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1. BBEOEHUE

HacTosilee pykoBOACTBO MO  3KCnnyaTauum npegHasHadyeHo Ans
M3yyeHVs NpuHUMNa OeWCTBMS U YCTPOWCTBA pacxogomepa YyrbTpasByKOBOIO C
HaknagHbiMu nsnydatensmm AKPOH-01-1 (B ganbHelnwem - pacxogomep), npaBuri
MOHTaXa, NOAroTOBKM Kk paboTe, MOBEPKU, Hanagkn 1 TEXHUYECKOro 0bCnyKnBaHus

B YCInoBuAX aKcnnyaTaunin.

2. HABHAYEHUE

Pacxogomep AKPOH-01 npegHasHadyeH Ansi u3MepeHust OOGBbEMHOro
pacxofa n cyMMapHoro (MHTerpansHoro) obbema (KonmyecTBa) 3BYKONpPOBOASALLNX
XKWAKOCTER, B TOM 4MCME CTOYHbIX BOA, MPOTEKAWMX B  HaMOPHbIX
TpybonpoBoaax, M3roTOBMEHHbIX U3 3BYKONPOBOAALLMX MaTepuanos, A KOHTPons
M yyeTa, B TOM 4YMCfle KOMMEPYECKOro, B KaHaNM3aUMOHHbIX CETAX, Ha OYUCTHbIX
COOPY>KEHWUSX, MPOMbILLMEHHBIX NPEANPUATUSAX 1 T.4.

BbixogHoOM curHan pacxogomepa — MOKasaHUS XMOKOKPUCTarnmyeckoro
avcnnesl, Ha KoTopoM oTobpaxatoTcs pesynbTaTel M3MepeHUs O0OBbeMHOro
pacxoga M CyMMapHOro (MHTerpanbHoro) o6bema (KONM4yecTBa) XWUAKOCTH,
npoTekatoLlen Yepes Tpybonposoa B NPSAMOM MU 0OpaTHOM HanpaBneHUMn.

JononHuTensHO Ha Agucnnee MoxeT oTobpaxaTtbcs crnegyroLlas
MHpopMauus:

®  N3MEepEeHHble 3Ha4YeHNSA KOHTPONMPYEMbIX BEMUYUNH:
- CKOPOCTM MOTOKA XXMOKOCTK;
- BpeMeHu HapaboTku;
- AaTbl  BpEMEHU;

®  COOEPXMMOE apXvBOB;

- novacoBoro — 1925 3anucewn;



- nocyTo4Horo — 2200 3anucen;
- nepepbIBOB yyeTa — 100 3anucen;
e napameTpbl TpybonpoBoaa;
e  TUN KOHTPONMPYEMOW XMOKOCTM (Boda - XOMNoAHas, ropsiyas;
CTOYHble BOAb! U T.4.)
®  WHAOMKaUMSA HACTPOMKMN aKyCTUYECKOro KaHarna npu MOoHTaxe;
e  [uarHocTn4eckme coobLLEeHUS.

BbiBO4 MHoOpMauMn Ha gucnneln ocyLleCTBASAETCA C MOMOLLbIO  KHOMOK
"MPOCMOTP", "APXWMB", "BBOL", pacrnonoXeHHbIX Ha nepegHen naHenu
npubopa, u kHonkn "MEHIO", pacnonoxeHHo noa Kpbiwkon npubopa.

Pacxogomep MoOXeT uMeTb BbiIxogHou curHan 0-5, 0-20, 4-20 mMA
MOCTOSHHOrO  TOKa, NPSAMO  NPOMOPLMOHAnNbHbBIN  abCOMOTHOW  BeNUYMHe
M3MepseMoro pacxoga XWAOKOCTW, perneiHbll BbiXod (CyXue KOHTaKTbl pene:
MakcumarnbHOe HanpshkeHue Ha KoHTakTax He 6onee 100 B noctosiHHOro unu
nepemMeHHOro ToKa, TOK Yepe3 KOHTaKTbl perne He 6Gonee 80 MA) unwu
MUMMYMbCHBIN BbIXO4 C HOPMUPOBAHHBLIM BECOM MMMYrbCa (CyXue KOHTaKTbl pene:
MakcumarnbHOe HanpshkeHue Ha KOHTakTax He 6onee 100 B noctosiHHOro unu
nepemMeHHOro Toka, TOK Yepe3 KOHTaKTbl perne He 6onee 80 MA), BO3MOXHOCTb
BblBOAA MHGOPMALIMM Ha KOMMbIOTEP Yepe3 BCTPOEHHbIN MHTepdenc RS-232 nnu
RS-485, a Takke BO3MOXHOCTb noaknoyeHns k GSM-mogemy npoussBoacTBa
dumpmbl CurHyp ans 6ecnposogHon nepegadn nHgpopmMaumu.

BHumaHue! Ba3oeasi modenb pacxodomepa He ekjiloyaem e cebs
6710k MoKo8020 8bIx00a, 650K UMMYJILCHO20 8bixo0a, 650K pesieliHo20
ebixo0a, 6510k RS-232 (RS-485) u GSM-mModem. Heob6xo0umocmb ycmaHOBKU
amux 6510koe mpebyemcs yka3bieamb Mpu 3akKase.

Mpumep 3anuncm o603HayveHWss pacxogomepa C TOKOBbIM BbIXOOHbLIM
curHarnom, uHTepgencom RS-232 n GSM-mogemMoM npu 3akase 1 B OKYMeHTauun
APYro NpoayKLmMn, B KOTOPOM OH MOXET ObiTb NpuMeHeH MNpunoxenne 1):

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

3. COCTAB PACXOOOMEPA

3.1. Pacxogomep BknovaeT B cebs nepBuYHbIA  NpeobpasoaTens MM1-1
1 3NEeKTPOHHbIN 6110k B3-1, coeamHeHHble Mexay cobon AByMs oTpe3kaMu kabens.

Mr-1 coctonT U3 ABYX yNbTpa3ByKoBbIX usnyyarenen YU1(+V) n YU2(-V)
1 YCTPOWCTBA AJ18 UX KPenrieHust Ha Tpybe (YCTaHOBOYHbIE MPOuK).

3.2 OAnvHa nuHum ceasn mexay MM-1 n B3-1 10 M, BO3MOXHO ee
yBenuyeHne no cneusakady go 50 m. CoegmHutenbHbii kabens PK 75 - 3 - 32

BXOOUT B KOMMJIEKT MOCTaBKWU.

4. TEXHWYECKUE OAHHbIE

4.1. Pacxogomep obecrneymBaeT wu3mepeHne OOBEMHOro pacxoda U
CymMmMapHoro (MHTerpanbHoro) oobema (Konnyectsa) 3BYKONPOBOASALLMX XKUOKOCTEN
C HWU3KMM cogepxaHnem ra3oobpasHblX M TBepAblX BELLECTB MPU MOJNHOCTbIO
3anoNIHEHHOM Ce4YeHMU HanopHoro Tpy6onpoBopga. [lonyckaerca Hanuive B
KOHTPONMPYeMON cpefe ra3oBbiX BKIOYEHWUIA U TBEPAbIX YacTuL, B KONWYECTBE He
6onee 1 % ob6bema KOHTPONMPYEMOW KNAKOCTY.

4.2. MMN-1 yctaHaBnvMBaeTCs Ha NpPAMONMHENHOM y4yacTke TpybonpoBoaa
AnvHoi H > 10Dy oo mecta yctaHoBku 1 anuHoii h > 5Dy nocrne MecTta yCTaHOBKU
(npunoxeHune 7). lMNpegnoytutenbHo yctaHaBmueaTtb [M-1 Ha ropu3oHTanbHbIX
yyacTkax TpybonpoBOOOB B FOPU3OHTaNbHOM MNIOCKOCTU, HO [OMycKaeTcs
yCTaHOBKa Ha NPOW3BOSIbHO OPUEHTMPOBaHHbLIX TPybonpoBodax nNpu BOCXOASALLEM
OBVXXEHUWN NOTOKa >XXUAKOCTW.

4.3. Oonyckaetcqa yctaHoBka [M-1 Ha cokpalleHHOM MNpsSIMOSIMHEAHOM
yyacTke Tpybonpoeoaa Ha pacctosHun 2Dy< h <5Dy nepeg TPOMHWKOM WK
repen KoneHom, a Tawke Ha pacctosHumM 3Dy<H < 10Dy nocrne TpoiHuKa U Ha

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



MM-1 ycraHaBnuBaeTcsA B MNJIOCKOCTA, MNEPNeHAUKYNSAPHOW MNNOCKOCTU
KTPOWHMKA» UMW KKONEHa.

4.4. YnbTpa3ByKOBbIE U3Ny4yaTenu ycTaHaBNMBalOTCS Yepes3 Crovi cMasku
(anokcugHas cmona 6e3 otBepauTens, WPYC, nuton) Ha Hapy>XHOW MOBEPXHOCTH
TpybonpoBoaa, O4ULLEEHHON OT rPsi3n, KPAcku, PKaBUUHbI.

4.5. Matepuan Tpybonposoga - nobon 3ByKOMPOBOASALWMIA maTepuarn.
TonwuHa cTeHkn Tpybonposoaa - oT 2 Ao 50 MMm.

4.6. KoHTponupyemas cpeda - FOMOreHHasi XWOKOCTb CO CKOPOCTbHO
pacnpocTpaHeHust 3Byka 800 - 2000 m/c, npu TemnepaTtype oT - 10 oo +80 °C (no
150 °C no cneusakaay).

4.7. Pacxogomep obecrnevmBaeT wu3MepeHWe OOBbEMHOro pacxoda U
cymMmmapHoro (MHTerpanbHoro) obbema (KOnmuuyecTBa) >KMOKOCTU Mpu AnameTtpax
yCrnoBHoro npoxoga tpybonposoaa Dy oT 40 go 2000 mm B Avana3oHe OoT 2% Ao
100% BepxHero npegena W3MepsemMoro pacxoga, YCTaHaBMBaeMOro
nonb3oBartenem no n.13.2.4 (tabn.1)

Tabnvua 1

JOVAMA30HbI KSMEPAEMBLIX PACXOJOB
N PAO0 ONAMETPOB YCNOBHOIO NMPOXOOA TPYBOMPOBOAA

OnameTp yCrnoBHOro | [manasoHbl u3mepsieMblX pacxoaos,
npoxoaa, Dy, mm Q, My
40 (0,16 - 8)...(1-50)
50 (0,2 -10)...(2 - 100)
65 (0,25 - 12,5)...(3,2 - 160)
80 (0,32 - 16)...(5 - 250)
100 (0,4 - 20)...(6,4 - 320)
125 (0,5 - 25)...(8 - 400)
150 (0,64 - 32)...(12 - 600)
200 (0,8 - 40)...(20 - 1000)
250 (1 - 50)...(25 - 1250)
350 (1,2 - 60)...(32 - 1600)
400 (1,6 - 80)...(40 - 2000)
500 (2 - 100)...(64 - 3200)
650 (2,5 - 125)...(80 - 4000)
800 (3,2 - 160)...(160 - 8000)
1000 (4 - 200)...(320 - 16000)
2000 (8 - 400)...(800 - 40000)

4.8. MNutaHne pacxogoMepa OCyLLECTBMASETCA OT CETU NepeMeHHOro Toka
+22 ”
HanpsokeHnem (220 ;) B vactoton (50+ 1) u. Mo cneusakasy mMoryT usrotas-

nMBaTbLCS PacxogoMepbl C HanpspkeHMeM nutaHus (12 + 2) B nocTosiHHOro Toka.

4.9. MowHocTb, noTpebrsiemas pacxoqoMepoM, He AOSKHa NpeBblaTh
10 BA npu HanpspkeHun nutaHua 220 B nepeMeHHoro Toka.

MollHocTb, noTpebnsiemasi pacxofoOMepoM, He AOMKHa npesbiwaTb 1 BT
npy HaNPsPKeHUU NUTaHust 12 B NOCTOSIHHOTO ToKa.

4.10. PacxogomMep [omnyckaeT MOAKIMOYEHUe BHELLUHER Harpysku B Lefb
BbIXOHOIO CUrHamna nocTosiHHOMO ToKa:

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

4.11. Temnepatypa Bo3ayxa, okpyxatowiero 63-1, gormkHa 6biTb OT -20 80
+50 °C, MMN-1 — ot - 40 oo +70 °C ( go +150 °C no cnewusakaay).

4.12. AtmocdhepHoe aaBrieHue - oT 84 go 108 kla (ot 630 go 800 mm pT.
CT.).

4.13. CTeneHb 3alLnTbl OT BHELLHMX Bo3aencTBuin obonodku MM-1 - 1P65,
B3 - IP65 no TOCT 14254.

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

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

B3-1-1,5kr.

4.15. Tpwn yctaHoeke [1MM-1 cornacHo n.4.2 npegenbl Oonyckaemom
OCHOBHOW NPUBEOEHHOW MOrPELUHOCTA NpU U3MepeHnn obbeMHoro pacxoja B
npegenax ot 2 go 100 % AvanasoHa M3MEHEHUsI pacxofa He AOSKHbI MPEeBbILLATh

+1,5%.

Mpw n3mepeHnn o6bEMHOro pacxofa B npeaenax ot 0 4o 2 % AnanasoHa
N3MEPEHUs MOrPELLUHOCTb HE HOPMUPYETCS, NOoKasaHUsa Npubopa paBHbI HYSH.

Mpepenbl gonyckaemMon OCHOBHOW OTHOCWUTENbHOW MOrpeLiHocT! npu
M3MEPEHUN CYMMapHOro (MHTerpanbHoro) obbema (KonmyecTtsa) B npegenax ot 2

[0 100 % guanasoHa usMeHeHUst pacxofa He OOMKHbI NpeBbiaTh + 2 %.



4.16. lMNpu yctaHoBke I1l1-1 cornacHo n.4.3 gononHUTeNbHas NOrpeLIHoOCTb
n3MepeHusi o6beMHOro pacxoda M CyMMapHOro (uHTerpanbHoro) obbema He
AormxHa npesbiwartb 0,2 gonyckaemon OCHOBHOM NOrPeLHOCTN NPU YMEHbLLEHUN
paccTosiHiiA H u h oTHOCKMTENbHO CBOMX HOMMWHambHbLIX BenuumMH 10Dy 1 5Dy Ha
Kaxapii 1Dy.

4.17. Tlpn OTKIMOYEHUMN HaMNPSHKEHUS NUTaHWA pacxofoMep COoXpaHsieT
apXvBHYI0 MH(pOpMaLMIO He MEHee OAIHOTO rofa.

4.18. MonHbIV cpeaHui cpok crykbbl pacxogomepa Ao cnucaHus 6 neT, a

npy U3MEPEHUMN BbICOKOTEMMNEPATYPHBIX Cpes - 3 roaa.

5. YCTPOUCTBO U MPUHLMMN PABOTbI

5.1. MpuHUMN [eACTBMA pacxofomMepa OCHOBaH Ha W3MepeHUU
pasHOCTM  BpemMeHWM  pacnpocTpaHeHUs  aKyCTUYECKUX  KonebGaHum,
nepecekalwoWmx MOTOK KOHTPONUpyeMoW cpeAbl nop yrriom K ocu
Tpy6onpoBoda B ABYX NPOTUBOMONIOXKHbIX HamnpaBrieHUsiX: MO MOTOKY MU
NpOTMB MOTOKA.

3HayeHMe CKOpPOCTM MOTOKa M BenuyMHa OGbEeMHOro pacxoda XWOKOCTU

BbIYMCTISIOTCA MO hOopMynam:

T, -T
= ———* KoK ,Kz
T, +T,
2
Q = zD v

4
roe V - 3HaueHue CKOpOCTY NOTOKA XKUOKOCTHU;
Q - 3Ha4YeHne oGBLEMHOIO pacxoaa;
T.v — Bpemsi pacnpoCcTpaHeHUsi akyCTMHECKOro curHana npoTuB ABUXEHUS
MoTOKa XWUAKOCTY;
T.w — Bpems pacnpocTpaHeHWs akycTudeckux koneGaHuii BOOMb
[BWXKEHWS! MOTOKA XUAKOCTY;

Ko — koahpurumeHT nponopumoHansHoCTy;

K1 - nonpaBoYHbLIA KOIMMULMEHT, YYMTLIBAIOWMA BrUAHWE MECTHOrO
rMApaBNNYecKOro  COMPOTUBIIEHUS  (BbINUC/ISEMCS ~ aemomamuyecku 8
3asucumocmu om guda 2ulpas/Iu4ecKko20 COMPOMUBIIEHUS U PaccmosHUs om
Hezo 0o mecma ycmaHosku [1r1-1);

Ke - rmgpoanHaMmyecKkmnn KO3 PULMEHT (8blqucnsemcs
asmomamuyecku, 8 3agucumocmu om 3HadeHul eenuduH Do, V, mura xudkocmu,
CpOKa aKcrnyamayuu u Mmamepuana mpy6onpogoda);

D, - AnameTp Tpybonposoaa.

3HaveHne cymmapHoro  (MHTerpanbHoro) obbema  (Konm4yecTBa)
npoTeKalLen  XMOKOCTM  BbIMUCISIETCA  Kak  pe3ynbTaT  YMCINEHHOrO
WHTErpMpoBaHUsi MOJyYeHHbIX 3HavyeHun obbeMHOro pacxopa; napannensHo
BedeTCH y4eT BpEMEHN NHTErpUPOBaHUS.

B pacxogomepe npedyCMOTPEHO CamMoOAuarHoCTMpoBaHue: Gonbluas
YacTb BO3MOXHbIX HEMCNPaBHOCTEN aBTOMaTUYeCKn OBHapyXMBaeTCcs B npouecce
dyHKUMOHMpOBaHWsT npubopa un oTobpaxaercsa Ha pAucnnee (cMm. pasgen
"BO3MOXHble HEMCNPaBHOCTU M CMOCODbLI NX YCTpaHeHWs").

5.2. YnbTpasBykoBble uanyyatenu (npuemuukn) YUNL1(+V) un YN2(-V)
npegHasHayeHbl AN NpeobpasoBaHMs MNOABOAUMBIX K HUM  3NEKTPUYECKMX
CUrHanoB B akycTudeckue konebaHus, BBoA nocnegHux B CTEHKY Tpybonposoga u
Jarnee B KOHTpOMMpyemyto cpedy Nod yrmom K ocu Tpybonposoga, a Takke Ans
npeobpasoBaHus NPOLLEALINX Yepe3 CTeHku TpybonpoBoa M KOHTPOMMPYemyto
cpeay aKycTuyeckmx konebaHu obpaTHO B SMEKTPUYECcKne curHarbl.

OcHoBon usnyyatens (NpMeMHMKa) SBMAETCS Nbe30KepaMUYeCKUn OUCK,
paboTaloLwmin Ha OOHOW M3 PE30HAHCHbIX YacTOT. JTOT Mbe30KepaMUYecknin UCK
KpenuTca K MeTanimMyeckoMy KIuHY, KOTOpbIi obecneyvBaeT BBOA aKyCTUYECKMX
konebaHWn B KOHTpPOMMpyemytko cpegy nog yrnom Kk ocu Tpybonposoga. KnuH
CBEPXy  3aKpblBaeTCs  MeTannMyeckon  KPbIWKOW. BHyTpeHHsis  nomocTtb
3anosiHAeTCs repMeTKOM.

5.3. OnekTpoHHbIn 6nok B3-1 npegHasHadeH Ansg npeobpasoBaHus
pasHOCTV BPEMEH pacnpoCTpaHeHWst akyCTU4eCKuX KonebaHui B KOHTPONMPyemMou

cpeae B Noka3aHuA XUOKOKpUCTanin4deckoro gucnnes.
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6. MAPKUPOBAHUWE U NNOMBUPOBAHUE

6.1. Ha IM-1 gomkHbl GbITb HAHECEHBI HaMMEHOBaHWE U MOPSOKOBbLINA
Homep I1I1-1.

6.2. Ha nepeaHert naHenun 63-1 gomkHbl 6bITb HAHECEHBI:

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

2) ToBapHbIN 3HaK NPeAnpPUATUS-M3rOTOBUTENS;

3) T™MN K nopsdKOBbLIA HOMEP pacxogoMepa Mo CUCTEME HyMepauuu
NpeAnpuUaTUA-U3roToBUTENS;

4) nopsigkoBhkIn Homep MMM-1;

5) nopsigkoBbIi Homep B3-1;

6) HanpsbkeHne 1 YactoTa NuTaHus, B, INy;

7) roq M3roTOBMEHUSI.

