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1. BBEAEHUE

Hactosillee pykoBOACTBO MO  3KChnyatauun npegHasHaveHo Ans
M3y4yeHus MnpuHuMna AenCTBUS M YCTPOWCTBA pacxogoMepa yrbTpasByKOBOrO C
HaknagHbiMu nanydatenamm AKPOH-01-1 (B ganbHenwem - pacxogomep), npasurn
MOHTaXa, NoAroToBkN k paboTe, NOBEPKW, HAaNaakn N TEXHNYECKOro 0BCnyX1BaHNS

B yCnoBuAX akcnnyataunun.

2. HASHAYEHME

Pacxogomep AKPOH-01 npegHasHayeH Ans u3MepeHusi 06BbEMHOro
pacxoga U CyMMapHOro (MHTerpanbHoro) obbema (KornmyecTBa) 3ByKONpPOBOASALLNX
XugKkocTe, B TOM 4MCNEe CTOYHbIX BOA, MPOTEKAKWMX B  HarnopHbIX
TpybonpoBoaax, M3roTOBMEHHbIX U3 3BYKOMPOBOASLLNX MaTepuarnos, Ans KOHTPOSsi
N y4yeTa, B TOM 4uClle KOMMEPYECKOro, B KaHaNM3aLUMOHHbIX CETAX, HA OYUCTHbIX
COOPYXXEHUSIX, MPOMBbILUNEHHbIX NPEANPUATUAX U T.A.

BbIxogHOM curHan pacxogomepa — MoKasaHWst XUOKOKPUCTanMYecKoro
aucnnesi, Ha KOTOpOM OTobpaxalTcs pesynbTaTbl U3MEpPeHWss 06GbLEeMHOro
pacxoaa U cyMmapHoro (MHTerpanbHOro) ob6bema (KOnMyecTBa) >XMOKOCTW,
npoTekatLLen Yepes TpybonpoBo B NPsiMOM Ui o6paTHOM HanpaBreHUu.

JdononHuTenbHO Ha Aucnnee MOXeT oTobpaxaTbca — crneayrollas
MHdopmauus:

e M3MEepEHHbIe 3HAYEHNST KOHTPOSTMPYEMbIX BENTNYMH:
- CKOPOCTM MOTOKA XUOKOCTU;
- BpeMeHu HapaboTku;
- AaTbl N BPpEMEHU;

e  COOEpPXUMOE apXMBOB;

- noyacoBoro — 1925 3anucen;



- NocyToyHoro — 2200 3anucen;
- nepepbiBoB yyeTa — 100 3anucei;
e MapameTpbl TpybonpoBoaa;
e  TWUM KOHTPONUPYEMOW XMOKOCTU (BOoOa - XOrnofHas, ropsyas;
CTOYHbIE BOObI U T.4.)
®  VMHOMVKaUWsi HACTPOMKM aKyCTUYECKOro KaHana npu MOHTaxXe;
e AMarHOCTUYeckMe coobLueHms.

BbiBog MHopMaumn Ha aucnnen ocywecTBnAETCA C MOMOLLbI  KHOMOK
"MPOCMOTP", "APXWB", "BBO[L", pacnonoxeHHblXx Ha nepegHer naHenu
npubopa, n kHonkn "MEHHKO", pacnonoxeHHOoI noA Kpbiwkon npubopa.

Pacxogomep MoxeT uMeTb BbIxogHow curHan 0-5, 0-20, 4-20 mA
MOCTOSIHHOrO  TOKa, MNPSIMO  MPOMOPUMOHANbHBLIA  abCOMTHOW  BENUYUHE
N3MEpPSIeMOro pacxofa >XWAKOCTW, penevHbIi BbIXOA (CyXue KOHTaKTbl pene:
MaKCcUMarnbHOe Hanps)XeHue Ha KOHTakTax He 6onee 100 B nocTtosiHHOro unu
nepeMeHHOro TOKa, TOK 4Yepe3 KOHTaKTbl pene He 6Gonee 80 mA) wnu
UMMYMbCHBIA BbIXOA, C HOPMUPOBAHHLIM BECOM UMMYyrbCca (CyXue KOHTaKTbl pene:
MaKcuMarnbHOe Hanps)XeHue Ha KOHTakTax He 6onee 100 B nocTtosiHHOro unu
nepemMeHHOro Toka, TOK Yepe3 KOHTaKThbl pene He 6onee 80 MA), BO3MOXHOCTb
BblBOAA MH(POPMaLMM Ha KOMMbIOTEP Yepes3 BCTPOEHHbIN MHTepdenc RS-232 nnu
RS-485, a Takke BO3MOXHOCTb MogkmnoveHns Kk GSM-mogemy npoussBoacTBa
dvpmbl CurHyp ansa 6ecnpoBofHon nepeaayy uHdopmMaumm.

BHumaHue! Ba3oeasi Modenib pacxodomMepa He ek/ro4Yyaem e cebsi
6710k mokoeoz2o ebixo0a, 6710k UMMysIbCHO20 8bixo0a, 6510k peseliHo20
ebix00a, 6510k RS-232 (RS-485) u GSM-modem. Heo6xodumocmb ycmaHoeKu
amux 6710k0e8 mpebyemcs yKka3bleamb Npu 3akase.

Mpumep 3anucu o0603HaYeHWs pacxofoMepa C TOKOBbIM BbIXOOHbLIM
curHanom, uHtepdericom RS-232 1 GSM-mogemom npu 3akase v B JOKYMeHTauum
Opyrov npoayKumm, B KOTOPOM OH MOXET ObITb NpuMeHeH MNpunoxeHue 1):

"Pacxodomep AKPOH-01 - mMA - RS232- GSM-molem. TY 4213-011-
18623641-05"



3. COCTAB PACXOOOMEPA

3.1. Pacxopgomep BkntoyaeT B cebst nepBuyHbIN  Npeobpasosatens [1M1-1
N 3NEeKTPOHHBIA 6ok B3-1, coeanHeHHble Mexay cobol AByMsi oTpe3kamu kabensi.

MMN-1 coctont U3 ABYX ynNbTpa3ByKoBbIX nanydartenen YN1(+V) n YUN2(-V)
W yCTPOWCTBA ANSA UX KpenneHus Ha Tpybe (ycTaHOBOYHbIE Npodunm).

3.2 OAnuHa nuHum cessn mexay MM-1 n B3-1 10 M, BO3MOXHO ee
yBenu4yeHne no crneuysakady go 50 m. CoeamHuTenbHbii kabenb PK 75 - 3 - 32

BXOOUT B KOMMJIEKT NMOCTaBKW.

4. TEXHWYECKUE OAHHbIE

4.1. Pacxogomep obecneumBaeT wu3mepeHue oOBEMHOro pacxoga U
CYMMapHOro (MHTerpansHoro) o6bema (Konv4ecTsa) 3ByKONPOBOASALLMX XKULAKOCTEN
C HWU3KMM copepXaHnem ra3oobpasHbix M TBEpObIX BEWECTB MPU MOSIHOCTbIO
3anofIHEHHOM Ce4YyeHuM HanopHoro Tpyb6onpoBopaa. [Jonyckaetcs Hanuuve B
KOHTPONUpPYEeMOWN cpefe ra3oBbIX BKIIOYEHWUI U TBEPAbIX YacTuL, B KONMYECTBE He
6onee 1 % o6beMa KOHTPONMPYEMOW XUAKOCTMU.

4.2. MNMN-1 ycraHaBnuBaeTcs Ha NPAMONMHENHOM y4yacTke Tpybonposoaa
AnvHoi H > 10Dy go mecTa ycTaHoBKM 1 anuHoi h > 5Dy nocre MecTa yCTaHOBKM
(npunoxenue 7). MNpegnoytutensHo yctaHaesnueathk [1M-1 Ha ropusoHTanbHbIX
yyacTkax TpybonpoBOAOB B TFOPU3OHTaNbHOM MMOCKOCTU, HO AOMycKaeTcs
yCTaHOBKa Ha NpPOW3BOSIbHO OPUEHTMPOBAaHHLIX TPyOOMpOoBOAAx NpY BOCXOASLLEM
ABWXEHUN NOTOKA XWUAKOCTW.

4.3. Jonyckaetcsa yctaHoBka [M-1 Ha cokpalleHHOM NpPsIMONTMHENHOM
yyacTke Tpybornposoga Ha pacctosiHum 2Dy < h <5Dy nepes TPOMHWUKOM WK
nepea KorneHom, a Takke Ha paccTosHum 3Dy <H < 10Dy nocrne TPOWHMKA U Ha

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



MMN-1 ycraHaBnuBaeTCA B MNJIOCKOCTU, MNEpPNeHAUKYNISPHON MJIOCKOCTHU
«TPOMHUKA» UIN KKOJEeHa».

4.4. YnbTpa3ByKOBblE U3MNy4aTenu yCTaHaBMUBAKOTCS Yepe3 Croli CMasku
(anokcnpHas cmona 6e3 otBepauTtens, LWPYC, nuton) Ha Hapy>XHOW NOBEPXHOCTH
TpybonpoBoaa, OYNLLEHHOW OT IPA3K, KPaCKU, PXKaBYMHbI.

4.5. Matepuan TpybonpoBoga - noboi 3BYKOMPOBOASAWMIA MaTepumarn.
TonwwmHa cTeHkn Tpybonposoaa - ot 2 Ao 50 mm.

4.6. KoHTponupyemas cpeda - FOMOreHHas >XWAKOCTb CO CKOPOCTbIO
pacnpocTtpaHeHus 3Byka 800 - 2000 m/c, npu Temnepatype oT - 10 go +80 °C (mo
150 °C no cnev3akasy).

4.7. Pacxogomep obecrneuvBaeT u3MepeHne OObLEMHOro pacxoga wu
CYMMapHOro (MHTerpanbHoro) obbemMa (KONMYecTBa) XWAKOCTM NpU AMameTpax
ycrnoBHoro npoxoga Tpybonposoga Dy ot 40 no 2000 mm B AnanasoHe oT 2% [0
100% BepxHero npegena UW3MepAeMOro pacxoga, YCTaHaBMMBaemoro
nons3osatenem no n.13.2.4 (tabn.1)

Tabnuua 1

OVANA30OHbI USMEPAEMbBIX PACXOJ0B
N PAQ OMAMETPOB YCIOBHOIO NMPOXOOA TPYBEOMNPOBOAA

OuamveTp ycnosHoro | [InanasoHbl M3amepsieMblX pacxofos,
npoxoaa, Dy, Mm Q, M3y
40 (0,16 - 8)...(1-50)
50 (0,2 - 10)...(2 - 100)
65 (0,25 - 12,5)...(3,2 - 160)
80 (0,32 - 16)...(5 - 250)
100 (0,4 - 20)...(6,4 - 320)
125 (0,5 - 25)...(8 - 400)
150 (0,64 - 32)...(12 - 600)
200 (0,8 - 40)...(20 - 1000)
250 (1-50)...(25 - 1250)
350 (1,2 - 60)...(32 - 1600)
400 (1,6 - 80)...(40 - 2000)
500 (2 - 100)...(64 - 3200)
650 (2,5 - 125)...(80 - 4000)
800 (3,2 - 160)...(160 - 8000)
1000 (4 - 200)...(320 - 16000)
2000 (8 - 400)...(800 - 40000)




4.8. MNuTaHne pacxogomepa OCYLLECTBMNAETCS OT CETU MePEMEHHOro Toka
+22 o
HanpsbkeHnem (220 55 ) B wactoTon (50+ 1) Iu. Mo crneusakasy moryT usroTas-

NBaTbCsl PaCX0A4OMEpPbI C HanpshxeHnem nuTaHus (12 + 2) B noctosiHHOro Toka.

4.9. MowwHocTb, noTpebnsemas pacxogoMepoM, He AOIMKHa MpeBbIwaTh
10 BA npu HanpsbkeHun nutaHns 220 B nepemeHHoro Toka.

MoluHocTb, noTpebnsemasi pacxogomMepoM, He JoMkHa npeBbiwaTh 1 BT
npu HanpsbkeHun nutanns 12 B nocTosHHOro Toka.

4.10. Pacxogomep gonyckaeT MOOKMIOYEHWE BHELUHEW Harpysku B Lenb
BbIXOAHOMO CMrHarna nocTOsIHHOrO ToKa:

0o 2,5 kOm - anga curHana 0-5 MA;
0o 1 kOm - ana curhana 0-20 nnu 4-20 MA.

4.11. Temnepatypa Bo3ayxa, okpyxatowiero 63-1, gomkHa 6biTb 0T -20 o
+50 °C, MM-1 - ot - 40 go +70 °C ( po +150 °C no cneusakasy).

4.12. ATmocdhepHoe gaeneHue - oT 84 go 108 kMa (ot 630 o 800 mm pT.
CT.).

4.13. CTeneHb 3alLMTbl OT BHELWIHUX Bo3aencTeuin obonodku MM-1 - IP65,
B3 — IP65 no FOCT 14254.

4.14. Macca pacxogomMepa AorimkHa ObiTb, He Gornee:

Mr-1 - 0,7 xr (6e3 ycTponcTea kpenneHus Ha Tpybe),

B3-1-1,5«r.

4.15. Mpun ycraHoske [1MM-1 cornacHo n.4.2 npegenbl Jornyckaemown
OCHOBHOWN NPVBEAEHHON MOrpeLHOCTU NpU M3MepeHnn obbLEMHOro pacxoga B
npegenax ot 2 go 100 % gnana3oHa M3MeHeHWst pacxoda He OOMMKHbI MPeBbIWATh

+1,5%.

Mpu n3amepeHnn ob6vemHoro pacxoga B npegenax ot 0 oo 2 % AnanasoHa
N3MEpPEHUS NOrPeLLHOCTb HE HOPMUPYETCS, MOKa3aHusi Npubopa paBHbI HYIHO.

Mpepenbl [onyckaemMon OCHOBHOW OTHOCWUTENbHOW MOrPELUHOCTU Mpu
N3MepeHUn cyMMapHoro (MHTerpanesHoro) obbema (konuuecrtsa) B npegenax ot 2

0o 100 % gvanasoHa n3MeHeHus1 pacxofa He AOMKHbI NpeBbiwaTh * 2 %.



4.16. Mpwu yctaHoBke [MIM-1 cornacHo n.4.3 gononHuTenbHasi NOrpeLIHOCTb
n3mepeHuss ob6bEMHOroO pacxoga M CYMMapHOro (MHTerpanbHoro) obbema He
AonxHa npesbiwats 0,2 4oNyckaemMon OCHOBHOM MOrpPeLHOCTU NpU YMEHbLLUEHUN
paccTosHuiAi H 1 h oTHOCMTENbHO CBOMX HOMMWHanbHbIX BennyinH 10Dy n 5Dy Ha
kaxxgpin 1Dy.

4.17. Tlpy OTKMIOYEHUN HaNPSXKEHUS NUTaHWS PacXodoMep COXpaHseT
apXMBHYIO MHOPMaLMIO HE MeHee OAHOro roaa.

4.18. MNonHbIVi cpegHWi Cpok cnyx0Obl pacxogomepa Ao cnvcaHus 6 ner, a

npu n3MepeHnn BbICOKOTEMNEPATYpPHbIX cpef - 3 roaa.

5. YCTPOUCTBO U MPUHLMMN PABOTbI

5.1. MpuHUMN AencTBUA pacxogomMepa OCHOBaH Ha MW3MepeHuMn
pa3HOCTM  BpPEMEHM  pPacnpoCTPaHEHUss  aKyCTUYeCKUX  konebaHum,
nepecekaroWwux MOTOK KOHTPONMUPYeMOW cpeabl noa yrnom K ocu
TpybonpoBoaa B ABYX NPOTMBOMONOXHbIX HarnpaBNeHUAX: MO MNOTOKY W
NpoTUB NoToKa.

3HaueHVe CKOpOCTM MOTOKa M BENMYMHa OOBEMHOr0 pacxoda XUAKOCTU

BblYMCNAKOTCA NO cbopmynaM:

T, -T
= KoK,Ke
T, +T,
2
Q- 7D v

4
roe V - 3HauyeHue CKOPOCTU NMOTOKa XUAKOCTHU;
Q - 3HayeHVe 06BLEMHOMO pacxoaa;
T.v — Bpems pacnpocTpaHeHUs akyCTUYEeCKOro curHana npoTus ABUXEHMS
noToKa XMOKOCTK;
Twv — Bpemsi pacrnpoCTpaHeHWsi aKyCTUYeckux kornebaHuii BOOMb
[BVDKEHWs MOTOKA >KMOKOCTY;

Ko — KoathurLMEHT NPONOPLIMOHANBHOCTY;



K1 - nonpaBo4HbIi KO3I(MDULMEHT, YUMTbIBAOWUIA BAUSHUE MECTHOrO
rMApPaBrM4eckoro  COMpPOTMBIEHUS (8biqucrisemcss  agmomMamu4yecku 8
3agucumocmu om euda aulpasnuyeckoz2o COMPOMUBNeHUsT U pacCmosiHuUs om
Hezo 8o mecma ycmarosku [11-1);

Ke - rMApoANHaMNYECKNI KoappuumeHT (8biyucrnisemcs
asmomamuyecku, 8 3agucumocmu om 3HaqyeHul eenuyuH Do, V, muna xudkocmu,
CpoKa aKkcrnnyamauyuu u Mmamepuana mpybornposoda);

Do - anameTp Tpybonposoaa.

3HayeHne  cymmapHoOro  (MHTerpanbHoro) obbema  (konu4yecTsa)
nMpoTeKkalLllen  XUOKOCTU  BblUMCASiETCA  Kak  pe3ynbTaT  YMCIIEHHOro
WHTErPpUPOBAHUS MOMYYEHHbIX 3HA4YeHU OOBEeMHOro pacxofa; napannensHO
BEAETCH Y4ET BPEMEHN MHTErPUPOBAHMS.

B pacxogomepe npedycMOTpeHO CaMOAuarHocTupoBaHue: 6Gonbluas
YacTb BO3MOXHbIX HEMCNPaBHOCTEN aBTOMaTU4YeCcKn OBHapyxmBaeTcs B npouecce
dyHKUMOHMpOBaHNA npubopa u oTobpaxaeTca Ha aucnnee (cm. pasgen
"Bo3MOXHbIEe HEUCNPABHOCTM M CNOCobbI UX yCTpaHeHus").

5.2. YnbTtpasBykoBble u3nydatenu (mpuemHukn) YU1(+V) n YUN2(-V)
npegHasHadyeHbl ANs npeobpasoBaHWs MOABOAMMBIX K HUM  3NEKTPUYECKMX
CUrHarnoB B akycTuyeckune konebaHus, BBoA MocrnegHuX B CTEHKY Tpybonposoga v
farnee B KOHTPONMMPyemytlo cpedy Nof yrmom K ocu Tpybonposoga, a Takke Ans
npeobpas3oBaHns MpoLleawnx 4Yepes CTeHKM TpybonpoBoga U KOHTPONMPYeEMYyto
cpeAay akycTnyeckmx konebaHuii obpaTHO B aNeKTpUYeckme curHasbl.

OcHoBoW usnyvatensi (NMpUeMHvKa) sBNSeTCA Nbe3oKepamMU4eCKUn ONCK,
paboTalolmii Ha OAHON M3 PE30HAHCHbIX YacTOT. OTOT Mbe30KepaMMYeCKUin ANCK
KpenuTCca K MeTannuM4yeckoMy KrvHY, KOTOpbI obecneunmBaeT BBOA aKyCTUYECKMX
konebaHui B KOHTpONWpyemylo cpeay Mo yrnoMm Kk ocu Tpybonposoga. KnuH
CBEpPXY 3aKpbiBaeTCAd  MeTannunyeckoh  KpbIWKOW. BHyTpeHHsss  monoctb
3arMonHseTCs repMeTMKOM.

5.3. OnekTpoHHbIn Gnok B3-1 npegHasHayeH AOns npeobpasoBaHUs
pa3HOCTM BpEMEH PacnpoCTPaHEHUst aKyCTUYECKUX konebaHui B KOHTPOIMpPyemon

cpefe B NoKasaHUA XXUOKOKpUcTaniandeckoro aucnnesa.

10



6. MAPKWPOBAHUE N NNMOMBUPOBAHUE

6.1. Ha MM-1 gomxHbl GbITb HaHeCEHbl HaMMEHOBaHWE W MOPSAKOBbLIV
Homep [M1-1.

6.2. Ha nepegHen naHenun 63-1 gomkHbl OblTb HAHECEHDI:

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

2) ToBapHbIV 3HaK NPeAnpUATUS-M3roTOBUTENS;

3) TMN 1 NOpAQKOBLIA HOMEp pacxogomepa MO CUcTeMe HyMepauun
npeanpusTUS-U3roToBUTENS;

4) nopsagkosbi Homep MM1-1;

5) nopsigkoBbIi Homep B3-1;

6) HanpsbkeHWe 1 YacToTa nNuTaHus, B, INy;

7) rog N3roToBreHWS.

