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1. BBEOEHUE

HacTosiee pykoBOACTBO MO  9KChnyaTauum npegHasHadyeHo Ans
M3y4YeHus npuvHUMNa OencTBUSA M YCTPOMCTBA pacxodoMepa ynbTpas3ByKOBOro C
HaknagHbiMu nanydatensmm AKPOH-01-1 (B ganbHeiiwem - pacxogomep), npasun
MOHTaxa, NOArOTOBKM Kk paboTe, NOBEPKU, HANadK1 N TEXHUYECKOro 0OCNyXNBaHNA

B yCNnoBUAX 3KcnnyaTtauuun.

2. HABHAYEHME

Pacxogomep AKPOH-01 npegHasHayeH Ans um3mepeHus 06BbEMHOro
pacxoga M CyMMapHOro (MHTerpanbHoro) obbema (Konuyectsa) 3ByKOMpPOBOAALLMX
XnMOKocTe, B TOM 4MCrie CTOYHbIX BOA, MPOTEKawWMX B  HamoOpHbIX
TpybonpoBoaax, M3roTOBMEHHbIX U3 3BYKOMPOBOAALLMX MaTepuarnos, Ans KOHTPOons
M yyeTa, B TOM YUCIe KOMMEPYECKOrO, B KaHanM3aLMOHHbIX CETSX, Ha OYUCTHbIX
COOPYXXEHWSIX, MPOMBILLUMEHHbIX MPEANPUATUAX U T.4.

BbixogHon curHan pacxogomepa — MoKa3aHUsA XUOKOKPUCTaNMYecKkoro
avicnnesd, Ha KOTopoMm oOTobpaxalTca pesynbTaTbl M3MEpeHUMs OOGbeMHOoro
pacxoga v CyMMapHOro (MHTerpanbHOro) ob6bema (KONMYecTBa) XMAKOCTH,
npoTekatoLlen Yepes Tpybonposoa B MPAMOM MM o6paTHOM HanpaBneHwum.

JononHutensHO Ha gucnnee MOXeT oTobpaxaTbCa cnegywoulas
MHpopMauus:

®  3MEpEeHHbIE 3HAYEHUS KOHTPOINUPYEMbIX BEMUYVH:
- CKOPOCTU MOTOKA XXMOKOCTY;
- BpEMEeHN HapaboTKu;
- JaTbl M BpEMEHW;

®  COOEPXUMOE apX1BOB;

- novacoBoro — 1925 3anucen;



- nocyTo4Horo — 2200 3anucen;
- nepepbiBoB yyeTa — 100 3anucen;
e MapameTpbl TpybonpoBoaa;
e  TWM KOHTPONMPYEMOW XMAKOCTM (BOAA - XOnogHasi, ropsiasi;
CTOYHble BOAbI U T.4.)
e VHAMKaUUsi HACTPOWKM aKyCTMYECKOro kaHara npy MOHTaxe;
e  OMarHocTM4yeckue coobLueHus.

BbiBOO MHOpMaLMM Ha OUCNNEN OCYLLECTBNSETCS C NOMOLLbK KHOMOK
"MPOCMOTP", "APXWVB", "BBO[L", pacnonoxeHHbIX Ha nepeaHen naHenu
npubopa, n kHonku "MEHHKO", pacnonoxeHHOW nog KpbILLKon npubopa.

Pacxogomep moxeT wumeTb BbixogHow curHan 0-5, 0-20, 4-20 mA
MOCTOSIHHOrO  TOKa, MNPSIMO  MPOMOPLMOHAnbHbLIM  abCONMIOTHOW  BENMYMNHE
N3MEpPSIeMOro pacxofa >XWMOKOCTW, penevHbIi BbIXOA (CyXue KOHTaKTbl pene:
MaKcuMarnbHOe Hanps)keHue Ha KOHTakTax He 6onee 100 B nocTosiHHOro unu
NnepemMeHHOro TOKa, TOK 4Yepe3 KOHTaKTbl pene He 6onee 80 MA) wnm
WUMMYIbCHBIN BbIXOA C HOPMUPOBaHHLIM BECOM MMMYIbCa (CyXuUe KOHTaKThl pene:
MaKcuMarnbHoOe Hanps)keHue Ha KOHTakTax He 6onee 100 B nocTtosiHHOro unu
nepeMeHHOro Toka, TOK Yepe3 KOHTaKTbl perne He 6onee 80 MA), BO3MOXHOCTb
BblBOAA MHOPMaLMM Ha KOMMbIOTEP Yepe3 BCTPOEHHbIN UHTepdenc RS-232 nnn
RS-485, a Takke BO3MOXHOCTb NoAkMYeHns Kk GSM-mogemy npou3BoacTBa
dupmbl CurHyp anst 6ecnpoBogHoN nepeaayn MHopMaLmn.

BHumaHue! Ba3zoeasi Modesib pacxodomepa He ek/roYaem e cebsi
6510k MoKo8020 8bIx00a, 6JI0OK UMMYJILCHO20 8bix00a, 650K peseliHo20
8bixo0a, 6510k RS-232 (RS-485) u GSM-modeM. Heob6xodumMocmb ycmaHoeKu
amux 6510koe8 mpebyemcsi yka3bieamb Mpu 3akase.

Mpumep 3anmcm 0603HAYeEHUss pacxogoMepa C TOKOBbIM BbIXOOHbIM
curHanom, uHrepdencom RS-232 n GSM-mogemom npu 3akase v B JOKyMEHTaLMK
Opyron Npoaykuum, B KOTOPOKM OH MOXET ObITb NpumeHeH lMpunoxeHne 1):

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



3. COCTAB PACXOOOMEPA

3.1. Pacxopomep BkntoyaeT B cebsi nepBuyHbIN npeobpasosaTtens M1-1
N aNeKTPOHHbIN Bnok B3-1, coeguHeHHble Mexay cobon AByMSA oTpeskamu kabensi.

IMr-1 cocTouT U3 AByX yNbTpa3ByKoBbIX uanyyarenen YU1(+V) n YU2(-V)
N YCTPOMCTBA ANsi UX KpenneHus Ha Tpybe (YyCTaHOBOYHbIE Npodunm).

3.2 OnvHa nuHum ceasm mexay [M-1 u B3-1 10 M, BO3MOXHO ee
yBenuyeHne no cneusakady o 50 m. CoeguHutenbHbln kabenb PK 75 - 3 - 32

BXOAUT B KOMMJ1EKT NOCTaBKW.

4. TEXHWYECKUE OAHHBIE

4.1. Pacxogomep obecrneuvBaeT u3MepeHuMe OOBLEMHOro pacxoga U
CYMMapHOro (MHTerpanbHoro) obbema (KonM4ecTsa) 3ByKONPOBOAALLMX KUAKOCTEN
C HU3KMM copepKaHuem rasoobpasHbiXx WU TBepAbIX BELLECTB MPU MOSHOCTbLIO
3anoNfiHEHHOM Ce4YeHMU HanopHoro Tpybonposopaa. [lonyckaercsa Hanuuve B
KOHTPONMMPYEMOWN Cpeae ras3oBbIX BKIOYEHUI N TBEPAbIX YaCcTuUL, B KONMYECTBE HE
6onee 1 % obbema KOHTPONMPYEMOM KUOKOCTH.

4.2. TMN-1 yctaHaBnvBaeTcs Ha NPAMOINVHENHOM y4dacTke Tpybonposoga
AnvHon H > 10Dy go mecTa ycTaHoBKM 1 AnuHoii h = 5Dy nocrne mecTta ycTaHOBKM
(npunoxenue 7). MNpegnoytutenbHo ycTaHaBnuBaTb [1M-1 Ha ropu3oHTanbHbIX
yyactkax TpybGonpoBOAOB B FOPU3OHTaNbHOM NMOCKOCTW, HO [OMycKaercs
yCTaHOBKa Ha NpPOM3BOSIbHO OPMEHTMPOBaHHLIX Tpybonposodax npu BOCXOASALLEM
OBVXXEHUWN NOTOKA >XXUAKOCTW.

4.3. [OonyckaeTtca yctaHoBka [1l1-1 Ha COKpalleHHOM MNPSAMOSIMHENHOM
yyacTke Tpybonpoeoaa Ha pacctosiHn 2Dy< h <5Dy nepeg TPOMHWKOM UMK
nepes KoneHom, a Tawke Ha pacctosHun 3Dy <H < 10Dy nocre TpoWHUKa U Ha

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



MM-1 ycraHaBnNuBaeTCsA B MNJIOCKOCTW, MNEepPNeHAUKYNISIPHOW MNNOCKOCTU
«TPOMHUKA» UMK «KONEeHay.

4.4. YnbTpa3ByKOBble U3NyyaTenu ycTaHaBNMBaloOTCS Yepes3 Crovi cMasku
(anokcugHas cmona 6e3 oteepantens, LUPYC, nuton) Ha Hapy»HOI NOBEPXHOCTH
TpybonpoBoaa, O4MLLIEHHON OT rPsi3n, KPacku, PXKaBUuHBbI.

4.5. Matepuan TpybonpoBoga - nobol 3BYKONPOBOAALWMA MaTepuarn.
TonwwuHa cTeHkn Tpybonpoeoaa - ot 2 4o 50 Mm.

4.6. KoHTponupyemas cpega - FOMOreHHasi >XWOKOCTb CO CKOPOCTbIO
pacnpocTpaHeHus 3syka 800 - 2000 m/c, npu TemnepaTtype ot - 10 ao +80 °C (o
150 °C no cneugakasy).

4.7. Pacxogomep obGecneuvBaer uamepeHve 0OBLEMHOro pacxoga Wt
CYMMapHOro (MHTerpanbHoro) obbema (Konuyectea) XWAKOCTM Npu AvameTpax
ycrnoBHoro npoxoga Tpybonposoga Dy ot 40 go 2000 mm B gMana3soHe oT 2% Ao
100% BepxHero npegena W3MeEpPSEMOro  pacxoda, YCTaHaBNMBaAeMOro
nonb3oBatenem no n.13.2.4 (tabn.1)

Tabnuua 1

ONATMA30HbI UISAMEPAEMBLIX PACXOJ0B
N PA0 OINAMETPOB YCIIOBHOIMO MNMPOXOOA TPYBEOMNPOBOAA

HOuametp ycnosHoro | [lnanasoHbl namepsieMbiX pacxofos,
npoxoga, 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. NutaHne pacxogomepa OCYLLECTBMSETCH OT CETU NEPEMEHHOro Toka
+22 o
HanpsbkeHnem (220 “55) B uactoton (50+ 1) Mu. Mo cneysakasy moryT msrotas-

nMBaTbCs PacXoAoMepbl C HanpspkeHnem nutanus (12 + 2) B noctosHHoro Toka.

4.9. MowHocTb, noTpebnsiemasi pacxo4oMepoM, He OOMKHa MpeBbilaTh
10 BA npwu HanpsbkeHun nutaHus 220 B nepemMeHHOoro Toka.

MoLuHocTb, noTpebnsiemas pacxo4oMepoM, He OOMKHa npesbiwate 1 BT
npuv HanpsbkeHun nutaHna 12 B nocTosaHHOro Toka.

4.10. Pacxogomep gonyckaeT MOAKMYEHMEe BHELHEW Harpysku B Lenb
BbIXOOHOMO CMrHarna nocTostHHOrO ToKa:

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

4.11. TemnepaTypa Bo3gyxa, okpyxatowero 63-1, gormkHa 6biTb 0T -20 go
+50 °C, MMN-1 — ot - 40 go +70 °C ( go +150 °C no cnewusakasy).

4.12. AtmocdhepHoe pasrnieHune - ot 84 go 108 klMa (ot 630 o 800 mm prT.
CT.).

4.13. CTeneHb 3alluTbl OT BHELIHUX Bo3aencTsuin obonodkm MM-1 - IP65,
B3 — IP65 no NOCT 14254.

4.14. Macca pacxogomepa gomkHa 6biTb, He 6onee:

Mr-1 — 0,7 kr (6e3 ycTporcTBa KpenrneHus Ha Tpy6e),

B3-1-1,5kr.

4.15. Mpwn ycraHoBke [M-1 cormacHo n.4.2 npegenbl [OMYyCKaeMon
OCHOBHOW NPUBEOEHHOW MOrPELHOCTM Mpu u3MepeHun obbemHoro pacxoga B
npeaenax ot 2 go 100 % AnanasoHa U3MeHeHUs1 pacxoda He OOMKHbI NPEBbIAaTh

+1,5%.

Mpun namepeHnmn obvemHoro pacxoga B npegenax ot 0 oo 2 % AnanasoHa
N3MEPEHNsI NOrPELLHOCTb HE HOPMUPYETCS, MOKa3aHusi Npubopa paBHbI HYIHO.

Mpenenbl gonyckaemMon OCHOBHOW OTHOCWUTENbHOW MOrpelHocT! npu
N3MEpPEHNM CYMMapHOro (MHTerpanbHoro) obbema (konu4yectsa) B npegenax ot 2

0o 100 % ananasoHa U3aMeHeHus1 pacxofa He AOMKHbI NpeBbiwaTh * 2 %.



4.16. MNpu yctaHoske [N-1 cornacHo n.4.3 oNONHUTENbHAsA NOrPELLUHOCTb
n3mepeHnss obbemMHOro pacxoga W CymMMapHoOro (MHTerpanbHoro) obbema He
AomnxHa npesbiwats 0,2 gonyckaemon OCHOBHOM NOrPeLHOCTN NpU YMEHbLLEHWUN
pacctosHun H n h oTHOCUTENBHO CBOMX HOMWHanbHLIX BenuumH 10Dy n 5Dy Ha
Kaxabi 1Dy.

4.17. Tlpy OTKMIOYEHUUN HaNPSXEHUS NUTaHWA PacxodoMep COXpaHsieT
apX1BHYIO MHOPMALIMIO HE MEHEee OJHOro roga.

4.18. MonHbIN cpegHUn cpok cryxbbl pacxogomepa A0 cnvcaHust 6 net, a

Npu U3MEPEHUN BbICOKOTEMNEPATYPHBIX cpeq - 3 roaa.

5. YCTPOUCTBO U NMPUHLUIM PABOTbI

5.1. MpuHUun pAencTBMA pacxogoMepa OCHOBaAH Ha WU3MepeHuu
pa3HoCTH BpemMeHu pacnpocTpaHeHus aKyCTU4YeCKNX Kone6aHum,
nepecekawwWwmx MNOTOK KOHTPONMPYEMOM cpeabl nog yriaom K oOcu
Tpyb6onpoBoga B ABYX MPOTUBOMNOJSIOXKHbLIX HanpaBfieHUAX: MO MOTOKY W
NpPoOTUB NOTOKa.

3Ha4yeHre CKOpOCTM MOTOKa U BenuMyMHa OOBbEMHOro pacxofa XuakocTu

BbIYMCIATCSA MO hopmyram:

T, -T
=~ KoK, Ke
T, +T,
2
oDy

roe V - 3HayeHue CKOPOCTU NOTOoKa XMUOKOCTY,
Q - 3HayeHne 06bEeMHOro pacxoja;
T.v — Bpems pacrnpoCTpaHeHNs akyCTUYECKOro CuUrHarna npoTUB OBUKEHUS
NoToKa XXWUOKOCTU,
T.w — BpPeMs pacnpoCTpaHeHUs aKyCTUYeckux KonebaHuii  BOOMb
OBWXEHWS NOTOoKa XUAKOCTY,

Ko — ko3ah1LMEHT NPONOpUMOHANbHOCTY;



K1 - nonpaBoYHbI KOIMMUUNEHT, YYMTbIBAIOWMUA BIIUSHWE MECTHOTO
TMAPaBAMYECKOro  COMPOTUBIEHMS (8biquCrIFEMCS  @emomamuyecku 8
3asucumocmu om guda 2udpas/IUYecKo20 COMPOMUB/IEHUsT U PacCcmosiHUss om
Heao 0o mecma ycmaHosku [11-1);

Ke - rmapoanuHamMmnyeckmin KO3 puLNeHT (sbiqucnsiemesi
asmomamuyecKu, 8 3agucuMocmu om 3HayeHul eenuduH Do, V, muna xudkocmu,
CpOKa aKcnnyamayuu u Mamepuaia mpybonpogoda);

D, - onameTp Tpyb6onposoaa.

3HayeHne cymmapHoro (MHTerpanbHoro) obbema  (KorudecTsa)
NpoTeKalLlen  XUOKOCTU  BbIYUCNAETCA  Kak  pe3ynbTaT  YMCIIEHHOro
WHTErpMPOBaHNSA MOSYyYEHHbIX 3Ha4YyeHu’ OOBEMHOro pacxofa; napaniensHo
BEOETCS! Y4ET BPEMEHU UHTErPUPOBAHMSI.

B pacxogomepe npegycMOTPEHO camoguarHoctupoBaHue: 6onbluas
YacTb BO3MOXHbIX HENCNPABHOCTEN aBTOMAaTUYECKN OBHapyxMBaeTCcs B npoLecce
dyHKUMOHMpOBaHMSA npubopa u oTobpaxaercs Ha pgucnnee (cm. pasgen
"B0o3MOXHbIE HENCMPABHOCTU 1 CNOCODbLI MX yCTpaHeHus").

5.2. YnbTpassykoBble u3nydatenu (npuemHukn) YU1(+V) n YN2(-V)
npegHasHayeHbl Ans npeobpasoBaHUs MNOABOAUMBIX K HUM  3M1EKTPUYECKMX
CUrHanoB B akyctuyeckne konebaHus, BBOA nocrneaHnx B CTEHKY Tpybonposoaa v
Jarnee B KOHTpONnupyemyto cpegy nog yrriom K ocu Tpybonposoga, a Takke Ans
npeobpas3oBaHna NpoLIeLnX Yepes CTeHKM TpybonpoBOAa W KOHTPOMMpyemyto
cpeny akycTuyeckmx konebaHui o6paTHO B 3MEKTPUYECKME CUTHATbI.

OcHoBon nany4yaTens (MPUEMHUKA) ABMSETCA Nbe30KepamMny4ecknii OUCK,
paboTalolmii Ha OOHOW U3 PE30HAHCHbIX YacTOT. JTOT Mbe30KEPaMUYECKUI OUCK
Kpenutca K MeTaniM4yeckoMy KIuHY, KOTOpbIn obecneyvBaeT BBOA aKyCTUYECKMX
konebGaHnin B KOHTPONUPYEMyl cpegy Mo yrioM K ocu Tpybonposoga. KnuH
CBEPXy  3aKpblBaeTCca  MeTannMyeckom  KpbIWKOW. BHYyTpeHHss  nomoctb
3aMosHAETCS FepMETMKOM.

5.3. OnektpoHHbIn 6rnok B3-1 npegHasHayeH Ons npeobpasoBaHus
pPa3sHOCTM BPEMEH pPacnpoCTPaHEHUst aKyCTUHeCKUX konebaHnii B KOHTPONMpyemon

cpene B NoKa3aHUA XXNOKOKpUctTanin4eckoro amcnnes.
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6. MAPKUPOBAHMUE U NITOMBUPOBAHUE

6.1. Ha TMM-1 gomkHbl ObiTb HAHECEHbI HAVMEHOBAHWE U MOPSAKOBLIN
Homep MM1-1.

6.2. Ha nepeagHeit naHenu B3-1 gormkHbl ObITb HAHECEHDI:

1) 3Hak yTBepxxaeHus tuna no MNP 50.2.009-94;

2) ToBapHbI 3HaK NPeAnpUsSTUA-U3roToBUTENS;

3) TMN ¥ NOpsSAKOBbLIA HOMEP pacxogoMepa MO CUCTEME Hymepauuu
npeanpuaTUA-U3roToBUTeEnNs;

4) nopsiakoBbin Homep [MM1-1;

5) nopsigkosbIi Homep B3-1;

6) HanpsbkeHue n YacTtoTa nuTaHus, B, Ny;

7) rog N3roToBreHus.

6.3. MpegycmoTpeHo onnomMompoBaHue aNekTpoHHoro 6noka 63-1.

7. YKASAHUE MEP BE3OMNACHOCTU

7.1. K MOHTaxy, [OeMOoHTaxy, 9KcniyaTauuu,  TEXHUYECKOMY
06CnyXMBaHMIO U PEMOHTY PacXO4OMEPOB AOMYCKaAOTCA TOMbKO Nuua, U3ydmsluMe
HacTosiLee PyKOBOACTBO MO 3KCMyaTaumu, npoweawme UHCTPYKTaX Mo TeXHUKe
6esonacHoCcTM npu  paboTe C  3NEKTPOTEXHUYECKMMM  yCTaHOBKaMu U
paaVOo3reKTPOHHOM annapaTypon.

