coobLieHNs:

AMMNNTYOA 1, mB
[UncneHHoe 3HaveHue]
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NOMeHsTb MecTaMu ynbTpasBykoBble uanydyatenu YU1(+V) n YN2(-V) (TouHocTb
yctaHoBku 1 mm). Mpu 3atom cTpenkn Ha YU1(+V) u YWN2(-V) BomkHbl GbiTb
HanpaBneHbl B CTOPOHY, MPOTUBOMOMOXHYIO HanpaBneHUo ABWXEHUS MOTOKa
Xnakoctn. HoBoe 3HayeHne amnnutyabl1 He OOMMKHO OTiMyaTbcs Ooree Yem Ha
(5 —10) % oT cTaporo 3Ha4eHusi. B npoTMBHOM crnyvyae HaHeCTU Ha 4aTYVKN HOBbIV
CIon cMasku;

12.3.3. Tponuctate pexum "YCTAHOBKA «0»" c nomoLibio KHOMOK

"Mpocmotp " unun "Mpocmotp U" Ao nosiBneHns Ha gucnnee coobLieHUs:

VHecmell, m/c
[UncnenHoe 3HaveHue]

3anucaTtb HOBOE 3HayeHue VHecmell, M/C (MoXeT BbiTb oTpuLaTenbHbIM);
12.3.4. TMponuctatb pexum "YCTAHOBKA «0»" C nOMOLLbI KHOMOK
"Mpocmotp 1" unun "Mpocmotp U" Ao nosiBneHnst Ha gucnnee coobLieHUs:

AMIMIINTYOA 1, mB
[UncneHHoe 3HayeHwne]

nocTaeuTb ynbTpa3ssykoBble uanydatenu YWN1(+V) n YN2(-V) B nepBoHayanbHoe
MomnoXeHne (TOYHOCTb ycTaHoBkM T 1 mm). Mpu atom cTpenkn Ha YU1(+V) u
YWU2(-V) ponxHbl ObiTb HanpaBneHbl B OA4HY CTOPOHY M coBnagaTb C
HanpaBneHMeM ABWXEHUA NMOTOKa Xuakoctu. Hosoe 3Hauvenune "AMIMTINTYObI
1" He pomkHO oTnmyatbes Gonee yem Ha (5 — 10) % oT cTaporo 3HadeHus. B
NPOTUBHOM CIly4ae HaHeCTW Ha 4aTyYMKW HOBbIV CITOVW CMa3Ku;

12.3.5. Tponuctate pexum "YCTAHOBKA «0»" C nomoLibl KHOMOK
"Mpocmotp 1" unun "Mpocmotp U" Ao nosiBneHns Ha aucnnee coobLuenus:

VHecmell, m/c
[uMcneHHoe 3HaveHue]

3achmkcmpoBaTb HOBOe 3HadeHne VHecmell, m/c. OHO [OMKHO coBMagaTb C
3apuKCMpoBaHHbIM  3HavyeHnem VHecwmell, M/C, nonydeHHoiM B n.12.3.1.

CoBnageHvne pesynbTaToB 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 MYHKTI
12.3.1+12.3.5.

12.3.6. lMponuctate pexum "YCTAHOBKA «0»" C nOMOLLbIO KHOMOK
"Mpocmotp " unu "MpocmoTp U" Ao nosenenus Ha avcnnee coobLueHms:

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

Cmewernue Nm | ¢ = —

[Ons sTtoro HeobxoaumMo Bocnonb3oBaTbcs KHomnkow "BBOM", nocne 4yero
cTapwui paspsg YUCMEHHOro 3HAa4YeHUs BbIAENUTCA KYPCOPOM. YBENWYeHue Ha
€OVHWLY 3HayeHus pas3psifa, BblAEMNEHHOro KypCOpPOM, OCYLLUECTBMSIETCS KHOMKON
"APXVB", a nepemelleHne Kypcopa - C NoMoLibio kHomok "Mpocmotp fI" mnn
"MpocmoTp U". HabpaHHOe YnCroBOE 3HaueHVe 3anuckiBaeTcsl B NamsiTb npubopa
C nomoLbto kHonkm "BBOMO".

Ha atom "YCTAHOBKA «0»" npubopa 3akoH4yeHa. [na npocMoTpa
pe3ynbTaToB W3MEpPEHUn Heobxoammo BepHyTbess B pexum "MIBMEPEHNA"

OBYKpaTHbIM HaxaTtmem kHonku "M".

13. BIOKUPOBKA U3MEPEHWI NMPU MYCTOM
TPYBOIMNMPOBO[E.

Mpw akcnnyaTaummn pacxogomepa GbiBaloT cuTyauum, koraa Tpybonpososd
He MOSHOCTLIO 3arMofHEH XUAKOCTLIO UMK OMycToleH. B aTom cnydyae nokasaHusi
pacxodoMepa He perfameHTUpoBaHbl. [N Toro, 4ToGbl MpW He3anonHEHHOM
TpyGonpoBoae pesynbTaT U3MepeHnst PaBHSAMNCS HyIo, pekoMeHayeTcs Z-BapuaHT
YCTaHOBKM u3rnyyaTenen, yron  Mexay MioCKOCTbIO YCTAHOBKM M3nydyaTenen u

FOPU3OHTaMNBHON NMOCKOCTBLIO AOrKeH 6biTb 6onblue 20° (prc.2 )
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YpoBeHb
3anonHeHus

Puc.2
[ns nepexoga u3 pexxuma "MIBMEPEHUA" B pexum "HESAMONMHEHHbIN

TPYBOMPOBO[" TpebyeTcsa oamH pa3 HaxaTtb kHomnky "M", koTopas pacnonoxeHa

noA Kpbiwkon npubopa (npunoxexue 5), Ha gucnnee NosSBUTCHA NPeAnoXeHue:
MEHIO MOJ1b30B-J1A

Nanee nouck pexuma "HESAMONMHEHHBLIA  TPYBOMPOBOO"
OCYLLeCTBNSETCA C MOoMOoLWblo KHomMku “lMpocMoTp ™ wmm "Mpocmotp U". Ha
aucnnee J0IMKHO NosiBUTLCS CoobLLeHe:

HE3AMONHEHHbIV
TPYBOMPOBO[N

Bxog B pexum "HESAMOJTHEHHbLIN TPYEOMNPOBOA" ocyLlecTBnseTcs
¢ nomolLubto kHomku "BBOM". Ha ancnnee oomkHO NOSIBUTLCS COOOLEHME:!
BBEOWTE MAPOJIb
n 3amuraeT kypcop. [locne BBoga naponst HeobxoauMo HaxaTb kHonky "BBO[M".
Ha aucnnee nosButcs cooblleHne:

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

rae Ao — amnnuTyga ynbTpasByKOBOro CUrHana npuv nNyctom  Wnu
He3anonHeHHoM TpybonpoBoae.
Ons Toro, 4toObl NpWM He3anonHeHHOM unu nycTtom Tpybonposoae

pesynbTaTt M3MepeHnn pacxoga ObIn paBeH Hynto, Heobxoanmo YCTaHOBUTb
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ypoBeHb oTceyku 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 W3MEPEHUA" B pexum

«N3MEPEHWA» ocywecTBnsAeTca ABYKpaTHbIM HaXaTeM KHOMKKU «M».

14. YCTAHOBKA 3JIEKTPOHHOI'O BJIOKA B3-1

14.1. Tlpn ycTaHOBKE W MOHTaXe pPacXOAOMepOB [OIMKHbI CTPOro
cobnogatbCcs npaBuna TexHWKM ©Ge30nacHOCTW, W3MOXEeHHble B pasgene 7
"YkasaHua Mep 6esonacHoCcTM" M B HOPMAaTUBHO-TEXHUYECKMX [OKYMEHTaX,
OEeNCTBYIOLMX Ha NpeanpuaTMu-noTpebutene.

14.2. TlockonbKy npu YCTaHOBKE YNbTPasBYKOBbLIX uW3nyvaTenen w
YCT@HOBKE Hyns pacxofomepa 3MeKTPOHHbI Ornok [ormkeH HaxoauTbes B
HEenocpeACcTBEHHON 6MM30CTM K M3nydaTensm, 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 mMoxeT ObITb yCTAHOBMEH Ha NPUOOPHOM LUMTE, NynbTe YyNpaBreHus,
Ha CTone, Ha KPOHLUTEHaXx 1 np.

He ponyckaetcs ycraHoBka bB3-1 BOnM3nm 6Gatapen oTtonneHus,
3NEKTPUYECKNX MeYven 1 OpYrux UCTOYHWKOB Tenna, a Tawkke B MoMeLLeHusX, B
KOTOpbIX TemnepaTypa BO3dyXa MOXET BbIXOAWTb 3a Npefenbl, yka3aHHble B

pasgene 4 "TexHnyeckune aaHHbIe".

15. HACTPOMKA TOKOBOI'O BbIXOOA

15.1. Ecnu npubop o6opyaoBaH 610KkOM TOKOBOTO Bbixoa, TO BO3MOXHa
HacTpolika 3Toro 6roka. [lns BXoA4a B PEXMM HACTPOMKKU TOKOBOMO BbIXxoAda

Heobxoammo HaxaTb kKHonky "M". Ha aucnnee nosiButcsa Hagnmce:

"MeHto nonb3oB-nsa"
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HaxaTueM kHonku "MpocmoTtp " unm "MpocmoTp " HeoBxoaumo [oiiTH Ao nyHKTa
MEHI0
BbixogHowm curHan
MOCTOSIHHbIN TOK
1 HaxkaTb kHomky "Beoa". Ha gucnnee nosiButcsa coobuieHne
[Onana3soH
X.. XMA
[na n3ameHeHns omanasoHa BbIXOAHOMO Toka Heobxoaumo HaxaTb kHornky "Beoa".
B neBom HWXHeM yrny oucnnes NosSiBUTCA MUralolWuin KBagpaTt — npurnalleHne K
N3MeHeHuIo 3HauveHus. Haxatue kHonku "Mpocmotp " wrm "Mpocmotp U
npueeneT Kk nepebopy BO3MOXHbIX AMana3oHOB BbIXOOQHOrO CUrHamna nocTOsIHHOro
Toka: 0.5 wmA, 0..20 mA, 4..20 mA. ®Pukcaums BbIOPaAHHOrO 3HaYeHMSA
NPOU3BOANTCA HaaTUem KHoMnku "Beof", oTMeHa BBEAEHHOIO HaXaTWeM KHOMKU
"M".  Tlpun  ogHOHanpaBneHHOM  M3MEpPeHMM  pacxofja  BbIXOAHOW  TOK
npornopumMoHaneH Tekylwemy pacxody, W MakCMMym TOka COOTBETCTBYET
MakcMmansHoMy pacxogy. [pu AByHanpaBneHHOM U3MEPEHUN pacxoda BbIXOOHON
TOK NpOMopuuoHaneH MOAymno Tekylwero pacxoga. [locne namMeHeHUss HacTpoek
Onoka TOKOBOro BbIXO4a HEOOXOAMMO HECKOMbKO pa3 Haxatb kHomky "M,

[06VBLUMCH Nepesarpysku pacxogomepa.

