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1. BBEOAEHUE

HacToslee pykoBoACTBO MO 3KcnnyaTauuMu npegHasHavyeHo Ans usy-
YeHVs npuHUMNa AeVcTBUS M YCTPOWCTBA pacxodoMepa YnbTpasByKOBOMo C
HaknagHbiMu mnanyyatensmm AKPOH-02-3 (B ganbHenwem - pacxogomep),
npaBui MOHTaXxa, MOAroTOBKM K paboTe, MOBEPKM, Hanagku U TEXHUYECKOro

O6CJ'Iy>KMBaHVIF| B YCJIIOBUAX IKCNnyaTaunn.

2. HASBHAYEHUE N OBNACTb NPUMEHEHNUA

Pacxogomep AKPOH-02-3 (aByxny4yeBomn) npegHasHayeH Ans
n3MepeHnsi 06BbEMHOIO pacxoga U CyMMapHOro (MHTerpanbHoro) obb-
ema (KonuyecTsa) 3BYKONMPOBOASALLMX XXUAKOCTEN, B TOM YMCIIE CTOYHbIX
BOA, NpOoTeKalLLnX B TpybonpoBogax ¢ A4ethOpMUPOBAHHBIMIN NOTOKaMM XuUa-
KOCTU NpV U3MEepeHUN B [ABYX MITOCKOCTHAX, M3rOTOBIIEHHbIX U3 3BYKOMPOBO-
OSLWNX MaTepuanoB, AN KOHTPOms M yveTa, B TOM 4MCre KommepYe-
CKOFO, B KaHanM3aLMOHHbIX CEeTsIX, Ha OYMCTHbLIX COOPYXEHMUSIX, Npo-

MbILIEHHBIX NpeanpuaTnax n 1.4.

3. COCTAB PACXOOOMEPA

3.1. Pacxogomep BknioyaeT B cebs ABa nepBuUYHbIX NpeobpasoBaTe-
ns MM-1 n 6nok anekTpoHHbIn B3-6. Kaxakin MMN-1 coegmHeH ¢ 63-6 aByms
oTpe3kamu kabens

Kaxgpin TM-1 coctouT w3 ABYX YNbTPa3BYKOBbIX W3nydartenen-
npuemuukoB YU1(+V) n YN2(-V) n yctpoiictBa Ansi Ux KpenneHuss Ha Tpybe
(ycTaHoBOYHbIE Npodnnu).

3.2. OnuHa nuHum ceasu mexay MM-1 n 63-6 coctaenget 10 m, no

cneusakasy — go 100 m.



4. TEXHUWHECKUE OAHHbIE

4.1. Pacxogomep obGecneumBaeT mamepeHve OOBLEMHOro pacxoga u
CYMMapHoro (MHTerpanbHoro) obbema (KonmyecTtsa) 3ByKONPOBOAALLMNX KNOKO-
CTeW, NpoTeKawLwmx B NPAMOM 1 06paTHOM HanpaBrneHuu (CM. NpUoXeHune 7),
C HU3KUM copepXaHneM rasoobpasHbix U TBepAblX BELECTB NPU NOMHOCTbLIO
3anosfiHeHHOM CeYeHMU HanopHoOro TpyéonpoBoaa, NPoTeKaoLMX B NPSIMOM
n obpaTHOM HanpasneHun. [lonyckaeTcs Hanuune B KOHTPONUPYEMOW cpeae
rasoBbIX BKIIHOYEHUI M TBEPAbIX YacTul, B konunyectse He 6onee 1 % obbema
KOHTponupyemon xuakoctu. (N3mepeHne notoka >XUMOKOCTW, NpoTekalLen B
obpaTHOM HamnpaBreHun — no cnewsakasy)

4.2. OneKTpoHHbIN 6nok B3-6 dopmupyeT BbIXOOHOW CUrHam pacxo-
JoMepa — MoKa3aHust KUOKOKPUCTanM4Yeckoro AMCnies, Ha KOTOpOM OTO-
BpaxaeTcs crneayowas nHdopmaums:

— 0DOBbeMHbI pacxopn Xugkoctvu B Tpybonposoae, M3/y;
—  CYMMapHbIi (MHTerparnbHbIil) 06beM (KOMMYECTBO) XMOKOCTW, MpoTe-

Karowen B Tpybonposoae, m>;

—  CKOPOCTb NMOTOKa XMAKOCTU B Tpybonposoae, M/c;
—  Bpems paboTbl pacxogomepa, 4; MUH.;
—  [para v Bpems;
—  COOEPXUMOE apX1BOB:
= no4vacosoro — 1925 3anucewn;
] nocyTtoyHoro — 2200 3anucen;
] nepepbiBoB yyeta — 100 3anucen;
— napameTpbl TpybonpoBoaa;
—  TWN KOHTPONMpPYEMOW XUakocTu B TpybonpoBoze (xonogHas unu ro-

psiyas Boda, CTOYHblE BOAbI U T.4.)

—  WHAMKaLUS HACTPOWKWN aKyCTUYECKUX KaHaroB Npu MOHTaXe;
—  [QMarHoCTU4ecKne coobLLEeHUs.

BbiBOO MHpOpMauumM Ha gUCnen OCYLLEeCTBISETCS C MOMOLLBbK KHO-

nok "MpocmoTp”, "Apxue", "BBoA", pacnonoxeHHbIX Ha nepeaHen naHenu pac-

Xo4omepa, U kHomkun "MeHio", pacnonoXeHHon NoA KpbiLKon npubopa.



Pacxopomep MoXeT umeThb:

- ABa aKTUBHbIX TOKOBbIX BbixoAa (guanasoH 0-5, 0-20, 4-20 mA no-
CTOSIHHOrO TOKa, BblIbMpaeTcs nonb3oBartenem);

- 1Ba penenHbIX Unu iBa UMNYMbCHbIX BbIXOAa (Cyxue KOHTaKTbl pe-
ne: MakcuMmanbHOe HamnpsbkeHue Ha KOHTaktax He 6onee 100 B nocrtosiH-
HOro UMM NepeMeHHOro Toka, TOK Yepe3 KOHTaKTbl perne He 6onee 80 MA);

- BCTPOEHHbIN uHTepdenc RS-232 unn RS-485, obecneuvBarowmi
BO3MO)XHOCTb OZHOBPEMEHHOIO BblBOAA MHpOPMALIMKN OT ABYX N3MEPUTESNBHBLIX
KaHanoB HenocpeACcTBEHHO Ha KoMmMbloTep unu nocpeactBom GSM-mopema
npoussoactsa chupmbl «CUTHYp».

Bce BbIXOAHblE€ CUTHarnbl raribBaHN4YeCK1U OTBA3aAHbI.

Ba3oeass Modesib pacxodoMepa u3z2omaesniueaemcsi ¢ Kkabensmu
onuHol 10 M, npou3zeodum y4em xudkocmu, rpomekaroujeli MoJsibKo 8
npsiMOM HarnpaeJsieHuu, u He ekyiroyaem & cebsi 6510k MOKO8020 8bIx00a,
6710K uMnynbLCHO20 Usu peneliHo20 ebixoda, uHmepgelic RS-232 unu RS-
485 u GSM-mo0em. Heob6xodumocmb ycmaHoeku amux 651okoe crnedyem

YKa3bleamb rnpu 3aKaase.

Mpvmep 3anucy obo3HavyeHUst pacxogomepa C TOKOBbIM BbIXOOHbBIM
curHanom, uHtepdericom RS-232 v MMnynbCHbIM BLIXOAOM MpW 3akase u B
AOKYMeHTaumn Apyrov NpoayKuun, B KOTOPOW OH MOXeT ObITb NpuMeHeH (npu-
noxexuve 1):

"Pacxodomep AKPOH-02-3-mA-RS232-umn. TY 4213-014-18623641-12"

4.3. MM-1 yctaHaBnvMBaeTCcsl Ha NPSAMOMMHENHOM yyacTke Tpybonpo-
BoAa AnvHoit H> 10Dy go mecta yctaHosku u annHon h > 5Dy nocne mecta
yCTaHOBKM (npunoxeHue 7). PekomengyeTtcsa yctaHaBnuBath M-1 Ha ropum-
30HTaNbHbIX y4yacTkax TPyOGoOnpoBOAOB B MNJIOCKOCTU, PacrnosyioXXeHHOMU
nop yrnom (0 — 45)° kK ropu3soHTy. [lonyckaeTcs ycTaHOBKa Ha BepPTUKambHbIX

M HAaKNOHHbIX y4acCTKax pr6OI'IpOBO,D,OB npu BocxogALluem noToke XXNaKoCTu.



4.4. lonyckaeTcsa yctaHoBka MMM-1 Ha cokpaleHHOM NpsIMOSTMHEAHOM
yyacTke TpyGonposoaa Ha pacctosHum 2Dy < h < 5Dy nepea TPOMHMKOM MM
KoneHom, unm Ha paccrosiHum 3Dy <H < 10Dy nocrne TpolHMKa U Ha paccTos-

Hum 2Dy < H < 10Dy nocne koneHa (npunoxexue 8).

nn-1 ycTaHaBIMBaeTCA B NMJIOCKOCTMU, paCﬂOﬂO)KeHHOFI noa yr-

nom (45 % 5)° Kk NNOCKOCTU KTPOMHUKA» UMK KKOSEHa».

4.5. YnbTpasByKoOBble U3ny4yaTenu yctaHaBnuBarTCsa Yepes Crowv 3BYy-
KonpoBoAsLLen cMmasku (3nokcugHasa cmona 6e3 otsepautens, WPYC, nuton)
Ha HapyXHON MOBEpPXHOCTW TPybOMpoBOAa, OYMLLEHHOW OT rpsi3n, Kpackw,
PXXaBYMHbI.

4.6. Matepwan Tpybonposoaa - nobon 3ByKonpoBOAALLMIA maTepuan.
TonuwwmHa cTteHkn Tpybonposoaa - oT 2 o 50 mm.

4.7. KoHTponupyemasi cpefa - roMoreHHasi XWAKOCTb CO CKOPOCTbIO
pacnpocTpaHeHus 3syka (800 — 2000) m/c, npu Temnepatype oT - 10 go +70 °C
(mo 120 °C no crieusakasy).

4.8. Pacxogomep obecneumBaeT nsmepeHume obbEMHOro pacxoda M
CYMMapHOro (MHTerpanbHoro) obbema (konMyectea) XuaKocTu Npu guameTpax
ycrnoBHOro npoxoaa tpybonposoga Dy ot 40 go 2000 mm B ananasoHe ot 2%
8o 100% BepxHero npefena nsmepsieMoro pacxoga, ycTaHaBnvMBaemoro nonb-
3oBaTenem. [inanasoHbl n3MepsieMbiX Pacxo4oB 3aBMCAT OT AnameTpa yCroB-
Horo nmpoxoga TpybonpoBoaa, W ANA HEKOTOpbIX OUAMETPOB MpuBEAEHbl B

Tabn.1.



Tabnuua 1

PAO AMAMETPOB YCNOBHOIMO NMPOXOOA TPYBEOIMNPOBOOA
N ONANA3O0HBLlI UBMEPAEMbIX PACXOO0B

Ovametp yc- [ MuHMManeHbin  [[IpoMexyToYHbIV | MakcrmanbHbIn
MIOBHOrO  Mpo- | AnanasoH, M°/4  |aManasoH, M°/4 | Ananaso,
xoaa, Dy, mm Q, M3y
40 0,16 -- 8,0 nobon 1-50
50 0,2-10,0 nobown 2-100
65 0,25-125 nobon 3,2-160
80 0,32 -16 nobon 5-250
100 0,4-20 nobown 6,4 — 320
125 0,5-25 nobon 8 —400
150 0,64 — 32 nobon 12 - 600
200 0,80 —40 nobon 20 — 1000
250 1,0-50 nobown 25 - 1250
350 1,2-60 nobon 32 — 1600
400 1,6 — 80 nobon 40 — 2000
500 2,0-100 nobon 64 — 3200
650 25-125 nobon 80 — 4000
800 3,2-160 nobon 160 — 8000
1000 4,0 —200 nobon 320 — 16000
2000 8,0 —400 nobon 800 — 40000

4.9. NuTaHne pacxogomepa OCYLLECTBMAETCA OT CETU MepeMeHHOro
+22 o
Toka HanpskeHnem (220 _35) B ¢ yactoton (50 £1) .

4.10. MowHocTb, noTpebnsemas pacxogomepom, He npeBbiwaeTt 10
BA npw HanpsxeHun nutanusa 220 B nepemeHHoOro Toka.
4.11. Pacxogomep pJonyckaeT MNOAKIMIOYEHME BHELUHEN Harpys3ku B
Lenb TOKOBOIO BbiXxoaa:
— po 2,5 kOm - anga curHana 0-5 MA;

— po 1kOwm - ansa curdana 0-20 unn 4-20 MA.

4.12. TemnepaTypa Bo3ayxa, okpyxatouiero 63-6 - ot -20 go +50 °C.
Temnepatypa Bosayxa, okpyxatowero MM -1 — ot -40 go +70 °C (o

120 °C no cnevuzakasy).



4.13. ATmocoepHoe aasneHune - ot 84 go 108 klMa (o1 630 go 800 mm
pT. CT.).

4.14. CteneHb 3almUTbl OT BHELLUHMX BO3gencTBui obonodku MM-1 -
IP67, B3-6 — IP65 no FOCT 14254.

4.15. Macca pacxogomepa, He bonee:

— MMN-1-0,7 «r (6e3 ycTponcTBa kpenneHusa Ha Tpybe),
- B3-6-2kr.

4.16. TMpwn yctaHoske [MI-1 cornacHo n.4.3 npepensl Aonyckaemomn
OCHOBHOW OTHOCUTESNbHOW NMOrpeLLHOCTU MpU U3MepeHn o6 beEMHOro pacxoaa B
npegenax ot 2 ao 100 % pgmanasoHa M3MeHeHUs1 pacxoda He MpeBbillakoT
+2 %.

Mpn namepennn obvemHoro pacxoga B npegenax ot 0 go 2 % guana-
30Ha M3MEepeHUst pacxoda NorpeLlHoOCTb He HOPMUPYETCH, NokasaHusa npubopa
paBHbl HYTHO.

Mpenenbl gonyckaemom OCHOBHOW OTHOCUTENbHOM MOrpeLIHOCTU npu
N3MEpPEHUN CyMMapHOro (MHTerpansHoro) obbema (KonvyecTsa) B npeaenax ot
2 0o 100 % gnanasoHa n3aMeHeHus pacxoda He npesbiwaroT £ 2 %.

4.17. Tlpwn yctaHoske [MIM-1 cormacHo n.4.4 pans pacxogomepos AK-
POH-02-2 pgononHuTenbHasi NOrpeLwlHoCcTb N3MepeHnss o6bEMHOro pacxoda u
cymmapHoro obbema npu ycraHoske [MI1-1 Ha NpAMOnMHENHOM yyacTke Tpybo-
npoBofa Ha pacctosiHum h nepen T-o6pasHbiM coeanHeHnem TpybonpoBoOaoB
(«TporHMKOM») nnu m3rmbom Tpybonposoaa («koneHom») 2Dy < h < 5Dy He
npesbilwaetr 0,2 OT AONycKaemMoW OCHOBHOW MOrPELUHOCTU NPU YMEHbLUEHUU
paccTtoaHus h oTHocUTENbHO HOMMHaNbHOro 5Dy Ha kaxabin 1Dy.

Onsa pacxogomepoB AKPOH-02-2 gononHutenbHasi NOrpewwHocTb 13-
MepeHnsi 06BbEMHOro pacxoa M cymmapHoro obbema npu yctaHoske [M-1 Ha
NPsIMONMHENHOM Yy4acTke TpybonpoBoda Ha paccTosHuM H nocne «TpoviHuKa»
3Dy < H < 10Dy n Ha paccTtosHuu H nocne «koneHa» 2Dy < H < 10Dy He npe-
BbilwaeT 0,2 OT gonyckaemMow OCHOBHOM MOrPELUHOCTU NPU YMEHbLUEHUM pac-

cTosHus H oTHocuTensHO HomuHanbHoro 10Dy Ha kaxapin 1Dy.



4.18. Mpu OTKIMIOYEHNN HaNPSHKEHNS MUTaHUST pacxogoMep COXpaHsieT
apXvBHY0 MHOPMaLMIO HE MeHee OAHOro roaa.

4.19. MonHbIi cpegHun cpok cnyxbbl pacxogomepa OO cnvcaHus 6
ner.

4.20. lMpepenbl gonyckaeMon OTHOCUTENBHOW MOrpeLUHOCTU nsmepe-
HMSA BpeMeHn paboTbl pacxogomMepa He npesbiwatoT 0,01 %.

4.21. [JononHutenbHas NpuBEeAEHHaAsl MOrpeLHOCTbL NpeobpasoBaHust
noKasaHWM >XUOKOKPUCTaNMYecKoro AMcnnes B BbIXOAHOW CUrHan NOCTOSAHHOIMO
TOKa He npeBbllwaeT *1%; OOMNONMHWUTENBbHAsA OTHOCUTENbHAs MOrPELIHOCTb
nokasaHui XUOKOKPUCTaNMYeckoro AUCnmnest B UMNYbCHbIA CUrHam ¢ HOpMu-

pOBaHHbIM «BECOM» UMNynbca He npesbiwaeT +0,2%.

5. YCTPOMCTBO U NPUHLMN PABOTbI

5.1. MpuHuUMN gencTeua pacxogoMepa OCHOBAH Ha U3MEPEHUN pasHo-
CTU BpEMEHM pacnpoCTPaHEHWUst aKyCTUYeckux KonebaHui, nepecekaroLmx
NMOTOK KOHTPONUPYEMOW cpefbl nopg yrnom K ocu Tpybonposoga B ABYX NPOTU-
BOMOMOXHbIX HAaNpPaBneHnsX: Mo NOTOKY K NPOTUB NOTOKA.

3HayeHne CKOpOCTM NOTOKa M BEMMYMHA 0OBEMHOro pacxofa XXuako-

CTV BbIUUCIAOTCH NO hopMynam:

T, -T
Vv =ﬁKoK1K2
—V+ +V
D>
:—0 V
Q 4

roe V- 3HaveHue cKopoCTM MOTOKa XUOKOCTH;
Q - 3HaYeHVe 06BEMHOIO pacxoaa;
T.v — BpemMs pacrnpoCTpaHeHnst akyCTUYeCKOro curHana npotuB OBW-
XEHWS MOoTOoKa XUOKOCTW;
T+ — Bpems pacnpoCTpaHeHus akycTnyeckux konebaHui Boonb OBu-
XEHWNsI NOTOKa XWUAKOCTH;

Ko — koadhpmumeHT nponopuUmnoHanbHOCTH;
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K7 - nonpaBoYHbIA KOIMMPULINEHT, YYMTLIBAIOWMI BIUSHUE MECTHOMO
rMAPaBNMYECKOro COMPOTUBIIEHUS (8bIYUCISIEMCS a8moMamu4yecku 8 3asucu-
mocmu om suda 2udpasnuyecko2o COMPOMUBNIeHUs U paccmosiHUs om Hezo
0o mecma ycmarosku [1l1-1);

Ke - rmgppoamHamumyecknii KO3 OULNEHT (8bi4UCIAemCcss agmomamu-
yecku, 8 3agucumMocmu om 3HadyeHul eenuquH Do, V, muna xudkocmu, cpoka
aKcnnyamauyuu u mamepuana mpyb6ornpogoda);

D, - pnameTp Tpybonposoga.

3HayeHVe cymMMapHoro (MHTerpanbsHoro) obbema (KonuyecTsa) npoTe-
KaloLLen >XMAKOCTU BbIYMCNSETCA KaK pe3ynbTaT YMCNEHHOTO MHTErpupoBaHus
NOMyYeHHbIX 3HaYeHMn 06BEMHOro pacxofa; napannenbHoO Be4eTcs y4YeT Bpe-
MEHW MHTErPUPOBaHWUS.

B pacxogomepe npeaycMOTPeHO camoguarHoctTuposaHue: 6onbluas
YacTb BO3MOXHbIX HEMCNpPaBHOCTEN aBTOMaTU4ecku OoBHapyxuBaeTcs B Npo-
uecce (OyHKLUMOHMPOBaHNS npubopa n oTobpaxaeTca Ha aucnnee (CM. pasaen
21 "B0O3MOXHblE€ HENCMPABHOCTU Y METOAbI UX YCTPaHEHMS").

5.2. Kaxgbi IMMN-1 coctont n3 AByX ynbTpa3BYKOBbIX uanyyartenew
(npuemnukoB) YU1(+V) n YN2(-V), npegHasHayeHHbIX AnA npeobpasoBaHus
NoABOAMMBIX K HUM 3NIEKTPUYECKMX CUrHanoB B akycTuyeckue konebaHus, BBoA,
nocnefgHux B CTeHKy TpybonpoBoda M farnee B KOHTPONMPYyeMylo cpedy nof
yrrnom K ocu Tpybonposoaa, a Takke Ans npeobpasoBaHnsa nNpolieiwnx Yyepes
CTeHKM TpybonpoBoda W KOHTPONMMPYeMylo cpedy akyCTM4eckux konebaHui
06paTHO B 3MeKTPUYECKMe CUrHarbI.

OcHoBoW um3nyyatenst (NMpMEMHUKA) SBMSETCA Mbe30KepaMuyecKui
AncK, paboTalowmin Ha OAHOM U3 pe3oHaHCHbIX YacToT. [Mbe3okepamuyeckui
OVCK KPenuTca K MeTannmyeckomy KIuHy, KOTopbln obecneyvBaeT BBOA aKy-
CTUYECKMX KonebaHuin B KOHTPONMPyeMyro cpedy Mof yriom k ocu Tpybonpo-
BoAa. KnuH cBepxy 3akpbiBaeTcs MeTannnyeckoln KpbILWKOW. BHyTpeHHss no-
1NOCTb 3aMnONHAETCH repMETUKOM.

5.3. OnekTpoHHbIN 6ok B3-6 npegHa3HaveH ans npeobpasoBaHns
pa3HOCTU BPEMEH pPacnpoOCTPaHEHUS aKyCTUYECKNX KonebGaHuin B KOHTPONupy-

€eMON cpefie B NoKasaHUs XXUOKOKPUCTANIMYeCcKoro aucnes.
11



6. MAPKUPOBAHUE U NJTIOMBUPOBAHUE

6.1. Ha IMMN-1 HaHeceH NopsiAKOBLIN HOMEP pacxogomMepa U HoMep Ka-

Hana mamepeHusi, o6o3HayeHns +V, -V, a Takke CTpernku, ykasbiBalliMe Ha-

npaBreHve ABWKEHUS BoAbl B TpyGonpoBoae (MpunoxeHue 2).

6.2. Ha nepegHen naHenn 63-6 HaHeceHb!:
1) 3Hak yTBepxaeHus Tuna no MNP 50.2.009-94;
2) ToBapHbIV 3HaK NPeAnpUATUA-U3roTOBUTENS;

3) TN 1 NopAOKOBbI HOMEP pacxofomMepa Mo CUCTEMe HyMepauuu

npeanpuaTnAa-n3rotoBuUTenN4;

4) nopsigkoBble Homepa asyx [MM1-1;

5) nopsigkoBbIi Homep B3-6;

6) HanpshkeHWe 1 YyacToTa nuTanHus, B, u;
7) roq U3roTOBMEHWS.