6.3. NpenycMoTpeHo onnombupoBaHne anekTpoHHOro 6noka 63-1.

7. YKASAHUE MEP BE3OINACHOCTHU

7.1. K MOHTaxy, [AeMOoHTaxy, aKcrniyaTauuu,  TeXHU4eCKOMy
06CnyXMBaHMIO 1 PEMOHTY PacXO40OMEPOB AOMYCKaOTCA TONBKO Nvua, u3yymsLlune
HacTosiLLlee PyKOBOACTBO NO 3KCMfyaTaumm, npolleglne UHCTPYKTaXK MO TeXHWKe
GesonacHoCcTM npu paboTe C  3NEKTPOTEXHUYECKMMM  YCTaHOBKaMu U
pagnoaneKkTpoHHOW annapaTypo.

7.2. B pacxogomMmepe MMeKTCS Lenu, HaxoAsLimecs nop onacHbIM Ans
XU3HW HanpsbkeHnem 220 B.

7.2.1. KaTeropuyecku 3anpelyaeTcs SKchiyaTauus pacxogomepa npu
OTKPbITbIX KPbILLKAX.

7.2.2. Tlpn OTbICKAHUN HEWCNpPaBHOCTEN BO BKIIOYEHHOM pacxogomepe
HeobX0AMMO MPUHATE Mepbl, MWCKMIoYaloLWmMe CryvalHbI KOHTaKT 4erioBeka cC
OMNacHbIMW ANS XM3HWM TOKOBEOYLLMMM LensiMu, Hanpumep, nofib30BaTbCs TOMBbKO
N30NNPOBaHHbLIMU WHCTPYMEHTamu, 3aKpblBaTh OTKpbITbIE KOHTaKTbl

N30NALNOHHBbIMM MaTepuanamm n 1.4.
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7.3. VameputenbHoe oGopyaoBaHue (ocuunnorpady, BOfbTMETP M Mp.),
ncrnonb3yemoe npu OTbICKaHUWM HeMCrpaBHOCTEW, NpoBepKax, NpodUNakTUYecKmnx
ocMmoTpax U ap. paboTax, AOMKHO UMETb HaaeXHoe 3a3eMieHme.

7.4. Bce BWAbl TEXHWYECKOTO OOCNYXMBaHWS, PEMOHTA M MOHTaxa
(oeMoHTaxa), CBA3aHHbIE C Nepenarnkon aNeKTpo- U paguosfeMeHTOB, YCTPaHeEHNE
06pbLIBOB NPOBOAOB M T.O. HEOOXOAUMO MPOM3BOAUTL TOMBKO MPWU OTKITOYEHMU
3MEeKTPOHHOro 6110Ka OT CETU NUTaHWUSA 3a3eMNEHHBIM MAsNbHUKOM C HanpsikeHneM
He 6onee 36 B.

7.5. He ponyckaeTcs akcniyaTaums pacxof4oMepoB Npu HEYMninoTHEHHbIX

kabensix.

8. ANEKTPUYECKOE COEQUHEHME COCTABHbIX YACTEN
PACXOOOMEPA.

8.1. OJnekTpuyeckoe COeAMHEHVWE COCTaBHbIX YacTel pacxogomepa,
NoAKMIoYeHNe nokasbiBatoLero npubopa 1 KOMMbIOTEpPa, a Takke MOAKMoYeHVe K
CeTM MEepeMeHHOro ToKa [OSHKHO MPOM3BOOAMUTECH B COOTBETCTBMM CO CXEMOW
3MEKTPUYECKOW BHELUHUX COEANHEHUI (MpunoxeHue 6).

8.2. Onextpuyeckoe coeguHeHne B3-1 ¢ ceTblo  (MCTOYHVKOM
HanpshKeHWs!) OCyLLeCcTBAeTCs NobbIM CUNOBLIM kabenem ¢ BHELUHM UaMeTpoM
He bornee 9 MM, YMCIIOM XU HEe MeHee 2-X, CEeYEeHVWEM KaxXdom Xunbl He Bonee
0,35 MMZ,

BHumaHue! Pacxodomep He umMeem cemego20 8bIK/rYamerisi, Mo3momy
rnodknoyeHue K numarwel cemu  HeobxoOumMo  npou3sodumb  4Yepes
asmomamuyecKkull ebIKmoYamersb.

8.3. OnekTpunyeckoe coeguHeHne B3-1 ¢ nokasbiBalolMm npubopom K
KOMMbIOTEPOM OCYLLECTBNSIETCA Kabenem C BHELHUM AnaMeTpom He 6ornee 9 mm,
1 NPOBOZAMM C CeyeHneM Xun He Gonee 0,35 Mm’.

8.4. OneKTpuyeckoe coeHeHUE ynbTpa3ByKoBbIX nanydatenen YN1(+V)
n YN2(-V) ¢ B3-1 ocyuwecTBnseTcs 3KpaHMPOBaHHbIMU KabensamMu C BHELIHUM
AvameTpom He Gonee 9 MM, BXOAALWMMUW B KOMMSIEKT MOCTaBku (NpunoxeHve 6).

Ons y,D,OﬁCTBa npoKnagku kabensi BO3MOXHa BCTaBka B Hero, no cneusakasy,
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COeAMHUTENbHBLIX pa3beMoB. [1OCKOMNbKY MpWM  YCTAHOBKE  YNbTPa3BYKOBbIX
uanyyartenei Ha TpyGONPOBOA M YCTAHOBKE HYMNsi pacxofoMepa 3NeKTPOHHbIM 6rok
JOMKEH HAXOAUTbCA B HEMOCPEACTBEHHOW Gnv3ocTv K  U3nyyaTensiM, To
OKOHYaTEemNMbHYHD YCTAaHOBKY W MOAKMIOYEHUE 3MeKkTpoHHoro 6noka cregyet

npon3BOANTb NOCI1E BbINMOJTHEHNUA 3TUX NYHKTOB.

lpu npoknadke kabenel om HECKOJ/IbKUX pacxo0oOMepoe 8 OGHOM
HanpaeJjieHUU paccmosiHue Mex0y Komrsiekmamu Kabesnell Kaxdoz20

pacxodomepa GO/mKHO 6bimb 6onee 1 m.

8.5. TlMopgcoenomHeHne kabenen k B3-1 ocyuiecTBnseTcs cneagylowmnm
obpaszom:

a) OTBMHTMTb 2 BWHTA W CHATb KPbIWKY KOpMyca, MoA4 KOTOpOWn
pacnonaratTcst KNeMMHbIE KOJOAKY;

6) nooyepegHo  3auMcTUTbL  kabenwu, NpoOMyCcTUTb  UX  CKBO3b
YMMOTHUTENbHLIE CaNbHUKU W 3aKPENUTb B  COOTBETCTBYIOLLMX  KIEMMHbIX
Konogkax. Ana ynobcTBa MOOKMIOYEHWST KOHLbI MPOBOAOB criedyeT obnyauTtb
npunoem MOC-60;

B) YNINOTHWUTb CarbHUKK, 3aBUHTVB HAKUOHbIE Franku.

8.6. MNocne NOAKMIYEeHUs coeauHNTENbHbIX kabenen "
nporpaMMmpoBaHus pacxogomepa (cM. n.9.4) KpbllKy crnegyeT YCTaHOBWUTb Ha

MeCTO U OI'IJ'IOM6VIpOBaTb.

lNodknoyas cemesoli coeOuHUmMernbHbIlU Kabernb K pacripedenumernsHOMY
wWumky, Heobxo0UMO NPo8epUMb HarnpskeHUe cemu.
Ecnu konebaHusi HanpspkeHusi numarowell  cemu  rnpesbilarom

+22
ycmarossierHbie npedenibl (220 ;) B, mo nodkmovyeHue pacxodomepa

Heobxo0umo rnpoussoduMb 4epe3 Ccmabunu3amop HanpsikeHus Uunu  4epes

¢bunbmp- oepaHu4uUMens.
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9. NIPOrPAMMUPOBAHUE JNEKTPOHHOI'O BJIOKA

9.1. CTpykTypa MeHI0 pacxofomMepa.

M3MEPEHNE

YcraHoBka "0" MEHIO c 6
pacxosomepa MONb3OBATESA TyXebHoe MeHio

Bnoknposka
M3MepeHnit npu
YeTaHoBKa He3anoNIHeHHOM
BbIXOAHOIO Tpy6onposoae
curiana
NOCTOAHHOTO TOKa
Mmutauunonnas
nosepka
YcTanoBka YcraHoBka YcraHoBka
napaMeTpoB napameTpoB napameTpoB
MMM YNbCHOTO peneiHbix -I npoTtokona
BbIXOJHOIO BbIXOAHbIX MODBUS ans
curHana CUTHaNoB RS-485

9.2. TporpamMMupoBaHuMe pacxodoMepa OCYLLECTBMSIETCS B peXuMme
"MEHIO NOJIb3OBATEJIA", koTopoe BknioyaeT B cebs crneyoLme napameTpbl:
»  KOHTpacTHOCTb Aucnnes;
» [aTtau Bpems;
> Bpemsi yCTaHOBMEHWs MokasaHui npubopa (Bpemsi YCTaHOB., CEKyHAbl) -
Bpemsi peakuum npubopa Ha MrHOBEHHOE WU3MEHEHME CKOPOCTU
noToka);
MakcumarbHoe 3HadeHue pacxoaa (Qmax);
ONVHAa BHeLLHEW OKpyXHocTu Tpybonposoaa (Okpyx. mpyb., Mm)

TONLWMHa cTeHKM TpybonpoBoaa (Tonuw. cmeHKu, Mm);

YV V V VY

BHYTPEHHWIA anameTp Tpybonposoaa (BHymp. duam. mm);
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TUN XXWOKOCTH;
maTtepuan TpybonpoBoga (Mamepuan mpy®.);

CpOK akcnnyaTauum Tpybonposoaa (8o3pacm mpyb.);

YV V V V

BapuaHT YCTAHOBKW yrbTpa3BykoBbIX uanydartenen YN1(+V) n YU2(-V) Ha
Tpy6onpoBog (BapuaHm ycmaHos.: 00HOCMOPOHHUL - 8apuaHm
V, 08yxcmopoHHUL - gapuaHm Z), CM.NPUNoXeHne 7;
> ONvHa NpsIMONMHERHOro yyacTka TpybonpoBoda Mexay rMapaBnnyeckum
conpoTuBneHnem n mMectom ycrtaHosku [MM1-1, cm.n. 4.2, 4.3 n
npunoxexue 8;
» paccTosiHMe Mexay yrbTpasBykoBbiMU usnyyarensamm YU1(+V) n YUN2(-V)
(pac. mex. 0.), cm. npunoxenus 9, 10, 11, 12;
> amnnuTyga 1 ynbTpassykoBoro curHana (amnnumyoda 1, mB);
>  YpOBEHb YyNbTPa3ByKOBOro curHana (yposeHn Y3 cue);

» amnnuTyga 2 ynbTpasByKoBOro curHana (amnnumyoa 2, mB);

9.2.1. Ona nepexoga u3 pexuma "USMEPEHUA" B pexum "MEHIO
MONb3OBATEJNIA" TpebyeTcs oguH pa3 Haxatb kHonky "M", koTopasi
pacnornioxeHa nop Kpblwkoi npubopa (npunoxeHve 5). Ha gucnnee nosButcs
Haanueb:

MEHIO MOJIb30B-J1A

Mocne BBeOEeHVSA N3MEHEHWIN B HACTPOWKN pacxogomepa HeobX0AMMO HECKOMNbKO
pas HaxaTb kHomnky "M", nobuBLUMCE Nepesarpyskun pacxogoMepa.

Bxoa B pexum "MEHIO MNMOJIb3OBATEJIA" ocyliecTBNsieTcsi ¢ NOMOLLBIO
kHonkn "BBO". Ha aucnnee nosiBUTCst COOOLLIEHME:

KoHTpacTHoCTb
>>>>>>

[ns perynnupoBkn KOHTpacTHOCTU HeobxoamMMo HaxaTb kHornky "BBOL". B

NIEBOM HWXHEM Yrry Aucnres nossBUTCA Muralowmi Kypcop. HaxaTnem KHOMok

"Mpocmotp " unm "Mpocmotp " BbIcTaBnseTcs Heobxoaumoe 3HaueHWe
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KOHTpacTHOCTU Aaucnnes. [Ons dwmkcaumm BblIOpaHHOrO 3HaveHus Heobxoaumo
HaxkaTb KHOMKY "BBoa", ANst OTMEeHbl U3MEHEHUI - KHoMKy "M".

9.2.2. Tlepexon K cnegywlieMy napameTpy — ycmaHoeka Oambi U
8peMeHU - OCYLLECTBNSAETCA C MOMOLUBIO KHOMKM "lpocmMoTp U". Ha aucnnee
NosABUTCA TeKyLlee 3HavyeHue aThl U BPEMEHN:

[Oata n Bpems
[4mcro. mecsu. rog — Yachk! : MUHYTbI]

[ns nameHeHuUst oatbl NN BpemMeHn HeoOXO4MMO HaxaTb KHOMKy "Beoa'.
Ha gucnnee nosiBATCS npurnalleHve B BuAe MUraroLlero Kypcopa B KpanHen
NEeBOV NO3NLNN:

Oata n Bpems
XX XX XX = XX: XX

[insa paspelueHus aBToMaTUYECKOro NepeBoda YacoB Ha feTHee Bpems U
obpaTHO HeobxoaMMO B KpaviHeM fieBOM paspsife MHAMKaTopa HaXaTueM KHOMKU
"ApxvB" BbIBECTU CMMBON "a".

HaxaTtue kHonok "lMpocmoTp " urm "MpocmoTp U nepemeLlaeT Kypcop
Ha OAHY NO3WUMIO, HaXaTne KHOMkW "ApxvB" yBenuuMBaeT Ha eQuHULY 3HaYveHue
paspsiga, Ha KOTOpoM Haxogutcs Kypcop. PopmaTt npeactaBneHvss gatbl U
BPEMEHMU:

4YMCNO. MECSL. TOf, — Yachl . MUHYTHI.

3anuce B namaTb npubopa BbiOpaHHbIX 3HAYeHWN OaTtbl U BPEMEHU
BbIMNONHAETCHA HakaTtuem kHonku "BBOL", oTMeHa BBeaeHHoro kHonkon "M". Ecnu
BBEe[EHHblE 3Ha4YeHUs1 KOPPEKTHbI, TO OHW OCTalTCH Ha Aucrnee, B NPOTUBHOM
cryyae nosiBnsieTCcst Kypcop B MO3ULMM OLUIMBOYHOrO 3HaYeHus:

[Oata n Bpemsi
39.10.07.-18:30

9.2.3. lMepexon K cnepylolwemy napametpy — epeMsi ycmaHO8J1eHUs!
nokasaHutli npu6bopa (Bpemsi peakumm npubopa Ha MrHOBEHHOE W3MEHeHWe
CKOpPOCTM MOTOKA) - OCYLUECTBMSIETCA C MOMOLLUbI KHOMku "TpocmoTp U" Ha

aucnnee nosiBnsieTcsi coobLleHme:
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BPEMA YCTAHOB
[uncneHHoe 3HayeHwme (1 - 200)]c

Bpemsi ycTaHOBMEHMs MoKasaHWi B CeKyHAax - 3TO BPEMS, 3a KOTOpOe npubop
YCPEeOHsIET M3MEPEHHbIE 3HAYEHUs1 CKOpPOCTM W pacxopja. Yem OGornblie 3TOT
napameTp, Tem 6onee ctabunbHbl NOKa3aHUA TEKYLLUX 3HAYEeHUI. [na u3ameHeHus
3HaYeHUs] BPEMEHM YCTaAHOBIEHUS Heobxooumo HaxaTb kHornky “"Beoa”. B
cTapweM paspsife MosIBUTCS MUraroun npsMoyronbHUK. iamMeHeHue 3HaveHus
BbIOpaHHOro paspsiia OCYLLECTBMSIETCS HakaTuem KHornku "ApxuB", nepexon K
cnepylowemy paspsgy — kHorkom “TlpocmoTp Uk npeapiayweMy — KHOMKOW
"MpocmoTp f". dukcaumst BLIBPAHHOrO 3HAYEHWSI MPOU3BOAMUTCS HAXATAEM KHOMKM
"BBoa", oTMeHa BBeOEeHHOro - kHonkown "M". Ecnn HOBoe 3HauYeHue HEKOPPEKTHO,
TO nocne coodLeHus

HEKOPPEKTHOE
3HAYEHUE

Ha gucnree BHOBb NOSBUTCS CTapoe 3HayeHwve.

9.2.4. Tlepexod K criegyloweMy napameTpy - eepxHulli npeden
u3MepseMo20 pacxoda - OCyLLECTBNSETCA C NOMOLLbI0 kHomnkm "Mpocmotp V. Ha
Avcnnee nosiBUTCH coobLLeHure:

Qmax Ky0.M/M
[uncnenHoe 3HaueHue (6 — 40000)]

[na n3meHeHWs1 BepxHero npegena namepsemMoro pacxoga HeobxoOoMMO HaxaTb
KHoNKy "BBog". B crapwem paspsge nosiBUTCA  MUralowuni  npsaMOoyrofibHuK.
N3meHeHne 3HayeHns BblIbpaHHOro paspsifa OCYLLECTBMSETCA HaXaTMeM KHOMKM
"ApxvB", nepexon K crneaylolemy paspsgy — kHonkoir “Tlpocmotp U, «
npegpigywemy — KkHonkon “lpocMoTtp fi*.  dukcauus BblOpPaHHOIO 3HaYeHusi
Npomn3BOaUTCS HaXKaTUeM KHOMKK "BBoa”, oTMeHa BBeOEeHHOro - kHonkon "M". Ecnn
npubop obopyaoBaH MMMYMbCHBIM BbIXOAOM, TO NPU U3MEHEHUN MaKCHMasbHOro

pacxoga OO0IMKHO BbINONTHATLCA YCIioBUE:
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[6ec _umnynvca, m>] e 3600
Q max[x® /4]

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

—0,1c]

MHa4ve nosiBMTCs coobLLeHure:
MapameTpbl
HecoBmecTumMbl

Ons ycTpaHeHus oLwmnbkM HeobXoAUMO M3MEHUTb ANUTENbHOCTL U BEC MMMYMbCa B
HaCTponKax MMNYIbCHOroO BbIXoAa.

9.2.5. Tlepexog Kk cnegywwemy napameTpy - O/luHa e6HewHeu
OKpy)XHOocmu mpy6ornpogoda - OCyLLECTBMNSAETCS C MOMOLLbIO KHOMKK "[pocMoTp
U". Ha aucnnee nosiBUTCS coobLleHne:

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

Ona n3meHeHWs ANMWHBI OKPYXXHOCTU TpybonpoBoga HeobxoAMMO HaxaTb KHOMKY
"Beoa". B cTapwem paspsge nosiBUTCA MUralowuin nNpsiMOYrofibHUK. M3ameHeHue
3HayeHus BbLIOPaHHOrO pas3psga OCYLECTBMASETCH HaxaTueM KHOMKu “Apxus",
nepexon K cremyollemy paspsigy — kHonkoit "Tlpocmotp U", k npeabiaywemy —
KHonkon  "lMpocmoTp fi".  dukcauua BbIOPaHHOTO  3Ha4YeHMs  MPOM3BOAMTCA
HakaTuem KHomku "BBoa", oTmMeHa BBedeHHOro - kHonkon "M" Ecnn HoBoe
3HayeHne HEKOPPEKTHO, TO Mocre coobLLeHus

HEKOPPEKTHOE
3HAYEHUE

Ha gucnnee BHOBb MOSBUTCH CTapoe 3HayeHwe. Ecnv HEeBO3MOXHO M3MeEpUTb
ANVHY BHELLHeW OKpY>KHOCTW TpybonpoBoAa, TO B pacxod4oMep BBOAATCH TOMLMHA
CTEHKM 1 BHYTPEHHWUI AnameTp Tpybonposoaa.

9.2.6. [lepexog Kk cnegywloweMmy napameTpy - monawjuHa CcmeHKU
mpy6onpogoda - OCYLIECTBMSIETCS C MOMOLLb0 KHOMKM "“TpocMoTp U". Ha
Avcnnee NosiBUTCH CoobLLeHre:

TonLy,. CTEHKN, MM
[4ncneHHoe 3HaueHue (2 - 50)]

18



TonwmHa cTeHkn TpybonpoBoga W3MepsieTcs C MOMOLLBI0 TOoMWMHOMEepa Wnu
GepeTca ee nacnoptHoe 3HadeHwe. [ns  M3MEHeHUs TOMWMHbI  CTEHKU
TpybonpoBoga HeobxoamMmo HaxaTb KHOMKY "BBog". B ctapluem pa3psge nossurtcs
MUralLMn  NPSIMOYrofbHUK.  M3MeHeHne  3HaveHus  BblOpaHHOro  paspsga
OCYLLECTBNSAETCHA HaXxaTneM KHOMku "ApxvB", nepexod K crnegylolemy paspagy —
kHonkoit "Mpocmotp U, k npeapiayuiemy — kHonkoit "Mpocmotp M. dukcaums
BbIOpaHHOro 3HayeHust MPOM3BOAMTCA HaxaTuem KHomku “"BBog”, oOTMmeHa
BBEOEHHOro - kHonkon "M" Ecnn HOBOe 3HadeHWe HEeKOpPPEeKTHO, TO nocne
coobLeHns

HEKOPPEKTHOE
3HAYEHME

Ha Jucnnee BHOBb NOSBUTCHA CTapoe 3Ha4YeHue.

