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1. BBEOEHUE

HacTosilee pykoBOACTBO MO  3KChnyaTauum npegHasHadyeHo Ans
M3yYyeHus npuHuMna OEenNcTBUS U YCTPOWCTBa pacxogomepa YrbTpas3ByKoBOro C
HaknagHbivu na3nydyatensmm AKPOH-01-1 (B ganbHeviwem - pacxogomep), npasun
MOHTaxa, NOAroTOBKM k paboTe, NOBEPKU, Hanagku N TEXHUYECKOro 0bcnyKnBaHus

B yCrnoBuax akcnnyatauun.

2. HABHAYEHME

Pacxopomep AKPOH-01 npegHas3HayeH Ans wusmepeHuss ob6bemHoro
pacxofa v cymmapHoro (MHTerpanbHoro) obbema (Konn4ecTBa) 3BYKOMPOBOASALLMNX
XNOKOCTERN, B TOM YuCre CTOYHbIX BOA, MpOTeKalwWwmx B HamopHbIX
TpybonpoBoaax, M3roTOBMEHHbIX U3 3BYKONPOBOASLUMX MaTepuarnos, A KOHTPOns
M yyeTa, B TOM YuCNE KOMMEPYECKOTO, B KaHaANM3aUMOHHBLIX CETAX, HA OYUCTHBIX
COOPYXEHUSAX, NPOMbILLNEHHBLIX NPEANPUATUSX U T.4.

BbixogHoOM curHan pacxogomepa - MoKa3aHUs XWOKOKPUCTaNIMYeckoro
avcnnesl, Ha KoTopoM oTobpaxaloTcs pesynbTaTel U3MepeHWsi 06BbLEeMHOro
pacxoga u cymmapHoro (MHTerparnbHoOro) obbema (KONMMYEecTBa) XMOKOCTW,
npoTekatoLlen Yepe3 Tpybonposos B NPSAMOM MU 06paTHOM HanpaBreHUM.

HononHntensHo Ha Aucninee MOXeT oTobpaxaTtbCd cregyolas
MHPOopMaLUS:

N3MEpPEHHbIE 3HAYEHNS KOHTPONMPYEMbIX BENTUYUH:
- CKOPOCTU MOTOKA XXNOKOCTY;
- BpeMeHu HapaboTku;
- AaTbl U BPEMEHW;

COAEpPXNMOe apX1BOB;

- noyacoBoro — 1925 3anucen;



- NOCyTo4HOro — 2200 3anucen;

- nepepbIBOB yyeTa — 100 3anucen;
napameTpbl Tpybonpoeoaa;
TUN KOHTPOMMPYEMOWN XMAKOCTU (BOAA - XOrofHas, ropsyas;
CTOYHbIE BOAbI M T.A4.)
MHOMKALUMA HACTPONKN aKyCTUHECKOrO KaHana npyu MOHTaxe;
AnarHocTmyeckune coobLyeHuns.

BbiBOA MHdOpMaUMK Ha OuUChnen OCyLECTBIAETCA C NOMOLLbIO  KHOMOK
"MPOCMOTP", "APXVB", "BBO[M", pacnonoxeHHbiXx Ha nepeaHen naHenu
npubopa, n kHonku "MEHIO", pacnonoXeHHOM Noa KpbILKOW npubopa.

Pacxogomep MOXeT wuMeTb BbixogHou curHan 0-5, 0-20, 4-20 mMA
MOCTOSIHHOrO ~ TOKa, NPSMO  NPOMOPLMOHAnbHbIM  abCOMIOTHOW  BENUYMHE
M3MEPSEMOro pacxofa XWOKOCTU, penenHbln Bbixod (Cyxue KOHTaKTbl pene:
MakcumarnbHoOe HanpsbkeHue Ha KoHTakTax He 6onee 100 B noctosiHHOro unm
nepemMeHHOro ToKa, TOK Yepe3 KOHTaKTbl perne He 6Gonee 80 MA) unwn
MMMYNbCHBIN BbIXOA C HOPMUPOBAHHLIM BECOM MMNyIbca (Cyxue KOHTaKTbl pene:
MakcumarbHoe HanpsbkeHue Ha KoHTakTax He 6onee 100 B noctosiHHOro unm
nepemMeHHOro Toka, TOK Yepe3 KOHTaKTbl pene He 6onee 80 MA), BO3MOXHOCTb
BblBOAA MH(OPMALIMM Ha KOMMbLIOTEP Yepe3 BCTPOEHHBIN UHTepdeinc RS-232 nnu
RS-485, a Takke BO3MOXHOCTb NoakntoveHns k GSM-mogemy ans 6ecnpoBogHon
nepegayv nHgopmaumn.

BHumaHue! Ba3oeasi modenib pacxodomepa He eK/ilo4aem 8 cebsi
6710k mokoeo20 ebixoda, 6s10K uMmny/IbCHO20 ebixoda, 6510k pesieliHoO20
ebix00a, 6510k RS-232 (RS-485) u GSM-modem. Heo6xodumocmb ycmaHO8KU
amux 6510k08 mpebyemcsi yka3bieamb fpu 3aKase.

Mpumep 3anucym obo3HayeHUss pacxogomepa C TOKOBbIM BbIXOOHbLIM
curHanom, nitepgericom RS-232 1 GSM-mogeMoM npu 3akase 1 B JOKYMeHTauum
OpYrovi NpoAayKumu, B KOTOPOW OH MOXET BbITb NpumeHeH MNpunoxexue 1):

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

3. COCTAB PACXOOOMEPA

3.1. Pacxopomep BkntoyaeT B cebsi nepBuyHbIN npeobpasosatens MM1-1
N 3NEKTPOHHbIV 6510k B3-1, coeamHeHHble Mmexay cobon AByMs oTpeskaMm kabensi.

Mr-1 coctonT U3 ABYX YNbTpa3ByKoBbIX usnyyarenen YU1(+V) n YU2(-V)
1 YyCTPOWCTBA AN UX KpenneHusi Ha Tpybe (ycTaHOBOYHbIE Mpodhunn).

3.2 OnuvHa nuHum ceAsm mexgy [M-1 u B3-1 10 m, BO3MOXHO ee
yBenuyeHne no cneusakady go 50 m. CoegunHutenbHbii kabens PK 75 - 3 - 32

BXOOWUT B KOMMNEKT NMNOCTaBKW.

4. TEXHWYECKUE OAHHBIE

4.1. Pacxogomep obecneyvBaeT wusmepeHne oObLEMHOro pacxoga U
CyMMapHoro (MHTerpanbHoro) obbema (KonuyecTea) 3B8yKONPOBOASLLMX KUOKOCTEN
C HU3KMM copepxaHuem ra3oobpasHbix M TBepAblX BELECTB MPU MOJNIHOCTbLIO
3anoNnHEHHOM Cce4YeHMU HanopHoro Tpy6onpoBopga. [lonyckaercsa Hanuuve B
KOHTPONMPYEMOWN cpefe rasoBblX BKIMIOYEHUA U TBEPAbIX YaCTUL, B KONUYECTBE HEe
6onee 1 % ob6beMa KOHTPONMPYEMOW XKUAKOCTW.

4.2. TMN-1 ycraHaBnMBaeTCst Ha NPSIMOMMHENHOM y4YacTke Tpybonposoaa
anuHoit H3 10Dy go mecTa ycTaHoBku 1 anuHoii h 3 5Dy nocne mecTa ycTaHoBKM
(npynoxeHne 7). MNpeanoytutenbHo yctaHaenueaTtb [1M-1 Ha ropu3oHTanbHbIX
yyacTkax TpybonpoBOOOB B FOPU3OHTaNIbHOM MIMOCKOCTW, HO [JOMycKaeTcs
yCTaHOBKa Ha NpPOM3BOSIbHO OPMEHTMPOBAHHLIX TPybonpoBogax npu BOCXOASLLEM
OBWKEHUN NOTOKA XXWOKOCTU.

4.3. [onyckaetca yctaHoka [1M1-1 Ha coKpalleHHOM MPAMOMNUHENHOM
y4yacTke TpybonpoBoga Ha pacCTosiHUM 2Dy£ h £5Dy nepen TPOWMHUKOM UK
nepen KOMNeHoM, a TakKe Ha pacCTOAHUK 3Dy£H £10Dy nocne TpPovHUKa 1 Ha

pacctosiHum 2Dy £ H £ 10Dy nocne koneHa (npunoxenue 8).



MM-1 ycraHaBnNuBaeTCsA B MNJIOCKOCTA, MNEPNeHAUKYNISIPHOW MNIOCKOCTU
«TPOMHMKA» UMM <KOTEeHa».

4.4, YnbTpasByKOBbIE U3NyYaTenn yCTaHaBNUBaKOTCA Yepes3 Cron CMasku
(anokcmpgHas cmona 6e3 otBepauTens, LWPYC, nuton) Ha Hapy>XHOW NOBEPXHOCTH
TpybonpoBoaa, O4MLLEHHON OT rpsi3n, KPacku, pKaBUMHbI.

4.5. Matepuan TpybonpoBoga - nobon 3ByKOMPOBOASAWMIA MmaTepuarn.
TonwwuHa cTeHkn Tpybonpoeoaa - oT 2 4o 50 Mm.

4.6. KoHTponupyemas cpefa - FOMOreHHas XWOKOCTb CO CKOPOCTbIO
pacnpoctpaHeHus 3syka 800 - 2000 m/c, npu TemnepaTtype oT - 10 no +80 °C (mo
150 °C no cneugakaasy).

4.7. Pacxogomep obecneyvBaeT wusmepeHne obObLEMHOro pacxoga U
CYMMapHOro (MHTerpanbHoro) obbema (KonmMyecTBa) XMOKOCTU MpW AnameTpax
yCrnoBHoOro npoxoga tpybonposoaa Dy oT 40 go 2000 mm B AvanasoHe oT 2% Ao
100% BepxHero npegena M3MEpPAEMOro pacxopa, YCTaHaBnvBaemoro
nonb3osatenem no n.13.2.4 (tabn.1)

Tabnuua 1

JOVNATMA30HbI NAMEPAEMBLIX PACXOJOB
N PAO OMAMETPOB YCIIOBHOIO NMPOXOOA TPYBOTPOBOOA

[nametp YCIOBHOTO | [lMana3oHbl M3MEepsieMblX PAacXO0B,
npoxoga, Dy, MM Q, MM
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 OCYLLECTBMSETCS OT CETU NEePEMEHHOro Toka
+22 .
HanpspkeHnem (220 ;) B yactoton (50+ 1) 'u. lNMo cneusakasdy Moryt usrotas-

nMBaTbCS pacxogoMepbl C HanpsbkeHnemM nutaHus (12 + 2) B nocTosiHHOro Toka.

4.9. MowHocTb, noTpebnsemas pacxo4oMepoM, He AOMKHa MpeBblaTh
10 BA npu HanpsixeHun nutaHusa 220 B nepeMeHHoro Toka.

MoLyHocTb, noTpebnsiemas pacxo4oMepoM, He AOMKHa npesbiwaTte 1 BT
Npuv HaNPsPKEHUW NUTaHusA 12 B NOCTOSIHHOrO TOKa.

4.10. Pacxogomep gonyckaeT MOAKMYEeHWe BHELHEW Harpysku B Lienb
BbIXOAHOrO CUrHana nocTOSHHOro TokKa:

0o 2,5 kOm - gna curHana 0-5 MA;
po 1 kOm - gna curdana 0-20 unu 4-20 MA.

4.11. TemnepaTypa Bo3gyxa, okpyxatowero b3-1, gomkHa 6bITb OT -20 o
+50 °C, MM-1 — ot - 40 oo +70 °C ( po +150 °C no cnewusakasy).

4.12. AtmocdepHoe gasneHue - ot 84 go 108 klMa (ot 630 go 800 mm pT.
CT.).

4.13. CTeneHb 3alUMTbl OT BHELUHMX Bo3aencTBui obonodkn MM-1 - IP65,
B3 — IP65 no NOCT 14254,

4.14. Macca pacxogomepa fofmkHa ObiTb, He Gonee:

Mr-1 — 0,7 kr (6e3 ycTporcTBa KpenneHus Ha TpyGe),

B3-1-1,5«r.

4.15. Mpwn ycraHoske [Mr-1 cormacHo n.4.2 npepgenbl [OMyckaeMown
OCHOBHOW MpPWBEOEHHON MOrPEeLHOCTM NpU M3MepeHun obbeMHOro pacxoga B
npegenax ot 2 go 100 % guanasoHa U3MeHeHUa pacxoda He OOMMKHbI MpeBbiwaTh

+1,5%.

Mpu namepeHnn ob6vbemMHoro pacxoaa B npegenax ot 0 Ao 2 % guanasoHa
N3MepeHUsi NOrpeLIHOCTb He HOPMUPYETCS, NoKasaHusi Ipubopa paBHbI HYTIO.

Mpepenbl AonyckaemMon OCHOBHOW OTHOCWUTENbHOM MOrpeLuHocT! npu
M3MepeHun cyMmapHoro (MHTerpanbHoro) obbema (konuyectsa) B npegenax oT 2

0o 100 % guanasoHa U3MeHeHUs pacxoa He OOSPKHbI NpeBbIwaTh + 2 %.



4.16. MNpw yctaHoske [N-1 cornacHo n.4.3 gononHUTENbHAsA NOrPELLUHOCTb
n3MepeHusi 06beMHOro pacxoda M CyMMapHOro (MHTerpanbHoro) obbema He
AomxHa npesbiwarts 0,2 gonyckaemon OCHOBHOW MOrPELUHOCTU NPU YyMEHbLUEHUN
paccTosHun H u h OTHOCMTENbHO CBOMX HOMUHamMbHbLIX BenuuuH 10Dy n 5Dy Ha
Kaxabi 1Dy.

4.17. Tlpn OTKMIOYEHUUN HaNPSHXKEHUS NUTaHWA PacXodoMep COXpaHsaeT
apXvBHYIO0 MHOPMAaLMIO HE MEHEE OAHOro roaa.

4.18. lMonHbIN cpegHuin cpok cryxbbl pacxogomepa Ao cnucaHust 6 neT, a

npu U3MEPEHUN BbICOKOTEMMNEPATYPHLIX Cpes - 3 roaa.

5. YCTPOUCTBO U NMPUHLMUIM PABOTbI

5.1. MpuHUMN [eACTBMA pacxogoMepa OCHOBaH Ha W3MepeHuM
pasHOCTM  BpeMeHM  pPacnpocTpaHeHUs  aKyCTMYeCKUx  KonebaHum,
nepecekaloWwmx MOTOK KOHTPONUpyeMoW cpeAabl nop yrraom K ocu
Tpy6onpoBoga B ABYX MPOTUBOMONOXHLIX HamnpaBrieHUsiX: MO MOTOKY M
NPOTMB NOTOKa.

3HayeHne CKOpPOCTM MOTOKA M BenuyMHa OGBLEMHOrO pacxofa >KWUAKOCTM

BbIYMCTISOTCA N0 hOpMyam:

T,-T
V=Y % KoK Ke
T—V +T+V
D2
o = PDs

4
roe V - 3HaueHue CKOpOCTU NOTOKa XUAKOCTY;
Q - 3HayeHue 06BEMHOTO pacxoaa;
T.v — Bpemsl pacnpocTpaHeHusi akyCTUYEeCKoro curHana npoTuB ABUKEHNS!
NoTOKa XXWUAKOCTK;
T.w — Bpems pacrnpoCTpaHeHWs akycTudeckux koneGaHuii BAOMb
[BWKEHUS! MOTOKA XUAKOCTY;

Ko — koathduumeHT NponopLMOHanbLHOCTY;

K1 - nonpaBoyYHbIA KOIMMULMEHT, YYUTHIBAIOWMA BMAUSHUE MECTHOMO
rmapaBnnyeckoro  CONpOTUBIIEHUSA (8biqucnisemess  asmomamuyecku 8
3asucumocmu om guda 2udpasiuydecKo20 COMpPOMUBIIeHUss U pacCmosiHUs om
Heao 0o mecma ycmaHosku [11-1);

Ke - rmapoANHaMUYECKnn Ko pmumneHT (8bryucnissiemcs
asmomamuyecku, 8 3agucuMocmu om 3HayeHul eenuduH Do, V, murna xudkocmu,
CpOKa aKcrnnyamayuu u Mmamepuarna mpy6onpogoda);

D, - onameTp Tpybonposoaa.

3HaveHne cymmapHoro  (MHTerpanbHoro) obbema  (KonuvecTsa)
npoTekalLwwen  XUAKOCTU  BbIYUCIIAETCA  Kak  pesynbTaT  YMCIEHHOro
WHTErPMPOBaHNS MOMYyYEeHHbIX 3HavyeHu ob6beMHOro pacxopa; napannensHo
BEAETCH YYET BPEMEHWN UHTErPUPOBaHNS.

B pacxogomepe npegycMOTpEHO camoauarHocTupoBaHue: 6Gonbluas
YacTb BO3MOXHbIX HEWCNPaBHOCTEN aBTOMAaTUYECKn OOHapyXMBaeTCcs B npoLecce
dyHKUMOHMpOBaHWst npubopa u oTobpaxaeTrcs Ha pgucnnee (cm. pasgen
"BO3MOXHbIE HENMCMPaBHOCTU U CNOCOObLI UX YCTpaHeHWs").

5.2. YnbTpassykoBble u3nydatenu (npuemHukn) YWUN1(+V) un YN2(-V)
npegHasHayeHbl Ans npeobpasoBaHusi MOABOAUMBLIX K HUM  3NEKTPUYECKMX
CUrHanoB B aKycTudeckme konebaHusi, BBOA4 NOCneaHnx B CTEHKY Tpybonposoaa u
Jariee B KOHTpONupyemyilo cpegy nog yrriom K ocu Tpybonposoga, a Takke Ans
npeobpa3oBaHus NpoLUeAnx Yepe3 CTeHkU TpybonpoBoga W KOHTPOMMpyemyto
cpeay akycTuyeckunx konebaHun obpaTtHO B 9NeKTpUYECKUE CUrHarbl.

OcHoBon usnyyatens (NpYemMHuka) SIBMsieTCsl Nbe30KepaMnYEeCcKUn AUCK,
paboTaloLwmii Ha OOHON M3 PE3OHAHCHBLIX YacToT. ATOT Nbe30KePaMUYECKUA ONCK
KPenuTcs K MeTanfiM4eckomy KruHy, KOTOpbIi obecneunBaeT BBOA aKyCTUYECKUX
konebaHWn B KOHTpONMpyemykto cpedy nog yrrmom k ocu Tpybonposoga. KnuH
CBEpPXY  3aKpbiBaeTCA  METannMyeckon  KpbIWKOW. BHYTpeHHAs  nonocTb
3anorHAEeTCH repMeTUKOM.

5.3. OnekTpoHHbIn 6nok B3-1 npegHasHaveH Ansa npeobpasoBaHus
pa3HOCTV BPEMEH PacnpOCTPaHEHNs akyCTUYeCKMX KonebaHuii B KOHTPONMpyeMoi

cpene B NnokasaHua XUAKOKpUCTann4eckoro gucnnes.
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6. MAPKUPOBAHUE U NIIOMBUPOBAHUE

6.1. Ha MMM-1 gomkHbl ObiTb HAHECEHbI HAVMEHOBAHWE U MOPSAKOBLIN
Homep IMr1-1.

6.2. Ha nepegHeit naHenu B63-1 gomkHbl 6bITb HAHECEHDI:

1) 3Hak yTBepxaeHusa tuna no NP 50.2.009-94;

2) TOBapHbIN 3HaK NPeanpUATUA-U3roTOBUTENS;

3) TMN M NOPSIAKOBbLIA HOMEP pacxogoMepa Mo CUCTeMEe Hymepauun
npeanpuaTUS-U3roToBUTENS;

4) nopspakosbin Homep IMM1-1;

5) nopsigkoBbI Homep B3-1;

6) HanpsbkeHue 1 YacTtoTa nutaHus, B, Nu;

7) rog U3roToBrEHMSI.

6.3. NpegycMoTpeHo onnombupoBaHne anekTpoHHoro 6rnoka 63-1.

7. YKASAHUE MEP BE3OMNMACHOCTU

7.1. K MOHTaxy, [OeMOHTaxy, aKcnnyaTauuu,  TEXHUYECKOMY
06CNyXMBaHWIO U PEMOHTY PacXO4OMEPOB AOMYCKaOTCSA TONbKO Nuua, u3yymsluve
HacTosLee pyKOBOACTBO MO 3JKCMnyataumu, npoLuealine UHCTPYKTaX MO TEXHUKe
6esonacHoCcTM npu paboTe C  3NEKTPOTEXHUYECKMMM  YCTaHOBKaMW W
paanoaneKTPOHHOW annapaTypon.