7.2. B pacxogoMepe UMEeTCs Lienu, Haxoasilumecs nog onacHbIM Ans
XU3HM HanpshkeHnem 220 B.

7.2.1. KaTeropmyecku 3anpellaeTcsi SKChnyaTauusi pacxogomepa npu
OTKPbITbIX KPbILLKAX.

7.2.2. Tlpy OTbICKAHUN HEUCNPABHOCTEN BO BKIMHOYEHHOM pacxogoMmepe
HeobXoaAMMO MPUHSATE Mepbl, MUCKMoYaloLmMe CryvanHbl KOHTakT 4erioBeka C
OMNacHbIMW AN KU3HWU TOKOBEAYLUMMM LIEMsSIMU, Hanpumep, nosb30BaTbCsl TOMbKO
N305IMPOBaHHbLIMM WHCTPYMEHTamMu, 3aKpblBaTh OTKPbITbIE KOHTaKTbl

N30NMALUNOHHBbIMU MaTepuhanamm n 1.4.
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7.3. VameputenbHoe obopyaoBaHue (ocuunmnorpad, BOMbTMETP U Mp.),
ncrnonb3yemMoe Mpu OTbICKaHWW HEMCNPaBHOCTEW, NPOBEPKax, NPOdUIaKTUYECKMNX
ocMoTpax 1 ap. paboTax, AOMKHO UMETb HagexXHoe 3a3eMrieHme.

7.4. Bce BuAbl TEXHWYECKOrO OOCNYXMBaHWS, PEMOHTA W MOHTaxa
(BemoHTaxa), CBsi3aHHble C Nepenanikoln aNeKTpo- 1 paaMoaNeMEHTOB, YCTPaHeHne
06pbIBOB NPOBOAOB M T.4. HEOOXOOUMO MPOM3BOAUTL TOMBKO MPWU OTKIOYEHUU
3MEeKTPOHHOro 6110Ka OT CETU NUTaHWA 3a3eMIIEHHBLIM MasiNbHUKOM C HanpsikeHneM
He bonee 36 B.

7.5. He ponyckaetcsa akcnnyaTtaums pacxofoMepoB MpU HEYNNOTHEHHbIX

kabensax.

8. ANEKTPUYECKOE COEQUHEHUE COCTABHbIX YACTEW
PACXOOOMEPA.

8.1. OnekTpmnyeckoe coeguHEHME COCTaBHbIX YacTerW pacxodomepa,
NMoAKIYEHNE NokasbiBakoLLero npubopa 1M KOMMboTepa, a Takke MOAKIOYEHNE K
CeTM MNEepPEeMEHHOro Toka AOIMKHO MPOUM3BOAMTLCS B COOTBETCTBUM CO CXEMOW
3ANEeKTPUYECKON BHELLHWUX COEAMHEHUI (MPUIOXeHNe 6).

8.2. OnekTpuyeckoe coeguHeHne B3-1 ¢ ceTblo  (MCTOYHUKOM
HanpshKeHUs1) OCYLLLECTBNSIETCA MOOLIM CUMOBLIM Kabenem ¢ BHELUHUM AMaMETPOM
He bonee 9 MM, YMCIIOM UM HE MeHee 2-X, CeYEHMEM KaxKOoW Xunbl He bGonee
0,35 MM,

BHumaHue! Pacxodomep He umeem cemegoeao 8bIKIoHameris, rnos3momy
nolkKmoyeHUe K numaroweld cemu Heobxodumo rpou3eodumb  4Yepe3
asmomamuyeckuli 8bIKroYamers.

8.3. Onektpuyeckoe coeanHeHne B3O-1 ¢ nokasbiBaoWMM Mprubopom K
KOMMbIOTEPOM OCYLLECTBNAETCSA KabenemM ¢ BHELLHUM AnamMeTpom He Bonee 9 Mm,
1 NpoBodamMm ¢ ceveHneM xun He 6onee 0,35 MMZ.

8.4. DnekTpuyeckoe coefuHEHNE ynbTpa3ByKOBbIX nanydatenen YU1(+V)
n YN2(-V) ¢ B3-1 ocyllectBnseTcs 3KpaHUPOBaHHbIMW Kabensamu C BHELUHVM
Onametpom He Gonee 9 MM, BXOASLUMMM B KOMMIEKT MOCTaBKM (MpuUnoxeHue 6).

Ons y[J.O6CTBa NpoKnagkun kabenss BO3MOXHa BCTaBKa B Hero, no cneusakasy,
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coeauHUTENbHbIX pasbeMoB. [1OCKONMbKY MpW  YCTAHOBKE  YNbTPa3BYKOBbIX
nsnyyateneit Ha Tpy6oONpPoOBOA M YCTaHOBKE HyIsi pacxodomepa 3NeKTPOHHBIN 6ok
JOIKEeH HaxoOWTbCA B  HEMocpedCTBEHHOW 6nM30CTM K - uanydatensm, To
OKOHYATEmMbHYID YCTAHOBKY W MOAKMIOYEHWEe SMeKTpoHHOro 6roka crneayet

npon3BoaAnTb NocCre BbINONTHEHNA 3TUX MYHKTOB.

lpu npoknadke kabenieli om HECKOJ/IbKUX pacxodoMepos 8 OOHOM
HanpaesieHUU paccmosiHue Mex0y KoMmrsiekmamu Kabenel  Kaxdo2o

pacxodomepa Ao/mKHO 6bimb 6onee 1 m.

8.5. MopgcoenuHeHne kabenein k B3-1 ocyliecTBnsieTcs criegylowmm
o6paszom:

a) OTBUHTUTL 2 BWHTA W CHATb KPbIWKY KOpnyca, Mo4 KOTOPOW
pacnosnararoTcsa KneMMHbIe KONOAKM;

6) nooyepegHo  3aumMcTuTb  kabenw, NPONyCTUTb  UX  CKBO3b
YNNOoTHUTENbHbIE CallbHUKM W 3aKpenntb B COOTBETCTBYHOLUMX KINEMMHbIX
konogkax. Ana ypno6cTBa nogkmioYeHWs KOHUbI NPOBOAOB crnepyetr obnyauTb
npvnoem MNOC-60;

B) YNMOTHUTb CanbHWKW, 3aBUHTUB HAKNUOHbIE ravku.

8.6. MNocne NoaKNtoYeHns COEANHUTESbHbIX kabenen "
nporpaMmMmpoBaHusi pacxogomepa (cm. n.9.4) KpbilWwKy crieayeT yCTaHOBWTbL Ha

MECTO M onnoMoumpoBaThb.

lModknroyasi cemesoli coeduHUMenbHbIlU Kaberb K pacripedenumeibHOMY
WUmMKy, Heobxo0UMO MPO8ePUMb HarpsHKeHUe cemu.
Ecnu  konebaHusi  HampspkeHus numatoweld cemu  npeebiuarm

+22
ycmarossieHHble  npedesibi (220 _55) B, mo nodkmoyeHue pacxodomepa

HeobxoduMo npou3sodUMb Yepe3 cmabunuzamop HarnpsikeHus Unu  4epe3

unbmp- ogpaHudUMens.
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9. NPOrPAMMUPOBAHUE INEKTPOHHOI'O BITOKA

9.1. CTpyKTypa MeHI0 pacxogomepa.

N3MEPEHUE

YcraHoBka "0" MEHIO
pacxogomepa MOJIb3OBATESA

CnyxebHoe MeHIo

BrnokupoBka
U3MepeHuin Npu
YcTaHOBKa He3anosIHeHHOM
BbIXOZHOIroO Tpy6onposoae
curHana
NOCTOSIHHOIO TOKa
MmutaumoHHas
noeepka
YcTaHoBKa YcTaHoBKa YcTtaHoBkKa
napameTpoB napameTpoB napameTpoB
MUMMYNbCHOro penewHbIx npotokona
BbIXOAHOI0 BbIXOAHbIX MODBUS ans
curHana CUrHanoBs RS-485

9.2. [llporpammupoBaHMe pacxogomepa OCYLLECTBNAETCA B peXume

"MEHIO MNMONb3OBATEJIA", koTopoe BkntovaeT B cebsa cnegyroLLme napameTpbl:

14
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YV V V V

KOHTPaCTHOCTb AWCMes;

jaTta v Bpewms;

BpEMSI YCTAHOBMNEHWS NMoKa3aHui npubopa (BpemMsi YCTaHOB., CEKyHAbI) -
BpPeMsi peakuum npubopa Ha MrHOBEHHOE U3MEHEHWE CKOpOCTU
noToKa);

MakcumarnbHoe 3HaveHue pacxoga (Qmax);

ONVHAa BHELUHEW OKpYXXHOCTU Tpybonposoaa (Okpyx. mpy6., Mm)

TONLMHA CcTeHKn Tpybonposoaa (Tosnw. cmeHKu, MM);

BHYTPEHHWI anametp Tpybonposoaa (BHymp. duam. mm);



TN XNOKOCTY;
maTtepuan Tpybonposoaa (Mamepuasn mpy6.);
CpokK akcnnyaTauum Tpybonposoaa (8o3pacm mpyb.);

YV V V V

BapuaHT YCTaHOBKW yNbTpa3ByKoBbIX uanyyarenen YU1(+V) n YN2(-V) Ha
TpybonpoBog (BapuaHm ycmaHo8.: 00HOCMOPOHHUU - 8apuaHm
V, 08yxcmopoHHuUL - eapuaHm Z), CM.NPUNoXeHune 7;

»  OnvHa NpsMONMHENHOro yyacTka Tpybonposoda mexay ruapaBnnyeckum
conpoTMBneHneMm n mectom ycrtaHosku [1M1-1, cm.n. 4.2, 4.3 n
npunoxeHue 8;

» paccTosiHMe mexay ynbTpassykoBbiMu usnyyatenamm YU1(+V) n YN2(-V)
(pac. mex. 4.), cm. npunoxexus 9, 10, 11, 12;

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

»  ypOBeHb YNbTPa3BYyKOBOro curHana (yposeHo Y3 cue);

» amnnutyda 2 ynbTpasByKOBOro curHana (amnnumyda 2, mB);

9.21. Ona nepexoga u3 pexuma "M3MEPEHNA" B pexum "MEHKO
MOJIb3BOBATEJIA" Tpebyercs ogwH pa3 HaxaTb kHonky "M", koTopas
pacrnonoxeHa noa Kpbiwkon npubopa (npunoxeHuve 5). Ha gucnnee nossutca
Haanwmeb:

MEHIO NONb30B-NA

lMocne BBeAeHNs1 NSMEHEHMI B HACTPOMKM pacxogomepa Heob6XoanMo HECKOIbKO
pa3 HaxaTb kHonky "M", nobuBLINCL Nepe3arpy3kn pacxogomepa.

Bxoa B pexum "MEHIO MOJIb3OBATEA" ocyectBnsieTcst ¢ MOMOLLBHO
kHonku "BBO". Ha ancnnee nosiButcst cooOLLEeHME:

KoHTpacTHoCTb
>>>>>>

[nsa perynupoBKku KOHTPAcTHOCTU HeobxoamMMo HaxaTe kHonky "BBOLA". B

NEBOM HWXHEM YIIy OWUChnes NOSIBUTCS MWratolmin Kypcop. HaxaTnem KHomok

"Mpocmotp " wnm "Mpocmotp " BbicTaBRsieTcs HeoBxoaMmoe 3HaueHe
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KOHTpacTHocTU paucnnes. [Ons dwukcaumm BbIOpaHHOro 3HadeHWst Heobxoaumo
HaxaTb KHOMKY "BBoa", Ans oTMeHbl U3MEHEeHWI - KHoMkKy "M".

9.2.2. Tepexon K cnegywlweMy napameTpy — ycmaHoeka Oambl U
8peMeHU - OCyLLEeCTBNSAEeTCA ¢ nomolubio kHonku "Mpocmotp U". Ha aucnnee
NosiBUTCA TeKylllee 3HadYeHne AaTbl U BpEMEHU:

[ata v Bpems
[uncno. mecsu. rog — yachkl : MUHYTbI]

[Ins n3amMeHeHuss gatbl NN BpemeHn HeobxoaMmo HaxaTtb KHOrMKy "Beoa".
Ha pgucnnee nosiBATCA npurnawieHve B BUOE MUralooLero Kypcopa B KpavHen
NneBow No3nunK:

[ata n Bpems
FIXX XX XX = XX: XX

[Ins paspelueHns aBToMaTUYECKOro NepeBoaa YacoB Ha NeTHee BpeMsi U
obpaTHO HeobxoaMMO B KpaHEM NEBOM paspsae MHAMKaTopa HaXaTueM KHOMKK
"ApxvB" BbiBECTM cMMBOS "a".

HaxaTue kHonok "Mpocmotp " unmn "Mpocmotp " nepemellaet kypcop
Ha OAHY NO3MLMIO, HaxaTue KHOMkM "ApxuB" yBenuumBaeT Ha eaunHuuy 3HayeHue
pa3psga, Ha KOTOpoM Haxogutcs kypcop. dopmaTt npenctaBneHus gatbl U
BPEMEHMU:

4YUCMO. MECAL,. T — Yachbl : MUHYTHI.

3anucb B namsitb npubopa BbIOpaHHbLIX 3HAYEHWA AaTbl U BPEMEHU
BbIMOSHAETCH HaxaTtuem kHonku "BBO[L", oTmeHa BBeaeHHoro kHonkon "M". Ecnun
BBeAEHHblEe 3HAYEHUS] KOPPEKTHbI, TO OHWU OCTAlTCA Ha AMCrsiee, B NPOTVBHOM
cryyae nosiBNsSeTCs Kypcop B NO3ULMKN OLUIMOOYHOTO 3HAYEHUS:

[aTa v Bpemsi
39.10.07.-18:30

9.2.3. lMepexon K crnepyrollemy napameTpy — epeMsi ycmaHOBJIeHUS
nokasaHuli npu6opa (BpeMsi peakuuu npubopa Ha MFHOBEHHOE W3MEHeEHWe
CKOPOCTW MOTOKA) - OCYLLECTBNAETCA C MOMOLUbI KHOMKM "TpocMoTp U" Ha

aucnnee nosiBnsieTcsl coodueHme:
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BPEMA YCTAHOB
[uncneHHoe 3HadeHue (1 - 200)]c

Bpems ycTaHOBMNeHus nokasaHuii B CekyHOax - 3TO BpeMmsi, 3a koTopoe npubop
yCpeaHseT WM3MEpEHHble 3HAYeHUs CKOpOoCTM W pacxopa. Yem Oonble 3TOT
napametp, Tem 6onee cTabunbHbl NOKa3aHUst TEKYLLMX 3HAYeHU. [na naMeHeHust
3Ha4YeHUs] BPEMEHM YCTaHOBMEHUS Heobxogumo HaxaTb kHonky "Beog". B
cTapweM paspsae NosiBUTCA MUralolmi NpsMoyronbHuK. MameHeHne 3HayeHus
BbIOpaHHOrO paspsiia OCYLUECTBMSIETCA HaxaTuem KHonku "ApxuB", nepexop K
cneayiolemMy paspsay — kHonkon "Mpocmotp U, k npeablaylieMy — KHOMKOVA
"Mpocmotp M. dukcaums BLIGPAHHOMO 3HAYEHUS! MPON3BOAMTCH HaXKATMEM KHOMKM
"Beoa", oTMeHa BBegeHHOro - kHornkon "M". Ecnn HOBOE 3Ha4YeHMe HEKOPPEKTHO,
TO nocne coobLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha gucnnee BHOBb NOSIBUTCS CTapoe 3HaYeHue.

9.24. Tlepexon K creaywouweMy napameTpy - eepxHull npeden
u3MepsIeMo20 pacxoda - OCYLLECTBISIETCS C MOMOLLLIO kHomku "MpocmoTp U". Ha
avcnnee nosBuTCa coobLeHne:

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

[na n3ameHeHns BEpXHEro npegena nsMepsemoro pacxoga HeoOXOAMMO HaaTb
kHonky "Beop". B crapwem paspsge MosiBUTCA MUrallWMn  NpsiMOYroOfibHYK.
MameHeHVe 3HaveHus BbIOpaHHOro paspsiga OCYLLECTBMASETCS HaXaTWeM KHOMKU
"ApxuB", nepexog K criegyloweMmy paspsgy — kHonkom "lpocmoTtp "k
npeablgywemy — KkHonkov “lNpocmMoTp ", dukcauus BbIOpPAHHOIO 3HA4YeHus
NPoOn3BOANTCA HaXxaTuUeM KHomnku "BBoa", oTMeHa BBeAeHHOro - kHonkon "M". Ecnn
npubop obopyaoBaH MMMYMbCHLIM BbIXOAOM, TO NPU M3MEHEHUM MakcumarbHOro

pacxoaa AOJPKHO BbINOJTHATLCA YCIoBUE:!
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[6ec _umnynvca, m>] e 3600
Qmax[ »° /4]

—0.1[c]

1,1 (OnumernbHOoCMb uMyrnbca, [C] ) <

MHaye NosIBUTCSI COOBLLEHNE:
MapameTpbl
HecoBmecTvMBI

Ons ycTpaHeHus owmnBKkM HeobxoaMMO U3MEHUTL ASIUTENBHOCTL U BEC UMMNYNbca B
HacTpomnkax UMMNynbCHOro BbIXoAa.

9.2.5. Tlepexoa K cregywowemy napameTpy - OnuHa 6HewHel
OKpy)XHOCmMu mpy6ornposoda - OCyLLECTBMNAETCS C MOMOLLbIO KHOMKK "lpocmoTp
U". Ha gucnnee nosiBUTCS coobLLEHME:

Okpyx.Tpy6. MM
[uncneHHoe 3HaveHune (40 - 9500)]

[na n3ameHeHus AnNWHbI OKPYXHOCTWM TpybonpoBoga HEOoOXOAUMO HaxaTb KHOMKY
"Beog". B crapwem paspsae nosBUMTCS MUralLmi NpsiMoyronbHUK. M3meHeHne
3HayeHns BbIOpaHHOrO paspsga OCYLECTBNAETCA HaxaTuem KHomku "Apxus",
nepexod Kk cnegywoulemy paspsagy — kHonkon "lNpocmoTp U npeablgyLiemy —
kHonkoit  "MpocmoTp . dukcaums BbIBPAHHOTO  3HAYEHWS|  MPOM3BOAMTCH
HaxaTnem KHonku "BBopa", oTmeHa BBegeHHOro - kHonkon "M" Ecnu HoBoe
3HayYeHne HEKOPPEKTHO, TO nocre coobLeHns

HEKOPPEKTHOE
3HAYEHUE

Ha Jgucrnee BHOBb MOSIBUTCS CTapoe 3HadeHwe. Ecrnv HEeBO3MOXHO W3MepuTb
ONVIHY BHELLHEN OKPY)XHOCTW TpybonpoBoaa, TO B pacxo4oMep BBOAATCS TOMLUMHA
CTEHKW 1 BHYTPEHHWI anameTtp Tpybonposoaa.

9.2.6. [lepexon Kk cnepywolwemy napameTpy - moJauwjuHa CMeHKU
mpy6onpoeoda - OCYLIECTBNSETCA C MOMOLUbI0 KHOMkM "TpocMoTp " Ha
avcnnee nosiBUTCA COO6LLEeHME:

TonL. CTeHKN, MM
[umcneHHoe 3HaueHue (2 - 50)]
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TonwmHa cTeHkn TpybonpoBoga W3MepsieTcsl C MOMOLLUBI0 TOoMWMHOMEpa Wnu
bGepeTcd ee nacnopTHoe 3HayeHwe. [ns  M3MEHEHUs TONWMHbI  CTEHKU
TpybonpoBoaa HeobxoamMmo HaxaTb kHOMKy "Beog". B cTtapluem paspsge nossurtcs
MUralLWmMn  NpsIMOYroNnbHUK.  M3MeHeHne  3HaveHus BblbpaHHOro  paspsiga
OCYLLECTBNSAETCH HaxaTueM KHonku "ApxvB", nepexod K crnegyrowemy paspagy —
kHonkoit "TpocmoTp U", k npedbigywemy — kHonkoii "Tpocmotp fI*. dukcaums
BbIOpaHHOrO 3Ha4YeHWs NPOM3BOAMTCA HaxaTMeM KHonku "Beoa", oTMmeHa
BBEeAEHHOro - kHomkom "M" EcnuM HOBOe 3HayeHne HEKOPPEeKTHO, TO nocne
coobLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha aucnree BHOBb NOABUTCA CTapoe 3Ha4YeHune.