9.2.7. lMepexoa Kk crnegywolemy napameTpy - eHympeHHuli duamemp
mpy6onpoeoda - OCYLLECTBISIETCS C MOMOLLbI0 KHOMKM “TpocMoTp U". Ha
Avcnnee NosiBUTCH CoobLLeHure:

BHyTp. Anam. mm
[uncneHHoe 3HaueHue]

Ecnu paHee 6bu1u egedeHbl 3Ha4eHUs1 ONTUHbI 8 HeuHel OKpy)XHocmu
mpy6onpoeoda U MONWUHLI CMEeHKU mpybonposoda, MO 3HavyeHue
eHympeHHe20 duaMempa 8bI4UC/ISIemcs a8moMamu4eckKu.

Ona un3meHeHus BHYyTpeHHero AwameTpa Tpybonposoda Heobxognmo
HaxaTb KHonky "Beoa”. B cTtapluem paspsie NosiBUTCA MUratoLLMn NMPAMOYTofbHYIK.
N3meHeHne 3HayeHMs BblIbpaHHOro paspsifa OCYLLECTBMASETCA HaXaTueM KHOMKM
"ApxvB", nepexon K crneaylolemy paspsgy — kHonkoir "Tlpocmotp U,
npegbigywemy — KHonkon “lpocMoTtp fi*.  dukcauus BblOpPaHHOIO 3HaYeHusi
NPOmn3BOAUTCH HaXXaTueM KHornku "Beoa”, oTMeHa BBeQeHHOro - kHomnkon "M™" Ecnu
HOBOE 3Ha4eHne HEeKOPPEKTHO, TO Nocre coobLleHns

HEKOPPEKTHOE
3HAYEHUE

Ha gucnriee BHOBb NOABUTCA CTapoe 3Ha4YeHne.
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9.2.8. lepexoq Kk crnegyowemy napameTpy - mur KOHMposupyemMol
cpedbl - OCYLIEeCTBMSIETCA C MOMOLLUBIO KHOMKM "lMpocmoTp U". Ha paucnnee
nosiBuTcs coobLueHme:

Twvn »XnuakocTn
[Ha3BaHue xungkocTy]

Ecnm Heobxogumo BBeCTM HOBOE HasBaHWe >XWOKOCTW, criegyet
BOCMNOMb30BaThCcA kHonkow "BBO[", nocne 4ero B NMeBOM HWDKHEM Yriy AMChnes
3amuraet Kypcop.

C nomouupto kHonok "lMpocmoTp I nnm "MpocmoTp U npoussoanTcA
BbIOOp Ha3BaHWI XUOKOCTEN: Xx0s100Hast 800a; CmMoYHbie 800bI; 20psdas 800a;
crneyuanbHas cpeda. Pukcaums BbIOPAHHOTO 3HAYEHWSI MPOU3BOAUTCA HaKaTMeM
KHomku "BBoa", oTMeHa BBeAEHHOro - KHonkon "M".

Ecnu BbIOpaH TMN XWAKOCTU creyuarnsHas cpeda, HeobxoaMmo BBECTU B
namsite npubopa napameTpbl 3TOM cpedbl: CKOPOCTb 3Byka (M/C) m
KMHEMATUYeCKylo BSI3KOCTb (M°/C). lMapamMeTpbl HEKOTOPbIX CPef MpUBEdeHbl B

Tabnuue, NpuBeaeHHON HIXKe.

Temnepatypa, °C| Tun xuakoctu CkopocTb KnHemaTunueckas
3BYyKa, M/C BSI3KOCTb, M?/C

15 XonopgHas Boga 1465 1x10°
25 Mopckas Boga 1531 1x10°
20 [peBecHbI cnvpT 1076 0,75x 107
25 CepHas kucrnoTa 1258 11,2 x 10°
0 XnapareHT CHCI,F 890 4 x10°
25 AueToH 1174 0,4x10°
25 ABTOMOOMNBEHOE Macrno 870 190 x 10®
100 MasyT npu 90°C 1400 1,2x10°
25 OnwuBkoBoe macno 1430 100 x 10®
20 KepocuH 1325 1,8x10°
25 BeHauH 1150 0,7 x 10°
20 [u3enbHOe TonnnBo 1330 8,9x10°
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[na BBOOAA 3HA4YeHUA CKOPOCTW 3ByKa criegyeT HaxaTb KHOMKY
"Mpocmotp U". Ha aucnnee nosieutcs cooblieHme:
CKOPOCTb Y3, m/c
[UncneHHoe 3HaveHue]
Ona n3meHeHWs1 3HaYeHUs1 CKOPOCTU 3BYKa HEOOXOAMMO HaKaTb KHOMKY
"Beoa". B cTapwem paspsge nosiBUTCA MUralowuin nNpsiMOYrofibHUK. M3ameHeHue
3HayeHus BbIOPAHHOrO pa3psga OCYLECTBMSETCH HaxaTueM KHOMKu “Apxus",
nepexoa K criemyollemy paspsiy — kHonkoit "Tlpocmotp U, k npeabiaywemy —
KHonkon  "TMpocmoTp fi".  dukcauus BbIOpaHHOTO  3HayeHUs  MPOM3BOAMTCA
HaxaTueMm KkHonku "BBoa", oTmMeHa BBegeHHoOro - kHonkon "M". Ecnu HoBoe
3HayeHue HEKOPPEKTHO, TO Mocre coobLLeHus

HEKOPPEKTHOE
3HAYEHUME

Ha Jucnnee BHOBb NOSBUTCHA CTapoe 3Ha4YeHue.

[nsa nepexofa K 3HAYEHUIO KMHEMATUYECKOW BA3KOCTM CneayeT HaxaTtb
KHOMKy "lMpocmoTp U". Ha aucnnee nosiBuTcs cooblueHve:

BA3KOCTb, m2/c
[UmcneHHoe 3HaveHune x 10'6]

Ona n3ameHeHus KNHeEMaTN4YeCKON BA3KOCTM HeOBXOAUMO HaxaTb KHoMnky "Beog”. B
cTaplieM paspsie NosiBUTCA MUralowwmnin NpAMOYronbHUK. ViaMeHeHne 3HayveHus
BblOpaHHOro paspsiga OCYLLECTBIAETCH HaXaTUem KHoMku "ApxvB", nepexog K
cnepylowemy paspsgy — kHorkom “TlpocmoTp Uk npeaplayweMy — KHOMKOM
"MpocmoTp fi". dukcaums BLIGPAHHOrO 3HAYEHUs! MPOU3BOAMTCS HaXaTMEM KHOMKM
"BBoA", 0OTMeHa BBeOEeHHOro - kHorkon "M". Ecnu HoBOe 3HayeHue HEeKOPPEKTHO,
TO nocne coobLeHns

HEKOPPEKTHOE
3HAYEHUE

Ha gucniiee BHOBb NOABUTCA CTapoe 3Ha4YeHne.
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9.2.9. Tlepexon K cregywlolwemy napameTpy — mamepuasi CMeHKU
mpy6onpogoda - OCYyLLEeCTBMSETCS C MOMOLLBI0 KHOMKM "TpocmoTp U". Ha
Avcnnee nosiBUTCH coobLLeHre:

Matepuan Tpy6.
[Ha3BaHMe maTepuanal

Ecnn Heobxooumo BBeCTV HOBOe Ha3BaHwe maTtepuana Tpybonposoaa,
cnegyeT Bocnonb3oBaTbeA kHomkon "BBOM", nocne 4ero B f1€BOM HWXHEM Yrily
aucnnes saMmuraeT Kypcop.

C nomowbo kHoMok "TlpocMoTp I vnn "MpocmoTp U npoussoanTcA
BblIOOp HasBaHWii MaTepuanoB TpybOMPOBOAOB: cmasb Hepxaserowas, cmarb
Hu3koyenepoducmas, BX, nonuamurneH ebicokoao dasneHus B[, nonuamurneH
Hu3koeo 0asneHus MNMH/, YyayH.

Ona 3aHeceHMa B nam#ATe npubopa BblibpaHHOro Tuna MaTtepuana
TpybonpoBoga Heobxogumo  BOCMOMb30BaTbCA KHoMkon «BBOM» (npu atom
Kypcop mMoracHeT), B MPOTUBHOM Crydae MepexoA K crefylolemy napamerpy
OyOer 3anpeLleH.

9.2.10. lepexon K criegylowemy napameTpy - CPOK 3KCrslyamauyuu
(e03pacm) mpy6onpogoda - OCyLIECTBNSAETCA C NOMOLLLIO kHomki “"MpocmoTp U,
Ha gncnnee nosiButcs coobLueHue:

Bospact Tpyb.
[uncneHHoe 3HaveHme]

Ecnm HeobxogMmo BBECTM HOBOE  3HA4yeHWe Ccpoka  CnyxObl
Tpybonposoaa, cnegyeT Bocrnonb3oBaTecs kHomkon "BBO[M", nocne yero B nesom
HVDKHEM yriy gucnnes samuraet Kypcop.

C nomowpto kHomok “TpocmoTp i vnn "MpocmoTp U nponssoanTcA
BbIOOp 3HayeHun cpoka cnyxbbl Tpybonposoga: He 6onee 1 2oda; He 6ornee 2
nem; He bonee 5 nem; He 6onee 10 nem; He 6onee 15 nem; 6onee 15 nem.

®Pukcaumss BbIOpPAHHOrO BapuaHTa MNPOM3BOAMTCA HaXKaTMeM  KHOMKM

"BBoa", OTMEHa - HaxxaTnem kHorku "M".
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9.2.11. Mepexoa K crefyolwemy napameTpy — eapuaHm ycmaHoeKu
ynbmpa3eyKoebix u3jlyyamersieli Ha mpy6ornpoeod — OCYLIECTBMsiETCA C

NOMOLLIbIO KHOMKKM “lMpocMoTp U Ha avcnnee nNosiBUTCS1 coobLyeHune:

BAPVAHT YCTAHOB.
HassaHue BapuaHTa ycTaHOBKM

Ecnu Heobxoaumo BBECTM HOBLI BapuaHT yctaHoBkn YUN1 u YW2,
cnegyeT Bocnonb3oBaTbeA kHomkon "BBOM", nocne 4ero B f1€BOM HWXHEM Yrily
avcnnes samuraeT Kypcop.

C nomowbto kHomMok "TlpocmMoTp " vnn "MpocmoTp U npoussoanTcA
BbIGOp BapuaHTOB YCTaHOBKM YrbTpa3ByKOBbIX W3nydaTenewn: ABYXCTOPOHHWUA Z-
BapWaHT UNN OHOCTOPOHHUI V-BapuaHT, CM. NpuroxeHune 7. Npu AByXCTOPOHHEM
Z-BapviaHTe nonesHbii curHan B 2 - 3 pasa 6onbLue, YeM nNpu OgHOCTOPOHHEM V-
BapuaHTe.

Pukcaumss BbIOPAHHOrO BapuaHTa MPOM3BOAMTCA HaXKaTMEM  KHOMKM
"BBoA", oTMeHa - HaxaTtuem KHonku "M".

9.2.12. Mepexod Kk criegytoliemy napameTpy - GsuHa npsiMosuHeliHo2o
yyacmka mpy6onpoeoda Mexdy 2audpaeniudeckuM cornpomuesieHuUemM u
mecmom ycmanoeku [1/1-1 ocylecTBnseTca ¢ NoMoLLbo KHOMKK "MpocmMoTp U,

Ha gncnnee nosiButcs coobLueHue:

Mn-1 ycr./ o (nocne, HOMUHar)
M'map_conp, H (h) = [4ncneHHoe 3Ha4veHwne, Dy]

roe H (h) —onuHa npsiMONUHEMHOro yvacTka TpybGonpoBoda Mexay ruapas-
FIM4ECKMM COMPOTMBIEHNEM N MecTOM ycTaHoBku MIM-1, namepsietcs B ed. Dy.

CoobueHne
MM-1 yct.: HomMuHan
H = 10Dy; h = 5Dy
COOTBETCTBYET HOMMWHanbHOM ycTtaHoBke [M-1 OTHOCUTENbHO rMAPaBINYECKOTO
COMPOTMBIEHUS, NPU KOTOPOW JaHHOE COMPOTMBIIEHNE HE OKa3blBaEeT BUAHWS Ha

METPOIIOrMYEeCKUe XapakTepucTuki npuéopa (CM. NpurnoxeHve 8).
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C nomowblo KkHomMok "TlpocMoTp I vnn "MpocmoTp U npoussoaunTcA
BbIOOp  MMAPaBAMYECKUX  COMPOTUBMEHWUN:  «MPOUHUK»,  «KOMEHO» - W
pacnonoxeHue MNlM-1 0THOCUTENBHO HUX.

YBenunyeHve Ha eguHULYy YMCIEHHOro 3HayeHus BenuumH H wnm h
ocyulectensieTcs kHonkon "APXUB".

Pukcaums BbIOPaHHbIX BapmaHTa M 3Ha4YeHWs MPOM3BOAUTCA HaKaTuem

KHOMKKM "BBOA", OTMEHA BbIOpaHHOro HaxxaTnem KHorku "M".

9.2.13. TlMepexon Kk cnepylolemy napameTpy - paccmosiHue L mexoy
ynbmpa3seykoebiMu usnyyYamensmu YUL(+V) u  YU2(-V) (npunoxeHus
9,10,11,12) - ocyulecTenseTcs ¢ nomolsio kHomku "Mpocmotp U Ha aucnnee
NosiBUTCS COOBLLEHME:!

Pac. mex. a., Mmm
[uncneHHoe 3Ha4YeHne BeENUYUHBI L]

OTa BenuuMHa BbLIYUCMSIETCA PacxofOMepoM B  3aBWUCMMOCTM  OT
BHYTPEHHETO [AMaMmeTpa, Tuna YCTaHOBKW, TOMWMHLI CTEHKW, MaTtepuana
TpyGonpoBoda, a Takke Tunma KOHTPONMPYEMOMW XuakocTu. PaccmosiHue L
usmepsiemcsi mexdy ckocaMu Ha Kpbiwkax damyukos (Mpunoxexue 9). Oanee

Heobxoanmo NOAroTOBUTL pr60I'I[I)OBO,D, K yCTaHOBKE OAaT4MKOB.

10. MOHTAX YCTAHOBOYHbIX MPO®UNEN

10.1. Mpu ycTaHOBKe Ha FOPU3OHTaNbHbLIA y4vacTok TpyGonposoda
YCTaHOBOYHblE MPOMUNM [OIMKHbI HAXOAUTLCS B TFOPU3OHTalbHOW MIOCKOCTM
BOOMNb MPOTUBOMONOXHBLIX 06pa3yloLIMX 13MepUTEenbHOTO yvacTka TpyGonpoBoaa
Ha HapyXHOW MOBEPXHOCTU, Tak Kak 0cafok Ha AHe TpybonpoBoda v BO3MOXHbIE
BO3[YLUHbIE My3bIpbKU BBEPXY MPEMSATCTBYIOT MPOXOXAEHWO ynbTpassyka. Mpwu
YCTaHOBKE Ha  HaKMOHHbIA UMM BepTUKanbHbIA Yy4yacTok TpybGonpoBoaa
HanpaBreHne NOToKa OOIMKHO ObiTb BOCXOASLIMM ANst M3bexaHus BO3MOXHOro
paspbiBa MoToka W 00pa3oBaHWsi BO3AyLIHOMO Meluka. PacctosiHue oOT
rMapaBnUYeckoro CoNpoTUBIEHUSI O MECTA YCTAHOBKM AaTumkoB (H) AOMmKHO BbiTb

He wmeHee 10 Dy, oT wMecTta YyCTaHOBKM [aT4yMKOB [0 MOCreayoLlero
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rmapasnudeckoro conpotuerneHnss (h) He meHee 5Dy. [lpu oTcyTcTBMM
NPSMOSNIMHEHOrO y4yacTka TakoW AfMHbI BO3MOXHA YCTaHOBKA Ha COKpaLLeHHOM
NpsIMOSNIMHENHOM y4yacTke (cM.n. 4.3).

10.2. Pa3meTka MecT yCTaHOBKM Npodunen u nanydyaTenen.

10.2.1. C nomowbio PyneTkn U3MepuTb ANMHY BHELIHEW OKPYXXHOCTU
TpybonpoBoga. Ha mpoTuBONoOnoXHbIX CTOpoHax TpybonpoBoda HaHECTU PUCKM,

paccToaHne mMexay KOTOopbiMKU OOJDKHO ObITb paBHO NOJIOBMHE AOJINHDbI BHeLLHEeN

OKPY)XHOCTM TpyBonpoBoaa, ¢ ToYHOCTbIo T 1 MM. Yepes 3Tv puCku NPOBECTU ABe
npsiMble NWHWM, nNapannensHble ocu TpybonposBoga. [Ans aToro yaobHo
MCMonNb30BaTb  YCTaHOBOYHble MpodunyM, BblpaBHMBAOWMECH BAOMb  OCU
Tpybonposoaa.

10.2.2. Ha ogHy u3 NUHUIA HaAHECTU OBEe PUCKW YCTaHOBKU u3nydartenew,
paccTosiHie Mexay puckaMu OOIMKHO PaBHATbCA BbIMMCIIEHHOMY PacxogoMepoM
"paccmosiHuo L mexdy damyukamu” (n. 9.2.13). Ana ABYXCTOPOHHEN Z-yCTaHOBKM
AaTunukoB HeobxoOMMO OAHY W3 PUCOK YCTaAHOBKM [aTYMKOB MepeHecTW Ha
NPOTMBOMOSIOXHYIO NUHMIO, 0bBepHyB TpybompoBoa MEHTOW WNW PyneTkon u
COBMECTMB KOHUbl feHTbl. Tpybonposoa 6onblioro AuameTrpa HeobXxoaumo
obopauvBaTth LUMPOKOW NEHTOW (ra3eTonm Wnu pynoHoM oO60eB), YTO MOBbLICUT
TOYHOCTb MepeHoca. Takum o6pa3oMm, MOMy4YeHO [ABe TOYKUM YCTaHOBKU
manyyarenen.

10.2.3. Kaxxgoe MecTo yCTaHOBKW M3ryyartenei HeobxoamMMo 3a4ncTuTb
OT PXKaB4MHbI, KPAckv 1 APYr1x MOKPbITUI 4O MeTannunyeckoro 6rnecka ¢ MoOMOLLbo
NMoCcKOro HanunbHUKa. Pa3mep kaxgow 3auuwieHHon obnactu: 50 Mm nonepek u
150 mm Boonb (-100 + +50 MM OT TOYEK YCTAHOBKM M3nydaTtenein) Tpybonposoaa.
Ha TpybonpoBogax avameTpom Gonee 300 MM 3auuLleHHyl0 obnacte crnegyeT
yBenuuntb. Ha 3auniieHHor 06nact He AOMKHO OblTb PakoBUH, KaBEPH, CBAPHbIX
LUBOB, PE3KMX BbICTYNOB UNM BnaguH. Ecnu 3aunctka He nomoraeT, Heobxoanumo
BblbpaTb Apyrne mecta Ans yCTaHOBKN U3nyyaTenen.

10.3. [ns ABYXCTOPOHHeW Z-yCTaHOBKM OaTyMKOB MOHTUpPYeTCs ABa
YCTaHOBOYHbIX npodwuns (npunoxeHuns 9, 10, 11), ons OAHOCTOPOHHeW V-

YCTaHOBKM - OAMH NpochuIb (MpunoxeHue 12).
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10.3.1. Ounuctute TPybOMPOBOA OT rPsi3n, CTPYXKEK, OMUMOK M MbINK MO
BCEW ANUHE U LUMPUHE YCTAHOBOYHbIX Npodunen.

10.3.2. KOHTpOrbHbIE PUCKM Ha TOpLaX YCTaHOBOYHbLIX Npodunen AOMmKHbI
coBnagatb C fMHMAMMW, MpOBEAEHHbIMW BAONb ocu Tpybonposoga. Kpas
3auneHHbIX obnacTel Ans yCTaHOBKM [OaTYMKOB [OSDKHbI HaxogWTbCH Ha
pacctosiHuM He MeHee 30 MM OT KpaeB BHYTPEHHUX YacTen npodunen. BzaumHoe
pacrnornoXeHWe YCTAHOBOYHbIX MpPOdUMen 3aBUCUMT OT PacCTosHUS  Mexay
AaTynmkaMm 1 OPMEHTMPOBOYHO NpUBELEHO B NpunoxeHusix 9, 10, 11.