6.3. MNMpegycmoTpeHo onnombumpoBaHne anekTpoHHoro 6noka b3-1.

7. YKASAHUE MEP BE3OIMNACHOCTHU

7.1. K MOHTaxy, [OeMOHTaxy, 9aKchnyatauunm,  TeXHUYEeCKOMY
0BCNYXMBaHUIO N PEMOHTY PacxogoMepoB AOMYCKAOTCS TONbKO Nuua, U3yvmBLIne
HacTosiLLee PYKOBOACTBO MO 3KCMyaTauuu, nNpoluealine UHCTPYKTaX Mo TEeXHUKe
6esonacHocTM npu  paboTe C  ANEKTPOTEXHUYECKMMM  YCTaHOBKaMuM W
pafmMo3aneKkTPOHHONM annapaTypon.

7.2. B pacxogomepe MMEKTCS LEenu, HaxoAswimecs nog onacHbiM Ans
XN3HW HanpskeHnem 220 B.

7.2.1. Karteropuuecku 3anpellaeTcs 3Kchnyatauus pacxogomepa npu
OTKPbITbIX KPbILLKaX.

7.2.2. Mpn OTbICKAHUN HEWUCNPABHOCTEN BO BKMOYEHHOM pacxogomepe
HEeOOXOAMMO MPUHATbL MEpbl, WCKMYalLWMe CriyYyamHbI KOHTaKT 4enoBeka C
onacHbIMU A1 XXM3HW TOKOBEAYLLMMM LiensiMu, HanpuMep, Nonb30oBaTbCA TOMbKO
N30NMPOBaHHBLIMU MHCTpYMEHTamu, 3aKpbIBaTb OTKpbITbIE KOHTaKTbI

N301AUNOHHBIMKN MaTepuanamMmn n T1.4.
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7.3. VNameputenbHoe obopypoBaHue (ocumnnorpady, BOnbTMETP U Mp.),
ncnonb3yemMoe Mnpu OTbICKAHMU HEUCMPAaBHOCTEW, NPOBEpPKax, NPOUNaKTUYECKNX
ocMoTpax v Ap. paboTax, JOMKHO MMETb HafeXHOe 3a3eMrieHue.

7.4. Bce Buabl TexHW4eckoro obCnyxuMBaHMSA, PEeMOHTA W MOHTaxa
(BemoHTaxa), cBA3aHHbIE C Nepenankomn aNekTpo- U PpaanosNeMEHTOB, YCTPaHeHNe
06pbIBOB NPOBOAOB M T.O. HEOOXOAMMO NPOM3BOAUTL TOMbKO MPU OTKIIOYEHUU
3NEKTPOHHOrO 6roKa OT CETU NUTaHWS 3a3eMIIEHHBIM NASANBHUKOM C HaMPSHXEeHNEM
He 6onee 36 B.

7.5. He ponyckaeTcsa akcnnyaTaums pacxooMepoB NPU HEYNnOTHEHHbIX

kabensx.

8. ANEKTPUYECKOE COEOQUHEHWE COCTABHbIX YACTEMN
PACXOOOMEPA.

8.1. OnekTpnyeckoe CcoedMHEHWE COCTaBHbIX YacTen pacxogomepa,
NOAKMYeHMe NokasbiBaloLWero npubopa 1 koMnbloTepa, a Takke NOOKIOYEeHNe K
CeTU MNepeMEeHHOro TOKa [OOJMPKHO MPOM3BOOUTBLCS B COOTBETCTBUM CO CXEMOW
ANEKTPUYECKON BHELLHWNX COEAVHEHNI (NPUINoXeHne 6).

8.2. Onektpudyeckoe coeguHeHne bB3-1 ¢ ceTblo  (MCTOYHMKOM
HanpspKeHUS) OCyLLLeCTBAETCSA NoObIM CUNoBbIM Kabenem ¢ BHELLUHUM AuaMeTpoM
He 6onee 9 MM, YMCIIOM XU HEe MeHee 2-X, CeYEHMEM KaKOOoW >unbl He Gonee
0,35 mm2.

BHumaHue! Pacxodomep He umMeem cemegozo 8bIK/Io4ameris, no3momy
nookmoyeHUe K numarowel cemu  Heobxodumo  npou3eodumb  4Yyepes
asmomamuyeckull 8bIKIroYamerib.

8.3. Onektpuyeckoe coegnHeHne B3-1 ¢ nokasbiBawWwMM NpMbGoOpoOM U
KOMMbIOTEPOM OCYLLIECTBNSAETCS kabenem ¢ BHELWHUM AMaMeTpoM He bonee 9 mwm,
1 NpoBodamu ¢ ceveHnem xun He Gonee 0,35 Mm>2,

8.4. dneKTpnyeckoe coeiMHEHUE YNbTPa3ByKOBbIX M3nydatenen YN1(+V)
n YN2(-V) ¢ B3-1 ocyuiecTBnsaeTcss 3KpaHUPOBAHHBLIMU Kabensamu € BHELUHUM
avameTpom He 6onee 9 MM, BXOOSALIMMU B KOMMIEKT NOCTaBku (NpunoxeHue 6).

Ons y,D,OGCTBa NpoKnagkn kabensi BO3MOXHa BCTaBka B Hero, no cneusakaasy,
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COeaVHUTENbHbIX pa3bemoB. [1oCKONMbKYy Npu  YCTAHOBKE  YNbTPa3BYKOBbIX
nsnyyartenen Ha TpybonNpoBOA M YCTAHOBKE HYIS pacxogomepa SMNEKTPOHHbIN 6ok
OOMKEeH HaxoauTbCs B HEMOCPEACTBEHHOM ONM30CTM K uM3nydatensm, To
OKOHYaTemnbHYK YCTAHOBKY W MOAKMIOYEHWE 3MeKTpoHHOro 6noka cneayer

npon3BoanTb NocIe BbINONTHEHNA 3TUX NMYHKTOB.

Mpu npoknadke kabeneli om HecKosbKUX pacxodomepoe 8 OOHOM
HanpaesieHuUu paccmosiHue Mexdy Komninekmamu kabeneli Kax0020

pacxodomepa A0/KHO 6bimb 60s1ee 1 m.

8.5. MopcoeauHeHne kabenen k B3-1 ocyuwectensercs cnegyowmm
obpasowm:

a) OTBMHTUTL 2 BWHTA W CHATb KPbIWKY Kopnyca, MNOoA4 KOTOpoW
pacrnonaratoTcs KneMMHble KONOAKM;

6) noovepedHO  3a4McTUTb  Kabenwu, nNponycTUTb  UX  CKBO3b
YNNOTHUTENbHbIE CamnbHUKW W 3aKpenuTb B COOTBETCTBYIOLUX  KNEMMHbIX
konogkax. [Ons ynobGcTBa NOAKMIOYEHMST KOHLUbI NpOBOAOB criegyeT obnyauTb
npunoem MOC-60;

B) YNITOTHUTb CanlbHUKK, 3aBUHTUB HAKUOHbLIE raiku.

8.6. MNocne noakntoYeHns coeuHUTENbHbIX kabenewn 7]
nporpammMupoBaHnsi pacxogomepa (CM. n.9.4) KpblwKy cneayeT yCTaHOBUTb Ha

MecCcTo n 0I'IJ'IOM6VIpOBaTb.

lModknoyas cemesoli coeQuHUMeErbHbIU Kabernb K pacrpedenumenbHOMY
wumky, Heobxo0UMO MPoBepPUMb HanpPsXKeHUe cemu.

Ecnu  konebaHusi Haripsi>xeHusi numarowel  cemu ripesbiwiarom

+22
ycmanoeneHHbie npedesns (220 _;3) B, mo  nodkmodeHue pacxodomepa

Heobxo0umo Mpou3sodums yepes cmabunu3amop HanpsXKeHUs Unu  4yepes

unbmp- oepaHu4UMers.
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9. MIPOrPAMMUPOBAHMUE 3JIEKTPOHHOI'O BJIOKA

9.1. CTpyKTypa MEHI0 pacxogomepa.

N3MEPEHME

YcraHoBka "0" MEHIO
pacxogomepa MONb30OBATENA

Cnyxe6Hoe MeHo

Brnokuposka
N3MepeHuin npun
YCTaHOBKA He3anosIHEHHOM
BbIXOAHOTO TpyGonpososie
curHana
NOCTOSIHHOTO TOKa
NmutauuoHHasn
nosepka
YcraHoBka YcTaHoBKa YcraHoBka
napameTpoB napameTpoB napameTpoB
MMMYSbCHOrO peneiiHbIx npoTokona
BbIXOZHOIO BbIXOAHbIX MODBUS ans
curHana CUrHanoB RS-485

9.2. MMporpammupoBaHue pacxofoMepa OCYLUIECTBISIETCA B pexumMe

"MEHIO MNMONb3OBATENA", koTopoe BkntovaeT B cebs cnegyroLime napameTpbl:

14
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YV V V V

KOHTpacTHOCTb Aucnnes;

nara v Bpemsi;

BpEMS YCTaHOBIEHWS NokasaHui npubopa (Bpemsi yCTaHOB., CEKYHAbI) -
Bpemsi peakumu npubopa Ha MrHOBEHHOE W3MEHEHWE CKOPOCTU
noTtoka);

MakcumarbHoe 3HaveHue pacxona (Qmax);

OJTMHA BHELLHEN OKpYXXHOCTK Tpybonposoaa (Okpyx. mpy6., Mm)

TOnwmMHa cTeHkun Tpybonposoaa (Tonw. cmeHKku, Mm);

BHYTPEHHWI AnameTp Tpybonposoaa (BHymp. duam. mMm);



TUM XWUAKOCTY;
mMaTepuan TpybonpoBoaa (Mamepuasn mpyob.);
CpoK akcnnyaTauumn Tpybonposoga (8o3pacm mpyo.);

YV V V V

BapuaHT YyCTAHOBKM yNbTpa3BYKoBbIX nanydyatenen YUN1(+V) n YN2(-V) Ha
TpybonpoBog (BapuaHm ycmaHo8.: 00HOCMOPOHHUU - eapuaHm
V, d8yxcmopoHHuULl - apuaHmM Z), CM.NPUNoxeHue 7;
> ANviHa NpsIMONIMHEHOro yyYacTka TpybonpoBoaa Mexay rvapaBnvyeckum
CconpoTMBrieHneM n mectoM yctaHoBku [M-1, cm.n. 4.2, 4.3 n
npunoxexue 8;
»  paccTosiHue mexay ynbTpasBykoBbiMu nanydyarensmu YU1(+V) n YN2(-V)
(pac. mex. 0.), cm. npunoxenusa 9, 10, 11, 12;

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

\4

YPOBEHb YNbTPa3BYKOBOro curHana (yposeHb Y3 cue);

» amnnuTyga 2 ynbTpa3BykoBOro curHana (amnnumyoda 2, mB);

9.2.1. Ona nepexoga u3 pexuma "MSAMEPEHNA" B pexum "MEHIO
MOJIb3OBATENA" Tpebyetca oamH pa3 HaxaTb kHonky "M", koTopas
pacnonoxeHa Nof KpbiWKoOW npubopa (npunoxeHue 5). Ha gucnnee nosiButcst
Haanwuce:

MEHIO MOJb30B-/1A

Mocne BBeAEHWSA N3MEHEHWIA B HACTPOWKN pacxogoMepa HeEO6X0ANMO HECKONBKO
pas HaxaTtb KHomky "M", OoOGMBLUMCL Nepe3arpy3ky pacxogomepa.

Bxog B pexum "MEHIO MOJIbB3OBATENA" ocywectBnsieTca ¢ NOMOLLBHO
kHonku "BBOM". Ha gucnnee nosiButcs coobuieHue:

KoHTpacTHOCTb
>>>5>>>

[ns perynupoBKkn KOHTpacTHOCTM HeobxoamMmMo HaxaTb kHonky "BBOL". B

NIEBOM HWDKHEM YrNy AWcChnesl NosiBUTCS MuralooLwwmii Kypcop. Haxatvem kHomnok

"Mpocmotp 1" unm "Mpocmotp " BhicTaBnsieTca HeoBxoaMmoe 3HaueHMe
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KOHTpacTHocTn Aaucrned. [Ons dwukcaumm BbIGpPaHHOro 3HaveHnst Heobxooumo
HaxkaTb KHOMKy "BBoA", 4ns OTMEHbI USMEHEHWI - KHonky "M".

9.2.2. lMepexod Kk cnepylowemy napameTpy — ycmaHoeka dambl U
8PeMeHU - OCYLLECTBISeTC ¢ nomolbto kHomku "Tpocmotp U". Ha pucnnee
NoSIBUTCA TEKyLLlee 3Ha4YeHne AaTtbl U BpEMEHU:

[ata n Bpems
[uncno. mecau. rog — yachkl : MUHYTHbI]

[ns nameHeHuss gatbl UNU BpeMeHW HeobXoaAMMO HaxaTb kKHoMnky "Beoa".
Ha pgucnnee nosBMTCA npurnawieHve B BMOE MWUraloLero Kypcopa B KpanHen
NIEBOW MO3NLINN:

[ara n Bpems
OXX. XX XX = XX:XX

[ins paspelueHns aBTOMaTUYECKOro NepPeBOa YacoB Ha NeTHee Bpems U1
o6paTHO HeobXxoouMOo B KpalHeM NEBOM paspsiAe MHOMKaTopa HaXkaTuem KHOMKM
"ApxuB" BbIBECTU cMBON "a".

Haxatue kHonok "Mpocmotp " unm "Mpocmotp " nepemellaet kypcop
Ha ofHYy NO3uuMIO, HaXkaTue KHomMku "ApxuB" yBenuumMBaeT Ha eAuHULY 3HayeHue
paspsga, Ha KOTOpOM Haxoautcs kypcop. Popmat npepctaBneHvs gatbl U
BPEMEHU:

4YNUCNO. MECSIL,. oA, — Yackl : MUHYTHI.

3anucb B namsiTb Npubopa BbIOpaHHbIX 3HAYEHWA AaTbl U BPEMEHMU
BbINONHSETCS HaxaTuem kHonku "BBO[L", oTmeHa BBeaeHHOro kHonkon "M". Ecnun
BBEOEHHble 3HAYeHWs KOPPEKTHbl, TO OHM OCTalTCA Ha Aucnrnee, B NPOTUBHOM
cnyyae nosiBrsieTcs Kypcop B NO3vLUM OLLIMBOYHOIO 3HaYEHUS:

[ara n Bpems
39.10.07.-18:30

9.2.3. MNepexon Kk cnepywolwemy napameTpy — epemsi ycmaHO8JIeHUS
nokasaHul npu6bopa (Bpemsi peakuun npubopa Ha MrHOBEHHOE W3MeHeHue
CKOPOCTU MOTOKA) - OCYLLECTBMSETCA C MoMmolbio kHonku "Tpocmotp " Ha

aucnnee nosiBnsieTca coobLleHne:
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BPEMA YCTAHOB
[uncneHHoe 3Ha4veHwme (1 - 200)]c

Bpemsa ycTaHOBReHMs mokasaHui B CeKyHAax - 9TO BpeMsi, 3a KOTopoe npubop
yCpeaHsieT M3MEpPEHHble 3HAYeHWs1 CKOPOCTM U pacxopda. Yem 6Gonblwe 3TOT
napameTp, TeM 6onee cTabunbHbl NOKa3aHUs TEKYLLMX 3HAYEHUNA. [ns naMeHeHus
3Ha4YeHUs BPEMEHW YCTaHOBMNEHMS Heobxooumo HaxaTb kHonky "Beoa". B
cTaplieM paspsge MNosiBUTCA MUralLmi NpsiMOyronbHuK. M3meHeHne 3HaveHus
BbIOpaHHOro paspsga OCYLLeCTBNAETCA HaxaTueM KHomku "Apxus", nepexog K
cneayloleMy paspsiay — kHonkoir "Mpocmotp U, k npepblaylleMy — KHOMKOW
"Mpocmotp . dukcaums BEIGPAHHOrO 3HAYEHUS! MPOM3BOAMTCA HaXaTMEM KHOMKM
"BBog", oTMeHa BBeAeHHOro - kHonkon "M". Ecnn HOBOe 3HayeHMe HEKOPPEKTHO,
TO nocrne coobLleHns

HEKOPPEKTHOE
3HAYEHNE

Ha Ancnee BHOBb MNOSIBUTCH CTapoe 3HaYeHwue.

9.2.4. Tlepexom K cregywwemy napameTpy - eepxHuli npeden
u3mMepsieMo20 pacxoda - OCyLLeCTBNSETCS C NoMoLLbIo KHomnku "Tlpocmotp U". Ha
Avcnnee nosiBUTCS CooOLLeHue:

Qmax Kyb.m/u
[umcneHHoe 3HaveHme (6 — 40000)]

[ns nameHeHus BepxHero npegena M3mMepsieMoro pacxofa HeobXxoouMmo HaxaTb
kHonky "Beop". B cTapwem paspsge nosBATCA MUraloLMn  NPSIMOYrOSbHUK.
M3meHeHne 3HaueHusi BbIBpaHHOrO paspsiia OCYLLECTBMSIETCS HaXXaTMeM KHOMKU
"ApxuB", nepexof K cheaylollemy paspsay — kHonkoit "Tpocmotp U, k
npeabiaylleMy — kHonkoit "Mpocmotp fi*. ®ukcaums BLIGPAHHOTO 3HAYeHMs!
NPOM3BOANTCA HaxaTnem KHomku "BeBoa", oTMeHa BBeAeHHOro - kHonkon "M". Ecnin
npubop obopynoBaH UMMYNbCHBIM BbIXOAOM, TO MPU U3MEHEHUM MaKCUMarbHOro

pacxona AO0SMKHO BbIMNOJTHATBLCA yCloBUeE:
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[6ec _umnynvca, m*] 3600
Q max[a® /4]

- 0!1[0]

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

WHa4ye nosiBUTCst coobLleHe:
MapameTpsbl
HecoBmecTumbl

[nsa ycTpaHeHus owmnbKn HEO6X0AMMO U3MEHUTL ANUTENBHOCTL U BEC MMMYIbCca B
HacTporKax MMMNYrbCHOro BbIXOAaA.

9.2.5. [llepexod Kk cnegywowemMy napameTpy - OJIUHAa 6HewH el
OKpY)XHOCMU mpy60ornpogoda - OCYLLECTBNSETCS C MOMOLLbLIO KHOMKK "MMpocMoTp
U". Ha gucnnee nosiBuTca coobLueHve:

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

[Ons n3MeHeHUs ONWHBI OKPY)XXHOCTWM TpybonpoBoga HeOOXOAUMO HaxaTb KHOMKY
"Beoa". B ctapwem paspsge nosiBUTCS MUratoWmin nNpAMOYrofibHUK. M3ameHeHune
3HayeHUs1 BbIOpPAHHOrO paspsiia OCYLUECTBNSETCA HaxaTuem KHonku "Apxwus",
nepexo Kk crieayollemy paspsay — kHonkoii "Mpocmotp U, k npeabiaywemy —
kHonkoit  "Mpocmotp . ®ukcaunsi BbIGPAHHOTO  3HAYEHUS  MPOU3BOAMTCA
Haatmem KkHonkn "BBopa", oTMeHa BBeAeHHOro - kHonkon "M" Ecnu HoBoe
3HaYeHne HEKOPPEKTHO, TO Nocrne coobLeHnst

HEKOPPEKTHOE
3HAYEHNE

Ha Aucnnee BHOBb MOABUTCA CTapoe 3HaveHue. Ecnu HEeBO3MOXHO K3MepuTb
ANVHY BHELLHEN OKPY)XHOCTW TPyBonpoBoAa, TO B pacxodoMep BBOAATCA TONLWMHA
CTEHKM U BHYTPEHHWIA AnameTp TpybonpoBoaa.