9.2.7. lMNepexoa Kk cnepylolwemMy napameTpy - eHympeHHuli duamemp
mpy6onpogoda - OCyLLECTBNSeTCA C Nomolbilo kHomku "Tpocmotp U". Ha
avcnnee nosiBUTCH CoobLLeHme:

BHyTp. anam. mm
[uncneHHoe 3HaveHue]

Ecnu paHee 6binu egedeHbl 3Ha4YeHUs1 ONUHbI 8 HeWHel OKpY)XHocmu
mpy6onpoeoda U mMoOSWUHbLI CMeHKu mpy6onpoeoda, MO 3Ha4yeHue
8HymMpeHHe20 duaMempa 8bI4UCJIsIemMCcsi aesmomMamu4yeckKu.

[Ona wn3ameHeHus BHyTpeHHero auameTtpa TpybonposBoga Heobxooumo
HaxaTb KHOMKy "BBoa". B cTapluem paspsige NosBUTCH MUraloLmiA NPSIMOYTrONbHUK.
MN3meHeHMe 3HaYeHus1 BbIOpaHHOrO paspsiia OCYLUECTBSETCH HaXaTMeEM KHOMKM
"ApxuB", nepexog K criegylouwemy paspsgy — kHonkom "lpocmoTtp "k
npegpigywemy — kHorkon "lMpocmoTtp ", dukcauus BbIOpPAHHOIO  3HA4YeHus
NPOn3BOANTCA HaXaTMeM KHOMKK "BBoA", oTMeHa BBeOeHHOro - kHonkon "M" Ecnn
HOBOE 3HauyeHNe HEKOPPEKTHO, TO NOCHe COObLLEHMS

HEKOPPEKTHOE
3HAYEHUE

Ha aucnrnee BHOBb NOABUTCA CTapoe 3Ha4YeHue.
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9.2.8. lMepexoa Kk cnepywlwemMy napameTpy - mun KOHmposiupyemou
cpedbl - OCYLIECTBMSETCA C MOMOLLbL KHOMKM "TpocmoTp J". Ha aucnnee
NnosiBUTCS coobLLieHE:

Twvn xngkoctn
[Ha3BaHue xunakocTH]

Ecnn HeobxoaMMo BBECTM HOBOE Ha3BaHWE KWAKOCTW, cregyet
BOCMNONb30BaTbcsl kHomkon "BBOM", nocne yero B NeBOM HWXHEM yrny gucnnes
3amMuraet Kypcop.

C nomolbio kHorok "Mpocmotp M mnm "Mpocmotp U npouseoautes
BbIOOp Ha3BaHWI XUOKOCTEN: xosi00Hasi 8o0a; CMOYHble 800bI; 20psiHasl 800a;
crieyuarnsHasi cpeda. dukcaumsi BbIOPAHHOrO 3HAaYEHUsi NMPOM3BOAUTCS HaXaTUEM
KHoMku "BBoa", oTMeHa BBeAEHHOro - kHonkon "M".

Ecnu BbIOpaH TvN XnOKoCcTu crieyuarnbHast cpeda, Heobxoaumo BBECTU B
namatb npubopa napameTpbl 3TOW cCpedbl: CKOpPOCTb 3Byka (M/C) U
KMHEMATUYECKYI0 BHA3KOCTb (MZ/C). MapameTpbl HEKOTOPLIX cpen npvBedeHbl B

Tabnuvue, NpMBeOEHHON HDKE.

Temnepatypa, °C| Tun xuakoctu CKopocTb KnHematunyeckas
3ByKa, M/C BSA3KOCTb, M2/C
15 XonogHast Boaa 1465 1x10°
25 Mopckas Boga 1531 1x10°
20 [lpeBecHbIn cnvpT 1076 0,75x10°
25 CepHas kucroTa 1258 11,2x10™
0 XnapareHt CHCI,F 890 4x10°
25 ALeToH 1174 0,4 x10°
25 AsTOMOBMNBHOE Macno 870 190 x 107
100 MasyT npm 90°C 1400 1,2x10°
25 OnwuskoBoe macno 1430 100 x 107
20 KepocuH 1325 1,8x10°
25 BeHauH 1150 0,7 x 10°
20 [n3enbHoe ToNNMBO 1330 8,9x 10°
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[na BBOOAA 3HA4YeHMA CKOPOCTW 3BYKa criegyeT HaxaTb KHOMKY
"MpocmoTp U". Ha Jucnnee nosiBUTCS CoobLLeHne:
CKOPOCTDb Y3, m/c
[UncneHHoe 3HaveHve]
Ons n3MeHeHWs1 3HaYeHUsT CKOPOCTU 3BYKa HEOOXOAMMO HaaTb KHOMKY
"Beog". B crapwem paspsge nosBUTCA MUralowuii NPSMOyronbHuk. 3meHeHue
3HayeHus BbIOPAHHOrO pas3psga OCYLLECTBMSETCS HaxaTueM KHOMku "Apxu",
nepexoq K crieaytoliemy paspsay — kHonkoii "Mpocmotp ", k npeabioyemy —
kHonkoit  "MpocmoTp .  ®dukcaums BbIBPAHHOTO  3HAYEHWS|  MPOM3BOAMTCH
Ha)xxaTuem KHomnku "BBoa", oTMeHa BBeOeHHOro - kHonkom "M". Ecnu HoBoe
3HaueHne HEKOPPEKTHO, TO Nocre coobLLeHus

HEKOPPEKTHOE
SHAYEHNE

Ha Aucnnee BHOBb NOSIBUTCS CTapoe 3Ha4YeHue.

Ons nepexoga K 3HAYEHWIO KMHEMATMYECKOW BA3KOCTU CriedyeT HaxaTtb
kHonky "lNpocmoTp U". Ha gucnnee nosiBuTcs coobLueHve:

BA3KOCTb, m2/c
[YucneHHoe 3HaueHue X 1077

[na naMeHeHns kmHemaTu4eckon BA3KOCTU Heobxoammo HaxaTtb kHornky "Beoa”. B
cTaplieM paspsiae MosiBUTCA MUraloLMin NpsIMOYronbHUK. 3MeHeHue 3HayeHus
BbIOpaHHOrO paspsiia OCYLLECTBMSETCA HaxaTuem KHomnku "ApxuB", nepexoa K
cnepywollemy paspsgy — kHonkom "lpocmoTtp "k npegplayLeMy — KHOMKOW
"Mpocmotp M. dukcaumst BoIBPAHHOMO 3HAYEHUSI MPON3BOAUTCH HaXKATMEM KHOMKM
"BBoa", oTMeHa BBegeHHOro - kHornkon "M". Ecnn HOoBOe 3HauYeHMe HEKOPPEKTHO,
TO nocre coobLLeHus

HEKOPPEKTHOE
3HAYEHUE

Ha auncnnee BHOBb NMNOABUTCA CTapoe 3Ha4vyeHune.
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9.2.9. llepexoa Kk cneaywowemy napameTpy — mMamepuasl CMeHKU
mpy6onpogoda - OCyLLECTBNSETCA C MoMmolubio kHonku "Mpocmotp U". Ha
avcnnee nosBUTCA coobLeHme:

Matepwan Tpy®6.
[Ha3BaHune maTepuanal

Ecnu HeobxoamMmo BBeCTM HOBOe HasBaHWe MmaTtepuana Tpybonposoaa,
crnegyeTt BOcCMonb3oBaTbcsa kHonkon "BBO[M", nocrne 4Yero B NEBOM HWKHEM Yriy
avcnnes samuraet Kypcop.

C nomoubto kHomok "MMpocMoTp um "Mpocmotp U" nponssoautcs
BbIOOp Ha3BaHMi MaTepuanoB TpybOOMPOBOAOB: cmask Hepxaeewwas, cmalb
Huskoyenepoducmasi, lNBX, nonuamuneH ebicokoz2o dasneHus B, nonuamuneH
Hu3koeo dasneHus MNMHLM, YyayH.

Ona 3aHeceHns B namaTe npubopa BbIOpaAHHOrO TuNa Martepuana
TpybonpoBoga Heob6xoaMMO  BOCMOMb30BaTbCA kHonkon «BBOMO» (npu atom
Kypcop noracHeT), B MPOTMBHOM Criydyae nepexoa K criegyrollemy napamerpy
Oyaer sanpeLueH.

9.2.10. lNepexoan Kk cnepywolwemy napameTpy - CPOK 3Kcrulyamayuu
(803pacm) mpy6onpoeoda - OCYLECTBSETCS C MOMOLLI0 kHoMky "MpocmoTp U,
Ha agucnnee nossutcs coobLlieHue:

BospacT Tpy6.
[uncneHHoe 3HaveHue]

Ecnm  HeobxogMmo BBECTM HOBOE  3HAYeHME Cpoka  CryObl
TpybonpoBoaa, crieayeT Bocrnonb3oBaTeca kHonkon "BBO[", nocne yero B neBom
HWDKHEM Yy OWUCTes 3aMUraeT Kypcop.

C nowmoubto kHoMok "MpocMoTp unm "Mpocmotp U" nponssoautcs

BbIOOp 3HayeHu cpoka cnyxbbl TpyGonposoga: He 6onee 1 2oda; He 6onee 2

nem; He bonee 5 nem; He 6onee 10 nem; He 6onee 15 nem; 6onee 15 nem.
dukcaumsi BblOpaHHOrO BapuaHTa MNPOU3BOAUTCH HaKaTUEM  KHOMKU

"BBoa", oTMeHa - Haxkatmem kKHornku "M".
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9.2.11. lMNepexoa Kk cneaywolemMy napameTpy — eapuaHm ycmaHoO8KU
ynbmpa3eyKoebix usflyyamesnel Ha mpy6onpoeod — OCyLeCTBNAETCA C

NMOMOLLIbIO KHOMKK "[pocMoTp U". Ha aucnnee nosiBUTCS coobLLEHMe:

BAPVAHT YCTAHOB.
HasBaHune BapunaHTa yCTaHOBKU

Ecnun HeobGxooumo BBECTM HOBLIA BapuaHT yctaHoBkn YW1 un YW2,
cnepgyeT Bocnonb3oBaTbcs kHonkow "BBOL", nocne yero B NEBOM HWXKHEM Yyrny
aucnnes 3amuraeT Kypcop.

C nomoubto kHonok "lMpocMoTp unm "Mpocmotp U" nponssoautcs
BbIOOp BapuaHTOB YCTAHOBKM YNbTPa3BYKOBbIX U3ny4vaTenen: OABYXCTOPOHHWUN Z-
BapMaHT UM OOHOCTOPOHHMI V-BapuaHT, CM. npunoxeHune 7. MNpu ABYXCTOPOHHEM
Z-BapuaHTe nonesHbld curHan B 2 - 3 pasa 6onblue, 4em npu OaHOCTOPOHHEM V-
BapuaHTe.

®dukcaunss BbIOpaAHHOrO BapuaHTa NPOM3BOOAUTCA HaXaTVeM KHOMKU
"BBoa", oTMeHa - HakaTtuem KHornku "M".

9.2.12. Mepexoa k cnegyowemMy napameTpy - O/1uHa NPsIMOsIUHeliHo20
yyacmka mpy6onpoeoda Mexdy 2audpaesiudeckuM cornpomuesieHuUeM u
mecmom ycmaroseku [11-1 ocylecTBnseTca ¢ NOMOLLb kHoMku "MpocmoTp Yn,

Ha gucnnee nossutcs coobLieHue:

Mn-1 ycr./ go (nocne, HOMWHan)
'map_conp, H (h) = [uncnexHoe 3Ha4veHne, Dy]

rae H (h) —pnuHa npsiMonuHeMHOro ydvacTka TpyGonpoBoa Mexay ruapaB-
NIMYECKMUM COMPOTUBIIEHNEM U MECTOM YycTaHoBkM 1-1, namepsietcs B ea. Dy.

CoobLeHne
Mr-1 ycrt.: HomnHan
H = 10Dy; h = 5Dy
COOTBETCTBYET HOMMHAsbHOW ycTaHoBke [1M-1 OTHOCMTENbHO TMAPaBNUYECKOrO
COMPOTMBIEHNS, NPW KOTOPOW AAaHHOE COMPOTUBMEHNE HE OKa3biBAET BIUSHUSA Ha

METPOSOrM4ecKne xapakTepmucTukm npubopa (cm. npunoxeHue 8).
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C nomoubo kHomok "lpocmoTp unn "Mpocmotp U" nponseoautcs
BbIOOp  rMOpPaBMMYECKMX  CONPOTUBMEHWN:  «MPOUHUK»,  «KOMIEHO» - W
pacnonoxeHue NIM-1 0THOCUTENBHO HUX.

YBenuueHve Ha eguHuLy YUCMEHHOro 3HaveHus BenudmH H wnu h
ocyulectBnsieTcst kHonkon "APXWB".

®ukcaumsi BbIbpaHHbIX BapuvaHTa M 3Ha4YeHUs NPOM3BOAMUTCS HaxkaTnem

KHOMKW "BBOA", OTMEHa BbIGPAHHOrO HaXkaTMeM KHomku "M".

9.2.13. lMepexon k cnepylolleMy napameTpy - paccmosiHue L mexoy
ynbmpa3seykoebiMu usnydyamensamu YU1(+V) u YHN2(-V) (npunoxeHus
9,10,11,12) - ocyluiectenseTca ¢ nomollsio kHonku "Mpocmotp U" Ha aucnnee
NOSIBUTCHA COOOLLIEHNE:

Pac. mex. a., mm
[umcneHHoe 3HayYeHne BenuyunHbI L]

OTa BenuuMHa BbLIYWCIMSETCA Pacxog4OMEpPOM B 3aBUMCMMOCTM  OT
BHYTPEHHErO AvameTpa, Tunma YCTaHOBKM, TOMWMHBbI CTEHKW, MaTtepuana
TpybonpoBoda, a TakKe Tuna KOHTPOMNMPYeMOW XuakocTn. PaccmosiHue L
usmepsiemcsi Mmexxdy ckocamu Ha Kpblwkax 0am4ukoe ([MpunoxeHue 9). anee

HeoGXxoayMO NoAroTOBUTEL TPYGONPOBOA K YCTAHOBKE AATHMKOB.

10. MOHTAX YCTAHOBOUYHbIX MPO®UIIEN

10.1. MNpu yctaHOBKE Ha TFOPU3OHTaNbHbIA Yy4acToK TpybGonposoaa
YCTAHOBOYHbIE MPOMUIN OOSDKHbI HaxoAMTbCS B TOPWU3OHTamNbHOM MIOCKOCTU
BAOJIb NPOTUBOMOMOXHbLIX 06pasyoLLMX U3MEPUTENBHOMO y4actka Tpybonposoaa
Ha HapyXHOW MOBEPXHOCTU, TaK Kak OCafoK Ha AHe TpybonpoBoaa M BO3MOXHbIE
BO3AYLUHbIE MY3blpbKN BBEPXY MNPENATCTBYIOT NPOXOXAEHWUO ynbTpassyka. Mpu
YCTaHOBKE HA  HAKMOHHbIA MU BepTUKanbHbLIA Y4yacTok TpybGonpoBoaa
HanpaBrneHne NoToka AOSHKHO OblTb BOCXOASALIMM Ans M3DEeXaHus BO3MOXHOIO
paspbiBa noToka w obpasoBaHusi BO3gyWHOro Mewka. PacctosiHue ot
rMAPaBIMYECKOr0 CONPOTMBMIEHUS O MECTa YCTaHOBKM AaT4nkoB (H) AOMmKHO BbiTb

He ™meHee 10 Dy, oOT mMecrta YyCTaHOBKM [aTyYMKOB [0 NOCneayrLero
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rmapasnuyeckoro conpotueneHuss (h) He MeHee 5Dy. [pu oTcyTcTBUM
NPSMOSNIMHENHOrO y4YacTka TakoW AMWHbI BO3MOXHA YCTaHOBKa Ha COKpalleHHOM
NPSMONIMHENHOM y4acTke (cMm.n. 4.3).

10.2. Pa3meTka MeCT yCTaHOBKM Npodunen n nanyvaTenen.

10.2.1. C nOMOLWbLIO PYNEeTKN U3MEPUTb AMUHY BHELUHEN OKPY>XHOCTU
TpybonpoBoga. Ha mpoTuBononoxHeix cTopoHax TpybonpoBoda HaHECTU PUCKM,
paccTosiHMe Mexay KOTOPbIMU OOMMKHO OblTb paBHO MOMOBWHE ANWHbLI BHELUHEN
OKPY)XHOCTM TpyBonpoBoaa, C TOYHOCTbI0 T 1 MM. Yepes aTu pucKu NpoBecTy aBe
npsMble NWHWK, napannenbHble ocu Tpybonposoga. [ns atoro  ygo6Ho
MCMoNb3oBaTb  YCTAHOBOYHbIE NPOWNY,  BblpaBHMBAKOLIMECS BOOMb  OCM
Tpybonposoaa.

10.2.2. Ha ogHy "3 NWHUIA HaHEeCTU ABE PUCKWM YCTaHOBKW M3ny4daTtenewn,
paccTosiHME MEXAY PUCKaMWU [AOSHKHO PaBHATBCS BbIYMCIIEHHOMY PacXO4OMEPOM
"paccmosiHuto L mexdy damyukamu” (n. 9.2.13). na ABYXCTOPOHHEN Z-yCTaHOBKM
[aTunkoB HeobxoOMMO OfHY W3 PUCOK YCTAHOBKM [ATYMKOB MEPEHECTM Ha
NPOTUBOMNOMNOXHYO NUHWIO, 0OepHyB TpybonpoBoA NEHTOM Wnu pyneTkon u
COBMECTUB KOHLbI neHTbl. TpybonpoBog 6onblworo avameTpa Heobxoanmo
obopaymBaTtb LUMPOKOW FEHTON (ra3etol unu pynoHoM o60eB), YTO NOBLICUT
TOYHOCTb nepeHoca. Takum o6pa3oM, MOMAy4eHO [Be TOYKU YCTaHOBKU
nsnyyarenen.

10.2.3. Kaxxgoe MecTo yCTaHOBKWM u3nydaTerne Heobxooumo 3a4mcTuTb
OT PXKaBYMHbI, KPAcku 1 APYrux MNOKPbITUI A0 MeTannnyeckoro 6recka ¢ momoLLbo
MNOCKOro HanunbHWKa. Pasmep kaxgon 3auuilieHHon obnactu: 50 MM nonepex u
150 mm Boonb (-100 + +50 MM OT TOYEK yCTaHOBKM uanyyartenen) Tpybonposoaa.
Ha TtpybGonpoBogax guametrpom 6onee 300 MM 3aunwieHHyo obnactb criegyet
yBenuuntb. Ha 3aunLieHHon o6nact He AOMKHO ObiTb PAKOBMH, KABEPH, CBAPHbIX
LUBOB, PE3KMX BbLICTYNOB UM BnaguH. Ecnn 3aunctka He nomoraeT, Heo6xoanMo
BbIOpaTh Apyrue mecta Ans YCTaHOBKU MU3fyyaTenen.

10.3. [Ana [OBYXCTOPOHHEW Z-yCTaHOBKW [aT4MKOB MOHTUpYeTCA ABa
YCTaHOBOYHbIX npodwmns (npunoxenns 9, 10, 11), ona ogHOCTOpPOHHen V-

YCTaHOBKM - OQUH nNpocurnb (Mpunoxexue 12).
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10.3.1. OuncTnte TpybonpoBog OT rps3u, CTPYXKeK, ONWAOK U Mbin Mo
BCEN ANVHE U LUMPUHE YCTaHOBOYHLIX Mpodunen.

10.3.2. KOHTpOrbHbIE PUCKM Ha TOpLAx YCTaHOBOYHbLIX NpOodunen OMKHbI
coBnagatb C IUHMAMKM, MPOBedEeHHbIMM BAOMb ocu Tpybonposoga. Kpas
3aunleHHbIX obnacTel Ans  yCTaHOBKM [aTYMKOB [OIDKHbI HaxoOAWTbCA Ha
paccTtosiHun He meHee 30 MM OT KpaeB BHYTPEHHUX YacTen npodunen. BsanmHoe
pacrnonoXeHve YCTAHOBOYHBLIX NPOdUnen 3aBUCUT OT PaCCTOAHUA  Mexay
AaTtyvkaMmu 1 OPUEHTUPOBOYHO NPUBEAEHO B npunoxenusax 9, 10, 11.

