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1. BBEAEHUE

HacTosliee pykoBOACTBO MO 3KchnyaTauuMn npefHasHayeHo Ans
M3y4yeHnst NMpuHUMNa AencTBUA U YCTPOWCTBA pacxogomMepa ynbTpasByKkoBOro C
HaknagHbiMu manydyatensmm AKPOH-02-3 (B ganbHenwem - pacxogomep),
npaBui MOHTaXa, MOArOTOBKM K paboTe, MOBEPKM, Hanagku U TEXHUYECKOro

O6CJ'Iy>KVIBaHVIF| B YCIIOBUAX IKCNnyaTauuun.

2. HABHAYEHME U OBNACTb NPUMEHEHUA

Pacxogomep AKPOH-02-3 (aByxny4eBoMn) npeaHasHadeH ansi
n3mepeHnss ob6bEMHOro pacxoga M CyMMapHOro (MHTerpanbHOro)
obbema (KonmnyecTBa) 3BYKOMPOBOASLUUX XWUAKOCTEW, B TOM 4ucne
CTOYHbIX BOA, NpoTeKawlWmx B TpybonpoBogax c AedOpMUPOBaHHLIMU
MOTOKaMW XUOKOCTU NPU U3MEPEHNN B OBYX MIIOCKOCTAX, U3FOTOBJIEHHbLIX N3
3BYKOMNPOBOAALLMX MaTepuarnoB, ANS KOHTPONs U y4yeTa, B TOM 4yucne
KOMMEpPYECKOrO, B  KaHaNM3aUMOHHBbIX  CEeTSIX, Ha  O4YUCTHbIX

COOPYXEeHUAX, NPOMbILLUNIEHHbBIX NPeanpuATUAX U T7.4.

3. COCTAB PACXOOOMEPA

3.1. Pacxogomep Bkntoyaetr B cebs OBa  MepBUYHbIX
npeobpa3soeatens MM-1 n 6nok anekTpoHHbIN B3-6. Kaxgbi MM-1 coeanHeH
¢ 63-6 gBymsa oTpeskamu kabens

Kaxgpin TM-1 coctouT 13 AOBYX YNbTPa3BYKOBbLIX W3nydartenen-
npuemuukoB YU1(+V) n YN2(-V) n yctpoiictBa Ansi UX KpenneHuss Ha Tpybe
(ycTaHOBOYHbIE MPOGUNN).

3.2. [OnuHa nuHum cessu mexay MNM-1 n 63-6 cocraenget 10 m, no

cneuysakasy — go 100 m.



4. TEXHUWHECKUE OAHHDBIE

4.1. Pacxogomep obGecneumBaeT namepeHve OOBLEMHOro pacxoga u
CYMMapHoro (uMHTerpanbHoro) obbema (KonuyecTBa) 3BYKONPOBOASLLMX
XKWOKOCTEN, MpoTeKawwmx B MpAMOM M 0OpaTHOM HanpaBneHun (CM.
npunoxeHune 7), C HU3KUM codepXaHnem razoobpasHbix M TBepOblX BeLLecTB
Npy MONIHOCTLIO 3anofIHEHHOM CeYeHUM HanopHoro TpybonpoBoaa,
npoTekalLmx B NpssiMoOM 1 obpaTHOM HanpasrneHuun. [JonyckaeTca Hanvyve B
KOHTPONMPYEMOW cpefe ra3oBbiX BKIMHOYEHUIA U TBEPAbIX YacTWL, B KONIMYECTBE
He 6ornee 1 % obbema KoHTponupyemown xuakoctu. (MsmepeHne noToka
XWUOKOCTM, MpoTeKalLen B 06paTHOM HanpaBneHun — no crewsakasy)

4.2. OnekTpoHHbIn 6nok  B3-6 dopmupyeT BbIXOAHOW curHan
pacxogomepa — MOKasaHUsl KWOKOKPUCTaNMMYeckoro AuUCnies, Ha KOTOPOM
oTobpaxaeTca crneagyrowwas MHhopMaLus:

—  06beMHBbIl pacxoq X1aKocTv B TpyGonposoae, M3/u;
— CYMMapHbIi  (MHTerpanbeHbl) 0ObeM  (KONMYECTBO)  KWUAOKOCTU,
npoTekatllei B Tpy6onposoae, m3;
—  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 Tpy6onpoBoaa;
—  TWN KOHTPONMPYEMOW XUAKOCTM B TpybonpoBoae (xonoaHas unm

ropsiyasi Boaa, CTOuHble BOAbl U T.4.)

—  MHAMKauWs HAaCcTPOMKM aKyCTUYECKUX KaHanoB Npy MOHTAXe;
—  [QMarHoCTU4ecKkne coobLLeHus.

BbiBog wHGpOpMaumMM Ha gucnnen OocyLecTBAsSieTCA C  MOMOLLbO

kHorok "lMpocmoTp”, "Apxue", "BBoa", pacnonoxeHHbIX Ha NepefgHen naHenv

pacxogomepa, 1 kHonku "MeHto", pacrnonoXXeHHOM No4 Kpblwkon npubopa.



Pacxogomep MoXeT umeThb:

- [Ba aKTMBHbIX TOKOBbIX Bbixoda (gmanas3oH 0-5, 0-20, 4-20 mMA
MOCTOSIHHOIO TOKa, BblIOMpaeTcs nonb3oBartenem);

- OBa penevHbIX WM OBa UMMYNbCHbIX Bbixoda (Cyxue KOHTaKTbl
pene: MakcumarnbHoOe HamnpsKeHMe Ha KOHTaktax He Oonee 100 B
NOCTOAHHOIO U NepeMeHHOro ToKa, TOK Yepe3 KOHTaKThbl perne He Gonee
80 mA);

- BCTPOEHHbIN MHTepdenc RS-232 unu RS-485, obecneunBaioimmn
BO3MOXXHOCTb OHOBPEMEHHOIO BbiBOAA MHpOpMaLMKM OT ABYX N3MEPUTENBbHbIX
KaHanoB HeMnocpeACTBEHHO Ha KOMMblTEp MM nocpeactBom GSM-mopema
npounssoactea pupmbl «CUTHYp».

Bce BbIXOAHblEe CUTHarnbl raribBaHN4YeCKn OTBA3aAHbI.

Ba3oeass Mmodesib pacxodomMepa u32omaesiuseaemcsi ¢ kabensimMu
onuHol 10 M, npou3zeodum y4yem udkocmu, rpomekaroujeli MoJsibKo 8
npsiMOM HanpaeJsieHuu, u He ekyilo4aem e cebsi 6710k MOKO8020 8bIX00a,
610K uMNyIbCHO20 unu peseliHo2o ebixoda, uHmepgeltic RS-232 unu RS-
485 u GSM-mo0emMm. Heob6xodumocmb ycmaHoeku amux 6510koe crnedyem

YKa3bleamb rnpu 3aKa3se.

Mpumep 3anuncm obo3HaveHns pacxogomMepa C TOKOBbIM BbIXOOHbLIM
curHanom, mHtepgencom RS-232 M MMNYNbCHbIM BbIXOAOM MPWU 3akase U B
OOKYMeHTauuMn Apyro npogykumu, B KOTOPOM OH MOXeT ObiTb MNpUMEHeH
(npunoxenwve 1):

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

4.3. TMMN-1 yctaHaBnuBaeTCA Ha  MNPSAMONIMHENHOM  yyacTke
Tpy6onposona anvHon H>10Dy A0 MecTa yCTaHOBKM M AnuHOM h > 5Dy
nocrne mecrta YCTaHOBKMU (npunoxeHue 7). PekomeHAyeTcs ycTaHaBNUBaTb
MM-1 Ha ropu3oHTanNbHbLIX Yy4acTkax TPyoonNnpoBOAOB B MNJIOCKOCTH,

pacnonoxeHHon nop yrnom (0 — 45)° k ropu3soHTy. [lonyckaeTcsi ycTaHOBKa



Ha BepTMKaNbHbIX M HAKMOHHbIX y4acTkax TpybonpoBOAOB Mpu BOCXOASALLEM
MOTOKE XWUAKOCTHU.

4.4. fonyckaeTcsa yctaHoBka [1IM-1 Ha cokpalleHHOM NpsMONIMHENHOM
y4yacTke TpyGonposoga Ha pacctosiiin 2Dy < h < 5Dy neped TPOMHUKOM UMn
koneHoMm, unu Ha pacctosHuu 3Dy<H <10Dy nocre TpoOiHMKA U Ha

paccTosiHun 2Dy < H < 10Dy nocne KoneHa (npuroxexue 8).

nn-1 ycTaHaBnuBaeTcA B MNJIOCKOCTH, paCI'IOﬂO)KeHHOVI non

yrnom (45 + 5)° K NNOCKOCTU «TPOMHUKa» UIN KKOJeHa».

4.5. YnbTpasByKOBble MW3fyyaTenu YycTaHaBMMBAKOTCA 4epes3 Criow
3BYKOMpPOBOASALLEN CMa3sKku (3nokcuaHass cmona 0e3 oteepautens, LUPYC,
NUTON) Ha HapYXHOW MNOBEPXHOCTU TpybonpoBOoAa, OYMLLEHHOW OT rpsasu,
Kpacku, pXKaBUMHbI.

4.6. MaTtepwan TpybonpoBoaa - nobon 3ByKONpoBOAALLMIA MaTepwuarn.
TonwmHa cTeHku Tpybonposoaa - ot 2 4o 50 mMm.

4.7. KoHTponupyemasa cpega - roMoreHHas XMOKOCTb CO CKOPOCTbIO
pacnpocTtpaHeHus 3Byka (800 — 2000) m/c, npu Temnepatype ot - 10 go +70 °C
(8o 120 °C no cneusakasy).

4.8. Pacxogomep obGecneumBaeT mamepeHve OOBLEMHOro pacxoga u
CYMMapHOro (MHTerpanbHoro) obbema (KonMyecTsa) XXUOKocTu Npu avameTpax
yCroBHOro npoxoaa tpybonposoaa Dy ot 40 go 2000 mm B AManasoHe oT 2%
o 100% BepxHero npegena u3MEPSIEMOro pacxoga, YCTaHaBMMBAEMOro
nonb3oBaTenem. [uanasoHbl M3MepsieMbiX pPacxodoB 3aBUCAT OT AuameTpa
YCINOBHOro npoxoAa Tpybonposoaa, 1 ANs HEKOTOPbIX AMaMeTpPOB NPYBEAEHbI

B Tabn.1.



Tabnuua 1

PAO AMAMETPOB YCNOBHOIO NPOXOOA TPYBEOIMNPOBOOA
1 ONMANA3OHbI UYBMEPAEMbBLIX PACXOJ0B

Ovametp yc- [ MuHMManeHbin  [[IpoMeXyTOYHbIN | MakcrmanbHbIn
noBHoro npo- | guanasoH, M3y |ananasoH, M3/4 | guanasoH,
xoga, Dy, MM Q, M3y
40 0,16 -- 8,0 nobown 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 05-25 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 2,5-125 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 pacxogomMepa OCYLLECTBMASETCA OT CETU MepeMeHHOro
+22 o
TOKa HanpskeHnem (220 _55) B ¢ yactoton (50 =1) Iw.

4.10. MowHocTb, noTpebnsiemas pacxogomepom, He npeBbiwaeTt 10
BA npwu HanpsbkeHun nutanus 220 B nepemeHHoOro Toka.
4.11. Pacxogomep [onyckaeT MNOAKMIOYEHNE BHELUHEN Harpysku B
Lenb TOKOBOIO BbiXxoaa:
— 0o 2,5 kOm - anga curHana 0-5 MA;

— po1kOwm - ana curdana 0-20 nnn 4-20 MA.

4.12. Temnepatypa Bo3ayxa, okpyxatowero 63-6 - ot -20 go +50 °C.
Temnepatypa Bo3gyxa, okpyxatouiero MM -1 — ot -40 go +70 °C (go
120 °C no cneusakasy).



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

4.14. CteneHb 3alUUTbl OT BHELLUHUX Bo3gencTBui obonodku MM-1 -
IP67, B3-6 — IP65 no FOCT 14254.

4.15. Macca pacxogomepa, He bonee:

— [MN-1-0,7 «r (6e3 ycTponcTBa kpenneHus Ha Tpybe),
- B39-6-2«r.

4.16. [Mpwn yctaHoske [1M-1 cornacHo n.4.3 npegenbl [oMyckaeMomn
OCHOBHOW OTHOCUTESNbHOW NMOrpeLLHOCTU MPpU U3MepeHn o6 bEMHOro pacxoaa B
npegenax ot 2 ao 100 % pgmana3oHa N3MeHeHUs1 pacxofa He MnpeBbillaoT
+2 %.

Mpn unamepeHun obbemHoro pacxoga B npegernax ot 0 go 2 %
OnanasoHa W3MepeHusl pacxoja MOrpeliHoCTb He HOPMUPYETCH, NoKasaHus
npubopa paBHbl HyIo.

Mpenenbl gonyckaemowm OCHOBHOW OTHOCUTENbHOM MOrpeLIHOCTU npu
N3MEepEHUN CyMMapHOTro (MHTerpanbHoro) o6bema (KonuyecTsa) B npegenax ot
2 0o 100 % gnanasoHa U3aMeHeHUs pacxoda He npesbiwaroT + 2 %.

4.17. Tpu yctaHoeke [M-1 cormacHo n.4.4 ana pacxogoMepoB
AKPOH-02-2 pononHutenbHasi NOrpeLHOCTb n3MepeHnss o6 beMHOro pacxoga
n cymmapHoro obbema npu yctaHoBke [M-1 Ha npsMoONMHEMHOM yyacTke
TpybonpoBoga Ha pacctosHum h nepeg T-obpasHbiM  coeguHEHVEM
TpybonpoBoAoB («TPOMHWKOM») MM mn3rmbom TpybGonpoBoaa («KONEHOM»)
2Dy £ h < 5Dy He npeBbiwaet 0,2 OoT gonyckaeMon OCHOBHOW MOrpeLuHOCTU
NPV YMEHbLUEHNM PaccTosHMA h OTHOCMTENbLHO HOMMHanNbHOro 5Dy Ha kaxabin
1Dy.

Ons pacxogomepos AKPOH-02-2 pononHuTenbHass MNOrpeLlHoCcTb
n3MepeHus o6bLEMHOro pacxofga u cymmapHoro obbema npu ycraHoBke [M1-1
Ha npsiMonuHenHoMm ydacTke TpybonpoBoga Ha paccrtosiHum H nocne
«TpomnHuka» 3Dy < H < 10Dy u Ha pacctosHun H nocne «koneHa» 2Dy < H <

10Dy He npeBblwaetr 0,2 OT [OMYyCKAEeMOW OCHOBHOM MOrpPeLHOCTN npu



YMEHbLUEHNN paccTosiHua H oTHocuTenbHO HomuHanbHoro 10Dy Ha kaxabin
1Dy.

4.18. lMpwn OTKNIOYEHUN HANPSKEHUS MUTAHUS pacxodoMep COXpaHseT
apXMBHYO MHOPMaLMIO HE MeHee OJHOro roga.

4.19. lMonHbI cpegHun cpok cnyxbbl pacxogomepa A0 crnvcaHusa 6
ner.

4.20. Tpepenbl  gonyckaemMon  OTHOCWUTESNbHOW  MOrpeLuHOCTH
n3mepeHust BpemeHu paboTtbl pacxogomepa He npesbiwatoT £0,01 %.

4.21. [JononHutenbHas NpuUBEAEHHAsl MOrpeLHOCTbL NpeobpasoBaHust
NoKasaHUN >XUOKOKPUCTaNMYecKoro Aucnnes B BbIXO4HOW CUrHan NOCTOSAHHOMO
ToKka He npeBbllwaeT *1%; AOMNONHUTENbHAsi OTHOCUTErNbHAsi MOrpPeLIHOCTb
MoKa3aHWM >KUOKOKPUCTANMYeckoro Aucnnes B WMMYMbCHbIA CUrHam ¢

HOPMMPOBaHHLIM «BECOM» UMMYyIbCa He npesbiwaet *0,2%.

5. YCTPOMCTBO U NPUHLMIMN PABOTbI

5.1. TMpuvHuMn [encTBus pacxogomMepa OCHOBaH Ha  M3MepeHuu
pasHoCTK BPEMEHM pacnpocTpaHeHns aKyCTUYECKNX konebaHui,
nepecekarwLlmx MOTOK KOHTPONMpyeMow cpedbl nog yrmom K OCK
Tpybonposoda B ABYX NMPOTMBOMOSIOXHbBIX HANPaBNEHUSAX: MO NOTOKY M NPOTUB
noToKa.

3HayeHne CKOpoCTM TMOToKa W BenMuMHa obObeMHOro pacxoga

XKMOKOCTM BbIYMCNSAOTCA NO hopMynam:

T, -T
= ¥V KoK, Ke
T, +T,
_aDZ,,
4

roe V - 3HayeHue CKOpPOCTM NOTOKa XXUOKOCTU;
Q - 3HayeHne 0OBLEMHOrO pacxoaa;
Tv — BpeMsi pacnpoCcTpaHeHUsl aKyCTUYECKOro CurHama npoTuB

ABWXEHUSA NOTOKa XWAOKOCTU,
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T+ — BpeMsi pacnpocTpaHeHusi aKyCTUYecKuMX KonebGaHui BAOMb
OBWKEHUS NOTOKa XWUAKOCTH;

Ko — koathdmLMeHT NponopLMOHanbHOCTY;

K1 - nonpaBoYHbIN KOIMMULINEHT, YYMUTLIBAIOLMIA BIIMSHUE MECTHOrO
TMAPAaBMMYECKOrO  COMPOTMBIIEHUSI  (BbIYUC/SAEMCS  asmoMamu4yecku 8
3asucumocmu om suda eudpasnuyecko2o COMpPOMUBIIeHUs U pacCmosiHUs om
Heao 0o mecma ycmaHosku [1l1-1);

Ke - rMApoaNHaMUYECKNI koadppuumeHT (8biqyucrnisemcs
asmomamuy4ecku, 8 3asucumocmu om 3HadeHuli eernuyuH Do, V, muna
JKUOKOCMU, CpOKa aKcrnmyamayuu u Mmamepuana mpybornpogoda);

Do - ouameTp Tpybonposoaa.

3HayeHMe CcymmapHoOro (MHTerpanbHoro) obbema (konuyecTtsa)
npoTeKkalolen >XUOKOCTM  BbIYUCMAETCA  Kak  pe3ynbTaT  YMCMEHHOro
WHTErpupoOBaHUS MOMyYEeHHbIX 3Ha4YeHWn OBBLEMHOro pacxopa; napannenbHo
BEAETCH y4eT BPEMEHN MHTErpMPOBaHMS.

B pacxogomepe npegycMOTpeHO camomarHocTupoBaHue: BGornbluas
YacTb BO3MOXHbIX HEWCNpPaBHOCTEW aBTOMaTMYeckn obHapyxmBaeTcs B
npouecce @yHKUMOHMPOBaHuSA npubopa n otobpaxaeTca Ha gucnnee (CM.
pa3gen 21 "Bo3MOXHblE HEUCMPABHOCTU Y METOAbI UX YCTpaHeHus").

5.2. Kaxgpeimm IlM-1 coctont M3 ABYyX YnbTpa3BYKOBbIX M3nyyartenen
(npuemnukoB) YU1(+V) n YN2(-V), npegHasHayeHHbIX And npeobpasoBaHus
NOABOAMMbIX K HAM 3MEKTPUYECKMX CUTHAIOB B aKkycTUYeckue konebaHus, BBOL,
nocnegHux B CTEHKY TpybonpoBoga v farnee B KOHTPOMMPYyeMyk cpefy nog
yrrnom Kk ocu Tpybonposoaa, a Takke Ans npeobpasoBaHns npoLluewnx Yyepes
CTeHKM TpybonpoBoga W KOHTPONMUPYEMYK Cpedy aKyCcTUdeckux kornebaHui
0o6paTHO B aneKTpuYeckne curHarei.

OcHoBow um3nyyatenst (NMpUEMHUKA) SABMSETCA Mbe30KepamMuyecKui
anck, paboTallmin Ha OOHOM M3 pe3oHaHCHbIX YacToT. [Mbe3okepamuyeckuii
OVNCK KpenuTcs K MeTarnsiMyeckoMy KIuHy, KOTOpbld obecneynBaeT BBOL
aKkycTnyeckux konebaHui B KOHTPONUPYEMyK cpegy nog yrmoM K Ocu
Tpybonpoeoga. KnuH cBepxy 3akpbiBaeTCs MeTarniMyeckoh  KpbILLKOMN.

BHyTpeHHﬂﬂ NMONOCTb 3anoJiHAeTCA repMeTUKoOM.
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5.3. OnekTpoHHbIN 6ok B3-6 npeaHasHayeH ans npeobpasoBaHnst

pa3HOCTU BPEMEH pacnpoCTPaHeHNs akyCTUYECKNX konebaHnin B KOHTPONMpY-

€eMOW cpefie B NoKasaHUs XXUOKOKPUCTaNIMYeckoro ancnnes.