16. HACTPOMKA UMIMYJIbCHOIO BbIXOOA

16.1. Ecnn npmnbop obopyaoBaH 6roKOM WMMYNbCHOrO BbIXOAA, TO
BO3MOXHa HacTpomrka 3Toro 6roka. [ins Bxoga B PEXUM HACTPOWKMA MMMYFbCHOMO
BbIXxoZa HeobxoaMMo HaxaTb KHomMKy "M", pacnonoxeHHyo noa Kpbilkon npubopa.
Ha gncnnee nosBuTCs HaaNUCh:

"MeHto none3os-nga"
HaxkaTuem KHonku "lpocmoTp ™ umm "MpocmoTp U" HeoBxoanmo JoiiTn o NyHKTa
MEHI0
BbixogHown curHan

Hopmup. Nmnynbc

1 HaxaTb kHoMky "Beoa". Ha gucnnee nosiButcsa coobLueHne
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Bec umnynbca, m*
[umcneHHoe 3HauveHue 0,01 - 500]

16.2. Ecnm HeobGXxoOMMO BBECTM HOBOE 3HA4YeHMEe Beca MMMNynbca, TO
cnegyeT Bocnonb3oBaTbca kHomkow "BBOQM", nocne 4ero crapwuin paspsg
YUCIEHHOrO 3HA4YeHUs1 BbIAEMNUTCA KYPCOPOM. YBenuueHue Ha eaunHuLy 3HavYeHus
paspsga, BblAENEHHOro  KypcopoMm, ocyuwiecTBnsetca  kHonkonm "APXUB',
nepemelleHne kypcopa kHonkol "Mpocmotp ", HoBoe 3HaueHWe 3anuchbiBaeTcs B
namsaTb Npubopa ¢ nomoLbto kHonky "BBOL". Ecnv HoBoe 3Ha4YeHne HEKOPPEKTHO,
TO nocne coobLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha gucnnee BHOBb NOSBUTCS CTapOe YMCIEHHOE 3HadYeHue. Npru3Hak KOPPEKTHOCTM

YKa3aH B cnefyruiemM nyHKTe.

16.3. MNepexoa k cnepyowemy napameTpy — O7umenbHOCMb 8eC08020
umrnyrnbca — OCYLLEeCTBNAETCS C NOMOLLbIO KHOMKK "“lMpocMoTp ™ unm "MpocmoTp
U". Ha gucnnee nosiBnsieTcst COoBLUEHME!

OnnNT. UMNYNbCA, C
[uncnenHoe 3HauveHue (0,1 - 10)]

[ns BBOAa HOBOrO 3HaYeHWs ANUTENbHOCTM MMNynbca Heobxoaumo
HaxaTb kHomky "BBO[", nocrne 4ero crapwuin paspsg YWCMEHHOro 3HayeHusi
BbIOENUTCSA KYpPCOPOM. YBENUYEHME Ha eAVHULY 3HAYeHUs paspsaa, BblOeNeHHOro
Kypcopowm, ocyliectensetcs kHonkon "APXWB", nepemelyeHne Kypcopa - KHOMKON
"Mpocmotp fI" unm "Mpocmotp U". HoBoe 3HaueHue 3anvcbiBaeTcs B NamsiThb
npubopa ¢ nomowbio kHomku "BBOL". Ecnu HOBOe 3HayeHMe HEKOPPEKTHO, TO
nocne coobLeHus

HEKOPPEKTHOE
SHAYEHWNE

Ha aucnnee BHOBb NMNOABUTCA CTapoe YMCleHHOoe 3Ha4YeHune.
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16.4. Mpu npozpamMmupoeaHuUU YucJleHHbIX 3Ha4YyeHuli eeca uMmNyJsbca

u e2o0 OnumesibHOCMuU GOJIKHO 8bINOJIHSIMbCS COOMHOWEeHUe:

[6ec _umnynvea, m*] e 3600
Qmax[ »° /4]

Ecnn YKa3aHHO€ HepaBEeHCTBO He BbLINMOJIHAETCA, TO Npu nepes3arpys3ke

- 0!]-[C]

1,1 (dnumenbHocmb umnyneca, [c] ) <

Mnn BKINKO4YeHUN npmﬁopa BbIBOAUTCS COODLLIEHMNE:

NAPAMETPbI
HECOBMECTUMBbI

KOTOpOe yaepxuBaeTcs B TedeHue 3 C.
16.5. TlMocne wu3MeHeHuss HacTpoek Onoka MMNyNbCHOrO BbIXoA4a
Heo6X0AMMO HEeCKONbKO pa3 HaxaTb kHorky "M", pobuBlnchk nepesarpysku

pacxoaomepa.

17. HACTPOMKA PEJIEAHOIO BbIXOOA

17.1. Ecnn npubop ob6opyaoBaH O6rnokom penenHoro Bbixoda, ToO
BO3MOXHa HacTporika atoro 6rnoka. [Insa Bxoga B PEXUM HACTPOWKW pererHoro
BbIx04a He0BX0AMMO HaxaTb kHomKy "M", pacnonoXeHHyo nog KpbiLKown npubopa.
Ha pucnnee nosiButcs Hagnmce:

"MeHto none3os-nsa"
Haxatunem kHonku "Mpocmotp 1" nnm "MpocmoTp U" Heobxoammo ooty ao nyHkTa
MEHI0

PENEVHbIV
BbIXOA

17.2. Hanee yCTaHOBKa napameTpos penenHoro curHana
ocyLLecTBNsAEeTCA C nomolbio kHomkn «BBOM». Ha gucnnee OOMmKHO NosiBUTLCA
cooOueHue:

3AMbIKAHUE MPU
[uncneHHoe 3HaveHune] % oT Qmax
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T.e KOHTaKTbl pefie 3aMblkalTcs NpyM  OOCTWXKEHUW PaCXOOoM  3aJaHHOro
YNCIIEHHOIO 3HAYEHUS.

Ecnn HeobGxooumo BBECTUM HOBOE YMUCNEHHOE 3HayveHwe, TO cnegyeT
BOCMnonb3oBaTbCa kHonkon "BBO[M", nocne uyero crapwwuin paspsi YMCNEHHOro
3HaYeHUs BbIOENUTCA KypcOpOM. YBENWYEHWE Ha eOuvHULY 3HadveHus paspsiaa,
BblOENEHHOro KypcopoMm, ocyluectsnsetcs kHonkon "APXWMB", a nepemelleHne
Kypcopa - kHorkoit "MpocmoTp 1" urm "Mpocmotp U". BHOBL BBEAEHHOE 3HAYEHME
He AOMKHO GbiTb paBHO 3HAYEHMWIO Pa3MbIKaHUS KOHTAKTOB. BbibpaHHoe 3HauyeHue
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 MOSIBUTCSI CTapoe YUCIIEHHOE 3Ha4YeHue. 3HayeHne 3aMblKaHUs KOHTaKTOB
OOJIDKHO OTNNYATBLCS OT 3HAYEHUA UX PA3MbIKAHUS.

17.3. MNepexon Kk cnepywollemy napameTpy — 3Ha4YeHuUe pacxoda, npu
KOMOPOM KOHMaKmbl perie pa3Mbikaromcsi — OCYLLECTBNAETCS C MOMOLLBIO KHOMKM
"Mpocmotp " unn "MpocmoTtp . Ha aucnnee nosisutcs coobluenue:

PA3MbIKAHNE TMPU
[umcneHHoe 3HaveHune] % ot Qmax

Ecnn Heobxogumo BBECTM HOBOE YMCMEHHOE 3HaveHue pacxopa, npu
KOTOPOM KOHTaKkTbl pene pasMblKaloTcs, TO crnegyeT BOCMOMb30BaTbCA KHOMKOMN
"BBOL", nocne 4ero crTapwuin paspsg YUCIEeHHOro 3HauyeHusi BblOenuTcs
KypCOPOM. YBENMYEHNE Ha eauHULY 3HAYeHus1 paspsiaa, BblOENEHHOro Kypcopom,
ocyulectBnsaetca kHonkon "APXWUB", a nepemelleHne Kypcopa - KHOMKOW
"Mpocmotp " vnm "Mpocmotp U". HaBpaHHoe uncroBoe 3HauYeHWe 3anucbiBaeTcs
B NamMaTb npubopa ¢ nomolbio kHomku "BBOM". Ecnu HabpaHHoe 3Ha4eHue
KOPPEKTHO, TO OHO OCTaeTCcs Ha Auchnee, B MPOTMBHOM Clyvyae Ha gucnnee
NosIBNAETCA N yAepXKunBaeTcs B TedeHne 3 ¢ crneaytollee coobLueHve:

HEKOPPEKTHOE
SHAYEHNE
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a 3aTeM MOSIBUTCH CTapoe YMCMEHHOe 3HayeHve. 3HayeHne 3aMblKaHUs KOHTaKTOB
[OOIDKHO OTNNYATLCS OT 3HAYEHNS UX Pa3MbIKaHUSI.

BosspaT u3 pexuma "YCTAHOBKA [MAPAMETPOB PENEMHOIO
BbIXOOA" B pexum «M3MEPEHWA» ocyuwlecTtBnsieTcs ABykpaTHbIM HaxaTnem

KHOMKN «M».