10.3.3. Kpenex ycTaHOBOYHbIX npocunei Ha Tpybonpoeode AVameTpoM
o 500 MM BbINOMHAETCA C MOMOLULIO LEnen U3 KOMMMeKkTa MoCTaBKy,
HaTsArMBaeMbIX MpW BblBOPAYMBaHWM HaTsXKHbIX BMHTOB. Ha TpyGonposogel
Avnametpom 6onee 500 MM pekomeHAyeTca NpuBapuTb OUKCUPYHOLLME YTOSKK, CM.
npunoxenue 9, 10, 11.

10.3.4. Tllocne mMoOHTaxa YyCTAHOBOYHbIX Mpocunenn Heobxogmmo

NnepeHecTM Ha HUX OBE PUCKM YCTAHOBKM OATYMKOB, NonyyeHHble B N.10.2.2.

11. YCTAHOBKA YIIbTPA3BYKOBbIX U3NYYATEJEN

Mpw npoBeaeHnn cBapo4HbIX paboT Ha TpybonpoBoae Heob6xoaUMO
CHSATb ynbTpa3ByKoBble usnydarenu YU-1 u YU-2 c tpy6onpoBopa.

11.1. BknounTb pacxogomep, BOMTU B MEHIO NOJib30oBaTeNs, JONTUN 40
nyHkta "Amnnutygal, mB".

11.2. YcTaHoBKa usnyyarenen.

Ha npaBunbHO ycTaHOBEHHBIX M3NyYaTensax CTPEnkM AOKHbI coBnagaTh
C HanpaBfieHMeM OBWXEHUS XUOKOCTU, M3nydaTenb CO 3HaKoM "+" [OMKEH CTOSATb
BbILLIE M0 TEYEHMWIO, YEM U3MydaTenb CO 3HaKoM "—"

11.2.1. Ha pabouyto noBepxHOCTb manyyatens "+V" HaHeCTu Crnon cMasku
TonwwmHon (0,5 - 1,5) MM 1 BCTaBWUTb M3ny4aTenb B YCTAHOBOYHBIN MpPOduIb
(cTpenka Ha uanyyaTene OorKHa coBMagaTb C HanpaBrieHWEM [ABWKEHWS NOTOKa
XKMOKOCTW), MAOTHO NpUXaTb PYKOW K NpeaBapuTENbHO 3a4MLLIEHHOW NMOBEPXHOCTH

pr60nposona M HEeMHOro noasuratb Brnepen-Hasag, YTOObI pa3faBnTb cnown
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cMa3ku. 3aTeM umanyyaTenb NpuxaTb K NMOBEPXHOCTU TPyGONpoBoAa MPUXUMHbBIM
YCTpOMCTBOM (CM. puc. 1) Tak, YTOObl BEPXHUI CKOC KPbIWKW M3nydyaTens Gbin

HanpoTMB PUCKM yCcTaHoBKM aaTymkos (n.10.3.4)

YU

[l
I

1 \
t
|
o
MpuxunmHoe
YCTPOWCTBO
Tpybonposoa
puc. 1

11.2.2. Ha pabo4ylo NoBEpXHOCTb BTOPOrO YNbTPasByKOBOIO mM3rnyyartens
"-V" HaHecTu cnowi cmasku TonwmHon (0,5 + 1,5) MM 1 BCTaBuTb M3ny4aTens B
Opyron (ans  OBYXCTOPOHHEW Z-yCTaHOBKM) YCT@HOBOYHbLIA Mpodurb Ha
pacctosiHme L ot YUN1(+V) HwKe No Te4eHuto XuakocTu (npunoxenuns 9 - 11). B
cryyae ogHOCTOPOHHEN V-YCTaHOBKW BTOPOW M3ny4yaTeslb yCTaHaBnNMBaeTCst B TOT
Xe npodurnb, 4YTO 1 NepBbiv (NpunoxeHue 12). PacctosHne L namepsertca mexay
BEPXHMMM CcKOCaMu Kpblliek pJaTtyukoB. CTpenka Ha u3nydyatene [AoSmkHa
coBMnafaTtb C HanpaBneHUEM ABWKEHUsSI NOTOKA XUAKOCTU. MNOTHO npukaTb PyKoWn
nsnyvaTenb K MOBEPXHOCTM TpybonpoBoaa, Mpv STOM 3HAYeHWe amnnuTyabl1
JomkHo 6biTb o1 300 MB go 4000 mB.

Ecnu ycnosue 300 mB < A1 < 4000 mB He BbinonHseTcs, To HEO6X0ANMMO
nepeviTh K CrneaytoLwemMy napaMeTpy ypo8eHb yiibmpassykoeoeo cueHara.

11.2.3. Mepexon K cnepytowemy napametpy, ypo8eHb

ynbmpa3eyKoeo20 cucHaJia, OCyLleCTBNAEeTCA C NOMOLLUbIO KHOMKK "MpocmoTp U

Ha gucnnee nosaBuTcsa cooblLieHme:
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YpoBeHb Y3 curHana
[Hu3kniA], [BBICOKMI]

[nsa n3meHeHus1 3HaYyeHus1 YPOBHSI YrbTPa3BYKOBOINO curHana crepyer
HaxaTb kHonky "BBO[", nocrne 4ero B NEBOM HWXHEM Yriy AMCMNes 3amuraer
Kypcop.

C nomotwsto kHonok "Mpocmotp 1" nnm "MpocmoTp U" BLIGUpaeTcst Apyroe
3Ha4eHue ypoBHSA curHana.

®dukcaumsi BbIOPAHHOTO 3HaYeHWsI NPOU3BOAUTCH HaXaTUeM  KHOMKK
"BBoa", oTMeHa BBeAEHHOrO - kHonkoun "M".

Ecnu 3Hauenne amnmutygbl A1 6onbwe 4000 MB, TO 3HayeHue ypoOBHS
curHana Heob6xoaMMO YyCTaHOBUTb B COCTOSIHME "HU3KUIA".

Ecnu 3naveHvne amnnutygsl A1 menbwe 300 mB, To 3HaveHue ypoBHS
curHana Heob6xo4MMO YCTaHOBUTL B COCTOSIHUE "BbICOKUA".

11.2.3. BepHyTbcst ¢ nomolubio kHonku "Mpocmotp 1" k npeabiayiiemy
napametpy "Amnnutygal". Amnnutygal [orkHa HaxoguTbcs B npefenax
50 mB < A1 < 4200 mB. Ecnu aTto cooTHOLLEHWE HE BbINOMHAETCS, HE0OX0AMMO
CMeHWUTb CMasKy (Mpu WUCMONb30BaHWM 3MOKCUAOHOW cMmonbl 6e3 oTBepauTens
curHan B 2 pasa 6onbLue, Y4em Npu UCNonb30BaHUW NIMTOMNA) UM CMEHWUTb BapuaHT
YCTaHOBKM JAaTYUKOB (Mpu ABYXCTOPOHHEM Z-BapuaHTe curHan B 2-3 pasa 6ornblue,
YeM MpU OAHOCTOPOHHEM V-BapuaHTe) UNM CABUHYTb AATYMKM Ha paccTosiHWE
+ (10 + 100) MM, COXpaHUB pacCTOSHUE MEXAY HUMW, U A0OUTbCA 3HaYeHust
amnnutygbll 50 mB < A1 <4200 mB Ha HoBOM MmecTe.

11.2.4. Ecnv He ypaeTcs nony4uTb amnnuTygy curHana 6onbwe 50 mB,
TO BO3MOXHO, YTO:

a) B TpybonpoBoAe HET XUOKOCTY;

6) HenpaBuIbHO YCTaAHOBIEHbI YrbTpassykoBble u3nydatenum YU1(+V) n
YW2(-V) (CTpenku Ha HUX JOIMKHbI ObITe HAaNpaBneHbl B O4HY CTOPOHY U coBnagaTb
C HanpaefeHWeM [OBWXEHWs MNOoToKa XWOKOCTW; wusnydatenb "+V"  pgorkeH
HaxoaUTLCH BbILIE MO TEYEHMIO NMOTOKA XMUAKOCTU, YeM muanyyartens "-V");

B) Nnyoxo 3a4uuieHa NoBepXHOCTb pr6onp030,u,a;
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I) KONMMYECTBO ra30BbIX BKIMOYEHWI U TBEPAbLIX YACTUL, B KOHTPONMPYEMOW
cpege npeBblwaeTr 1%. PekomeHayeTcsa HalTtu gpyroe MecTo Afsl YCTaHOBKM
pacxofomepa, Hanpuwvep, nepeq rmgpaBnMyeckum COMpoTUBMEHNEM
(anadparmon);

0) Ha BHyTpeHHel cTeHke TpybonpoBoga o6pa3oBanucb HapOCThbI.
PekomeHayeTcs HaWTM y4acTok TpybonpoBoga C  MWHMMArbHbIM  CPOKOM
aKcnnyaTauum Unu caenatb BCTaBKy B TpyGonpoBog HOBOMO y4acTKa;

e) wmatepuan TpybonpoBoga HE3BYKOMPOBOAEH M3-332 BHYTPEHHUX
HEeOQHOPOOHOCTEN, TpPewuH W KaBepH. PekomeHayeTca cgenatb BCTaBKy B
TpybonpoBoa HOBOrO y4acTka U3 3ByKONPOBOASLLEro MaTepuana.

Mepexon k TOYHOW ycTaHOBKe AaT4uKoB ocyLlecTensetcss TOJIbKO nocne
nonyyeHuns sHadeHuns amnnutygsll 50 mB < A1 <4000 mB.

11.2.5. ToyHast ycTaHoBKa AaTumkoB. C nomoLlbio kHorku "Mpocmotp U
HeobXxoaMMO NepeiT K cneaytoLlemy NyHKTY — aMmiumyo9a2 yiibmpa3eyKoeo20

cuzHana. Ha avcnnee nosButcs coobLueHue:

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

3aTem criegyeT MeanieHHO CcABWratb  YrbTPa3BYKOBOW  M3nyyaTtenb
YW2(-V) B HanpaBnennn YN1(+V), BOOMBLUNCH CHWDKEHUSA 3HAYEHMS aMMnuTyabl2 B
nontopa - [fABa pas3a OT HayanbHoro. 3atem YWM2(-V) cnepyeT meaneHHo
otogsurate oT YWN1(+V), npn 3TOM 3HaYyeHne aMnnuTyabl2 HAa4YHET YBENUYMBaTLCS,
OOCTUrHET MakcMMyma M CTaHeT yMeHbluatbes. Heobxoammo 3admkcupoBaTtb
JaTuuK B MOSNIOKEHUM MAKCUMASIbHOTO 3HAYEeHWs aMnnuTyabl2, YUCneHHoe
3Ha4YeHne KOTOpOoro npu 3ToM AOMMKHO ObiTb B AManasoHe oT 50 go 4000 mB. MNpwn
JanbHenwWweM pasaBKeHUN AaTYMKOB NOABATCSA OPYrMe 3HAYEHUs MakCMMyma, HO
NpaBUibHOE TMOMOXEHWE [ATYMKOB - MaKCUMyM, OnvKanlwmniA K pacvyeTHoMy
paccTosiHuio. HalgeHHoe nonoxeHve AaTtyMkoB MOXET OTNMYaTbCA OT pac4YeTHOro
He 6oree, Yem Ha 0,07 Dy. MNpy HEBO3MOXHOCTM TOYHO ONpPEedeNnuUTb MOSNOKEHNE
OaTYMKOB NO MaKCMMyMy CUrHanma ux criefyeT yCTaHOBUTbL Ha paccTosiHue Ha 0,05

Dy MeHee pac4eTHOro.
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11.2.6. [Ons BusyanbHOro HabnoaeHus WH(OPMALMOHHOIO CcurHana
MOXHO NoAKMiouMTb ocuunnorpad kK knemmam GND, CP8 u CP3, ucnonbsys
BbICOKOOMHbIN Wymn. CUHXPOHM3ALMIO HEOOXOAMMO BbIMOMHATE MO MONOXUTENBHO-
My PpoOHTY Ha knemme CP8, nonesHbln curHan HabmiogaTe Ha knemme CP3.
3agepxxka BpeMeHU B MKC Mexay poHToM Ha CP8 u curHanom Ha CP3 gns
[OBYXCTOPOHHEW YCTaHOBKM M XOMNOAHON BOAbl MPUMEPHO paBHa AnaMeTpy TpyObl B
MM. Paboueln aBnsetrca nepeasi NoOMOXWTENbHas MNOMyBOMHa, ee aMnnuTyaa
JormkHa 6bITb B npegenax ot 50 oo 4200 mB.

11.2.7. 3atem cnegyetr 3adukcupoBate YW2(-V) B ycTaHOBOYHOM
npodmne ¢ NOMOLLBI0 MPWKUMHOIO YCTPONCTBA. 3HayYeHne aMnnuTyabl Npu 3Tom
OOMKHO ObITb MeHble 4200 MB. [ns npocmoTpa pesynbTaToB M3MeEpeHus
HeoOxoamMmo BepHyTbcsi B pexum "USMEPEHUA", Heckonbko pa3 HaxaB Ha

kHonky "MEHHIO". Ha aTom ycTaHOBKa 4aT4MKOB 3aKOHYeHa.

12. YCTAHOBKA HYJAA PACXOOOMEPA

12.1. Tpu ycTaHOBKE ynbTpPasBYKOBbIX W3ryyatenen Ha Tpybonposop,
BCMNeacTBME HEPOBHOCTEW BHELUHEN M OTNOXEHWN Ha BHYTPEHHEW MOBEPXHOCTU
BO3MOXHO MapasnfienibHoe CMeLLeHe pacxodHOW XapaKTepucTuku npubopa,
KOTOPOE MOXET [0CTUraTh BennumHbl T 0,1 m/c. KomneHcauus 3Toi norpewHocTu
OCYLLECTBNSAETCH YCTAHOBKOW HynsA npubopa.

[na nepexoga us pexunma "MSMEPEHUNA" B pexum "YCTAHOBKA «0»"
TpebyeTca oamH pa3 Haxatb KHomky "M", KoTopas pacnonoxeHa nog KpbILLKON
npubopa (Npunoxenue 5), Ha gucnnee NOABUTCA NPELNOXEHME:

MEHHIO NMONb30B-NA

Oanee nouck pexuma "YCTAHOBKA «0»" ocyLlecTBnsieTcs ¢ NOMOLLbHO
kHonok "Mpocmotp 1" wnm "Mpocmotp U" Ha aucnnee [ormkHO NosBATLCA
cooOLLieHue:

"YCTAHOBKA «0»"
Bxoa B pexum "YCTAHOBKA «0»" ocyLuecTBNsieTcsi C NOMOLLbIO KHOMKM

"BBO[" Ha aucnnee nosiBnsieTcsi coobLueHne:
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VHecmel, M/c
[uMcneHHoe 3HayeHue]

roe VHecMmelw, — UM3MepeHHOe pacxXxooMepOM 3HavyeHue CKOPOCTU MOToKa
XNOKOCTW.

YcTaHoBky «0» npubopa MOXHO NpoBeCcTU ABYMs criocobamu:

12.2. Ecnv BO3MOXXHO OCTaHOBUTbL MOTOK XXMAKOCTH, TO:

12.2.1. OCcTaHOBUTb NOTOK;

12.2.2. MNpwn 3anonHEHHOM XUAKOCTbIO TpyOGonpoBoae 3anncaTb 3HaYeHne
VHecmeL, (MOXeT ObiTb OTpULATENbHBbIM);

nponuctats cogepxumoe pexmma "YCTAHOBKA «0»" ¢ TOMOLLIbIO KHOMOK
"Mpocmotp N" unn "Mpocmotp U" fo nosiBnenns Ha aucnnee coobLIEHUS:

CwmelleHue, V Mm/c
[umcneHHOe 3HayeHue]

12.2.3. BBecTtu 3Ha4yeHue

CwmelleHune, V M/c = — VHecmell, m/c

[ns aToro HeobxoamMmo Bocnonb3oBaTbcst kHonkon "BBO[", nocne yero
cTapwui paspsg BbIAENUTCS KYpCOPOM. YBENUYeHVWEe Ha eauHuuy 3HayveHus
paspsaa, BblOEMNEHHOro  Kypcopom, ocyulecTBngerca  kHomkow  "APXWUB",
nepemellieHne Kypcopa - ¢ nomoLlbio kHonok "Mpocmotp 1" unm "Mpocmotp U
HabpaHHoe 3HauyeHune 3anucbiBaeTcs B NamMsTb npubopa C MOMOLUBH KHOMKK
"BBOLO".

12.3. Ecnn HEBO3MOXHO OCTaHOBUTbL MOTOK »WOKOCTM, HO pacxoq
cTabunen, TO:

12.3.1. 3anucatb YWCIEHHOE 3HA4YeHWe CKOPOCTM MOTOKa XUOKOCTU
VHecmell, M/c (MOXET ObiTb OTpULATENBHBIM);

12.3.2. Mponuctatb pexum "YCTAHOBKA «0»" ¢ MOMOLLbH KHOMOK
"Mpocmotp " unm "Mpocmotp U" o nosiBneHus Ha avcnnee coobLieHns:

AMIMNUTYOA 1, mB
[YncneHHoe 3HayeHue]
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NMOMEHATb MecTamu ynbTpassykoBble manydatenu YWU1(+V) n YU2(-V) (TodHOCTb
ycTtaHoBk 1 mm). Mpu atom cTpenkn Ha YU1(+V) u YWU2(-V) [omkHbl GbiTb
HanpaBneHbl B CTOPOHY, MPOTUBOMOMOXHYIO HanpaBneHWo OBWXKEHWUS MOToKa
XnakocTn. HoBoe 3HaveHve amnnuTydbll He OOMKHO OTnMyaTbcs Gonee yYem Ha
(5 —10) % oT cTaporo 3HayeHusi. B npoTMBHOM Criydae HaHeCTV Ha A4aTuYVKU HOBbIV
CIon cMasku;

12.3.3. Mponuctate pexum "YCTAHOBKA «0»" ¢ nomoLplo KHOMOK

"Mpocmotp N" unn "Mpocmotp U" go nosiBnenns Ha gucnnee coobLLEHUS:

VHecwmel, m/c
[UncneHHoe 3HaveHwe]

3anucaTb HOBOE 3HadeHue VHecmeL, M/C (MOXeET OblTb OTpULaTENbHbIM);
12.3.4. TMponuctate pexum "YCTAHOBKA «0»" C MOMOLLbH KHOMOK
"Mpocmotp N" unm "Mpocmotp U" fo nosiBnexns Ha aucnnee coobLLEHUS:

AMMIIANTYOA 1, mB
[UucneHHoe 3HayeHune]

nocTaBuTb yrnbTpa3BykoBble usnyyatenn YU1(+V) n YN2(-V) B nepBoHavanbHoe
nomnoxeHue (TOYHOCTb ycTaHoBkM T 1 mm). Mpu aToM cTpenku Ha YU1(+V) u
YWU2(-V) pomxHbl ObiTb HamnpaBrieHbl B OAHY CTOPOHY M coBnagatb C
HanpaBfieHMeM ABWXEeHUA MOToKa Xuakoctn. Hosoe 3HaveHne "AMIMTINTYObI
1" He pomkHO oTnuyaTtbesa 6onee yem Ha (5 — 10) % oT cTaporo 3HayeHus. B
NPOTMBHOM Clly4ae HAaHECTW Ha AaTYMKMU HOBBIV CIOW CMasKu;

12.3.5. Mponuctatb pexum "YCTAHOBKA «0»" ¢ MOMOLLbI KHOMOK
"Mpocmotp " unm "Mpocmotp U" fo nosieneHust Ha ancnnee coobLeHNs:

VHecmell, m/c
[uncneHHoe 3HaveHue]

3achmkcnpoBaTb HOBOe 3HauyeHue VHecmell, m/c. OHO OOMKHO coBnagatb C
3apMKCUpPOBaHHLIM  3Ha4YeHuneM VHecmell, M/C, nonyyeHHeiM B n.12.3.1.

CoBnageHve pe3ynbTaTOB O3HA4YaeT, YTO 3a BpeMmsi BbiNonHeHua n.n.12.3.1. -
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12.3.5. ckopocTb NOTOKa He M3mMeHunacb. B NpoTMBHOM cryyae MOBTOPUTL MyHKTHI
12.3.1 + 12.3.5.