9.2.6. lepexog Kk cnegywlweMy napameTpy - moAwWUHa CMeHKU
mpy6onpoeoda - ocyllecTBnsieTcs ¢ nomolblo kHonku "Mpocmotp U". Ha
avicnnee nossuTca coobLueHve:

TorLL. CTEHKU, MM
[uncneHHoe 3HaveHue (2 - 50)]
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TonwmHa cTeHkn TpybonpoBoAa M3MepsieTCs C MOMOLUbK TONWMHOMEpa Wnn
Oepetcs ee nacnopTHoe 3HadeHwe. [na  M3MEHEHVUs TOMWMHbI  CTEHKU
TpybonpoBoga HeobxoaMmo HaxaTb KHOMKy "Beoa". B cTtapwwem paspsige nossurtcs
MUralLWmnn  NpSAMOYrOfibHUK.  VI3MeHeHWe 3HayeHust BbIOpaHHOrO  paspsifa
OCYLLECTBNSAETCH HaxaTnem KHonku "ApxvB", nepexon K crniegylowiemy paspsgy —
KHonkon "lpocmoTp U« npeablgywemy — kHonkon “lMpocmoTp ", dukcauus
BbIOpAHHOrO 3HA4YeHUs1 MNPOM3BOAUTCS HaxaTueM KHonmku "Beopg", oTmeHa
BBeAEHHOro - kHonkon "M" EcnuM HOBOe 3HadeHue HEKOPPEKTHO, TO nocre
coobueHns

HEKOPPEKTHOE
3HAYEHNE

Ha Aucnree BHOBb MOSIBUTCH CTapoe 3HaYeHwue.

9.2.7. MNepexoa K crneaylolweMy napameTpy - eHympeHHuli duamemp
mpy6onpoeoda - ocyllecTBnsieTcs ¢ nomolblo kHomku "Mpocmotp U". Ha
avcnrnee nosiBUTCS CoobLLeHue:

BHyTp. Avam. Mm
[uncneHHoe 3HauveHue]

Ecnu paHee 6bu1u 88edeHbl 3Ha4YeHUs1 OJSIUHbI 8HEWHeU OKpYXXHocmu
mpy6onpoeoda u monwuHbl CMeHKU mpy6onpoeoda, Mo 3HavYeHue
eHympeHHe20 duamempa ebI4UCJISIemcsi agmomMamu4ecKu.

Onsi n3aMeHeHuss BHYTpeHHero auameTpa TpybonpoBoga Heobxogumo
HaxkaTb KHONKy "Beoa". B cTapLluem paspsage nosaBuUTCH MUTAIOLWNA NPSMOYTOSTbHUK.
M3ameHeHne 3HaveHus BbIOpaHHOro paspsifa OCYLLECTBMSIETCA HaXaTUem KHOMKK
"ApxvB", nepexof K cneaylollemy paspsay — kHonkoit "Tpocmotp U, k
npeabiayllemy — kHonkoit "Mpocmotp fi*. ®ukcaums BLIGPAHHOTO 3HAYeHUs!
NPOM3BOANTCA HaxaTuem KHomnku "BBoa”, oTMeHa BBeAeHHOro - kHonkon "M" Ecnin
HOBOE 3HAa4YeHUEe HEKOPPEKTHO, TO Nnocre coobLeHns

HEKOPPEKTHOE
3HAYEHNE

Ha aucnnee BHOBb NOABUTCA CTapoe 3Ha4yeHue.
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9.2.8. lNepexoa K cneaywolleMy napameTpy - mun KOHMpoJsiupyemou
cpedbl - ocyllecTBnsieTcs ¢ nomouibio kHomku "Mpocmotp . Ha aucnnee
NosIBUTCA COOOLLIEHNE:

Twvin XxnpgkocTtn
[Ha3BaHuMe xunakocTu]

Ecnn HeobxoaMMo BBECTM HOBOE HasBaHUE KMAKOCTW, criegyet
BOCMONb30BaTbCcsa kHomkon "BBOL", nocrne 4ero B JIEBOM HWXHEM Yriy Aucnnesi
3amuraeT Kypcop.

C nomolbio kHorok "Mpocmotp 11" unm "Mpocmotp " npoussogutcs
BbIOOp Ha3BaHW XWOKOCTEN: Xxo/100Hasi eoda; CmMOYHble 800bl; 20psiHas 800a;
crneyuanbHas cpeda. Pukcauust BbIOpPAHHOrO 3HAYEHWS NPOU3BOAUTCSA HaXaTnem
KHoMkuM "BBoA", oTMeHa BBe4EHHOrO - kHonkon "M".

Ecnu BbIGpaH TN Xnakoctu creyuansHas cpeda, HeobxoaMMo BBECTU B
navstb npubopa napameTpbl 3TOM cpedbl: CKOpPOCTb 3Byka (M/C) u
KMHEMaTUYeckylo Bs3KOCTb (M?/c). MMapameTpbl HEKOTOPLIX cpen NpuBedeHbl B

Tabnuue, NpuBeaeHHON HUXe.

TemnepaTtypa, °C| Tvn Xnagkoctu CkopocTb KuHematunyeckas
3ByKa, M/c BA3KOCTb, M?/C
15 XonopHas sBoaa 1465 1x10°8
25 Mopckas Boaa 1531 1x10°6
20 [pesecHbin cnnpT 1076 0,75 x 10
25 CepHas kucnoTa 1258 11,2 x 10
0 XnapareHT CHCI2F 890 4x10°
25 AueToH 1174 0,4 x 10
25 AsTomMO6UNbLHOE Macno | 870 190 x 106
100 MasyT npu 90°C 1400 1,2x 106
25 OnuBkoBoOe Macno 1430 100 x 106
20 KepocuH 1325 1,8x 106
25 BeHauH 1150 0,7 x 10
20 [nsenbHoe ToNnMBo 1330 8,9x 106
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[Ons BBOoOa 3HAyeHUss CKOPOCTM 3ByKa CrnefdyeT HaxaTb KHOMKY
"Mpocmotp U". Ha ancnnee nosisutcs coobieHne:
CKOPOCTb ¥3, m/c
[UncnenHoe 3HaveHue]
Ons u3aMeHeHUs 3Ha4yeHWst CKOpPOCTM 3ByKa HEOOXOOMMO HaxaTb KHOMKY
"Beog". B cTapwem paspsge nosiBUTCS MUralolmi NpsiMOyronbHuk. 3meHeHne
3Ha4yeHus BbIOpaHHOrO paspsiga OCYLLECTBNSAETCA HaxaTuem KHomku "Apxus",
nepexof K criedylolemy paspsigy — kHonkown "Mpocmotp U, k npeapiyliemy —
kHonkoit  "TpocmoTp M.  ®ukcaums BLIBPAHHOTO 3HAYEHUs  MPOM3BOAMUTCA
Ha)xaTuem kHonku "BBoa", oTMeHa BBegeHHoOro - kHonkowm "M". Ecnu HoBoe
3Ha4YeHUe HEKOPPEKTHO, TO Nnocrne coobLyeHmns

HEKOPPEKTHOE
3HAYEHME

Ha aucnree BHOBb MOSIBUTCS CTapoe 3HaYeHue.

[na nepexoda K 3HAYEHUO KMHEMATUYECKOW BA3KOCTM cCriefyeT HaxaTb
kHonky "lMpocmoTp U". Ha gucnnee nosiButcst coobLueHue;

BA3KOCTb, m2/c
[HUucneHHoe 3HaueHue x 10°]

[na nameHeHus KMHEMaTU4ECKOW BSA3KOCTM HEOOX0AMMO HaxaTb kHomky "Beoa". B
cTapweM paspsife NOsIBUTCS MUralolMin NpsiMOYronbHUK. MameHeHne 3HayveHust
BbIOpaHHOrO paspsiga OCYLLECTBMSETCA HaxaTvem KHomku "ApxuB", nepexon K
cnenytolleMy paspsgy — kHonkoii "Tpocmotp U, k npepbloyliemy — KHomKoi
"MpocmoTp M. dukcauust BLIBPAHHOTO 3HAYEHNS MPOU3BOAUTCA HaXaTUEM KHOMKM
"BBoa", oTMeHa BBeOEHHOro - kHonkon "M". Ecnv HOBOe 3HayeHue HEKOPPEKTHO,
TO nocne coobLeHns

HEKOPPEKTHOE
3HAYEHME

Ha gucnriee BHOBb NMNOABUTCA CTapoe 3Ha4veHune.
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9.2.9. Tllepexoq K cneaywlwemy napameTpy — Mamepuasl CMmeHKU
mpy6onpoeoda - ocyllecTBnsieTcs ¢ nomolblo kHomku "Mpocmotp U". Ha
avcnnee nosiBUTCst coobLeHne:

MaTtepuan Tpy6.
[Ha3BaHWe maTepuanal

Ecnu HeobxoguMmo BBEeCTM HOBOe HasBaHMe MaTepuana Tpybonposoaa,
cneayet Bocrnonb3oBaTbes kHonkor "BBOL", nocne 4ero B NEBOM HWKHEM YIiy
aucnnes 3amuraeT Kypcop.

C nomolpio kHorok "Mpocmotp " vnm "Mpocmotp U nponssoaunTcs
BbIOOp Ha3BaHM MaTepuarnoB TpybONPOBOAOB: cmasb Hepxaserwuwjas, cmarb
Hu3skoyanepoducmas, BX, nonusmuneH ebicokoeo OasneHus [1B/L, nonusmuneH
Hu3koz20 OaeneHusi MNMHM, yyeyH.

Ons 3aHeceHus B namsaTe npubopa BbIGpaHHOro Tuna marepuana
TpybonpoBoga HeobxoAMMO  BOCMOMb30BaTbCA kHonkon «BBOMO» (npu atom
KypCcop noracHeT), B MPOTMBHOM Cclyvyae nepexoa K cregywwemy napamerpy
OyneT 3anpeLueH.

9.2.10. lMepexon K criegywolemy napameTpy - CPOK 3KCrijiyamauuu
(e03pacm) mpy60npogoda - ocyLIeCcTBNSETCS C NOMOLLbI0 kHorkn "MpocmoTp U
Ha gucnnee nosisutcs coobLeHue:

BospacTt Tpy®.
[uncneHHoe 3HaveHme]

Ecnn Heobxooumo BBeCTM HOBOE  3HAyYeHMe cpoka  CrnyxObl
TpybonpoBoaa, cnegyet Bocnonb3oBaTtbes kHonkon "BBO[M", nocne yero B nesom
HWKHEM Yrny Aucnnes 3ammuraeT Kypcop.

C nomolpio kHorok "Mpocmotp " unm "Mpocmotp U nponssoaunTcs
BbIOOp 3HaveHu cpoka cnyxbbl TpybonpoBopa: He 6osniee 1 200a; He bonee 2
niem; He bonee 5 nem; He 6onee 10 nem; He bonee 15 nem; 6onee 15 nem.

®ukcaumnsi BbIOpaHHOrO BapuaHTa MNPOU3BOAUTCS HaXKaTUEM  KHOMKK

"BBoa", oTMeHa - HaxkaTtnem kKHornku "M".
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9.2.11. MNepexof K criegylolemy napameTpy — eapuaHm ycmaHOeKU
ynibmpaseykoebix u3siydamesieli Ha mpy6onpoeod — OCYLECTBNSETCS C

NMOMOLLbIO KHOMNKM "lpocMoTp U". Ha gucnnee nosiButcst coobLLeHue:

BAPVAHT YCTAHOB.
HassaHve BapnaHTa ycTaHOBKM

Ecnn HeoGxoaMmo BBeCTM HOBbIM BapuaHT yctaHoBkn YW1 un YWN2,
cnepyeTt Bocnonb3oBaTtbcs kHonkon "BBOM", nocne 4ero B NE€BOM HWXHEM Yriy
avcnnes 3amuraeT Kypcop.

C nomoubio kHonok "Mpocmotp " wunm "Mpocmotp " npownssogutcs
BbIOOp BapuaHTOB YCTAHOBKWU YNbTPa3BYKOBbIX WM3ryyaTenemn: OBYXCTOPOHHWUA Z-
BapuaHT U OOHOCTOPOHHMI V-BapuaHT, cM. npunoxeHue 7. MNMpu ABYXCTOPOHHEM
Z-BapuaHTe NonesHbln curHan B 2 - 3 pasa 6onblue, YeM Npy 0QHOCTOPOHHEM V-
BapuaHTe.

dukcaunss BbIOpaHHOrO BapuaHTa MPOM3BOAUTCS HaXaTUEM  KHOMKU
"BBoa", oTMeHa - HaxkaTnem kHonku "M".

9.2.12. MNepexoa Kk cneayleMmy napameTpy - GsIUHa NPSIMOJIUHEUHO020
yyacmka mpy6onpoeoda Mexdy 2udpaeniudeckum conpomuesieHueMm u
mMecmom ycmaHoeku [11-1 ocyliecTBSETCS ¢ NOMOLLbLIO kHomky "Mpocmotp U,

Ha ancnnee nosisutcsa coobLueHue:

MnN-1 ycr./ go (nocne, HOMUHanM)
'map_conp, H (h) = [uMcneHHoe 3HayeHne, Dy]

rae H (h) —anvHa npsmonuHerHoro yyacTtka TpybonpoBoga Mexay ruapas-
NINYECKMM COMPOTUBIIEHNEM 1 MecTOM ycTaHoBku MM1-1, uamepsietca B eq. Dy.

CoobLeHne
Mr-1 yct.: HomuHan
H = 10Dy; h = 5Dy
COOTBETCTBYET HOMMHanNbHOM yctaHoBke [1M-1 OTHOCUTENBHO rMOPaBANYECKOrO
CONPOTMBNEHMWS, NMPU KOTOPOWN AaHHOE COMPOTUBIIEHNE He OKa3blBaeT BNUAHMS Ha

METPOOrMYeckme XapakTepucTukm npubopa (cM. npuroxexue 8).
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C nomoublo kHonok "Tpocmotp M unu "Mpocmotp U" npoussogutcs
BbIOOp  rMOpPaBNINYECKUX  COMPOTUBMEHUIN:  «MPOUHUK»,  «KOJIEHO» - WU
pacnonoxeHue MlM-1 OTHOCUTENBHO HUX.

YBenuueHve Ha €eAWHWLY YUCIEHHOro 3HaveHus BenudnH H wnm h
ocyulecTtsnsaeTtcsa kHonkon "APXUB".

dukcaunsi BbIGPAHHLIX BapuaHTa M 3HAaYEHUs MPOM3BOAUTCS HakaTUeM

KHOMkM "BBoa", oTMeHa BbIGpaHHOro HaxxaTuem kHomku "M".

9.2.13. lMepexon Kk criegyrolwemMy napameTpy - paccmosiHue L mexoy
ynbmpa3seykoebimMu usnydamensmu YU1(+V) u YHN2(-V) (npunoxenHus
9,10,11,12) - ocywlecTenseTca ¢ nomolsbio kHonku "Mpocmotp U" Ha aucnnee
nosiIBUTCS coobLLeHue:

Pac. mex. 4., Mm
[umcneHHoe 3HadeHne BeNUYMHBI L]

OTa BenuuYMHA BbLIYUCMSIETCS pPacXoAOMEpPOM B 3aBUCUMOCTM  OT
BHYTPEHHEro AuameTpa, Tuna YCTaHOBKW, TOMLWMHbI CTEHKM, MaTepuana
TpybonpoBoda, a Takke Tuna KOHTPONMMPYeMOW XuakocTn. PaccmosiHue L
usmepsiemcsi Mexdy ckocamu Ha Kpblwkax dam4ukoe ([MpunoxeHve 9). [lanee

HeobxoAMMo NoaroToBUTb pr60I'IpOBO,D, K yCTaHOBKe OaTYMKOB.

10. MOHTAX YCTAHOBOUYHbIX MPO®UNEN

10.1. Mpn ycTaHOBKe Ha FOpPU3OHTaNbHbIA y4YacTOK Tpybonposoaa
YCTaHOBOYHbIE I'IpOd)I/IJ'II/I AOIMKHbI HaxoOUTbCA B rOpI/I30HTaJ'IbHOl7I NOCKOCTU
BAOMb NPOTUBOMOJOXHBIX 06pa3yloLLMX U3MepUTENBHOrO yyacTka TpyGonpoBoaa
Ha Hapy)XHOW MOBEPXHOCTW, TaK Kak OCafoK Ha AHe TpybonpoBoda U BO3MOXHbIE
BO3AyLUHblIE My3blpbKN BBEPXY MPEMATCTBYIOT NPOXOXAEHUI0 ynbTpassyka. Mpu
yCTaHOBKE Ha  HAaKINOHHbIA WM BepTUKanbHbIA Yy4YacTok TpybonpoBoaa
HanpaBreHne noToka AOMKHO ObiTb BOCXOAALWMM ANS u3bexaHus BO3MOXHOMo
paspbiBa notoka U o0OpasoBaHMs BO3QYyLIHOrO Mewka. PacctosHne oOT
rMapaBrM4ecKoro ConpoTUBIEHWS 10 MECTa YCTaHOBKM AaTymkoB (H) JOmkKHO GbITb

He wMeHee 10 Dy, OT MecTa YCTaHOBKM [aTyvMkoB [0 MNOCReayoLlero
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rmapaenuyeckoro conpotuBnexus (h) He wmeHee 5Dy. [pu oTcyTcTBUM
NPSIMOSNTMHENHOIO y4yacTka TaKOW ANWHbI BO3MOXHA YCTaHOBKA Ha COKpaLleHHOM
NPSAMONMHENHOM yyacTke (cm.n. 4.3).

10.2. PasmeTka MeCT yCTaHOBKM Npodounnen n usnyvartenen.

10.2.1. C nomowpblo pyneTkM W3MepWTb OJIMHY BHELUHEW OKPYXHOCTU
TpybonpoBoga. Ha npoTMBONONOXHbLIX CTOpOHaxX TpybonpoBoda HAHECTU PUCKMU,
paccTosHUe MeXay KOTOPbIMU OOIMKHO ObiTb paBHO MONOBUHE AMWHbI BHELUHEN
OKPY>KHOCTM TPYBONpoBoaa, C TOYHOCTLI0 T 1 MM. Uepes aTu pucku NpoBecTu [se
npsiMble NWHUW, nNapannenbHble ocu TpybonpoBoda. [Ons 3Ttoro yao6GHO
MCMONb30BaTb  YCTAHOBOYHbIE MNpPOMUNKM, BblpaBHMBAKOLWMECS BAOMb  OCU
TpybonpoBsoaa.

10.2.2. Ha ogHy 13 NWHWIA HAHECTU [BE PUCKM YCTaHOBKW u3nyvaTenen,
paccTosHue Mexay puckamy [AOJDKHO PaBHSTBCA BbIMMCIIEHHOMY pacxoAoMepoM
"paccmosiHuto L mexdy damyuxkamu"” (n. 9.2.13). Ana ABYXCTOPOHHEN Z-yCTaHOBKM
[aTyMKoB HeobXoAMMO OAHY U3 PUCOK YCTAHOBKM [ATyYMKOB MNEpPEeHecTn Ha
NPOTMBOMOMOXHYIO NNHMIO, 0OepHyB TpybonNpoBOA TMEHTOM UMW pyneTkon u
COBMECTUB KOHUbI neHTbl. TpybonpoBong 6Gonbworo avameTpa HeobOXxoaMmo
obopaymBaTb LUMPOKOW NEHTON (raseTod unu pyrnoHoM o6oeB), YTO MOBLICUT
TOYHOCTb nepeHoca. Takum o6pa3oM, MOMy4eHo [ABEe TOYKM YCTAHOBKU
usnyvartenen.

10.2.3. Kaxgoe MecToO yCTaHOBKM M3nyyaternem HeobxoaMmo 3a4ncCTUTb
OT pPXXaBYUHbI, Kpacku U ApYyrux nokpbITUA 4O MeTannmMyeckoro 6necka ¢ nomoLlbo
NnocKoro HanunbHwka. Pasmep kaxgon sauuwieHHown obnactu: 50 MM nonepek u
150 mm Bgonb (-100 + +50 MM OT Touek ycTaHOBKU many4daTenen) Tpybonposoaa.
Ha TtpybonpoBogax anameTrpom Gonee 300 MM 3aunweHHyi obnactb criegyet
yBennunTb. Ha 3auneHHon obnact He JOMKHO ObiTb pakoBWH, KABEPH, CBApHbIX
LIBOB, pe3Kux BbICTYMOB MnM BnaguH. Ecnv 3aunctka He nomoraeTt, HeOOXOAMMO
BbIbpaTh Apyrve MecTa Ansi yCTaHOBKW U3ny4yaTenei.

10.3. [na [OBYXCTOPOHHEW Z-yCTaHOBKW [ATYMKOB MOHTUPYeTCA [ABa
YCTaHOBOYHbIX npodunsa (npunoxennss 9, 10, 11), ona OQHOCTOPOHHeWR V-

YCTaHOBKM - oAuH npodune (npunoxexue 12).
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10.3.1. Ounctntb TpPybOMpPOBOA OT rPsA3u, CTPYXKEK, OMWUIIOK U MbIK MO
BCEN ANVHE W LUMPUHE YCTaHOBOYHBIX MPodunen.