6. MAPKUPOBAHUE U NNOMBUPOBAHUE

6.1. Ha MM-1 HaHeceH NopsOKoOBbI HOMeEp pacxogomepa U HoMep

KaHana usaMepeHusi, obo3HadeHnss +V, -V, a Takke CTpesiku, ykasblBawoLiue

HanpaBsreHve ABUKEHUs BoAbl B TpyGonposoae (NpunoxeHue 2).

6.2. Ha nepegHen naHenn 63-6 HaHeceHbI:
1) 3Hak yTBepxaeHus Tuna no MNP 50.2.009-94;
2) ToBapHbIV 3HaK NPeAnpuUATUA-M3roTOBUTENS;

3) TN 1 NopAOKOBbI HOMEP pacxofomMepa Mo CUCTEMe HyMepauuu

npeanpuaTna-n3rotoBUTEnN4;

4) nopsigkoBble Homepa asyx [MM1-1;

5) nopsigkoBbIi Homep B3-6;

6) HanpshkeHWe 1 YyacToTa NuTaHus, B, u;
7) roa U3roToBMEHWS.

6.3. Heo6xogumo cTporo cob6niogaTb COOTBETCTBME HOMEpPOB

KaHanoB npu noakniovyeHun [M-1 Kk 3nekTpoHHomy 6noky bB3-6

(npunoxeHns 5, 6)
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7. YKASAHUE MEP BE3OIMNACHOCTH

7.1. K MOHTaxy, [AeMOHTaxy, aKchnyaTauun, TEeXHUYECKOMY
oBCnyXMBaHWIO W PEMOHTY PacxXxo4oMepoB [AOMycKalTCca TOMbKO nuua,
M3yymBlUME HaCTOsLlee pPYKOBOACTBO MO  3Kcnfyatauuu, npollelwimve
WHCTPYKTaX MO TexHuke 6e3onacHocTn npu paboTe C 3neKTpOTEXHUYECKUMU
yCTaHOBKaMu 1 paanoaneKTPOHHON annapaTypow.

7.2. B pacxogomepe MMeITCa Lenu, Haxoasawmecsa no onacHbiM Ans
XKU3HW HanpsbkeHnem 220 B.

7.2.1. KaTeropuyecku 3anpeLiaeTcs aKkcnnyataums pacxogomepa npu
OTKPbITbIX KPbILUKaX.

7.2.2. Tpn OTbICKaHUN HENCNPABHOCTEN BO BKHOYEHHOM pacxogoMepe
HeobX0AMMO MPUHATL MEpbl, UCKMYaloLWMe CryvyalHbIi KOHTakT 4ernoBeka C
onacHbIMW Afs XKWU3HW TOKOBEAyLWMMWU LensMu, Hanpumep, nonb3oBaTbCs
TOMbKO M30NUPOBAHHLIMU WHCTPYMEHTaMW, 3aKpblBaTb OTKPbITble KOHTaKTbl
N30NAUMOHHBIMW MaTepuanamu u T.4.

7.3. WameputenbHoe obopypoBaHue (ocuunnorpad, BOMbTMETP WU
np.), WCNofnb3yemMoe Mnpu  OTbICKAHWM  HEWUCNPaBHOCTEW, NpPOBEpKaXx,
npodunakTnyecknx ocMoTpax u Apyrnx paboTtax, JOMKHO MMETb HadexHoe
3a3eMrieHve.

7.4. Bce BuAbl TeXHMYECKOro obGCNyXMBaHUSA, PEMOHTa M MOHTaxa
(OemMoHTaxa), CBsI3aHHble C MNepenankonl  3MeKTPo- U  PagModNIEMEHTOB,
yCcTpaHeHvne obpbIBOB MPOBOAOB U T.A4., HEOOXOAMMO NPOM3BOANTL TOMBKO MpU
OTKIMOYEHNUM SNEKTPOHHOTO OroKa OT CeTU NUTaHWS 3a3eMIIEHHBIM NasibHUKOM
C HanpshxeHvem He Gonee 36 B.

7.5. He ponyckaeTca akcnnyaTauuMsi pacxogoOMEpoB  MpU  He

YNNOTHEHHbIX repMmoBBO4aMU kabensx unu c OTKPbITOW KPbILLKOM.
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8. BbIBOP MECTA MOHTAXA PACXOLOOMEPA

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

8.1.1. Mecto ycraHoBku [Ml1-1 BbIGpaeTca ¢ yyeTtom TpeboBaHui n.
4.3 (ponyckaeTcs cornacHo n.4.4).

He ponyckaeTtca yctaHoska [11-1 Ha cBapHble WBbl TpyGonposoaa.

Mpu yctaHoske T[MM-1 Ha HaKMNOHHBLIN MMM BepPTUKamnbHbIN Yy4acTOK
TpybonpoBoda HarnpaBneHue MoToka [JOIMKHO OblTb BOCXOAAWMM  AnNS
WCKITIOYEHNS BO3MOXHOIO paspbiBa NoToKa.

He pekomeHngyeTcsa yctaHasnueaTb [1M1-1 nepen Hacocamu, a Takke
nocne anddysopos Bo n3bexaHne NosBNEHUS razoBon hpakumm.

Ecnun npegnonaraetcsa Hanuyne rasoBow pakumny B KOHTPONUpyemom
cpede, To pekomeHgyeTcs yctaHasnueaTtb [1M-1 nepen rugpasnuyeckum
conpoTuBneHuem (koHdy3opomMm, aAuadparMon WM BEHTUIEM, KOTOPbIN
cnepyeT NpUKpbITh).

Ecnn koHTponupyemas cpega He MOMHOCTbIO 3anofHAeT ceyeHue
TpybonpoBoga, To [IM-1 pekoMeHOyeTcs ycTaHaBnMBaTb Ha rmMapos3aTBope

TpyGonpoBoaa cornacHo puc.1

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

8.1.2. Bbibop BapnaHTOB yCTaHOBKM m3ny4yatenen: Z (4ByXCTOPOHHWIA)

HanpasneHne
noToka

unu V (0QHOCTOPOHHWI), NpUNOXeHue 7.

Mpu BeIGOpE BapuaHTOB yCTAHOBKWU U3nyyaTtenen cneayeT yyuuTbiBaTh,
4TO NpuU  OOHOCTOPOHHEW  YyCTaHOBKe  u3nyyatenen SEEKTUBHOCTb
NPOXOXAEHNs YNbTPasBYKOBOrO CUrHana yepes TpybonpoBoa HuXe npuMepHO
B 3 — 4 pa3a, YeM Npu OBYXCTOPOHHEN yCTaHOBKe. Takke CO BpemMeHeMm npwu
MOSIBNIEHMM OTITOXXEHUA Ha BHYTPEHHEW CTeHke TpybonpoBoAa BO3MOXHO
YMEHbLLEHNE METPOSIOMMYECKO HaEeXHOCTU N3MEPEHMS.
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V-yCTaHOBKY uM3ny4daTenen pekoMeHOyeTCs MPUMEHATb Ha HOBbIX
Tpybonposogax anametpom 40 + 250 MM nNpu n3mepeHun manbix pacxonos. B
ocTanbHbIX CIy4asx peKoMeHAYyeTCA NPUMEHSITb Z-yCTaHOBKY.

8.2. Bbibop MecTa MOHTa)a anekTpoHHoro 6noka 63-6.

8.2.1. YcrtaHoBKy anekTpoHHoro 6noka B3-6 gna kommepueckoro
yyeTa pPEKOMEHAYETCS BbINOMHATbL B MeTanfMyeckoMm LKady CO CMOTPOBbLIM
OKHOM 1 NeTnsaAMu Ans onnomMoupoBaHus; Takke B3-6 MoxeT ObITb ycTaHOBMNEH
Ha NpMBOPHOM LUUTE, NynbTe YNpaBreHus, Ha KPOHLUTENHaxX 1 np.

8.2.2. He ponyckaetcss ycTaHoBKa B3-6 B KaHanM3aLMOHHbIX
kornoguax, BOMM3N GaTapei OTOMMEHMWS, 3NEKTPUYECKUX NedYerh U Opyrux
WCTOYHUKOB TeMna, a TaKkke B NOMELLEHUSX, B KOTOPbIX TemrnepaTtypa Bo3ayxa
MOXeT BbIXOAWTb 3a Mpedenbl, ykasaHHble B pasgene 4 "TexHudeckne
[aHHbIe".

8.2.3. pu BbIOOpPE MecTa ycTaHOBKM B3-6 HeobxoaMMO yuuTbIBaTh

ponyctumyto anuHy kabens ot MNMM-1 k 63-6.

9. ANIEKTPUYECKOE COEAUHEHUE COCTABHbIX
YACTEN PACXOOOMEPA

9.1. OnekTpnyeckoe coeauHeHUEe COCTaBHbIX YacTew pacxogomepa,
NOAKIMYEHME KOMMbIOTEPA, Harpy3kM K TOKOBOMY BbIXOA4y, a Takke
NMOAKMYeHMe K CeTM MNepemMeHHOro Toka [OOJMKHO MNpPOM3BOAUTLCA B
COOTBETCTBMM CO CXEMOW 3NEKTPUYECKON BHELUHUX COEAVHEHUI (NPUMNoXeHue
6). He pekomeHayeTcsi nogkmyeHWe pacxogomMepa K MNUTaloWen cetu, K
KOTOPOW NoaKtoYeHbl YacTOTHbIE Npeobpa3oBaTenu.

9.2. Onektpuyeckoe coeamHeHne bB3O-6 ¢ cetbto 220 B
ocyulecTBnseTcs NnobbiM CUNoBLIM kKabenem ¢ BHELWWHUM AuameTpoM 4 - 8 MM,
YUCMIOM XU HE MeHee 2-X, CeYeHMEM KaxKaoM Xunbl He 6onee 1 MM2.

Pacxodomep He umeem cemego20 8biK/oYamers, Mo3momy
nooKnyYeHUe K numarwel cemu HeobxoOumo [pou3sooums 4epes

asmomamuuyeckull ebiKioYamernlb.
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Ecnu konebaHusi Haripsi>keHus numaroweli cemu ripesbiwarn,

+22
ycmaHoserieHHble npedesnbl (220 ;5 B), mo nodkmoyeHue pacxodomepd

HEeobxo0duMo npou3eodUMb Yepes cmabusiu3amop HanpsXKeHUs UMu Yepes

unbmp - oepaHu4UMers.

9.3. Onektpuuyeckoe coeanHeHne B3-6 ¢ KOMMbOTEPOM MU
MOAKIIOYEHNE Harpysknm K TOKOBOMY BbIXOAY OCYLLECTBRsieTca kabenem c
BHELUHUM uamMeTpoM 4 — 8 MM 1 CeYeHUEM Kaxkaow Xurbl He B6onee 1 Mm2,

9.4. JneKkTpuyeckoe coeauHEHVWe YMbTPasBYKOBbIX W3nyyatenewn
YU1(+V) n YN2(-V) c B3-6 ocyliecTBnsaeTca aKpaHMPOBaHHbIMK Kabensmu c
BHELWHMM AuvaMeTpoM 4 - 8 MM, BXOASAWMMM B KOMMIEKT MNOCTaBKU
(npunoxenne 6). Ona ygobcTtBa npoknagkM kabens BO3MOXHa yCTaHOBKa B
Hero coeguHUTENbHBLIX pa3beMoB (Mo cnew3akasy).

Komnnektol kabenew [Byx KaHanmoB OOHOMO  pacxogomepa
JonyckaeTcs NpoknaabiBaTb B O4HOM 3a3eMITEHHOM MeTarnnopykase.

Mpn napannencHon npoknagke kabenen HECKONbKUX pacxodoMepoB
paccTtosiHue Mexay KomnnekTtamu kabenein pasHblX pacxofoMepoB LOSMKHO
ObITb HE MeHee 1 M, a Npu 3aKNIYEHUN KAKOOro KoMmnnekra kabenew B cBON
3a3eMneHHbIn MeTannopykas - He MeHee 0,2 M.

9.5. MopcoeanHeHue kabenen k B3-6 ocylecTBnseTcs cnegyowmm
obpasom:

a) OTBUHTUTbL 2 BWHTA W CHATb KPbIWKY KOpryca, Mo KOTOpOW
pacnonararlTcsl KneMMHbIe KOMNOoAKM;

©) NnooyepeHO 3a4NCTUTL Kabenu, NPonyCcTUTb UX CKBO3b repMOBBOAbI
M 3aKpenuTb B COOTBETCTBYHLUMX KINEMMHbIX korogkax. [Ona ypobctea
NOAKIMIOYEHUST KOHLIbI NPOBOAOB cneayeT obnyanTe npunoem MNOC-60;

B) YNIIOTHUTb FEPMOBBObI, 3aKPYTUB HaKUOHbIE raku.
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9.6. MNocne NMOAKIOYeHNs COeauHUTENbHbIX Kabenen 7]
nporpaMMMpoBaHUsA pacxodomMepa KpbILWKy crieqyeT YCTaHOBUTb Ha MeCTO u

onnomb6upoBaTb.

10. BBOA NAPAMETPOB

10.1. Pacxogomepbl 06CnyXuBalOTCA OMNepaTtopoM, 3HAKOMbIM C
paboToi  pagvo3NEeKTPOHHOW  annapaTypbl,  M3YYMBLUMM  HacTosiee
PYKOBOACTBO MO 3KCNfyaTauum pacxodomMepa W NPOLUEALIMM WHCTPYKTax no
TexHuke 6e3onacHOCTV Npu paboTe € 3NeKTpoTeXHNYeCckuM obopyaoBaHeM.

10.2. Tlocne nNOAKMIOYEHUA pacxogoMepa K MuTalwen cetu
BbIMOSIHAETCA MporpamMmma CaMoAMarHoCTUPOBAHUS W, MOCMe ee BbINOMHEHWS,
aBTOMaTW4eCKN YCTaHaBNMBAETCA PEeXUM OTOOpaXeHUs TeKyLUMX 3Ha4eHun
n3MepseMbIX BENWYMH (fanee — pexum "Viamepenns").

10.3. CTpyKTypa MeHI0 pacxogomepa.

M3ameperne

MeHto YcTaHoBka "0"
nonb3oBatens pacxogomepa

CnyxebHoe MeHto

Brnoknposka
N3MepeHuii npu YcTaHoBka
He3anonHeHHOM AvanasoHa
TpyGonposoae TOKOBOTO BbIXOAA
cnpaska
i YcTaHoBka YcTaHoBKa
napaMmeTpoB napameTpoB
nosepka P P P P
WHTEpdenca MMMYMbCHOrO UnNu
RS-485 peneriHoro Bbixoaa
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10.4. B pexume "MeHio nonb3osaTena” B NaMsaTb pacxogomepa

BBOAATCH CrieayloLme napameTphbl:

18

>

>
>
>

>

KOHTPaCTHOCTb ANCMIES;
hara v Bpems;

BbIGOp KaHana nsmepeHus;

BpeMsi YCTaHOBMNEHWS MNokasaHun npubopa (epemsi ycmaHos., C -
BpemMsa peakuum npubopa Ha MrHOBEHHOE W3MEHEHWE CKOpPOCTU
noToka) Ans BbIGpaHHOro kaHana;

MaKkcumanbHoe 3HavyeHue pacxoda Anst BblopaHHoro kaHana (Qmax);
ANviHa BHELLHeW OKpYXHOCTK Tpybonposoaa (OkpyxHocmb mpy6., Mm)
Ansi BbibpaHHOro KaHana;

TOMNWMHA CTeHKM TpybonposBopja (TonwuHa CMeHKU, MM) LOns
BbIOpaHHOro kaHana;

BHYTPEHHUI aAuvameTp Tpybonposoga (BHymp. Ouamemp, MM) OnNs
BbIOpaHHOro kaHana;

TMN KOHTponupyemown cpefbl (mun xudkocmu) Ans BblGPaHHOro
KaHana;

matepuan TpybonpoBoga (mMamepuan mpy6.) Oona  BblGpaHHOrO
KaHana;

Cpok akcnnyaTtauum Tpybonposoaa (8o3pacm mpy6.) ons BbIGpaHHOro
KaHana;

BapuaHT YCTaHOBKM YNbTpa3ByKoBbIx usnydatenen YU1(+V) n YN2(-
V) Ha Tpyb6onpoBog Anst BeibpaHHOro KaHana:

(BapuaHm ycmaHosku: V - 0OHoCmopoHHuU, Z - 08yXcmopoHHUL),
CM.NpUnoxeHue 7,

AnnHa NPSAMOSIMHENHOIO y4acTKa pr6onposop,a Mexay

rmapaBsnnyeckmMm conpoTmeBiieHMEM U MeCTOM YCTaHOBKU MMn-1 pgnsa

BblGpaHHOro kaHana, cm.n. 4.2, 4.3 u npunoxexue 8;

>

pacctosiHue Mexay YynbTpas3BykoBblMM usnyyatensmum YU1(+V) u

YWN2(-V) (pac. mexdy Gam.) ons BbIGPAHHOIrO KaHamna, CM. NPUNoXeHus 9,

10, 11, 12;



» amnnutygal ynbTpasBykoBoro curHana (amnnumydail, wme pns
BblOpaHHOro KaHana);

» YpOBeHb YNbTPa3BYyKOBOro curHana (akycmudeckuli cuaHam) pns
BbIBpaHHOro kaHana;

» amnnutyga2 ynbTpasByKoBOro curHana (amnnumyda2, mB) pns

BblIbpaHHOro kaHana.

10.4.1. Ana nepexoga u3 pexuma "Mamepenuns" B pexum "MeHio
nonb3oBaTtens" TpebyeTca oOWH pa3 HaxaTb kHonky "M, koTopas
pacrnonoxeHa nof Kpbiwkon npubopa (npunoxenve 5). Ha gucnnee nosesutcs
Haanuchb:

MeHto nonb3oBaTens

Mocne BBedeHWs W3MeHeHUW B napameTpbl pacxogjomepa  Heobxoanmo
BEPHYTbCS B pexum "M3mepenus”, pnOBa pasa Haxas kHonky "M"; npu aTtom
NpoucxoauT nepesarpy3ka pacxogomepa.
Bxon B pexum "MeHio nonb3oBaTensi" oCyLeCTBMSETCA C NOMOLLbIO
kHonku "Beoa". Ha ancnnee nosisutcsi coobuieHme:
KoHTpacTHoCTb
>>>>>>
[ns perynMpoBKM KOHTPACTHOCTU HEOOXOAMMO HaxaTb KHOMKy "Beoa’.
B neBoM HWmxHeM yrny aucnnes nosiBUTCS Muralowuin kypcop. HaxaTtuem
kHonok "Mpocmotp M unm "Mpocmotp " BhicTaBnseTcs Heobxoammoe
3Ha4YeHWe KOHTpacTHOCTM Aaucnnes. [Ona 3anmcm B namaTte  npubopa
BbIOpaHHOro 3HaYyeHus HeobxoauMo HaxaTb kHOMKy "BBoa" (Kypcop noracHer),
ONs OTMEHbl U3MEHEHUIN - KHomKy "M".
10.4.2. Mepexoa k cneayolleMy napameTpy — ycmaHoeka 0ambi U
8peMeHU - OCYLLECTBMSAETCA C NOMOLLbIO KHOMNKK "lMpocMoTp U". Ha gucnnee
NoOsIBUTCS TEKyLL,ee 3Ha4YeHne aaThl U BPEMEHU:

[aTa n Bpems
[uncno. mecsau. rog — yachl : MUHYTHI]
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[ns BBOOA YMCNEHHOrO 3HAYeHUs AaTbl UMM BpeMeHW Heobxoanmo
HaxaTb KkHOMKy "BBoa". Ha pucnnee nosBuTCS npurnaweHve B Buae
MUrarLLero Kypcopa B KparHen nesown no3nuum:

[aTa n Bpems
LIXX XX XX = XX:XX
Haxatve kHonok "Mpocmotp " unm "Mpocmotp U nepemeluaer

Kypcop Ha OfHYy Mo3uumio, HaxaTtue KHonku "Apxus" yBenuunBaeT Ha eguHuLy
3HayeHne paspsga, Ha KOTOpoM Haxoautcsa kypcop. dPopmat npeacrtaBneHus
OaTtbl U BpEMEHU:

YUCIIO. MECSL,. FOf4 — Yachl . MUHYTbI.
Ona 3anvcym B namaTte npubopa BBEAEHHOrO 3HayYeHus HeobxoaMmo HaxaTb
kHOMKy "BBoa" (Kypcop moracHeT), Anst OTMEHbl U3MEHEHWI - KHonKy "M".
Ecnn BBegeHHble 3HA4YeHWs KOPPEKTHbl, TO OHW OCTalTCA Ha Aucniee, B

NPOTUBHOM Clly4dae noaBnAeTCcd KypCcop B No3nunmn ownBOYHOro 3HaYeHUS:

[aTa n Bpems
39.10.07.-18:30

10.4.3. TlMepexopg Kk crepgywowemy napameTpy — ebl6op KaHasa
uU3MepeHUsi - OCylLeCTBNAeTCA C nomolblo kHonku "TMpocmotp U". Ha
aucnnee nosiBnNseTcsa coobLleHne:

Kanan 1

[nsa cmeHbl kaHana Heobxoanmo HaxaTb kHoMky "Beoa". Ha ancnnee nosisutcst
Muralowmnn kypcop. WM3ameHeHne Homepa kaHana nPOM3BOAUTCS KHOMKOW
"MpocmoTp", nogTBepXOeHne w3aMeHeHWn — kHonkon "Beoa", oTka3 oT
n3MeHeHun - kHonkon "M". UlsameHeHne HuwxenpuBedeHHbIX NnapaMeTpoB OyaeT
OEeNCTBUTENBHO TOMbKO ANns BbiOpaHHOro kaHana. [Ons koppekTHou paboTbl
pacxogomepa HeobxoaMMo HacTpouTe oba kaHana.