12.3.6. Mponuctate pexum "YCTAHOBKA «0»" ¢ nomoLlibio KHOMOK
"Mpocmotp N" unun "Mpocmotp U" go nosiBnenns Ha aucnnee coobLLEHUS:

CwmelleHne, V m/c
[UncneHHoe 3Ha4veHue]

YCTaHOBUTL YUCIIEHHOE 3HAYeHWe cmelleHust V m/c, paccynTaHHoe no

dopmyne:

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

Cmewernue Nml ¢ = —

[Ons aToro Heobxoammo Bocnonb3oBaTbcst kHonkon "BBOL", nocne yero
cTapwmi paspsf YUCINEHHOro 3Ha4YeHWs BbIAENUTCA KYpCOpOM. YBenuyeHue Ha
eaVHULY 3HaYeHWUs paspsifa, BbIAENEHHOro KYpCOpPOM, OCYLLECTBMAETCH KHOMKOW
"APXVB", a nepemellenne Kypcopa - C MOMOLLbO KHomok "Tlpocmotp " wnn
"MpocmoTp ", HaBpaHHoe YMcnoBoe 3HauYeHKe 3anuchIBaeTcs B NaMaTh npubopa
C nomolLLbto KHonku "BBOO".

Ha atom "YCTAHOBKA «0»" npubopa 3akoHdeHa. [na npocmoTtpa
pe3ynbTaToB W3MepeHunr Heobxoammo BepHyTbca B pexum "MIBMEPEHWNA"

OBYKPATHbIM HaxkaTuem kHomku "M".

13. BJIOKUPOBKA N3MEPEHWIA NPU NYCTOM
TPYBOMNPOBO/LE.

Mpw akcnnyaTauuu pacxogomepa GbiBaloT cUTyauum, korga Tpybonposoa
He MONTHOCTbLIO 3aMoNTHEH XUAKOCTBIO UMK onycTolleH. B aToM cnyyae nokasaHus
pacxofomMepa He pernameHTupoBaHbl. [Ons Toro, 4ToGbl MpU HesanornHeHHOM
TpyGonpoBoAe pesynbTaT U3MEPEHUsT PaBHASICA HYMO, peKoMeHayeTcs Z-BapuaHT
YCTaHOBKM M3nyyatenen, yron B Mexay MioCKOCTbi YCTAHOBKU M3nyyaTtenen u

rOPU3OHTANBHOM MIOCKOCTLIO A0IMKeH BbiTh 6onbLue 20° (puc.2 )
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YpoBeHb
3anosiHeHus

Puc.2
[ns nepexona us pexuma "MSMEPEHWNA" 8 pexum "HE3AMONMHEHHbIA
TPYBOIMPOBOL" Tpebyetca oauH pa3 HaxaTb KHonky "M", koTopas pacnonoxeHa

noA KpbILKOW npubopa (npunoxeHue 5), Ha gucnnee NOSABUTCS NPEAnOXeHNe:
MEHIO MONb30B-NA

Janee nouck pexuma "HESAMOJIHEHHLIA  TPYBOMPOBOO"
OCyLLECTBNAETCA C nomoLbio kHomku "Tpocmotp 1" mnm "Mpocmotp U". Ha

Javcnnee JOMKHO NosBUTLCSA COOBLLEHME:

HESAMOJIHEHHbIV
TPYBOIMPOBO[

Bxog B pexum "HESAMONHEHHBLIV TPYBEOMPOBOA" ocyLecTBnseTcs
C nomollbto kKHonkn "BBO". Ha ancnnee AomkHO NOSABUTLCS COODLLEHWE:
BBEOWTE NAPOIJb
n 3amuraet kypcop. [locne BBoga naponst Heobxooumo HaxkaTtb kHonky "BBO[M".
Ha pgucnnee nosButcs coobLleHue:

Ao [uncrneHHoe 3HayeHune]
YpoBEeHb OTCEYKUN [UNCIIEHHOE 3HaYEHNE]

roe Ao — aMmnnnTtyga ynbTpa3ByKOBOro cCurHamna npu nycrtom unum
He3anoJIHeHHOM pr6OI'IpOBO,Ele.
Ona Ttoro, 4TOObI npn HesanoJIHEHHOM WU nycToM pr6OI'IpOBO,CI,e

pesynbTaT M3MepeHui pacxofa Obin paBeH Hymno, HeobXoaWMO YCTaHOBUTb
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ypOBeHb OTCeYkM npesbiwawowmm Ao Ha (10 — 15) %, HO MpM 3TOM YpPOBEHb
OTCEYKN JOIKeH ObITb MeHbLUe, Yem amnnuTyda A2 (cMm. n. 11.2.5) npumepHo B 2 —
400 pas.

BosepaT u3 pexuma "BITOKMPOBKA W3MEPEHWN" B pexum
«N3MEPEHWUA» ocyliecTBnseTca ABYKpaTHLIM HaXaTtueM KHOMKn «My.

14. YCTAHOBKA 3JIEKTPOHHOI'O BJIOKA B3-1

14.1. Tlpn ycTaHOBKE M MOHTaXe pacxogoOMepOB AOMKHbI CTPOro
COGJ‘IPOJJ,aTbCﬂ npasuna TexHUKn 6e30ﬂaCHOCTVI, N3NOXeHHble B pasaene 7
"YkasaHusa mep 6e3onacHocTM" M B HOPMATMBHO-TEXHUYECKUX [OKYMEHTaX,
OENCTBYOLLMX Ha NpeanpusitTum-notpebutene.

14.2. TlockonbKy Npu YCTaHOBKE YrbTPa3BYKOBLIX M3nydatenen wu
YCTAHOBKE HyIsi pacxo4oMepa JrIeKTPOHHbLIM OMOK  AOMKEH HaxoauTbCA B
HenocpeacTBEHHON GnM30CTU K M3nyyaTensm, TO OKOHYATENbHYH YCTaHOBKY M
NOAKMOYEHNE 3NEKTPOHHOro 6noka crnegyeT NpPouM3BOAWUTbL MOCHE BbINOSHEHUS
3TMX NYHKTOB.

YcraHoBky B3-1 ons kommep4eckoro y4eta peKoMeHAyeTCH BbIMOMHATb B
MeTannMyeckom Lukady co CMOTPOBbLIM OKHOM W METASMU AN ONfioMOMpoBaHus;
Takke B3-1 moxeT ObiTb yCTaHOBMNEH Ha NPMOOPHOM LWWTE, NyrnbTe ynpaBreHns,
Ha CTOse, Ha KPOHLUTEMHAX 1 np.

He ponyckaetca yctaHoBka B3-1 B6nmnsum 6Gartapen oTtonneHus,
ANEeKTPUYECKMX MeYer 1 OPYyrMx UCTOYHMKOB Tensa, a Takke B MOMELLeHWsX, B
KOTOpbIX TemrnepaTypa BO34yxa MOXET BbIXOAMTb 3a Npefenbl, yKasaHHble B

pasgene 4 "TexHn4eckne gaHHble".

15. HACTPOMKA TOKOBOI'O BbIXOOA

15.1. Ecnu npubop o6opynoBaH G11IOKOM TOKOBOIO BbIXOAA, TO BO3MOXHA
HacTpoiika aToro 6roka. [Ins Bxoga B PEXXUM HacTPONKM TOKOBOIO BbIXoAa

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

"MeHto nonb3oB-ns"
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HaxaTueM kHonku "MpocmoTp " unm "MpocmoTp " HeoBxoammo aoiTM [0 NyHKTa
MEH!0
BbixogHow curHan
NMOCTOSIHHbIV TOK
1 HaxxaTb KHoMkKy "Beoa". Ha gucnnee nosieutcs coobLueHne
[wnana3soH
X..X MA
Ins namMeHeHUss guanasoHa BbIXOOHOro Toka HeoOXoAMMO HaxkaTb KHOMKy "Beoa”.
B neBOM HWXHeEM yrny Aucnnes nosiBUTCS MUraloLmi KBagpaT — npurnawieHmne K

n3MeHeHMo 3HauveHus. Haxatue kHonku "Mpocmotp " wnm "Mpocmotp U
npvBeneT Kk nepebopy BO3MOXHbLIX AManas3oHOB BbIXOAHOMO CUrHamna nocTOsIHHOTO
Toka: 0.5 mA, 0..20 mA, 4..20 ™mA. dukcauma BbIGPAHHOMO 3HAYEHUSA
Npon3BOANTCA HaxaTuem KHomku "BBoa", OTMEeHa BBEOEHHOrO HaXaTuem KHOMKM
"M".  Tlpun  ogHOHanNpPaBNEHHOM  W3MEPEHWM  pacxofja  BbIXOAHOM  TOK
nponopumMoHaneH TekylleMy pacxogy, W MakCUMym TOKa COOTBETCTBYET
MakcumManbHoMy pacxogy. [py AByHanpaBneHHOM M3MepeHUn pacxoaa BbIXOOHOMW
TOK MpOMopLUMOHaneH MOAyno Tekywero pacxoga. [locne mameHeHus HacTpoek
6rnoka TOKOBOro Bbixod4a HeOOXOAMMO HECKOMbKO pa3 Haxatb KHomky "M",

[O06UBLLMCL Nepesarpysku pacxogomMepa.

16. HACTPOWKA UMMNYNIbCHOIO BbIXOOA

16.1. Ecnn npubop o6opynoBaH OMOKOM WMMMAYNbCHOrO BbIXOAA, TO
BO3MOXXHa HacTpoViKka atoro 6roka. [ins Bxoga B peXuM HacCTPOMKWU MMMYTbCHOrO
BbIXxoAa HeOOX0AMMO HaxaTb KHOrMKy "M", pacnonoxeHHyo noa KpbILKow npubopa.
Ha gncnnee nosButcst HAOMUCh:

"MeHto nonb3os-na"
HaxaTnem kHonku "MpocmoTtp 1" unm "Mpocmotp " Heobxoanmo Aot Ao nyHKTa
MEHI0

BbixogHow curHan

Hopmup. Mnynsc

1 HaxaTb KHOMKy "Beopa". Ha gucnnee nosisutcsa coobLueHne
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Bec umnyrnbca, m*
[uncnenHoe 3HaueHwne 0,01 - 500]

16.2. Ecnn HeobGxooMMo BBECTM HOBOE 3HA4YeHMEe Beca MMMyfbca, TO
cnepyeT Bocnosfb3oBaTbcs kHonkow "BBO[", nocne 4yero crapwuiin  paspsig
YMCMEHHOrO 3HaYeHUs1 BbIAENUTCS KYPCOPOM. YBEnuYeHne Ha eanHuly 3HayeHus
paspsaa, BblOEMNEeHHOro  KypcopoMm, ocyllecTBngerca  kHonkon  "APXUB',
nepemelLeHune kypcopa kHorkol "Mpocmotp f". HoBoe 3HaueHWe 3anuchbiBaeTcst B
namsaTb npubopa ¢ nomoLusto kHornku "BBOL". Ecnn HoBoe 3HayYeHne HEKOPPEKTHO,
TO nocre coobLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha aucnree BHOBb NOABUTCA CTapoe YUClneHHoe 3Ha4YeHune. rlpVISHaK KOPPEKTHOCTU

yKasaH B CrieflyloLLeM MyHKTe.

16.3. MNepexoa k cneayowemy napameTpy — O7UmMesibHOCMb 8€C08020
UMIYsIbCa — OCYLLECTBNAETCS C NOMOLLBLI0 KHoMku "Mpocmotp " unm "MpocMoTp
U". Ha gucnnee nosiBnsieTcs cooBLLEHWE;

ONUT. UMNYTbCA, C
[umcneHHoe 3HaveHwne (0,1 - 10)]

Ons BBOAA HOBOrO 3HAYEHWUs ANMTENbHOCTU WMMyrbca HeobXxoaAMmo
HaxaTb kHonky "BBO[", mocrne 4ero crapwuin pasps YYMCMEHHOro 3Ha4YeHus
BbIAENUTCS KYPCOPOM. YBENUYEHUE HA eavHULLY 3HAYEeHNs pa3psaa, BblAeNeHHOro
Kypcopowm, ocyliectensietcs kHornkon "APXWB", nepemelleHune Kypcopa - KHOMKOW
"Mpocmotp " unm "Mpocmotp U". HoBoe 3HaueHue 3anucbiBaeTcs B NamsiTh
npubopa ¢ nomouwbio kHorku "BBOL". Ecnn HoBOe 3HayeHMe HEKOPPEKTHO, TO
nocre coobLeHus

HEKOPPEKTHOE
3HAYEHUE

Ha auncnnee BHOBb NOABUTCA CTapoe YNCrneHHoe 3Ha4veHune.
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16.4. Mpu npozpaMMuposaHUU YUC/IeHHbIX 3Ha4YeHUuli eeca ummnysibca

U e20 dnumesibHOCMUuU GOJIKHO 8bIMNOJIHSIMbCS COOMHOWEHUe:

[6ec _umnynvca, m>] e 3600
Qmax[ »° /4]

Ecnun YKa3aHHO€e HepaBEeHCTBO He BbLINMOJIHAETCA, TO Npun nepesarpys3ke

1,1 (OnumernbHOCMb uMyrbca, [C] ) <

—0.1[c]

nnn BKNKYeHun npm60pa BbIBOAUTCS COOOLLIEHME:

MAPAMETPLI
HECOBMECTUMBbI

KOTOpOEe yaepXXmnBaeTcs B TeveHune 3 C.
16.5. Tlocne wu3MeHeHWss HacTpoek 6rnoka WMNynNbCHOTO BbIXOAA
HeobXoAMMO HEeCKONbKO pa3 HaxaTb kHonky "M", pobuBluMch nepesarpysku

pacxoagomepa.

17. HACTPOWKA PEJIEAHOIO BbIXOOA

17.1. Ecnu npubop obopygooBaH 6nokom penemHoro Bbixoda, ToO
BO3MOXHa HacTpowka 3Toro 6roka. [na Bxoda B PeXMM HACTPOMKM penevHoro
BbIXOoAa HeobxoaAnMo HaxaTb KHorky "M", pacnonoxeHHyo nog, KpbILwkon npnbopa.
Ha gncnnee nosiBUTCS Haanwuce:

"MeHto nonb3os-nsa"
HaxxaTuem kHonku "Mpocmotp M unu "MpocmoTp U" HeoBxoanMMo AoNTM [0 NyHKTa
MEH!0

PENEVHBLIN
BbIXO[

17.2. [danee  ycTtaHoBka napameTpoB peneHoro curHana
OCYLLEeCTBsIETCA C nomoLlbto kHonku «BBOO». Ha gucnnee gormkHO nosiBUTLEA
cooOLLieHue:

3AMbIKAHWE TPA
[umcneHHoe 3HaueHne] % ot Qmax
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T.e KOHTaKTbl perne 3amblkaloTCa nNpu  OOCTWKEHUM PacxodoM  3adaHHOro
YMCINEHHOrO 3HAYEHUS.

Ecnn HeobxoOQvMo BBeCTM HOBOE YMCMEHHOE 3HayeHwe, TO crnegyet
BOCnosb3oBaTbcsi kHomnkon "BBO[", nocne 4ero craplumii paspsif, YMCIEHHOro
3Ha4YeHUs BLIOENUTCA KYPCOPOM. YBENuWYeHWe Ha eauHuLy 3HayYeHus paspsaa,
BbIJENEHHOro KypcopoM, ocyluectsnsetca kHonkon "APXVB", a nepemelyeHve
kypcopa - kHorkoi "MpocmoTp fI" unn "MpocmoTp U". BHOBL BBEEHHOE 3HaueHne
He JOMMKHO ObiTb paBHO 3HAYEHWIO Pa3MblkaHWsi KOHTAKTOB. BbiGpaHHOe 3HaueHne
3anucbiBaeTcsd B Namsitb npubopa ¢ nomoubto kHonky "BBOMO". Ecnn HabpaHHoe
3HaYeHMe KOPPEKTHO, TO OHO OCTaeTCd Ha Aucnnee, B MPOTUBHOM Criyvyae Ha
Avcnnee NosiBMsSIeTCs N yaepXXusaeTcs B TedeHne 3¢ crnegytollee coobLleHne:

HEKOPPEKTHOE
SHAYEHNE

a 3aTeM MOoSIBUTCS CTapoe YUCIEHHOe 3HaveHne. 3HayeHne 3aMblKaHUsi KOHTaKTOB
AOJDKHO OTNnYaTbCA OT 3HAYEHUA X pa3MblKaHUA.

17.3. MNepexoa k cregylolwemy napameTpy — 3HadeHue pacxoda, npu
KOMOPOM KOHMaKmbl pesie pa3mMbIKaomcsi — OCYLLECTBIISETCS C MOMOLLIO KHOMKM
"Mpocmotp 1" unm "Mpocmotp ". Ha ancnnee nosisButcs cooblueHme:

PA3MbIKAHVE MPU
[umcneHHoe 3HaveHne] % ot Qmax

Ecnu Heobxoommo BBECTM HOBOE YMCMEHHOE 3HadeHwe pacxoga, npwu
KOTOPOM KOHTaKTbl pene pa3mbiKalTcs, TO cregyer BOCMONb30BaTbCA KHOMKON
"BBOL", nocne 4ero crapwuin paspsag  YUCIEHHOro 3HayeHus1 BbIOENUTCA
KypCOpOM. YBENWYeHne Ha equHuLy 3HadeHnst paspsifa, BblOENeHHOro KypcopoM,
ocywectBngetrca kHonkov "APXVIB", a nepemelleHne Kypcopa - KHOMKOW
"Mpocmotp M unn "Mpocmotp U". HaBpaHHOe YMCroBOE 3HaYeHne 3anuchiBaeTcs
B namsATb npubopa ¢ nomouwbio kHomku "BBOL". Ecnu HabpaHHOe 3HaueHue
KOpPPEKTHO, TO OHO OCTaeTCsi Ha Aucnnee, B MPOTMBHOM Cryyae Ha pucnnee
NosIBMAETCA N yAepKnBaeTCcHa B TedeHue 3 ¢ crneaytollee coobLueHme:

HEKOPPEKTHOE
3HAYEHUE
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a 3aTeM MosIBUTCH CTapoe YMCIEeHHoe 3HayeHne. 3HavyeHne 3aMblKaHsA KOHTaKToB
[OOIMKHO OTNNYATLCH OT 3HAYEHNS NX Pa3MblKaHUSI.

BosspaT u3 pexuma "YCTAHOBKA TAPAMETPOB PENEVHOIO
BbIXOOA" B pexum «3MEPEHUA» ocyliecTBnsieTcs ABYKPATHbIM HaXaTuem
KHOMKN « M.

18. HACTPOWKA UHTEP®EWUCA RS232 (RS485)

18.1. Ecrm npubop obopypmoBaH uHTepdeiicom RS232 (RS485), To
BO3MOXHa HacTpoWika aToro 6noka. [ins Bxoda B peXxuM HacTpoWnku MHTepderica
HeobxoamMMo HaxaTb kKHoMKy "M". Ha gucnnee nosiButcst Hagnmchb:

"MeHto nonb3os-nga"
HaxaTuem kHorku "TpocmoTp " nrm "Mpocmotp U" HeoBxoaumo AoNTH A0 NyHKTa
MEH!0

WHTepdpeic
[Tvn]

rae [Tvn] 3aBMCKT OT yCTaHOBNEHHOrO B Npubop uHTepdenca.
18.2. "RS-485". Haxatue kHomkun "BBoa" npvBeneT K BXo4y B HacTPOWKM

CBA3N:

Anpec

[uncneHHoe 3HaveHue]

YCTaHOBMNEHHbIE U3rOTOBUTENEM MapamMeTpbl CBS3W npubopa COOTBETCTBYHOT
napameTpaM, YCTAHOBMEHHbIM MO YMONYaHWIO B KOMMbIOTEPHOW Mporpamme
"CurHyp 6a3a gaHHbIX". [Na n3mMeHeHus 3HavyeHus CEeTeBOro agpeca Heobxooumo
HaxaTb KkHOMKy "BBoa". B cTapwem paspsge 3HaydeHuss agpeca nosiBUTCA
MUraloWMN  NpAMOYronbHUK.  MiameHeHne 3HadeHnss BbiOpaHHOro paspsga
OCYLLIECTBNAETCH HaXaTneM KHoMku "ApxuB", nepexo K cnegyroLliemy paspsagy —

KHorkon "lpocmoTp U« npeablgywemy — kHonkou "lMpocmoTtp fi". dukcauus
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BbIOPAHHOIrO 3Ha4YeHUss MNpPOM3BOAUTCA HaxaTMeM KHonku "BBoa", oTmeHa
BBEAEHHOrO - KHomnkon "M".