10.3.2. KoHTpOrnbHbIE PUCKX Ha TOpLAX YyCTaHOBOYHBLIX Npodunet JOMmKHbI
coBrnagatb C IUHMAMW, NPOBEAEHHbIMW BAoNb ocu  Tpybonposopa. Kpas
3aumLeHHbIX obracten AnA  yCTaHOBKM [AaTYMKOB [OIDKHbI  HaxoouTbCH Ha
paccTtosHun He meHee 30 MM OT KpaeB BHYTPEHHUX YacTen npodunen. BsammHoe
pacrnosioXeHne YCTAHOBOYHbLIX MNpPOUnen 3aBUCUT OT PaCCTOSHUSA MeEXay
[aTynmKkaMm 1 OPUEHTUPOBOYHO NpUBEAEHO B npunoxenusx 9, 10, 11.

10.3.3. Kpenex ycTaHOBOYHbIX Npodunen Ha Tpybonposoae AvameTpoMm
o 500 MM BbINMOMHAETCA C MNOMOLWbI LUenen U3 KOMMMNeKTa MocTaBKy,
HaTArMBaembiX MPW BbIBOPAYMBAHUN HaTAXHbIX BUHTOB. Ha Tpybonposogbl
AnameTpom 6onee 500 MM pekoMeHAyeTCa NPMBapUTb OUKCUPYIOLLME YTONKK, CM.
npunoxenune 9, 10, 11.

10.3.4. Tlocne MOHTaxa YCTaHOBOYHbIX Mpodunenn Heobxogmmo

nepeHecT! Ha HUX OBE PUCKM YCTAHOBKM JATUMKOB, NonyyeHHble B N.10.2.2.

11. YCTAHOBKA YJIbTPA3BYKOBbIX U3NYYATENEWN

Mpu npoBegeHnn cBapoUHbIX pa6oT Ha TpyGonpoBoae Heo6XoAUMO

CHATb yNbTpa3ByKoBble usnyyarenu YU-1 u YU-2 c tpy6onpoBopaa.

11.1. BknounTb pacxogomep, BOWTM B MEHIO NOSb3oBaTens, 4OWTU 40
nyHkTa "Amnnutygal, mB".

11.2. YcraHoBKa nsnydaTtenen.

Ha npaBunbHO yCTaHOBMEHHbIX U3ny4aTensx CTPErKN A0MKHbI coBnaaaTh
C HanpaBrneHueM OBWKEHUS XXUOKOCTW, U3rydaTernb CO 3HaKoM "+" [OMKeH CTOATb
BbiLLUE NO TEYEHMWIO, YEM UM3ny4aTerb CO 3HaKoMm "—"

11.2.1. Ha pabouyto noBepxHOCTb uanyyartens "+V" HaHecTu crnon cmasku
TonwwmHon (0,5 - 1,5) MM ¥ BCcTaBUTb M3ny4aTenb B YCTaHOBOYHBIN Mpodunb
(cTpenka Ha m3any4aTene OOIPKHa COBMadaTb C HanpaBNeHUeM OBWXKEHUS MOToka
XKMOKOCTU), NMOTHO NpMXKaTb PYKOW K NPeABapUTENbHO 3a4MLLEHHON NMOBEPXHOCTU

TpyGonpoBoga M HEMHOro noABwraTb Bhneped-Hasag, 4Tobbl pas3faBuTb  CrIoi
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cMasku. 3aTeM u3nyyaTtenb npuxatb K NMOBEPXHOCTU Tpybonposoda MPYKUMHBLIM
yCTPONCTBOM (CM. puc. 1) Tak, 4TOObl BEPXHUI CKOC KPbILWKMA un3nydyatens Obin

HanpoTu1B PUCKN yCTaHOBKKM AaTtymkos (n.10.3.4)

M4

I

MpwxumHoe
yCTPONCTBO

Tpy6onposopa

puc. 1

11.2.2. Ha pabouyto NOBEpPXHOCTb BTOPOro yNbTPa3ByKOBOrO M3ny4yartens
"-V" HaHecTu cnor cmaskm TonwmHon (0,5 + 1,5) Mm n BCcTaBuTb M3nyyaTenb B
apyrov  (ans  OBYXCTOPOHHEW Z-yCTaHOBKW) YCTAHOBOYHbIA Mpovnb  Ha
pacctosHue L oT YN1(+V) Hwxe No TedeHuto Xuakoctu (npunoxeHus 9 - 11). B
criy4ae OgHOCTOPOHHEN V-yCTaHOBKM BTOPOMN M3nyyaTtenb yCTaHaBNMBaeTCs B TOT
Xe npodunb, 4TO U NepBbin (Npunoxenne 12). PacctosHue L namepsaetca mexay
BEPXHMMM CKOCaMu Kpblllek AdaTymkoB. CTpernka Ha wanyyartene [[OfmkHa
CoBMagaTth C HanNpaBneHNeM ABWXEHUs NOTOKa XWUAKOCTU. [NoTHO npuxaTb pykown
usnyyatenb K MNOBEpPXHOCTM TpybonpoBoaa, Npu 3TOM 3HayeHue amnnutyabil
[omkHo 6biTb oT 300 MB go 4000 mB.

Ecnu ycnosue 300 mB < A1 < 4000 MB He BbINonHsieTcsi, TO HEO6X0aAMMO
nepenTn K cregyolemMy napameTpy ypoeeHb yrbmpassyKkogoeo cuzHaa.

11.2.3. Mepexop K cnegywoLemy napameTtpy, ypoegeHb
Y/1bmpa3eyKoe020 CUuzHasla, OCYLIECTBISETCS C NOMOLLbI0 kHonku "Mpocmotp U

Ha aucnnee nossutcsa coobLieHne:
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YpoBeHb Y3 curHana
[Hn3kni], [BbICOKUNA]

[na v3mMeHeHus 3Ha4yeHus YPOBHsSI YNbTPas3BYKOBOrO curHana cnegyer
HaxaTtb kHonky "BBO[M", nocne uyero B NEBOM HWXHEM yrny AWCMNes 3amuraet
Kypcop.

C nomotwpto kHonok "Mpocmotp N unn "Mpocmotp U" BIGUpaeTcs apyroe
3HayeHne ypoBHS curHana.

®ukcaumnsi BbIOPaAHHOrO 3HAYEHUST NPOU3BOAUTCS HaXaTUEM  KHOMKU
"BBoa", oTMeHa BBeAEeHHOro - kHonkon "M".

Ecnu 3HauyeHne amnnutygbl A1 G6onbwe 4000 MB, TO 3HayeHWe YpoBHS
curHana Heob6xo4MMO YCTaHOBUTb B COCTOSIHUE "HU3KMIA".

Ecnu 3HaveHne amnnutyabl A1 MeHbwe 300 mMB, TO 3HayeHue ypoBHS
curHana Heob6xo4MMo YCTaHOBUTb B COCTOSTHUE "BbICOKUIA".

11.2.3. BepHyTbcsl ¢ nomollbio kHorkn "Mpocmotp 1" k npeabiayiiemy
napameTtpy "Amnnutygal". Amnnutygal [omkHa HaxoguTbcs B mpegenax
50 mB < A1 < 4200 mB. Ecnu aTO COOTHOLLUEHWE He BbIMOMHAETCA, HeobXxoaMmo
CMEHWUTb CcMasKy (Mpu UCMOMb30BaHWM 3MOKCUAHOW cmonbl 6e3 oTBepauTens
curHan B 2 pasa 6onbLue, Yem nNpu UCMONb30BaHWMN NIUTONA) UM CMEHUTL BapuaHT
YCTaHOBKM AaT4YMKOB (Mpu ABYXCTOPOHHEM Z-BapuaHTe curHan B 2-3 pasa 6onblue,
YyeM Npu OOHOCTOPOHHEM V-BapuaHTe) unv CABWHYTb AATYMKUW Ha paccTosiHWE
+ (10 + 100) MM, COXpaHMB PacCTOAHME MEXOY HVMW, U O0OUTbCA 3HAYEeHUs
amnnutygbl1l 50 MB < A1 < 4200 mMB Ha HOBOM MecTe.

11.2.4. Ecnu He ygaeTcsa nonyynTb amnnutyay curHana 6onbwe 50 mB,
TO BO3MOXHO, YTO:

a) B TpyboONpoBoAEe HET XUAKOCTH;

0) HenpaBUNbHO YCTAHOBMEHbI YNbTpa3BykoBble uanyydatenu YU1(+V) un
YW2(-V) (cTpenkm Ha HUX JOMMKHbI ObiTb HanpaBneHbl B O4HY CTOPOHY U coBnaaaTb
C HanpaereHWeM [OBWXEHWs1 MNOoToKa XWAKOCTW; wusnydatens "+V" porkeH
HaxoauTbCSA BbilLE MO TEYEHMNIO NMOTOKA XUAKOCTU, YEM M3nyyaTtens "-V");

B) MIIOX0 3a4ulLieHa NMoBepXHOCTbL TPy6onpoBoaa;

28



I) KONMYECTBO ra3oBbIX BKMOYEHWUI U TBEPAbIX YaCTUL, B KOHTPONMPYEMOW
cpene npesbiwaeTr 1%. PekomeHayetca Hamtv gpyroe MecTo [Ofsi YCTAHOBKU
pacxogomepa, Hanpumep, nepeg rmapaBnU4ecKnm ConpoTMBIiEHNEM
(anadparmoint);

O) Ha BHyTpeHHeM cTeHke TpybonpoBoga o06pa3oBanuCb HAPOCTLI.
PekomeHgyetcs HaWTu  yyacTtok TpyGonpoBoda C MUHMMAnbHbIM - CPOKOM
3KCnnyaTauum Unu caenatb BCTaBKy B Tpy6OMNpoBo HOBOMO y4acTka;

e) wmMaTepuan TpybonpoBoga HE3BYKOMPOBOAEH W3-3a BHYTPEHHMX
HeogHOpPOAHOCTEW, TpewuH W KaBepH. Pekomengyetcs caenatb BCTaBky B
TpybonpoBoA HOBOTO y4acTKa U3 3ByKONPOBOASILLLEro MaTepuana.

Mepexopn k TOUHOM ycTaHoBKe AaTtyukoB ocyLiectensetca TOJIbKO nocne
nonyyeHuns sHaveHns amnnutyabl1 50 mB < A1 <4000 mB.

11.2.5. TouHast ycTaHoBKa AaTumkos. C nomollbio kHorku "Mpocmotp U
HeobX0AMMO NepenTu K criegyoLwemy NyHKTY — amriumyoaZ2 ynbmpa3eyKkoeozo

cuaHana. Ha aucnnee nossutcs cooblueHme:

Amnnutyga 2, MB
[uncneHHoe 3Ha4veHwme (0 - 4200)]

3atem cnegyeT MeAneHHO CABWraTb YNbTPa3BYKOBOW u3nyyarternb
YW2(-V) B HanpaBneHnn YN1(+V), AOOUBLUMCH CHWKEHNSA 3HAYEHNA aMNNnTyabi2 B
nontopa - pABa pasa OT HavanbHoro. 3atem YW2(-V) cnepyeT meaneHHo
oTtoasurate ot YN1(+V), npu aTOM 3HaYeHne aMnnnTyabl2 HaYHET yBenMunBaThbCs,
OOCTUIHET MakcMmyma W CcTaHeT yMmeHblaTtbcs. Heobxogmmo 3admkcupoBaTb
0aTyMk B TMOMOXEHUN MaKCUMarnbHOTO 3HAYeHUs amnnuTygbl2, YucrneHHoe
3Ha4yeHne KOTOpOoro Npu 3ToM AOMKHO ObiTb B AManasoHe oT 50 go 4000 mB. Mpwn
AanbHenweM pasaBKeHUn AaTYMKOB NOABATCA APYrMe 3HaYeHUs MakCMmyma, HO
npaBunNbHOE MOMOXEHNe [aTYMKOB - MaKCMMyM, OnKamwum K pacyeTHOMY
paccTosiHuio. HangeHHoe nonoxeHWe 4aT4YMKOB MOXET OTNNYaTbCA OT PacyeTHOro
He Gonee, 4yem Ha 0,07 Dy. [Npn HEBO3MOXHOCTM TOYHO ONpPeaenuTb MOroXKeHne
[aTyYMKOB NO MaKCMMyMy CUrHana ux crnegyeTt yCTaHOBUTb Ha paccTosHue Ha 0,05

Dy MeHee pacyeTHoro.
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11.2.6. [Ona BusyanbHOro HabnogeHnss MHAOPMALMOHHOIO curHana
MOXHO MNOAKMYNTE ocumnnorpacd k knemmam GND, CP8 u CP3, ucnonb3sys
BbICOKOOMHbIN LWyn. CUHXPOHM3aLMIO HEOOXOAMMO BbINOMHATL MO MONIOXUTENbLHO-
My (OpoHTY Ha knemme CP8, nonesHbii curHan Habnogatb Ha knemme CP3.
3agepxka BpeMeHu B MKC Mexay poHToM Ha CP8 u curHanom Ha CP3 ans
[OBYXCTOPOHHEWN YCTaHOBKWN U XONOAHOW BOAbI MPUMEPHO paBHa AnameTpy Tpybbl B
MM. Pabouyeli siBnsieTcA nepBasi MONOXWUTENbHAs MOMyBOMHa, €e amnnuTyaa
normkHa 6biTk B npegenax ot 50 go 4200 mB.

11.2.7. 3atem cnegyetr 3adwmkcupoBatb YW2(-V) B yCcTaHOBOYHOM
npocune ¢ NOMOLLbI0 NMPUXMMHOIO YCTPOWCTBA. 3HAYeHWe amnnuTyabl Npy 3TOM
OOMKHO ObiTb MeHbwe 4200 mB. [Ona npocmoTtpa pesynbTaToB W3MepeHUs
Heobxoanmo BepHyTbca B pexum "SMEPEHWUA", Heckonbko pa3 Haxas Ha

kHonky "MEHIO". Ha aTom ycTaHOBKa 4aTYMKOB 3aKOHYEHA.

12. YCTAHOBKA HYIA PACXOOOMEPA

12.1. Tpu ycTaHoBKe YnbTPasBYKOBLIX u3nyvaTenenm Ha TpybGonposog
BCNeacTBME HEPOBHOCTEW BHELUHEN U OTMOXEHWN Ha BHYTPEHHEW MOBEPXHOCTU
BO3MOXHO napannenbHoe CMeLLleHNe pacXOOHOW XapakTepucTuku npubopa,
KOTOpOE MOXeT AocTuraTh BenuumHbl & 0,1 m/c. KomneHcauust aToi NorpeLHocTu
OCYLLIECTBNSIETCS YCTAHOBKOM Hynsi Nnpubopa.

Onsa nepexopa n3 pexuma "MSMEPEHUNA" B pexum "YCTAHOBKA «0»"
TpebyeTca oouH pa3 HaxaTtb kHomky "M", koTopas pacnonoxeHa nof KpbILIKON
npubopa (npunoxeHue 5), Ha gucnnee NOSBUTCA NPEANOXeHne:

MEHIO MONb3OB-J1A

Hanee nouck pexuma "YCTAHOBKA «O»" ocyllecTBnsieTcsi C NOMOLLbIO
kHonok "TMpocmotp 1" wnm "Mpocmotp U" Ha avcnnee pomkHo nosBUTLCA
coobLueHune:

"YCTAHOBKA «0»"
Bxog B pexum "YCTAHOBKA «0»" ocyliecTBnsieTCs C NOMOLLbIO KHOMKK

"BBO[M" Ha aucnnee nosisnsietcs cooblueHne:
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VHecmel, M/c
[uncneHHoe 3HaveHue]

roe VHecmelw, — MW3MEpPEHHOEe pacxOoAOMEpPOM 3Ha4eHWe CKOPOCTU MOoToKa
XMUOKOCTW.

YcTaHoBky «0» npubopa MOXHO NpoBECTU ABYMS criocobamu:

12.2. Ecnv BO3MOXXHO OCTaHOBUTb MOTOK XXWUAKOCTH, TO:

12.2.1. OCTaHOBUTb MOTOK;

12.2.2. Mpun 3anonHeHHOM XMAKOCTbIO TpybonpoBoae 3anncatb 3Ha4YeHue
VHecwmeLy (MoXeT ObITb oTpULaTenbHbIM);

nponuctatb cogepxumoe pexmma "YCTAHOBKA «0»" ¢ nomMoLLbo KHOMOK
"MpocmoTp N" unmn "MpocmoTp U" Ao nosenexns Ha ancnnee coobLieHNs:

CwmelleHue, V m/c
[uncneHHoe 3HauveHue]

12.2.3. BBecTtu 3Ha4yeHue

CwmelleHue, V m/c = — VHecmell, M/c

[ns sTtoro HeobxoaMMo Bocnonb3oBaTbcs kHonkow "BBO[M", nocne yero
cTapwuvi paspsg BbIOAENUTCS KypCOpOM. YBENUYEHVWEe Ha efuvHuLy 3HayvyeHus
paspsaa, BbIOEMNEHHOro  Kypcopom, —ocyuwiectBngeTcd  kHomkon  "APXUB',
nepemellieHne Kypcopa - ¢ NomolLbio kHornok "Mpocmotp 1" unm "Mpocmotp U
HabpaHHoe 3HauyeHue 3anucbiBaeTcs B MamsATb Npubopa C MOMOLLBIO KHOMKK
"BBOO".

12.3. EcnM HEBO3MOXHO OCTaHOBWUTb MOTOK >XWMAKOCTU, HO pacxon
cTabunen, To:

12.3.1. 3anncaTb 4MWCMNEHHOE 3HAyYeHMe CKOPOCTU MOTOKa XUOKOCTU
VHecMmel, M/C (MOXET ObITb OTpuLaTenbHbIM);

12.3.2. Mponuctate pexum "YCTAHOBKA «O0»" c nomoLyblo KHOMOK
"Mpocmotp M" unm "Mpocmotp U" Ao nosienexns Ha avcnnee coobLLeHNs:

AMIMNUTYOA 1, mB
[UncneHHoe 3HaveHne]
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NMOMEHSITb MecTaMu ynbTpa3BykoBble uanyyatenu YWU1(+V) n YU2(-V) (TouHoCTb
yctaHoBk 1 mm). Mpu atom crpenkn Ha YU1(+V) u YU2(-V) gomkHbl GbiTb
HanpaBneHbl B CTOPOHY, MPOTMBOMOMOXHYK HanpaBneHWo [OBWXKEHUS MOTOKa
Xugkoctu. HoBoe 3HayeHne amnnuTyabl1 He OOMKHO oTnuyaTbea Gonee 4Yem Ha
(5 —10) % ot cTaporo 3Ha4eHusi. B npoTMBHOM Cryvyae HaHeCTU Ha [AaTUYUKN HOBbIV
CIon CMa3sku;

12.3.3. TMponuctate pexum "YCTAHOBKA «O0»" C nomoLlplo KHOMOK

"Mpocmotp " unm "Mpocmotp " ao nosenenus Ha ancnnee coobLueHus:

VHecmell, m/c
[UucneHHoe 3HayeHue]

3anucaTtb HOBOE 3Ha4YeHue VHecMell, M/C (MOXeT ObITb OTpULATENbHBIM);
12.3.4. Tponuctatb pexum "YCTAHOBKA «O»" c nomoLiplo KHOMOK
"Mpocmotp " unmn "Mpocmotp U" Ao nosenenns Ha aucnnee coobLLEHUS:

AMMIIATYOA 1, mB
[UucneHHoe 3HayeHue]

nocTaBuTb ynbTpa3sykoBble uanydarenu YUN1(+V) n YN2(-V) B nepBoHavanbHoe
MnomnoxeHue (TOYHOCTb yctaHoBkM T 1 mm). Mpu 3TOM cTpenku Ha YU1(+V) u
YU2(-V) ponxHbl ObiTb HanpaBrneHbl B OAHY CTOPOHY U coBnagatb C
HanpaBneHneM ABWXEHUA NOTOoKa Xuakoctu. Hosoe 3HayeHne "AMIMJIATYObI
1" He gormkHO oTnmyaTtbes Gonee yem Ha (5 — 10) % oT craporo 3HaveHws. B
NPOTVBHOM Crly4ae HaHeCTn Ha OAaT4YMKN HOBbIV CITOW CMas3ku;

12.3.5. Mponuctatb pexum "YCTAHOBKA «0O»" ¢ NOMOLLbIO KHOMOK
"Mpocmotp " unm "Mpocmotp U" Ao nosieBnenns Ha aucnnee coobLLEHUS:

VHecwmell, m/c
[4ncneHHoe 3HauyeHue]

3admkenpoBaTb HOBOe 3HadveHue VHecmel,, m/c. OHO [OMKHO coBnagatb C
3aUKCMPOBAHHBIM  3HaveHneM VHecmel, M/C, nonyy4yeHHeiM B n.12.3.1.