10.4.4. Mepexop K cnegyowemMy napameTpy — epemsi ycmaHoeJs1eHust
nokasaHuli pacxodomepa (Bpemsi peakumm npubopa Ha MrHOBEHHOE
N3MeHeHne CKOPOCTM MOToKa) - ocyluecTenseTcst kHonkon "Mpocmotp U, Ha

aucnnee nosiBUTcs coobLeHue:
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Bpems ycTaHoB.
[uncneHHoe 3HauveHume (1 - 150)] ¢
KaHan [Homep kaHanal]

Bpems yctaHOBRNeHUs nokasaHun B CeKyHAax - 3T0 BpeMsi, 3a KOTopoe npubop
ycpenHsieT M3MEpPEHHbIE 3HAYEeHUs CKOpPOCTM M pacxoga. Yem Gonblie aToT
napameTp, TeM bonee ctabunbHbl NokasaHWs pacxogomepa. BennunHa atoro
napameTpa onpegensieTcs AONYCTUMON WHEPLUMOHHOCTbIO u3mepeHus. [Ons
BBOJA YWCMIEHHOTO 3HAYEHWUS BPEMEHU YCTAHOBMEHWS HeobXoaMMO HaxaTb
kHonky "Beoa". B crapwwem paspsge nossBUTCA MUralowuii NpsiMOYrofibHUK.
MameHeHne 3HaveHuss BbIGpaHHOrO paspsga  OCYLEeCTBNSAETCS HaxaTuem
KHOMKM "ApXMB", Nepexog k crieaylolemy paspsay — kHorkoii "Mpocmotp U, k
npeablgyliemy — kHornkown "lMpocmoTtp f*. Ons 3anvcu B namstb npubopa
BBEJEHHOIO 3Ha4YeHUst He06XoAMMO HaxaTb KHOMKy "BBoa" (kypcop noracHer),
0N OTMEHbl U3MEHEHUI - KHomKy "M".

Ecnv HoBOe 3HayYeHue HEKOPPEKTHO, TO Nocre CoobLLEHNS!

HekoppekTHoe
3HayeHne

Ha aucnnee MnosiIBUTCS CTapoe 3HaYeHue.
10.4.5. lMepexon Kk cregywouemMy napameTpy - eepxHull npedes
u3MepsieMo20 pacxoda - OCYLLECTBNSETCA C NOMOLLLIO KHonku "MpocmoTp U,

Ha aucnnee nosiBuTCS coobLieHme:

Qmax Kyb6.Mm/M
[uncneHHoe 3HaveHue (6 — 40000)]
KaHan [Homep kaHana]

[na BBOOA UYMCINEHHOrO 3HAYEHWs BEPXHEro npegerna M3MepsieMoro
pacxoga HeobxoauMo HaxaTb kHomky "Beoa". B ctaplem paspsge nosiButcs
MUralLWmnn  NPAMOYronbHUK. M3meHeHne 3HayeHust BblIOpaHHOro paspsiga
OCYLLIECTBIISAETCS HaXXaTneM KHOMkM "ApxumB", nepexon K criegyrollemy paspsgy

— kHonkoi "Mpocmotp U", k npenbigywemy — kHonkoi "Mpocmotp . [ns
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3anncn B NamMAaTb an60pa BBEAEHHOIO 3Ha4YeHUs1 HEOOXOANMO HaxaTb KHOMKY

"Beog" (kypcop noracHeT), AN OTMEHbI U3MEHEHWI - KHOMKY "M".

22



Ecnu npu6op o6GopyaoBaH MMNYNbCHbIM BbIXOAOM, TO NpuU BBoAe
BepxHero npegena W3MepsieMOro pacxofa AOMKHO BbINOMHATLCA

ycnoBue:

)< [sec_umnynvca, m>] #3600
Qmax[ x* /4]

- O,].[C]

1,1 (6num. umnynbca,[c]

Ecnun ato ycnoBue He BbINONTHAETCA, Ha Aucnriee noaBuUTCA coobueHue:

MapameTpbl
HECOBMECTUMbI
Ona ycTtpaHeHus oOwWWOKM HeOOXOAMMO W3MEHUTb ANUTENbHOCTb U BeC
UMMNynbCa B HACTPOMKAX MMMYMbCHOMO BbIXOAA.
10.4.6. Tlepexon Kk crnegywouwemy napameTpy - OnuHa eHewHel
OKpy)XHocmu mpy6ornpogoda - OCYyLLECTBMSAETCA C MOMOLLbIO KHOMKN
"Mpocmotp U". Ha gucnnee nosiButcs cooblueHme:

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

[na BBOAA YMCNEHHOrO 3HAYEHUS ONMHBI OKPY>KHOCTU Tpybonposoaa
HeobXxoaMMo HaxaTb KHoMky "BBoa". B cTapluem paspsiae nosiBUTCS MUratoLLui
NPsSIMOYToNnibHUK. MI3MeHeHne 3HavyeHnsi BbIGpaHHOro paspsiia OCYLLECTBSETCS
HaxaTvem KHoMku "ApxuB", nepexoa K crnegylowemy paspsgy — KHOMKOW
"Mpocmotp U", k npeabigywemy — kHonkon "Tpocmotp 1. Ona 3anvcn B
namaTb npubopa BBEAEHHOrO 3Ha4YeHUs Heobxoaumo HaxaTb kHomnky "Beoa”
(Kypcop noracHeT), Anst OTMEHbl U3MEHEHUI - KHOMKy "M".

Ecnun HoBOe 3HayYeHne HEeKOPPEKTHO, TO Nocse COoBLLEHNS

HekoppekTHoe
3Ha4eHune

Ha aucnnee MosiIBUTCS CTapoe 3HadeHve. Ecnv HeBO3MOXHO M3MEpUTb ONUHY
BHELUHE  OKpYXXHOCTM  TpybBonposoga, TO Mpu  MPOrpamMMUpOBaHMK
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pacxogomepa BBOAATCH YACMNEHHbIE 3HAaYEHNST TOMLWUHBI CTEHKU Y BHYTPEHHETO
OuameTpa TpybonpoBoaa.

10.4.7. Tlepexoq Kk cnegyowemy napameTpy - moswjuHa CMeHKU
mpy6onpoeoda - OCyLIECTBAAETCA C MOMOLLbLI0 kHonku "Mpocmotp U". Ha
aucnnee nosiBUTCS coobLleHne:

TonL. CTEHKU, MM
[uncneHHoe 3HaveHwue (2 - 50)]
KaHan [Homep kaHana]

TonwuHa cTeHkM  TpybonpoBoga wM3MepsieTcs C  MOMOLLbIO
TonwmHoMepa nnm bepetcs ee nacnopTHoe 3HaveHve. [ina BBoAa YMCNEHHOro
3Ha4YeHUs TOMLWUHBLI CTEHKN TpybonpoBoga Heobxoanmo HaxaTb kKHonky "Beoa”.
B crapwem paspsge nosBUTCS  MUralowmin  npsMoyronbHuk. VamexeHne
3Ha4YeHNs BbIOPaAHHOro paspsaa OCYLECTBMASETCA HaxaTuem KHonku "Apxms",
nepexon k crieaytolemy paspaay — kHonkoi "Mpocmotp U, k npeasiaywemy —
kHonkoit "Mpocmotp fI*. [Ans 3anucy B namMsTb Npubopa BBEAEHHOTO 3HAYEHMs!
HeobXxoaMMoO HaxaTb KHOMKy "BBopg" (Kypcop noracHeT), Ans OTMEHbI
N3MEeHeHUN - KHonky "M".

Ecnn HoBOe 3HayeHne HEKOPPEKTHO, TO Nocne coobLleHns

HekoppekTHoe
3Ha4eHune

Ha gucnree nosiBUTCS CTapoe 3HayeHue.

10.4.8. Tlepexon Kk cneaywowemMy napameTpy - 6HYMpeHHUl
duamemp mpy6onpoeoda - OCyLLECTBNAETCA C NOMOLLbLIO KHOMKK "MpocMoTp
U". Ha aucnnee nosiBuTcst cooBLLEHVE:

BHyTp. anameTtp, Mm
[uncneHHoe 3HaveHue]
KaHan [Homep kaHana]

Ecnu paHee O6biiu e8e0eHbl 3Ha4yeHusi OJUHbI SHewHel
OKpYy>XHocmu mpy6onpoeoda u mMosiwuHbl cmeHKku mpy6onpoeoda, mo

3Ha4YeHUe 8HympeHHez20 duamempa eblyucisisiemcsi aemomMamu4ecKu.
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Ons BBOJA YWCMIEHHOTO 3HAYeHUs BHYTPEHHEro auameTpa
Tpybonposoga Heobxoammo HaxaTb kHOMNKy "Beoa". B crapwem paspsge
NOSIBUTCS MWralownii NpAMOYronbHuK. M3meHeHne 3HayeHus BbIGpaHHOroO
paspsga ocyLecTBAseTCa HaxaTuem KHomku "Apxms", nepexod K cnegyloLemy
paspsaay — kHonkoit "Mpocmotp U, k npeasiayLiemy — kHonkoi "Mpocmotp ™.
Ona 3anvcym B namaTe npubopa BBEAEHHOrO 3HayYeHMs HEOOXOAMMO HaxaTb
KHOMKy "BBoa" (Kypcop noracHeT), Anst OTMEHbl U3MEHEHWI - kKHonky "M".

Ecnn HoBOe 3HayeHne HEKOPPEKTHO, TO Nocne coobLyeHns

HekoppekTHoe

3Ha4vYeHune

Ha gucnnee nosaBuUTCA CTapoe 3Ha4vYeHune.

10.4.9. Mepexopn, K criegyoiemy napameTpy - mun
KOHmMposnupyemoli cpedbl - OCYLLECTBSETCS C MOMOLLbO KHOoMkK "MpocMoTp

U". Ha gucnnee nosiBnuTCS coobLueHVE:

Tun )ngkoctn
[Ha3BaHue xunakocTu]
KaHan [Homep kaHana]

Ecnn HeobGxoouMmMO BBECTM HOBOE Ha3BaHUE XMOKOCTW, creayet
BOCMNOMNb30BaTbCA KHOMKOW "BBoA", nocrne 4yero B MeBOM HWXHEM YIIy Avcnnes
3amuraeT Kypcop.

C nomolbio kHorok "Mpocmotp M1 unm "Mpocmotp U nponseoautcs
BbIOOp TUMa KOHTPONMUPYEMOW cpedbl:  xoro0Hasi eoda; eopsyasi 800a;
CmMoyYHble 800bI; creyuarnbHasi cpeda. [Ona 3anucu B namsite npubopa
BbIOpPAHHOrO TUMa XMOKOCTU HeobXxoaMMO HaxaTb KHoMky "BBoa" (kypcop
noracHeT), Ans OTMEHbl UBMEHEHUI - KHOMKy "M".

Ecnu BbIGpaH TN XUAKOCTU creyuarnsHasl cpeda, Heo6XoaAMMO BBECTU
B namsaTb npubopa napameTpbl 3TOW Cpefdbl: CKOPOCTb 3Byka (M/C) M
KMHeMaTU4ecKylo BS3KOCTb (M2/c). MapameTpbl HEKOTOPbLIX CPed ykasaHbl B

Tabnvue 2, NnpuBeAEeHHON HXKE.
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Tabnuua 2

Temnepa- Twn kugkoctun CkopocTb KnHematnyeckas
Typa, °C 3ByKa, M/c BA3KOCTb, M2/C
15 XonopgHas Boga 1465 1x108
25 Mopckas Boaa 1531 1x108
20 [peBecHbIn cnupT 1076 0,75 x 10
25 CepHasi kucrota 1258 11,2x 106
25 ALETOoH 1174 0,4 x 106
25 ABTOMOGUNBHOE 870 190 x 10
Macrno
100 MasyT 1400 1,2x 106
25 OnuBkoBoOe Macno 1430 100 x 106
20 KepocuH 1325 1,8x 108
25 BeHauH 1150 0,7x10°6
20 | OusenbHoe TOMnMBo 1330 8,9 x 106
25 OTUNEHINUKOMb 1658 17,2 x 106
25 | 50% BoaHbIV pacTBOp 1580 6 x10°
STUNEHININKONS
Mepexon Kk cnepywoweMy napamMeTpy — CKOpPOCMb 38YKa 8

cneyuaneHoli cpede - OCYLIECTBNAETCS C MOMOLLbI0 kHomok "Mpocmotp U
unn "Mpocmortp M
Ha gucnnee nossutcsa coobLyeHuve:
CkopocTb ¥3, m/c
[UncneHHoe 3HaveHme]
KaHan [Homep kaHana]

[ns BBOAA YMCNEHHOrO 3HayeHWs CKOPOCTM 3Byka Heobxooumo
HaxaTb KkHonky "BBop". B cTapwem paspsge MosBUTCA  MuUraroum
NpsIMOYronbHUK. 3ameHeHne 3HaueHUst BbIOpaHHOrO pa3psifa OCYLLEeCTBMSIETCA
HaxaTtuem KHorku "ApxuB", nepexoa K criegylowemy paspsgy — KHOMKOW
"Mpocmotp U", k npeabigywemy — kHonkon "Mpocmotp 1. Onsi 3anvcn B
namsatb npubopa BBEOEHHOrO 3HayeHus HeobxoaMmo HaxaTb kHonky "Beog"

(Kypcop noracHeT), Anst OTMEHbl U3MEHEeHWU - KHonky "M".
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Ecnun HoBOe 3Ha4yeHne HEKOPPEKTHO, TO nocrie coobLleHus

HekoppekTHoe
3HayeHne

Ha Aucnnee NosIBUTCS CTapoe 3HaueHue.

[na nepexoga K crieaylolleMy napameTpy -  KuHeMamuyeckasl
@f3KOCMb CcneyuanbHoll cpedbl -  OCYLEeCTBNAETCS C MOMOLLBK KHOMOK
"Mpocmotp U" unn "Mpocmotp M.

Ha gucnnee nosiButCs coobuieHmne:

BsaskocTb, M2/c
[UncneHHoe sHaveHune x 10°9]
KaHan [Homep kaHana]

[ns BBOAa YMCMEHHOrO 3HayeHus KMHEMaTUYECKON BHA3KOCTU
HeobxoamMMo HaxaTb kHomnky "Beoa". B cTapluem paspsae nosBMTCS MUratoLmmn
NpAMOYronbHUK. M3aMeHeHve 3HaveHust BbIGpaHHOro paspsiaa ocyLlecTBnseTcs
HaxxaTvem KkHoMku "ApxuB", nepexoa K crnegylowemy paspsgy — KHOMKOW
"Mpocmotp U", k npeabigywemy — kHonkon "Mpocmotp 1. Ons 3anvcn B
namsatb nNpubopa BBEOEHHOro 3HayeHusi HeOOXOAMMO HaxaTb kHorky "Beon”
(kypcop noracHeT), Ans OTMEHbI U3MEHEHUN - KHOMKy "M".

Ecnun HoBOe 3HayeHue HEKOPPEKTHO, TO nocne coobLeHns

HekoppekTHoe
3HayeHne

Ha Aucnnee nosiBUTCS CTapoe 3HayYeHne.
10.4.10. Nepexoa k cneaywwemy napameTpy — Mamepuas CMmeHKU
mpy6onpoeoda - OCYLIECTBMSIETCA C MOMOLbLI0 KHonku "MpocmoTp Y. Ha

aucnree nosiBMTCS CooOLLeHNME:

Matepuan Tpyb6.
[Tun maTepuana]
KaHan [Homep kaHana]
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Ecnn Heobxogumo BBeCTVM HOBbIM TMN MaTepuana Tpybonposoaa,
cnepyeT BOCNOMb30BaTbCA KHOMKOW "BBoA", nocne 4Yero B NEBOM HUXHEM Yriy
avcrnnes 3amuraeT Kypcop.

C nomotubto kHonok "Mpocmotp N unm "Mpocmotp U npoussoanTcs
BoibOp Tuna wmartepuana TpybonpoBoda: cmanb Hepxaeewuw,as, cmarb
Hu3koyenepoducmasi, [1BX, nonuamuneH ebicoko2o OaeneHusa [1B[,
rnonuamusneH HuU3koeo dasneHus NMHM, yyayH.

[ns 3aHeceHns B namsTe npubopa BbIOpaHHOrO TuNa marepuana
TpybonposBoda HeobxoAMMO  BOCMONb3OBaTbCA KHOMKon “"BBoa" (Mpu aTtom
KypCOp MoracHeT), Ans OTMEHbI U3MEHEHWI - KHOMKyY "M".

10.4.11. lMepexoa k criegyowemMy napameTpy - CPOK 3Kcrlyamayuu
(8o3pacm) mpy6onpoegoda - OCyLLECTBMASIETCS C NMOMOLLbIO KHOMKKM "NpocMoTp
U". Ha gucnnee nosiBuTCS coobLLEeHNE:

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

Ecnn Heobxogumo BBECTM HOBOE 3HA4YeHUE cpoka  CryxObl
TpybonpoBoga, crnegyeT BOCNONb30BaTbCA kHomkon "Beoa", nmocne 4ero B
NIEBOM HWXHEM Yriy Aucnnesi 3amMmmraeT Kypcop.

C nomousto kHonok "Mpocmotp T unm "Mpocmotp " nponssogutca
BbIGOp 3HaueHun cpoka cnyxbbl Tpybonposoaa: He 6ornee 1 2oda; He 6onee 2
nem; He bonee 5 nem; He 6onee 10 nem; He 6onee 15 nem; 6onee 15 nem.

Ons 3anucm B namMaTb npubopa BbIGPaHHOroO cpoka 3JKchryaTauum
TpybonpoBoga Heob6XxoAMMO HaxaTb KHOMKy "BBoa" (Kypcop noracHeT), Ans
OTMEHbI U3MEHEHUI - KHOoMKy "M".

10.4.12. Tlepexog K cnegywowemMy napameTpy — eapuaHm
ycmaHoeKku ynbmpa3eyKkoebiX u3slydamesieli Ha mpy6onpoeod —
OCYLLECTBNSAETCS C MOMOLLbIO KHOMKK "lMpocmoTp U". Ha pucnnee nosiBuTCS
coobLeHue:

BapwaHT ycTaHoBku
HasBaHve BapnaHTa yCcTaHOBKM
KaHan [Homep kaHana]
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Ecnn HeoGxoouMmMo BBECTWM HOBLIM BapwuaHT ycTaHoBkn YW1 un YUN2,
cnepyeT BOCNOMb30BaTbCA KHOMKOW "BBoA", nocne Yero B NEBOM HUXHEM Yriy
avcnnes samuraeT Kypcop.

C nomoLubto kHonok "Mpocmotp N unm "Mpocmotp U npoussoantcs
BbIOOp BapMaHTOB YCTaHOBKM YrNbTPa3BYKOBbIX WU3rydaTenemn: OBYXCTOPOHHMWN
Z-BapuaHT WNW OAHOCTOPOHHWW V-BapuaHT, CM. npunoxenve 7. [lpu
OBYXCTOPOHHEM Z-BapuaHTe 3hMEKTUBHOCTL MPOXOXAEHUSA YrbTpa3ByKOBOro
curHana yepes Tpyb6onposog B 3 - 4 pasa 6onbLue, YeM Npy 0OHOCTOPOHHEM V-
BapuaHTe.

Ons 3anncy B namaTe npubopa BbIGpaHHOro BapuaHTa Heobxoaumo
HaxxaTb kHOMKy "BBop" (Kypcop noracHeT), Ans OTMEHbl U3MEHEHWI - KHOMKY
"M".

