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1. BBEOAEHUE

HacTtosilee pykoBOACTBO MO  3KCNnyaTauuu npegHasHavyeHo Ans
M3y4YeHus npuHUMNa OeNCTBUSE U YCTPOWCTBA pacxofomepa ynbTpa3BYKOBOMO C
HaknagHbiMy nanydatenamm AKPOH-01-1 (B ganbHenwem - pacxogomep), npasun
MOHTaxa, NoAroToBkM Kk paboTe, NOBEPKX, HanagkM U TEXHNYECKOro 00CcnyXnBaHus

B yCnoBuAX aKkcnnyatauunu.

2. HABHAYEHME

Pacxogomep AKPOH-01 npepHasHayeH pAns wsMepeHns O06BbEMHOro
pacxofa U cymmapHoro (MHTerpanbHoro) obbema (konuyectsa) 3ByKONPOBOASALLMX
XNOKOCTEW, B TOM YuCNe CTOYHbIX BOA, MNPOTEKaWMX B  HaMopHbIX
TpybonpoBoaax, M3roToBNEHHbIX U3 3BYKONPOBOASILLMX MaTeprarnos, AN KOHTPONs
W yyeTa, B TOM YMCre KOMMEPYECKOTO, B KaHaNM3aLUMOHHbIX CETAX, HA OYMCTHbIX
COOPY>KEHWAX, NPOMBILLINEHHbIX NPEANPUATUSX U T.4.

BbixogHOM curHan pacxogomepa — MOKa3aHWs XXWMOKOKPUCTanIMyeckoro
Avcnnes, Ha KOTOpPOM OToGpaxarTcsi pe3ynbTaTbl M3MepeHWsi O06BbeMHOro
pacxoga U cymMmapHoro (MHTerpanbHOro) obsema (KONMMYecTBa) XWMOKOCTH,
npoTekatoLLen Yepes TpybonpoBoA B MPSIMOM UM 06paTHOM HanpaBreHUM.

JononHuTenbHO Ha Aucnnee MoxeT oTobpaxaTbcs — crepytowias
MHopmMaLms:

®  U3MEpEeHHble 3HaYEHMUS KOHTPONMUPYEMbIX BEMUYUNH:
- CKOPOCTM MOTOKA XXNAKOCTHU;
- BpEMEHU HapaboTku;
- AaTbl U BPEMEHMU;

*  COOEPXUMOE apXVBOB;

- noyacosoro — 1925 3anucen;



- nocyToyHoro — 2200 3anucen;
- nepepbiBoB yyeTa — 100 3anucei;
e MapameTpbl Tpy6onpoBoaa;
e  TUM KOHTPONMMPYEMOWN XMAKOCTU (Boda - XOrofHas, ropsivas;
CTOYHblE BOAbI U T.4.)
e VMHOMKaUWsi HACTPOWKM aKyCTUYECKOro KaHana npyu MOHTaxe;
e  [MarHoCTM4eckme coobLLeHus.

BbiBoa vHdOpMauMM Ha QUCTEn OCYLLECTBMSETCA C MOMOLLBIO  KHOMOK
"MPOCMOTP", "APXWMB", "BBO[L", pacnonoxeHHbIXx Ha nepegHen naHenm
npubopa, un kHonkn "MEHKO", pacnonoxeHHOn nog KpbiLkow npubopa.

Pacxogomep MoxeT umeTb BbIxogHow curHan 0-5, 0-20, 4-20 mMA
MOCTOSIHHOTO  TOKa, MPSIMO  NPOMOpLUMOHarnbHbI  abCcomnMoTHON  BENUYUHE
N3MepaeMoro pacxofa >XWAKOCTW, perneviHbli BbIXOA (CyXue KOHTaKTbl pene:
MaKcuMmanbHoe HanpsbkeHuMe Ha KOHTakTax He 6onee 60 B noctosiHHOro wnu
nepeMeHHOro TOKa, TOK 4Yepe3 KOHTaKTbl perne He Gonee 80 MA) wnu
MUMMYNbCHBIA BbIXOA, C HOPMUPOBAHHBLIM BECOM UMMyrbca (CyXxue KOHTaKTbl pene:
MaKkcuMmanbHOe HamnpshkeHue Ha KoHTakTax He 6onee 60 B noctosHHOro unu
nepeMeHHOro Toka, TOK Yepe3 KOHTaKTbl perne He 6onee 80 MA), BO3MOXHOCTb
BblBOAA MH(POPMaLMM Ha KOMMbIOTEP Yepe3 BCTPOEHHbIM uHTepdenc RS-232 unn
RS-485, a Takke BO3MOXHOCTb nogknoveHns k GSM-mogemy npoussBoacTea
dupmbl CurHyp anst 6ecnpoBogHo nepeaaymn MHopMaLuu.

BHumaHue! Ba3zoeasi modesib pacxodomepa He ek/toyaem e cebsi
6510k mokoeoz2o ebixoda, 6/1I0K UMMy/IbCHO20 8bixo0a, 6/10K peneliHo2o
ebix00a, 6510k RS-232 (RS-485) u GSM-modem. Heo6xo0uMmocmb ycmaHoO8KU
amux 65110koe mpebyemcs ykasbieamsb fpu 3akase.

Mpumep 3anmcm o0603HayYeHWss pacxogoMepa C TOKOBbIM  BbIXOAHbLIM
curHanom, nHtepdencom RS-232 1 6nokoM MMMyNbCHOTO BbIXOA4A MpW 3akase u B
OOKYMEHTaUMM [Opyron npoayKuuu, B KOTOPOM OH MOXeT ObiTb MNpUMEHEH
(MpunoxeHue 1):

"Pacxodomep AKPOH-01 - wmMA - RS232- umn.e.. TY 4213-011-
18623641-01"



3. COCTAB PACXOOOMEPA

3.1. Pacxogomep BkntoyaeT B cebsl nepBuYHbIN  Npeobpasosatenb MI1-1
W 3NEKTPOHHLIV 6rok B3-1, coeanMHeHHble Mexay cobol ABYyMs oTpeskamu kabens.

Mr-1 coctonT M3 AByX ynbTpa3ByKoBbix nsnydatenen YN1(+V) n YN2(-V)
W YCTPOWCTBA ANs UX KpenneHus Ha Tpybe (yCTaHOBOYHbIE MPOchusu).

3.2 OnuHa nuHum ceasm mexagy [M-1 u B3-1 10 M, BO3MOXHO ee
yBenuyeHue no cneusakady go 50 m. CoegnHutensHbii kabens PK 75 - 3 - 32

BXOOUT B KOMMNJIEKT NOCTaBKWU.

4. TEXHUWHECKUE OAHHBIE

4.1. Pacxogomep obecneumBaeT wusmepeHne oObLEMHOrO pacxoja W
CYMMapHOro (MHTerpansHoro) o6bema (konMyecTsa) 3ByKONMPOBOOALLMX XMOKOCTEN
C HW3KUM copepxaHnem ra3oobpasHbix W TBepAblX BELECTB MPU MOSIHOCTbIO
3anofiIHEHHOM Ce4YeHMM HanopHoro Tpyb6onpoBopga. [lonyckaeTcs Hanuyve B
KOHTPONUPYEMOW cpefie rasoBbIX BKITOYEHWUI 1 TBEPAbIX YacTuL, B KONMMYECTBE He
6onee 1 % obbeMa KOHTPONMPYEMOW XUOKOCTU.

4.2. MNMN-1 yctaHaBnuBaeTcs Ha NPSAMOMUMHENHOM y4yacTke TpybonpoBoaa
anvHoi H > 10Dy ao mecta ycTaHoBKu 1 AnuHoin h > 5Dy nocne mecta yCTaHOBKM
(npunoxexue 7). MNpegnoytutenbHo yctaHaeBnmeaTtb [M1-1 Ha ropu3oHTanbHbIX
yyacTkax TpybonpoBoJoB B FOPU3OHTaNlbHOW MNJIOCKOCTU, HO AoMycKaeTcs
yCTaHOBKa Ha MPOW3BOSIbHO OPMEHTUPOBAHHBLIX TPYOONPOBOAAX NMpU BOCXOAALLEM
ABVXEHUW NOTOKa XUAKOCTW.

4.3. OonyckaeTtcsa yctaHoBka [1M-1 Ha cokpalleHHOM npSMONMHENHOM
yyacTke Tpybonposoga Ha pacctosiHn 2Dy < h < 5Dy nepen TPOMHWKOM M5u
nepen KoneHom, a Takke Ha pacctosHun 3Dy<H < 10Dy nocrne TponHuKa u Ha

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



MMn-1 ycraHaBnuBaeTcA B MNOCKOCTW, NepneHAUKYNSAPHON MNNOCKOCTU
KTPOMHMUKA» UIN «KONEeHa».

4.4. YnbTpasByKOBble M3fy4YaTenu ycTaHaBMBaKOTCA Yepes Crnow CMasku
(anokecunpHas cmona 6e3 otBepautens, LWPYC, nuton) Ha HapyXHOW NOBEPXHOCTU
TpybonpoBoAa, OYULLEEHHOW OT rPs3K, KPacKM, pXKaBUMHbI.

4.5. Matepnan Tpybonposoga - nobor 3BYyKONPOBOAAWMIA maTepwmarn.
TonwmHa cteHku Tpybonposoaa - ot 2 Ao 50 mMm.

4.6. KoHTponupyemas cpefda - FOMOreHHas >XWAKOCTb CO CKOPOCTbiO
pacnpocTpaHeHus 3syka 800 - 2000 m/c, npu TemnepaTtype oT - 10 oo +80 °C (go
150 °C no cneugakasy).

4.7. Pacxogomep obecneuyvBaeT usmepeHue obBbeMHOro pacxoda U
CYMMapHoOro (MHTerpanbHoro) obbema (KOnu4yecTBa) >XWAKOCTM NpU AMamMeTpax
ycnoBHoro npoxoga Tpybonposoga Dy ot 40 go 2000 mm B AgvanasoHe ot 2% Ao
100% BepxHero npegena W3MepsemMOro pacxoga, YCTaHaBNIMBaeMmoro
nonb3oBaTenem no n.13.2.4 (tabn.1)

Tabnuua 1

AOVAMNA30HbI UBMEPAEMbIX PACXOO0B
n PAO AMAMETPOB YCNOBHOIO NMPOXOOA TPYEOINMPOBOAA

OnameTp yCnoBHOro | [ijmanasoHbl M3MepPsiEMbIX PacxooB,
npoxoaa, Dy, Mm Q, My
40 (0,16 - 8)...(1-50)
50 (0,2-10)...(2-100)
65 (0,25 -12,5)...(3,2 - 160)
80 (0,32 - 16)...(5 - 250)
100 (0,4 - 20)...(6,4 - 320)
125 (0,5 - 25)...(8 - 400)
150 (0,64 - 32)...(12 - 600)
200 (0,8 - 40)...(20 - 1000)
250 (1-50)...(25 - 1250)
350 (1,2 - 60)...(32 - 1600)
400 (1,6 - 80)...(40 - 2000)
500 (2-100)...(64 - 3200)
650 (2,5 - 125)...(80 - 4000)
800 (3,2 - 160)...(160 - 8000)
1000 (4 - 200)...(320 - 16000)
2000 (8 - 400)...(800 - 40000)




4.8. MNuTaHne pacxogomMepa OCYLLECTBMAETCA OT CETU NEepeMeHHOro Toka
+22 o
HanpspkeHnem (220 _;5) B uactoToit (50+ 1) Iu. Mo cneuysakasy moryT usroTae-

NMBaTbCS PaCXOAOMEPbI C HanpshxeHneM nutaHus (12 + 2) B noctosHHOro Toka.

4.9. MowwHocTb, noTpebnsemas pacxo4OMepoM, He OOIMKHa MpeBbiaThb
10 BA npu HanpsbkeHun nutaHna 220 B nepemeHHoro Toka.

MoLHocTb, noTpebnsaemas pacxogomMepoMm, He AomxHa npesblwatb 1 BT
npy HanpsbkeHnn nuTaHnsa 12 B nocTosHHOro Toka.

4.10. Pacxogomep ponyckaeT MOAKMOYEHUE BHELUHEW Harpysku B Lerb
BbIXOAHOTO CMrHana nocTOSAHHOrO Toka:

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

4.11. Temnepatypa Bo3gyxa, okpyxatowero 63-1, gomkHa 6biTb 0T -20 Ao
+50 °C, MMN-1 — ot - 40 go +70 °C ( oo +120 °C no cneusakasy).

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

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

4.14. Macca pacxogomepa formxHa bbb, He bonee:

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

B3-1—-1,5«kr.

4.15. Tpu ycrtaHoBke [1MM-1 cormacHo n.4.2 npepenbl OOMyCKaeMown
OCHOBHOW MPWBEAEHHON MNOrpPeLwHOCTU Npyu M3MepeHnM obbLEeMHOro pacxoga B
npepenax ot 2 go 100 % gnanasoHa M3MEHEHWS pacxoda He OOMKHbI MpeBbIWAaTh

+1,5 %.

Mpu namepeHnm o6bemMHoOro pacxoga B npegenax ot 0 o 2 % gnanasoHa
U3MepEHNS NOrpeLLHOCTb HE HOPMMPYETCS, NOKa3aHnsi Npubopa paBHbI HYIHO.

Mpepensbl gonyckaemMon OCHOBHOW OTHOCUTESbHOM MOrpeLiHocT! npu
N3MEPEHMN CYMMApPHOro (MHTerpanbHoro) obbema (konuyectea) B npegenax oT 2

00 100 % granasoHa n3MeHeHus pacxoda He LOIMKHbI npeBbiwaTh + 2 %.



4.16. MNpw yctaHoske [MN-1 cornacHo n.4.3 gononHUTENbHas NOrpeLHOCTb
nsmepeHnss obbeMHOro pacxoga W CymMMapHOro (MHTerpanbHoro) obbema He
AomxHa npesbiwats 0,2 4onyckaemon OCHOBHOM MOrPeLHOCTA NPU YMEHbLUEHWUN
pacctosHuin H n h oTHOcUTENbHO CBOMX HOMWMHanbHbIX BenuynH 10Dy n 5Dy Ha
kaxabin 1Dy.

4.17. MNpyn OTKMIOYEHUN HaMPSXKEHUS NUTaHUA PacXOAoOMep COoXpaHseT
apXvBHY0 MHOPMaLMIO HE MEHee OAHOro roaa.

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

npu n3MepeHnn BelcokoTeMNepaTypHbIX cped - 3 roaa.

5. YCTPOMCTBO U NPUHLMN PABOTbI

5.1. MpuHUMN AOencTBUA pacxogoMepa OCHOBaH Ha M3MEpeHuMn
pa3HOCTM  BpEMEHM  pacnpocTpaHEeHWsi  aKycTMYecKux  KomnebaHunm,
nepecekarwLlnX MOTOK KOHTpPONMUpyemMon cpepnbl nog yrnoMm K oOcu
TpybonpoBoga B AByX NPOTMBOMOMOXHbLIX HanpaBfieHUAX: MO MNOTOKY W
NpPoTMB NoTokKa.

3HayeHre CKOpOCTM MOTOKa M BenunynHa O06beMHOro pacxofa XWOKOCTU

BbIYUCMIAOTCS N0 hopMynam:

T,-T

V=" KoK Kz
T, +T,,
D>
=" v
Q 4

roe V - 3HayeHue CKOpOCTM NOTOKa XXUOKOCTU;
Q - 3HaYeHVe 06BEMHOIO pacxoaa;
T.v — Bpems pacnpocTpaHeHWs akyCTM4EeCKOro curHana npoTvB ABWKEHWS
NnoTOKa >XWOKOCTY;
T+, — BpPeMsi pacnpocTpaHeHusi akycTudyeckux konebaHwii BAOMb
[OBUXKEHUS NOTOKA XWUAKOCTH;

Ko — ko3adhhmumeHT nponopuUmnoHanbsHoOCTH;



K7 _— nonpaBoYHbIi KO3(hULMEHT, Y4YMTbIBAKOLWUIA BIUSIHAE MECTHOro
rMAPaBMMYEecKoro  COMpPOTUBIEHUS] (8blqucrisemcs  asmomMamu4yecku 8
3asucumocmu om eula 2ulpasnuyecKo20 COMPOMUEIIEeHUss U PaccmosiHUsi om
Hezo 0o mecma ycmaHosku [1l1-1);

Ke - rmapoanHamMmmny4ecKknin KoadppmuneHT (8biqucrisemcsi
asmomamuyecku, 8 3agucuMocmu om 3HaqyeHul eenu4duH D,, V, muna xudkocmu,
CpoKa aKcrnnyamauyuu u Mamepuara mpybéornposoda);

D, - onameTp Tpybonposoaa.

3HayeHne cymmapHOro (MHTerpanbHoro) obbema  (konuyecTtsa)
npoTekalLen  XWOKOCTU  BbIMUCASETCS  Kak  pe3ynbTaT  YUCIEHHOro
WHTErPUPOBAHUSA MOSyYEHHbIX 3HaYeHW OObEeMHOro pacxofa; napannenbHo
BeLEeTCH Y4ET BDEMEHWN MHTENPUPOBAHKS.

B pacxogomepe npegyCMOTPEHO camoguarHocTupoBaHue: 6Gonblias
YacTb BO3MOXHbIX HEWCMPABHOCTEN aBTOMAaTU4ECKM OOHapyXuMBaeTcs B npouecce
dyHKUMOHNPOBaHNS npubopa UK oToOpaxaeTcs Ha aucnnee (cM. pasgen
"BO3MOXHbIE HENCNPABHOCTA M CNOCOGLI UX yCTpaHeHns").

5.2. YnbTpasBykoBble u3nydatenu (npuemHukn) YU1(+V) n YU2(-V)
npegHasHayeHbl Ana npeobpasoBaHWs MOABOAMMBIX K HUM  3MEKTPUYECKMX
CWrHarnoB B aKycTuyeckue konebaHus, BBOA NOCNeQHUX B CTEHKY TpyGonposoaa u
Janee B KOHTPONMMPYeMyl cpefdy nof yrnoM K ocu TpybonpoBoaa, a Takke Ans
npeobpa3oBaHus MpoLLewnx 4Yepe3 CTeHKM TpybonpoBoda U KOHTPONMpPYeEMYyHo
cpeay akycTmdeckmx konebaHum obpaTHO B 3rEKTpUYECKUe CUrHarbl.

OcHoBoW umanyyartensa (npueMHuka) SBnsSeTCs Nbe3oKepaMU4ecKuin Ouck,
paboTallmin Ha OJHOW M3 PE30HAHCHBLIX YacToT. ATOT Nbe30KEePaMUYECKUIA ONCK
KpenuTca K MeTannmM4yeckoMy KMuHY, KOTOpbI obecrnevnmBaeT BBOA aKyCTUYECKMX
konebaHum B KOHTpPONMUpyemyl cpedy noA yrnom K ocu Tpybonposoga. KnvH
CBEPXY  3aKpblBAeTCA  MeTanfMyeckod  KpbIWKOW. BHyTpeHHsss  nmonoctb
3arnonHseTCcst repMeTMKOM.

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

cpeae B NnokKa3aHua XUOKOKpUcTanimyeckoro gucnnes.
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6. MAPKUPOBAHUE U MNNOMBUPOBAHUE

6.1. Ha IMN-1 gomkHbl ObITb HaHECEHbl HaMMEHOBaHWE W MOPSOKOBbLIV
Homep [M-1.

6.2. Ha nepegHen naHenn 63-1 4omkHbl OblTb HAHECEHDI:

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

2) ToBapHbIV 3HaK NPeAnpUATUA-U3rOTOBUTENS;

3) TMN 1 NOpsAKOBbIM HOMEP pacxogoMepa MO CUCTEME Hymepauun
npeanpuATUA-M3roToBUTENS;

4) nopsigkoBbIn Homep MMM1-1;

5) nopsgkoBbit Homep B3-1;

6) HanpshkeHWe 1 YyacToTa nuTanHus, B, u;

7) rog U3roToBIEHMWS.