CoBnageHue pe3ynbTatoB O3Ha4aeT, 4YTO 3a BpeMdA BbINONHEHUA n.n.12.3.1. -
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12.3.5. ckopoCTb MOTOKa He M3MeHunacb. B npoTMBHOM criyyae NOBTOPWUTL MYHKTbI
12.3.1 +12.35.

12.3.6. Mponuctatb pexum "YCTAHOBKA «0O»" € nomoLLbio KHOMOK
"Mpocmotp M" unm "Mpocmotp U" Ao nosiBnexns Ha avcnnee cooBLLeHNs:

CwmelleHue, V m/c
[YncneHHoe 3HaveHune]

YCTaHOBUTb YMCMEHHOE 3HA4yeHune cMmelleHus V Mm/c, paccynTaHHoOe Mo

dopmyne:

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

CmewenueNmlc = —

[nsa atoro Heobxoaumo Bocrofb3oBaTbest kHomkon "BBOL", nocne yero
CTapwui paspss YUCIEHHOrO 3HAYEeHWs! BbIAENUTCS KYpcOpOM. YBenuuyeHue Ha
eOQuHULY 3HayYeHus paspsaa, BbIAENEHHOrO KypCOpOM, OCYLLECTBIISAETCA KHOMKOW
"APXVB", a nepemelleHne Kypcopa - C MOMoLbl kHomok "Tpocmotp 1" mnm
"MpocmoTp U". HabpaHHoe uMcnoBoe 3HauYeHWe 3annckiBaeTcs B NamsiTb npubopa
C nomoLubi KHonkn "BBOO".

Ha atom "YCTAHOBKA «0»" npubopa 3akoH4eHa. [Ons npocmoTpa
pesynbTatoB M3MepeHun Heobxoammo BepHyTbcs B pexum "MSMEPEHUA"

OBYKpaTHbIM HaxaTtmem KHonku "M".

13. BJIOKUPOBKA U3MEPEHWA NPU MYCTOM
TPYBOIMNPOBO/E.

Mpu skcnnyaTauum pacxogomepa bbiBaloT cuTyaumm, korga Tpybonposog
He MOMHOCTbLIO 3amnofTHEH XMOKOCTbIO unu onycroweH. B aTom cnyyae nokasaHus
pacxogomepa He pernameHTUpoBaHbl. [ns Toro, 4To6bl MpU HEe3anofHEHHOM
TpybonpoBoae pesynbTaT U3MepeHUsi PaBHANCS HYMN0, PEKOMeHAYeTCs Z-BapuaHT
YCTaHOBKM M3nyyaTtenen, yron  mexagy NMOCKOCTbIO YCTAaHOBKW M3rydaTenen u

rOpU30HTarnbHOW NITOCKOCTLI0 A0MKEH ObITb 6onblue 20° (puc.2 )
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YpoBeHb
3anofiHeHns

Puc.2
[ns nepexona us pexxuma "MISMEPEHUA" B pexum "HESAMOJIHEHHbLIV
TPYBOIPOBOM" TpebyeTcs oguH pa3 HaxaTb kKHomky "M", koTopasi pacnonoxeHa

noa KpbiLLKol npubopa (NpunoxeHue 5), Ha aucnnee NoOSBATCS NpeasioXeHue:
MEHHIO MOJ1Ib30OB-1A

Janee nouck pexuma "HESAMOJNHEHHbIA  TPYBOMPOBOQO"
OCYLLECTBNSETCA C nomolpbto kHonkm "Mpocmotp " unm "Mpocmotp U". Ha
avcnnee JOMKHO NOSIBUTLCS COOBLLEHME:

HES3AMONMHEHHbIN
TPYBOINPOBO[

Bxog B pexum "HESAMOMHEHHBLIA TPYBEOMPOBO/" ocyuiecTenseTcs
C nomolLLbio kKHorku "BBO". Ha ancnnee oomkHO NOSIBUTLCS COOOLLEHME:
BBEAWTE MNAPOJTb
n 3amuraeT kypcop. [locne BBoga naponst HeobxoAMMO HaxaTb kHonky "BBOM".
Ha ancnnee nosButcs coobLueHre:

Ao [4ncneHHoe 3HayYeHune]
YpOoBEHb OTCEYKN [UMCNEHHOE 3HaYeHNE]

rae Ao — amnnutyga ynbTpa3BYKOBOrO CuUrHana npu MycToM  WMu
He3anonHeHHoMm Tpyb6onpoBoae.
Ona Toro, 4TtoObl MNPU He3anofHEHHOM WM NycTom TpyGonpoBoae

pesynbTat n3MepeHun pacxoga Obin paBeH Hynto, Heobxoanmo YCTaHOBUTb
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ypoBeHb oTcedvku npesbiwawwmm Ao Ha (10 — 15) %, HO npu 3TOM YypOBEHb
OTCEeYKM JOIKeH ObiTb MeHbLe, Yem amnnuTtyga A2 (cm. n. 11.2.5) npyumepHo B 2 —
400 pas.

BosspaT u3 pexuma "BJIOKUPOBKA W3MEPEHWN" B pexum
«N3MEPEHWNA» ocywecTBnaeTca AByKpaTHLIM HaXaTueM KHOMKu «My.

14. YCTAHOBKA 3JIEKTPOHHOI'O BJIOKA B3-1

14.1. Tlpn ycTaHOBKE U MOHTaXe pacxXxoAoOMepoB [AOMXHbl CTPOro
cobniogaTtbCa MpaBuna TexHUKM OGesonacHOCTW, W3MOXeHHble B pasgene 7
"YkasaHua wmep 6esonacHOCTM" M B HOPMAaTUBHO-TEXHUYECKMX [AOKyMEHTaXx,
OENCTBYIOLLMX Ha NpeanpuaTUM-NnoTpebuTene.

14.2. TlockonbKy npu YyCTaHOBKE YNbTPasBYKOBbIX MW3nyvatenen wu
YCTaHOBKE Hymns pacxogoMepa 3MeKTPOHHbIM Onok [OOfmKeH HaxoauTbCs B
HenocpeacTBEHHOW 6nM30CTM K M3nydaTensm, TO OKOHYaTenbHYl YCTaHOBKY W
MOAKIIOYEHNE 3NEKTPOHHOro Gnoka criegyeT NpPOWM3BOAMTL MOCHE  BbIMONHEHUS
3TWX MYHKTOB.

YcTtaHoBky B3-1 Ans KoMMep4yeckoro yyeta pekoMeHAyeTCs BbIMONHATL B
MEeTannM4eckom LKadgy Co CMOTPOBbLIM OKHOM U METNsIMU AN ONfioMOMpPOBaHUs;
Takke B3-1 moxeT ObITb yCTAHOBMEH Ha NPUMOOPHOM LWMTe, NynbTe ynpaBneHus,
Ha cTone, Ha KpOoHLITEeNnHax u np.

He ponyckaetcsa yctaHoBka B3-1 BOnuan 6Gatapeir oTtonneHus,
ANEKTPUYECKNX MeYvel U APYrMxX UCTOYHUKOB Tenna, a Takke B MOMELLEHUsX, B
KOTOpbIX TemnepaTtypa BO3[yxa MOXET BbIXOAWTb 3a Npedensbl, yka3aHHble B

pasgene 4 "TexHn4eckme gaHHble".

15. HACTPOMKA TOKOBOI'O BbIXOOA

15.1. Ecnu npnbop ob6opyaosaH 6110kOM TOKOBOrO BbIxoAa, TO BO3MOXHa
HacTpowika aToro 6noka. [ins Bxoga B pexvM HacTPOMKM TOKOBOTO BbIXOAa

HeobxoamMMo HaxaTb kHonky "M". Ha gucnnee nosBuTCca Hagnuce:

"MeHto nonb3oB-nsa"
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HaxaTueM kHonku "Mpocmotp " unu "Mpocmotp U HeoBxoaumo AoiiTY A0 NyHKTa
MEHI0
BbixogHom curHan
NOCTOSIHHbIV TOK
1 HaxkaTb kHomky "Beoa". Ha gucnnee nosiButcsa cooblieHne
[wnana3oH
X.. X MA
[na n3ameHeHns guanasoHa BbIXOAHOIO TOoka HeobxoaMMOo HaxaTb KHomMky "Bsoa".
B neBom HwXHeM yrny Aucnnes nosiBUTCS MUrarLmMi KBagpaTt — npurnallieHue K
N3MEHeHUI0 3HaueHus. Haxatue kHonkm "Mpocmotp M wunm "Mpocmotp U
npueeneT k nepebopy BO3MOXHbIX AMana3oHOB BbIXOQHOTO CUrHamna nocTOsIHHOrO
Toka: 0.5 mA, 0..20 mA, 4..20 MA. Pukcaums BbIOGPAHHOTO 3HAYEHUS
NPOM3BOANTCS HaXaTuem KHomku "BBop", OTMEeHa BBEAEHHOrO HaXaTueM KHOMKU
"M".  Tlpn  ogHOHanpaBnNEeHHOM  WU3MEPEeHUM  pacxoja  BbIXOQHOW  TOK
nponopuMoHaneH TeKylweMy pacxody, W MakCMMyM TOKa COOTBETCTBYET
MakcumansHomy pacxogy. [py oByHanpaBneHHOM M3MEPEHUN Pacxona BbIXOOAHOM
TOK NpornopumvoHaneH MOoAymnto Tekywero pacxoga. [locne nameHeHuss HacTpoek
Onoka TOKOBOrO BbIXO4a HEOOXOAMMO HECKONbKO pa3 HaxaTb KHonky "M",

O06VBLUMC Nepesarpysku pacxogomepa.

16. HACTPOMKA UMIMYJIbCHOIO BbIXOOA

16.1. Ecrnm npubop obopynoBaH OnoKOM MWMMYNbCHOrO BbIXoda, TO
BO3MOXHa HacTpomnKa atoro 6noka. [Ins Bxoga B peXvM HaACTPOWMKX UMMYFbCHOMO
BbIx0Aa HeobXxoaAMMO HaxaTb KHomky "M", pacnonoXeHHyto noa KpbILwKow npubopa.
Ha gucnnee nosiBuTca Hagnuchb:

"MeHto nons3os-nsa"
HaxaTuem kHonku "Mpocmotp " unmu "Mpocmotp " HeoBxoaumo AoiiTv Ao nyHKkTa
MEHI0
BbixogHown curHan

HopmMup. Nmnynbc

1 HaxaTb kHorky "Beoa". Ha gucnnee nosiButcsa coobuieHne
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Bec nmnynbsca, m3
[umcneHHoe 3HayveHne 0,01 - 500]

16.2. Ecnn HeobxoAMMo BBeCTM HOBOE 3HayeHuWe Beca umnynbca, TO
cnegyet Bocnonb3oBaTbes kHonkon "BBO[M", nocne 4ero crapwwui  paspsig
YUCMEHHOrO 3HaYeHWs BbIAENUTCS KypCOpPOM. YBENnuYeHue Ha eAuHULY 3HayYeHus
pa3psga, BblAENEHHOro  KypCcopoMm, ocyllecTBndetca  kHonkon  "APXUB",
nepemellieHmre kypcopa kHonkoii "TpocmoTp 1I". HoBoe aHaueHne 3anucbiBaeTca B
namsaTb Npubopa ¢ nomoLlbto kHonku "BBO". Ecnn HoBoe 3Ha4YeHUe HEKOPPEKTHO,
TO nocne coobLeHns

HEKOPPEKTHOE
3HAYEHME

Ha gucnrnee BHOBb MOSIBUTCA CTapoe YMCreHHoe 3HadeHne. [Npru3Hak KOppeKTHOCTU

yKasaH B CrieytoLLeM MyHKTe.

16.3. MNepexon k criegywowemy napameTpy — OUmMesrlbHOCMb 8€C08020
UMIybca — OCYLLECTBAAETCS C NMOMOLLbI0 kHomkn "Mpocmotp 1" unmn "MpocmoTp
U". Ha pucnnee nosiBnsieTcst cOoBLLEHME:

ONUT. UMNYTNBCA, C
[uncnerHoe 3HaveHwme (0,1 - 10)]

[ns BBOAa HOBOrO 3HaYeHWs ANUTENbHOCTU MMMynbca Heobxooumo
HaxaTtb kHonky "BBO[", nmocne 4yero craplmi paspsii YMCIEHHOrO 3HA4YeHusi
BbIAENUTCSA KypCOPOM. YBENUYEHNE Ha eaNHULY 3Ha4YeHus paspsaa, BblAENeHHOro
KypcopoMm, ocyliecTtsnsetca kHonkon "APXWB", nepemelleHne Kypcopa - KHOMKOW
"Mpocmotp N unm "Mpocmotp U". HoBoe 3HaueHue 3anucbiBaeTcs B NamsiTh
npubopa ¢ nomolubio kHomkn "BBOL". Ecnu HOBOe 3HayeHMe HEKOPPEKTHO, TO
nocre coobuieHns

HEKOPPEKTHOE
3HAYEHNE

Ha agucnnee BHOBb NOABUTCA CTapoe YnCreHHoe 3HavyeHune.
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16.4. lMpu npozpaMMupoeaHuUU YucJieHHbIX 3HaYeHull eeca umMnyJsbca

u e20 OsiumenibHOCMu GOJKHO 6bINOJIHSIMbLCS COOMHOWeHUe:

[6ec _umnynvca, m*] 3600
Qmax[x® /4]

Ecnn ykaszaHHOe HepaBeHCTBO He BbLIMOSMHAETCH, TO NpW nepesarpyske

- 011[C]

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

Unu BKMtoYeHUM npubopa BbIBOAMTCSH CoobLLEHME:

NMAPAMETPLI
HECOBMECTUMBI

KOTOpOe yaepxuBaeTcs B TeyeHve 3 c.
16.5. Tllocne wu3MeHeHMs HacTpoek 6noka WMMYMbLCHOrO BbIXOAA
HeobXoOMMO HEeCKONbKO pa3 HaxaTb kHonky "M", pobuBlincb nepesarpysku

pacxogomepa.

17. HACTPOWKA PEJNIEMHOIO BbIXOOA

17.1. Ecnu npubop o6GopyaosaH 6rnokom penenHoro Bbixoga, TO
BO3MOXHa HacTpoyika atoro 6rnoka. [Ins Bxoda B pexvMm HAacTPOWKW perieHoro
BbIX0oa HeOO6X0AUMO HaxaTb KHOMKY "M", pacnonoXxeHHyt nog KpbILKon npubopa.
Ha gucnnee nosiBUTCA Hagn1chb:

"MeHto nonb3os-ns"
HaxaTtuem kHonku "Mpocmotp M unm "Mpocmotp U" Heobxoammo [oitT Ao nyHkTa
MEHI0

PEJIENHBLIN
BbIXOO

17.2. Hanee yCTaHOBKa napameTpoB penewnHoro curHana
ocyulecTBnsgeTca ¢ nomoubio kHomkn «BBO[M». Ha gucnnee gomxHO nosiBUTbCSA
coobLeHue:

3AMbIKAHUE MPU
[uncnenHoe 3HayeHne] % ot Qmax
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T.e KOHTaKTbl pefne 3aMblKaloTCA NpW  OOCTMXKEHUM PacXo4oM  3agaHHOro
YMCIIEHHOrO 3HAYEHUS.

Ecnn HeobxoaMMo BBECTM HOBOE 4YWUCIIEHHOE 3HadeHue, To crnegyet
Bocnonb3oBaTbcs kHomkov "BBO[", nocne 4yero crapwuin paspsis YMCIEHHOro
3Ha4YeHUs BbIAENUTCA KypCOpOM. YBENWYEeHue Ha eAuHWLY 3HadeHus paspsaa,
BbIJENEHHOIO0 KypcopoMm, ocyuiecTarnsietcs kHonkon "APXVB", a nepemelueHvne
kypcopa - kHonkon "Mpocmotp " nnmn "Mpocmotp U". BHoBL BBeAeHHOE 3HauYeHne
He OOIMKHO ObITb paBHO 3HAYEHWIO pa3MblKaHWsi KOHTaKTOB. BeibpaHHOe 3HaveHne
3anucbiBaeTca B namsaTb npubopa ¢ nomowbio kHonkn "BBOA". Ecnn HabpaHHoe
3Ha4YeHne KOpPPEKTHO, TO OHO OCTaeTCA Ha Aucnnee, B MPOTUBHOM Clyvae Ha
avcrnnee nNosiBNSETCS U yAepXnBaeTcs B TedeHne 3¢ crneaytollee coobLueHume:

HEKOPPEKTHOE
3HAYEHME

a 3aTem MosIBUTCS CTapoe YNCINEHHOE 3HavyeHne. 3HavyeHne 3amblkaHsi KOHTaKTOB
OOIMKHO OTNNYaTBLCS OT 3HAYEHUS NX Pa3MbIKaHUS.

17.3. MNepexon K cnepywolwemy napameTpy — 3HavyeHue pacxoda, npu
KOMOPOM KOHMaKmbl pesie pasMbiKaromcsi — OCYLLEeCTBMSETCA C NMOMOLLbIO KHOMKM
"Mpocmotp " unmn "Mpocmotp U". Ha aucnnee nosiButcs coobluerue:

PA3MbIKAHUE NMPU
[uncneHHoe 3HaveHne] % ot Qmax

Ecnn HeobxoAvMo BBeCTM HOBOE YWUCMEHHOe 3HayeHne pacxoga, npu
KOTOPOM KOHTaKTbl perie pasmblKaloTcs, TO criegyeT BOCMOMb30BaTbCA KHOMKON
"BBOL", nocne 4ero crTapwui paspsn  YUCMEHHOro 3HayeHus BblOenuTCA
KypCOpoM. YBenuyeHne Ha eauHuLy 3HavyeHust pa3psga, BblAENeHHOro Kypcopom,
ocywectenseTca kHonkon "APXWMB", a nepemelleHve Kypcopa - KHOMKOW
"Mpocmotp " nnm "Mpocmotp U". HabpaHHoe uncnoBoe 3HauYeHne 3anuchbiBaeTca
B nNamaTb npubopa c nomowpto kHonku "BBOL". Ecnu HabpaHHoe 3HadeHue
KOPPEKTHO, TO OHO OCTaeTCcsl Ha Aucnnee, B MNPOTMBHOM CrydYae Ha Aaucnnee
NosiBNSETCH W yAepxuBaeTcs B TedeHne 3 ¢ cnefyloLlee coobLieHmne:

HEKOPPEKTHOE
3HAYEHNME
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a 3aTeM MOosIBUTCSI CTapoe YMCMEHHOE 3HavyeHne. 3HavyeHne 3amblkaHusl KOHTaKToB
[OOIMKHO OTNNYaTLCS OT 3HAYEHNS UX Pa3MbIKaHUS.

BosspaT u3 pexuma "YCTAHOBKA TMAPAMETPOB PENEMHOIO
BbIXOOA" B pexunm «M3MEPEHWA» ocywecTtBnaeTcs ABYKpaTHbIM HaxaTnem

KHOMKN «M».

18. HACTPOWKA MHTEP®EWNCA RS232 (RS485)

18.1. Ecnn npubop obopyaoBaH uHTepdericom RS232 (RS485), TO
BO3MOXHa HacTpolika aToro 6roka. [1ns Bxoda B peXvMM HACTpPOMKM UHTepdelica
Heobxoanmo HaxaTtb kHonky "M". Ha aucnnee nosiButcs Hagnmce:

"MeHto nonb3os-nsa"
HaxaTuem kHorku "MpocmoTp N nnm "Mpocmotp " HeoBxoanmo AoiTh Ao nyHKTa
MEHI0

WHTepdenc
[Tvn]

raoe [Tvn] 3aBUCUT OT YCTaHOBEHHOrO B Npubop nHTepdenca.
18.2. "RS-485". Haxatue kHonku "BBoa" npuBedeT K BXogy B HacTPOWMKM

CBA3N:

Anpec

[4ncneHHoe 3HayeHue]

YCTaHOBMEHHbIE UW3rOTOBUTENEM MNapaMeTpbl CBA3W Mpubopa COOTBETCTBYHOT
napameTpaM, YCTaHOBIIEHHbIM O YMOMYaHWIO B KOMMbIOTEPHOW NporpamMme
"CurHyp 6a3a gaHHbiX". [INs n3MeHeHns 3Ha4yeHusi CETEBOro agpeca Heobxoammo
HaxaTb KkHonky "BBoa". B crapwem paspsge 3HavyeHuss agpeca nosBUTCS
MUralLWmn  NPSAMOYrONnbHUK.  MI3MeHeHne 3HayeHust BbIOpaHHOrO  paspsaa
OCYLLeCTBNSAETCA HaxaTveM KHomku "ApxvB", nepexof K cnefywowemMy paspagy —

kHonkoit "Mpocmotp U", k npeasiayuiemy — kHonkoit "Mpocmotp fI". dukcaums
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BbIOPAHHOIMO 3HAYeHMs1 MNPOM3BOAUTCS HaxaTMeM kHomku "Beop", oTmeHa
BBEAEHHOrO - kHornkon "M".

