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1. BBEAEHUE

HacTtosillee pykoBOACTBO MO  SKCNnyaTauuy npegHasHavyeHo  Ans
U3y4eHus npuHUMNa OencTBUS U YCTPOWCTBA pacxofomepa ynbTpas3BYKOBOrO C
HaknagHbiMy nanydatensamu AKPOH-01-1 (B ganbHenwem - pacxogomep), npasun
MOHTa)ka, NoaroToBKM Kk paboTe, MOBEpKM, HaNaaku U TEXHUYECKOro o6CnyXMBaHMS

B yCnoBuAX aKkcnnyatauunu.

2. HABHAYEHUE

Pacxogomep AKPOH-01 npepHasHayeH pAns w3MepeHns OO6BbEMHOro
pacxoga M CyMMapHOro (MHTerpanbHoro) obbema (Konmyectsa) 3ByKONpOBOAALLMNX
XKMOKocTen, B TOM 4uCre CTOYHbIX BOA, MPOTEKAWMX B  HaMOPHbIX
TpybGonpoBoAax, U3roTOBMEHHbIX N3 3BYKONPOBOASILLMX MaTeEpPUarnos, AN KOHTPOrs
W yyeTa, B TOM YNCIEe KOMMEPYECKOro, B KaHanM3auMOHHbIX CeTAX, Ha OYUCTHbIX
COOPYXXEHUSIX, MPOMBILLUMEHHbIX NPEANPUATUAX U T.4.

BbixogHom curHan pacxogomepa — MOoKa3aHus XWAKOKPUCTaNIM4Yeckoro
Avcnnesi, Ha KOTOpPOM OToOpaxaloTcs pesynbTaTbl U3MepeHus O06beMHOro
pacxopaa v CyMMapHoro (MHTerpanbHOro) ob6bema (KOrmMyecTBa) XXUAKOCTW,
npoTekatoLleln Yepes TpybonpoBo B NPSIMOM UM o6paTHOM HanpaBreHUu.

JdononHuTenbHO Ha Aucnnee MOXeT oTobpaxaTbcs — cnegyrollas
UHOopMaLus:

e  U3MEPEHHbIE 3HAYEHNSI KOHTPOMNMPYEMbIX BEMUYUNH:
- CKOPOCTU NMOTOKA XXUAKOCTW;
- BpeMeHn HapaboTku;
- 4aTbl U BpEMEHW;
e COAEepXMMOe apXUBOB,;
- novyacosoro — 1925 3anucen;
- mocyToyHoro — 2200 3anucen;

- nepepbiBoB yyeTa — 100 3anucen;



e MapameTpbl TpybonpoBoaa;

e  TUM KOHTPONMUPYEMOW XMOKOCTU (Boda - XOrogHas, ropsyas;
CTOYHblE BOAbI U T.4.)

e VMHOUWKaUWsi HACTPOWKM aKyCTUYECKOro KaHana npyv MOHTaxe;

e OnarHOCTUYeCKMe CoobLLEeHNS.

BbiBoa vHdOpMauMn Ha QuChen OCyLLECTBMAETCA C MOMOLLBIO  KHOMOK
"MPOCMOTP", "APXMB", "BBO[", pacrnonoxeHHbIXx Ha nepegHen naHenu
npuodopa, n kHornkn "MEHHKO", pacnonoxeHHon nog KpbILKon npubopa.

Pacxogomep MoXeT umeTb BbIxogHow curHan 0-5, 0-20, 4-20 mMA
MOCTOSIHHOrO  TOKa, MNPSIMO  MPOMOPUMOHAnbHbLIA  abCOMIOTHOM  BENUYMHE
N3MEepSeMOro pacxofa >XWAKOCTW, peneviHbli BbIXod (CyXue KOHTaKTbl pene:
MaKcumarnbHoe HanpsihkeHWe Ha KoHTakTax He 6onee 100 B nocTtosiHHOro unm
nepeMeHHOro TOKa, TOK 4epe3 KOHTaKTbl perne He Gonee 80 MA) wnu
WUMMNYIbCHBIN BbIXOL C HOPMUPOBAHHBIM BECOM UMMYIbCa (CyXue KOHTaKTbl pene:
MaKcumanbHoe HanpsihkeHWe Ha KoHTakTax He 6onee 100 B nocTtosiHHOro unm
nepemMeHHOro Toka, TOK Yepe3 KOHTaKTbl pene He 6onee 80 MA), BO3MOXHOCTb
BblBOAA MHPOPMaLMM Ha KOMMbIOTEP Yepe3 BCTPOEHHbIN uHTepdenc RS-232 unn
RS-485, a Takke BO3MOXHOCTb MogknioveHns k GSM-mogemy npoussBoacTsa
dupmbl CurHyp ans 6ecnpoBofHov nepegaym MHMopMaLuu.

BHumaHue! Ba3zoeasi modesib pacxodomepa He ek/toyaem e cebsi
6710k mokoeo20 ebixo0a, 6710k UMMYJSIbCHO20 8bIx00a, 6510k pesieliHo20
8bix00a, 6510k RS-232 (RS-485) u GSM-modem. Heo6xodumocmb ycmaHoO8KU
amux 6110koe mpebyemcs yka3bieamb Npu 3aKase.

Mpumep 3anucm 0603Ha4YeHUst pacxogoMepa C TOKOBbIM  BbIXOAHbLIM
curHanom, uHtepdericom RS-232 n GSM-mogeMoM npu 3akase 1 B JOKYMeHTauum
OpYron NpoayKuun, B KOTOPON OH MOXET ObITb MpumeHeH Mpunoxenne 1):

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



3. COCTAB PACXOOOMEPA

3.1. Pacxogomep BkntoyaeT B cebs nepBuYHLIN Npeobpasosatens MM1-1
W 3NEKTPOHHbLIV 6rok B3-1, coeamHeHHble Mexay cobov ABYyMsi oTpeskamu Kabens.

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

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

BXOOUT B KOMMJEKT NOCTaBKWU.

4. TEXHUWHECKUE OAHHBIE

4.1. Pacxogomep obecneumBaeT wusmepeHne oObLEMHOrO pacxoja W
CYMMapHOro (MHTerpansHoro) o6bema (konMyecTsa) 3ByKONPOBOOALLMX XKMOKOCTEN
C HM3KUM copepxaHnem ra3oobpasHbix W TBepAblX BELLECTB MPU MOSIHOCTbIO
3anofiIHEHHOM Ce4YeHMM HanopHoro Tpy6onpoBopga. [lonyckaeTcs Hanuyve B
KOHTPONUPYEMOW cpefe rasoBbIX BKITOYEHWUI 1 TBEPAbIX YacTuL, B KONMYECTBE He
6onee 1 % obbeMa KOHTPONMPYEMOW XUOKOCTU.

4.2. MNMN-1 yctaHaBnuBaeTcs HAa NPSAMOMMHENHOM y4yacTke TpybonpoBoaa
anvHoi H 2> 10Dy o MecTa ycTaHoBKY U AnvHOM h 2> 5Dy nocre mecTta yCTaHOBKM
(npynoxexue 7). MNpegnoytuTenbHo yctaHaeBnmBaTtb [M1-1 Ha ropu3oHTanbHbIX
yyacTkax TpybonpoBoJoB B FOPU3OHTaNIbHOW MNJIOCKOCTU, HO AoMycKaeTcs
yCTaHOBKa Ha MPOW3BOSIbHO OPMEHTUPOBAHHBLIX TPYOONpPOBOAAX NMpU BOCXOAALLEM
ABWKEHUN NOTOKA XUAKOCTU.

4.3. OonyckaeTtcs yctaHoBka [1-1 Ha cokpalleHHOM MNpSMONMHENHOM
yyacTke TpyGonposoga Ha pacctosiHum 2Dy< h < 5Dy nepen TPOWHUKOM WNu
nepen KoneHoM, a Takke Ha pacctosHun 3Dy < H < 10Dy nocre TPoMHMKa 1 Ha

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



MMn-1 ycraHaBnuBaeTcA B MNNOCKOCTW, NepneHAUKYNSAPHON MNNOCKOCTU
KTPOMHMUKA» UIN «KONeHa».

4.4. YnbTpasBykoBble MU3Ny4YaTenu yCcTaHaBMMBaKOTCA Yepes Crnovi CMasku
(anokcupHas cmona 6e3 otBepautens, LWPYC, nuton) Ha HapyXHOW NOBEPXHOCTU
TpybonpoBoAa, OYULLEEHHOW OT rPS3K, KPacKm, pXKaByvHbI.

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

4.6. KoHTponupyemas cpefda - rOMOreHHas >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 wusmepeHue obbeMHOro pacxoga U
CYMMapHoOro (MHTerpanbHoro) obbema (Konuyectsa) >XWAKOCTM MNpU AuMameTpax
ycrnoBHoro npoxoga Tpybonposoga Dy ot 40 go 2000 mm B gmvanasoHe oT 2% Ao
100% BepxHero npegena W3MepsemMoro pacxoga, YCTaHaBNIMBaemoro
nonb3oBaTenem no n.13.2.4 (tabn.1)

Tabnuua 1

AVAMNA30HbI UBMEPAEMbIX PACXO0B
N PAO0 AMAMETPOB YCNOBHOIO NMPOXOOA TPYEOIMNMPOBOAA

OunameTp ycrnoBHOro | [ijmanasoHbl M3MepsiEMbIX PacxooB,
npoxoga, Dy, Mm Q, Moy
40 (0,16 - 8)...(1-50)
50 (0,2 -10)...(2 - 100)
65 (0,25 -12,5)...(3,2 - 160)
80 (0,32 - 16)...(5 - 250)
100 (0,4 - 20)...(6,4 - 320)
125 (0,5 - 25)...(8 - 400)
150 (0,64 - 32)...(12 - 600)
200 (0,8 - 40)...(20 - 1000)
250 (1 - 50)...(25 - 1250)
350 (1,2 - 60)...(32 - 1600)
400 (1,6 - 80)...(40 - 2000)
500 (2 -100)...(64 - 3200)
650 (2,5 - 125)...(80 - 4000)
800 (3,2 - 160)...(160 - 8000)
1000 (4 - 200)...(320 - 16000)
2000 (8 - 400)...(800 - 40000)




4.8. MNuTaHne pacxogomMepa OCYLLECTBMAETCA OT CETU NepeMeHHOoro Toka
+22 o
HanpsbkeHnem (220 55 ) B yactorton (50+ 1) 'u. Mo cneusakasy Moryt usroTas-

nMBaTbCS PaCXOAOMEpbI C HanpshxeHneM nutaHus (12 + 2) B noctosHHOro Toka.

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

MoLwHocTb, noTpebnsaemas pacxofoMepoM, He AoMkHa npesbiwaTs 1 BT
npy HanpsbkeHn nuTaHmsa 12 B nocTosHHOro Toka.

4.10. Pacxogomep ponyckaeT MOAKMIOMEHUE BHELUHEeW Harpysku B Lenb
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, MN-1 - ot - 40 go +70 °C ( Ao +150 °C no cneusakasy).

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

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

4.14. Macca pacxogomepa formxHa obiTb, 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 [OMyCKaeMon
OCHOBHOW MPWBEAEHHON MNOrpewwHOCT Npyu M3mMepeHnM obbemHOro pacxopa B
npepenax ot 2 go 100 % gnanasoHa M3MEHEHWS pacxoda He OOMKHbI MpeBbIWaTh

+1,5%.

Mpu n3mepeHnm o6beMHOro pacxoga B npegenax ot 0 oo 2 % gvanasoHa
U3MepEHNS NOrpeLLHOCTb HE HOPMMPYETCS, NMOKa3aHnsi Npubopa paBHbI HYIHO.

Mpepensbl gonyckaeMon OCHOBHOW OTHOCUTENbHOW MOrpeLuHoCTU npu
N3MEepPEHMN CYMMApPHOro (MHTerpanbHoro) obbema (konuyectea) B npegenax oT 2

00 100 % granasoHa n3MeHeHus pacxoda He OOSMKHbI npeBbiwaTth + 2 %.



4.16. lNMpwu yctaHoske Il1-1 cornacHo n.4.3 gononHUTEeNbHasi NOrpeLLIHOCTb
nsmepeHnss obbeMHOro pacxoga W CyMMapHOro (MHTerpanbHoro) obbema He
AomxHa npesbiwatb 0,2 4onyckaemMon OCHOBHOM MOrPeLHOCTA NPU YMEHbLUEHWUN
pacctosHuin H n h oTHOCUTENBHO CBOMX HOMWMHanbHbIX BenuynH 10Dy n 5Dy Ha
kaxabin 1Dy.

4.17. MNpn OTKMIOYEHUN HaMNPSXKEHUS NUTaHWA PacXOAOMeEp COoXpaHseT
apXvBHY0 MHOPMaLMIO HE MEHee OAHOro roaa.

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

npu n3MepeHnn BelcOKoTEMNEPATYpPHbIX cpes - 3 roaa.

5. YCTPOMCTBO U NPUHLMN PABOTbI

5.1. MpuHUMN A[EencTBUA pacxogoMepa OCHOBaH Ha MW3MeEpeHuMn
pa3HOCTM  BpEMEHM  pacnpocTPaHEeHWsi  aKyCcTMYecKux  KomnebaHunm,
nepecekalwLnX MOTOK KOHTPONMUpyemMon cpepnbl nog yrnoMm K oOcu
TpybonpoBoga B AByX NPOTMBOMOMOXHbLIX HanpaBreHUAX: MO MNOTOKY W
NpPoTMB NoTokKa.

3HayeHre CKOPOCTU MOTOKa M BenunynHa O06beMHOro pacxofa >XWOKOCTU

BbIYUCNAOTCS N0 hopMynam:

T, -T
=~ KoK, Ke
T, +T,
2
_#DZ,,
4

roe V - 3HayeHue CKOpPOCTM NOToKa XXUOKOCTU;
Q - 3Ha4yeHue oObbLEMHOro pacxoaa;
T.v — Bpems pacnpocTpaHeHus1 akyCTU4ECKOro CurHana npoTuB ABWKEHNUS
NnoToKa >XXWOKOCTY;
T+ — BpPeMsi pacnpocTpaHeHusi akycTudeckux konebanwii BAOMb
OBUXKEHUS NOTOKA XWUAKOCTH;

Ko — ko3achhmumeHT nponopLUmnoHanbsHOCTH;



Ki _— nonpaBoYHbIi KO3(PMPULMEHT, Y4YMTbIBAKOLWUIA BIUSIHUE MECTHOIO
rMAPaBMMYECKOro  COMpPOTUBIEHUSI (8blqucrisemcs ~ asmomMamu4yecku 8
3asucumocmu om eula 2ul0pasnuyecKo2o COMpPOMUEIeHUss U PaccmosiHUsi om
Heao 0o mecma ycmaHosku [1l1-1);

Ke - rmapoanHamMmny4ecKknin KoadppumuneHT (8biqucrisemcs
asmomamuyecku, 8 3agucumMocmu om 3HaveHul eenu4yuH Do, V, muna xudkocmu,
CpoKa aKcrnnyamayuu u Mamepuarna mpybornposoda);

D, - anameTp TpybonpoBoAaa.

3HayeHne cymmapHOro (MHTerpanbHoro) obbema  (konuyecTtsa)
npoTekalLen  XuMOKocTn BbluMCnAeTcs KaKk  pesynbTaT  YMCIIEHHOro
WHTErPUPOBAHUS TMOSMYYEHHbIX 3HaYeHW OObEeMHOro pacxofa; napannenbHo
BeLEeTCH YYET BDEMEHWN MHTENPUPOBAHNS.

B pacxogomepe npegyCcMOTpeHO camopmarHoctupoaHue: 6onblias
YacTb BO3MOXHbIX HEWCMPABHOCTEN aBTOMAaTU4eCKM oOHapyX1MBaeTcs B npolecce
dyHKUMOHMPOBaHNS npubopa UK oToOpaxaeTca Ha Aaucnnee (cm. pasgen
"BO3MOXHbIE HENCNPABHOCTU M CNOCOGLI UX yCTpaHeHns").

5.2. YnbTpasBykoBble u3nydatenu (npuemHukn) YU1(+V) n YUN2(-V)
npegHasHayeHbl Ana npeobpasoBaHWs MOABOAMMBIX K HUM  3MEKTPUYECKMX
CUrHamnoB B aKkycTuyeckue konebaHus, BBOA NocneaHunx B CTeHKy Tpybonposoaa n
Janee B KOHTPONUpPyeMyl cpefdy nof yrnoMm K ocu TpybonpoBoaa, a Takke Ans
npeobpa3oBaHus MNpoLleiwnx Yepes CTEHKM TpybonpoBoga M KOHTPOMMPYEMYHO
cpeay akycTmdeckmx konebdaHum obpaTHO B 3MEKTpUYECKMEe CUrHarbI.

OcHoBoW umanyyartensa (npueMHuka) ABnseTCa Nbe3oKepamMU4eckun Auck,
paboTallwmin Ha OJHOW M3 PE30HAHCHbLIX YacToT. ATOT Nbe30KepPaMUYECKUIA ONCK
KpenuTca K MeTannmM4yeckoMy KIvHY, KOTOpbI obGecnedmBaeT BBOA aKyCTUYECKUX
KonebaHum B KOHTpPONMMpyemykt cpedy NoA Yrnom K ocu Tpybonpoeoga. KnuH
CBEpPXY  3aKpblBAaeTCs  MeTanfM4eckoh  KpbIWKOW. BHYTpeHHAs  nonoctb
3arnonHseTCst repMeTHKOM.

5.3. OnektpoHHbIi 6nok B3-1 npegHasHayeH ans npeobpa3oBaHus
pa3HOCTM BPEMEH PacnpoCTpaHEeHUsT aKyCTUYECKUX konebaHuii B KOHTponupyemom

cpeae B NoKa3aHua XUOKOKpUCTanimnmyeckoro gucnnes.
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6. MAPKUPOBAHUE U MNITOMBUPOBAHUE

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

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

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

2) ToBapHbIV 3HaK NPeAnpUATUA-U3rOTOBUTENS;

3) TMRN M NOpPSAKOBbLIN HOMEpP pacxogomMepa MO CUCTEME Hymepauuu
nNpeanpuUATUA-M3roToBUTENS;

4) nopsigkoBbIn Homep MM1-1;

5) nopsgkoBbin Homep B3-1;

6) HanpshkeHWe 1 YyacToTa NuTanHus, B, u;

7) rog U3roToBIEeHMS.