6.3. MNMpegycmoTpeHo onnomoupoBaHne anekTpoHHoro 6noka 63-1.

7. YKASAHUE MEP BE3OMNMACHOCTU

7.1. K MOHTaxy, [OEeMOHTaxy, aKchnyaTauun,  TeXHU4ECKOMY
06CnyXMBaHMIO U PEMOHTY PacXo4OMEPOB AOMYCKalTCst TOMbKO Nnla, U3yynBLLNE
HacTosLlee PyKOBOACTBO MO 3KCMMyaTauuu, NpoLllealne NMHCTPYKTaK N0 TEXHUKe
6esonacHocT npu paboTe C  ANEKTPOTEXHMYECKMMMW  YCTaHOBKaMUM MU
paanoanNeKkTPoOHHON annapaTypon.

7.2. B pacxopomepe vMMelTCA LEenu, HaxOAswmMecs nog onacHbIM Ans
XW3HW HanpsbkeHnem 220 B.

7.2.1. KaTeropuuyecku 3anpelyaeTcs aKcnnyatauus pacxogomepa npu
OTKPbITbIX KpPbILLKaX.

7.2.2. Tlpn OTbICKAHNM HEUCMNPAaBHOCTEN BO BKMYEHHOM pacxodomepe
HeoOXOAMMO MPUHSTE Mepbl, WUCKMYaloLWMe Cry4vaHbIA KOHTaKT 4erioBeka C
ONacHbIMW ANs XM3HW TOKOBEOYLUMMMW LiensiMu, HanpvmMep, nomnb30BaThCHA TOMbKO
N30TMPOBaHHBIMU VHCTpYMEHTamu, 3aKpbIBaTb OTKpbITbIE KOHTaKTbI

M30NMAUNOHHbIMM MaTepuanamm n 1.4.
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7.3. VsmeputenbHoe obopygoBaHue (ocuunmnorpad, BObTMETP U np.),
UCnosnb3yemoe Npu OTbICKAHUWM HEeMCNPaBHOCTEW, MPOBEpPKax, NPOMUNaKTUYECKNX
ocMoTpax u ap. paboTtax, AOMKHO MMEeTb HagexXHoe 3a3eMrieHve.

7.4. Bce Buabl TexHudeckoro o6CnyxvBaHUSA, pPeMOHTa W MOHTaxa
(memoHTaxa), cBsi3aHHbIE C Mepenavikon 31eKTpPo- U PaANO3NIEMEHTOB, yCTpaHeHNe
06pbIBOB NPOBOAOB M T.A. HEOOGXOAMMO MPOM3BOAUTL TOMBKO MNPU OTKIHOYEHUN
3MNEKTPOHHOro 6rioka OT CeTU NUTaHUSA 3a3EMIEHHbIM NasnbHUKOM C HanpsKeHnem
He 6onee 36 B.

7.5. He ponyckaetcsa akcnnyaTtauus pacxo4oMepoB MNP HEYNNOTHEHHbIX

Kkabensx.

8. ANEKTPUYECKOE COEAUHEHME COCTABHbIX YACTEN
PACXOOOMEPA.

8.1. OnekTpuyeckoe COeAMHEHWE COCTaBHbIX YacTel pacxoaomepa,
noAknioYeHne nokasbiBatoLwwero npubopa 1 KOMMNbIOTEPA, a Takke NOAKMIOYEHMe K
CETN NEPEMEHHOr0 TOKa [OOSMKHO MPOWM3BOAMTLCA B COOTBETCTBUM CO CXEMOWN
3NEKTPUYECKON BHELLHWUX COEANHEHMUN (NPUIOXeHNeE 6).

8.2. OnekTtpnyeckoe coeauHeHve B3-1 ¢ ceTblo  (MCTOYHWMKOM
HanpsikeHWs1) OCyLLeCTBNSIETCS NobbIM CUMOBLIM Kabenem ¢ BHELLUHUM AMaMeTpOM
He Gonee 9 MM, YMCIIOM XWUM HE MeHee 2-X, CeYEHUEM KaxaoWn Xunbl He Gonee
0,35 Mm?.

BHumaHue! Pacxodomep He umeem cemegoz0 8biK/IrYamersisi, o3momy
nookmoYeHue K numaroweli cemu  Heobxodumo  npou3sodumb  4Yepes
asmomamuyeckull 8bIK/I0Yamers.

8.3. Onektpnyeckoe coeamHenne B3-1 ¢ nokasbiBawoWwmm npubopom wu
KOMMNbIOTEPOM OCYLLIECTBNAETCA kKabenem ¢ BHELLHUM AMamMeTpoM He 6onee 8 MM,
1 NpoBOAaMU C ceveHneM xun He 6onee 0,35 MMZ,

8.4. OnekTpuyeckoe coeguHeEHME yNbTPa3BYyKOBbIX nanyyatenen YN1(+V)
n YN2(-V) ¢ B3-1 ocyllectBnseTcs 3KpaHMPOBaHHbIMKU kabensamu C BHELUHWM
avameTpom He Gonee 8 MM, BXOASALWMMU B KOMMIEKT MOCTaBkU (NpunoxeHue 6).

Ons yooGcTtea npoknagku kabenst BO3MOXHA BCTaBKa B Hero, Mo creusakasy,
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coeauHUTENbHbLIX pasbeMoB. [lockonbKy Mpu  yCTaHOBKe YNbTPasBYyKOBbIX
nsnyyatesnen Ha TPyOGONPOBOA M YCTAHOBKE HYISi pacxofoMepa 3NeKTPOHHbIN 610K
JOMKEeH HaxoauTbCA B HEMOCPEACTBEHHOW GnuM3ocTv K u3nyyatensm, To
OKOHYATENMbHY YCTaHOBKY W MOAKMIOYEHVNE SNEeKTPOHHOro 6roka cneayet

npon3BoanTb Nocne BbINOJNTHEHUA 3TUX MYHKTOB.

IMpu npoknadke kabeneli om HeECKO/bKUX pacxodoMepoe & OOHOM
HanpaesieHUU paccmosiHue Mex0y Komrsiekmamu Kabeneli Kax0020

pacxodomepa O0KHO 6bimb 60n1ee 1 M.

8.5. lNopgcoeanHeHue kabenen k B3-1 ocywectBnseTca cneayooLwmm
obpasom:

a) OTBUHTUTL 2 BWHTA W CHSTb KpPbILWKY Kopnyca, Mo4 KOTOpPOW
pacronaratoTcsi KNeMMHbIe KONOOKM;

6) nooyepegHo  3auncTUTL  kabenw, NPOMYCTUTb  WUX  CKBO3b
YNNOTHUTENbHbIE CalbHUKM W 3aKpenuTb B COOTBETCTBYIOLUMX KNEMMHbIX
konoakax. [Ons yaoGcTBa NOAKMHOYEHMST KOHUbI MPOBOAOB criegyeT obnyauTb
npunoem MOC-60;

B) YNIIOTHUTb CanbHWUKW, 3aBUHTUB HAKUAHbIE raiku.

8.6. MNocne NoAKNYeHNs CoeNHNTENbHbIX kabenen "
nporpaMmMupoBaHusi pacxogomepa (cMm. n.9.4) KpbllWKy crieqyeT YCTaHOBUTb Ha

MeCTO ” 0I'IJ'IOM6VIpOBaTb.

lModkntoyas cemesoli coeduHUMernbHbIl Kabenb K pacrpedenumensHOMy
wWumky, Heobxo0UMO NPoBepPUMb HarnpsKeHUe cemu.
Ecnu  konebaHusi HanpspkeHuss —numarowell cemu  npesbiwarom

+22
ycmaHoesiernHble npedenbl  (220_35) B, mo nodkmoyeHue pacxodomepa

Heobxo0umMo mnpouseoOuUmMb 4Yepe3 cmabunu3amop HamnpspKeHus uiu  4epes

unbmp- ogpaHu4uUmMers.
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9. NIPOrPAMMUPOBAHUE INIEKTPOHHOI'O BJTOKA

9.1. CTpyKTypa MeHI0 pacxogomMepa.

N3MEPEHUE

YcTaHoBka "0" MEHIO
pacxogomepa MOJIb3OBATEIA

CnyxebHoe MeHo

BrnoknpoBka
M3MepeHU npu
YcTaHOBKa He3anonHeHHOM
BbIXOZHOTO Tpy6onpoBoae
curHana
NOCTOSIHHOTO TOKa
MmutauunoHHas
noeepka
YcraHoBka YcTaHoBKa YcTaHoBka
napameTpoB napameTpoB napameTpoB
MMMYNbCHOTO penevHbIx npotokona
BbIXOAHOro BbIXOOHbIX MODBUS pns
curHana curHanos RS-485

9.2. TlporpammupoBaHue pacxogoMepa OCYLUEeCTBMASETCA B pexuMe

"MEHHIO NMOJNIb3OBATEJIA", koTopoe BkntoyaeT B cebsa cneayowme napameTpbl:

14
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YV V V V

KOHTPaCTHOCTb Aucnres;

AaTa u Bpems;

BpeMSA YCTaHOBMEHWS nokasaHui npubopa (Bpems yCTaHOB., CEKyHAbl) -
Bpems peakumn npubopa Ha MrHOBEHHOE M3MEHEHWEe CKOpPOCTU
notoka);

MakcumMarnbHoe 3HaveHue pacxoda (Qmax);

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

TONWUHA CTEHKM TpybonpoBoaa (Tonuw. cmeHKU, MM);

BHYTPEHHWI AnameTp Tpybonposoaa (BHymp. duam. mm);



TUN XWUAKOCTY;
maTtepwan TpybonpoBoaa (Mamepuan mpyb.);

CpOK aKcnnyaTaumm TpybonpoBoaa (go3pacm mpyb.);

vV V V VY

BapuaHT yCTaHOBKM ynbTpa3sykoBbiX uanyyarenen YWN1(+V) n YU2(-V) Ha
TpybonpoBog (BapuaHm ycmaHo8.: 0OHOCMOPOHHUU - eapuaHm
V, 08yxcmopoHHul - gapuaHm Z), CM.NPUIoXeHue 7;

»  [ANvHa NpsSIMONMMHENHOro yyYacTka Tpybonposoaa Mexay rMapaBrnmyeckum
conpoTueneHneMm n MectoM yctaHosku [MM-1, cm.n. 4.2, 4.3 n
npunoxeHue 8;

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

» amnnutyga 1 ynbTpasBykoBoro curHana (amnaumyoda 1, mB);

>  ypoOBEHb yNbTPa3BYKOBOro curHana (yposeHs Y3 cue);

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

9.2.1. OAna nepexoga wn3 pexuma "MSMEPEHUA" B pexum "MEHIO
MONb3OBATENA" Tpebyetcs oavH pa3 HaxaTb kHonky "M", koTopas
pacronoxeHa nof Kpblwkon npubopa (npunoxexue 5). Ha gucnnee nosiBuTcA
Hagnuce:

MEHO MOJIb30B-J1A

Mocne BBeAEHWSA N3MEHEHWIN B HACTPOWKN pacxogoMepa HeobXoaNMO HECKOMNBbKO
pa3 HaxaTtb KHoMkKy "M", nobumBLUMCHL Nepe3arpy3ku pacxogomepa.

Bxog B pexum "MEHIO MNOJIb3OBATEJA" ocyllecTBnseTcs ¢ NOMOLLbIO
kHonku "BBOM". Ha ancnnee nosiButcs coodueHue:

KoHTpacTHOCTb
>S>>>5>>

[ns perynnpoBKn KOHTPAcTHOCTM Heobxoaumo HaxaTb kHonky "BBO[M". B

NEBOM HWXHEM YIny AWChrnes NOSABUTCS Muratowmi Kypcop. Haxatmem KHOMmok

"Mpocmotp M" wrm "Mpocmotp " BhIcTaBnseTcss HeobGxogMMoe 3HaueHue
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KOHTpacTHocTu paucnnes. [Ona dwukcaumm BbIOpaHHOro 3HavyeHusi Heobxoaumo
HaxkaTb KHOMKy "BBoa", 4ns oTMeHbl USMEHEHU - KHOMKy "M".

9.2.2. lMepexoa Kk crepylolemy napameTpy — ycmaHoeka dambi u
8PeMeHU - OCYLLECTBNSETCA ¢ nomolbio kHomku "Mpocmotp U". Ha pucnnee
NOSIBUTCA TEKYyLLlee 3Ha4YeHVe AaTbl U BpEMEHU:

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

[ns nameHeHus gatbl UNU BpeMeHn HeobXxoaMMOo HaxaTb KHOMKy "Bsoa'.
Ha pucnnee nossBuTCs npurnawleHve B BuAEe MUralooLero Kypcopa B KpanHewn
JIeBOW NO3nLNK:

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

[ins paspelueHns aBToMaTUYECKOro NepeBofa YacoB Ha neTHee Bpems U
o6paTHO HeobxoOUMO B KparHEM fEeBOM paspsde MHAMKaTopa HakaTuem KHOMKW
"ApxuB" BbIBECTM CMBON "a".

HaxaTtue kHomok "Mpocmotp M unm "Mpocmotp " nepemelaer Kypcop
Ha OAHY NO3ULMIO, HaxaTue KHoMku "ApxuB" yBenmumMBaeT Ha eguHULy 3HavYeHue
paspsga, Ha KOTOpPOM Haxoautcs Kypcop. dopmat npeactaBneHvs Aatbl U
BPEMEHMU:

YUCIIO. MECSL. FOf — Yachl | MUHYThI.

3annce B nmamsatb npubopa BbIOpaHHbIX 3HAYEHUVW JaTtbl U BPEMEHWU
BbIMOSHAETCS HaxaTtueM kHonku "BBO[M", oTmeHa BBeaeHHOro kHomnkon "M". Ecnu
BBEJEHHblE 3HAYEHWS KOPPEKTHbl, TO OHW OCTalTCA Ha Aucnnee, B NPOTUBHOM
crnyyae nosiBNSeTCs Kypcop B MO3MLUK OLLUMBOYHOrO 3HaYEHUS:

[aTa n Bpems
39.10.07.-18:30

9.2.3. lNepexoa Kk cneaywleMy napameTpy — 8peMsi yCcmaHoeJs1eHUs!
nokasaHuli npu6opa (Bpemsi peakuum npubopa Ha MrHOBEHHOE W3MEHEHUE
CKOpPOCTM MOTOKA) - OCYLLEeCTBNSETCA C nomolibio kHonku "Mpocmotp U Ha

ancnnee nosiBnseTcst CoobLLeHne:
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BPEMA YCTAHOB
[umcneHHoe 3HauveHue (1 - 200)]c

Bpemsa ycTaHOBneHus nokasaHui B CekyHOax - 3TO Bpemsl, 3a koTopoe npubop
ycpenHsieT U3MEpEHHble 3HA4YeHUs CKOpOCTM U pacxopa. Yem Gonblie 3ToT
napameTp, Tem 6onee cTabunbHbl NOKa3aHUS TEKYLUUX 3HaYeHU. [ns nameHeHns
3HaAYeHNs BpPEeMEHW YCTaHOBMEHWss Heobxooumo HaxaTb kHonky "Bsog". B
cTapweM paspsife MOSIBUTCA MUratolMi NpsiMOYrornbHUK. M3ameHeHve 3HayeHus
BbIOpaHHOro paspsga OCyLWEeCcTBNAeTCA HaxaTtvem KHomku "Apxus", nepexop K
cnegywowemy paspsgy — KHorkown "lpocmoTp "k npeablgyLiemMy — KHOMKOW
"MpocmoTp M. dukcaumst BLIBPAHHOrO 3HAYEHWSI MPON3BOAUTCA HaXKaTUEM KHOMKM
"BBoa", oTMeHa BBeOEeHHOro - kHonkon "M". Ecnv HOBOe 3HauyeHue HEKOPPEKTHO,
TO nocrie coobLLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha Ancnree BHOBb MOSIBUTCS CTapoe 3HaYeHue.

9.2.4. Tlepexog Kk cnepywowemy napameTpy - eepxHuli npeden
u3mMepsieMo20 pacxoda - OCYLLECTBISETCA C NOMOLLbI KHoMKK "TpocMoTp U Ha
avcnnee nosiBUTCs coobLeHve:

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

[na naMeHeHus BepxHero npeaena U3MepsieMoro pacxoga HeoOXOAMMO HaXaTb
kHonky "Beoa". B crapwem paspsge nosBUTCA MUrawowuim NpsMOYrofibHUK.
MameHeHne 3HaveHus BbIOpaHHOrO paspsiia OCYLLECTBISETCA HaXaTUeM KHOMKM
"ApxuB", nepexod K cnegywowemy paspsgy -— kHonkou "lpocmoTp U«
npeablgywiemy — kHonkom "lpocmoTtp f". ®ukcaums BblOpPaHHOIO 3HaYeHus
NPoOmn3BOANTCA HaXaTnem KHomku "Beoa”, oTMeHa BBeAeHHOro - kHonkon "M". Ecnn
npubop obopyaoBaH MMMYNbCHLIM BbIXOAOM, TO MPU U3MEHEHUU MakCUMarnbHOro

pacxoda AOJMKHO BbINOJTHATLCA yCloBUe:
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[6ec _umnyneca, m>] 03600

—0,1[c]

1,1 (6numenbHocmb umnyrnbca, [c] ) <
Q max| v’ /4]

MHaye NosIBUTCS COObLLEHNE:
MapameTpbl
HecoBmecTumsbl

[ns ycTpaHeHus ownbkn HeobXo0AMMO N3MEHNUTbL ANUTENBHOCTL U BEC UMMYMbCa B
HacTpoyKkax MMMNYSIbCHOro BbIXOAaA.

9.2.5. Mepexog Kk crnegywowemy napametpy - O/UHa eHewHel
OKpYy)>XHOCmu mpy6ornpoegoda - OCyLLECTBNAETCH C NOMOLLbIO KHOMKK "TpocMoTp
U". Ha gucnnee nosiBuTCA cooblueHwe:

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

[na naMeHeHus OnvHbl OKPY)XHOCTU TpybonpoBoda HEOOXOAMMO HaxaTb KHOMKY
"Beoa". B cTapwem paspsae nosiBUTCA MUratowMn NpsMoyroribHuK. ViameHeHue
3HayeHus BbIOpaHHOro paspsiia OCYLUECTBNSETCSH HaxaTuem KHorku "Apxus",
nepexoa K criegylowemy paspsgy — kHonkon "lMpocMoTp U npegbigywemy —
kHonkoii  "Mpocmotp M.  ®ukcaums BbIBPAHHOTO  3HAYEHUS  MPOW3BOOMUTCH
Ha)xxaTmem KHonku "BBoa", oTMeHa BBeAdeHHOro - kHonkon "M" Ecnu HoBoe
3HayYeHne HEKOPPEKTHO, TO Nocne coobLleHus

HEKOPPEKTHOE
3HAYEHME

Ha Auchnee BHOBb MOSIBUTCA CTapoe 3HadeHue. Ecnv HEBO3MOXHO M3MepuTb
ONVHY BHELLHEN OKpPY)XHOCTU TpybonpoBoaa, TO B pacxo4oMep BBOASTCS TOMLWMHA
CTEHKW 1 BHYTPEHHMI AnameTp Tpybonposoaa.