10.3.3. Kpenex ycTaHOBOYHbIX Npodunen Ha Tpybonpoeoae AMameTpoMm
Ao 500 MM BbINOMHSAETCA C MNOMOLUBI0 Lened W3 KOMMeKTa MoCTaBKu,
HaTArMBaemblX MpW BbIBOPAYMBaHWM HaTSXKHbIX BWHTOB. Ha Tpybonposopl
AvameTpom 6onee 500 MM pekomeHOyeTCs NpUBapuTe OUKCHUPYIOLLME YTOMKK, CM.
npunoxexue 9, 10, 11.

10.3.4. Tlocrne MOHTaxa YCTAHOBOYHbIX npodcuner Heobxoanmo

nepeHecT Ha HUX ABe PUCKN YCTaHOBKM OATYMKOB, MOJ1y4YEeHHbIe B n.10.2.2.

11. YCTAHOBKA YIIbTPA3BYKOBbIX U3NYYATENEWN

MNpu npoBegeHUn cBapoYHbIX paboT Ha TpyGonpoBoade HeoGXxoaUMO

CHATb yNbTpa3ByKoBble usnyyarenu YU-1 u YU-2 c tpy6onpoBoaa.

11.1. Bkniountb pacxogomep, BOWTM B MEHIO MOnb3oBaTens, 4ONTU A0
nyHkTa "Amnnutygal, mB".

11.2. YcTaHoBKa usnyyarernemn.

Ha npaBunbHO YCTaHOBIEHHbIX U3Ny4YaTenax CTPenku AOMKHLI coBnaaaTthb
C HarpaseHueM OBWKEHUS XXMOKOCTN, nanyyarteslb CO 3HakoM "+" [OIMKeH CTOATb
BbiLLE NO TEYEHUIO, YeM U3ryyaTenb co 3Hakom "—"

11.2.1. Ha pabouyto noBepxHOCTb usnydatens "+V" HaHeCTV Crown cMasku
TonwwmHon (0,5 - 1,5) MM M BCTaBWTb M3ny4daTernb B YCTAHOBOYHLIA NPOdunb
(cTpenka Ha u3nyyaTerne JOMKHa COBMagaTe C HanpaBreHWeM ABMKEHWUS MoToka
XKWMAKOCTM), NAOTHO NpMXaTb PYKON K MPeABapuTENbHO 3a4MLLLEHHON MOBEPXHOCTU

pr6onpoao,qa N HEeMHOro noasuratb Bnepen-Hasanj, YTOObI pa3naBnUTb cnomn
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cMmasku. 3aTem uanydaterb NpuxaTb K NOBEPXHOCTM TpyGornpoBoda MPUKUMHBLIM
YCTPOMCTBOM (CM. puc. 1) Tak, YTOObl BEPXHUIA CKOC KpbILWKW M3nydaTens Gbin

HanpoTMB PUCKW yCTaHOBKU AaTyukoB (M.10.3.4)

M4

I
I

MpwvxmmHoe
YyCTPONCTBO

Tpy6onposoa

puc. 1

11.2.2. Ha pabouyyto noBepxHOCTb BTOPOrO yNbTPa3BYKOBOIO M3nyyaTens
"-V" HaHecTu cnow cmasku TonwmHon (0,5 + 1,5) MM u BCTaBWUTb M3ny4yaTenb B
Opyron (ans  OBYXCTOPOHHEN Z-yCTAHOBKW) YCT@HOBOYHbIA nNpodunb Ha
paccTosiHne L oT YUN1(+V) Hxe No TeYeHUo XuakocTu (npunoxenust 9 - 11). B
crny4vae ogHOCTOPOHHEN V-yCTaHOBKM BTOPOW M3ryyaTerb yCTaHaBnMBaeTcs B TOT
e npodurb, YTO 1 NepBbliv (NpunoxeHue 12). PacctosiHue L namepsieTcs mexagy
BEPXHMMM CKOCamMu Kpbllek pAatyukoB. CTpenka Ha wusnyvaTene [OOMMKHA
coBnagaTtb C HanpasneHnem ABWKEHUS MOTOKa XUAKOCTU. MNNOTHO npwkaTtb pyKon
nsnyyaTenb K MOBEPXHOCTM TpybonpoBoga, Mpu 3TOM 3HayeHne amnnuTyabil
[omkHo 6bITe 0T 300 MB g0 4000 MB.

Ecnu ycnosme 300 mB < Al < 4000 MB He BbINOMHsieTCs1, TO HEOOXOANMO
nepenTu K cregytoLemy napameTpy yposeHb yIibmpa3syKkogo2o cusHarsa.

11.2.3. Mepexon K cnegyowiemy napameTpy, ypogeHb
YNbmpa3eyKkoeo20 cuzHasa, OCylLLeCTBMSETCS C NOMOLLLIO kKHomkK "TlpocmoTp U

Ha avcnnee nosiButcs cooblieHue:
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YpoBeHb Y3 curHana
[Hn3kniA], [BbICOKMN]

[na n3MeHeHus 3HavyeHuUs YPOBHS YrbTPas3ByKOBOIMo curHana cnepyer
HaxaTb kHonky "BBO[", mocne 4ero B NeBOM HWKXHEM Yriy AMCMNes 3amuraet
Kypcop.

C nomoLupto kHonok "MpocmoTp " urm "MpocmoTp U BblOMpaeTcs gpyroe
3Ha4yeHue ypoBHA curHana.

Pukcaumss BbIOPaHHOrO 3HA4YeHUs MPOU3BOAMUTCA HaXKaTUEM  KHOMKM
"BBoAa", oTMeHa BBegeHHOro - kHonkon "M".

Ecnu 3HayeHne amnmutygbl Al 6onbwe 4000 MB, To 3HayYeHWe ypOBHS
curHana HeobxoaMMo yCTaHOBUTb B COCTOSIHME "HUSKUIA'".

Ecnu 3HaveHne amnnutyabl Al meHblie 300 MB, To 3HayeHue ypoBHS
curHana HeobxoaMMo yCTaHOBUTb B COCTOSIHME "BbICOKUR".

11.2.3. BepHyTbcst ¢ nomoLbio kHonku "Mpocmotp fI" k npeabiayiiemy
napametpy “Amnnutygal®. Amnnutygal pdormkHa HaxoguTbCsa B npedenax
50 MB < Al < 4200 MB. Ecnun 370 COOTHOLUEHME He BbLINOMHAETCH, HE0OX0ANMO
CMeHUTb CcMmasky (Npu WMCnonMb30BaHUM 3MOKCUAHOM cMonbl 6e3 oTBepauTens
curHan B 2 pasa 6orblue, 4em Mpu UCMoMNb30BaHWN NITOMA) UM CMEHUTb BapuaHT
yCTaHOBKM OaT4MKOB (Npn OBYXCTOPOHHEM Z-BapuaHTe curHan B 2-3 pasa bonblue,
YyeM MpW OQHOCTOPOHHEM V-BapuaHTe) WM COBWHYTb AaTyYMKy Ha PaccTosHue
+ (10 + 100) MM, COXpaHMB pacCTOsHME MeXZy HUMK, U OoBUTbCA 3Ha4eHus
amnnuTyablil 50 MB < Al < 4200 MB Ha HOBOM MecTe.

11.2.4. Ecnn He ygaeTcsa nonyYvTs amnnuTygy curHana 6onbiie 50 mB,
TO BO3MOXHO, YTO:

a) B TpybonpoBoae HET XUAKOCTY;

6) HenpaBWIbHO YCTaHOBIIEHbI YyNbTpa3BykoBble usnydyatenn YN1(+V) u
YWN2(-V) (cTpenku Ha HUX AOIMKHbI ObITb HanpaBfeHbl B O4HY CTOPOHY ¥ coBnagaTtb
C HarpaBsreHVeM [OBWKEHUS MOToKa XWUAKOCTK; u3nyyatens "+V' [orxkeH
Haxo4WTbCSA BblLLe MO TEYEHUIO MOTOKA XXMOKOCTU, YeM nanydatens "-V");

B) MMOX0 3a4uLLEHa NOBEPXHOCTb TPyGONpoBOAa;
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r) KONIMYECTBO ra3oBbIX BKIOYEHWI 1 TBEPAbIX YACTUL, B KOHTPONMPYEMOWn
cpefe npesbiwaer 1%. PekomeHayeTcss HanWTu Opyroe MecTo AN YCTaHOBKU
pacxogomepa, Harnpumep, nepeq rmapaBnuyeckum CONPOTUBIIEHNEM
(anadpparmon);

O) Ha BHYTpeHHem cTeHKe TpybonpoBoga o6pa3oBanuncb HapOCThI.
PekomeHgyeTcs HaWTu yyacTok TpybonpoBoda C MUHUMAmNbHbIM — CPOKOM
aKcnnyaTauum unm caenatb BCTaBKy B TPyb6ONpoBo4 HOBOMO y4acTka,;

e) MmaTtepuan TpybonpoBoga HE3BYKONPOBOAEH W3-32 BHYTPEHHUX
HEeoQHOpPOAHOCTEN, TPelWrH U KaBepH. PekomeHayeTca cpenatb BCTaBKy B
TpybonpoBo4 HOBOrO y4acTka U3 3BYKOMPOBOASLLEro Matepuana.

Mepexopn k TOYHOW ycTaHOBKe AaTymkoB ocyllectensaetca TOJIbKO nocne
nony4yeHus 3HadeHms amnnutyabil 50 mB < Al < 4000 mB.

11.2.5. TouyHas yctaHoBka gatimkoB. C NOMOLLBIO KHOMKK “TlpocMoTp U
HeobX0AUMO NEPENTU K CrieaytoLLeMy NyHKTY — amiaumyo0a?2 yibmpa3eyKoeoz20

cueHana. Ha gucnnee nosiButcst coobLueHue:

Amnnutyga 2, MB
[uncnenHoe 3HayeHue (0 - 4200)]

3atem cnegyeT MedfieHHO CABWraTe YMbTPa3BYKOBOW M3nyyaTtenb
YW2(-V) B HanpaeneHun YN1(+V), BOOMBLUNCH CHWKEHWSA 3HAYEHUS aMnnnTyabl2 B
nontopa - fABa pas3a OT HayanbHoro. 3atem YW2(-V) cnegyeT MeaneHHO
oTtoasurate ot YN1(+V), npn 9TOM 3HaYeHne aMnnnTyapl2 HAYHET YBENnUnBaThbCs,
OOCTUrHET MakcMMyma MW CTaHeT yMeHbluatbcs. Heobxogmmo 3admkcupoBaTtb
AaTYuK B MOMOXKEHUM MaKCUMasribHOrO 3HA4YeHWs aMnuTyAbl2, YUCMeHHoe
3Ha4YeHne KOTOPOro npu 3TOM JOIMKHO ObiTb B AnanasoHe ot 50 go 4000 mB. Mpu
AanbHenweM pasaBKeHUM AaT4MKOB NOABATCA APYrMe 3HaYeHUs MakCMmyma, HO
npaBuilbHOE MOMOXEHWEe [aTYMKOB - MakCUMyM, OnKaumii K pacveTHOMY
paccTosiHWio. HavigeHHoe MonoxeHne JaTtymMKoB MOXET OTNNYATLCA OT PacHeTHOro
He bonee, yem Ha 0,07 Dy. lNpy HEBO3MOXHOCTV TOYHO ONPedENnuUTb MONOXeHUe
AaTYMKOB NO MaKCMMyMy CUrHama mx crnegyeT yCTaHOBWUTb Ha paccTosHue Ha 0,05

Dy MeHee pac4eTHOro.
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11.2.6. [Ona Bu3yanbHOro HabnwoaeHns WHPOPMALMOHHOIO CuUrHana
MOXHO noaknounTb ocuunnorpad Kk knemmam GND, CP8 n CP3, ucnonb3ays
BbICOKOOMHbIV Lyn. CMHXpOHU3aLMI0O HEOOXOOMMO BbIMOSHATL MO MONOXUTENbHO-
My poHTY Ha knemme CP8, nonesHebin curHan Habniogate Ha knemme CP3.
3apepxka BpeMeHU B MKC Mexay poHToM Ha CP8 u curHanom Ha CP3 gns
[OBYXCTOPOHHEW YCTaHOBKM M XOMO4HON BOAbl MPYMEPHO paBHa AnaMeTpy TpyObl B
MMm. Paboyein saBnsieTcs nepBas MoOMOXWTenbHas MNOMyBOMHa, ee aMnnuTyga
JormxkHa ObITb B npegenax ot 50 go 4200 mB.

11.2.7. 3atem cnegyet 3adwmkcupoBate YWM2(-V) B yCTaHOBOYHOM
npocune ¢ NOMOLLBI0 MPYXUMHOIO YCTPOWCTBA. 3HayeHue amnnuTydbl Npu 3TOM
DOMKHO OblITb MeHbwe 4200 MmB. [na npocmoTpa pe3ynbTaToB W3MeEpPEHUst
Heobxoaumo BepHyTbca B pexum "MBMEPEHWNA", Heckonbko pa3 HaxaB Ha

kHonky "MEHKO". Ha aTom ycTaHOBKa 4aT4MKOB 3aKOHYEHa.

12. YCTAHOBKA HYJIA PACXOOOMEPA

12.1. Mpu ycTaHOBKe yNbTPa3BYKOBbIX M3nydaTenen Ha Tpybonposop
BCMEACTBME HEPOBHOCTEN BHELUHEN W OTIIOKEHWUA Ha BHYTPEHHE! MOBEPXHOCTM
BO3MOXHO MapannenbHoe CMeLLeHe pacxXoOHOW XapakTepucTuki npubopa,
KOTOPOEe MOXET AocTUraTh BenuumHbl + 0,1 m/c. KoMneHcauus 3Toi norpeLuHocTu
OCYLLECTBISIETCS YCTAHOBKOW HyIs npubopa.

Ons nepexoga u3 pexuma "ISMEPEHUA" B pexum "YCTAHOBKA «0»"
TpebyeTcs oauH pa3 HaxaTb kHomky “M", koTopas pacnonoxeHa MoA KpbILLKOW
npubopa (npunoxeHue 5), Ha aucnnee NOsSBUTCS NpeasiokeHue:

MEHIO MOJIb30OB-/1A

Oanee nouck pexuma "YCTAHOBKA «0»" oCyLLeCTBMSAETCA C MOMOLLbHO
KHOMNok "TpocMoTp " vrm "MpocmoTp U" Ha pucnnee pomxHO nosBUTLCA
CcoobLeHNeE:
"YCTAHOBKA «0»"
Bxoa B pexxum "YCTAHOBKA «0»" ocyLlecTBNsIeTCsl C MOMOLLbIO KHOMKM

"BBO[" Ha aucnnee nosisnsieTcs cooblueHune:

30



VHecmel, m/c
[UncneHHoe 3HayeHwne]

roe VHecmel, — W3MepeHHOe pacxXO4OMepOM 3HayeHWe CKOpPOCTU MoToKa
XnaKocTw.

YcTaHoBKy «0» npubopa MOXHO NpoBeCTV ABYMS cnocobamu:

12.2. Ecnv BO3MOXHO OCTaHOBUTL NMOTOK XXWOKOCTW, TO:

12.2.1. OcTaHOBUTb MOTOK;

12.2.2. INpw 3anonHEeHHOM XMOKOCTbIO TpybonpoBoae 3anucaTtb 3HavYeHue
VHecmeLy (MOXeT ObITb OTpULATENBHbIM);

nponuctate cogepxumoe pexmma "YCTAHOBKA «0»" ¢ TOMOLLbIO KHOMOK
"Mpocmotp fI" unm "Mpocmotp U" 1o nosiBneHmns Ha aucnnee coobiueHns:

CwmelleHune, V mic
[umcneHHoe 3HayeHue]

12.2.3. BBectu 3Ha4eHne

CwmelleHune, V M/c = — VHecmell, M/c

[ns aToro HeobxoaMMo Bocnonb3oBaTbcs kHonkown "BBO[M", nocne 4ero
cTapwmii  paspsif BbIAENUTCSH KYpCOPOM. YBEnuYeHWe Ha efuvHuly 3HaveHus
paspsiga, BbIOENEHHONO  KYpcOpoM, ocyllecTBnseTcss  kHonkon  “"APXUB",
nepemMellieHne Kypcopa - ¢ NnoMoLLbio KHOMok "lMpocmoTtp " vnn "MpocmoTp U
HabpaHHoe 3HaveHue 3anucbiBaeTcs B NamsATb npubopa C MOMOLLBIO KHOMKK
"BBOAO".

12.3. Ecnn HEeBO3MOXHO OCTaHOBUTb MOTOK XXWAKOCTW, HO pacxop,
cTabuneH, To:

12.3.1. 3anncaTb YMCMEHHOE 3Ha4YeHMe CKOPOCTM MOTOoKa >KUOKOCTU
VHecmeL, m/c (MOXeT BbITb OTpULaTENbHBLIM);

12.3.2. TMponuctate pexum "YCTAHOBKA «0»" C MOMOLbIO KHOMOK
"Mpocmotp fI" unm "Mpocmotp U 0o nosienexns Ha ancnnee coobieHus:

AMMIINTYOA 1, mB
[UucnenHoe 3Ha4veHwe]
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NOMEHATb MecTamu ynbTpassykoBble manydatenu YU1(+V) n YU2(-V) (TovHOCTb
yctaHoBkM 1 mMm). Mpu atom cTpenkn Ha YUL1(+V) u YU2(-V) BomkHbl BbiTb
HanpaeneHbl B CTOPOHY, MNPOTMBOMOMIOXHYIO HamnpaBfieHWo ABWKEHWS MNOToKa
XnakocTn. HoBoe 3HayeHne amnnuTydbll He OOMKHO oTnMyaTtbcs Gornee 4Yem Ha
(5 — 10) % oT cTaporo 3HayeHusi. B npoTMBHOM criydyae HaHeCTU Ha AaTYMKM HOBBI
CInon CMasKu;

12.3.3. lMponuctats pexum "YCTAHOBKA «0»" C MOMOLLBI KHOMOK

"Mpocmotp I unm "MpocmoTtp U" 1o nosiBnexmns Ha aucnnee coobiueHns:

VHecmel, M/c
[UucneHHoe 3HauveHwme]

3anucatb HoBOe 3HayeHue VHecMell, M/c (MOXeT BblTb OTpuUaTenbHbIM);
12.3.4. Tponuctate pexum "YCTAHOBKA «0»" C MOMOLIbIO KHOMOK
"Mpocmotp fI" unm "Mpocmotp U" 1o nosiBneHmns Ha aucnnee coobiueHns:

AMIMIINTYOA 1, mB
[UucneHHoe 3HauveHwme]

nocTaBuTb ynbTpa3BykoBble usnyyatenn YU1(+V) n YU2(-V) B nepBoHavansHoe
nonoXeHue (TOYHOCTb ycTaHoBkM T 1 mm). Mpu aTom cTpenku Ha YU1(+V) un
YWN2(-V) pomkHbl ObiTb HanpaBneHbl B OAHY CTOPOHY U coBnagaTb C
HanpaBreHueM ABWXKEHUs1 NoToKa Xuakoctu. Hosoe 3HaveHne "AMIMTINTYObI
1" He pomkHO oTnuyatbesa 6ornee 4em Ha (5 — 10) % oT cTaporo 3HadveHus. B
NPOTMBHOM CIly4ae HaHeCTV Ha OaT4MKU HOBbIN CMOWM CMas3Ku;

12.3.5. Mponuctats pexum "YCTAHOBKA «0»" C MOMOLLBI KHOMOK
"Mpocmotp fI" unu "Mpocmotp U" 1o nosiBneHmns Ha aucnnee coobiueHns:

VHecmel, M/c
[umcneHHoe 3HaveHue]

3acuKcmMpoBaTh HoBOe 3HadeHue VHecmell, m/c. OHO [OMKHO coBrnafgatb C
3a(pUKCMpPOBaHHbIM  3HayeHueM VHecMmell, M/c, mMonyyeHHbiM B n.12.3.1.

CoBnageHue pe3ynbTaTtoB O3Ha4YaeT, 4YTO 3a BpeMA BbINOJIHEHUA n.n.12.3.1. -
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12.3.5. ckopocTb NOTOKa He M3MeHWNack. B NpoTUBHOM cry4ae MOBTOPUTL MYHKTbI
12.3.1+12.35.