7.2. B pacxogomepe mmeloTca Lenu, Haxoaswmecs nofd onacHbiM Ans
XWU3HW HanpsbkeHvem 220 B.

7.2.1. KaTeropudecku 3anpelyaetcs 3KCnnyataums pacxogomepa npu
OTKPbITbIX KPbILLKaX.

7.2.2. Tlpn OTbICKaHNUM HEUCNPaBHOCTEN BO BKIMIOYEHHOM pacxogoMepe
HeobX0OMMO MPUHATE Mepbl, MWCKMoYalolWme CriydalHbl KOHTaKT 4YerioBeka C
onacHbIMW A1 XXU3HW TOKOBEAYLUMMU LiensamMu, Hanpumep, nosnb3oBatbCA TOMNbKO
M30NMPOBaHHLIMMU MHCTPYMEeHTamu, 3aKpbiBaTh OTKpbITbIE KOHTaKTbI

N30NALUNOHHBIMM MaTepuanamm n 1.4.
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7.3. VameputenbHoe obopyaoBaHue (ocuunmnorpad, BOMbTMETP M Mp.),
MCMNornb3yemMoe MNpu OTbICKaHWW HENCMPaBHOCTEN, NPOBepKax, NpodunakTnyeckmx
ocMOTpax 1 ap. paboTax, AOMKHO MMETb HageXHoe 3a3eMIeHue.

7.4. Bce BWAbl TEXHWYECKOrO OOCNYXWMBaHWSA, PEMOHTA M MOHTaxa
(aeMoHTaxa), cBA3aHHbIE C Nepenankon SNeKTpo- 1 paguosanemMeHToB, yCTpaHeHne
06pbIBOB NPOBOAOB M T.O. HEOOXOOMMO MPOM3BOAUTH TOMBbKO MPWU OTKIHOYEHUN
3MNEKTPOHHOro 61oKa OT CeTU NUTaHWUs 3a3eMIEHHBIM NasiNbHUKOM C HanpsKeHnem
He 6onee 36 B.

7.5. He ponyckaeTcsa akcnnyaTtaums pacxofoMepoB MPpU HEYNIOTHEHHbIX

Kabensx.

8. ANEKTPUYECKOE COEQUHEHUE COCTABHbIX YACTEH
PACXOOOMEPA.

8.1. OJnekTpuyeckoe coeaMHeHVME COCTaBHbIX YacTel pacxogomepa,
NoaKniYeHne nokasbisatoLlero npubopa 1 KoOMNboTEpa, a Takke NoAKMoYeHne K
CeT NEepemMeHHOro Toka [OSPKHO MpOU3BOAUTECA B COOTBETCTBMM CO CXEMOW
3ANEKTPUYECKON BHELLHWUX COEAMHEHUI (NPUIOXeHne 6).

8.2. Onektpuyeckoe coeguHeHne B3-1 ¢ ceTblo  (MCTOYHWKOM
HanpsKeHWs1) OCyLLEeCTBNAETCS NoObIM CUNOBLIM Kabernem ¢ BHELUHVM AUaMeTpoM
He bonee 9 MM, YMCNIOM XU He MEHee 2-X, CEHYEeHMEM KaxadoW Xunbl He Bonee
0,35 mv’.

BHumaHue! Pacxodomep He umeem cemego20 8biK/IrYamerisi, Mo3momy
nodkmoyeHUe K numarwel cemu HeobxoOumMo npoussodums  4Yepes
asmomamuyeckull 8bIKroYamers.

8.3. OnekTtpnyeckoe coeamHeHve B3-1 ¢ nokasbiBaloWmm Mpubopom u
KOMMbIOTEPOM OCYLLECTBNSIETCA Kabenem ¢ BHELWHUM AnaMeTpoM He Gonee 9 M,
1 NpoBoAamu ¢ ceveHnem xun He 6onee 0,35 MM,

8.4. OnekTpuyeckoe coeavHeHve ynbTpa3ByKoBbIX usnydatenen YN1(+V)
n YN2(-V) ¢ B3-1 ocyuwlecTBnsieTcss 3KpaHUPOBaHHbIMW KabensMu C BHELUHUM
AvameTpom He 6ornee 9 MM, BXOASAWMMMN B KOMIMMEKT NOCTaBku (NpuroxeHue 6).

Ona ypnobctea npoknagku kabensi BO3MOXHA BCTaBka B HEro, Mo crewsakasy,

12



CcCoeANHUTENbHbIX pa3beMoB. |_|OCKOJ'Ibe npu yCTaHOBKE YIbTpa3BYKOBbIX
Manyaneneﬁ Ha pr60ﬂpOBOJJ, N yCTaHOBKE HyInA pacxogomepa SﬂeKTpOHHbII;I 6ok
OOJMKeH HaxoauTbCA B HeﬂOCpe[J,CTBeHHOI;I 6nm3octn K n3nyvyarenam, TO
OKOHYaTelbHyl0 YCTaHOBKY W MOAKMKOYEeHne 3NEeKTPOHHOro 6noka cnenyet

npon3BoanTb NOCIE BbIMOJIHEHUA 3TUX NMYHKTOB.

lMpu npoknadke kabenel om HeCKO/bKUX pacxodomepos 8 OOHOM
HanpaeJsieHUU paccmosiHue MexOy KoMIsiekmamu Kabesneli Kaxdoz2o0

pacxodomepa Ao/mKkHO 6bimb 6onee 1 m.

8.5. TlMopgcoenuHeHne kabenen k B3-1 ocyuiecTBnsieTcss cneaylowum
obpaszom:

a) OTBUHTMTL 2 BWHTA W CHSATb KpbIWKY KOpryca, Mo KOTOpOoWn
pacnonaratTcsi KNeMMHbIE KONOAKW;

6) noodyepegHo  3a4McTUTL  kabenwu, NPONycTUTb  UX  CKBO3b
YNNOTHUTENbHBLIE CaNbHUKM W 3aKPENUTb B COOTBETCTBYHOLUMX KIMEMMHbIX
Konogkax. [ns ynoGcTBa MNOAKMIOYEHUs] KOHLbI MPOBOAOB criegyeT o6nyauTb
npunoem MOC-60;

B) YNMOTHUTb CarnbHUKW, 3aBUHTUB HaKWOHbIE Franku.

8.6. MNocne NoAKMIYEHNS COeaVHUTENBHbIX kabenen "
nporpaMMmpoBaHusi pacxogomepa (CM. 1M.9.4) KpbIWKy crnegyeT YCTaHOBWUTb Ha

MeCcTo n OﬂJ'IOM6I/1pOBaTb.

lModknroyas cemesoli coeduHUMernbHbILU Kaberb K pacnpedenumensHOMy
wumky, Heobxo00UMO Po8ePUMb HarnpsKeHue cemu.

Ecnu konebaHusi HanpspkeHusi numarowell cemu  npesbiarom
+22
ycmanossieHHble npedenibl (220 3;) B, mo nodkmouyeHue pacxodomepa

Heobxo0umMo npou3godums Yepes cmabunu3amop HarnpsKeHuUs Uunu depes

unbmp- ogpaHuduUMers.
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9. NIPOrPAMMUPOBAHUE JJIEKTPOHHOI'O BJIOKA

9.1. CTpyKTypa MEHI0 pacxogomepa.

M3MEPEHUE

YcraHoska "0" MEHIO c 5
pacxofomepa MOJSIb3OBATENA TyXebHoe MeHio

BrnokupoBka
n3mepeHuin npm
YcraHoBka He3anonHeHHOM
BbIXO4HOMO Tpy6Gonposoae
curHana
NOCTOSIHHOIO TOKa
MmutaumoHHas
noeepka
YcraHoBka YcTaHoBKa YcTtaHoBKa
napameTpoB napameTpos napameTpoB
MMMYNbCHOrO penenHbIx -l npoTokona
BbIXO4HOIro BbIXOAHbIX MODBUS gna
curHana CUrHasnoB RS-485

9.2. TlporpammupoBaHWe pacxogoMepa OCYLLECTBISIETCS B pexumMe
"MEHIO MNMONb3OBATEJIA", koTopoe BkntovaeT B ce6s crneaytoLme napameTpbl:

@  KOHTpPACTHOCTb AWCNIes;

@ pata v Bpems;

@ Bpems yCTaHOBIEHWsI NokasaHwui npubopa (Bpemsi yCTaHOB., CEKyHAbI) -
BpemMms peakuuu npubopa Ha MrHOBEHHOE M3MEHEHMEe CKOPOCTU
noToKa);

MakcumarnbHoe 3HadeHue pacxoaa (Qmax);
ANVHa BHELUHeN OKpyXHoCcTu Tpybonposoaa (Okpyx. mpyb., Mm)

TonNLwMHa cTeHkn Tpybonposoaa (Tonw. cmeHKu, Mm);

Q 8 8 8

BHYTPEHHWI gnameTp Tpybonposoaa (BHymp. duam. mm);
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TUM XUOKOCTY,
maTtepuan Tpybonposoga (Mmamepuan mpy®.);
cpok akcnnyataumu Tpybonposoga (8ospacm mpyb.);

Q8 8 8 8

BapuaHT YCTaHOBKW yrbTpa3BYyKoBbIX nsnyyarenen YN1(+V) n YU2(-V) Ha
TpybonpoBog (BapuaHm ycmaHo8.: 00HOCMOPOHHUL - 8apuaHm
V, d8yxcmopoHHUl - gapuaHm Z), CM.NPUNOXEHNE 7;

@ pnuHa NpsMONUHENHOro yyacTka Tpybonposoga Mexay ryapaBrvuyeckum
conpoTuBneHnem u mectom ycrtaHosku -1, cm.n. 4.2, 4.3 u
npunoxexue 8;

@ paccTosHue Mexay ynbTpassykoBbiMy nsnydarenamu YU1(+V) n YN2(-V)

(pac. mex. 0.), cMm. npunoxenwns 9, 10, 11, 12;

@ amnnutyga 1 ynbTpasBykoBOro curHana (ammiaumyda 1, mB);

Q

YPOBEHb YNbTPa3ByKOBOro curHana (yposeHb Y3 cue);

@ amnnutyga 2 ynbTpasByKoBOro curHana (ammiaumyda 2, mB);

9.2.1. OAna nepexoga u3 pexuma "USMEPEHUA" B pexum "MEHIO
MOJNIb3OBATENA" Tpebyetcs oauH pa3 HaxaTe kHonky “"M", KoTopas
pacnonoxeHa nog Kpbiwkon npubopa (MpunoxeHve 5). Ha agucnnee nossutcs
Haanuce:

MEHIO MOJb30B-/1A

Mocne BBeOeHNS 3MEHEHWIN B HACTPOWKU pacxogomMepa HeoOXOAMMO HECKONbKO
pas HaxaTb kHomnky "M", LoOGUBLUMCE Nepesarpyskun pacxogomMepa.

Bxoa B pexum "MEHIO MOJIb3OBATEA" ocylecTBnsieTcsi ¢ NOMOLLbIO
kHornku "BBOL". Ha aucnnee nosiBUTCS coobLLeHNE:

KoHTpacTHOCTb
>>>>>>

Ons perynnupoBkn KOHTPACcTHOCTN HeObXoaMmo HaxaTb kHonky "BBO[". B

NEBOM HWXHEM Yrny Aucnnes NOosIBUTCA Muralowuin Kypcop. Haxatnem KHOMOK

"Mpocmotp Y" wunm 'TpocmoTp R" BbICTaBRSETC HEOBXOAMMOE 3HaueHue
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KOHTpacTHoCT\ aucnnes. [Ons dwmkcaumm BblIOpaHHOrO 3HaveHus Heobxoaumo
HaxaTb KHOMKY "BBoA", ANst OTMEHbI U3MEHEHWI - KHOMNKY "M".

9.2.2. Tlepexo K cnegywleMmy napameTpy — ycmaHoeka Oambi U
8peMeHU - OCYLIeCTBNseTcd C nomollbio kHomku "Mpocmotp B". Ha gucnnee
NOsIBUTCA TeKyLlee 3HaYeHne gaTbl U BpEMEHU:

[arta n Bpems
[uncno. mecsu. rog — Yachkl : MUHYTbI]

[ns n3ameHeHuss gatbl NN BpemeHun HeobxoaMmMo HaxaTtb KHOMKY "Beoa'.
Ha pgucnnee nosiBATCS npurnallieHve B Buae MUraloollero Kypcopa B KpaunHen
NEeBOV NO3NLNN:

[arta n Bpems
XX XX XX = XX:XX

[nsa paspelueHns aBTomMaTMyeCKOro nepesoa YacoB Ha fieTHee Bpems n
o6paTHO Heo6X0AMMO B KpaHEM NIEBOM paspsae MHAMKATopa HakaTUEM KHOMKM
"ApxuB" BbIBECTU CMMBON "a".

Haxatne kHonok "Mpocmotp Y" unm "MpocMoTp R" nepemelLaeT Kypcop
Ha OOHY MO3ULMIO, HaXaTue KHOMKM "ApXuB" yBeNnnUMBaET Ha €OUHULYY 3Ha4veHue
paspsiga, Ha KOTOpPOM Haxoautca Kypcop. dopmaTr npeactaBneHvs gatbl U
BPEMEHU:

4YMCno. Mecsl. roA — Yachl : MUHYTHI.

3anucb B namsATb npubopa BbIOpaHHbIX 3HAYEHUA OaTbl U BPEMEHMU
BbINONHSAETCA HaxkaTuem kHonku "BBO[", oTmMeHa BBeaeHHoro kHonkon "M". Ecnn
BBEOEHHbIE 3HAYeHUs] KOPPEKTHbl, TO OHM OCTalTCA Ha Aucnnee, B NPOTUBHOM
cny4ae nosiBrsieTcsi KYypcop B NO3ULMUN OLUMOOYHOIO 3HAYEHUSI:

[arta v Bpems
39.10.07.-18:30

9.2.3. lMepexon K cnepylolwemy napametTpy — epeMsi ycmaHO8J1eHUs!
nokasaHuli npu6bopa (Bpemsi peakuuum npubopa Ha MrHOBEHHOE W3MeEHeHue
CKOpPOCTU MOTOKa) - OCYLLeCTBMAsieTCs € nomolplo kHorku “TpocmoTp R" Ha

avcnnee nosiBNseTcs coobLeHue:
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BPEMA YCTAHOB
[4ncneHHoe 3Ha4veHue (1 - 200)]c

Bpems ycTaHOBMNeHusi nokasaHuii B CekyHOax - 9TO BpeMms, 3a koTtopoe npubop
yCpeaHseT W3MepeHHble 3HauyeHusl CKOpocTM WM pacxoga. Yem 6Gonblwe 3ToT
napametp, TeM 6onee cTabunbHbI MOKa3aHWSA TEKYLUMX 3HaYeHun. [na nameHeHus
3HayeHUs] BpEeMeHW YCTaHOBMeHWs HeobxoauMmo HaxaTb kHonmky "Beog”. B
cTaplieMm paspsae NnosBuUTCA MUralowmnii NpsAMOYrosibHUK. VIsMeHeHne 3HayveHus
BblIOpaHHOro paspsiga OCYLLEeCTBNSETCA HaXaTuem KHomMku "ApxuB", nepexod K
cnepylowemy paspsgy — kHonkow “TlpocmoTp 3", K npegblayliemMy — KHOMKOMW
"MpocmoTp Y". duKcaLus BbIGPAHHOrO 3HAYEHNS NPOU3BOAUTCH HaXKaTUEM KHOMKU
"BBoa", oTMeHa BBeOeHHOro - kHonkown "M". Ecnn HOBoe 3HauYeHue HEKOPPEKTHO,
TO nocne coobLeHns

HEKOPPEKTHOE
3HAYEHUE

Ha gucnree BHOBb NOSBUTCS CTapoe 3HadYeHue.

9.2.4. Tlepexon K cnepnywowemy napaMeTpy - eepxHul npedes
usMepsieMo20 pacxoda - OCYyLLECTBSIETCS C NOMOLLbLI kKHomnku "TpocmoTp R". Ha
avcnnee nosiBUTCS coobLLeHME:

Qmax Ky0.M/M
[uncneHHoe 3HaveHune (6 — 40000)]

[ns n3meHeHVs1 BepxHero npegena namepsieMoro pacxoga HeobxooMMo HaxaTb
KHoOMKy "BBog". B cTrapwem paspsage nosiBUTCS MUralowuii  NpsMOyrosibHUK.
M3meHeHMe 3HaueHus BbIOpaHHOro paspsifa OCYLUECTBASIETCH HaXaTMeM KHOMKM
"ApxuB", nepexod K cregywouweMmy paspsgy — KHonkown “Tlpocmotp 3", K
npeabigyuleMy — kHorkoit "MpocmoTp Y. ®ukcaumsi BbIGpaHHOTO 3HaYeHUs
Npoun3BOaUTCS HaXKaTnueM KHoMnku "Beoa”, oTMeHa BBeAEHHOro - kHonkon "M". Ecnn
npubop obopyaoBaH MMMNYMbCHLIM BbIXOAOM, TO NPU U3MEHEHUN MaKCUMarnbHOro

pacxoaa AO0/MKHO BbINONTHATLCA yCoBue:
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[6ec _umnynvca, m*] - 3600
Qmax[a° /4]

- O!][C]

1,1 (GnumenbHoCcmb umysbca, [c] ) <

MHaye NosiBUTCS CoobLLeHme:
MapameTpbl
HecoBmecTumbl

[ns ycTpaHeHns owmbkn HEOOX0ANMO U3MEHUTL ONIMTENBHOCTL U BEC UMMYMbCa B
HaCTPOWKaxX UMMNYSbCHOro BbiIxoaa.

9.2.5. Tlepexog Kk cnegywowemy napameTpy - O/nlUHa eHewHel
OKpYXXHOoCcmu mpy6onpoeoda - OCyLLECTBISETCA C NOMOLLBIO KHOMKK "TpocmoTp
R". Ha gucnnee nosBuTCA coobLLEeHNE:

Oxpyx.Tpy6. Mm
[uncneHHoe 3HauveHue (40 - 9500)]

Ons n3meHeHVs1 ANWHBI OKPYXXHOCTU TpybonpoBoga HeobxooMMo HaxaTb KHOMKY
"Beoa". B crapwem paspsae nosBuTCH MUralowmni NpsMoyronbHuk. 3meHeHune
3HayeHus BbIOPAHHOrO pa3psga OCYLLECTBMSETCS HaxaTueM KHOmku “Apxus",
nepexoa K cnepytowemy paspsgy — kHonkon “Tpocmotp R, K npegbigywiemy —
kHomkoii  "MpocmoTp Y.  ®ukcauusi BbIGPAHHOrO  3HAYeHMs  MPOW3BOANTCS
HaxaTMem KHoMnku "BBoa", oTMeHa BBeAeHHOro - kHonmkom "M" Ecnu HoBoe
3HayeHue HEKOPPEKTHO, TO Nocne coobLLeHus

HEKOPPEKTHOE
3HAYEHME

Ha gucnnee BHOBb MOSABUTCHA CTapoe 3HadyeHne. Ecnv HEBO3MOXHO M3MeEpUTb
AONVHY BHELLHEeWN OKPY>XHOCTU TpybonpoBoaa, To B pacxo4oMep BBOAATCS TOMLMHA
CTEHKM U BHYTPEeHHUI AnameTp Tpybonposoaa.

9.2.6. [lepexon Kk crieagylolwemy napameTpy - mMoJiuHa CMeHKU
mpy6onpogoda - OcCyLlecTBNsSeTca € nomowpio kHomku "Tpocmotp R". Ha
avcnnee nosBuTcs coobLleHne:

TonLwy,. CTeHKN, MM
[uncneHHoe 3HaveHue (2 - 50)]
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TonwmHa creHkn TpybonpoBoda W3MepsieTCsi C MOMOLLBI0 TOomMWMHOMEpa unu
GepeTcd ee nacnopTHoe 3HayeHwe. [OnA  W3MEHEHUs TONWMWHbI  CTEHKU
TpybonpoBoaa HeobxoaMMo HaxaTb KHOMKy "BBoa”. B cTtapluem pa3psge nossurtcs
MUralLWMn  NpsIMOYroNnbHUK.  M3MeHeHue  3HaveHus BbiOpaHHOro  paspsga
OCYLLECTBNSAETCH HaXaTueM KHOMku "ApxvB", nepexod K crnegyrowemy paspagy —
kHonkoii "MpocmoTp R", K npedbiayliemy — kHonkon "TpocmoTp Y'. ®ukcaums
BbIOpaHHOrO  3HayeHusi MpoM3BOAMTCA HaxaTuem KHomkM “"BBog”, oOTMmeHa
BBEOEHHOro - kHonkom "M" Ecnn HOBOe 3HayeHWe HEeKOpPPEeKTHO, TO mnocne
coobLeHns

HEKOPPEKTHOE
3HAYEHME

Ha Aucnree BHOBb NOSIBUTCS CTapoe 3HavyeHue.