10.4.13. Tlepexon K cnegywowemy napametpy -  OJlUHa
npsiMosiuHeliHo20 y4Yacmka mpy6onpoeoda Mexdy 2udpaesiud4eckum
conpomuesieHueM u MecmoM ycmaHoeku [1I1-1 ocywecTBnseTca ¢
nomoLLbio kHomku "MpocmoTp . Ha ancnnee nosisutcs coobLyeHue:

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

rae H (h) —gnuHa npamonmMHEeMHoro yvactka TpybonpoBoga Mexay
rMAPaBMYECKMM CONPOTUBIEHMEM U MECTOM ycTaHoBku [1-1, namepsetcsa B
en. Dy.
CoobuweHne

Mr-1 ycr.: HomnHan

H = 10Dy; h = 5Dy
COOTBETCTBYET HOMUHarbHOW ycTaHoBke MMM-1 0OTHOCUTENBHO MMAPaBINYECKOrO
COMPOTMBMNEHUS, NMPU KOTOPOW AaHHOE COMPOTUBIEHMNE HE OKasbiBaeT BIUAHUS

Ha MeTponorM4yeckne xapakTepmcTukn npubopa (cm. npunoxexue 8).
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C nomotubto kHonok "Mpocmotp N unm "Mpocmotp U npoussoanTcs
BbIOOp  rMApPaBMMYECKMX COMPOTUBIEHUNA:  «MPOUHUK», «KOMEHO» - W

pacnonoxeHue MNIM-1 0THOCMTENBHO HUX.
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YBenuyeHue Ha eAUHULYY YMCITIEHHOrO 3HaYeHnsa BennyumH H unu h
ocyliecTBnsAeTcA KHonkon "Apxus".

Onsa sanucy B namAte npubopa BbIGPaHHOro TUMa rMapaBINYeCcKoro
COMPOTUBMIEHNA W AfWHbI MPSMOMIMHENHOTO Yy4yacTka HeobxoAMMO HaxaTb

kHoMKy "BBoa" (Kypcop noracHeT), Ans OTMEHbl U3MEHEHWI - KHonky "M".

10.4.14. Tepexon K cneaywolemMy napameTpy - paccmosiHue L
Mex0y ynbmpa3seykoebiMu ussiydamensamu YU1(+V) u  YU2(-V)
(npunoxenus 9,10,11,12) - ocyliecTBnsieTcs ¢ NOMOLbIO KHOMKK "NpocMoTp U
Ha aucnnee nosiButcs coobLueHue:

Pac. mex. g., mm
[uncneHHoe 3HayYeHne BenuYnHbI L]
KaHan [Homep kaHana]

OTa BenuyMHa BbIYMCMSETCA pPacXoAOMEepoM B 3aBUCUMOCTU OT
BHYTPEHHEro AwameTpa, Tuna YCTaAHOBKW, TOMLWMHbLI CTEHKW, Martepuana
TpybonpoBoada, a TakkKe TuMa KOHTPONMPYEMOWM XuakocTu. PaccmosiHue L
usmepsiemcsi Mex0y CKocamu Ha Kpbiwkax dam4ukoe (npunoxenus 9, 10,
11, 12).

11. MOHTAX PACXOOOMEPA

11.1. TMpu ycTaHOBKE W MOHTaXe pPaCXOJOMEPOB [OJMKHbI CTPOro
cobnogaTtbcs npaBuna TexHWKM 6e30nacHOCTW, WU3NOXEHHble B pasgene 7
"YkazaHua mep 6e3onacHocTv" M B HOPMAaTUBHO-TEXHUYECKUX [OOKYMEHTaXx,
OEeNCTBYIOLLMX HA NpeanpuaTMn-noTpebuTene.

Onsa ynpouieHus paboT npu yCTaHOBKE YrbTpa3BYKOBbLIX U3ny4vaTenemn
Ha TpybonpoBO4 M yCTaHOBKe Hynsa pacxogomepa (pasgensl 13 un 14) B2-6
OOMKEeH HaxoauTbCsl B HenocpeacTBeHHoW 6nusoctn k [M-1, noatomy
OKOHYaTesNbHYI YCTAHOBKY U noakntoyeHne B3-6 pekoMmeHayeTcs NpoM3BOAUTL

nocrie BbINOJTHEHNA 3TUX onepal_u/u7|.
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11.2. MOHTaX yCTaHOBOYHbIX Npocunen Ha TpybonpoBoa.

Mpu npoBegeHMM cBapoyHbIX paboTr Ha TpybGonpoBoae
Heo6XxoAMMO CHATb ynbTpa3ByKoBble uany4datenu YWU1(+V) n YU2(-V) c
TpybonpoBopaa.

11.2.1. MoHTax YCTaHOBOYHbIX MNpPOdUIen Ha ropu3oHTarbHOM
yyacTtke TpybonpoBogaa.

11.2.1.1. YcTtaHoBka MM-1 no BapuaHTy «Z» (npunoxexus 9, 10, 11).

YctaHoBUTb  ABa  YCTAHOBOYHbLIX  npodwuns B MIOCKOCTH,
pacronoxeHHon nog yrmom (0 — 45)° Kk ropusoHTanbHOW MNMOCKOCTM BAOMb
NPOTMBOMNOSOXHbBIX 06pa3yloLnx N3MepuTenbHOro yvyacTka TpybonpoBoga Ha
Hapy>XHON MOBEpPXHOCTW. [nNA 3TOro C MOMOLUbIO PYNeTKN U3MEpWUTb ANVHY
BHELLHEN OKpYXHOCTM Tpybonposoda. Ha TpybonpoBoae HaHeECTV OBE PUCKM,
paccTosiHUEe MeXay KOTOPbIMU OOIMKHO ObiTb PaBHO MOMOBUHE AMWHbI BHELLHEN
OKPY>KHOCTM TpybonpoBoaa ¢ TOYHOCTb + 1 MM. Yepes 3Tn pucku NpoBecTn ABe
npsiMble NUHWM  pa3MeTKW, KOTopble [OMKHbl OblTb MapannensHbl OCU
TpybonpoBoaa 1 HaXoAMTLCSA C HEW B OOQHOM NMockocTy. [lanee B 3aBUCUMOCTH
oT avameTtpa Tpybonposoga (npunoxenus 9, 10, 11) BbibpaTb BapuaHT
yctaHoBkm [1M-1. 3atem B mecTax npegnonaraeMon yCTaHOBKU npodwunen
NMoBEpXHOCTb TpybonpoBoga TWATEMbHO 3a4YUCTUTb  HAMWMbHUKOM UMK
HaxxgayHo Oymaro OT  rps3W, pXaB4uuHbl, Kpacku (OO NosABNEeHusi
mMeTannuyeckoro 6necka). 3auncTtka TpybonpoBoga npouM3BOAUTCS MO BCEW
ONWHe YCTaHOBOYHbIX npodunen u Ha + 20 MM BBEpx U BHW3 OT NUHWUM
pasmMeTku. 3auMLLEHHYIO MOBEPXHOCTb MPOTEPETb BMAXHOW TpAMNKoW (ans
yAaneHus oCcTaTtKoB Mblfn U T. 4.). 3aTem yCTaHOBOYHbIE NPOMUNM YCTaHOBUTb
Ha NPOTUBOMOJIOXHbIX CTOPOHax TpybonpoBoAda, NMpu 3TOM PUCKM B Topuax
npodpmnet OOMKHbI COBMagaTtb C MMHUSIMU PA3METKM C TOYHOCTBIO +1 MM, 4TO
rapaHTupyet yctaHoBky [MM-1 napannenbHo ocu TpybonpoBoga Ha
NPOTMBOMNOSOXHbIX 06pa3yoLLKX.

Ha ycTtaHOBOYHbIE MPOUNN NO KPasiM HAKUHYTb LIEMOYKA U HATSHYTb
MX C MOMOLLbI0 HATAMMBAKOLIMX BMHTOB, MPWKUMAas MpuU 3TOM YCTAHOBOYHbIE
npocunu k TpybonpoBoay (pekoMeHOyeTcs NMPOM3BOAUTb HaTSXKEHVEe Lenovek

2 - 3 pa3a).
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Mpu MoHTaxe pacxogomMmepa Ha cTtanbHOM TpybonpoBoae AnaMeTpom
6onee 300 MM ana yBenuYeHUs HaOEXHOCTU UKCaLMM YCTaHOBOYHbIX
npocpunen MM-1 pekomeHayeTcAa npuBapvBaTb K TpybonpoBoay 3aXuMbl
(npunoxenue 9, 10, 11).

11.2.1.2. YctaHoBka MM-1 no BapuaHTy «V» (npunoxeHue 12).

YCTaHOBUTb  OOWMH  YCTAHOBOYHBLIM  Npodwnb B MIIOCKOCTH,
pacrnonoxeHHon nog yrmom (0 — 45)° kK ropu3oHTanbHOM NIOCKOCTW BAOIb
obpasylolen wunsMepuTenbHOro ydactka TpybonpoBoga Ha  HapyXHOM
noBepxHocTu. B mectax npegnonaraemMon yctaHOBKM Npocuns NMoBEPXHOCTb
TpybonpoBoga TwaTenbHO 3a4MCTUTb HanWMbHUKOM WK HaxaadyHon Gymaron
OT rpsA3n, pPXaB4uMHbl, Kpacku (OO0 MOsBMeHWs MeTannuyeckoro 6necka).
3ayuLLEeHHY0 MOBEPXHOCTb NpOTepeTb BMaXHOM TpAMNKOW (AN yaaneHus
OCTaTKOB MbIMW U T. A.). YCTaHOBUTb Npodub Ha 3a4WLLEHHYIO NMOBEPXHOCTb
Tpybonposoga (npunoxeHne 12). Ha ycTaHOBOYHbIN Npodurb MO Kpasm
HaKUHYTb LEMOYKM U HaTsAHYTb UX C MOMOLUbI HATAMMBAKOLWMX BUHTOB,
npwxumass npM  3TOM  YCTaHOBOYHble  npocdwmnm K  Tpybonposogy
(pekomeHayeTCsa NPON3BOANTL HATsXKEHME Lenodek 2 - 3 pasa).

11.3. MoHTax ynbTpassykoBbix nanyyatenen YN1(+V) n YN2(-V) Ha
Tpybonposoza

11.3.1. Ha oavH 13 yCTaHOBOYHbIX MpOdUNENn HaHECTU OBE PUCKK
YCTaHOBKM U3nyyaTenew, paccTosHWE MeXay PpucKamu [OIMKHO PaBHATHCS
BbIYMCINIEHHOMY pacxogoMepom ‘“paccmosiHuto L mexdy damyukamu” (n.
10.4.14). Ona OBYXCTOPOHHEW Z-yCTaHOBKM OaT4yMKOB HeobXoaumo OfHy w3
PUCOK YCTaHOBKM AATYMKOB NEPEHECTU Ha MPOTUBOMONOXHbIA YCTAHOBOYHbIV
npocpunb, obepHyB TpybonpoBoa NEHTOW UMW PYNETKOW U COBMECTUB KOHLibI
neHTel. TpybonpoBog 6Gonblworo avametpa Heobxoaumo obopadvBaTh
LLUIMPOKOW NEHTOW, YTO MOBbLILLAET TOYHOCTb MEPEHOCA PUCKM.

11.3.2. BknwouuTb pacxogomMep, BOWTM B MEHK Monb3oBaTtens u
nepenTn K NyHKTy MeHio "Amnnumydal” ¢ nomolusio kHonku "Mpocmotp U,
Ha gucnnee nosisutcsa coobuieHue:

Amnnutygal, mB
[uncneHHoe 3HayeHne, 0 — 4000]
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KaHan [Homep kaHana]

3aTteM HeobxoOuMO YCTaHOBWUTb YNbTpPa3ByKOBble WK3ny4aTenu Ha
Tpybonposog.

11.3.3. Ha pabou4yto nosepxHocTb uanyyatensa YW1 (+V) HaHectu croi
cmaskm TonwmHon (0,5+1,5) MM M BCTaBUTb €ro B YCTaHOBOYHBIN NpOodurib
(cTpenka Ha u3nyyaTene [ofKHa CcOBMafdaTb C HanpaBleHWEM [OBWKEHUSA
noToka Xuakoctn, n mnanyyvatens YW1(+V) gomkeH GbiTb Bbille MO TEYEHWUIO,
yem wusnyyatens YW2(-V)), nnotHo npwxaTb PyKOW K NpeaBapuUTENbHO
3a4MLLEHHON MOBEpPXHOCTM TpybonpoBoda W HEMHOro noAaBuraTb Brepen-
Hasag, 4ToObl pasgaBuMTb CROM CMaskM. 3aTem wmanyyatenb npwxaTb K
noBepxHOCTU TpybonpoBoaa NPUXKMMHBLIM YCTPOMNCTBOM (CM. pUc. 2) Tak, Y4Tobbl

BEPXHUIA CKOC KPbILLKM BblN HANPOTUB PUCKK Ha Tpybe.

M4

1 \
I_(_ i
| |
. -l
MpwxumHoe
YCTPOWCTBO
Tpy6onpoBog
puc. 2

11.3.4. Ha paboyyto NOBEPXHOCTb BTOPOr0  YNbTPa3BYKOBOrO
nanydatensa YN2(-V) HaHecTn cnon cmasku TonwmHon (0,5+1,5) MM n BCTaBUTb
uanyyatens B Apyron (Onsi OBYXCTOPOHHEW Z-yCTaHOBKM) YCTaHOBOYHbIN
npocpunb Ha pacctosHve L oT YWU1(+V) HukKe no TeYeHu XUOKOCTU
(mpunoxenns 9 - 11). B cnyyae OOHOCTOPOHHEN V-yCTaHOBKM BTOpPOWN
nsnyyaTtenb yCTaHaBNMBaeTCs B TOT e Npodurib, YTO 1 NepBbIv (MPUNOXeHne
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12). PaccTtosiHue L nsmepsietcs Mexay BEPXHMMMU CKOCAMU KPbILLEK OaTYUKOB.
Ctpenka Ha u3nyyartene [AOMXHa COBNagaTb C HarnpaBrneHWeM [ABMXEHUS
NoTOKa XWOKOCTW.

lMnoTHO nmpwxaTb pPyKOW m3ny4aTenb K MOBEpPXHOCTM Tpybonposoaa,
npv aTOM 3HaveHne amnnuTyapl1 gomkHo 6biTb oT 50 Ao 4000 mB.

Ecnn 310 ycnoBue He BLINOMHAETCHA, TO HeobxoAMMo nepenTn K
cneaytoLemMy napameTpy - ypO8eHb yribmpas3syKog8o20 cuzHasa.

11.3.5. Mepexopn K  cneaywowemy napameTpy, ypoeeHb
ynbmpa3eyKkoeo20 Ccu2Hasia, OCYyLeCTBNAEeTCA C MNOMOLLbI0  KHOMKM
"MpocmoTp U" Ha pucnnee nosiBUTCS COOBLLEHME:

YpoBeHb Y3 curHana
[H13KMIA, BbICOKWIA]
KaHan [Homep kaHana]

[nsi n"aMeHeHNs1 3Ha4YeHUs1 YPOBHS yNbTPa3BYKOBOro curHana cnegyer
HaXkaTb KHOMKy "BBoA", mocne 4Yero B NMEBOM HWXKHEM Yriy gucnnes 3amuiraet
kypcop. C nowmolbio kHonok "Mpocmotp " mnn "Mpocmotp " Buibupaetca
Opyroe 3Ha4yeHue ypoBHS curHana.

dukcaunss BbIGPAHHOTO 3HAYEHUS1 MPOU3BOAUTCSH HaXKaTMeM KHOMKMK
"Beoa", oTMeHa BBEAEHHOTO - kHornkon "M".

Ecnu 3HaveHne amnnutyabl 1 6onbe 4000 mB, TOo 3Ha4eHne ypoBHS
curHana Heobxo4MmMo YyCTaHOBUTb B COCTOSIHUE "HU3KMIA".

Ecnn 3HayeHne amnnutygbl 1 meHbwe 50 mMB, TO 3HaveHne ypoBHS
curHana Heob6xoauMo YCTaHOBUTL B COCTOSIHUE "BbICOKUI".

11.3.6. BepHyTbCs € nomoLLbio KHonku "MpocmMoTp "k npegbioyemy
napameTpy "Amnnutygal". AMnnutygal gormkHa HaxoauTbCsa B npegenax oT
50 mB pgo 4200 mB. Ecnn 97O COOTHOLLUEHWE He BbIMOMNHAETCH, Heobxoaumo
CMEHUTb CMasKy (Npv MCMonb30BaHWM 3MOKCMAHOW cMornbl 6e3 oTBepauTens
3(PhEKTMBHOCTL YNbTPa3BYKOBOro curHana B 2 - 3 pasa Gonblue, Yem npu
UCMNOMb30BaHUN NNTONA), UM CMEHUTb BapuaHT YCTaAHOBKM m3nyyartenen (npu
OBYXCTOPOHHEM Z-BapuaHTe curHan B 3-4 pasa Oonbwe, yem npwu

OZHOCTOPOHHEM V-BapuaHTe), N CABUHYTb M3Mny4aTenu Ha pacctosiHue + (10
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+ 100) MM, COXpaHMB pacCTOsiHAE MeXAy HUMK, U [oOUTbCA 3HayveHus
amnnutygbl1 ot 50 mB go 4000 mB Ha HoBOM mecTe.

11.3.7. Ecnu He ygaeTcd nonyyYnTb amnnuTygy curHana Gonbwe 50
MB, TO BO3MOXHO, YTO:

a) B TpybonpoBoae HeT XUAKOCTY;

0) HenpaBuNbHO YCTaAHOBMEHbI yNbTpa3BykoBble usnyyarenu YN1(+V)
n YN2(-V) (CTpenkM Ha HUX OOIMKHbl OblTb HampaBreHbl B OOHY CTOPOHY M
coBMnagaTtb C HanpaBneHMeM [OBWMXEHUS MNOTOoKa XMAOKOCTW; uanydatens "+V"
OOMKEH HaxXOAMTbCS BbILLE MO TEYEHWIO MOTOKA XWAKOCTM, YeM marny4daTtens "-
V),

B) NMIOXO 3a4uLLeHa NOBEPXHOCTb TpybonpoBoaa;

r) KONMWYECTBO ra3oBblX BKMYEHWA W TBepAblX YacTuy B
KOHTponupyemow cpefe npesbiaeT 1%. PekomeHayeTca HanTu gpyroe Mecto
ONna  yCTAHOBKM  pacxofgoMmepa, KenaTtenbHO neped  rMapaBnnyecknm
COMpPOTUBIEHNEM;

) Ha BHYTpeHHel cTeHKke TpybonpoBoaa o6pa3oBanucb HapoCThbl.
PexomeHgyeTcs HamTM ydacTok TpybonpoBoga C MWHUMAanNbHLIM CPOKOM
aKcnnyaTauun unu caenatb BCTaBKy B TpyOONpoBO HOBOMO y4acTKa;

e) maTepuan TpybonpoBoaa He3BYKONMPOBOAEH W3-32 BHYTPEHHMX
HeOoOHOPOAHOCTEN, TPELUH W KaBepH. PekomeHayeTcsi caenaTb BCTaBKy B
TpyOONpoBOA HOBOrO yYacTKa 13 3BYKOMPOBOASILLErO MaTepuana.

lMepexon K TOYHOW YCTAHOBKE [aTYMKOB OCYLLECTBSIETCS TONbKO

nocne nonyyexHus 3HadeHns amnnutyabl1 ot 50 mB go 4000 mB.

11.3.8. TouyHas ycTaHOBKa usny4arenemn.
C nomouwpto kHonku "Mpocmotp " HeoBxomumo nepeittn  k
criefyolweMy NyHKTY — amnaumyoda 2 ynbmpa3eykoeo2o cuzHana. Ha

aucnree nosiBMTCS CooOLLeHNME:

Amnnutyga 2, mB
[4ncneHHoe 3Ha4veHue, O - 4000]
KaHan [Homep kaHana]
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3atem criegyeT MeArieHHO CABWratb YNbTPa3ByKOBOW M3nyyaTtenb
YW2(-V) B Hanpasnexnun Y1 (+V), AOBUBLLNCL CHUXEHUS 3HaYEHNs amnnnTyabl
2 B 2-5 pas o1 HavanbHoro. 3atem YWN2(-V) cnegyeT MeaneHHo oToaBuraTte OT
YW1 (+V), npn 3TOM 3Ha4YeHne aMnNnnTyabl 2 HAYHET YBENUYMBATBLCS, JOCTUTHET
nepBoro MakCMmMyma K CTaHeT yMeHbluaTbcs. Heobxoammo BepHyTb YW2 B
MOnoXeHne NepBoro MakcuMyma v 3adKkCupoBaThb B YCTAHOBOYHOM Mpodnne.
Mpu panbHeWweM pas3gBWKEHUW u3nyyaTenew amnnuTyga 2 MOXET OndATb
YBENMUMBATLCA W MOABUTCHA 3Ha4YEeHWe BTOPOro MakCMmyma amnnutydbl 2 (Cm.
puc. 3). MNpaBunbHOe MONOXeHWEe u3nydyaTenen — MakCMMyM amnnuTyabl 2,
COOTBETCTBYIOLINA  MUHMMAarNbHOMY PacCTOSHUIO MeEXay u3nydaTensmu.
Mony4eHHOE nonoxeHne manyyatenen MOXeT OTNNYaTbCS OT pacyeTHOro Ha 1
— 10 mm, a Ha TpybonpoBogax 6onbLIOro aguameTpa — Ha Benu4uuHy Ao 50 mm.
Heobxogumo 3adukcmpoBaTtb usnyyatens YW2(-V) B TOM nonoxeHuw, rae

3Ha4YeHue aMnNNUTyAbl 2 4OCTUIHET NepBoro, «bnmkarniero», MakcMumyma.