18. HACTPOMKA UHTEP®ENCA RS232 (RS485)

18.1. Ecnu npubop obopygoBaH wuHTepdericom RS232 (RS485), To
BO3MOXHa HacTporika aToro 6rnoka. [Ina Bxoga B pexuM HacTponku nHTepdpenca
HeobxoamMmo HaxaTtb KHonky "M". Ha gucnnee nosiButcst Haanmeeb:

"MeHto none3os-nsa"
HaxaTneM kHonku "MpocmoTp T unm "Mpocmotp " Heobxoaumo foiT go NnyHKTa
MEHI0

UHTepdenc
[Tvn]

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

Anpec

[uncneHHoe 3HayeHue]

YcTaHOBMNEHHbIE W3rOTOBUTENEM MapamMeTpbl CBA3M npubopa COOTBETCTBYIOT
napaMeTpaM, YCTaAHOBMEHHbIM MO YMOMYaHUIO B KOMMbLIOTEPHOW nporpamme
"Curnyp 6a3a gaHHbix". [Ins nsmMeHeHust 3HayeHus ceTeBOro agpeca Heobxooumo
HaxaTb kHomky "BBoa". B crTapwem paspsge 3HavyeHuss agpeca nosiBUTCS
MUraloLWmMin  NPsIMOYronbHUK.  M3amMeHeHue 3HaveHus BbiGpaHHOro paspsiga
OCYLLECTBNSAETCA HaxaTveM KHomku "ApxvB", nepexop K cnegywowemMy paspsgy —

kHonkoit "Mpocmotp U", k npegpiayiemy — kHonkoit "Mpocmotp M. dukcaums

40



BbIOPAHHOrO  3Ha4YeHUss NPOM3BOAUTCA HaxaTMem kHonku "Beoa", oTmeHa
BBEEHHOrO - kHonkon "M".

[na nepexoda k crnegyolwemMy napameTpy HeobXxoauMO HaxaTb KHOMKY
"MpocmoTp U". Ha gucnnee nosiBUTCS CoobLLEHNE:

CkopocTb, 6ut/c
[uncneHHoe 3HaveHue]

18.2.1. AnA M3MEHEHMs CKOpPOCTM CBA3M HEOOXOOUMO HaxaTb KHOMKY
"Beoa". B neBoM HWxXHeM yriy Aucnnes nosiBUTCA Murawowun keagpaT —
npurnaleHne K M3MEHeHWo 3HaueHus. Haxatue kHornku “Mpocmotp M wnw
"Mpocmotp U" npueegeT « nepebopy BO3MOXHbIX BapuMaHTOB CKOPOCTU CBSA3W:
1200, 2400, 4800, 9600 6uTt/c. dukcaumsa BbIGPAHHOIO 3HAYEHUA MPOU3BOAUTCA
Ha)kaTnem KHomnku "BeBopa", oTMeHa BBegeHHOro - kHonkon "M".

[nsa nepexopa k crniegyolemy napaMmeTpy HeoOX04MMO HaXaTb KHOMKY
"MpocmoTp U". Ha gucnnee nosiBUTCS CooBLLEHNE:

KoHTponbHbIV GUT
Het

18.2.2. [Nl M3MEHEHMSA KOHTPOMbHOrO BuTa HeobXoAUMO HaXaTb KHOMKY
"Beoa". B neBoM HwxHeMm yrny Aucnnes nosBUTCA MuUralowuin keagpaT —
npurnalieHne K naMeHeHMo 3HauveHns. Haxatue kronku "Mpocmotp 1" unm
"MpocmoTp U" npuseneT k NnepeBopy BO3MOXHLIX 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 NpoBeEpPKX, ANA BXoAa B KOTOPbIA Heobxoanmo HaxaTb kHomky "Beoa". Ha
avcnnee nosiBUTcs coobLueHve:

TecTt
pasphbiB

Mpn 3amMblkaHUK KOHTaKTOB 2 WU 3 KnemMmHon konogkum "k OBM" m ucnpaBHOM

nHTepdenice coobuieHne "paspbiB" OOMKHO CMEHUTbCA coobuieHnem "ycnex".
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Ecnu gaHHble NPUHUMAOTCS C UCKaXXEHUSIMU, NOSIBUTCS coobLLeHME "UckaxeHue".
Bbixog 13 pexxMma NpoBepKun OCyLLEeCTBISEeTCS HaxaTueM KHomku "M".

18.4. Tllocne wu3MeHeHus HacTpoek 6noka WMMMynbCHOrO BbIXO4A
HeobXoAMMO HeCKONbKO pa3 HaxaTtb kHonky "M", pobuBluMCb nepesarpysku

pacxogomepa.

19. NIPOCMOTP PE3YJIbTATOB U3MEPEHUH

19.1. Pacxogomepbl 06CnyXnBalOTCa onepaTtopom, 3HakoMbiM ¢ paboTon
paaVo3NeKTPOHHON annapaTtypbl, W3Y4YMBLUMM HacTosllee pPYyKOBOACTBO MO
3KcnnyaTauum pacxogomMepa v NpoLleaLwnM MHCTPYKTaX Mo TexHUke 6esonacHocTu
npu paboTe C aNeKTPOTEXHNYECKUM 060pYyA0BaHMEM.

19.2. lNocne noaknyeHnsa pacxogomepa K nuTaroLen ceTu BbINoMHAeTCA
nporpaMmMa CamoOAMarHOCTUPOBAHWUSA U, B CryYyae ee MONOoXWUTENbHOro Mcxoaa,
aBTOMaTM4YeCKM YCTAHaABMMBAETCSH PEXMM OTOOpaXKeHUs TeKyLUMX 3HadYeHui
n3MepseMbIx BenuuvH (ganee — pexum "MISMEPEHNA").

B aTOM pexxvme Ha nepByo CTPOKY AMCNIEN BbIBOAUTCS HaUMeHOBaHWe n
pas3MepHOCTb N3MepPSIEMOW BENUYMHBI, HA BTOPYHO CTPOKY — ee YNCIIOBOE 3HaYe-
Hue. MNMepexopn oT ogHon oTobpakaemMow BENWUYMHBI K APYrol OCYLLECTBSAETCS C

nomoLuio kHornok "Mpocmotp 11", "Mpocmotp U
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Ta6bnuuya 2-1

BenununHsbl, oTobpaxaemble B pexume "MSBMEPEHWA" ana

OAHOHanpaBJIeHHOro N3MepeHna NoToka

Bug coobLeHna Ha aucnnee

Bua nsmepsiemon BeENNYMHbI

O6bem, M°
YUCTEHHOE 3HaYeHVe

nHaekc []

CymmapHoe 3HadeHne obbema  XWAKOCTH,
npoTeKLLen B npsiMom HanpasneHuu
(HanpaBneHve noToKa >XWOKOCTWM coBnagjaeT C
HanpasneHweMm CcTpenku Ha wusnyyartensx) (8
AECATUYHBIX pa3pagoB)

HapaboTka, 4. MUH.
YncreHHoe 3HavyeHue

Bpemsi cymMmmupoBaHusi ofbema B 4acax U
MUHYTax (8 AecsTUYHBIX pa3psiaoB)

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

3HayeHne 06beMHOro pacxoaa

CkopocTb, M/c
YncreHHoe 3HavyeHve
nHaekc [

Cko POCTb NOTOKa

[ata n Bpems

Tekywme gata v Bpems B oopmarte:
[4ncno. mecsu. roq — Yachl : MUHYTbI]
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Ta6nuua 2-2

BenunuunHsil, oTobpaxaeMble B pexume "USMEPEHWA"  ansa

ABYHanpaBJfieHHOro namepeHnsa noToka

Bua coobuienns Ha gncnnee

Bua namepsiemon BenuyvHbl

O6bem, z M

YMCIIEHHOE 3HaYeHne
MHOEKC

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

O6bem 1, M°
UKCrEeHHoe 3HaueHve
WHOEKC

CymmapHoe 3HayeHMe obbema  KUOKOCTH,
npoTeKLLewn B npsiMom HanpaBneHuu
(HanpaBneHVe MoTOKa >XMOKOCTWM COBMagjaeT C
HanpaBneHvem CTpenku Ha wusnydatensax) (8
AEeCATUYHBIX pa3psaos)

0O6bem 2, M°
YMCIeHHOEe 3HaYeHne
mHaekc []

CymmapHoe 3HayeHne obbeMa  KWAKOCTW,
npoTeKLLen B obpaTHOM HanpasneHun
(HanpaBneHue noToka XKMUOKOCTU
NPOTVUBOMOSIOXKHO HanpaBMneHW CTPENKN Ha
nany4varensx) (8 AecsaTMYHbIX pas3psaoB)

HapaboTka 4. MUH.
YUCIEeHHOE 3Ha4YeHne

Bpemsa cymmupoBaHns obbema B vacax Mu
MUHyTaXx (8 AeCATUYHbIX pa3psgos)

Pacxopn, ky6. m/u
ynucrneHHoe 3HadeHue
WHOEKC

3HayeHne 06beMHOro pacxoaa

CkopocTb, M/c
YncneHHoe 3HadyeHne

O

VHOEKC

Cko POCTb NOTOKa

[aTa n Bpems

Tekywue gata u Bpems B oopmare:
[umcrno. mecsau. rog — Yachl : MUHYTHI]

19.3. MNpwn oTOBOpaXkeHnn 3Ha4YEeHNIA CYMMapHOro (MHTerpansHoro) oobema,

pacxoda W CKOPOCTU NOTOKa XWMAOKOCTM B MNpaBOM HWXHEM yrny agucnnes

BbIBOAUTCA WMHAEKC amnnuTydbl ynbTpassykoBoro curHana (0....9). V3mepeHus

BbINOMHSIIOTCA KOPPEKTHO NpU 3Ha4YeHnsIx atoro uHaekca (1...9).