6.3. Heo6xoaumo cTporo cob6nogaTbe COOTBETCTBUE HOMEPOB Ka-

HanoB npu nogkntoveHun MM-1 Kk anekTpoHHOoMy 65noky B3-6 (npunoxe-
Husa 5, 6)
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7. YKASAHUE MEP BE3OMNACHOCTHU

7.1. K MOHTaxy, AeMOHTaxy, aKchnyaTauun, TEXHUYECKOMY 0BCnyxu-
BaHMIO M PEMOHTY pacxodoMepoB AOMNycKalTCa TOMbKO nuua, WU3yyvBlUME Ha-
CTosiLee PyKOBOACTBO MO 3KCMfyaTauuu, NPOLUEALIME UHCTPYKTaX MO TEXHUKE
6esonacHocTn npu paboTe C INEKTPOTEXHUYECKUMU YCTaHOBKaMu U paguo-
3MNEeKTPOHHOW annapaTypown.

7.2. B pacxogomepe MMelTCs Lienu, HaxoasimMecs nog onacHbIM Ans
KU3HW HanpsbkeHrnem 220 B.

7.2.1. KaTeropuyecku 3anpeLyaeTcsa aKkcnnyatauus pacxogomepa npu
OTKPbITbIX KPbILLKaX.

7.2.2. Tpn OTbICKaHUN HENCNPABHOCTEN BO BKKOYEHHOM pacxogoMepe
HeobX0AMMO MPUHATL MEpbI, UCKMKYaLWMe CryYalHbIi KOHTakT YernoBeka C
onacHbIMY A1 XU3HW TOKOBEOYLUMMM LENSMW, HanpuMep, Nonb30BaTbCA TOMb-
KO M30MMpOBaHHbIMU MHCTPYMEHTaMU, 3aKpblBaTb OTKPbITbIE KOHTaKTbl U30ris-
LUMOHHBIMW MaTepuanamm u T.4.

7.3. WameputenbHoe obopypoBaHue (ocuunnorpad, BOnMbTMETp WU
np.), “cnonb3yeMmoe npu OTbICKaHUW HEWCNpPABHOCTEN, NpoBepkax, Npodunak-
TUYECKMX OCMOTpPaXx 1 APYrnx paboTax, AOIMKHO MMETb HagEeXHOoe 3a3emIieHmne.

7.4. Bce BMAbl TeXHMYECKOro obGCnyXvBaHUSA, PEMOHTa M MOHTaxa
(oemoHTaxa), cBsi3aHHbIE C Mepenankon 3NeKTPo- U Paguo3NEMEHTOB, yCTpa-
HeHne obpbIBOB NMPOBOAOB U T.4., HEOOXOAMMO MPOWM3BOAUTL TOMBKO MpU OT-
KMOYEHNN 3NEKTPOHHOrO 6rioka OoT CeTn NUTaHWS 3a3eMITEHHBIM NasnbHUKOM C
HanpshkeHneM He 6onee 36 B.

7.5. He ponyckaeTtcs akcnnyartaums pacxogoMepoB Npu He YNIOTHEH-

HbIX repMOBBOAaMU kabensax nnm ¢ OTKPbITON KPbILLKOW.
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8. BbIBOP MECTA MOHTAXA PACXOOOMEPA

8.1. Bbibop mecTa MOHTaxa nepBuYHbIX Nnpeobpasosatenen [MM1-1.

8.1.1. Mecto ycraHosku [Ml1-1 BbIGMpaeTca ¢ yyeTom TpeboBaHWi n.
4.3 (ponyckaeTcs cornacHo n.4.4).

He ponyckaeTtca yctaHoBka [11-1 Ha cBapHble WBbl Tpybonposoaa.

Mpu yctaHoBke MMIM-1 Ha HaKNOHHBIN UMW BEPTUKANbHBLIN Y4aCTOK TPY-
6onpoBoaa HanpaBrneHne NoTokKa AOMKHO ObiTb BOCXOAALLMM ANSt UCKIIOYEHUS
BO3MOXXHOIO pa3pbiBa NoToKa.

He pekomeHnagyeTcsa yctaHaenueaTth [1-1 nepen Hacocamu, a Takke
nocne anddysopos Bo n3bexaHne NosBNEHUSA razoBoi hpakumm.

Ecnu npegnonaraetcsa Hanuune rasoBow pakunm B KOHTPONMpyemom
cpene, To pekomeHayetca ycraHaenmeaTe [1M-1 nepen rugpaBnnyeckum co-
npoTuBneHnemM (koHdy3opom, AnadparMon UnvM BEHTUIEM, KOTOPbLIN creayeT
NPUKPbITb).

Ecnu koHTponvpyemas cpefa He NOfHOCTLIO 3anonHAET ceveHne Tpy-
6onposoaa, To IMlN-1 pekoMeHayeTCca ycTaHaBNMBaTh Ha rmapo3arteope Tpybo-

npoBoAa CornacHo puc. 1

I
|
VI1(+V):
=+
L
I'YN2(-V)
Puc. 1

8.1.2. Bbibop BapnaHTOB yCTaHOBKM m3nyyatenen: Z (4ByXCTOPOHHWIA)

HanpasneHne
noToka

unu V (0QHOCTOPOHHWI), NpUNoXeHue 7.

Mpu BIGOpE BapuaHTOB yCTAHOBKW U3nyyaTenemn cneayeT yyunuTbiBaTh,
YTO NpPU OOHOCTOPOHHEN YCTaHOBKe uarnydyaTternen aeKTUBHOCTb NPOXOXae-
HWUs1 YNbTPa3BYKOBOrO CUrHamna 4yepes TpybonpoBoA HWKe nNpuMepHo B 3 — 4
pasa, 4YeM npu OBYXCTOPOHHEN yCTaHoBKe. Takxke CO BpeMeHeM Nnpu nosiBreHuu
OTITOXEHWUA Ha BHYTPEHHEW CTeHKe TpybonpoBoda BO3MOXHO YMeEHbLUEHuE
MEeTPOSOrM4eckon HageXXHOCTN U3MEPEHNS.
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V-yCTaHOBKYy u3nydaTenen pekoMeHOyeTCs MPUMEHATb Ha HOBbIX
Tpybonposogax anametpoMm 40 + 250 MM npu n3mepeHun manbix pacxonos. B
ocTanbHbIX CIy4asx peKoMeHAyeTCA NPUMEHSITb Z-yCTaHOBKY.

8.2. Bbibop mMecTa MOHTa)a 3nekTpoHHoro 6noka 63-6.

8.2.1. YcTaHoBKy anekTpoHHoro 6noka 63-6 ona KomMMepyeckoro yde-
Ta PeKOMEHOYETCS BbIMONHATE B METANIMYECKOM LLKady CO CMOTPOBbIM OKHOM
n neTnsMu ong onnoMméupoBaHus; Tawke B3-6 MoxeT ObiTb yCTaHOBMEH Ha
NpuOOpHOM LUMTE, NyNbTe yNpaBrneHus, Ha KPOHLUTEeNHax 1 np.

8.2.2. He ponyckaetcsa yctaHoBka B3-6 B KaHanM3auMOHHbIX KOnoa-
uax, BOnM3n 6atapein OTONNEHUS], ANEKTPUYECKUX NEYEN N OPYIMX NCTOYHWNKOB
Tenna, a Takke B NMOMELLEHUSAX, B KOTOPbIX TeMnepaTypa BO3ayxa MOXET Bbl-
XOAWTb 3a Npegensl, ykazaHHble B pa3gene 4 "TexHnyeckne gaHHble".

8.2.3. lMpu BbIGOpe mecTa ycTaHoBkM B3-6 HeobGxoaMMo yuuTbIBaTH

ponyctumyto anuHy kabens ot MNM-1 k B3-6.

9. ANEKTPUYECKOE COEAMHEHUE COCTABHbIX
YACTEWN PACXOOOMEPA

9.1. OnekTpuyeckoe COeAUHEHWe COCTaBHbIX YacTel pacxogomepa,
NOAKIMYEHME KOMMbIOTEPA, HArpy3kn K TOKOBOMY BbIXOAY, @ TaKkKe MOAKIHYe-
HMEe K CeTM MEePEMEHHOro TOKa [OOJMKHO NPOM3BOAUTLCA B COOTBETCTBUU CO
CXEMOW 3NEeKTPUYECKOW BHELUHMX coeauHeHui (npunoxeHue 6). He pekomeH-
AyeTcs NOAKITIYEHNE pacxooMepa K NUTALEN CETU, K KOTOPOW MOAKITHOYEHbI
YacToTHble npeobpasoBaTenu.

9.2. OnekTpuyeckoe coeanHeHe B3-6 ¢ ceTbio 220 B ocyuiectBnseT-
¢ NtobbiM cMNoBbIM kKabenem ¢ BHELLHMM UaMeTPOM 4 - 8 MM, YMCIIOM XUI He
MeHee 2-X, CeYeHneM Kaxaom Xunbl He bonee 1 MmZ,

Pacxodomep He umeem cemegozo 8bIKIo4Yamersisi, Mo3Momy rnooK/Io-
YeHue K numarowel cemu HeobxoOumo Mpou3soOuUmb Yepe3 asmomamuye-

CKUU 8bIKIro4Yamerib.
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Ecnu konebaHusi HanpsxeHUs numarowjeli cemu npeeabiwarom ycma
+22
HoesteHHble npedesibl (220 _;5 B), mo nodkmoveHue pacxodomepa Heobxodu

MO npou3goduUMb 4Yepe3 cmabusuzamop HanpsKeHUs unu Yyepes usibmp

oepaHu4yumerib.

9.3. OnekTpnyeckoe coeanHeHne B3-6 ¢ KOMMNbIOTEPOM M NoAKmMoYe-
HMe Harpyskv K TOKOBOMY BbIXOZy OCyLLeCcTBNsieTcs kabenem ¢ BHELWHUM Auna-
METPOM 4 — 8 MM U CEYEHNEM KaXKOoW Xunbl He bonee 1 MM

9.4. JneKkTpuyeckoe coeAuHEHVWe YhbTPasBYKOBbLIX W3nyyatenewn
YU1(+V) n YN2(-V) c B3-6 ocylecTBnaeTca aKpaHMPOBaHHbIMK Kabensmu ¢
BHELUHMM AMameTpoM 4 - 8 MM, BXOASLUMMM B KOMMIEKT NOocTaBku (Mpunoxe-
Hve 6). Ana ynobctea npoknagku kabens BO3MOXHa yCTaHOBKa B HErO coeau-
HUTEnNbHBLIX pasbemMoB (Mo crnewusakasy).

KomnnekTbl kabenewn gByx kaHanoB OOHOro pacxogomepa AomnyckaeT-
€S NpoKnaabiBaTh B OOHOM 3a3eMIIEHHOM MeTannopyKaBe.

Mpu napannensHoW npoknagke kabenem HECKONbKMX PacxoAoMepoB
paccTtosiHue Mexay KomnnekTtamu kabernein pasHblX pacxofoMepoB LOSMKHO
ObITb He MeHee 1 M, a MpW 3aKMYeHNN Kaaoro komnnekta kabenern B cBon
3a3eMIeHHbI MeTannopykas - He meHee 0,2 m.

9.5. MopacoeanHeHne kabene k B3-6 ocylwecTBnsAeTca creayowmnm
obpasom:

a) OTBMHTUTb 2 BMHTA M CHATb KPBILLKY KOprnyca, nof KOTOpoW pacrno-
naratTCs KINeMMHbIE KOMOAKW;

©6) nooyepenHo 3a4nCTUTL Kabenu, NPoNyCcTUTL UX CKBO3b FEPMOBBOAbI
N 3aKpenuTb B COOTBETCTBYIOLUMX KNEeMMHbIX konogkax. [Ans ypobctea nogp-
KIMOYeHMs KOHLbI MPOBOAOB cneayeT oonyants npunoem MNOC-60;

B) YNNOTHUTbL repMOBBObI, 3aKPYTUB HaKNgHble ramku.

9.6. MNocne NoaKNIYEHUs COeaUHNTENbHBLIX kKabernen 1 nporpammMmmpo-
BaHWSl pacxogoMepa KpblwKy criefyeT YCTaHOBMTb Ha MECTO U onfoMGupo-

BaTb.
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10. BBOA NAPAMETPOB

10.1. Pacxogomepbl 06CnyXMBakTCsi onepaTtopoM, 3HaKOMbIM C pa-
60TON paamnoanNeKkTPOHHOW annapaTtypbl, U3YYMBLUMM HacTosLee PYKOBOACTBO
no aKcnnyataumm pacxogomepa u npoluedluM UHCTPYKTaX Nno TexHuke 6eso-
NacHOCTW Npu paboTe C ANeKTPOTEXHNYECKNM 060pyAOBaHNEM.

10.2. MNocne nogknoyeHns pacxogoMepa K nuTaroLlwen CeTu BbINoNHS-
eTcs nporpamma CaMOAMarHOCTUPOBAHWUS W, NMOCMEe ee BbINOMHEHNs, aBToMa-
TUYECKWN YCTaHABNMBAETCA PEXMM OTOBPaKeHUs: TeKyLUMX 3HaYeHu namepsie-
MbIX BEMUYMH (ganee — pexum "Namepenuns”).

10.3. CTpyKTypa MeHI0 pacxogomMmepa.

Mamepenue

MeHto YcTtaHoBka "0"
nonb3oBarens pacxogomepa

CnyxebHoe MeHio

Brnoknposka
M3MepeHunii npu YcTaHoBKa
He3anonHeHHOM avanasoHa
TpyGonposoae TOKOBOTO BbIXOAA
cnpaska
i YcTaHoBka YcTaHoBKa
napaMmeTpoB napameTpoB
nosepka P P P P
WHTepdelca MMMYNbCHOrO UnNu
RS-485 peneriHoro Bbixoaa

10.4. B pexxume "MeHo nonb3oBaTtensa” B NamaTb pacxogoMepa BBO-
OATCA cneayowuve napameTpbl:
»  KOHTPaCTHOCTb Aucnres;

» [ata v Bpewms;
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»  BbIOOp KaHana u3MepeHus;

» BpeMsi yCTaHOBIEHWS NnokasaHui npubopa (epems ycmaHos., ¢ - Bpe-
MS peakuuyn npubopa Ha MrHOBEHHOE WM3MEHEHWE CKOPOCTM MOTOKa)
Ansi BbIbpaHHOro KaHana;

»  MakcumanbHoe 3HaveHve pacxofa Ansi BeibpaHHoro kaHana (Qmax);

»  ANVHa BHELLHeW OKpyXHoCTu Tpybonposoaa (OkpyxHocmb mpy6., Mm)
Ansi BbIbpaHHOro KaHana;

» TOnwMHa cTeHku Tpybonpoeoaa (TonuwjuHa cmeHKu, MM) Ansi BbibpaH-
HOro KaHana;

»  BHYTpeHHW anameTp Tpybonposoaa (BHymp. duamemp, mm) Ans Bbl-
OpaHHOoro kaHana;

> TUN KOHTpoOnupyemow cpebl (mun xudkocmu) Anst BblOpaHHOro kaHa-
na;

» Matepuan TpybonpoBoga (Mamepuan mpy6.) ons BbIOpaHHOro kaHa-
na;

» CpOK aKkcnnyaTtauum Tpybonposoaa (8ospacm mpy6.) ana BeiGpaHHOro
KaHana;

» BapuaHT YCTaHOBKWM YnNbTpa3BykoBbIx uanyyartenen YN1(+V) n YN2(-
V) Ha Tpyb6onpoBog Anst BeibpaHHOro KaHana:

(BapuaHm ycmaHoeku: V - 0OHOCmMOpoHHUU, Z -  08YXCMOPOHHUU),
CM.Mpunoxexue 7;

» [ONWHa NpsSMONUHENHOro yvacTka TpybonpoBoga mexay rmapasnuye-
CKUM COMpPOTMBIIEHNEM U MecToM ycTaHoBku [M-1 gnsa BeiGpaHHOro KaHa-
na, cm.n. 4.2, 4.3 v npunoxexve 8;

» paccTosiHie Mexay ynbTpas3BykoBbiMM u3nyyatensamu YWU1(+V) n
YW2(-V) (pac. mexdy dam.) ansa BbIOPAHHOro kaHana, cM. Npuroxexuns 9,
10, 11, 12;

» amnnutygal ynbTpasBykoBOro curHana (ammiumydal, me pns Bbl-

©paHHoro kaHana);

> YpOBEHb YNbTpa3BYKOBOro curHamna (akycmudeckul cuzHar) Ansi Bbl-

6paHHOI’O KaHana;



» amnnutyga2 ynbTpa3BYKOBOro curHana (amrnumyda2, mB) ons Bbl-

6paHHOI'0 KaHana.

10.4.1. Ona nepexoga u3 pexuma "NamepeHua" B pexum "MeHio
noneb3oBaTensa" TpebyeTcs oanH pa3 HaxaTb kHonky "M", koTopas pacnonoxe-
Ha noA Kpbiwkon npubopa (Npunoxexve 5). Ha gucnnee nosaBuTcs Haanuchb:

MeHto nonb3oBaTens

Mocne BBeOEeHUA U3MEHEHWU B MapaMeTpbl pacxogomMepa Heobxoaumo Bep-
HYyTbCA B pexuMm "MiamepeHuns", OBa pasa HaxaB kHonky "M"; npu aTom npouc-
XOAWT nepesarpyska pacxogomepa.

Bxon B pexum "MeHio nonb3oBaTenst" oCyLeCcTBMSAETCA C NOMOLLbIO
KHonku "BBoa". Ha gucnnee nosiBUTCHA coobLLeHune:

KoHTpacTHoCTb
>>>>>>

[nsi perynMpoBKM KOHTPACcTHOCTU HEOOXOAMMO HaxaTb KHOMKy "BBoa".
B neBOM HWXHEM yrny amcnnesi NosiBUTCS MUraloLLmMin Kypcop. HaxaTtnem KHo-
nok "Mpocmotp N nnu "Mpocmotp " BhicTaBsIETCH HEOGXOAMMOE 3HAuYeHMe
KOHTpACcTHOCTM aucnnes. [ns 3anucu B namaAtb npubopa BbIOpaHHOro 3Have-
HMA HeobXoaMMO HaxaTb KHOMKY "BBoa" (Kypcop noracHeT), AN OTMEHbI U3me-
HeHWW - kHonky "M".

10.4.2. MMepexoa k cneayollemMy napameTpy — ycmaHoeka dambl U
8peMeHU - OCYLLECTBMSETCA C NOMOLLbI KHOMNKK "lMpocMoTp U". Ha gucnnee
NOSIBUTCS TEKyLLIEe 3HAaYEHWE AaTbl U BPEMEHU:

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

[na BBOOA YMCNEHHOTO 3HAYEHMS AaTbl UM BPEMEHM HeobGXoaumo
HaxkaTb kHoMKy "BBoa". Ha ancnnee nosiBMTCA npurnawieHne B BUAe Muraolle-
ro Kypcopa B KpariHein neBon No3nunm:

[ata n Bpems
OXX. XX XX = XX: XX
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HaxaTtne kHonok "Mpocmotp " nnn "Mpocmotp " nepemetaet kyp-
COp Ha OAHY MO3WLMI0, HaxaTue KHonku "ApxvB" yBenuuumBaeT Ha eauHuLy
3HayeHue paspsga, Ha KOTOpPOM Haxogamutcs Kypcop. PopmaT npeactaBrneHus
AaTbl N BpEMEHMW:

4YNCMO. MECSL,. FOf — Yachl | MUHYTHI.

[ns sanucm B namaAtb npubopa BBEAEHHOTO 3Ha4YeHUs HeobXOAUMO HaxaTb
KHOMKy "BBoa" (Kypcop noracHeT), Anst OTMEHbl U3MEHEHWI - KHOMKy "M".
Ecnn BBeAeHHble 3HaYeHNs KOPPEKTHbI, TO OHWM OCTalTCs Ha Aucnnee, B Npo-

TUBHOM Clly4ae nodaBnAeTCA KypCop B nNo3nunm OLWNBOYHOro 3HaYeHUs:

[aTa n Bpems
39.10.07.-18:30

10.4.3. Nepexod Kk cneaytolleMy napametpy — ebl6op kaHasa usme-
peHusi - ocyllecTBnsSeTcA ¢ nomoLsto kHonku "Mpocmotp U". Ha aucnnee
nosiBnsieTcs coobLueHue:

Kanan 1

[nsa cmeHbl kaHana Heobxoanmo HaxaTb kHomnky "Beoa". Ha ancnnee nosisutcs
MuraroLwmnn kypcop. MameHeHne Homepa KaHana npoussoauTcs kHonkown "lMpo-
cMOTp", NOATBEPXAEHNE N3MEHEHMI — KHOMKOM "BBOA", OTKa3 OT U3MEHEHUN -
kHorkon "M". V3aMeHeHune HwxkenpuBeOeHHbIX napameTpoB OyaeT AencTBu-
TeNbHO TONbKO ANs BbiGpaHHOro kaHana. [ns KoppekTHow paboTbl pacxogome-
pa Heobxoanmo HacTpouTb 0ba kaHana.

10.4.4. Nepexoa k cnegyowemy napaMmeTpy — epemMsi ycmaHoes1eHUst
nokasaHuli pacxodomepa (Bpemsi peakumm npnéopa Ha MrHOBEHHOE M3MeEHe-
HWe CKOPOCTU MOTOKa) - ocyluecTnseTcs kHonkoii "MpocmoTp U". Ha aucnnee
NnosiIBUTCA cooOLLieHne:

Bpems ycTaHoB.
[umcneHHoe 3HaveHue (1 - 150)] ¢
KaHan [Homep kaHanal]
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Bpems ycTaHOBNeHUsi moka3aHuii B CeKyHaax - 3TO BpeMs, 3a KoTopoe npubop
ycpeaHsieT M3MepeHHble 3Ha4YeHuss CKOpocTu M pacxoda. Yem Gonblie aToT
napameTp, TeM bonee ctabunbHbl NokasaHuWs pacxogomepa. BennunHa atoro
napameTpa onpenensieTcs AOMYyCTUMOW WHEPLIMOHHOCTLIO M3MmepeHus. [Ons
BBOJA YUCMEHHOIO 3HAYeHWUS BPEMEHU YCTaHOBMEHWS HeobxoOAMMO HaxaTb
kHonky "Beoa". B craplwem paspsge nossBUTCA MUralowuii nNpsiMOYrofibHUK.
M3meHeHne 3HayeHus BbIOpaHHOro pa3psga OCyLLECTBAETCA HaxXaTueM KHorM-
kv "ApxmB", nepexog K cnegyowiemMy paspsay — kHonkon "lpocmoTtp U" « npe-
ablayuiemy — kHonkon "lNpocmoTp fi". Ons 3anvcu B namsTb npubopa BBEAEH-
HOro 3HadeHus Heobxogmmo HaxaTb KHomky "Bsoa" (Kypcop noracHert), Ans
OTMEHbI U3MEHEHUI - KHOoMKy "M".