12.3.6. lMponuctate pexum "YCTAHOBKA «0»" C NOMOLLbIO KHOMOK
"Mpocmotp I unm "Mpocmotp U" 1o nosiBneHmns Ha aucnnee coobiueHns:

CwmelleHune, V m/c
[UucneHHoe 3HauveHwme]

YCTaHOBUTb YUCIEHHOE 3HaveHue cMmelleHust V M/c, paccymTaHHoe no

copmyne:

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

Cmewenue,Vmlc =—

[nsa atoro HeobxooMmo Bocrosb3oBaTbcsl kHomnkon "BBOL", nocne 4ero
CTapLwunin pa3ps YUCIIEHHOrO 3HAYeHUs1 BbIAEMUTCA KypCOpOM. YBENUYeHue Ha
eavHULY 3HayeHust paspsiaa, BblOENEHHOro KypCOpOM, OCYLLECTBMASETCH KHOMKOW
"APXMB", a nepemelleHne kypcopa - C Momollbio kHonok “Mpocmotp M mnm
"MpocmoTp V. HabpaHHoe uncnoBoe 3HaueHre 3anucbiBaeTcsa B NamsTs npubopa
C nomoLpbto kKHonku "BBOL".

Ha astom "YCTAHOBKA «0»" npubopa 3akoH4eHa. [Ons npocmoTpa
pesynbTaTtoB W3MeEpPEeHU Heobxooumo BepHyTbca B pexum "MSMEPEHUA"

OBYKpaTHbIM HaxkaTuem KHonku "M".

13. BIOKUPOBKA U3MEPEHWA NPU NYCTOM
TPYBOIMPOBO[E.

Mpu akcnnyaTauum pacxogoMepa GblBalOT cUTyaluu, koraa TpyGonposos
He MOJTHOCTbIO 3amOorHEH XXMOKOCTBIO UMM onycTolleH. B aToM crnyyae nokasaHus
pacxofoMepa He pernamMeHTMpoBaHbl. [ns Toro, 4Tobbl NpU HEe3arorHEeHHOM
TpyGonpoBoae pe3ynbTaT U3MepeHUsi PaBHSINCS HyMo, pekoMeHayeTcsl Z-BapuaHT
YCTaHOBKW W3nydyaTernei, yron B Mexay MrocKoCTblo YCTaHOBKM u3nydyaTenen u

rOPU3OHTAaNbLHOM MMNOCKOCTLIO AOMKeH BbiTh Gonblue 20° (puc.2 )
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YposeHb
3anonHeHns

Pwuc.2
[na nepexoaa us pexuma "MSMEPEHWSA" B pexum "HE3SAMONHEHHbIN

TPYBOMPOBO[" TpebyeTcs oanH pa3 HaxaTb KHOMKy "M", KoTopas pacnonoxeHa

noZ KpblLkov npuGopa (MpunoxeHue 5), Ha Qucnee NOSIBUTCS NpeanoXeHue:
MEHO MONb30B-NA

Nanee nowck pexuma "HESAMONHEHHBIM  TPYBEOMPOBOA"
OCYLLECTBNSAETCA C MOMOLLUBIO KHOMKK “TpocmoTp " nnm "MpocmoTp U". Ha

aucnnee O0MKHO NOSIBUTLCS COOOLLEHME:!

HES3AMOJTHEHHbLIN
TPYBOMNPOBOA

Bxop B pexum "HESAMONHEHHbLIA TPYBOMPOBOM" ocyliecTBnseTcs
¢ nomoLpbto kHomkn "BBO[". Ha aucnnee gomkHO NOSABUTLCS COOOLLIEHME:
BBEOWTE MNAPOJIb
1 3amuraet kypcop. [locne BBoaa napons HeobxoaMmo HaxaTtb kHonky "BBOL".
Ha gucnnee nosiButcst cooblueHue:

Ao [uMcneHHoe 3HaveHNe]
YpoBEHb OTCEYKU [UMCIIEHHOE 3HaYeHME]

roe Ao — amnnuTyga ynbTpasBYKOBOTO CWrHama npu MycToM umu
HesanosiHeHHOM TpyGonpoBoze.
Ons Toro, 4TOObI MpWM HEe3arnorHeHHOM unM nycTtoM TpyGonposoae

pesynbTaT U3MepeHuii pacxoga Oblnl paBeH Hymno, HeobXO0AUMO YCTaHOBWUTb
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ypoBeHb OTCeYkM npesbiwawowmm Ao Ha (10 — 15) %, HO npuM 3TOM YpPOBEHb
OTCEYKM JOIMKEH ObITb MeHbLUe, YeM amnnutyaa A2 (cm. n. 11.2.5) npumepHo B 2 —
400 pas.

BosepaT u3 pexuma "BIIOKMPOBKA W3MEPEHWN" B pexum

«N3MEPEHWA» ocyuiecTBnsieTcs ABYKPATHLIM HaXkaTUeM KHOMKKU «M».

14. YCTAHOBKA 3JNIEKTPOHHOI'O BJIOKA B3-1

14.1. TMpu ycTaHOBKE M MOHTaXe PaCXOAOMEPOB [OMKHbI CTPOro
cobniofatbCs MpaBura TeXHUKM Ge3onacHoCcTH, W3MOXeHHble B pasgene 7
"YkasaHuss Mep G6e3onacHOCTU' M B HOPMATUBHO-TEXHUYECKUX [OKYMEHTaXx,
JEeNCTBYIOLLUX Ha NpeanpuaTum-notpeduTene.

14.2. Tlockonbky MpW YCTAHOBKE YIbTPa3BYKOBbIX MW3nyyYaTenen wu
YCTaHOBKE HyNsl pacxogoMepa SMEeKTPOHHbIA GroK [OMmKeH HaxoauTbcs B
HenocpeaCTBEHHOW OnM30CTU K M3nydyaTensM, TO OKOHYaTeNbHYK YCTAHOBKY U
MOAKMIOYEHNe 3MEKTPOHHOrO Grioka criedyeT MPOU3BOAWUTL MOCHEe BbIMOMHEHWS
3TWX NMYHKTOB.

YcraHoBky B3-1 Ansi KOMMEpPYECKoro ydeta pekoMeHAYETCS BbINOMHATE B
MeTannmM4yeckom Lukady cO CMOTPOBLIM OKHOM W NETASIMU [Msi ONfoMOMpoBaHus:;
Tawke B3-1 MoxeT GblTb yCTAHOBNEH Ha NPUGOPHOM LWWTe, MynbTe ynpaBneHus,
Ha CTorne, Ha KPOHLUTENHaxX 1 np.

He ponyckaetcs yctaHoBka B3-1 BGnu3m GaTtapeii oTonneHus,
3NeKTPUYECKUX nedert U Apyrux UCTOYHMKOB TEMna, a Takke B MOMELLEHUSIX, B
KOTOpbIX TemrepaTypa BO3[yxa MOXET BbIXOAUTH 3@ Npedernbl, ykasaHHble B

pasgene 4 "TexHn4yeckne AaHHble".

15. HACTPOWKA TOKOBOIO BbIXOAA

15.1. Ecnu npu6op o6opyaoBaH 6r10KOM TOKOBOFO BbIX0Aa, TO BO3MOXHa
HacTpoiika 3Toro 6roka. [ins Bxoa B peXuM HACTPOK/ TOKOBOTO BbIxoAa

HeobxoanMo HaxaTb kHomky "M". Ha gucnnee nosiBUTCA Hagnmchb:

"MeHto nonb3oB-ns"
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HaxaTtnem KHonku "MpocMoTp " unm "MpocmoTp U" HeoBxoaumo noiTn go NyHKTa
MEHI0
BbixogHoM curHan
NOCTOSAHHBLIN TOK
1 HaxaTb KHOMKy "BBoa". Ha gucnnee nosiButca cooblueHne
[Onana3soH
X.. X MA
[na nameHeHns gmanasoHa BbIXOQHOMO Toka HeobxoauMo HaxaTb KHOMKy "Bsoa’”.
B neBom HwxHeM yrny Aucrnesi NosiBUTCA MUraloLMn KBagpaTt — npurnallieHme K
M3MEHEHNIO 3HadeHus. HaxaTne kHonku “TpocmoTp " nnm "MpocmoTp U
npueBegeT Kk nepebopy BO3MOXHbIX AMANa3oOHOB BbIXOQHOIO CUrHama MOCTOSHHHOMO
Toka: 0.5 ™A, 0..20 mMA, 4..20 MmA. Dukcauusi BbIOpaHHOro 3HaYeHUst
Npon3BoOaANTCA HaXaTueM KHOMKM "BBoA", oTMeHa BBEAEHHOro HaXaTueM KHOMKK
"M".  Tlpu opHOHarnpaBneHHOM  W3MepeHuMM  pacxoda  BbIXOOHOW  TOK
nporopumnoHaneH Tekyllemy pacxogy, W MakCMMyM TOKa COOTBETCTBYET
MakcvmMarsHomy pacxoay. MNpu AByHanpasBneHHOM U3MepeHNU pacxoia BbIXOAHOM
TOK MpornopumoHaneH Moaysno Tekyulero pacxoga. llocne MamMeHeHus HacTpoek
6noka TOKOBOrO BblXOga HeOOXOOAMMO HECKONMbKO pa3 HaxaTb KHomky "M,

[06UBLUMCL Nepe3arpysku pacxofoMepa.

16. HACTPOWKA UMNYNbCHOIO BbIXOOA

16.1. Ecnn npubop obopyaoBaH 6rOKOM WMNYNbCHOTO BbIXOAd, TO
BO3MOXHa HacTpovika aToro 6roka. [1ns Bxoga B pPeXvMM HacTPOMKM UMMYIbCHOMO
BbIX04a HeO6X0AMMO HaxaTb KHOMKy "M", pacnonoxeHHyto nog KpblLKow npubopa.
Ha aucnnee nosssButca Hagnuch:

"MeHto nonb3os-nsa”
HaxkaTnem KHonku "MpocMoTp i unm "MpocmoTp U" HeoBxommmo noiiT oo NyHKTa
MEHI0
BbixogHown curHan

Hopmup. mnynsc

1 HaxaTb KHOMKy "Boa". Ha gucnnee nossutcsa coobLueHne
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Bec umnyrbca, m*
[umcneHHoe 3HaveHme 0,01 - 500]

16.2. Ecnn HeobxoouMo BBECTM HOBOE 3HAyeHWe Beca MMnynbca, TO
cnepyet Bocnonb3oBaTbcs kHonkow "BBOL", nocne 4ero crapwwuii paspsg
YNCMEHHOro 3Ha4YeHWs BbIAENUTCS KYpCOpPOM. YBENnuYeHne Ha eguHuly 3HayeHus
paspsiga, BbIAENEHHOr0  KYpcoOpoM, ocyllecTBnsieTcs  kHonkon  "APXUB",
nepemellieHmne kypcopa kHonkoit "MpocmoTp fI". HoBoe aHaueHne 3anuceiBaeTcs B
namsATe Nnpubopa ¢ nomoLbto kHonku "BBOL". Ecnn HoBoe 3Ha4YeHne HEKOPPEKTHO,
TO nocne coobLeHus

HEKOPPEKTHOE
3HAYEHUME

Ha amucnnee BHOBb NOABUTCA CTapoe YMCIEHHOE 3Ha4YeHne. |_|pVI3HaK KOPPEKTHOCTN

YKa3aH B crnieqyloulemM NyHKTe.

16.3. Mepexon k cregytollemMy napameTpy — OumesibHOCMb 8€C08020
uMnynbca — OCyLIECTBNAETCA ¢ noMollbio kHonku "Mpocmotp 11" unm "MpocmoTp
U". Ha aucnnee nosiensietcs coobiueHve:

ONUT. UMNYJIbCA, C
[uncneHHoe 3HaueHwne (0,1 - 10)]

[na BBOAa HOBOIMO 3Ha4YeHWs AMUTENbHOCTU WMMMyMbCca HeobXoauMmo
HaxaTb kHonky "BBO[", nocne 4Yero crapwwwui paspsig YACMEHHOro 3HavyeHust
BbIJENUTCHA KYPCOPOM. YBENMYeHNe Ha eanHuULly 3HayveHus paspsiaa, BblAeneHHOro
Kypcopom, ocyuecternsietcs kHonkon "APXUB", nepemelleHne Kypcopa - KHOMKOW
"Mpocmotp fi" unu "Mpocmotp U". Hosoe 3HaueHne sanucbiBaeTcs B namsTh
npubopa c nomouwbto kHomkn "BBOL". Ecnv HOBOE 3Ha4YeHWe HEKOPPEKTHO, TO
nocne coobLueHns

HEKOPPEKTHOE
3HAYEHUE

Ha amncnriee BHOBb NMOABUTCA CTapoe YNCINEHHOEe 3Ha4YeHne.
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16.4. Mpu npozpaMMupo8aHuUU YUCJIeHHbIX 3Ha4YeHull eeca uMnysbca

U e20 AnumesibHOCMU GOJIKHO 8bIMOJIHSIMbCS COOMHOWEHUE:

[6ec _umnynvca, m>]e 3600
Q max[x® /4]

Ecnu YKa3aHHO€ HepaBEeHCTBO He BbLINOJIHAETCA, TO Npu nepesarpy3ke

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

—0,1c]

NN BKIMIOYEHUN npm6opa BbIBOANTCSI COODLLIEHME:

NMAPAMETPbI
HECOBMECTW/MbI

KOTOpOE yAepXXuUBaeTcs B TeveHue 3 C.
16.5. Tocne u3MeHeHWs HacTpoek 6roka MWMMYynbCHOrO —BbIxoda
HeoOXOOMMO HECKOMNbKO pa3 HaxaTb kHomky “"M", mo6uBlUMCH nepesarpyskiut

pacxofgomepa.

17. HACTPOWKA PENEVHOIO BbIXOOA

17.1. Ecnm npubop ob6opygoBaH OfnokoM penenHoro BblXxoga, TO
BO3MOXHa HacTponka atoro 6rnoka. [ns Bxoga B PeXWM HACTPOMKN perielHoro
BbIXOAa HeOBX0AMMO HaxaTb KHOMKy "M", pacnonoxeHHyo nog KpbiLKow npubopa.
Ha aucnnee nossutca Haanuch:

"MeHto nonb3os-nsa”
HaxaTtuem kHorku "TpocMoTp " urm "MpocmoTp U" HeoBxoanmo noiiti oo NyHKTa
MEHI0

PENEVHBLIN
BbIXOA

17.2. Hanee  ycTaHoBKa napameTpoB penenHoro curHana
OCYLLECTBNAETCA C NOMOLLbI0 KHOMKM «BBO[M». Ha aucnnee OOmMKHO MOSIBUTHCS
CcoobLEeHNeE:

3AMBIKAHWE MNMPA
[uncneHHoe 3HayeHune] % oT Qmax
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T.e KOHTaKTbl pene 3aMblkaloTca nNpW  JOCTWKEHUW PacxofoM  3agaHHOro
YNCNEHHOrO 3HAYEHUS.

Ecnn Heobxognmo BBeCTM HOBOE YMCMEHHOE 3HayeHwe, TO crnepyet
BOCMonb3oBaTbcsl kHonkor "BBO[", nocne 4ero craplui paspsif YUCIEHHOro
3HaYeHUs BbIOENUTCA KYPCOPOM. YBENnuWYeHne Ha eauvHuLy 3HayYeHus paspsaa,
BblENEeHHOro Kypcopom, ocyliectensaeTcs kHonkonm "APXMB", a nepemelleHue
Kypcopa - KHornkow "TpocmoTp " nrm "MpocmoTp U". BHOBb BBemEHHOE 3HaueHNe
He JOIMKHO ObITb paBHO 3HAYEHWIO pas3MblKaHWsA KOHTaKToB. BbibpaHHoe 3HaueHne
3anucbiBaeTcd B nNamsiTb npubopa ¢ nomoubio kHomkv "BBOM". Ecnun HabpaHHoe
3Ha4yeHne KOpPPEeKTHO, TO OHO OCTaeTcA Ha Aucrnrnee, B MPOTMBHOM Criyvae Ha
Avcnnee NosiIBNSIETCA U yaepXnBaeTcs B TedeHve 3¢ creaytolee coobLueHme:

HEKOPPEKTHOE
3HAYEHUME

a 3aTeM MosABUTCH CTapoe YUCIIeHHOe 3HayeHue. 3HavyeHne 3amblKaHWsA KOHTaKToB
[OIDKHO OTNNYaTbCS OT 3HAYEHNS UX Pa3MblKaHUs.

17.3. Tepexoq K cnegytowemMy napameTpy — 3HayeHue pacxoda, npu
KOMOPOM KOHMaKmbl pesie pa3MbIKatomcsi — OCYLLECTBAETCS C MOMOLLBIO KHOMKN
"Mpocmotp I unm "Mpocmotp U". Ha ancnnee nosiButca coobieHme:

PA3MbIKAHUE MNP
[uncneHHoe 3HayeHune] % oT Qmax

Ecnn HeobxogMMo BBECTM HOBOE 4YMCIIEHHOE 3HayeHuWe pacxoga, npu
KOTOPOM KOHTaKTbl perne pa3mblKaloTcs, TO CrieqyeT BOCMOSb30BaTbCA KHOMKOW
"BBOL", nocne 4ero crapwui paspsn  YUCIEHHOrO 3HAYEHUs BbIOENUTCA
KypCOpOM. YBENUYEHNe Ha eAuHULY 3HaYeHWs paspsga, BbigeneHHOro Kypcopom,
ocyuwlectBnsietca kHonkon "APXWMB", a nepemelieHne Kypcopa - KHOMKOW
"Mpocmotp " nnm "Mpocmotp U". HaBpaHHoe uncrnosoe 3HaueHne 3anuceiBaeTca
B nNamaTb npubopa ¢ nomouwbio kHormkn "BBOL". Ecnu HabpaHHOe 3HayeHune
KOPPEKTHO, TO OHO OCTaeTca Ha Aucnnee, B MPOTMBHOM Cryyae Ha Agucnnee
nosiBNSETCA U yaepXKuBaeTcs B TedeHne 3 ¢ cnegytoLlee coobLleHuve:

HEKOPPEKTHOE
3HAYEHUE
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a 3aTeM MosABUTCH CTapoe YUCIeHHOe 3HayeHne. 3HadyeHne 3amblKaHns KOHTaKTOB
[OIMKHO OTNMYaTLCS OT 3HAYEHUS UX Pa3MbIKaHWS.

BosBpaT u3 pexuma "YCTAHOBKA TMAPAMETPOB PENEMHOIO
BbIXOOA" B pexum «A3MEPEHWA» ocywecTBnaeTca ABYKpaTHbIM HakaTueM

KHOMKM «M>.

18. HACTPOWKA MHTEP®EMNCA RS232 (RS485)

18.1. Ecnn npubop obopypoBaH uHTepdeiicom RS232 (RS485), TO
BO3MOXHa HacTpolka aToro 6roka. [ns Bxoga B peXUM HacTpoOVku uHTepdperica
HeobxoanmMo HaxaTb KHomky "M". Ha gucnnee nosiBUTca Hagnmchb:

"MeHto nonb3os-nsa”
HaxaTtnem KHonku "MpocMoTp " nnm "MpocmoTp U" HeoBxoaumo noiTtn oo NyHKTa
MEHI0

UHTepderic
[Tvn]

roe [Tvn] 3aBMCUT OT yCTaHOBMEHHOrO B Npmbop nHTepdelica.
18.2. "RS-485". HaxaTtue kHonku "BBoAa" npuBedeT K Bxogy B HAaCTPOWKM

CBA3N:

Appec

[uncneHHoe 3HaueHue]

YcTaHoBMneHHbIE W3rOTOBMTENEM MapamMeTpbl CBsi3M npubopa COOTBETCTBYHOT
napaMeTpaM, YCTaHOBIEHHbIM MO YMOIYaHUIO B KOMMbIOTEPHOW Mporpamme
"CurHyp 6a3a gaHHbixX". [Ins UsMeHeHus1 3HaYeHUs1 CETEBOTO agpeca HeobxoaumMo
HaxaTb KHOMKy "BBoa". B crTapllem paspsige 3HaueHuss agpeca nosiBUTCS
MUTaloLWLUA  NPSIMOYroNbHUK.  MI3aMeHeHMe  3HadyeHus BbiGpaHHOro  paspsiga
OCYLLIECTBIAETCS HaxaTueM KHOMku "ApxuB", nepexon K criegytolemy paspsgy —

kHonkoit "Mpocmotp U, k npeabiaywemy — kHonkoit "TMpocmotp fI". dukcaums
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BbIOpaHHOro 3HayeHust MPOM3BOAMTCA HaxaTuem KHomku “"BBog”, oOTMeHa
BBEOEHHOro - kHonkown "M".