6.3. MNMpegycmoTpeHo onnomGupoBaHmne anekTpoHHoro 6rnoka 63-1.

7. YKASAHUE MEP BE3OMNMACHOCTU

7.1. K MOHTaxy, [OeMOHTaxy, 9aKchnyaTauum,  TeXHUYECKOMY
06CnyXMBaHMIO U PEMOHTY PacXxoLoMEPOB A0MYCKalTCst TONBbKO Nuua, M3yvuBlIMe
HacTosLlee PyKOBOACTBO MO 3KCMMyaTauuu, NpoLluealne MHCTPYKTaK N0 TEXHUKe
6esonacHocT npu pabote C  3ANEKTPOTEXHMYECKMMU  yCTaHOBKaMu 1
paanoanNeKkTPOHHON annapaTypon.

7.2. B pacxopomepe vMMelTCS LEenu, HaxoAswmMecs nog onacHbIM AN
XW3HM HanpsbkeHvem 220 B.

7.2.1. KaTeropuuyecku 3anpeluaeTcs aKchnnyatauus pacxogomepa npu
OTKPbITbIX KPbILUKaX.

7.2.2. Tlpn OTbICKAHWM HEUCMNPABHOCTEN BO BKIMHOYEHHOM pacxoAoMepe
HeoOXOAMMO MPUHSITE Mepbl, WUCKMYalLWMe Cly4YanHbIA KOHTaKT 4erioBeka C
OnacHbIMW ANS KWM3HW TOKOBEAYLUMMMW LensiMu, Hanpumep, nornb30oBaTbCA TOMbKO
N30NMPOBaHHBIMU WHCTpYMEHTamu, 3aKpbIBaTh OTKpbITbIE KOHTaKTbI

N30NMALUNOHHBIMM MaTepuanamm n 1.4.
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7.3. VameputenbHoe obopygoBaHue (ocuunmnorpadd, BONbTMETP WU Mp.),
ncnosnb3yemoe Npu OTbICKaHUM HEMCNPaBHOCTEW, NPOBEpKax, NPOgUNAKTNYECKNX
ocMoTpax u Aap. paboTtax, AOMKHO MMETb HagexXHoe 3a3eMreHuve.

7.4. Bce Buabl TexHudeckoro ob6cCnyxvBaHUSA, pPeMOHTa W MOHTaxa
(memoHTaxa), cBA3aHHbIE C Nepenavikon 3NeKTpPo- U PaAN0o3NIEMEHTOB, yCTpaHeHNe
06pbIBOB NPOBOAOB M T.A. HEOOGXOAMMO MPOU3BOAUTL TOMBKO NPU OTKIIHOYEHUM
3MNEKTPOHHOro 6rioka OT CeTU NUTaHUSA 3a3eMIEeHHbIM NasnbHUKOM C HanpsKeHnem
He 6onee 36 B.

7.5. He ponyckaeTcsa akcnnyaTauusa pacxogomMepoB MNP HEYNNOTHEHHbIX

kabensax.

8. ANEKTPUYECKOE COEOAUHEHME COCTABHbIX YACTEN
PACXOOOMEPA.

8.1. OnekTpuyeckoe coedMHeHWE COCTaBHbIX YacTei pacxogomepa,
NnoaKnoYeHne nokasbiBaroLlero npubopa u KOMMNbIOTEPA, a Takke MOAKIOYEHME K
CeTW MEepeMeHHOro Toka AOMKHO MPOM3BOAUTLCS B COOTBETCTBMM CO CXEMOW
3MEeKTPUYECKOWN BHELLHUX COEAMHEHNI (MpUnoXeHue 6).

8.2. OnekTtpnyeckoe coeamHeHve B3-1 ¢ ceTblo  (MCTOYHWKOM
HanpsikeHWs1) OCyLLeCTBNSETCSA NobbIM CUMOBLIM Kabenem ¢ BHELLHUM AMaMeTpOM
He bonee 9 MM, YMCIIOM XUN HE MeEHee 2-X, CeYEeHWeM KaxadoW Xwnbl He Gonee
0,35 mm>.

BHumaHue! Pacxodomep He umeem cemeegoego 8bIKtoYamerisi, no3momy
nodkmoYyeHue K numarowel cemu  Heobxodumo  npou3eodums  4yepe3
asmomamuyecKkull 8biKmo4Yamerisb.

8.3. Onektpunyeckoe coeavHenne B3-1 ¢ nokaseiBawoWwmm npubopom wu
KOMMbIOTEPOM OCYLLIeCTBAsieTCS kabenem ¢ BHELUHUM AnameTpom He Bonee 9 mm,
1 NpoBOAaMu C ceveHneM xun He 6onee 0,35 MM,

8.4. DnekTpnyeckoe coeanHeHue ynbTpasByKOBbIX n3nydatenen YU1(+V)
n YN2(-V) ¢ B3-1 ocyllecTBNseTcs 3KpaHNMPOBaHHbIMKU Kabensamu C BHELUIHWM
AvnameTpoMm He Gonee 9 MM, BXOAALMMYM B KOMMIEKT MOCTaBKW (NpunoxeHue 6).

Ons ynoGcTtea npoknagku kabenst BO3MOXHA BCTaBKa B Hero, Mo creusakasy,
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coeauHUTENbHbIX pasbeMoB. [locKonbKy MpW  yCTaHOBKE  YNbTPasBYKOBbIX
nsnyyatesnei Ha TPyOONPOBOA M YCTAHOBKE HYISi pacxodoMepa 3N1eKTPOHHbIN 610K
JOMKEeH HaxoauTbCA B HEMOCPEACTBEHHOW GnM3ocTM K uM3nyyatensm, To
OKOHYaTEMbHYD YCTaHOBKY W MOAKIIOYEHNE SNeKTpoHHoro 6roka cnegyet

npon3BoanTb Nocne BbINOJTHEHUA 3TUX MYHKTOB.

IMpu npoknadke kabesneli om HeECKO/IbKUX pacxodoMepoe & OOHOM
HanpaesieHUU paccmosiHue Mex0y Kommsiekmamu Kabeseli  Kax0020

pacxodomepa O0JKHO 6bimb 6051ee 1 M.

8.5. MNopgcoeanHeHne kabenen k B3-1 ocywectBngeTca cnegyoowmm
obpasom:

a) OTBUHTUTL 2 BWHTA W CHSITb KpPbILWKY Koprnyca, Mo4 KOTOpOW
pacronaratoTcsi KNeMMHble KONOOKM;

6) nooyepegHo  3auncTUTL  kabenw, NPOMyCTUTbL  UX  CKBO3b
YNNOTHUTENbHbIE CalbHUKW W 3aKpenuTb B COOTBETCTBYIOLUMX KNEMMHbIX
konoakax. [Ons ypobGcTBa NOAKMHOYEHMST KOHUbI NPOBOAOB cregyeT obnyauTb
npunoem MOC-60;

B) YNNOTHUTb CanbHUKW, 3aBUHTUB HAKUAHbIE raiku.

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

MeCTO ” 0I'IJ'IOM6VIpOBaTb.

lModkntoyas cemesoli coeduHUmMernbHbIU Kabenb K pacrpedenumernbHOMY
wWumky, Heobxo0UMO nPo8epPUMb HarnpsXKeHuUe cemu.
Ecnu  konebaHusi HanpspkeHuss —numarowel cemu  npesbiwarom

22
ycmaHoeneHHble npedensl (220 i33) B, mo nodknwo4yeHue pacxodomepa

Heobxo0umMo npou3eoOUMb 4Yepe3 cmabunusamop HarnpsKeHus unu  4epe3

unbmp- ogpaHu4UMerns.
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9. NIPOrPAMMUPOBAHMUE INIEKTPOHHOI'O BJTOKA

9.1. CTpyKTypa MeHI0 pacxogomMepa.

N3MEPEHME

YcTaHoBka "0" MEHIO
pacxogomepa MOJIb3OBATESA

CnyxebHoe MeHo

BrnoknpoBka
n3mMepeHuii npu
YcTaHoBKa He3arnonHeHHOM
BbIXOAHOrO Tpy6onposoae
curHana
NOCTOSIHHOTO TOKa
NMmutaumoHHas
noeepka
YcraHoBka YcraHoBka YcTaHoBKa
napameTpos napameTpos napameTpoB
MMNYNIbCHOTO peneviHbIx npoTokona
BbIXOOHOro BbIXOOHbIX MODBUS gns
curHana curHanos RS-485

9.2. TlporpammupoBaHue pacxogoMepa OCYLIEeCTBMASETCA B pexuMe

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

14
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YV V V V

KOHTPacCTHOCTb Aucnrnes;

AaTa u Bpems;

BpeMSA YCTaHOBIEHWS nokasaHui npubopa (Bpems yCTaHOB., CEKyHAbl) -
BpemMs peakuuu npubopa Ha MrHOBEHHOE M3MEHEHWE CKOPOCTU
nortoka);

MakcumanbHoe 3HaveHue pacxoaa (Qmax);

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

TONWUHA CTEHKM TpybonpoBoaa (Tonuw. cmeHKU, MM);

BHYTPEHHWI AnameTp Tpybonposoaa (BHymp. duam. mm);



TUN XWUAKOCTY;
maTtepwan Tpybonposoaa (Mamepuan mpyb.);

CpOK 3KcnnyaTaumm Tpybonposoaa (go3pacm mpyb.);

vV V V VY

BapuaHT yCTaHOBKM ynbTpa3sykoBbix uanyyarenen YN1(+V) n YU2(-V) Ha
TpybonpoBog (BapuaHm ycmaHo8.: 0OHOCMOPOHHUU - eapuaHm
V, d8yxcmopoHHul - eapuaHm Z), CM.NpUNoxeHue 7;
>  [ANvHa NpsSIMONMHENHOro yyacTka TpybonpoBoga Mexay rMapaBnmyeckum
conpoTueneHneMm n MectoM yctaHosku [M-1, cm.n. 4.2, 4.3 n
npunoxexue 8;
» paccTosiHue Mexay ynbTpasBykoBbiMW nsnydatenamm YU1(+V) n YN2(-V)
(pac. mex. 0.), cm. npunoxenua 9, 10, 11, 12;
» amnnuTyga 1 ynbTpasBykoBoro curHana (amnaumyoda 1, mB);
>  YpOBEHb YNbTPa3BYKOBOro curHana (yposeHs Y3 cue);

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

9.2.1. OAna nepexoga wn3 pexuma "MSMEPEHUA" B pexum "MEHIO
MONb3OBATENA" Tpebyetcs oamH pa3 Haxatb kHonky "M, koTopas
pacronoxeHa nof Kpbllwkon npubopa (npunoxexue 5). Ha aucnnee nosiButcs
Hagnuce:

MEHO MOJIb30B-J1A

Mocne BBeAEHWSA N3MEHEHWIN B HACTPOWKN pacxogoMepa Heo6XoaANMO HECKONBbKO
pa3 HaxaTtb KHoMKy "M", nobumBLUMCHL Nepe3arpy3ku pacxogomepa.

Bxog B pexum "MEHIO MOJIb3OBATEJIA" ocyliecTBnaeTca ¢ NOMOLLbIO
kHonku "BBOM". Ha ancnnee nosiButcs cooduieHue:

KoHTpacTHOCTb
>>>>>>

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

NEBOM HWXHEM YIIy AWChnes NOSABUTCS Muratowmi Kypcop. Haxatmem KHOMmok

"Mpocmotp M" wrm "Mpocmotp " BhicTaBnsieTcss Heobxoaumoe 3HaueHve
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KOHTpacTHocTu paucnnes. [Ona dwukcaumm BbIOpaHHOro 3HavyeHusi HeobxoauMmo
HaxkaTb KHOMKy "BBoa", 4na oTMeHbl USMEHEHUI - KHOMKy "M".

9.2.2. lMepexoa K crepylolemy napameTpy — ycmaHoeka OGambi U
8PeMeHU - OCYLLeCTBNSETCa ¢ nomolbto kHonku "Mpocmotp U". Ha pucnnee
NOSIBUTCA TEKYLLLee 3HaYeHVe AaTbl U BpEMEHU:

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

[nsa nameHeHus gatbl UM BpeMeHM HeobXoaMMO HaxaTb KHomnky "Beoa”.
Ha pucnnee nossBuTCs npurnawleHve B BUAE MuUraloLlero Kypcopa B KpanHen
JIeBOW NO3NLINK:

[aTa n Bpems
LIXX XX XX = XX:XX

[ins paspelueHns aBTOMaTUYECKOro NepeBofa YacoB Ha feTHee Bpems U
o6paTHO HeobxooUMO B KparWHEM MEeBOM paspsde MHAMKaTopa HakaTuem KHOMKW
"ApxuB" BbIBECTM CMMBON "a".

HaxaTtue kHomok "Mpocmotp M unm "Mpocmotp " nepemelaet Kypcop
Ha OAHY NO3ULMIO, HaxaTue KHOMku "ApxuB" yBenmuMBaeT Ha eguHULy 3HavYeHue
paspsga, Ha KOTOpPOM Haxoautcs Kypcop. dopmat npeactaBneHvss Aatbl U
BPEMEHMU:

YUCIIO. MECSL. TOfA — Yachl : MUHYThI.

3annce B namsatb npubopa BbIOpaHHbIX 3HAYEHWVW AaTbl U BPEMEHU
BbIMOSHAETCS HaxaTtmueM kHonku "BBO[L", oTmeHa BBeaeHHOro kHonkon "M". Ecnu
BBEJEHHblE 3HAYEHWS KOPPEKTHbl, TO OHW OCTalTCA Ha Aucnnee, B NMPOTUBHOM
crnyyae nosiBNSeTCs Kypcop B MNO3MLUN OLLUMBOYHOIO 3HaYEHUS:

[aTa n Bpems
39.10.07.-18:30

9.2.3. lNepexoa k cnegywwemMy napameTpy — 8peMsi yCmaHo8J1eHUs!
nokasaHuli npu6opa (Bpemsi peakuum npubopa Ha MrHOBEHHOE W3MEHEHUE
CKOpPOCTM MOTOKA) - OCYLLEeCTBNSETCA C nomolibio kHomku "Mpocmotp U Ha

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

Bpemsa yctaHOBneHus nokasaHui B CekyHOax - 3TO Bpemsl, 3a koTopoe npubop
ycpenHsieT U3MEpEeHHble 3HAa4YeHUs CKOpOCTM U pacxopa. Yem Gonblie 3ToT
napameTp, Tem 6onee cTabunbHbl NOKa3aHUS TEKYyLUUX 3HaYeHUn. [ns nameHeHns
3HaYeHNs BPEMEHW YCTaHOBMEeHWss Heobxooumo HaxaTb kHonky "Bsoa". B
cTapweM paspsife NOSIBUTCA MUralolMin NpsiMOYronbHUK. M3ameHeHve 3HayeHus
BbIOpaHHOrO paspsga OCyLEeCTBNAEeTCA HaxaTtvem KHomku "Apxus", nepexop K
cnegytwollemy paspsgy — kHonkon "lpocmoTp "k npeablgyLliemMy — KHOMKON
"MpocmoTp M. dukcaumst BLIBPAHHOrO 3HAYEHUSI MPON3BOAUTCA HaXATUEM KHOMKM
"Beoa", oTMeHa BBeOEeHHOro - kHonkown "M". Ecrnv HOBOe 3HauyeHue HEKOPPEKTHO,
TO nocrie coobLLeHns

HEKOPPEKTHOE
SHAYEHNME

Ha Ancnree BHOBb MOSIBUTCS CTapoe 3HaYeHue.

9.2.4. Tlepexon Kk cnepywowemy napametTpy - eepxHuli npeden
u3MepsieMo20 pacxoda - OCYLIECTBSETCA C NOMOLLbI0 kHomku "TpocmoTp U". Ha
avcnnee nosiBUTCs coobLeHve:

Qmax Ky6.M/4
[umcneHHoe 3HaveHue (6 — 40000)]

[na n3MeHeHus BepxHero npegena U3MepsieMoro pacxoga HeoOXOAMMO HaXxaTb
kHonky "Beoa". B crapwem paspsge nosBUTCA MUrarowmm MNpsiMOYrofbHUK.
MameHeHne 3HaveHus BbIOpaHHOrO paspsifia OCYLLECTBISETCA HaXaTUeM KHOMKM
"ApxuB", nepexog K cnegywouwemy paspsgy -— kHonkou "lpocmoTtp U«
npeablgywemy — kHonkon "lpocmoTtp f*. Pukcaums BblOpPaHHOIO 3HaYeHus
NPoOun3BOANTCA HaxaTnem KHomku "Beoa”, oTMeHa BBeAEeHHOro - kHonkon "M". Ecnn
npubop obopyaoBaH MMMYMNbCHLIM BbIXOAOM, TO MPU U3MEHEHWU MakKCUMarnbHOro

pacxoda AOJMKHO BbINOJTHATLCA yCloBUe:
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[6ec_umnyrvca, v e 3600
Q max[ x® /4]

- 0,1[C]

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

WHa4ye nosBMTCH coobLyeHmne:
MapameTpbl
HecoBmecTumbl

[ns ycTpaHeHus ownbkn HeobXxoaMMO N3MEHWUTb ANUTENbHOCTb U BEC UMMYIbCa B
HacTpolkax MMMNYSIbCHOro BbIXOAa.

9.2.5. MMepexog Kk crnegywowemy napametpy - ONUHa eHewHel
OKpYy)>XHOCmMu mpy60ornpogoda - OCyLLECTBNAETCH C NOMOLLbIO KHOMKK "TpocMoTp
U". Ha gucnnee nosiBuTCA cooblueHue:

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

[na n3MeHeHus OnuHbl OKPY)XHOCTU TpybonpoBoda HEOOXOAMMO HaxaTb KHOMKY
"Beoa". B cTapwem paspsae nosiBUTCA MUratooWwmn NpsMoyroribHuK. VisameHeHue
3HayeHus BbIOpaHHOro paspsiia OCYLLECTBNSETCH HaxaTuem KHorku "Apxus",
nepexod K criegylowemy paspsgy — kHonkon "lMpocmoTp U npegbigywemy —
kHonkoit  "MpocmoTp . ®ukcaums  BLIGPAHHOTO  3HAYEHUS  MPOM3BOAMTCS
Ha)xaTuem KHonku "BBoa", oTmMeHa 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 TpybonpoBoda, TO B pacxo4oMep BBOASTCS TOMWMHA
CTEHKW 1 BHYTPEHHWI AnameTp Tpybonposoaa.