19.4. Ecnu pesynbTaTtbl U3MEPEHUN pacxoda MNPEBbLILAOT 3HAYeHue

YCTaHOBNIEHHOIo BepXHero npeaena nsMmepeHua, To Ha gucnnee BMecTo 3Ha4YeHun

pacxoaa n CKOpOCTU NOTOKa noABnAeTcA coobLleHne
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20. MPOCMOTP APXMBOB

20.1. B namMaTK pacxogomMepa XpaHATCSA YeTblpe apXxmBa OaHHbIX:

no4acoBow apxvB 3a nocnegHne 1925 yacos;

NOCYTOYHbIN apxuB 3a nocneaHue 2200 cyTok;

apxus nepepblBoB y4eTa Ha 100 nocneaHUX BKITHOYEHUI U BbIKITHOYEHUN;

apxvB napameTpoB Ha 20 nocrnegHWX W3MEHEHU NporpaMmupyembix
nonb3oBartenem napameTpoB pacxogomepa.

20.2. ns nepexopga u3 pexuma "Vsmepenuns" B pexum "lNoyacoson
apxuB" HeobxoAMMO BOCMONb30BaThbCA KHOMkoW "ApxuB" Ha pgucnnee nosiBuTCA
cooOLLeHne:

Moyvacoson apxvs

B 3TOM apxvBe xpaHATCS 3Ha4YeHUsi CYMMapHOro (MHTerpanbHoro) obbema
(konunyecTBa) npolleplen no TpybonpoBOdY XMOKOCTW, 3adMKCUPOBaHHbIE MO
MCTEYEHUN KaXKOO0ro yaca B TeveHue nocnegHux 1925 yacos. [1na Bxoga B apxuB
Hago Bocnonb3oBaTbcsa KHoMkon "Beoa". Ha ancnnee nossutcs coobLleHue:

[uncrno. mecau. roq — yachl : MUHYTbI]

[uncrneHHoe 3HaueHve, M° |

Ons gBwkeHust B rnybb apxuea ucnonbayetcs kHorka "Mpocmotp U, a
ANs OBWMKEHWS MO apxvBy B OOpPaTHOM HampaBieHWWM MUCMonb3yeTcs KHOMKa
"MpocmoTp M,

[N YCKOPEHHOTo nepedBWKeHUs no apxusy kHonku "Mpocmotp 17,
"MpocmoTp U" HeoBxogumo yaepxmBaTh HaxaTbiMu Gonee 3 c.

BosspaT 13 noboro nyHkta pexuma "MOYACOBOWN APXUB" B pexum
"MBMEPEHWNA" ocyLecTBnsieTca ¢ nomoLpbto kHonku "APXWB".

20.3. [Ona nepexoga w3 pexuma "USMEPEHWA" B pexum
"MOCYTOYHBbIA APXVB" HeobxoaMMo BOCMONb30BaTbCs kKHomkon "APXUB". Ha
Aucrnee nosiBUTCs CoobLLEeHMe:

NMOYACOBOW APXMB
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3aTeM Heob6xoAMMO BOCMONb30BaThCs  kHomkamu  "Mpocmotp 11,
"MpocmoTp U", po nosiBneHusi Ha aucnnee coobLLeHus:
MOCYTOYHLIN APXVB
B aTOM apxvBe xpaHATCS 3Ha4YEeHNs1 CyMMapHOTo (MHTerparnbHoro) oobema
(konnyecTBa) npolwledwen no TpPybGonpoBoAdy XWAKOCTW, 3aPUMKCMPOBAaHHbIE MO
UCTEYEHUN KaxabIX CYTOK B TeveHue nocnegHux 2200 cyTtok. [Ans Bxoga B apxvs
Hago Bocnonb3oBaTbcs kKHonkon "BBOA". Ha gucnnee nosiBnutcs cooOLeHue:

[uncno. mecsau. roq — Yackli:MUH.]
[UMCreHHoe 3HaueHne, M |

[ns gewxenns B rnybb apxusa ucnonbayetcst kHonka «Mpocmotp U», a
ONns ABWKEHWs NO apxvBy B OOPaTHOM HamnpaBrieHUM MUCMONb3yeTcsl KHOorMka
«MpocmoTp M.

Ons yckOpeHHOro nepeaBkeHns no apxuey kHomku «Mpocmotp Iy,
«MpocmoTp U» Heobxoanmo yaepxmeaTh HaxaTbiMu Gonee 3 c.

BosspaT 13 noboro nyHkta pexuma "MOYACOBOWN APXUB" B pexum
"ISMEPEHUA" ocywecTBnseTcs ¢ noMoLLbio kHonku "APXUB".

20.4. Onsa nepexoga u3 pexuma "MISMEPEHUA" B pexum "MEPEPbLIBbI
YUETA" Heob6xoaMmo Bocnonb3oBaTbes kHonkon «APXB» Ha gucnnee nosasutcsa
cooOuleHune:

MOYACOBOW APXMB

3aTteM Heob6xoAMMO  BOCMONbL30BaThCH  kHomkamu  "Mpocmotp  11*

"Mpocmotp U", 4o nosiBneHust Ha gucnnee coobLLeHus:
MNEPEPbLIBbI YYHETA
B aTom apxuBe xpaHaTcs aatbl 1 Bpems nocneaHux 100 nepepbiBoB yyeTa

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

OT [uncrno. Mmecau,. rog.— 4ac:MuH.]

0O [uncno. mecsu,. rog — 4ac:MuH.]
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npu 3TOM Ha BepxHeW CTpoke oTobpaxaeTcs AaTa M BpPeMsi Havana nepepbiBa
yyeTa (MpornagaHue NMUTaHUS UM BHYTPEHHSIS HEWCNPaBHOCTb, OGHapyxvnBaemas
cpeacTBaMuM CaMOLMArHOCTMKM), @ Ha HWXKHEW CTpoKe AaTa U BPeMsi OKOHYaHuA
nepepbiBa yyeta.

Ons gBwkeHust B rnybb apxuea ucnonbayetcs kHorka "Mpocmotp U, a
ONs OBWXKEHUS MO apxuBy B 0OpaTHOM HanpaBneHUW WCMONb3yeTcs KHOMKa
"Mpocmotp "

[INA YCKOPEHHOrO MepedBWKeHNs no apxuey kHonku "Tpocmotp I,
"MpocmoTp U", HeoBxoanmo yaepxusaTh HaxaTsiMu Gonee 3 c.

BosepaT u3 nwboro nyHkta pexuma "MEPEPbIBbl YYETA" B pexum
"MBMEPEHWNA" ocywecTtansieTcs kHonkon "APXB".

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

MOYACOBOW APX/B

3aTeM HeoBX0AMMO BOCMOMbL30BaThCA  KkHomkamu  «Mpocmotp i,

«MpocmoTp U», [0 NosiBNenus Ha avcrnee coobLieHNs:
APXUB NMAPAMETPOB

B atom apxvBe xpaHAaTca Aatbl U Bpems nocriegHux 20 nameHeHun
nporpaMMmMpyemMbIX NapaMeTpoB pacxogomepa.

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

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

Ha BEepxHeW CTpoKe Aaucnnes oTobpaxaeTca pgata M BpeMs U3MEHeHUs
nporpaMMupyemMbix napameTpoB npubopa, Npou3BeAeHHOro nonb3oBaTenem, a Ha
HWXHEW CTPOKE - YUCIIEHHOE 3HAYeHWe MporpamMmmmnpyemblx napameTpoB npubopa.
C nomoLubto kHomku "BBO" MOXHO NpPOCMOTPETbL NporpaMmmMupyemMble napaMmeTpbl
pacxogomepa (awameTtp Tpybonposoga Dy, Tun XuAakocTu, BepxHu/ npegen

namepsieMoro pacxoga Qmax, BENMYMHA KOMMEHCauUW cOBura XapakTepucTUKU
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npubopa Vewew). MNMepexon k npeplgylient 3anucu OCYLLECTBASIETCS C MOMOLLbIO
kHonku "MpocmoTp Y.

[N yCKOPEHHOTo nepeaBWkeHNs no apxuey kHonku "Tpocmotp ",
"Mpocmotp U" HeoBxoaumo yaepxmBaTh HaxaTbiMu Gonee 3 c.

BosspaT 13 noboro nyHkta pexuma "APXB NAPAMETPOB" B pexvum
"MISMEPEHWA" ocywecTtBnsetca kHonkon "APXNB".

21. BbiBOA UH®OPMALIMN HA KOMIMbIOTEP

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

21.1.1. TMopknoynTb pacxogoMep K KOMMblOTepy B COOTBETCTBUM CO
CXeMOW COeAUHEHWNA, NMPUBEOEHHOW B MPUMNOXEHWM 6 (AnMMHA NWMHWM CBA3N He
6onee 15 m).

Onsa cuntbiBaHma wnHdopmaumn ¢ npubopa 4yepes uHTepdenc RS-232
npunaraetca nporpaMmma «CurHyp 6asa pgaHHbix». C ee MOMOLWb  MOXHO
nonyyYnTb TEKyLlMe 3HadeHWst 06beMHOro pacxoda M CKOPOCTM MOTOKa, a Takke
COAEPXMMOe apXMBOB: MO4YaCcOBOro, MOCYTOYHOrO, U NepPepbLIBOB yyeTa.

21.2. BeiBog nHdopmaumm Ha KoMnbloTep Yyepes uHtepgenc RS-485

21.2.1. TlogkniounMTb pacxogoMep K KOMMbIOTEepy B COOTBETCTBUM CO
CXeMOW COE€AVHEHWA, NPUBEOEHHOW B MPUMOXEHWM 6 (OnMHA NMWHWM CBS3N He
6onee 1200 ™). Ansa nodknroyeHust K KoMnbromepy uHmepdgpelica RS-485

Heobxodum koHeepmop RS232 — RS485.

Onsa cuntbiBaHma unHdopmaumm ¢ npubopa 4yepes mHTepdenc RS-485
npunaraetcs nporpaMmma «CurHyp 6asa pgaHHbix». C ee MOMOLLb  MOXHO
nonyyYnTb TEKyLlMe 3HadeHWst 06beMHOro pacxoda M CKOPOCTM MOTOKa, a Takke
COAEPXMMOE apXMBOB: MO4YaCcOBOro, MOCYTOYHOIO 1 NEPEPbLIBOB yyeTa.