Ona nepexoda K crnegyolwemy napameTpy HeOOXOAMMO HaxaTb KHOMKY
"Mpocmotp U". Ha aucnnee nosiutcs cooblieHme:

CkopocTb, 6ut/c
[umcneHHoe 3HauveHue]

18.2.1. [Ons u3MeHeHWsi CKOPOCTM CBSA3M HEOOXOOUMO HaxaTb KHOMKY
"Beoa". B neBoM HwKHeMm yrny Aucnnes nosiBUTCA Murawoowwui kBagpar —
npurnawieHme K WM3MeHeHuto 3HadveHus. Haxatue kHomku “TlpocmoTp I vnn
"Mpocmotp U" npuBeper k nepeGopy BO3MOXHBLIX BApWAHTOB CKOPOCTU CBSIU:
1200, 2400, 4800, 9600 6ut/c. dmKcaumsa BbIOPAHHOrO 3HAYEHWs1 NMPOU3BOAMTCSH
HakaTuem KHomkn "Beoa”, oTMeHa BBe4EeHHOro - kHornkon "M".

[ns nepexofa kK cnepyollemMy napameTpy HEOOXOAMMO HaxaTb KHOMKY
"Mpocmotp U". Ha ancnnee nosiButcs cooblieHme:

KoHTpOnbHbIA 6UT
Het

18.2.2. ina n3aMeHeHNs1 KOHTPONbHOrO B1uTa HEO6XOAMMO HaXaTb KHOMKY
"Beoa". B neBoM HwxKHeM yrny Aucnnes nosBUTCA Murawoowwui kBagpar —
npurnaweHme K WM3MeHeHulo 3HadveHus. Haxatue kHomku “TpocmoTp " vnn
"Mpocmotp U" npuseneT k nepe6opy BO3MOXHLIX BApMaHTOB KOHTPOMLHOIO 6uTa:
HeT, YeT., HeyeT. Pukcaums BbIOpaHHOrO 3HAYEHUs MPOM3BOAMTCA HaXaTvem
KHoMku "BBoa", oTMeHa BBeAEHHOro - KHonkon "M".

18.3. "RS-232". Y aTtoro nHTepdpenica HacTpoek HeT. [ocTyneH TOrbkKo
peXuM NpoBepPKW, AN BXOAA B KOTOPbI He06xoaMMo HaxaTe kHonky "Beog”. Ha
Avcnnee nosiBUTCHA CoobLLeHe:

Tect
paspbiB

Mpu 3ambiKaHUM KOHTaKTOB 2 M 3 KNeMMHow konogku "k OBM" u mncnpaBHOM

UHTEepgernce cooblieHne "paspbiB” OOMMKHO CMeHWUTbCst coobuieHmem “ycrex".
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Ecnu gaHHble NPUHMMAlOTCSt C UCKaXKEHWSIMU, MOSIBUTCA COOOLLIEHME "NCKaXeHMne".
BbIxoa 13 pexxuma NpoBepKn OCYLLLECTBNAETCS HaXaTueM KHonku "M

18.4. Tlocne u3MeHeHMs HacTpoek Onoka WMNyNbCHOTO BbIXOAA
HeobX0AUMO HeCKOmnbKO pa3 HaxaTb kHonky "M, pobuBluMCb nepesarpysku

pacxofomepa.

19. NIPOCMOTP PE3Y/IbTATOB U3MEPEHWUA

19.1. Pacxogomepbl 06CnyXnBatoTCa onepaTtopoM, 3HaKOMbIM C paboTon
pagnoaneKkTPOHHOM  annapaTypbl, W3YYMBLUMM  HAcTOsILLEE PYKOBOACTBO MO
aKcnnyaTauum pacxogoMepa U NpoLUeaLlnM MHCTPYKTaX Mo TEXHUKe 6esonacHocTu
npu paboTe ¢ 3NeKTPOTEXHUYECKNM 060pYAOBaHNEM.

19.2. lNocne nogkntoyeHs pacxogoMepa K nuTatoLLen CeTU BbINOSTHAETCS
nporpaMma CaMoOuarHoOCTUpOBaHUSt U, B CIyYae ee MOMOXMTENbHOINO UCX0Aa,
aBTOMATMYECKN YCTaHaBNMBAETCA pPEXMM OTOOpaXeHUs TEeKyLUMX 3HAYeHUNn
M3MepsieMbIX BENUYMH (aanee — pexum "MISMEPEHUA™).

B aTOM pexvme Ha NepByrO CTPOKY AMCNIEN BbIBOAUTCA HAaUMEHOBaHMWE U
pa3aMepHOCTb U3MEPAEMON BEMUYMHBI, HA BTOPYIO CTPOKY — €€ Y/CINOBOE 3HaYe-
Hue. Mepexon oT ogHOM 0TOBPaXKaEMON BENNUUHBI K APYrOf OCYLLECTBMSIETCS C

NOMOLLIbIO KHOMOK “IpocMoTp fi, MpocmoTp U,
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Tabnwunuya 2-1

BenununHel, oTobpaxaemble B pexume  "MBMEPEHWA" ansa

OAHOHanpaBJIeHHOro NaMepeHnd NoToKa

Bua coobuieHuns Ha aucnnee

Bug namepsiemon BenU4mHbI

O6bem, m°
YUCIEHHOe 3HayeHne

nHaeke [

CymmapHoe 3HadeHue obGbema  KMOKOCTY,
npoTekLuei B npsiMOM HanpaeneHuu
(HanpaBneHue MoTOKa >XWOKOCTU COBMAgaeT C
HanpaBreHneM CTpPEnkU Ha uanyyaTensix) (8
JEeCATUYHBIX pa3psifoB)

HapaboTtka, 4. MuH.
yucneHHoe 3HaveHune

Bpems cymmupoBaHusi obbema B vacax W
MUHYTax (8 AeCATUYHbIX Pa3psifoB)

Pacxopg, ky6. m/v
ynucneHHoe 3HaveHune
mHaekc [

3HauyeHre 06beMHOro pacxoga

CkopocTb, M/c
ynucneHHoe 3HaveHune
mHaexc []

CKOpOCTb NoTOKa

Oata n Bpems

Tekylwime gata v Bpems B oopmarTe:
[4ncno. mecsl. rog — 4achkl ;. MUHYTbI]
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Tabnwunua 2-2

BennunHel, oTobpaxaemble B pexume "MISBMEPEHWA" ans

ABYHanpaBJieHHOro namepeHnsa noToka

Bua cooblieHuns Ha avucnnee

Bug namepsiemon BenUUmHbI

O6bem, Z M

YUCIEHHOe 3HayeHne
unpekc L1

CymmapHoe 3HadeHue obGbema  KMOKOCTY,
npoTekweid B  NpsMOM M OGpaTHOM
HarnpaBneHusIX (8 4ECATUYHbIX Pa3psiioB)

O6bem 1, M°
YMCNEHHOE 3HaYeHVe
nhpexc L

CymmapHoe 3HadeHue obGbema  KMOKOCTY,
npoTekLei B npsiMOM HanpaeneHuu
(HanpaBneHue MoTOKa >XWOKOCTU COBMAfaeT C
HanpaBreHneM CTpenkM Ha wuanydatensx) (8
JEeCATUYHBIX pa3psifoB)

O6bem 2, M°
YUCIEHHOe 3HayeHne
uHaekc ]

CymmapHoe 3HaveHue obObema  >XuAKOCTW,
npotekwei B 0oBpaTHOM  HanpaBrieHWU
(HanpaBneHue noToka XMOKOCTU
NPOTUBOMOSIOXHO ~HaNpPaBreHWI0 CTPEnkM Ha
nanyyatensix) (8 4eCATUYHBIX paspsifoB)

YUCneHHoe 3Ha4YeHne

HapaboTtka 4. MuH.

Bpems cymmupoBaHusi obbema B vacax W
MUHYTaXx (8 AeCATUYHbIX pa3psifoB)

Pacxopg, ky6. m/v
yucneHHoe 3HaveHune
MHOEKC

3HauyeHre 06bEMHOro pacxoga

CkopocTb, M/C
yncneHHoe 3Ha4YeHue

O

MHOEKC

CKOpOCTb NoTOKa

Oata n Bpems

Tekylwime gata v Bpems B oopmarTe:
[4ncno. mecsl. rog — 4achkl : MUHYThbI]

19.3. MNMpu oToBpaKeHUn 3Ha4EHUI CyMMapHOro (MHTerpanbHoro) obbLema,

pacxoga U CKOPOCTM MNOTOKa >XWOKOCTUM B NpaBOM HWKHEM Yyrny agucnned

BbIBOOMTCS MHOEKC aMnnuTyabl yrnbTpassykoBoro curHana (0....9). W3mepeHus

BbINOIHSIIOTCS KOPPEKTHO NpU 3HaYeHusIX aToro nHaekca (1...9).

19.4. Ecnu pesynbTaTbl M3MEPEHW pacxoda MNpeBbILLAT 3HaYeHve

YCTaHOBJIEHHOro BEpXHero npenena naMmepeHund, To Ha gucnnee BMecto 3Ha4YeHnn

pacxoda 1 CKOpOCTU NOTOKa NoABNAETCA coobLleHne
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Q > Qmax, V > Vmax




20. NIPOCMOTP APX1BOB

20.1. B namsiTn pacxofomMmepa XpaHsTcsa YeTbipe apxuBa AaHHbIX:

no4acoBow apxuB 3a nocneaHMel925 yacos;

NOCYTOYHbIN apxuB 3a nocnegHue 2200 CyTok;

apxuB nepepbIBOB yyeTa Ha 100 nocnegHux BKIIOYEHWUI U BbIKMIOYEHWI;

apxvB napameTpoB Ha 20 nocnegHWx W3MEHEHUN nporpaMmmmnpyembix
nornb3oBaTenem napameTpoB pacxogomepa.

20.2. Onsa nepexoga u3 pexuma "M3amepeHus” B pexum “lloyacoBou
apxuB" HeobxoouMO BOCMOMbL30BaThCA kHOMkon "ApxvB" Ha aucnnee nosiButcst
CcoobLEeHNeE:

lMoyacoBon apxvB

B aToM apxuBe xpaHATCsA 3Ha4YeHWs CyMMapHOro (MHTerpasnbHoro) obbema
(konnyecTBa) npowedwen no TpybonpoBoAy XMOKOCTM, 3adMKCMPOBaHHbIE MO
UCTEYEHNN KaXXOro Yaca B TedeHue nocnegHux 1925 yacos. [ins Bxofa B apxus
Hago Bocnonb3oBaTbCs kHOMKoM "Beog”. Ha gucnnee nossutca cooblleHve:

[4mcro. mecsau. rog — Yachk! : MUHYTbI]

[UncneHHoe 3HaueHre, M° |

Ona aBwkeHns B rmybb apxuBa MCNonb3yeTcs kHomka "lMpocmoTp U a
ANs OBWKEHWSI MO apxuBy B 0OpaTHOM HampaBreHWn WCNonb3yeTcsl KHomMKa
"Mpocmotp I,

[nsa yckopeHHOro nepenswxkeHus Mo apxuey KHorku "lpocmoTp fi,
"Mpocmotp V" HeoBxoanmo yaepxmsaTh HaxaTbiMu Gonee 3 c.

BosspaT u3 noboro nyHkta pexuma "MOYACOBOWM APXVB" B pexum
"MISBMEPEHWA" ocyliectBnsieTca ¢ noMoLupto kHorku "APXNB".

20.3. [Ons nepexogpa w3 pexuma "MSMEPEHUVA" B pexum
"MOCYTOYHBIN APXWMB" HeobxoamMmo Bochonb3oBaThesi kKHomkol "APXWMB". Ha
Aucnnee nosiBUTCs CoobLeHme:

MOYACOBOW APXVB
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3atem HeobxogMMO BOCMONb30BaTbCs  KHoMkamu  “"TpocmoTp fi",
"MpocmoTp U", po nosiBneHvs Ha aucrnee cooBLLEHNS:
MOCYTOUHbIN APX/B
B aToM apxuBe XxpaHATCS 3HAaYEHUs1 CyMMapHOro (MHTerpansHoro) oobema
(konuyecTBa) npowleplwen no TpyboONpoBOAY XWMAKOCTM, 3aPUKCUPOBAHHbIE MO
MCTEeYeHNN KaxKablX CYTOK B TedeHue nocnegHux 2200 cytok. [ina Bxoda B apxvB
Hago Bocnorb3oBaTbes kKHonkor "BBO". Ha aucnnee nosiButcst coobLLeHue:

[umncro. mecsil. rog — Yachbi:MUH.]
[uncneHHoe 3HaueHre, M° |

Ons nswxenns B rnybb apxuea mcnonbayeTcsa kHonka «[pocmotp U», a
ANs OBWKEHWSI MO apxuBy B 0OpaTHOM HampaBreHWu WCMonb3yeTcsl KHomMka
«MpocmoTp fI».

[ns yCKOPEHHOro nepedBukeHUss no apxusy kHonku «Mpocmotp f»,
«MpocmoTp U» HeoBxoanmo yaepxmeaTts HaxaTbiMu Gonee 3 c.

BosspaT u3 noboro nyHkta pexuma "MOYACOBOWM APXVB" B pexum
"M3MEPEHWNA" ocywecTBnsieTca ¢ nomoLbio kHornku "APXVB".

20.4. Onsa nepexona n3 pexuma "MSMEPEHNA" B pexxum "MEPEPDLIBbI
YYETA" HeobxoamMmo Bocnonb3oBaTbcs kHonkon «APXVB» Ha gucnnee nosiButcst
coobLeHue:

MOYACOBOW APXVB

3atem Heobxogumo BOCMOMb30BaTbCA  KHomkamu  “TpocmoTp fi",

"MpocmoTp U", no nosieneHus Ha aucnnee coobLLeHus:
MNEPEPbIBbI YYETA
B aToM apxuBe xpaHsTcs AaThl M Bpems nocnegHux 100 nepepbiBoB yyeTa

Ecnn Bocnonb3oBaTbcs kHomkon "BBO[M", To Ha Aaucnnee nosiBUTCS
CcoobLeHNE:

OT [uncno. mecay,. rog.— 4ac:MuH.]

00O [uncno. mecsy. rog — 4ac:MuH.]
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npu 3TOM Ha BEpXHEN CTpoke OToOpaxaeTcs gata M BpeMs Hadyana nepepbiBa
yyeTa (nponagaHue NUTaHUs UMW BHYTPEHHSIS HEMCNPAaBHOCTb, ObHapyxuBaemas
cpencTBamy CaMOAMAarHOCTUKM), @ Ha HWWKHEW CTpoke AaTta M BPEeMsi OKOHYaHusi
nepepbiBa y4eTa.

Ona gBwkeHns B rMybb apxuBa Mcnonb3yeTcst kHomka "lpocmMoTp U a
ANs OBWKEHWSI MO apxuBy B 0OpaTHOM HampaBreHWu WCNonb3yeTcsl KHomMka
"Mpocmotp fI*

[na ycKopeHHOro nepenswxeHus Mo apxuBy KHomku "TpocmoTp fi,
"MpocmoTp U, Heobxoamrmo yaepxmeaTs HaxaTbiMmu Gonee 3 c.

BosepaT u3 noboro nyHkta pexuma "TEPEPbLIBbl YYETA" B pexum
"M3MEPEHWNA" ocywecTensetcsa kHonkon "APXB".

20.5. Ona nepexoga u3 pexuma "MSMEPEHNA" B pexum "APXUB
MAPAMETPOB" Heobxoammo Bocnornb3oBaTbcsi kHomkon "APXWB" Ha aucnnee
NosiBUTCS COOBLLEHME:!

NMOYACOBOW APXVB

3aTeM HeoBxogMMO Bocronb3oBaThea  kHonkamu  «[pocmotp  fI»,

«Mpocmotp U», no nosieneHus Ha aucnnee coobiueHms:
APXVB NAPAMETPOB

B aTOoM apxuBe xpaHATCA datbl U Bpemsa nocnegHnx 20 M3MeHeHun
nporpamMmMmpyeMbix NapameTpoB pacxofomepa.

Ecnn Bocnonb3oBaTbcs kHomkon "BBO[M", To Ha aucnnee nosiBUTCS
CcoobLEeHNE:

[umncro. mecsl. rog — vac : MuH.]
[uncneHHoe 3HayeHune, Ha3BaHWe NapameTpa)

Ha BepxHeMm CTpoke pAucnnes oTobpaxaeTcss fnata M BpemMsl U3MEHEHUs!
nporpaMMupyemMbIxX NapaMeTpoB Nprbopa, NPoV3BEAEHHOTO NONb30BaTENEM, a Ha
HWXKHEW CTPOKE - YMCMEHHOE 3HAYEHWE NPOrpamMMupyeMbiX NapameTpoB npubopa.
C nomoLybto kHomku "BBOM" MOXHO NpOCMOTPETH NporpaMMypyeMble napameTpbl
pacxojomepa (Ouametp TpyGonpoBoaa Dy, Tun XWOKOCTW, BEPXHUIA npegen

n3mepaemMmoro pacxona Qmax, BENUYMHA KOMMEHCaAUUW casura XapaKkTepucTtukn
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npuéopa Vewew). [epexos k npeabiaylueit 3anuMcu OCYLLECTBSIETCS C MOMOLLbIO
KHOMKKM "IpocmoTp U,

[nsa ycKkopeHHOro nepenswxeHus Mo apxuBy KHomrku "TpocmoTp fi,
"MpocmoTp U" HeoBxoanmo yaepxmsaTh HaxaTbiMu Gonee 3 c.

BosBpaT 13 noboro nyHkTa pexmma "APXVB NMAPAMETPOB" B pexum
"M3MEPEHWNA" ocywecTensieTcsa kHonkon "APXB".

21. BbiIBO NH®OPMALIUN HA KOMNbBIOTEP

21.1. BbiBoa MHOpMaLLMK Ha KOMMbIOTEp Yepes uHTepdenc RS-232.

21.1.1. TlogknounTb pacxogomep K KOMMbIOTEPY B COOTBETCTBMM CO
CXEeMOWN CcOoedVHEHWIN, MPUBEAEHHON B MPUMOXeHWU 6 (AnuHa fMHWM CBA3U He
6onee 15 m).

Ons cuutbiBaHWA uHdoOpMaumMm ¢ npubopa yepe3 uHTepdeinc RS-232
npunaraerca nporpamma «CurHyp 6a3a pgaHHbix». C ee MNOMOLbI MOXHO
nony4nTb TeKylumMe 3Ha4yeHus obbeMHOro pacxoga WM CKOPOCTM MOTOKa, a Takke
coOepXnMoe apxmMBOB: NOYACOBOTO, MOCYTOYHOTO, U NMEPEPbLIBOB yyeTa.

21.2. BbiBoa MHOpMaLMKM Ha KOMMblOTep Yepes nHTepdenc RS-485

21.2.1. TlogknoynTb pacxogomep K KOMMbIOTEPY B COOTBETCTBMM CO
CXEMOW COedVHEHWI, MPUBEAEHHON B MPWUMOXEeHWU 6 (AnuHa fMHWM CBA3U He
6onee 1200 wm). Ans nodknroyeHuss K Komnbromepy uHmepgelica RS-485

Heobxodum koHeepmop RS232 — RS485.

Ons cuutbiBaHuA uHdopmaumMm ¢ npubopa yepe3 uHTepdeinc RS-485
npunaraerca nporpamma «CurHyp 6a3a pgaHHbix». C ee MnoMOLpbl MOXHO
nomny4nTb TeKylimMe 3HaveHuss obbeMHOro pacxoga WM CKOPOCTM MOTOKa, a Takke
coOepXnMoe apxMBOB: NOYACOBOTO, MOCYTOYHOTO 1 NEPEPLIBOB y4eTa.

21.3. Mpu Mcnonb3oBaHMM NpPorpamMmm CTOPOHHWX MPOM3BOAMTENEN nays3bl

MexXzy 3arnpocamu K npuGopy AormkHbI GbiTh Gornee 1 cek.
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22. BO3MOXHbIE HEUCIMPABHOCTU U METObI UX

YCTPAHEHUA

22.1. Obume ykasaHus.

22.1.1.

OTKITFOYEHHOM NMUTaHUW.

YcTpaHaTb

HencnpaBHOCTU

nonyckaeTcd

TOJNMbKO npu

22.1.2. TpoBepka pacxogomepa MocCre YCTpaHEHUss OBHapY>KEHHOW

HencnpaBHOCTU OOJDKHaA NPOM3BOAUTLCA CnelnarnimcTtom no O6CJ'Iy>KVIBaHVIIO.

22.1.3. TMepeyeHb Havboree 4acTO BCTPEYAIOLLMXCA WM BO3MOXHbIX

HeucnpaBHOCTEN NpMBEAEH B Tabn.3.