Ecnn HOBOe 3HaYyeHne HEKOPPEKTHO, TO Nocrne coobLeHus

HekoppekTHoe
3HaveHune

Ha aucnree MnosiBUTCS CTapoe 3HaYeHue.
10.4.5. Mepexoa k cneayolemMy napameTpy - eepxHul npedesn us-
MepsieMo20 pacxoda - OCYLLECTBNSETCA C nomollslo kHomku "Mpocmotp U,

Ha gucnnee nosiBuTcs coobLLeHue:

Qmax Ky6.mM/u
[uncneHHoe 3HaveHue (6 — 40000)]
Kanan [Homep kaHana]

[na BBOOA YMCNEHHOrO 3HAYEHWs BEPXHEro npegerna M3MepsiemMoro
pacxofa HeobxoaMMo HaxaTb kHomky "Beoa". B ctapwem paspsge nossutcs
MUraroLLMin NPSAMOYronbHUK. N3ameHeHne 3HadeHust BbiIOpaHHOro paspsiga ocy-
LLLeCTBNAETCH HaxxaTMeM KHOMKM "ApxuB", nepexos K creayrolemy paspsgy —
kHonkow "MpocmoTp U, k npeasiayLemy — kHonkoit "MpocmoTp M. Ons 3anucy
B NamsTb npubopa BBEAEHHOro 3Ha4YeHuUs1 HeobxoaMmo HaxaTb kHonky "Beoa”

(Kypcop noracHeT), Anst OTMEeHbl U3MEHEeHWU - KHonky "M".
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Ecnu npu6op o6opynoBaH UMNYNbCHbIM BbIXO4OM, TO NpU BBOoAEe Bepx-

Hero npepgena uamepsieMoro pacxoga AofKHO BbINONMHATbLCA ycnoBue:

< [6ec _umnynvca, m>] 3600

1,1 (dnum. umnynsca,[c]) —-0,1[c]

Qmax[ v’ /u]

Ecnwn ato yCrnoBue He BbINOJTHAETCA, Ha Aucnriee noaBuUTCA coobuleHue:

MapameTpbl
HECOBMECTUMbI
Ons yctpaHeHus ownbkn HeobXoaMMO U3MEHNUTL ANUTENBHOCTb M BEC UMMYIb-
ca B HaCTpoOMKax MMMNybCHOro BbIXo4a.
10.4.6. MNepexoa k cnegyolleMy napameTpy - OslUuHa eHewHel OK-
pyXxHocmu mpy6onpoeoda - OCyLLEeCTBMNAETCA C MOMOLLbl KHonku "Mpo-
CMOTp U". Ha gucnnee nosiBUTCS COOBLLEHNE:

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

[na BBOAA YMCNEHHOrO 3HAYEHUS ONMHBI OKPY>XHOCTW Tpybonposoaa
HeobxoamMMo HaxaTb KHoMKy "Beoa". B cTapluem paspsae nosBMTCS MUratoLmmn
NpsIMOYronbHuK. 3ameHeHne 3HaueHust BbIOpaHHOrO pa3psifja OCYLLEeCTBMSETCA
HaxxaTvem kHonku "ApxvB", Nnepexof K criegyowemy paspsgy — kHonkon "Mpo-
CMOTp Uk npeablgywemy — kHonkoun "lpocmoTtp fi". Ons 3anucu B namsiTb
npnbopa BBEOEHHOrO 3HA4YeHUs Heobxoaumo HaxaTb kHomky "BBoa" (Kypcop
noracHeT), 4Nst OTMEHbl U3MEHEHUIA - KHomKy "M".

Ecnv HoBOe 3HayYeHue HEKOPPEKTHO, TO Nocse CoobLLEHNS!

HekoppekTHoe
3Ha4eHune

Ha gucnnee nodBuUTCA CTapoe 3Ha4veHue. Ecnn HeBo3MOXHO N3MepuTb OAnnHYy

BHeLLUHeWN OKPY>XHOCTU TpyGonpoeoaa, TO Npu NporpamMMMpPOBaHUN  pacxogome-
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pa BBOAATCS YNCMEHHbIE 3HAYEHWS TOMLUMHBI CTEHKN U BHYTPEHHErO AnamMeTpa
TpybonpoBogaa.

10.4.7. lMepexon Kk cnepyowemMy napameTpy - mosujuHa CMmeHKU
mpy6onpogoda - OCyLECTBRSIETCS C NOMOLLUbID KHOMKK "TpocmoTp U". Ha
aucnnee nosiBUTCS coobLleHne:

TonL. CTEHKU, MM
[umcneHHoe 3HaveHune (2 - 50)]
KaHan [Homep kaHanal]

TonwwmHa cTeHkM TpybonpoBoga M3MepsieTCcst C NMOMOLLbIO TOMLLMHO-
Mepa unu GepeTtcst ee nacnoptHoe 3HayeHue. [Ina BBoAa YMCMEHHOro 3Hade-
HMA TOMLWWMHBI CTEHKU TpyGonposoda Heobxoaumo HaxaTb kHomky "Bsog". B
cTapLieM paspsiae NosiBUTCH MUratoLLMIA NPAMOYTofnbHUK. 3MeHeHue 3HayYeHust
BbIOpaHHOrO paspsiga OCYLLEeCTBNSAETCS HaxaTueM KHomku "Apxms", nepexopn K
cneaytwollemy paspsgy — kHornkow "lpocmoTp U npeablayLemy — KHOMKON
"Mpocmotp fI". ina sanucy B namaTb Npubopa BBEAEHHOMO 3HaYeHUs HeoBXxo-
OVMO HaxaTb KHOMKy "BBog" (Kypcop noracHeT), ANnsi OTMEHbl U3MEHEHWN -
KHOMKy "M".

Ecnun HoBoe 3Ha4YeHne HEKOPPEKTHO, TO nocre coobLieHns

HekoppekTHoe
3Ha4eHune

Ha Aucnree NosBUTCS CTapoe 3HaYeHe.

10.4.8. lMepexon k cnepywowemy napameTpy - eHympeHHull dua-
Memp mpy60nposoda - OCYLLECTBISETCH ¢ NoMoLbio kHomku "MpocmoTp U,
Ha aucnnee nosiBuTCS coobLieHme:

BHyTp. anameTp, Mm
[4uncneHHoe 3HaveHme]
KaHan [Homep kaHanal

Ecnu paHee 6binu eeedeHbl 3Ha4YeHUs1 OfUHbI 8HEWHel OKPYX-
Hocmu mpy6onpoeoda U monauwuHbl cmeHku mpy6onpoeoda, mo 3Hayqe-

HUe éHympeHHe20 6uamempa eblqucrsisiemcs asmomMamu4eckKu.
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[ns BBOAA YMCIMEHHOrO 3HaYeHWs BHYTPEHHero gnameTtpa Tpybonpo-
BOoAa HeobxoamMmo HaxaTtb KHOMKy "Beop". B cTapluem paspsae nossutcs mu-
raloLmn NpsMOYronbHUK. VIaMeHeHne 3HayeHus BbIOpaHHOro paspsiga ocylie-
CTBNSAETCA HaxaTueM KHomku "ApxuB", nepexon K cnefywoowemy paspsgy —
kHorkoit "Mpocmotp U, k npeablgyLemy — kHornkon "lMpocmoTp f*.. Ons sanu-
CM B namaTb npubopa BBEAEHHOrO 3HaYeHUs HeobXOAMMO HaxaTb KHOMKY
"BBog" (kypcop noracHeT), A OTMEHbI UBMEHEHWI - KHOMKY "M".

Ecnn HoBoe 3HayeHne HEKOPPEKTHO, TO Nocne coobLleHus

HekoppekTHoe

3Ha4YeHune

Ha gucnnee nosaBuUTCA CTapoe 3Ha4YeHue.

10.4.9. MNepexoa k cneaywoLleMmy napameTpy - mun KOHmMpoJsupye-
Mol cpedbl - OCYLLECTBNSETCS C NOMOLLBIO KHOMKM "MMpocmoTp U". Ha gucnnee

nosiBUTCsl coobLLEeHME:

Twun Xngkoctn
[Ha3BaHue xunakocTu]
Kanan [Homep kaHana]

Ecnn HeoGxooumMo BBECTM HOBOE Ha3BaHWE XMOKOCTW, crieqyeT BOC-
nonb3oBaTbCA KHOMKoW "BBoA", mocne 4ero B NEBOM HWKHEM yrny Aucnnes
3amuraeT Kypcop.

C nomoubio kHonok "Mpocmotp M1" unm "Mpocmotp " nponseoautcs
BbIOOp TUMa KOHTPONMpyeMmoW cpefpbl: Xosio0Has eoda; eopsiHas eoda; Cmoy-
Hble 800bI; cneyuanbHas cpeda. [Ans 3anucu B namsite Nnpubopa BbIGpaHHOIO
TUNa XWOKOCTU HeobxoomMmo HaxaTb kHomky "BBoa" (Kypcop noracHeT), ans
OTMEHbI U3MEHEHUI - KHOMKY "M".

Ecnu BbIGpaH Tvn XUAKOCTU creyuarnsHas cpeda, Heo6XoaAMMO BBECTU
B NamsiTb Nnpubopa napameTpbl 3TON cpedbl: CKOPOCTb 3BYKa (M/C) U KMHemaTu-
YECKYI BSA3KOCTb (lec). MapameTpbl HEKOTOPBLIX Cpen ykasaHbl B Tabnuue 2,

npvBeaEeHHON HUXeE.
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Tabnuua 2

Temnepa- Twun Xungkoctn CkopocTb KnHematunyeckas
Typa, °C 3ByKa, M/c BSA3KOCTb, m2c
15 XonoaHas Boaa 1465 1x10°
25 Mopckas Boga 1531 1x10°
20 [peBecHbI cnnpTt 1076 0,75x10°
25 CepHas kucnoTa 1258 11,2x10°
25 AueToH 1174 0,4 x10°
25 ABTOMOGWIbHOE 870 190 x 10°°
macrno
100 Ma3yT 1400 1,2x10°
25 OnunekoBoe mMacno 1430 100 x 10°°
20 KepocwH 1325 1,8x10°
25 BeHanH 1150 0,7x10°
20 | [OusenbHoe Tonnueo 1330 8,9x10°
25 OTUNEHINUKomNb 1658 17,2x10°
25 | 50% BoaHbIVi pacTBOp 1580 6x10°
3TUNEHIMUKONSA

Mepexopn Kk cnegylowemMy napameTpy — CKOpocmb 38yKa 6 crieyu-
anbHoll cpede - ocCyllecTBRAETCA C MoMollblo kHonok "Mpocmotp U mnn
"Mpocmortp fI"

Ha gucnnee nossutcs coobLyeHuve:

CkopocTb ¥3, m/c

[UncnenHoe 3HaveHue]

KaHan [Homep kaHanal]
[ns BBOOA YMCNEHHOrO 3Ha4YeHWs CKOPOCTWU 3ByKa Heobxooumo Ha-
XaTb KHONKy "BBoa". B ctapliem paspsge nosiBUTCH MUralomnin NpsiMoyrosib-
HUK. MiameHeHne 3HayeHusi BbIGpaHHOrO pa3psija OCYLLECTBISETCA HaxaTuem
kHonku "ApxuB", nepexoq K cneayoLemMy paspsgy — kHonkon "lpocmoTtp U
npeapiayLlemy — kHonkoii "Mpocmotp M1, [ns 3anucn B namsTs Npubopa BBe-
OEHHOro 3HaveHns HeobxoamMMo HaxaTb KHOMKy "Beoa" (kypcop noracHeT), Ans

OTMEHbI U3MEHEHUI - KHOoMKy "M".
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Ecnun HoBOe 3Ha4eHne HEKOPPEKTHO, TO nocre coobLleHus

HekoppekTHoe
3HayeHne

Ha aucnnee nosiBUTCS CTapoe 3HayeHue.

[ns nepexopa Kk cnepyrowemy napameTpy - KUHeMamu4eckasi esi3-
Kocmb crieyuanbHoOU cpeldbl - OCYLWECTBISIETCS C NOMOLLbI KHoMok "lMpo-
cmotp U" vnn "Mpocmortp "

Ha gucnnee nosiButCst coobuieHmne:

BsaskocTb, M?/c
[UucneHHoe 3HauveHne x 10'6]
KaHan [Homep kaHanal]

[na BBOAA YMCNEHHOTO 3HAYEHWUs] KMHEMATUYEeCKOW BA3KOCTU HeoOb-
XOAUMO HaxaTb KHonky "Bsog". B crapwem paspsge nosiBUTCA MUraroLmn
NpsAMOYronbHuK. ameHeHne 3HauyeHust BbIOpaHHOrO pa3psifja OCYLLEeCTBMSeTCs
HaxxaTvem kHonku "ApxvB", nepexof K criefytowemy paspsagy — kHonkoun "Mpo-
CMOTp U npeablgywemy — kHonkoun "lpocmoTtp . Ona 3anucu B namaTb
npubopa BBEAEHHOro 3HadyeHMs HeobxoouMMO HaxaTb KHOMKy "BBoa" (Kypcop
noracHeT), 4Nst OTMEHbl U3MEHEHUIA - KHomKy "M".

Ecnu HoBOe 3Ha4YeHne HEKOPPEKTHO, TO nocre coobLieHns

HekoppekTHoe
3HayeHne

Ha Aucnree NnosiBUTCS CTapoe 3HavyeHue.
10.4.10. lMepexon k cnegywolleMy napameTpy — mMamepuasli CmeHKuU
mpy6onpoeoda - OCYLIECTBASETCA C MOMOLLLI kHonku "Mpocmotp U". Ha

Jucnnee nosBUTCS coobLleHne:

Matepuan Tpyb6.
[Tun maTepuana]
KaHan [Homep kaHanal]
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Ecnn Heobxogmmo BBeCTVM HOBbIM TUN MaTepuana Tpybonposoaa,
cnepyeT BOCNOMb30BaTbCA KHOMKOW "BBoA", nocne Yero B NEBOM HUXKHEM Yriy
avcnnes 3amuraeT Kypcop.

C nomoLpsto kHorok "Mpocmotp T unm "Mpocmotp " npoussoautes
BbIbOp TMnNa maTepuana TpybonpoBoaa: cmarb Hepxaserouwasi, cmarsib HU3KO-
yenepoducmas, [NBX, nonusmumneH ebicokoeo OaeneHusi B, nonusmuneH
Hu3koeo dasneHus MNMHM, 4yayH.

[ns 3aHeceHusa B namATb npubopa BbibpaHHOro TMNa matepuana Tpy-
bonpoBoaa HeobxoanMMO BOCMONb30BaTbCA kHOMkon "Beoa" (npu aTom Kypcop
noracHeT), Anst OTMeHbl U3MEHEHUI - KHonKy "M".

10.4.11. MNepexopn K cneayoLieMy napameTpy - CPOK IKcryamayuu
(8o3pacm) mpy6onpoegoda - OCyLLECTBMASIETCS C NMOMOLLbIO KHOMKKM "MpocMoTp
U". Ha gucnnee nosiBuTCS cooBLLEHVE:

Bospact Tpyb.
[UncneHHoe 3HaveHue]
KaHan [Homep kaHanal]

Ecnn Heob6xoanMo BBECTM HOBOE 3HA4YeHUE cpoka cnyxbbl Tpybonpo-
BOAa, CneayeT BOCMNOMb30BaTbCs KHOMKOW "BBOA", nocne Yero B 1EBOM HUXHEM
yrny aucnnes 3amuraeT Kypcop.

C nomoLbto kHorok "Mpocmotp M unm "Mpocmotp " npoussogutes
BbIOOp 3HauyeHun cpoka cnyxbbl Tpybonposoaa: He 6ornee 1 2oda; He bonee 2
nem; He 6onee 5 nem; He 6onee 10 nem; He bonee 15 nem; 6onee 15 nem.

[ns 3anucu B namsaTb npubopa BbIGpaHHOro cpoka aKchnyaTauum Tpy-
6onpoBoaa Heob6xoaAMMO HaxaTb KHOMKy "BBoa" (kypcop noracHeT), Anst otMe-
Hbl U3MEHEeHUN - KHonky "M".

10.4.12. MNepexoa k cneayolemMy napameTpy — eapuaHm ycmaHosg-
Ku ynbmpa3eyKoebix ussy4yamerseli Ha mpy6onpoeod — OCyLIECTBISETCS C
NOMOLLLIO KHOMNKM "TpocMoTp U". Ha gucnnee nosiBuTcs cooblueHve:

BapuaHT ycTaHoBku
HasBaHuve BapuaHTa yCcTaHOBKM
Kanan [Homep kaHana]
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Ecnn HeobGxogmMMo BBECTU HOBbIM BapuaHT ycTaHoBku YW1 n YUN2,
cnepyeT BOCNOMb30BaTbCA KHOMKOW "BBoA", nocne Yero B NEBOM HUXHEM Yriy
avcnnes 3amuraeT Kypcop.

C nomoLpsto kHorok "Mpocmotp T unm "Mpocmotp U" npoussoautcs
BbIOOp BapuaHTOB YCTAHOBKM YNbTPa3BYKOBbIX M3ryvyaTenen: ABYXCTOPOHHUMN
Z-BapwaHT 1M oAHOCTOPOHHUI V-BapuaHT, CM. npunoxenue 7. MNpu AByxcTo-
pPOHHEM Z-BapuaHTe 3h(PEKTUBHOCTb NPOXOXAEHMSA YNbTPa3ByKOBOIro cUrHana
yepes TpybonpoBog B 3 - 4 pasa Oonblie, Yem Npu OOHOCTOPOHHEM V-
BapuaHTe.

Ons 3anucy B namaTe npubopa BbiGpaHHOro BapuaHTa Heobxooumo
HaxxaTb kHOMKy "BBop" (Kypcop noracHeT), Ans OTMEHbl U3MEHEHWIA - KHOMKY
"M".

10.4.13. Mepexoa k cnepyrowemy napameTpy - GsIUHa npsiMosiuHel-
HO20 yyacmka mpy6onpoeoda mexdy 2udpaesiud4ecKumM conpomuesieHu-
eM u mecmom ycmaHoeku [11-1 ocyliectBnseTca ¢ noMoLbo kHomnku "Mpo-
CcCMOTp U". Ha gucnnee nosiBUTCS COOBLLEHNE:

Mn-1 ycr./ po (nocne, HomuHan)
Mvap_conp, H (h) = [uncneHHoe 3HayeHue, Dy]
KaHan [Homep kaHana]

rae H (h) —onvHa npsimonuHeriHoro ydactka TpybonpoBoga mexay ruapasnu-
YeCcKMM ConpoTuBReHnem n mectomM yctaHosku M1-1, namepsietca B eq. Dy.
CoobuweHne
Mr-1 ycr.: HomnHan
H = 10Dy; h 2 5Dy
COOTBETCTBYET HOMUHarbHOW ycTaHoBke MNIM-1 0OTHOCUTENBHO MMAPaBINYECKOro
COMPOTMBIEHWS, MPU KOTOPOW JAHHOE COMPOTUBMEHUE HE OKa3biBAET BIUAHUSA
Ha MEeTPOSIOTMYECKNE XapaKTEPUCTUKN Npmubopa (CM. NpunoxeHune 8).
C nomotLpto kHorok "Mpocmotp M unm "Mpocmotp " npoussogutes
BbIOOp rMOpaBAMYECKNX COMPOTUBIEHUI: «MPOLUHUK», «KOJIEHO» - U pacnorio-

»eHwue MMN-1 0oTHOCUTENBbHO HUX.
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YBenuyeHue Ha eAUHULY YMUCIIEHHOro 3HavYeHus Benuumd H unn h
ocyliecTBnsaeTcA KHonkon "Apxus".

Ansa sanucy B namAte npubopa BbIGPaHHOrO TUMa rMapaBINYecKoro
COMPOTUBIIEHNS W AfWHbI MPSMOSIMHENHOTO Yy4yacTka HeobxoAMMO HaxaTb

kHomMKy "BBoa" (Kypcop noracHeT), Ans OTMEHbl U3MEHEHUI - KHonky "M".

10.4.14. MNepexon Kk cneyloweMmy napameTpy - paccmosiHue L mex-
dy ynbmpa3ssykoebiMu usnyydyamensimu YU1(+V) u YN2(-V) (NpynoxeHus
9,10,11,12) - ocyLiecTBNAETCA C NOMOLLbIO KHOMKK "lNpocmoTp U" Ha gucnnee
nosiBUTCS coobLLeHue:

Pac. mex. g., mm
[UncneHHoe 3HavyeHne BenuymHbI L]
Kanan [Homep kaHana]

OTa BenMuMHa BbIYUCIISIETCS PACXOAOMEPOM B 3aBUCUMOCTU OT BHYT-
PEHHero aAvameTpa, Tuna yCTaHOBKW, TOMLWMHBLI CTEHKU, MaTepuana Tpybonpo-
BOAA, @ TaKKe TWMNa KOHTPONMpyeMoW xuakoctn. PaccmosiHue L usmepsiemcsi

MeXx0y ckocaMu Ha Kpbiwkax 0am4ukos (npunoxenust 9, 10, 11, 12).

11. MOHTAX PACXOOOMEPA

11.1. Tpn ycTaHOBKE M MOHTaXe pacxo4oMepoB OOIMKHbI CTPOro Co-
6niogaTtbcst NpaBuna TEXHWKM 6e30MacHOCTU, U3NOXEHHbIe B pasaene 7 "Yka-
3aHua mep 6e3onacHOCTU" M B HOPMATUMBHO-TEXHUYECKUX OOKYMEHTaX, AenCT-
BYIOLLMX HA NpeanpuaTMn-noTpebuTene.

[nsi ynpolieHns paboT npu yCTaHOBKE yNbTPasBYKOBbIX U3ny4vaTenen
Ha TpybonpoBo4 M yCTaHOBKe Hynsa pacxogomepa (pasgensl 13 n 14) BO-6
OOJDKEH HAXOAUTLCSA B HEMOCpPeaCTBEHHOM 6nm3ocTu K MIM-1, nosToOMy OKOH4Ya-
TenbHYI YCTaHOBKY W nogkntoyeHne b3-6 pekomeHnayeTcs NponM3BOAMTL Nocne

BbINONTHEHUNA 3TUX onepau,vu7|.
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11.2. MoHTaX yCTaHOBOYHbIX Npocunen Ha Tpybonposoa.

Mpu npoBegeHUn cBapo4HbIX paboT Ha TpybonpoBoae HeobXxo-
BAMO CHATb ynbTpa3BykoBble usny4datenu YU1(+V) u YU2(-V) c Tpy6Go-
nposopaa.

11.2.1. MoHTaX yCTaHOBOYHbIX NPOMnen Ha ropu3oHTanbLHOM yyacT-
ke Tpybonposoga.

11.2.1.1. YctaHoBka IMM-1 no BapuaHTy «Z» (npunoxenus 9, 10, 11).

YcTaHoBUTL [Ba YCTAHOBOYHLIX MPOMUNSA B MAOCKOCTU, PacnonoXeH-
Hon nog yrnom (0 — 45)° K ropM3oHTanbLHOWM MIOCKOCTU BOOSb NMPOTUBOMOSIOXK-
HbIX 0BpasyloLnx N3MepuTenbHOro yyactka TpybonpoBoga Ha HapyXHOW no-
BEPXHOCTW. [N 3TOr0 C MOMOLLbIO PYNeTKA U3MEpPUTb ANWUHY BHELLUHEW OKPYX-
HocTu Tpybonposoaa. Ha TpybonpoBoge HaHeCTn ABe PUCKM, pacCTOsiHNE Me-
XAy KOTOPbIMW OOMMKHO ObiTb paBHO MOMOBWMHE AMIMHBI BHELLUHEN OKPYXHOCTU
Tpybonposoga ¢ To4YHOCTb + 1 MM. Yepes aTu puckvu npoBecTu ABe npsMble
NMHUM pa3MeTKX, KOTopble AOMKHbl ObITb MapannensHbl ocu Tpybonposoga u
HaxoAuTbCs C HeW B OJHOW MMOCKOCTW. [lanee B 3aBMCMMOCTWM OT AnameTpa
Tpybonposoga (npunoxennst 9, 10, 11) BbIOpaTe BapuaHT yctaHoBku [MM1-1.
3atem B MecTax npegnonaraemon yCTaHOBKM Npodunent NoOBEPXHOCTb Tpybo-
npoBoda TLaTenbHO 3a4YUCTUTb HaMWUMBHWKOM WM HaxgadHoh Oymaron ot
rpsi3un, pXKaBuMHbI, Kpackv (OO MOsiBNeHWs MeTannuyeckoro 6rnecka). 3aunctka
TpybonpoBoaa NpoOM3BOAMTCA MO BCEW ANMHE YCTAHOBOYHbIX Npodunen n Ha +
20 MM BBEpX U BHU3 OT NUHUM pas3MeTKu. 3auuLLieHHY0 MOBEpPXHOCTb NpoTe-
peTb BNaXHOW TPAMNKOW (AN y4aneHWs ocTaTKoB Nbifn 1 T. A4.). 3atem ycTaHo-
BOYHbIe MPOUNN yCTaHOBUTb Ha NPOTUBOMONOXHBIX CTOPOHaxX Tpybonposoaa,
MpyY 3TOM PUCKM B TopLax npodwunen AOMKHbI COBNaaaTth C NMMHUAMU pasmMeTKu
C TOYHOCTbIO +1 MM, YTO rapaHTupyeT yctaHoBsky [l1-1 napannensHo ocu Tpy-
6onpoBoAa Ha NPOTUBOMONOXHbIX 06PasyoLLUX.