9.2.7. MNepexoa K cnepywolleMy napameTpy - eHympeHHul dAuamemp
mpy6onpogoda - OCyLlecTBNsSeTca C nomowpio kHomku "Tpocmotp R". Ha
avcnnee nosBuTCs coobLleHne:

BHyTp. anam. mm
[umcneHHoe 3HaveHwne]

Ecnu paHee 6bu1u e8edeHbl 3HavYeHUs1 ONTUHbI 8 HeWHel OKPYy>XHoCcmu
mpy6onpoeoda u mosiwuHbl CcmMeHKU mpy6onpoeoda, Mo 3Ha4vyeHue
8HympeHHe20 Quamempa ebI4UC/Issemcsi aeMmMomMamu4eckKu.

[ns u3MeHeHuss BHYTpPEHHero avameTpa TpybonpoBoga Heobxooumo
HaxkaTb KHOMKy "BBoa". B cTapluem paspsige nossBUTCA MUraloLLMN NPSIMOYTOSbHYIK.
MameHeHne 3HaveHus1 BbIOpaHHOro paspsija OCYLLECTBMSETCS HaXaTUeM KHOMKU
"ApxuB", nepexod K criegywouweMmy paspsgy — KHonkown “Tlpocmotp 3, K
npeablgywiemy — kHornkon “TlpocmMoTp \4 dukcauusi BbIOpaHHOrO 3HaYeHus
NpPoOn3BOAUTCS HaXXaTueM KHomnku "Beoa”, oTMeHa BBeAEHHOro - kHomnkon "M™" Ecnn
HOBOE 3Ha4YEHNE HEKOPPEKTHO, TO NOCIE COOOLLEHUSI

HEKOPPEKTHOE
3HAYEHME

Ha gucnriee BHOBb NMNOABUTCA CTapoe 3Ha4YeHune.
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9.2.8. lMepexoa Kk cnepywollemMy napameTpy - murn KOHmMposiupyemou
cpedbl - OCYLIEeCTBNSETCA C nomollpto kHonku "lMpocmoTtp RB". Ha aucnnee
NosIBUTCH COOOLLEeHNE:

Twn xngkoctn
[Ha3BaHwue xunakocTH]

Ecnn HeobxoguMo BBeCcTM HOBOE HasBaHWE >XWOKOCTW, crieayet
BOCMNOMb30BaThCcs kHonkon "BBO[", nocne 4ero B NeBOM HWXHEM yriy Aucnnes
3amuraet Kypcop.

C nomoubio kHonok "Mpocmotp Y unu "MpocmoTp R" npoussoamTcs
BblIOOp Ha3BaHWW XWOKOCTEN: XO0/100Hasi 800a; CMOYHble 800bl; 20psavas 800a;
creyuanbHas cpeda. Pukcaumst BbIODPAHHOTO 3HAYEHUSI NMPOM3BOAUTCA HaxXaTuem
KHOMKM "BBOA", 0OTMEHA BBEAEHHOrO - kHomnkon "M".

Ecnu BbIOpaH TMN XMAKOCTU crieyuasbHasi cpeda, Heobxoaumo BBECTU B
namAte npubopa napameTpbl 9TOM Cpedbl: CKOPOCTb 3Byka (M/C) w
KMHEMaTMYeCKylo BA3KOCTb (M7/c). MapameTpbl HEKOTOPLIX Cpen NpuBEAeHbl B

Tabnuue, I'IpI/IBeD,eHHOﬁ HXe.

Temnepartypa, °C| Tun )ugkocTu CkopocTb KvHemaTuueckas
3Byka, M/C BSI3KOCTb, M2/C

15 XonopgHas Boga 1465 1x10°
25 Mopckas Boga 1531 1x10°
20 [pesecHbIn cnupT 1076 0,75 x10°
25 CepHas kncnoTa 1258 11,2x 10"
0 XnapareHT CHCI,F 890 4x10°
25 AueToH 1174 0,4x10"
25 ABTOMOOMINBHOE Macno 870 190 x 10®
100 MaasyT npu 90°C 1400 1,2x10°
25 OnuBkoBoe macno 1430 100 x 10®
20 KepocuH 1325 1,8x10°
25 BeHaunH 1150 0,7x10°
20 [u3enbHoe TONNMBO 1330 8,9x10°

20



[na BBOOAA 3HA4YeHUA CKOPOCTW 3BYKa criegyeT HaxaTb KHOMKY
"MpocmoTp R". Ha gucnnee nosiBUTcs coobLLEHNE:
CKOPOCTb Y3, m/c
[UncneHHoe 3HaveHue]
Ons n3meHeHVs1 3Ha4YeHUsI CKOPOCTU 3BYKa HEOOXOAMMO HaxaTb KHOMKY
"Beoa". B crapwem paspsae nosBuTCH MUralowmni NpsMoyronbHuk. 3meHeHune
3HayeHus BbIOPAHHOrO paspsga OCYLLECTBMSETCS HaxaTueM KHOMku “"ApxuB",
nepexoa K cnepylowemy paspsgy — kHonkon “Tpocmotp R, K npegbigywemy —
kHomkoii  "MpocmoTp Y.  ®ukcaumsi BbIGPAHHOrO  3HAYeHMs  MPOW3BOANTCS
HaxaTMem KHOMKM "BBoa", OoTMEHa BBEAEHHOro - kHonkow "M". Ecnu HoBoe
3HayeHue HEKOPPEKTHO, TO Nocne coobLLeHus

HEKOPPEKTHOE
3HAYEHUNE

Ha gucnnee BHOBb NOABUTCA CTApOe 3HaYeHune.

[na nepexofa K 3HAYEHUIO KMHEMATUYECKON BA3KOCTW criegyeT HaxaTb
kHonky "MpocmoTp RB". Ha gucnnee nosisutcs coobLieHue:

BA3KOCTb, m2/c
[UncrneHHoe 3HaueHe x 107

Ons n3meHeHns KNHeMaTUYEeCKON BA3KOCTN HEOOXOAMMO HaxaTb KHoMnky "Beoa”. B
cTaplieMm paspsae nosBuUTCAa MUralowmnii NpAMOYrosibHUK. VIsMeHeHne 3HayveHus
BblIOpaHHOro paspsija OCYLLEeCTBMNSETCA HaXaTuem KHomku "ApxuB", nepexod K
cnepylowemy paspsgy — kHonkow “TlpocmoTp B, K npegblayliemMy — KHOMKOMW
"MpocmoTp Y". ®uKcaLms BbIGPAHHOrO 3HAYEHNS MPOU3BOAUTCH HaXKaTUEM KHOMKM
"BBoa", oTMeHa BBeOeHHOro - kHonkown "M". Ecnn HOBOe 3HauYeHue HEKOPPEKTHO,
TO nocne coobLeHns

HEKOPPEKTHOE
3HAYEHME

Ha gucnrniee BHOBb NMNOABUTCA CTapoe 3Ha4YeHune.
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9.2.9. [llepexon K criegylowemy napameTpy — Mamepuas CMeHKU
mpy6onpogoda - OCyLlecTBNsSeTca C nomowpio kHomku "Tpocmotp R". Ha
avcnnee nosBuTcs coobLleHne:

Matepunan Tpy®.
[Ha3BaHWe maTepuanal

Ecnn Heobxogumo BBeCTM HOBOe Ha3BaHWe maTtepuana Tpybonposoaa,
cnepgyeT Bocnonb3oBaTbcs kKHomkon "BBOM", nocne 4ero B NeBOM HWXKHEM Yriy
Ancnnes samuraet Kypcop.

C nomoublo kHonok "MpocmoTtp Y" unm "MpocmoTtp R" npoussoamuTcs
BblIOOp HasBaHWii MaTepuanoB TpyOOMPOBOAOB: cmasik Hepxaserow,as, cmarb
Hu3koyeanepoducmas, NBX, nonuamurneH ebicokoeo 0asneHus NBL, nonusmurneH
Hu3kozo OasneHus lMTH, dyayH.

Ons 3aHeceHuss B namsATb npubopa BblbpaHHOro Tuna MaTepuana
TpybonpoBoga HeobxogMmo  BOCMOMb30BaTbCA KHoMkon «BBOMO» (npu aTom
Kypcop MoracHeT), B NPOTUBHOM Criydae nepexon K crnegyloweMy napameTpy
OyaeT 3anpeLueH.

9.2.10. lepexon K cnepylowemMy napameTpy - CPOK 3JKcrsyamayuu
(8o3pacm) mpy6onpoeoda - OCyLLECTBSIETCS C MOMOLLBIO KHOMKK "TpocmoTp R,
Ha grcnnee nosiBUTCS COOOLLEHME:

Bospact Tpyb.
[umcneHHoe 3HaveHwne]

Ecnm HeobxogoMmo BBECTM HOBOE 3HA4yeHMe cpoka  CryxObl
TpybonpoBoaa, crieayeT Bocrnonb3oBaTtees kHonkor "BBO[", nocne yero B nesom
HVKHEM YTy Aucnnes 3amuraeT Kypcop.

C nomousio kHonok "MpocmoTtp Y' unm "MpocmoTtp R" npoussoamuTcs
BblIOOp 3HayeHWn cpoka cnyxbbl Tpybonposoga: He bornee 1 eoda; He bornee 2
nem; He borniee 5 nnem; He bornee 10 nem; He 6onee 15 nem; bonee 15 nem.

Pukcaumss BbIOPAHHOrO BapuaHTa MPOM3BOAMTCS HaXaTUEeM  KHOMKM

"BBoAa", oTMeHa - Ha)xaTuem KHornku "M".
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9.2.11. lMepexoq k cneaywliemy napameTpy — eapuaHm ycmaHO8KU
ynbmpa3eyKoebix u3sslyyamesnieli Ha mpy6onpoeod — OCYLIECTBNSIETCA C

nomoLbto kHonku "TMpocmoTp R". Ha gncnnee nosiButcs coobLyeHue:

BAPWAHT YCTAHOB.
HasBaHue BapuaHTa yCTaHOBKK

Ecnun HeobGxoaMmo BBECTM HOBLI BapuaHT YyctaHoBkn YW1 un YW2,
cnepgyeT Bocnonb3oBaTbcs kKHomkon "BBOM", nocne 4ero B N1eBOM HWXKHEM Yriy
aucnnes samuraet Kypcop.

C nomolusio kHonok "MpocmoTtp Y" unm "MpocmoTtp R" npoussoamuTcs
BbIOOp BapuaHTOB YCTaHOBKM YNbTPa3BYKOBbIX M3rydaTenen: ABYXCTOPOHHWUIA Z-
BapuaHT UNN OAHOCTOPOHHWIA V-BapuaHT, CM. NpuroxeHune 7. Npu AByXCTOPOHHEM
Z-BapviaHTe nornesHbli curHan B 2 - 3 pasa 6onbLue, YeM Npu OgHOCTOPOHHEM V-
BapuaHTe.

Pukcaumss BbIOPAHHOrO BapuaHTa MPOM3BOAMTCS HaXaTUEM  KHOMKM
"BBoAa", oTMeHa - HaxaTuem KHornku "M".

9.2.12. Mepexog K cnepyoLwiemMy napameTpy - GsUHa npsiMosiuHeiHo20
y4yacmka mpy6onpoeoda Mexdy 2udpaesiudecKum CcornpomuesieHuemM Uu
mecmom ycmaHoseku [11-1 ocywecTBnseTcs ¢ NOMOLLbI0 KHomnku "TpocmoTp R™.

Ha grcnnee nosiBUTCS COOOLLEHME:

Mr-1 ycr./ go (nocne, HOMUHar)
"'map_conp, H (h) = [4ncneHHoe 3HaveHne, Dy]

roe H (h) —anuHa npsmonuHeriHoro ydactka TpybonpoBoga Mexay rugpas-
NNYECKUM CONPOTUBMEHNEM N MecToM ycTaHoBku MM1-1, namepsercs B ea. Dy.

CoobuieHne
Mr-1 ycrt.: HomuHan
H = 10Dy; h 2 5Dy
COOTBETCTBYET HOMWHanNbHOW ycTaHoske [11-1 OTHOCUTENBbHO rMAPAaBINYECKOrO
CONPOTUBMEHWSA, NPWY KOTOPON AAaHHOE COMPOTUBMEHME HE OKa3blBaeT BMUSHUSA Ha

MEeTpOrorMyeckue XxapakTepucTuki npuéopa (CM. npunoxeHve 8).
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C nomoubio kHonok "MpocmoTtp Y' unm "MpocmoTtp R" npoussoamuTcs
BbIOOp  rMOpaBnMYECKUX  COMPOTUBIEHWUA:  «MPOUHUK»,  «KOMEHO» - W
pacnonoxeHue MNlM-1 0THOCUTENBHO HUX.

YBenuyeHve Ha eauHULY YUCMEHHOro 3HadyeHus BenuuuH H wnn h
ocyulectBnsieTcs kHonkon "APXWMB".

Pukcaums BbIOPaHHbIX BapuaHTa U 3HayYeHWsi NPOU3BOAMTCS HaxaTuem

KHOMKM "BBOA", OTMEHAa BbIOpaHHOro HaxxaTnem KHonku "M".

9.2.13. TlMepexon Kk cnepylolleMy napameTpy - paccmosiHue L mexdy
ynbmpa3seykoebiMu usnyyamensamu YUL(+V) u  YU2(-V) (npunoxeHus
9,10,11,12) - ocywecTBNgeTcs € nomoLblo kHonku “TpocmoTp R" Ha gucnnee
NosIBUTCHA COOOLLEeHNE:

Pac. mex. a., Mmm
[uMcneHHoe 3HadYeHne BENUYUHBI L]

OTa BenuuMHa BLIYUCMSIETCA  PAacXOAOMEpPOM B  3aBUCMMOCTM  OT
BHYTPEHHErO [aMameTpa, Tuna YCTaHOBKW, TOMWMHLI CTEHKW, Martepuana
TpybonpoBoaa, a TaKkke Tuna KOHTPONMPYEeMOM XuakocTu. PaccmosiHue L
usmepsiemcsi mexdy ckocaMu Ha Kpbiwkax dam4ukoe (Mpunoxexue 9). Oanee

HeobxoaMMo NoAroToBUTL pr60l’|pOBO/J, K yCTaHOBKe OaT4UKOB.

10. MOHTAX YCTAHOBOUYHbIX NMPO®UIIEN

10.1. Npu yctaHOBKE Ha FOPU3OHTaNbHbIA Yy4acTok Tpybonposoaa
YCTaAHOBOYHbIE NPOMUAM [AOMKHbI HaXOAUTbCA B TFOPU3OHTANbHOW MMOCKOCTU
BOOMb MPOTMBOMONOXHBLIX 00pasyloLIMX M3MEPUTENLHOTO yvacTka Tpybonposoaa
Ha HapyXHOW MOBEPXHOCTU, TaK Kak 0cafok Ha AHe TpybonpoBoAa U BO3MOXHbIE
BO34YLUHbIE My3blpbKU BBEPXY NPEnsiTCTBYIOT MPOXOXAEHWUIO ynbTpassyka. [Mpu
YCTaHOBKE Ha  HaKMOHHbIA WNU BepTUKanbHbIA Yy4YacTok TpybonpoBoaa
HanpaBreHMe MnoToka [OSHKHO ObiTb BoCxoAswmMM Anst n3bexaHns BO3MOXHOIMo
paspblBa noTtoka UM oOpas3oBaHusi BO3gylWHOro Mewka. PaccrosHve ot
rmapaBnMYecKoro ConpoTMBIEHNS 4O MecTa YCTaHOBKM AaTymkoB (H) gormkHO BbiTb

He wmeHee 10 Dy, OT MecTa YCTaHOBKM [JaTyMKOB [0 nocneayloLwero
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rmgpasnudeckoro conpotusnenns (h) He meHee 5Dy. Tllpu oTcyTCTBUM
NPSMONMHENHOIO y4yacTka TakoW AMUHbI BO3MOXHA YCTAHOBKA Ha COKpalleHHOM
NPSAMONUHENHOM y4yacTke (cM.n. 4.3).

10.2. PasmeTka MeCT yCTaHOBKM Npodunen 1 nsnyyartenen.

10.2.1. C nomowpbio PyneTkn M3MepUTb ANWHY BHELHEW OKPYXXHOCTU
TpybonpoBoga. Ha mpoTuBononoxHeix cTopoHax TpybonpoBoga HaHECTU PUCKM,
paccTosiHie Mexay KOTOPbIMW AOIMKHO ObiTb PaBHO MOMIOBUMHE AOfMHbI BHELLUHEN
OKPY>XHOCTM TPyGONpoBoAa, C To4HOCTLI0 F 1 MM. Yepes 3Tu pucku NpoBecTM ABe
npsiMble NWHWM, napannenbHble ocu Tpybonposoga. [OnA 3Toro  yaobHo
MCMOmMb30BaTb  YCTaHOBOYHbIE Npoduny, BblpaBHMBAKOWMECS BOOMb  OCU
Tpybonposoaa.

10.2.2. Ha ogHy 13 NWUHWN HaAHECTU [OBE PUCKU YCTAHOBKW U3nyyaTtenem,
paccTosHWe MexXay puckamu OOMMKHO PaBHATLCS BbIYMCIIEHHOMY PacxogoMepoM
"paccmosiHuto L mexOy damyukamu" (n. 9.2.13). [ns AByXCTOPOHHEN Z-yCTaHOBKM
[aTunkoB HeobxoOMMO OfHY W3 PUCOK YCTAHOBKM [OATYMKOB MEPeHecTn Ha
NPOTMBOMOSIOXKHYIO NUHMIO, 00epHyB TpybonpoBOA MEHTOW WNW PYNeTKoOn w
COBMECTMB KOHUbl reHTbl. Tpybonposog 6onblioro Auamerpa Heobxogumo
obopaunBaTh LUMPOKOW NeEHTOM (ra3eTonm Wnu pynoHoM oO60eB), YTO MOBbLICUT
TOYHOCTb nepeHoca. Takum oOpa3oM, MOMy4eHO [ABe TOYKU YCTaHOBKM
nanydvaTenem.

10.2.3. Kaxxpgoe MecTo ycTaHOBKM m3nyyaTtenen HeobxoaMmo 3a4nucTuTb
OT PXXaB4YMHbI, KPACKM MU APYrMX NOKPbITUIA OO MeTannmnyeckoro bnecka ¢ NoOMOLLbHO
NocKoro HanunbHuka. Pa3vep kaxgow 3auunwieHHon obrnact: 50 MM nonepek u
150 mm Boonb (-100 + +50 MM OT TOYeK YCTaHOBKM M3ny4daTenei) Tpybonposoaa.
Ha TpybonpoBogax gnameTtpom 6onee 300 MM 3auuieHHyto obnactb crnegyet
yBenuuntb. Ha 3auniieHHo o6nact He AOMKHO ObiTb PAaKOBUH, KABEPH, CBApPHbIX
LUBOB, PE3KMX BbLICTYNOB Unu BnaguH. Ecnu 3aunctka He nomoraet, Heobxoaumo
BblbpaTb Apyrve Mecta Ans yCTaHOBKM U3nyyaTenen.

10.3. [Ans ABYXCTOpPOHHEW Z-yCTaHOBKM [aTYMKOB MOHTMpPYeTcs [fBa
YCTaHOBOYHbIX npodmns (NpunoxeHns 9, 10, 11), And OAHOCTOPOHHEW V-

YCTaHOBKM - 0QunH nNpodurnb (Mpunoxexue 12).
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10.3.1. Ouuctute TPyOONPOBOL OT rPsi3n, CTPYXKEK, OMUMIOK WM NbiNu Mo
BCEN ANIMHE U LWMPUHE YCTAHOBOYHbIX NPOUNEN.

10.3.2. KOHTpOrbHbIE PUCKM Ha TOpLaxX YCTaHOBOYHbIX NPOMUNIEN AOMMKHbI
coBnagatb C MUHWSMM, MPOBEAEHHbIMKM BAONb oOcu Tpybonposoga. Kpas
3auneHHbIX obnacTe Ans yCTaHOBKM [OAaTYMKOB [OIDKHbI HaxoguTbCA Ha
paccTosHuM He MmeHee 30 MM OT KpaeB BHYTPEHHWUX YacTen npodunen. BaaumHoe
pacnonoXeHne YCTaHOBOYHbIX MpodUNen 3aBUCUT OT PacCTOAHWUA  Mexay
AaTtynkaMmu 1 OPUEHTUPOBOYHO NpPUBEAEHO B NpunoxeHusax 9, 10, 11.