[ns nepexofa K cnegymollemMy napameTpy HeoOXOAMMO HaxaTb KHOMKY
"MpocmoTp U". Ha gucnnee nosiBuTCS coobLeHVE:

CkopocTb, 6ut/c
[4ncneHHoe 3HayeHue]

18.2.1. [N M3MEeHEeHUs1 CKOpPOCTM CBSI3M HEeoOXO0OMMO HaxaTb KHOMKY
"Beoa". B neBoM HwxHeM yrny Aucnness nosBUTCA Muratoowumn kBagpat —
npurnalleHne K M3MEHeHWo 3HaueHns. Haxatue kHomku "Mpocmotp 1" unm
"Mpocmotp U" npueeneT k nepeGopy BO3MOXHBIX BApUAHTOB CKOPOCTU CBS3U:
1200, 2400, 4800, 9600 6uTt/c. dPukcaums BbIOPAHHOIO 3HAYEHMS MPOU3BOAMTCS
HaxxaTnem KHonku "BBoa", oTMeHa BBeeHHOro - kHonkou "M".

[ns nepexofa k crnegyoLemy napaMmeTpy He06X0aUMO HaxaTb KHOMKY
"MpocmoTp U". Ha gucnnee nosiBUTCS coobLLeHME:

KoHTponbHbI 6UT
Het

18.2.2. [Ina n3MeHeHns1 KOHTPOSbHOro BuTa HEOBXOAUMO HaXaTb KHOMKY
"Beoag". B neBoM HwxXHeM yrny aucnnes MnosBUTCA MUraloowuMn kBagpat —
npurnalleHne K WM3MEHeHWo 3HaueHns. Haxatue kHomku "Mpocmotp 1" unm
"Mpocmotp U" npueenet k nepe6opy BO3MOXHbLIX BAPUAHTOB KOHTPONLHOIO GUTA:
HeT, 4eT., HeuyeT. Pukcauusi BbIOPAHHOrO 3HAYEHUS MPOWU3BOAMUTCS HaXaTnem
KHonku "BBoa", oTMeHa BBe4EHHOrO - kHonkon "M".

18.3. "RS-232". Y aToro mHTepdenca HacTpoek HeT. [JoCcTyneH Tonbko
peXum NpoBEepKM, AN BXoAa B KOTOpbIA HeobXxoaMMo HaxaTb KHomky "Beoa". Ha
avcnrnee nosiBATCSA coobLeHwe:

TecT
paspbiB

Mpn 3amblkaHWM KOHTakTOB 2 U 3 knemmHon konogkn "k 3BM" u mncnpasHoM

uHTEepgerice coobLlieHne "paspbiB" LOMKHO CMEHUTbCA coobuieHnem "ycnex".
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Ecnu gaHHble NPMHUMAKOTCS C UCKaXKEHUSIMU, MOSIBUTCSA COODLLEeHMe "nCKaxeHme".
Bbixog 13 pexmma npoBepKku OCYLLECTBASETCS HaxaTvem kHomku "M".

18.4. Tlocne wu3MeHeHMss HacTpoek O6rnoka WMMMYNbCHOrO BbIXOAA
HeoOXOAMMO HeCKONbkKO pa3 HaxaTb KHomky "M", pobuBlMCcb nepesarpysku

pacxogomepa.

19. NIPOCMOTP PE3YJIbTATOB U3MEPEHUH

19.1. Pacxogomepsbl o6cnyxuBalTca onepaTtopoM, 3HakoMbIM C paboTon
pagVo3NEKTPOHHON — annapaTtypbl, W3yYMBLUMM HACTOSILLEE PYKOBOACTBO MO
aKcnnyarauumn pacxogomepa v NpoLleaLlnM UHCTPYKTaX No TeXHUKe 6e3onacHocTm
npu paboTe C aNeKTPOTEXHUYECKM 060pya0BaHNEM.

19.2. lNocne noaknyeHusa pacxogomMepa K nuTaroLwen ceTu BbinosHaeTcs
nporpammMa CamMOAMarHOCTUPOBAHMS U, B Cryvyae ee MONOXUTENbHOro MCXoAaa,
aBTOMaTU4ECKU YCTaAHABIMBAETCA PEXUM OTOOpaXeHus TeKylux 3HavyeHuin
nsMmepsaembix BenudvH (ganee — pexum "MSMEPEHNA").

B 3TOM pexume Ha nNepByl0 CTPOKY AMCNIEs BIBOAUTCA HAMMEHOBaHMWE 1
pasMepHOCTb N3MEPSIEMOI BENMUYMHEI, HA BTOPYHO CTPOKY — €€ YMCNOBOE 3HaYe-
Hue. Mepexon oT ogHoOM oTobpaXkaemMow BENWUYMHBI K APYrO OCYLLLECTBSETCS C

nomoLLsto kHorok "Mpocmotp ", "MpocmoTp U,
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Tabnuua 2-1

BennuuHel, otobpaxaemble B pexume  "MISMEPEHUA"  ans

OAHOHanpaBJiIeHHOro n3MepeHna NoToka

Bua cooblieHns Ha gucnnee

Bug namepsemon BenuymHbl

O6bem, m3
yncneHHoe 3HayeHue

nHaekc [

CymmapHoe 3HayeHne obbema KWMAKOCTW,
npoTeKLuew B npsMOMm HanpasneHnm
(HanpaBneHne noOTOKa XWAKOCTU coBnagaeT C
HanpaBrneHMeM CTpenkun Ha wuanydartensx) (8
AECATUYHbIX paspagoB)

HapaboTka, 4. MUH.
YnCrEHHOEe 3HaYeHne

Bpemsa cymmupoBaHns obbema B vacax M
MUHyTax (8 AeCATUYHbIX pa3psiaoB)

Pacxog, ky6. M/
YMCMEHHOE 3HaYeHne
nHgekc [

3HayeHne 06beMHOro pacxoaa

CkopocTb, m/c
YMCMEHHOe 3HaYeHne
nHaekc ]

CkopocTb NoToka

[aTa n Bpems

Tekywue gata u Bpems B oopmare:
[uncrno. mecsu. roq — Yach! : MUHYTHI]
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Tabnuuya 2-2

BenuuuHel, oTobpaxaemble B pexume  "MISMEPEHUA"  ans

ABYyHanpaBJieHHOro namepeHuna noToka

Bug coobLieHusa Ha aucnnee

Bua namepsiemon BennYmHbI

Ob6bewm, z m3

YyucneHHoe 3Ha4yeHne

CymMmapHoe 3HayeHMe oGbeMa KUOKOCTM,
NpoTeKLLEN B npAMOM 1 obpaTHOM
HanpaBneHusX (8 4eCATUYHbIX pa3psaoB)

nhpexe L
O6bem 1, M3 CyMmapHoe 3HayeHne obbema  XUOKOCTH,
YnCreHHoe 3HaYeHne npoTtekLen B npsiMomM HanpaeneHun
WHAEKC (HanpaBneHMe MOTOKa XWOKOCTU COBMagaeT C

HanpaBreHneM CTpesiku Ha wuanyyatensx) (8
[OECSATUYHBIX pa3psiaoB)

Obbem 2, m3
YucrieHHoe 3HavyeHue
mHaekc ]

CymmapHoe 3HaveHue obObema XWAKOCTW,
npoTeKLewn B  obpaTHoM HanpasneHuu
(HanpaBneHue noToka XXNOKOCTK
NPOTMBOMOSOXHO HamnpaBneHW CTPenkn Ha
usnyyarensx) (8 gecaTnyHbIX pa3psgos)

HapaboTtka 4. MuH.
YUCrEHHOE 3HaYeHue

Bpemsi cymMmupoBaHusi obbema B vacax W
MUHYTaXx (8 AeCATUYHbIX pa3psaos)

Pacxog, ky6. M/
YncneHHoe 3HayeHne
MHOEKC

3HayeHne 06beMHOro pacxoaa

CkopocTb, M/c
YUCNEHHOE 3HaYeHne

O

WHOeKc

CKkopocTb noToka

[ata n Bpems

Tekylwine nata u Bpemsi B oopmarte:
[4ncno. mecsu. rog — Yachl : MUHYTbI]

19.3. MNpwn oToBpakeHUn 3HaYeHNN CyMMapHOro (MHTerpansHoro) oobema,

pacxoga WM CKOPOCTU NOTOKa XWAOKOCTM B NpaBOM HWXHEM yrny agucnned

BbIBOAWUTCA MHOEKC aMnnuTygdbl ynbTpassykoBoro curHana (0....9). Mamepenus

BbINOMHATCHA KOPPEKTHO MPW 3HAYEHUSAX 3TOro nHaekca (1...9).

19.4. Ecnu pesynbTaTbl U3MEpPEHUN pacxoda MpeBbILAOT 3HavYeHue

YCTaHOBMNEHHOro BEPXHEro npegena uamMepeHus, To Ha gucnree BMeCTO 3HaYeHUN

pacxoga v CKOpOCTW MNOTOKa NosiBNAETCA coobLieHne
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20. TIPOCMOTP APX1BOB

20.1. B namaATh pacxogoMepa XpaHsTCcsa YeTbipe apxmBa AaHHbIX:

noyacoBou apxuB 3a nocnegHme1925 yacos;

NoCyTOYHbIM apxuB 3a nocnegHue 2200 cyTok;

apxmB nepepbiBoB yyeTa Ha 100 nocnegHUX BKKOYEHUI U BbIKIIOYEHWN;

apxuB napameTpoB Ha 20 nocrnegHuWx M3MEHEHMI MporpaMMupyembix
nosb3oBaTenem napameTpoB pacxogomepa.

20.2. Ona nepexoga u3 pexuma "UNamepenus" B pexum "lovacosBoun
apxuB" HeoOXOoAMMO BOCMONb30BaThbCA kHOMkon "Apxu" Ha gucnnee nossutcs
coobLeHue:

[Moyacoson apxms

B 3TOM apxvBe xpaHATCS 3Ha4YeHNs CyMMapHOro (MHTerparnbsHoro) obbema
(konnyecTBa) npolwledwen nNo TpybonpoBody XWAKOCTU, 3adUKCUPOBaHHbIE MO
NUCTEYEHNN Kaxdoro yaca B TedeHune nocnegHux 1925 yacos. [Jns Bxoga B apxvs
Hafo Bocnonb3oBaTbes kHonkon "Beoa". Ha aucnnee nosiButcs coodLleHue:

[uncno. mecsu. roq — 4achl : MUHYTHI]

[uncneHHoe 3HaueHue, M3 |

Ons gewkeHuss B rMybb apxusa ucronb3ayeTca kHonka "Tpocmotp U, a
ANs OBWXKEHWSI MO apxuBy B OOpaTHOM HampaBreHWU WCMoNb3yeTcsl KHOMKa
"MpocmoTp M,

Ons yCKOpPEeHHOro nepedBWkKeHWs Mo apxuey kHonku "Mpocmotp T,
"MpocmoTp " HeoBxoaumo yaepxmBaTh HaxaTbiMu Gonee 3 c.

BosepaT 13 noboro nyHkta pexuma "MOYACOBOMN APXUB" B pexum
"ISMEPEHUA" ocywecTtenseTcs ¢ nomoLlbio kHomku "APXNB".

20.3. [Ona nepexoga w3 pexuma "USMEPEHUA" B pexum
"MOCYTOYHBIN APXVB" Heo6xoaMmo BOCMONb30BaThCs kHomnkoi "APXUB". Ha
aucnnee nosBuTcs coobLueHmne:

MOYACOBOW APXVB
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3ateM HeobxoaMMo BoCMONb30BaTbCH  kHomkamu  "Mpocmotp 1,
"Mpocmotp U, Ao nosiBnexns Ha gucnnee coobLieHUs:
MOCYTOYHBIV APXMB
B aTom apxuBe xpaHATCS 3Ha4YeHUS CYMMapHOro (MHTerpanbHoro) obbema
(konnyecTBa) npolleawe no TpybonpoBoAy XWMOKOCTWU, 3adMKCUPOBaHHbLIE MO
NCTEYEHNN KaxabIX CYTOK B TedeHue nocrnegHmnx 2200 cyTok. [na Bxoga B apxvs
Hafdo Bocnonb3oBaTbes kHonkon "BBOL". Ha gucnnee nosisutcs coobuieHue:

[uncno. mecsu. roq — 4Yacbl:MUH.]
[uncneHHoe 3HaueHue, M3 |

[Ans gewxenns B rybb apxmea ucrnonbayetcsa kHornka «Mpocmotp U», a
ONa OBWKEHWS MO apxuBy B 0OpaTHOM HampaBneHWu WCNonb3yeTcs KHoMKa
«MpocmoTp M».

[N ycKOpeHHOro nepedBWkeHns no apxuey kHomku «Mpocmotp f1»,
«MpocmoTp U» HeoBxoanmo yaepxuBaTh HaxaTbiMu Gonee 3 c.

BosspaT u3 noboro nyHkta pexuma "MOYACOBOWM APXMB" B pexum
"MIBMEPEHWA" ocywecTtBnseTca ¢ nomoLsto kHonku "APXUB".

20.4. Ona nepexopa u3 pexuma "MISMEPEHUA" B pexum "MEPEPLIBbI
YYETA" Heo6xoamMMo Bocnorb3oBaTbesl kHomnkon «APXMB» Ha aucnnee nosisutcs
coobLeHue:

MOYACOBOW APXVB

3atem HeobxoaMmo Bocnonb3oBaThcsl  kHomkamu  "Mpocmotp {1,

"MpocmoTp U", no nosiBneHus Ha gucnnee coobLEHMS:
MNEPEPbIBbI YYETA
B aToM apxuBe xpaHaTcs Aatbl M Bpems nocneaHux 100 nepepbiBoB yyeTa

Ecnn Bocnonb3oBatbes kHomkow "BBOL", To Ha gucnnee nosiBATCSA
coobLeHune:

OT [4mncrno. mecsl. rog.— Yac:MUH.]

0O [umcno. mecay. rog — 4ac:MuH.]
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npu 3TOM Ha BEpXHEeW CTpoKe oTobpaxaeTcs AaTa M BpeMs Hayana nepepbiBa
yyeTa (MponagaHue NUTaHUSA UNu BHYTPEHHSS HEUCMNPABHOCTb, OOHapyxuBaemas
cpeacTBaMy CamMOAMArHOCTUKM), @ Ha HWXHEW CTPOKe AaTa U Bpemsi OKOH4YaHUA
nepepbiBa yyeTa.

Ona nswxeHus B rmybb apxmea ucnonbayetcst kHonka "Mpocmotp ", a
Ons OBWKEHWst no apxuBy B 0OpaTHOM HanpaBreHUW MWCMONb3YEeTCs KHOMKa
"Mpocmotp M

[Ons yCKOPEHHOTo NepemdBWKeHNs Mo apxuey kHonku "Mpocmotp i,
"Mpocmotp U, HeoBxoanmo yaepxusaTh HaxaTbiMu Gonee 3 c.

Bosepat u3 nioboro nyHkta pexuma "MEPEPbLIBbl YYETA" B pexum
"MBMEPEHWNA" ocywecTtBnsetcsa kHonkon "APXNB".

20.5. Ona nepexoga u3 pexuma "MSMEPEHUA" B pexum "APXVB
NMAPAMETPOB" Heobxoaumo Bocnonb3oBaTtbea kHorkon "APXWB" Ha aucnnee
nosiIBUTCA coodLLeHne:

NMOYACOBOW APXVB

3aTeM HeoB6XoAMMO BOCMOMbL30BAaTLCA  kHomkamu  «Mpocmotp >,

«lMpocmoTp U», po nosienenus Ha oucnnee coobeHus:
APXVB NAPAMETPOB

B stom apxvmBe xpaHAaTca gatbl M Bpems nocnegHux 20 n3mMeHeHun
nporpamMmmMupyembIx napameTpoB pacxogomepa.

Ecnn Bocnonb3oBatbcsa kHonkon "BBO[M", To Ha aucnnee nosiBUTCS
coobuleHue:

[uncno. mecsau. rog — 4ac : MuH.]
[uMcneHHoe 3HaveHne, Ha3BaHWe napameTpa]

Ha BepxHeW CTpoke Agucnnes oTobpaxaeTca pfarta M BpemMs U3MEHeHUsi
nporpaMmmMmupyeMbIX napameTpoB npubopa, Npon3BeAeHHOro nonb3oBaTenemM, a Ha
HWKHEN CTPOKE - YNCINEHHOE 3HayYeHMe NporpaMmMmupyembix napameTpoB npubopa.
C nomoLwbto kHonku "BBO" MOXHO NpPOCMOTPETHL NporpaMmmMmupyemMble napameTpbl
pacxogomepa (guameTp TpybonpoBoga Dy, Tvn XMOKOCTW, BEpXHWA npegen

n3mepdaemMoro pacxoga Qmax, BenuuMHa KOMMeHcauun casura XapakTepucTtukmn
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npubopa Vewew). MNepexon k npedblayllen 3anMcu OCYLLEeCTBNSETCA C MOMOLLbIO
kHonku "Mpocmotp Y.

[N ycKkopeHHOro nepedBWkeHns no apxuey kHonku "Mpocmotp I,
"MpocmoTp U" HeoBxoaumo yaepxmBaTh HaxaTsiMu Gonee 3 c.

BosBpat 13 ntoboro nyHkta pexuma "APXB MAPAMETPOB" B pexum
"MIBMEPEHWA" ocywiecTtBnsieTca kHonkon "APXB".

21. BbiBO4 UHOOPMALIUN HA KOMIbIOTEP

21.1. BeiBog nHdopMaumm Ha KoMmnbloTep Yepes nHtepgenc RS-232.

21.1.1. lMogknio4nMTb pacxodoMep K KOMMbIOTEpY B COOTBETCTBUMM CO
CXEMOWN COeAVHEHWN, MPUBEAEHHON B MPUMOXEHWN 6 (ANnHa NUHWK CBA3WN He
6onee 15 m).

Onsa cuntbiBaHMA mHgopmaumn ¢ npubopa 4yepes uHTepdenc RS-232
npunaraetca nporpamma «CurHyp 6asa pgaHHbix». C ee MoMOLbI0  MOXHO
nonyynTb TeKylMe 3HayeHnss obbemMHOro pacxoga M CKOPOCTW MOTOKa, a Takke
COAEPXKMMOE apXMBOB: MOYacCOBOro, NMOCYTOYHOrO, Y NEPEPBLIBOB yYeTa.

21.2. BbiBog, MHbOpMALMKM Ha KOMMNbOTEpP Yepes nHrepgenc RS-485

21.2.1. TMopgknounTb pacxoAoMep K KOMMbITepy B COOTBETCTBUM CO
CXeMOW COoeAVHEHWW, NPUBEAEHHOW B MPUNOXEHUUM 6 (OnMHA NWUHWM CBA3N He
6onee 1200 m). Ons nodknroYeHUst K KoMmnbromepy uHmepgpelica RS-485

Heob6xodum koHeepmop RS232 — RS485.

Onsa cuntbiBaHua wnHdopmaumm ¢ npubopa 4yepes uHTepdenc RS-485
npunaraetcs nporpaMma «CwurHyp 6asa pgaHHbix». C ee MOMOLb  MOXHO
nony4nTb TeKyluMe 3HavyeHus OoObEeMHOro pacxoda M CKOPOCTW MOTOKa, a Takke
COLEPXXMMOE apXMBOB: MO4YACOBOro, NMOCYTOYHOrO 1 NEPEPLIBOB yyeTa.

21.3. lMpu ncnonb3oBaHUM NporpaMM CTOPOHHUX MpousBoauTenen nayasbl

Mexay 3anpocamu K npubopy JoSKHbI ObITh Bonee 1 cek.
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22. BO3MOXHbIE HEMCINMTPABHOCTU N METOAbI UX

YCTPAHEHUA

22.1. ObLwme ykasaHus.

221.1.

OTKJTHOMEHHOM NUTaHUW.

YcTpaHaTb

HencnpaBHOCTH

pornyckaertcsi

TONMbKO  Mpwu

22.1.2. TpoBepka pacxogomepa Mnocne YCTpaHeHWs OBHapy>KeHHON

HeuncnpasHOCTU O0KHa Npon3BoanTbCA cneymanmncTtom no OGCJ’Iy)KVIBaHVI}O.

22.1.3. TMepeyeHb Hanboree 4acTo BCTPEYANOLIMXCA WU BO3MOXHbIX

HencnpaBHOCTEN NpuBeaeH B Tabn.3.