Ha yctaHoBOYHblE MPOMUN MO KPasiM HAKUHYTb LIEMOYKU W HaTAHYTb
MX C MOMOLLbI0 HaTArMBAIOLWMX BUHTOB, MPWXUMas NpyW 3TOM YCTaHOBOYHbIE
npodunun Kk Tpybonposoay (pekomeHayeTcsl NPOU3BOANTL HATSXKEHME Lienoyek

2 - 3 pasa).
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Mpn MoHTaxe pacxogomepa Ha CTanbHOM TpybonpoBoAde AMameTpoMm
6onee 300 MM ANs yBEnUYEHUS HaAOEXHOCTU OMKCALMU YCTaHOBOYHBLIX MpPO-
dunen MM-1 pekomeHayeTca npvBapmBaTtb K TpybonpoBody 3axumbl (mMpuno-
xeHue 9, 10, 11).

11.2.1.2. YctaHoBka [MN-1 no BapuaHTy «V» (NpunoxeHve 12).

YCTaHOBWUTb OAMH YCTaHOBOYHbLIN NPOunb B MAOCKOCTW, pacrono-
XeHHon nog yrnom (0 — 45)° kK ropM3oHTanbLHOM NOocKoCT! BOoONb obpasytoLlen
N3MepUTENBHOMO y4acTka TpybonpoBoaa Ha HapyXKHOW NOBepXHOCTU. B mecTax
npeanonaraeMoi YCTaHOBKM NPodunsa NOBEPXHOCTb TpybonpoBoaa TliaTenbHO
3a4YNCTUTb HANWUMBHUKOM MMM HAXAAYHOW Bymarow OT rpsaun, pXaB4uuHbI, Kpacku
(0o nosiBNeHusa metannuyeckoro Gnecka). 3aunLleHHY0 MOBEPXHOCTb MpoTe-
peTb BNaXXHOW TPAMKOW (ANS yAaneHus oCTaTkoB Mbinv U T. A4.). YCTaHOBUTL
npodunb Ha 3a4umLLEeHHY0 NoBepXHOCTb Tpybonposoada (npunoxeHve 12). Ha
YCTaHOBOYHbBIW NPOUb NO KPasiM HaKWHYTb LIENOYKN W HaTAHYTb UX C NOMO-
Wb HaTArMBaLWMX BMHTOB, NPUXMMas Npu 3TOM YCTaHOBOYHbIE Mpodunu K
TpybonpoBoay (pekoMeHayeTCs NPON3BOANTL HaTsXKeHWe Lenovek 2 - 3 pasa).

11.3. MoHTax ynbTpa3sBykoBbIX nanydatenen YU1(+V) n YN2(-V) Ha
TpybonpoBop

11.3.1. Ha oanH 13 ycTaHOBOYHbIX Npodunen HaHecTn ABe PUCKU YC-
TAHOBKW u3ny4yaTenien, paccTosiHne Mexay pucKkaMu OOMMKHO PaBHATBCS Bbl-
YnCNEeHHOMY pacxofomepoM "paccmosiHuio L mexdy damyukamu” (n. 10.4.14).
[na AByXCTOPOHHeN Z-yCTaHOBKM AaTYMKOB HEOOXOAMMO OAHY M3 PUCOK ycTa-
HOBKWM OaT4YMKOB MEePeHecTV Ha MPOTUBOMNOMOXHbIA YCTAHOBOYHbIN Npodunb,
06epHyB TpybonpoBOA, NEHTON NN PyneTKON U COBMECTMB KOHLbl NMEHTLI. Tpy-
6onposog 6onbLoro gnametpa HeobxoAnMo obopayvBaTb LUMPOKOW FEHTOMN,
YTO NOBbILLIAET TOYHOCTb NEPEHOCA PUCKN.

11.3.2. Bknountb pacxogomep, BOMTM B MEHKO NOfb3oBaTtens u ne-
PeNTN K NYHKTY MeHio "Ammnaumydal” c nomouysio kHonku "Mpocmotp U". Ha
Avcnnee nosBUTCS COoOLLeHMe:

Amnnutygal, mB
[uncneHHoe 3HaveHmne, 0 — 4000]
Kanan [Homep kaHana]
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3aTteM HeobOX04MMO YCTaHOBUTL YIbTPA3BYKOBbIE U3NyvaTenu Ha Tpy-
6onposog.

11.3.3. Ha pabouyto noBepxHocTb nanydatens YU1(+V) HaHecTn cnon
cmaskm TonwmHon (0,5+1,5) MM M BCTaBUTb €ro B YCTaHOBOYHBIA Npodurib
(cTpenka Ha usny4aTene OofKHa coBnagaTtb C HanpaBneHneM ABMKEHUsI NOTo-
Ka Xuakoctu, n uanydatens YWN1(+V) gomkeH ObiTb Bbille MO TEYEHMIO, YEM
nanyyarens YWM2(-V)), NNoTHO NpwxkaTb PyKOWN K NpegBapuTenbHO 3a4nLeHHON
NnoBepxHOCTM TpybGonpoBoda M HEMHOro NoAaBuratb Bnepea-Hasagd, 4Tobbl pas-
0aBuUTb Crnow cMasku. 3aTeM mnanydaTenb NpukaTb K NOBEPXHOCTM TpybonpoBo-
Aa NPWKUMHBIM YCTPOWCTBOM (CM. puc. 2) Tak, YTOObl BEPXHUIN CKOC KPbILLKM

ObIn HaNpPoTUB pUCkn Ha Tpybe.

M4

H
I_(_ i
| |
. -l
MpwxnmHoe
YCTPOWCTBO
Tpy6onpoBog
puc. 2

11.3.4. Ha pabGouyto NOBEpPXHOCTbL BTOPOrO YrbTPa3ByKOBOrO M3ryya-
Tena YWN2(-V) HaHecTu cnowvi cmasku TonwmHon (0,5+1,5) MM 1 BCTaBuUTb U3ny-
yatenb B Apyron (AN ABYXCTOPOHHEN Z-yCTaHOBKW) YCTAHOBOYHLIM Mpodusb
Ha pacctosHue L ot YU1(+V) HWKe No TeYeHWo XUOKOCTU (NpuroxeHus 9 -
11). B cnyyae ogHOCTOPOHHEN V-yCTaHOBKM BTOPOWN M3ryyaTenb yCTaHaBnMBa-

eTcsa B TOT e npodurb, 4YTO U NepBbin (npunoxeHue 12). PacctosHue L nsme-
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psAeTCcs Mexay BEpPXHMMM CKOCaMuM Kpbilek gaTymkoB. CTpernka Ha manyyartene
JOIMKHa coBnaaathb C HanpaBreHneM OBUXEHUS NOTOKa XUAKOCTU.

lMnoTHO nMpwkaTb pPyKOW m3ny4aTenb K MOBEPXHOCTM Tpybonposoaa,
npu 3TOM 3Ha4YeHne amnnmTyabl1 4omkHO 6bITb oT 50 go 4000 mB.

Ecnun 310 ycnoBue He BbINOMHAETCS, TO HEOOX0AMMO NepenTn K cne-
aylolieMy napameTpy - ypo8eHb yIbmpa3eyKo8o20 cuaHana.

11.3.5. MNepexon k cnegyolieMy napameTpy, ypoeeHb ysbmpa3ey-
KO8020 cu2Hasia, OCYyLLEeCTBNAETCS C NOMOLLbIO KHOMKKM "[pocmoTp U" Ha guc-
nnee nosiBMTCS coobLueHne:

YpoBeHb Y3 curHana
[HW3knR, BBICOKMN]
KaHan [Homep kaHanal

[na nameHeHns 3HaYeHUs YpPOBHSA YNbTPa3ByKOBOro curHana cnegyet
HaXkaTb KHOMKy "BBoA", mocne 4yero B IEBOM HWXHEM yriy gucnnes 3amuraet
Kypcop. C nomotubio kHonok "lMpocmoTp ™ unm "Mpocmotp U" BLIGUpaeTcs
Opyroe 3HayeHve ypoBHsI curHana.

dukcaunss BbIOPAHHOTO 3HAYEHMS1 MPOU3BOAUTCSA HaKaTUEM KHOMKU
"BBoa", oTMeHa BBeeHHOro - kHornkon "M".

Ecnu 3navenne amnnutygbl 1 6onbwe 4000 mB, TO 3HayeHne ypoBHS
curHana Heobxo4MMo YyCTaHOBUTb B COCTOSIHUE "HU3KMIA".

Ecnun 3HauyeHve amnnutyabl 1 meHbwe 50 MB, TO 3HavyeHue ypoOBHS
curHana Heo6xoauMo YCTaHOBUTL B COCTOSIHME "BbICOKUIA".

11.3.6. BepHyTbcs ¢ noMoLpbto kKHomku "MpocmoTp " npegbioyemy
napameTpy "Amnnutygal". AMnnutygal gormkHa HaxoauTbCcsa B npegenax oT
50 mB go 4200 mB. Ecnn a9To COOTHOLLUEHWE He BbIMOMHAETCA, Heobxoaumo
CMEHUTb CMa3Ky (Npy MCMNOMb30BaHWM 3MOKCMOHOW cMornbl 6e3 oTBepauTens
3P hEKTMBHOCTL YNbTPa3BYKOBOro curHana B 2 - 3 pasa 6onblue, 4eM npu uc-
nonb30BaHUN nMTONa), UMM CMEHUTb BapwaHT YCTaHOBKM u3ny4daTenen (npu
OBYXCTOPOHHEM Z-BapuaHTe curHan B 3-4 pasa 6onbLue, Yem npy 0gHOCTOPOH-

HeM V-BapuaHTe), Unu caBuHyTb usny4daTenu Ha pacctosiHme + (10 + 100) mm,
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COXPaHUB paccTosiHME MexXay HUMM, U JobuTbes 3HaveHns amnnutygel1 ot 50
MB go 4000 mB Ha HoBOM mecTe.

11.3.7. Ecnn He ygnaeTtca monyuutb amnnutygy curHana 6onbwe 50
MB, TO BO3MOXHO, 4TO:

a) B TpybonpoBoae HeT XUAKOCTY;

0) HenpaBuNbHO YCTaAHOBMEHbI yNbTpa3BykoBble usnyyarenu YN1(+V)
n YN2(-V) (cTpenku Ha H1X JOIMKHbI ObiTb HanpaBneHbl B O4HY CTOPOHY M COB-
nagaTtb C HanpaeneHWeMm ABWKEHUS NOTOoKa >XWMAKOCTW; uanyyarens "+V" gon-
)KEH HaxoaWTbCS BbILLE MO TEYEHUIO MOTOKA XMAKOCTU, YeM manyyartens "-V");

B) MMOX0 3a4uLLieHa NOBEPXHOCTb TpybonpoBoaa;

r) KONMYECTBO ras3oBbIX BKITHOYEHUA U TBEPAbIX YacTuL B KOHTPOMU-
pyemoin cpefe npesbilwaeT 1%. PekomeHayeTcs HaWTu gpyroe Mecto ans yc-
TaHOBKW pacxofoMepa, XenaTtenbHO nepern rmapaBnvyeckuM COMpOTUBMEHU-
em;

4) Ha BHYTpPEeHHeN cTeHke TpybonpoBoaa obpa3oBanuck HapocThbl. Pe-
KOMeHZyeTCcs HalTu yvacTok TpybonpoBoga ¢ MUHMMAaIbHBIM CPOKOM 3KCMIya-
Tauumn unu caenaTtb BCTaBKy B Tpy60ONpoBO4 HOBOMO y4acTka;

€) maTepuan TpybonpoBoaa HE3BYKONPOBOAEH M3-3a BHYTPEHHUX He-
O[HOpPOOHOCTEW, TPELLUH 1 KaBepH. PekomeHayeTcs caenaTb BCTaBky B Tpybo-
NpoBOJ, HOBOTO yyacTka M3 3ByKOMNPOBOASLLErO MaTepuana.

[Mepexon K TOYHOW yCTAHOBKE AATYMKOB OCYLLECTBNAETCA TONbKO MO-

cne nony4yeHus 3HadeHusa amnnutyabll ot 50 mB go 4000 mB.

11.3.8. TouHasa ycTaHOBKa nsny4yarenemn.
C nomolubio kHorku "Mpocmotp " Heobxoammo nepeittn k cnemyto-
wemy nyHkTy — amnaumyda 2 ynbmpa3eykoeoeo cueHasa. Ha avcnnee

nosiBUTCS coobLleHmne:

Amnnutyaa 2, mB
[uncneHHoe 3Ha4veHme, 0 - 4000]
KaHan [Homep kaHana]
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3atem criegyeT MeASIeHHO cABuraTb YNbTPa3BYKOBOW M3nyvatesnb
YW2(-V) B HanpasneHun Y1 (+V), AOBUBLLNCL CHUXEHUS 3HaYEeHUs amnnnTyabl
2 B 2-5 pas ot HavanbHoro. 3atem YN2(-V) cnegyeT MeaneHHo oToABuratb OT
YW1 (+V), npn 3TOM 3Ha4YeHne aMnNnnTyabl 2 HAYHET YBENUYMBATBLCS, JOCTUTHET
NepBOro MakcMMyma u CTaHeT yMeHbluaTbes. Heobxoanmo BepHyTb Y2 B no-
FIOXEeHNe MepBOoro Makcumyma u 3aduKcupoBaTb B YCTAHOBOYHOM npodune.
Mpy ganebHenwem pasgBuXeHUN nsnyyvartenen aMmnauTyaa 2 MoxeT OonsTb yBe-
NNYMBaTLCA U NOSBUTCA 3HAYEHWE BTOPOro MakcMmyma amnnuTygbl 2 (CM. puc.
3). MNMpaBunbHOe NonoXxeHne nanyvatenen — MakcMMym aMmnauTyabl 2, COOTBET-
CTBYIOLUMIA MWUHMManNbHOMY PaccTOsHUIO Mexdy usnydatensmu. MonyyeHHoe
NonoXeHne n3ny4vatenen MoxeT OoTnMYaTbCs OT pacyeTHoro Ha 1 — 10 Mm, a Ha
Tpybonposogax GonbLloro agnameTpa — Ha BenuyuHy go 50 mm. Heobxoamnmo
3acpukcnpoBaTth uanyyatens YN2(-V) B ToM NonoxeHun, rae 3aHavyeHue aMmnnu-
TyAbl 2 JOCTUIHET NepBoro, «bnwkaniero», MakcMmyma.

Amnnutyaa 2

BToppit Makgumym

TpeTunji makcumym

MepBbI Makcumym

T

| 0-5 MM — 30Ha NpaBufibHON
&) | YCTaHOBKY 13

\ | __@®_ 4 ]

| PaccTosiHve Mexay
} nanyvarensm

=

Puc.3
Mpu npaBunbHOM ycCTaHOBKe M3ny4yaTernen 3Ha4YeHUS amMnauTy-
Abl1l U aMnNNuTyabI2 [OMMKHbI coBnagatb. Ecnu 3HayeHns amnnuTygbll m

aMnnMTyabl2 He COBMafalkT, crnegyeT caeBuratb manydatens YWM2(-V) B Ha-
35



npaeneHun manyyartens YW1(+V) oo tex nop, noka sHayveHuss amnnutyapl 1 m
aMnnuTyabl 2 He coBnagyT. YMcneHHble 3HavYeHnss amnnuTyabl1 u amnnutyabi2
[OJTKHbI HaxoauTbesa B AnanasoHe oT 50 go 4000 mB.

3aTtem cnepyet 3admkcmpoBatb YN2(-V) B ycTaHOBOYHOM npocpune ¢
MOMOLLbIO NMPUXUMHOIO YCTPOMCTBA.

11.3.9. [Ina npocmoTpa pe3ynbTaToB M3MepeHuss Heobxooumo Bep-
HYTbCA B pexuM "NamepeHus”, ABa pasa HaxaB Ha KHoOMky "MeHw". Ha atom

YyCTaHOBKa AaT4yMKOB 3aKOH4YeHa.

12. YCTAHOBKA HYJNA PACXOOOMEPA

12.1. MNpwn ycTaHOBKE ynNbTPa3BYKOBbIX M3ny4aTenen Ha Tpybonposoa
BCMeACTBME HEPOBHOCTEN BHELLHEN MOBEPXHOCTU M OTINIOXEHUA HA BHYTPEHHEN
MOBEPXHOCTU BO3MOXHO MapanmnenbHoe CMeLLEeHNe pacxodHOW XapaKTepucTu-
K1 mpubopa, KoTopoe MOXeT gocturat Benuumibl 0,1 m/c. KomneHcauus
3TON MOrPEeLLHOCTM OCYLLECTBNAETCA YCTAaHOBKOW HyNnsA pacxogomepa.

Ona nepexoga u3 pexuma "MiamepeHusa" B pexum "YcTaHoBka «0»"
TpebyeTca oanH pa3 HaxaTb kHomnky "M", koTopas pacnonoxeHa noa KpbILLKON
npubopa (npunoxeHue 5), Ha gucnnee NOSABUTCS NPEANOXeHNe:

MeHto nonb3oBaTens

[anee nouck pexuma "YcrtaHoBka «0»" ocyLecTBRsieTC ¢ NOMOLLbHO
kHonok "Mpocmotp N unu "Mpocmotp U". Ha aucnnee [omkHO NosBUTLCS CO-
obLeHune:

YcTtaHoBka «0»

Bxon B pexum "YctaHoBka «0»" oCyLLeCTBNSAETCA C MOMOLLbIO KHOMKM

"Beoa" Ha aucnnee nosasnaeTcsa coobLleHue:

Kanan [Homep kaHana]

[nsa cmeHbl kaHana HeobxoamMMo HaxaTb kHomky "Beoag". Ha gucnnee
NOSIBUTCS1 MUraoLLMIA Kypcop. MameHeHne Homepa kaHana npou3BoAMTCS KHOM-
kon "lMpocmoTp", noaTBEPXOEHNE M3MEHEHUIN — KHOMKoM "BBog", oTkas oT 13-

MeHeHn — kHornkon "M". MameHeHne HuxkeykasaHHbIX napameTpoB OyaeT aen-
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CTBUTESbHO TOMbKO ANS BblIOpaHHOro kaHana. [Ans KoppekTHoW paboTbl pac-

xoaomepa Heo6xo0AMMO NPOBECTU YCTAHOBKY HYINSA B KaXAOM KaHane.
12.1.1. MNepexoa Kk cnegylowemy MyHKTY — MPOCMOTPY W3MepeHHOMN

pacxo4OMepoM CKOPOCTU MOTOKa OCYLLECTBNSAETCA HakaTtnem kHonku "Tpo-

cMOTp U". Ha gucnnee nosiBUTCS COOBLLEHNE:

Vo, m/c
[uncneHHoe 3HayeHue]
Kanan [Homep kaHana]

rae Vo — namepeHHoe pacxofoMepoM 3Ha4YeHVe CKOPOCTM NOTOKa XNUOKOCTH.
YcTtaHoBKy «0» pacxogomMepa MOXHO NpoBeCcTU ABYMA cnocobamm

12.2. MepBbIA cnocob (MMeeTcsi BO3MOXHOCTbL OCTaHOBUTb NOTOK
XKNOKOCTH).

12.2.1. OCTaHOBUTb NOTOK XXUAKOCTU.

12.2.2. Mpn 3anonHEHHOM XWAKOCTbIO TpybonpoBoae 3anucaTtb 3Ha-
yeHune Vo (MoxeT ObITb oTpuLaTernbHbIM);

nponuctate cogepxumoe pexuma "YCTAHOBKA «0»" ¢ nomouubto
kHonok "Mpocmotp 1" unmn "Mpocmotp U" fo nosenenus Ha aucnnee coobiue-
HUS:

Vewm, m/c
[4uncneHHoe 3HaveHme]
Kanan [Homep kaHana]
12.2.3. BBecTn 3Ha4eHue

Vem =-Vo

[ns aToro Heo6xoaMMo Bocnonb3oBaTbcs kHonkow "Beoa", nocne 4ero
cTapwuii paspsif BblAENUTCSH KYpCOpPOM. YBENWYEHUE Ha eOUHULY 3HayYeHusi
paspsaga, BblOENEeHHOro KypcopoM, OCYLLEeCTBRseTcs KHonkow "Apxus", nepe-
MeLLieHe Kypcopa - C NoMOoLLbo kHonok "Mpocmotp M vnm "Mpocmotp U". Ha-
OpaHHOe 3HayeHWe 3anucbiBaeTcsl B MamsTb NpuGopa C MOMOLLbIO KHOMKM

"BBO'D'".
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12.3. Btopou cnoco6 (HeT BO3MOXHOCTU OCTaHOBUTb MOTOK XUA-
KOCTH).

12.3.1. 3anucaTb YUCNEHHOE 3HA4YeHUEe CKOPOCTU MOTOKA KUOKOCTM
Vo, m/c (MoXeT ObITb OTpULaTENbHBLIM);

12.3.2. lMponuctatb pexum "YctaHoBka «0»" € MOMOLLIO KHOMOK
"Mpocmotp N" unm "Mpocmotp U" Ao nosiBnenns Ha aucnnee coobLLeHNs:

Amnnutygal, mB
[YncneHHoe 3HayeHwne]
KaHan [Homep kaHanal]

NOMeHATb MecTamMu ynbTpa3BykoBble uanydatenu YWU1(+V) un YN2(-V) (Tou-
HOCTb ycTaHoBKM T 1 mmM). Mpun aTom cTpenkn Ha YU1(+V) n YN2(-V) oonxHbl
ObITb HamnpaBneHbl B CTOPOHY, MPOTMBOMOJSIOXHYIO HAaMpaBneHUI0 LBUXEHUS
noToka >XuakocTu. HoBoe 3HauyeHne amnnuTyabl1 He OOMKHO oTnuyaTbes 6o-
nee yem Ha 5 — 10 % oT cTaporo 3Ha4yeHus. B NpoTMBHOM cnyyae HaHecTn Ha
[aT4YMKM HOBbIA CITO CMa3Ku;

12.3.3. lponuctate pexum "YctaHoBka «0»" C MNOMOLLbIHO KHOMOK

"Mpocmotp " unm "Mpocmotp U" Ao nosiBnenns Ha aucnnee coobLLEHUs:

Vo, m/c
[uncneHHoe 3HayeHue]
KaHan [Homep kaHana]
3anucatb HoBoe 3HayeHue Vo (MoXeT BbITb oTpuLaTeNbHbLIMY);
12.3.4. Mponuctatb pexum "YctaHoBka «0»" C MOMOLLLIO KHOMOK

"Mpocmotp " unmn "Mpocmotp U" Ao nosiBnenns Ha aucnnee coobLieHNs:
Amnnutyga 1, mB

[uncneHHoe 3HayeHue]
KaHan [Homep kaHana]

nocTaBuTb ynbTpassykoBble manydatenu YW1(+V) n YN2(-V) B nepBoHayanb-

HOE MOMOXeHWe (TOYHOCTb ycTaHoBkM T 1 mm). Tlpu 3TOM CTpenku Ha
YWU1(+V) n YU2(-V) pomkHbl 6bITb HanpaBneHbl B O4HY CTOPOHY U coBna-

AaTb C HanpaBJieHWeM ABWXEHUA NOTOKa XuakocTu. Hosoe 3HaveHue "Am-
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nnutygal" He gomkHO oTnmMyaTecs 6onee Yyem Ha (5 — 10) % oT cTaporo 3Have-
HMS. B NpOTMBHOM Cry4ae HaHeCTW Ha AaTYMKN HOBBIV CMON CMasku.