Ta6bnwunuya 3

MpopgorkeHne Tabn. 3

HeucnpaeHocmu,

o6HapyxueaeMble cpedcmeamu camoduazHOCMUKU

HawnmeHoBaHue Hewnc-
npaBHOCTN, BHeLWlHKE
npoaAsneHna n gonon-
HUTEJIbHbIE NMPU3HAKN

BeposiTHasa npuynHa

Cnocob ycTpaHeHus

HeucnpasHocTb 1 - 5:
owmbka namaTn

OTkas MUKPOCXEMbl MaMATHU

Otnpaska npubopa opra-
HM3aLMN-U3rOTOBUTENIO

HeucnpaBHocTb 6 — 11
Owwnbka Tarimepa

OTkas MUKPOCXEeMbl HacoB
peanibHOro BpemMeHu.

OTtnpaBka npunbopa opra-
HM3aLWU-U3rOTOBUTENIO.

HeucnpaBHocTb 12:
He yCTaHOBIEHbI
yachbl

Co6ow YacoB peanbHOro
BpeMeHn

YcTaHoBUTL TekyLume aaty un
Bpems cornacHo n.9.2.2.

HawnmeHoBaHue Hewnc-
npaBHOCTN, BHeLlHKE
npoAsieHna n gonon-
HUTEJIbHbIE NMPU3HAKN

BeposiTHasa npuynHa

Cnocob ycTpaHeHus

Mpun BKIMOYEHUMN
niTarowero  Hanps-
XeHus  He  ropuT
undppoBow amcnnen

OTcyTCTBYET  HanpsbkeHue | YCTpaHuTb NpUYKHY

cetn OTCYTCTBUSI CeTeBOro
HanpsPKeHUs:

O6opBaH ceTeBon kabenb BoccraHoButh ceTeBOM
Kabenb

Meperopenu npego-
xpaHutenu FU1 n FU2

OTKMOUUTL pacxofoMep OT
ceth.  OTKpPbITb  KPbILLKY
B3-1; 3ameHuTb Npegoxpa-
HUTENU

HeucnpaBHocTb 13:
HeTt cBasu c TDC

Otka3 mukpocxembl TDC

OTtnpaBka npnbopa opra-
HM3aLWU-U3rOTOBUTENIO.

[NokasaHus
pacxogoMepa paBHbl
HYmMO; WHOEKC am-
NNUTYAbl  yNbTpasBy-
KOBOFO curHana
paBeH HyIio

OOpbiB Kabens, HapylueHue
3MEeKTPUYECKOro KOHTaKTa B
KNeMMHOW kornoake

MpoBeputs cocTosiHWE
kabensi U KOHTakToB B
KNEMMHbIX KoroZKax

OcnabneHo HaTsXKeHne
LieMnoYeK, CMeCTUNnNCh
YCTaHOBOYHbIE MPOOUIIN.

Mpov3BecTy nepeycTaHOBKY
nn-1

OTcyTCTBME CMaskum Mexay
U3nyyawwmnMm noBepXHOC-
Tamu YUN1(+V), YWN2(-V) u
CTeHKol TpybonpoBoaa.

CHatb YUN1(+V) n YN2(-V),
o4YncTUTb  OT  Tps3M N
HaHEeCTU CIov HOBOW CMa3Ku
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BO3AYLUHbIE Ny3blpU

HewucnpasHocTb 14: HanpsieHne nutanus | MogknounTe  npubop K
OedbekT nuTaHus npubopa meHee 187 B NUHUM  C  HanpsbkeHnem
+22
220 ;5 B
HewucnpasHocTb 15: TekyLee 3HaveHue pacxofa | MNepeycTtaHOBUTL — BEpPXHWUWA
Q > Qmax 6onbLue MaKcumarnbeHoro | npegen N3MepAEMOoro
mnu B TpybonpoBoge | pacxoga cornacHo n.9.2.4,

Mpu cboe 4YacoB pearnbHOro BPEMEHW B MEBbIA HWKHWIA yron Aucrnes

OOMNOSTHUTENBHO BbLIBOAUTCS TEMHbIN NPAMOYTroJfibHUK. Pacxonomep npoaosnkaet

BbIHUCNATL U (*)VIKCVIpOBaTb cymmaprlﬁ o0beM, HO Mo4vacoBble U NOCYTOYHbIE

apxuBbl He BegyTcs. Ecnv npu kaxgom BbIKIOYeHUU pacxogomepa u3 cetn 220 B

Yyachl cOMBalOTCA, 3TO FOBOPUT O paspskeHHoN GaTapee.

Ons ycTpaHeHus noGoii HeucrnpaBHOCTU, OGHapYXeHHOW cpeacTBamu

CaMOoaMarHoCTuKu,

ulz2omoeumeisiro.
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23. TEXHUWYECKOE OBCIYXUBAHUE

23.1. ObLme ykasaHus.

23.1.1. TexHuyeckoe obcnyxuBaHWe NPOU3BOAUT  NpeanpusATue-
notpebutenb. CHMmatb NnoMObl (MAacTUYHbIE MevyaTy) B TeYEHME rapaHTUAHOrO
CpOKa MMeeT NpaBo TOMbKO NpeanpuaTMe-n3roToBUTErb.

23.1.2. Tlocne ycTpaHeHUs HeucnpaBHOCTEW HeobXoAMMO NpoBECcTU
NpOBEPKY PacxoAoMepoB Ha HopManbHoe PYHKLUMOHUPOBaHME.

23.2. MpodunakTnyeckoe obcnyxmnBaHMe NPOBOAMTCS pa3s B nonroaa.

23.2.1. MNpu npocunakTn4eckom o6Cny>KMBaHUN NPOBOAATCA criegytoLLme
paboTbi:

BHELLUHWA OCMOTP;

npoBepKa YUCTOThIl M3nydatowen nosepxHoctn YU1(+V) n YU2(-V);

npoBepka cocTosiHMA kabensa ceasn mexay YU1(+V) n YN2(-V);

npoBepka CTerneHn HaTshkeHust uenodek. B cnyyae ocnabneHus Hats-
XKEeHMWS Lenoyek NoATAHYTb MX C MOMOLLBIO HaTshKHbIX BUHTOB (Mpunoxexune 3)

23.2.2. Tlepen npoBegeHMeM MpodunakTu4eckoro obCnyXMBaHNSA
OTKIIOYNTb PacxofoMep OT CUITOBON MUTAIOLLEN CETH.

23.2.3. [lpoBegs noAroToBUTEmMbHbIE —onepauun, MAPUCTYNUTL K
npodunakTnyeckomy obCnyXnBaHuio.

BHeLLHUA ocMOTpP OOMMKEH BKMOYaTh:!

NpOBEpPKYy COCTOsIHUS Kabensi, coegunsitowero YN1(+V) n YN2(-V) ¢ B3-1;

NPOBEPKY COCTOSIHWS M3ny4atoLmx nosepxHocten YN1(+V) n YN2(-V), Ha
KOTOpbIX He [OOMKHO OblTb pXaBuMHbI (PKaBUMHY yOAnMUTb MENKO3EPHUCTON
HaxkgadHon Oymarown). lMepen cHsatuem YU1(+V) n YU2(-V) cnegyeTr oTMeTuTb

MECTO UX pacnonoXeHna Ha YCTaHOBOYHbIX I'IpO(bVIJ'IHX.
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24. TIPABUINA XPAHEHUA

24.1. YcnoBusi XpaHeHUsi U TPaHCNOPTUPOBAHWS PACXO4OMEPOB AOIKHbI
OCYLLECTBNATLCA MO YCroBusM xpaHeHust 3 no FTOCT 15150 (-30 °C <t < 60 °C)

24.2. Pacxogomepbl B YynakoBke MpeanpusiTUS-U3roToBUTENS MOryT
XPaHUTLCS B YCNOBUSIX KanuTarbHbIX OTanfMBagMbIX NOMELLEHUIA NpW OTCYTCTBUM
B BO3/lyXe MapoB KWUCOT, LLernoYel 1 Apyrux BpeaHbIX BELLECTB.

24.3. Cpok XpaHeHUsi pacxodOMepoB B ynNakoBKe MpeanpuUsTUs-

n3rotToeunTena oguH roa.

25. TPAHCINMOPTUPOBAHUE

25.1. YcnoBusi TpaHCNOPTUPOBaHUS pacxogoMepoB [OIKHBI
COOTBETCTBOBAThL YCIOBUAM TpaHcnopTMposaHua 5 no MOCT 15150 (-30 °C <t <
60 °C).

25.2. lepen TpaHCnopTUpOBaHWEM npubopbl UM AOKYMEHTaLus,
BXOAsILLME B KOMMIIEKT pacxooMepa, OOMKHbl ObiTb yraKkoBaHbI.

PekomeHayeTcs MCNONb30oBaTb TPAHCMOPTHYH Tapy W NEpPBUYHYIO

ynakoBKy npeanpuaTuAa-n3rotoBuUTend.
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26. MOBEPKA

26.1 lMepBM4Has nmoBepka pacxogomMepa MpOBOAMTCS MpWU Bbinycke K3
npoun3BOACTBa U NOCMe peMOoHTa.

MoBepka pacxogomMepa Mocfe YCTPaHEHUS HeUCrnpaBHOCTEW, He
BMMAIOWMX HA METPONOrMyeckMe XapakTepuUCTUKM (3amMeHa npedoxpaHuTenen,
NpoBOAOB, Pa3bEMOB U T.M.), HE MPOBOAUTCH.

26.2. [lepuogmndyeckas noBepka pacxogomepa npoBoauTCA npwu
aKcnnyaTauum He pexe O4HOro pasa B 2 roga.

26.3. BHeouepegHas noesepka pacxogomMepa npoBoguTCcs  npwu
aKcnnyaTauum B CrieayoLwwmx cry4vasx:

1 - npu noBpexaeHnn Nrombbl 1 yTpaTe OKYMEHTOB, NMOATBEPKOAOLLMX
NPOXOXAEHNe pacxo4oMepPOM NepruoanYECcKon NOBEPKH;

2 - npv BBOAE B 3KCMyaTaumio nocrne xpaHeHus 6onee AByx nert.

26.4. MeToaMka noBepKu pacxogomepa.

26.4.1. Onepauum NOBEPKM

|_|pl/l nposeneHnn NoOBEPKN OOJTKHbI BbIMONMHATLCA Oonepaunn, YyKa3aHHble

B Tabn.4
Tabnuua 4
HavmeHoBaHue onepauuu Homep nyHkTa
lMpoBepka BHelHero Buaa 14.4.5.1.
Onpo6osaHne 14.4.5.2.
OnpeneneHne 0CHOBHOWM MOTPELLIHOCTM 14.4.5.3.

26.4.2. Cpefcrsa noBepku
26.4.2.1. Mpu npoBeAeHWM MOBEPKM AOMKHbI ObITb NPUMEHEHbI CpeacTBa

U3MepeHuiA, ykasaHHble B Tabn.5.
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Tabnwunuab

Howmep HaumeHoBaHWe  3TanmoOHHOrO  CPeAcTBa  U3MEPEHWidn  unu
nyHKTa BCMOMOraTernbHOro  CpeacTsa  MOBEPKW; HOMEP  [OKYMEHTa,
JOKYMEHTa | pernameHTVpYIOLLEero TexHuYeckue TpeGoBaHWS K  CPeOcTBy;
Mo noBepke | paspsi, MO rocyAapCTBEHHOW MOBEPOYHO  cxeme MW (Unu)
METPOIIOrMYECKNe N OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKN

26.4.4 AmnepBonbTmetp LI 4326 TOCT 8711-78, npegensl
namepeHun 0-3 A, 0-300 B, knacc To4yHocTU 4

Yactotomep 1 126 TOCT 7590-78, npeaens! nsmepeHus
oT 45 go 55y, knacc TouHoCTM 1,5

TepmMOMETP PTYTHbIN CTEKNSAHHbBIN, Npedensl U3MepeHust
0-55 °C, knacc To4HocTH 0,1

McuxpomeTp acnupaunoHHbIA,  Npeden U3mepeHns o
100 %, «knacc ToyHocTM 1

Bapometp TY 2504-1797-75, npegensl uamMepeHusa ot
600 go 800 Mm pT.CT.

26.45 PacxopgomepHass yctaHoBka OPYKC-400, AuanasoH
namepeHusa 12,5 — 400 MS/H, norpewHocTb + 0,15%

PacxogomepHas yctaHoska YIBIT, agnana3oH namepeHus
0-20 MS/H, norpeLwHocTs + 0,3%

Pynetka w3ameputenbHas, meTannuyeckas - 3[1K3-10
AYT/1 TOCT 7502-89

Mpenen namepenns 10 M; norpewHocTs + 0,5 MM

HonyckaeTcsi npyMeHeHne Apyrmx cpegcTsB M3MEPEHUI C  aHanorm4yHbIMU
MW NYyYLWMMU METPOSOrMYECKUMU XapakTepucTUKamu.

26.4.2.2. Bce cpeactBa M3MepeHUn OOMKHbI ObiTb NMOBEPEHBLI OpraHammu
FocyoapcTBEHHOW  METpOSiorMdeckor  cnyxbel ¥ uMeTb  OelcTByloLne
CBMAETENbCTBa O NOBEPKE UM OTTUCKU MOBEPUTENbHbIX KIENM.

26.4.3. TpeboBaHus 6e3onacHoOCTU

26.4.3.1. K npoBedeHuto MNOBEpKM [JonyckalTcs nuua,  M3yuymBLuMe
PykoBoacTBO Mo akcnnyaTaumm.

26.4.3.2. Tpn ycTaHOBKE W MOHTaXe pacxogoMepoB [OOIDKHbI CTPOro
cobnopgatbca npaBuna TexHUKM 6e30nacHOCTW, W3MOXeHHble B pasgene 7
"YkazaHua mep 6e3onacHocTu".

26.4.4. YcnoBusi NOBEPKM U MOAroTOBKa K HEn

54



Mpwv npoBeaeHUM NOBEPKM AOMKHBI COBRtoAaTeCs creayoLme YCrnoBus:

> TemnepaTypa OKpyxaroLiero Boaayxa (20 = 5) °C;

» OTHocuTenbHas BraxHocTb oT 30 go 80 %;

» atmocdepHoe gasnenve ot 0,084 o 1 MMa (ot 630 pgo 800
MM PT.CT.);
TemnepaTypa KOHTponupyemon cpeapl (Boasl) (20 £ 5) °C;
nuTaHue: OT CEeTU MEepPeMEHHOro Toka HanpsbkeHuem (220 *+
4,4) B, vactoton (50 * 0,5) lu;

> oTcyTcTBME BMOpauuu, TPSICKW, MarHUTHOrO Mons, Kpome
3EMHOr0;

> nepen Havariom MOBEPKW pacxogoMep AoIKeH OblTb BbiaepkaH
B YKa3aHHbIX Bbllle YCMOBUSIX B BbIKIIOYEHHOM COCTOSIHUM He
MeHee 1 v;

> pacxogomep OOmKeH OblTb BbigepkaH B TeveHne 30 MUH.

nocne BKIMIOYeHNA HanpsaXXeHna NnnTaHua.

26.4.5. NpoBegeHne NoBepku

26.4.5.1. MNpoBepka BHeLLHero Buaa.

Mpy NpoBepke BHeLHero Buaa A0MMKHO OblTb YCTaHOBMEHO COOTBETCTBMNE
MapKMpOBKKM, YyKasaHHOW B pa3gene "MapkupoBaHne u  nnombupoBaHmne™
PykoBoacTBa no akcnriyatauun, KOMMMEeKTHOCTU AaTduka pacxopa, ykasaHHOW B
nacnopTe, a Takke COXpaHHOCTb Nnombel Ha B3.

Mpy NpoBepke BHELUHEro BMaa pacxogomepa OOMMKHO BbiTb YCTaHOBEHO
OTCYTCTBUE MEXaHUYECKUX NOBPEXAEHUN.

26.4.5.2. OnpoboBaHue

YcTaHoBUTL pacxofoMep B COOTBETCTBMM C pasgernamu 8 "lpasuna
YCTaHOBKM U MOHTaxa" 1 9 "MoarotoBka U NOpsiaok paboThl”.

Mpu noaknoyeHnn pacxogomepa K MUTAOWEN CETU  BbIMONHAETCS
nporpaMMa camMoguarHoCTUpOBaHUS U, B Clnyvae ee MONoXUTENbHOIrO UCXoAa,
aBTOMaTWYECKN YCTaHaBMUBAETCS pPEXMM OTOOPaKeHWs TeKyWwmux 3HavyeHun

n3mMmepsaeMbiX BEJTMYNH, YTO CBUOETENbCTBYET 06 ncnpaBHOCTU pacxogomMepa.
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26.4.5.3. OnpepeneHve OCHOBHOW  MOrpeLWHOCTM  pacxogomepa
JonyckaeTcsl NpoBOAUTb ABYMsi Cnocobamu: HaTypHbIM (HA pacxofoMepHOWM
YCTaHOBKE) U pac4eTHO-MMMUTALMOHHbIM.

UN3meHeHue OnuHbl nuHUU cesa3u mexdy lNM-1 u 63-1 e npedenax 5-100 m
He enusiem Ha Memposio2u4ecKuUe XapakmepucmuKku pacxodomepa.

26.4.5.3.1. OnpepeneHve TMOrpeWHOCTY Ha pacxomaoMepHOMn
yCcTaHOBKe.

Ona  onpegeneHnss OCHOBHOM  MOrPELUHOCTM  pacxogomepa  Ha
pacxo4OMepHOM  yCTaHOBKe  MpeaBapuTenbHO  HEOOXOAUMO  BbIMOSHUTH
cnegyoLee:

onpefenvTe AMUHY BHELWHEW OKPYXHOCTM WNW BHYTPEHHWA AuamMeTp
n3MeputensHoro TpybonpoBoda, TOMNWMWHY CTeHKM Tpybonposoga, Martepuan
TpybonpoBoga, TWN KOHTPONMUPYEMOW Cpedbl, BEpXHWM npeden M3MepsiemMoro
pacxoaa;

npv nomowm kHonok "MPOCMOTP", "APXMB", "BBOL", "MEHIO", BBECTM
3Ha4yeHns 3TUX NapamMeTpoB B NamsaTb Npubopa B COOTBETCTBUM C pasgenamm 9.4;

nepBuYHbI npeobpasosBatens [1M-1 ycTaHOBUTb B COOTBETCTBUM C
pasgenom 8;

yCTaHOBUTb HyMeBOe 3HauYeHne pacxofda pacxogomepa B COOTBETCTBUM C
n.9.4.20.

3HauyeHnst NsMepeHHOro pacxofa otobpaxatTcs Ha gucnnee.

N3mepeHne pacxoda NpoBOAUTCH B TpeX - YeTbipex TouKax gnanasoHa. B
KaxKOomn Touke hukcupyeTcs He MeHee OEBSATY NOKasaHUi XUAKOKPUCTaNIMYeCcKoro
Avcnnesa n onpegensieTca cpegHee apudMeTMyeckoe 3HayeHne pacxoga.

OnpepeneHvie NOrpeLHOCTV NPY N3MEPEHNM pacxofa NPOBOAMTCA NyTeM
CpaBHEHVS 3Ha4YeHWn pacxoda, MOflyYeHHbIX C MOMOLLUbI pacxogomepa, Co
3HaYeHMAMM pacxoda B MOBEPOYHON YCTAHOBKE.

MorpeLwHocTb Y onpeaensieTcs no opmyne
Y =(Qcp-Q) 100/ Quac , %,

roe Qg - 3HaYEHMe pacxoaa, U3MEPEHHOE C MOMOLLBI0 pacxoaomepa, M/y;
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Q - 3HayeHMe pacxofa B MOBEPOYHOI YCTAHOBKE, M/Y;

Quarc - BEepXHee 3Ha4YeHne gnana3oHa namepdaemMoro pacxoga, m 3/LI;

Mo NnoKa3aHunAaAM XUOKOKpUcTannm4yeckoro aucnnesa 3Ha4YeHne

Mn3MepeHHOro pacxoaa BblHMUcnAeTCcd no cbopmyne

Qe = l ZQI My,
n 5

roe Qi - rnokasaHue XWOKOKpUCTaNM4eckoro Avcnnes,
COOTBETCTBYHOLLIEE N3MepeHHOMY pacxoay. Pacxopomep cynTaercs
BblEPXXaBLUMM MWCMbITaHWe, eCn MOrpelHoCTb MpU U3MepeHnn pacxoga He
npesbilwaeT =+ 1,5 % OT BEpPXHEro Npeaena AvanasoHa U3MepeHus.