10.3.3. Kpenex yctaHoBOYHbIX Npodmnen Ha TpybonposBoae AMaMeTpom
Ao 500 MM BbINOMHAETCA C MOMOLULID LEenen W3 KOMMekTa nocTaBKu,
HaTArMBaemblX MpU BbIBOPAYMBAHWM HATSKHbIX BUHTOB. Ha TpybonpoBobl
AvameTpom 6onee 500 MM pekomMeHOyeTCs NpuBapuTb OUKCHUPYOLWME YTrOMKK, CM.
npunoxexue 9, 10, 11.

10.3.4. Tlocne MOHTaXa YCTaHOBOYHbIX npodunen HeobxoaMmo

nepeHecTn Ha HUX ABE PUCKU YCTaHOBKW JAaTYUKOB, NonyyeHHble B N.10.2.2.

11. YCTAHOBKA YNIbTPA3BYKOBbIX U3NTYYATEJEN

Mpw npoBeaeHUM cBapo4HbIX paboT Ha Tpy6onpoBoae Heob6xoaUMO
CHATb YNbTpa3ByKoBble usnyyartenu YU-1 u YU-2 c tpy6onpoBoaa.

11.1. BknounTb pacxogoMep, BOMTU B MEHIO NOnb3oBaTens, 4ONTU A0
nyHkTa "Amnnutygal, mB".

11.2. YctaHoBKa u3nydvaTenem.

Ha npaBnnbHO YCTaHOBMEHHbIX U3NyYaTensax CTPEnkn A0MmMKHbLI coBnajaTb
C HarnpasIieHMeM OBWKEHUS XUOKOCTU, U3nyyaTenb CO 3HaKoM "+" JOIMKeH CTOSATb
BbILLIE NO TEYEHUIO, YEM U3My4vaTerb CO 3HaKom "—"

11.2.1. Ha pabou4yio noBepxHOCTb uanydatens "+V" HaHecTu Cnon CMasku
TonwmHon (0,5 - 1,5) MM 1 BCTaBWTb M3ny4aTenb B YCTAHOBOYHBLIN MPOdunb
(cTpenka Ha usnyyatene AOMMKHA coBnagaTb C HanpaBreHWeM OBWKEHUS MoToka
XWOKOCTU), NIIOTHO NpWXaTb PYKOW K npeaBapuTenbHO 3a4ULLEHHOW NMOBEPXHOCTU

pr6onp0|30p,a N HEeMHOro noasuratb Brnepen-Hasaj, 4YTOObI pa3naBnUTb cnou
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cMmasku. 3atem uanydaTtenb NpuxkaTb K NOBEPXHOCTM TpybornpoBoda MpuiKUMHbLIM
YCTPOMCTBOM (CM. puc. 1) Tak, YTOObl BEPXHUIA CKOC KPbILKU M3ny4aTens Obin

HaMpPOTMB PUCKM yCTaHOBKW AaTunkos (n.10.3.4)

M4

MpwxumHoe
YCTPOWCTBO

Tpy6onposop

puc. 1

11.2.2. Ha pabo4yto NoBEpXHOCTb BTOPOro YrbTPa3ByKOBOro M3nyyartensi
"-V" HaHecTu cnowu cmaskum TtonwuHon (0,5 + 1,5) MM u BCTaBuTb mM3nyyatenb B
Apyron (ana  [ABYXCTOPOHHEW Z-yCTaHOBKW) YCTaHOBOYHbLIA npodunb Ha
paccTtosHue L oT YUN1(+V) HWKe No TEeYEHWo XnakocTu (npunoxenus 9 - 11). B
crny4vae 0OQHOCTOPOHHEN V-yCTaHOBKWM BTOPOW M3ryyaTternb yCTaHaBMMBaeTCs B TOT
Xe npodurnb, 4TO U NepBbi (NpunoxeHne 12). PacctosHne L namepserca mexay
BEPXHMMM CKOCaMu Kpbllwek pJatymkoB. CTpenka Ha wusnydaTene [OMmkHa
coBnagaTtb C HanpaeneHnem ABWKEHUSA NOTOKa XUAKOCTW. MNOTHO npwxaTtb pykon
nsnyyaTtenb K MOBEPXHOCTU TpybonpoBoga, Mpu 3TOM 3HayeHue amnnuTyabil
[oIMKHO B6biTb OT 300 MB go 4000 mB.

Ecnu ycnoeume 300 mB < Al < 4000 MB He BbINomnHsieTcsi, To HEO6X0ANMMO
nepenTn K cnegytoLemy napameTpy ypo8eHb yribmpa3syko8o20 cueHarsa.

11.2.3. Mepexon K criegyoLlemy napameTtpy, yposeHb
ynibmpa3eyKogo20 cu2Hasa, OCyLLECTBMAETCA C NOMOLLBIO KHoMku "MpocmoTp 3"

Ha gucninee nosiBUTCA COOBLLIEHME:
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YpoBeHb Y3 curHana
[Hn3kni], [BbICOKMI]

[na n3mMeHeHus 3HavyeHus YPOBHS YNbTPa3BYKOBOro curHana cnegyer
HaxaTtb kHonky "BBO[", nocne 4ero B feBOM HWXHEM yrry AUCNNes 3aMuraer
Kypcop.

C nomolwbio kHonok "MpocMoTp Y" nnu "MpocmoTp R" BeIBUpaeTcs apyroe
3Ha4eHne ypoBHSA curHana.

Pukcaumss BbIOPAHHOrO 3HAYeHWsI MPOU3BOAUTCA HaXKaTUEM  KHOMKM
"BBoa", oTMeHa BBEAEHHOrO - kHomnkon "M".

Ecnu 3HayeHne amnmmtygbl Al 6onbwe 4000 MB, TO 3HayeHue ypoOBHS
curHana HeobxoanMo yCTaHOBUTL B COCTOSIHME "HU3KUIA",

Ecnu 3HaveHve amnnutygsl Al meHbwe 300 mMB, To 3HaveHue ypoBHS
curHana HeobxoaMMo yCTaHOBUTb B COCTOSIHME "BbICOKMRA".

11.2.3. BepHyTbCs C MOMOLLBIO KHOMKKM "TlpocmoTp Y" K npeabiayLiemy
napametpy "Amnnutygal”. Amnnutygal [formkHa HaxoauTbCs B nNpedenax
50 MB < Al < 4200 mB. Ecnn 87O COOTHOLLEHME He BbINOMHAETCH, HE0bX0aAMMO
CMeHUTb CcMa3Kky (Npu WUCMOMb30BaHUWM 3JMOKCUMAHOW CMOfMbl 6e3 oTBepavTens
curHan B 2 pasa 6orbLue, 4em Npu UCMOMb30BaHUM NUTONA) UMW CMEHUTb BapuaHT
yCTaHOBKM 4aT4MKOB (Npy OBYXCTOPOHHEM Z-BapuaHTe curHan B 2-3 pasa bornblue,
YyeM npu OAHOCTOPOHHEM V-BapuaHTe) UNM COBUHYTb OaT4MKM Ha paccTosiHWE
+ (10 + 100) MM, COXpaHUB PacCTOSIHUE MeXZY HUMW, U JOOMTbCS 3HaYeHus
amnnutygblil 50 mB < Al < 4200 mB Ha HOBOM MecTe.

11.2.4. Ecnu He ypaetcs nony4nTb amnnuTyay curHana 6onbwe 50 mB,
TO BO3MOXHO, YTO:

a) B TpybonpoBoAe HET XMAKOCTY;

6) HenpaBwUIbLHO YCTAHOBIIEHbI YNbTpa3BykoBble uanydyatenn YN1(+V) u
YW2(-V) (cTpenku Ha HUX JOMKHbI ObITe HanpaBneHbl B 04HY CTOPOHY U coBnaaaTb
C HanpasfneHuem [OBWXKEHUA MOTOKa >KMAKOCTW, uanydatens "+V" [OrKeH
HaXOAMTLCA BbILLE NO TEYEHUIO NOTOKA XNOKOCTU, Yem usnydatens "-V");

B) NSIOXO 3a4uLLeHa NOBEepXHOCTb TPYBGOoNpoBoaa;
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r) KONIMYECTBO ra3oBbIX BKIMIOYEHU U TBEPAbIX YACTUL, B KOHTPONMPYEMOW
cpene npesbiwaer 1%. PekomeHayeTcss HaWTW Opyroe MecTo AfS YCTaHOBKU
pacxonomepa, Hanpumep, nepen rmapaBnnyeckum CONpPOTUBIIEHNEM
(anadparmon);

O) Ha BHyTpeHHem cTeHke TpybonpoBoga o6pa3oBanucb HapOCThI.
PekomeHgyeTcss HaWTu yyacTok TpybonpoBoga C MWHMManbHbIM — CPOKOM
aKcnnyaTauum unu caenatb BCTaBKy B TpybONpoBoA4 HOBOMO y4acTka;

e) Mmartepuan TpybonpoBoga HE3BYKONPOBOAEH W3-32 BHYTPEHHUX
HEOAHOPOOHOCTEN, TPpelwmrH W KasBepH. PekomeHayeTca caenatb BCTaBKy B
TpybonpoBoa HOBOroO y4acTka 13 3ByKOMpPOBOASLLEro MaTepmana.

Mepexopn Kk TOYHOW ycTaHOBKe AaTymkoB ocyllectensetcs TOJIbKO nocne
nonyyeHns 3aHaveHns amnnutyasil 50 mB < Al < 4000 mB.

11.2.5. ToyHas yctaHoBka gatymkoB. C nomolubto kHomku "TpocmoTtp R
Heobx0OMMO NepenTu K cnegyowemy NyHKTY — amnaumyoa?2 yiibmpa3eyKogoz20

cuzHana. Ha gucnnee nosiButcst cooOLLeHme:

Amnnutyga 2, mB
[4ncneHHoe 3Ha4veHue (0 - 4200)]

3atem crnegyeT MeaneHHO CcABWratb  YrbTPasBYKOBOW  u3nyyarterb
YW2(-V) B HanpaBneHun YN1(+V), 4OOMBLUMCH CHWKEHUSI 3HAYEHNS aMNNnTyabl2 B
nontopa - fABa pas3a OT HayanbHoro. 3atem YW2(-V) cnegyeT MeaneHHo
otoasuratb oT YN1(+V), Npn 3TOM 3Ha4YeHne aMnnuTyabl2 HA4YHET YBENUMYMBAaTLCS,
OOCTUrHET MakcMMyma M CTaHeT yMmeHbluatbcs. Heobxogumo 3adumkcmpoBaTthb
[aTyuK B TMOSMOXEHUM MaKCUMarnbHOro 3Ha4dyeHusa aMmnnuTyabl2, YUCreHHoe
3Ha4YeHne KOTOpOoro npu 3ToM AOSMKHO ObiTb B AvanasoHe oT 50 go 4000 mB. MNpu
AanbHenweM pasaBkeHn AaT4YMKOB NOSABATCA APYrne 3HaYeHus MakcuMmyma, HO
npaBuIbHOE MOMOXeHWe [AaTYMKOB - MakCUMyM, Onuxkanmii K pacyeTHOMy
paccTosHWio. HangeHHoe nonoxeHne AaT4nNKoB MOXET OTNMYaTbLCA OT pacyeTHOro
He 6onee, yem Ha 0,07 Dy. Npu HEBO3MOXHOCTU TOYHO OMPELENUTL MONIOXEHWE
[AaTyYMKOB MO MAKCMMyMy CUrHamna ux cnegyert ycTaHOBUTbL Ha pacctosiHue Ha 0,05

Dy meHee pac4yeTHoro.
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11.2.6. [Ons Bu3yanbHOro HabnoaeHnss MHPOPMAaLMOHHOIO CcurHana
MOXHO NOAKMoYMTb ocuunnorpad kK knemmam GND, CP8 u CP3, ucnonb3ays
BbICOKOOMHbIV Lyn. CMHXPOHU3aLMI0O HEOOXOONMO BbINOMHATL MO MOMOXUTENbHO-
My pOHTY Ha knemme CP8, nomnesHbli curHan HabmogaTb Ha knemme CP3.
3agepxkka BpeMeHn B MKC Mexay ¢dpoHTom Ha CP8 u curHanom Ha CP3 gns
[OBYXCTOPOHHEW YCTaHOBKM M XOMNOAHOW BOAbl MPUMEPHO paBHa AnameTpy TpyObl B
MM. Paboueln sBnsetrcs nepBasi MONOXWUTENbHasi NOMyBOMHa, ee aMnnuTyga
JormxkHa 6bITb B npegenax ot 50 go 4200 mB.

11.2.7. 3atem cnegyet 3adwmkcupoBate YWU2(-V) B yCTaHOBOYHOM
npocune ¢ NOMOLLBI0 MPUXUMHOIO YCTPOWCTBA. 3HayeHue amnnuTyabl Npyu 3TOM
OOMKHO ObITb MeHblie 4200 MB. [ns npocmoTpa pesynbTaToB W3MepeHus
Heobxoonmo BepHyTbcst B pexum "MSMEPEHUA", Heckonbko pa3 HaxaB Ha

kHonky "MEHIO". Ha aToM ycTaHOBKa 4aT4YMKOB 3aKOHYEHa.

12. YCTAHOBKA HYJIA PACXOOOMEPA

12.1. Mpn ycTaHOBKe YyNbTPa3BYKOBbIX W3ny4yaTenen Ha Tpybonposog
BCNEACTBME HEPOBHOCTEN BHELUHEW W OTMOXEHUA Ha BHYTPEHHEN MOBEPXHOCTU
BO3MOXHO MaparnnenbHoe CMELLEHNEe PacxXOOHOW XapaKTepucTuku npubopa,
KOTOpOoe MOXeT focTuratb BenuumHbl + 0,1 m/c. KomneHcauus 3Toi NorpeLuHocTy
OCYLLIECTBISIETCA YCTAHOBKOW Hynsi npubopa.

Ons nepexopa n3 pexuma "MISMEPEHUA" B pexum "YCTAHOBKA «0»"
TpebyeTcs oAMH pa3 HaxaTb KHoMky "M", koTopasi pacrnofiokeHa Mof KpbILLKOW
npubopa (npunoxeHue 5), Ha aMcnnee NOSBUTCS NPeAnoXeHue:

MEHIO MOJb30B-J1A

Oanee nouck pexunma "YCTAHOBKA «0»" ocyliecTBnsieTcs ¢ NOMOLLbHO
kHorok "MpocmoTtp V" wnm "MpocMoTp R" Ha aucnnee [AOMKHO MNOSIBUTHLCS
coobLeHune:

"YCTAHOBKA «0»"

Bxoa B pexum "YCTAHOBKA «0»" ocyLLecTBNSIETCS C MOMOLLbIO KHOMKM

"BBOL" Ha ancnnee nosiBnsieTcs coobLueHne:
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VHecmell, m/c
[umcneHHoe 3HaveHwne]

roe VHecmelw, — W3MEpPEHHOe pacxogoMepoM 3HayeHue CKOpPOCTUM MOoToKa
KUOKOCTU.

YcTaHoBky «0» npubopa MOXHO NPOBECTM ABYMsi criocobamu:

12.2. Ecnv BO3MOXXHO OCTaHOBWUTb MOTOK XXWAKOCTU, TO:

12.2.1. OcTaHOBUTb MOTOK;

12.2.2. Npw 3anofnHeHHOM XMOKOCTLI0 TpyOonpoBoAe 3anucatb 3Ha4YeHNe
VHecmeLy (MOXET ObITb OTpULATENBHbIM);

nponuctate cogepxumoe pexnma "YCTAHOBKA «0»" ¢ NOMOLLbIO KHOMOK
"MpocmoTp Y" nnu "TpocMoTp R 10 NOSIBREHNA Ha AMCTNee COOBLLEHNS:

CwmelleHne, V m/c
[umcneHHoe 3HaveHwme]

12.2.3. BBectu 3HayeHne

CwmelleHune, V M/c = — VHecmell, M/c

[nsa atoro HeoGxoauMo BOCMoONb30BaTbCs kHonkor "BBOL", nocne 4yero
cTapwmii paspsif BblAENUTCA KypCOPOM. YBENWYeHue Ha eauHuly 3HadeHus
paspsga, BblOENEHHOro  KypcopoMm, ocylectsnsietcsas  kHonkon  "APXWUB",
nepemellieHe Kypcopa - ¢ NoMoLblo KHorok "Tpocmotp Y" unm "MpocmoTp R"
HabpaHHoe 3HauyeHue 3anucbiBaeTcsl B NaMsiTb Npubopa C MOMOLLBK KHOMKK
"BBOO".

12.3. Ecnu HEBO3MOXHO OCTaHOBUTb MOTOK >WOKOCTM, HO pacxon
cTtabuneH, To:

12.3.1. 3anucatb YWCNEHHOE 3HA4YeHWEe CKOPOCTU MOTOKa >KUOKOCTU
VHecmeL, m/c (MOXET ObITb OTpULaTENbHBLIM);

12.3.2. Tponuctate pexum "YCTAHOBKA «0»" C NOMOLUbIO KHOMOK
"MpocmoTp Y" nnu "MpocmMoTp R 10 NOSIBREHNA Ha AMCTnee COOBLLEHNS:

AMIMITNTYOA 1, mB
[UncneHHoe 3HaveHue]
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NOMEHATbL MecTamMu ynbTpassykoBble uanydatenun YN1(+V) n YU2(-V) (TovHOCTb
yctaHoBkn 1 mm). Mpu atom ctpenku Ha YU1(+V) u YWN2(-V) pomkHbl GbiTb
HanpasreHbl B CTOPOHY, MPOTMBOMOMOXHYIO HanNpabfeHUo OBWXEHUS MNOToKa
XnakocTu. HoBoe 3HaveHve amnnuTydbll He JOMKHO OoTnMyaTbcs Gonee Yem Ha
(5 — 10) % ot cTaporo 3HadyeHusi. B npoTMBHOM crnyyae HaHeCT! Ha AaT4YUKU HOBbIN
CINOW CMa3Ku;

12.3.3. TMponuctate pexum "YCTAHOBKA «0»" C NOMOLUbIO KHOMOK

"MpocmoTp Y" nnu "TpocMoTp R 10 NOSIBREHNSA Ha AMCTNee COOBLLEHNS:

VHecmel, m/c
[UncneHHoe 3HaveHue]

3anucaTtb HoBOe 3HadeHue VHecMell, M/C (MOXeT OblTb oTpuLaTenbHbIM);
12.3.4. Mponuctate pexum "YCTAHOBKA «0»" C MOMOLLBI KHOMOK
"MpocmoTp Y" unu "TpocMoTp R 10 NOSIBREHNA Ha AMCTnee COOBLLEHNS:

AMIMITNTYOA 1, mB
[UncneHHoe 3HaveHue]

NnocTaBuUTb YNbTpa3ByKkoBble manyyatenu YN1(+V) n YU2(-V) B nepBoHayanbHoe
nonioxeHue (TouHocTb yctaHoBku 1 mm). Mpu atom ctpenku Ha YUL(+V) n
YWN2(-V) pomkHbl ObiTb HanpaBneHbl B OAHY CTOPOHY M coBnagaTb C
HanpaBneHneM OBWXEHUsI NOTOKa Xuakoctu. Hosoe 3HauveHne "AMIMIINTYObI
1" He pomxHO oTnuuaTtbcs Gornee yem Ha (5 — 10) % oOT cTaporo 3HayeHus. B
NPOTUBHOM Cfy4ae HAHEeCTU Ha AaT4MKM HOBbIN COW CMasKu;

12.3.5. Mponuctate pexum "YCTAHOBKA «0»" C MOMOLLBI KHOMOK
"MpocmoTp Y" nnu "TpocMoTp R 10 NOSIBREHNSA Ha AMCTnee COOBLLEHNS:

VHecmel, m/c
[umcneHHoe 3HaveHwne]

3admkcupoBaTe HOBOe 3HadeHue VHecmew, m/c. OHO [OMKHO coBMagatb C
3ahMKCUPOBaAHHBLIM  3HadyeHMem VHecwmell,, M/C, nonyyeHHbiMm B n.12.3.1.

CoBnageHve pesynbTaTOB O3HA4YaeT, YTO 3a BpeMsi BbiNonHeHus n.n.12.3.1. -
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12.3.5. ckOpOCTb NOTOKa He u3MeHunacb. B npoTnBHOM crnyyae NoBTOPUTL MYHKTbI
12.3.1 + 12.3.5.