9.2.6. [llepexog k cnegywlwemy napameTpy - monAwjuHa CMEHKU
mpy6onpoeoda - ocyluecTBAsieTcs ¢ momolblo kHonku "Mpocmotp U". Ha
avcrree nosiBUTCs CoobLeHmne:

TonLl. CTEHKU, MM
[umcneHHoe 3HaveHune (2 - 50)]
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TonwmHa cTeHkM TpyGonpoBoda M3MepsieTcsl C MOMOLLbI0 TOSMLLMHOMEpa Mnn
bepeTcd ee nacnoptHoe 3HadeHve. [Ong u3MeHeHUs TOMWWHbLI  CTEHKU
Tpybonposoaa HeobxoAnMOo HaxaTb KHOMKy "Beoa". B ctapliem paspsge nossuTcs
MUralLWmnn  NpsAMOYronbHUK. M3meHeHne 3HayeHus BblibpaHHOro paspsga
OCYLLIECTBNAETCA HaXaTueM KHomku "ApxXuB", nepexod K cnegyowemMy paspagy —
kHonkoit "Mpocmotp U", k npeabiaywemy — kHonkoit "Mpocmotp . dukcauns
BbIOpaHHOrO 3HayYeHWss MNpPOU3BOAMTCA Haxatuem kHonku "Beoa", oTmeHa
BBEOEHHOro - kHonkom "M" Ecnvm HoBOe 3HayeHne HEeKOppPekTHO, TO nocrne
coo0LeHus

HEKOPPEKTHOE
3HAYEHME

Ha aucnree BHOBb MOSIBUTCS CTapoe 3HaYeHue.

9.2.7. MNepexon Kk cneaywlleMy napameTpy - eHympeHHuli duamemp
mpy6ornpogoda - OCYyLLEeCTBMSETCA C MNOMOLLbID KHOMku "TpocMoTp U". Ha
avcnnee nosiBUTCs coobLLeHe:

BHyTp. anam. mm
[uncneHHoe 3HaveHue]

Ecnu paHee 6bu1u 88edeHbl 3Ha4YeHUs1 OJTUHbI HeWHel OKpYyXXHocmu
mpy6onpoeoda u mMosWUHbI CMeHKU mpy6onpoeoda, MO 3Ha4YeHue
8HympeHHe20 duamempa ebI4ucsisiemcsi asMmMomMamu4eckKu.

Ona wn3MeHeHns BHyTpeHHero AuameTtpa TpybonpoBoga HeoOXxooMMO
HaxkaTb kHomMKy "Beoa". B cTapwem paspsge nosBuTCS MUralowmmn NpSMoyronbHUK.
MameHeHne 3HaveHus BbIOpaHHOro paspsiia OCYLUECTBMSETCA HaXaTUeM KHOMKK
"ApxuB", nepexog K cnegywowemy paspsgy -— kHonkou “"lpocmoTp U«
npeablgywemy — kHonkon "lpocmoTtp f*. ®ukcaums BblOpPaHHOIO 3HaYeHus
NPoOmn3BOANTCA HaxaTnem KHomku "Beoa”, oTMeHa BBefeHHoro - kHonkon "M" Ecnu
HOBOE 3Ha4YeHWe HEKOPPEKTHO, TO Nocrne coobLLeHus

HEKOPPEKTHOE
SHAYEHNE

Ha gucninee BHOBb NOABUTCA CTapoe 3Ha4YeHue.

19



9.2.8. lNepexon K crnenywolleMy napameTpy - murn KOHmMposupyemou
cpedbl - OCYLIECTBNSETCA C MOMOLbI KHOMkM "lpocmoTp U". Ha aucnnee
NosiBUTCH COODBLLIEHNE:

Tun xngkoctn
[HasBaHue xunakocTu]

Ecnn HeoGxooumo BBECTM HOBOE Ha3BaHME >KMOKOCTM, cnegyet
BOCMOMb30BaTbca kHonkon "BBO[", nocne 4yero B NMeBOM HWXHEM yriy AMCNIes
3amuraeT Kypcop.

C nomoubio kHonok "Mpocmotp M mnm “"Mpocmotp " npoussoputcs
BbIOOp Ha3BaHW XWOKOCTEN: Xxosi00Hasi 8oda; CMOYHble 800bl; 2opsidasi eoda;
crieyuanbHas cpeda. Pukcauma BbIGPAHHOrO 3HAYEHUS MPOU3BOOUTCS HaxaTuem
KHoMkn "BBoa", oTMeHa BBeEeHHOro - kHomnkon "M".

Ecnu BbiGpaH TMN XnakocTu crieyuasibHas cpeda, Heobxoaumo BBECTU B
namaTe npubopa napameTpbl 3TOW Cpedbl: CKOPOCTb 3Byka (M/c) wn
KMHEMATUYECKYIO BSA3KOCTb (M2/c). MapameTpbl HEKOTOPLIX Cped NpuUBEAEHblI B

Tabnuvue, NpMBeAEHHOW HMXeE.

Temnepatypa, °C| Tun xuakocTu CkopocTb KnHemaTunueckas
3BYyKa, M/c BSA3KOCTb, m2c
15 XonogHas Boaa 1465 1x10°
25 Mopckas Boga 1531 1x10°
20 [peBecHbI cnnpTt 1076 0,75x10°
25 CepHasi kucnoTa 1258 11,2x10°
0 XnapareHT CHCIzF 890 4x10°
25 AUETOH 1174 0,4x10°
25 ABTOMOOUNBHOE Macno 870 190 x 10°
100 Mas3yT npu 90°C 1400 1,2x10°
25 OnmBKoBOE Macro 1430 100 x 10°
20 KepocuH 1325 1,8x10°
25 BeHaunH 1150 0,7x10°
20 [n3enbHoe Tonnmneo 1330 8,9x10°
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[ns BBOOa 3Ha4YeHWst CKOpPOCTM 3Byka CcriedyeT HaxaTb KHOMKY
"Mpocmotp U". Ha gucnnee noseutcs cooblueHme:
CKOPOCTb Y83, m/c
[YncneHHoe 3HayveHue]
[nNsi u3BMeHeHUs1 3Ha4YeHUsi CKOPOCTU 3ByKa HEOOXOOMMO HaxaTb KHOMKY
"Beoa". B cTapwem paspsge NossBUTCA MUraloWwuin npsMoyronbHuK. ViameHeHve
3HayeHus BbIGpaHHOrO paspsga OCYLLECTBNAETCA Haxatuem KHomku "Apxus",
nepexop K criegyrowiemy paspsgy — kHorkon “lMpocmoTp U npegbioywemy —
kHonkoit  "MpocmoTp . ®ukcauns BbIGPAHHOTO  3HAYEHUS  MPOM3BOAUTCS
HaxkaTmem KHonku "BBop", oTmMeHa BBegeHHoro - kHonkon "M". Ecnm HoBoe
3Ha4YeHUe HEKOPPEKTHO, TO nocre coobLyeHns

HEKOPPEKTHOE
SHAYEHNE

Ha Ancnree BHOBb MOSIBUTCS CTapoe 3HaYeHue.

[ns nepexofa K 3Ha4YeHWO KMHEMATUYECKOW BA3KOCTU CrnefyeT HaxaTb
kHonky "Mpocmotp U". Ha ancnnee nosisutcs cooblueHue:

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

Ons nameHeHns KMHemMaTU4ecKon BA3KOCTU HeOOXoAMMO HaxaTb kHonky "Beoa". B
cTaplieM paspsge MosiBUTCA MUrarolWmi nNpsiMoyronbHuK. 3ameHeHne 3HadeHust
BbIOpaHHOrO paspsga OCyLWEeCTBNAeTCA HaxaTtvem kHomku "Apxus", nepexop K
cneaylolleMy paspsgy — kHonkoi "Mpocmotp U, k npedbiayliemy — KHOMKOVA
"MpocmoTp M. dukcaums BEIGPAHHOrO 3HAYEHNS NPOV3BOAMTCH HAXKATUEM KHOMKM
"BBoa", oTMeHa BBeAEHHOro - kHonkon "M". Ecnn HoBOe 3HayeHMe HEKOPPEKTHO,
TO nocne coobLleHus

HEKOPPEKTHOE
SHAYEHNE

Ha gucnrniee BHOBb NMOABUTCA CTapoe 3Ha4veHue.
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9.2.9. lepexod K cneaywwemy napameTpy — Mamepuasi CmeHKU
mpy6onpoeoda - OCYyLIECTBMSIETCS C MOMOLLbIO KHOMKM "MMpocmoTp U". Ha
Aavicrnree nosiBATCA coobLyeHmne:

MaTepuan Tpy6.
[Ha3BaHMe maTepuanal

Ecnu Heob6xoanmo BBECTM HOBOe HasBaHuWe MaTtepuana Tpybonposoaa,
cnepyeT Bocrnonb3oBaTtbcs kHonkow "BBOL", nocne 4ero B NeBOM HWXHEM Yriy
Avcnnesi 3aMuraeT Kypcop.

C nomousto kHomok "Mpocmotp " wunm "Mpocmotp U npownssoauntcs
BbIOOp Ha3BaHWM MaTepuanoB TpybONpOBOAOB: cmasb Hepxaseeww,as, cmarib
Hu3koyeanepoducmasi, [NBX, nonuamuneH 8bicoko2o OasneHus B/, nonusmuneH
Hu3koeo dasneHus MHM, yyayH.

Ona 3aHecenHnss B namaTb npubopa BbIOpaHHOrO TuNa Martepuana
TpybonpoBoaa HeobxoaMMo — BocMonb3oBaTbcs KHomkow «BBOO» (mpu atom
Kypcop noracHeT), B MPOTMBHOM Clyyae Mnepexon K crieylolemy napameTtpy
OypeT 3anpeLyeH.

9.2.10. lNepexon K criegywlwemy napameTpy - CPOK 3IKcrsyamauyuu
(so3pacm) mpy60onpo8oda - OCyLIECTBMNAESTCA C NOMOLLLI0 KHonku "MpocmoTp U
Ha gucnnee nosiButcs coobuueHmve:

BospacTt Tpy6.
[uncneHHoe 3HayeHue]

Ecnn Heobxooumo BBECTM HOBOE  3HayeHWe cpoka  CrnyxoObl
TpybonpoBoaa, crnefyeT Bocnonb3oBaThes kHonkon "BBOM", nocne yero B neBom
HWKHEM Yrny aucnnes 3amuraeT Kypcop.

C nomoulsto kHonok "Tpocmotp " unm "Mpocmotp U" npoussogutcs
BbIOOp 3HadeHui cpoka cnyxbbl TpybonpoBopa: 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 - HaxxaTtnem kHornku "M".
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9.2.11. Mepexon Kk crneaywweMy napameTpy — eapuaHm ycmaHOeKU
ynbmpaseykoebix usslydamesneili Ha mpy6onpoeod — OCylWecTBNseTcs C

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

BAPWAHT YCTAHOB.
HassaHune BapuaHTa yCcTaHOBKM

Ecnn HeobxoguMMo BBECTU HOBbIM BapuaHT ycTaHoBkn YW1 u YN2,
cnepyeT Bocnonb3oBaTtbes kHorkon "BBOM", nocrne 4ero B NMEBOM HWXHEM Yriy
aucnnes 3amuraeT Kypcop.

C nomoupsto kHonok "Mpocmotp T unm "Mpocmotp " npoussoputcs
BbIOOp BapuaHTOB YCTAHOBKW YNbTPa3BYKOBbIX U3rydaTenemn: OBYXCTOPOHHWUWA Z-
BapuaHT UM OOHOCTOPOHHUI V-BapuaHT, CM. npunoxeHve 7. MNpun OBYXCTOPOHHEM
Z-BapuaHTe NnonesHbli curHan B 2 - 3 pasa 6onblue, Yem nNpyu O4HOCTOPOHHEM V-
BapuaHTe.

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

9.2.12. MNepexod k criegytowemy napameTpy - G/1uUHa nNPsIMOsSIUHeliHoO20
yyacmka mpy6onpoeoda Mexdy 2udpaesiudecKkum conpomuesieHueM u
mMecmom ycmaHoeku [1/1-1 ocyliecTenseTcs ¢ noMolLsio kHonku "Mpocmotp U,

Ha gucnnee nossutcs coobLyeHuve:

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

rae H (h) —anvHa npsiMonuHeriHoro yyactka TpybonpoBoga Mexay ruapas-
NNYECKUM COMPOTUBIIEHMEM N MecToM ycTaHoBkM MI1-1, namepsietcsa B ea. Dy.

CoobueHne
MMN-1 ycr.: HomuHan
H = 10Dy; h =2 5Dy
COOTBETCTBYET HOMMWHarnbHOW ycTaHoBke [1MM-1 OTHOCUMTEMbHO TMMAPaABMMYECKOIO
COMPOTMBIEHNS, MPU KOTOPOW AaHHOE COMPOTUBIIEHNE HE OKa3biBaeT BIINAHMS Ha

METPONOrMyeckme xapakrepmuctnku npubopa (cm. npunoxexue 8).
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C nomousio kHomok "Mpocmotp M urm "Mpocmotp U npoussoaunTcs
BbIOOp  rMApaBNUYECKMX  COMPOTUBIEHWUN:  «MPOUHUK»,  «KOJIEHO» - N
pacnonoxeHue NlM-1 0oTHOCUTENBLHO HUX.

YBenuueHne Ha eauHULY YUCMEHHOro 3HayeHuss BenvumH H wunmn h
ocyulectensieTca kHonkon "APXUB".

®ukcauust BbIGpaHHbIX BapuaHTa M 3Ha4YeHWs NPOM3BOAUTCA HaXaTuem

KHONkM "BBoAa", oTMeHa BbIGpaHHOIo HaXxxaTnem kHomnku "M".

9.2.13. lMepexon Kk crepylroliemy napameTpy - paccmosiHue L mexdy
ynbmpa3seykoebiMu usny4amenamu YWU1(+V) u YHN2(-V) (npunoxeHus
9,10,11,12) - ocylecTBnseTca C MOMOLLbI KHOMkK "lNpocMoTp U" Ha gucnnee
NnosiBUTCA coobLLEeHNE:

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

OTa BenuYMHA BbIYUCMAETCS pacxoAOMepoM B 3aBUCMMOCTU  OT
BHYTPEHHEro [AuameTpa, TuMna YCTaHOBKW, TOMLWMHbI CTEHKM, MaTepuana
TpybonpoBoga, a Tawkke Tuna KOHTPONUpyemow >xuakoctu. PaccmosiHue L
usmepsiemcsi Mexxdy ckocamu Ha Kpblwkax dam4ukoe ([NpunoxeHue 9). anee

HeobXxoaMMo NoaroToBUTb pr60|‘|p080}1 K yCTaHOBKEe OAaT4YMKOB.

10. MOHTAX YCTAHOBOUYHbIX MPODUNEN

10.1. Npu ycTtaHOBKE Ha ropu3oHTamnbHbIN Yy4acTok Tpybonposoaa
YCT@HOBOYHbIE NPOUIM [OSMKHbI HAXOAMTBCA B TOPU3OHTaNbHOM MIOCKOCTU
BAOMb NPOTUBOMONOXHbLIX 00pasyloWwmux n3mMepuTenbHOro yyactka Tpybonposoaa
Ha Hapy)XHOW MOBEPXHOCTW, TaK Kak ocadoKk Ha AHe TpybonpoBoda M BO3MOXHbIE
BO3AyLUHblE My3bIpbKU BBEPXY MPEMATCTBYIOT MPOXOXAEHUO ynbTpassyka. Mpwu
YCTaHOBKE Ha  HaKIIOHHbIA WNW BepTUKanbHbIA Yy4YacTok Tpybonposoaa
HanpaBfieHWe MOTOKAa AOMKHO ObiTb BOCXOASAWMM ANst U3GexaHusi BO3MOXHOrO
paspbiBa notoka W o6pa3oBaHWs BO3A4YyWHOro Mewka. PacctosHue ot
rmapaBrMyecKkoro CONpoTUBIIEHNsT 4O MEeCTa YCTaHOBKM AaTymkoB (H) 4omkHO GbiTb

He MeHee 10 Dy, OT MecTa YCTaHOBKM [ATYMKOB [0 MOCMEAyoLIero
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rmgpasnuyeckoro conpotueneHuss (h) He meHee 5Dy. [lpu oTcyTcTBUM
NPSAMOSIMHENHOTO y4acTka TakoW ANWHbI BO3MOXHA YCTaHOBKA Ha COKpaLLEeHHOM
NPSAMONMHENHOM yyacTtke (cm.n. 4.3).

10.2. PaameTka MeCT YCTaHOBKWN Npodnnen n nanyvatenen.

10.2.1. C nomowblo pyneTkn WU3MEPUTb ONIMHY BHELUHEN OKPYXXHOCTU
Tpybonposoga. Ha npoTMBONOMNOXHbLIX CTOPOHax TpybonpoBoaa HaHECTU PUCKW,
paccTtosHue Mexay KOTOPbIMU [OMKHO ObiTb paBHO MONOBWHE ASUHBLI BHELLHEN
OKPYXHOCTM Tpy6onpoBoaa, ¢ TouHocTbio t 1 Mm. Yepes aTu puckv npoBecTn ase
npsiMble NUHWW, napannenbHble ocu Tpybonposoda. [ns 3aTtoro yaobHo
MCNonb3oBaTb  YCTAHOBOYHbIE MNPOUnKM, BbipaBHUBAKOLWMECS BAOMb  OCK
TpybonpoBsoaa.

10.2.2. Ha ogHy 13 NUHWIN HaHeCTN OBE PUCKM YCTaHOBKW u3nydatenen,
paccTosHue Mexagy puUCKamy AOIMKHO PaBHATHCA BbIYMCMEHHOMY Pacxo4oMepoM
"paccmosiHuto L mexdy damyukamu” (n. 9.2.13). ina ABYXCTOPOHHEN Z-yCTaHOBKU
[aTyMKoB HeobXoAMMO OAHY W3 pUCOK YCTaHOBKW [aT4MKOB MepeHecTn Ha
NPOTMBOMNOSOXHYO NWHUIO, OBepHyB TpyboMnpoBOA MEHTOM UNU PyneTkon u
COBMECTUB KOHLUbl NeHTbl. Tpybonposog 6onbworo Auamerpa Heobxognmo
obopaunBaTb LUMPOKOW IEHTOW (raseTtoi unuM pyrnoHom o60eB), YTO MOBbLICUT
TOYHOCTb MNepeHoca. Takum o6pas3om, MOMy4yeHO [Be TOYKM YCTAHOBKMU
usnyvaTtenewn.