12.3.5. lMponuctate pexmm "YctaHoBka «0»" C MNOMOLLbHO KHOMOK
"Mpocmotp N" unm "Mpocmotp U" Ao nosiBnenns Ha aucnnee coobLLeHUs:

Vo, m/c
[UncneHHoe 3HaveHue]
Kanan [Homep kaHana]

3admkenpoBaTb HOBOe 3HadeHne Vo, m/c. OHO JOMKHO coBnagaTtb C 3admKeu-
poBaHHbIM 3HaveHneM Vo, m/c, nonyyeHHeiM B Nn1.12.3.1. CoBnageHue pesynb-
TaToB O3Ha4aeT, YTo 3a Bpems BbiNoSHeHnd n.n.12.3.1. - 12.3.5. ckopocTb no-
TOKa He uameHunacb. B npoTnBHOM criyyae noBTopuTb NyHKTbI 12.3.1 + 12.3.5.
12.3.6. Mponuctatb pexum "YctaHoBka «0»" € MOMOLLLIO KHOMOK
"Mpocmotp " unm "Mpocmotp U" Ao nosiBnenns Ha aucnnee coobLLeHNs:

Vewm, m/c
[4ncneHHoe 3HaveHue]
KaHan [Homep kaHana]

YcTaHOBUTL YnCneHHoe 3HavyeHne Ve m/c, paccynTaHHoe no d)opmyne:

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

Vem, m/c = -

12.3.7. Anga npoBepkx BbINOMIHEHHbIX AEUCTBUN pekoMeHOyeTcs C Mno-
Moo kHonku"Mpocmotp " unmu "Mpocmotp U" goitn oo nyHkTa

V = Vo +Vcm, m/c
[uncneHHoe 3HayeHne]
KaHan [Homep kaHana]

Mpu NpaBunbLHO BbINOMHEHHOW YCTaHOBKe Hyns 3HadyeHune V 6yaet pasHo (0 +
0,005) m/c.

Ha atom "YcTtaHoBka «0»" pacxogomepa 3akoH4yeHa. [ns npocmoTtpa
pes3ynbTaToB M3MEPEHUIn HeOBXOOMMO BEPHYTLCH B pexum "Miamepennsa”, aBa

pasa HaxaB KHonky "M".
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13. BIOKUPOBKA U3MEPEHWA NPU HE3AMNOJIHEHHOM
TPYBOMNMPOBOAE

13.1. MNMpwu akcnnyaTtaumm pacxogomepa ObiBaloT cuTyaumm, Korga Tpy-
6onpoBoA He NOSMHOCTLIO 3aMONHEH XUAKOCTLIO Unn onyctoweH. KoppekmHbie
U3MepeHuUs1 8 AMOM cJly4ae HEe8O03MOKHbI, U NokasaHusa npubopa [OMKHbI
6bITb paBHbl 0. [1na BbINONHEHNs aToro TpeboBaHnsa pekomeHayeTcs Z-BapuaHT
YCTaHOBKM M3nyyaTenen, yron B Mexay NroCKOCTbi YyCTAHOBKM U3rnyyatenemn m
FOPW30HTaMNLHON MMNOCKOCTbLIO A0IKEH BbiTh 6onblie 20° (puc. 2)

Ecnu npn atom nokasaHus pacxogomepa v (unv) amnnutyga curHana
He paBHbl 0, TO pekomeHAyeTCs BbINONHUTL n. 13.2.

YpoBeHb
3anosiHeHns

Puc.2

13.2. MNpwn He3anonHeHHOM TpybonpoBoae BOWTK B pexum "Hesanon-

HeHHbI TpybonpoBoa" HaxaTuem kHomku "Beoa" v nocnegywlwmm BBOAOM na-

ponsa. Ha gucnnee nosiButcsi:

AoT = [4ncneHHoe 3Ha4yeHne] mB
A = [uncneHHoe 3HayeHune] mMB
KaHan [Homep kaHana]
rae  AOT — ypoBeHb OTCEYKU amnnuTyAdbl CUMrHana, npy KOTOPOM MOKa3aHusi
pacxogomepa npu N3MepeHnr pacxofa paBHbI HYIHO;
A — 3HayeHve amnnUTyabl curHana B MB npu He3anonHeHHoM Tpy6o-

nposoge.
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Beectn 3HauyeHue AoT, Ha (10— 20) % npeBbiwatowee 3HayeHne A.
Mpun atom 3HaveHne Amnnutygbl2 (cMm. n. 11.3.8) gomkHo B 2 n Gonee pasa
npeBsbIlLaTh BBOANMOE 3HayeHne AoT. Ecnv nocnegHee ycnoBsve He BbINOMHS-
eTcs, To AOT He0OX0AUMO YCTaHOBUTL paBHbIM 5 MB.

13.3. Bbibop kaHana BbinonHsieTcsa kHonkow "lMpocmoTtp". Onsa kop-
pekTHOW paboThbl pacxogomMepa HacTpanBaeTCs TOMbKO TOT KaHar, Arns KoTopo-
ro He4OCTaTOYHO BbINONHEHNS M. 13.1

13.4. Ins Bo3BpaTa B pexum "M3mepeHns" Heobxogumo pfBa pasa

HaxkaTb kHomnky "M".

14. HACTPOMKA TOKOBOI'O BbIXOOA

14.1. Ecnn pacxopomep obopynoBaH OroKOM TOKOBOrO BbIXO4a, TO
BO3MOXHa HacTporika 3aToro 6noka. [na Bxoga B PeXUM HACTPOWMKM TOKOBOTO
BbiXxofa HeobxoanMo HaxaTb kHonky "M". Ha ancnnee nosButcs coobLueHue:

"MeHto nonb3oBatensa"
HaxaTem kHonku "Mpocmotp M unm "Mpocmotp U Heobxogumo goittn fo
NyHKTa MEHo

TokoBbIN BbIXOA,

n HaxaTb kHorky "Beoa". Ha gucnnee nosButcsa coobuieHne

KaHan 1

[ns cmeHbl kaHana cnepyeT HaxaTb kHomky "BBop", kHonkonm "lMpocmotp”
CMEHUTb HOMEP KaHarna v NnoATBEPANUTb N3MEHeHMe kKHomnkon "Beoa". [lnanasoH
BbIXOOQHOrO CUrHamna MOCTOSIHHOTO TOKa HacTpamMBaeTCsl ANS KaXOoro kaHana.
Mepexon K U3MEHEHUI0 AManasoHa BbIXOAHOMO CUrHama MOCTOSIHHOrO Toka

ocywecTBnsieTcst kHonkow "lMpocmoTp”. Ha ancnnee nosiBuTcs coobLyeHure:

[nana3soH
[uncneHHoe 3HaveHmne] MA
Kanan [Homep kaHana]

Ons n3aMmeHeHWs AmManas3oHa BbIXOOAHOrO TOKa HeobXoAMMO HaXaTb KHOMKY

"Beog". B neBom HWXHEM yrny AWCMnes NosiBUTCA MUralLMin KBagpaTt — npu-
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rnalieHne K MaMeHeHno sHaueHns. Haxatue kHonku "Mpocmotp fI" unm "Mpo-
cmoTp U" npuseneT k nepe6opy BO3MOXHBIX YNCTIEHHBIX 3HAYEHUIT AMaNa3oHOB
BbIXOAHOro curHana noctosiHHoro toka: 0...5 MA, 0...20 MA, 4...20 mA. dukca-
uMs BbIOpaAHHOrO 3HaYeHUs NPOM3BOAUTCA HaxaTweM kHomku "Bsop", oTMeHa
BBEAEHHOro Haxxatmem kHornku "M". BbixogHOW curHan npsamo NponopumnoHaneH
abcontoTHOM BENUYMHE U3MEPAEMOro pacxoaa.

14.2. Ins Bo3BpaTa B pexum "M3mepeHns" Heobxoaumo [fBa pasa

HaxkaTb kHomnky "M".

15. HACTPOMKA UMIYJIbCHOIO BbIXOOA

15.1. Ecnu pacxogomep obopyaoBaH 610KoM MMMYrbCHOMO BbIXOAA,
TO BO3MOXHa HacTpoWka aToro 6noka. [lna Bxoga B pexvMM HacTPOMKUM WUM-
nynbCHOrO BbIXoA4a Heobxoaumo HaxaTb KHonky "M", pacnonoXeHHyw nop,
KpbILwkon npnbopa. Ha gncnnee nosBMTCA Hagnuce:
"MeHto none3oBaTtensa”
HaxaTem kHonku "Mpocmotp 1" unm "Mpocmotp U HeoBxopumo poitn Ao
MyHKTa MEHIO

VIMI'IyJ'IbCHbIPI BbIXo4

n HaxaTb kHorky "Beoa". Ha gucnnee nosiButcsa cooblieHne

KaHan 1

Ona cmeHbl kaHana HaxmuTe kHonky "Beog", kHonkon "lMpocmoTp".
CMEHUTE HOMEP KaHana v NoATBepAnTe naMeHeHune kHonkon "Beoa". Onsa kop-
PEeKTHOW paboTbl UMMYMbLCHOMO BbixoA4a HEOOXOAMMO HacTpouTb BOK MMNyrbC-
HOro BbIXO4a ANSA KaXaoro kaHana.

Mepexon K M3MEHEHUIO HACTPOEK UMMYSIbCHOMO BbIXO4A OCYLLECTBS-
eTcs kHonkor "MpocMoTp”. Ha ancnnee nosisutcst coobLueHne:

Bec umnynbca, M
[4uncneHHoe 3Ha4veHme 0,01 - 500]
Kanan [Homep kaHana]
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15.2. Ecnn Heob6xoaMMO BBECTM HOBOE 3HA4YeHWe Beca MMnynbca, TOo
cnepyeT BOCNOMb30BaTbCs KHoMkon "BBoA", mocne yero ctapluni paspsg vmc-
TNIEHHOTO 3HaYeHWs BbIOENUTCA KYpCOPOM. YBENUYEHME Ha eanHULY 3HavYeHus
paspsga, BblAENEeHHOro Kypcopom, OCYLLEeCTBRSeTcs KHomkon "Apxus", nepe-
MelleHne Kypcopa KHonkow "lpocmoTp fi". HoBoe 3HaueHWe 3anuchLIBaETCs B
namaTb npubopa ¢ nomoLybio kHonkn "Beop". Ecnv HoBoe 3HayeHue Hekop-
PEKTHO, TO nocrne coobLLeHns

HekoppekTHoe
3HayeHne

Ha gucnrnee NosABUTCA CTapoe YMCneHHoe 3HadYeHune (cm. n. 15.4)

15.3. Mepexop Kk cnepytolemy napameTpy — GUmesibHOCMb 86CO80-
20 UMyrnbca — OCYLLECTBMSETCH C NOMOLLbIO KHOMKK "lpocmoTp " unm "Mpo-
CMOTp U". Ha gucnnee nosiensieTcs coobLLEHME:

OnuTt. umnyneca, ¢
[umcneHHoe 3HayeHue (0,1 - 10)]
Kanan [Homep kaHana]

[na BBOAA HOBOrO 3HAYeHWs ANUTENbHOCTM MMMNynbca HeobGXxooMMo
HaxkaTb KHOMKy "BBoA", mocne yero craplwuin paspsg YUCMEHHOro 3HavyeHust
BbIAENUTCHA KYpCOPOM. YBENMYEHNE Ha eQuHULY 3HaYeHUsl pa3psifa, BblaeneH-
HOro KypCOpOM, OCYLLECTBMSIETCA KHOMKOM "ApxuB", nepemeLleHne Kypcopa -
kHonkoit "MpocmoTp M unu "Mpocmotp U". HoBoe 3Hauenne 3anucuiBaeTcs B
namsaTb npubopa ¢ nomollbo kHomku "Beoa". Ecnu HoBoe 3Ha4yeHne Hekop-
PEKTHO, TO Nocne coodLeHnst

HekoppekTHoe
3Ha4eHue

Ha gucnnee NoABUTCSA CTapoe YMCreHHoe 3HadeHne (cm. n. 15.4).
15.4. lpu npozpaMMupo8aHuUU 4YUCJIEHHbIX 3HaYyeHul eeca UM-

nysnbca u e2o dnumesibHOCMU GO/HKHO 8bIMNO/IHSIMbCS COOMHOWeHUe:

3
[sec _unnymeca, u*]#3600 o .

1,1 (0num. umnyrnsca, [c] ) < QmaX[M3 /4]
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Ecnu ykasaHHOe HepaBEHCTBO He BbIMONHSETCS, TO NpyW nepesarpyske
Unu BKMtoYeHM npubopa BbIBOAMTCS COObLLEHME:

MapameTpbl
HECOBMECTUMBI

KOTOpOe yaepXunBaeTcs B Te4eHne 3 C.
15.5. BosBpaT B pexum «WM3mepeHus» ocyliectBnseTcs OBYKpaTHbIM

Ha)xaTnem KHonku «M».

16. HACTPOWUKA PENNIEMHOIO BbIXOOA

16.1. Ecnn pacxonomep obopyaoBaH O6MokoM penerHoro Bbixoaa, To
BO3MOXHa HacTpovika 3Toro 6rnoka. [jns Bxoga B peXumM HaCTPOMKM penenHoro
Bbixof4a HeobXxoamMMo HaxaTtb kHonkKy "M", pacnonoXeHHy noa KpbILKON Npu-
6opa. Ha ancnnee nosiBuTcA Hagnuchb:

"MeHto none3oBaTtensa”
Haxatviem kHonku "Mpocmotp M urm "Mpocmotp " HeoBxopaumo foiitv Ao
NyHKTa MEHo

PenenHbin Bbixoq
1 HaxaTb kHonky "BBoa". Ha ancnnee nossutcs cooblyeHune:

KaHan 1

[ns cmeHbl kaHana criegyeT HaxaTb kHomky "Beoa", kHonkon "lMpo-
CMOTP" CMEHUTbL HOMEpP KaHana v MNOATBEpPAMTb M3MeHeHue KHomkon "Beog".
Onsa koppekTHoM paboTbl penenHoro Bbixoga Heobxogumo HacTpouTb 6ok

penenHoro BbixoAa Ans Kaxaoro kaHarna.

16.2. Nepexoa K U3BMEHEHNIO HACTPOEK PENENHOro Bbixoaa OCYyLLECTB-
nsieTca ¢ nomoubo kHomku "TpocmoTp". Ha gucnnee nosBmTcsa coobeHne:

3ambikaHne npu
[uncneHHoe 3HaveHmne] % ot Qmax
KaHan [Homep kaHana]
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T.e KOHTaKTbl pernie 3amblKalTcs Npy OOCTUXKEHWMM pacxodoM 3aAaHHOro Yuc-
TNEHHOro 3Ha4YeHUs.

Ecnn HeobxoaMmo BBECTM HOBOE YMCIIEHHOE 3HaveHue, To cregyet
BOCMNONb30BaTbCA KHOMKon "BBoA", mocne 4ero crtaplumin paspsg YMCNEHHOro
3HaYeHNs BbIAENUTCA KYpCOPOM. YBENUUYeHWe Ha eOuHULY 3HavYeHusa paspsiaa,
BblJEMEeHHOro KypcopoMm, OCyLLecTBnsSeTcs KHomkon "ApxuB", a nepemelleHue
kypcopa - kHonkoit "Mpocmotp " unm "Mpocmotp U". BHoBL BBEAEHHOE 3HA-
YeHne He OOIMKHO OblTb paBHO 3HAYEHUIO pa3MblkaHWUs KOHTaKToB. BbiOpaHHOe
3HayeHWe 3anucbiBaeTca B namsaTb npubopa ¢ nomoLybo kHomkun "Beoa". Ecrin
HabpaHHOe 3Ha4yeHWe KOPPEKTHO, TO OHO OCTAeTCs Ha Aucnnee, B NPOTUBHOM
crnyyae Ha Aucnree nosiBNSETCA U yaepXuBaeTcs B TedeHne 3¢ crnepyollee
coobLlleHune:

HekoppekTHoe
3Ha4veHune

a 3aTeM MNOSsIBUTCH CTapoe YUCIEeHHOe 3HadeHune. 3HayeHue pacxoga, Npu Ko-
TOPOM MPOVCXOOUT 3aMblKaHWE KOHTaKTOB perne, JOJMKHO OTNMYaThCs OT 3Ha-
YeHus pacxona, Npu KOTOPOM NMPOUCXOOUT pa3MblKaHUE KOHTaKTOB pene.

16.3. MNepexopn k cnegyowemMy napameTpy — 3HadyeHue pacxoda, npu
KOMOPOM KOHMaKmbl pesie pasMbIKatomcsi — OCYLLECTBNSAETCS C MOMOLLbIO

kHonkm "Mpocmotp N" unmn "Mpocmotp U". Ha aucnnee nosiButcs cooblueHve:

PasmbikaHve npu
[uncneHHoe 3HaveHune] % ot Qmax
Kanan [Homep kaHana]

Ecnn HeobxoanMo BBECTM HOBOE YMCIEHHOE 3Ha4YeHue pacxoga, npu
KOTOPOM KOHTaKTbl pene pas3MbIKalTCcs, TO crneayeT BOCMOMb30BaTbCS KHOMKOW
"BBoa", nocne yero ctapLunin paspsag YNCIEHHOro 3HAYeHNUsT BbIENNTCH KypCo-
poM. YBenuYeHUe Ha efuHuLy 3HayYeHus1 paspsifa, BblOENEHHOTO KypCOpPOM,
OCyLLIeCTBNAETCH KHoMKon "ApxuB", a nepemelleHne kypcopa - kHonkon "lpo-
cmotp " unu "MpocmoTtp U". HabpaHHoe uncnoBoe 3HaueHre 3anuchiBaeTcs B

namsaTb Npubopa ¢ nomoLbio kHonkn "BBoa". Ecnu HabpaHHoe 3Ha4eHue Kop-
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PEKTHO, TO OHO OCTaeTCs Ha AWcChree, B MPOTMBHOM Criy4ae Ha gucrree nosie-
nseTca n yaepXvmeaeTcs B TedeHue 3 ¢ cneayiollee coobLueHune:

HekoppekTHoe
3Ha4veHue

a 3aTeM MosBUTCHA CTApOe YMCIIEHHOE 3HaveHne. 3Ha4yeHne 3aMblKaHNs KOHTakK-
TOB AOIMKHO OTAMYATLCS OT 3HAYEHNS UX Pa3MbIKaHNS.
16.4. Bosepat B pexum «M3mepeHusa» ocyllecTBnaeTca AByKpaTHbIM

HaXxaTnem KHomku «M».

17. HACTPOMKA MHTEP®ENCA RS485 (RS232)

17.1. Ecnu pacxogomep obopynoBaH uHTepdencom RS485 (RS232),
TO BO3MOXHA HacTporka aToro 6roka. [ins Bxoga B peXvMM HAaCTPOWKM UHTEpP-
derica HeobxoaMMo HaxaTtb kHonky "M". Ha gncnnee nosBUTCA HaanuCe:

"MeHto nonb3oBaTtensa”

Haxatuem kHonku "Mpocmotp 1" vmm "Mpocmotp " Heobxoammo poittv Ao
NYHKTa MEHIO

WHTepdenc
[Tun]

rae [Tvn] - yctaHoBneHHbI B npnbop nHtepdenc (RS-232 nnm RS-485).
17.2. "RS-485". HaxaTtue kHomku "BBoa" npuBeneT K BXOAY B Ha-

CTPOVIKM CBA3N:

Anpec

[uncneHHoe 3HaveHue]

YcTaHOBMEHHbIE M3roTOBUTENEM NapameTpbl CBS3W pacxogomepa COOTBETCT-
BYIOT MapameTpaM, YCTAHOBIIEHHbIM MO YMOJTYAHUIO B KOMMbIOTEPHOW MNpO-
rpamme "CurHyp 6asa gaHHbiX". [Nt M3BMEHEeHUs1 3Ha4YeHUsi ceTeBOro agpeca
HeoOxoaMMO HaxaTb KHomnky "Beopg". B cTaplem paspsge 3HadeHus agpeca
NOSIBUTCSI MUTaloLLMIN NPSIMOYTOSIbHUK. MI3MeHeHne 3HavyeHnst BbIOpaHHOro pas-

psga ocylwecTBAsieTCA HaxaTueM KHOMku "ApxvB", nepexon K crniegyloliemy
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paspaay — kHonkoit "Mpocmotp U", k npeabiayLiemy — kHonkon "Mpocmotp ™.
dukcaums BbIBpaHHOrO 3HayYeHMs1 NPOU3BOAUTCS HaxaTuem kHornku "Beoa",
OTMEeHa BBEeAEHHOro - kHonkon "M".

[ns nepexofa K cnepgyoLwemy napameTpy HeobxoaMmMo HaxaTb KHOM-
Ky "lNpocmoTp U". Ha gucnnee nosiBUTCS coobLueHue:

CkopocTb, 6ut/c
[UncneHHoe 3HaveHue]

17.2.1. AnA n3MeHeHns CKOPOCTU CBA3M HEOOXOAMMO HaXaTb KHOMKY
"Beog". B neBom HWxXHeM yrny AuWchnes nosiBUTCA MUralLMin KBagpaTt — npu-
rnaleHune K M3MeHeHno sHaueHns. Haxatue kHonku "Mpocmotp 1" unm "Mpo-
cmotp U" npusenet k nepeGopy BO3MOXHLIX BApUaHTOB CkOPOCTM casaau: 1200,
2400, 4800, 9600 6uT/c. Pukcaums BbIOpaHHOrO 3HAYEHWUS] MPOM3BOAMTCS Ha-
KaTuem KHomnku "Beoa", oTMeHa BBeAEHHOro - kHonkon "M".

[nsa nepexofa K crnefylolemy napameTpy HeobxoAMMO HaxaTb KHOM-
ky "MpocmoTp U". Ha ancnnee nosisutca coobluenme:

KoHTponbHbIN 6UT
Het

17.2.2. [na u3MeHeHUs1 KOHTPOnbHOro 6uta HeobGXxooumo HaxaTtb
kHomMKy "BBoAa". B neBOM HWbKHEM yriy Aucnnes nosiBUTCA MUratoLmi KsagpaTt —
npurnalieHne K U3MeHeHuio 3Hadvenus. Haxatue kHonku "Mpocmotp M mnm
"Mpocmotp " npuBeneT k nepe6opy BO3MOXHBLIX BapUaHTOB KOHTPOMBHOIO
6uTa: HeT, YeT., HeyeT.

®dukcaunss BbIOPAHHOrO 3HAYEHUS MPOU3BOAMTCH HaKaTUEM KHOMKW
"BBoa", oTMeHa BBeEHHOro - kHonkon "M".

BosBpaT B pexum «/3MepeHnsi» ocyLLecTBNSETCS ABYKPATHbIM Haxa-

TUEM KHOMKN «M».