Amnnutyaa 2

BTopbit makgumym

TpeTuji makcumym

MepBbIN Makcumym

T

0-5 MM — 30Hg npasu
BKY 13

P S« J

PaccTosiHue mexay
nany4yarenamm

¥

Puc.3
Mpn npaBuUbHOMN ycTaHOBKe usny4arteneun 3Ha4eHuA
amnnutyabll M amMnnuTyabi2 [OJMMKHbI coBnagatb. Ecnu  3HaveHus

amnnutygbll U amnnuMTyabl2 He coBMadaloT, crnedyeT caBuUraTb ManydaTenb
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YWN2(-V) B HanpaeneHun uanydatens YW1(+V) go T1ex nop, noka 3HavyeHusi
amnnutyabl 1 1M amnnutyabl 2 He coBnagyT. YucneHHble  3HayeHus
aMnnuTyabl1l u amMnnuTyabl2 OOMKHBI HaxoauTbea B agnanasoHe ot 50 go 4000
MB.

3aTtem cnepyet 3admkcmpoBatb YN2(-V) B ycTaHOBOYHOM npodpune ¢
MOMOLLIbIO NMPWKUMHOTO YCTPOMCTBA.

11.3.9. [Ona npocMoTpa pe3ynbTaToB W3MepeHus HeobxoaMmMo
BEPHYTLCS B pexuMm "Miamepenus”, ABa pa3a Haxas Ha kHonky "Merw". Ha

9TOM YyCTaHOBKa AaT4YMKOB 3aKOH4YEHa.

12. YCTAHOBKA HYNA PACXOOOMEPA

12.1. lMpwu ycTaHOBKe ynbTpa3ByKOBbIX U3nyyartenen Ha Tpybonposop,
BCMNeACTBME HEPOBHOCTEW BHELLIHEN NOBEPXHOCTU U OTMOXEHUIN Ha BHYTPEHHEN
MOBEPXHOCTU BO3MOXHO naparnnensHoe cMmelleHne pacxogHow
XapaKTepucTuKM mpubopa, KOoTopoe MOXEeT 4oCTUraTh BenmuuuHbl £ 0,1 m/c.
KoMneHcauuss 3TOM  MNOrPelHOCTM  OCYLIECTBMSIETCA  YCTAHOBKOM  Hyns
pacxogomepa.

Ons nepexoga u3 pexuma "N3mepeHus" B pexum "YcTtaHoBka «0»"
TpebyeTcsa oanH pa3 HaxaTb KHomnky "M", koTopasi pacnonoXeHa nog KpbILLKON
npubopa (NpunoxeHwe 5), Ha Aucnnee NOABMTCA NPeASIoXeHNe:

MeHto nonb3oBaTens

Hanee nouck pexuma "YcraHoBka «0»" ocyLlecTBNsieTCs C NOMOLLbIO
kHonok "Mpocmotp M unm "Mpocmotp U". Ha aucnnee pomkHo nosiBUThCA
coobuleHune:

YcTaHoBka «0»

Bxop B pexum "YctaHoBka «0»" ocyLlecTBNseTCA C NOMOLLbIO KHOMKN

"Beoa" Ha gucnnee nosiBnseTcs cooblueHne:

KaHan [Homep kaHana]
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[nsa cmeHbl kKaHana HeobxoguMo HaxaTb kHomky "Beoa". Ha gucnnee
NosIBUTCS Murawlowmim kypcop. WM3ameHeHve Homepa kaHana npou3BoAUTCA
KHornkon "lMpocmoTp", NOATBEPXKAEHME M3MEHEHUIN — KHOMKOW "BBoA", oTkas oT
N3MeHeHun — kHomkon "M". ViaMeHeHune HwkeyKa3aHHbIX MapameTpoB Oyaet
OEeNCTBUTENbHO TOMbKO AN BblOpaHHOro kaHana. [na KOppeKkTHOW paboThbl
pacxopgomepa Heo6xo4MMO NPOBECTU YCTAaHOBKY HYINS B KaXAOM KaHane.

12.1.1. Mepexop K criegylowemy MyHKTY — NMPOCMOTPY W3MEpPEHHOW
pacxogoMepoM  CKOPOCTM MOTOKa OCYLECTBMASIETCA  HaXaTUeM  KHOMKK

"MpocmoTp U". Ha gucnnee nosiBUTCS CooBLLEHNE!

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

rae Vo — naMepeHHoe pacxofoMepoM 3Ha4YeHVe CKOPOCTM NOTOKa XUOKOCTH.
YctaHoBKYy «0» pacxogomMepa MOXHO NpoBecTU ABYyMsi cnoco6amu

12.2. NepBbIN cnocob (MmeeTcsi BO3MOXHOCTbL OCTAaHOBUTbL NOTOK
XKNOKOCTH).

12.2.1. OcTaHOBUTb NOTOK XXUAOKOCTU.

12.2.2. Tlpu 3anonHEeHHOM XUAKOCTbl TpybonpoBoae 3anucatb
3HayeHue Vo (MoXeT ObITb OTpULaTenbHbIM);

nponuctatb cogepxmmoe pexmnma "YCTAHOBKA «0»" ¢ nomoLubto
kHonok "Mpocmotp 1" wnm "Mpocmotp " go nosenenus Ha aucnnee
coo0LeHus:

Vewm, m/c
[uncneHHoe 3HayeHue]
KaHan [Homep kaHana]
12.2.3. BeBecTtu 3Ha4yeHune

Vcm = - Vo

[ns aToro Heo6xoaMMo Bocnonb3oBaTbcs kKHonkon "Beoa", nocne yero
CTapluvin paspsia BbIOENUTCA KYPCOPOM. YBENUYEHWE Ha eAuHULY 3Ha4yeHus

paspsga, BblAENEHHOro  KypCOpOM, OCyllecTBnsieTcs KHonkow  "Apxms",
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nepemelLieHmre Kypcopa - ¢ MoMoLLbto kHonok "Mpocmotp N unm "Mpocmotp U,
HabpaHHoe 3HayeHne 3anucbiBaeTcs B MamsATb npubopa C MOMOLLBI KHOMKM

"Beog".

12.3. Btopos cnoco6 (HeT BO3MOXHOCTU OCTaHOBUTb MOTOK
XXNAKOCTH).

12.3.1. 3anucatb YMCNEHHOE 3Ha4yeHMe CKOPOCTM MOTOKA XMAKOCTU
Vo, m/c (MoXeT BbITb OTpULaTENbHBLIM);

12.3.2. lponuctatb pexum "YcTaHoBka «0»" C MOMOLLBI KHOMOK
"Mpocmotp " unm "Mpocmotp U" Ao nosiBnenns Ha aucnnee coobLLeHNs:

Amnnutygal, mB
[UncneHHoe 3HaveHwe]
KaHan [Homep kaHana]

MOMEHsITb MecTamu ynbTpasBykoBble u3nydatenu YWU1(+V) un  YU2(-V)
(TouHoCTb ycTaHoBkM T 1 mm). Mpu atom ctpernkn Ha YU1(+V) u YUN2(-V)
OOMKHbI OblTb HanpasreHbl B CTOPOHY, MPOTUBOMOMOXHYIO HanpaseHnto
OBWXEHUS1 NOTOKa XMAKOCTW. HoBoe 3HaueHve amnnuTyabl1l He [OMKHO
otnunyatbcsa 6onee yem Ha 5 — 10 % ot craporo 3HaveHus. B npoTueHOM
Criy4ae HaHeCTW Ha AaTYMKN HOBbIN CIIOW CMa3Ku;

12.3.3. Tponuctate pexum "YctaHoBka «0»" C NMOMOLLBIO KHOMOK

"Mpocmotp N" unm "Mpocmotp U" Ao nosiBnexns Ha gucnnee coobLIeHUS:

Vo, m/c
[uMcneHHoe 3HaveHue]
KaHan [Homep kaHana]
3anvcaTb HOBOe 3HayeHne Vo (MOXeT ObITb OTpMuaTenbHbIM);
12.3.4. Tponuctatb pexuMm "YcTaHoBka «0»" C MOMOLLBI KHOMOK

"Mpocmotp N" unm "Mpocmotp U" Ao nosiBnenns Ha gucnnee coobLLEHNS:

Amnnutyga 1, mB
[uncneHHoe 3HaveHme]
Kanan [Homep kaHana]
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NnocTaBuTb  ynbTpasBykoBble  uanydatenn YU1(+V) wn  YUN2(-V) B

nepBoHavarnbHoe MonoxeHne (TOYHOCTb ycTaHoBKM T 1 wmm). MNpu atom
ctpenku Ha YWU1(+V) n YU2(-V) ponxHbl ObiTb HanpaBneHbl B OAHY
CTOPOHY M coBnagaTb C HanpaBfieHUEeM ABWXEHUSA MNOTOKa XUAKOCTWU.
Hogoe 3HayveHne "AmnnuTyaal" He JOMmKHO oTnnyaTbes 6onee 4yem Ha (5 — 10)
% OT cTaporo 3HayeHusi. B NpoTMBHOM crnyyae HaHeCTM Ha AaTyMKU HOBbIN
Crnow cMasku.

12.3.5. lponuctatb pexum "YcTaHoBka «0O»" C MOMOLLBI KHOMOK
"Mpocmotp " unu "MpocmoTp U" fo nosenenus Ha avcnnee coobLueHus:

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

3admkcmpoBaTb HoBoe 3HadeHne Vo, m/c. OHO [JOIMKHO coBnagaTb C
3adhMKCMpOBaHHbIM 3HavyeHnem Vo, m/c, nony4veHHeiM B n.12.3.1. CoBnageHve
pe3ynbTaToB O3Ha4yaeT, 4YTO 3a BpeMs BbiNonHeHus n.n.12.3.1. - 12.3.5.
CKOpOCTb MOTOKa He M3MeHunacb. B npoTvBHOM criydae NOBTOPUTb MYHKTbI
12.3.1+12.3.5.

12.3.6. lponuctatb pexum "YcTaHoBka «O»" C MOMOLLBI KHOMOK
"Mpocmotp N" unmn "Mpocmotp U" Ao nosiBnexns Ha aucnnee coobLIEHUS:

Vewm, mic
[uMcneHHoe 3HaveHue]
Kanan [Homep kaHana]

YcTaHOBUTL YNCNEHHOe 3HavYeHne V¢ m/c, paccynTaHHoe no d)opmyne:

Vo(1.12.3.1)+ Vo(11.12.3.3)
2

Vewm, m/c = -

12.3.7. [Ona npoBepKu BLINOMHEHHbLIX AEWCTBUN pPEKOMEHOyeTcs C
nomotubio kHonku"Mpocmotp M unm "Mpocmotp U" noitn fo nyHkTa

V = Vo +Vcwm, m/c
[uncneHHoe 3HaveHme]
KaHan [Homep kaHana]
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Mpu NpaBWnbHO BBINOMHEHHOW YCTAHOBKE Hynsi 3HayeHne V 6yget paBHo (0 +
0,005) m/c.

Ha atom "YcTaHoBka «0»" pacxogomepa 3akoHyeHa. [na npocmoTtpa
pes3ynbTaToB M3MEPEHMI HEOOXOONMO BEPHYTLCS B pexum "Mamepenus”, aBa

pasa Haxas KHonky "M".

13. BIOKUPOBKA U3MEPEHWI NMPUN HE3AMOJNIHEHHOM
TPYBOMNPOBOAE

13.1. MMpu skcnnyatauun pacxogomepa ObiBalOT cuTyaumm, Korga
TpybonpoBog He MOMHOCTbIO  3amnofHEH >KWOKOCTbIO MMM OMYCTOLUEH.
KoppekmHbie u3mepeHUsi 8 3mOM cirly4ae HE803MOXXHbI, W MOKa3aHuA
npubopa [oOMkHblI ObiTb paBHbl 0. [ns BbINONHeHMs 3Toro TpeboBaHMs
pekomeHOyeTcs Z-BapuaHT YCTaHOBKW wu3nyyatenen, yron [ Mexay
NMOCKOCTbIO YCTAHOBKW M3rydaTenen 1 ropusoHTanbHOW MIOCKOCTbI AOMMKEH
6bITb GonbLue 20° (puc. 2)

Ecnu npn atom noka3saHus pacxogomepa v (unv) amnnutyga curHana
He paBHbl 0, TO pekoMeHayeTcs BbINONHUTb n. 13.2.

YpoBeHb
3anonHeHns

Puc.2

13.2. Tlpu HeszanonHeHHOM TpybonpoBoge BOWTU B  PEXUM

"HesanonHeHHbIi TpybGonposoa" Haxatuem kHomku "BBoa" v nocnegytowum

BBOAOM napons. Ha gucnnee nosiBuTCS:

AoT = [uncneHHoe 3HadeHne] mB
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A = [uncneHHoe 3HayeHve] mMB
KaHan [Homep kaHanal]
roe  AOT — ypoBeHb OTCEYKM amnnuTyAdbl CUrHana, npy KOTOPOM MOKa3aHusi
pacxogomepa npu N3MepeHny pacxofa paBHbI HYIHO;

A — 3HayeHwe amnnuTygbl curHana B MB npu HesanonHeHHOM
TpybonpoBoge.

Beectn 3HayeHue AoT, Ha (10— 20) % npeBbiwatowlee 3HayeHne A.
Mpu atom 3HaveHne AmnnuTtygbli2 (cM. n. 11.3.8) gomkHo B 2 n Gonee pasa
npeBbillaTb BBOAMMOE 3HaveHne AoT. Ecnu nocnegHee ycnosue He
BbINONHsIETCS1, TO AOT HEOOXOAMMO YCTaHOBUTL paBHbIM 5 MB.

13.3. Bbibop kaHana BbinonHAeTca kHonkow “"MpocmoTp”. [OAns
KOppEeKTHOW paboTbl pacxogomepa HacTpauMBaeTCs TOMbKO TOT KaHam, Ans
KOTOPOro HeJoCTaTOYHO BblNomnHeHns n. 13.1

13.4. Ins Bo3BpaTa B pexum "M3mepeHns" Heobxogumo [fBa pasa

HaxxaTb kHoOnky "M".

14. HACTPOMKA TOKOBOI'O BbIXOOA

14.1. Ecnu pacxogomep obopynoBaH Gnokom TOKOBOrO Bbixoda, TO
BO3MOXHa HacTporika 3Toro 6roka. [ns Bxoga B PeXUM HACTPOWKM TOKOBOMO
BbIX04a HeoOxoaMMO HaxaTtb kHornky "M". Ha ancnnee nosisutcsi coobLieHune:

"MeHto nonb3oBatensa”
HaxaTem kHomnku "Mpocmotp " unm "Mpocmotp U HeoBxopumo poitn Ao
NyHKTa MEH0

TokoBbIN BbIXOA,

n HaxaTb KHorky "Beoa". Ha gucnnee nosiButcsa coobuieHne

KaHnan 1

[Ons cmeHbl kaHana cnegyeTt HaxaTb kHonky "Bsop", kHonkon “lMpocmoTtp”
CMEHUTb HOMEP KaHarna v NnoaATBEpPANTb N3MeHeHne kKHonkon "Beoa". [lnanasoH
BbIXOOHOrO CUrHamna MOCTOSIHHOTO TOKa HacTpauMBaeTCsl ANS KaXOoro kaHana.
Mepexon K U3MEHEHUI0 AManasoHa BbIXOAHOrO CUrHama MOCTOSIHHOrO Toka

ocylecTensieTcst kHonkow "lMpocmoTp”. Ha ancnnee nosiButcs coobLyeHve:
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[Onana3soH
[uncneHHoe 3HaveHne] MA
Kanan [Homep kaHanal

[Ona un3ameHeHUss aAmanasoHa BbIXOOHOMO TOoKa HeEOoOXOOUMO HaKaTb KHOMKY
"Beoa". B neBom HwkHeM yrny gucnnes nosiBUTCA Muralowmi ksagpaT —
npurnalieHne K M3MeHeHuio 3Hadenus. Haxatue kHonku "Mpocmotp " mnm
"Mpocmotp U" npuseper « nepebopy BO3MOXHbIX YWUCMEHHBIX 3HAYEHWUN
JmanasoHOoB BbIXOAHOro curHana noctosiHHoro Toka: 0...5 MA, 0...20 MA, 4...20
MA. dukcaums BbIOpaHHOro 3Ha4YeHUst NPOM3BOANTCS HaXxxaTueM KHomku "Beoa”,
OTMEHa BBEAEHHOro Haxatvem kHonkn "M". BbIXxogHOM curHan npsamo
nponopunoHaneH abCcontoTHOM BENNYMHE N3MEPSIEMOro pacxoaa.

14.2. [Ins Bo3BpaTa B pexum "M3mMepeHns" Heobxoaumo [Ba pasa

HaxxaTb kHoOnky "M".

15. HACTPOMKA UMIYJIbCHOIO BbIXOOA

15.1. Ecnn pacxogomep obopynoBaH GriokOM MMMYMbCHOMO BbIXOAa,
TO BO3MOXHa HacTpolka aToro 6noka. [Ons Bxoga B PEXMM HaCTPOWKU
UMMNYNbCHOrO Bbixoda Heobxoammo HaxaTtb kHomky "M", pacnonoxeHHyw nof
KpblLKOW Npubopa. Ha ancnnee nosButcst HagnNuchb:
"MeHto nonb3oBatensa”
HaxaTem kHomnku "Mpocmotp " unm "Mpocmotp U HeoBxopumo pointn Ao
NyHKTa MEHI0

VIMFIyJ'IbCHbII7I BbIX0O[

1 HaxaTb kKHonky "Beoa". Ha ancnnee nosisutcsa coobLieHne

KaHan 1

[na cmeHbl kaHana HaxmuTe KHornky "Beoa”, kHonkon “lMpocmoTp”.
CMEeHUTe HOMEep KaHana W noaTBepanTe M3MeHeHue KkHonmkon "Beog". [Ons
KOPPEKTHOW paboTbl UMMYMbCHOTO BbIXO4Aa HEeo6XoAMMO HacTpouTb 6ok

MMMNYJNbCHOIo BbIXo4a And KaXXaoro KaHana.
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Mepexogq K  W3MEHEHWIO  HacTpoek  MMMYNbCHOrO  BbIXOAa
ocyulectenseTcs kHonkon "lMpocmoTp”. Ha ancnnee nosisutcst coobLueHune:

Bec nmnynbca, M3
[uncneHHoe 3HayeHune 0,01 - 500]
Kanan [Homep kaHanal

15.2. Ecnu HeobxooMmo BBECTU HOBOE 3HaYeHWe Beca MMmMyrbca, TO
cnegyeT BOCNONb30BaTbCA KHOMKoW “"BBoA”, nocne 4ero craplumn paspsag
UUCIIEHHOr0 3HaYeHUs1 BbIAEMNUTCS KypCOpOM. YBenuueHue Ha eauHuLy
3HayeHus pa3psga, BbIAENEHHOTO  KypCOpOM, OCYLLECTBMSIETCS  KHOMKOW
"ApxuB", nepemelleHne Kypcopa kHonkon "lpocmoTp fi". HoBoe 3HaueHue
3anuncbiBaeTcs B nNamsTb npubopa c nomollbio kHomku "BBog”. Ecnm HoBoe
3HaYeHne HEKOPPEKTHO, TO nocne coobLeHns

HekoppekTHoe
3Ha4veHune

Ha gucnree NosBUTCA CTapoe YMCreHHoe 3HadyeHune (cm. n. 15.4)

15.3. Tlepexog K cneaywwemMy napameTpy — OnumesibHOCMb
8ec08020 UMIyrbca — OCYLLLECTBNAETCA C NOMOLLbIO KHOMKK "lpocMoTp " vrm
"Mpocmotp U". Ha gucnnee nosiBnsietcs cooblueHve:

Onut. nmnyneca, ¢
[uncneHHoe 3HauveHue (0,1 - 10)]
Kanan [Homep kaHanal]

[nsi BBoAa HOBOro 3HaYeHWst ONIUTENbHOCTM UMMynbca Heobxoaumo
HaxaTb KHOMKy "BBoA", mocne 4ero crapluvin paspsg YUCNEHHOro 3HayeHusi
BblAENMUTCA KYpCOPOM. YBENWYEHWE Ha eavHWLY 3HadeHus paspsaa,
BblJENeHHOro KypcopoM, OCYLLEeCTBNSAeTCs KHomkon "ApxuB", nepemelleHune
kypcopa - kHomkoii "Mpocmotp N wnm “"Mpocmotp U". Hoeoe 3Hauenwe
3anvcbiBaeTca B NaMaTb npubopa ¢ nomolbio kHomku "Beoa”. Ecnv HoBoe
3HaYeHne HeKOPPEKTHO, TO nocne coobLleHns

HekoppekTHoe
3Ha4yeHne

Ha gucnnee NosABUTCSA CTapoe YMCreHHoe 3HadYeHue (cm. n. 15.4).
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15.4. [lMpu npozpammupoeaHuu 4ucJieHHbIX 3Ha4YeHuil eeca

umnyisbca u e2o AnumesnibHocMu GOJIKHO 8bIMNOJIHIMbLCSI COOMHOUWEHUe:

3
[6ec _umnynvca ,3M ]#3600 04[c]
Qmax[ m° /u]

Ecnu ykasaHHOe HepaBEHCTBO He BbIMONHSIETCS, TO NpU Nepesarpyske

1,1 (dnum. umnynsca, [c] ) <

nnn BKINKO4YeHNN anl60pa BbIBOAUTCS COOBLLIEHME:

MapameTpbl
HECOBMECTUMbI

KOTOpOEe yaepXmBaeTcs B TedeHue 3 C.
15.5. BosBpaT B pexumM «M3mepeHnsa» OoCyLlecTBNSeTCs ABYKPaTHbIM

Ha)xaTnem KHomku «M».