12.3.6. TMponuctate pexum "YCTAHOBKA «0»" C NOMOLLbIO KHOMOK
"MpocmoTp Y" nnu "TpocMoTp R 10 NOSIBREHNSA Ha AMCTnee COOBLLEHNS:

CwmelleHne, V mic
[UncneHHoe 3HaveHue]

YCTaHOBUTb YUCIIEHHOE 3HaveHue cMmeleHus V m/c, paccynTaHHoe no

dopmyne:

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

Cmewenue Nm/l c = -

[nsa atoro HeoGxoauMo BoOCMonb30oBaTbCs kHonkor "BBOL", nocne yero
CTapLunii paspsii YMCNEHHOrO 3HAYEHUS BbLIOENMUTCH KYpCOPOM. YBENMUYEHWE Ha
eQuHULYy 3HadeHns paspsa, BblOENeHHOro KypcopoM, OCYLLUECTBMASETCS KHOMKOW
"APXMB", a nepemelleHne Kypcopa - C MOMOLUbIO KHOMOK "TpocmoTp Y" unu
"MpocmoTp R". HabpaHHOEe YMcnoBoEe 3HaYeHWE 3annCbiBAaeTCsl B NamsTb npubopa
C nomoLusto kHonku "BBOL".

Ha atom "YCTAHOBKA «0»" npubopa 3akoH4yeHa. [Ons npocmoTpa
pe3ynbTaToB W3MepeHWn Heobxogumo BepHyTbcs B pexum "MSMEPEHUA"

OBYKPAaTHbIM HaXkaTuem KHornku "M".

13. BIOKUPOBKA U3MEPEHUI MPU NMYCTOM
TPYBOMPOBO/[E.

Mpu akcnnyaTauum pacxofoMepa GblBalOT CUTyauuu, Korga Tpybonposos
He MOMHOCTbLIO 3aroJIHEH XMOKOCTBIO UMK ONycToLLeH. B aToM crnyyae nokasaHust
pacxofoMepa He pernameHTMpoBaHbl. [ns Toro, 4ToObl MpW He3amnosIHEHHOM
TpyGonpoBoae pesynbTaT U3MepeHUs: PaBHANCS HymMio, pekoMeHayeTcsl Z-BapuaHT
YCTaHOBKM u3nydyaTernei, yron B Mexzay MnocKOCTbi YCTaHOBKWU uanydaTtenen u

rOPU30HTAarbHOM MNIOCKOCTLIO A0MKeH BbiTb BonbLue 20° (puc.2 )
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YposeHb
3anornHeHus

Puc.2
[nsa nepexoaa us pexuma "MSMEPEHWSA" B pexum "HESAMONHEHHbIN
TPYBOINMPOBO[" TpebyeTcs oanH pa3 HaxaTb KHoMkKy "M", koTopasi pacnonoxeHa

nog KpbiLwkoii NpuGopa (MpunoxeHue 5), Ha guUcnee NosiBUTCS NpeanoXeHue:
MEHIO MOJTIb30B-NA

Nanee nouck pexuma “"HESAMOJNHEHHLIA  TPYBOMPOBOQO"
OCYLLECTBNAETCH C MOMOLLBI KHomkM "Tlpocmotp Y" umm "Tpocmotp R". Ha
avcnnee JOMKHO NosiBUTLCSA coobLeHne:

HE3AMOJTHEHHbIN
TPYEOMPOBOA

Bxoa B pexum "HESAMONMHEHHBLIA TPYBOMPOBO[" ocyliecTBRseTcs
¢ nomMoulpbto kHonku "BBOL". Ha gucnnee A40mKHO NOsIBUTLCA COOOLLEHME:
BBEOWTE MNAPOJTb
1 3amuraet kypcop. [locne BBoaa naponsi Heobxoammo HaxaTtb kHorky "BBOL".
Ha grcnnee nosiBUTCS COOOLLEHME:

Ao [4ncneHHoe 3HayeHue]
YpOBEHb OTCEYKM [UNCNEHHOE 3HAaYEHUE]

roe Ao — amnnuTyda ynbTpasByKOBOTO CUrHama npu nycToM Wnu
He3anonHeHHoMm Tpybonposoae.
Ons Toro, 4TtoGbl NpW HE3AMNONHEHHOM WNU NycToM TpyGonpoBoae

pesynbTaTt MamepeHmﬁ pacxona 6bin paBeH Hynto, Heobxoanmo YCTaHOBUTb
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YpOBeHb OTCeYku npesbiwatowmm Ao Ha (10 — 15) %, HO npu 3TOM YpPOBEHb
OTCEYKN AOIKEH ObITb MeHbLUe, Yem amnnuTyaa A2 (cm. n. 11.2.5) npumepHo B 2 —
400 pas.

BosepaT wu3 pexuma "BIIOKMPOBKA W3MEPEHWN" B pexum

«N3MEPEHWNA» ocywecTBnseTca ABYKpaTHBIM HaXKaTnem KHOMKK «M».

14. YCTAHOBKA 3JIEKTPOHHOI'O BJIOKA B3-1

14.1. Tlpu ycTaHOBKE W MOHTaXe pPacxo4oOMepOB AOMKHbI CTPOro
cobnogatbcs npaBuna TeXHUKM 0e30nacHOCTW, U3NOoXeHHble B pasgene 7
"YkazaHus Mep 6e3onacHoCTM" M B HOPMATMBHO-TEXHUYECKMX [OKYMEHTAX,
OENCTBYOLNX Ha NpeanpuaTum-noTpeduTene.

14.2. Tlockonbky npwv YCTaHOBKE YNbTPa3BYKOBbLIX M3nyyatenem u
YCTaHOBKE HYNsi pacxodoMepa 3reKTPOHHbIN OOk [OOMmKeH Haxooutbcs B
HENoCpPeACTBEHHON OGNM30CTU K M3nyyaTensiM, TO OKOHYaTENbHYK YCTaHOBKY W
NOAKIIOYEHME 3MEKTPOHHOrO Onoka crnegyeT MNpovM3BOAUTL MOCME BbINOSHEHUS
3TUX MYHKTOB.

YcTtaHoBky B3-1 onsi koMMep4yeckoro y4eTa pekoMeHAYyeTCs BbIMOSHSATL B
MeTanIM4eckom Likady co CMOTPOBLIM OKHOM M METNSIMU AN ONSIOMOMPOBaHUS;
Takke B3-1 mMoxeT OblTb yCTaHOBMNEH Ha NPUOOPHOM LUWTE, NyNbTe yrNpaBreHus,
Ha CTore, Ha KPOHLUTEeNHax 1 np.

He ponyckaetca yctaHoBka B3O-1 BOGnu3n OGaTapeit OTOMNNeEHwus,
ANEKTPUYECKUX Meven U Opyrux UCTOYHWKOB Tenna, a Takke B MOMELLEeHUsX, B
KOTOpbIX Temriepatypa BO3dyXa MOXET BbIXOAUTb 3a npedenbl, yKasaHHble B

pasgene 4 "TexHu4eckue AaHHbIe".

15. HACTPOUKA TOKOBOIO BbIXOOA

15.1. Ecnu npubop obopynoBaH 6110KOM TOKOBOTO BbIX0Aa, TO BO3MOXHA
HacTpoka aToro bnoka. [ns Bxo4a B PEXUM HACTPOWMKN TOKOBOrO BbIXO4a

HeobxoanMo HaxaTb kHomnky "M". Ha gucnnee nosiBUTCS Hagnuch:

"MeHto nonb3oB-ns"
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HaxaTmem kHonku "MpocmoTp Y unm "TMpocMoTp R" HeoBX0AMMO AONTW 40 NyHKTa
MeH!0
BbixogHown curHan
NOCTOSAHHbIN TOK
1 HaxxaTb kHoMKy "BBoa". Ha gucnnee nosiButcs cooblueHne
[nana3soH
X.. X MA
Ons nameHeHus amanasoHa BbIXOAHOro Toka HeobxooMMo HaxaTb KHOMKy "Bsoa’.
B neBom HwxHeM yrny gucnnes NosiBUTCA MUraloLLMn KBagpaTt — npurnallieHme K
M3MEHEHUI0 3HadeHus. Haxatue kHonmku "Mpocmotp Y' wnm "Tpocmotp R"
npueegeT Kk nepebopy BO3MOXHbIX AMana3oHOB BbIXOQHOIO CUrHana MoCTOSIHHOTO
Toka: 0.5 MA, 0..20 MA, 4..20 MA. Pukcaumss BbIGPAHHOTO 3HAYeHWs
Npou3BOANTCA HaxaTMeM KHOMku "BBoA”, oOTMeHa BBEOEHHOro HaXaTuem KHOMKU
"M".  Tlpun  ogHOHanpaBNEHHOM  W3MEpPeHWM  pacxoja  BbIXOOHOW  TOK
nporopunoHaneH TekyleMmy pacxogy, W MakCMMyM TOKa COOTBETCTBYET
MakcuMansHoMy pacxogy. [pv AByHanpaBneHHOM N3MepeHun pacxoaa BbIXOQHOMW
TOK MponopuMoHaneH Moayno Tekywero pacxoga. [locne M3mMeHeHus HacTpoek
6rnoka TOKOBOro BbiIxoA4a HEOOXOAMMO HECKOMbKO pa3 HaxaTb KHomky "M",

LoGVBLUMCL Nepesarpysku pacxogomMepa.

16. HACTPOUKA MMNYJIbCHOIO BbIXOAA

16.1. Ecnu npubop obopygoBaH OMOKOM WMMYNbCHOTO BbIXOA4a, TO
BO3MOXHa HacTpowika aToro 6roka. [ins Bxoga B peXym HacTPOWKWM MMMYIbCHOro
BbIXxOAa HeOOXOAMMO HaxaTb KHOMKy "M", pacnonoxeHHyo nNog KpbILLKOW npubopa.
Ha gucnnee nosiButca Hagnuchk:

"MeHto nonb3os-nsa"
HaxaTmem kHonku "MpocmoTp Y unm "MpocMoTp R" HeoBX0AMMO AONTW 40 NyHKTa
MeHI0
BbixogHom curHan

Hopmup. AmMnynbc

1 HaXxxaTb kHoMKy "BBoa". Ha gucnnee nosiButcsa cooblueHne
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Bec umnynbca, m*
[umcneHHoe 3HaveHne 0,01 - 500]

16.2. Ecnn Heobxooumo BBECTU HOBOE 3HAYeHWE Beca UMMynbeca, TO
cnepyet Bocrnonb3oBaTbes kHomkow "BBO/[", nocne 4ero crapwwuii  paspsg
YUCMEHHOrO 3HaYeHWs1 BbIAEMNUTCS KYPCOPOM. YBENnuMUeHune Ha eanHuLy 3HayeHus
paspsga, BblOENEHHOro  KypcopoMm, —ocyliectsnsietcsa  kHonkon  "APXWUB",
nepemelLieHne kypcopa kHonkon "TpocmoTp Y". HoBoe 3HaueHne 3anuckiBaeTca B
namsATe Nnpubopa ¢ nomoLbto kHonku "BBOL". Ecnun HoBoe 3HayYeHre HEKOPPEKTHO,
TO nocne coobLeHns

HEKOPPEKTHOE
3HAYEHME

Ha gucnnee BHOBb NOABUTCA CTapoe YNCITIEHHOEe 3HaYeHue. anSHaK KOPPEKTHOCTN

YKa3aH B crnegyloLwlemM NyHKTe.

16.3. lMepexoa k cregyolwemy napameTpy — O/UmesIbHOCMb 8€C08020
UMYbca — OCYLIECTBAETCH C NOMOLLBI KHOMKK "TlpocmoTtp Y" unu "TlpocMoTp
R". Ha gucnnee nosiBnsercsa coobLeHne:

ONAT. UMMYJIbCA, C
[4ncneHHoe 3HaveHue (0,1 - 10)]

Ons BBOAa HOBOro 3HAYeHUs ANUTENbHOCTU WUMMNyrbca HeobxoaMmo
HaxaTb kHonky "BBO[", nocne 4yero crapwwuii paspsig YMCMEHHOro 3HavYeHust
BbIAENUTCA KypCOPOM. YBENUYeHe Ha eAnHNLY 3HaYeHns paspsaa, BblAeneHHOro
Kypcopom, ocyliectensaetcs kHonkon "APXVB", nepemelleHre Kypcopa - KHOMKON
"MpocmoTp Y" unmn "MpocmoTp R". HoBOe 3HaueHve 3anucbiBaeTCs B NaMsiTh
npubopa ¢ nomowbio kHomnku "BBOM". Ecnv HOBOe 3HayeHWe HEKOPPEKTHO, TO
nocne coobLLeHus

HEKOPPEKTHOE
3HAYEHME

Ha gucnnee BHOBb NMNOABUTCA CTapoe YNCIeHHOe 3HavYeHune.
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16.4. Mpu npozpaMMuposaHUU YUC/IeHHbIX 3Ha4YeHUuli eeca ummnysibca

U e20 dnumesibHOCMuU GO/KHO 8bIMOJTHSAMbCS COOMHOWEHUE:

[6ec _umnynvca, m*] - 3600
Qmax[a° /4]

1,1 (dnumenbHocms umnynsca, [c] ) < - 0]
Ecnu ykasaHHOE HEpPaBEHCTBO HE BHIMONHSIETCS, TO MpU Mepesarpyske
VNN BKIMIOYEHUN NPUGOPa BbIBOAUTCS COOBLLIEHME:

MAPAMETPbI
HECOBMECTWVMbI

KOTOpOe yaepXXMBaeTcs B TedeHune 3 C.
16.5. Tllocne u3MeHeHuss HacTpoek 6noka WMNyNbCHOTO BbIXO4a
HeobXoOMMO HECKOmNbKO pa3 HaxaTe kHonky "M", pobuBluMcb nepesarpysku

pacxogomepa.

17. HACTPOUKA PENEWUHOIO BbIXOOA

17.1. Ecnm npubop obGopygoBaH O6noOKOM penemHoro Bbixoga, TO
BO3MOXHa HacTpoika 3Toro 6roka. [Ins Bxoga B peXuMM HaACTPOWKM PENENHOro
BbIXx0Aa HeOOXOAMMO HaxaTb KHOMKy "M", pacnonoxeHHy nNog KpbILLKOW npubopa.
Ha gucnnee nosiButca Hagnuchb:

"MeHto nonb3os-nsa"
Haxatnem kHonku "MpocmoTp Y" unu "MpocmoTp R" HeoBXoaMMO A0ATY A0 NyHKTa
MEHI0

PENENHBLIN
BbIXOA

17.2. Oanee yCcTaHoBKa napameTpos peneriHoro curHana
OCYLLECTBNSIETCA C NOMOLLbI0 kHOMkM «BBO[». Ha avcnnee OOmKHO MOSIBUTLCS
coobLeHune:

3AMbIKAHUVE NMPU
[umcneHHoe 3HaveHne] % ot Qmax
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T.e KOHTaKTbl pene 3amblkalTCa NpW  OOCTWKEHUM PacxXofAoM  3a4aHHOro
YMCNEHHOrO 3HAYEHUS.

Ecnn HeobxoOMMo BBeCTM HOBOE YWCMEHHOE 3HayeHwe, TO crnepyet
BOCMonb3oBaTbcs kHonkon "BBO[", nocne 4ero crapwmi paspsi YMCIEHHOrO
3Ha4YeHUs BLIOENUTCA KYPCOPOM. YBENWYEHUEe Ha eauHuLy 3HayYeHus paspsga,
BblAEMNEHHOro KypcopomMm, ocyliecTBnsercs kHonkon "APXUB", a nepemelleHue
Kypcopa - kHorkoi "MpocMoTp Y" unn "MpocmoTp R". BHOBL BBEAEHHOE 3HaYeHue
He JOIMKHO ObITb paBHO 3HAYEHUIO pasMblKaHWsA KOHTaKTOB. BbibpaHHoe 3HayeHne
3anucbiBaeTca B Namsitb npubopa ¢ nomowbio kHomku "BBOMA". Ecnu HabpaHHoe
3Ha4YeHMe KOPPEKTHO, TO OHO OCTaeTcA Ha Aucnrnee, B MPOTUBHOM Criydae Ha
AVcnee NosIBMsIeTCa N yAepXuBaeTcs B TedeHne 3¢ crneaytoliee coobLLeHue:

HEKOPPEKTHOE
3HAYEHME

a 3aTeM MOSIBUTCS CTapoe YMCIEHHOE 3HaveHne. 3HavyeHne 3aMblKaHUsi KOHTaKTOB
OOIMKHO OTNMYATBLCA OT 3HaYEHUs UX pas3MblKaHUsS.

17.3. Tepexoq Kk cnegyloweMy napamerpy — 3HayeHue pacxolda, npu
KOMOPOM KOHMaKmbI pesie pa3mMbIKatomcesi — OCYLLECTBNAETCS C MOMOLLLIO KHOMKK
"MpocmoTp Y" unm "MpocmoTp R". Ha aucnnee nosiBUTCS coobLueHue:

PA3MbIKAHUE MNP
[umcneHHoe 3HayeHne] % oT Qmax

Ecnn HeobxoavMo BBECTM HOBOE YMCMEHHOE 3HayeHwe pacxoga, npu
KOTOPOM KOHTakTbl pene pa3mblkatoTCs, TO CredyeT BOCMOMb30BaTbCA KHOMKOW
"BBOM", nocne u4ero crapwuii paspsig YUCNEHHOTO 3HAYeHUs BbIOENUTCS
KypCOpOM. YBENUYeHne Ha eAuHULY 3HaYeHus paspsa, BblAENEeHHOro Kypcopom,
ocywectengerca kHonkon "APXWB", a nepemellueHne Kypcopa - KHOMKOW
"MpocmoTp Y" unmn "MpocmoTp R". HabpaHHOe YMCNoBOE 3HAYeHVe 3anncLIBaeTCs
B NamsiTb npubopa ¢ nomowpsko kHomku "BBOMA". Ecnu HabpaHHoe 3HayeHue
KOPPEKTHO, TO OHO OCTaeTCA Ha Jucnnee, B NPOTUBHOM Crnyvae Ha Aucnnee
NosIBNSAETCA U yaepXunBaeTcs B TedeHve 3 ¢ cneaytowee coobLieHune:

HEKOPPEKTHOE
3HAYEHME
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a 3aTeM MosIBUTCH CTapoe YMCIEHHOe 3HayeHne. 3HadyeHne 3amblKaHUs KOHTaKTOB
[OOIMKHO OTNNYATLCS OT 3HAYEHNS X PA3MbIKaHWSI.

BosspaT u3 pexuma "YCTAHOBKA TAPAMETPOB PENEMHOIO
BbIXOOA" B pexum «M3MEPEHWA» ocyliecTBnsieTca ABYKpPaTHbIM HaxaTtuem
KHOMKK «M>».

18. HACTPOWUKA MHTEP®EWUCA RS232 (RS485)

18.1. Ecnu npubop obopypoBaH wuHTepdencom RS232 (RS485), 1o
BO3MOXHa HacTponka aToro 6roka. [lna BXxoga B peXuM HacTpoWku nHTepdeica
HeobxoanMo HaxaTb kHomnky "M". Ha gucnnee nosiBUTCS Hagnuchb:

"MeHto nonb3os-nsa”
HaxaTmem kHonku "MpocmoTp Y unm "MpocMoTp R" HeoBX0AMMO AONTW 40 NyHKTa
MeH!0

UHTepdpeiic
[Tvn]

roe [Tvn] 3aBMCUT OT yCTaHOBNEHHOTO B Npubop nHTepdeiica.
18.2. "RS-485". Haxatune kHomkun "BBoA" NpuMBEAET K BXOAY B HAaCTPOWVKK

CBA3NU:

Anpec

[umcneHHoe 3HadeHue]

Ons nameHeHns 3HayeHUst CETEBOro agpeca HeobXxoaMMO HaxaTb KHOMKy "Bsoa’”.
B crapwem paspsge 3HayeHus agpeca NOsiBUTCA MUraloWuin NpsMOYroOfbHUK.
M3meHeHMe 3HaueHus BbIOpaHHOro paspsifa OCYLUECTBASIETCH HaXaTueM KHOMKM
"ApxuB", nepexon K cnepywowemy paspagy — kHonkon “Tlpocmotp R, K
npeabiaylleMy — kHomkoi "TpocMoTp Y". ®ukcaumss BbIBpaHHOTO 3HaYeHust
Npoun3BOaUTCS HaXxaTnem KHonku "Beoa”, oTMeHa BBe4EeHHOro - kHonkow "M".