[nsa nepexopa K crnegylowemy napameTpy HeobXxoaMMO HaxaTb KHOMKY
"MpocmoTp U". Ha gucnnee nosiBUTCS COOBLLEHME:

CkopocTb, 6ut/c
[uMcneHHoe 3HayeHue]

18.2.1. Ona u3MeHeHus1 CKOPOCTM CBSI3W HEOOXOAUMO HaxaTb KHOMKY
"Beoa". B neBom HwkHem yrny aucnnes nOSIBATCA MUrawlwmi ksagpat —
npurnalledne Kk uaMeHeHuio 3HadeHns. Haxatve kHonku "Mpocmotp 1" wnn
"Mpocmotp U" npusener k nepebopy BO3MOXHBLIX BapUaHTOB CKOPOCTU CBSA3W:
1200, 2400, 4800, 9600 6uT/c. Pukcauusi BbIBPAHHOIO 3HAYEHUS MPOU3BOAUTCS
Ha)xaTuem KHonkn "BeBoa", oTMeHa BBEAEHHOTO - KHornkon "M".

[na nepexoaa k cneayowemy napameTpy Heob6Xoanmo HaxkaTb KHOMKY
"MpocmoTp U". Ha gucnnee nosiBuUTCS CooBLLEHME:

KoHTpOnbHbIN 6UT
Het

18.2.2. InA n3MeHeHns KOHTPOnbHOro 6uta Heob6XoaAMMO HaxaTb KHOMKY
"Beog". B neBom HwxHem yrny gucnnes nNoOsBATCA MWrarlowuin kesagpaT —
npurnalledne K uamMeHeHuio 3HadeHns. Haxatue kHonku "Mpocmotp N1" wnn
"Mpocmotp U" npuseneT k nepe6opy BO3MOXHbBIX BAPUAHTOB KOHTPOSLHOIO GUTa:
HeT, 4eT., HeyeT. Pukcauusi BbIGPAHHOMO 3HAYEHUSI MPOM3IBOAUTCS HaXaTUEM
KHonku "BBoa", oTMeHa BBeAeHHOro - kHonkon "M".

18.3. "RS-232". Y atoro uHTepdenica HacTpoek HeT. [JocTyneH TonbKo
pexXuM NMPOBEPKM, AN BXoAa B KOTOPbI HEOOX0AMMO HaxaTb KHorky "Beop". Ha
avcnnee nosiBUTC coobLLeHMeE:

Tect
pa3phbiB

Mpn 3amblkaHUM KOHTAKTOB 2 U 3 KnNemmHowm konogdku "k OBM" u mncnpaeHOM

uHTepdence coobuieHne "paspbiB" LOMMKHO CMeHWUTbCs cooblieHvem "ycrex".
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Ecnu gaHHble NPYHUMAIOTCH C UCKaXEHUSIMW, NOSABUTCA COOOLLEHME "UCKaxeHue".
Bbixoa 13 pexxvmMa npoBepKkn OCyLLECTBSETCS HaxXaTnem KHornkn "M".

18.4. Tlocne wu3MeHeHuss HacTpoek Omnoka WMMNyNbCHOrO BbIXOAa
HeobX0OMMO HECKONbKO pa3 HaxaTb kHomky "M", pgobuBlnch nepesarpysku

pacxoaomepa.

19. MPOCMOTP PE3YJIbTATOB U3MEPEHUNA

19.1. Pacxogomepbl 06cnykunBatoTcs onepaTopoM, 3HakoMbIM C paboToi
pPaAvoaneKkTPOHHOW  annapaTypbl, W3yYMBLUMM HACTOsILLEe PYKOBOACTBO MO
aKcnnyatauumn pacxogomepa v npoweglnmMm MHCTPYKTaX Nno TeXHUKe ©6esonacHocTH
npv paboTe C 3NeKTPOTEXHNYECKMM 060pyaoBaHNEM.

19.2. MNocne nogknyeHnsa pacxogomMepa K NMTatoLLen CeTn BbINOSHSAETCA
nporpaMMa camoauMarHOCTUPOBaHWUS W, B Crlydyae ee MOMOXUTENbHOINO UCXoAa,
aBTOMaTU4eCKn YyCTaHaBIMBAETCA pPeEXunm 0T06pa)KeHVIF| TEeKyLnx 3HaYeHun
nsmepsiembix BenuyuH (ganee — pexum "ISMEPEHUA").

B aTOM pexvme Ha nepByro CTPOKY AWCNNEes BbIBOAUTCA HaUMEHOBaHWe 1
pa3MepHOCTb U3MEPSIEMOW BENUYMHBI, Ha BTOPYHO CTPOKY — €€ YMCMNOBOe 3HaYe-
Hue. MNMepexon oT ogHoNM oTobpakaemMow BENWUYMHBI K APYrov OCYLLIECTBRAETCS C

nomoLLsto kHorok "Mpocmotp i, "Mpocmotp U,
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Tabnwunuya 2-1

BenuunHel, oToOpaxaemble B pexume "MBMEPEHWA" ans

OAHOHanpaBJIeHHOro N3MepeHna NoToKa

Bup cooblueHus Ha gucnnee

Bug namepsiemon BenmymHbl

O6bem, M°
YMCHEHHOE 3HaYEHNe

nHaexc

CymmapHoe 3HaveHne obbema  KMOKOCTW,
npoTeKLen B npsiMom HanpaBneHum
(HanpaBneHve MOTOKa >XWMOKOCTU COBMagaeT C
HanpaBreHnem CTpenkn Ha u3nyyarensax) (8
OECATUYHBIX Pa3psaoB)

HapaboTka, 4. MuH.
YnCneHHoe 3Ha4YeHne

Bpemsi cymmupoBaHuMs obbema B 4Yacax MU
MUHYTax (8 OeCATUYHbIX pa3psaoB)

Pacxoga, ky6. m/y
YMCNEHHOE 3HaYeHne
nHaekc [

3HaueHne o6bemMHOro pacxoaa

CkopocTb, M/c
YMCNEHHOE 3HaYeHne
nHaekc []

CKopocTb noToka

[aTa n Bpemsi

Tekywme aata v Bpems B hopmare:
[4mncno. mecsau. rog — Yachl : MUHYTbI]
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Tabnwuuya 2-2

BennunHel, oToOpaxaemble B pexume "MBMEPEHWA" ans

ABYHanpaBJieHHOro namepeHunsa noToka

Bua cooblueHus Ha gucnnee

Bug namepsiemon BenmumHbl

O6beM, Z m®

UMCTIEHHOE 3HauYeHne
nngeke L

CymmapHoe 3HaveHne obbema  KMOKOCTW,
npoTekKLuen B npsiMom n obpaTHoM
HarnpaeneHusix (8 4ecATUYHbIX pa3psiaoB)

O6bem 1, M°
YUCTIEHHOE 3HaYeHMe
MHAEKC

CymmapHoe 3HaveHne obbema  KMOKOCTW,
npoTekLuen B npsMoMm HanpasneHuu
(HanpaBneHve noToka XWOKOCTM coBnagjaeT C
HanpaBneHvem CTpernku Ha wusnydartensax) (8
OECATUYHBIX paspsaoB)

O6bem 2, M°
YMCMEHHOE 3HaYeHne
nHaexc ]

CymmapHoe 3HaveHuMe ob6bema  XuOKoCTw,
npoTekLLen B obpaTHoMm HanpasneHun
(HanpaBneHue noToka XMAKOCTU
NPOTUBOMOSIOXKHO HamnpaBrneHno CTpenkn Ha
usnyyarensx) (8 4ecaTUYHbIX pa3pagos)

HapaboTka 4. MuH.
YUCNEHHOEe 3Ha4yeHne

Bpemsa cymmupoBaHns obbemMa B vacax wu
MUHyTax (8 ecaTUYHbIX pa3psaoB)

Pacxoga, ky6. m/y
YUCNEHHOE 3HaYeHne
WNHOEKC

3HayeHne o6beMHoro pacxoga

CkopocTb, M/c
YuCreHHoe 3Ha4YeHne

O

WHOEeKC

CKopocTb noToka

[aTa n Bpemsi

Tekywme aata v Bpems B hopmare:
[4ncno. mecsau. rog — yachl : MUHYTbI]

19.3. MNpwn oTOoBpaXkeHnn 3HAYEHUI CyMMapHOro (MHTerpaneHoro) oobema,

pacxoda M CKOPOCTM NOTOKa XWOKOCTM B MNpaBOM HWKHEM Yyrny aucnned

BbIBOOUTCS WHAEKC amnnuTyabl ynbTpassykoBoro curHana (0....9). U3mepenwus

BbIMOIMHSAIOTCS KOPPEKTHO MPU 3HAYEHUAX 3TOro MHaekca (1...9).

19.4. Ecnu pesynbTaTbl M3MEpPeHWU pacxoga MpeBbIlalT 3HayYeHue

YCTaHOBJ1€EHHOIo BEPXHEro npeaena naMmepeHund, To Ha gmcnnee BMecto 3Ha4YeHun

pacxoaa n CKOpOoCTU NOTOKa NoABNAETCA coobueHne
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20. MPOCMOTP APXBOB

20.1. B namMATK pacxogomepa XpaHATCA YeTbipe apxusa AaHHbIX:

noyacoBou apxuB 3a nocnegHue1925 vyacos;

NOCYTOYHbIV apxuB 3a nocnegHue 2200 cyTok;

apxuB nepepbiBoB ydeTa Ha 100 nocneaHuX BKMOYEHUI U BIKIFOYEHWUN;

apxuB napametpoB Ha 20 nocnegHux M3MEHeHUr nporpamMmMupyemMblxX
nonb3oBaTenemMm napameTpoB pacxogomepa.

20.2. Ona nepexopga u3 pexuma "U3mepenns" B pexum "lMovacoson
apxuB" HeobGxoaMMo BOCMOSb30BaThCs kHomkon "Apxme" Ha agucnnee nosiButcs
coobLleHue:

Moyacoson apxus

B aTOM apxmBe XpaHATCs 3HAYEHWUsI CYMMapHOro (MHTerpanbHoro) oobema
(KonnyecTBa) npoweawen no TpybonpoBody XUAOKOCTM, 3adMKCUPOBAHHbIE MO
NCTEYEHMM KaXaoro yaca B TedeHune nocriegHnx 1925 vacos. [na Bxoga B apxuB
Hago Bocnonb3oBaTbca kHomkon "Beoa". Ha agucnnee nosButcs cooblleHme:

[umcno. mecsau. rog — yachl : MUHYTbI]

[uMcneHHoe 3HaueHve, M |

Ons gswkeHust B rnybb apxvBa ucnonbayetcs kHonka "Mpocmotp U, a
ONA OBWKEHVWS MO apxuBy B OOpaTHOM HampaBreHWu WCnomnb3yeTcs KHomMKa
"Mpocmortp M,

NS yCKOPEeHHOro nepedBwkeHns no apxvey kHonku "Mpocmotp 11,
"MpocmoTp U" HeoBxopmmo yaepxusaTh HaxaTbiMu Gornee 3 c.

BosspaT us no6oro nyHkta pexuma "MOYACOBOW APXMB" B pexum
"M3MEPEHWNA" ocywecTtBnseTca ¢ nomoLsto kHonkn "APXVB".

20.3. [Ona nepexoga wu3 pexuma "USMEPEHUA" B pexnm
"MOCYTOYHBbIA APXVB" HeoGxoamMmo BOCMONb30BaThCcs kHomkoi "APXUB". Ha
Aauvcnnee nosiBATCS coobLLeHue:

NMOYACOBOW APXVB

45



3aTeM HeobxoaMMO BOCMOMbL30BaThcs  kHonkamu  "Mpocmotp 117,
"MpocmoTp U" no nosiBneHus Ha aucnnee coobLLeHus:
MOCYTOUHbIN APX/B
B aTOM apxmBe xpaHATCSA 3HAaYEHUss CYyMMapHOro (MHTerpasnsHoro) oobema
(konuyecTBa) npoweawen no TpybonpoBoAy XWMAKOCTM, 3adUKCUpPOBaHHbIE MO
UCTEYEHUM KaxKObIX CYTOK B TedeHune nocnegHux 2200 cytok. [ns Bxoda B apxvB
Haao Bocnonb3oBaTtbes kHornkow "BBOL". Ha aucnnee nosiButcs coobuieHue:

[uncno. mecsu. rog — 4acbl:MUH.]
[UncrieHHoe 3HaueHne, M’ |

Ona newxenns B rnybb apxusa ucnonb3yetcst kHonka «Mpocmotp U», a
ANs OBWKEHWUSI MO apxuBy B OOpaTHOM HampaBreHWu WCMonb3yeTcss KHomMka
«MpocmoTtp M.

NS yCKOPEHHOro nepeaBWkeHns no apxuey kHonku «Mpocmotp My,
«MpocmoTp U» Heobxoanmo yaepxmeaTts HaxaTbiMu Gonee 3 c.

BosspaT 13 no6oro nyHkta pexuma "MOYACOBOW APXMB" B pexum
"M3MEPEHWNA" ocywwecTtBnseTca ¢ nomoLpsto kHomkn "APXWB".

20.4. na nepexona u3 pexuma "MSMEPEHUVA" B pexum "MEPEPLIBbI
YYETA" Heob6xoaumo Bocnornb3oBaTtbes kHonkon «APXVMB» Ha gucnnee nosiButca
cooOLLeHue:

MOYACOBOW APXMB

3arem HeobOxoaMMO BOCMOMb30BaTbCA  kHoMkamu  "llpocmoTp (1§

"MpocmoTp U" no nosiBnenvsi Ha aucnnee cooBLLEHUS
MEPEPbIBbI YYHETA
B aTom apxuBe xpaHsATcs aatbl 1 Bpems nocnegHux 100 nepepbiBoB yveTa

Ecnn Bocnonb3oBaTbcs kHonkon "BBO[", TOo Ha aAucnnee nosiBUTCS
cooOLLieHue:

OT [uMcno. mecsil,. rog.— Yac:MuH.]

0O [uncno. mecsy,. roq — Yac:MuH.]
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nMpu 3TOM Ha BepPXHen CTpoke oTobpaxaeTcs AaTa M Bpemsi Havana nepepbiBa
yyeTa (nponagaHve NUTaHus UnuM BHYTPEHHSIA HEMCNPaBHOCTb, OOHapyXvBaemas
CpeAacTBaMy CaMOAMArHOCTMKM), @ Ha HWDKHEW CTpOKe AaTa M BPeMsi OKOHYaHMsi
nepepbiBa yyeTa.

[ns aBuwxeHus B rmybb apxuBa ucnonbayeTcs kHonka "Tpocmotp U, a
ONs OBWKEHUs NO apxvBy B OOpaTHOM HanpaBMeHUW WCMOSb3yeTcs KHOMKa
"MpocmoTp T

NS yCKOpeHHOro nepedBwkeHns no apxuey kHonku "Mpocmotp f1°,
"Mpocmotp ", HeobxoanmMo yaepxuBaTh HaxaTbiMu Gonee 3 c.

Bosspat u3 nwoboro nyHkta pexuma "MEPEPBLIBbl YYETA" B pexum
"MBMEPEHWNA" ocywecTBnsetca kHonkon "APXWB".

20.5. Ons nepexoga u3 pexuma "MBMEPEHWNA" B pexum "APXNB
NMAPAMETPOB" Heobxoammo Bocnonb3oBaTbca kHonkon "APXWB" Ha gucnnee
NOSIBUTCHA COOOLLIEHNE:

NMOYACOBOW APXVB

3arem HeobxoamMmo BOCMONb30BaTbCs  KHonkamu  «[lpocmoTp 1y,

«Mpocmotp I», 1o nosiBnenuns Ha aucnnee coobLueHns:
APXVB NMAPAMETPOB

B atom apxuBe xpaHsaTca gaTtbl U Bpems nocnegHux 20 M3MEeHeHWuMn
nporpaMMmpyeMbIxX NapaMmeTpoB pacxogomMepa.

Ecnn Bocnonb3oBaTbca kHonkon "BBO[", To Ha aucnnee nosiBUTCS
cooOLLeHue:

[uncno. mecsau. rog — 4ac : MyH.]
[uncneHHoe 3HayeHue, Ha3BaHWe NapameTpa]

Ha BEepxHe’W CTpPOKe aucnnes oTobpaxaeTca gata UM BpemMsa  U3MEHEHWsi
nporpaMMmpyemMbIX napameTpoB npubopa, Npou3BeaeHHOro Nonb3oBaTenem, a Ha
HWXXHEN CTPOKE - YUCTIEHHOE 3HAYeHMe NporpamMmmmpyembix napameTpoB npubopa.
C nomouybto kHomku "BBO" MOXHO NpPOCMOTPETL Mporpammmpyemble napamMmerpbl
pacxogomepa (owameTtp Tpybonposoga Dy, Tum XuakocTu, BeEpXHWA npeaen

namepsiemoro pacxoga Qmax, BENUYMHA KOMMEHcauun caBUra XapakTepucTuKu
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npubopa Vewew). NMepexon kK npedblgyllent 3anncu OCyLLEeCTBNSETCS C MOMOLLbIO
kHonku "Mpocmotp U,

[ns yCKOPEeHHOro nepedBuXeHUss No apxusy kHorku "Tpocmotp I,
"MpocmoTp U" HeoBxopmmo yaepxusaTh HaxaTbiMu Gornee 3 c.

Bosspart n3 noboro nyHkta pexuma "APXVB NMAPAMETPOB" B pexum
"M3MEPEHWNA" ocywwecTtBnsieTcsa kHonkon "APXB".

21. BbiBOA UH®OPMALIMK HA KOMIMbIOTEP

21.1. BeiBOg uHOpMaLMm Ha KOMNbOTEP Yepe3 nHtepdenc RS-232.

21.1.1. TlogkniounTb pacxogoMep K KOMMbIOTEPY B COOTBETCTBUM CO
CXeMoW COoeaVHEHWN, NPUBEAEHHOW B MPUNOXEHWM 6 (AnMHa NUHUKM CBA3U He
6onee 15 m).

Onga cuutbiBaHua uHdopMaumm ¢ npubopa yepes uHTepdenc RS-232
npunaraetca nporpamma «CurHyp 6as3a pfgaHHbix». C ee nomoLpblo MOXHO
nonyyYnTb TeKyLMe 3HayeHnss o6beMHOro pacxoga M CKOPOCTW MOTOKa, a Takke
COAEPKMMOE apXvBOB: MOYacoBOro, NOCYTOYHOrO, U NepPepLIBOB y4eTa.

21.2. BbiBOg MHGOpMaLMM Ha KOMMNbOTEp Yepes nHTepgenc RS-485

21.2.1. TlogkniounTb pacxodoMep K KOMMbIOTEPY B COOTBETCTBUM CO
CXeMOW COeaVMHEHW, NPVBELEHHOW B MPUNOXEHWM 6 (OnvMHa NMHUKM CBA3U He
6onee 1200 ™). Ansi nodkntodyeHusi kK KoMnbromepy uHmepgpetica RS-485
Heobxodum koHeepmop RS232 — RS485.

Ona cuntbiBaHMA MHopMauun ¢ npubopa 4epe3 mHTepdenc RS-485
npunaraetca nporpamma «CurHyp 6as3a pfgaHHbix». C ee noMOLblo  MOXHO
Mony4nTb TeKylime 3HavyeHusi o6 beMHOro pacxoga M CKOPOCTM MOTOKa, a Takke
CoOepPXKMMOe apXMBOB: NMOYACOBOI0, MNOCYTOYHOIO U NEPEPLIBOB yYeTa.

21.3. MNpu ncnonb3oBaHWMM NPoOrpaMM CTOPOHHMX NPOU3BOAUTENEN Nays3bl

MexXay 3anpocamu K npubopy AormkHbl 6biTe 6onee 1 cek.
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22. BO3MOXHbIE HEUCIMMPABHOCTU 1 METO[bl UX

YCTPAHEHUA

22.1. ObLme ykasaHus.

22.1.1.

OTKIMOYEHHOM NMUTaHUu.

YcTpaHsTb

HencnpaBHOCTU

ponyckaeTcd

TONbKO npu

22.1.2. TlpoBepka pacxogomepa nocrne YycTpaHeHuss OBHapyXeHHON

HencnpasHOCTWU OOJMKHa Npon3BoanTbCcA cneunannucTtom no O6Cﬂy>KMBaHVIPO.

22.1.3. TepeyeHb Havbornee 4acToO BCTPEYalOLMXCH WA BO3MOXHbIX

HeuncnpaBHOCTEN NpuBeaeH B Tabn.3.