17.3. "RS-232". Y atoro uHtepderica Hactpoek HeT. [JocTyneH Tonbko

peXnM NpoBEPKN, ANsi BXOAA B KOTOPbI HEOOXOAMMO HaxaTb KHomky "Beoa”.
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Ha gncnnee nosiButcs coobuyeHuve:
Tect
paspbiB
Mpyn 3amMblkaHUM KOHTAKTOB 2 U 3 KNeMMHol konodku "RS" n ncnpaBHOM WH-
Tepderice cooblieHne "paspbiB" OOMKHO CMEHUTbCA coobuieHnem "ycnex".
BbIxoa 13 pexrma npoBepKn OCYLLECTBASETCA HaxaTuem KHomku "M".
17.4. BosBpaT B pexum «WM3mepeHus» ocyllectBnseTcs OBYKpaTHbIM

HaXxaTnem KHomku «M».

18. MIPOCMOTP PE3YJIbTATOB U3MEPEHUN

18.1. Pacxogomepbl o6cnyXmBatoTcst onepaTtopoM, 3HakoMbIM ¢ pabo-
TOW pagvoaneKTPOHHOW annapaTypbl, U3YYMBLLUMM HAacTosLLEEe PYKOBOACTBO MO
aKcnnyarauumn pacxogomepa v npoLleiwmM MHCTPYKTaX No TexHuke 6esonac-
HoCTU Npu paboTe ¢ ANeKTPOTEXHNYECKMM 0O0opyaOBaHMEM.

18.2. lNocne nogkntoveHns pacxogoMepa K NuTaroLen ceTn BbIMOSHSA-
€eTCs nNporpaMma caMOLMarHOCTUPOBaHUA U, MO €€ OKOHYaHWW, aBTOMaTUYECKN
YyCTaHaBNMBAETCA PEXUM OTOOpaKEHUS] TEKYLUUX 3HAYEHUA U3MEPSEMBIX Be-
nnyvH (ganee — pexum "Mismepenns").

B 3TOM pexvme Ha nepByto CTPOKY AWCNEs BbIBOAUTCS HaUMeEHOBa-
HME 1 Pa3MEPHOCTb M3MEPSAEMON BEMNYNHBI, HAa BTOPYH CTPOKY BbIBOAMTCS
YMCIEHHOE 3Ha4YeHne N3MepsieMoi BeNMYMHbI B NEPBOM KaHarne u MHAEKC am-
NAUTYObl, HA TPETBIO CTPOKY - YNCTIEHHOE 3HAYEHNE U3MEPSIEMOW BEMUYMHBI U
WHOEKC aMNnnTyabl BO BTOPOM KaHane.

Mepexop oT ogHoM oTOGPakaeMon BENUYMHBLI K APYrov OCYLLIECTBS-

eTcst kHornkamu "MpocmoTp M unm "MpocmoTp U,
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Tabnuuya 2-1

BenunuunHel, oTobpaxaemble B pexvmMe "N3amepeHna” Ans ogHoHanpaBrneHHOro

n3mMmepeHna napameTpoB NOTOKa

Bua coobuyeHus Ha aucnnee Bug namepsiemon BennunHbl
O6bem, M° CymmapHoe 3HadeHve obbema xua-
U1 [uncneHHoe 3HaveHwne] (| KOCTW, MpoTeKWwen B NPSIMOM Harnpas-
WHAEKC | neHun (HanpasneHne noToKa XWAKO-
U2 [uncneHHoe 3HayeHue] O CTW coBnagaeTr C HanpasfneHnem
WHAOEKC | CTpenkn Ha wusnyyatensx) (8 pecs-
TUYHbIX Pa3psaoB).
U1 — ansa nepsoro kaHana
U2 — ans BTOpPOro KkaHana
Bpems paboThbl, 4. MUWH. Bpems cymmupoBaHus obbema B Ya-
[uncneHHoe 3HayeHne] cax n MuHyTax (8 AecAaTWYHbIX pasps-
AoB)
Pacxopn, ky6. m/y 3HayeHne 06beMHOro pacxoaa
Q1 [uncneHHoe 3Ha4veHwe] O Q1 — ans nepBoro kaHana
WHOEKC
Q2 [uncneHHoe 3Ha4veHue] Q2 — ans BTOpOro kaHana
VHOEKC
CkopocTb, M/c CkopocTb noToka
V1 [uncneHHoe 3HaveHve] (| V1 — ans nepBoro kaHana
WHOEKC
V2 [4ncrneHHoe 3Ha4veHune] V2 — pnsa BTOpOro kaHana
VHOEKC
[ata v Bpems Tekywme gata v Bpemsa B oopmare:
[umcro. mecau. rog — yachl : MUHY-
Tbl]
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Tabnuua 2-2

BenuuuHel, oTobpaxaemblie B pexume "N3meperHna" ana gByHanpaBreHHOro

n3mMmepeHna napameTpoB NOTOKa

Bua coobuyeHus Ha aucnnee Bug namepsiemon BennunHbl
O6bem, % m° CymmapHoe 3HadeHue obbema xua-
2U1 [uncneHHoe 3Ha4veHune] O KOCTW, MpOTeKwWwer B NpsmMoM u o6-
WHOekc | PATHOM HanpaeneHusix (8 necatny-
TU2 [umMcrienHoe 3Hauenne] L1 | HbX paspsnos)
uupekc | 2U1 - Ans nepsoro kaHana
>U2 — gnsa BTOpOro kaHana
O6bem 1, M° CymmapHoe 3HayeHue obbema xua-
1U1 [uncneHHoe 3Ha4veHune] O | koctw, NpoTeKLlen B NPSAMOM Hanpas-
WHAEKC | NeHun (HanpaBreHne MoToKa XXMOKO-
1U2 [uncneHHoe 3Ha4veHune] CTW coBragaeT C HanpasfeHMEM
WHOEKC | cTpenkn Ha usnyyatensx) (8 pecs-
TWUYHbIX Pa3psaoB)
1U1 — gns nepsoro kaHana
1U2 — gns BTOpPOro kaHana
O6bem 2, M° CymmapHoe 3HayeHue obbema xua-
2U1 [umcnenHoe 3Hayenne] [ | kocTw, npoTekileit B oBpaTHOM Ha-
WHAEKC | MpaBneHun (HampaBneHve noToka
2U2 [uncnenHoe 3Hauenne] [ | xuakocTu npoTMBOMONOXHO Hanpas-
WHOEKC | NEHUIO CTpenku Ha uanyyartensx) (8
[0 | AecATMYHbIX pa3psaos)
2U1 — ans nepBoOro kaHana
2U2 — ons BTOPOro kaHana
Bpems paboTbl, 4. MUH. Bpems cymmupoBaHuss obbema B
[uncneHHoe 3Ha4veHwne] Yyacax U MUHyTax (8 gecAaTuYHbIX pas-
psaoB)
Pacxopn, ky6. m/4 3HayeHne 06beMHOro pacxoaa
Q1 [uncneHHoe 3Ha4veHwe] O | Q1 - ans nepeoro kaHana
MHOEKC
Q2 [uncneHHoe 3Ha4veHue] Q2 — ans BTOpOro kaHana
WHOEKC
CkopocTb, M/c CkopocTb noToka
V1 [uncneHHoe 3HayeHne] 1 | V1 — gns nepBsoro kaHana
VMHAOEKC
V2 [uncneHHoe 3HaveHve] V2 — ans BTOPOro kaHana
WHOEKC
[aTa n Bpems Tekywue gata u Bpems B dopmare:
[umcno. mecsau. rog — Yachl : MUHYTHI]
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18.3. lMpu oToOpakeHnn 3HaYeHu cymmapHoro obbema, pacxoda u
CKOPOCTW MOTOKAa XWMAKOCTU B KPaWHIOW NpaByo MO3WLMIO BbIBOASATCH UHAEKCHI
aMnnnTyAbl yNbTPa3ByKOBOro cuUrHana ansd AByx kaHanoB. VamepeHus Bbinon-
HSIHOTCSt KOPPEKTHO MPW 3HAaYEHUsIX AToro nHaekca 1...9.

18.4. Ecnun pesynbTaTbl M3MepeHnii pacxoda NpeBbILLAOT 3HayYeHne
YCTaHOBMNEHHOIO BEPXHEro npefena U3MepeHusi, To Ha Aucnnee BMECTO 3Ha-
YEeHUI pacxoa U CKOPOCTM MOTOKa NOSIBNSIETCS COOOLLEHNe

Q > Qmax, V > Vmax

Mpn aTom CyMMunpoBaHue obbema npoTeKatoLen XUAKOCTM NpekpaLlaeTca.

19. MIPOCMOTP APXUBOB

19.1. B namsaTh pacxogomMmepa XpaHaTCcsa YeTblpe apXxmMBa OaHHbIX:
»  no4acoBow apxuB 3a nocnegHvue 1925 yacos;
> MOCYTOYHbIN apxuB 3a nocnegHue 2200 cyTok;
»  apxuB nepepbiBoB yyeta Ha 100 nocrnegHWX BKNHOYEHUN U Bbl-
KMIOYEHUN;
» apxuB napameTpoB Ha 20 nocrnegHuMx M3MEHEHWI nporpammu-
pyeMbIX Monb3oBaTenem napaMmeTpoB pacxoaoMepa.
19.2. Ina nepexopa u3 pexuma "Mamepenus" B pexum "lNoyacoson
apxuB" HeOOX0AMMO BOCMONb30BaTbLCA KHOMKoW "ApxuB". Ha gucnnee nosBuT-
cs coobLeHune:

MoyacoBon apxus

B 3TOM apxuBe XpaHATCA 3HAYEHUSI CYMMapHOro (MHTerpanbHoro)
obbema (konuyecTtBa) npoleawen no TpybonpoBody KMAKOCTU, 3adUKCUpOo-
BaHHbIE MO UCTEYEHMM KaXKOAOro Yaca B TeyeHue nocnegHunx 1925 yacos. Ons
BXO4a B apXuB Hago BOCMNOfb3oBaTbCs kHonkow "Beoa". MNpun ogHoOHanpaBneH-
HOM M3MEepeHNV NapameTpPoB NOTOKA Ha AMCMNee NosiBUTCS CoobLLeHne:

[uncno. mecsu. roq — yacel : MMHysTbl]
U1 [umcneHHoe 3HayeHwue, M3]
u2 [umcneHHoe 3HayeHue, M)

51



Mpu OByHanpaBneHHOM W3MepeHUn napameTpoB MOTOKa Ha Aucnnee
nosiIBUTCS cooOLLeHne:

[uncno. mecsau. rog — yackl : MUHYTbI]
2U1 [4uncneHHoe 3HaveHue, M3]
2U2 [uncneHHoe 3HaueHme, M7

Ons gvxeHns Brny6b apxvea ucrnonbayetcs kHonka "Mpocmotp U, a
Ons ABMXEHWs NO apxvBy B OOpaTHOM HanpaBneHWM WUCMOMb3yeTcsl KHOMKa
"Mpocmotp .

[na yckopeHHOro nepenBwiXeHUs MO apxXvBy KHOMKU "Mpocmotpf”,
"Mpocmotp U" HeoBxoaumo yaepxuBaTh HaxaTbiMm Gonee 3 c.

BosspaT n3 nwoboro nyHkta pexuma "lMoyacoBon apxuB" B pexuM
"MiamepeHns" ocyLLecTBASETCS C NOMOLLbIO KHOMKK "ApxuB".

19.3. Onga nepexoga u3 pexvma "NamepeHna" B pexum "TOCyTOYHbIN
apxuB" HeobxoanMo BOCMONb30oBaTbCA KHOMKow "ApxumB". Ha aucnnee nossutcs
coobLleHue:

Moyacoson apxus

3aTeM Heo6xoAMMO Bocronb3oBaThest kHomkamu "Mpocmotp N, "Mpo-

CMOTp U", no nosiBneHus Ha aucnnee coobLeHus:
[MocyTouHbIN apxuB

B 3TOM apxmBe XpaHATCA 3HAYeHUs CYMMapHOro (MHTerpanbHOro)
obbema (konmdecTtBa) npoleawen no TpybonpoBody KMAKOCTU, 3adnKCUpOo-
BaHHble MO MUCTEeYEeHUU KaxdblX CYTOK B TedeHue nocnegHux 2200 cytok. [ns
BXO4a B apXuB HaZo BOCMNONb30BaTbCA kHoMkow "Beoa". Mpu ogHoHanpaBneH-
HOM M3MEpEeHNV NapamMeTpPoB NOTOKA Ha AMCMIee NOSABUTCA coobLLeHne:

[uncno. mecau. rog — vacsl : MVIHy;I'bI]
U1 [4uncneHHoe 3HaveHune, M)
u2 [uncneHHoe 3HaveHue, M3]

Mpwn AByHanpasneHHOM WU3MepeHUN nNapaMeTpoB NOTOKa Ha gucnrnee
nosiBUTCS coobLleHmne:

[umcno. mecsu. rog — 4vachl : MUHYTHI]
2U1 [4uncneHHoe 3HaveHue, M3]
2U2 [4uncneHHoe 3HaveHue, M3]
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Ons aeuxenus Briy6b apxmea ucnonbayetcs kHonka «Mpocmotp Uy, a
Ons ABWXEHWst NO apxvBy B OOpaTHOM HampaBneHWM MCMOMb3yeTcsl KHOMKa
«MpocmoTp f».

[INA YCKOPEHHOTo MepenBuKeHNs no apxusy kHornku «MpocmoTpfly,
«Mpocmotp U» Heobxoammo yaepxmeaTh HaxaTbiMu Gonee 3 c.

BosspaTt 13 nwoboro nyHkta pexuma "loyacoBon apxuB" B pexuM
"MiamepeHns’" ocyLLeCcTBSAETCS C NOMOLLbIO KHOMKK "ApxuB".

19.4. Onqa nepexoga u3 pexuma "N3ameperus" B pexum "lNepepbiBbl
yyeTa" HeobxoouMO BOCMONb30BaTLCS KHOMKOW «ApxvB» Ha gucnnee nossut-
cs coobLleHune:

Moyacoson apxus

3aTeM Heo6XxoAMMO Bocrnonb3oBaThest kHomkamu "Mpocmotp N, "Mpo-

CMOTp U", no nosiBnenvs Ha gucnnee coobLLeHNs:
MepepbiBbl y4eTa
B aTom apxuBe xpaHATcs gatbl M Bpemsa nocnegHunx 100 nepepbiBOB yyeTa.

Ecnu Bocnonb3oBaTtbes kHonkon "Beoa", To Ha gucnnee nosiBUTCA Co-
obLeHune:

OT [4ncno. mecsu,. rog.— 4ac:MuH.]

0O [uncno. mecay. rog — Yac:MuH.]

npu 3TOM Ha BepxHeW cTpoke oTobpaxaeTcs Aata U Bpemsi Hadana nepepbisa
yyeTa (nponagaHue NUTaHWUsi UM BHYTPEHHAS HEMCNPABHOCTb, OOHapyXuBae-
Masi CpeAcTBaMU CaMOAMarHOCTUMKK), @ Ha HWXKHEW CTPOKE AaTta U BpeMsi OKOH-
YaHus nepepbiBa yyeTa.

[Ona gsxenns Brny6b apxvea mcnonbkayetcs kHonka "Mpocmotp U, a
ONS OBWXEHUSA Mo apxuBy B 0OpaTHOM HanmpaBrieHWM MCNOMb3yeTCA KHOMKa
"Mpocmotp "

[Ns yCKOPEHHOro nepeaBuxeHuss no apxuey kHorku "Mpocmotpfl”,
"Mpocmotp U", HeoBxoanmo yaepxuBaTh HaxaTbiMu Gornee 3 c.

BosBpaT 13 noboro nyHkTa pexuma "lNepepbiBbl yyeTa" B pexum "A3-

MepeHua" ocyLLecTBNsAeTCst KHonkon "Apxus".
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19.5. [ina nepexoaa u3 pexuma "3mepeHns" B pexnm "Apxu napa-
mMeTpoB" Heo6xoanmMo BoCnonb30oBaTbCcs KHonkon "Apxms" Ha gucnnee nosisut-
cs coobLleHue:

Moyacoson apxus

3aTeM HeoBXOAMMO BOCMOMbL30BAaTLCA  kHomkamu  «MpocmoTpy,
«MpocmoTp U», [0 NosIBNEeRUs Ha avcnnee OAHOTO 13 ABYX COOBLLEHMIA:

unu  ApxuB napameTpoB

KaHan 1

unu  ApxvB napameTpoB
KaHan 2

B aTnx apxmBax xpaHATca gaTbl U Bpemsa nocnegHnx 20 naMeHeHuin
nporpamMmmMmpyembix napameTpoB pacxogomMepa COOTBETCTBEHHO Ansi kaHana 1
W KaHana 2.

Ecnu Bocnonb3oBaTtbes kHonkon "Beoa", To Ha gucnnee nosiBUTCA Co-
obLieHune:

[uncno. mecsay. roq — 4vac : MuH.]

[uncneHHoe 3HaveHne] Dy

[umcneHHoe 3HaveHne] Qmax

[uncneHHoe 3HaueHne] Vewm
Ha BEpXxHeW CTpoKe aucnnesa oTtobpaxaeTcsa gata U BpeMsi U3MEHEHMS Mpo-
rpaMMupyemMbix NapameTpoB pacxogomepa, Npou3Be4eHHOro nonb3oBaTenem,
Ha BTOpoWn cTpoke — anameTp Dy, Ha TpeTben — MakcumanbHbI pacxoq Qmax
MU Ha 4YeTBEPTON — BENUYMHA KOMMEHCAUMM COBUra XapakTepucTuku npubopa
(Vem).

[na nepepBuXeHUs NO apxvBy Wcnonb3yite kHomku "Tpocmotpfl”,
"Mpocmotp U".

[Na yCKOPEHHOro nepeaBuxeHuss no apxuey kHorku "Mpocmotpfl”,
"Mpocmotp U" HeoBxogumo yaepxmBaTh HaxaTbiMu Gonee 3 c.

BosepaT u3 nioboro nyHkta pexvma "ApxvMB napaMeTpoB" B pexum

"MamepeHns" ocyLlecTBnseTcsa KHoMkow "Apxms".
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20. NAPOrPAMMHOE OBECINEYEHUE U BbIBO
MHOOPMALIUK HA KOMMNBIOTEP

20.1. MporpammHoe obecneyeHwe.
20.1.1. B pacxogomepe AKPOH-02 npumeHeHO nporpammHoe obec-
neyenne (MO) AKR2-1(2, 3)-2011.

MO 3awmeHo YeTbipexaHayHbIM KOAOM AOCTYNa, MHAMBUAYaNbHLIM ANst KaX-

OT HecaHKLMOHNPOBaHHOM KOPPEKTMPOBKM

poro npubopa. YposeHb 3awmTtbl — C (B cootBetcTBUMN ¢ MU 3286-2010). Ooc-
TYN K KHOMKe, paspeluaiolieli BBOA HOBbIX NapamMeTpoB, 3aKpbIT KPbILUKOM,
nnombupyemon npoBepstoLLen opraHnsauun.

Hoctyn k MO yepes nHTepdenc HesoamoxeH. o nHTepdency Boamo-
)KeH TONbKO BbIBOA apXMBHOW MHpOPMaLMN 1 M3MEPEHHbIX 3HaYeHul obbem-

HOTO pacxoaa v CyMMapHoro o6bema.

20.1.2. NgeHTnduKauMOHHbIE AaHHbIE MPOrpamMmMHOro obecneveHus
HanmeHoBaHvne | NoeHTudun- | Ne Bep- Lincpposon AnropuT™m Bbl-
Nno KaumoHHoe | cum MO MaeHTMdUKaTop| YmcneHnsa und-
HanmeHoBa- MO (KOHTPOMb- | POBOrO MAEHTU-
Hue NO Hasg cymma) dukatopa NO
MpowmwnBka
(BCTpOEHHas
nporpamma)
AKR2-2-2011 328-4 B2(22011) 3528 CRC16

NaeHTumnkaumoHHble AaHHbIE NPOrpaMMHOro obecneyeHnst MOXxHo
nocmoTpeTb B pexume "Cnpaska"
20.1.3. Ona Bxoda B MeH "CnpaBka" HeobxoOAMMO HaxaTb KHOMKY
"M". Ha aucnnee nossutcs:
MeHto nonb3oBaTtens
C nomoLbi KHOMOK "I'IpOCMOTpTT", "MpocmoTp U" HeoBxogumo goiv oo nyHKTa
meHto "Cnpaska" n Haxatb KHoMKy "Beoa". Ha ancnnee nosBuTcA:
Mporpamma
AKR2-2-2011
Mpu panebHeiiwem HaxaTum kHonok "TpocmoTpf”, "Mpocmotp U" Ha akpaH By-

[yT NnocnegoBaTenibHO BbiBEAEHbI:
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VaoeHTnmrkalLmoHHoe
HaumeHoBaHwue MO
328-4

Homep Bepcum MO
B2(22011)

KoHTponbHasa cymma
3528
AnropuTm BblYMCNEHNS
CRC-16

Onsa Bbixoga B pexum "U3amepeHusa" Heobxoammo ABa pasa HaxaTb
KHomky "M".

20.2. BbiBoa nHdopMaummn Ha KomnbloTep Yepes nHTepderic RS-232.

20.2.1. MNogknounTb pacxogomep K KOMMbIOTEPY B COOTBETCTBUM CO
CXeMOW COefMHEHWU, NPUBEAEHHON B MPUNOXeHWM 6 (AnvHa NHUKM CBA3W He
6onee 15 m).

Onsa cumTbiBaHMA MHdopMauum ¢ npubopa yepes uHTepderic RS-232
npunaraetcs nporpamma «CurHyp 6asa gaHHbix». C ee MOMOLLbI0 MOXHO No-
NyunTb TeKyluMe 3HavyeHus ob6beMHOro pacxoga M CKOPOCTW MOTOKa, a Takke
COLEPXMMOE apXMBOB: MO4YAaCOBOro, NMOCYTOYHOIO, U NEPEPLIBOB y4eTa.

20.3. BeiBog nHdopmaumm Ha komnbloTep Yyepes uHtepdgeric RS-485

20.3.1. MNoakniounTb pacxogoMep K KOMMbHTEPY B COOTBETCTBUM CO
CXEeMOW COefMHEHWU, NPUBEAEHHON B MPUMNOXEHUN 6 (ONvHA NUHUKM CBA3W He
6onee 1200 m). Ons nodknroYyeHUs1 K KoMnbiomepy uHmepgelica RS-485
Heobxodum koHeepmop RS485 — RS232 unu RS485-USB.

Onsa cunTbiBaHMs MHdoOpMauun ¢ npubopa yepes nHTepderic RS-485
npunaraetcs nporpamma «CurHyp 6asa gaHHbix». C ee MOMOLLbI0 MOXHO No-
NyunTb TEKyluMe 3HayeHus obbeMHOro pacxofa M CKOPOCTU MOTOKa, a Takke
COLEPXXMMOE apXMBOB: MO4aCOBOro, MNOCYTOYHOrO U MEPEpPLIBOB yveTa Ansi Ka-
XOO0ro kaHana.

20.4. TlpM mcnonb3oBaHWM NPOrpaMM CTOPOHHMX MpoM3BOAUTENEWN

naysbl Mexay 3anpocamm K anI60py OOJKHbI 6bITh Gonee 1 cek.
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21. BOSMOXHbIE HEUCITPABHOCTW N METOAbI UX
YCTPAHEHUA

21.1. ObLme ykasaHus.

21.1.1. YcTpaHATb HeUcnpaBHOCTM AONYCKaeTCsa TOMbKO MpU OTKM0-
YEHHOM NUTaHWMN.

21.1.2. MNpoBepka pacxogomepa nocre ycTpaHeHus OBHapy>KeHHON
HencnpaBHOCTM AOSMKHA NMPOU3BOAUTLCH CNELMANNCTOM No 06CNyXMUBaHMIO.

21.1.3. MNMepeyveHb Hanboree 4YacTo BCTPEYALLUUXCA U BO3MOXHbIX

HeuncnpasHOCTeN nNpusedeH B Tabn.3.