MorpewHoCTe MpU M3MEPEHWM CYMMapHOro (MHTerpanbHoro) obbema
(konnyecTBa) onpeaensieTcs B TpeX - YeTblpex ToYKax AvanasoHa no dopmyne

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

rge V u - cymMapHbIi 06beM, M3MepPEHHbIN PacXogoMepoMm;

V - obbeMm, M3MepeHHbI Mo MepHuKy (unm V = Qt - rge t- nepwvog
N3MepEHHUsI).

MuHMManbHbLIN NepUoA N3MepeHnst JOMmKeH ObiTb He MeHee 20 MUH.

Pacxogomep cunTaeTcs BblAep)KaBLUMM UCTbITaHWS, €CMU BbIYUCIIEHHbIE
3HaYeHWs MOrpeLlHOCTENn NpU BCEX WU3MEPEHWAX CYMMapHOro (MHTerpanbHOro)
o6bema He npesbiwarT =+ 2 %.

26.4.5.3.2. OnpepgeneHne NOrpewHOCTA PacyeTHO-UMMUTALMOHHBLIM
cnoco6om.

Mpy onpegeneHnn NOrpeLHOCTN pacxogomMepa pacyeTHO-MMUTaLMOHHbBIM
cnocobom [MN-1 ycTaHaBnMBaeTCAd Ha 3arfylleHHOM C OOHOW CTOPOHbI
NpsMONMHEHOM OTpe3ke TpyObl, 3amonHeHHOM BodoW. AnuHa TpyObl AOIMKHA
6bITb He MeHee 500 MM, ¢ BHyTpeHHUM anameTpom oT 80 Ao 200 mm.

Ona onpegeneHns MOrPeHOCT! pac4eTHO-UMUTALUOHHBIM CMOCcCO6oM

HeobxoanMO BLINOMHUTL cnepywuiee:
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> onpenennTb ANWHY BHELIHENA OKPYXHOCTWM UMW BHYTPEHHWIA AMaMeTp
oTpeska TpybonpoBoda, TOMLWMHY CTeHku TpybonpoBoga, MaTtepuan
TpybonpoBoaa, BEPXHWUI Mpeaen U3MepsieMoro pacxofa Afs AaHHOro
Tpybonposoaa (cm. Tabn.1);

> npu nomouw kHonok "TMpocmotp T unm "Mpocmotp U, "APXMB",
"BBOL", "MEHKO", BBectM 3Ha4yeHUss 3TMX NapaMeTpoB B MamsATb

npuGopa B COOTBETCTBUU C pasgdenamu 9.4;

> nepBuYHbLIN NpeobpasoBatens [M-1 ycTaHOBUMTb B COOTBETCTBUM C
pasgenom 8;
> yCTaHOBMUTb HyIlb pacxogomepa B COOTBETCTBUM C N

OnpegeneHve OCHOBHOW MOrPELUHOCTM NPOM3BOAMUTCS MPU HYNEBOM pacxode B
TPeX KOHTPOIbHbIX TOYKaX, UMUTUPYIOLLMX PACXOf, COOTBETCTBYIOLLMIA 3HAYEHUAM
20, 80 n 100 % oT 3agaHHOro BEpXHero npegena pacxoga. [nsa atoro HeobxoanMo
nepenitn u3 pexunma "MSMEPEHUA" B pexum "TIOBEPKA" npu nomoLuy KHOMKM
"M"; Torga Ha gucnnee nosiBUTCSA CoobLLEHNE:
MEHIO MOJIb30B-/1A
Oanee nouck pexvma "MOBEPKA" ocyLlecTBNsieTcst C NOMOLLbIO
KHonok "lpocmoTp " vrm "MpocmoTp U". Ha aucnnee momxHO nOSBUTLCS
coobLeHue:
"MNT. MOBEPKA"

Bxoa B pexum "MIMAT. MOBEPKA" ocyLLecTBNSETCA C NOMOLLBI0 KHOMKK

"BBO[". Ha aucnnee nosiBuTCS cOobLLIEHNE:

20% [uncneHHoe 3HaueHue] M/y
[UncneHHoe 3HaueHue] m°

roe Ha BepxHEW CTpoke Auchnes oTobpaxaeTcs 3HAYEHWE MMUTUPOBAHHOIO
pacxoja B MNepBOi KOHTPONbHOW TOYKE B MPOLIEHTAX OT BepXHEro rnpegena
U3MepeHUsi pacxofa U ero YUCreHHoe 3HayeHue, U3MEPEHHOe PacxofoMepoM, a
Ha BTOpOW CTpOKE [AWCMresl - 3HaYeHWe CyMMapHOro obbema, W3MepeHHoe
PacXOfIOMEPOM B TOW & KOHTPOMbLHOW Touke B M°. M3vepeHue CymMMapHOro

obbeMa HauMHaeTcs WM OCTaHaBMUBAETCA C MOMOLWb kHomku "BBOL". lMpu
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n3mMepeHmn cymmapHoro obbema B NEBOM HWKHEM yrny agucnrnea noasndeTca
CUMBOI «'[ »

Mepexopn K criegytoLLet KOHTPOSIbHOM TOYKE OCYLLECTBSETCA C NOMOLLBIO
KHOMKKM "IpocmoTp " vnn "MpocmoTp U". Ha aucnnee nossuTcs cooblueHwe:

80% [uncneHHoe 3HaueHne] M°/u
[uncreHHoe 3HayeHne] m°

roe Ha BepxXHeW CTpoke aucnness oTtobpaxaeTcs 3HadYeHne WMMUTUPOBaHHOIO
pacxoa BO BTOPOM KOHTPOMbHOM TOYKE B MNPOLEHTax OT BEpxHero npegena
M3MEPEHUST pacxoda U €ro YNCINEHHoe 3HayeHune, U3MEpPEHHOE PacxooMepoM, a
Ha BTOPOW CTpPOKE AMCMNNEes - 3Ha4YeHWe CyMMapHoro obbema, M3MepeHHoe
pacxoJOMEpOM B TOW XXE KOHTPOSIbHOW TO4YKE B m>, MamepeHne cymmapHoro
obbeMa HauMHaeTcs W OCTaHaBMUBAETCA C MOMOLWb kHomku "BBOL". Tpu

n3mMmepeHmn cymmapHoro obbema B NEBOM HWKHEM yrny aucnnesa noasndaeTca
CMBOI «'[ »

Mepexopn Kk crnepytoLen KOHTPONbHOM TOYKE OCYLLECTBISIETCS C MOMOLLbIO
kHorku "MPOCMOTP". Ha ancnnee nosiBUTcs coobLLEHME:

100% [uMcrieHHoe 3HaueHue] My
[UncneHHoe 3HaueHne] M

roe Ha BepxXHeWm CTpoke aucnnes oTtobpaxaeTcs 3HadYeHne WMMUTUPOBaHHOIO
pacxoa B TPEeTbEN KOHTPONbHOW TOYKe B MpOLEHTax OT BEepxHero npegena
M3MEPEHUSI pacxoda U €ro YNCINEHHoe 3HadYeHne, U3MEPEHHOE Pacxo4oMepoM, a
Ha BTOPOW CTpOKE AMWCMNNEes - 3Ha4YeHWe CyMMapHoro obbema, M3MepeHHoe
pacxoOMepOM B TOW XE KOHTPOSIbHOW TO4YKE B m>, MamepeHne cymmapHoro
obbeMa HauMHaeTcss M OCTaHaBNMBaeTCsl C MoMolubto kHomku "BBOLAB". TMpwu

n3mMmepeHmn cymMmmapHoro obbema B 1EBOM HWKHEM yrny aucnnesa noasndaeTca

CMBOI «'[ »
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3HayeHMe BbIXOQHOMO CUrHana B Kaxaoun KOHTpOJ'IbHOI;I TO4YKe
onpegendeTca Kak cpenHee apI/IqZ)MeTVILIGCKOG 3Ha4YeHne He MeHee [OEBATU
nokasaHum XNOKOKpUcTann4eckoro gucnned.

MorpellHocTs ¥ onpepensieTcs no copmyne

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

roe Qg - cpegHee M3MePEHHOe 3HayeHwe pacxoda B KOHTPOSbHOM

TouKe, M /u;
Q - pacyeTHOe 3HauYeHNe Pacxoaa B KOHTPOLHOM TouKe, M /u;
Q wake - BEPXHEE 3HAYEHME 3a[1aHHOrO PacUeTHOo pacxoaa, M/u.

MorpelwHoCcTe MpU M3MEPEHWM CYMMapHOro (MHTerpanbHoro) obbema
(konnyecTBa) onpedensieTca B TpeX ykazaHHbIX TO4Kax AgnanasoHa no dopmyrne

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

rge Vy— CyMMapHbii 06beM, M3MEPEHHBIN Pacxo4OMEpPOM;

V - pacyeTHoe 3HayeHWe CyMMapHOro (uHTerpasnbHoro) obbema B
KOHTPOIbHOM TOYKe 3a nepuod nameperus (V = Qt, rae t - nepunog namepeHus).

MuHMManbHBIN NepUoA N3MepeHnst JOMmKeH ObiTb He MeHee 20 MUH.

Pacxogomep cuvTaeTcs BblAEpXKaBLUMM WCMbITAHWUS, €CRu  OCHOBHAas
norpewHocTs He npesblwaer 0,75 oT npegena [onyckaemMoW OCHOBHOM
MOrpeLHoCTy.

Bosgpat wu3 nwboro nyHkta pexuma "TIOBEPKA" B pexum
"MSMEPEHWNA" ocywwiecTBnseTca ABYKpaTHLIM UCNOSb30BaHNEM KHOMKK "M".

26.5. OchopmneHne pesynbTaToB MOBEPKU.

26.5.1. Tlpy nonoxuTenbHbIX pe3ynbTaTax MepBUYHON  MOBEPKU
npou3BOOAMTCHA 3anucb B Macrnopte O FOAHOCTU npubopa K MPUMEHEHUIO C
yKasaHueM gaTbl MOBEPKW.

26.5.2. Mo pesynbTataMm nepuoanyeckon UNM BHeOYepedHOW MOBEepKu
COCTaBMseTcs MNPOTOKOS, KOTOPbIN CKPennseTcs OTTUCKOM MOBEpUTENIbHOro
Knenma.

26.5.3. lpu oTpuuaTtenbHblX pesynbTaTtax MOBEPKM pacxogomMep He
JonyckaeTcss K aKchnyatauuu, B nacnopTe Mpou3BOAMTCA COOTBETCTBYOLLAA

3anncb O HEMPUrogHOCTK, a I'Ipl/l60p OTnpaBNAETCA B PEMOHT.
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27. PEKOMEHOYEMbIE CMA3KW/ O BBOOA MNPUNOXEHUE 1
YNbTPA3BYKOBbIX KONEBAHUW B TPYBOMNMPOBO[ CTPYKTYPA YCJIOBHOIO OBO3HAYEHWA PACXOOOMEPOB

27.1. Ana BBOMA  yMbTpasBykoBblx  Konebawud 8  TpybOMposoA Pacxonomep AKPOH-01-wA —RS232 — GSM-mozem TY 4213-011-18623641-01

pekomMeHOyeTca Wucnonb3oBaTb crnegyrumne CMasku (B nopsaake y6bIBaHVI$| y

A s s

adpekTMBHOCTH): anokcuaHasi cmona 6e3 otBepauTens, LWPYC, nuton, conuaon.
27.2. C Tou4kM 3peHmnst achhekTMBHOCTM BBOAA YbTPa3BYKOBbIX kKonebaHus

B CTeHKy TpybonpoBoaa nyydLlen U3 nepeuncrieHHbIX sIBMSeTCs ArokcuaHas cMmona Tun
pacxofomepa

npy Temnepatype KOHTPOnMpyemon cpefbl oT +5 go 40 °C.
Mpu TemnepaType KOHTponupyemoit cpedbl Bbie 40 °C u Hmwke 0 °C
pekomeHayetcst npumeHaTs LPYC nnu nuton.

Hanu4yne 6noka
TOKOBOrO BbIXoAa

Hanwuyne 6noka RS232
nnn RS485

Hannune GSM-moaema
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MNPUNOXEHUE 2 MNPUNOXEHUE 3

SMOPLI HAMPAXKEHNIA FABAPUTHBIE M YCTAHOBOYHbIE PASMEPDI

MNEPBNYHOIO NMPEOBPA3OBATEJA MNMM-1

HA t Bua A HaTsprHoM
.U U’\J\ MIEY) : BUHT

] 'l /
e dip ) f :
5 | 5
A B T +|I+
MpwxrMHoe
' yCTpOWMCTBO
L+ L+
A — oanekTpuyeckas nomMexa B MOMEHT W3My4YeHUs 30HOMPYIOLLEro H o L—p
|
yNbTPa3BYKOBOro UMMYNbCa; YCTaHoBOUHIi Tpybonposon
npocunb
B — BocnpuHMMaeMbIn yrbTpasByKOBOW CUrHan L ‘ YM2(-V)
420

L- paccToaHve Mexay aatumkamm
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NPUNOXEHWE 4
FABAPUTHBIE M YCTAHOBOYHbIE PASMEPDI
ONEKTPOHHOIO BIIOKA B3-1

190

A
Y

190

=i i

115

120

151

|t

Rel=l=la

65

66

MNPUNOXEHUE 5

3CKM3 KOMMYTALMOHHOW MAHENM ANEKTPOHHOIO BJIOKA B3-1
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MNPUNOXEHUE 6
PACXOLOMEP Y/IbTPA3BYKOBOW C HAKINAOHbLIMM/
N3NYYHATENAMU «<AKPOH-01»
CXEMA 3NEKTPUYECKASA BHELIHWX COEOQVUHEHUI

Pl
@
N
[oX]
N

2 5(7) | O6wwmit
N\ q:l 3 3(2) |Nepepava
2(3) [Mpuem
7(4)
51z IR —
@) I | T 1+ 1(6)
0PN A Rs-485 |4(8)
HH—+——1— 6(20)
S e
08 2 11X
o o< mA

=)
0D MY D
Iy

O~2208B
L 50mu

* Yka3aH OCHOBHOV BapuaHT Afs MOAKIYEHUst pacxogomepa k 9-
KOHTaKTHOMY MOpTYy, @ B CKOOKax — Ansi MOAKMOYEHUS] K 25-KOHTAKTHOMY MOpPTY

KOMMNbHOTEPA.
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MPUNOXEHWNE 7
OCKMN3 YCTAHOBKW IMMM-1 HA TPYBOMNPOBO[
(Bug cBepxy)

BapwuaHT V (ogHOCTOpOHHASA ycTaHoBka YW1 n YN2)

_ H>10Dy _ h>5Dy
YU1(+V) YU2(-V)
| |

BapuaHT Z(aBycTopoHHsst ycTaHoBka Y1 n YN2)

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

<l
i}

HanpasneHve
noToka

[
YWN2 (-V)
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MNPUNOXEHUE 8
3CKN3 MOHTAXA MMM-1 AnA NSAMEPEHVA PACXOOA B TPYBOINPOBOJE

MPU KOPOTKUX MPAMONMHENHBIX YYACTKAX O /1 MOCHE MECTA
MOHTAXA (Bua cBepxy)

YcraHoBka IMlM-1 nocne "konexHa"

2Dy<H<10Dy,

' YUL(+V) | YU2(-V)

TR

| HanpasneHue
|

noTOKa

YcrtaHoBka NIM-1 go "koneHa"

2Dy<h<5D
YUN1(+V) | YN2(-V) |
i

— |
Hanpasnexve |
notoka |

|

)

YcrtaHoBka [MIM-1 nocne "TponHuka"
gl 3Dy<H<10Dy
YN1(+V) YN2(-V)
&jﬂrj i ﬁanpaaﬂeHme

noTOKa

YcrtaHogka [IM1-1 go "TponHuka"

2Dy<h<5Dy
YUN1(+V) YN2(-V)
Ool.
e )
HanpasneHue
noTtoka
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NPOOOIMKEHNE NPUNOXEHWA 8

YcTaHoBka MNMM-1 nocne "koneHa"

, _ 2Dy<H<10Dy,

Yy

|

1 VULV | ‘

e — ILL Q_Hz%pasnewle ,,,

IYI/]Z( V) noroka i

YcTaHoBka MM-1 go "koneHa"

2Dy<h<5Dy |

YMA(ay) | YU2(V)

|
Hanpanarmlga"f’E ''''''''''''''' 7'7
nortoka i '
I

YcraHogka [I1-1 nocne "TpoiHuka"
3Dy<H<10D

QLT YI/l1(+V) ‘ YWN2(-V)
&m—} J_ -7b i HanpaBneHwe‘w

noToka

YcTaHoska [I1-1 o "TpoiHunka"

2Dy<h<5Dy
B ———— ]
\

YUL(+V),

—> | - -
Hanpaenexue al = ‘
notoka ! YN2(-V)
[
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MNPUNOXEHUE 9

3CKN3 MOHTAXA MMM-1 AnA NSAMEPEHVA PACXOOA B TPYBOINPOBOJE
C OJMAMETPOM Dy < 500 Mm

YUL(+V) Bun A HartsbxHoi
‘A ‘ BUHT
A 1/
Lens gip ‘ g
= ‘ d .
. Dr, i
/\ | \ TMpwk1MHOe i
| ' ycTpoicTeo |
- f f
| |
\/ | |
\ 14l
+++ - | g ;_'_\__V+++
| Tpybonposog
YCTaHOBOYHbI
npodunb L ! YN2(-V)

L- paccTosiHMe Mexay AaTymKamm

BapumaHT kpenneHua ¢ nomouubio 3axuma

Bont M6

E CranbHoWn yromnok
A0x40x5
=
YCTaHOBOYHBI
npoduib

Csapka
Tpy6onposog
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NPUNOXEHWE 10
3CKN3 MOHTAXA MMr-1 AnA NSAMEPEHVA PACXOLA B TPYBOINPOBOJE
C ANAMETPOM 500< Dy < 1500 Mm

Bug A

MprxyrmHoe
YU1(+V) YCTPOUCTBO

BYHT
T:' d / TpybBonposog

iﬁ Ranl +[4
i S
[ I E[&>

' b
|
gp
Hene YCTaHOBOYHbIi ymz(.v/ i
npodunb

L

HatsaxHow

-
>

\A
\_/¥
(L

L- paccToaHue Mexay fgaTinkamu

Bont M6
CTanbHON yronok
AQxA40x5.
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MNPUNOXEHME 11 NPUNOXEHUE 12

3CKN3 MOHTAXA Mr-1 AnA NSAMEPEHUA PACXOOA B TPYBEOMNPOBOLE C
OVWAMETPOM 600< Dy < 2000 MM

3CKN3 MOHTAXA MMr-1 AnA NSAMEPEHVA PACXOLA B TPYBOINPOBOJE

C OWAMETPOM Dy< 300 mm PV OALHOCTOPOHHEWN YCTAHOBKE

YNIbTPA3BYKOBbIX U3MTYYATENEN

Bug A
HDVI)KV'VMHOE HaTsixHoit
A YW1(+V) YCTPOACTBO  gyut 100 BUJ CBEPXY
> Dy o I:“J A L Tpy6onposop .
il - A P YcTaHoBOUHbBINA
|+ | +H [+
\ - v npochunb
J MpwxumHoe o
- [_H _ - - - - MpwxumHoe c':_ olicTEo HatskHo
YU (+V) YCTPOWCTBO yerp BUHT
| YN2(-V)
|||+ / | [+
2 1
Llens YCTaHOBOUHBII g IJ ':“.:' gp ‘ O,
npogunb YWN2(-V) = r —
L HIt+ \ / N + 1|+
- PaccTosHMe Mexay AaTynkamm _— [ ! T r
vV
- - - ] (&
Baguan‘r KpenneHus C NOMOLbI 3aXnuma < :
Bont M6 \ ‘
CTanbHoit yronok '
. Lenb
YCTaHOBOYHbIi L
Tpy6onposoa

L- paccToaHue Mexay gaTvyukamin
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© @
npOI/I3BOﬂ,CTBeHHOG Hay4YHOe npeanpuatTue

no paspaboTke U NPON3BOACTBY NPOMBbILLIIEHHBLIX NPUGOPOB

PACXOJOMEP YJbTPA3ZBYKOBOM
C HAKVIAAHBIMUA U3JTYYATEJIAMHU

«AKPOH-01»

PyKOBOﬂ,CTBO no J3Kkcnnyartauunn

BHUMAHUE! HEOBXOOUMO CTPOIro
COBJIIOAATb COOTBETCTBUE
3ABOACKNX HOMEPOB HA
AKYCTUYECKUX NPEOBPA3OBATEJNAX
N ONEKTPOHHbIX BNOKAX!

Marotosutens: MHIM CUTHYP
115184, Mocksa, yn.b.Tatapckas, 35
Ona noutkl: 123458, Mocksa, yn.TeBapgoBckoro, 8
Ten./dakc: (495)780-9219

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