Ta6bnuua 3

HanmeHoBaHue Heuc-
NPaBHOCTW, BHELLUHWE
NposiBNEHMs 1 Jonon-
HUTENbHbIE MPU3HAKN

BeposTtHas npuymHa

Cnocob yctpaHeHus

Mpu BKIMIOYEHUN
nuTalowero  Hanps-
KEHUs  He  ropuT
undpoBon amucnnen

OTcyTcTBYET  HanpshkeHue | YcTpaHutb NPUYNHY

cetn OTCYyTCTBUA ceTeBoro
HanpshkeHust

O6opBaH ceTeBol kabernb BocctaHoBuTb ceTeBon
kabenb

Meperopenu npegno- | OTKNYNTL pacxogomep OoT

xpaHuTtenn FU1 n FU2 cetn. OTKPbITb  KPbILLKY

B3-1; 3ameHuTb nNpepoxpa-
HUTENU

lMNokasaHus
pacxogomMepa paBHbl
HYMO; WHOEKC am-
NAMTYabl  YNbTpasBey-
KOBOro curHana
paBeH Hyrto

O6pbIB kabensd, HapyLleHune
3MEKTPUYECKOrO KOHTaKTa B
KIeMMHOW Kornoake

MpoBepuTb COCTOsIHNE
kabens M KOHTaKTOB B
KIEMMHBIX KOnoaKax

OcnabneHo HaTsXXeHne
LiernoYex, CMECTUNUCh
YCTAHOBOYHbIE NPOOUIIN.

npOVI3BeCTVI nepeycrtaHoOBKY
nn-1

OTcyTCTBME CMaskuM Mexay
M3nyyawLwymMm NoBEepXHOC-
Tamu YU1(+V), YWUN2(-V) n
CTeHKOI TpybonpoBoaa.

CHate YU1(+V) n YN2(-V),
o4YNCTUTb OT [psA3M 1
HaHEeCTU Crnol HOBOW CMa3Ku
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MpogomkeHne Tabn. 3

HeucnpaeHocmu,

obHapyxueaembie cpedcmeamMu camoOua2HOCMUKU

HaunmeHoBaHue Heuc-
NpaBHOCTU, BHELUHWE
nNposiBNEeHMs 1 Jonon-
HUTENbHbIE MPU3HAKN

BeposiTHas npuymHa

Cnocob ycTpaHeHusi

HeucnpasHocTb 1 - 5:
owmbka namaTn

OTkas MUKpPpOCXeMbl NaMATU

OTnpaeka npnbopa opra-
HU3aLMN-U3rOTOBUTENIO

HeuncnpaBHocTb 6 — 11
Owwnbka Tarimepa

OTKa3 MUKPOCXEMbI HacoB
peanbHOro BpEMEHM.

OTnpaeka npunbopa opra-
HN3aUUN-N3rotoBUTENHO.

HeucnpasHocTb 12:
He YCTaHOBIEHbI
yacsbl

C6oii yacoB pearnbHOro
BpemMeHun

YcTaHoBUTb TeKyLme gaTy u
BpeMsi cornacHo n.9.2.2.

HeucnpasHocTb 13:
Het cBssn ¢ TDC

Otkas mukpocxemsl TDC

OTnpaeka npunbopa opra-
HN3aUunUnN-N3rotoBUTENHO.

BO34YLUHbIE My3bIpK

HewucnpasHocTb 14: Hanpsixenue nutaHusa | Mogkniounts  npubop K
[ecdbekT nuTaHna npubopa meHee 187 B NIMHUKM  C  HanpsXXeHnem
+22
220 55 B
HewucnpasHocTb 15: Tekywiee 3HaveHne pacxoga | lNepeycTtaHOBUTL  BEPXHUNA
Q > Qmax oonbLe MakcumarnbHoro | npegern M3MepsieMoro
unm B TpyGonposoae | pacxofa cornacHo n.9.2.4,

Mpu cboe 4acoB peanbHOrO BPEMEHU B FEBbIA HWKHWWA yron Avcnnes

[OOMOSHUTENBHO BbLIBOAWUTCA TEMHbIV NPAMOYTOJIbHUK. Pacxo,qomep npoaosnkaet

BbIHUCNATL U (*)VIKCVIpOBaTb cymmaprlﬁ obbem, HO Mo4vacoBble U NOCYTOYHbIE

apxuBbl He BegyTcs. Ecnn npu kaxxgom BeikMnoYeHnn pacxogomepa us cetn 220 B

yacbl COMBaKOTCH, 3TO FTOBOPUT O paspsKeHHOoN baTapee.

Onga ycrtpaHeHus noboOM HeucrnpaBHOCTM, OOHapYXEeHHOW cpeacTBamu

camMoanarHOoCTUKH,

ula2omoeumeriro.
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23. TEXHWYECKOE OBCITYXXNBAHUE

23.1. Obwme ykasaHus.

23.1.1. TexHuyeckoe obcnyxuBaHve nNpou3BOAUT  MpeanpusTue-
notpebutens. CHumaTb NNombbl (MacTU4Hble NevyaTn) B Te4eHue rapaHTUNHOro
CpoKa MMeEeT NpaBo TOMbKO NpeanpuATUe-n3roToBUTENb.

23.1.2. Tocne ycTpaHeHWs1 HeucrnpaBHOCTEN HeobxoOMMO MpoOBeCTU
NPOBEPKY pPacxo4oMepOoB Ha HopMaribHoe PYHKLMOHUPOBaHUE.

23.2. MNpodunaktuyeckoe obcnyxrnBaHWe NPOBOANUTCS pa3 B Nonroaa.

23.2.1. MNpwn npochmnakTuyeckom obcnyxmBaHuy NPOBOAATCA CreayroLime
paboTbl:

BHELLUHWIN OCMOTP;

npoBepKa YMCTOThI n3nyyarowen nosepxHoctn YU1(+V) n YU2(-V);

npoBepka cocToAHuA kabensa ceasm mexay YW1 (+V) n YN2(-V);

npoBepka CTerneHun HaTsKeHus uenodvek. B cnyvyae ocnabneHws HaTs-
XKEHWs Lenoyek NOATAHYTb UX C MOMOLLbIO HaTsPKHbIX BUHTOB (Mpunoxexue 3)

23.2.2. Tepeg npoBegeHneM nNpodUnakTU4ecKoro obcnyxmnsaHus
OTKITIOYMTBL PAcxogoMep OT CUIMOBOW NMUTAIOLLEN CETU.

23.2.3. TllpoBegs noaroToBUTENbHbIE — OMepauvu, MNPUCTYMUTb K
npodmnakTuyeckomy ob6cnyxnBaHuio.

BHeLLHMIA OCMOTP LOIMKEH BKIOYaTh:

NPOBEPKY COCTosiHUSA Kabens, coeguHstowwero YN1(+V) n YU2(-V) ¢ B3-1;

NMPOBEPKY COCTOSHMSA M3nydatoLwmx nosepxHocten YU1(+V) n YN2(-V), Ha
KOTOPbIX He [AOMMKHO ObiTb pPXaBYWHbI (pPXaBYMHY ydanuTb MENKO3epPHUCTON
HaxpgadHou Oymarown). MNepen cHatnem YWU1(+V) n YN2(-V) cnemyer oTmeTuTb

MECTO X pacnosyioXXeHnAa Ha yCTaHOBOYHbIX npogounsx.
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24. MTPABUIA XPAHEHUA

24.1. YcnoBusi XxpaHeHWs1 U TPaHCMOPTUPOBAHUS PAaCXOAOMEPOB OOMKHbI
OCYLLECTBAATLCA MO YCrnosusM xpaHeHust 3 no FOCT 15150 (-30 °C <t < 60 °C)

24.2. Pacxopomepbl B ynakoBke MpeanpusTUS-M3rotoBUTENs MOryT
XPaHUTbCSI B YCMOBUSIX KanuTanbHbIX OTanfMBaeMbIX NMOMELLEHWA NPy OTCYTCTBUM
B BO3JyXe MapoB KMCIOT, Wenoyen 1 opyrux BpeaHbIX BELLeCTB.

24.3. Cpok XpaHeHus pacxodOMepoB B YyMNakoBKe NpeanpusaTus-

n3roTtoBuTenyd oauvH roa.

25. TPAHCNOPTUPOBAHUE

25.1. YcnoBuss  TpaHCNOpPTMPOBaHUSA pacxogomepos OOJTXKHbI
COOTBETCTBOBATL YCMOBMAM TpaHcnopTuposaHua 5 no MOCT 15150 (-30 °C <t <
60 °C).

25.2. Tlepeg TpaHcnoptTupoBaHueM npubopbl W OOKyMeHTauwus,
BXOASLLME B KOMMMEKT pacxogomepa, AOKHbl ObiTb ynakoBaHbl.

PekomeHayeTca ucnonb3oBaTb TPaAHCMOPTHYD Tapy W MNEPBUYHYHO

YNakoBKy npeanpuaTua-n3rotoBuUTend.
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26. MOBEPKA

26.1 lMepBuyHaa nosepka pacxogomMmepa MpPOBOAUTCA MPU BbINYCKE U3
Npou3BoACTBa M NOCIe peMoHTa.

lMoBepka pacxogomepa MoOCne YCTPaHEHUs HeUcnpaBHOCTEW, He
BMUSIIOLLMX Ha  METPOIIOrMYeckme XapakTepUCTUKM (3aMeHa npegoxpaHuTenen,
NpoBOAOB, Pa3bEMOB U T.M.), HE MPOBOAUTCS.

26.2. [Mepuognyeckas nosepka pacxogomepa npoBOAUTCA MNpwU
3KCnnyaTauum He pexe ogHOro pasa B 2 roga.

26.3. BHeouepegHas noeepka pacxogomepa npoBoAuTCA  Npu
KcnnyaTauum B CReayoLmx criyyasax:

1 - npu nospexgeHun Nnombbl 1 yTpaTe 4OKYMEHTOB, MOATBEPXKAAOLLMX
NPOXOXAEHNE pacxo4oOMepOM NepPUoaNYECcKOn MOBEPKY;

2 - Npv BBOAE B 3KCMyaTaumio nocne xpaHeHns bonee AByx ner.

26.4. MeToguka noBepku pacxogomepa.

26.4.1. Onepauun noBepkn

I'IpM npoeeaeHun NoBepkn OOJSMKHbI BbINONTHATLCA onepaunn, YyKasaHHble

B Tabn.4
Tabnuua 4
HanmeHoBaHue onepauun Homep nyHkTa
MpoBepka BHeLWHero BMaa 14.4.5.1.
Onpo6oBaHne 14.4.5.2.
OnpegeneHne OCHOBHOWM MOrPELLHOCTU 14.4.5.3.

26.4.2. CpegcrtBa NoBepKn
26.4.2.1. Npn npoBegeHnM MNOBEPKM OOIMKHbI ObiTb NPUMEHEHBI CpeacTBa

N3MEepPEHNIA, yKkaszaHHble B Tabn.5.
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Tabnuuab

Howmep HavmeHoBaHMe  3TanoOHHOrO  cpedcTBa  M3MEpPEeHWn  Unu
MyHKTa BCTIOMOraTeflbHOrO  CPeAcTBa  MOBEPKW; HOMEep [OOKYMEHTa,
[JOKYMEHTa | pernameHTUpytoLLero TexHudeckne TpeGoBaHWA K  CpeacTBy;
no noBepke | paspag MO roCydapCTBEHHOW MOBEepoYHOM  cxeme U (Mnn)
METPOOrMYeckmne U OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM

26.4.4 AmnepBonbTmetrp LI 4326 TOCT 8711-78, npegensl
namepenun 0-3 A, 0-300 B, knacc TouHocTn 4

YacTtotomep [ 126 TOCT 7590-78, npeaenbl namepeHus
oT 45 po 55y, knacc To4HoCTH 1,5

TepMOMETP PTYTHBIN CTEKNAHHLIW, Npeaernsl U3mMepeHns
0-55 °C, knacc To4yHocT 0,1

McuxpomeTp acnMpaumoHHbI,  nNpeaen nsMepeHus Ao
100 %, «knacc To4HOCTM 1

Bapometp TY 2504-1797-75, npegensl nsmepeHnss ot
600 oo 800 mm pT.CT.

26.4.5 PacxogomepHasi yctaHoBka OPYKC-400, pamanasoH
namepenus 12,5 — 400 M3/, norpeluHocTs + 0,15%

PacxogomepHas yctaHoska YIBIT, gnana3oH namepeHus
0 — 20 M*/4, NorpeLwHocTb + 0,3%

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

Mpenen namepenusa 10 m; norpewHocTs + 0,5 Mm

[onyckaeTcs npMMeHeHre Apyrux cpeacTB U3MEpPEHN C  aHarnormyHbIMm
UNN AYYLWUMU METPOSOMMYECKUMN XapaKTEPUCTMKaMMU.

26.4.2.2. Bce cpenctBa M3MEPEHUIN OOIPKHbI ObiTb MOBEPEHbI OpraHamm
[ocynapcTBEHHOW  MeTponormdeckor  cnyxbbel ¥ uMeTb  [elcTByloLne
CBUAETENbCTBA O NMOBEPKE UMW OTTUCKU MOBEPUTESNBHbBIX KIENM.

26.4.3. TpeboBaHusi 6e3onacHoOCTH

26.4.3.1. K npoBegeHunio NOBEpkU [JOMycKalwTCd nvua,  U3yyuBLLME
PykoBoacTBo no akcnnyaTaumu.

26.4.3.2. Tpn ycTaHOBKE M MOHTaXe PacxXxOAOMEpPOB [OIMKHbI CTPOro
cobnogatbCs MpaBura TEXHUKM 0Ges30nacHOCTW, W3MOXEHHble B pasgene 7
"YkasaHua mep 6esonacHocTun".

26.4.4. Ycnosus NOBEPKN U NOATOTOBKA K HEN
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Mpy NpoBeaeHMN NOBEPKM AOMKHBI COOMoAaTbLCS crneayowme yCrnoBus:

> TemnepaTtypa okpyxatoLlero sosayxa (20 * 5) °C;

» OoTHocuTenbHas BnaxHocTtb ot 30 Ao 80 %;

» atmocdepHoe gasneHue ot 0,084 go 1 MMa (ot 630 go 800
MM pT.CT.);

TemnepaTypa KOHTponupyemon cpedpl (Boast) (20 * 5) °C;
MUTaHWe: OT CETW MEepPeMEHHOTo Toka HanpsbkeHvem (220 =+
4,4) B, vactoton (50 * 0,5) l'uy;

» oTcyTcTBME BMOpauuM, TPSACKW, MAarHWTHOrO Mons, Kpome
3eMHOr0;

» nepen Hayarnom MoBepKW pacxogomep AOSKeH ObiTb BblAepKaH
B YKa3aHHbIX Bbllle YCMOBUSIX B BbIKIIKOYEHHOM COCTOSIHUM He
mMeHee 1 y;

» pacxogomep OomkeH ObiTb BbiaepxaH B TedeHne 30 MUH.

nocne BKo4YeHnA Hanps>XeHnda nntaHua.

26.4.5. lNpoBeneHne noBepkn

26.4.5.1. poBepka BHELUHEro BMAaa.

Mpu npoBepke BHeLLIHEro BuAa OOIMKHO ObiTb YCTAHOBMEHO COOTBETCTBME
MapKUPOBKW, YyKasaHHOW B pasgene "MapkupoBaHve wu nnombupoBaHue"
PykoBoactBa no akcnnyatauun, KOMMIEKTHOCTU faTdvka pacxofa, ykasaHHOW B
nacrnopTe, a TakKe COXPaHHOCTb MioMObl Ha B3.

Mpu npoBepke BHELUHEro BMaa pacxogomMepa [OMMKHO ObiTb YCTaHOBIEHO
OTCYTCTBUE MEXaHUYECKNX NMOBPEXAEHNIN.

26.4.5.2. OnpoboBaHne

YCTaHOBUTL pacxodoMep B COOTBETCTBMM C pasgernamu 8 "lpaBuna
YCTaHOBKM 1 MOHTaxa" 1 9 "MoarotoBka 1 Nopsifok paboTel”.

Mpu nogknoyeHun pacxogomepa K NUTAOLWENA CETU  BbIMOMHSAETCS
nporpaMMa CamoAMarHOCTUPOBaHWA W, B Cryvyae ee MONOXUTENbBHOro ucxoaa,
aBTOMATMYECKN YCTaHaBNMBAETCA pPEXUM OTOOpaKeHWst TEKyLMX 3HaYeHun

namepAaemMbliX BENMMYNH, YTO CBNOETENbCTBYET o6 ncnpaBHOCTU pacxogomepa.
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26.4.5.3. OnpepeneHne OCHOBHOW  MOMPELIHOCTU  pacxodoMmepa
JonyckaeTcsl NpoBOAMTbL ABYMS crnocobamu: HaTypHbIM (Ha pacxogoMepHomn
YCTaHOBKe) U pac4eTHO-MMUTALUNOHHbIM.

U3meHeHue OnuHbi uHuu cessu mexoy lNr-1 u 63-1 e npedenax 5-100 m
He efusiem Ha MemposI02U4ecKUe XapakmepucmuKku pacxodomepa.

26.4.5.3.1. OnpepeneHve MNOrpelHOCTM Ha pPacXofOMepHOM
yCTaHOBKe.

[Ona onpegeneHns  OCHOBHOW  MOrPELIHOCTM  pacxogomMepa  Ha
pacXO4OMEPHOW  YCTAaHOBKE  NpeaBapuUTENbHO  HEOOXOAMMO  BbIMOMHUTL
cneayollee:

onpefenvTb ANUHY BHELUHEN OKPY)XHOCTWM UMW BHYTPEHHUM AnameTp
n3MepuTensHoro TpybonpoBoda, TOMWMHY CTeHKM TpybGonpoBoaa, MaTtepuan
TpybonpoBoga, TWM KOHTPONMMPYEMOMW cpeabl, BEPXHUN Mpenen Wu3Mepsiemoro
pacxogaa;

npv nomowwm kHonok "MPOCMOTP", "APXVB", "BBOL", "MEHIO", BBECTU
3Ha4YeHUs 3TUX NapamMeTpoB B NamsATb Npubopa B COOTBETCTBUM C pasaenamum 9.4;

nepBuyHbI nNpeobpasoBatens [1M-1 ycTaHOBUTL B COOTBETCTBUM C
pasaenom 8;

YCTaHOBUTb HyNEBOE 3HaYeHue pacxoda pacxogomepa B COOTBETCTBUM C
n.9.4.20.

3HauyeHns n3MepeHHOro pacxoga oTobpaxaroTcs Ha Aucrnee.

MamepeHue pacxoga NpoBOAUTCA B TPEX - YeTbIpeX Toukax AnanasoHa. B
Ka>KoM TouKe OMKCUPYETCH HE MeHee AeBATW NOKa3aHW XUAKOKPUCTarIMYeCKoro
avcnnes v onpeaensaeTca cpegHee apugMeTnyeckoe 3HayeHne pacxoaa.

OnpepneneHune NOrpeLHoCTV NpU U3MEPEHMUN pacxoda NpoBOAUTCSA NyTeEM
CpaBHEHMS 3Ha4YeHW pacxoda, MOfMyYEeHHbIX C MOMOLLUBI pacxogomepa, Co
3HaYeHMAMN pacxoaa B NOBEPOYHON YCTaHOBKE.

nOFpeuJHOCTb Y onpegendaeTca no cbopmyne
V :(QCP_Q):LOO/QMEK01%1

roe Qcp - 3Ha4eHune pacxoga, namepeHHoe C NOMOLLbIO pacxogomMepa, M3/‘-|;
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Q - 3HayeHue pacxoa B MOBEPOYHOWN YCTaHOBKE, M3/y;

Quakc - BEPXHee 3HayeHne ananasoHa nsmepsemoro pacxoga, M 3/‘4;

Mo NnoKa3aHnAam Xnakokpucrtannm4yeckoro aucnneqa 3Ha4vYeHune

N3MEpPEHHOTO pacxoda BbIYMCTISIETCS MO hopmyne
1 & .
Qo = — ZQI M
n S

roe Qi - rnokasaHue >KWOKOKPUCTaNNMYeckoro  Aucrnes,
COOTBETCTBYIOLLEE N3MepeHHOMY pacxoay. Pacxopnomep cuutaetcs
BblAEPXKABLUMM WCMbITAHWE, €CnN MOrpelHoCTb MpU M3MEPEHUM pacxoda He
npesbilwaetr * 1,5 % OT BepxHero npeaena avanasoHa N3aMepeHus.