9.2.6. [llepexog k cnegywlwemy napameTpy - mosawjuHa CMeHKU
mpy6onpoeoda - ocylecTBnsieTcss ¢ nomollbio kHonku "Mpocmotp U". Ha
avcrree nosiBuUTcs coobLueHmne:

TonLl. CTEHKU, MM
[umcneHHoe 3HaveHune (2 - 50)]
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TonwmHa cTeHkM TpybGonpoBoda M3MepsieTcsl C MOMOLLbI TOSLLMHOMEpa Mnn
bepeTca ee nacnoptHoe 3HaveHve. [Ong u3MeHeHus TOMWMWHbLI  CTEHKU
Tpybonposoaa HeobxoaAnMo HaxaTb KHoMKy "Beoa". B ctapwem paspsge nossutcs
MUralLWmnn  NpsMOyronbHUK. MameHeHne 3HayeHus BblibpaHHOro paspsga
OCYLLIECTBNAETCA HaXaTUeM KHomku "ApxXuB", nepexod K cnegyowemy paspagy —
kHonkoit "Mpocmotp U", k npeabiaywemy — kHonkoit "Mpocmotp . dukcauns
BbIOpaHHOrO 3HayYeHWss MNpPOU3BOAMTCA Haxatuem kHonku "Beoa", oTmeHa
BBEOEHHOro - kHonmkonm "M" Ecnv HoBOe 3HayeHne HEeKOppPeKTHO, TO nocrne
coo0LeHus

HEKOPPEKTHOE
3HAYEHME

Ha aucnree BHOBb MOSIBUTCS CTapoe 3HaYeHue.

9.2.7. MNepexoa Kk cneaywlleMy napameTpy - eHympeHHuli duamemp
mpy6ornpogoda - OCyLLEeCTBNSETCA C MNOMOLLbI0 KHOMkM "TpocmMoTp U". Ha
avcnnee nosiBUTCS coobLLeHe:

BHyTp. avam. mm
[uncneHHoe 3HaveHue]

Ecnu paHee 6bu1u 88edeHbl 3Ha4YeHUs1 O/TUHbI HeWHel OKpyXXHocmu
mpy6onpoeoda u mMoSWUHLI CMeHKU mpy6onpoeoda, MO 3Ha4YeHue
8HympeHHe20 duamempa ebI4ucsisiemcsi asMmMomMamu4eckKu.

Ona wn3MeHeHns BHyTpeHHero AuameTtpa TpybonpoBoga HeobGxoovMMo
HaxkaTb kHomMKy "Beoa". B cTapwem paspsge nosBuTCS MUralowmmn NPSMoOyronbHUK.
M3ameHeHne 3HaveHus BbIOpaHHOrO paspsiia OCYLLIECTBISETCA HaXaTMEM KHOMKU
"ApxuB", nepexog K cnegywowemy paspsgy — kHonkou “"lpocmoTp U«
npeablgywemy — kHonkom "lpocmoTtp f". Pukcaums BbIOpPAHHOIO  3HaYeHus
NPoOmn3BOANTCA HaxaTmem KHomku "Beoa”, oTMeHa BBefeHHoro - kHonkon "M" Ecnu
HOBOE 3Ha4YeHWe HEKOPPEKTHO, TO Nocre coobLLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha gucninee BHOBb NOABUTCA CTapoe 3Ha4YeHue.
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9.2.8. lNepexon K crnenywolleMy napameTpy - mumn KOHmMposupyemou
cpedbl - ocyllecTBNsieTcs ¢ nomolibio kHomku "Mpocmotp U". Ha aucnnee
nosiBUTCS coobLieHune:

Twun Xngkoctn
[Ha3BaHue xunakocTu]

Ecnn HeoGxooumMo BBECTM HOBOE HasBaHME XMOKOCTM, cregyeT
BOCMOMb30BaThca kHonkon "BBO[", nocne 4yero B NeBOM HWXHEM yriy AMCNIes
3amuraeT Kypcop.

C nomoubio kHonok "Mpocmotp M mnm “Mpocmotp " npoussoputcs
BbIOOp Ha3BaHW XWOKOCTEN: Xxosi00Hasi 8o0a; CMOYHble 800bl; 2opsiHasi 800a;
crieyuanbHas cpeda. Pukcaumsa BbIGPAHHOrO 3HAYEHMs MPOU3BOOUTCS HaXKaTuem
KHoMKn "BBoa", oTMeHa BBeeHHOro - kHonkon "M".

Ecnu BbiGpaH TMN XnakKocTu crieyuasbHas cpeda, Heobxoanumo BBECTU B
namaTe npubopa napameTpbl 3TOW cpedbl:  CKOPOCTb 3Byka (M/c) U
KMHEMATUYECKYIO BSA3KOCTb (MZ/C). MapameTpbl HEKOTOPLIX Cped NpuUBEAEHblI B

Tabnuvue, NpMBeAEHHOW HMXeE.

Temnepatypa, °C| Tun xmakocTtu CkopocTb KnHemaTuueckast
3BYyKa, M/c BSA3KOCTb, m2ic
15 XonopgHas Boaa 1465 1x10°
25 Mopckasi Boga 1531 1x10°
20 [peBecHbIn cnupT 1076 0,75x10°
25 CepHas kucnoTa 1258 11,2x10°
0 Xnaparent CHCI,F 890 4x10°
25 AueToH 1174 0,4x10°
25 ABTOMOGUBHOE Macno 870 190 x 10°
100 Mas3yT npu 90°C 1400 1,2x10°
25 OnvBKkoBOE Maco 1430 100 x 10
20 KepocuH 1325 1,8x10°
25 BeHanH 1150 0,7x10°
20 [n3enbHOe TonnnBo 1330 8,9x10°
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[ns BBOOa 3Ha4YeHWst CKOPOCTM 3Byka CriefyeT HaxaTb KHOMKY
"Mpocmotp U". Ha ancnnee nosisutcs coobiiieHne:
CKOPOCTb Y3, m/c
[YncneHHoe 3HayveHue]
[nsi u3BMeHeHUs1 3Ha4yeHWst CKOPOCTM 3ByKa HEOOXOOMMO HaxaTb KHOMKY
"Beoa". B cTapwem paspsge NossBUTCA MUralowuin npsiMoyronbHuK. VismeHeHve
3HayeHus BbIOpaHHOrO paspsga OCYLLEeCTBNAETCA Haxatuem KHomku "Apxus",
nepexop K criegyrowemy paspsgy — kHorkon “lMpocmoTp U« npegbiaywiemy —
kHonkoit  "MpocmoTp .  ®ukcauns BbIGPAHHOTO  3HAYEHUS  MPOM3BOAMTCH
HaxkaTmemMm KHonku "BBop", oTmMeHa BBegeHHoro - kHonkow "M". Ecnm HoBoe
3Ha4YeHne HEKOPPEKTHO, TO nocre coobLyeHns

HEKOPPEKTHOE
SHAYEHNE

Ha Ancnree BHOBb MOSIBUTCS CTapoe 3HaYeHue.

[nsi nepexofa K 3Ha4YeHW0 KMHEMaTU4YeCKOW BA3KOCTU criefyeT HaxaTb
kHonky "Mpocmotp U". Ha aucnnee nosisutcs coobiieHue:

BA3KOCTb, m2/c
[UncneHHoe 3HayeHme x 10'6]

Ons nameHeHns KMHemMaTU4ecKon BA3KOCTN HeOOXoAMMO HaxaTb kHonky "Beoa". B
cTaplieM paspsge MosiBUTCA MUrarolmMi NpsiMOYrofibHUK. MIameHeHue 3HauveHwusi
BbIOpaHHOrO paspsga OCyLLEeCTBRAeTCA HaxaTtvem KHomku "ApxuB", nepexop K
cneaylolleMy paspsgy — kHonkoi "Mpocmotp U, k npedbigyliemy — KHOMKOVA
"MpocmoTp M. dukcaums BEIGPAHHOrO 3HAYEHNS MPOU3BOAMTCH HAXATUEM KHOMKM
"BBoa", oTMeHa BBeAeHHOro - kHonkon "M". Ecnn HoBOe 3HayeHMe HEKOPPEKTHO,
TO nocne coobLleHns

HEKOPPEKTHOE
SHAYEHWNE

Ha gucninee BHOBb NMOABUTCA CTapoe 3Ha4veHue.
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9.2.9. llepexod K cneaywuwemy napameTpy — Mamepuasi CmeHKU
mpy6onpoeoda - ocyluecTBnsieTcss ¢ nomollbio kHonku "Mpocmotp U". Ha
avicrnree nosiBATCA coobLyeHmne:

MaTepuan Tpy6.
[Ha3BaHWe maTepuanal

Ecnu Heobxoanmo BBECTM HOBOe HasBaHvWe MaTtepuana Tpybonposoaa,
cnepyeT Bocnonb3oBaTbcs kHomkow "BBOL", nocne 4ero B NEBOM HWXHEM Yriy
Avcnnesi 3aMmuraeT Kypcop.

C nomoubto kHomok "Mpocmotp " wunm "Mpocmotp U npownssoauntcs
BbIOOp Ha3BaHWM MaTepuanoB TpybONpOBOAOB: cmasb Hepxaseerww,as, cmarlb
Hu3koyeanepoducmasi, lNBX, nonuamuneH 8bicoko2o OaesneHus B/, nonusmuneH
Hu3koeo dasneHus MHM, yyayH.

Ona 3aHeceHnss B namaTb npubopa BbIOpaHHOrO TuUNa Martepuana
TpybonpoBoaa HeobxoaMMo — BocMonb3oBaTbCs KHomkow «BBOMO» (npu atom
Kypcop noracHeT), B MPOTMBHOM Clyyae nepexon K crieylolemy napameTtpy
OypeT 3anpeLyeH.

9.2.10. lNepexon K criegywlwemy napameTpy - CPOK 3Kcrsyamauyuu
(8o3pacm) mpy6onpoeoda - OCyLLECTBNSAETCS C NOMOLLbIO KHOMKK "lMpocmoTp y.
Ha gucnnee nosiButcs coobuueHue:

BospacTt Tpy6.
[uncneHHoe 3HayeHue]

Ecnn Heobxooumo BBECTM HOBOE  3HayeHWe Ccpoka  CrnyxoObl
TpybonpoBoaa, crneayeT BOcnonb3oBaTbcs kHonkon "BBOM", nocne yero B neBom
HWKHEM Yrny aucnrnes 3amuraeT Kypcop.

C nomousio kHonok "Mpocmotp " unm "Mpocmotp U" npoussoputcs
BbIOOp 3HadeHui cpoka cnyxbbl Tpybonposopa: He 6onee 1 200a; He bonee 2
nem; He bornee 5 nem; He 6onee 10 nem; He 6bonee 15 nem; 6onee 15 nem.

dukcaumsi BbIOPAHHOTO BapuaHTa MNPOU3BOAUTCS HaXaTMeM  KHOMKM

"BBoa", OTMEHa - HaxxaTtuem kHorku "M".
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9.2.11. Mepexod K creayloweMy napameTpy — eapuaHm ycmaHOeKU
ynbmpaseykoebix u3ssiydamersneili Ha mpy6onpoeod — OCyLecTBNseTca C

NOMOLLbIO KHOMKM "TpocMoTp U". Ha gucnnee nosiBuTCA cooblueHwe:

BAPWAHT YCTAHOB.
Ha3saHune BapuaHTa ycTaHOBKM

Ecnn HeobxoguMMo BBECTU HOBbIM BapuaHT ycTaHoBku YW1 un YU2,
cnepyeT Bocnonb3oBaTtbcs kHornkor "BBOM", nocrne 4ero B NMEBOM HWXHEM Yriy
aucnnes 3amuraeT Kypcop.

C nomoupsto kHonok "Mpocmotp T unm "Mpocmotp " npoussogutes
BbIOOp BapuaHTOB YCTAHOBKW YNbTPa3BYKOBbIX M3nyvaTenemn: OBYXCTOPOHHWUA Z-
BapuaHT UM OOHOCTOPOHHMI V-BapuaHT, cM. npunoxexve 7. MNpn OBYXCTOPOHHEM
Z-BapuaHTe nonesHbli curHan B 2 - 3 pasa 6onblue, Yem Npu O4HOCTOPOHHEM V-
BapuaHTe.

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

9.2.12. MNepexod k crieaytowemy napameTpy - G/1UHa nNpPsIMosIUHeliHo20
yyacmka mpy6onpoeoda Mexdy 2udpaesiudecKkum conpomuesieHueM u
mMecmom ycmaHoeku [11-1 ocyliectenseTcs ¢ nomollso kHonku "Mpocmotp U

Ha gucnnee nossutcsa coobLieHuve:

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

rae H (h) —anuHa npsMonuHerHoro ydyactka TpybGonpoBoda Mexay rmapas-
TIMYECKMM COMPOTMBIIEHNEM U MeCTOM ycTaHosku MIM-1, nusmepsietcs B eq. Dy.

CoobuweHne
MMn-1 ycr.: HomuHan
H = 10Dy; h = 5Dy
COOTBETCTBYET HOMMHarnbHOW ycTaHoBke [1MM-1 OTHOCMTEMNLHO MAPaBAMYECKOrO
COMPOTMBIEHNS, MPU KOTOPOW AaHHOE COMPOTUBIIEHNE HE OKa3biBaeT BINAHMS Ha

METPONOrMyeckme xapakrepmuctnku npubopa (cm. npunoxeHue 8).
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C nomousio kHorok "Mpocmotp " unm "Mpocmotp " npownssoauTcs
BbIOOp  rMApPaBNUYECKMX  COMPOTUBIMEHWUA:  «MPOUHUK»,  «KOIEHO» - W
pacnonoxeHue [NlM-1 0OTHOCUTENBHO HUX.

YBenuueHne Ha eauHULY YUCMEHHOro 3HayeHuss BenvumH H wnmn h
ocyuiectenseTcsa kHonkon "APXUNB".

dukcaums BbIOpaHHbIX BapuaHTa M 3HAYEHUs MPOU3BOOUTCHA HaXaTuem
KHONku "BBoAa", oTMeHa BbIGpaHHOro HaxxaTnem kHonku "M".

9.2.13. lMepexoq Kk cregywolemMy napametpy - paccmosiHue L mexdy
ynbmpa3seykoebiMu usnydamensamu YWU1(+V) u YUN2(-V) (npunoxeHus
9,10,11,12) - ocywecTBnsAeTca C MOMOLLbI KHOMKK "lNpocMoTp U" Ha gucnnee
NnosiBUTCA COoOOLLIEHNE:

Pac. mex. a., Mm
[uncneHHoe 3HaveHne Benu4mnHbl L]

OTa BenuYMHA BbIMUCMAETCS pacXxoAOMepoM B  3aBUCUMOCTU  OT
BHYTPEHHEro AuameTpa, Tuna YCTaHOBKW, TOMWMHbI CTEHKM, MaTepuana
TpybonpoBoda, a Takke Tuna KOHTPONMMPyeMon xuakocTu. PaccmosiHue L
usmepsiemcsi Mexxdy ckocamu Ha Kpblwkax damyukoe ([Mpunoxenue 9). [anee

Heob6xoaMMo NoaroToBUTb pr60I'IpOBO,D, K yCTaHOBKe OAaTHMKOB.

10. MOHTAX YCTAHOBOUYHbIX MPO®UNEN

10.1. Mpu ycTaHOBKE Ha ropu3OHTaNbHbLIN Yy4acToKk Tpybonposoaa
YCT@HOBOYHbIE NPOUNM  [OSMKHbI HAXOAUTLCA B TOPU3OHTaNbHOW MNIOCKOCTH
BAOMb NPOTUBOMONOXHbIX 00pasyloLmnx N3MepuTeNbHOro yyacTka Tpybonposoaa
Ha Hapy)KHOIZ NOBEPXHOCTU, TaK Kak 0CadoK Ha AHe pr6onpoaona N BO3MOXHble
BO3AyLUHblE My3bIpbKU BBEPXY MPEMATCTBYIOT MPOXOXAEHUO ynbTpassyka. Mpwu
yCTaHOBKE Ha  HaKIMOHHbIA WNU BepTUKanbHbIA Yy4YacTok TpyGonpoBoaa
HanpasneHne notoka AOJIKHO ObITb BocxogdawmnMm angd n3bexaHus BO3MOXXHOIO
paspbiBa noTtoka W oOpa3oBaHWs BO3AYLWHOro Mewka. PacctosHue ot
rMApaBnMYeckoro CONpPoOTUBIIEHMS] 10 MeCcTa YCTaHOBKM AaT4mkoB (H) AomkHO ObITb
He wMeHee 10 Dy, oOT mMecTa YCTAHOBKM [JaTyMKOB [O MNOCHeaylLlero

rmapasnuyeckoro conpotumenenna (h) He MeHee 5Dy. T[lpu oTcyTCcTBUM
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NPSMOSIMHENHOrO yyacTka TakoW ANWHbI BO3MOXHA YCTaHOBKa Ha COKpaLleHHOM
NPsSIMONTIMHENHOM yyacTke (cm.n. 4.3).

10.2. PaameTka MeCT YCTaHOBKWN NPOUNEn 1 nanydvarenemn.

10.2.1. C nomoLwblo pyneTkn M3MepUTb ANVHY BHELUHEN OKPYXHOCTU
TpybonpoBoga. Ha npoTvBOMONOXHbLIX CTOPOHax TPybompoBOAa HaHeCTW PUCKW,

paccTtoaHne mMexay KOTOpbIMWU OOJIKHO ObITb paBHO nonoBWHE AONUHbI BHeELLHEN

OKPY>KHOCTM TPYBOMpoBoAa, C TOYHOCTbI0 T 1 MM. Yepes aTh puckv NpoBecTu ase
npsMble NWHUW, napannenbHble ocu TpyGonposoda. [Ona atoro yaobHo
UCnonb3oBaTb YCTAHOBOYHble MNpocdhunu, BblpaBHUBAKOLWIMECS BOOMb  OCKU
TpybonpoBogaa.

10.2.2. Ha ogHy 13 NUHUIA HaHeCTU OBE PUCKWM YCTAHOBKW U3nyyaTenewu,
paccTosiHMe MeXxay puckamym AOMKHO PaBHATHCA BbIYMCIIEHHOMY PacxogoMepoMm
"paccmosHuto L mexdy damyukamu” (n. 9.2.13). na OBYXCTOPOHHEN Z-yCTaHOBKU
[aTyMKoB HeobXoOAMMO OfHY W3 pUCOK YCTaHOBKW [aT4MKOB MEPEHecTn Ha
NPOTMBOMNOSOXHYO NWHUIO, OBepHyB TpyboMNpoBOA MEHTOM UNW PyneTkon u
COBMECTUB KOHUblI neHTbl. TpybonpoBog 6Gonbworo avameTpa Heobxoammo
obopauvBaTh LUMPOKOW NEHTOM (raseTon wnu pynoHom o60eB), YTO MNOBLICUT
TOYHOCTb nepeHoca. Takum o6pa3oM, MOMy4YeHO [Be TOYKM YCTaAHOBKU
nanyyarenen.

10.2.3. Kaxgoe MecTo ycTaHOBKM uM3nyyaTtenein HeoOxoOMMO 3a4ncTUTb
OT p>XaBYMHbI, Kpackv 1 ApYrMx NOKpbITUI 0O MeTannmMyeckoro 6necka ¢ nomMoLbo
MMOCKOro HanwnbHuka. Tpyba [omkHa ocTaBaTbCsa UMnuHApuyeckon. Paswmep
Kaxkgow 3auvmiieHHon obnactu: 50 mm nonepek 1 150 mm Boone (-100 + +50 mm oT
TOYEK YyCTaHOBKWM u3nyyartenewn) Tpybonposoga. Ha TpybonpoBogax avameTpom
6onee 300 mMm 3aumwieHHylo obnactb criegyeT yBenuuntb. Ha 3aunweHHown
obnacTu He JOMKHO OblTb PAKOBMWH, KABEPH, CBAPHbIX LLBOB, PE3KMUX BbICTYNOB UM
BnagvH. Ecnn 3aunctka He nomoraet, Heobxoaumo BblibpaTb Apyrve MecTa Ans
YyCTaHOBKM nany4arenen.

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

YCTaHOBKM - 0aunH npodunb (npunoxexue 12).
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10.3.1. OumcTuTe TpybonNpoBOA OT rpsi3v, CTPYXKEK, ONWUMOK W Mbin Mo
BCEW ANVHE U LUMPUHE YCTaHOBOYHbIX Npodusen.