16. HACTPOWMKA PEJIEAHOIO BbIXOOA

16.1. Ecnu pacxogomep obopyaoBaH GrOKOM penenHoro BbIXoAa, TO
BO3MOXHa HacTpovika 3Toro 6rnoka. [jna Bxoga B peXMM HAaCTPONKU penenHoro
Bbixo4a Heobxooumo HaxaTtb KkHomky "M", pacnonoxeHHyto non KpbILLKON
npubopa. Ha gucnnee nossutcsa Hagnuch:

"MeHto none3oBaTtens”
HaxaTtuem kHonku "Mpocmotp 1" nnm "Mpocmotp U" Heobxoanumo Aoty Ao
MyHKTa MEHIO

PenenHbIn BbIXOA
1 HaxaTb kHonky "BBoa". Ha ancnnee nossutcs cooblyeHune:
KaHnan 1
Ona  cmeHbl KaHana cnegyet HaxaTb KHONKy "Bsoa", kHonkow
"MpocMoTp" CMEHUTbL HOMep KaHara W MOATBEePAUTb W3MEHEHWe KHOMKOW

"Beoa". [Ins KoppeKTHoW paboTbl perenHoro Bbixoga HEOOXOAMMO HacTpoOUTb

6nok penemnHoro Bbixoda 4S8 Kaxaoro kaHana.
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16.2. [llepexod K W3MEHEHWIO HaACTPOEeK penerHoro Bbixoda
ocyllecTBnsgeTcsa € nomowpblo kHornku "lMpocmoTp”. Ha gucnnee nosisutcs
coobLleHune:

3amblkaHue npm
[umcneHHoe 3HayeHne] % ot Qmax
KaHan [Homep kaHanal]
T.e KOHTaKkTbl perne 3aMblKalTCA Mpyu OOCTUXKEHUM pacxogoM 3afaHHOro
YNCIIEHHOIO 3HAYEHUS.

Ecnn Heobxooumo BBECTV HOBOE YMCMEHHOE 3HayeHue, To crnepyeT
BOCMONb30BaTbCA KHOMKOW "BBoA", mocne 4ero crapwuii paspsg YNCNEeHHOro
3Ha4YeHUs BbIAENUTCHA KypCOPOM. YBENUYEHUE HA eaunHULY 3HadYeHust pa3psiaa,
BbIJEMNEHHOro KypcopoM, OCyLLecTBNAeTCca kHonkon "ApxvB", a nepemeLleHune
kypcopa - kHonkoit "Mpocmotp M unn "Mpocmotp U". BHoBb BBegeHHoe
3Ha4YeHNe He [JOMKHO ObITb paBHO 3HAYEHWO pasMblKaHWS KOHTAKTOB.
BbibpaHHOe 3HayeHue 3anucbiBaeTcA B NaMsaTb Npubopa C MOMOLLbI KHOMKM
"Beoa". Ecnn HabpaHHOe 3Ha4YeHne KOPPEKTHO, TO OHO OCTaeTCs Ha aucnree, B
NPOTUBHOM Cly4ae Ha gucnnee nosiBNseTca U yaepXuBaetca B TedyeHue 3¢
cnepytollee coobLyeHve:

HekoppekTHoe
3HaveHve

a 3aTeM MOoAIBUTCS CTapoe 4YMCIIeHHOe 3HaveHue. 3HadyeHue pacxogda, npu
KOTOPOM MPOMCXOONT 3aMbIKaHWE KOHTAKTOB perie, OOSHKHO OT/MYaThCs OT
3HaYeHus1 pacxoaa, Npy KOTOPOM MPOUCXOAMUT pa3MblkaHMe KOHTAKTOB pene.
16.3. MNepexoq K creaytollemy napameTpy — 3HaueHue pacxoda, npu
KOMOPOM KOHMaKmbl pesie pa3MbiKalomcsi — OCYLLECTBISETCS C MOMOLLbO

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

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

Ecnu HeobxoaMMo BBECTM HOBOE YMCNEHHOE 3HaveHue pacxoaa, npu
KOTOPOM KOHTaKTbl pesfie pa3MblKaloTCA, TO crieayeT BOCNOJ1b30BaTbCA KHOMKOMN
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"Beoa", nocne 4ero crapwmin paspsg YUCAEHHOro 3HayeHus BblaenuTcd
KypCOpOM. YBenuyeHue Ha eavHuLy 3HayeHuss paspsga, BblOeNeHHOro
KypCOpOM, OCYLLEeCTBNSAETCA KHOMkon "ApxuB", a nepemelleHne Kypcopa -
kHonkoit "Mpocmotp " wnu "Mpocmotp U". HaBpaHHoe uncroBoe 3HaueHue
3anucbiBaeTcsa B NamMaTb npubopa ¢ nomoLlbio kHonku "Beog". Ecnv HabpaHHoe
3Ha4YeHne KOPPEKTHO, TO OHO OCTaeTCsl Ha Aucnrnee, B NPOTUBHOM Criyyae Ha
Avcrnee nosiBNseTcs U yaepXnBaeTcs B TedeHne 3 ¢ cneaytolee coobLieHve:

HekoppekTHoe
3HayeHne

a 3aTteM MOsIBUTCA CTapoe YUCIMEHHOe 3HayeHue. 3HayeHue 3amblKaHus
KOHTaKTOB JOMKHO OTNNYATLCSA OT 3HAYEHUSA UX PasMbIKaHUS.
16.4. BosBpaT B pexum «MamepeHusi» ocyLlecTBnseTca ABYKPaTHbIM

HaXxaTnem KHomku «M».

17. HACTPOUKA MHTEP®EWUCA RS485 (RS232)

17.1. Ecnu pacxogomep obopyaosaH nHtepderncom RS485 (RS232),
TO BO3MOXHa HacTpomka a3Toro 6Ornoka. [ns BXoga B PeXUM HaCTPOWMKU
nHTepderica Heobxoammo HaxaTtb kHonky "M". Ha gncnnee nosBuTCca Hagnuce:

"MeHto nonb3oBaTtensa”

HaxaTtuem kHomku "Mpocmotp " vmm "Mpocmotp " Heobxoammo poittv Ao
NYHKTa MeHIo

WHTepdenc
[Tvn]

rae [Tvn] - ycTaHoBNEHHbIM B npubop nHtepdeinc (RS-232 nnm RS-485).
17.2. "RS-485". HaxaTtne kHonku "BBoa" npvBedeT K Bxo4y B
HaCTPOWKN CBA3M:

Anpec

[uncnenHoe 3HayeHue]
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YcTaHoBMEHHbIE N3roToBUTENEM napameTpsbl CBSA3M pacxogomepa
COOTBETCTBYIOT NapameTpam, YyCTAaHOBIEHHbBIM MO YMOMYaHMIO B KOMMbIOTEPHOW
nporpamme "CurHyp 6asa pAaHHbiX'. Ons W3MEHeHWs 3HavyeHus CeTeBOro
agpeca HeobxoaMMo HaxaTb KHOMKy "Beop". B cTapwem paspsige 3HaveHus
agpeca nosiBUTCA  MUralowmii  NpsIMOYronbHUK.  M3meHeHue  3HayeHus
BbIOpaHHOro paspsiia OCYLLECTBMSAETCS HaxaTvem KHomku "ApxuB", nepexo K
cnegywowemy paspsgy — kHonkon "lpocmoTtp U npeablgyLemMy — KHOMKOW
"Mpocmotp I". dukcaumsi BLIBPAHHOTO 3HAYEHUS MPOM3BOAMUTCS HaXaTUEM
KHonku "BBog", oTMeHa BBe4EHHOrO - kHonkon "M".

Ona nepexoga Kk cnegywoleMmy napameTpy HeobOXxooumMo HaxaTb
kHonky "lNpocmoTp U". Ha gucnnee nosiBUTCS coobLLeHNE:

CkopocTb, 6ut/c
[UncneHHoe 3HaveHue]

17.2.1. Ansi \3AMEHEHMS CKOPOCTU CBSI3N HEOBXOAMMO HaxaTb KHOMKY
"Beoa". B neBom HwkHeM yrny pgucnnes nosBuTCA MUralolmi keagpat —
npurnaiieHne K U3MeHeHuio 3Hadenus. Haxatue kHonku "Mpocmotp " mnm
"Mpocmotp U" npusegerT nepebopy BO3MOXHbIX BapyaHTOB CKOPOCTU CBSI3U:
1200, 2400, 4800, 9600 6uT/c. drKcauust BbIBpaHHOrO 3HAYEHUsI NPON3BOAUTCS
HakaTnem KHornku "Beoa", oTmeHa BBeAeHHOro - kHonkon "M".

[na nepexoaa k criegylolemy napaMmeTpy Heo6xoaMMo HaxaTb
kHonky "lNpocmoTp U". Ha gucnnee nosiButcs coobLLeHNE:

KoHTponbHbIN 6UT
Het

17.2.2. Ons uW3MeHEeHUs1 KOHTpONnbHOro OuTa HeobXxoaMMOo HaxaTb
KHOMKy "BBoA". B NeBoM HWKHeEM yrny Aucnres NosBUTCA MUralowmnm ksagpart —
npurnaweHve K U3MeHeHuto 3HadveHus. Haxatue kHomku "lpocmoTp ™ nnn
"Mpocmotp " npuBeneT k nepe6opy BO3MOXHBLIX BapUaHTOB KOHTPOMBHOIO
6uTa: HeT, YeT., HeyeT.

dukcauusi BbIOPAHHOrO 3HAYEHUS MPOU3BOAMTCH HaKaTUEM KHOMKU

"Beoa", oTMeHa BBEAEHHOTO - kHonkon "M".
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Bosepar B pexuMm «M/3MepeHus» OCyLIECTBNAETCA [ABYKPATHLIM

HaXxaTnem KHomnku «M».

17.3. "RS-232". Y atoro nHtepdenca HacTpoek HeT. [IoCTyrneH TonbKo

XXMM NPOBEPKN, AN BXOAa B KOTOPbLIN HEOOX0AMMO HaxaTb KHoMky "Beog'.
y
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Ha gncnnee nosiButcs coobuyeHue:
Tect
paspbiB
Mpn 3amblkaHMM KOHTAKTOB 2 M 3 KneMMmHon konogkn "RS" m ucnpaBHOM
nHTepderice cooblyeHre "pa3pbiB" JOMKHO CMEHUTLCSA coobLieHnem "ycnex".
BbIxoa 13 pexrima npoBepKn OCYLLECTBSETCA HaxaTuem KHomku "M".
17.4. BosBpaT B pexum «V3mepeHusa» OCyLeCcTBNAETCS ABYKPaTHbIM

HaXxaTnem KHomnku «M».

18. NIPOCMOTP PE3YJIbTATOB U3MEPEHUHA

18.1. Pacxogomepbl 06GCnyXuBalTCA OMepaTtopoM, 3HaKOMbIM C
paboTo  paguMOSNeKTPOHHOW  annapaTtypbl,  W3yYMBLUMM  HacTosLlee
PYyKOBOACTBO MO 3KCMnyaTauum pacxogomepa W MpOLEALIMM UHCTPYKTaX Mo
TexHuKe 6e30nacHOCTV Npy paboTe C ANEeKTPOTEXHUYECKUM 060pYLOBaHNEM.

18.2. [llocne nogkniyeHns pacxogoMepa K nuTalowen cetu
BbIMOMHAETCA NporpaMma CamMoOuarHOCTUPOBAHWUST M, MO €€ OKOHYaHuw,
aBTOMATUYECKN YCTAHaBMMBAETCS PEXUM OTOOpaKeHUst TeKyLUX 3HaYeHUi
n3MepseMbIX BENUYMH (ganee — pexum "Mamepenns").

B 3TOM pexuvme Ha nepBylo CTPOKY AMCNIEes BbIBOAUTCSA
HaVMeHOBaHMEe U PasMepPHOCTb N3MEPSEMOW BESNTUYMHBI, HA BTOPYIO CTPOKY
BbIBOAUTCS YNCINEHHOE 3HAYEHNE N3MepPSIEMON BENNYMHBI B MEPBOM KaHarne u
WHAEKC aMNNnUTYAbl, HA TPETbK CTPOKY - YUCIIEHHOE 3HaYEHNE N3MEPSEMON
BEMMYUHBI U MHAEKC amnnuTyabl BO BTOPOM KaHare.

Mepexop oT ogHONM 0TOGPaxaemMoln BENUYUHBI K OpYroi

ocylecTenseTca kHonkamu "Mpocmotp 1" unm "Mpocmotp Y.
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Tabnuua 2-1

BenunuunHel, oTobpaxaemble B pexume "NamepeHna” Ans ogHoHanpaBreHHOro

n3mMmepeHna napameTpoB NOTOKa

Bua coobuieHns Ha gucnnee Bug namepsiemon BenuunHbl
O6bem, m3 CymmapHoe 3Ha4veHue obbema
U1 [umcneHHoe 3HaveHwe] (| XWAKOCTK, MNPOTEKWen B MNpsSMOM
WHOEKC | HanpaBneHun (HanpaBneHue noToka
U2 [uncnieHHoe 3HaueHue] O | swugkocTm coBnagaeT c
WMHAOEKC | HanpaBneHuem CTpernku Ha
nsnyyarensx) (8 DEeCATUYHBIX
paspsaoB).
Ul — ansa nepBoro kaHana
U2 — ansa BTOporo KaHana
Bpems paboThbl, 4. MUH. Bpems cymmupoBaHus obbvema B
[uncneHHoe 3HayeHne] yacax W MuHyTax (8 [ecaTUYHbIX
paspsaoB)
Pacxog, ky6. M/ 3HaueHne 06beMHOro pacxoaa
Q1 [uncneHHoe 3HaYeHne] O Q1 — onsa nepsoro kaHana
WHOEKC
Q2 [uncneHHoe 3HaYeHne] Q2 — ons BTOPOro kaHana
VNHAOEKC
CkopocTb, M/c CkopocTb noToka
V1 [4ncrneHHoe 3Ha4veHune] O V1 — ans nepBoro kaHana
WHOEKC
V2 [4ncrneHHoe 3Ha4veHune] O V2 — ans BToporo kaHana
VHOEKC
[ata v Bpems Tekywme gata v Bpems B oopmare:
[uncno. mecsy. rog — 4achkl
MUWHYTbI]
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n3mMmepeHna napameTpoB NOTOKa

Tabnuua 2-2

BenuuuHel, oTobpaxaemblie B pexume "N3meperHna" ans gByHanpaBreHHOro

Bua cooblieHusa Ha aucninee

Bua namepsaemon BennymHbl

06bem,2 m3 CymmapHoe  3HayeHue  oGbema
>U1 [uncneHHoe 3HaveHue] L | wakocTn, npoTekwei B mpaMom K
nHgekc | obpartHom HanpasneHusix (8
$U2 [uMcnenHoe sHadenne] L1 | BECATUHHBIX paspsaos)
NHOEKC 2U1 — anga nepsoro kaHana
2U2 — anga BTOpOro KaHana
O6bem 1, m3 CymmapHoe 3HaveHne obbema
1U1 [umcnerHoe 3HauyeHne] [ | xuakocTu, npoTekweidh B NpsiMoM
WHAEKC | HanpaBneHun (HanpaBneHue noToka
1U2 [umcneHHoe 3HadeHune] KNOKOCTU coBrnagaeTt [
WHAEKC | HanpaBreHuem CTpenku Ha
n3nydarensx) (8 pOecATuYHbIX
paspsaoB)

1U1 — ansa nepBoro kaHana
1U2 — ans BTOpPOro KaHana

Ob6bem 2, m3
2U1 [uncneHHoe 3Havenne] [l

CymmapHoe 3HayeHune obbema
KWUOKOCTK, MNpoTeKllen B obpaTHoM

WHAEKC | HanpaBneHnn (HanpaeneHue noToka
2U2 [uncneHHoe 3Ha4veHue] XNOKOCTN NPOTUBOMONOXHO
WHOEKC | HanpaBneHuto cTpenku Ha
O | wanyuyatensx) 8 OEeCATUYHbIX
paspsaoB)
2U1 — ons nepBoro kaHana
2U2 — onsi BTOPOro KkaHana
Bpems paboTbl, 4. MUH. Bpems cymmupoBaHuss obbema B
[uncneHHoe 3HaveHne] yacax M MuHyTax (8 [ecATUYHbIX
paspsaoB)
Pacxopn, ky6. m/4 3HayeHne 06beMHOro pacxoaa
Q1 [uncneHHoe 3HaYeHne] Q1 — onsa nepsoro kaHana
WMHOEKC
Q2 [uncneHHoe 3HaYeHne] Q2 — ons BTOPOro kaHana
WHOEKC
CkopocTb, M/c CkopocCTb noToka
V1 [uncneHHoe 3Ha4veHwe] O | vi-ans nepsoro kaHana
WHAEKC
V2 [4ncrneHHoe 3Ha4veHune] O | v2-pans BTOPOro kaHana
WHOEKC

[Jata v Bpems

Tekywime gata v Bpems B oopmare:
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| [umcno. mecsil. roq — yachl : MUHYTBI] |

18.3. MNpwn oTobpaxeHun 3Ha4YeHUn cymmapHoro obbema, pacxoga v
CKOPOCTW MOTOKA XWMAKOCTU B KPaWHIOW NpaByo MO3WLMIO BbIBOASATCA UHAEKCHI
aMnnuMTyAbl YrbTPasByKOBOrO cCwrHana Ansa AByX KaHanos. WMamepenus
BbINOSHATCA KOPPEKTHO NPW 3HAYEHUSIX 3TOro nHaekca 1...9.

18.4. Ecnn pesynbTaTtbl U3MEPEHU pacxofa MNpeBblllaloT 3HavYeHue
YCTaQHOBMNEHHOIO BEpXHEro npegena wusMepeHus, TO Ha Aucnree BMeCTO
3HaYeHU pacxoa 1 CKOPOCTM MOTOKa NOSIBNSIETCS COOOLLEHNE

Q > Qmax, V > Vmax

Mpn atom CyMMunpoBaHue obbema npoTeKaloLen XXMAKOCTM NpekpaLLaeTcs.

19. IPOCMOTP APXMBOB

19.1. B namsiTn pacxogoMepa XpaHATCs YeTblpe apxvBa AaHHbIX:
»  no4acoBow apxuB 3a nocnegHue 1925 yacos;
> MOCYTOYHbIN apxuB 3a nocnegHue 2200 cyTok;
» apxuB nepepbiBoB yyeta Ha 100 nocnegHuX BKAYEHUNA U
BbIKNMIOYEHWIA;
»  apxuB napameTpos Ha 20 nocnegHunx U3MeHeHUN
nporpammMupyeMbIx Nofnb3oBaTeniemM napameTpoB pacxogomepa.
19.2. ina nepexoda u3 pexuma "Mamepenns” B pexum "Toyacoson
apxuB" Heob6xoQMMO BOCMOb30BaTbCsl  KHOMKOW "Apxus". Ha pgucnnee
nosiBUTCst coobLLeHMe:

MoyacoBon apxuB

B 3TOM apxuBe XpaHATCA 3HAYEHUSI CYMMapHOro (MHTErpanbHoro)
obbema  (konmudecTBa) npowewen no  TpyGompoBody  XKMAKOCTH,
3ahMKCMPOBAHHbBIE MO MCTEYEHUN KAXOOro 4Yaca B TeyeHue nocriegHux 1925
yacoB. [Ins BXxoga B apxmB Hago Bocnonb3oBaTbCcs kHonkon "Beoa”. [Mpu
O[HOHANpaBrneHHOM M3MEPEHMM NMapamMeTpoB MOTOKa Ha AMCMNee MNosiBUTCS
coobLleHune:

[4ncno. mecsay. roq — vachl : MVIHyTbI]
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Ul [uncneHHoe 3HaveHue, w3
u2 [umcneHHoe 3HaveHune, w3

Mpu aByHanpaBneHHOM W3MepPEHUN NapamMeTpoB NOTOKa Ha Aucniee
NnosiIBUTCS cooOLLeHne:

[4Mcrio. mecau. rog — 4Yachk! : MUHYTHI]
2U1 [umcneHHoe 3HaveHune, w3
2U2 [umcnenHoe 3HaveHune, w3

Ons gvxerns Brny6b apxviBa vcnonbayetcs kHonka "Mpocmotp U, a
Ona ABWXEHWst NO apxvBy B OOpaTHOM HanpaBrneHuM MCMNOMb3yeTcsa KHOMka
"MpocmoTp M.