Tabnuuya 3

HanmeHoBaHue Heuc-
NnpaBHOCTU, BHELUHUE
nposasneHna n gonorsn-
HUTENbHbIE MPU3HAKU

BeposiTHaa npuynHa

Cnocob ycTpaHeHus

Mpwn BKIOYEHUMN
nuTarLero  Hanps-
XKEHUs1  He  roput
LmdpoBon aucnnen

OTcyTCcTBYET  HanpshkeHue | YCTpaHuTb NPUYMHY

cetn OTCYTCTBUSA ceTeBoro
HanpsPKeHus

O6opBaH ceTeBon kabenb BoccTaHoBUTh ceTeBou
kabenb

Meperopenu npego- | OTkMOUNTL pacxogomep ot

xpanutenu FU1 n FU2 cetn. OTKpbITb  KPbILIKY

Bb3-1; 3ameHuTb npenoxpa-
HUTENN

Moka3aHus
pacxogomepa paBHbl
HYMO; MHOEKC aMm-
nNUTyabl ynbTpasBy-
KOBOro curHana
paBeH Hynto

O6pbiB kabens, HapyLlueHune
3MEeKTPUYECKOr0 KOHTaKkTa B
KNeMMHOW Konogke

MpoBepnTb cocTosiHue
kabensa WM KOHTaKTOB B
KNEeMMHbIX Kornoakax

OcnabneHo HaTsHkeHue
LienoYex, CMeCTUNnNCh
YCTaHOBOYHbIE NPOdUNN.

MponsBectn nepeycraHOBKY
nn-1

OTcyTCcTBME CMas3kn Mexay
N3nyyYalLmMmMmn  NMOBEPXHOC-
Tamn YU1(+V), YU2(-V) n
CTeHkow Tpybonposoaa.

CHate YUN1(+V) n YUN2(-V),
oYUCTUTL  OT  [psA3n W
HaHEeCTW Crnow HOBOW CMas3ku
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MpopomkeHne Tabn. 3

HeucnpasHocmu,

ob6Hapyxueaembie cpedcmeamMu camolua2HOCMUKU

HavnmeHoBaHne Heuc-
npaBHOCTK, BHeLIHUE
npoasneHna n gonon-
HUTENbHbIE NMPU3HAKU

BeposiTHasa npuynHa

Cnocob ycTpaHeHus

HeuncnpaBHocTb 1 - 5:
owmnbka NnamsTu

OTKa3 MYKpoCXeMbl MAMATH

Ornpaeka npubopa opra-
HU3aUNN-U3roToBUTESHO

HeuncnpaBHocTb 6 — 11
Owwnbka Tarimepa

OTKka3 MMKpPOCXEMbI YacoB
peanbHOro BpeMeHMU.

Ornpaeka npubopa opra-
HM3aLUN-U3rOTOBUTENIO.

HewncnpasHocTb 12:
He YCTaHOBINEHbI
yachl

C6ow yacoB peanbHOro
BpPEMEHMU

YcTaHOBUTb TeKyLLmMe AaTy u
Bpems cornacHo n.9.2.2.

HeuncnpaBHocTb 13:
Het cBssn ¢ TDC

Otka3 mukpocxemsl TDC

Ornpaeka npubopa opra-
HU3aUUN-UIroToOBUTENHO.

BO3AYLUHbIE Ny3bIpK

HeuncnpaBHocTb 14: HanpspkeHue nutanus | Mogkmounts  npubop K
HedekT nutaHus npubopa meHee 187 B NIMHUKM  C  HanpshKeHnem
+22
220 5; B
HeuncnpaBHocTb 15: Tekylee 3HayeHune pacxoga | [NepeyctaHoBUTL  BepxXHUM
Q > Qmax bonblue MakcumanbHoro | npegen N3MepsieMoro
unm B TpybonpoBoae | pacxoga cornacHo n.9.2.4,

Mpn cboe yacoB peanbHOro BPEMEHM B NEBbIA HWXHWIA yron gucnnes

AONOJTHUTENbHO BbIBOAUTCA TEMHbIN NpPAMOYroJfibHUK. Pacxo,qomep npoposrxaet

BbIMMCNATE M (PMKCMpPOBaTb CYyMMAapPHbIN 0ob6bem, HO Mo4vacoBble U NOCYTOYHbIE

apxvBbl He BedyTcs. Ecnv npu kaxxgom BbIKMOYeHUM pacxogomepa ns cetn 220 B

yacbl cOMBatOTCsl, 3TO FOBOPUT O paspskeHHon H6aTapee.

Onsa ycTpaHeHus noGoN HeucnpaBHOCTK, OGHapYXXEHHON cpeacTBamu

camMoanarHoCTuKu,

usz2omoeumeriio.
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23. TEXHWYECKOE OBCINYXUBAHUE

23.1. ObLwme ykasaHus.

23.1.1. TexHuuyeckoe obcnyxuBaHve nNpPou3BOAUT  MpeanpusiTue-
notpebutens. CHMMaTb NNOMObI (MacTUYHble nevaTn) B TeYeHWe rapaHTUIAHOro
CpoOKa MMeeT NpaBo TOMNbKO NpeanpuUsaTNe-n3roToBmTenNb.

23.1.2. Tlocne ycTpaHeHMs1 HeucnpaBHOCTEW HeobxoaMMO MNpPOBECTU
NPOBEPKYy PacXxo4OMEPOB Ha HOPMaribHOe (DYHKLMOHUPOBAHME.

23.2. Mpodunaktnyeckoe obcnyxmnBaHme NpoBOANTCS pas B MONroga.

23.2.1. MNpwn npocunakTnyeckom ob6CnyxmBaHUM NpoBOASATCSA crnepyroLme
paboTbl:

BHELUHWIA OCMOTP;

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

npoBepka cocTtosHuA kabens cBasn mexay YU1(+V) n YUN2(-V);

npoBepka CTeneHu HaTskeHus uenodvek. B cnyyae ocnabnenus Hats-
KEHMS Lenovek NoATAHYTb UX C MOMOLLLbIO HaTsXKHbIX BUHTOB (Mpunoxexue 3)

23.2.2. Tlepen npoBedeHMEM MNpOGUIaAKTUHECKOTO  0BCnyXMnBaHUS
OTKIMOYUTL pacxogoMep OT CUTOBOW NUTaloLLEN CeTU.

23.2.3. [llpoBegs noaroToBWTENbHbIE — OMepauun, MPUCTYNUTbL K
npocunakTnieckomy obCnyxmBaHuio.

BHeLUHWIA OCMOTP OOSMKEH BKMNoYaTh:

NpoBepKy COCTOAHUS kabens, coeaunsitowero YN1(+V) n YN2(-V) ¢ B3-1;

NpOBEPKY COCTOSIHMA n3nyyawLwmx nosepxHocten YN1(+V) n YU2(-V), Ha
KOTOpbIX HE [OIMKHO ObiTb pXaB4YMHbl (pXaBYMHY YOAnNUTb MENKO3EPHUCTON
HaxxgayHon Gymaron). Mepen cHatnem YWU1(+V) n YUN2(-V) cnegyeT oTmMeTuTb

MEeCTO UX pacnosyioXXeHuA Ha YCTaHOBOYHbIX npocunsx.
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24. MPABUNA XPAHEHUA

24.1. YcnoBusi XxpaHeHUst U TPAHCNOPTUPOBaHNS PacXOAOMEPOB AOMKHbI
ocyLLecTBNATLCA Mo ycnosusim xpaHeHus 3 no FTOCT 15150 (-30 °C <t < 60 °C)

24.2. Pacxogomepbl B ynakoBke NpeanpuATUS-U3rotoBuUTeEns MOryT
XPaHUTbCS1 B YCMNOBUSX KanuTanbHbIX OTannMBaeMblX NOMELLEHWUIA NPU OTCYTCTBUU
B BO3/yXe MapoB KUCIOT, LLeroYven n gpyrux BpeaHbIX BeLLecTB.

24.3. CpoK XpaHeHus pacxodoMepoB B YMNakoBKe NpeanpusTusi-

n3roToBmnTena oauH rog.

25. TPAHCINMOPTUPOBAHUE

25.1. Ycnosuss TpaHCNOPTUPOBaHUSA pacxogomepoB OOIMXKHbI
COOTBETCTBOBATb YCnoBusiM TpaHcnoptupoBaHusa 5 no NFOCT 15150 (-30 °C <t <
60 °C).

25.2. TMepep TpaHcnopTupoBaHWeM npubopbl UM OOKyMeEHTaums,
BXOASALLME B KOMMIEKT PacCXo4oMepa, AOIMKHbI ObiTb ynakoBaHbI.

PekomeHayeTca ucnonb3oBaTb TPAHCMOPTHYKD Tapy W MNEPBUYHYHO

ynakoBKy npeanpuatTmna-n3rotoBuUTend.
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26. MOBEPKA

26.1 lMNepBunyHas noBepka pacxodoMepa MpOBOAWUTCA MPU BbiNycke U3
NPOM3BOACTBA U MOCINE PEMOHTA.

MoBepka pacxogomepa nocrne YCTPaHEHUss HEeWCNpaBHOCTEN, He
BMMSIOLWNX HA METPOSIOrMYecKne XapaKkTepucTuKM (3ameHa npenoxpaHuTenew,
NpoBOJOB, Pa3beMOB U T.M.), HE MPOBOANTCS.

26.2. Tlepunogunyeckas noBepka pacxogomMepa npoBoAUTCA npu
3KCMnyaTauum He pexe ogHOro pasa B 2 roga.

26.3. BHeouepegHas nosepka pacxogomepa MpoBOAUTCA MpU
3KCnnyaTauum B CReayoLLmMX Criyqasx:

1 - npu noBpexaeHun nNombbl 1 yTpate AOKYMEHTOB, NMOATBEPXKAALLNX
NPOXOXAEHNE PaCXOAOMEPOM NEPUOANYECKON NMOBEPKMY;

2 - Npu BBOAE B 3KcnnyaTaumio nocne xpaHeHns 6onee AByx ner.

26.4. MeTogMka noBepKM pacxogomMepa.

26.4.1. Onepaunn NoBepk1

I'Ipm nposeaeHUN NOBEPKU OOJKHbI BbINONMHATLCA onepaunn, YyKasaHHble

B Tabn.4
Tabnuua 4
HaumeHoBaHue onepauum Homep nyHkTa
[MpoBepka BHeLLHEro B1aa 14.45.1.
Onpo6oBaHune 14.4.5.2.
OnpegeneHne OCHOBHOW NMOrPELUHOCTH 14.4.5.3.

26.4.2. CpeactBa NnoBepku
26.4.2.1. Mpu npoBeAeHMM MNOBEPKM OOIMKHbI ObITb NMPUMEHEHbI cpeacTea

n3MepeHui, ykasaHHble B Tabn.5.
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Tabnuuyab

Homep HanmeHoBaHWe  3TanoOHHOTO  CPeACcTBa  U3MEPEeHUn  unu
nyHKTa BCMOMOraTenlbHOro  CpefcTBa MOBEpPKW; HOMEp [AOKYMEHTa,
[OOKYMeHTa | pernameHTUpyloLero TexHudeckne TpeboBaHWs K CpencTBy;
Mo NoBepke | paspsi, MO rocydapCTBEHHOW MOBEPOYHON  cxeme U (Mnwn)
MeTPOOrM4eckme N OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM

26.4.4 AmnepsonbtmeTp LI 4326 [OCT 8711-78, npepensl
namepenHun 0-3 A, 0-300 B, knacc TouHocTu 4

YactoTtomep 1 126 TOCT 7590-78, npeaensl nsmepeHusi
oT 45 po 55 'y, knacc ToyHocTn 1,5

TepMOMETp PTYTHBIN CTEKNAHHBIN, Npeaernbl U3MepeHns
0-55 °C, knacc To4yHocTh 0,1

McuxpoMeTp acnupaumoHHbIR, Npeaen M3mepeHus 4o
100 %, «knacc ToyHocTU 1

Bapometp TY 2504-1797-75, npepensl UamepeHus ot
600 go 800 mm pT.CT.

26.4.5 PacxogomepHaa yctaHoBka OPYKC-400, pguanasoH
namepenus 12,5 — 400 m3/4, norpeluHocTs + 0,15%

PacxogomepHas yctaHoska YIBIT, guanasoH nsmepeHuns
0 — 20 M3/, norpeLuHocTsb + 0,3%

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

Mpeaen uameperunsa 10 m; norpewHocTb + 0,5 Mm

[lonyckaeTcs npumeHeHne apyrux CpeacTB U3MEPEHUA C  aHarnormyHbIMm
UNU NYYWNUMU METPONOMMYECKUMU XapaKTepUCTMKaMU.

26.4.2.2. Bce cpeactea M3MepeHUIn OOIMKHbI ObiTb MOBEPEHbI OpraHaMu
[ocynapcTBeHHOW  MeTponormdeckonm  cnyxbbel ¥ umeTb  AeilcTBylowme
CcBMAETENLCTBA O NOBEPKE NN OTTUCKN NOBEPUTENbHbLIX KNEWM.

26.4.3. TpeboBaHusa 6e3onacHoCTH

26.4.3.1. K npoBegeHnto noBepku [JOMYyCKATCA nuua,  U3yymBLUME
PykoBoacTBO NO aKkcnnyaTauuu.

26.4.3.2. pn ycTaHOBKE M MOHTaXe pacxo4OMepoB [AOMKHbl CTPOro
cobniogartbcs npaBuna TeXHUKM 06e30nacHOCTW, W3MOXeHHble B pasgene 7
"YkasaHua mep 6esonacHoctun".

26.4.4. YcnoBus NOBEPKM U NOATOTOBKA K HEWN
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Mpu npoBeaeHNV NOBEPKM AOMKHBI COBNMOAATLCSA CrneayoLlme yCroBus:

> TemnepaTtypa okpyxaoulero Bosayxa (20 + 5) °C;

» OTHocuTenbHas BnaxHocTb oT 30 Ao 80 %;

» artmocgepHoe gasnexve ot 0,084 go 1 MlMa (ot 630 pgo 800
MM PT.CT.);

TemnepaTtypa KOHTponupyemMon cpeabl (Boabl) (20 £ 5) °C;
MUTaHWe: OT CeTU NEepPEeMEHHOro Toka HanpsbkeHunem (220 *+
4,4) B, vactoton (50 £ 0,5) I'y;

» oTtcytcTBMe BMOpauuu, TPSACKM, MarHUTHOrO Morns, Kpome
3€MHOr0;

» nepen Hayanom MOBEPKM pacxodomep AOMKeH ObiTb BblaepxaH
B YKa3aHHbIX BbllUE€ YCMOBMSAX B BbIKIIIOYEHHOM COCTOSIHUM He
MeHee 1 y;

» pacxogomep AOOMXeH ObiTb BbiaepxaH B TedeHne 30 MUH.

nocne BKIMOYeHUA HanpaXeHna NnuTaHna.

26.4.5. NpoBeaeHve nosepku

26.4.5.1. lNpoBepka BHELLHEro Bnaa.

Mpn NnpoBepke BHELUHEro B1UAa AOMKHO ObiTb YCTAaHOBNEHO COOTBETCTBUE
MapKMpoBKW, Yyka3aHHoW B pasgene "MapkupoBaHme wu nnombuposaHue"
PykoBoacTtBa nmo akcnnyaTaumu, KOMMMEKTHOCTU AaTuMka pacxopa, yKasaHHOW B
nacnopTe, a Takke COXPaHHOCTb MoMbbl Ha B3.

Mpu npoBepke BHeLLHEro Buaa pacxogomepa A0MMKHO ObiTb yCTaHOBNEHO
OTCYTCTBUE MEXaHNYECKNX NMOBPEXAEHNI.

26.4.5.2. OnpoboaHue

YcTaHoOBUTL pacxogomep B COOTBETCTBUM C pasgenammn 8 "lMpasuna
YCTaHOBKM U MOHTaxa" 1 9 "lMogrotoBka 1 Nopsifok paboTsl”.

Mpy nogknoveHun pacxogomepa K MUTaloLWen CeTU  BbINOMHSEeTCH
nporpaMma CamMOAMarHOCTUPOBAHUS W, B Clyyae ee MONOXMTENbHOro MCXoaa,
aBTOMaTM4YeCKN YCTaHaBMNMBAETCA PEXUM OTODpakeHWs TeKylWwmx 3HavyeHwuw

namepsaemMbiX BEJTIMYUH, HTO CBUOETENbCTBYET o6 MCcnpaBHOCTU pacxoaomepa.
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26.4.5.3. OnpepeneHve  OCHOBHOW  MOrPELLUHOCTM  pacxogomepa
JonyckaeTcss NpoBOauTb ABYMSi crioco6amu: HaTypHbIM (Ha pacxoaoMepHoOMn
yCTaHOBKEe) U pac4eTHO-UMUTALMOHHbIM.

U3meHeHue OnuHbl nuHUU cesa3u mexady [M1-1 u 63-1 e npedenax 5-100 m
He efiusiem Ha MempoJsioeauYecKue xapakmepucmuku pacxooomepa.

26.4.5.3.1. OnpepeneHne nNOrpewWHOCTU Ha pacxoAoMepHOMn
yCTaHOBKEe.

Ona onpegeneHuss  OCHOBHOW  MOrPELUHOCTM  pacxogomepa  Ha
pacxo4OMEpHOW  yCTaHOBKE  NpeaBapuTenbHO  HeobXoAMMO  BbIMOSMHUTL
cnepywollee:

onpegennTb ANVHY BHELWHEN OKPY>XHOCTM WU BHYTPEHHUW OuaMeTp
naMepuTensHoro Tpybonposoda, TOMLWMHY CTEHKM Tpybonposoda, matepwuan
TpybonpoBogda, TWM KOHTPONMMPYEMOW cpenbl, BEPXHWN Mpeaen WU3MepsieMoro
pacxoza;

npu nomowm kHonok "MPOCMOTP", "APXVB", "BBO", "MEHIO", BBeCTM
3Ha4YeHUs1 ITUX NapaMeTpoB B NamsiTb Npubopa B COOTBETCTBUU C pasgenamu 9.4;

nepBuYHbIA NpeobpasoBatens [1M-1 ycTaHOBUTL B COOTBETCTBUM C
pasgenom 8;

YCTaHOBWUTb HYNEBOE 3HAYeHWe pacxoda pacxoaoMepa B COOTBETCTBUU C
n.9.4.20.

3HayeHnsa M3MEepPEHHOro pacxoda oTobpaxalTcsa Ha gucnree.

MamepeHne pacxoga npoBoAMUTCSA B TPEX - YETbIpEX TOYKax AnanasoHa. B
Kaxkoow Touke hMKCUpYeTCs He MeHee AeBATU NoKa3aHWI XUAKOKPUCTanIM4eckoro
aucnnes n onpegenseTcs cpegHee apudmMeTnyeckoe 3HadYeHne pacxoa.

Onpepenexne NOrpeLLHOCTM NpU U3MEPEHMN pacxoaa NpPoBOAUTCSA NyTeM
CpaBHEHUSA 3HAYEHWN pacxofa, MOMYyYEeHHbIX C MOMOLLbID pacxogomepa, Co
3HaYeHMAMM pacxofa B NMOBEPOYHON YCTaHOBKE.

MorpewHocTb y onpegensietcs no opmyne
Yy :(QCp‘Q)loO/QMaKC,%y

rae Qcp - 3Ha4YeHMe pacxona, M3MepPeHHOoe C NOMOLLbIO pacxodomepa, M3/y;
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Q - 3HayeHue pacxoaa B MOBEPOYHON yCTaHOBKe, M3/y;

Quake - BEpXHee 3HaYeHVe ananasoHa UsmepsiemMoro pacxoaa, m 3/u;

Mo NoKa3aHnaAM XNOKOKpUctTaninyeckoro ancnneda 3Ha4YeHne

M3MEpPEHHOTro pacxona BblYMCNAETCs Mo popmyre
1 &
Qcp = — ZQ' ,MB/LI,
n i

roe Qi - nokasaHve > KMOKOKPUCTannuyeckoro  avcnnes,
COOTBETCTBYIOLLEE n3mMepeHHoMY pacxogny. Pacxopnomep cunTaetcs
BblAepXaBLUMM UCMbITaHWe, ecnyv MNOrpeLlHoCTb Npu U3MepeHuu pacxoga He
npesbiwaeT It 1,5 % oT BepxHero npeaena aAvanasoHa U3MepeHust.

MorpewHocTb NpyM U3MEpPeEHUM CyMMapHOro (MHTerpanbHoro) obbema
(konnyecTBa) onpenensieTcs B TpeX - YeTbIpex To4kax AvanasoHa no opmyne

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

roe V u - cymmapHbii 06beM, U3MEPEHHBIN pacxo4oOMepOM;

V - ob6bem, U3MepeHHbIn No MepHUKy (unn V = Qt - roe t- nepvopg
N3MepeHust).