10.3.2. KoHTpOrbHbIE PUCKX Ha TOpLAX YCTaHOBOYHBLIX NPodunen OMKHbI
coBrnagatb C IUHMAMW, NPOBEeAeHHbIMW BOONb ocu  Tpybonposoga. Kpas
3aumLLeHHbIX obrnacTerd [Ond yCTaHOBKM [OAaTyMKOB [OOSMKHbl HaxXoAMTbCA Ha
pacctosHun He meHee 30 MM OT KpaeB BHYTPEHHMX YacTen npodunen. BsaumHoe
pacrnonoXeHne YCTaHOBOYHbLIX MNPOMUNEeNn 3aBUCUT OT PacCTOAHUA Mexay
AaTyMKaMu 1 OpPMEHTUPOBOYHO NpmMBeAEHO B npunoxeHusax 9, 10, 11.

10.3.3. Kpenex ycTaHOBOYHbIX nNpodunen Ha Tpybonposoae AnameTpom
no 500 MM BbINOMHAETCS C  MOMOLLUBID LEenel w3 KOMMMEeKTa MnocTaBKu,
HaTArMBaeMmbIX MpU BbIBOPAYMBAHUM HATSXHbIX BUHTOB. Ha Tpy6Gonposoapl
anameTpom 6onee 500 MM pekomMeHayeTCs NpuBapUTb (UKCUPYIOLLME YIONKK, CM.
npunoxexue 9, 10, 11.

10.3.4. Tlocne MoOHTaxa YCTaHOBOYHbIX nNpodunen Heobxoaumo

nepeHecTn Ha HUX ABe PUCKMN YCTAaHOBKU 0AaTYUKOB, NOJTy4EeHHbIE B n.10.2.2.

11. YCTAHOBKA YNIbTPA3BYKOBbIX U3NYYATENEN

Mpu npoBegeHUn cBapoyHbIX paboT Ha Tpy6onpoBoae Heo6xoaUMO

CHATb ynbTpa3ByKoBble usny4varenu YU-1 u YU-2 c tpy6onpoBopa.

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

11.2. YcraHoBKka nsnyyatenen.

Ha npaBunbHO yCTaHOBIEHHbIX M3MNyYaTensax CTPenky AOMKHbLI CoBNaaaTb
C HanpaBsfieHVeM ABWKEHUS XUAKOCTW, U3fyyaTenb CO 3HAKoM "+" JOMKeH CTOATb
BblLLUE MO TEYEHUIO, YEM M3ny4aTerb Co 3HakoM "—"

11.2.1. Ha pabouyto noBepxHOCTb usnyyarens "+V" HaHeCTV Cnon cmasku
TonwuHon (0,5 - 1,5) MM n BCTaBWUTb U3nydaTenb B YCTAHOBOYHbLIN NPOdurb
(cTpenka Ha u3nyyaTene JorpkHa coBnagaTb C HamnpaBreHneM ABMKEHWS NMOTOoKa
XXMAKOCTU), NIIOTHO NpWKaTb PYKOW K MpeABapUTEenbHO 3a4MLLEHHON NMOBEPXHOCTU

TpybonpoBoda M HeMHOro nogsuratb Brepen-Hasag, 4ToObl pas3gaBwuTb CIoW
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cMasku. 3aTeM uanyyaTtenb npuxaTb K NOBEPXHOCTU TpyGonpoBoda MPWKUMHbLIM
YCTPOMCTBOM (CM. puc. 1) Tak, 4ToObl BEPXHUM CKOC KPbIWKK M3ryyaTensi Obin

HanpoTUB PUCKN ycTaHOBKM Aatymkos (n.10.3.4)
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11.2.2. Ha pabouyto NoBepXHOCTb BTOPOroO yrnbTPa3BYyKOBOrO M3rnyyatensi
"-V" HaHecTu cnou cmasku TonwwmHon (0,5 + 1,5) MM u BCTaBuUTb M3nyyartenb B
Opyron (ons  OBYXCTOPOHHEN Z-yCTaHOBKW) YCTAHOBOYHbIA Npodunb  Ha
pacctosiHue L oT YN1(+V) HwKe no TedeHuto xuakoctu (npunoxeHuns 9 - 11). B
crnyyYae ofHOCTOPOHHEW V-yCTaHOBKM BTOPOW M3ny4vaTenb yCTaHaBnMBaeTCs B TOT
e nNpournb, 4YTO M NepBbIi (NpunoxeHue 12). PaccTosiHne L namepseTtca mexay
BEPXHUMU CKOCaMM Kpblek padatymkoB. CTpenka Ha uanyyartene AorkHa
coBMajaTtb C HanpasreHWeM ABWXKEHNSI MOTOKA XMAKOCTM. NOTHO nNpwxaTb pyKon
usnyyartenb K MOBEPXHOCTM TpybonpoBoga, NpuM STOM 3HAYeHue amnnuTyapbli
[omkHO O6biTb oT 300 MB go 4000 mB.

Ecnu ycnosue 300 mB < A1 < 4000 MB He BbinonHsieTcsi, TO Heobxoammo
nepewvitu K criegyloLeMy napameTpy ypog8eHb yribmpasgyKog8oeo cusHara.

11.2.3. Mepexopn, K cnegytouiemy napameTpy, ypo8eHb
yNbMpa3eyKoeo20 CuaHasa, OCYLIECTBMSETCA C NOMOLLL0 kHomnku "MpocmoTp U

Ha gucnnee nosisutcs coobLueHue:
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YpoBeHb Y3 curHana
[Hn3kmR], [BEICOKMN]

Ona uameHeHus 3HayeHMs YPOBHSI YNbTPa3BYKOBOrO CuUrHana criegyet
HaxaTb kHomky "BBO[", nocne yero B NeBOM HWXHEM Yriy AWCnnes 3amuraet
Kypcop.

C nomoLLbto kHorok "MpocmoTp 1" unu "Mpocmotp " BuiGrpaeTcs apyroe
3Ha4yeHue ypOoBHs curHana.

dukcaumsi BbIOPAHHOTO 3HAYEHWUs MPOM3BOAUTCS HaXXaTMEM KHOMKMK
"BBoa", oTMeHa BBEAEHHOrO - kHomnkon "M".

Ecnn 3navenne amnnutyabl A1 6onblie 4000 mB, To 3HaveHne ypoBHS
curHana HeobXxoaMMO yCTaHOBUTb B COCTOSIHME "HU3KMIA".

Ecnun 3Havenne amnnutyabl A1 meHbwe 300 MB, TO 3HayeHue ypoBHS
curHana Heob6xo4MMO YCTaHOBUTb B COCTOSIHUE "BbICOKMI".

11.2.3. BepHyTbcs ¢ nomolupsto kHomnku "Mpocmotp " k npegpbiayliemy
napametpy "Amnnutygal". AmMnnuTygal [ormdkHa HaxoauTbcA B npegenax
50 mB < A1 < 4200 mB. Ecnun 310 COOTHOLLUEHNE HE BbIMOMHAETCS, HE0OX0AMMO
CMEeHUTb cMa3sKy (Mpu MCMOnb30BaHWM 3MOKCUAHOW cmonbl 6e3 oTeepauTens
curHan B 2 pa3sa 6onbLue, Yem Npu NCMONb30BaHUU NIUTONA) UMM CMEHUTL BapuaHT
YCTaAHOBKM AAaTYMKOB (Npy ABYXCTOPOHHEM Z-BapuaHTte curHan B 2-3 pasa bonbLue,
Yyem npv OOHOCTOPOHHEM V-BapuaHTe) WM COBMHYTb AATYMKM Ha pPacCTosiHMe
+ (10 + 100) MM, COXpaHMB pacCTOsiHUE MeXAy HUMU, U 0oOUTbCS 3HaYeHus
amnnutyablil 50 MB < A1 < 4200 mMB Ha HOBOM MecTe.

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

a) B TpyboNpoBOAE HET XUOKOCTY;

6) HenmpaBuNbHO YCTaHOBIEHbI YNbTpasBykoBble u3nydatenu YU1(+V) n
YW2(-V) (CTpenku Ha HUX JOIMKHbI ObITb HanpaBneHbl B 0O4HY CTOPOHY U coBnagaTb
C HanpaeneHMeMm [OBWXEHUs MOTOKa >KMAKOCTM; wu3nydatens "+V" porkeH
HaXoAMTLCS BbILLE MO TEYEHUIO MOTOKA XUAKOCTU, YeM manydartens "-V");

B) nryioxo 3avunileHa NoBepXxXHOCTb pr6onp0|30p,a;
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r) KONMYECTBO ra3oBbIX BKIHOYEHWIA U TBEPAbLIX YacTUL, B KOHTPONMPYEMOM
cpepe npesblwaeT 1%. PekomeHayeTcs HaWTM Opyroe MecTO [Afisi YCTaHOBKM
pacxogomepa, Hanpumep, nepeg rmagpaBrMyecKum COnpoTMBIEHNEM
(anadpparmon);

[4) Ha BHyTpeHHeW cTeHke TpybonpoBoga o6pa3oBanvcb HapoCThl.
PekomeHgyeTca HawWTu yyacTok TpybonpoBoga C MWHUMArbHbIM — CPOKOM
akcnnyartauuu unm caenatb BCTaBKy B Tpy60onNpoBos HOBOMO y4acTKa;

e) Mmatepuan TpybonpoBoAa HE3BYKOMPOBOAEH W3-32 BHYTPEHHMX
Heo4HOpOOHOCTEN, TpewuH U kaBepH. PekomeHgyeTcs cgenatb BCTaBKky B
TpybonpoBoa HOBOro yyacTka U3 3BYKOMPOBOASLLEro MaTepuana.

Mepexop k TouHOM ycTaHoBKe AaT4mkoB ocylectenaetca TOJNIbKO nocne
nony4veHns sHavyeHns amnnutygsl1 50 mB < A1 <4000 mB.

11.2.5. ToyHas ycTtaHoBka AaTunkoB. C nomolubio kHomku "MpocmoTp Yr
HeobX0AMMO NepenTu K creyoLlemMy NyHKTY — amraumyodaZ2 yibmpa3eyKoeo20

cuaHana. Ha avcnnee nossutcs cooblueHme:

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

3atem crnegyeT MeAneHHO CcOBUraTb yNbTPa3BYKOBOW u3nyyaTtenb
YW2(-V) B HanpaBneHun YW1 (+V), BOBUBLUMCH CHDKEHUS 3HAYEHWS aMNnuTyabl2 B
nontopa - fABa pasa OT HauanbHoro. 3atem YW2(-V) cnegyeTr menneHHO
otoasuraTb oT YW 1(+V), Nnpu 3TOM 3Ha4YeHue aMnnnTyabl2 HAYHET YBENMYMBaThCS,
OOCTUIHET Makcumyma W CcTaHeT yMeHbluaTbes. Heobxogumo 3admkcnpoBaTb
[aTyvMK B MOMOXEHUN MaKCUMarbHOrO 3HaYeHWs amnnuTyabl2, YUCINEHHOe
3Ha4YeHne KOTOPOro Npu 3TOM AOMKHO ObiTh B AvanasoHe ot 50 go 4000 mB. Mpwu
JanbHenlwem pasaBMKeHNM OATYMKOB MOSIBATCA APYrne 3HaYyeHusi MakcuMyma, HO
NpaBuUIibHOE MOJSIOXKEHNE [ATYMKOB - MaKCUMyM, Onmxanlmin K pacyeTHOMY
paccTtosHuo. HangeHHoe nonoxeHue AaTtyvMKoB MOXET OTNMYaTbCs OT pacyeTHOro
He 6onee, yem Ha 0,07 Dy. [Npn HEBO3MOXHOCTM TOYHO OMPEAENUTb MOJOXKEHNE
[aTyMKOB MO MaKCMMYMYy CUrHarma ux criefyeT yCTaHOBUTb Ha paccTosiHve Ha 0,05

Dy meHee pac4yeTHoro.
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11.2.6. [Ons Bu3yanbHOro HabnwogeHuss WHGOPMAaUMOHHOrO CcurHana
MOXHO noaknounTe ocumnnorpacd k knemmam GND, CP8 u CP3, ncnonb3ays
BbICOKOOMHBIN Lyn. CUMHXPOHM3aLUI0 HEOBXOOUMO BbINOMHATE MO MONOXUTENBbHO-
My poHTY Ha knemme CP8, nonesHbln curHan Habnogate Ha knemme CP3.
3agepxkka BpemeHun B MKC Mexgy dpoHTom Ha CP8 u curHanom Ha CP3 gns
OBYXCTOPOHHEW YCTaHOBKM M XONOAHOW BOA4bl NPUMEPHO paBHa AuameTpy Tpybbl B
MM. Pabouen gaBnsieTcs nepsas MNOMNoXuTenbHas MOMyBOMNHa, ee aMnnuTyda
OOJmKHa ObITb B Npegenax ot 50 go 4200 mB.

11.2.7. 3atem cnegyet 3adwmkcupoBatb YW2(-V) B ycTaHOBOYHOM
npodgoumrne ¢ NOMOLLbIO MPUXKUMHOMO YCTPOWUCTBA. 3HaYeHue amnnmTyabl Npyu 3TOM
OOMKHO ObiTb MeHblie 4200 mB. [Ona npocmoTpa pesynbTaToB M3MepeHus
HeobxoaMMo BepHyTbca B pexum "SMEPEHWA", Heckonbko pa3 HaxaB Ha

kHonky "MEHIO". Ha aToM ycTaHOBKa AaT4YMKOB 3aKOHYEHa.

12. YCTAHOBKA HYINA PACXOOOMEPA

12.1. Tpu ycTaHOBKe ynbTPasBYKOBbLIX M3ny4vaTenen Ha TpybGonpoBos
BCINEACTBME HEPOBHOCTEN BHELUHEN W OTIIOXKEHWN Ha BHYTPEHHEN MOBEPXHOCTM
BO3MOXHO napannenbHoe CMeLleHne pacxodHOW Xxapaktepuctuku npubopa,
KOTOpOE MOXeT AoCTUraTh BenuumnHbl T 0,1 m/c. KomneHcauusi aTol NorpeLHocTy
OCYLLECTBNSETCS YCTAHOBKOW Hynsi npubopa.

[ns nepexoga n3 pexuma "ISMEPEHUA" B pexxum "YCTAHOBKA «0»"
TpebyeTca oauvH pa3 HaxaTtb kHomky "M", KoTopasi pacnornoxeHa Mnof KpbILLKOW
npubopa (npunoxeHue 5), Ha Aucnnee NOABUTCS NPEANOXEHNE:

MEHIO MONb3OB-J1A

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

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

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

roe VHecmelw, — KW3MEPEHHOE pacxXxoAOMEepOM 3HayeHuMe CKOPOCTU MNOTOoKa
XUOKOCTU.

YctaHosky «0» npubopa MOXHO NpoBecTn AByms cnocobamu:

12.2. Ecnn BO3MOXXHO OCTaHOBUTb NMOTOK XXWAKOCTU, TO:

12.2.1. OCTaHOBUTb NOTOK;

12.2.2. Mpun 3anonHEHHOM XMAKOCTbO TpybonpoBoae 3anvcaTtb 3HayYeHue
VHecMmeLy (MOXeT ObITb OTpuuaTenbHbIM);

nponuctate cogepxumoe pexuma "YCTAHOBKA «0»" ¢ NOMOLLbH KHOMOK
"Mpocmotp " unn "Mpocmotp U" fo nosieneHus Ha avcnnee coobLuerms:

Cwmewenue, V m/c
[uncneHHoe 3HaveHue]

12.2.3. BBecTu 3Ha4yeHue

CwmelleHue, V m/c = — VHecmel, M/c

[ns sTtoro Heobxoaumo Bocnonb3oBaTbCcs kHonkow "BBOM", nocne 4yero
cTapwuii paspag BbIAENUTCA KypCOpOM. YBENUYEHVWE Ha efuvHuLy 3HayveHust
paspsga, BblAeNeHHOro KypcopoM, ocyuwecTtsnseTca  kHonkon  "APXWUB",
nepemelLgHne Kypcopa - ¢ nomoLubio kHonok "Mpocmotp 1" unm "Mpocmotp "
HabpaHHOoe 3HayeHue 3anucbiBaeTcs B namsaTb npubopa C MOMOLLBHO KHOMKM
"BBOL".

12.3. Ecnn HeBO3MOXHO OCTaHOBWUTb MOTOK >XMAKOCTWU, HO pacxoA
cTtabunen, To:

12.3.1. 3anucaTb 4MUCNEHHOe 3Ha4YeHMe CKOPOCTW MOoTOoKa >KWUOKOCTU
VHecmell, M/c (MOXeT BblTb oTpULaTENbHBLIM);

12.3.2. TMponuctate pexnm "YCTAHOBKA «0»" Cc nOMOLLbIO KHOMOK
"Mpocmotp N" unmn "Mpocmotp U" Ao nosiBnexns Ha aucnnee coobLIEHUS:

AMMNNTYOA 1, mB
[UncnenHoe 3HaveHue]
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NOMEHATbL MecTaMu ynbTpassykoBble uanyydatenu YW1(+V) n YWN2(-V) (TodyHocTb
yctaHoBkn T 1 mm). Mpu atom ctpenku Ha YU1(+V) n YUN2(-V) pomkHbl GbiTb
HanpasneHbl B CTOPOHY, MPOTUBOMOMOXHYI HanpaBneHno ABWXKEHUS MoToKa
Xungkoctn. Hosoe 3HaveHne amnnuTydbll He OOMKHO oTnuyaTtbes H6onee Yyem Ha
(5 — 10) % ot cTaporo 3Ha4yeHus. B NpoTMBHOM crnyyae HaHeCTV Ha AAT4YMKN HOBbIN
CIov cMa3sKu;

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

"Mpocmotp 1" unun "Mpocmotp U" Ao nosiBneHns Ha gucnnee coobLieHUs:

VHecmell, m/c
[UncneHHoe 3HaveHue]

3anucaTb HOBOE 3HayeHue VHecmell, M/C (MoXeT BbiTb oTpuLaTenbHbIM);
12.3.4. TMponuctatb pexunm "YCTAHOBKA «0»" Cc nNOMOLLbI KHOMOK
"Mpocmotp 1" unun "Mpocmotp U" Ao nosiBneHnst Ha aucnnee coobLueHus:

AMIMINTYOA 1, mB
[UncneHHoe 3HayeHwne]

nocTaBuTb ynbTpa3sykoBble uanydatenu YN1(+V) n YN2(-V) B nepBoHayanbHoe
MomnoXeHne (TOYHOCTb ycTaHoBkM T 1 mm). Mpu atom cTpenku Ha YU1(+V) m
YWU2(-V) ponxHbl ObiTb HanpaBneHbl B OAHY CTOPOHY M coBnagatb C
HanpaBneHMeM ABWXEHUA NMOTOKa Xuakoctn. Hosoe 3HaueHne "AMIMTINTYObI
1" He pomkHO oTnmyatbes Gonee vem Ha (5 — 10) % oT craporo 3HaveHus. B
NPOTUBHOM CIly4ae HaHeCTM Ha OaT4YMKN HOBbIV CITOW CMa3Ku;

12.3.5. Tponuctate pexum "YCTAHOBKA «0»" C nmomoLblo KHOMOK
"Mpocmotp 1" unu "Mpocmotp U" Ao nosiBneHns Ha aucnnee coobLueHUs:

VHecmell, m/c
[umcneHHoe 3HaveHue]

3achmkcmpoBaTb HoBoe 3HadeHne VHecmell, m/c. OHO [OMKHO coBMagaTtb C
3apuKCMpoBaHHbIM  3HavyeHnem VHecwmell, M/c, nonydyeHHoim B n.12.3.1.