21.3. lNpu ucnonb3oBaHUM NporpaMm CTOPOHHUX Mpou3BoauTenen naysbl

Mexgy 3anpocamMu k npubopy AomkHbI ObiTb Gonee 1 cek.
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22. BOBMOXHbIE HEMCNMPABHOCTU U METObI UX

YCTPAHEHUA

22.1. O6Lme ykasaHus.

221.1.

OTKNMKOYEHHOM NMUTaHUN.

YcTpaHaTtb

HencnpasHOCTU

JonyckaeTcs

TOMbKO  Mpu

22.1.2. TlpoBepka pacxogomepa Mocfe YCTpaHeHWs OBHapy>XeHHOMN

HencnpaBHOCTK OO0IMKHA Npon3BoaAnTbLCA cneunanmncTom no 06CJ'Iy)KVIBaHVIIO.

22.1.3. TepeyeHb Hambornee 4acTo BCTPeYalOLWMXCA WU BO3MOXHbIX

HeuncnpaBHOCTEN NpuBedeH B Tabn.3.

Tabnuuya 3

HanmeHoBaHue Heuc-
NpPaBHOCTW, BHELLHWE
NposiBNeHMs 1 Aonon-
HUTENbHbIE NPU3HAKK

BeposaTHas npuuunHa

Cnocob ycTpaHeHus

Mpwn BKIOYEHUMN
nuTalowero  Hanps-
XeHns  He  roput
undpoBov Ancnnen

OTcyTCTBYET  HanpsikeHue | YCTpaHuTb NPUYUHY

cetn OTCYTCTBUSA CceTeBoro
HanpsbkeHust

O6opeaH ceTeBon kabenb BoccTaHoBUTH ceTeBou
kabenb

Meperopenu npeno- | OTKM4YMTL pacxogomep oT

xpanutenn 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
3MEKTPUYECKOr0 KOHTakTa B
KIeMMHOW KOonoake

MpoBepnTtb COCTOSAHME
kabens U KOHTaKToB B
KNEeMMHbIX KONoaKax

OcnabneHo HaTsKeHne
LilenoyYex, CMeCTUN1Ch
YCTaHOBOYHbIE NpOdnnu.

Mpounssectun nepeycrtaHoBKY
nn-1

OtcyTcTBME CMa3kn Mexay
N3Ny4aoWmMmMn  NoBEepPXHOC-
Tamm YU1(+V), YU2(-V) n
CTeHKol Tpybonposoaa.

CHatb YUN1(+V) n YUN2(-V),
OUYNCTUTL OT TIPS MU
HaHEeCTW Crov HOBOW CMas3sKu
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MpopomxeHue Tabn. 3

HeucnpaeHocmu,

o6HapyxueaeMblie cpedcmeamMu camoduazHOCMUKU

HaumeHoBaHue Heuc-
NpaBHOCTW, BHELLHWE
nposiBNeHns 1 Aonorn-
HUTENbHbIE NPU3HAKU

BeposTHas npuunHa

Cnocob ycTtpaHeHus

HewncnpasHocTb 1 - 5:
owmnbka NnamsTu

OrTkas MUKPOCXEMbl NAaMATU

OTnpaeka npubopa opra-
HM3aLUN-U3rOTOBUTENIO

HewncnpasHocTb 6 — 11
Ownbka Tarimepa

OrTkas MUKPOCXEeMbl HacoB
peanbHOro BpeMeHwu.

OTnpaeka npubopa opra-
HM33aLMN-U3rOTOBUTENIO.

HeuncnpasHocTb 12:
He yCTaHOBMEHbI
yachl

C6ou yacoB peanbHoOro
BpemMeHu

YCTaHoBUTL TeKyLume gaTy u
BpeMmsi cornacHo n.9.2.2.

HewncnpasHocTb 13:
Het cBssu c TDC

OTka3 Mukpocxembl TDC

OTnpaeka npubopa opra-
HM33aLMN-U3rOTOBUTEN!O.

BO3A4YLWHble Ny3blpK

HewncnpasHocTb 14: HanpspkeHue nutanusa | Moagkntounte  npubop K
OedbekT nutaHus npunbopa meHee 187 B NUHUKM  C  HanpsXXeHnem
+22
220 55 B
HeucnpasHocTb 15: Tekylwiee 3HaveHue pacxoga | lNepeycTtaHOBUTL  BEPXHWUIA
Q > Qmax bonblue MakcumarnbHoro | npegen N3MepsemMoro
unun B TpybonpoBoae | pacxoaa cornacHo n.9.2.4,

Mpwn cboe yacos peanbHOro BPEMEHW B JEBLIN HUMXHUIN yron gucnnea

AONONMHUTENbHO BbIBOOAUTCA TEMHbIN NPAMOYTrofibHUK. Pacxo,qomep npogonxaet

BbIMUCMATL M (DUKCUPOBATb CYyMMapHbIi 06bEM, HO MOYacoBbIE U MOCYTOYHbIE

apxuBbl He BegyTcs. Ecnun npu kaxgom BbIKoYeHUn pacxogomepa u3 cetn 220 B

yacbl cbmBatoTCs, 3TO FOBOPUT O paspskeHHoN B6aTapee.

Ona yctpaHeHusa nobol HeucnpaeBHOCTW, OOHAPYXXEHHOW cpencTBamm

caMoanarHoCTuKM,

uzaomoseumersiro.
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23. TEXHUYECKOE OBCITYXXUBAHUE

23.1. O6Lme ykasaHusl.

23.1.1. TexHunyeckoe obcnyxvBaHne nNpou3BOAMT  nNpeanpuaTve-
notpebutens. CHumatb Mrombbl (MacTUYHbIE NeyaTu) B TEYEHME rapaHTUNHOIO
CpoKa MMeeT NpaBo TOMbKO NPeanpuUATUe-U3roToOBUTENb.

23.1.2. Tlocne ycTpaHeHUs HeucnpaBHOCTEN Heo6XoAMMO MNpPOBECTH
NPOBEPKY pacxoAoMepoB Ha HOpManbHoe MYHKLMOHUPOBaHKE.

23.2. Mpodunaktnyeckoe obcnyxrnBaHue NpoBOAMTCA pa3 B nonroaa.

23.2.1. MNpwn npocunakTnyeckom obcnyxrBaHMn NPOBOAATCH criegylowmne
paboTbi:

BHELLUHWUIA OCMOTP;

npoBepKa YMCTOThI n3nyyarowlen nosepxHoctn YU1(+V) n YU2(-V);

npoBepka cocTosHnA kabensa ceasu mexay YU1(+V) n YU2(-V);

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

23.2.2. Tlepeg npoBedeHneM npodunakTnyeckoro obcnyxmBaHus
OTKIOYMTb PACXOAOMEP OT CUIIOBOW NUTAlOLLIEN CeTu.

23.2.3. [poBeas noaroToBuTerbHble onepauuu, MAPUCTYNUTb K
npodunakTuyeckoMy obcnyxvmBaHuio.

BHeLLHN? OCMOTP JOSKEH BKMNOYaTh:

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

NPOBEPKY COCTOAHMSA m3ny4aowmx nosepxHocten YU1(+V) n YN2(-V), Ha
KOTOPbIX HE [OMMKHO OblTb pPXaBUMHbI (PXKaBYMHY yAanUTb MENKO3EepPHUCTON
HaxgadHow Oymaron). MNepen cHsatmem YW1 (+V) n YN2(-V) cnepyet oTMeTuTb

MECTO WX PaCMONIOXKEHNUSA HA YCTAHOBOYHbIX NPOUNAX.
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24. MPABUNA XPAHEHUA

24.1. YcnoBusi XxpaHeHNst 1 TPaHCMopTUPOBaHNS PacXO4OMEPOB AOIMKHbI
OCYLLECTBATLEA N0 ycrioBuaM xpaHeHus 3 no FOCT 15150 (-30 °C <t < 60 °C)

24.2. Pacxogomepbl B YynakoBke MNpeAnpusaTUA-U3roToBUTENS MOryT
XPaHWUTBCS B YCIOBUAX KanuTanbHbIX OTannBaeMbIX NOMELLEHUA NPU OTCYTCTBUU
B BO3/yXe MapoB KUCIOT, LLernoyen N Apyrux BpeaHbIX BELLECTB.

24.3. CpoKk XxpaHeHMss pacxodOMepoB B YMakoBKe MpeanpuaTus-

N3roToBnUTENA OOUH roa.

25. TPAHCINOPTUPOBAHUE

25.1. YcnoBuss  TpaHCMOPTUPOBAHUS pacxogomepos OOIXKHbI
COOTBETCTBOBATL YCMOBUAM TpaHcnopTuposaHua 5 no MOCT 15150 (-30 °C < t <
60 °C).

25.2. lNepep TpaHcnopTupoBaHWeM npubopbl U AOKyMeHTaums,
BXOASLLME B KOMMMEKT pacxogomepa, LOOIMKHbI ObiTb yNakoBaHbl.

PekomeHayeTcs ucnonb3oBaTb TPAHCMOPTHYHD Tapy W MEPBUYHYIO

yNnakoBKy NpeanpuaTus-u3roToBUTENS.
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26. MOBEPKA

26.1 lepBuyHas noBepka pacxogomMepa MPOBOAUTCHA MNPU BbINyCKe U3
npon3BoACTBa M NOCIEe PeMOHTa.

[MoBepka pacxogomepa nocne YCTpaHEeHUs HeucnpaBHOCTEW, He
BMWSAIOWMNX HA METPOIOrMYEeCcKne XapakTepUCTUKM (3aMeHa npefoxpaHuTenen,
NpOBOAOB, Pa3bEMOB U T.M.), HE MPOBOANTCS.

26.2. [llepuognyeckas nosepka pacxogomepa npoBoAUTCHA Npu
3KCNnyaTaunu He pexe ogHOro pasa B 2 roga.

26.3. BHeouyepegHad noesepka pacxogomepa npoBOAUTCA MpuU
aKcnnyaTauuu B Crieayowmx cryyasax:

1 - npu noBpexaeHun nNnombbl U yTpaTe LOKYMEHTOB, NOATBEPXAAoLWNX
NPOXOXAEHNE pacxoAOMepPOM NepPUOaNYECKON NOBEPKY;

2 - npv BBOAE B 3KCMyaTaumio nocrne xpaHeHns 6onee AByx ner.