[na yckopeHHOro nepenBuXeHWs MO apXuBY KHOMKU "Mpocmotpf”,
"Mpocmotp U" Heobxopmnmo yAepxuBaTb HaxaTbiMu 6onee 3 c.

BosBpaT n3 nwoboro nyHkta pexuma "lMoyacoBon apxuB" B pexuM
"MiamepeHns’" ocyLLeCTBRAETCS C MOMOLLbIO KHOMKKM "ApxumB".

19.3. ins nepexopa mn3 pexuma "MiamepeHus" B pexum "MocyTouHbI
apxuB" HeobxoanMo BOCMoNb3oBaTbCs kKHoMkon "ApxumB". Ha ancnnee nosisutcs
coobLleHue:

MoyacoBon apxus

3aTeM HeobBXoaMMO BOCMOML30BaTLCA KHonkamu "Tpocmotp 117,

"MpocmoTp U", po nosiBrenvsi Ha aycnnee coobLyeHus:;
[MocyTouHbIN apxuB

B aTOM apxuBe XpaHATCA 3HA4YeHUs CYMMapHOro (MHTerpanbHOro)
obbema  (konmuyecTBa) npowewen no  TpyGompoBody  XKMAKOCTH,
3adpMKCMPOBaHHbBIE MO UCTEYEHUWN KaxKObIX CYyTOK B TedeHue nocnegHux 2200
cyTok. [0ns Bxoda B apxvB Hado BOCMNoOSb3oBaTbCcA kHomkon "Bsog”. [pu

OAHOHanpaBleHHOM W3MepeHUn napamMeTpoB MOTOKa Ha gucnnee noaBUTCA

coobLeHue:
[uncno. mecau. rog — yachl : MUHYTbI]
ul [uncnenHoe 3HaueHne, M)
u2 [uncnenHoe 3HaueHne, M)
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Mpu OByHanpaBneHHOM W3MepPEHUN NapamMeTpoB MOTOKa Ha Aucnnee
NosiIBUTCS cooOLLeHne:

[4Mcrio. mecau. rog — 4Yachkl : MUHYTHI]
2U1 [umcneHHoe 3HaveHue, w3
2U2 [umcneHHoe 3HaveHue, w3
[nsa nsuxenus BrnyGb apxuea ucnonbayetcs kHorka «Mpocmotp U», a

ONs OBMXKEHUSA MO apxuBy B 0OpaTHOM HanmpaBreHWM MCNOSb3yeTcs KHOMKa
«MpocmoTp ».

NS yCKOPEHHOro nepenBuXeHns No apxuey kHomku «MpocmoTpll»,
«MpocmoTp U» Heobxoammo yaepxmeaTh HaxaTbiMu Gonee 3 c.

BosspaT n3 noboro nyHkta pexuma "loyacoBon apxus" B pexumM
"MiamepeHns" ocyLLecTBRSETCS C NOMOLLbIO KHOMKK "ApXuB".

19.4. Ins nepexoga u3 pexmma "M3amepenHns" B pexum "lepepbiBbl
yyeTa" Heobxoammo Bocnonb3oBaTbCs KHOMkoM «ApxmB» Ha pgucnnee
nosiBUTCSt COOOLLEHNE:

[MoyacoBon apxmBe

3aTeM HeoBXOAMMO BOCMOML30BaTLCA KHomkamu “Tpocmotp  fI*,

"Mpocmotp U", fo nosiBneHust Ha gucnnee coobLyeHus:
MepepbiBbl y4eTa
B aToMm apxuBe xpaHaTcst gatbl 1 Bpemsi nocneaHux 100 nepepbiBoB y4eTa.

Ecnn Bocnonb3oBaTbCcA KHomkon "BBoA", TO Ha aucnnee nosiBUTCS
coobuleHune:

OT [4ncno. mecsu,. rog.— Yac:MuH.]

0O [uncno. mecsau. rog — Yac:MuH.]

npu 3TOM Ha BepxHeW CTpoke oTobOpaxaeTcst AaTa U BpeEMsi Havana nepepbisa
ydyeta  (nponagaHue  nuTaHusi unm BHYTPEHHSAS HencnpaBHOCTb,
obHapyxuBaemas cpeacTBaMy CamMoaNarHOCTUKM), @ Ha HWKHEN CTPOKe AaTta u
BpEMSI OKOHYaHMWS NepepbiBa yyeTa.

Ons gvxenns Brny6b apxviBa ncnonbayetcs kHonka "Mpocmotp U, a
ONsi OBMXKEHMS MO apxuBy B 0BpaTHOM HanpaBreHWM KCMorb3yeTcsl KHoMKa

"Mpocmortp "
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[nA yCKOPEHHOro nepeaBuxeHust no apxuey kHorku "Mpocmotpfl”,
"MpocmoTp U", HeoBxoanmo yaepxuBaTb HaxaTtbimu 6onee 3 c.

BosepaT 13 noboro nyHkta pexuma "llepepbiBbl yyeTa" B pexum
"MamepeHns" ocyLlecTBnseTcsa KHomkow "Apxms".

19.5. [Ina nepexoga w3 pexuma "M3mepenns" B pexunm "Apxus
napameTpoB" Heobxoaumo Bocnonb3oBaTbcA kHonkon "Apxus" Ha gucnnee
NosiIBUTCS cooOLLeHne:

[Moyacoson apxms

3aTeM HeoBXoOMMO BOCMONb30BaThCs  kHomkamu  «[pocmoTpls,
«lMpocmoTp U», no nosiBnenus Ha gucnnee ofHOMo K3 OBYX coobLLEeHnN:

unu  ApxuB napameTpoB

KaHan 1

unu ApxuB napameTpoB
Kanan 2

B atux apxmBax xpaHatca gatbl U Bpems nocnegHnx 20 nsmeHeHuin
nporpamMmmMmpyembix napameTpoB pacxogomepa COOTBETCTBEHHO Ansi kaHana 1
W KaHana 2.

Ecnn Bocnonb3oBaTtbcs kHonkow "BBop", To Ha gucnnee nosiBATCSA
coobuleHune:

[uncno. mecsay. roq — 4vac : MyH.]

[umcneHHoe 3HayeHne] Dy

[umcneHHoe 3HaveHne] Qmax

[uncneHHoe 3HayeHne] Vem
Ha BepxHeW CTpoKe gaucnnes oTobpaxaeTcsa nata M BpemMsl W3MEHEHWs
nporpamMmmMmpyembIx napameTpoB pacxogomepa, npon3BeAEeHHOro
nonb3oBaTenem, Ha BTOpPoOW CcTpoke — paguameTp Dy, Ha TpeTben —
MakCcMMarnbHbI pacxod Qmax M Ha 4eTBEepTON — BENWYMHA KOMMeHcauuu
cABwvra xapakrepucTtuku npnbopa (Vem).

Ons nepenswkeHWs No apxvBy ucnonbayite kHonku "Mpocmotpfl™,
"MpocmoTp U,

NS yckopeHHOro nepeasukeHns no apxvsy kHomnku "Mpocmotpfl™,

"Mpocmotp U" HeoBxoaumo yaepxmeaTh HaxaTsiMu Gonee 3 c.
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BosepaT u3 nioboro nyHkta pexvma "ApxvMB napaMeTpoB" B pexum

"MamepeHns" ocyLlectBnseTcsa KHonkow "Apxms".
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20. NIPOrPAMMHOE OBECNEYEHUE U BbIBO[
NH®OPMALIMN HA KOMIMNbIOTEP

20.1. MporpammHoe obecneyeHwe.

20.1.1. B pacxogomepe AKPOH-02 npuvmMeHeHO nporpaMmmHoe
obecneveHne (MO) AKR2-1(2, 3)-2011. OT HeCaHKUMOHNPOBaHHON
koppektmpoBkn O 3awWuLieHO  YeTblpex3HayHbiM  KoAOM  AOCTyna,
WHAMBMAYanNbHBIM AN Kaxgoro npubopa. YpoBeHb 3awmtel — C (B
cootBeTcTBMM ¢ MU 3286-2010). [locTyn K KHOMKe, paspeLuatollein BBO, HOBbIX
napameTpoB, 3aKPbIT KPbILLKOW, NIOMOMPYyeMOon NpoBepsioLwen opraHnsaumm.

Hoctyn k IO u4epe3 uHTepdenc HeBo3MoxeH. [lo uHTepdency
BO3MOXEH TOIMbKO BbIBOL, apXMBHOW WHOPMaLMM U U3MEPEHHbIX 3HAYEHUN
obbemHOro pacxoga v cymMapHoro obbema.

20.1.2. NgeHTudnKauMOHHbIE AaHHbIE MPOrpaMmMHOro obecneveHus

HanmeHoBaHve | VigeHTudum- | Ne Lndpposon Anroputm
no KaLMOHHOe | Bepcum NOEHTUMUKATOP| BbIMUCIIEHUS
HanmeHoBa-| MO rno undcppoBoro
Hue MO (koHTpONbHAA | naeHTMdmKaTop
cymma) alo

Mpolumeka

(BCTpOEHHas

nporpamma)

AKR2-2-2011 328-4 B2(22011) 3528 CRC16

NaeHTumnkaumoHHble AaHHbIE NPOrpaMMHOro obecneyeHnss MOXxHO
nocMoTpeTb B pexume "Cnpaska”
20.1.3. ns Bxoda B MeHio "CnpaBka' HeobxoouMo HaxaTb KHOMKY
"M". Ha gucnnee nosiBuTcs:
MeHto nonb3oBartens
C nomoLybto kHonok "MpocmoTpf”, "MpocmoTp U HeoBxoaumo [oiiTh fo nyHkTa
meHto "CnpaBska" n HaxaTb kKHonky "Beoa". Ha ancnnee nosBuTCA:

Mporpamma
AKR2-2-2011
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Mpu AanbHeiiwem Haxatun kHonok "Mpocmotpf”, "Mpocmotp U* Ha skpaw
OyayT nocnegoBaTernbHO BbiBEAEHbI:

WpaeHTudmkaumoHHoe
HaumeHoBaHue MO
328-4

Homep Bepcum MO
B2(22011)

KoHTponbHas cymma
3528
ANropuT™ BbIYMCIIEHUS
CRC-16

Ona Bbixoga B pexum "U3mepeHusa" Heobxoammo ABa pasa HaxaTb
KHOMKy "M".

20.2. BbiBO4 UHhOpMaLUKN Ha KOMMbLOTEP Yepes nHTepdenc RS-232.

20.2.1. MNoakniounTb pacxogoMep K KOMMbHTEPY B COOTBETCTBUM CO
CXEeMOW COefVHEHWU, NPUBEAEHHON B MPUNOXEHUU 6 (ONvHa NUHUKM CBA3W He
6onee 15 m).

[ns cyuTbiBaHNs uHdopMaumm ¢ npmbopa yepes nHTepdenc RS-232
npunaraetcs nporpamma «CurHyp 6asa gaHHbix». C ee NoMOLLbl MOXHO
NonyYnTb TeKyLIMe 3Ha4YeHns 0O bEMHOrO pacxofa M CKOPOCTU MOTOKa, a Takke
COAEPXKMMOE apXMBOB: MOYaCOBOr0, MOCYTOYHOrO, U NEPEPLIBOB y4eTa.

20.3. BbiBog MHpOpMaLuMKn Ha KoMMbloTep Yepes nHtepgenc RS-485

20.3.1. MNoakniounTb pacxogoMep K KOMMbHTEPY B COOTBETCTBUM CO
CXEMOW COeAVHEHWUW, NPUBEAEHHON B MPUNOXeHUU 6 (AnvHa NuHUKM CBA3W He
6onee 1200 m). Jnss nodknoYyeHUs1 K KoMnbromepy uHmepdgbelica RS-485
Heobxodum koHeepmop RS485 — RS232 unu RS485-USB.

Ons cuyuTbiBaHUS uHdopMaumm ¢ npubopa yepes nHTepdenc RS-485
npunaraetcs nporpamma «CurHyp 6asa pgaHHbix». C ee noMoLbl0 MOXHO
nonyYnTb TeKyLIMe 3Ha4eHUss 06 bEMHOro pacxofa M CKOPOCTU NOTOKa, a Takke
COOEPXKMMOE apXMBOB: MOYACOBOro, MOCYTOYHOrO M MEepepbiBOB yyeTa Ans

KaXk[oro KkaHana.
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20.4. lMpn wucnonb3oBaHWM MpoOrpaMm CTOPOHHUX NPOU3BOAUTENEN

naysbl Mexay 3anpocamu K npnbopy AomxHbl 6biTb Gonee 1 cek.

21. BO3MOXHbIE HEUCINTPABHOCTU U METObI UX

YCTPAHEHUA

21.1. O6Lwme ykasaHus.

21.1.1.

OTKNMKOYEHHOM NMUTaHUN.

YcTpaHaTs

HeuncnpasHOCTH

JornyckaeTcs

TOMbKO  Mpw

21.1.2. MNpoBepka pacxogomepa nocrie ycTpaHeHus OBHapy>KeHHOMN

HencnpasHOCTU OO0KHA Npon3BOANTLCA cneumnanmcTtom no o6cny>|<v|Baano.

21.1.3. lMNMepeyeHb Hanbonee 4acTo BCTPEYAIOLLMXCA UNN BO3MOXHbIX

HencnpaBHOCTEN NpuBeaeH B Tabn.3.

Tabnuua 3
HaumeHoBaHne BeposTHas npuynHa Cnocob ycTpaHeHus
HencnpaBHOCTMH,
BHELLUHWE
nposiBreHns n
OOMNOMHUTENbHbIE
NpU3Haku
Mpwn BkntoyeHun | OtcyTcTByeT YcTpaHutb NpUYNHY
nuTarLLero HanpspkeHve cetu OTCYTCTBUSI  CETEBOTO
HanpspkeHns He HanpspkeHus
roput undposor | O6opsaH ceTeBon | BoccTtaHOBUTL ceTeBO
auecnnen Kabenb kabenb
Meperopenu npego- | OTknouNTb
xpanutenun FU1 n FU2 pacxogomep OT CEeTU.
OTKpbITb KpbILWKY B3-
6; 3amMeHUTb
npegoxpaHnTenu
MokasaHuna O6pebiB kabens, | NpoBeputb cocTosHNE
pacxogomepa paBHbl | HapyLlUueHue kabens 1 KOHTaKToB B
HYH0; WHAEKC | 3neKTpuyeckoro KIMeMMHbIX KOJoAKax
amMnnuTyabl KOHTaKkTa B KIeMMHOMN
yNbTPa3ByKOBOroO Konogke
curHana paseH Hynto | OcnabneHo HaTsxeHue | [Npoussectu
Lilenoyex, cMecTUnuCh | nepeyctaHosky MM1-1

YCTaHOBOYHbIE NMPOGUNN.

62



OrcyTtcTBUE cmaskm | CHatb  YU1(+V) nu
mMexay nanyyawwmmm | YU2(-V), oumctnts oT
NMOBEPXHOCTSAMM rpsi3N U HaHeCTU crow
YU1(+V), VYWU2(-V) wn | HOBOWM cmasku
cTeHkow Tpybonposoaa.

Tpy6onposoa He | [poBeputb  Hanuuune
3anofiHeH  M3MepsieMoii | Xuakoctu B Tpybe.
XMOKOCTbHO.

B xugkoct 6onbluoe

KONMMYeCTBO ra3oBbIX UNn
TBEPAbIX BKIHOYEHWN.

BonbLuion crnon HapocToB
Ha BHYTPEHHEN CTeHke
TpyObI.

O16UTL
caenatb
YMCTOrO KycKa Tpy6bl.

HapoCThl,
BCTaBky W”3

HeucnpaeHocmu, o6Hapyxueaembie cpedcmeamMu camMoluazHOCMUKU

HaunmeHoBaHne BeposiTHasi npuynHa Cnocob ycTpaHeHus

HENCNpPaBHOCTH,

BHELLUHMEe

nposiBrexHus "

AONONHUTENbHbIE

npu3Haku

HewucnpaBHoctu 1- 5: | OTkas MUKpOCXEMBI OTtnpaBska npubopa

owwmbka NnamaTn namsitu opraHusaumm-

N3roTOBUTENHO

HeucnpaBHoctn 6-11: | OTKa3 MUKPOCXEMBbI Otnpaeka npubopa

Owwnbka Tarimepa 4YacoB peasnibHOro opraHmMsauum-
BPEMEHMU. N3roTOBUTENIO.

HewncnpasHocTb 12:
He YCTaHOBIEHbI
yachl

C6oli yacoB peanbHoOro
BpPEMEHMN

YcTaHoBUTb TeKyLLne
haty u Bpems
cornacHo n.10.4.2

HeuncnpaBHocTb 13:
Het cBsisau ¢ TDC

Otka3 mukpocxembl TDC

Otnpaeka npubopa
opraHusauum-
N3roToBUTEIHO.

HewncnpasHocTtb 14:
HedekT nutaHna

HanpspkeHne  nutaHua
npubopa meHee 187 B

MoakntounTb Npubop K

JIMHUN C HanpsaXeHnem

+22
220 5, B
HeuncnpaBHocTb 15: Tekywee 3HauyeHue | lNMepeycTtaHOBUTL
Q > Qmax pacxoga Gonblue | BEPXHUIA npeaen
MaKkCMManbHOro unu B | U3MepPsSieMoro pacxoga
XNOKOCTU bonbluoe | cornacHo n.9.2.4,

KONMNYEeCTBO ra3oBbIX UNKA
TBEPAbIX BKNHOYEHUN.
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Mpu cboe yacoB peanbHOrO BpEMEHW B NEBbIV BEPXHUI Yron aucnnes
OOMNOMHMTENBbHO  BbLIBOAMTCA  TEMHbI  NpsAMOyronbHuK.  Pacxogomep
npoJormKkaeT BblYMCHATbL U PUKCUPOBaTb CyMMapHbI 0O0bEM, HO NMOYacoBble U
MOCYTOYHbIE apXuBbl HE BeayTCs. Ecnu npu BbikMo4YeHnM pacxogomepa ns cetm
220 B npoucxoant cbon 4yacoB - 9TO CBMAETENbCTBYET O pPa3psXEHHOW
GaTapee.

Ons ycTpaHeHus nmoboi HemcnpaBHOCTU, OOHapYXXeHHOW cpeacTBamu
camoguarHoctuki,  npubop  cnedyem  nepedamb opzaHu3ayuu-

usa2omoeumeriro.

22. TEXHUWYECKOE OBCIY>XUBAHUE

22.1. ObLwme ykasaHwus.

22.1.1. TexHnyeckoe o6cCnyxvBaHue nNpPOU3BOAMT NpeanpuaTUe-
notpebutens. CHUMaTbL NNOMObI (MacTUYHbIE NeYaTn) B TEYEHME rapaHTUAHOIO
CpoKa MMeeT NpaBo TONbKO NpeanpuUsSTUe-n3rotToBuTENb.

22.1.2. Mocne ycTpaHeHusi HeucnpaBHOCTEN HEOOXOOUMO MPOBEPUTH
PYHKLUMOHUPOBaHNE pacxogomepa.

22.2. Mpodunaktnyeckoe obcnyxrBaHne NPOBOAMTCA pa3 B NONroaa.

22.21. Tlpn npodwunakTmyeckoMm OBCMyXMBaHMM  MPOBOASTCHA
cnepytoume paboTbl:

» BHELUHWUIA OCMOTp;

» npoBepKa YMCTOThI u3nyyatoLien nosepxHoctn Y1 (+V) n YN2(-V);

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

» npoBepka cTeneHn HaTshkeHus uenodek. B cnyyae ocnabnenus
HaTSXXEeHWSA LenoYvek NoaTAHYTb MX C MOMOLLBbIO HATSKHbIX BUHTOB
(npunoxexwne 3)

22.2.2. Tlepen npoBedeHneM nNpOdUIaKTUYeCcKoro obcnyxmBaHus

OTKITOYUTBL pacxogoMep OT CUNIOBOW NUTAKOLLEN CEeTH.
22.2.3. TlpoBeas noarotoBuTeEmNbHblE OMepauuu, MpUCTYNUTbL K

I'IpOd)I/IJ'IaKTI/ILIeCKOMy O6CJ'Iy)KMBaHM}O.
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BHeLLHWI 0CMOTpP JOMKEH BKMNOYaTh!

»  NpOBEpPKYy COCTOAHUA Kabenew, COEAMHSIIOLLMX YU1(+V) n
YW2(-V) oboux kaHanos ¢ 53-6;

»  NpOBEpPKy COCTOSHUS u3nyyawowmx nosepxHocten YU1(+V) u
YW2(-V) obomx KaHanoB, Ha KOTOPbIX HE AOMKHO BbITb PXXaBYWHbI
(pXaBYMHY yAanUTb MENKO3EpPHUCTON HaxdauvHon Oymaroin).
Mepen cHatvem YU1(+V) n YWU2(-V) oboux kaHanoB criegyet

OTMETUTb MECTO UX pacnofioXXeHnA Ha YCTaHOBOYHbIX I'IpOCbI/IJ'IﬂX.