CoBnageHvne pes3ynbTaToB O3HAYaeT, YTO 3a BpeMs BbIMONHeHus n.n.12.3.1. -
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12.3.5. ckopoCTb NOTOKa He U3MeHunack. B NpoTMBHOM criydae NoBTOPUTL MYHKThI
12.3.1 +12.3.5.

12.3.6. lMponuctate pexum "YCTAHOBKA «0»" ¢ NOMOLLbIO KHOMOK
"Mpocmotp " unn "MpocmoTp U Ao nosiBneHus Ha ancnnee cooBLLeHus:

CwmelleHue, V m/c
[UncnenHoe 3HaveHue]

YCTaHOBUTb 4YUCIEHHOE 3HaveHne cMmeleHus V Mm/c, paccynTaHHoOe no

copmyne:

_ Viecmewy(n. 12.3.1) + Vuecmewy(n.12.3.3)
2

Cmewenue,Vm/c =

[ns aTtoro HeobxoauMo Bocnonb3oBaTbcs kHomnkow "BBOM", nocne 4yero
CTapluMn paspsg YUCIEHHOMO 3HAYEHWUS BbIOENUTCA KYpCOPOM. YBENnuWyeHue Ha
€[VHWLY 3HayeHus pa3psifa, BblAENEeHHOro KypCOpOM, OCYLLECTBIAETCA KHOMKOW
"APXVB", a nepemelleHne Kypcopa - C NOMOLIbI KHomok "Mpocmotp " mnn
"Mpocmotp U". HabpaHHOe unCcrioBOE 3HaueHVe 3anuckiBaeTcsl B NamsiTb npubopa
C nomolLLbio kHoMku "BBOO".

Ha atom "YCTAHOBKA «0»" npubopa 3akoHuyeHa. [na npocmoTpa
pesynbTatoB M3MepeHun Heobxogumo BepHyTbcs B pexum "MSMEPEHUA"

OBYKpaTHbIM HaxaTtmem kHonku "M".

13. BIOKUPOBKA U3MEPEHWI NMPU MYCTOM
TPYBOMPOBO[E.

Mpw akcnnyaTaummn pacxogomepa GbiBaloT cuTyauuu, korga Tpy6onposos
HE MOJTHOCTbLIO 3aMOSTHEH XMAKOCTBLIO MMM onycToleH. B aTom crnyyae nokasaHus
pacxodomepa He pernameHTUpoBaHbl. [ns Toro, 4tobbl MPU He3arnofiHEHHOM
TpyGonpoBoae pesynbTaT U3MepeHUst PaBHSMNCS HyIo, pekoMeHayeTca Z-sBapuaHT
YCTaHOBKM u3nyyaTenen, yron B Mexay MnoCKOCTbIO YCTAHOBKWU M3nydaTtenen u

FOPM30HTANLHON NMNOCKOCTbIO A0KEH BbiTh 60nblue 20° (prc.2 )
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YpoBeHb
3anonHeHus

Puc.2
[Ons nepexoga us pexxuma "MISMEPEHUA" B pexxum "HESAMONMHEHHbIN

TPYBOMPOBO[" TpebyeTcsa oauH pa3 HaxaTb kHomnky "M", koTopas pacnonoxeHa

noA Kpbiwkon npnbopa (npunoxexue 5), Ha gucnnee NoSBMTCH NPeaoXeHne:
MEHIO MOJ1b30B-J1A

Nanee nouck pexuma "HESAMONMHEHHBLIA  TPYBOMPOBOO"
OCYLLeCTBNSAETCA C MOMOoLWblo KHoMku “lMpocMoTp ™ wnm "Mpocmotp U". Ha
avcnree JOIMKHO NOSABUTLCS COOOLLEHME:

HE3AMONHEHHbIV
TPYBOMNPOBO[N

Bxog B pexum "HESAMOJTHEHHbLIN TPYEOMNPOBOA" ocyLlecTBnsieTcs
¢ nomoLubto kHomkn "BBOL". Ha ancnnee oomkHO NOSIBUTLCS COOOLLEHME:!
BBEOWTE MAPOJb
n 3amuraeT kypcop. [locne BBoga naponsi Heobxooumo Haxatb kHonky "BBO[M".
Ha gucnnee nossutcsa coobuieHme:

Ao [uncneHHoe 3HayeHne]
YpOBEHb OTCEYKUN [YMCNEHHOE 3HaYEeHNE]

rae Ao — amnnuTyda YnbTpasByKOBOrO CUrHamna npv nycToM  uWnu
He3anonHeHHoM TpybonpoBsoae.
Onsa Toro, 4toObl NpWM He3anomnHeHHoOM unu nycTtom Tpybonposoae

pesynbTaTt M3MepeHnn pacxoga ObIn paBeH Hynto, Heobxoanmo YCTaHOBUTb
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ypoBeHb oTcedkn npesbiwatowmum Ao Ha (10 — 15) %, HO npu 3TOM YypOBEHbL
OTCEYKM JOIMKEH ObITb MeHbLUEe, YeM amnnnuTtyga A2 (cm. n. 11.2.5) npumepHo B 2 —
400 pas.

BosspaT wu3 pexuma "BIIOKMPOBKA W3MEPEHUA" B pexum

«N3MEPEHWUA» ocywecTBnseTca ABYKpaTHLIM HaXaTtuem KHOMKU «My».

14. YCTAHOBKA 3JIEKTPOHHOI'O BJIOKA B3-1

14.1. Tlpn ycTaHOBKE M MOHTaXe pPacXOAOMEpOB [OIDKHbI CTPOro
cobniogatbca npasBuna TexHUkM 6es3onacHOCTM, W3NOXeHHble B pasgene 7
"YkaszaHusa Mep 6esonacHoCTU" M B HOPMAaTUBHO-TEXHUYECKMX [OKYMEHTaX,
OEeNCTBYIOLLMX Ha NpeanpuaTun-noTpeburene.

14.2. TlockonbKy npw YCTaHOBKE YNbTPa3BYKOBbIX MW3nyvaTenen w
YCTaHOBKE Hyns pacxofomepa 3MeKTPOHHbI Ornok [ormKeH HaxoauTbes B
HenocpeacTBEHHOW 6MM30CTM K M3nyyaTensam, TO OKOHYaTerbHYK YCTaHOBKY W
MOAKMIOYEHNE INEKTPOHHOro Gnoka cnepyeT MNPOW3BOAWTL MOCME  BbIMONHEHNUS
3TUX MYHKTOB.

YcrtaHoBky B3-1 Ans kommep4ecKkoro y4eta pekoMeHayeTCs BbIMONHATL B
MeTannuyeckom Lkady co CMOTPOBbLIM OKHOM W MeTNsSMU ANS onnoMbupoBaHus;
Takke B3-1 mMoxeT ObITb yCTAHOBMEH Ha NPUOOPHOM LWMTE, NynbTe YNpaBneHus,
Ha CTone, Ha KPOHLUTENHaxX v np.

He ponyckaetcs ycrtaHoBka bB3-1 BOGnM3anm 6Gatapen oTonnexHus,
3NEKTPUYECKNX MeYven 1 OpYrux UCTOYHWKOB Tenna, a Tawkke B MoMeLleHusX, B
KOTOpbIX TemnepaTypa BO3[4yxa MOXET BbIXOAMTb 3a npefenbl, yKa3aHHble B

pasgene 4 "TexHn4Yeckne gaHHble".

15. HACTPOMKA TOKOBOI'O BbIXOOA

15.1. Ecnu npnbop o6opyaoBaH 6510KOM TOKOBOrO BbIXoAa, TO BO3MOXHA
HacTporika aToro 6noka. [1na Bxofa B PeXMM HAaCTPOMKN TOKOBOMO BbixoAda

HeoOxoaMMO HaxaTtb kHonky "M". Ha ancnnee nosiButcst Haanuchb:

"MeHto nonb3oB-nsa"
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HaxaTueM kHonku "MpocmoTtp " unm "MpocmoTp " HeoBxoaumo [oiiTH A0 NyHKTa
MEHI0
BbixogHown curHan
MOCTOSIHHbIN TOK
1 HaxkaTb kHomnky "Beoa". Ha gucnnee nosiButcsa coobuieHne
[nana3soH
X.. XMA
[na nameHeHns guanasoHa BbIXOLHOMO Toka Heobxoaumo HaxaTb kHornky "Beoa".
B neBom HWXHeEM yrny aucnnes nosiBUTCS MUralolmi KBagpaTt — npurnaweHune K
M3MeHeHMIo 3Hauvenus. Haxatue kHonku "Mpocmotp " wrm "Mpocmotp U
npueegeT k nepebopy BO3MOXHbIX AMana3oHOB BbIXOOHOrO CUrHamna nocTOsiHHOro
Toka: 0.5 ™A, 0..20 ™A, 4..20 mA. Pukcauuss BbIGPaAHHOTO 3HaYeHUs
NPOU3BOANTCA HakaTuem KHonku "BBoa", oTMeHa BBEAEHHOr0 Ha)kaTUeM KHOMKM
"M".  Tlpu ogHOHanpaBneHHOM  M3MEpPEeHWM  pacxoja  BbIXOOAHOW  TOK
NponopumMoHaneH TekylweMmy pacxody, W MakCMMym TOKa COOTBETCTBYET
MakcumansHoMy pacxogy. [Npu AByHanpaBneHHOM U3MEPEHMN pacxoda BbIXOLHOM
TOK NponopuuoHaneH Moaymno Tekylwlero pacxoga. ocne nameHeHWss HacTpoek
Onoka TOKOBOro BbIXxOA4a HEOOXOAMMO HECKOMbKO pa3 Haxatb KkHomky "M,

A0BMBLUKNCH Nepesarpysku pacxogomMepa.

16. HACTPOMKA UMIMYJIbCHOIO BbIXOOA

16.1. Ecnn npmnbop obopygoBaH OrokOM MMMyNbCHOrO BbIXOAa, TO
BO3MOXHa HacTporka aToro 6roka. [Ins Bxoga B peXvMM HACTPOMKM MMMYIbCHOrO
BbIXoJa HeobxoaMMo HaxaTb KHomMKy "M", pacnonoxeHHyo noa Kpbilkow npubopa.
Ha gucnnee nosiBUTCA HAAMMUCh:

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

Hopmup. Nmnynbc

1 HaxaTb kKHonky "Beoa". Ha gucnnee nosisutcsa coobLieHne
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Bec umnynbca, M
[uncneHHoe 3HaveHne 0,01 - 500]

16.2. Ecnn HeobGXxoOMMO BBECTM HOBOE 3HA4YeHME Beca MMMNynbca, TO
cnepyeT Bocnofnb3oBaTtbcs kHorkow "BBOQM", nocne uyero crapwuiin  paspsg
YUCIEHHOrO 3HAYeHWs1 BbIAENUTCS KYpCOPOM. YBenuyeHue Ha eauHuly 3HadeHust
paspsiga, BbIOENEHHOro  Kypcopom, ocyliecTBnsetca  kHonkonm "APXUB',
nepemelLeHne Kypcopa kHonkoit "Mpocmotp fI". HoBoe 3HaueHue 3anvchiBaeTcs B
namsaTb Npubopa ¢ nomoLbto kHonkn "BBO[". Ecnu HOoBoe 3HaveHne HEKOPPEKTHO,
TO nocne coobLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha gucnnee BHOBb MOSIBUTCS CTapOe YMCIEHHOE 3HadeHue. pru3HaK KOPPEKTHOCTH

YKa3aH B cnefyrLieM nyHKTe.

16.3. MNepexoa k cnepyowemy napameTpy — O7UmenbHOCMb 8eC08020
umnyrnbca — OCYLLEeCTBNAETCS C NOMOLLbIO KHOMKK "“lMpocMoTp " unm "MpocmoTp
U". Ha gucnnee nosiBnsieTcst cOOBLLEHME!

ONUT. UMNYNBCA, C
[uncnenHoe 3HauveHwme (0,1 - 10)]

[ns BBOAa HOBOrO 3HaYeHWs ANUTENbHOCTM MMMNynbca Heobxoaumo
HaxaTb kHonky "BBO[", nmocne uyero crapwwuin paspsg YMCMEHHOrO 3HavYeHus
BbIAENUTCH KypCcOpOM. YBENUYEHUE Ha eQUHULY 3HaYeHUst pa3psaaa, BblAENEeHHOro
Kypcopom, ocyuiecTtensietcs kHonkon "APXWB", nepemelleHue Kypcopa - KHOMKOW
"Mpocmotp fI" unu "Mpocmotp U". HoBoe 3HaueHue 3anuchiBaeTcs B NamsThb
npubopa ¢ nomolibio kHonku "BBOM". Ecnu HOBOE 3HayeHMe HEKOPPEKTHO, TO
nocne coobLueHns

HEKOPPEKTHOE
SHAYEHNE

Ha aucnnee BHOBb NMNOABUTCA CTapoe YMCleHHOoe 3Ha4YeHune.
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16.4. Mpu npo2paMMupo8aHUU YUCJIEHHbIX 3Ha4YeHuUli eeca umMnysbca

u e20 OnumesibHOCMuU GOJIKHO 8bIMOJIHSIMbLCSI COOMHOUWEHUe:

[6ec _umnyneca, m>] 03600

—0,1[c]

1,1 (dnumenbHocmb umnynbca, [c] ) <
O max| M ]

Ecnn YKa3aHHO€ HepaBEeHCTBO He€ BbLINMOJIHAETCA, TO Npu nepes3arpyske
nnn BKNKO4YeHUn an60pa BbIBOAUTCS COODLLEHME:

NAPAMETPbI
HECOBMECTUMBbI

KOTOpOEe yaepuBaeTcs B TedeHue 3 C.
16.5. Tllocne wu3meHeHus HacTpoek 6noka MMNynNbCHOrO BbIxoAda
Heob6X0AMMO HECKONbKO pa3 HaxaTb kHonky "M", pobuBluncb nepesarpysku

pacxogomMepa.

17. HACTPOWMKA PEJIEAHOIO BbIXOOA

17.1. Ecrnm npubop ob6opynoBaH O6rnokoMm penenHoro Bbixoda, ToO
BO3MOXHa HacTporika 3toro 6noka. [ns Bxoga B peXuM HACTPOWKM penemnHoro
BbIx04a Heo6XoaAMMO HaxaTb kHomnky "M", pacnonoXeHHyo noa Kpbiwkon npubopa.
Ha gucnnee nosBuTCSA Haanuchk:

"MeHto none3os-nsa"
HaxxaTtnem kHonku "Mpocmotp M unn "Mpocmotp U" HeoBxoaumo aoiTth Ao nyHkTa
MEHI0

PENEVHbIV
BbIXOA

17.2. Hanee ycTaHoBKa napameTpoB penemnHoro curHana
ocyuiecTBngeTcs ¢ nomoubio kHomku «BBO[M». Ha gucnnee OOMmKHO NosiBUTLCA
cooOLleHue:

3AMbIKAHUE MPU
[uncneHHoe 3HaveHmne] % ot Qmax
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T.e KOHTaKTbl pefie 3aMblkaloTcs NpyM  OOCTUXKEHUW PacXoA4oM  3aJaHHOro
YNCIIEHHOIO 3HAYEHUS.

Ecnn HeobGxogumMo BBECTM HOBOE UMUCIIEHHOE 3HaveHue, TO crnegyeT
Bocnonb3oBatbcs kHonkown "BBOM", nocne 4yero crapwwuid paspsg YUCIIEHHOro
3HaYeHUs BbIOENUTCA KypcOpOoM. YBENWYEHWE Ha efuHWLY 3HaveHus paspsaa,
BbIEMNEHHOro KypcopoMm, ocylecTnsetca kHonkonm "APXWB", a nepemelieHve
Kypcopa - kHonkou "lNpocmoTp " unm "MpocmoTp U". BHOBb BBEEHHOE 3HaueHne
He JOMKHO OblTb paBHO 3HAYEHUIO pa3MblkaHWUsi KOHTaKTOB. BeibpaHHOe 3HayeHue
3anuncbiBaeTcs B NamsATb npubopa ¢ nomoulbto kHomku "BBOMA". Ecnn HabpaHHoe
3Ha4YeHMe KOPPEKTHO, TO OHO OCTaeTcs Ha Aucnnee, B MPOTUBHOM Cry4vyae Ha
aucnnee nosiBNseTCs 1 yaepXxuBaeTcs B TedeHne 3¢ crneaytouee coobLueHne:

HEKOPPEKTHOE
3HAYEHME

a 3aTeM MNoSIBUTCSI CTapoe YUCIIEHHOE 3Ha4YeHUe. 3HaYyeHne 3aMblKaHNUs KOHTaKTOB
OOJDKHO OTNUYATBLCS OT 3HAYEHUSA UX PA3MbIKAHUS.

17.3. MNepexon Kk cnepylolwemMy napameTpy — 3Ha4deHue pacxoda, npu
KOMOPOM KOHMaKmbl pefie pa3MbiKaromcsi — OCYLLECTBNAETCS C MOMOLLBbI KHOMKM
"Mpocmotp " unn "MpocmoTtp . Ha aucnnee nosisutcs coobluenue:

PA3MbIKAHWVE MNP
[umcneHHoe 3HaveHune] % ot Qmax

Ecnn Heo6xogumo BBECTM HOBOE YMCMEHHOE 3HaveHue pacxopa, npu
KOTOPOM KOHTaKTbl pere pa3mblkaloTcsl, TO crnegyeT BOCMOMb30BaTbCst KHOMKOM
"BBOL", nocrne 4ero crapwuin paspsii YUCMEHHOro 3HadeHusi BblAenuTcs
KypCOpOM. YBENMYEHVE Ha eOMHULY 3HaYeHus paspsaa, BbiAENEHHOro Kypcopom,
ocyulectBnsetca kHonkon "APXWB", a nepemelleHue Kypcopa - KHOMKOW
"Mpocmotp " vnm "Mpocmotp U". HaBpaHHoe uncroBoe 3HauYeHWe 3anucbiBaeTcs
B namsaTb npubopa ¢ nomolibto kHomku "BBOL". Ecnu HabpaHHoe 3HayeHue
KOPPEKTHO, TO OHO OCTaeTCd Ha Aucrnrnee, B NPOTMBHOM Cryyae Ha aucnnee
NosiIBMsSieTCA U yaepxkuBaeTcs B TedeHme 3 ¢ criegytollee coobuieHme:

HEKOPPEKTHOE
SHAYEHNE
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a 3aTeM MOSIBUTCS CTapoe YMCMEHHOe 3HayeHue. 3HayeHne 3aMblkaHUs KOHTaKTOB
[AOIDKHO OTNMYATLCA OT 3HAYEHMS UX Pa3MblKaHus.

BosspaT u3 pexuma "YCTAHOBKA [MAPAMETPOB PENEMHOIO
BbIXOOA" B pexum «MN3MEPEHWA» ocywecTtBnseTcs AByKpaTHbIM HaXaTuem

KHOMKKN «M».