26.4. MeTogMka noBepKM pacxogomepa.

26.4.1. Onepauum noBepku

I'IpV| nposeaeHUN 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. MMpu npoBeaeHnn MNOBEPKM JOIMKHbI ObITb NPYMEHEHbI CpeacTBa

M3MepEHWN, yka3aHHble B Tabn.5.
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Tabnuuyab

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

26.4.4 AmnepBonbtmeTp L, 4326 TOCT 8711-78, npepensl
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 CTEKNSAHHBIA, Npeaensl N3MepeHns
0-55 °C, knacc To4HocTm 0,1

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

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

26.4.5 PacxogomepHas yctaHoBka OPYKC-400, pguanasoH
namepenusa 12,5 — 400 M/, norpewwHocTb + 0,15%

PacxogomepHas yctaHoBka YIBIT, guanasoH nsmepeHusi
0 — 20 M*/u, norpeLwHocTb + 0,3%

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

Mpeanen namepenunsa 10 m; norpeLHocTb + 0,5 Mm

[onyckaeTcsa npumMeHeHue Apyrux cpeacts U3MEpEeHU ¢ aHanornyHobIMu
UK NYYLWUMU METPONOMMYECKUMU XapaKTEPUCTMKAMN.

26.4.2.2. Bce cpencrtsa M3MepeHuUin OOMKHbI ObiTb NMOBEpPEHbl opraHammu
[ocynapcTBeHHOW  METpONorM4eckon  cnyxbbl M UMeTb  JeicTBylowme
CcBMOETENbCTBA O NOBEPKE UMM OTTUCKN MOBEPUTENBHbIX KIEenM.

26.4.3. TpeboBaHusa 6e3onacHoCTU

26.4.3.1. K nposegeHuio noBepku QJonyckawTca nvua, n3yuymsLLne
PykoBoAcTBO No aKcnnyaTaumu.

26.4.3.2. Tlpn yCTaHOBKE M MOHTaXe PACXOLOMEPOB AOMMKHbI CTPOro
cobniopatbcs 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 COGNIOAATLCS CrieayoLmMe YCroBus:

> TemnepaTypa oKpyxatowiero Bosayxa (20 £ 5) °C;

» OoTHocuTenbHas BnaxHocTb oT 30 go 80 %;

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

TeMnepaTypa KOHTponupyemoii cpepl (soabl) (20 £ 5) °C;

> NUTaHMe: OT CeTU MepPeMEHHOro Toka HanpsbkeHnem (220 *
4,4) B, vactoton (50 £ 0,5)y;

» oTcyTCcTBME BMOpauMK, TPSACKWM, MarHUTHOrO MoOns, Kpome
3€MHOrO;

» nepep Hayanom MoBepku pacxogomep AOoMmkeH ObiTb BbiaepkaH
B YKa3aHHbIX BbllLIE YCMOBUSAX B BbIKIIIOYEHHOM COCTOSIHUU He
meHee 1 y;

» pacxogomep OOmkeH OblTb BblaepxaH B TeyeHne 30 MUH.

nocrne BKIKYeHNA HanpsaXXeHna nntaHua.

26.4.5. NpoBeaeHve noBepkn

26.4.5.1. MNMpoeepka BHeLIHEro BMAaA.

Mpu npoBepke BHeLLHErO BUAa OOMKHO ObiTb YCTAaHOBNEHO COOTBETCTBUE
MapKUpOBKW, YyKa3aHHOW B pasgene "MapkupoBaHue w nnomb6upoBaHue"
PykoBoacTtBa no akcnnyartaumv, KOMMIEKTHOCTU AaTyvka pacxofa, yKasaHHOW B
nacrnopTe, a Takke COXpaHHOCTb Nnombbl Ha B3.

Mpu npoBepke BHELLHEro BMaa pacxogomepa AOMKHO ObiTb YCTaHOBNEHO
OTCYTCTBME MEXaHUYECKNX NMOBPEXAEHNN.

26.4.5.2. OnpoboeaHue

YCcTaHOBUTbL pacxogoMep B COOTBETCTBMM C pasgenamm 8 "lNpaBuna
YyCTaHOBKM 1 MOHTaxa" u 9 "lMoaroToBka n nopsagok paboTbl”.

Mpu noaknioyYeHMn pacxogomepa K MUTaOWENR CETU  BbINOSHAETCS
nporpaMMa CcamoAuMarHOCTUPOBaHWUA U, B Cllyvae ee MOMOXWUTENbHOro Ucxoaa,
aBTOMaTMYEeCKN YCTaHaBMMBAETCA pPEeXWM OTOOpaXeHWs TeKyLuX 3HayvyeHun

M3MepsieMbIX BEMNWUYMH, YTO CBUAETENLCTBYET 06 NCMPaBHOCTU pacxodoMepa.
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26.4.5.3. OnpepeneHve OCHOBHOM  MOrPeLUHOCTN  pacxogomepa
AonyckaeTcss NpoBOAWUTL ABYMsi crnocob6amu: HaTypHbIM (Ha pacxogomMepHOW
yCTaHOBKE) U pac4eTHO-UMUTALIMOHHbIM.

U3meHeHue OnuHbl nuHUU cesas3u mexdy lNM1-1 u 63-1 e npedenax 5-100 m
He enusem Ha MempoJsioauyecKue xapakmepucmuku pacxodomepa.

26.4.5.3.1. OnpepeneHune nNOrpewWHOCTU Ha pacxoaomepHoMn
ycTaHOBKe.

[na onpegeneHuss OCHOBHOW  MOrPELUHOCTM  pacxogomepa  Ha
pacxofoOMEepHOW  yCTaHOBKE  NpeaBapuTenbHO  HeOBGXOAMMO  BbIMOMHUTL
cnepytoulee:

onpedenuTb AMUHY BHELUHEW OKPY)XHOCTW UMW BHYTPEHHWA AuameTp
nsmeputenbHoro Tpybonposoga, TOMWMHY CTeHkM Tpybonposoda, MaTepwan
TpybonpoBoga, TWMM KOHTPONMMPYEMOW cpefbl, BEPXHUA npegen usMepsiemMoro
pacxoaa;

npv nomowwm kHonok "MPOCMOTP", "APXB", "BBOL", "MEHIO", BBectu
3HayeHnss ITUX NnapaMeTpoB B NamsATb Npmbopa B COOTBETCTBUM € pasaenamn 9.4;

nepBu4YHbIA NpeobpasoBaTtens [1M-1 ycTaHOBMTb B COOTBETCTBUM C
pasgernom 8;

YyCTaHOBWTbL HyNeBOE 3Ha4eHne pacxoda pacxogomepa B COOTBETCTBMU C
n.9.4.20.

3HayeHVsa N3MepeHHOro pacxofa oTobpaxaloTcs Ha avcnnee.

M3mepeHne pacxoda npoBOANUTCSA B TPEX - YETbIpex ToYkax AnanasoHa. B
KaXxaow Touke hMKCUPYeTCH He MeHee AeBATU NOoKasaHWUN XUAKOKPUCTaNNNYECKOro
avcnnes n onpegenseTca cpegHee apudmeTnyeckoe 3HaYeHe pacxoaa.

Onpepenexne NOrpeLlHOCTV MPY U3MEPEHUN Pacxofa NPOBOAMTCH NyTeMm
CpaBHEHMSA 3Ha4YeHWN pacxoda, MOMyYeHHbIX C MOMOLLLID pacxodomepa, Co
3HaYeHUsIMU pacxoia B NOBEPOYHON YCTaHOBKE.

MorpewHocTb y onpegensietcs no opmyne
Y =(Qe-Q) 100/ Quaxc , %,

roe  Qcp - 3HAYEHMe PacXo/a, N3MEPEHHOE C MOMOLLbIO pacxoaomepa, Mo/u;
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Q - 3HaYeHMe pacxofa B MOBEPOYHON YCTaHOBKe, M/Y;

Quakc - BEpPXHee 3HayeHne guanasoHa n3aMmepsieMoro pacxoga, M 3/‘-{;

Mo NnokKa3aHnaM XUOKOKpUcTannnyeckoro aucnnesa 3Ha4YeHune

N3MEepEeHHOro pacxoaa Bbli4ncnaeTca no d)opmyrle
1 n
1 3
Qp ==Y Qi W
n i

roe Qi - nokasaHue >KMAOKOKPUCTaNNMyeckoro  avcnnes,
COOTBETCTBYIOLLEE n3MepeHHOMy pacxoay. Pacxopomep cunTaetcs
BblOEPXaBLWMM WCMbITAHWE, €CnM MOrpelHoCTb Npu M3MEpeHun pacxoda He
npesbilwaeT T 1,5 % OT BEpXHEro npeaesa auanasoHa U3MepeHus.

MorpewHoCTb NpU M3MEpeHMn CyMMapHOro (MHTerpanbHoro) obbema
(konunyecTBa) onpefensaeTcs B TPEX - YETbIPEX TOYKaxX AuanasoHa no dopmyrne

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

rae V u - cymmapHbin 06beM, M3MEepPEHHBIN pacxogoMepoM;

V - obbem, nsMepeHHbln Mo MepHuky (unn V = Qt - rge t- nepwog
N3MepeHus).

MuHUManbHbIV Nepuoa M3MepPEHUS A0MKeH ObiTb HE MeHee 20 MUH.

Pacxogomep cunTaeTcs BblaepXaBLUUM UCTbITAHWS, €CIN BbIYUCMEHHbIE
3HaYeHUs MOrpeLlHoCTEN MpPU BCEX M3MEPEHUSX CYMMapHOro (MHTerpanbHoro)
obbema He npesbiwaT T 2 %.