Ons nepexoga K cnegytolemy napameTpy HeoOXOAUMO HaxaTb KHOMKY

"MpocmoTp R". Ha gucnnee nosiBUTcs coobLLEHNE:
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CkopocTb, 6uT/c
[umcneHHoe 3HaveHwue]

18.2.1. [ns M3MeEHeHUs CKOPOCTU CBSA3U HEeOOXOAMMO HaXaTb KHOMKY
"Beoa". B neBom HwkHem yrny aucnnes nosABMTCA Murallwmi KBagpat —
npurnalleHne K M3MeHeHuo 3HaueHus. Haxatue kHomku "TlpocmoTp Y' wnu
"MpocmoTtp R" npvBegeT k nepebopy BO3MOXHLIX BapUaHTOB CKOPOCTU CBSA3M:
1200, 2400, 4800, 9600 6ut/c. Pukcaumsi BbIOPAHHOrO 3HaAYeHUsI NPOU3BOAUTCS
HaxaTuem KHOMKn "BBoa”, oTMeHa BBeAEHHOrO - KHomnkown "M".

Iins nepexofga K cnepytoLiemy napameTpy Heob6X04MMO HaxaTb KHOMKY
"MpocmoTp R". Ha gucnnee nosiBUTcs coobLLEHNE:

KoHTponbHbIN 6UT
Het

18.2.2. [InA n3meHeHns1 KOHTPONbHOrO 6uTa HEOOXOAMMO HaxaTb KHOMKY
"Beoa". B neBom HwkHem yrny aucnnes nosABMTCA Murallwmi KkBagpat —
npurnalleHne K M3MeHeHuo 3HaueHus. Haxatue kHomku "TlpocmoTp Y' wnu
"MpocmoTp R" npuBedeT k nepebopy BO3MOXHbIX BAPUAHTOB KOHTPOSbHOro buta:
HeT, 4eT., HeuyeT. dukcaumsi BbIOPAHHOrO 3HAYEHWUSI MPOU3BOAMTCS HaXKaTUEM
KHOMKK "BBOA", 0OTMEHA BBEAEHHOrO - kHomnkon "M".

18.3. "RS-232". Y atoro uHtepdenca Hactpoek HeT. [JocTyneH TOMNbKO
pEeXMM NPOBEPKW, ANsS BXOA4aA B KOTOPLIN HEOOXoauMO HaxaTb kKHonky "Beog”. Ha
avcnnee nosiBUTCS coobLLeHME:

Tect
pa3spbiB

Mpy 3ambikaHWM KOHTaKTOB 2 M 3 KNemmHom konogku "k OBM" u ncnpaBHOM
MHTEepderice cooblieHre "paspbiB” AOMKHO CMEHUTbCS cooblyeHvem "ycnex"”.
Ecnu gaHHble NPYHUMAIOTCH C UCKaXXEHUSAMW, MOSIBUTCA COOOLLEHME "NCKaxeHune".
Bbixoa 13 pexxvmMa npoBepKn OCYLLECTBSETCS HaXXaTnem KHornku "M,

18.4. Tlocne u3MeHeHMs HacTpoek 6Onoka WMNyNbCHOrO BbIXO4a
HeobXoOMMO HECKOmNbKO pa3 HaxaTe KHonky "M, pobuBluMcb nepesarpysku

pacxogomepa.
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19. MPOCMOTP PE3YJIbTATOB U3MEPEHUN

19.1. Pacxogomepbl 06Cny>KMBatoTCs onepaTopoM, 3HAKOMbIM C paboTon
pagnoaneKkTPOHHOW  annapaTypbl, W3YYMBLUMM  HacTosIlLee pPYyKOBOACTBO MO
3KCnnyaTauum pacxogomepa v NpoLUeALMM UHCTPYKTaX No TexHuke 6esonacHocTu
npu paboTe C anekTpoTeXHNYECKMM 060pyaAOBaHNEM.

19.2. lMocne NoAKNYeHNss pacxogoMepa K NUTatoLLen CETU BbIMOMHAETCS
nporpaMma CaMoAuarHoCTUPOBaHUS U, B Cnyvae ee MNOMOXUTENbHOrO WMCXoAa,
aBTOMaTWYECKM YCTaHaBMUBAETCS PEXMM OTOOPakKEHUs TeKyLmnX 3HavYeHWUi
n3mMepsieMblx BenuuuH (ganee - pexum "ISMEPEHUA").

B aTOM pexvme Ha nepByro CTPOKY AWCNIEs BbIBOOUTCA HauMEHOBaHWe n
pa3aMepHOCTb M3MEPAEMON BEMUYMHBI, HA BTOPYIO CTPOKY - €€ YNCMOBOE 3HaYe-
Hue. Nepexoa OT 0gHON OTOOpPaXaemMon BENMYMHbBI K APYroN OCYLLECTBNSETCH C

MOMOLLLI0 KHonok "TMpocmoTp Y", "MpocmoTp R".
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Tabnwuua 2-1

BennunHel, oTobpaxaemble B pexume "MBMEPEHWA" ansa

OAHOHanpaBJrfieHHOro n3aMepeHnsa NoToka

Bug coobLueHus Ha gucnnee

Bug nsamepsiemon BenU4YmHbI

O6bem, M°
YMCREHHOE 3HAYEHNE

vHaeke

CymmapHoe 3HadeHue obbema  KMOKOCTH,
npoTeKLuei B npsiMom HanpaeneHuu
(HanpaBneHue MOTOKa >WOKOCTU COBMajaeT C
HanpaBrieHeM CTPEenku Ha uanyyatensx) (8
JEeCATUYHbIX pa3psioB)

HapaboTtka, 4. MuH.
YncneHHoe 3HayeHne

Bpems cymmupoBaHust obbema B yacax WU
MUHYTax (8 AeCATUYHbIX Pa3psaoB)

Pacxog, ky6. m/y
YMCNEHHOE 3Ha4YeHne
mHgekc [

3HauyeHne 06beMHOro pacxona

CkopocTb, M/c
YncneHHoe 3HayeHne
mHaexc []

CkopocTb noToka

[arta n Bpems

Tekywime gata v Bpems B popmare:
[4mcno. mecsau. rog — Yachl @ MUHYTbI]
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Tabnuua 2-2

BenununHel, oToOpaxaemble B pexume "MBMEPEHWA" ansa

ABYHanpaBrieHHOro namepeHnsa noToka

Bug coobLueHus Ha gucnnee

Bug namepsiemon BenuymHbl

o]

CyMmapHoe 3HadyeHWe of6bema  XUOKOCTH,

O6beMm, a M npoTeKLUEeW B npsiMoM " obpaTHoM
YKCEeHHOe 3HaYeHne HanpaBneHusix (8 AeCATUYHBIX pa3psaoB)
unaexc L
O6bem 1, M° CymmapHoe 3HaveHve oObema  KMOKOCTW,
YNCrEHHOE 3HaYeHune npoTeKLein B npsiMmom HanpasreHum
npekc L1 | (HanpaBnenve noToka kwuakocTn coenapaer c
HanpaBneHnem CTpenku Ha wuanydatensx) (8
OECATUYHBIX pa3psiAoB)
O6bem 2, M° CymmapHoe 3HaveHve obObema  KMOKOCTW,
YncneHHoe 3HayeHne npoTekwein B  06GpaTHOM  HanpaBneHun
uwHaekc[] | (HanpaBneHue noToka XKUAKOCTU

NPOTUBOMOSIOXHO HanpaBneHUto CTPenku Ha
nanyyatensx) (8 AeCATUYHbIX PaspsaoB)

HapaboTtka 4. MuH.
YncneHHoe 3Ha4yeHue

Bpems cymmupoBaHust obbema B uacax WU
MUHYTaXx (8 AecCATUYHbIX Pas3psaoB)

Pacxog, ky6. m/y
YMCnEeHHoe 3HaYeHne
VHOEKC

3HauyeHne 06beMHOro pacxona

CkopocTb, M/c
YncneHHoe 3HavyeHue

WHOEKC

CkopocTb noToka

[arta v Bpems

Tekywime pata v Bpems B popmare:
[4mcrno. mecsau. rog — Yachl @ MUHYTbI]

19.3. MNpu oToBpakeHUN 3Ha4YEHUI cyMmMapHOro (MHTerpanbHoro) obbLema,

pacxooa U CKOpPOCTW MOTOKa XWOKOCTU B NpaBOM HWKHEM Yyrny agucnnes

BbIBOOUTCS MHOEKC aMnnuTyabl ynbTpasBykoBoro curHana (0....9). WamepeHus

BbIMOJTHAKTCA KOPPEKTHO Npn 3HA4YEHNAX 3TOro nHOekca (1...9).

19.4. Ecnu pesynbTaTbl M3MEPEHWI pacxofa MNpEBbILAT 3HAYeHue

YCTaHOBJIEHHOIo BEpXHEero npeaena naMmepeHund, To Ha gucnnee BMecto 3Ha4YeHun

pacxoaa n CKOpoCTU NOTOKa NoABNAETCA coobueHre

Q > Qmax, V > Vmax




20. MPOCMOTP APXBOB

20.1. B namaTn pacxogomMepa XpaHaTCcs YeTblpe apxmBa AaHHbIX:

no4acoBow apxuB 3a nocneaHvel925 yacos;

NOCYTOYHbIN apxuB 3a nocnegHue 2200 cyTok;

apxuB nepepbiBOB yyeTa Ha 100 nocnegHnx BKIOYEHWI U BbIKMOYEHUI;

apxuB napameTpoB Ha 20 nocrnegHux WM3MeHeHW nporpaMMmpyemMbix
nonb3oBaTenem napaMeTpoB pacxogomepa.

20.2. Ins nepexoda u3 pexuma "ViamepeHns" B pexum "TlovacosBomn
apxuB" HeobxoaQMMO BOCMONbL30BaTLCS kHomMkon "ApxvB" Ha aucnnee nosiButcs
coobLeHne:

Moyvacoson apxus

B aTOM apxuBe xpaHATCS 3HAaYEHUsi CyMMapHOro (MHTerpansHoro) oobema
(konuyecTBa) npoweawen no TpybonpoBoay XWAKOCTW, 3acUKCUpOBaHHbLIE MO
MCTEYEeHNN KaXKAOro yaca B TeveHue nocnegHux 1925 yacos. [ins Bxoaa B apxvB
HaJo BOCMOSb30BaTbCs KHoMKoM "Beoa”. Ha ancnnee nosiBuTcst coobLLEHME:

[4ncno. mecsy. rog — 4vachl : MUHYTHI]

[UncneHHoe 3HaveHue, M3 ]

IOns gBwkeHust B rnybb apxuBa ucnonb3yetcs kHorka "lMpocmotp R", a
ONs OBWKEHUs NO apxvBy B OOpaTHOM HanpaBreHUuW WCMorb3yeTcs KHOMKa
"MpocmoTp Y",

[N yCKOPEHHOro nepedBWKeHUs Mo apxusy kHomku "TlpocmoTp Y,
"MpocmoTp RB" Heobx0AMMO yaepxmBaTb HaxaTbiMu bonee 3 c.

BosepaT n3 nwoboro nyHkTa pexuma "MOYACOBOM APXVB" B pexum
"M3MEPEHWNA" ocywecTBnsieTcs ¢ nomoLsto kHonku "APXVB".

20.3. [Ons nepexoga w3 pexuma "USMEPEHUA" B  pexum
"MOCYTOYHbIA APXVB" HeobxoaMMo BOCMONb30BATLCS kHomkon "APXMB". Ha
avcnnee nosBuTcs coobLleHne:

MOYACOBOW APXVB
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3ateM HeobGxoaMMO BOCMONb3oBaTbCs  kHomkamu  “TlpocMoTp \4
"MpocmoTp R", 40 NOSIBNEHUSI HA AUCTIee COOOLLEHNS:
MOCYTOYHbLIN APXMB
B aTOM apxuBe xpaHATCS 3HAa4YEHUsi CyMMapHOro (MHTerpansHoro) oobema
(konuyecTBa) npoweawen no TpybonpoBoay XWAKOCTM, 3acUKCUpPOBaHHbLIE MO
MCTEYEHNN KaxabIX CYyTOK B TedeHue nocneaHux 2200 cytok. [ina Bxoga B apxvB
Hago Bocnonb3oBaTbcs kHonkon "BBOMA". Ha gucnnee nosiBUTCA coobLLEHNE:

[4mcro. mecsu. rog — Yacbhl:MuH.]
[4ncneHHoe 3HaveHue, m> ]

Ons gBwxeHuns B rmyOb apxvBa MCMonb3yeTcsi KHomka «lMpocMoTp B», a
ANs OBWKEHUs NO apxuBy B OOpaTHOM HanpaBreHUW WCMOfMb3yeTcs KHOMKa
«MpocmoTp Y».

[N yCKOPEHHOro MNepedBWKeHMs No apxuBy KHoMku «MpocMoTp Y»,
«lMpocmoTp RB» HeobxoaAMMO yaepmBaTb HaxaTbiMu bonee 3 .

BosepaT n3 nwoboro nyHkta pexuma "MOYACOBOW APXVB" B pexum
"M3MEPEHWNA" ocywecTBnsieTcs ¢ nomoLsto kHonku "APXVB".

20.4. Onsa nepexoga u3 pexuma "MISMEPEHUA" B pexum "TIEPEPbLIBbI
YYETA" HeobxoaMMo Bocnonb3oBaTbcst kHonkon «APXWB» Ha gucnnee nossutcs
coobLeHne:

MOYACOBOW APXMB

3ateM HeobxoaMMo BocMonb3oBaTbCs  kHomkamu  “TlpocmMoTp \4

"MpocmoTp R", 4O NOSABNEHUS HA Ancnee coobLeHs:
MEPEPbLIBbI YYETA
B atom apxuBe xpaHATCa AaThl 1 BpeMs nocnegHux 100 nepepbIBOB y4yeTa

Ecnu Bocnonb3oBatbcst kHonkor "BBO[M", To Ha Aucnnee nosiBUTCS
coobLeHne:

OT [uncno. mecsau,. rog.— 4ac:MuH.]

[0 [uncno. mecsu,. roa — 4ac:MuH.]
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npu 3TOM Ha BepxXHEeW CTpoKe oTobpakaeTcsi gata M Bpemsi Hayana nepepbiBa
yyeTa (nponagaHvie NUTaHWs UnuM BHYTPEHHSIA HEUCNpaBHOCTb, obHapyxunBaemas
CpeacTBamMy CamMOAMAarHOCTVKM), @ Ha HWKHEeM CTpoKe AaTa W Bpemsi OKOHYaHus
nepepbiBa y4yeta.

IOns gBwkeHus B rnybb apxuBa ucnonb3yetcs kHorka "lMpocmotp R", a
ANs OBWKEHUs NO apxvBy B OOpaTHOM HanpaBreHUW WCMOfb3yeTcs KHOMKa
"MpocmoTp V"

[N yCKOPEHHOro nepedBwKeHUs no apxusy kHomku "TlpocmoTp Y,
"MpocmoTp R", HeO6X0ANMO yaAepKMBaTL HaxaTbiMu bornee 3 c.

BosspaTt un3 niwboro nyHkta pexuma "MEPEPbLIBbl YYETA" B pexum
"MSMEPEHWA" ocywectenseTcs kHonkon "APXNB".

20.5. Ona nepexopa wu3 pexuma "MSMEPEHUA" B pexum "APXVB
MAPAMETPOB" HeobxoamMmo Bocnonb3oBaTbecs kHonkon "APXUB" Ha gucnnee
NosIBUTCHA COO0LLEeHNE:

MOYACOBOW APXMB

3ateM HeoBXOOMMO BOCMOMb3OBaTLCA KHOMKamu  «[pocmoTtp  Y»,

«lMpocmoTp B», 4O NOsIBNEHMS Ha aucnnee coobLeHns:
APXVB NAPAMETPOB

B atom apxuBe xpaHsiTcs OaTtbl M Bpemsi nocnegHux 20 M3MeHeHui
nporpaMMmpyembix napamMeTpoB pacxogomMepa.

Ecnu Bocnonb3oBatbcst kHonkor "BBO[M", To Ha aucnnee nosiBATCS
coobLeHne:

[4mcrno. mecau. rog — yac @ MyH.]
[umcneHHoe 3HaYeHne, Ha3BaHWe napameTpal

Ha BepxHen CTpoke Aucnnes oTobpaxaeTcs nata M Bpemsl U3MeHEHUs!
nporpaMmmmpyembIx NapameTpoB npubopa, NpoM3BeAeHHOro Nomnb3oBaTenem, a Ha
HWXKHEW CTPOKE - YNCMEHHOE 3HaYeHWe NPorpamMmmMupyemMbiX napameTpoB npucopa.
C nomoLbto kHorkn "BBO" MOXHO NpOCMOTPETL NporpaMMuUpyeMble napameTpbl
pacxojomepa (OuameTp TpyGonposoga Dy, TN XUAKOCTM, BepxHU npegen

namepsemoro pacxoga Qmax, BENUYMHA KOMMEHCAUUW COBUra XapakTepUCTUKK
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npubopa Vewew). Mepexon k npegpigoylient 3anucu OCyLLEeCTBNSETCA C MOMOLLbO
KHonku "MpocmoTp "

[N yCKOPEHHOro nepedBWKeHUs no apxusy kHomku "TlpocmoTp Y,
"MpocmoTp RB" Heobx0aAMMO yaepmBaTb HaXxaTbiMu bonee 3 c.

Bosspat 13 noboro nyHkTa pexuma "APXUB NAPAMETPOB" B pexum
"MSMEPEHWA" ocywectenseTcs kHonkon "APXNB".

21. BbiIBOA NH®OPMALIN HA KOMIMbIOTEP

21.1. BeiBoa nHhopmMaLMm Ha KOMMNbIOTEp Yepes nHTtepdenc RS-232.

21.1.1. lMopkniounTb pacxodoMep K KOMMbIOTEPY B COOTBETCTBUM CO
CXeMOW COeauHEHWW, NPUBEOEHHON B MNPUIIOXEHUUM 6 (ANMHA NUHWKA CBS3N He
6onee 15 m).

Ons cuutbiBaHua uHdopmaumm ¢ npubopa 4epe3 uHTepdeinc RS-232
npunaraercs nporpaMma. C ee NOMOLUbID MOXHO MOMY4YUTb TEKyLiMe 3HayeHus
00beMHOro pacxoja M CKOPOCTM MOTOKa, a TakKe COOepXMMOe apXvBOB:
Nno4YacoBoro, MOCYTOYHOrO, U MEPEPLIBOB y4eTa.

21.2. BbiBoa nHhopmaLumMm Ha KoMMbloTep Yepes nHtepdenc RS-485

21.2.1. lMopkniounTb pacxodoMep K KOMMbIOTEPY B COOTBETCTBUM CO
CXeMOW COeauHEHW, NPUBEOEHHON B MNPUIOXEHUUM 6 (OANMHA NMUHUKA CBS3U He
6onee 1200 ™). Ons noOknroYeHuUsi K KoMnbiomepy uHmepgpelica RS-485
Heobxodum koHeepmop RS232 — RS485.

Ons cuutbiBaHua uHdopmaumm c npubopa yepes uHTepderic RS-485
npunaraercs nporpaMma. C ee NOMOLUbID MOXHO MOMY4YUTb TEKyLiMe 3HayYeHus
obbemMHOro pacxoja M CKOPOCTU MOTOKa, a Takke COOEpXUMOE apXMBOB:
noYacoBOro, NOCYTOYHOrO ¥ NEPEPLIBOB y4eTa.

21.3. pu Mcnonb3oBaHUM NporpaMmm CTOPOHHWUX NMpou3BoAuTeNel naysbl

Mexay 3anpocamu K npuGopy JomkHbI GbiTe Gonee 1 cek.
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22. BOSMOXHbIE HEUCNPABHOCTU U METObl UX

YCTPAHEHUA

22.1. O6bwume ykasaHus.

22.1.1.

OTKIMOYEHHOM NUTaHUu.

YcTpaHsTb

HencnpaBHOCTU

gonyckaeTca

TONbKO npu

22.1.2. TlpoBepka pacxogomepa nocrne YycTpaHeHuss ObHapyXeHHON

HencnpaBHOCTU AOJDKHA NPOn3BOAUTLCA cneunanmncTom no O6CJ'Iy)KI/1BaHMPO.

22.1.3. lNepeyeHb Hambonee 4acTto BCTPEYALLMXCS WM BO3MOXHbIX

HencnpaBHOCTel NpvBeaeH B Tabn.3.