18. HACTPOMKA UHTEP®ENCA RS232 (RS485)

18.1. Ecnu npubop obopynoBaH wuHTepdericom RS232 (RS485), To
BO3MOXHa HacTpovika aToro 6roka. [Ina Bxoda B peXuMM HacTponku nHTepdpenca
Heobxoammo HaxaTtb kKHonky "M". Ha gucnnee nossutca Hagnuch:

"MeHto none3os-nsa"
HaxaTneM kHonku "Mpocmotp T unm "Mpocmotp U Heobxoaumo foiit go NnyHKTa
MEHI0

WHTepdenc
[Tvn]

roe [Tvn] 3aBMCUT OT yCTaHOBMNEHHOIO B Npubop uHTepdeiica.
18.2. "RS-485". HaxaTtne kHonku "BBoa" npuBeneT K BXOAY B HAaCTPOMKM
CBA3U:

Anpec

[uncneHHoe 3HayeHue]

YCTaHOBMNEHHbIE W3rOTOBUTENEM MNapameTpbl CBSA3UM npubopa COOTBETCTBYHOT
napaMmeTpaM, YCTaAHOBMEHHbIM MO YMOMYaHWI B KOMMbLIOTEPHOW nporpamme
"Curnyp 6a3a gaHHbix". [Ins nsamMeHeHust 3HayeHus ceTeBOro agpeca HeobxooMmo
HaxaTb kHomnky "BBoa". B crapwem paspsge 3HavyeHuss agpeca nosiBUTCS
MUraloWmMn  NPsIMOYronbHUK.  MamMeHeHue 3HaveHus BbiGpaHHOro paspsiga
OCYLLEeCTBISAETCA HaxaTmeM KHonku "Apxus", nepexoa K crnegywoullemy paspsgy —

kHonkoit "Mpocmotp U", k npegpiayiemy — kHonkoit "Mpocmotp M. dukcaums
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BbIOpAHHOrO 3HaYeHWst MNpPOU3BOAMTCH HaxaTuem kHonku "BBoa", oTmeHa
BBEEHHOro - kHonkon "M".

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

CkopocTb, 6ut/c
[uncneHHoe 3HaveHue]

18.2.1. AnA M3MEHEHMs CKOpPOCTUM CBA3M HEeOoOXOOMMO HaxaTb KHOMKY
"Beoa". B neBoM HwxHeM yrny Aucnnes nossBUTCA Muralwuin ksagpaT —
npurnalleHne K WM3MeHeHWo 3HauveHus. Haxatue kHomku "Mpocmotp 11" wnm
"Mpocmotp U" npueegeT « nepebopy BO3MOXHbIX BapuMaHTOB CKOPOCTU CBSA3W:
1200, 2400, 4800, 9600 6uTt/c. dukcaumsa BbIGPAHHOIO 3HAYEHUS MPOU3BOAMTCSH
HakaTneMm KHornku "BBoa", oTmeHa BBeAeHHOro - kHonkown "M".

[nsa nepexopa k crniegyolemy napaMmeTpy HeOOX0AMMO HaXaTb KHOMKY
"MpocmoTp U". Ha gucnnee nosiBUTCS CoOBLLEHNE:

KoHTponbHbIN GUT
Het

18.2.2. [N M3MEHEHMSA KOHTPONbHOro BruTa HeobXoAUMO HaXaTb KHOMKY
"Beoa". B neBoM HwxHeM yrny gucnnes MNOSBUTCA MUralwuin keagpaT —
npurnalleHMe K uaMeHeHWo 3HadveHns. Haxatue kHonku "Mpocmotp 1" urnm
"Mpocmotp U" npusepeT k NepeGopy BO3MOXHLIX BAPUAHTOB KOHTPOMLHOTO GuTa:
HeT, 4YeT., HeyeT. dukcauusa BbIOGPAHHOrO 3HAYEHUS MNPOU3BOAMTCS HaXKaTvem
KHonku "BBopa", oTMeHa BBeeHHOro - kHonkon "M".

18.3. "RS-232". Y aTtoro uHTepdenica HacTpoek HeT. [JOCTyneH TOnbKo
pexXum NpoBEpKM, AN BXOAA B KOTOPbIN HEOOXOAMMO HaxaTb kHomky "Bsoa". Ha
avcnnee nosiBUTCs coobLLeHve:

Tect
pasphbiB

Mpn 3amblkaHUK KOHTaKTOB 2 M 3 KnemmHon konogku "k OBM" u ucnpaBHOM

uHTEpderice coobueHne "paspbiB" AOMKHO CMeEHMTbCS coobueHvem "ycnex".
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Ecnu gaHHble NPUHMMAOTCS C UCKaXXEHUSIMKU, NOSIBUTCS coobLLeHMe "uckaxeHune".
Bbixog 13 pexxvma npoBepKu OCyLLEeCTBSETCS HaxaTuemM KHomku "M".

18.4. Tllocne wu3MeHeHus HacTpoek 6noka MMNYyNbCHOrO BbIXoAda
HeobXoAMMO HEeCKONbKO pa3 HaxaTtb kHonky "M", pobuBlwuMCb nepesarpysku

pacxogomepa.

19. NIPOCMOTP PE3YJIbTATOB U3MEPEHUH

19.1. Pacxogomepbl 06CnyXmnBaloTCa onepaTopoM, 3HakoMbIM ¢ paboTon
paaVoareKTPOHHON — annapaTtypbl, W3Y4YMBLUMM HacTOsILLEee PYKOBOACTBO MO
3KCnnyaTauum pacxogoMepa u NpoLleLwnM MHCTPYKTaX No TexHUke 6esonacHocTu
npu paboTe C 3aNeKTPoTEXHNYECKUM 060pYyA0BaHNEM.

19.2. lNocne nogknyeHnsa pacxogomepa K NMTaloLLen CeTU BbINOMHSAETCS
nporpaMmMa CamoAMarHOCTUPOBaHWUA W, B Cry4yae ee MOoroXWUTENbHOro ucxoaa,
aBTOMaTM4YeCKM YCTAHaBMMBAETCSH PEXMM OTOOpaKeHUs TeKyLUMX 3HayYeHui
n3MepsieMbIxX BeNnn4yvH (ganee — pexum "MISMEPEHNA").

B 3TOM pexvme Ha nNepByH CTPOKY AMCHIIes BbIBOAUTCS HAaUMEHOBaHWe U
pa3MepHOCTb N3MepPSeMOW BENMUYMHBI, HA BTOPYHO CTPOKY — ee YNCIIoBOe 3HaYe-
Hue. MNMepexopn oT ogHoNn oTobpakaemMow BENWUYMHBI K APYrol OCYLLECTBRSAETCS C

nomoLLio kHornok "Mpocmotp 1", "Mpocmotp Y.
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Ta6nuua 2-1

BenununHsl, oTobpaxaemble B pexume "MSBMEPEHWA"  pgna

oaHOHanpaBfeHHOro N3MepeHna noToka

Bug coobLeHna Ha aucnnee

Bua nsmepsiemon BeNNYmHbI

O6bem, M°
YUCIEHHOE 3HaYeHVe

uHaekc []

CymmapHoe 3HayeHne obbema  XWUAKOCTH,
npoTeKLLen B npsiMom HanpasneHun
(HanpaBneHve noToKa >XWAKOCTWM coBnagjaeT C
HanpaeneHweMm CcTpenku Ha wuanydyatensx) (8
AECATUYHBIX Pa3psaos)

HapaboTka, 4. MUH.
YncreHHoe 3HavyeHve

Bpemsi cymMmmupoBaHusi ob6bema B 4acax U
MUHYTaXx (8 AecATUYHbIX pPa3psiaoB)

Pacxop, ky6. m/y
YMCIEHHOE 3Ha4YeHne
nHaekc []

3HayeHne ob6beMHOro pacxoga

CkopocTb, M/c
YncreHHoe 3HavyeHve
nHaekc [

Cko POCTb NOTOKa

[ata v Bpems

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

BenunuunHsil, oTobpaxaeMble B pexume "USMEPEHWA"  ansa

ABYHanpaBrieHHOro namepeHuna NoToka

Bua coobuienns Ha gucnnee

Bua namepsiemon BenuymHbl

Oo6bem, z M

YMCIIEHHOE 3HaYeHne
MHOEKC

CymmapHoe 3HayeHne obbema  XWAKOCTW,
npoTeKLLen B npsiMom " obpaTHOM
HanpasneHusx (8 4eCATUYHbIX PaspsaoB)

O6bem 1, M°
UKCreHHoe 3HaueHve
WHOEKC

CymmapHoe 3HayeHMe obbema KUOKOCTH,
npoTeKLLewn B npsiMom HanpaBneHuu
(HanpaBneHVve noToKa >XWOKOCTM CcOoBMagaeT C
HanpaBneHvem CTpenku Ha wusnydatensax) (8
AEeCATUYHBIX pa3psgoB)

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

CymmapHoe 3HayeHne obbema  KWAKOCTW,
npoTeKLLen B obpaTHOM HanpasneHun
(HanpaBneHue noToka XKNOKOCTU
NPOTVUBOMOMOXHO HamnpaBMneHW CTPEenkn Ha
nany4varensx) (8 AecsaTMYHbIX pas3psaoB)

HapaboTka 4. MUH.
YUCrEeHHOEe 3Ha4YeHne

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

Pacxopn, ky6. m/4u
yucrneHHoe 3HadeHue
MHOEKC

3HayeHne ob6bemHOro pacxoga

CkopocTb, M/c
yncneHHoe 3HadeHne

O

VHOEKC

Cko POCTb NOTOKa

[aTa n Bpems

Tekywue gata u Bpems B oopmare:
[umcno. mecsau. roq — Yachl : MUHYTHI]

19.3. MNpwn oTOBOpakeHnn 3Ha4YEeHNIA CyMMapPHOro (MHTerpanbHoro) o6bema,

pacxoda W CKOPOCTU NOTOKa XWMAOKOCTU B MNpaBOM HWXKHEM yrny aucnned

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

BbINOMHSIOTCA KOPPEKTHO NpU 3Ha4YeHUsIx atoro uHaekca (1...9).

19.4. Ecnu pesynbTatbl U3MEPEHUIN pacxoda MpPeBbIlAlT 3Ha4YeHue

YCTaHOBJIEHHOIO BEPXHEro npeaena naMmepeHud, To Ha gmcninee BMecto 3HaYeHun

pacxoaa n CKOpOCTU NOTOKa noABnAeTca coobLleHne
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20. MPOCMOTP APXMBOB

20.1. B namMaTK pacxogomMepa XpaHATCSA YeTblpe apXxmBa OaHHbIX:

no4acoBow apxvB 3a nocnegHne 1925 yacos;

NOCYTOYHbIN apxuB 3a nocneaHue 2200 cyTok;

apxuB nepepblBoB y4eTa Ha 100 nocneaHUX BKITHOYEHUI U BbIKITHOYEHUN;

apxvB napameTpoB Ha 20 nocrnegHWx W3MEHEHU NporpaMmMupyembix
nonb3oBaTenem napameTpoB pacxogomepa.

20.2. ns nepexopga u3 pexvma "U3mepenus" B pexum "lNovacosoi
apxmB" HeobxoaMmo Bocrosfb3oBaTbCs KHomkon "ApxuB" Ha pgucnnee nosiButcs
coobLlleHune:

Moyvacoson apxvs

B 3TOM apxvBe xpaHATCS 3Ha4YeHUsi CYMMapHOro (MHTerpanbHoro) obbema
(konunyectBa) npoweAlen no TpybonpoBody XWMAKOCTH, 3adUMKCUPOBAHHbIE MO
NCTEYEeHNN Kaxaoro yaca B TeveHune nocnegHux 1925 vacos. [ina Bxoga B apxve
HaZ0 Bocnornb3oBaTbecA kKHonkon "Beoa". Ha ancnnee nosasutcs coobLleHue:

[uncno. mecau. roq — vachl : MUHYTbI]

[uMcneHHoe 3HaveHue, M3]

Ons gBwkeHust B rnybb apxvea ucnonbayetcs kHomnka "Mpocmotp U, a
ONs [OBWXEHWS NO apxvBy B OOpPaTHOM HampaBrieHWWM MWCMONb3yeTcsl KHOMKa
"MpocmoTp ",

[N YCKOPEHHOTO nepeaBWKeHUs Mo apxusy kHonku "Mpocmotp 11",
"Mpocmotp U" HeoBxoaumo yaepxmBaTh HaxaTbiMu Gonee 3 c.

BosspaT 13 noboro nyHkta pexuma "MOYACOBOW APXVB" B pexum
"MIBMEPEHWNA" ocyLwiecTBnsieTca ¢ nomoLpbto kHornku "APXMB".

20.3. [Ona nepexoga w3 pexuma "USMEPEHWA" B pexum
"MOCYTOYHbIA APXVB" Heo6xoaMMo BOCMONb30BaTbCs kHomkol "APXUB". Ha
Aucnnee nosiBUTCS CoobLLEHMeE:!

MOYACOBOW APX/B

45



3atem HeobOxoauMMO BOCMOMb30BaTbCA  KHOMkamu  "TlpocmoTp ",
"MpocmoTp U", po nosiBneHust Ha aucnnee coobLIEHUs:
MOCYTOYHLIN APXVB
B aTOM apxvBe xpaHATCS 3Ha4YEeHNs1 CyMMapHOTo (MHTerparnbHoro) oobema
(konnyecTBa) npollealwen no TpybonpoBoAdy XWAKOCTWU, 3aUMKCMPOBAHHbIE MO
UCTEYEHUN KaxabIX CYTOK B TedeHue nocnegHux 2200 cytok. [Ing Bxoga B apxvs
Hago Bocnonb3oBaThcs kHonkon "BBOL". Ha aucnnee nosButcsa coobLleHune:

[uncno. mecsu. rog — ‘-IaCbIZéVII/IH.]
[umcneHHoe 3HaveHue, M ]

[ns nswxenns B rnybb apxvsa ucnonbayetcst kHonka «Mpocmotp U», a
ANS OBMXKEHWS MO apxvBy B 0OOpaTHOM HampaBfieHWM MWCMONb3yeTcsl KHOMKa
«MpocmoTp M.

[na yckoOpeHHOro nepeaBkeHns no apxuey kHomku «Mpocmotp Iy,
«MpocmoTp U» Heobxoanmo yaepxmeaTh HaxaTbiMu Gonee 3 c.

BosspaT 13 nwoboro nyHkta pexuma "MOYACOBOWN APXUB" B pexum
"ISMEPEHUA" ocywiecTtBnseTcsa ¢ noMoLubio kHonku "APXNB".

20.4. Onsa nepexoga n3 pexuma "MISMEPEHWA" B pexum "MEPEPbLIBbI
YUYETA" Heob6xoaMmo Bocnonb3oBaTbecs kKHonkon «APXB» Ha gucnnee nosasutcsa
cooOuleHue:

MOYACOBOW APXMB

3ateM Heob6xoAMMO  BOCMONbL30BaThCH  kHomkamu  "TMpocmotp 117

"Mpocmotp U", 4o nosiBneHust Ha gucnnee coobLLeHus:
MNEPEPbLIBbI YYHETA
B aTom apxuBe xpaHaTcs gatbl n Bpems nocnegHux 100 nepepbiBoB yyeTa

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

OT [uncrno. mecau,. rog.— 4ac:MuH.]

0O [uncno. mecsu,. rog — 4ac:MuH.]

46



npu 3TOM Ha BEPXHEW CTpoke oToOpaxaeTcs gaTa M BpeMsi Hayana nepepbiBa
yyeTa (MpornagaHvue NUTaHUS UMK BHYTPEHHSS HEWCNPaBHOCTb, OGHapyxnBaemas
CpeacTBaMU CamMOOMArHOCTUKM), @ Ha HWKHEN CTPOKe AaTa M Bpemsi OKOHYaHWst
nepepbiBa y4eTa.

Ons gBwkeHust B rnybb apxvsa ucnonbayeTcs kHonka "Mpocmotp U, a
ONS OBWXEHUS MO apxuBy B 0OpaTHOM HamnpaBMneHWuM WCMosb3yeTcs KHOMKa
"Mpocmotp "

[INA yCKOPEHHOTO MepedBWkKeHUs no apxuey kHonku "Tpocmotp ",
"MpocmoTp U", HeoBxoanmo yaepxuBaTtb HaxaTtbiMu 6onee 3 c.

BosepaT u3 nwboro nyHkta pexuma "MEPEPbLIBbl YYETA" B pexum
"MBMEPEHWNA" ocyiecTtBnsieTcs kHonkon "APXNB".

20.5. Ona nepexoga u3 pexuma "MSMEPEHUA" B pexum "APXUB
MAPAMETPOB" Heobxoammo Bocnonb3oBaTbest kHomkon "APXWB" Ha aucnnee
nosiBUTCSt COOOLLEHNE:

MOYACOBOW APX/B

3aTeM HeoBXoAMMO BOCMOMbL30BaTLCA  KkHomkamu  «Mpocmotp i,

«MpocmoTp U», [0 nosiBNenus Ha aucrnee coobLyeHNs:
APXVB NMAPAMETPOB

B atom apxvBe xpaHAaTca Aatbl U Bpems nocriegHux 20 n3meHeHun
nporpamMmmMmpyembIx napameTpoB pacxogomepa.

Ecnn Bocnonb3oBatbcs kHonkon "BBOM", 10 Ha aucnnee nosiBUTCS
coobLleHue:

[uncrno. mecau. roq — yac : MuH.]
[umcneHHoe 3HaveHne, Ha3BaHWe napameTpal

Ha BepxHeW CTpoke pAucnnes oTobpaxaeTca pfata W BpeMsA  W3MEHEHWs
nporpammMupyeMbIxX napameTpoB npubopa, NponsBeAeHHOro Nonb3oBaTenem, a Ha
HWDKHE CTPOKE - YNCMEHHOE 3HaYeHMe NporpaMMypyembix napameTpoB npubopa.
C nomoLubto kHomku "BBO" MOXHO NpOCMOTPETH NporpaMmmupyemble napameTpbl
pacxogomepa (guameTp Tpybonposoga Dy, Tin XuakocTw, BepxXHWM npeaen

namepsiemoro pacxoga Qmax, BE€NUYMHA KOMMNEHCAUMWM CABUra XapaKTepuCTUKK
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npubopa Vewew). MNMepexon k npeplgyllent 3anMcu OCyLLECTBASIETCA C MOMOLLbIO
kHonku "MpocmoTp U".

[N yCKOPEHHOTo nepeaBWkeHns no apxuey kHonku "Tpocmotp 11",
"Mpocmotp U" HeoBxoaumo yaepxmBaTh HaxaTbiMu Gonee 3 c.

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

21. BbiBOA NH®OPMALIMXN HA KOMIMNbIOTEP

21.1. BeiBOA MHGopMaUmMm Ha KOMMNblOTep Yepe3 uHTepderic RS-232.

21.1.1. TMopknoynTb pacxogoMep K KOMMblOTepy B COOTBETCTBUM CO
CXeMOW COeAUHEHWN, NPUBEOEHHOW B MPUMNOXEHWM 6 (AnMHa NMUHWM CBA3U He
6onee 15 m).

Onsa cuntbiBaHuA wnHdopmaumn ¢ npubopa 4Yepes uHTepdenc RS-232
npunaraetca nporpaMmma «CurHyp 6asa paHHbix». C ee MOMOLWBb  MOXHO
nonyyYnTb TEKyLuMe 3HadeHUst oObeMHOro pacxoda M CKOPOCTWM MOTOKa, a Takke
COAEpPXMMOe apXMBOB: MOYaCOBOro, MOCYTOYHOrO, 1 NEPepbLIBOB yyeTa.

21.2. BeiBog nHgopmaumm Ha koMnbloTep Yyepes uHtepgenc RS-485

21.2.1. TlogknioumTb pacxogoMep K KOMMbIOTEepYy B COOTBETCTBUM CO
CXeMOW COE€AVHEHWA, NMPVUBEOEHHOW B MPUMOXEHWUM 6 (ONMHA NMWUHWM CBS3U He
6onee 1200 ™). Onsa nodknrovyeHusi K KoMnbiomepy uHmepdgpelica RS-485

Heobxodum koHeepmop RS232 — RS485.

Onsa cuntbiBaHua wnHdopmaumm ¢ npubopa 4yepes uHTepdenc RS-485
npunaraetcs nporpaMmma «CurHyp 6asa pgaHHbix». C ee MOMOLLb  MOXHO
nonyyYnTb TeKyLuMe 3HadeHUst oObeMHOro pacxoda M CKOPOCTWM MOTOKa, a Takke
COAEpPXMMOE apXvBOB: MOYaCcOBOro, MOCYTOYHOIO 1 NEPepbIBOB yyeTa.