10.2.3. Kaxgoe mMecTo ycTaHOBKM M3nyyatenei HeoOXoaumo 3a4mcTuTb
OT PXXaBYUHbI, Kpackv U ApYrmx NOKpbITUI OO MeTannmyeckoro 6necka ¢ noMoLLbio
NAockoro HanunbHuka. Pasmep kaxgon 3aunwieHHow obnacTtu: 50 MM nonepek u
150 mm Boonb (-100 + +50 MM OT TOYEK YCTaHOBKM u3nyyartenei) Tpybonposoaa.
Ha Tpy6onpoBogax guameTtpom 6Gornee 300 mm 3aunwieHHyo obnacTte criegyet
yBenuunTb. Ha 3auumileHHon obnactu He AOMKHO OblTb PaKOBUH, KaBEpPH, CBapHbIX
LUBOB, Pe3KMX BbICTYNOB Wnn BnagauH. Ecnu 3aunctka He nomoraeT, Heob6xoaMmo
BbIOpaTh Apyrvne MecTa Ans YCTaHOBKM U3ryyaTenen.

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

YCTaHOBKM - 0AunH npodunb (npunoxexue 12).
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10.3.1. OumcTuTe TpyboONpoBOA4 OT rPsi3v, CTPYXKEK, ONWUMOK W Mbin Mo
BCEW ANVHE U LUMPUHE YCTAaHOBOYHbIX NPOdUIEn.

10.3.2. KoHTpOrbHbIE PUCKX Ha TOPLAX YCTAaHOBOYHBIX MPodunen AOMKHbI
coBrnagatb C IUHMAMW, NPOBEeAeHHbIMW BOONb ocu  Tpybonposoga. Kpas
3auuLLeHHbIX obnacTerl [Ond yCTaHOBKM [AaTyMKOB [OOSMKHbl HaxXOAMTbCA Ha
paccTtosiHun He meHee 30 MM OT KpaeB BHYTPEHHUX YacTen npodwunen. BaanmHoe
pacrnonoXeHne YCTaHOBOYHbLIX MpOunen 3aBUCUT OT PacCTOAHUA Mexay
AaTyvMKaMm 1 OpPMEHTUPOBOYHO NpmMBeaAeHO B npunoxeHusax 9, 10, 11.

10.3.3. Kpenex ycTaHOBOYHbIX nNpodunen Ha Tpybonposoae AnameTpom
go 500 MM BbINOMHAETCA C  MNOMOLLBIO Lenel w3 KOMMIEeKTa MocTaBKu,
HaTArMBaembIX MpW BbIBOPAYMBAHUM HaTSXHbIX BUHTOB. Ha Tpy6onposoabl
AnameTpom 6onee 500 MM pekomeHAyeTCs NpuBapuUTb (UKCUPYIOLLME YIONKK, CM.
npunoxexue 9, 10, 11.

10.3.4. Tlocne MOHTaxa YCTaHOBOYHbIX nNpodunen Heobxooumo

nepeHecTn Ha HUX ABe PUCKN YCTAaHOBKW 0aT4YUKOB, NMOJly4YeHHbIe B n.10.2.2.

11. YCTAHOBKA YNIbTPA3BYKOBbIX U3NYYATENEN

Mpu npoBegeHUn cBapoyYHbIX paboT Ha Tpy6onpoBoae HeO6xo0AUMO

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

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

11.2. YcraHoBKka nsnyyatenem.

Ha npaBunbHO yCTaHOBIEHHbIX M3MNyYaTensax CTPenky AOMKHbLI CoBNaaaTb
C HanpaBfieHVeM ABWXKEHUS XUAKOCTW, U3fyyYaTenb CcO 3HaKoM "+" JOIMKeH CTOATb
BbILLE MO TEYEHUIO, YEM U3nyyaTerb CO 3Hakom "—"

11.2.1. Ha pabouyto noBepxHOCTb nanyyarens "+V" HaHeCTu cron cmasku
TonwuHon (0,5 - 1,5) MM n BCTaBWUTb U3nyvaTenb B YCTAHOBOYHbIM Npodurb
(cTpenka Ha u3nyyaTene JorpkHa coBnagaTb C HanpasrieHneM ABMXKEHWS NMOTOoKa
XMAKOCTU), NAOTHO NpWXaTb PYKOW K MpeABapuUTEenbHO 3a4MLLEHHON NMOBEPXHOCTM

TpybonpoBoda M HEeMHOro noaBuratb Brepen-Hasag, 4Tobbl pas3gaBwuTb CIOW
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cMasku. 3aTeM uanyyaTtenb npuxaTb K NOBEPXHOCTU TpyGonpoBoda MPWKUMHbLIM
YCTPOWCTBOM (CM. puc. 1) Tak, 4ToObl BEPXHWUM CKOC KPbIWKK M3ryyaTensi Obin

HanpoTUB PUCKN ycTaHOBKM Aatymkos (n.10.3.4)

YU

0
I

1 \
t
|
-l
MpwxnumHoe
YyCTPOWNCTBO
Tpy6onposoza
puc. 1

11.2.2. Ha pabouyto NOBEPXHOCTb BTOPOro yNbTPasByKOBOrO M3nyyartens
"-V" HaHecTu crnon cmasku TonwwmHom (0,5 + 1,5) Mm 1 BCTaBuTb M3nyyartenb B
apyron (ans  OBYXCTOPOHHEN Z-yCTaHOBKWM) YCTAHOBOYHbIA Npodunb  Ha
pacctosHue L ot YN1(+V) Hwke no TedyeHnto xuakoctu (npunoxenns 9 - 11). B
criy4ae OgHOCTOPOHHeN V-yCTaHOBKWM BTOPOW M3nyyaTtesflb yCTaHaBNMBaeTcs B TOT
Xe npodurnb, 4TO M NepBbIn (NpunoxeHue 12). PacctosHne L namepseTtca mexay
BEPXHMMM CKOCaMu Kpblllek pJdaTymkoB. CTpenka Ha u3nyyatene [OMmKHa
COBMafaTth C HanpaBneHNeM ABWKEHUS NOTOKa XWAKOCTU. MNNOTHO npuKaTe pyKown
nsnyyatenb K MOBEPXHOCTM TpybonpoBoga, Npv 3TOM 3HayYeHue amnnutyapbli
JomkHo 6biTb oT 300 MB oo 4000 mB.

Ecnu ycnosue 300 mB < A1 < 4000 MB He BbINnonHsieTcsi, TO Heob6xoamMmo
nepenTun K crepytoLeMy napameTpy Ypo8eHb yrbmpa3syKo8oeo cueHana.

11.2.3. Mepexopn K cnegywowiemy napameTpy, ypoeeHb
y/IbMpa3eyKogo20 cuzHasa, OCyLIECTBNAETCA C NOMOLLbI0 kHomku "MpocmoTp U

Ha gucnnee nosiButcst coobLueHue:
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YposeHb Y3 curHana
[H13KkUR], [BbICOKMN]

Ona uameHeHus 3HayeHMs YpPOBHSA YNbTPasBYKOBOrO curHana cnegyet
HaxaTb kHonky "BBO[", nocne yero B NEBOM HWXHEM Yriy AWCNnes 3amuraet
Kypcop.

C nomoLLbto kHorok "MpocmoTtp " unu "MpocmoTp U BuiGupaeTcs apyroe
3HaYeHWe ypoBHS CUrHana.

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

Ecnu 3Havenne amnnutyabl A1 6onblie 4000 mB, To 3HaveHne ypoBHS
curHana HeobxoaMMO YyCTaHOBUTb B COCTOSIHME "HU3KNIA".

Ecnun 3Havenne amnnutyabl A1 meHblwe 300 mMB, TOo 3HaveHue ypoBHS
curHana Heob6xo4MMO YCTaHOBUTb B COCTOSIHUE "BbICOKUIA".

11.2.3. BepHyTbcs ¢ nomolupsto kHomnku "Mpocmotp " k npegpiayLiemy
napametpy "Amnnutygal". AmMnnuTygal [ormpkHa HaxoauTbCca B npegenax
50 mB < A1 < 4200 mB. Ecnun 310 COOTHOLLUEHME He BbINOMNHAETCH, Heobxoanmo
CMEHUTb CcMa3Ky (MpU MUCMONb30BaHWM 3MOKCUAHOW cMmonbl 6e3 oTeepauTens
curHan B 2 pasa 6onbLue, Yem Npu NCMONb30BaHUU NUTONA) UMM CMEHUTL BapuaHT
YCTaAHOBKM AAaTYMKOB (Npy ABYXCTOPOHHEM Z-BapuaHTe curHan B 2-3 pasa bonbLue,
YyemM Npv OAHOCTOPOHHEM V-BapuaHTe) WM COBUMHYTb AATYMKM Ha pPacCTosiHMe
+ (10 + 100) MM, COXpaHMB pacCTOsiHME MeXAy HUMU, U 0oOUTbCs 3HavYeHus
amnnutyabl1l 50 mB < A1 <4200 mB Ha HoBOM mecTe.

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

a) B TpyboONpoBoOAE HET XNOKOCTY;

6) HenpaBuNbHO YCTaHOBIEHbI YNbTPasBykoBble uanyyartenn YU1(+V) un
YWU2(-V) (CTpenku Ha HUX JOMKHbI ObITb HanpaBneHbl B 0O4HY CTOPOHY U coBnagaTb
C HanpasfeHVeM [OBWXKEHUA MOoToKa XWAOKOCTW; wuanyyatens "+V" p[orkeH
HaXoAMTLCA BbILIE MO TEYEHUIO MOTOKA XKUOKOCTH, YEM manydartens "-V");

B) nryioxo 3avunileHa NoBepXxXHOCTb pr6onposo,qa;
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r) KONMMYECTBO ra3oBbIX BKIHOYEHWIA U TBEPAbLIX YacTUL, B KOHTPONMPYEMOM
cpene npesblwaeT 1%. PekomeHayeTca HaWTM Opyroe MecTO [Afisi YCTaHOBKM
pacxogomepa, Hanpumep, nepea rmapaBnU4eckum COMpoTUBIEHNEM
(anadpparmon);

[4) Ha BHyTpeHHew cTeHke TpybonpoBoga ob6pa3oBanvcb HapoCThbI.
PekomeHgyeTca HawWTu yyacTok TpybonpoBoga C MWHUMArbHbBIM — CPOKOM
akcnnyartauun unu caenatb BCTaBKy B Tpy6onpoBos HOBOMO y4acTKa;

e) matepuan TpybonpoBoda HE3BYKONPOBOAEH W3-32 BHYTPEHHMWX
Heo4HOpOOHOCTEN, TpewuH U kaBepH. PekomeHayeTca cgenatb BCTaBKy B
TpybonpoBoA HOBOrO y4acTKa 13 3BYKOMPOBOASLLErO MaTepuana.

Mepexop k TouHOM ycTaHoBKe AaT4mkoB ocylectenaetca TOJIbKO nocne
nony4veHns 3HavyeHns amnnutygsl1 50 mB < A1 <4000 mB.

11.2.5. ToyHas ycTtaHoBka AaTumkoB. C nomolubio KHomku "MpocmoTp yr
HeobX0AMMO NepenTu K creyoLlemMy NyHKTY — amriumyodaZ2 yibmpa3eyKoeo20

cuaHana. Ha avcnnee nosasutcs cooblueHne:

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

3atem crnegyeT MeANleHHO cCcOBUratTb YNbTPasBYKOBOW uM3nyyaTtenb
YW2(-V) B HanpaeneHnn YW1 (+V), BOBUBLUNCH CHDKEHUS 3HAYEHUS aMNnUTyabl2 B
nontopa - fABa pas3a OT HavanbHoro. 3atem YW2(-V) cnegyeT menneHHo
oTtoasuraTb oT YW1(+V), Nnpu 3TOM 3Ha4YeHne aMnnnTyabl2 Ha4yHeT YBENM4MBaThCH,
OOCTUrHEeT MakCcMMyma M cTaHeT yMmeHbluatbcs. Heobxogmmo 3adpmkcmpoBaTthb
AaTunK B MOMOXEHNN MaKCMMamnbHOro 3Ha4YeHWs amnnuTyabl2, YUCreHHoe
3Ha4YeHNe KOTOPOro Npu 3TOM AOMKHO ObiTb B AvanasoHe ot 50 go 4000 mB. Mpwu
AanbHenweM pasaBvXeHUn AaTYMKOB NOABATCA APYrMe 3HaYeHus MakcMmyma, Ho
NpaBUMbHOE TOSIOXEHNE [aTyYMKOB - MakCuMyM, Onvxanwumi K pacyeTHoMy
paccTtosHuio. HangeHHoe nonoxeHue AaTyMKOB MOXET OTNMYaTbCs OT pacyeTHOro
He 6onee, Yyem Ha 0,07 Dy. [Npn HEBO3MOXHOCTM TOYHO OMNpedenuTb MoMnoXeHne
AaTYMKOB NO MaKCMMyMy CUrHana ux criedyeT yCTaHOBWUTb Ha paccTosiHue Ha 0,05

Dy MeHee pacyeTHOro.
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11.2.6. [Ons Bu3yanbHOro HabnwogeHuss WHGOPMAaLMOHHOIrO CcurHana
MOXHO NOAKMYNTL ocumnnorpacd k knemmam GND, CP8 u CP3, ncnonb3ays
BbICOKOOMHbIV LUyn. CUHXPOHM3ALUMIO HEO6XOAMMO BbINOMHATL NO MOMOXUTENBHO-
My pOHTY Ha knemme CP8, nonesHbln curHan Habniogate Ha knemme CP3.
3agepkka BpemeHu B MKC Mexgy dpoHTom Ha CP8 u curHanom Ha CP3 gns
ABYXCTOPOHHEN YCTAHOBKM 1 XOMNOAHOW BOAblI NPUMEPHO paBHa AvameTpy Tpybbl B
MM. Pabouen saBnsieTcs nepBasi MofoXuTenbHas MONyBONHa, e€e amnnutyda
OOJmKHa ObITb B Nnpegenax ot 50 go 4200 mB.

11.2.7. 3atem cnegyetr 3adukcuposatb YW2(-V) B yCTaHOBOYHOM
npodoumne ¢ NOMOLLIO MPUXKMMHOMO YCTPOWCTBA. 3HaYeHue amnnnTydbl Npyu 3TOM
OOMKHO ObiTb MeHblie 4200 mB. [Ona npocmoTpa pesynbTaTtoB M3MepeHus
Heob6xoaMMo BepHyTbca B pexum "USMEPEHWA", Heckonbko pa3 HaxaB Ha

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

12. YCTAHOBKA HYNNA PACXOOOMEPA

12.1. Tpu ycTaHOBKe YynbTPa3BYKOBbLIX M3ny4daTtenen Ha TpybGonpoBos
BCIEeACTBME HEPOBHOCTEN BHELUHEN WU OTMOXEHWN Ha BHYTPEHHEW MOBEPXHOCTU
BO3MOXHO MapannenbHoe CMeLleHne pacxodHOW XapaKTepucTukm npubopa,
KOTOpOE MOXeET A0CTUraTh BenuumHbl 0,1 m/c. KomneHcauusi aTol norpeLHocT
OCYLLECTBNSETCS YCTAHOBKOW Hynsi npubopa.

[ns nepexoga n3 pexuma "ISMEPEHUA" B pexxum "YCTAHOBKA «0»"
TpebyeTca oaunH pa3 HaxaTtb kHomky "M", KOoTopasi pacrnonoxeHa nog KpbILLKON
npubopa (npunoxeHue 5), Ha Aucnnee NOABUTCS NPEANOXEHNEe:

MEHIO MONb3OB-IA

Hanee nouck pexuma "YCTAHOBKA «0»" ocyuiecTBnaeTcs ¢ NOMOLLbHO
kHonok "TMpocmoTp " wunm "Mpocmotp U" Ha paucnnee [ormkHO NosBATHCS
cooOuleHue:

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

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

roe VHecmelw, — W3MEPEHHOE pacxXxOAOMEpPOM 3Ha4yeHMe CKOPOCTU MNOTOKa
XUOKOCTU.

YctaHosky «0» npubopa MOXHO NpoBeCTN AByMSA cnocobamu:

12.2. Ecnn BO3MOXXHO OCTaHOBUTb NMOTOK XXWAKOCTU, TO:

12.2.1. OCTaHOBUTb NOTOK;

12.2.2. Tpun 3anonHEHHOM XMAKOCTbIO TpybonpoBoae 3anvcaTtb 3HayYeHue
VHecMmeLy (MOXeT ObITb OTpuLaTenbHbIM);

nponuctatb cogepxumoe pexuma "YCTAHOBKA «0»" ¢ NOMOLLbH KHOMOK
"Mpocmotp " unn "MpocmoTp U" fo nosBneHus Ha avcnnee coobLueHus:

Cwmeulenue, V m/c
[uncneHHoe 3HaveHue]

12.2.3. BBecTtu 3Ha4yeHue

CwmelleHue, V m/c = — VHecmell, M/c

[ns aTtoro HeobxoaumMo Bocnonb3oBaTbCcs kHonkow "BBOM", nocne 4yero
cTapwuii paspag BbIAENUTCA KypcOpoM. YBENUYEHME Ha eauHuLy 3HayeHusi
paspsga, BblAerneHHOro KypcopoMm, ocyuwecTtsnseTca  kHonkon  "APXWUB",
nepemelLgHne Kypcopa - ¢ nomoLubio kHonok "Mpocmotp 1" unm "Mpocmotp U
HabpaHHOoe 3HayeHue 3anucbiBaeTcs B namsaTb npubopa C MOMOLLBHO KHOMKM
"BBOLO".