26.4.5.3.2. OnpepeneHve nNOrpewWHOCTU pPaCYETHO-UMUTALMOHHLIM
cnocobom.

[Mpu onpegeneHnn NOrpeLLHOCT pacxogoMepa pacyeTHO-UMUTALMOHHBIM
cnocobom [M-1 ycTaHaBnuBaeTcs Ha 3arnylweHHOM C OfHOW CTOPOHbI
NPsSMONMHEWHOM OTpe3ke TpyObl, 3anonHeHHOM Bogon. OnuHa TpyObl gormkHa
6bITb He MeHee 500 MM, ¢ BHyTpeHHUM anameTpom oT 80 ao 200 mm.

[nsi onpepeneHvs NOrpelHOCTU pPacYeTHO-UMUTALMOHHBIM CMOCOGOM

HeoBX0ANMO BbINOMHUTL CrieaytoLLee:
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> onpeaenuTb ANUHY BHELIHEN OKPYXHOCTU WMW BHYTPEHHWIA AMaMeTp
oTpe3ka TpybonpoBoaa, TOMWMHY CTeHKM TpybonpoBoda, matepwvan
TpybonpoBoga, BepXHWI nNpeaen uaMepsemMoro pacxoga Ans AaHHOro
TpybonpoBsoaa (cMm. Tabn.1);

> npu nomowwm kHonok "Mpocmotp M mnm "Mpocmotp U*, "APXMB",
"BBOLA", "MEHIKO", BBectTM 3HayeHUs1 3TMX MNapamMeTpoB B NamsATb

npubopa B COOTBETCTBUM C pasgenamu 9.4;

> nepBuYHbIN Npeobpasosatens [1MM-1 ycTaHOBUTL B COOTBETCTBUM C
pasgernom 8;
> YCTaHOBWTb HYMNb pacxogoMepa B COOTBETCTBUM C N

OnpepeneHne OCHOBHOW MOrpeLLHOCTM NPOW3BOAWUTCS MpW HYNEBOM pacxofe B
TPeX KOHTPOIbHbIX TOYKaX, UMUTUPYIOLLMX PACXOA, COOTBETCTBYIOLMIA 3HAYEHUAM
20, 80 n 100 % oT 3agaHHOro BepxHero npegena pacxoga. [insa atoro Heo6xoanmo
nepevtn n3 pexvma "ISMEPEHUVA" B pexum "MOBEPKA" npy nomowm KHoOMku
"M"; Toraa Ha gucnnee nosiBUTCS coobLLeHne:
MEHIO MOJIb30B-J1A
Oanee nouck pexuma "MIOBEPKA" ocylectBnsieTca ¢ noMoLlbto
kHonok "Tpocmotp M wunm "Mpocmotp U". Ha aucnnee pomxHo nosBUTLCA
coobLeHue:
"MMT. MOBEPKA"

Bxog B pexum "MIMUT. MOBEPKA" ocyLlecTBNSETCA C NOMOLLBIO KHOMKU

"BBO[M". Ha aucnnee nosBuTcst coobLLiEHME:

20% [4MCreHHoe 3HaueHne] M°/y
3
[uncneHHoe 3HayeHue] m

roe Ha BepxHem CTpoke aucnnes oTtobpaxaeTcd 3HayeHne WMWUTUPOBaHHOMO
pacxoja B MepBOM KOHTPONbHOW TOYKE B MPOLEHTax OT BepxHero npegena
U3MepeHns pacxoda W ero YMCreHHoe 3HaYeHue, N3MepeHHoe pacxofoMepoM, a
Ha BTOpOM CTpPOKe pAucnfes - 3HavyeHwe cymmapHoro obbema, u3MepeHHoe
pacxogoMepoM B TOW Xe KOHTPOSIbHOW TOYKEe B M, M3mepeHne cymmapHoro

obbema HauMHaeTCcss W OCTaHaBnMBaeTCcss C nomouwbio kHonku "BBOL". TMpu
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n3MepeHnn cymmapHoro obbema B NIEBOM HWXHEM yrny aucnnea nosasndeTca
cuMmBon «I »

Mepexon Kk crieAytoLLeil KOHTPOMLHOM TOUKE OCYLLECTBISETCA C MOMOLLbIO
kHonku "Tpocmotp 11" nnn "Mpocmotp U". Ha aucnnee nosisutcs coobiueHme:

80% [uMcrieHHoe 3HadeHure] Mo/y
3
[uncneHHoe 3HaveHmne] m

roe Ha BepxHen CcTpoke aucnnes oTobpaxaeTcsi 3HayeHue WMUTUPOBAHHOIMO
pacxoga BO BTOPOM KOHTPOMbHOW TOYke B MNpOLEHTax OT BepxHero npeaena
M3MEPEHMS pacxoda M ero YNCneHHoe 3Ha4yeHune, N3MEPEHHOe PacXO4OMEpPOM, a
Ha BTOpOW CTPOKE AMCNNes - 3Ha4yeHWe CyMMapHoro obbema, M3MepeHHoe
pacxoAoMepoM B TOM Xe KOHTPOMbHOW TOYKe B me. MamepeHne cymmapHOro
obbema HauMHaeTCcs U OCTaHaBNnMBaeTCsl C MNomollbio KkHomku "BBOL". Mpwu

n3mMepeHmnn cymmapHoro obbema B JIEBOM HWXHEM yrmy agucnnea nosasndeTcAa
cumMmBon «I »

Mepexopn k cnegyoLLen KOHTPOSTbHON TOYKE OCYLLECTBMSIETCA C MOMOLLBIO
kHonku "MTIPOCMOTP". Ha aucnnee nosiBUTCS coodLleHne:

100% [4ncneHHoe 3Ha4yeHue M3y
[uncneHHoe 3HaveHmne] m

roe Ha BepxHeW CTpoke Aucnnes oTobpaxaeTcs 3HayYeHWe WMWUTUPOBAHHOIO
pacxoga B TpeTbel KOHTPOMbHOW TOYKe B MpOLEHTax OT BEepxHero npegena
M3MEepeHnst pacxoAa WM ero YMCreHHoe 3Ha4YeHve, N3MepeHHoe Pacxo4oMepoM, a
Ha BTOpPOW CTpPOKe Auchnes - 3HadyeHWe CcymMMapHoro obbema, M3MepeHHoe
pacxoAoOMepoM B TOM e KOHTPOMbHOW TOYKe B me. M3mepeHne cymmapHOro
obbemMa HauMHaeTCsd W OCTaHaBnMBaeTCs C nomowpblo kHonku "BBOMAB". Mpwu

n3MepeHnn cymmapHoro obbema B NIEBOM HWXHEM yrny pucnneda noasnAeTcd

cuMmBon «J. »
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3HayeHne BLIXOAHOrO CuUrHama B Kaxgow KOHTpOJ'IbHOI;i TO4YKe
onpefenseTcs Kak cpedHee apudMeTMyeckoe 3HayeHWe He MeHee [eBATU
nokasaHun XUOKOKpUcTannnyeckoro gucnnes.

MorpewHocTe ¥ onpegensietcsa no gopmyne

}/ :(Qcp' Q)lOO/QmaKc,%.

rae Q¢ - CpeAgHee M3MeEpeHHOe 3HayeHWe pacxofda B KOHTPOSIbHOW
TOuKe, M v;

Q - pacuyeTHOe 3HauYeHNe Pacxofa B KOHTPOMLHOM TOUKe, M>/u;
Q wakc - BEPXHEE 3HAYEHMe 3aaHHOTO PacyeTHOro pacxoaa, M/u.

MorpelwHoCTb NpY U3MEPEHUN CYMMapHoOro (MHTerpanbHoro) obbema

(konnyecTBa) onpefenseTcs B TPeX yKasaHHbIX ToOYKax AuanasoHa no dopmyne
O =(Vu - V)100/ V, %,

rae Vy— CyMMapHbIil 06beM, M3MEPEHHbIN pacxogoMepomM;

V - pacyeTHOe 3HayeHWe CyMMapHOro (MHTerpanbHoro) obbema B
KOHTPONbHOM ToYke 3a nepuof usmeperuns (V = Qt, rae t - nepmoa namepeHus).

MuWHVMManbHbIA Nepuoa N3MepeHus LOmKeH ObiTb He MeHee 20 MUH.

Pacxogomep cuuTaeTcsi BblOEpXKaBLUMM  UCMbITAHWUS, €CNU  OCHOBHasi
norpewHocTs He npesblwaet 0,75 oT npegena QonyckaemMoh OCHOBHOM
MOrpeLUHOCTH.

Bosspat w3 nwboro nyHkta pexuma "TMOBEPKA" B pexum
"MISMEPEHWA" ocywectBnseTca AByKpaTHLIM NCNOMNb30BaHNEM KHOMku "M".

26.5. OdopmneHune pe3ynbTaToB NOBEPKU.

26.5.1. Tlpu noOnoXuTenbHbIX pesynbTaTax MepBUYHONM  NOBEPKU
npou3BoAMTCA 3anncb B MacrnopTe O rogHOCTU npubopa K MPUMEHEHWIO C
yKka3aHWeM faThbl MOBEPKU.

26.5.2. Mo pesynbTatam MNepuogUYECKON UNU BHEOYEpPeOHOW MOBEpPKM
COCTaBnsAETCA MPOTOKON, KOTOPbIA CKPENNSeTcsd OTTUCKOM MOBEPUTENbHOrO
Knenma.

26.5.3. Tpu oTpuuatenbHbix pesynbTaTax MOBEPKM pacxodoMep He
JornyckaeTca K 9KcnnyaTauuu, B nacrnopte MNpOou3BOAMTCA COOTBETCTBYOLLAs

3anncb 0 HenpurogHoCcTK, a FlpM60p oTnpaBnAeTCcA B PEMOHT.
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27. PEKOMEHOYEMbIE CMA3KU O51A BBOOA
YNbTPA3BYKOBbIX KOJIEBAHUIA B TPYEONPOBO[

271. [Ons BBoAa ynbTpa3ByKoBbIXx konebaHun B  Tpybonposoa
pekomeHayeTCs UCMonb3oBaTb crnegylolme cmaskun (B nopsgke  yobiBaHus
achbdekTMBHOCTM): anokcuaHas cmona 6e3 oteepautens, LWPYC, nuton, conugon.