Tabnuuya 3
HavmeHoBaHne He- | BeposiTHas npuunHa Cnocob ycTtpaHeHus
MCMPaBHOCTK, BHELL-
HMe npOosBMEHVs W
AONOMHUTENbHbIE
npu3Haku
Mpn BkmtoyeHnn nu- | OTcyTCTBYET  Hanpsike- | YCTpaHUTb  MPUYUHY
TalLlero Hanpshxe- | HWe ceTu OTCYTCTBMA  CETEBOIO
HUA He ropuT uund- HanpsXeHust
poBoK gucnnem Ob6opBaH ceTeBOM Ka- | BoccTtaHOBUTL ceTeBON
Genb kabenb
Meperopenu npeno- | OTKNYMTbL pacxopo-
xpanutenun FU1 n FU2 mep oT cetn. OTKpbITb

Kpbiky B3-6; 3ame-
HWTb NpPeAoXpaHuTenu
MokasaHna  pacxo- | ObpbiB kabens, Hapylwe- | [poBepuUTbL COCTOSHME
Aomepa paBHbl Hy- | HUWE 3MEeKTPUYECKOro KoH- | kabens n KOHTaKToB B
Mno; WHOEKC aMmnnu- | TakTa B KIEMMHOW KO- | KIEeMMHbIX KONoAKax
TyObl  yNbTPasBYKO- | NOAKE
BOro curHana paseH | OcnabneHo HaTspkeHue | Mpoumssectn  nepeyc-
HYI0 LIenoYex, cMecTunuck | TaHoBky [MM1-1
YCTaHOBOYHbIE MPOdUNn.
OtcyTtcTBUE cmas3km Me- | CHaAtb  YU1(+V) nu
xay wusnyyawowmmu no- | YU2(-V), ounctutb ot
BepxHocTaAMKn  YWU1(+V), | rps3an m HaHecTu crion
YW2(-V) n cTeHkowh Tpy- | HOBOW CMasKu
6onpoeopaa.

TpyGonposog He 3anon- | MpoeepuTe  Hanuyue
HEH M3MepsieMON KMOKO- | XUAKOCTU B TpyGe.
CTbi0.
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B xuokoctm Gonbluoe
KONMMUYECTBO ra3oBbIX UMK
TBEepAbIX BKMNHOYEHUA.

BonbLuion crnon HapocToB
Ha BHYTPEHHEN CTeHke
TpYyObl.

OT6uTb HapocCThl, cae-
naTb BCTaBKy W3 4ucC-
TOro Kycka Tpy6bl.

HeucnpaeHocmu, o6Hapyxueaembie cpedcmeaMu camMoluazHOCMUKU

HaumeHoBaHne He-
NCNpaBHOCTH, BHELL-
HUEe MposIBNEHUS WU
[OMNONHUTENbHbIE
npusHaku

BeposiTHas npuunHa

Cnocob ycTpaHeHus

HeucnpasHocTtu 1- 5:

OTKa3 MUKpPOCXeMbI na-

Ornpaska npubopa

owurbka namaTn MATU opraHusauum-
N3roToBUTENIO
HeuncnpaBHocTn 6-11: | OTka3 MUKpPOCXeMbI Ya- OtnpaBka npnbopa
Owwubka Tanmepa COB pearibHOro BpEMEHW. | opraHusaumm-
N3roTOBUTENIO.
HeuncnpasHocTb 12: C6oW yacoB peanbHoOro YCTaHOBUTb TeKyLme
He YCTaHOBMEHbI | BPEMEHU gaTty n Bpems cornac-
yaceol Ho n.10.4.2
HeuncnpaBHocTb 13: Ortka3 mukpocxembl TDC | Otnpaska npubopa
Het cBssn ¢ TDC opraHusauum-
N3roTOBUTENIO.

HeucnpasHocTb 14:
HedekT nutaHus

HanpskeHue nuTaHns
npubopa meHee 187 B

MopaxntounTb NpMbop K
NVHAW C HanNpshXeHem
+22

CTKU OOnblLUOEe KONM4YecT-
BO rasoBbIX MUK TBEPAbIX
BKITHOYEHWI.

220 53 B
HewucnpasHocTtb 15: Tekywee 3HadeHune pac- | MNepeycrtaHoBUTHL
Q > Qmax xoga Oonblue Makcu- | BEpXHUW npepen us-
ManbHOro MM B XWMAKO- | MEPSEMOro  pacxoga

cornacHo n.9.2.4,

Mpwv c6oe YacoB peansHOro BpeMeHU B NEBbI BEPXHWIA yron aucnres

AONOJTHUTENBbHO BbIBOOAUTCA TEMHbIN NPAMOYrofibHUK. Pacxop,omep npoaoka-

€T BblUNCIATbL U PUKCUpOBaTb cymmapruZ 06beM, HO no4vacoBble U NOCyTOu4-

Hble apxvBbl He BedyTcHA. Ecnv npu BbikntoyeHUn pacxogomepa us cetn 220 B

npomcxoamT c60oi YacoB - 3TO CBUAETENLCTBYET O paspshKeHHON GaTapee.

[ns yctpaHeHus nobon HemcnpaBHOCTW, OOHApPYXXEeHHOW cpeacTBamu

camMoanarHoCTuku,

uzzomosumerio.
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22. TEXHUYECKOE OBCITYXUBAHUE

22.1. ObLme ykasaHwus.

22.1.1. TexHnyeckoe ob6cCnyxkvBaHue nNpPOU3BOAMT NpeanpuaTHe-
notpebutens. CHUMaTbL NNOMObLI (MACTUYHbIE NeYaTn) B TEYEHWUEe rapaHTURHOrO
CpoKa MMeeT NpaBo TONbKO NPeanpUsaTNe-n3roToBuTenNb.

22.1.2. Mocne ycTpaHeHus HeucnpaBHOCTEN HeOOX0OUMO MPOBEPUTb
YHKLUMOHUPOBaHNE pacxogomepa.

22.2. Mpodunaktnyeckoe obcnyxrsaHne NPoOBOAMTCA pa3 B NONroaa.

22.2.1. Tpu npodwunakTuyeckoM oOCnyXMBaHUM MpPOBOASTCA Crie-
aytowne paboTbl:

» BHELUHWUIA OCMOTP;

» npoBepKa YMCTOThI U3ny4yatoLlern nosepxHoctn YU1(+V) n YN2(-V);

» npoBepka cocTossHUA kabens cesasu mexay YWN1(+V) n YU2(-V);

» npoBepka cTeneHn HaTshkeHus uenodek. B cnyyae ocnabnenus
HaTSXXeHWsA LenoYyek NoaTsHYTb UX C NMOMOLLBbI HATSPKHBIX BUHTOB
(npunoxexue 3)

22.2.2. lMNepep nposegeHneM npodunakTmyeckoro obcnyxmeaHuns oT-

KIMOYUTb pacxogomep OT CUITOBOM NUTAIOLLEN CETU.

22.2.3. lNMpoBeas noaroToBUTEmNbHbIE ONepaunn, NPUCTYNUTb K Npodu-
NaKTU4eCKoMy OBCYXXUBaHWIO.

BHeLlwHU 0OCMOTP AOMKEH BKMNOYaTh:

»  NpOBEpKy COCTOSHMSA Kabenew, COEeAMHSIIOLLMX YU1(+V) n

YWN2(-V) obounx kaHanoB ¢ b3-6;

»  NpOBEpKy COCTOSHUS u3nyyawowmx nosepxHocten YU1(+V) u
YW2(-V) ob6omx KaHanoB, Ha KOTOPbIX HE AOMKHO ObITb pPXXaBUMHbI
(pkaBYMHY yoanuTb MENKO3epHUCTON HaxaayHon Gymaron). lNe-
pen cHatnem YN1(+V) n YN2(-V) obomx kaHanoB criegyet oTme-

TUTb MECTO UX PacnoJioXeHNA Ha YCTaHOBOYHbIX npodunsx.
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23. NMPABUNA XPAHEHUA

23.1. YcnoBua XpaHeHMs W TPaHCNOPTMPOBAHMSA PacxoOgoMepoB
[OIDKHbI OCYLLECTBATLCA MO YCNoBuaM xpaHeHus 3 no FOCT 15150 (-30 °C <t
<50°C)

23.2. Pacxogomepbl B ynakoBKe MpeanpusTUS-U3rotoBuTens MoryTt
XPaHUTBLCA B YCINOBMSAX KanuTasnbHbIX OTannBaeMbiX NOMELLEHWUIA NPU OTCYTCT-
BUW B BO3[yXe MapoB KWUCIOT, LenoYen 1 Apyrux BpegHbIX BELLeCTB.

23.3. Cpok XpaHeHMs pacxodOMepoB B YyMakoBke MpeanpuATUs-

N3roToBnUTENA OAuH roa.

24. TPAHCINMOPTUPOBAHUE

24.1. YcnoBus TpaHCNOPTUPOBAHNSA pPacxXxo4oMepoB AOSHKHbI COOT-
BETCTBOBATb YCNoBuAM TpaHcnoptupoBanus 5 no FOCT 15150 (-30°C <t<
50°C).

24.2. MNepep TpaHcnopTUpoBaHWeM Npubopbl U OOKYMEHTauUus, BXO-
Odume B KOMMMEKT pacXxo4oMepa, AOMKHbI ObiTb yNakoBaHbI.

PekomeHayeTca Mcnonb3oBaTb TPAHCMOPTHYD Tapy WM NEPBUYHYHO

yNakoBKy npeanpuaTna-nm3rotoBuTend.
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25. NOBEPKA

25.1. TepBuyHas noBepka pacxogomepa NPoBOAMTCS NP BbiNycke 13
NpOM3BOACTBA W MOCIEe PEMOHTA.

lMoBepka pacxogomepa nocrne YCTpaHEHWS HEUCNpPaBHOCTEN, He
BNUSIIOLLUNX HA METPONOrMYeckne xapakTepucTuku (3ameHa npegoxpaHuTenen,
NpoBOAOB, pa3beMOB U1 T.M.), He NMPOBOAUTCS.

25.2. MNepuogmnyeckaa noBepka pacxogomepa NpOBOAUTCH MPU 3KC-
nrnyaTtaumm He pexe ofHoro pasa B 3 roga.

25.3. BHeouepegHas noBepka pacxogoMepa MpOBOAUTCS MpU 3KC-
nnyaTtaumm B criegyloLwmux cnyyvasx:

1 - Npy noBpexaeHUn Nnom6bl U yTpaTe LOKYMEHTOB, NOATBEPXAA0-
LLMX NPOXOXAEHME pacxogoMepPOM NeEPUOaNYECKON NOBEPKM;

2 - npy BBOAE B 3KCNIyaTauuio nocre xpaHeHust bonee AByx ner.

25.4. MeToauka noBepKu pacxoaomepa.

OnpepeneHne OCHOBHOW MOrPeLLIHOCTM pacxogomMepa AdonyckaeTcs
npoBOaUTbL ABYMS cnocobamu: pac4eTHO-UMUTALMOHHbLIM U NPONUBHBLIM (Ha
pacxoaomepHOM yCTaHOBKe).

25.4.1. MNpu npoBedeHUN MOBEPKU OOIMKHbI BbIMOMHATLCS Onepaumu,

yKa3aHHble B Tabn.4

Tabnuua 4
HanmeHoBaHue onepauun Homep nyHkTa
lMpoBepka BHeLLHero Buaa 25.4.51.
Onpo6oBaHue 25.4.5.2.
OnpegeneHne 0OCHOBHOW MNOrPELLHOCTH 25.5;25.6

25.4.2. Cpepnctsa noBepku
25.4.2.1. lNpn npoBedeHUM MNOBEPKM OOSMKHbI ObITb MPUMEHEHBI Cpea-

CTBa U3MEPEHUN, YKa3aHHble B Tabn.5.
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Tabnunyab

Homep HavmeHoBaHMe 3TanoHHOrO cpeactBa M3MEpPeHWn  unu
NMyHKTa [0- BCromMoraTenbHOro cpeactBa MNOBEpPKW; HOMep AOKYMeHTa,
KyMeHTa NnQ pernamMmeHTupyrouwlero TexHm4eckme Tpe6OBaHVIF| K cpencTsy,
nosepke paspsa no rocyaapCTBEHHOW MOBEPOYHOM cxeme W (1nu)
MeTponiornyeckne U OCHOBHble TEXHUYECKMNE XapaKTepUCTUKN

25.5;25.6 | lNMcuxpomeTp acnmpaumoHHbii M34, ananasoH usmepeHumn
oTHocuTenbHon BnaxHocth 10 + 100 %.

CTeKNsHHbIV XXUOKOCTHBIN TepmomeTp TI1-4, AnanasoH ns-
MepeHwit Temnepatypbl 0 + 50 °C.

BapomeTtp-aHepoug MO-49-A

BonbTmeTp yHMBepcanbHbIn uudposon B7-53/1; cuna nocrto-
sAHHoro Toka 10 MKA + 2 A, norpellHocTb + 0,15 %; Hanpsike-
HWe nepemeHHoro Toka 0,2 + 700 B, norpeluHocTb

+0,8 %.

PyneTtka nameputensHas, metannunyeckas - 3MNK3-10 AYT/1
FOCT 7502-89. lNpegen wusamepeHua 10 M; NOrpeLlHOCTb
+ 0,5 Mm

25.6 YcTaHoBKa AN NOBEPKN CHETYMKOB XONOAHOW U ropsiyen
Boabl YIBI, ananasoH namepexun 0 + 20 My, Temnepary-
pa KoHTponupyeMoii cpeasl 4o 90 °C

YcTaHoBKa noBepo4Has pacxogomepHas YIIMP-500, pabo-
Tarowas Ha Boge, norpeluHocTb £ 0,3 %, npeaensl namepe-
Husi 0,03 + 500 M*/u.

PacxogomepHast yctaHoBka «[NOTOK MY-309», ananasoH
namepenun 0,03 = 30 M>/u, OTHOCUTENbHAS NOrpeLLIHoOCTb He
6onee + 0,3 %

[onyckaeTcs npuMeHeHne ApYrux CPeacTB M3MEPEHWN C  aHanorny-
HBIMW  WUIN NYYLIMMU METPOSOTMYECKUMN XapakTepUCcTMKamm.

25.4.2.2. Bce cpeacTtea M3MepeHUIn JOMMKHbI ObITb MOBEpPEHbI OpraHa-
Mu ['oCcyaapCTBEHHOW METPONOrnyYeckon cnyxbbl 1 MMeTb OEWCTBYOLIME CBU-
JeTenbcTBa O NOBEPKE MMM OTTUCKU MOBEPUTENBHBIX KIENM.

25.4.3. TpeboBaHus 6e3onacHoCTH

25.4.3.1. K npoBeaeHnio noBepku JonyckaTca nuua, usyymsluve Py-

KOBOACTBO MO 3Kcnnyartauun.
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25.4.3.2. Mpwn ycTaHOBKE M MOHTaXe pacxodoMepoB AOSDKHbI CTPOro

cobnogatbes npasuna TexXHUKU ©6e30MacHOCTUN, U3MOXEHHblE B pasaene 7

"YkasaHusa mep 6esonacHocTun".

BUA:

25.4.4. YcnoBus NoBEPKU U NOATrOTOBKA K HEN

[Mpn npoBegeHnn noBepkn AOMKHLI cobnogaTeCa cneayowue ycno-

\4

TemnepaTypa okpyxatoLlero sosayxa (20 t 5) °C;
oTHocuTenbHas BnaxHocTtb oT 30 Ao 80 %;

aTmocdepHoe gasnenune ot 0,084 no 1 MIa (ot 630 po 800
MM PT.CT.);

TemnepaTypa KoHTponupyemoii cpeasl (Bogsl) (20 * 5) °C;
NUTaHWE: OT CeTU MEPEeMEHHOro Toka HanpskeHnem (220 =+
4,4) B, vactoTon (50 = 0,5) I'y;

OTCyTCTBUE BMOpaLuM, TPSCKM, MarHUTHOrO MoOJisi, KPOME 3eMHO-
ro;

nepe HayanomM NoBepKN pacxoaoMep A0MKeH ObiTb BblAEPXKaAH B
yKa3aHHbIX BbILLE YCMOBUSAX B BbIKIMIOYEHHOM COCTOSIHUM HE Me-
Hee 1 y;

nepes Havarnom MoBepKW pacxofoMep OOSMKEH ObiTb BblaepXkaH

BO BKITHOYEHHOM COCTOSIHUM HE meHee 30 MUH.

25.4.5. NpoBeaneHne NoBepKu

25.4.5.1. lNpoBepka BHeLLHEro B1aa.

Mpu npoBepke BHELUHErO BMAA AOMKHO OblTb YCTAaHOBMEHO COOTBET-

CTBME MapKMpOBKM, yka3aHHOM B pa3gene "MapkupoBaHue n nnombuposaHune”

PyKOBO,D,CTBa no 3Kcnnyartaunn, KOMNMEeKTHOCTU AaTynKa pacxoaa, yKa3aHHOl71 B

nacrnopTe, a TakKke COXPaHHOCTb MoMObI Ha B3.

Mpun NpoBepke BHeLIHEro Buaa pacxogomepa AOMKHO BbiTb yCTaHOB-

NEeHO OTCYTCTBME MeXaHU4YeCKNxX NoBPEXAEHUN.
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25.4.5.2. OnpoboBaHue

YcTaHoBUTbL pacxogoMep B COOTBETCTBUM € pasgenamm 8 — 12.

Mpu nogknoveHMM pacxogomepa K NMUTaKLWER CeTUM BbIMOSHAETCS
nporpamma CaMmoauarHoCTMPOBaHUS, U MOCNe ee 3aBepLUeHUs aBTOMaTU4eCKm
yCTaHaBNMBaETCA pexuMM OTOOpakeHUs TeKyLUX 3HayYeHUn M3MepsaeMbiX Be-
nmunH (pexum «MamepeHner), 4To cBugeTenscTeyeT 06 MCMpaBHOCTM pacxo-
aowmepa.

25.5. OnpegeneHne OCHOBHOW MOrpewHOCTM pacyeTHo-
MMUTaLMOHHbLIM CNOCOGOM.

OnpepneneHne OCHOBHOM MOTPELLHOCTM pacxofoMepa NpoBoAUTCs Ang
Kaxkgoro kaHana.

Mpn onpepeneHun OCHOBHOW MOrPELUHOCTM pacxogoMepa pacyeTHo-
UMUTaLMOHHBLIM cnocobom [M-1 ycTaHaBnuBaeTcs Ha 3arfyLeHHOM C OfHOM
CTOPOHbI MPSAMOSIMHENHOM OTpe3ke TpyObl, 3anofHEHHOM BOLOW, AMWMHOW He
meHee 500 MM, C BHYTPEHHUM AnaMeTpom He meHee 40 MMm.

[ns onpegeneHns OCHOBHOW MOrpeLIHOCTN PacYeTHO-UMMUTALMOHHBLIM
cnocobom HeobxoamMmo onpefennTb napameTpbl NPSMOMMHEWHOro OTpeska
TpyObI:

» onpenenvTb ANNHY BHELLHEN OKPYXXHOCTWU UMW BHYTPEHHWUIA OMaMeTp OT-
peska TpybonpoBoaa, ToNnwuHy cTeHkn Tpybonposoaa, matepuan Tpybo-
nposofa, TUM U3MepPAEMONn cpefbl, BEPXHUIA npeaen u3mMepsiemMoro pac-
Xofa Ans gaHHoro Tpybonposoaa (cMm. Tabn.1);

> npu nomowm kHonok "Mpocmotp N unm "Mpocmotp U, "Apxus”, "Beoa",
"MeHI0", BBECTU 3Ha4YeHUs 3TUX NapamMeTpoB B NamsTb npubopa B COOT-
BeTCTBUM C pasgerniom 10;

»  nepBuYHbIA NpeobpasoBartens [1M-1 ycTaHOBUTL B COOTBETCTBUM C pas-
penom 11;

»  YCTaHOBUTbL HyJlb PAacxXO4oOMepa B COOTBETCTBUM C pa3sgeniom 12.

OnpeneneHne OCHOBHOW MOTPELUHOCTV  pacyYeTHO-UMUTALMOHHBIM

crnoco6om npoBOANTCA NPU HYyNeBOM pacxone B TPeX KOHTPOJIbHbIX TOYKaxX
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AvanasoHa nsmepeHusi cootseTcTBeHHo 20%, 50% wu 100% oT BepxHero npe-
Aena usmepeHus pacxoga B pexume "Mmut. nosepka”.

[nsa atoro HeoOXo4MMO NepenTn U3 pexmnma "NamepeHus” B pexum
"MimuT. noBepka" npu nomoLum kHonku "M"; Toraa Ha gucnnee nosiBUTCA Coo6-
LieHue:

MeHto nonb3oBartens

Hanee nouck pexuma "MmnT. nosepka" ocyLecTBNSETCA C NOMOLLbIO
kHonok "Mpocmotp " unm "Mpocmotp U". Ha aucnnee [omkHO NOSBUTLCS CO-
obLieHune:

" INoBepka"

Bxog B pexum "loBepka" ocylecTBNSeTCA C MOMOLLbI  KHOMKK

"Beoa". Ha gucnnee nosiButcs coobLieHne:

Kanan [Homep kaHana]

[na Bbibopa kaHana HeobxoaMMo HaxaTb KHonky "Beoa". Ha gucnnee
NoSIBUTCS MUratoLmii Kypcop. ViaMeHeHne Homepa KaHana npovM3BoauTCst KHOM-
kon "lpocMoTp", NOATBEPXKAEHNE U3MEHEHUI - KHOMKon "BBoAa", oTkas oT M3-
MeHeHun — kHonkon "M". NoBepka ByAeT NpoBoANTLCSA TOMNBLKO AN BbIGpaHHOTO
KaHana.

Oanee nowuck pexuma "MIM1T. noBepka" OCyLLLeCTBNSETCSA C MOMOLLbIO
kHonok "Mpocmotp " unu "MpocmoTp U". Ha ancnnee [omKHO NOSIBUTLCS CO-
obLeHure:

"MmunT. noBepka"

Kanan [Homep kaHana]

Bxoga B pexum "VIMuT. noBepka" OCyLLECTBMASETCS C MOMOLLbIO KHOMKN

"Beoa". Ha gucnnee nosButcs cooblueHne:
20% oT Qmax

Qi, [uncneHHoe 3HayeHue] M3y

U u [uncnerHoe 3HadeHue] m°
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rae Ha BepxXHel CTpoke Aucnnesi otobpaxaeTcs MTHOBEHHOE 3HAYEHUE UMUTU-
pPOBaHHOro pacxofa B NepBON KOHTPOSIbHOM TOYKE B MPOLEHTax OT BEepXHero
npeaena nsMepeHnst pacxofa M ero YNCIreHHoe 3HaYeHne, U3MepPEeHHOe pacxo-
JOMEpPOM, a Ha BTOPOM CTPOKe AUCMes - 3Ha4YeHne cyMMapHoro obbema, ms-
MepeHHOEe pacxoAoMepPOM B TOM e KOHTPOSbHOW TOYKe B m>.
N3mepeHne cpegHero 3HayeHnst pacxoga U CyMMapHOTo (MHTerpanb-
Horo) o6bema Ha4MHaeTcs Nnocre HaxaTusa KHoMku "Beoa" u octaHaBnuBaeTcs
nocne BTOporo Haxatus kHonku "Beoa". Ha gucnnee nossutcsa cooblyeHune:
20% OT Qmax
Qcp, M /4 [MCNEHHOE 3HAYEHME]

U u, M~ [uncneHHoe 3HayeHune |

Uu
roe Qe = T — cpefiHee 3HayeHWe pacxopa, M3MepeHHOe pacxo[oMepoM 3a
nepuog n3MepeHuns, KoTopbln 4ormkeH 6biTb He MeHee 300 c.
Uu — 3HayeHne cymmapHoro obbema, UsMepeHHoe pacxofoMepoM 3a ne-
pvoa U3MepeHus.