12.3. Ecnn HeBO3MOXHO OCTaHOBWUTb MOTOK >KMAKOCTWM, HO pacxon
cTtabunen, To:

12.3.1. 3anucatb YMCNEHHOE 3Ha4YeHWe CKOPOCTW MOTOKa XMOKOCTM
VHecmell, M/c (MOXeT BbiTb oTpuULaTENbHBLIM);

12.3.2. Mponuctate pexum "YCTAHOBKA «0»" € MOMOLLbIO KHOMOK
"Mpocmotp " unm "Mpocmotp U" Ao nosiBnenns Ha aucnnee coobLieHNs:

AMMNNTYOA 1, mB
[UncneHHoe 3HaveHue]
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NOMEHsTb MecTaMu ynbTpasBykoBble uanydatenu YU1(+V) u YN2(-V) (TouHoCcTb
yctaHoBk 1 mm). Mpu atom ctpenku Ha YU1(+V) u YU2(-V) BOMmKHbI GbiTb
HanpaBneHbl B CTOPOHY, MPOTUBOMOMOXHYI HanpaBneHUo ABWXKEHUS MOTOKa
Xnakoctn. HoBoe 3HauyeHne amnnutyabl1 He AOMMKHO OTnM4YaTbcsa Gonee 4yeM Ha
(5 —10) % oT cTaporo 3Ha4eHusi. B npoTMBHOM crnyyae HaHeCTM Ha AaTYUKN HOBBIW
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 3HaveHwe]

3anucaTb HOBOE 3HayeHne VHecmell, M/c (MoXeT BbiTb oTpuuaTenbHbIM);
12.3.4. TMponuctatb pexum "YCTAHOBKA «0»" C nOMOLLbI KHOMOK
"Mpocmotp " unm "Mpocmotp " Ao nosiBneHnst Ha gucnnee coobLieHUs:

AMIMIINTYOA 1, mB
[UncneHHoe 3HayeHwne]

nocTaBuTb ynbTpa3BykoBble usnydatenn YU1(+V) n YN2(-V) B nepBoHavanbHoe
MomnoXeHne (TOYHOCTb ycTaHoBkM E 1 mm). Mpu aTom cTpenku Ha YU1(+V) u
YWU2(-V) ponxHbl ObiTb HanpaBneHbl B OAHY CTOPOHY M coBnagaTb C
HanpaBfeHMeM ABWXEHUA NMOTOKa Xuakoctu. Hosoe 3HaueHnne "AMIMTINTYObI
1" He pomkHO oTnmyatbes Gonee vem Ha (5 — 10) % oT cTaporo 3HadeHus. B
NPOTUBHOM CIly4ae HaHeCTW Ha OaTyYMKN HOBbIV CITOV CMa3Ku;

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

VHecwmell, m/c
[uMcneHHoe 3HaveHue]

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

CoBnageHvne pesynbTaTtoB O3HAYaeT, YTO 3a Bpems BbiMonHeHus n.n.12.3.1. -
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12.3.5. ckopoCTb NOTOKa He U3mMeHunack. B NpoTMBHOM criydae NoBTOPUTL MYHKTI
12.3.1+12.3.5.

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

CwmelleHue, V m/c
[UncnenHoe 3HaveHue]

YCTaHOBUTb 4YUCIEHHOE 3HayeHne cMmeleHus V Mm/c, paccynTaHHoe no

cdopmyne:

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

CmewenueNml c = —

[ns sTtoro HeobxoaumMo Bocnonb3oBaTbcs KHomnkow "BBOM", nocne 4yero
CTaplmMin paspsg YMCIEHHOrOo 3HAYEeHUS BbIAENUTCA KYpCOPOM. YBENWYeHue Ha
€[VHWLY 3HayeHus pas3psiga, BblAENEHHOro KypCOpOM, OCYLLECTBISETCA KHOMKOW
"APXVB", a nepemelleHne Kypcopa - C NoMoLibio KHorok "Mpocmotp T vnn
"Mpocmotp U". HabpaHHOe YnCrIoBOE 3HaueHVe 3anuchiBaeTcsl B NamsiTb npubopa
C nomolLLbio kHomku "BBOO".

Ha atom "YCTAHOBKA «0»" npubopa 3akoH4yeHa. [na npocmoTpa
pesynbTatoB M3MepeHun Heobxogumo BepHyTbcs B pexum "MSMEPEHUA"

OBYKPaTHbBIM HaxkaTuem KHonku "M".

13. BIOKUPOBKA U3MEPEHWI NMPU NYCTOM
TPYBOIMNMPOBO[E.

Mpw akcnnyaTaummn pacxogomepa GbiBaloT cuTyauum, koraa Tpybonposoa
HE MOJTHOCTLIO 3aMOSTHEH XWAKOCTBLIO UMK onycToleH. B aTom crnyyae nokasaHus
pacxofjomepa He pernameHTUpoBaHbl. [ns Toro, 4tobbl NPW He3anofHEeHHOM
TpyGonpoBoae pesynbTaT U3MepeHUst PaBHSAMNCS HyIo, pekoMeHayeTca Z-BapuaHT
YCTaHOBKM u3nyyaTenen, yron B Mexay MnocKOCTbIO YCTAHOBKM M3nyyaTtenen u

FOPM30HTAMNLHON MMNOCKOCTbIO A0KEH BbiTh 6onbliue 20° (prc.2 )

33



YpoBeHb
3anonHeHus

Puc.2
[ns nepexoga us pexxuma "MISMEPEHUA" B pexum "HESAMONMHEHHbIN

TPYBOMNPOBOLA" TpebyeTca oanH pa3 HaxaTtb KHOMKy "M", koTopas pacnonoxeHa
noA Kpbiwkon npubopa (npunoxexue 5), Ha gucnnee NOSBMTCH NPeanoXeHne:
MEHIO MOJIb30B-J1A

[anee nouck pexuma "HE3AMONHEHHLIA  TPYBEOMPOBOA"
OCyLLECTBNSETCA C nomolbio kHorku "Mpocmotp " wunm "Mpocmotp U". Ha
AVCNiee [AOMKHO NOSIBUTLCS COOBLLEHME:

HE3AMONHEHHbLIN
TPYBOMNPOBO[

Bxog B pexum "HESAMOJTHEHHbLIN TPYBOMPOBOM" ocyliecTBNseTcs
C nomolLubto kHonkn "BBOM". Ha ancnnee oomkHO NOSIBUTLCS COOOLLEHME:!
BBEAWTE MNAPOJIb
n 3amuraet Kypcop. [locne BBoga napons HeobxoaMmo HaxaTb kHomnky "BBOL".
Ha gucnnee nossutcsa coobLyeHuve:

Ao [uncneHHoe 3HayeHne]
YpOBEHb OTCEYKUN [UMCNEHHOE 3HAYEHNE]

rae Ao — amnnuTyda YnbTpasByKOBOrO CUrHama npv NycToM  Wnu
He3anosIHeHHOM TpybonpoBoae.
Onsa Toro, 4toObl NpWM He3anonHeHHOM unu nycTtom Tpybonposoae

pesynbTaTt M3MepeHun pacxoga ObIn paBeH Hynto, Heobxoanmo YCTaHOBUTb
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ypoBeHb oTcedkn npesbiwaowmum Ao Ha (10 — 15) %, HO npu 3TOM YypOBEHbL
OTCEYKM JOIMKEH ObITb MeHbLUEe, YeM amnnmTyga A2 (cm. n. 11.2.5) npyumepHo B 2 —
400 pas.

BosspaT wu3 pexuma "BIIOKMPOBKA W3MEPEHUA" B pexum

«N3MEPEHWA» ocywecTBnseTca ABYKpaTHbIM HaXkaTeM KHOMKU « M.

14. YCTAHOBKA 3JIEKTPOHHOI'O BJIOKA B3-1

14.1. Tlpn ycTaHOBKE M MOHTaXe pPacXOAOMEpOB [OIMKHbI CTPOro
cobniogatbca npaBuna TexHUKM OGe3onacHOCTW, W3MOXeHHble B pasgene 7
"YkazaHusa Mep 6esonacHocTU" M B HOPMAaTUBHO-TEXHUYECKMX [OKYMEHTaX,
OEeNCTBYIOLMX Ha NnpeanpuaTun-noTpebutene.

14.2. TlockonbKy npw YCTaHOBKE YNbTPa3BYKOBbIX MW3nyvaTenen w
YCTaHOBKE Hynsl pacxofomepa 3MeKTPOHHbIA Onok [OofKeH HaxoouTbcs B
HenocpeacTBEHHOW 6MM30CTM K M3nyyaTensam, TO OKOHYaTerbHYK YCTaHOBKY W
MOAKMIOYEHNE 9NEKTPOHHOro 6noka crnegyeT NPOWM3BOAUTL MOCME BbIMNONHEHNS
3TUX MYHKTOB.

YcrtaHoBky B3-1 Ans kommep4yecKkoro y4eta pekoMeHayeTCs BbIMONHATL B
MeTannuMyeckom Lkady coO CMOTPOBBLIM OKHOM W METNSMM AN OnNfoMOMpoBaHUS;
Takke B3-1 mMoxeT ObITb yCTAHOBMEH Ha NPUOOPHOM LUMTE, NynbTe YNpaBreHus,
Ha CTone, Ha KPOHLUTENHaxX v np.

He ponyckaetcs ycrtaHoBka bB3-1 BOnM3anm 6Gatapen oTonnexHus,
3NEKTPUYECKNX MeYven 1 OPYrnux UCTOYHWKOB Tenna, a Takke B NOMELLEeHUsX, B
KOTOpbIX TemnepaTtypa BO3[4yxa MOXET BbIXOAMTb 3a npefenbl, yKa3aHHble B

pasgene 4 "TexHn4yeckne gaHHbie".

15. HACTPOMKA TOKOBOI'O BbIXOOA

15.1. Ecnu npnbop o6opyaoBaH 610KOM TOKOBOrO BbIXoAa, TO BO3MOXHA
HacTporika aToro 6noka. [1ns Bxoga B peXUM HAaCTPOMKU TOKOBOMO BbIXoAda

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

"MeHto nonb3oB-nsa"
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HaxaTneM kHonku "MpocmoTtp " unm "MpocmoTp " HeoBxoaumo [oiiTH Ao NyHKTa
MEHI0
BbixogHow curHan
MOCTOSIHHbIN TOK
1 HaxkaTb kHomnky "Beoa". Ha gucnnee nosiButca coobLueHne
[Onana3soH
X. XMA
[na nameHeHns guanasoHa BbIXOLHOMO Toka Heobxoaumo HaxaTb kHonky "Beoa".
B neBom HwXHeEM yrny Oucnnes MOSBUTCA MUraroLLMi KBaapaTt — npurnalleHne K
M3MeHeHuIo 3HauveHus. Haxatue kHonku "Mpocmotp fI" wrm "Mpocmotp U
npueeneT k nepebopy BO3MOXHbIX AMANa3oHOB BbIXOAHOMO CUrHarma NoCTOSIHHOrO
Toka: 0.5 ™A, 0..20 ™A, 4..20 mA. ®Pukcaums BbIOPaAHHOrO 3HaYeHUS
NPOU3BOANTCA HakaTuem KHonkm "BBoa", oTMeHa BBEAEHHOrO Ha)kaTUeM KHOMKM
"M".  Tlpun  ogHOHanpaBneHHOM  M3MEpPEeHWM  pacxoja  BbIXOOAHOW  TOK
nponopumMoHaneH TeKylweMy pacxody, W MakCMMyM TOKa COOTBETCTBYET
MakcumansHoMmy pacxogy. [pu AByHanpaBneHHOM U3MEPEHUN pacxoda BbIXOOHON
TOK NponopuuoHaneH Moaymno Tekylwlero pacxoga. ocne nameHeHWst HacTpoek
Onoka TOKOBOro BbIXOA4a HEOOXOAMMO HECKONbKO pa3d HaxaTb KHomky "M",

AOBMBLUKCH Nepesarpysku pacxogomMepa.

16. HACTPOMKA UMIMYJIbCHOIO BbIXOOA

16.1. Ecnn npmnbop obopyaoBaH 6roKOM WMMYNbCHOrO BbIXOAA, TO
BO3MOXHa HacTporka aToro 6roka. [Ins Bxoga B peXvMM HACTPOWKM MMMYIbCHOrO
BbIXoJa HeobxoaMMo HaxaTb KHoMKy "M", pacnonoxeHHyo nog Kpbilkon npubopa.
Ha gucnnee nosiBUTCA HaAMUCh:

"MeHio nonsb3os-nsa"
HaxkaTuem KHonku "MpocmoTp ™ umm "MpocmoTp U" HeoBxoanmo JoiiTn o NyHKTa
MEHI0
BbixogHown curHan

Hopmup. Nmnynbc

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

16.2. Ecnm HeobGXxoOMMO BBECTM HOBOE 3HA4YeHMEe Beca MMMNynbca, TO
cnepyeT Bocnofb3oBaTtbcs kHonkon "BBO[M", nocrne 4Yero crapwwui  paspsa
YUCIEHHOrO 3HAYeHWs1 BbIAENUTCS KYpCOpPOM. YBenuyeHune Ha eauHuly 3HadeHus
paspsifa, BbIOENEHHOro  Kypcopom, ocyliecTBnsetca  kHonkom "APXWUB',
nepemelLeHne Kypcopa kHonkoit "Mpocmotp fI". HoBoe 3HaueHWe 3anvchiBaeTcs B
namsaTb Npubopa ¢ nomoLbto kHonku "BBO[". Ecnu HOBOe 3HavyeHne HEKOPPEKTHO,
TO nocne coobLleHns

HEKOPPEKTHOE
SHAYEHNE

Ha gucnnee BHOBb MOSIBUTCA CTapoe YMCIEHHOE 3HadYeHne. NMpru3Hak KOPPEKTHOCTH

YKa3aH B cnefyrLuiem nyHKTe.

16.3. MNepexoa k cnepyowemy napameTpy — O7UumenbHOCMb 8eC08020
umrnyrnbca — OCYLLEeCTBNAETCS C NOMOLLbIO KHOMKK "“lMpocMoTp " unm "MpocmoTp
U". Ha gucnnee nosiensieTcst cOoBLLEHME!

OnnNT. UMNYNbCA, C
[uncneHHoe 3HauveHwue (0,1 - 10)]

[ns BBOAa HOBOrO 3HaYeHWs ANUTENbHOCTM MMNynbca Heobxoaumo
HaxaTb kHonky "BBO[", mocne 4yero crapwwuii paspsg YMCMEHHOTO 3HaveHus
BbIAENUTCH KypCOpPOM. YBENUUeHne Ha eanHuLy 3HavyeHus paspsna, BblaeneHHoOro
Kypcopom, ocyuiectensietca kHonkon "APXNB", nepemelleHue Kypcopa - KHOMKOW
"Mpocmotp fI" unm "Mpocmotp U". HoBoe 3HaueHue 3anvcbiBaeTcs B NamsAThb
npubopa ¢ nomolibio kHomku "BBOM". Ecnu HOBOE 3HayeHMe HEKOPPEKTHO, TO
nocne coobLueHns

HEKOPPEKTHOE
SHAYEHNE

Ha aucnnee BHOBb NMNOABUTCA CTapoe YMCleHHOoe 3Ha4YeHune.
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16.4. Mpu npo2pamMmupoeaHuU YucJleHHbIX 3Ha4YyeHuli eeca uMNyJsbca

u e20 0numesibHOCMuU GOJIKHO 8bIMOJIHSIMbCS COOMHOWEeHUe:

[6ec_umnynvca, m*] e 3600
Q max[x® /4]

Ecnn YKa3aHHO€ HepaBEeHCTBO He BbLINMOJIHAETCA, TO Npu nepes3arpys3ke

- 0,1[C]

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

Mnn BKINKO4YEeHUn an6opa BbIBOAUTCS COOBLLEHME:!

NAPAMETPbI
HECOBMECTUMBbI

KOTOpOE yaepXmBaeTcsi B TedeHue 3 C.
16.5. TlMocne wu3MeHeHuss HacTpoek Onoka MMNyNbCHOrO BbIXoA4a
Heob6X0AMMO HECKONbKO pa3 HaxaTb kHonky "M", pobuBlvcb nepesarpysku

pacxogomMepa.

17. HACTPOWKA PEJIEAHOIO BbIXOOA

17.1. Ecnn npubop obopypoBaH 6nokoM penerHoro Bbixoga, ToO
BO3MOXHa HacTporika 3atoro 6rnoka. [Ansa Bxoga B PeXUM HACTPOWKWU pernerHoro
BbIXx0Aa HeEOBX0AMMO HaxaTb KHOMKy "M", pacnonoXeHHy noa KpbIwkon npubopa.
Ha agucnnee nosiBMTCSA Haanuchk:

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

PENEVHbIV
BbIXOA

17.2. Hanee yCTaHOBKa napameTpoB penenHoro curHana
ocyllecTBnsAeTca ¢ nomowbio kHomku «BBO[M». Ha gucnnee OOMKHO NoOsiBUTLCA
cooOuleHue:

3AMbIKAHUE MPU
[uncneHHoe 3HaveHune] % oT Qmax
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T.e KOHTaKTbl pefie 3aMblkaloTcs NpyM  OOCTUXKEHUW PacXOA4oM  3aJaHHOro
YNCIIEHHOIO 3HAYEHUS.

Ecnn HeobGxooumo BBECTUM HOBOE YMUCNEHHOE 3HayveHwe, TO cnegyeT
Bocnonb3oBaTbcs kHonkown "BBOM", nocne 4yero crapwwuii paspsg YUCIIEHHOro
3Ha4YeHUs BbIOENUTCA KypcOpOoM. YBENWYEHWE Ha eOuHWULY 3HayeHus paspsga,
BbIEMNEHHOro KypcopoMm, ocylecTtnsetca kHonkon "APXWB", a nepemelieHve
kypcopa - kHonkol "MpocmoTp T nnn "MpocmoTp U". BHOBb BBeAEHHOE 3HaueHue
He JOIMKHO OblTb paBHO 3HAYEHUIO pa3MblkaHWUsi KOHTAKTOB. BbibpaHHOe 3HayeHue
3anuncbiBaeTcs B namsATb npubopa ¢ nomowbio kHonkn "BBOM". Ecnu HabpaHHoe
3HaYeHNe KOPPEKTHO, TO OHO OCTaeTCs Ha Aucnnee, B MPOTUBHOM Cryvyae Ha
aucnnee nosiBNseTCs 1 yaepXxuBaeTcs B TedeHne 3¢ crnegytouee coobLueHne:

HEKOPPEKTHOE
3HAYEHME

a 3aTeM MNoSIBUTCS CTapoe YUCIIEHHOE 3Ha4YeHUe. 3HavyeHne 3aMblKaHNsi KOHTAKTOB
OOJIDKHO OTNNYATBLCS OT 3HAYEHUSA UX PA3MbIKAHUS.