27.2. C TOouKM 3peHns acpeKTMBHOCTN BBOAA YIbTPa3BYKOBbIX konebaHus
B CTEHKy TpybonpoBoga nydllel N3 nepevmcrieHHbIX SIBNSeTCa anokeuaHasa cmona
npu TemnepaType KOHTPOnMpyemon cpeapl oT +5 1o 40 °C.

Mpu TemnepaType KOHTponMpyemoii cpedbl Bhie 40 °C n Hmwke 0 °C

pekomeHayeTcst npumeHaTs WPYC nnu nuton.
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NPUNOXEHWE 1
CTPYKTYPA YCJIOBHOI O OBO3HAYEHNA PACXOOOMEPOB

Pacxogomep AKPOH-01-mA —RS232 — GSM-moaem TY 4213-011-18623641-01

'y r r

Tvin
pacxogomepa

Hanu4yne 6noka
TOKOBOIO BbIX0Aa

Hanunuune 6noka RS232
mnu RS485

Hannune GSM-moaema
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MPUNOXEHWE 2
SMKOPbI HAMPSXKEHWNIA

A — anekTpuyeckass nomexa B MOMEHT W3My4YeHUs 30HAMPYHOLLErO
ynbTPa3ByKOBOroO MMNYIbCa;

B — BocnprvHUMaeMbI ybTpa3ByKOBOW CUrHasn
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NPUNOXEHWE 3

FABAPUTHBLIE N YCTAHOBOUYHbLIE PASMEPGI
NMEPBMYHOIO NPEOBPA3OBATEJSIA MMMM-1

YUL(+V) Buno A HatsixHom

| BUHT
AL JI./
Sl g

A }

+i] N NI +|i [+
MpwxumHoe
' ycTpoicTBO

64

+

e

|+ | i+

I — Y IT1

=
YCTaHOBOYHBIN TpyGonposos
npocunb

L ! YN2(-V)
420

L- paccTosiHve Mexay Aatymkamm



MPUNOXEHWE 4
TABAPUTHBIE M YCTAHOBOYHbLIE PASMEPbI
OJIEKTPOHHOI O BJTOKA B3-1

190

.
>

A

190

r OO0 | O

115

15

120

L 151 o
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NPUNOXEHWE 5
3CKM3 KOMMYTALIMOHHOW NAHENW SNEKTPOHHOIO BJIOKA B3-1

-\

123
kK OBM
|
]

12 [ofofo]

0-20mMA
4-20

12

[o[o]
12
+V
— !
|
-

(O]

SS )
:l]g [
— (o] )

t L/




MPUNOXEHWE 6
PACXOOOMEP YNIbTPA3BYKOBOW C HAKNALHbLIMU
N3NYYATENAMU «AKPOH-01»
CXEMA 3JTEKTPUYECKASA BHELLIHWX COEOVHEHUI

2 5(7) | O6wmin
N\ q:l 3 3(2) |Nepepava
. 2(3) |MNpuem
7(4) :]
m E | Yy i 8(5) 1
1019 Sl gy 1+- |16
o] 1 Rs-485 |4(®)
7 6(20),
%w o m 1 -
0 2 ¥ F X %
[=R= — mA

D T
:

O~220B
50y,

I
i
J

)

* YkasaH OCHOBHOW BapuaHT AOns MOAKMYeHWs pacxogomepa K 9-
KOHTaKTHOMY MOpPTY, a B CKoOKax — Ans MOAKIOYEHUs] K 25-KOHTakTHOMY MOpTy

KOMMbtoTEpa.
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NPUNOXEHWE 7
OCKMN3 YCTAHOBKM MMM-1 HA TPYBOIMNPOBO[
(Bug ceepxy)

BapuaHT V (ogHOCTOpOHHSAA ycTaHoBka Y1 n YN2)

H>10Dy > h>5Dy
P
YN1(+V) YN2(-V)
B !

BapuaHT Z(aBycTOpOHHSS ycTaHoBka YU1 n YN2)

H>10Dy h>5Dy
———————————— P
YU (+V)

Hanpas neHve
noToka

N2 (V)
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MPUNOXEHWE 8
OCKM3 MOHTAXA Mn-1 anA NSMEPEHWA PACXOOA B TPYBOIMNMPOBOJE
MPU KOPOTKMX MPAMONMHENHBLIX YYACTKAX O W MOCNE MECTA
MOHTAXA (Bup csepxy)

YctaHoska lNlNM-1 nocne "konexHa"

. _ 2Dy<H<10D
! YU (+V) | YN2(V)
I I |

|

| \ HanpaB neHve
| noTtoka

YcTtanoska NM-1 go "konexna"
2Dy<h<5Dy

YN1(+V) | YN2(-V) I

I W r

— |
Hanpas nexve ‘ |
nortoka |

|

.

YcTtaHoska [M-1 nocne "TponHuka"
g 3Dy<H<10Dy,
YN1(+V) YN2(-V)
_j
'
anpas neHune

NnoToOKa

YcTaHoska lNM-1 go "TponHuka"

2Dy<h<5Dy
-
Y1 (+V YN2(-V) L
|

)
[ | Fe
—>§
HanpaB nenune

noToKa
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NPOOOITKXEHNE NMPUNOXEHWA 8

YcTtaHoska MM-1 nocne "koneHa"

¢ 2Dy<H<10Dy
|

YUV |

e I{%S'*'Mpaanerme ,.,,
VV2(v) noToka

YcTtaHoska IMM-1 go "koneHa"

_2Dy<h<5Dy

YU1(+V) | YN2(-V) n ‘

HanpaBM&" ST 7'7

noToka

YcTtaHoska [M-1 nocne "TponHuka"

3Dy<H<10Dy,
—————p
YY) | YM2(V)

|
|
T |
-%&:Q—» o1 m
J_ } Hanpas nenve :
|

noTokKa

YctaHoska [M-1 go "TpoiHunka"

2Dy<h<5Dy

YU (+V)!

————————P!
\
|

_%IL[ ,,,,,,,,,,,,,,, -
Hanpas nexve !
noTtoka ;
\




MPUNOXEHWE 9
OCKM3 MOHTAXA MM-1 anA USMEPEHMA PACXOJA B TPYBOIMNPOBOJE
C OMAMETPOM Dy < 500 mm

YUL(+V) Bug A HarsbxHoum
‘A ‘ BUHT
A A
Llens gip M| il
Ir N=: il
-y HIHTY N i
I - I
/N i \ MpwxumHoe |
} ' ycTpoicTso }
i i
k/ | |
‘ —|
+_1r+ o [ _yl+_1r+
| Tpybonposoa
YCTaHOBOYHBI
npocunb L ! YN2(-V)

L- paccTosHne mMexay gatyvkamun

BapuaHT kpenneHvsa ¢ nomoubio 3axuma

Bont M6

E CranbHol yronok
A40x40x5
| —|
YCTaHOBOYHBIN
npocunb =

Csapka
Tpy6onposoa
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NPUNOXEHWE 10
OCKM3 MOHTAXA Mr-1 AnA NSMEPEHWA PACXOOA B TPYBEOINPOBOJE

C OMAMETPOM 500< Dy < 1500 Mm

Buao A
Mpwiwmoe HaTtsxHon
*A YUL(+V) YCTPONCTBO

5
/

\\A
\_/1

:. H / V
1P

[P
il q
; qip
Uens YCTaHOBOUHIN yMz(.\/ ¥
npocunb

L

P e —

BYHT
1
T:' ':T Tpy6onposoa
i
\
|
\
|
\
i
i
|
\
|
\
|
H

L- paccTosiHue Mexay Aatyvkamu
BapuaHT kpenneHus ¢ Nnomolbo 3axuma

Bont M6

CrarnbHoii yronok
A0xA0x5.

YCTaHOBOYHbIN
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MPUNOXEHWE 11

OCKM3 MOHTAXA Mr-1 AnA NAMEPEHUA PACXOOA B TPYBOMNPOBOE C

AVAMETPOM 600< Dy < 2000 MM

Buo A

I-|PV‘>KVV"V|H°9 HatsixHo
YWN1(+V) YCTPOWUCTBO  pgyyt

100

gp
+';|¢ng| +]

Y

Tpy6onposoa

[+

ol ]
T F
-

Liens YCTaHOBOYHBI y g
npocuib YW2(-V)
L- paccTosHWe Mexay AaT4mkamu
Bgnvlgu'r KpenneHus ¢ NOMOLUbLIO 3aXUmMa

YCTaHOBOYHbII

CranbHom yronok
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NPUNOXEHWE 12
3CKM3 MOHTAXA MM-1 anA NSMEPEHWA PACXOOA B TPYBEOINPOBOJE

C OWAMETPOM Dy< 300 mm TPV OAHOCTOPOHHEN YCTAHOBKE
YIIbTPA3BYKOBbIX N3MTYYATENEN

Bua cBepxy

YCTaHOBOYHbIN

npodunb
np””“’]"""‘oe Sggggg:aooe HatsxHoi
YCTPOMCTBO
YU1(+V) ‘ YU2(V) | BUHT ]
a
: 3\ i \ ‘ d
HIE T T 7 TV "+ I+ - i
| %
\ [a)
- o - N
|
\ \
|
Llens
L
Tpy6onposona

L- paccTosiHMe Mexay aaTymkamu
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Marotosutens: MHM CUTHYP
115184, Mocksa, yn.b.Tatapckas, 35
Onsa noutsl: 123458, Mocksa, yn.TBapaoBsckoro, 8
Ten./dakc: (495)780-9219
http: www.signur.ru;

e-mail: info@signur.ru, signur@mail.ru
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npOVISBO,D,CTBeHHOG Hay4dHOe npeanpuatTue

no pa3paboTke U NPON3BOACTBY NPOMBILLIIEHHbIX NPpMGopoB

PACXOJIOMEP YJbTPA3BYKOBOI
C HAKVIAJHBIMH U3JTYYATEJISIMHU

«AKPOH-01»

PykoBoacTBO No akcnnyaTtaumu

BHUMAHUE! HEOBXOOMMO CTPOIO
COBJIOAATb COOTBETCTBUE
3ABOCKMX HOMEPOB HA
AKYCTUYECKUX MNPEOBPA3OBATENAX
M SNEKTPOHHbIX BITOKAX!
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