MuHUManbHBIA NepUos n3MepeHns AomKeH ObiTb He MeHee 20 MUH.

Pacxogomep cunTaeTcs BblaepXKaBLUMM UCMbITAHWS, €CNN BbIYUCMEHHbIE
3Ha4YeHUs MOrpeLUHOCTEN MPU BCEX WM3MEPEHUsIX CYMMapHOro (MHTerpanbHOoro)
obbema He npesbiwaT 2 %.

26.4.5.3.2. OnpegeneHne MNOrpewWHOCTU pPacYeTHO-UMUTALMOHHbLIM
cnocobom.

Mpn onpegeneHnn NOrpeLlHoOCT pacxogoMepa pacyeTHO-MMUTaLNOHHBLIM
cnoco6om [M-1 ycraHaBnNMBaeTcs Ha 3arnylWeHHOM C OfHOW  CTOPOHbI
NPSIMONMMHEHOM OTpe3ke TpyObl, 3anofiHeHHoM BogoW. [OnuHa Tpybbl AormkHa
ObITb He MeHee 500 MM, ¢ BHyTpeHHUM gnameTpom oT 80 go 200 mm.

[ns onpegeneHvs MOrpelwHoOCTM pacyeTHO-MMUTALMOHHBIM  CNOCOOOM

HeoOX0AMMO BbINONHNUTL cnenywuiee:
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> onpegenvTb ONIMHY BHELIHEN OKPYXHOCTWM WM BHYTPEHHUIN AnameTp
oTpe3ka TpybonpoBoga, TOMWMHY CTeHku Tpybonposoga, maTepuan
TpybonpoBoaa, BepxHW npeaen nsmepsemMoro pacxoga Ans AaHHOro
TpybonpoBoaa (cMm. Tabn.1);

> npu nomowm kHonok "Mpocmotp " unm "Mpocmotp U, "APXMB",
"BBOLO", "MEHIO", BBectM 3HayeHuss 3TUX NapamMeTpoB B NamsATb

npuGopa B COOTBETCTBUM C pasfenamm 9.4;

> nepBuYHbLIN nNpeobpasoBaTtens [1MM-1 ycTaHOBUTL B COOTBETCTBMU C
pasgenom 8;
> YCTaHOBUTb HyNb pacxogomMepa B COOTBETCTBMM C N

OnpegeneHve OCHOBHOW MOrPELUHOCTM MPOM3BOAWUTCS NMPU HYNEBOM pacxoae B
TPEX KOHTPOMbHbIX TOYKaX, UMUTUPYIOLLMX PacXofd, COOTBETCTBYIOLUMIA 3HAYEHUAM
20, 80 n 100 % oT 3agaHHOro BepxHero npegena pacxoga. [Ans atoro Heo6xoamMmo
nepentn n3 pexmma "MISMEPEHUA" B pexum "TIOBEPKA" npyu nomoLum KHOMKK
"M"; Torga Ha aucnnee nNosiBUTCS coobLleHne:
MEHIO MOJ1b30B-J1A
Hanee novck pexuma "MOBEPKA" ocyliecTBnseTcs ¢ NoMoLLbo
kHonok "Mpocmotp M unm “Mpocmotp U". Ha aucnnee momxHO nosBUTLCH
coobuieHne:
"MWT. MOBEPKA"

Bxoa B pexum "MIMAT. MOBEPKA" ocyuiecTBnsieTcs ¢ NOMOLLbI0 KHOMKK

"BBO[". Ha aucnnee nosButcs cooblueHne:

20% [uMcneHHoe 3HaueHue] M3/
[uMcneHHoe 3HaveHue] m3

rae Ha BepxHell CTpoke pAucnnes oTobpakaeTcs 3HadYeHne WMUTUPOBaHHOIO
pacxoga B MNEPBOM KOHTPOMbHOM TOYKE B MPOLEHTax OT BEPXHEro npegena
M3MEpPEHUs1 pacxoda M ero YACNEHHOe 3Ha4YeHUe, U3MEPEHHOe PacxXodoMepPOM, a
Ha BTOPOM CTPOKE [AMUCMNes - 3HayeHue CyMMapHOro obbema, W3MepeHHoe
pacxoooMepoM B TOW e KOHTPOmNbHOM Touke B M3, M3MepeHue cymmapHOro

obbema HauyMHaeTcsa M OCTaHaBnMBaeTcA C nomowpblo kHonku "BBOA". Tpu
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n3MepeHnmn cymmapHoro obbema B NEBOM HWXKHEM yrny gucnnesa nodaBndeTca
cumMmBon ((j »

Mepexopa K cnepyoLen KOHTPONbHON TOYKE OCYLLECTBSETCH C MOMOLLbIO
kHonku "MpocmoTp 11" unm “Mpocemotp U". Ha ancnnee nosieutcs coobilenme:

80% [uMcneHHoe 3HaueHue] M3/
[uncneHHoe 3HaveHune] m3

roe Ha BepxHel CcTpoke gaucnnes oTobpaxaeTcsi 3HavyeHue MMUTUPOBAHHOTO
pacxoga BO BTOPOW KOHTPOSbHOW TOYKe B MNPOLIEHTax OT BepxHero npegena
N3MepEeHUs pacxoda W ero YnCrneHHoe 3HayeHune, N3MEPEHHOE PacxXxO4OMeEpoM, a
Ha BTOPOM CTPOKe Aucnnes - 3HavyeHWe cymmMapHoro obbema, U3MepeHHoe
pacxoOooMepoM B TOW e KOHTpOmnbHOM Todke B M3, M3MepeHune cymmapHOro
obbema HauMHaeTCs W OCTaHaBNMBaeTCs C nomowbio kHonku "BBOL". TMpwu

N3MEPEHUN CyMMapHOro obbema B FIEBOM HWXHEM Yrny Auchnes nosiBnsietcs
cumBon «'[ »

Mepexop k cnegyroLlelt KOHTPOMbHONM TOYKE OCYLLECTBNSETCA C NMOMOLLbIO
kHonku "MPOCMOTP". Ha aucnnee nosButcsa coobLyeHue:

100% [uncneHHoe 3HayeHune] M3y
[umcneHHoe 3HaveHne] m®

roe Ha BepxHeW CTpoke Aaucnnes otobpaxaeTcs 3HadeHue WMMUTUPOBAHHOIO
pacxoga B TpeTbel KOHTPOMbHOW TOYKE B MpOLEHTax OT BepxHero npegena
N3MEepPEHUs pacxoda U ero YNCcrneHHoe 3Ha4veHune, N3MEPEHHOE PAacXO4OMEPOM, a
Ha BTOPOM CTPOKE Jucnnes - 3HadeHue CyMMapHoOro obbema, WU3MepeHHoe
pacxo4oOMEPOM B TOW K& KOHTPOSbHOW Touke B M3. M3MepeHue cymMMapHOro
obbema HaumMHaeTcsl M OCTaHaBnuBaeTcsl C nomolblo kHonku "BBO[LB". Mpwu

n3MepeHnmn cymmapHoro obbema B NNEBOM HMXKHEM yrny gucnnea noaBndaeTcAa

cumMmBon «J‘ »
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3HauyeHne BbIXOAHOTO CWUrHama B KaXOOW  KOHTPONbHOW  TOYkKe
onpegensieTca Kak cpegHee apuMeTUYeckoe 3HauyeHWe He MeHee [AEeBATU
noKasaHuin XNAKOKPUCTANIMYECKOro ancres.

MorpelwHocTh ¥ onpefensietcsa no gopmyne

Y =(Qe- Q)100/ Q maxc , %,

roe Qe - cpedHee M3MepeHHOe 3HavyeHue pacxoda B KOHTPOIbHOM

Touke, M3 /y;
Q - pacuyeTHOe 3HayeHWe pacxofa B KOHTPOMbHOW Touke, M3/y;
Q wmakc - BEpXHee 3Ha4yeHVe 3a4aHHOro pacyeTHoro pacxoga, M3/4.

MorpelwHoCcTb NpyM U3MEpPeHUM CyMMapHoro (MHTerpanbHoro) obbema
(konnyecTBa) onpenenseTcs B Tpex ykazaHHbIX TOYKax AvanasoHa no dopmyne

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

rae Vu— cyMMapHbIi 06beM, U3MEPEHHbI pacXoaoMepPOM;

V - pacyeTHOe 3Ha4YeHWe CyMMapHOro (MHTerpanbHoro) obbema B
KOHTPOINbHOM TOYKe 3a nepuof uamepenus (V = Qt, rae t - nepuog namepeHus).

MuWHMManbHbIN Nepuoa nsmepeHust 4OMmkeH bbiTb He MeHee 20 MUH.

Pacxogomep cuuTaeTcs BblAEPXaBLUMM UCMbITAHUSA, €CMM  OCHOBHasi
norpewHocts He npesblwaer 0,75 oT npegena [JonyckaeMoW OCHOBHOM
MOrpeLuHoCTH.

Bosspar wu3 nwboro nyHkta pexuma "TIOBEPKA" B pexum
"ISMEPEHMA" ocywecTBnsieTcs ABYKpaTHbIM UCMONb30BaHWEM KHoMkK "M".

26.5. OchopmrnieHune pesynbTaTtoB MOBEPKU.

26.5.1. [lpn nonoxutenbHbIX pe3ynbTaTax MNEepBUYHON  NOBEPKU
Npou3BOAMTCA 3anncb B Macrnopte O rogHOCTM npubopa K MNPUMEHEHUIO C
yKkasaHneM faTtbl MOBEPKU.

26.5.2. Mo pesynbTataMm MNepuMoau4eCcKo UNU BHEOYEPEeHOW NOBEpKU
COCTaBnseTCA MPOTOKON, KOTOPbIA CKPENNsSeTcsd OTTUCKOM MOBEPUTENbHOro
Knenma.

26.5.3. Tlpu oTpuuatenbHbix pesynbTatax MOBEPKM pacxogoMep He
JonyckaeTcss K 3KcnfyaTauuu, B Nacrnopte MNpOoU3BOAMTCS COOTBETCTBYOLLAs

3anu1cb O HEMPUrOAHOCTK, a NPUBOP OTNPABMSETCH B PEMOHT.
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27. PEKOMEHAYEMBbIE CMA3KU A4 BBOOA
YNbTPA3BYKOBbIX KONIEEAHUA B TPYEONPOBO[

271. [Ona BBoga ynbTpasByKoBbIX konebaHwi B  Tpybonposoa
pekoMeHAyeTCsl UCMonb3oBaThb creaywline cMmasku (B nopsigke  yobiBaHUS
acpbdbekTMBHOCTHM): anokcuaHasi cmona 6e3 oteepanTens, WPYC, nuton, conuaon.

27.2. C TOo4KM 3peHns apdeKTMBHOCTU BBOAA YNbTPa3BYKOBbIX konebaHus
B CTEHKy TpybonpoBoaa ny4ilen u3 nepeyncrieHHbIX SBnseTcst anokcMaHas cmona
npu TemnepaTtype KOHTponupyemou cpeabl oT +5 o 40 °C.

Mpn TemnepaType koHTponupyemomn cpefpbl Bbiwe 40 °C n Huxe 0 °C

pekomeHayeTca npumenaTs LUPYC wnu nuton.

61



MPUNOXEHWE 1
CTPYKTYPA YCNNOBHOINo O6O3HAYEHWA PACXOOOMEPOB

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

A h h

Twvin
pacxogomepa

Hanwnune 6noka
TOKOBOFO BbIX0Oaa

Hanwuune 6noka RS232
nnu RS485

Hannune GSM-mopema
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NPUNOXEHUE 2
3MIOPLI HANPSXXKEHUIA

A — aneKkTpuyeckas MnoMexa B MOMEHT W3My4YeHUs 30HAMPYHOLLEro
yNbTPasBYKOBOro MMMNYmbCa;

B — BOCNpMHMMaeMbIn ynbTpa3ByKOBOW CUMrHan
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MNPUNOXEHMUE 3

FABAPUTHBIE N YCTAHOBOYHbLIE PASMEPDI
MEPBMYHOIO NMPEOBPA3OBATENA IMMN-1

YUL(+V) Buag A HaTsbkHow

BUHT
AL JI./
Sl g

A }

+i] N NI +| i [+
MpwxurMHoE
' ycTpoicTBo

64

+

e

|+ | HH L+

I — Y IT1

——4

YCTaHOBOYHbIN TpyGonpoeos
npocunb
L ' YWN2(-V)

420

L- paccTosiHie Mexay Aat4ymkamu



NPUNOXEHUE 4
FABAPUTHBIE N YCTAHOBOYHBLIE PASMEPGI
ONEKTPOHHOI O BJTIOKA B3-1

190

A
\

190

. ODOT | O

115

120

151 o

Relel=]s
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MNPUNOXEHUE 5
3CKWM3 KOMMYTALIMOHHOW MAHENW 3NEKTPOHHOIO BJIOKA B3-1

| Oleys
I x
O]~ E E"_—_<}
.F\maa LH )
g e}
N
CEN I
<
s | [ED)
_—__/
g
B | e
LHI 1
&‘l R
v,
:Elg L
—([o]g y
t L J
[ —




NPUNOXEHWE 6
PACXO[OOMEP YJIbTPA3BYKOBOW C HAKNAOHLIMU
N3NYYATENAMU «AKPOH-01»
CXEMA SMNEKTPUYECKAS BHELLUHUX COEANHEHWN

2 5(7) | O6umin
N\ q:l 3 3(2) |MNepepnava
2(3) |Mpuem
7(4) |
m = | vy L 8(5) 1
10 ST 1+- |16
(o] 1 Rs-485 |4(8)
7] 6(20)
S| -
0§ ("

op]
D T
N

:"220 B
50y,

&y
]

)

* YkasaH OCHOBHOW BapwaHT ANs NOAKMYeHWs pacxogomepa Kk 9-
KOHTaKTHOMY MOpPTYy, @ B CKOBKax — Ans MOAKIMOYEHUST K 25-KOHTaKTHOMY MopTy

KOMMbloTEpA.
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MNPUNOXEHUE 7

OCKU3 YCTAHOBKUW MM-1 HA TPYBOMNPOBO[
(BnA cBepxy)

BapuaHT V (ogHOCTOpOHHAS ycTaHoBka YW1 n YN2)

H>10Dy h>5Dy
YU1(+V) YU2(-V)
3 Feal

BapuaHT Z(aBycTtopoHHsa yctaHoBka YW1 n YN2)

H>10Dy
N1(+v
Y (m)

h>5Dy
>

HanpasneHnwve
noToka

YWN2 (-V)



MPUNOXEHWE 8
OCKMU3 MOHTAXA 1MM-1 AnA UBMEPEHUA PACXOOA B TPYBOMNPOBOJE
MPU KOPOTKMX MPAMONMHENHBIX YYACTKAX O M MOCIE MECTA
MOHTAXA (Bup cBepxy)

YcTtaHoBka INlM-1 nocne "koneHa"

. _ 2Dy<H<10Dy;
PR ALLL L (S8

1 YU1(+V) | YU2(-V)
\ I Q > HanpaeneHue
|

NnoToKa

YcTtaHoska [MlN-1 go "koneHa"

2Dy<h<5Dy |
YN1(+V) | YN2(-V) |
HHITH y

— |
Hanpaenexue |
noToka |

|
'

YcTtaHogka IMlN-1 nocne "TponHmka"

3Dy<H<10Dy

YU1(+V) | YN2(-v)

i ﬁanpasneHme

noTokKa

YcTtaHoBka MNlM-1 go "rponHuka"

2Dy<h<5Dy
YN1(+V) YN2(-V)
FHE
e )
Hanpasnexne

noToKa
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MNPOOOCIMKEHWE MPUNOXEHNA 8

YcrtaHogka [M-1 nocne "koneHa"
., 2Dy<H<10Dy.
'
|

yl/l1(+V)! |

\ — I':—E'*'Mpaenewe ,_

YVi2(-v) MoToka |

YcraHoska IMM-1 go "konexa"

2Dy<h<5Dy

YU1(+VY) | YWN2(-V) . 1
HanpaBJ‘leT/le’éJ.'j‘Ell ''''''''''''''' 7”
MoTOoKa - '

YcTtaHogka MM-1 nocne "TponHmka"

. _ 3Dy<H<10Dy
—
i YUI(+V) | YN2(-V)

|

| |
-%aQ—» = $ -

} Hanpasnexue i

|

noToKa

YcrtaHogka MM-1 go "TporHuka"
2Dy<h<5Dy

Y1 (+V)\

L = *
HanpasneHue
noTtoka ! YWN2(-V)
\




NPUNOXEHME 9

OCKMN3 MOHTAXA -1 AnAa N3SMEPEHNA PACXOOA B TPYBEOINPOBOMAE
C OMAMETPOM Dy < 500 mm

Buo A HaTsxHom

‘A ‘ BUHT
i | JI./
Uers gip \_ﬁj 0
Dy e IR= i
> HHTI N i

MpwxrmHoe
' ycTpoiicTBO

—_—

1+
L
Tpybonposoa

@AY
\/

L+

Tl 1

YCTaHOBOYHbIN
npocunb L ' YWN2(-V)

L- paccTosHne mMexay aatyvMkammn

BapuaHT KpenneHus ¢ NomMoLbIo 3aXuma

Bont M6
'FP/ CranbHoi yronok
A0x40x5.

4
YCTaHOBOYHbBIN
npocunb
Csapka
Tpy6onposoa
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OCKN3 MOHTAXA Mn-1 AnA N3SMEPEHNA PACXOOA B TPYBEOINMPOBOME

MPUNOXEHWE 10

C OMAMETPOM 500< Dy < 1500 mm

YUL(+V)

-
>

Bua A

MpwxumHoe

o HarskHon
YCTPOMCTBO

5
/

o am—

BYIHT
d / Tpy6onposog

B /

1o

\\A
\_/

4
(

P e —

Llenb

EJ

b

YCTaHOBOYHBIN  YIN2(- \/
npocunb

BapuaHT kpenneHvsi ¢ NOMOLWbIO 3aXUMa

Bont M6

CrarnbHoii yronok
A0xA0x5.

L- paccTosiHue Mexay Aatyvkamu

YCTaHOBOUHbI
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NPUNOXEHME 11
OCKN3 MOHTAXA -1 4nA NSMEPEHNA PACXO[A B TPYBEOINPOBOME C

OVAMETPOM 600< Dy < 2000 MM

Bug A
A MpukuMHOe  HarsxHoit
CTPOVCTBO
YN1(+V) y P BUHT 100
1 r
< Dy o dih h TpyGonposoa
< > B
/ + :l# il +||+
g \%
L [+ J NN £§>
. |
Liens YCTaHoBOUHbII ':1 P ':“,:'
npocune yV2(-v)

L- paccTosiHMe mexay AaTinkamu

BapuaHT KkpenneHus ¢ NoMoulbio 3axuma

CranbHoit yronok

YCTaHOBOYHbII
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MPUNOXEHWE 12
OCKN3 MOHTAXA Mn-1 AnA N3SMEPEHNA PACXO[OA B TPYBEOINPOBOME

C OUWAMETPOM Dy< 300 mm [PU OLHOCTOPOHHEN YCTAHOBKE
YIIbTPA3BYKOBbIX M3MTYYATENEN

Bua CBepxy

YCTaHOBOYHbIN

npocune
MpwkvmHoe ;ﬁ?;g'g:;f HatskHoi
YCTPOMCTBO
YU1(+V) ‘ YU2(V) BUHT
a
3 ]\ | \ \
HipE T i i
- - - [a)]
< \
Llenb
L

Tpy6onposoa

L- pacctosiHne Mexay Aatymkamum
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ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnapusocTok +7 (4232) 49-26-85
Bonrorpap +7 (8442) 45-94-42
ExaTepuHbypr +7 (343) 302-14-75
WxeBck +7 (3412) 20-90-75
KaszaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

Mo Bonpocam npoaax u noaaepXXkn oopaiwlanTechb:

KemepoBo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Nuneuk +7 (4742) 20-01-75
Marnutoropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Ha6.YenHb! +7 (8552) 91-01-32

Hwx.Hosropop +7 (831) 200-34-65

HoBocubupck +7 (383) 235-95-48
Owmck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

Pocrtos-Ha-[JoHy +7 (863) 309-14-65

PssaHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CaHkT-MNeTepbypr +7 (812) 660-57-09

CapatoB +7 (845) 239-86-35

Coun +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHoBCK +7 (8422) 42-51-95
Yba +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YensibuHck +7 (351) 277-89-65
Apocnaenb +7 (4852) 67-02-35

cawuT: signur.pro-solution.ru | an. nouyra: sgn@pro-solution.ru
TenechoH: 8 800 511 88 70
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