17.3. MNepexon Kk cnepywollemy napameTpy — 3Ha4YeHue pacxoda, fnpu
KOMOPOM KOHMaKmbl perie pa3MbiKaromcsi — OCYLLECTBNAETCS C MOMOLLBbIO KHOMKM
"Mpocmotp " unu "Mpocmotp U". Ha aucnnee nosisutcs coobluerme:

PA3MbIKAHNE TMPU
[umcneHHoe 3HaveHune] % ot Qmax

Ecnn Heobxogumo BBECTM HOBOE YMCMEHHOE 3HaveHwe pacxopa, npuv
KOTOPOM KOHTaKTbl perne pa3smblkaloTcsl, TO crnegyeT BOCMOMb30BaTbCSt KHOMKOM
"BBOL", nocne 4ero crapwuin paspsi YUCIEeHHOro 3HadeHusi BblAenuTcs
KypCOpOM. YBENMYEHME Ha €OMHULY 3HaYeHus paspsaa, BbiAENEHHOIO Kypcopom,
ocyuwlectBnsetca kHonkon "APXWMB", a nepemellieHne Kypcopa - KHOMKOW
"Mpocmotp " vnm "Mpocmotp U". HaBpaHHoe uncroBoe 3HauYeHWe 3anucbiBaeTcs
B namsATb npubopa ¢ nomowlbto kHomku "BBOL". Ecnu HaGpaHHoOe 3HaueHue
KOPPEKTHO, TO OHO OCTaeTCd Ha Aucrnree, B NPOTMBHOM Cryyae Ha aucnnee
NosiIBMsSIeTCS U yaepXkuBaeTcsi B TedeHue 3 ¢ criegytollee cooblieHmne:

HEKOPPEKTHOE
SHAYEHNE

39



a 3aTeM MOSIBUTCH CTapoe YMCMEHHOe 3HayeHve. 3HayeHne 3aMblkaHUs KOHTaKTOB
[AOIDKHO OTNMYATLCA OT 3HAYEHUS UX Pa3MbIKaHUS.

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

KHOMKN «M».

18. HACTPOMKA UHTEP®ENCA RS232 (RS485)

18.1. Ecnu npubop obopynoBaH wuHTepdericom RS232 (RS485), To
BO3MOXHa HacTpovika aToro 6rioka. [Ina Bxoga B peXxvMM HacTponku nHTepdpenca
Heobxoammo HaxaTtb KHoMKy "M". Ha gncnnee nosiButcst Hagnuee:

"MeHto none3os-nsa"
HaxaTueM kHonku "Mpocmotp T unm "Mpocmotp U Heobxoaumo foitT go NnyHKTa
MEHI0

UHTepdenc
[Tvn]

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

Anpec

[uncneHHoe 3HayeHue]

YCTaHOBMNEHHbIE W3rOTOBUTENEM NapameTpbl CBSA3UM npubopa COOTBETCTBYHOT
napaMmeTpaM, YCTaQHOBMEHHbIM MO YMOMYaHWIO B KOMMbLIOTEPHOW nporpamme
"Curnyp 6a3a gaHHbix". [Ins nsMeHeHust 3HaYeHus CeTeBOro agpeca HeobxoaMmo
HaxaTb kHonky "BBoa". B crTapwem paspsge 3HavyeHuss agpeca MnosiBUTCS
MUraloWmMn  NPsIMOYronbHUK.  MamMeHeHue 3HadveHust BbiGpaHHOro paspsiga
OCYLLIECTBNSAETCA HaxaTueM KHoMku "ApxuB", nepexos K cnegyooLwemMy paspagy —

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

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

CkopocTb, 6ut/c
[uncneHHoe 3HaveHue]

18.2.1. AnA M3MEHEHMs CKOpPOCTM CBA3M HEOOXOOUMO HaxaTb KHOMKY
"Beoa". B neBoM HwxHeM yrny Aucnnes nosiBUTCA Muralwuin ksagpaT —
npurnalieHne K M3MEeHeHWIo 3HauveHus. Haxatue kHomku "Mpocmotp 1" wnm
"Mpocmotp U" npueegeT « nepebopy BO3MOXHbIX BapuMaHTOB CKOPOCTU CBSA3W:
1200, 2400, 4800, 9600 6uTt/c. dukcaumsa BbIGPAHHOIO 3HAYEHUA MPOU3BOAMUTCSA
HakaTneMm KHornku "BBoa", oTmeHa BBeAeHHOro - kHonkown "M".

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

KoHTponbHbIV GUT
Het

18.2.2. [N M3MEHEHMSA KOHTPOMbHOrO BuTa HEObXOAUMO HaXaTb KHOMKY
"Beoa". B neBoM HwxHeM yrny gucnnes nNOSBUTCA MUralwuin ksagpaT —
npurnalleHne K uaMeHeHWo 3HauveHns. Haxatue kHonku "Mpocmotp 1" unm
"Mpocmotp U" npuseneT k NepeBopy BO3MOXHLIX BapUaHTOB KOHTPOMLHOTO BuTa:
HeT, 4YeT., HeyeT. PuKkcauusa BbIOGPAHHOrO 3HAYEHUS MNPOU3BOAMTCSH HaXKaTvem
KHonku "BBopa", oTMeHa BBeeHHOro - kHonkon "M".

18.3. "RS-232". Y aTtoro uHTepdenca HacTpoek HeT. [JocTyneH TOnbko
pexXum NpoBEpKMU, AN BXOAA B KOTOPbIN HEOOXOAMMO HaxaTb kHorky "Bsoa". Ha
avcnnee nosiBUTCs coobLueHre:

Tect
paspbiB

Mpn 3amblkaHUM KOHTakTOB 2 M 3 KnemmHow konogku "k OBM" u ucnpaBHOM

uHTEpderice coobuieHne "paspbiB" OOMKHO CMEHUTLCA coobueHnem "ycnex".
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Ecnn gaHHble NPUHMMAIOTCS C UCKaXXeHUsIMU, NOSIBUTCS coobLLeHne "uckaxeHue".
Bbixog 13 pexxvma NpoBepKu OCyLLEeCTBSEeTCS HaxaTueM KHomnku "M".

18.4. Tllocne wu3MeHeHuss HacTpoek 6noka MMNYyNbCHOrO BbIXoAda
HeobXoAMMO HeCKONbKO pa3 HaxaTb kHonky "M, pobuslwncb nepesarpysku

pacxogomepa.

19. NIPOCMOTP PE3YJIbTATOB U3MEPEHUA

19.1. Pacxogomepbl 06CnyXnBalOTCa onepaTtopom, 3HakoMbiM ¢ paboTon
paaVoareKkTPOHHOW  annapaTtypbl, W3Y4YMBLUMM HacTOsiLLee PYKOBOACTBO MO
3KcnnyaTauum pacxogoMepa u NpoLueaLwnM NHCTPYKTaX Nno TexHUKe 6e3onacHocTyr
npu paboTe C 3aNeKTPoTEXHUYECKUM 060pYyA0BaHNEM.

19.2. lNocne noaknyeHnsa pacxogomepa K nuTaroLen ceTu BbINoMHAeTCA
nporpaMmMa CamoAMarHOCTUPOBaHWUA W, B Cry4Yae ee MOoNoXWUTENbHOro ucxoaa,
aBTOMaTM4YeCKM YCTaAHaBMNMBAETCH PEXMM OTODpakeHWst TeKyLMuX 3Ha4YeHuin
n3MepsieMbIxX Benn4yvH (ganee — pexum "MISMEPEHNA").

B aTOM pexxvme Ha nepByo CTPOKY AMCNIEN BbIBOAUTCS HaUMeHOBaHWe n
pa3MepHOCTb N3MepPSEMOI BEMUYMHLI, HA BTOPYHO CTPOKY — €€ YNCIIOBOe 3HaYe-
Hue. Mepexopn oT ogHoN oTobpakaeMow BENWUUMHBI K APYTrov OCYLLECTBMAETCS C

nomoLLio kHornok "Mpocmotp M1, "Mpocmotp U
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Ta6nuua 2-1

BenununHsbl, oTobpaxaemble B pexume "MSBMEPEHWA" ana

oaHOHanpaBf1eHHOIro N3MepeHna noToka

Bug coobLeHna Ha aucnnee

Bua nsmepsiemon BeNNYmMHbI

O6bem, M°
YUCTEHHOE 3HaYeHVe

uHaekc []

CymmapHoe 3HadeHne obbema  XWAKOCTH,
npoTeKLLen B npsiMoMm HanpasneHuu
(HanpaBneHve noToKa >XWAKOCTWM coBnagjaeT C
HanpaeneHwem CcTpenku Ha wusnydyatensx) (8
AECATUYHBIX pa3pagos)

HapaboTka, 4. MUH.
YncreHHoe 3HavyeHue

Bpemsa cymmupoBaHusi obbema B dacax w
MUHyTax (8 AeCATUYHbIX pa3psaoB)

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

3HayveHve o6beMHOro pacxoga

CkopocTb, M/c
YncreHHoe 3HavyeHve
nHaekc [

CKOpOCTb NOTOKa

[ata n Bpems

Tekywme pgata v Bpemsa B oopmarte:
[4ncno. mecsu. rog — Yachl : MUHYTbI]
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Ta6nuua 2-2

BenunuunHsil, oTobpaxaeMble B pexume "USMEPEHWA"  ansa

ABYHanpaBrieHHOro namepeHuna NoToka

Bua coobuienns Ha gncnnee

Bua namepsiemon BenuymHbl

O6bem, Z M

YMCIIEHHOE 3HaYeHne
nhpexe U

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

O6bem 1, M°
UKCREeHHoe 3HaveHne
WHZEKC

CymmapHoe 3HayeHMe obbema KUOKOCTH,
npoTeKLLewn B npsiMom HanpasneHuu
(HanpaBneHVe noToKa >XWOKOCTWM COBMagjaeT C
HanpaBneHvem CTpenku Ha wusnydatensax) (8
AEeCATUYHBIX pa3psgoB)

O6bem 2, M°
YucrieHHoe 3HaveHne
mHaekc []

CymmapHoe 3HadeHne obObema  XWAKOCTH,
npotekweih B obpaTHOM HanpaBneHum
(HanpaBnexue rnoToka XUIKOCTM
MPOTUBOMOSIOXHO ~HAaMpPaBneHWo CTPEenkW Ha
nanyyarensx) (8 AecaTnYHbIX pa3psagos)

HapaboTka 4. MuH.
YUCrEeHHOE 3Ha4YeHne

Bpemsa cymmupoBaHns obbema B 4acax Mu
MUHyTaXx (8 AeCATUYHbIX pa3psgos)

Pacxopn, ky6. m/u
YncreHHoe 3HavYeHue
MHOEKC

3HayeHne 06beMHOro pacxoaa

CkopocTb, M/c
YyncrneHHoe 3HavyeHue

O

VHOEKC

Cko POCTb NOTOKa

[aTa n Bpems

Tekywue gata u BpemMs B oopmare:
[umcno. mecsau. rog — Yachl : MUHYTHI]

19.3. MNpwn oTOOpakeHnn 3Ha4YEeHNIA CYMMapHOro (MHTerpanbHoro) oobema,

pacxogoa W CKOPOCTU NOTOKa XWMAOKOCTUM B MNpaBOM HWXKHEM yrny aucnned

BbIBOAUTCS WHAEKC aMnnuTyabl ynbTpassykoBoro curHana (0....9). UsmepeHus

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

19.4. Ecnu pesynbTaTtbl U3MEPEHUN pacxoda MNPEBbLILAIOT 3HAYeHue

YCTaHOBIEHHOrO BEPXHEro npeaena uamepeHus, To Ha gucnnee BMeCTO 3Ha4YeHun

pacxoaa n CKOpOCTU NOTOKa nosABnAeTcA 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 yd4eTa Ha 100 nocneaHnX BKITHOYEHUIN N BLIKIMIOYEHWN;

apxvB napameTpoB Ha 20 nocrnegHWX W3MEHEHU NporpaMmupyembix
nonb3oBaTenem napameTpoB pacxogomepa.

20.2. ns nepexopga u3 pexuma "Vsmepenuns" B pexum "lNoyacoson
apxuB" HeobxoaMMo Bocnonb3oBaThbCA kHoMkon "ApxuB" Ha gucnnee nosiButcs
coobuleHmne:

Moyvacoson apxvs

B 3TOM apxvBe xpaHATCS 3Ha4YeHUsi CYMMapHOro (MHTerpanbHoro) obbema
(konunyecTBa) npolleAlien no TpybonpoBody XWMAKOCTW, 3adhMKCUPOBaHHbIE MO
UCTEYEeHNN Kaxaoro yaca B TeveHune nocnegHux 1925 yacos. [ina Bxoga B apxve
HaZ0 Bocnornb3oBaTbecA kKHonkon "Beoa". Ha ancnnee nosasutcs coobLleHue:

[uncrno. mecau. roq — yachl : MUHYTbI]

[uncrneHHoe 3HaueHve, M° |

Ons gBwkeHust B rnybb apxvea ucnonbayetcs kHorka "Mpocmotp U, a
ONs [OBWKEHWS MO apxvBy B OOPaTHOM HampaBrieHUWM MUCMoNb3yeTcsl KHOMKa
"MpocmoTp ",

[N YCKOPEHHOTO nepedBWKeHUs Mo apxusy kHonku "Mpocmotp 1,
"Mpocmotp U" HeoBxogumo yaepxmBaTh HaxaTbiMu Gonee 3 c.

BosspaT 13 noboro nyHkta pexuma "MOYACOBOWM APXMB" B pexum
"MISMEPEHUA" ocywecTenseTcs ¢ nomoLLbio kHomku "APXUB".

20.3. [Ona nepexoga w3 pexuma "USMEPEHWA" B pexum
"MOCYTOYHbIA APXVB" Heo6xoaMMo BOCMONb30BaTbCs kHomkon "APXUB". Ha
Aucnnee nosiBUTCs CoobLLEeHMeE:

NMOYACOBOW APXMB
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3aTeM Heo6XoAMMO BOCMONb30BaThCs  kHomkamu  "Mpocmotp 117,
"Mpocmotp U", go nosiBneHust Ha gucnnee coobLieHus:
MOCYTOYHLIN APXVB
B aTOM apxvBe xpaHATCS 3Ha4YEeHNs1 CyMMapHOTo (MHTerparnbHoro) oobema
(konnyecTBa) npowlealwen no TpybGonpoBoAdy XWAKOCTWU, 3aUMKCMPOBAaHHbIE MO
UCTEYEHUN KaxabIX CYTOK B TedeHue nocnegHux 2200 cytok. [Ina Bxofga B apxve
Hago Bocnonb3oBaThcs kHonkon "BBOL". Ha gucnnee nosiButcsa coobLleHune:

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

[ns gewxenns B rnybb apxusa ucnonbayetcst kHonka «Mpocmotp U», a
ANS OBMXKEHWS MO apxvuBy B 0OpaTHOM HamnpaBrieHUM MUCMOoNb3yeTcst KHOorMka
«MpocmoTp M.

Ins yckopeHHOro nepeaBkeHns no apxuey kHomku «Mpocmotp Ty,
«MpocmoTp U» Heobxoanmo yaepxmeaTh HaxaTbiMu Gonee 3 c.

BosspaT 13 noboro nyHkta pexuma "MOYACOBOWN APXUB" B pexum
"ISMEPEHUA" ocywiecTBnseTcs ¢ noMoLLbto kHonku "APXAB".

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

MOYACOBOW APXMB

3ateM Heob6xoAMMO BOCMONbL30BaThCH  kHomkamu  "Mpocmotp 11,

"Mpocmotp U", 4o nosiBneHust Ha aucnnee coobLeHus:
MNEPEPbLIBbI YYHETA
B aTom apxuBe xpaHaTcs gatbl n Bpems nocnegHnx 100 nepepbiBoB yyeTa

Ecnn Bocnonb3oBaTtbcs kHonkow "BBOM", To Ha gucnnee nosiBUTCSA
cooOuleHue:

OT [uncrno. Mmecau,. rog.— 4ac:MuH.]

0O [uncno. mecsu,. rog — 4ac:MuH.]
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npu 3TOM Ha BEPXHEW CTpOke OTOOpaxaeTcs gaTa M BpeMsi Hayana nepepbiBa
yyeTa (MpornagaHue NUTaHUS UMM BHYTPEHHSS HEWCNPaBHOCTb, OGHapyxuBaemas
CpeacTBaMU CamMOOMArHOCTUKM), @ Ha HWKHEN CTPOKe AaTa M Bpemsi OKOHYaHWst
nepepbiBa y4eTa.

Ons gBwkeHust B rnybb apxuea ucnonb3ayeTcs kHonka "Mpocmotp U, a
ONS OBWXEHUS MO apxuBy B 0OpaTHOM HamnpaBMneHWuM WCMosb3yeTcs KHOMKa
"Mpocmotp "

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

BosspaT u3 nwboro nyHkta pexuma "MEPEPBLIBbl YYETA" B pexum
"MBMEPEHWNA" ocyecTtensieTcs kHonkon "APXNB".

20.5. Ona nepexoga u3 pexuma "MSMEPEHUA" B pexum "APXUB
MAPAMETPOB" Heobxoammo Bocnonb3oBaTbcst kHomkon "APXWB" Ha aucnnee
nosiBUTCSt cooOLLEeHNE:

MOYACOBOW APX/B

3aTeM HeoBX0AMMO BOCMOMbL30BaTLCA  KHOmkamu  «Mpocmotp T,

«MpocmoTp U», [0 nosiBNenus Ha aucrnee coobLieHNs:
APXUB NMAPAMETPOB

B atom apxvBe xpaHAaTca Aatbl U Bpems nocriegHux 20 nameHeHun
nporpamMmmMmpyembIx NnapameTpoB pacxogomepa.

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

[uncrno. mecau. rog — yac : MuH.]
[umcneHHoe 3HayveHne, Ha3BaHWe napameTpal

Ha BepxXHeM CTpoKe pAucnnes oTobpaxaeTcs pfJata UM BpPeMS  U3MEHEHUs
nporpammMupyeMbIX napameTpoB npubopa, NponsBeAeHHOro Nonb3oBaTenem, a Ha
HIDKHEN CTPOKE - YNCMEHHOE 3HAaYeHWe NporpaMMmpyembix napameTpoB npubopa.
C nomoLubto kHomku "BBO" MOXHO NpOCMOTPETH NporpaMmmupyemblie napameTpbl
pacxogomepa (guameTp Tpybonposoga Dy, Tvnm KMAKOCTW, BEPXHWM npeaen

namepsemoro pacxoga Qmax, BENUYMHA KOMMEHcauuu cOBuUra XapakTepucTUKU
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npubopa Vewew). MNMepexoq k npegpigylient 3anucu OCyLLECTBNSIETCA C MOMOLLbIO
kHonku "MpocmoTp Y.

[N yCKOPEHHOTo nepeaBkeHNs Mo apxuey kHonku "Mpocmotp ",
"Mpocmotp U" HeoBxoaumo yaepxmBaTh HaxaTbiMu Gonee 3 c.