Mpy n3mepeHun cymmapHoro obbema B NIEBOM HWDKHEM Yriy Aucnies

nosaBnAaeTcAa CMMBOI «J‘ ».

C6poc namepeHHbIx 3HaveHnn Qcp u U u 1 noaroToBka k crnepytolLe-
MY U3MEPEHUIO OCYLLECTBMNSETCS OQHOKPaTHBIM HaxaTneMm kHonku "Apxus".
Mepexon k cnepylollen KOHTPONBbHOW TOYKE OCYLLECTBNSETCA C No-
MoLbio kHonku "MpocmoTp M unmn "Mpocmotp U". Ha aucnnee nossutca co-
obLieHure:
50% oT Qmax

Qi, [UMCeHHoe 3HaueHNe] M:ZH
U u [uncneHHoe 3HaveHne] m

r4e Ha BepxHen CTpoke AWchnes oTobpakaeTcsl 3HauyeHne UMUTUPOBAHHOIO
pacxoda BO BTOPOW KOHTPOSIbHOW TOYKE B MPOLEHTaxX OT BEPXHEro npegena
M3MEPEHNSI Pacxoda v ero YMCIeHHOe 3HaYeHne, M3SMEePEHHOEe PacXo4oMepoM,
a Ha BTOPOW CTPOKE AMCMNes - 3HauyeHne CyMMapHOro obbema, M3MepeHHoe

pacxo4oMepoM B TOW e KOHTPOSbHOW TOYKe B m>.
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M3mepeHne cpegHero 3Ha4YeHUs pacxofda U CyMMapHoro (MHTerparnb-
Horo) o6bema HauvMHaeTcs nocne HaxaTusi kKHonku "BBoa" n octaHaBnmBaeTcs
nocre BTOPOro Haxkatusi KHomnku "Beoa".

Mpn namepeHun CyMMapHOro ob6bema B NIEBOM HUXKHEM yrny aucnnes

noABnAeTCA CUMBOJ ((J. »

C6poc namepeHHbix 3HayeHut Qcp u Uu 1 noaroToBka K crneaytole-
MY M3MEPEHUIO OCYLLECTBMASETCA OAHOKPATHLIM HaXxaTeM KHomnku "Apxus".
[Mepexon k cnepylowen KOHTPOMbHOW TOYKE OCYLLECTBMSIETCA C Mo-
MoLLbto kKHonMkK "lMpocMoTp”. Ha ancnnee nosiButcs coobLueHne:
100% OT Qmax

QJ, [umcneHHoe 3HayeHue] My
U u [uncneHHoe 3HaYeHune] m°

roe Ha BepxHeW CTpoke aucnnest otobpaxaeTcs 3HavyeHWe WUMUTUPOBAHHOIO
pacxoga B TPeTbel KOHTPOSbHOW TOYKE B MPOLEHTax OT BepxHero npegena
N3MEepPEHUsT pacxoda MU ero YMCreHHoe 3Ha4YeHne, M3MepeHHOEe pacxogoMepomM,
a Ha BTOpPOM CTpOKe AWCMNEs - 3HaYeHWe CyMMapHOro obbema, uamepeHHoe
pacxogoMepoM B TOW XKe KOHTPOJSIbHON TOYKE B M2,

NamepeHne cpegHero 3HayeHnst pacxoga M CyMMapHOTo (MHTerpanb-
HOro) o6bema HauMHaeTCsl Nocne HaxaTusi KHonku "Beoa" n octaHaBnmBaeTcs
nocne BTOPOro HaxaTus kHomku "BeoA".

Mpn namepeHun CyMMapHOro ob6bema B NIEBOM HUXKHEM yrny aucnnes

nosaBnAeTcA CUMBOJ «J. »

C6poc namepeHHbix 3HayeHmin Qcp 1 Uu 1 noaroToBka K criegyroLe-
MY M3MEPEHMUIO OCYLLECTBMSETCA OAHOKPATHBIM HaXxaTueM KHomnku "Apxums".

OnpepenexHve OCHOBHOW OTHOCUTENbHOW MOrPELUHOCTU MpU M3mepe-
HUM pacxoda NPOBOAUTCS CPaBHEHMEM 3HAYEHUI pacxona, N3MEPEHHOro pac-
XOAOMEpPOM, CO 3HAYEHUSIMU UMUTUPOBAHHOTO pacxoaa.

OcHoBHasi OTHOCUTENbHAs NorpeLHocTb O onpeaensieTcs no opmy-

ne
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_Qep-0p

o -100%

roe Qcp = % - cpegHee M3MepeHHOe 3HadeHune pacxoda B KOH-
TPOIMbHON TOYKE 3a Nepuoa N3MepeHus, M /u;
Qp - pacyeTHOe (MMUTUPOBAHHOE) 3HAYEHNEe pacxoda B KOH-
TPOMbHOM Touke, M/4; (Qp = 20%, 50% 1 100% OT Quax)
Uu — cymmapHbIi 06beM, U3MEPEHHbI PAaCXOLOMEPOM;
t - nepvop namepeHus

OcHoBHasi OTHOCUTENbHAs MOrpPeLLHOCTb MPU N3MEPEHUN CYMMapHOro
(vHTerpanbHOro) o6bema (konuyecTsa) onpefensdeTca B TpexX yKa3aHHbIX TOY-

Kax guanasoHa no copmyrne
Uu — Up
O=—"T"T""100%
Up

rae Uu — cymmapHbii 06beM, U3MEPEHHBIN PACXO40MEPOM;

Up - pacyeTHoOe 3HayeHWe CyMMapHOro (MHTerpanbHoro) obbema B
KOHTPOMbHOW Touke 3a nepuoa uamepenus ( Up = Qp-t, roe t - nepyog nsme-
peHus).

MuHMManbHLIN Nepuog n3aMepeHnst 4omkeH bbiTb He meHee 300 c.

Pacxogomep cumTaeTcs BblAepXKaBLUMM MWCMbITAHUS, €Crii OCHOBHas
OTHOCUTENbHAsi NOrPELUHOCTb MPU U3MEPEHUNn 0O BLEMHOrO pacxoaa n cymmap-
Horo o6bema He npesbiwaeT 1,5% (0,75 oT npepena gonyckaeMown OCHOBHOM
NorpeLuHocTy).

BosBpaTt u3 noboro nyHkTa pexuma "lMoBepka" B pexum "N3meperHnsa”

OCYLLECTBNSAETCH ABYKPATHbIM HaXxkaTuem KHorku "M".
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25.6. OnpepeneHne OCHOBHOM MOrpeHOCTU Ha pacxofoMepHOun
yCTaHOBKe.

OnpederneHue 0CHOBHOU roepewHocmu pacxodomepa nposooumcsi
0ns1 Kax0020 KaHana.

McnblTaHMs MOryT NpoOBOAUTLCA Ha NMOBEPOYHOW PacxXo4OMEpPHOM ycC-
TaHOBKE OOBEMHbBIM, BECOBbLIM MUITN METOAOM CIIUYEHUS.

[ns onpefgeneHMss OCHOBHOW MOrpeLLHOCTU  pacxodoMepa Ha pac-
XO[AOMepHOW ycTaHOBKe Heobxoamnmo onpeaenvTb NnapameTpbl Tpybonposoaa:

- onpeaenuTb ANNHY BHELUHEN OKPY>KHOCTU UMW BHYTPEHHUI AnameTp
naMmeputensHoro TpybonpoBoga, TONWMHY CTeHKM Tpybonposoaa,
maTepuan Tpybonposoda, TUM KOHTPONMPYEMOW Cpefbl, BEePXHUN
npegen n3amepseMoro pacxoaa;

- npu noMmowm kHonok "lMpocmoTp”, "Apxus", "Beoa", "MeHo", BBeCTU
3HaYeHus1 3TUX NapameTpoB B NaMATb pacxogomMepa B COOTBETCTBUM
¢ pasgenom 10;

- MepBuUYHbIN npeobpasoBaTternsb -1 ycTaHOBUTL B COOTBETCTBUM C
pasgenamu 8, 11;

- YCTa@HOBMWTb HyNeBOE 3HA4YeHWe pacxoda B COOTBETCTBUM C pa3ge-
nom 12.

3HayeHns N3MEepEeHHOro pacxoga M cymmapHoro obbema oTtobpaxa-
I0TCA Ha gucnnee.

NamepeHne pacxoga v cymmapHoro obbema npoBoAMTCH B NATU TOM-
Kax gvanasoHa U3mepeHusi, COoTBeTCTBEHHO: (4 £ 2) %; (10 £ 2) %; (20 + 2) %;
(50 £2) % 1 (98 £ 2) % OT BepxHero npeaena n3amMepeHns pacxoaa.

OnpeneneHve OCHOBHOW MOrpeLLHOCTU MNPOM3BOAUTCA B pexumMe
"MponueHas nosepka"

Ons aToro HeobxoouMoO nepentn n3 pexuma "MiamepeHus" B pexum
"MponueHast nosepka" npu nomoLum kHornku "M"; Torga Ha gucnnee nosiBUTCS
coobLeHue:

MeHto nonb3oBaTens
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hanee novck pexvma "lMponvBHas noeepka " OCYLLIECTBRSETCA C MOMOLLbI
kHonok "Mpocmotp " unm "Mpocmotp U". Ha aucnnee [omkHO NosBUTLCS CO-
obLieHune:
"MoBepka"
Bxopn B pexum "lMoBepka" ocyLLecTBNAETCS C MOMOLLbIO KHOMKM
"Beopg". Ha gucnnee nosiButcs cooblieHne:

Kanan [Homep kaHana]

[na Beibopa kaHana Heobxoanmo HaxaTtb kHonky "Beoa". Ha gunnee
NOSBMTCS MUratoLuii Kypcop. ViaMeHeHne Homepa KaHana npovu3BoaUTCs KHOM-
kon "lMpocmoTp", noaTBepxaeHWe U3MEHEHUIN - KHomnkon "Beoa", oTkas oT ns-
MeHeHun — kHornkon "M". Tlosepka ByaeT NpoBOANTLCA TOMLKO ANs BbIOpaHHO-
ro KaHana.

Hanee nowuck pexuma " MNponueHasa nosepka " ocylecTBnseTcsa ¢ no-
MoLLbto kHorok “Mpocmotp N vnm "Mpocmotp V. Ha aucrinee pomkHo nos-
BUTbCS coobLleHne:

" MNponueHas nosepka "
Kanan [Homep kaHana]
Bxoga B pexxum " lMponuneHas noBepka " OCyLLECTBNSAETCA C MOMOLLBIO

KHonku "BBoa". Ha gucnnee nosiBUTCA coobLLeHMe:

Qi, M* /4 [uMcneHHoe 3HauveHwne]
Uu, m° [4uncneHHoe 3HaveHme |,
KaHan [Homep kaHanal]
rae Ha BepxHen CTpoke aucnnes oTobpaxaeTcsi MTHOBEHHOE 3HaYeHne pacxo-
0a, U3MEpPEHHOE pacxodoOMepOM, a Ha BTOPOW CTPOKE AMCMNEs — 3HavYeHue
CYMMAapHOro (MHTerpanbHoro) oobema 3a nepmog u3MepeHus.
M3mepeHne cpegHero 3HadeHUs pacxofa U CyMMapHoro (MHTerpanb-

HOro) o6beMa HauMHaeTcsa Nocre HaxaTusa KHonku "BeBoa" u ocTaHaBnvBaeTcs
nocre BTOpOro Haxatus kHonku "Beop". Ha gucnnee nosisutcsa cooblieHune:

Qcp, M:: /4 [UNCTieHHoe 3HaueHve]
Uu, M~ [uncneHHoe 3HayeHue |
KaHan [Homep kaHana]
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roe Qcp = % — cpefHee 3HayeHue pacxofa, U3MepeHHoe pacxoOMepoM 3a
nepuon U3MepeHusl, KOTopbI JormkeH 6biTb He MeHee 300 c.
Uu — 3HauyeHne cymmapHoro obbema, uamepeHHoe pacxo4oMepoM 3a ne-
puoa n3aMepeHus;
t — nepvop n3mepeHus.
C6poc namepeHHbix 3HayeHmit Qcp 1 Uu 1 noaroToBka K criegytoLle-
MY M3MEPEHUIO OCYLLECTBMSETCS OQHOKPaTHBLIM HaXaTnemM kHonkn "Apxmus".

[pn namepeHnn cymmapHoro obbema B NIEBOM HMKHEM yrny aucnnea nosasnda-

€TCA CMMBOJT « J- »

OnpepeneHne OCHOBHOW OTHOCUTENbHOW MOrpeLuHOCTU Mpu M3mepe-
HWUKM pacxoga NMPOBOAUTCA MyTEM CPAaBHEHUS 3HAYEHUI pacxoAa, NOMyYeHHbIX C
MOMOLLIbIO Ppacxodomepa, CO 3Ha4eHUSAMM pacxoAa B NOBEPOYHOW YCTaHOBKE.

OcHoBHas OTHOCMTeNbHasA NorpeLuHocTb & onpeaensdeTcs no opmy-

ne

Q
roe  Qcp - 3HaueHWe pacxo/a, N3MEPEHHOE C MOMOLLBIO pacxogomepa, Mo/u;
Q - 3HayeHue pacxoga B NOBEPOYHOW YCTAHOBKE, W
B kaxgoi Touke NpoBOANTCS HE MEHEE TPEX U3MEPEHUIA.
OCHOBHasi OTHOCUTESNbHAs MOrPELUHOCTb MPU N3MEPEHNN CYMMapHOro

obbema (KonuuyecTsa) onpegensieTcs no hopmyne
Uu - U
O0=—"100%
U

rae Uu - cymMapHbIi 06beM, U3MEPEHHBIN pacxo4oMepoM;
U - obbem, namepenHbIi no mepHuky (unm U = Qt - roe t- nepuog

N3MepEHUs], KOTOpbIN AorkeH 6biTb He MeHee 300 c.
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Pacxogomep cuutaeTcsa BbiAepKaBLUMM UCMbITAHUSA, €Crl OCHOBHasd

OTHOCUTEsIbHaA NOorpeLlHOCTb NpnU KaXxaomMm nsmMepeHumn obbemHoro pacxona u

cyMmapHoro obbema He npesbiwarT = 2,0 %.

25.7. OdhopmneHue pesynbTaToB NOBEPKU.

25.7.1. MNpn nonoxuTenbHbIX pesynbTaTax NepBUYHON NOBEPKN NPOU3-
BOAMTCS 3anuCb B MacnopTe 0 rogHOCTU pacxodoMepa K NPYMEHEHUIo C ykasa-
HVMeM JaTbl MOBEPKU.

25.7.2. Mo pesynbTaTam nepuoanyeckon unu BHeOYepeaHON MOBEPKN
COCTaBNAETCA MNPOTOKOS, KOTOPbIA CKPEennseTcad OTTUCKOM MOBEPUTENbHOMO
Kknenma.

25.7.3. lMpu oTpuuaTenbHbIX pesynbTaTax MOBEPKU pacxodomep He
JonyckaeTca K akcnnyatauum, B nacnopte Mpov3BOAUTCS COOTBETCTBYOLLAs

3anncb 0 HEMpUrogHocTH, a I'IpVI60p OTnpaBAETCA B PEMOHT.

26. PEKOMEHAOYEMbIE CMA3KU ONA BBOAOA YIIbTPA-
3BYKOBbIX KONIEBAHUIA B TPYBEONPOBO[,

26.1. Ina BBOAa ynbTpa3BykoBbiX konebaHui B TpybonpoBopn peko-
MeHZyeTCsa ncnonb3oBaTth crneaylolme cmasku (B nopsigke yobiBaHust addek-
TMBHOCTM): anokcuaHas cmona 6e3 oteepauTtens, WPYC, nuton, conugon.

26.2. C TO4kM 3peHns a(pPEKTUBHOCTN BBOAA YNbTPA3BYKOBLIX KOMe-
6aHusa B CTeHKy TpybonpoBoaa nydllel U3 NepevyncrieHHblX SBNSETCS 3MoKCua-
Has cMoMna Npu TemnepaTtype KOHTPONMPYEMOi cpeabl oT +5 o 40 °C.

Mpy TemnepaType KOHTponMpyemoii cpeabl Boilwe 40 °C n Himke 0 °C

pekomMeHayeTcs npumeHsTb LUPYC unu nuton.
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NMPUNOXEHNA
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NPUNOXEHMUE 1

CTPYKTYPA YCNOBHOI0 OBO3HAYEHNA PACXOOOMEPOB
Pacxogomep AKPOH-02-3 -mA —-RS232 —umn. TY4213-014-18623641-12

' s - r s

Tun
pacxogomepa

Hanunune 6noka
TOKOBOTO BbIXoAa

Hanwnuune 6noka RS232
nnn RS485

Hanunune MMNynNbCHOIo BbiXxo4a
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NPUNOXEHMUE 2

MAPKNPOBAHWE MEPBNYHbLIX NMPEOBPA3OBATEJIEM
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NPUNOXEHMUE 3

FABAPUTHBLIE N YCTAHOBOYHBLIE PASMEPGI

MEPBMYHOIO NPEOBPA3OBATEJSIA MMM-1

Dy
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\_/

Y (V) Bug A HaTsxHoit
| BUHT
A /
Llens [ ‘ o
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\ MpwxumHoe
' yCTPOWCTBO
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|
YCTaHOBOYHbIN TpyGonposoa
npodunb
L ! YWN2(-V)
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NPUNOXEHUE 4

FABAPUTHBLIE N YCTAHOBOYHBLIE PASMEPGI
ONEKTPOHHOI O BJIOKA B3-6
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NPUNOXEHMUE 5

3CKWM3 KOMMYTALIMOHHOWM MAHENN
ONEKTPOHHOI O BJIOKA B3-6
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NPUNOXEHMWE 6

BNOK B3-6.

CXEMA 3NIEKTPUYECKAA BHELWWHUX COEQUHEHNW
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< R 1 — A O6wmin
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L e e 4 3 2 | Mpvem
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NPUNOXEHWUE 7

OCKMN3 YCTAHOBKMU MMM-1 HA TPYBOMNPOBO[

(Bng ceepxy

)

BapuvaHT V (0gHOCTOpPOHHSA ycTaHoBka YW1 n YN2)

H>10Dy .|, h>5Dy
L
Mpsamoe
HanpasneHue
noToka
ObpaTHoe
HanpaeneHue
NnoTOKa
BapuvaHT Z(aBycTOpOHHSSA ycTaHoBka Y1 n YN2)
H>10D <« N0y
YU1(+Y)
Mpsmoe
HanpaeneHne
- L » noToka
YW2 (-V)
O6paTHOE
HanpaBreHue
noToka
L — paccTosiHne mexay Aat4ymkamm
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NPUNOXEHMWE 8

OCKMN3 MOHTAXA -1 AnA NSMEPEHVA PACXO[A B TPYBOIMNPOBOE
MPU KOPOTKMX MPAMOJSIMHEMHBIX YYACTKAX O U MOCNE MECTA

MOHTAXA
(BuAa cBepxy)

YcTtaHogka lNMNM-1 nocne "koneHa"

, o, 2Dy<H<10D
! YUT(HV) | YW2(-V)

[y [,
s
| Hanpas neHuve
|

noToKa

YcTtaHoBka INMN-1 go "konena"

2Dy<h<5D |

YN1(+V) 1 YN2(-V) |
1 I

—
Hanpas nexve
noTtoka

YcTtaHoska [lN-1 nocne "TponHunka"
g 3Dy<H<10Dy,
YN1(+V) YN2(-V)
&:[I]J i ﬁanpasneHme

NnoToOKa

YcTtaHogka INM-1 go "tponHuka"

2Dy<h<5Dy
YN1(+V) YN2(-V)
[ | [
e )
Hanpas nenve

noToKa
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NPOAOOCIMKEHWE NMPUNOXEHWA 8

YcTtaHoeka [IM-1 nocne "koneHa"

. ¢2Dy<H<10Dy
|

YUI(+V) | ‘

I: = Q Hanpas nexue ,.,,

YW2(v) noToka i

YcTaHnoska MM-1 go "konena"

2Dy<h<5Dy

YW1 (V) | YWI2(-V)
Hanpaam&.'*} ''''''''''''''' ‘},,
noToka

YcTtaHoska [MM-1 nocne "TponHuka"

g 3Dy<H<10Dy
-
T YAT(HV) | YW2(V)

) |
&:[[ J_ -7; - i HanpaBneHM;W

noToka

YcTtaHoska [M-1 go "TporHuka"
2Dy<h<5Dy

YW1 (+V)] ‘ |

_%IJ{;J 77777777777777 . lr*
Hanpas neHve !
| B !
|
|

NOoTOKa
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NPUNOXEHUE 9

OCKN3 MOHTAXA Mn-1 AnA N3SMEPEHMNA PACXOJA
B TPYBOMNPOBOMAE C AMAMETPOM Dy < 500 MM

YM(+V) Buo A HatsxHoin
, BUHT
A 4/
Uens  gip ] g
1 A=: il
TN + i+
o y 1
| \ MpwxumHoe I
I ' ycTponcTeo I
| |
i i
i i
1 — -—!
| | |
HHT I
| Tpybonposog
YCTaHOBOYHBI
npocunb L ! YWN2(-V)

L- paccToaHne Mmexagy gatdymkamu

BQQMQHT KpenneHusa ¢ NOMOULbLIO 3aXXUma

YCTaHOBOYHBIN

CranbHoii yronok
40x40x5
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NPUNOXEHUE 10

OCKN3 MOHTAXA Mn-1 AnA NSMEPEHMNA PACXOJA
B TPYBOMPOBOAE C AMAMETPOM 500 < Dy < 1500 mm

Buo A
MpwxnmHoe o
YCTPOWCTBO HarmxHoit
* A YU(+V) BT
i
T:, Ef‘/ Tpy6onposoz,
P i

Fiimsdl +‘-0_-|

o I

1.

YCTaHOBOYHBIN - YN2(-V
npocunb

Llenb

L- paccTosiHne mexay AaTinkamu

BapuaHT kpenneHus ¢ NoMoulbio 3axuma
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NPUNOXEHUE 11

OCKN3 MOHTAXA Mrn-1 AnA N3SMEPEHMNA PACXOJA
B TPYBOMNPOBOJE C AMAMETPOM 600< Dy < 2000 MM

YWU1(+V) YCTPOICTBO  gpur

L
P
7

Buo A

MpyxumHoe  HataxHoit

Tpy6onposog

+
1=

Liens

BapumaHT kpenneHus ¢ NOMOLbIO 3aXUMa

YCTaHOBOYHbII

CTanbHom yronok

ad T
=)

YCTaHOBOYHbIN i T
npocuns YN2(V) o

L- paccTosiHue mMexay aaTumkamu
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NPUNOXEHUE 12

OCKMN3 MOHTAXA -1 AnA NSMEPEHVA PACXO[A B TPYBOIMNPOBOE
MNP OOHOCTOPOHHEW YCTAHOBKE YNbTPA3BYKOBLIX U3MTYYATESIEN

Bua CBEPXY

YCTaHOBOYHbIN

npocunb
MpwkmmHoe Sgﬁt:z::f HaTspkHol
YN1(+V) yCTPOMCTBO YU2(V) | BUHT
q \r
u) i
A i

L

O_E+--
(

Llenb

L

Tpy6onposop

L- paccTosHue Mexay gatymkamu

86



[Onsa 3ameTok

nn-1
YU2-1(-V) YN2-2(-V)

N

YU1-2(+V)  YU1-1(+V)

&

K komnbloTepy

B3-6
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