Tabnwuuya 3

HaumeHoBaHue Heuc-
NpaBHOCTK, BHELLUHUE
NposiBfieHns 1 Jonon-
HUTENbHbIE NPU3HAKN

BeposiTHasa npuymHa

Cnocob ycTtpaHeHus

Mpu BKMIOYEHUN
nutatowero  Hanps-
XEHus  He  ropwut
LUmncpoBOn Ancnnen

OTcyTcTBYET  HanpsbkeHue | YCTpaHuTb NPUYNHY

cetn OTCYTCTBUS CeTeBoro
HanpshkeHust

ObopBaH ceTeBol kabenb BoccraHoBuUTtb ceTeBOM
kabernb

Meperopenu npeno-
xpaHutenu FU1 n FU2

OTKNO4YNTL pacxogomep oT
cetn. OTKpbITb  KPbILLKY
B3-1; 3ameHuTb Npenoxpa-
HUTENN

[NokasaHus
pacxogomMepa paBHbl
HYMO; WHOEKC am-
NAUTYAbl  yNbTpasey-
KOBOrO curHana
paBeH Hyrto

O6pbIB kabens, HapylueHue
3MEKTPUYECKOro KOHTaKTa B
KNeMMHOW Konoake

MpoBepnTb COCTOsIHME
kabens W KOHTakToB B
KNeMMHBIX Konogkax

OcnabneHo HaTshKeHne
Lienoyex, CMeCTUNNCb
yCTaHOBOYHbIE NPOOUIN.

MNpounssecT nepeycTaHOBKY
rnr-1

OTcyTCTBME CMaskuM Mexay
U3nyyarLwmnMm  NoBEPXHOC-
Tammn YN1(+V), YUN2(-V) wu
CTeHKow Tpybonposoaa.

CHaTe YN1(+V) n YU2(-V),
OYUCTUTL OT TpA3n MU
HaHEeCTU CIro HOBOW CMa3ku
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MpogomkeHue Tabn. 3

HeucnpaeHocmu,

obHapyxueaemMbie cpedcmeamMu camoOua2HOCMUKU

HaumeHoBaHue Heuc-
NpaBHOCTK, BHELLUHUE
NposiBfieHns 1 Jonon-
HUTENbHbIE NPU3HAKN

BeposiTHasa npuymHa

Cnocob ycTtpaHeHus

HeucnpasHocTb 1 - 5:
owmbka namaTn

OTtkas MUKpPOCXeMbl NaMATU

OTnpaBka npunbopa opra-
HWU3aLMN-U3rOTOBUTENIO

HeucnpasHocTb 6 — 11
Owwnbka Tarimepa

OTtkas MUKpPOCXeMbl HacoB
peafnibHOro BpeMeHu!.

OTtnpaBka npunbopa opra-
HU3aLMN-U3TOTOBUTENIO.

HeucnpasHocTb 12:
He YCTaHOBIEHbI
yacsbl

C6o11 yacoB peansHoro
BpEMEHMU

YcTaHoBUTL TekyLume aaTy u
Bpems cornacHo n.9.2.2.

HeucnpasHocTb 13:
Hert cBsiau ¢ TDC

OTka3 Mukpocxemsl TDC

OTnpaBka npnbopa opra-
HU3ALMN-U3TOTOBUTENIO.

BO3AyLUHbIE Ny3bIpU

HewucnpasHocTb 14: HanpsixeHue nutanus | Mogkmounte  npubop K
Hedext nutaHuns npubopa meHee 187 B NVMHUM  C  HanpsbkeHuem
+22
220 4 B
HewucnpasHocTb 15: TekyLuee 3HaveHue pacxopa | lNepeycTtaHOBUTL — BEpPXHUWA
Q > Qmax 6onbLie MakcMManbHoro | npegen N3MepsemMoro
unm B TpybonpoBoge | pacxoga cornacHo n.9.2.4,

Mpu cGoe 4YacoB peanbHOro BpeMeHW B NEBbIA HWKHWIA yron Aucnnes

OOMOMHUTENBHO BbLIBOAUTCH TEMHbIV NPAMOYTrofibHUK. Pacxop,omep npoaosnkaeTt

BblHYUCIATL U CbMKCMpOBaTb cymmaprM o6beM, HO mnoyacoBble U NOCYTO4HbIE

apxuBbl HE BeOyTCA. Ecnun Nnpu KaXxgoM BbIKNIOYEHUN pacxogomepa ns cetn 220 B

yacbl cOMBAKOTCS, 3TO FOBOPUT O paspsiKeHHoN BGaTapee.

Ona ycTpaHeHuss NGO HeucnpaBHOCTK, OGHapYKEHHOW cpeacTBamu

CcaMOoMarHoCTHKu,

ula2omoeumeriro.
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23. TEXHWYECKOE OBCITYXXUBAHUE

23.1. ObLme ykasaHus.

23.1.1. TexHumyeckoe obcnyxuBaHve MNpoU3BOAUT  MpeanpusTUe-
notpebutens. CHUMaTe Nnombbl (MacTuuHble neyatn) B TeYeHWe rapaHTUAHOTO
CpoKa MMeEeT NpaBo TONbKO NPeAnpUATUE-N3rOTOBUTENb.

23.1.2. Tlocne ycTpaHeHUs HeucnpaBHOCTEW HeobXxoaMMO MNpPOBECTU
NPOBEPKY pacxofoMepoB Ha HopMarnbHOE (PYHKLMOHMPOBAHME.

23.2. Npodunaktnyeckoe obcnyxmeaHme NpoBOAMTCA pas3 B NOMroaa.

23.2.1. MNpu npodpunaktnueckom obCnyXnBaHnM NPOBOASATCS criegyowme
paboThbl:

BHELUHWIA OCMOTP;

npoBepKa YUCTOThl nanydarowen nosepxHoctn YU1(+V) n YN2(-V);

npoBepKa cocTosiHsA kabens casn mexay YN1(+V) n YU2(-V);

npoBepKka CTemneHun HaTshxkeHusi uenodek. B cnyyae ocnabneHus Hats-
XEHUS LernoYeK NoaTAHYTb UX C MOMOLLLIO HATSXHbLIX BUHTOB ([punoxeHne 3)

23.2.2. Tlepeg npoBegeHveM npounakTMyeckoro obcnyKuBaHus
OTKMIOYNTL PacXOAOMEpP OT CUMOBOW MUTAIOLLIEN CETU.

23.2.3. TllpoBeas noaroToBUTeNbHbIE — onepauun, MPUCTYNUTbL K
npocunnakTnyeckomy obCnyxXnBaHumio.

BHeLHWA OCMOTpP AOMKEH BKMNOYATL:!

npoBepKy cocTosiHus kabens, coeguHstowero YU1(+V) n YN2(-V) ¢ B3-1;

NPOBEPKY COCTOSIHWUS M3ny4valoLwmx nosepxHocten YN1(+V) n YN2(-V), Ha
KOTOpbIX HEe [OOMKHO OblTb pPXaBYMHbl (PKaBYUMHY YAaAnNUTb MENKO3ePHUCTOWN
HaxpgayHon Oymarow). Nepen cHatvem YU1(+V) u YW2(-V) cnegyeT OTMeTWTb

MEeCTO X pacnonoxeHna Ha YCTaHOBOYHbIX ﬂpOCbMJ'IﬂX.
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24. IPABUNA XPAHEHUA

24.1. YcnoBusi XpaHeHUsi U TPaHCMNOPTUPOBaHUS PaCXOAOMEPOB [OSKHbI
OCYLLECTBIATLCSA MO YCNOoBUAM xpaHeHus 3 no FOCT 15150 (-30 °C <t < 60 °C)

24.2. Pacxogomepbl B ynakoBke MpeanpusiTUsi-usroToBUTENst MOryT
XPaHUTLCS B YCIOBUSIX KanuTasbHbIX OTanfMBaeMbIX NOMELLEHUIA NPy OTCYTCTBUM
B BO3/lyXe MapOB KWUCIOT, LLeNoYven 1 ApYrux BPeaHbIX BELLECTB.

24.3. CpoK XpaHeHusi pacxo[OMepOB B YNaKOBKE MpeanpusiTUs-

N3roToBnTENA OAUH roa.

25. TPAHCINMOPTUPOBAHUE

25.1. YcnoBus TpaHCMOPTUPOBaHUSA pacxogomMepoB OOIMKHbI
COOTBETCTBOBATbL YCMNOBUAM TpaHcnopTupoBaHua 5 no MOCT 15150 (-30 °C <t <
60 °C).

25.2. Tlepeg TpaHcnopTupoBaHWeM npubopbl W AOKYMeHTauus,
BXOASILUME B KOMMNIEKT pacxogomepa, OOMKHbI ObiTb ynakoBaHbl.

PekomeHOyeTcsl MCnonb3oBaTb TPAHCMOPTHYD Tapy W NEpPBUYHYIO

ynakoBKy npeanpuaTna-m3rotoBuTend.
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26. MOBEPKA

26.1 TepBnyHas noBepka pacxogoMepa MpOBOAUTCA MPU BbINYCKE U3
npou3BoACTBa U Nocne peMoHTa.

lMoBepka pacxogoMepa MOCre YCTPaHEHUS HEUCcnpaBHOCTEW, He
BAUSIOWMX Ha METPONOrMyeckne xapakTepucTukn (3aMmeHa npenoxpaHuTenew,
NpoOBOAOB, Pa3bLEMOB U1 T.1.), HE NPOBOAUTCS.

26.2. [lepuoaunyeckas noBepka pacxogomepa nNpoBOAUTCH  MNpu
JKCnnyaTauum He pexe oAoHOro pasa B 2 roga.

26.3. BHeo4yepepnHas nosepka pacxogomMepa npoBoauTCA  Npwu
JKcnnyaTauuy B CReAyoLmMX criydasx:

1 - npy noBpexaeHn NNombbl U yTpate AOKYMEHTOB, NMOATBEPXKAALLNX
NPOXOXAEHNE PacxogoMepPOM NEPUOANYECKON MOBEPKY;

2 - Npv BBOAE B 3KCMMyaTaLuio nocne xpaHeHus 6onee AByx ner.

26.4. MeToaMka noBepKu pacxogomepa.

26.4.1. Onepauun noBepku

|_|pI/1 nposeaeHnn NoBepkKn OO0JMKHbI BbIMOJTHATLCA onepauunn, YyKa3aHHble

B Tabn.4
Tabnwunua 4
HavnmeHoBaHue onepauum Homep nyHkTa
MpoBepka BHelHero BMaa 14.4.5.1.
OnpoboBaHne 14.4.5.2.
OnpepneneHne 0CHOBHOM NOrPELUHOCTM 14.4.5.3.

26.4.2. Cpegcrsa noBepku
26.4.2.1. Mpwn npoBeAeHUN MNOBEPKWN AOIMKHbI OblTb NPUMEHEHbI CpeacTBa

N3MepeHuiA, ykasaHHble B Tabn.5.
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Tabnwunuab

Homep HavmeHoBaHWe  3TanoHHOrO  cpeacTBa  U3MEpPEeHUn  unu
nyHKTa BCNOMOraTenbHOro CpeacTtBa MOBEpKM; HOMep  OOKYMEHTa,
[OKYMEHTa | pernameHTUpYoLLEro TexHU4Yeckue TpebGoBaHWsi K  CpeacTBy;
no nosepke| paspsg MO rocyaAapCTBEHHOM MNOBEPOYHOMN cxeme n (unn)
METPONorm4eckme N OCHOBHbIE TEXHUYECKNE XapaKTepUCTUKN

26.4.4 AmnepBonbTmetp LI 4326 TOCT 8711-78, npepensbl
namepeHun 0-3 A, 0-300 B, knacc TouHocTu 4

YacTtotomep [ 126 TOCT 7590-78, npeaernbl nsmepeHus
oT 45 po 55 'y, knacc To4dHoCTM 1,5

TepMOMETP PTYTHBIN CTEKNSHHBINA, Npeaernbl N3MepeHus
0-55 °C, knacc To4HocTm 0,1

McuxpomeTp acnvpaunoHHbIA, Npeaen u3MepeHust Ao
100 %, «knacc To4HoCTM 1

Bapometp TY 2504-1797-75, npepensl UsmMepeHns ot
600 po 800 mm pT.CT.

26.4.5 PacxogomepHass yctaHoBka OPYKC-400, pguanasoH
namepeHunsa 12,5 — 400 M3/‘-I, norpewHocTb * 0,15%

PacxogomepHas yctaHoska YIBIT, agnana3oH namepeHus
0-20 M3/‘-I, norpewHocTb = 0,3%

Pynetka u3ameputenbHasi, metannuueckas - 3[1K3-10
AYT/1TOCT 7502-89

Mpenen namepenuns 10 m; norpewwHocTs + 0,5 Mm

[onyckaeTcs npuMeHeHe Apyrux cpeacTs U3MEPEHU ¢ aHanormyHbIMu
WIK NyYLWMMU METPOTOrMYECKUMU XapaKkTepucTukamu.

26.4.2.2. Bce cpegctBa usamepeHuii JOMKHbI ObiTb MOBEPEHbI OpraHamu
FocynapCTBEHHOW — METpOSiorMyeckor  cnyxbbl UM uUMeTb  AeicTByloLme
CBUAETENLCTBA O NOBEPKE UIMN OTTUCKU NOBEPUTENbHbLIX KNENM.

26.4.3. TpeboBaHusa 6e3onacHOCTM

26.4.3.1. K nposefeHvtio MNOBEpPKW [ONyCKalTCA nvua,  U3yymBlUnE
PykoBoacTBO No akcnnyaTaumu.

26.4.3.2. lpn ycTaHOBKE W MOHTaXe PacxXxOAOMEPOB [AOSMKHbI CTPOro
cobnopgatbcs npaBuna TexHWkM 6e30nacHOCTW, W3NOXeHHble B pasgene 7
"YkazaHus mep 6e3onacHocTun".

26.4.4. YcnoBus NOBEPKN U NOATOTOBKA K HEN



Mpuv npoBeAEHNM NOBEPKU OOMKHBI COBMoAaThCs cregyoLLmne YCrnoBus:

@ Temnepatypa okpyxatollero sosayxa (20 * 5) °C;

@ oTHocuTenbHas BnaxHocTb oT 30 Ao 80 %;

@ aTtmocogepHoe aasneHue ot 0,084 go 1 Mlla (ot 630 go 800
MM PT.CT.);

@ TemnepaTypa KOHTponupyemon cpeapbl (Bogpl) (20 * 5) °C;

@ nuTaHue: OT CETV NMEPEeMEHHOro Toka HanpsbkeHnem (220 *
4,4) B, yactoTon (50 £ 0,5) I'u;

@ otcytcTBME BUBpauuM, TPSICKM, MarHWTHOrO MOfsl, Kpome
3eMHOro;

@ nepen Hayanom NOBEpPKW pacxodoMep AOSKEH ObiTb BblaepkaH
B YKa3aHHbIX Bbllle YCMOBUSIX B BbIKMIOYEHHOM COCTOSIHUM He
mMeHee 1 y;

@ pacxodomep AoMmKeH bbiTb BblaepxaH B TedeHne 30 MuH.

nocne BKIM4YeHnA HanpsaxXeHna nuTaHu4.

26.4.5. NposeneHve NoBepku

26.4.5.1. MNMpoBepka BHeLLHEro Buaa.

Mpy NpoBepke BHeLUHEro BMAa AOMMKHO OblTb YCTaHOBMNEHO COOTBETCTBUE
MapKMpoOBKW, yKasaHHOW B pasgene “"MapkvupoBaHue W nnombupoBaHue"
PykoBoactea no akcnnyatauun, KOMMMEKTHOCTM AaTduka pacxofa, yka3aHHOW B
nacrnopTe, a Takke COXpaHHOCTb NomMobl Ha B3.

Mpy nNpoBepke BHELUHErO BMAa pacxogomMepa [OMMKHO ObiTb YCTaHOBIEHO
OTCYTCTBUE MEXaHUYECKMX NOBPEXAEHUN.

26.4.5.2. OnpoboBaHue

YcTaHoBUTL pacxogoMep B COOTBETCTBMM C pasgenamu 8 "lpasuna
yCTaHOBKM U MOHTaxa" n 9 "lNoaroToBka M Nopsigok paboTsl'.

Mpu noaknoyeHun pacxogomepa K NUTaloWen CeTU  BbIMOMHAETCH
nporpaMma CamMoOuarHoCTUPOBaHUS W, B Cnyyae ee MNOSIOXUTENbLHOro mucxoaa,
aBTOMaTWYECKM YCTaHaBMUBAETCS PEXMM OTOOPakKEHUs TeKyLmMX 3HavYeHUi

n3mepaemMbiX BENNYUH, YTO CBUOETENbCTBYET 06 ncnpaBHOCTU pacxoaomepa.
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26.4.5.3. OnpepeneHve OCHOBHOM  MOrpeLIHOCTM  pacxogomepa
JonyckaeTcsl NpoBOAMTbL ABYMSI crnoco6amu: HaTypHbIM (Ha pacxofaoMepHoOMn
YCTaHOBKe) U pac4eTHO-UMUTALUMOHHbIM.

U3meHeHue OnuHbi uHuU cesa3u mexoy lMM1-1 u 63-1 e npedenax 5-100 m
He eriusiem Ha MempoJio2U4eCKUE XxapakmepucmuKku pacxodomepa.

26.4.5.3.1. OnpepeneHve TMOrpewHOCTM Ha pPacXofOMepHOMn
yCTaHOBKe.

[Ona onpepeneHns  OCHOBHOM  MOrPELUHOCTM  pacxogomMepa  Ha
pacxolOMEpHOW  yCTaHOBKE  MpedBapuTenbHO — HeobXoAMMO  BbIMOMHUTL
cnegyoLee:

onpenennTb ONIUHY BHELUHEN OKPY)KHOCTM WU BHYTPEHHUIA OuameTp
M3MepUTENbHOTO TpyOONpoBOA4a, TOMWMHY CTeHku TpybonpoBoda, maTtepuan
TpybonpoBoaa, TWM KOHTPONMMPYEMOW Cpendbl, BEPXHUIA Npeden WU3Mepsiemoro
pacxoaa;

npu nomowm kHonok "MPOCMOTP", "APX/B", "BBO[L", "MEHIO", BBECTM
3Ha4YeHUs1 3TUX NapamMeTPOB B NaMsiTb Npnbopa B COOTBETCTBUM C pasgenamm 9.4;

nepBuYHbIN nNpeobpasoBaTtens [M-1 ycTaHOBUTL B COOTBETCTBUM C
pasgernom §;

YCTaHOBUTb HYINEBOE 3HAYEHME pacxoda pacxodoMepa B COOTBETCTBUU C
n.9.4.20.

3HayeHns n3MepeHHOro pacxoda oTobpaxaloTcs Ha gucnnee.

MamepeHne pacxoda NpoBoaUTCS B TPEX - YETbIPEX TOYKax AuanasoHa. B
KaXXA0N Touke PUKCUMPYETCS HE MEHEE AEBATN NOKA3aHUN XXMOKOKPUCTANIMYECKOro
avcnnes v onpeaensieTcs cpegHee apudmMeTmyeckoe 3HadeHne pacxoga.

OnpepneneHne NOrpeLHoCcTy Npy N3MEPEHUN pacxoda NpoBOANUTCS NYTEM
CpaBHEHMS1 3HaYeHWi pacxofa, MOSyYeHHbIX C MOMOLUBI0 pacxogomepa, Co
3HaYeHUsIMM pacxoaa B NOBEPOYHOM YCTaHOBKE.

MorpelwHocTb y onpeaensietcs no hopmyne
Y =(Q e -Q) 100/ Quarc , %,

roe Qcp - 3HaUEHUe pacxoaa, M3MepeHHOe C NOMOLLbI0 pacxofoMepa, M/u;
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Q - 3HaveHue pacxoa B MOBEPOYHOW YCTaHOBKE, M3/y;

Quakc - BEPXHEE 3HaYeHne ananasoHa namepaemoro pacxoga, M 3/‘-{;

Mo NoKasaHnaM XnaOKoKkpucrtannim4eckoro aucnnea 3Ha4YeHne

Mn3MepeHHOro pacxoaa Bbl4UCnAeTcd no cbopmyne

n
Qe = 1 é Qi , v,
n =

roe Qi - nokasaHve XWOKOKpUCTanmuyeckoro Aucnnes,
COOTBETCTBYIOLLEE M3MepeHHOMY pacxopy. Pacxopnomep cyuTaetcs
BblAEpXKaBLUMM UCMbITaHWE, €Ccnu MOrpewHocTb Mpu WU3MepeHuu pacxopa He
npesbiwaeT * 1,5 % oT BepxHero npefena auanasoHa U3MepeHusl.