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

21. BbiBOA NH®OPMALIK HA KOMMNbIOTEP

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

21.1.1. TMopknoynTb pacxogoMep K KOMMblOTepy B COOTBETCTBUM CO
CXeMOW COeAUHEHWNA, NMPUBEOEHHOW B MPUMNOXEHWM 6 (AnMHA NMUHWM CBA3U He
6onee 15 m).

Onsa cuntbiBaHna wnHdopmaumn ¢ npubopa 4yepes uHTepdenc RS-232
npunaraetca nporpaMmma «CurHyp 6asa pgaHHbix». C ee MOMOLWBb  MOXHO
nonyyYnTb TEKyLuMe 3HadeHusi oObeMHOro pacxoda M CKOPOCTM MOTOKa, a Takke
COAEpPXMMOe apXMBOB: MOYaCcCOBOro, MOCYTOYHOrO, 1 NEPEpPbLIBOB yyeTa.

21.2. BeiBoag nHgopmaumm Ha KoMNbloTep Yepes uHtepgenc RS-485

21.2.1. TogkniounMTb pacxogoMep K KOMMbIOTEepy B COOTBETCTBUM CO
CXeMOW COE€LVHEHWA, MPVUBEOEHHOW B MPUNOXEHWUM 6 (ANMHA NWHWM CBS3U He
6onee 1200 m). Ansa nodknroyvyeHusi K KoMmnbromepy uHmepgpelica RS-485

Heobxodum koHeepmop RS232 — RS485.

Onsa cuntbiBaHma wnHdopmaumn ¢ npubopa 4yepes uHTepdenc RS-485
npunaraetcs nporpaMmma «CurHyp 6asa pgaHHbix». C ee MOMOLLb  MOXHO
nonyyYnTb TEKyLuMe 3HadeHUst 0ObeMHOro pacxoda M CKOPOCTM MOTOKa, a Takke
COAEPXXMMOE apXMBOB: MO4YaCcOBOro, MNOCYTOYHOIO 1 NEPepbIBOB yyeTa.

21.3. lNpun ncnonb3oBaHUM NporpaMm CTOPOHHWUX Mpou3BoAuTENen naysbl

Mexgy 3anpocamMu kK npubopy AomkHbI GbITb Gonee 1 cek.
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22. BOBMOXHbIE HEMCNMPABHOCTU U METObI UX

YCTPAHEHUA

22.1. O6Lme ykasaHus.

22.11.

OTKNMMKOYEHHOM NMUTaHUN.

YcTpaHaTth

HencnpasHOCTHU

JonyckaeTcs

TOnbkO  Mpu

22.1.2. TlpoBepka pacxogomepa Mocfe YCTpaHeHns ObBHapy>XeHHOM

HencnpaBHOCTU AOJKHA Npon3BoAUTLCA cneynanmcTtom no chnymmaano.

22.1.3. TepeyeHb Hambornee 4acTo BCTPeYalOLWMXCA WU BO3MOXHbIX

HencnpaBHOCTEN NpuBeaeH B Tabn.3.

Tabnuuya 3

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

BeposaTHas npuuunHa

Cnocob ycTpaHeHus

Mpwn BKIOYEHUMN
nuTalowero  Hanps-
XeHns  He  roput
undpoBov Ancnnen

OTcyTCTBYET  HanpsikeHue | YCTpaHuTb NPUYNHY

cetn OTCyTCTBUS CeTeBoro
HanpsbkeHust

O6opeaH ceTeBon kabenb BoccTaHoBUTb ceTeBoM
kabenb

Meperopenu npeno- | OTKM4YMTL pacxogomep oT

xpanuntenn FU1 n FU2 cetn. OTKpbITb  KPbILLIKY

Bb3-1; 3ameHuTb npegoxpa-
HUTENN

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

O6pbiB kabensd, HapyLleHune
3MEKTPMUYECKOrO KOHTakTa B
KIeMMHOW KOonoake

MpoBepuTtb COCTOSAHUE
Kkabens Un KOHTaKToB B
KNEeMMHbIX KOnoaKax

OcnabneHo HaTsKeHne
LilenoyYex, CMeCTUN1Ch
YCTaHOBOYHbIE NpOdnnu.

Mpounssectun nepeycrtaHoBKY
nn-1

OtcyTcTBME CMa3kn Mexay
N3Ny4aoLWmmMmn  NoBEPXHOC-
Tamm YU1(+V), YU2(-V) n
CTeHKol Tpybonposoaa.

CHate YUN1(+V) n YUN2(-V),
OYUCTUTb oT rpasm n
HaHEeCTU CNnon HOBOW CMasKun
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MpopomnxeHue Tabn. 3

HeucnpaeHocmu,

o6HapyxueaeMbie cpedcmeamMu camolua2HOCMUKU

HaumeHoBaHue Heuc-
NpaBHOCTW, BHELLHWE
nposiBNeHus n gonon-
HUTENbHbIE MPU3HAKU

BeposTHas npuunHa

Cnocob ycTpaHeHus

HewucnpasHocTb 1 - 5:
owmnbka NnamsTu

OrTkas MUKPOCXEMbl NAaMATU

OTnpaeka npubopa opra-
HWU3aLUN-U3rOTOBUTENIO

HewncnpasHocTb 6 — 11
Ownbka Tarimepa

OrTkas MUKPOCXEeMbl HacoB
peanbHOro BpeMeHwu.

OTnpaeka npubopa opra-
HW3aLMU-U3rOTOBUTENIO.

HeuncnpasHocTb 12:
He YyCTaHOBMEHbI
yachl

C6ou yacoB peanbHoOro
BpemMeHu

YCTaHoBUTb TeKyLlume gaTy u
BpeMsi cornacHo n.9.2.2.

HewncnpasHocTb 13:
Het cBssu c TDC

OTka3 Mukpocxembl TDC

OTnpaeka npubopa opra-
HW3aLMU-U3rOTOBUTEN!IO.

BO3A4YyLWHble Ny3bipK

HewncnpasHocTb 14: HanpspkeHue nutanusa | Mogkntounte  npubop K
HedekT nutaHus npubopa meHee 187 B nHUKM ¢ HanpskeHnem 220
+22 B
-33
HewucnpasHocTb 15: Tekyuiee 3HavyeHue pacxoga | lNepeycTtaHOBUTL  BEPXHWUWA
Q > Qmax 6onbLue MakcumarnbHoro | npegen N3MepsiemMoro
unun B TpybonpoBoae | pacxoaa cornacHo n.9.2.4,

Mpwn cboe yacos peanbHOro BPEMEHU B JEBLIN HUXHUIN yron gucnnea

OOMONTHUTENTbHO BbIBOAUTCA TEMHbIN NPAMOYTrofibHUK. Pacxo,u,omep npoaosnkaert

BbIMUCNATL M (PUKCUPOBATb CYyMMapHbIAi 0O6bEM, HO MOYaCOBbIE U MOCYTOYHbIE

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

yacbl cbmBatoTCS, 3TO FOBOPUT O paspskeHHoN H6aTapee.

Ona yctpaHeHusa nobol HeucnpaeBHOCTWU, OOHAPY>XEHHOW CcpencTBamu

caMoamnarHoCTuKM,

uza2omoseumersiro.
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23. TEXHUYECKOE OBCITYXUBAHUE

23.1. O6Lme ykasaHusl.

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

23.1.2. Tlocne ycTpaHeHUs HeucnpaBHOCTEN HeobXoAMMO MpoBECTU
NPOBEPKY PacXOAOMEPOB Ha HOpMarbHOe (OYHKLMOHNPOBaHWE.

23.2. Mpodunaktnyeckoe obcnyxrBaHne NpoBOAMTCA pa3 B nonroaa.

23.2.1. MNpwn npocunakTnyeckom obCnyxmBaHUM NPOBOASATCA crneayroLme
paboThbi:

BHELLUHWUIA OCMOTP;

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

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

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

23.2.2. Tlepeg npoBedeHneM npPOMUNAKTUYECKOTO 06CMNyXMBaHUS
OTKIOYMTb PAcXo4oOMep OT CUIIOBON NUTAIOLLIEN CeTu.

23.2.3. [poBeas noaroToBuTerbHble onepauuu, MAPUCTYNUTb K
npodumnakTnyeckomy o6CnyxmBaHuio.

BHeLLHWA 0OCMOTP AOMMKEH BKIOYaTh:

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

NPOBEPKY COCTOSAHMSA M3nyyatowmx nosepxHocten Y1 (+V) n YN2(-V), Ha
KOTOPbIX HEe [AOMKHO ObiTb pPXaBUWHbl (PXaBYMHY yAanuTb MENKO3epHUCTON
HaxxgayHon Gymaron). Mepen cHatnem YWN1(+V) n YWN2(-V) cnepyeT oTmeTuTb

MECTO WX PaCMONIOKEHUA HA YCTAHOBOYHbIX MPOUNAX.
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24. MPABUNA XPAHEHUA

24.1. YcnoBusa XpaHeHUst U TpaHCMOPTUPOBaHUS PacXoAOMEPOB OOMKHbI
OCYLLECTBATLCA N0 ycrioBuaM xpaHeHus 3 no FOCT 15150 (-30 °C <t < 60 °C)

24.2. Pacxogomepbl B YynakoBKe NpeanpuUATUA-U3roTOBUTENS MOTyT
XPaHWUTBLCS B YCIOBUSAX KanuTanbHbIX OTanMBaeMbIX NOMELLEHUA NPU OTCYTCTBUU
B BO3/yXe MapoB KUCIOT, LUeroYen n Apyrnx BpeaHbIX BELLECTB.

24.3. CpoKk XpaHeHMss pacxodOMepoB B YMakoBKe MpeanpuaTus-

N3roToBnUTENA OOUH roa.

25. TPAHCINOPTUPOBAHUE

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

25.2. lNepep TpaHcnopTupoBaHWeM npubopbl U AOKyMeHTaums,
BXOASLLME B KOMMMEKT pacxogomepa, AOIMKHbI ObiTb ynakoBaHbl.

PekomeHayeTcs ucnonb3oBaTb TPAHCMOPTHYHD Tapy W MNEPBUYHYIO

ynakoBKy NpeanpuaTUsa-u3roToBUTENS.
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26. MOBEPKA

26.1 lepBuyHas noBepka pacxogomMepa MPOBOAUTCHA MNPU BbINyCKe U3
NPOW3BOACTBA U MOCIE PEMOHTA.

[MoBepka pacxogomMepa nocne YCTPaHEHUs HEeUCnpaBHOCTEN, He
BMUSIOLMX HA METPOJSIOIMYECKNE XapaKTepPUCTUKM (3aMeHa npefoxpaHuTenew,
NpoBOJOB, Pa3bEMOB U T.M.), HE MPOBOAUTCH.

26.2. [llepuognyeckas nosepka pacxogomepa npoBoAUTCHA Npu
3KCnnyaTtauum He pexxe ogHOro pasa B 2 roga.

26.3. BHeouyepegHasd noesepka pacxogomMepa npoBoaAuTCA npu
aKcnnyartauuu B Crieayowmx cryyasax:

1 - npu noBpexgeHun NnoMbbl U yTpaTe LOKYMEHTOB, MOATBEPKAAOLLNX
NPOXOXAEHNE PacXO4OMEPOM NEPUOLNYECKON NMOBEPKMY;

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

26.4. MeTogMka noBepKu pacxogomepa.

26.4.1. Onepauum noBepku

I'IpV| nposeaeHUN NOBEPKU OOJDKHbI BbINONMHATLCA onepaunn, YyKasaHHble

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

26.4.2. CpepncTtsa noBepku
26.4.2.1. MMpu npoBeaeHnn MNOBEPKW JOIMKHbI ObITb NPYMEHEHbI cpeacTBa

N3MepEeHUiA, ykasaHHble B Tabn.5.
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Tabnuuyab

Homep HaumeHoBaHWe  3TanoHHOTO  CPEeACTBa  U3MEPEHUA  unn
nyHKTa BCMOMOraTeNbLHOTO CPEACTBA MOBEPKWA; HOMEP [OOKYMEHTa,
OOKYMEHTa | pernameHTUpyloLero TexHudyeckue TpeboBaHWs K  CpeacTBy;
no noBepke | paspsg NO rocy4apCTBEHHOW MOBEPOYHOM cxeme wu (nnn)
MeTposnorn4yeckne n OCHOBHble TEXHUYECKMNE XapaKTEepPUCTUKHU

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

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

TepMoMeTp PTYTHbIN CTEKNSAHHBIA, Npeaensl N3MepeHns
0-55 °C, knacc TouHocTH 0,1

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

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

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

PacxogomepHas yctaHoska YIBIT, guanasoH namepeHusi
0 — 20 M*/u, norpeLwHocTb * 0,3%

Pynetka u3amepuTenbHas, metannuyeckast - 3[1K3-10
AYT/1 TOCT 7502-89

Mpeanen namepenunsa 10 m; norpewHocTb + 0,5 Mm

[onyckaeTcsa npumMeHeHue Apyrux cpeacts U3MEpEeHU ¢ aHanornyHobIMu
UK NYYLWUMU METPONOTMYECKUMU XapaKTEPUCTMKAMM.

26.4.2.2. Bce cpencrtsa M3MepeHuUin OOMKHbI ObiTb NMOBEpPEHbl opraHammu
locynapcTBEHHOW  METposfiorMyeckon  cnyxbbl M MMeTb  AelcTByllmMe
CcBMOETENbCTBA O NOBEPKE UIN OTTUCKN MOBEPUTENbHbIX KIEenM.

26.4.3. TpeboBaHusa 6e3onacHoCTU

26.4.3.1. K nposegeHuio noBepku [JonyckawTcs nvua, n3yumsLLne
PykoBoAcTBO No aKcnnyaTaumu.

26.4.3.2. Tlpn yCTaHOBKE M MOHTaXe PACXOLOMEPOB AOMMKHbI CTPOro
cobntogatbcs npaBuna TexHUKM Oe3onacHoOCTW, W3MoXeHHble B pasgene 7
"YkasaHus mep 6e3onacHocTun".

26.4.4. YcnoBusi NOBEPKM M NOArOTOBKA K HEW
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Mpu npoBeaeHUM NOBEPKM AOIMKHBLI COGNIOAATLCS CrieayoLmMe YCroBus:

> TemnepaTypa okpyxatoLlero sosayxa (20 + 5) °C;

» OoTHocuTenbHas BriaxHocTb oT 30 go 80 %;

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

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

> NUTaHue: OT CeTU MepeMeHHOro Toka HanpskeHnem (220 =+
4,4) B, vactotoit (50 £ 0,5) 'y;

» otcytctBue Bubpauuun, TPACKM, MarHUTHOro nons, Kpome
3€MHOrO;

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

» pacxogomep OOMmkKeH ObiTb BbiaepxaH B TeyeHve 30 MuUH.

nocrne BKIKYeHNA HanpsaXXeHna nntaHua.

26.4.5. NpoBeaeHve NoBepkm

26.4.5.1. MNMpoBepka BHeLUHEro BMAaa.

Mpu npoBepke BHeLLHErO BUAa OOMKHO ObiTb YCTAaHOBNEHO COOTBETCTBUE
MapKUPOBKW, YyKa3aHHOW B pasgene "MapkupoBaHue w© nnombGupoBaHme"
PykoBoacTBa no akcnnyatauumv, KOMMMEKTHOCTU AaTyvka pacxofa, yKasaHHOW B
nacnopTe, a Takke COXpPaHHOCTb Nnombbl Ha B3.

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

26.4.5.2. OnpoboeaHue

YCTaHOBUTbL pacxogomMep B COOTBETCTBUMM C pasgenamum 8 "lpasuna
yCTaHOBKM 1 MoHTaxa" u 9 "lMoaroToBka n nopsagok paboTsl”.

Mpn noakniodeHun pacxogomMepa K nNUTalOWEn CeTU BbINOMHSAETCA
nporpamma CaMOAMarHOCTUPOBaHUSA W, B Cryyae ee MOMOXUTENbHOro ucxoaa,
aBTOMAaTUYECKN YCTaHaBMMBAETCA pPEeXMM OTOOPaXeHVUs TEeKyLMX 3Ha4YeHuin

N3MepsieMblX BEMMYMH, YTO CBUAETENLCTBYET 06 MCNPaBHOCTY pacxodomepa.
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26.4.5.3. OnpepeneHve OCHOBHOM  MOrPeLUHOCTN  pacxogomepa
AonyckaeTcs nNpoBoAWUTb ABYMS cnocobamu: HaTypHbIM (Ha pacxofoMepHOM
yCTaHOBKE) U pac4eTHO-UMUTALIMOHHBLIM.

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

26.4.5.3.1. OnpepeneHune nNOrpewWHOCTU Ha pacxoaomepHoMn
ycTaHOBKe.

[na onpegeneHuss OCHOBHOW  MOrPELUHOCTM  pacxogomepa  Ha
pacXxofOMEpHOW  yCTaHOBKe  NpeABaputenbHO  HeobXxoAuMMO  BbIMOMHUTL
cnepyoulee:

onpefenuTb ANUHY BHELUHEW OKPYXHOCTM WNW BHYTPEHHUWA AnameTp
usmeputensHoro Tpybonposoda, TOMWMHY CTeHkM Tpybonposoga, MaTepwan
TpybonpoBoga, TN KOHTPOMMPYEMOW cpefbl, BEPXHUA npegen Wu3MepsiemMoro
pacxoaa;

npv nomowwm kHonok "MPOCMOTP", "APXB", "BBOL", "MEHIO", BBectu
3HayeHus1 ITUX NnapaMeTpoB B NamATb Npubopa B COOTBETCTBUU C pasaenamn 9.4;

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

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

3HayeHVsa N3MepeHHOro pacxofa oTobpaxaloTcs Ha avcnnee.

M3mepeHne pacxoda npoBOANUTCSA B TPEX - YETbIpex ToYkax AnanasoHa. B
KaXxgowm Touke hMKCUpPYeTCa He MeHee AeBATM NoKasaHWM XUAKOKPUCTaNINYECKOro
Avcnnes u onpegenseTca cpegHee apudmeTnyeckoe 3HaveHne pacxoaa.

Onpepenexue NOrpeLHoCTV NpU 3MEPEHN pacxofa NPOBOANUTCA NyTeM
CpaBHEHMS 3Ha4YeHW pacxoda, MOMyYeHHbIX C MOMOLLBI pacxodomepa, Co
3HaYeHMsIMU pacxoia B NOBEPOYHOW YCTaHOBKE.