21.3. lNpun ncnonb3oBaHUM NporpaMm CTOPOHHWUX Mpou3BoauTeEnen naysbl

Mexgy 3anpocamMu kK npubopy AomkHbI GbITb Gonee 1 cek.

48



22. BOBMOXHbIE HEMCNMPABHOCTU U METObI UX

YCTPAHEHUA

22.1. O6Lwme ykazaHus.

221.1.

OTKINMKOYEeHHOM NUTaHUN.

YcTpaHaTts

HencnpasHOCTU

JonyckaeTcs

TONbkO  Mpu

22.1.2. TlpoBepka pacxogomepa Mnocfe YCcTpaHeHns obBHapy>XeHHON

HencnpaBHOCTU AOJKHA Npon3BoAUTLCA cneynanmcTtom no chnymmsano.

22.1.3. TepeyeHb Hambornee 4acTo BCTPEYalOLWMXCA WA BO3MOXHbIX

HencnpaBHOCTEN NpuBeaeH B Tabn.3.

Tabnuuya 3

HanmeHoBaHue Heunc-
NpPaBHOCTW, BHELLHWUE
NposiBNEHMs 1 gonon-
HUTENbHbIE NPU3HAKK

BepodaTtHas npuuunHa

Cnocob ycTpaHeHus

Mpwn BKIHOYEHUMN
nuTalowero  Hanps-
XeHns  He  roput
undpoBov Ancnnen

OTcyTCTBYET  HanpsikeHue | YCTpaHuTb NPUYMHY

cetn OTCYTCTBUSA CeTeBoro
HanpsPkeHust

O6opeaH ceTeBon kabenb BoccTaHoBUTb ceTeBom
kabenb

Meperopenu npeno- | OTKM4YMTE pacxogomep oT

xpanutenn FU1 n FU2 cet.  OTKpbITb  KPbILIKY

Bb3-1; 3ameHuTb npenoxpa-
HUTENN

MNokasaHus
pacxogomepa paBHbl
HYMO; WHOEKC aMm-
NAMTYAbl  yNbTpasBy-
KOBOrO curHana
paBeH Hynto

O6pbiB kabensd, HapyLleHune
3MEKTPUYECKOr0 KOHTaKkTa B
KIeMMHOW KOonoake

MpoBepnTtb COCTOSIHNe
kabens U KOHTaKToB B
KNEeMMHbIX KONoaKax

OcnabneHo HaTsKeHne
LlenoyYex, CMeCTUN1Ch
YCTaHOBOYHbIE NPOdUNK.

[MpounsBecTn nepeycTtaHOBKY
nn-1

OtcyTcTBME CMa3ku Mexay
N3Ny4aoWmmMn  NoBEPXHOC-
Tamm YU1(+V), YWN2(-V) n
CTeHKol Tpybonposoga.

CHate YUN1(+V) n YN2(-V),
OYUCTUTb  OT  TPsA3N U
HaHeCTW Cnow HOBOW CMas3sKku
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MpopomxeHue Tabn. 3

HeucnpaeHocmu, 06Hapy)KueaeMble cpedcmeamu camoduazHOCMUKU

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

BeposTHas npuunHa

Cnocob ycTtpaHeHus

HewncnpasHocTb 1 - 5:
owmnbka namsTu

OrTkas MUKPOCXEMbI NAaMATU

OTnpaeka npmnbopa opra-
HM3aLUN-U3rOTOBUTENIO

HewncnpasHocTb 6 — 11
Owwnbka Tarimepa

OrTkas MUKPOCXEeMbl HYacoB
peanbHOro BpeMeHwu.

OTnpaeka npubopa opra-
HM3aLMUN-U3rOTOBUTENIO.

HeuncnpasHocTb 12:
He yCTaHOBMEHbI
yachl

C6oW yacoB peanbHoOro
BpemMeHu

YcTaHoBUTL TeKyLume gaTy u
BpeMmsi cornacHo n.9.2.2.

HewncnpasHocTtb 13:
Het cBssu c TDC

OTtka3 Mukpocxembl TDC

OTnpaeka npubopa opra-
HM33aLMUM-U3rOTOBUTEN!O.

BO3A4YLWHble Ny3blpK

HewncnpasHocTb 14: HanpspkeHue nutanusa | Moagkntounte  npubop K
OedbekT nutaHusa npubopa meHee 187 B NMHUKM  C  HanpsXXeHnem
+22
220 55 B
HewucnpasHocTtb 15: Tekyliee 3HavyeHue pacxoga | lNepeycTaHOBUTL  BEPXHWUIA
Q > Qmax bonblue MakcumanbHoro | npegen N3MepsiemMoro
unun B TpybonpoBoae | pacxoaa cornacHo n.9.2.4,

Mpwn cboe yacos peanbHOro BPEMEHU B JEBLIN HUMXHUIN yron gucnnea

OOMONTHNTENTbHO BbIBOAUTCA TEMHbIN NPAMOYTrofibHUK. Pacxo,u,omep npoponxaet

BbIMUCNATL M (PUKCUPOBATb CyMMapHbIi 06beM, HO MOYaCcOBbIE U MOCYTOYHbIE

apxuBbl He BegyTcs. Ecnu npu kaxgom BeikntodeHUn pacxogomepa us cetm 220 B

yacbl cbmBatoTCs, 3TO FOBOPUT O paspskeHHoN B6aTapee.

Ona yctpaHeHusa nto6bol HeucnpaeBHOCTW, OOHAPY>XEHHOW cpencTBamm

caMoanarHoCTuKMK,

uzaomoeumersiro.
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23. TEXHUYECKOE OBCITYXUBAHUE

23.1. O6Lme ykazaHus.

23.1.1. TexHunyeckoe obcnyxvBaHne nNpou3BOAMT  NpeanpuaTve-
notpebutens. CHMMaTb NNOMObl (MacTU4Hble MeyaTn) B TeYeHue rapaHTUAHOro
CpOKa UMeeT NpaBo TOMbKO NpeanpuUATUe-U3roToBUTENb.

23.1.2. Tlocne ycTpaHeHUs HeucnpaBHOCTEN Heob6XoAMMO MpPOBECTU
NPOBEPKY PacXoAOMEPOB Ha HOpMarbHOe (OYHKLMOHNPOBaHWE.

23.2. Mpodunaktnyeckoe obcnyxrBaHue NpoBOAMTCA pas B nonroaa.

23.2.1. MNpwn npodunakTnyeckom obcnyxmBaHUm NPOBOAATCS criegyloLme
paboThbi:

BHELLUHWUIA OCMOTP;

npoBepKa YMCTOThI n3nyyarowlen nosepxHoctn YU1(+V) n YN2(-V);

npoBepka cocTosHnsA kabensa ceasu mexay YW1 (+V) n YN2(-V);

npoBepka CTerneHu HaTshkeHus uenodvek. B cnyyae ocnabnenus HaTs-
XKEHMS Lenoyek NOATAHYTb UX C MOMOLLbIO HaTSXKHbIX BUHTOB (MpunoxeHne 3)

23.2.2. Tllepeg npoBedeHneM npodunakTnyeckoro obcnyxmBaHus
OTKIOYMTb PacXo4oMep OT CUIIOBON NUTAlOLLIEN CeTu.

23.2.3. [poBeas noaroToBuTernbHble onepauuu, MAPUCTYNUTbL K
npodurnakTnyeckomy o6CnyxmBaHuio.

BHeLLHW? OCMOTP JOSKEH BKMNOYaTh:

NPOBEPKY COCTOsIHWS kabensi, coeaunsitowiero YU1(+V) u YU2(-V) ¢ B3-1;

NPOBEPKY COCTOSHMSA M3nydatowmnx nosepxHocten YN1(+V) n YN2(-V), Ha
KOTOPbIX HEe [AOMKHO ObiTb pPXaBUWHbl (pPXaByMHY yAanuTb MENKO3epHWUCTON
HaxxgayHon Gymaron). Mepen cHatnem YWN1(+V) n YUN2(-V) cnepyeT oTMeTuTb

MECTO WX PaCMONIOKEHUA HA YCTAHOBOYHbIX NPOUNAX.
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24. MMPABUNA XPAHEHUA

24.1. YcnoBusi XpaHeHUs1 U TPaHCNOPTMPOBaHUSA Pacxo4OMepPOB [OIMKHbI
OCYLLECTBNATLCS MO YCroBusM xpaHeHus 3 no FOCT 15150 (-30 °C <t < 60 °C)

24.2. Pacxogomepbl B YynakoBke MNpeanpusaTUA-U3roTOBUTENS MOTyT
XPaHWUTBLCS B YCMOBUAX KanuTanbHbIX OTannBaeMbIX NOMELLEHUA NPU OTCYTCTBUU
B BO3[yXe MapoB KUCIOT, LLenoYven u Apyrux BpeaHbIX BELLECTB.

24.3. CpoKk XpaHeHMss pacxodOMepoB B YyMakoBKe MpeanpuaTus-

N3roTtoBuUTENA OOUH roa.

25. TPAHCINOPTUPOBAHUE

25.1. VYcnoBuss  TpaHCNOpTMPOBaHUA pacxogomepos OOMKHbI
COOTBETCTBOBATL YCNOBMAM TpaHcnopTuposaHus 5 no MOCT 15150 (-30 °C < t <
60 °C).

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

PekomeHayeTcs ucnomnb3oBaTe TPaAHCMOPTHYH Tapy W MNEPBUYHYHO

ynakoBKy NpeanpuaTUs-u3roToBUTENS.
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26. MOBEPKA

26.1 lepBuyHas noBepka pacxogomMepa MPOBOAUTCHA MPU BbIMyCcKe U3
NPOW3BOACTBA U MOCIE PEMOHTA.

[MoBepka pacxogomepa nocne YCTpaHEeHUs HEeUCnpaBHOCTEW, He
BMUSIOLNX HA METPOJSIOTMYECKNE XapaKTEPUCTUKM (3aMeHa npenoXpaHuTenew,
NpoBOJOB, Pa3beMOB U T.M.), HE MPOBOAUTCH.

26.2. [lepuognyeckas nosepka pacxogomepa npoBoAUTCHA Npu
3KCnnyaTaunm He pexxe ogHOro pasa B 2 roga.

26.3. BHeouyepegHasd noesepka pacxogomepa npoBOAUTCA MpuU
aKcnnyartauuu B Cneayowmux criyyasx:

1 - npy noBpexaeHnn NIomMOGbI 1 yTpaTe AOKYMEHTOB, NOATBEPXKOAKOLLMX
NPOXOXAEHNE PacXo4OMEPOM NEPUOLNYECKON NMOBEPKMY;

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

26.4. MeTogMka noBepKM pacxogomepa.

26.4.1. Onepaumm noBepku

I'IpV| npoeseaeHUN NOBEPKU OOJIKHbI BbINOMMHATLCA onepaunn, yKasaHHble

B Tabn.4
Tabnuua 4
HaumeHoBaHwve onepauum Homep nyHkTa
lMpoBepka BHeLLHero Buaa 26.4.5.1.
Onpob6oBaHue 26.4.5.2.
OnpegeneHne 0CHOBHOW MOrPELUHOCTH 26.4.5.3.

26.4.2. Cpepnctsa noBepku
26.4.2.1. MMpu npoBeaeHnn MNOBEPKM JOMKHbI ObITb NPYMEHEHbI cpeacTBa

N3MepEeHUiA, ykasaHHble B Tabn.5.
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Tabnuuyab

Homep HaumeHoBaHWe  3TanoHHOTO  CPeACTBa  U3MEPEHUR  unn
nyHKTa BCMOMOraTeNbLHOIO CPeACTBa MOBEPKM; HOMEP [OOKYMEHTa,
OOKYMEHTa | pernamMeHTUpyloLwero TexHunyeckue TpeboBaHUA K  CPeacTBY;
no noBepke | paspsg NO rocygapCTBEHHOW MOBEPOYHOM cxeme wu (1nn)
MeTponorn4yeckne N OCHOBHble TEXHUYECKMNE XapaKTEePUCTUKU

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

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

TepMoMeTp PTYTHbIN CTEKNSAHHBIA, NPeaernsl N3MepeHns
0-55 °C, knacc To4HocTH 0,1

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

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

26.4.5 PacxogomepHas yctaHoBka OPYKC-400, pguanasoH
namepenusa 12,5 — 400 M3/, norpewwHocTb + 0,15%

PacxogomepHas yctaHoBka YIBIT, guanasoH nsmepeHusi
0 — 20 M/, norpeLwwHocTb + 0,3%

Pynetka uamepuTenbHas, meTtannuyeckas - 3[K3-10
AYT/1 TOCT 7502-89

Mpeanen namepenunsa 10 m; norpewHocTb + 0,5 Mm

[JonyckaeTca npumMeHeHue Apyrux cpeacts U3MEPEHU ¢ aHanornyHobIMu
UK NYYWUMU METPONOMMYECKUMU XapaKTEPUCTMKAMU.

26.4.2.2. Bce cpencrtsa M3MepeHuU OOMKHbI ObiTb NOBEPEHblI opraHamu
locynapcTBEHHOW  METpoSfiorMyeckon  cnyxbbl M MMeTb  JelcTBylolme
CBMAETENLCTBA O NOBEPKE UIN OTTUCKN MOBEPUTENBHbIX KIEenM.

26.4.3. TpeboBaHusa 6e3onacHoCTU

26.4.3.1. K nposegeHuio noBepku pJonyckawTca nvua, n3yymsLUne
PykoBoacTBO No akcnnyaTaumu.

26.4.3.2. Tlpn yCTaHOBKE M MOHTAaXe PACXOLOMEPOB AOMKHbI CTPOro
cobntogatbcs npaBuna TexHUKM OGe3onacHOCTW, W3MoXeHHble B pasgene 7
"YkasaHus mep 6e3onacHocTun".

26.4.4. YcnoBusi NOBEPKM M NOArOTOBKA K HEWN
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Mpu npoBeaeHUN NOBEPKM LOSMKHBLI COONIOAATLCS CrieyoLme yCrnoBust:
> TemnepaTypa oKpyxatoLiero Boaayxa (20 £ 5) °C;

» OoTHocuTenbHas BriaxHocTtb oT 30 go 80 %;

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

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

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

» oTcyTCcTBME BMOpauumn, TPSACKWM, MarHUTHOrO MOns, Kpome
3€MHOrO;

» nepep Hayanom MoBepku pacxogomep AOMmKkeH ObiTb BbiaepkaH
B YKa3aHHbIX BbIlIE YCMOBUSAX B BbIKIIIOYEHHOM COCTOSIHUM He
meHee 1 y;

» pacxogomep OOMmKeH ObiTb BbiaepxaH B TeyeHve 30 MuUH.

nocne BKIKYeHNA HanpsaXXeHna nntaHua.

26.4.5. NpoBeaeHve noBepkn

26.4.5.1. MMpoeepka BHeLUHEro BMAaa.

Mpu npoBepke BHeLLHErO BUAa OOMKHO ObiTb YCTAHOBNEHO COOTBETCTBUE
MapKUPOBKW, YyKa3aHHOW B pasgene "MapkupoBaHune w© nnomb6upoBaHme"
PykoBoacTBa no akcnnyataumv, KOMMMEKTHOCTU AaTyvka pacxofa, yKkasaHHOW B
nacnopTe, a Takke COXpaHHOCTb Nnombbl Ha B3.

Mpu npoBepke BHELLHEro BMAa pacxogomMepa AOMKHO ObiTb yCTaHOBNEHO
OTCYTCTBME MEXaHNYECKNX NMOBPEXAEHNN.

26.4.5.2. OnpoboeaHue

YCTaHOBUTbL pacxogomMep B COOTBETCTBUM C pasgenamum 8 "lpasuna
YCTaHOBKM 1 MOHTaxa" u 9 "lMoaroToBka n nopsgok paboTbl”.

Mpu noaknioyveHMM pacxogomepa K MUTaOWENd CETU  BbIMNOSHAETCS
nporpamma CamoAMarHOCTUPOBaHWUS W, B Cry4yae ee MOonoXWUTENbHOro ucxoaa,
aBTOMaTUYECKN YCTaHaBMMBAETCA pPEeXVMM OTOOPaXeHVUs TEeKyLMX 3Ha4YeHuWn

n3MepsieMblX BEMMYMH, YTO CBUAETENLCTBYET 06 MCNpaBHOCTM pacxodomMepa.
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26.4.5.3. OnpepeneHne  OCHOBHOM  MOrPeLUHOCTN  pacxogomepa
AonyckaeTcs nNpoBOAWUTbL ABYMs cnocobamu: HaTypHbIM (Ha pacxofoMepHOM
yCTaHOBKE) U pac4eTHO-UMUTALIMOHHbIM.

U3meHeHue OnuHbl nuHUU cesas3u mexdy l1-1 u 63-1 e npedenax 5-100 m
He efniusem Ha MemposioauyecKue xapakmepucmuku pacxooomepa.

26.4.5.3.1. OnpepeneHue nNOrpewWHOCTU Ha pacxoaomepHoMn
ycTaHOBKe.

Ona  onpegeneHuss OCHOBHOW  MOrPELUHOCTM  pacxogomepa  Ha
pacXofOMEpHOW  yCTaHOBKe  NpeABapuTenbHO  HeobXxoAuMMO  BbIMOMHUTL
cnepyoulee:

onpedenuTb ANWHY BHELUHEW OKPY)KHOCTW UMW BHYTPEHHWA AuameTp
usmeputensHoro Tpybonposoda, TOMWMHY CTeHkM Tpybonposoga, MaTtepwan
TpybonpoBoga, TN KOHTPOMMPYEMOW cpenbl, BEPXHUA npegen u3MepsiemMoro
pacxoaa;

npv nomowwm kHonok "MPOCMOTP", "APXB", "BBOL", "MEHIO", BBectu
3HayeHuss ITUX NnapaMeTpoB B NamsATb Npubopa B COOTBETCTBUM C pasaenamn 9.4;

nepBu4YHbIN NpeobpasoBaTtens [1M-1 ycTaHOBMTH B COOTBETCTBUM C
pasgenom 8;

YCTaHOBWTbL HyNeBOe 3Ha4eHne pacxoda pacxogomepa B COOTBETCTBUM C
n.9.4.20.

3HayeHnsa M3MepeHHOro pacxofa oTobpaxaloTcs Ha avcnnee.

M3amepeHne pacxoda npoBOANUTCS B TPEX - YETbIpeX ToYkax AnanasoHa. B
KaXXaow TouKke (OMKCUPYeTCH He MeHee AEeBATN NOKa3aHUN XXUOKOKPUCTarnIM4ecKkoro
Avcnnes u onpegenseTca cpegHee apudmeTnyeckoe 3HavYeHne pacxoaa.

Onpepenexune NOrpeLlHOCTV NPY U3MEPEHUN Pacxofa NPOBOAMTCH NyTeMm
CpaBHEHMSA 3HA4YeHWN pacxoda, MNOMyYeHHbIX C MOMOLLLI pacxogomepa, Co
3HaYeHMsIMU pacxoia B MOBEPOYHOW YCTaHOBKE.

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

roe  Qup - 3HAYEHNE PACXOAA, M3MEPEHHOE C MOMOLLK pacxofomepa, Mo/y;
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Q - 3HaueHMe pacxoaa B NOBEPOYHON YCTAHOBKE, M°/u;

Quaxc - BepxHee 3Ha4YeHune ananasoHa namepdaemMoro pacxoga, m 3/‘-{;

Mo NMokKa3saHnaM XUOKOKpUcTannnyeckoro auncnnea 3Ha4YeHune

M3MEpEeHHOro pacxoaa BbliuncnseTcs no dhopmMyne
1 n
. 3
Qp = — ZQl , M /4,
nis

roe Qi - rnokasaHue XMOKOKPUCTANNU4eckoro  gucnnes,
COoOTBETCTBYIOLLEE N3MepeHHOMY pacxogay. Pacxogomep cuuTaetcs
BblAEPXXaBLUMM UCMbITaHWE, €Cnyv MNOrpeLlHoCTb NpU M3MEepeHuuM pacxoga He
npeebilwaeT Tt 1,5 % OT BepxHero npeaena AgvanasoHa n3mMmepeHus.