MorpelwHoCTb NpU U3MEPEHUM CYMMapHOro (MHTerpanbHoro) obbema
(konuuecTBa) onpeaensaeTcs B TpeX - YeTbIpex ToYKax AnanasoHa no copmyne

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

rge V u - cymmapHbIi 06beM, M3MEPEHHbIN pacxogoMepoMm;

V - obbeMm, M3MepeHHbIn No MepHuKy (unm V = Qt - rge t- nepuog
n3MepeHus).

MuHMManbHbIN Nepuoa 3aMepeHust 4omkeH ObiTb He MeHee 20 MUH.

Pacxogomep cuntaeTcs BbiaepXaBLUMM UCTIbITAHWSA, €CIN BbIMUCTIEHHbIE
3Ha4YeHUs MNOrpewwHocTer NpU BCEX WU3MEPEHWSX CYMMapHOro (MHTerparnbHOro)
obbema He npesbiwawT * 2 %.

26.4.5.3.2. OnpepgeneHne NOrpewHOCTA PacyeTHO-UMUTALMOHHBLIM
crnoco6om.

Mpu onpegeneHMn NOrpeLHOCTN pacxofomMepa pacvyeTHO-MMUTaLNOHHBIM
cnocobom [M-1 ycTaHaBnMBaeTCsi Ha 3arfyleHHOM C OOHOW CTOPOHbI
NpsIMONUHEHOM OTpe3ke TpyObl, 3anonHeHHOM BoAoW. OnuHa TpyObl JOIMKHa
6bITb He MeHee 500 MM, ¢ BHYTpeHHUM guameTpom oT 80 go 200 mm.

Ons onpegeneHvst MOrpewHoOCT! pacyeTHO-UMWUTALMOHHBIM CMOCOOOM

HeobXxoaAMMO BbINOMHUTL cnepgywulee:
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a onpefenvTe AMNWHY BHELUHEN OKPYXXHOCTU UMW BHYTPEHHWA AuvameTp
oTpeska TpybonpoBoga, TOMLWMHY CTeHku Tpybonposoga, maTtepuan
TpybonpoBoaa, BepxXHU Mpeaen nsmMepsemoro pacxoga 4ns AaHHOro
Tpybonposoaa (cm. Tabn.1);

/] npu nomoln kHornok "TpocMotp Y unm "TMpocmoTp R", "APXWB",
"BBOAO", "MEHKO", BBectM 3HayeHMsi 3TMX NapaMeTpoB B MNaMsiTb

npubopa B COOTBETCTBMU C pa3genamu 9.4;

10/] nepBuYHbIN nNpeobpasoBartens [M-1 ycTaHOBMTL B COOTBETCTBUM C
pasgernom §;
[0/] YCTaHOBUTb HYMNb pacxogoMepa B COOTBETCTBUM C N

OnpepeneHne OCHOBHOW MOrPELUHOCTM MPOW3BOAMUTCA MPWU HYINEeBOM pacxoge B
TPEeX KOHTPOIbHbIX TOYKAX, MMUTUPYIOLUMX PacXoh, COOTBETCTBYIOLWMIA 3HAYEHNAM
20, 80 1 100 % oT 3agaHHOro BepxHero npegena pacxoga. [ns aToro Heobxoanmo
nepentn n3 pexuma "MISMEPEHUA" B pexxum "TIOBEPKA" npy nomoLwum KHOMKM
"M"; Torga Ha gucnree nosiBUTCS CoobLLEeHNE:
MEHIO MOJ1b30B-J1A
Hanee nouck pexunma "TIOBEPKA" ocyLiecTBnsieTcsi ¢ NOMOLLbIO
kHorok "TlpocmoTp Y" wnm "MpocMoTp R". Ha aucnnee OOMKHO MOSIBUTHLCS
coobLeHne:
"MNT. MOBEPKA"

Bxoa B pexum "MIMAT. NMOBEPKA" ocyLecTBRSIETCA C NOMOLLBH KHOMKM

"BBOL". Ha gucnnee nosiBUTCS coobLLEeHNE:

20% [4ncneHHoe 3HayeHune] M>/y
[umcneHHoe 3HaveHwue] m>

rae Ha BepxHem CTpoke Aucnness oTobpakaeTcss 3HauYeHUe WMUTUMPOBaHHOMO
pacxoda B MNEpBOii KOHTPOMbHOM TOYKE B MPOLIEHTax OT BepxHero npenena
M3MEPEHNsI Pacxofa U ero YMCNEHHoe 3HayeHue, U3MepeHHoe PacxodoMepoM, a
Ha BTOPOIl CTPOKE AWCMNes - 3HadYeHWe cymmapHoro obbema, uaMepeHHoe
pacxoflOMEPOM B TOW € KOHTPOMbHOW Touke B M°. V3MepeHWe CyMMapHOro

obbemMa HaumHaeTCsi M OCTaHaBMMBaEeTCH C nomowbio kHomku "BBOL". [pwu

58



M3MEpEHUM CyMMapHOro obGbeMa B NIEBOM HWKHEM Yriy AUCHes MosiBIsieTcs
CUMBON «C »

Mepexon k cneaytoLlen KOHTPONbHOM TOYKE OCYLLIECTBASIETCSA C NOMOLLbIO
kHonkm "MpocmoTp Y" unm "TMpocmoTp R". Ha ancnnee nosiesutcs cooblueHme:

80% [4ncneHHoe 3HaveHune] M3/
[umMcneHHoe 3HaveHwue] m>

roe Ha BepxHelW CTpoke Jucnnes oTobpaxaeTcsi 3HayeHWe WMUTUPOBAHHOIO
pacxofa BO BTOPOM KOHTPOMbHOM TOYKE B NPOLEHTax OT BEepxHero npegena
M3MepeHusi pacxofa N ero YMCrneHHoe 3HaveHue, M3MepeHHOe pacxodoMepoMm, a
Ha BTOpOW CTpPOKe Aucnnes - 3HadyeHue CymMMapHoro obbema, u3MepeHHoe
PacXoOMEPOM B TOI & KOHTPONLHOW Touke B M°. VI3MepeHWe CyMMapHOro
obbemMa HaumHaeTCsi M OCTaHaBMMBaEeTCH C nomowbio kHomku "BBOL". [pwu

M3MEpEHUN CyMMapHOro obGbeMa B NIEBOM HWKHEM Yrfy AUCHes MOsIBISIeTcs
CUMBON «C »

Mepexopn Kk crneaytoLLet KOHTPOSIbHOM TOYKE OCYLLECTBSIETCS C MOMOLLbIO
kHonkn "MPOCMOTP". Ha aucnnee nosButcs coobLLleHnE:

100% [4McneHHoe 3HaYeHne M>/y
[umcneHHoe 3HaveHne] m

roe Ha BepxHelW CTpoke Jucnnes otobpaxaeTcsi 3HayeHWe WMUTUPOBAHHOrO
pacxoga B TPeTbel KOHTPOMbHOW TOYKEe B MpOLEHTax OT BEepxHero npegena
M3MepeHusi pacxoda U ero YMCrneHHoe 3HaveHue, M3MepeHHOe pacxodoMepoMm, a
Ha BTOpOW CTpPOKe Aucnnes - 3HadyeHue CymMMapHoro obbema, u3MepeHHoe
PacXojOMEPOM B TOI K& KOHTPONLHOW Touke B M°. VI3MepeHWe CyMMapHOro
obbemMa HaumHaeTCsi M OCTaHaBnUBaeTCs C nomowbio kHonku "BBOMOB". [pwu

n3mepeHmn cymmapHoro obbema B NEBOM HIDKHEM yrny aucnnea noasndaetrcAa

CUMBOIJ « ( »

59

3HayeHMe BbIXOOHOMO CUrHana B KaX[OOW KOHTPOSIbHOM  TouKe
onpepensieTca kak cpegHee apuMETMYECKoe 3HauYeHWe He MeHee [LEeBATU
MoKasaHWii XNOKOKPUCTANIMYECKOro AUCes.

MorpewHocte J onpenenserca no cdopmyne

0 =(Qe- Q)100/ Q warc , %,

rae Qe - cpegHee U3MEpEeHHOe 3HayvyeHue pacxofa B KOHTPOMbHOW

TOuKE, M° /Y;
Q - pacyeTHoe 3HadeHue pacxoda B KOHTPOSIbHON TOYKE, M3/;
Q wake - BEPXHEE 3HAUEHME 33[1aHHOrO PacUETHOMO pacxoaa, My,

MorpelwHocTe NpU U3MEPEHUM CYMMapHOro (MHTerpanbHoro) obbema
(konuyecTBa) onpeaenseTcs B TPeX Yka3aHHbIX TOYKax AvanasoHa no opmyne

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

roe Vy— CyMMapHbii 06beM, U3MEPEHHbBIN Pacxo4oOMepoM;

V - pacyeTHOoe 3Ha4yeHue CyMMapHOro (MHTerpanbHoro) obbema B
KOHTPOMbHOM TOYKe 3a nepuod nameperus (V = Qt, rae t - nepmos nsmepeHus).

MuHMManbHbLIN Nepuoa 3aMepeHust 4oMmkeH ObiTb He MeHee 20 MUH.

Pacxogomep cuuTaeTcs BblAEpPXKaBLUMM  UCNbITAHWSA, €CnyM  OCHOBHAst
norpewHocTs He npesblwaer 0,75 oT npegena [OMNyckaemoh OCHOBHOW
NorpeLHoCcTn.

Bosspat wu3 nwboro nyHkta pexuma "TIOBEPKA"™ B pexum
"MSMEPEHUA" ocywecTBnaeTca AByKpaTHbIM UCNOMb30BaHNEM KHOMKM "M".

26.5. OdhopmneHune pesynbTaToB NOBEPKM.

26.5.1. Tllpu noOnNoXuTenbHbIX pesdynbTaTax MNepBUYHON  MOBEPKU
nNpou3BOAMTCSA 3anucb B Macrnopte O rogHOCTU npubopa K MNPUMEHEHWUIO C
yKkasaHueM faTtbl MOBEPKM.

26.5.2. Mo pesynbTataMm NepuoaMyeckon UnNu BHeoYepeaHOW MNOBEPKU
COCTaBMAETCA MPOTOKOM, KOTOPbIN CKPEnmnseTcs OTTUCKOM MOBEPUTENbHOro
Knenma.

26.5.3. Tpu oTpuuaTtenbHbIX pesynbTaTax MOBEPKM pacxodoMep He
JornyckaeTca K SKcnnyaTtauumu, B nacrnopte nNpou3BOAUTCA COOTBETCTBYOLLAA

3anncb O HEMPUrogHocCTHY, a ﬂpM60p OTNpaBNAETCA B PEMOHT.
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27. PEKOMEHAOYEMbIE CMA3KW ANA BBOOA MNPUNOXEHME 1
YINbTPA3BYKOBbIX KONIEBAHUA B TPYBEOMNPOBO/, CTPYKTYPA YCJIOBHOIO OBO3HAYEHWA PACXOOOMEPOB

27.1. Dna BBOAA  yneTpassykobix  konebakmit B TPyGONpoBOA Pacxonomep AKPOH-01-wA —RS232 — GSM-mogem TY 4213-011-18623641-01
pekoMeHOyeTca Wucnofb3oBaTb crneaywume CMasku (B nopsaake y6blBaHMﬂ N A A

3abheKTMBHOCTHN): anokcuaHasi cMona 6e3 oteepautens, WPYC, nuton, conugon.
27.2. C TO4KM 3peHmnst achdekTMBHOCTH BBOAA YbTPa3BYKOBbLIX konebaHusi

B CTeHKy TpyBonpoBoaa nydiien 13 nepeHuncreHHbIX SBSETCs arokcuaHas cmorna Tun
pacxogomepa

npu Temnepatype KOHTPOonMpyemon cpeabl ot +5 go 40 °C.
Mpn TemnepaType KOHTponupyemoin cpedpl Boiwe 40 °C n Huxke 0 °C
pekomeHayetcst npumersTs LLUPYC unn nuton.

Hanuune 6noka
TOKOBOrO BbIxoAa

Hanuune 6noka RS232
nnm RS485

Hannune GSM-moagema
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SMKOPLI HAMPSXXEHN

MNPUNOXEHUE 2

A - ANneKTpnuyeckad nomexa B MOMEHT WU3Ny4YeHUa 3oHOupyrowlero

yNbTPa3ByKOBOIO UMMYIbCa;

B — BocnpvHUMaembIn yrnbTPasBykOBOW CUrHan

63

FTABAPUTHBIE N YCTAHOBOYHbIE PASMEPDI
MNMEPBUNYHOIO NPEOBPA3OBATEJIA MMM-1

‘A

=\
j/Vg ’

—
-
\[T],

MNPUNOXEHUE 3

MpuwxunmHoe
' YyCTPOWCTBO

HaTtsxHon

/ BUHT

+

+

r
|

I
I 1
|

L i

YCTaHOBOUHbIN
npocunb

420

L |+

Tpybonposog,

YU2(V)

L- paccToaHne mMexay fatunkamm



190

A

.
|

MNPUNOXEHVE 4

FTABAPUTHBIE N YCTAHOBOYHbIE PASMEPDI
QNEKTPOHHOIO BJIOKA B3-1

190

|t

OO0

15

ndl

120

[

151

|
|

Relsl=]s

=

115

65

66

y /

MNPUNOXEHUE 5

3CKM3 KOMMYTALIMIOHHOW MAHENM ANEKTPOHHOIO BJIOKA B3-1



MNPUNOXEHWE 6
PACXOLOMEP YNIbTPA3BYKOBOW C HAKINAQHbLIMM/
N3NYYATENAMUN «<AKPOH-01»
CXEMA 3NEKTPUYECKAA BHELUHVX COEOQVUHEHMI

RS-232 4
2 5(7) |O6wmit
2(3) [Mpuem
7(4) 1
OWE \j vl 8(5) :
0 B | T + 1(6)
= N |4
© Rs-485 |4(®)
| . T 6(20)
o z‘% 1 ___J_J
o1, g8 !
PSS 2 10X
oo —— mA

2208
L 50ru

* YKkaszaH OCHOBHOW BapuaHT AnA MoAKMNtYeHus pacxogomepa K 9-
KOHTakTHOMY MnopTy, a B ckobkax — ANnst NOAKIOYEHUsT K 25-KOHTaKTHOMY MOpTYy

KOMNblOTEPAa.
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MPUNOXEHUE 7
OCKU3 YCTAHOBKW MM-1 HA TPYBOIMPOBOL,
(B1A cBepxy)

BapwuaHT V (ogHOCTOpOHHSASA ycTaHoBka YW1 n YN2)

H>10Dy . h>5Dy
YU1(+V) YW2(-V)
= =

BapwuaHT Z(gBycTopoHHsAs yctaHoBka Y1 n YN2)

H>10Dy |, h>5Dy
YN1(+V
(+)

-l
-

HanpaeneHve
noroka

]
YW2 (-V)
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MPUNOXEHWE 8
OCKN3 MOHTAXA IMn-1 AnA N3SMEPEHNA PACXOOA B TPYBOINPOBOOE
MPU KOPOTKUX MPAMONMHENHBIX YYACTKAX O W MOCHE MECTA
MOHTAXA (Bug cBepxy)

YcrtaHogka MMN-1 nocne "koneHa"

. _ 2Dy<H<10Dy.
g Y Yy,

1 YUL(HV) | YN2(-V)
I Q > HanpasneHue
|

noTOKa

YctaHoeka MMN-1 go "konexna"

2Dy<h<5Dy |
YNL(+V) | YN2(-V) |
e | v

— |
Hanpasnenve |
notoka |

|

1

YcraHoska [MMM-1 nocne "TponHuka"

3Dy<H<10Dy
YNL1(+V) YN2(-V)
E ﬁanpaBneHme
noToka

YcraHoska [MM1-1 go "rporiHnka"

2Dy<h<5Dy
YN1(+V) YN2(-V)
|
e Q)
Hanpasnenuve
rnoToka
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NMPOOOIMKEHME NPUNTOXKEHNA 8
YcTaHoska NM1-1 nocne "koneHa"
El%, 2Dy<H<10Dy,
-— I
|
YWN1(+V) I

!
\ T IJI*E'*'@_H;paBneﬂme ,,,
i

YVi2(-v) MoToka

YcTaHoska NMM-1 oo "koneHa"

_ 2Dy<h<5Dy

YN1(xV) YW2(-V) f ‘
HanpaBM&"ﬂE """""""" 7'7
notoka H ‘

YcTtaHoska MNM-1 nocne "TponHuka"

o 3Dy<H<10Dy_
-
1 YUL(+V) | YW2(-V) |
|
= 'EZ}-Q—V — -
J_ T HanpaBneﬂme
[ noTtoka ‘
YcTtaHoska MNM-1 go "TpoiHuka"
2Dy<h<5Dy
|
| |
YUL(+V)! ‘ |
—» A= _ -
HanpaeneHve éll‘
notoka ! YN2(-V) 1
|
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MNPUNOXEHUE 9

3CKN3 MOHTAXA MMr1-1 AnA NSMEPEHVA PACXOLA B TPYBOTNPOBOJE
C OJMAMETPOM Dy < 500 mMm

YUA(+V) Bua A E;:?)KHOIZ
‘A
A i B
Llens gip ‘ o
b | r
DR HETI N+l
/\ TPUKMMHOE
' yCTpOMCTBO
k/ +H L+ L
T =
| Tpybonposog,
YCTaHOBOYHbI
npodure L YU2(-V)

L- paccToaHne MeXay AaTuynkamm

BapuaHT KpenaeHUA ¢ NOMOLLbLIO 3aXXUMa

Bont M6

E CTanbHoRi yronok
40x40x5
-
YCTaHOBOMHBIN
npodune

Csapka
Tpybonposog
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MPUNOXXEHWE 10
3CKM3 MOHTAXA MN-1 AnA N3MEPEHWA PACXOOA B TPYEOINPOBOME
C OVMAMETPOM 500£ Dy £ 1500 mm

Bug A

Mpyxumrioe HartsxHoi
YCTPOACTBO

#A YN1(+V) BUHT
':TE' E+‘ Tpy6onposoa
i{—\%'|—'+ EI
| \
! | Jr»
T
< | |
|
[y, | :_,_lr +
Llens gp
YCTaHOBOYHBIA  YUN2(-V, L
npodunbs

L

S
/

\\A
\ /"

L- paccTosiHue Mexay aatimkamu

BapuaHT kpenneHusi ¢ NoMollbo 3aXxumMa

Bont M6
CranbHoi yronok
AQ0x40x5.

YCTaHOBOYHbII
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MNPUNOXEHVE 11 MNPUNOXEHWE 12
OCKN3 MOHTAXA MMr-1 AnA NSAMEPEHUA PACXOLA B TPYBOIPOBOAE C 3CKN3 MOHTAXA MMr1-1 AnA NSAMEPEHVA PACXOLA B TPYBOTNPOBOJE
AVAMETPOM 600< Dy £ 2000 mm C OMAMETPOM Dy£ 300 mm TMPW OOHOCTOPOHHEM YCTAHOBKE
YNbTPA3BYKOBbIX U3NTYHATENEN

Bug A
an')KVJMHoe HatsbkHown
A YW1(+V) YCTPOACTBO gyt 100 BUJ CBEpXy
. Dy ., El h h Tpy6onposop .
il - A = YcTaHOBOUHbIN
Hi |+ | +[i[+
\ - Vv npodunb
MpwxumHoe o
_ - - — — - MpwxumHoe ycrfrpoﬁcrso HatsikHoil
CTPONCTBO
; > Y@y Y BUHT
YUN2(-V)
J I+ | [ ; L+ ]
a A
Liens YCTaHOBOUHBIi ':1 p ':':' O p ‘ g i
npochuns YV2(-V) m P ——] —1 A==
+H [+ \ \ H !+ 'y
L- paccTosHne mexay Aativkamun _— [ i T
| v
| 0|
- - - I
BEQMEHT KpenneHus C NoOMOLWbIO 3aXXnma < i
CranbHoi yronok
enb
YCTaHOBOYHbII Ll L
Tpy6onposoa

L- paccToaHne MexXay gaTynkamin
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PACXOJIOMEP YJIBTPA3BYKOBOM
C HAKJIAJTHBIMHA U3JIYYATEJISIMUA
«AKPOH-01»

PyKOBOﬂ,CTBO no J3kcnnyartauun

BHUMAHUE! HEOBXOOUMO CTPOIO
COBJIIOAATb COOTBETCTBUE
3ABOACKNX HOMEPOB HA
AKYCTUYECKUX NPEOBPA3OBATEJAX
N SNEKTPOHHbIX BNTOKAX!
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