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

roe  Qcp - 3HAYEHMe PaCcXo/a, N3MEPEHHOE C MOMOLLbI0 PacXoaoMepa, Mo/y;
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Q - 3HaueHMe pacxofa B MOBEPOYHON YCTaHOBKe, M/y;

Quaxc - BEpPXHee 3HayeHne guanasoHa n3amMepsemMoro pacxoga, M 3/‘-I;

Mo NnokKa3aHnaM XUOKOKpUcTannnyeckoro auncnnea 3Ha4YeHune

M3MepeHHOoro pacxoaa Bbl4nucrnaeTca no q)opMyﬂe
1 n
H 3
Qcp:_ ZQI,M /'“I,
n o

roe Qi - nokasaHue XMOKOKPUCTaNNU4eckoro  Aucnnes,
COOTBETCTBYHOLLEE N3MepEHHOMY pacxogay. Pacxogomep cuuTaetcs
BblAEpPXXaBLUMM MWCMbITaHWE, €Cnyv MNOrpeLlHOoCTb NpU M3MEepeHuM pacxoga He
npeeblwaeT Tt 1,5 % OT BEpXHEro npeaesa avanasoHa U3MepeHus.

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

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

rae V u - cymmapHbin 06beM, N3MEepPEHHbIN pacxogoMepoM;

V - obbem, nsMepeHHbln Mo MepHuky (unn V = Qt - rge t- nepwog
n3MepeHus).

MuHMManbHbIN Nepuoa N3MepeHnst AoMKeH OblTb He MeHee 20 MUH.

Pacxogomep cuntaeTcs BblaepKaBLUMM UCMbITAaHUS, ECAN BbIYUCIIEHHbIE
3HAYEHUS MOTrPELUHOCTEN MPU BCEX WU3MEPEHUSIX CYMMAPHOro (MHTErparnbHOro)
obbema He npesblwarT =+ 2 %.

26.4.5.3.2. OnpepeneHve nNOrpewWHOCTU pPaCYETHO-UMUTALMOHHbLIM
crnoco6om.

[pn onpegeneHMn NOrpeLlHoOCTN pacxogomMepa pacyeTHO-MMUTaUMOHHbLIM
cnocobom TM-1 ycraHaBnuBaeTCcs Ha 3arfylweHHOM C OOHOW  CTOPOHbI
NPSAMONMHENHOM OTpe3ke TpyObl, 3anornHeHHOM BoAow. [dnuHa TpyObl gorkHa
6bITb He MeHee 500 MM, ¢ BHyTpeHHUM anameTpom oT 80 go 200 mm.

Ona onpegeneHnst MOrPELIHOCTM pPacyYeTHO-UMUTALMOHHBIM crnocobom

HeoBXoOVMO BbIMOMHUTL CrieaytoLLee:
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> onpeaenuTb ANUHY BHELIHEN OKPYXHOCTU WMW BHYTPEHHWIA AMaMeTp
oTpe3ka TpybonpoBoaa, TOMWMHY CTeHKM TpybonpoBoda, matepwvan
TpybonpoBoga, BepXHWI npegen namepsemMoro pacxoga Ans AaHHOro
TpybonpoBsoaa (cMm. Tabn.1);

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

npubopa B COOTBETCTBUM C pasgenamu 9.4;

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

OnpepeneHne OCHOBHOW MOrPeLLHOCTM NPOW3BOAMUTCS MpWU HYNEBOM pacxofde B
TPeX KOHTPOMbHbIX TOYKaX, UMUTUPYIOLLMX PACXOA, COOTBETCTBYHIOLMIA 3HAYEHUAM
20, 80 n 100 % ot 3agaHHOro BepxHero npegena pacxoga. [ns storo Heo6xoaMmo
nepentn n3 pexvma "MSMEPEHUA" B pexum "MOBEPKA" npu nomowm kHonku
"M"; Toroa Ha gucnnee nNosiBUTCA coodLleHue:
MEHIO MOJIb30B-J1A
Oanee nouck pexuma "TTOBEPKA" ocywectBnsieTca ¢ noMoLlbto
kHonok "Tpocmotp M unm "Mpocmotp U". Ha aucnnee pomxHo nosBUTLCA
coobLeHue:
"MMT. MOBEPKA"

Bxog B pexum "MIMUT. MOBEPKA" ocyliectBNseTCa C NOMOLLBI KHOMKK

"BBO[M". Ha aucnnee nosiBuTcst COobLLIEHME:

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

roe Ha BepxHem CTpoke auvcnnes oTtobpaxaeTcs 3HavyeHve MMUTUPOBAHHOTO
pacxoga B NepBON KOHTPOSbLHOW TOYKe B MpoueHTax OT BepxXHero mnpegena
N3MepeHns pacxofa W ero YMCreHHoe 3HaveHue, N3MepeHHoe pacxofoMepoM, a
Ha BTOpOM CTpPOKe pAucnnes - 3HavyeHwe cymmapHoro obbema, u3MepeHHoe
pacxogoMepoM B TOW Xe KOHTPOSIbHOM TOYKE B M3, M3mepeHne cymmapHoro

obbema HauMHaeTCss U OCTaHaBnMBaeTCsi C nomMoubio kHonku "BBOL". TMpwu
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n3MepeHnmn cymmapHoro obbema B NEBOM HUXHEM yrny pgucnneda nodasnAeTcda
CMBOI «‘[ »

Mepexon Kk crieaytoLLeii KOHTPOMBHON TOYKE OCYLLECTBMSETCS C NOMOLLBIO
kHonku "MpocmoTp " unm "Mpocmotp U". Ha ancnnee nosisutca coobiueHue:

80% [4ncrneHHoe 3HayeHue] W
[uncneHHoe 3Ha4veHue] M3

roe Ha BepxHeW CTpoke Aaucnnes oTobpaxaeTcs 3HadYeHne MMUTUPOBAHHOIO
pacxoga BO BTOPOM KOHTPOMbHOM TOYKE B MpOLEHTax OT BepxHero npegena
N3MepeHUs1 pacxoda U ero YMCrieHHoe 3HadeHue, M3MEepPEeHHOEe pacxodoMepoM, a
Ha BTOPOW CTPOKE OuUCMNes - 3HayeHue CcymMmapHoro obbema, W3MepeHHoe
pacxoAoMepoM B TOWM € KOHTPOSbHOW TOYke B M2, M3mepeHne cymmapHOro
obbema HauMHaeTCs M OCTaHaBnMBaeTCcs C nomollbio kHonku "BBOL". TMpwu

M3MepeHnmn cymmapHoro obbema B JIEBOM HUXHEM yrny pucnned noasndeTca
CUMBOI ((I »

Mepexopn k cnegyoLLen KOHTPOSTbHON TOYKE OCYLLECTBMSIETCA C MOMOLLBIO
kHonku "MPOCMOTP". Ha ancnnee nosButcs cooblieHne:

100% [4ncneHHoe 3Ha4YeHne M3y
[4uncneHHoe 3HaveHmne] m

rAe Ha BEepxHen CTpoKe Aucnnesi oTobpaxaeTcs 3HayYeHWe WMWUTUPOBAHHOMO
pacxoga B TpeTbel KOHTPOSbHOW TOYKe B MpOLEHTax OT BepxHero npegena
M3MepeHnst pacxoda u ero YMCNeHHoe 3HayeHue, U3MEPEHHOe Pacxo4oMepoM, a
Ha BTOPOM CTPOKe [AWCNies - 3HavyeHMe CymMmapHoro obbema, W3MepeHHoe
pacxo4oMepoM B TOWM X€ KOHTPOMbHOW TOYKE B m>. M3mepeHne cymmapHOro
obbemMa HauMHaeTCsd M OCTaHaBnMBaeTCs C nomowpblo kHonku "BBOMAB". Mpu

M3MepeHnmn cymmapHoro obbema B NEBOM HWXHEM yrny pgucnneda noasnAeTcA

CUMBOJT « ‘[ »
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3HayeHne BLIXOAHOrO CuUrHama B Kaxgow KOHTpOJ'IbHOI;i TO4YKe
onpegenseTcs Kak cpedHee apudMeTMyeckoe 3HayeHwe He MeHee [eBATU
nokasaHun XNOKOKpUcTannnyeckoro amcnnes.

lMorpelwHocTs ¥ onpenensetca no dopmyne

V4 :(Qcp' Q)100/ Q wmake , %,

rae Q¢ - CpegHee M3MepeHHOe 3HayeHuWe pacxoda B KOHTPOSIbHOW
TOYKe, M v;

Q - pacuyeTHOe 3HauYeHNe Pacxofa B KOHTPOMLHOM TOUKe, M>/u;
Q wakc - BEPXHEE 3HAYEHME 3a[iaHHOMO PacyeTHOTO Pacxoaa, M /u.

MorpelwHoCTb NpY U3MEPEHUN CYMMapHoOro (MHTerpanbHoro) obbema

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

rae Vu— CyMMapHbIi 06beM, U3MEPEHHbIV pacXoAoMepOM;

V - pacyeTHOe 3HayeHWe CyMMapHOro (MHTerpanbHoro) obbema B
KOHTPOnbHOM ToYke 3a nepuog usmeperuns (V = Qt, rae t - nepmog namepeHus).

MuWHVMManbHbIA Nepuoa N3MepeHus LOmKeH ObiTb He MeHee 20 MUH.

Pacxogomep cumTaeTca BblAEpPXKaBLUMM UCMbITAHUSA, €CMM  OCHOBHAas
norpewHocTb He npesblwaet 0,75 oT npegena AonyckaemMon OCHOBHOM
MOrpeLUHOCTH.

Bosspat w3 nwboro nyHkta pexuma "TMOBEPKA" B pexum
"MISMEPEHWA" ocywectBnseTca AByKpaTHLIM NCMNOMb30BaHNEM KHOMKK "M".

26.5. OdopmneHune pe3ynbTaToB NOBEPKU.

26.5.1. Tlpu nNONOXWTENbHLIX pesynbTaTax MepBUYHON  MOBEPKMU
npou3BoAnTCA 3anncb B Macnopte O TOAHOCTM npubopa K MNPUMEHEHWIo C
yKasaHvWeMm faTbl NOBEPKU.

26.5.2. Mo pesynbTataMm MNepUOSUYECKON UNN BHEOYEPEeOHOW MOBEPKU
COCTaBrAeTCA MPOTOKON, KOTOPbIA CKPENNSeTcsd OTTUCKOM MOBEPUTENbHOrO
Knenma.

26.5.3. Tpu oTpuuatenbHbix pesynbTaTax MOBEPKM pacxodoMep He
JonyckaeTcs K 3KcnryaTauum, B Macnopte MpoOM3BOAUTCS COOTBETCTBYHOLLASA

3anncb 0 HenpurogHoCcTK, a an6op oTnpaBnAeTcA B PEMOHT.
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27. PEKOMEHAOYEMbIE CMA3KU A1 BBOOA
YNbTPA3BYKOBbIX KONIEBAHU/A B TPYBEONPOBOA

271. [Ons BBoAa ynbTpa3ByKoBbIXx konebaHun B  Tpybonposoa
pekoMeHOyeTCs WCMonb3oBaTh cregyllme cmaskm (B nopsigke  ybbiBaHWA
achbdekTMBHOCTM): anokcuaHas cmona 6e3 oteepauTtens, LWPYC, nuton, conugon.

27.2. C TouKM 3peHns acpeKTMBHOCTN BBOAA YNbTPa3BYKOBbIX konebaHus
B CTEHKY TpybonpoBoaa ny4llen 13 nepeyvncrieHHblX SBAsSeTCs anokcuaHas cMmona
npu TemMnepaType KOHTponMpyemon cpeapl oT +5 1o 40 °C.

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

pekomeHayeTcs npumeHsATb LUPYC vnu nuton.
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NPUNOXEHWE 1
CTPYKTYPA YCJIOBHOIN O OBO3HAYEHNA PACXOOOMEPOB

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

'y r r

Tvin
pacxogomepa

Hanu4yne 6noka
TOKOBOIO BbIX0Aa

Hanunuune 6noka RS232
nnu RS485

Hannune GSM-mogema
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MPUNOXEHWE 2
SMKOPbI HAMPSXKEHNIA

A — anekTpuyeckass nomexa B MOMEHT W3My4YeHUs 30HAMPYHOLLErO
yNbTPa3ByKOBOrO MMNYIbCa;

B — BocnprvHUMaeMbI ybTpa3ByKOBOW CUrHasn
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NPUNOXEHWE 3

FABAPUTHBLIE N YCTAHOBOUYHbLIE PASMEPGI
NMEPBMYHOIO NPEOBPA3OBATEJSIA MMMM-1

‘A

YUL(+V) Bun A HatsxHom

| BUHT
enb gip T gl
Dy It L\_ = 91
» i+ \ N | +i+
I \ !
| \ Mpwx1umHoe I
I ' ycTpoWcTBO |
i \
| |
/ [ 1
[+ | I+[! [+
gy~ i ! 2
YCTaHOBOYHbIN Tpy6onposoa
npocunb
L ' YWN2(-V)
420

L- paccTosiH/e Mexay Aatymkamu



MPUNOXEHWE 4
FABAPUTHBLIE N YCTAHOBOYHbLIE PASMEPbI
OJIEKTPOHHOI O BJTOKA B3-1

190

.
>

A

190

. ODOT | O

115

120

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

[e)[e)[e)

123

) kK 3BM
|
]
-

O|0|| 0|0 m
1542
0 MA
0

g | 5D
oI+ T T

‘—

S )
:l]g ]
—[o]g y

t L




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

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

D T
:

O~220B
50y,

I
i
J

)

* YkasaH OCHOBHOW BapuaHT NS MOAKIIOYEHWs pacxogomepa K 9-
KOHTaKTHOMY MOpTY, a B ckoGkax — AN NOAKMYEeHUs K 25-KOHTakTHOMY MopTy

KoMMbloTEpa.
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NPUNOXEHWE 7

OCKMN3 YCTAHOBKM MMrM-1 HA TPYBOIMNPOBO[
(Bna ceepxy)

BapwuaHT V (ogHOCTOpOHHAS ycTaHoBKka YW1 n YN2)

H>10Dy , h>5Dy
- P
YU1(+V) YU2(-V)
EH B

BapwuaHT Z(aBycTopoHHasa yctaHoBka YW1 n YN2)

H>10Dy h>5Dy
>
YU1(+V)
HanpasneHue
CE) noToka
Y2 (-V)



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

YcTtaHoBka [IMlM-1 nocne "konexna"

2Dy<H<10Dy,
YA(+V) | YU2(V)

Q > HanpasneHue

noTokKa

YcTtaHoBka NMN-1 go "koneHa"

2Dy<h<5Dy |
y|/|1(+V) 1 YN2(-V) I

|
HanpaBneHmeé |
noToka |

I

YctaHoBka NlN-1 nocne "TporHuka"
g 3Dy<H<10Dy
YUA(+V) | YUN2(-V)
8:[['-) i ﬁanpasneHme

noToKa

YcTtaHoBka IMIM-1 go "tporiHuka"

2Dy<h<5Dy
>
YN1(+V) YN2(-V) L
i M
oo )
HanpaBneHune

noTokKa
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NPOOOITKXEHNE NMPUNOXEHWA 8

YcTtaHoska [MrM-1 nocne "koneHa"
, . 2Dy<H<10Dy,
P
|

YU(V) | ‘

T IJI{Q'*'MpaBneHme ,.,,

YW2(v) noToka :

YcTtaHoBka [MM-1 go "koneHa"

__2Dy<h<5Dy

YUA(£V) | YM2(-V) : |
Hanpasm&.'{} ''''''''''''''' 7"

noToKa

YctaHoska [M-1 nocne "TpoiHuka"

3Dy<H<10Dy
-
] YUI(V) | YM2(V) |

! HanpasneHue
|

noTtoka ‘

YcTtaHoBka [MM-1 oo "TporiHmka"
2Dy<h<5Dy

|

|
YUA(+V)! ‘ |

— >\
HanpaeneHue
notoka




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

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

L- paccTosHne mMexay gatyvkamun

BapuaHT kpenneHvsa ¢ nomoubio 3axuma

Bont M6

E CranbHol yronok
A40x40x5
| —|
YCTaHOBOYHBIN
npocunb

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

C OMAMETPOM 500< Dy< 1500 mm

Bug A
Mpykumros HarspkHow
*A YN1(+V) YCTPONCTBO

2
y

\\A
\_/

Ci I — |
it

T | |
1| =
i gip
Lene YCTaHOBOUHBI yM2(-V/Lﬁ7 ¥
npodunb

L

BYIHT
T]\_ﬂ/ Ef/ Tpy6onposog
b e
|
i
|
|
|
i
H

L- paccTosiHve mMexay AaTyukamu
BapuaHT KkpenneHusi ¢ NOMOLIbIO 3aXnMma

Bont M6

CTanbHoW yronok
A0xA40x5.
= J

YcTaHOBOYHBI
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MPUNOXEHWE 11
OCKM3 MOHTAXA Mr-1 AnA NAMEPEHUA PACXOOA B TPYBOMNPOBOE C

ONAMETPOM 600< Dy < 2000 MM

Bun A
A HP”WI:‘MHDe HatsaxHoit
CTPONCTBO
YN1(+V) Y P BUHT 100
L A
P Dy o dh h Tpy6onposoa
- > bl
/ \ + :,’é il +i[+
: \ v
- T ;
H|[+ E§>
l =1
q

Llens YCTaHOBOYHbI !
npochune YWN2(-V)

L- paccTosiHMe mexay AaTinkamm

BapuaHT Kpennexus ¢ NoMoLbio 3aXuma

CranbHoii yronok

YCTaHOBOYHbII
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NPUNOXEHWE 12
OCKM3 MOHTAXA Mr-1 AnA NSAMEPEHWA PACXOOA B TPYBEOINPOBOJE

C OWAMETPOM Dy< 300 mm TPV OOHOCTOPOHHEN YCTAHOBKE
YIIbTPA3BYKOBbIX N3MTYYATENEN

Bua cBepxy

YCTaHOBOYHbIN

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

L- paccTosiHMe Mexay aaTymkamu
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®
CVITTHK

rlpOVISBOﬂ,CTBEHHOG Hay4dHoOe npeanpuatTune

no pa3paboTke U NPON3BOACTBY NPOMBILLIIEHHbIX NPpMGopoB

PACXOJIOMEP YJbTPA3BYKOBOH
C HAKVIAJHBIMH U3JTYYATEJISIMHU

«AKPOH-01»

PykoBoacTBO No akcnnyaTaumu

BHUMAHUE! HEOBXOOMMO CTPOIO
COBJIOAATb COOTBETCTBUE
3ABOACKUX HOMEPOB HA
AKYCTUYECKUX NMPEOBPA3OBATENAX
M ANEKTPOHHbIX BITOKAX!
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