MMorpewHOCTb NpU M3MEpeHMn CYMMapHOro (UHTerpansHoro) obbema
(konunyecTBa) onpefensaeTcs B TPEX - YETbIPEX TOYKaX AuanasoHa no dopmyrne

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

rae V u - cymmapHbin 06beM, M3MEepPEHHBIN pacxogoMepoM;

V - obbem, namepeHHbli Mo mepHuky (unn V = Qt - rge t- nepwog
n3mepeHus).

MuHUManbHbIA Nepuoa M3MepeHUst A0MmKeH O6bITb He MeHee 20 MUH.

Pacxopomep cuntaeTtcs BbiAepXKaBLUUM UCMbITAHWS, €CNU BbIYUCIIEHHbIE
3HaYeHUs MOrpeLuHoOCTEN MpPU BCEX M3MEPEHUSX CYMMapHOro (MHTerpanbHoro)
obbema He npesblwarT + 2 %.

26.4.5.3.2. OnpepeneHve nNOrpewWHOCTU pPaCYETHO-UMUTALMOHHLIM
cnocobom.

Mpu onpeaeneHnn NOrpeLLHOCTU pacxogomMepa pacveTHO-MMUTaLMOHHBIM
cnocobom TM-1 ycraHaBnuBaeTcA Ha 3arfylweHHOM C OOHOW  CTOPOHbI
NPSAMONMHENHOM OTpe3ke TpyObl, 3anonHeHHOM Bogon. [OnuHa TpyObl gormkHa
6bITb He MeHee 500 MM, ¢ BHyTpeHHUM anameTpom oT 80 go 200 mm.

[nsi onpefeneHvst NOrpelHOCT pPac4YeTHO-UMUTALMOHHBIM CMNOCOGOM

HeoBXoOVMO BbINOMHUTL CrieayloLLee:
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> onpeaenuTb ANUHY BHELIHEN OKPYXHOCTU UMW BHYTPEHHWIA AMaMeTp
oTpe3ka TpybonpoBoda, TOMWMHY CTeHKM TpybonpoBoga, martepwvan
TpybonpoBoga, BepXHWA npegen namepsemMoro pacxoga Ans AaHHOro
TpybonpoBsoaa (cMm. Tabn.1);

> npu nomowm kHonok "Mpocmotp M unm "Mpocmotp U", "APXMB",
"BBOLA", "MEHIKO", BBEcTM 3HayeHUs1 3TMX MNapamMeTpoB B NamsATb

npubopa B COOTBETCTBUM C pasgenamu 9.4;

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

OnpepeneHne OCHOBHOW MOrpeLLHOCTM NPOW3BOAMUTCS MpWU HYNEBOM pacxofe B
TPeX KOHTPOSbHbIX TOYKAX, MMUTUPYIOLLMX PACXOA, COOTBETCTBYIOLWMIA 3HAYEHNUSM
20, 80 n 100 % ot 3agaHHOro BepxHero npegena pacxoga. [ns storo Heo6xoaMmMo
nepentn n3 pexuma "ISMEPEHUVA" B pexum "MOBEPKA" npn nomowm KHoOmkx
"M"; Toraa Ha gucnnee nNosiBUTCS coodLleHue:
MEHIO MOJIb30B-J1A
Hanee nouck pexuma "MOBEPKA" ocyuiectBnsieTcs ¢ NOMOLbHO
kHonok "Mpocmotp " wunm "Mpocmotp U". Ha aucnnee pomxHo nosBUTLCA
coobLeHue:
"MMT. MOBEPKA"

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

"BBO[M". Ha aucnnee nosiBuTcst coobLLIEHME:

20% [4MCneHHoe 3HadeHne] M°/y
3
[UncneHHoe 3HayeHue] m

roe Ha BepxHem CTpoke aucnnes oTtobpaxaeTcd 3HavyeHve MMUTUPOBAHHOTO
pacxoja B MepBOM KOHTPONbHOW TOYKE B MPOLEHTax OT BepxXHero npegena
U3MepeHns pacxofa W ero YMCreHHoe 3HaveHue, N3MepeHHoe pacxofoMepoM, a
Ha BTOpPOM CTpPOKe pAucnnes - 3HavyeHwe cymmapHoro obbema, u3MepeHHoe
pacxogoMepoM B TOW Xe KOHTPOSIbHOM TOYKE B M. M3mepeHne cymmapHoro

obbema HauMHaeTcs W OcCTaHaBnMBaeTCcss C nomouwbio kHonku "BBOL". TMpwu
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n3mMepeHnmn cymmapHoro obbema B NEBOM HWXHEM yrny pgucnneda nodasnAeTca
CMBOI «I »

Mepexon Kk crieaytoLLeii KOHTPOMBHON TOUKE OCYLLECTBMSETCS C NOMOLLBIO
kHonku "MpocmoTp 11" unm "Mpocmotp U". Ha ancnnee nosisutca cooblueHue:

80% [uMcrieHHoe 3HadeHune] M3/y
3
[uncneHHoe 3HaveHune] m

r0e Ha BepxXHel CTpOKe AuCrnes OoTobpaxaeTcs 3HauyeHue WMUTUPOBAHHOTO
pacxofja BO BTOPOW KOHTPOMbHOM TOYKE B MpOLEHTax OT BEpXHero npegena
M3MEPEHWSI Pacxofia U ero YNCIIeHHOe 3HaueHWe, U3MEPEHHOE PacXodoMepoM, a
Ha BTOPOW CTPOKE AMChres - 3HayeHue CyMMapHOro obbema, W3MepeHHoe

pacxogoMepoOM B TOM K& KOHTPOSIbHOM TOYKE B m°

. NamepeHne cymmapHoro
obbema HauMHaeTCs M OcCTaHaBnMBaeTCcs C nomollbito kHonku "BBOL". Mpwu

M3MepeHnmn cymmapHoro obbema B JIEBOM HWXHEM yrny pucnned noaBnAeTcd
CUMBOI ((I »

Mepexon k cneayoLLen KOHTPOSIBHON TOYKE OCYLLECTBMAETCHA C NOMOLLbIO
kHonku "MPOCMOTP". Ha ancnnee nosButcs cooblieHne:

100% [4ncneHHoe 3Ha4YeHne My
[uncneHHoe 3HaveHmne] m

rAe Ha BepxHeW CTpoke aucnnes oTobpaxaeTcsl 3HayYeHue UMWUTMPOBAHHOIO
pacxoja B TpeTbel KOHTPONbHOW TOYKE B MpOLEHTax OT BEepXHero npegena
M3MepeHnst pacxoAa M ero YMCINEeHHoe 3HaveHue, N3MepPeHHoe PacxofoMepoM, a
Ha BTOpPOM CTpPOKE [AMChnes - 3Ha4yeHue CyMMapHoro obbema, U3MepeHHoe

3

pacxo4oMepoOM B TOW Xe KOHTPONbHOW TOuyke B M°. M3aMepeHue cymMMapHOro

obbemMa HaumMHaeTcsd M OCTaHaBnMBaeTCs C nomowpbio kHonkv "BBO[OB". lMNpu

n3MepeHnmn cymmapHoro obbema B NIEBOM HWXHEM yrny pgucnneda noasnAeTcA

CUMBOJT « J. »
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3HayeHne BLIXOQAHOrO CuUrHama B Kaxgowm KOHTpOﬂbHOIh TO4YKe
onpegenseTcs Kak cpedHee apudMeTMyeckoe 3HayeHwe He MeHee [eBATU
nokasaHum XMOKOKpUcTannnyeckoro gmcnrnesd.

MorpewHocTe ¥ onpegensetcsa no gopmyne
}/ =(Qcp' Q)100/Qmaf<c; %:

rae Q¢ - cpegHee M3MepeHHOe 3HayeHWe pacxofda B KOHTPOSIbHOW

TOYKe, M u;
Q - pacuyeTHOe 3HaueHNe Pacxoa B KOHTPOMLHOM TOUKE, M /u;
Q wake - BEPXHEE 3HAYEHMe 3aaHHOTO PAacyeTHOrO Pacxoaa, Mo/u.

MorpelwHoCTb NpY U3MEPEHUN CYMMapHoro (MHTerpanbHoro) obbema
(konnyecTBa) onpefenseTcs B TpeX yKasaHHbIX ToYKax AuanasoHa no dopmyne

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

rae Vi, — cymMmapHbIii 06beM, U3MEPEHHbIN pacxogoMepoM;

V - pacyeTHOoe 3Ha4yeHMe CcymMMapHOro (MHTerpanbHoro) obbema B
KOHTPOnbHOM Touke 3a nepuog usmeperuns (V= Qt, rae t - nepmoa namepeHus).

MuWHMManbHbIA NEpUOA 3MEPEHUS LOIMKEH ObITb HE MeHee 20 MUH.

Pacxogomep cuuTaeTcs BbliAEpXKaBLUMM  UCMbITAHWS, €CNU  OCHOBHas
norpewHocTs He npesblwaet 0,75 oT npegena AonyckaemMoh OCHOBHOM
MOrpeLUHOCTH.

Bosspat w3 nwboro nyHkta pexuma "TMOBEPKA" B pexum
"MISMEPEHWA" ocywectBnseTca ABYKpaTHLIM NCMOMNb30BaHNEM KHOMKM "M".

26.5. OdopmneHue pe3ynbTaToB NOBEPKY.

26.5.1. Tlpu nNONOXWTENbHbIX pesynbTaTax MepBUYHON  MOBEPKMU
npou3BoaMTCA 3anncb B Macrnopte O rogHOCTU npubopa K MPUMEHEHWIO C
yKasaHveMm OaTtbl NOBEPKU.

26.5.2. Mo pesynbTatam MNepuoguy4ecKoi WU BHEOYEPEOHOW MNOBEPKU
COCTaBrAeTCA MPOTOKON, KOTOPbIA CKPENNSeTCsd OTTUCKOM MOBEPUTENBHOrO
Knemma.

26.5.3. Tpu oTpuuatenbHbiX pesynbTaTax MOBEPKM pacxodoMep He
JonyckaeTcs K aKcnryaTauum, B nacnopTe MpouM3BOAUTCS COOTBETCTBYHOLLAS

3anncb 0 HenpurogHocCTK, a an60p OoTnpaBnAeTCA B PEMOHT.
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27. PEKOMEHOYEMbIE CMA3KU A1 BBOOA
YNbTPA3BYKOBbIX KONIEBAHU/A B TPYBEONPOBOA

271. [Ons BBoAa ynbTpa3ByKoBbix konebaHun B  Tpybonposoa
pekoMeHOyeTCsa WCMonb3oBaTb cregylowme cmasky (B nopsgke  ybbiBaHWA
apdekTMBHOCTM): anokcuagHasi cmona 6e3 oteepautens, WPYC, nuton, conugon.

27.2. C TouKM 3peHns acpeKTMBHOCTM BBOAA YNbTPa3BYyKOBbIX konebaHus
B CTEHKY TpybonpoBoaa ny4llen 13 nepevncrneHHblX SBNSeTcs anoKcuaHasi cmona
npu TeMnepaType KOHTponMpyemon cpeapl oT +5 1o 40 °C.

Mpn TemnepaType KoHTponupyemoii cpeapl Bbie 40 °C u Huxe 0 °C

pekomeHayeTcs npumeHsATb LUPYC vnu nuton.

28. TAPAHTUU N3ITrOTOBUTENA

MN3roToBuTens rapaHTUpyeT ucnpaBHyto paboTy pacxofomMepa B TeYeHUe
BCEro cpoka cnyx6bl 6 neT npu ycrnosun cobnogeHnsa notpedbutenem npasun

aKcnnyaTtauun.
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NPUNOXEHWE 1
CTPYKTYPA YCJIOBHOI O OBO3HAYEHNA PACXOOOMEPOB

Pacxogomep AKPOH-01-mA —RS232 — umn. Bbix. TY 4213-011-18623641-01

A r r

Tvin
pacxogomepa

Hanuune 6noka
TOKOBOIO BbIX0Ja

Hanunuune 6noka RS232
nnn RS485

Hanuune 6noka nmnynscHoro
Unn penemnHoro
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MPUNOXEHWE 2
SMIOPbI HAMPSXKEHNIA

A — anekTpuyeckass nomexa B MOMEHT U3MyYeHWUs 30HOMPYIOLLEro
yNbTPa3ByKOBOro MMNYIbCa;

B — BoCcnprvHUMaeMbI ybTpa3ByKOBOW CUrHasn
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NPUNOXEHWE 3

FABAPUTHBLIE N YCTAHOBOYHbLIE PASMEPbGI
MEPBUYHOIO NPEOBPA3OBATEJSIA IMMM-1

YUA(+V) Buno A HartsixHom

| BUHT
A JI./
Sl g

A .
HTYNT

MpwxumHoe
' ycTpoicTBO

+

e

+ | i+

I — Y IT1

=
YCTaHOBOYHBIN TpyGonposos
npocunb

L ! YN2(-V)
420

L- paccTosiHne mexay aatyvkamm



MPUNOXEHWE 4
FABAPUTHBLIE N YCTAHOBOYHbLIE PASMEPbI
OJIEKTPOHHOIO BJTOKA B3-1

190

.
>

A

190

r OO0 | O

115

15

120

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

-\

123
kK OBM
|
]

12 [ofofo]

0-20mMA
4-20

12

[o[o]
12
+V
— !
|
-

(O]

SS )
:l]g [
— (o] )

t L/




MPUNOXEHWE 6
PACXOOOMEP YIbTPA3BYKOBOW C HAKNALHbLIMMU
N3NYYATENAMU «AKPOH-01»
CXEMA JMTEKTPUYECKASA BHELIHNX COEQUHEHUIA

RS-232 ¢ '
2 5(7) | O6wwmn
N\ q:l 3 322; Mepepava
o— 2(3) |MNpuem
7(4) ¢
E * L vy l 8(5) —
ST A
\LL JJ RS-485 6(20)
YL
© Y 2 X
co < I mA

[0]

\;_
[
|
-
-
<

[o[o]

L
-
{

A |y Y,
:GW® WT A I_O~202?B
—]Es LL J—Q ] L 50

* YkasaH OCHOBHOW BapuaHT [Ans MOAKIIOYEHWs pacxogomepa k 9-
KOHTaKTHOMY MOpPTY, @ B CKOGKax — AJfA MOAKIHYEHUA K 25-KOHTaKTHOMY MOpTY

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

BapuaHT V (ogHOCTOpOHHSAA ycTaHoBKa Y1 n YN2)

H>10Dy > h>5Dy
-————P
YW1 (+V) YU2(-V)

BapuaHT Z(gBycTOpOHHSS ycTaHoBka YU1 n YN2)

H>10Dy h>5Dy
e E—
YU1(+V)
Hanpas neHve

noToka
=

N2 (V)

68



MPUNOXEHWE 8
QCKN3 MOHTAXA MM-1 AnA NSAMEPEHWA PACXOOA B TPYBOMNPOBOAE
MPU KOPOTKMX MPAMONMHENHBLIX YYACTKAX 10O W MOCNE MECTA
MOHTAXA (Bup csepxy)

YctaHoska lNlNM-1 nocne "konexHa"

2Dy<H<10D
YW1 (+V) | YN2(V)

; > HanpaB neHve

noToKa

YcTtanoska NM-1 go "koneHna"
2Dy<h<5Dy |
YI/|1(+V) 1 YN2(-V) I

Hanpas nexve &
nortoka

YcTtaHoska [M-1 nocrne "TponHuka"
g 3Dy<H<10Dy,
YN1(+V) YN2(-V)
&j]]-) i ﬁanpaaneHMe

NnoToKa

YcTaHoska lNMM-1 go "TponHuka"

2Dy<h<5Dy
-
YN1(+V) YN2(-V) L
M| m

—)
HanpaB nenune
nortoka
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NPOOOITKXEHNE MPUNOXEHWA 8

YcTtaHoska MM-1 nocne "koneHa"

¢ 2Dy<H<10Dy
|

YU(V) |

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

YcTtaHoska IMM-1 go "koneHa"

_2Dy<h<5Dy

YW1 (+V) | YWN2(-V) n ‘

HanpaBM&" ST 7'7

noToka

YctaHoska [M-1 nocne "TponHuka"

3Dy<H<10Dy,
————
YY) | YU2(V)

|
|
T |
-%&@—» - * -
J_ } Hanpas nenve :
|

noTokKa

YctaHoska [M-1 go "TponHunka"

2Dy<h<5Dy

YU (+V)!

————————P!
\
|

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




MPUNOXEHWE 9
JCKN3 MOHTAXA Mr-1 AnA NSAMEPEHWA PACXOOA B TPYBEOMNPOBOAE
C OMAMETPOM Dy < 500 mm

YII(+V) Bug A HarsbxHonm
‘A ‘ BUHT
A A /
Uens gip ] il
[ A N=: il
-« T +i [+
! N !
/N | \ MpwxumHoe 1
} ' ycTpoicTBo }
_ — : i
i i
i i
k/ S i
+L [+ | |+
g - =1 Al gy
| Tpybonposog
YCTaHOBOYHBI
npocunb L ' YWN2(-V)

L- paccTosaHne Mexay dat4nkamm

BapuaHT kpenneHusa ¢ nomoulbio 3axuma

Bont M6

E CranbHol yronok
40x40x5
| —|
YCTaHOBOYHBIN
npocunb

Csapka
Tpy6onposoa
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NPUNOXEHWE 10
OCKM3 MOHTAXA MM-1 AnA NSAMEPEHWA PACXOOA B TPYBEOIMNPOBOJE

C OMAMETPOM 500 < Dy < 1500 Mm

Bun A
Mpwiwmoe HaTtsxHon
*A YU1(+V) YGTPOWCTBO oper
':TE' Ef Tpy6Gonposoa
- U o e —
/ \ | ‘ i / v
| 1
|
n l
' Iii—yl I, l" +

|
I 11 o
) gip
Llens YCTaHOBOUHII yM2(-V/Lﬁ7 ¥
npocunb

L

L- paccTosiHne mMexay patyvkamu
BapuaHT kpenneHvs ¢ nomolbo 3axuma

Bont M6

CrarnbHoii yronok
A0x40x5.

YCTaHOBOUHbIN
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MPUNOXEHWE 11

OCKM3 MOHTAXA Mr-1 AnA NAMEPEHUA PACXOOA B TPYBOIMNPOBOE C

AOVAMETPOM 600< Dy < 2000 MM

Buo A

I-|PV‘>KVV"\'”'“39 HartsixHoit
YWN1(+V) YCTPOWUCTBO  gyyt

100

L x Tpy6onposoa

gp
+';|¢ng| +]
\Y

[+

adt]

Llens YCTaHoBOYHBI It ™ g
npochunb YW2(-V) oi
L- paccTosHWe Mexzay AaT4vmkamu
Bgnvlgu'r KpenneHus ¢ NOMOLUbLIO 3aXUMa

YCTaHOBOYHbII

CranbHom yronok
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NPUNOXEHWE 12
OCKM3 MOHTAXA MM-1 AnA NSAMEPEHWA PACXOOA B TPYBEOIMNPOBOJE

C OWAMETPOM Dy< 300 mm TPV OAHOCTOPOHHEN YCTAHOBKE
YIIbTPA3BYKOBbIX 3MTYYATENEN

Bua CcBepxy

YCTaHOBOYHBbIN

npodunb
|-|pM>KMVMHoe Sggggg:aooe HatsxHoi
YCTPOMCTBO
YU1(+V) ‘ YU2(-V) | BUHT ]
a
: 3\ i \ ‘ g
HIE T T 7 TV "+ I+ . i
| %
\ [a!
- o - N
|
\ \
|
Llens
L
Tpy6onposon

L- paccTosiHne mexay Aatyvkamu
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