MorpewHocTs MNpy u3MepeHnun CyMMapHOro (MHTerpanbHoro) obbema
(konuyecTBa) onpeaensieTcs B Tpex - YeTbIpex TouKax AuanasoHa no gopmyre

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

rae V u - cymmapHbii 06beM, U3MEPEHHbIN pacxogoMepomM;

V - obbem, namepeHHbIi No MepHuky (unn V = Qt - rge t- nepwop
N3MepeHns).

MuHUManbHbIN Nepuog 3MepeHnsa AomkeH ObiTb He MeHee 20 MUH.

Pacxogomep cumTaeTcs BblAepKaBLUMM UCTbITaHWS!, €CIW BbIYUCIIEHHbIE
3HaYeHUs MOrpeLIHOCTEN MPU BCEX WU3MEPEHWUSIX CYMMapHOro (MHTerpasnbHOro)
obbema He npesblwaT 2 %.

26.4.5.3.2. OnpepeneHue MOrpewHOCTU PACYETHO-UMUTALIMOHHLIM
crnoco6om.

Mpy onpegeneHnn NOrpeLHOCT pacxoaoMepa pacHeTHO-MMUTALMOHHBLIM
cnocobom [M-1 ycTaHaBnuBaeTcsa Ha 3arnyleHHOM C OZHOW CTOPOHbI
NPSMONMHEVHOM OTpe3ke TpyObl, 3anonHeHHOM Bogown. [OnuHa Tpybbl OormkHa
6bITb He MeHee 500 MM, ¢ BHyTpeHHUM anameTpom oT 80 o 200 mm.

Ons onpeneneHust MOrpewHoOCT! pPacyYeTHO-UMUTALMOHHBIM  ClOCO60OM

HeoOX0AMMO BbIMOJTHUTb cnepgywuiee:
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> onpefenuTe AfWMHY BHELUHEN OKPY>XHOCTU WNW BHYTPEHHWA AvameTp
oTpe3ska TpybonpoBoda, TOMLWMHY CTeHku Tpybonposoaa, martepuan
TpybonpoBoga, BepxHUi npeden usmepsemMoro pacxoga Ans AaHHOro
Tpybonposoaa (cm. Tabn.1);

> npn nomowm kHonok "Mpocmotp " unm “Mpocmotp U, "APXUB",
"BBOA", "MEHKO", BBectM 3Ha4yeHMsi 3TUX NapamMeTpoB B MNamsATb

npubopa B COOTBETCTBUM C pasaenamu 9.4;

> nepBuyHbLIN npeobpasoBatens [1M-1 ycTaHOBUTL B COOTBETCTBUM C
pasgenom 8;
> YCTaHOBUTb HyMb pacxogomepa B COOTBETCTBUM C N

OnpeneneHne OCHOBHOW MOrpeLHOCTU MPOM3BOAUTCA MPWU HYNEBOM pacxofe B
TpeX KOHTPOJIbHbIX TOYKax, UMUTUPYIOLLIKUX pacxon, COOTBGTCTByIOLLI,VIVI 3Ha4YEeHUAM
20, 80 1 100 % oT 3agaHHOro BepxXHero npegena pacxoga. [ns atoro Heo6xoamMmMo
nepentn us pexmma "ISMEPEHVA" B pexum "MOBEPKA" npu nomowm kKHomnku
"M"; Torga Ha aucnnee NOABUTCS COODLLEHME:
MEHHO MONb30B-NA
Hanee nowuck pexvma "NMOBEPKA" ocyLecTBNgeTca ¢ NOMOLLbHO
kHonok "Tpocmotp M unm "Mpocmotp U". Ha aucnnee [oOmKHO NOSIBATLCA
cooOLLeHue:
"MNT. MOBEPKA"

Bxoa B pexum "MIMAT. NMOBEPKA" ocyliecTBnseTCA C NOMOLLBIO KHOMKM

"BBO[L". Ha aucnnee noseutcs cooblueHmne:

20% [uMcrieHHoe aHaveHme] M°/y
3
[uncneHHoe 3Ha4eHne] m

rge Ha BerHeVI CTpoOKe paucnned 0T06pa>KaeTc;| 3Ha4YeHne MMUTUPOBAHHOIO
pacxooa B nepBon KOHTpOJ'IbHOVI TOYKe B NpoueHTax OT BepxHero npegena
n3mepeHuna pacxoga U ero YncrieHHoe 3HaveHune, N3SMepeHHoe pacxogomMmepom, a
Ha BTOPOW CTpOKE [OuChnes - 3HadyeHue CyMMapHOro obbema, n3mepeHHoe
pacxogoMepoM B TOW e KOHTPONbHOW TO4YKe B M3. N3amepeHune CyMMapHOro

obbema HauMHaeTcsa M OoCTaHaBNMBaEeTCaA C nomolbio kHonku "BBOL". TNpwu
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n3mepeHun cymmapHoro obbema B ITIEBOM HWDKHEM yrny gucnnea nodasndAeTca
cuMmBoOn «.[ »

Mepexon k cneaytoLLen KOHTPONMbHOM TOYKE OCYLLECTBASIETCSA C MOMOLLBIO
kHonkw "Mpocmotp N unn “Mpocmotp U". Ha amcnnee nosisutcs coobiueHue:

80% [uncreHHoe 3HaueHne] M/y
[uMcneHHoe 3HayeHue] m>

roe Ha BEepxXHen CTpoKe Aaucnness oTobpaxaeTcs 3Ha4YeHWe WMUTUPOBAHHOTO
pacxoja BO BTOPOW KOHTPOMbHOW TOYKE B MpOUEHTax OT BEpXHero npegena
N3MEpPEeHNs pacxoda n ero YMCNeHHoe 3HaveHve, U3MEePEeHHOe pacxoaoMepoM, a
Ha BTOpPOM CTpOKe QAWcnnes - 3HadeHWe CcyMMapHoro obbema, W3MepeHHoe
pacxogoMEpPOM B TOM K€ KOHTPONbHOW TO4Kke B M2, M3amepeHne cymmapHoro
obbemMa HauMHaeTcs W OCTaHaBnuBaeTcs € nomowpbio kHomku "BBOA". [pu

n3mepeHnn cymmapHoro obbema B NEBOM HWXHEM yrny gucnnea nodasndaeTca
cumMmBoOn «J. »

Mepexopn Kk crneaytoLLen KOHTPOSbHOW TOYKE OCYLLECTBASETCS C MOMOLLBHO
kHonku "MPOCMOTP". Ha aucnnee nosBuTcs coobLleHne:

100% [4nCrEeHHOE 3HaueHne] M*/y
[uncneHHoe 3Ha4eHne] m

roe Ha BepxHel cTpoke Aaucnnes otobpakaeTcs 3HavyeHue MMUTUPOBAHHOMO
pacxoga B TpeTbeil KOHTPONbHOM TOYKe B MPOLIEHTax OT BEPXHEro npeaena
N3MEpPEHNsI pacxoda U ero YMCreHHoe 3HavyeHne, U3MEPEHHOE pacXxoJoMepoM, a
Ha BTOpPOM CTPOKE AMchnes - 3HadeHWe CyMMapHoro obbema, M3MepeHHoe
PacXofOMepOM B TOW e KOHTPOMbHOW Touke B M°. Mamepeue CYMMapHOro
obbema HauMHaeTca WM OCTaHaBnMBaeTCa C nomouwptko kHonku "BBOLB". TMpwu

n3amMepeHun cymmapHoro obbema B F1EBOM HWKHEM yrny gucnnea nodaBnAeTcA

cnmMmBon «J. »
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3HayeHMe BbLIXOOHOMO CUrHana B  KaXOOW  KOHTPOSIbHOM  TOYKe
onpepensieTca kak cpegHee apudMeTMYeckoe 3HayeHue He MeHee AEeBATH
MoKasaHUiN XUOKOKPUCTANMUYECKOro AMCHes.

MorpelHocTs ¥ onpepensieTcst no dopmyne

7/ :(Qcp' Q)lOO/QMaKc,%.

rae Q¢ - cpegHee M3MEPEHHOEe 3HAayeHWe pacxoda B KOHTPOSbHON

TOuKe, M° /u;
Q - pacyeTHoe 3HayeHne pacxoaa B KOHTPOSIbHON TOYKE, M3y;
Q ware - BEPXHEE 3HAYEHME 33[JaHHOTO PacYETHOrO pacxoaa, M/u.

MorpelwHoCTb NpU U3MEPEHUM CYMMapHOro (MHTerpanbHoro) obbema
(konuuecTBa) onpeaensaeTcs B TPeX YkadaHHbIX TOYKax AnanasoHa no opmyne

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

rae Vy— CyMMapHbIn 06bem, U3MEepPEHHbIN pacxogoMepoM;

V - pacyeTHOe 3HayeHWe CyMMapHOro (WHTerpanbHoro) obbema B
KOHTPOnbHOW ToYke 3a nepuof namepenus (V =Qt, rae t - nepmoa nsmepeHus).

MuHUManbHbIN Nepuog 3MepPEHNst AOMKeH ObiTb He MeHee 20 MUH.

Pacxogomep cuvTaeTca BblAEpPXKaBLUMM UCMbITAHWSA, €CnM  OCHOBHad
norpewHocTs He npesblwaer 0,75 oT npegena [AonyckaemMOW OCHOBHOW
MOrpeLuHOCTW.

Bosspat wu3 nwboro nyHkta pexuma "MOBEPKA" B pexum
"MBMEPEHWNA" ocywecTBnseTca ABYKpaTHbIM NCNOMNb30BaHNeM KHoMku "M".

26.5. OhopmrieHne pe3ynbTaToB NOBEPKMY.

26.5.1. Tlpu nNOMOXWUTENbHBLIX pesynbTaTtax MepPBUYHOM  MOBEPKU
npou3BoANTCA 3anucb B Macnopte O roAHOCTU npubopa K MPUMEHEHMIO C
yKa3aHueM JaTbl MOBEPKM.

26.5.2. Mo pesynbTatam NepuoaMYEecKo WM BHEOYEpPeOHOW MOBEPKM
COCTaBIAETCA MPOTOKON, KOTOPbIA CKPEMNMSIETCS OTTUCKOM  MOBEPUTENbHOrO
Knenma.

26.5.3. Tlpu oTpuuatencHbix pesynbTaTtax MOBEPKM pacxogoMep He
JornyckaeTca K 3KcnfyaTtauuu, B nacrnopTe Mpou3BOAMTCH COOTBETCTBYHOLLAS

3anncb O HEMPUrogHOCTHU, a I'Iplll60p OoTnpaBNAETCA B PEMOHT.
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27. PEKOMEHAOYEMbIE CMA3KW OnA BBOOA
YNbTPA3BYKOBbIX KONNEBAHUA B TPYEOMNPOBO[

27.1. [Ons BBoga YynbTpasByKoBblX konebawunm B Tpybonpososa
pekoMeHOyeTCcsl MUChonb3oBaTb Ccriedylolume cmasku (B nopsigke  ybbiBaHuA
abhekTMBHOCTHN): anokcuaHasi cmona 6e3 oteepautens, WPYC, nuton, conuaon.

27.2. C To4kM 3peHns adphekTBHOCTM BBOAA YNbTPa3ByKOBbIX konebaHusi
B CTEHKy TpybonpoBoaa nyyllen u3 nepeyncneHHblX SBRseTCst anokcuaHas cMmona
npu TemnepaTtype KOHTPONMpyemon cpeabl oT +5 o 40 °C.

Mpn TemnepaType KOHTponupyemoi cpeabl Boiwe 40 °C u Huxe 0 °C

pekomeHayetca npumeHsaTts WPYC vnu nuton.
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NPUNOXEHUE 1
CTPYKTYPA YCJIOBHOIO OBO3HAYEHWA PACXOOOMEPOB

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

'y r r

Twvin
pacxogomepa

Hanuune 6noka
TOKOBOIO BbIXo4a

Hannune 6noka RS232
mnu RS485

Hannune GSM-mopema
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MNPUNOXEHUE 2
SMOPLI HANPSXKEHNW

A — oarnekTpuyeckasi nomexa B MOMEHT W3MyYEeHUs 30HOMPYHOLLEro
yNbTPa3BYKOBOMO MMMYIbCa;

b — BocnpuHMMaembI ynbTpasBykOBOW CurHan
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NPUNOXEHUE 3

FTABAPUTHBIE N YCTAHOBOYHbIE PASMEPDI
MEPBNYHOIO NPEOBPA3OBATEJIA MI1-1

YUI(+V) Bug A HaTtsxHoi
| BUHT
AL A /
Lenb gip M I
2 [N=: i
HIHT + i+
MpwxumMHoe
' ycTpoiicTBo
+ -+ | I+ 1+
I |‘
YCTaHOBOYHbIN TpyGonposon
npocunb
L ' YWN2(-V)
420

L- paccTosiHne mexay aartymkammn



ONEKTPOHHOIO BITIOKA B3-1

190

A

-
-

NPUNOXEHUE 4
FABAPUTHBIE N YCTAHOBOYHbLIE PASMEPDI

190

120

=

115
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NPUNOXEHUE 5
3CKM3 KOMMYTALMOHHOW NAHENM 3NEKTPOHHOIO BJIOKA B3-1

oEeE @
1542
0-20 MA
4-20

N>. L1
‘—

&—l )
:Elg ]
— (o] )

t I




NPUNOXEHWE 6
PACXOLOMEP YNbTPA3BYKOBOW C HAKINALQHbLIMM
N3NYYATENAMU «AKPOH-01»
CXEMA 3NEKTPUYECKAA BHELIHWX COEQVUHEHUN

2 5(7) | O6Lwmn
q:l 3 3(2) |MNepepava
»— 2(3) | Mpuem
| =
E = vy 8(5) {
oY TN L+- |16)
= —
(O] iae |4(8)
=t RS-485
6(20)
ﬂﬂ U —__JJ 1 )
EaFES %)
o o< —— mA

op]
D T
B

O

o
—([0o]
—(0]

i
:

S

* YKkaszaH OCHOBHOW BapuMaHT AONnA NOAKMKYEeHUnA pacxogomMmepa K 9-

KOHTaKTHOMY NOpTy, a B ckobkax — Ana NoaKroYeHus K 25-KOHT3KTHOMy nopty

KOMMblOTEPA.
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NPUNOXEHUE 7
OCKM3 YCTAHOBKW Mr1-1 HA TPYBOMNPOBON

(Bua ceepxy)

BapuaHT V (0gHOCTOpPOHHSAA ycTaHoBKka Y1 n YN2)

H>10Dy | . h>5Dy
YN1(+V) YN2(-V)

BapuaHT Z(gBycTOpOHHSSA ycTaHoBKka YW1 n YN2)

H>10Dy  _|[_. h>5Dy
Y (+V)

[
|

A

Hanpas nexve
noTtoka

Y2 (-V)
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MNPUNOXEHWE 8
OCKN3 MOHTAXA In-1 gnA N3SMEPEHNA PACXO[A B TPYBOMNPOBOIE
MPU KOPOTKUX MPAMONHENHBIX YYACTKAX O W MOCHE MECTA
MOHTAXA (Bug cBepxy)

YctaHoeka NlNM-1 nocne "koneHa"

. . 2Dy<H<10D
] YU1(+V) | YN2(V)

5
| (g -
] HanpaB neHve
|

noToKa

YcTaHoska lNlM-1 go "koneHa"

2Dy<h<5Dy |

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

—
HanpaB neHvie
noTtoka

YcTaHoska lNlM-1 nocne "tponHunka"
g 3Dy<H<10Dy,
YN1(+V) YN2(-V)
&j]]-) i ﬁanpaBneHme

noToKa

YcTtaHoska IM-1 go "tponHumka"

2Dy<h<5Dy
-
YN1(+V) YN2(-V) L
e )
Hanpas nexve

NnoToOKa
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MPOOOIMKEHNE NPUNOXEHWA 8

YcTtaHoBka IMM-1 nocne "koneHa"

< 2Dy<H<10Dy
|
YUV |

e I:{Q'*'Mpaanewe ,.,,
VVR2(v) MoToka

YcTtaHoska IMM-1 go "koneHa"

_,2Dy<h<5Dy

YW1 (+V) | YWN2(-V)

| |
RS v r— e
Hanpas nenvie 5' = ’}

notoka . :

YcTtaHoska [MM-1 nocne "TpoHunka"

g 3Dy<H<10Dy_ |
3 YAT(+V) | YW2(V)

\
-%;3—(?—» - ﬁ -
} Hanpas nenve
|
YctaHogka M-1 go "tponHuka"

noTokKa
2Dy<h<5Dy
- ————————— P!
|
YU1(+V)] ‘
—»h =

Hanpasnenme () 1 =0 _ 7'7
notoka | YN2(V) ‘
|

-




NPUNOXEHUE 9
3CKN3 MOHTAXA MrM-1 AnA NUSMEPEHVA PACXOJA B TPYBOTNPOBOJE

C JMAMETPOM Dy < 500 mMm

¢ YUL(HV) Bug A HarskHow
A

‘ BUHT
i B Jl./
Lens O N1 g

+

PO

2

4

F

T+

I ™
/ﬂ
+

MpwxumHoe
' ycTpolicTBo

@AY
\/

—_—

Hit | D

i
‘ Tpy6onposoa
YCTaHOBOYHBIN

npocub L ' YWN2(-V)

L- paccTosiHne Mexay gatymkamu

BapuaHT kpenneHus ¢ noMoLbI0 3aXumMa

Bont M6
ga./ CranbHon yronok

A0x40x5
4
YCTaHOBOYHbIV
npocunb

Ceapka
Tpy6onposoa
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NPUNOXEHWE 10
3CKN3 MOHTAXA Mr-1 AnA NSMEPEHVA PACXOJA B TPYBOINPOBOJE

C OMAMETPOM 500< Dy< 1500 mm

Buo A
Mpwkumrioe HaTtsxHon
*A YUL(+V) YCTPONCTBO BT
T: d / Tpy6onposog,

5
/

\\A
\_/

Fie —
I 7 (
i \%
|

(TE!

- V
p —
' [Hil, M

I
1| q
H gip
Hene YCTaHOBOYHBbI ymz(_v/\_ﬁi T
npocdunb

L

L- paccTosiHve Mexay AaTynkamu
BapuaHT kpenneHus ¢ NOMOWbIO 3aX1UMa

CTanbHon yronok
A0x40x5.

YCcTaHOBOYHBI
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NPUNOXEHME 11
OCKN3 MOHTAXA Mr-1 AnA NUSMEPEHMA PACXOLA B TPYBOTPOBOE C
OVWAMETPOM 600< Dy < 2000 mm

Bug A
HPWKVJMHOE HatsxHoin
YWN1(+V) YCTPOWUCTBO gyt 100
A A Tpy6Gonposoa,

g

3—#
E+, il +
\%
T l£§>
4 et

Lens YCTaHOBOYHbII
npocouns

E

ad+][

¥ YM2(v) it

L- paccTosiHve Mexay faTumkamm

CranbHoi yronok

YCTaHOBOYHbII



NPUNOXEHWE 12
OCKN3 MOHTAXA MrM-1 AnA NUSMEPEHVA PACXOJA B TPYBOTNPOBOJE

C OWAMETPOM Dy< 300 mm PV OAHOCTOPOHHEW YCTAHOBKE
YINbTPA3BYKOBbIX U3MYYATENEWN

Bua CBEPXy

YcTaHOBOYHbIN

npodunb
an)KM“MHOG ;Ig_':;gz'\é':;: HarsxHow
YCTPOMCTBO
YN1(+V) ‘ YU2(V) | BUHT
il
3 ]\ | \ \
HiE v [
- o - [a]
< \
Lenb
L

Tpy6onposoa

L- paccTosiHne Mexay aatdmkamm
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MarotoButens: MHIM CUTHYP
115184, Mocksa, yn.b.Tatapckas, 35
Ona noutbl: 123458, Mocksa, yn.TsapgoBckoro, 8
Ten./dakc: (495)780-9219

http: www.signur.ru;
e-mail: info@signur.ru, signur@mail.ru
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Mpov3BoACTBEHHOE HAay4YHOe NpeanpusiTie

no paspaboTke 1 NPOM3BOACTBY NMPOMbILLIIEHHBIX NPMBOPOB

PACXOJIOMEP YJbTPA3BYKOBOM
C HAKJIATHBIMH N3JIYYATEJIAMHA

«AKPOH-01»

PykoBoAcTBO MO 3Kcnnyartauum

BHUMAHUE! HEOBXOAUMO CTPOI'O
COBJIIOOATb COOTBETCTBUE
3ABOACKUX HOMEPOB HA
AKYCTUYECKUX NPEOBPA3OBATENAX
M ANEKTPOHHbIX BTIOKAX!
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