23. MPABUINA XPAHEHUA

23.1. YcnoBua XpaHeHWs W TPaHCNOPTUPOBaHUS PacxXxO4oMepoB
DOIMKHbI OCYLLECTBNATLCA MO ycnousiM xpaHeHus 3 no FOCT 15150 (-30 °C <t
<50°C)

23.2. Pacxogomepbl B ynakoBke MpeanpusaTUS-U3roToBUTENS MOryT
XpaHUTbCA B YCMOBMSAX KanuTanbHbIX OTannMBaEMbIX MOMELLEHUA Mpu
OTCYTCTBUM B BO3ZyXE NApPOB KWUCIOT, LUEernoyen u Apyrux BpeAHbIX BELLECTB.

23.3. CpoKk XxpaHeHus pacxoOOMepoB B YNaKoBKE MpeanpusTus-

N3roTtoBnUTENA OAUH roa.

24. TPAHCTNTOPTUPOBAHME

24.1. Ycnosus TpaHCNOPTMPOBaHUA pacxoomepos DOJDKHbI
COOTBETCTBOBATH YCNOBUAM TpaHcrnopTmupoBaHusa 5 no FOCT 15150 (-30°C
<t<50°C).

24.2. Tlepen TpaHcnopTMpoBaHuem npubopbl M AOKyMeHTauus,
BXOAsLLME B KOMMMEKT pacxogomMepa, AOSKHbl ObiTb ynakoBaHbl.

PekomeHayeTca ncnonb3oBaTe TPaHCMOPTHYIO Tapy W NEepPBUYHYIO

ynakoBKy NpeanpuaTUsa-U3roToBUTENS.
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25. MOBEPKA

25.1. lMepBuyHas noBepka pacxogomepa NPoBOAMTCS NP BbiNycke 13
NPON3BOACTBA U MOCNE PEMOHTA.

[MoBepka pacxogomMepa nocfne YCTpaHeHUs HeucrnpaBHOCTENW, He
BMUSIOLLMX HA METPONOrMYecKMe XxapakTepucTmky (3amMmeHa npegoxpaHvTenen,
NpoBOAOB, Pa3beMOB U T.M.), HE NPOBOAUTCH.

25.2. Tlepuogmnyeckass  noBepka pacxogomepa npoBoAUTCH Npwu
aKcnnyaTauumn He pexe ogHoro pasa B 3 roga.

25.3. BHeouepegHass rnoBepka — pacxogomepa npoOBOAUTCS Mpu
aKcnnyartauuu B crieayowwmx cryyasx:

1 - npu noBpexgeHun nnombbl M yTpaTe  [OOKYMEHTOB,
NOATBEPXAAIOLLMX MPOXOXKAEHNE PaCX0A0MEPOM NEPUOANYECKON MOBEPKY;

2 - Npv BBOAE B 3KCMIlyaTaumio nocre xpaHeHns 6onee AByx nerT.

25.4. MeToauka noBepku pacxogomepa.

OnpepeneHne OCHOBHOW MOrPEeLLIHOCTM pacxogomMepa AdonyckaeTcs
npoBOaUTbL ABYMS cnocobamu: pac4eTHO-UMUTALMOHHbLIM U NPONMBHLIM (Ha
pacxoaomepHOM YyCTaHOBKe).

25.4.1. MNpw npoBeAeHWM NOBEPKM OOMMKHbI BbINOMHATLCS onepauuu,

yKasaHHble B Tabn.4

Tabnuua 4
HanmeHoBaHue onepaunn Homep nyHkTa
lMpoBepka BHeLHero Buaa 25.4.5.1.
Onpo6oBaHue 25.4.5.2.
OnpegeneHne 0OCHOBHOW MNOrPELUHOCTH 25.5; 25.6

25.4.2. CpepncTtsa noBepku
25.4.2.1. Npu npoBegeHnn MNoBepKu OOMKHbI ObITb NMPUMEHEHbI

cpecTBa M3MepeHUi, ykasaHHble B Tabn.5.
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Tabnunyab

Homep HanmeHoBaHMe 3TanoHHOrO CpeacTBa W3MEPEHWA  WUnu
NyHKTa BCromoraTenbHOro cpeacrtsa MOBEPKU; HOMEp [OOKYMEHTa,
AOKYMEHTa | pernameHTUpYIoLLEero TexHm4yeckne TpeboBaHnsa K CPeacTBy;
no noBepke | paspsg NO rocyfapCTBEHHOW MOBEPOYHOM cxeme u (Mnwu)
MeTponiorn4eckne U OCHOBHble TEXHUYECKMNE XapaKTepUCTUKnN

25.5; 25.6 | lNMcuxpomeTp acnmpaumoHHbii M34, ananasoH usMepeHun
oTHocuTenbHoW BnaxHocty 10 + 100 %.

CTeKNsHHbIV XXUOKOCTHBIN TepmomeTp TJ1-4, ananasoH
namepeHun Temnepatypsl 0 + 50 °C.

BapomeTtp-aHepovg MO-49-A

BonbTmeTp yHMBepcanbHbIn unudposon B7-53/1; cuna
nocTosiHHoro Toka 10 MKA + 2 A, norpewHocTb = 0,15 %;
HanpsXeHne nepemeHHoro Toka 0,2 + 700 B, norpeLuHocTb

+ 0,8 %.

PyneTtka nameputensHas, metannuyeckas - 3MK3-10 AYT/1
FOCT 7502-89. lNpegen wusamepeHua 10 M; NOrpeLHOCTb
+ 0,5 Mm

25.6 YcTaHoBKa AN MOBEPKN CHETHYMKOB XOMOAHOW U ropsyen
Boabl YIMBIT, ananasoH namepenuin 0 + 20 m3/y,
Temnepartypa KoHTponvpyemon cpegbl Ao 90 °C

YcTaHoBKka nosepoyHas pacxogomepHas YTIMP-500,
paboTatowas Ha Boae, norpeliHocTb + 0,3 %, npegensi
nameperus 0,03 + 500 m3/4.

PacxogomepHasi yctaHoBka «[NOTOK MY-309», avanasoH
namepenmnin 0,03 + 30 M3/4, OTHOCKTENbHAS MOrPELLHOCTb He
6onee £ 0,3 %

[Jonyckaetca  npumeHeHne  Opyrux  CPeACcTB  WU3MEPEHWA  C
aHanorMyHbIMU WIKN NYYLLIMMU METPONOTMYECKUMN XapaKTepPUCTUKaMm.

25.4.2.2. Bce cpeactBa u3MepeHWid OOMKHbI  ObliTb  MOBEPEHbI
opraHamu ["locyaapCTBEHHON METPOMNOrM4ecKon cnyxobl n MeTb AENCTBYIOLLME
CBMUAETENbCTBA O NOBEPKE UM OTTUCKA MOBEPUTESNBHBIX KIEWM.

25.4.3. TpeboBaHus 6e3onacHoCTH

25.4.3.1. K npoBegeHnio NoBepKU [OOMyCcKalTCHa nuua, UsydmsLune

PykoBoAcTBO NO aKcnnyaTaumu.
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25.4.3.2. Mpwn ycTaHOBKE M MOHTaXe pacxodoMepoB AOSDKHbI CTPOro
cobnogaTtbcs npaBuna TexHWkM 6e30nacHOCTW, U3MNOXeHHble B pasgene 7
"YkasaHua mep 6esonacHocTu".
25.4.4. YcnoBus NoBEPKU U NOArOTOBKA K HEN
Mpn nposeneHun NnoBepkn [OOIMKHbI cobnogatbeca  cnegyrolime
YCINOBUS:
> TemnepaTypa okpyxatollero sosayxa (20 £ 5) °C;
»  oTHocuTenbHas BnaxHocTb oT 30 Ao 80 %;
»  atmocdepHoe aasrnieHve ot 0,084 go 1 Mla (ot 630 go 800
MM pT.CT.);
TemnepaTypa KOHTponupyemoi cpefbl (Boabl) (20 T 5) °C;
NUTaHWE: OT CeTU MEPEeMEHHOro ToKa HanpsbkeHnem (220 T
4,4) B, vactoTon (50 * 0,5) I'y;
» oTcytcTBMEe BMOpauuu, TPSCKWM, MarHUTHOrO Mofsi, Kpome
3EeMHOrO0;
»  nepepg Havanom NoBeEPKWM pacxoAoMep AOKeH ObiTb BbiAEPXKaAH B
yKa3aHHbIX BbIlIE YCMOBMSAX B BbIKIIIOYEHHOM COCTOSIHUM He
mMeHee 1 u;
»  nepen Havanom MoBepKM pacxofoMep [OMKeH ObiTb BblaepxaH

BO BKITHOYEHHOM COCTOSIHUM He MmeHee 30 MuH.

25.4.5. NpoBeneHne NoBepKu

25.4.5.1. lNpoBepka BHeLLHEro Bnaa.

Mpn npoBepke BHewHero Buaa [OMKHO OblTb YCTAaHOBMEHO
COOTBETCTBME MAapPKUPOBKKW, YyKa3aHHOW B pasgene "MapkupoBaHne wn
nnoMm6upoBaHue" PyKoBOACTBa MO 3KCMfyaTauuu, KOMMSIEKTHOCTU AaTtyuka
pacxofa, ykasaHHOW B MacrnopTe, a Takke COXPaHHOCTb Nrnombbl Ha B3.

Mpn npoBepke BHeWwHero Buaa pacxogomMepa [AOMMKHO ObiTb

YCTaHOBJIEHO OTCYTCTBME MEeXaHUYECKUX NoBPEXOEHUN.
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25.4.5.2. OnpoboBaHue

YcTaHoBUTbL pacxogomMep B COOTBETCTBUM € pa3genamu 8 — 12.

Mpu nopknoveHMM pacxogoMepa K NUTaKLER CeTU BbIMOSHAETCS
nporpamma CaMmoauarHoCTMPOBaHUS, U MOCNe ee 3aBepLUeHUss aBTOMaTU4eCKM
yCTaHaBNMBaETCA pPEeXMM OTOOpaKeHUs TeKyLUX 3HayYeHun u3MepseMblX
BENMUYUH (pexuMm «M3MepeHne»), 4To cBuaeTenscTtByeT 06 uUCnpaBHOCTM
pacxogomepa.

25.5. OnpegeneHne OCHOBHOW MOrpeLHOCTM pacyeTHo-
MMUTaLMOHHbLIM CNOCOGOM.

OnpepneneHne OCHOBHOM MOTPELLHOCTM pacxofoMepa NpoBoaUTCst Ans
Kaxkgoro kaHana.

Mpn onpepeneHun OCHOBHOW MOrPELUHOCTM pacxogomepa pacyeTHo-
UMUTaLMOHHBLIM cnocobom -1 ycTaHaBnMBaeTcs Ha 3arfyLleHHOM C OfHOM
CTOPOHbI MPSAMOSIMHENHOM OTpe3ke TpyObl, 3anofHEHHOM BOLOW, AMMHOWM He
meHee 500 MM, C BHYTPEHHUM AnaMeTpom He meHee 40 MMm.

[nsi onpegeneHns OCHOBHOW MOrpeLIHOCTN pPacYeTHO-UMUTALMOHHBLIM
cnocobom HeobxoaMMO onpeaenuTb napameTpbl NPSMONWHENHOro oTpeska
TpyObI:

» onpepenvTb ONWHY BHELIHEN OKPYXHOCTUM WU BHYTPEHHUA OuaMmeTp
oTpe3ka TpybonpoBoda, TOMWMHY CTeHKM TpybonpoBoda, martepuan
TpybonpoBoaa, TMn U3MepseMon cpeabl, BEPXHUA Npeaen n3mepsaeMmoro
pacxofa onsa gaHHoro Tpybonposoaa (cMm. Tabn.1);

> npw nomowm kHonok "Mpocmotp " unn "Mpocmotp U, "Apxus", "Beoa”,
"MeHI0", BBECTM 3HA4YeHUA ITMX MapaMeTpoB B namsaTb npubopa B
COoOTBEeTCTBUM C pa3genom 10;

» nepBuYHbIA npeobpasoBatens [M-1 ycTaHOBMTb B COOTBETCTBUMM C
pasgenom 11;

»  YCTaHOBUTb HyNlb PacxXxo4oMepa B COOTBETCTBUM C pa3sgeniom 12.

OnpeneneHne OCHOBHOW MOTPELUHOCTV  pacyeTHO-UMUTALMOHHBIM

crnoco6om npoBOANTCA NPU HyNeBOM pacxoae B TPeX KOHTPOJIbHbIX TOYKaxX
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OnanasoHa usmepeHusi cootBeTcTBeHHO 20%, 50% u 100% oT BepxHero
npegena naMmepeHuns pacxoga B pexvme "Mmut. nosepka".

[nsa atoro HeoOxo4MMO NepenTn U3 pexnma "NamepeHus” B pexum
"IMWT. nosepka" npu nomowmn kHomku "M"; Torma Ha Aaucnnee nosiBUTCA
coobLeHmne:

MeHto nonb3oBaTens

Hanee nouck pexuma "MmnT. noBepka" ocyLecTBAsSeTCA C NOMOLLbIO
kHonok "Mpocmotp 11" munm "Mpocmotp U". Ha aucnnee gomkHo nosiBUThCA
coobLueHne:

" [NoBepka"

Bxon B pexum "loBepka" ocyllecTBASeTCA C MOMOLLbI  KHOMKK

"Beoa". Ha gucnnee nosiButcs cooblueHne:

KaHan [Homep kaHana]

[na Bbibopa kaHana HeobxoouMo HaxaTtb KHOMNKy "Beoa”. Ha gucnnee
NOSIBUTCS MUralolWMin Kypcop. M3MeHeHne Homepa kaHana npov3BOaUTCS
KHornkon "lpocmMoTp", noaTBEPXKOEHNE U3MEHEHUI - KHOMKOW "BBofg", oTkas oT
n3aMeHeHun — kHonkon “"M". TloBepka OyaeT npoBOAWTBCA TOMLKO ANs
BblOpaHHOro kaHana.

Hanee nowuck pexuma "MIMUT. noBepka" OCyLLeCTBNAETCA C NOMOLLbIO
kHonok "MpocmoTtp M1" unmn "Mpocmotp U". Ha ancnnee fomkHO NosBUTLCS
coobuleHune:

"munT. noBepka"

KaHan [Homep kaHana]

Bxopa B pexum "VIMuT. noBepka" OCyLLECTBMNSETCS C MOMOLLbIO KHOMKN

"Beoa". Ha gucnnee nosiBuTCs coobLLeHne:
20% ot Qmax

Qi, [uncneHHoe 3HadeHne] M3/

U u [uncneHHoe 3HaveHne] m3
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roe Ha BepxHew CTpoke pawucnrness oTtobpaxaeTcd MrHOBEHHOE 3HayeHue
UMUTUPOBAHHOIO pacxofda B MNEPBOW KOHTPOMbHOM TO4YKe B MNpoLeHTax oT
BEepXHero npegerna W3MepeHWss pacxoda W  ero YUCMEHHOe 3HaveHue,
U3MEepeHHOe pacxodOMepoM, a Ha BTOPOW CTPOKe AuChnes - 3HayeHue
CyMMapHoro obbema, M3MEepeHHOe pacxogOMEepoOM B TOM e KOHTPOMbHOW
ToYke B MS.

N3mepeHne cpefgHero 3HayeHuWs pacxoga W CyMMapHOro
(vHTerpanbHOro) obbema HayMHaeTcs nocne Haxatus KHomku "Beog" wu
OCTaHaBnMBaeTCs MOcCne BTOPOro HaxaTusa kHonku "BBoa". Ha pgucnnee
nosiBUTCSt cooOLLEeHME:

20% ot Qmax
Qcp, M3 /4 [unCNeHHOE 3HaYeHue]

U u, ¥ [4ncneHHoe 3HayeHue |

Uu
rae Qep = T — cpefHee 3HaveHWe pacxoda, N3MepeHHoOe pacxo4oMepoMm 3a
nepuoa n3MepeHuns, KoTopbln 4ormkeH O6biTb He MeHee 300 c.
Uu — 3HaveHue cymmapHoro obbema, M3MepeHHoe pacxogoMepom 3a
nepvoa N3MepeHus.

Mpn namepeHun cymmapHoro obbema B NIEBOM HWDKHEM Yriy aucnnes
NosIBMSIETCSH CUMBOI «I ».

Cbpoc un3MepeHHbIX 3HadeHun Qcp uUu M MoarotoBka K
crneayoLwemMy U3MEPEHUI0 OCYLLECTBMSETCA OAHOKPATHbIM HaXXaTUeM KHOMKU
"ApxuB".

Mepexon Kk cnepyloLllen KOHTPONbHOW TOYKE OCYLUECTBMSIETCH C
nomotubio kHorku "Mpocmotp M unm "Mpocmotp U". Ha ancnnee noseutcs
coobLleHune:

50% ot Qmax

Qi, [4ncneHHoe 3HaveHue] M3y
U u [uncneHHoe 3HaveHne] m3

71



rAe Ha BepxHeW CTpoke aucnnes otobpaxaeTcs 3HayYeHVe WUMUTUPOBAaHHOrO
pacxofa BO BTOPOW KOHTPOMbHOM TOYKE B NPOLEHTaxX OT BEpXHero npegena
N3MepeHnst pacxoAa N ero YMCreHHOe 3Ha4yeHne, N3MepeHHoe pacxofoMepomM,
a Ha BTOpOW CTpOKe AWCNIes - 3HaYyeHne CymMmMapHoro obbema, nsmepeHHoe
PacXof0OMEPOM B TOW e KOHTPOIIbHOM TOoUke B MS.

N3mepeHne CpegHero 3HayeHuMss pacxoga W CyMMapHOro
(vHTerpanbHOro) obbema HayMHaeTcs Mocne Haxatua KHomku "Beog" wu
OoCTaHaBnMBaeTCsa Mocne BTOPOro HaxaTus KHomku "Beog”.

|_|pl/1 n3mMepeHnm CyMmmapHoOro ob6bema B NIEBOM HUXKHEM yrny aucnnes
noasndaeTcAa cCMMBOI «.[ »

COpoc u3aMepeHHbIX 3HaveHun Qcp wu Uu M noarotoBka K
crneayoLwemMy U3MEpPEHUI0 OCYLLECTBMSETCA O4HOKPATHbIM HaXXaTUeM KHOMKU
"ApxumB".

Mepexon Kk cnepywollen KOHTPOMbHOW TOYKE OCYLLECTBNAETCH C
nomoLbio kHorku "MpocmoTp"”. Ha gucnnee nossutca coobuyeHne:

100% oT Qmax

Qi, [uncneHHoe 3HadeHne] M3/
U u [uncneHHoe 3HaveHne] m3

rae Ha BepxHen CTpoke Aaucnnes otobpaxaeTcs 3HavyeHne VMWUTUPOBAHHOTO
pacxofa B TpeTben KOHTPONbHOWM TOYKEe B MpOLEHTax OT BEPXHero npegena
N3MepeHUs pacxoda n ero YNCINEHHOe 3HaYeHne, N3IMepeHHoe pacxofoMepoM,
a Ha BTOpOW CTpOKe AUCMMes - 3HaYeHne CyMMapHOro obbema, nsmepeHHoe
PacxXoOoMEpPOM B TOW XK€ KOHTPOSIbHOM TOYKE B M3,

N3mepeHne cpedHero 3HaveHus pacxoga W CyMMapHOro
(vHTerpanbHOro) obbema HayMHaeTcs Mnocne HaxaTus KHomku "Beog" wu
OCTaHaBnMBaeTCsl Mocne BTOPOro Haxatus KHonku "Beoa”.

Mpn namepeHun CyMMapHOro ob6bema B NIEBOM HUXKHEM yrny aucnnes

nosABnAeTcA CUMMBOI «J. »
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Cbpoc wu3mepeHHbIx 3HaveHun Qcp w Uu M MogrotoBka K
crneayoLwemMy U3MEpPEHUI0 OCYLLECTBMSETCA OAHOKPaTHbIM HaXaTUeM KHOMKU
"ApxmB".

OnpepeneHve  OCHOBHOM  OTHOCWMTENbHOW  MOrPELIHOCTU  Mpwu
M3MepeHun pacxoga MPOBOAMTCA  CpaBHEHWEM  3HaYeHUn  pacxona,

Mn3mMepeHHOoro pacxogomepom, co 3Ha4eHUAMnN MMNUTUPOBaAHHOIO pacxoaa.

OcHoBHass OTHOCUTEmNbHasA MOrpeLHocTb & onpeaenseTcs no
dopmyne
Qcp—-0Qp
6= ——100%
Uu
rae Qcp = T - cpefdHee M3MepeHHOe 3HaveHue pacxoga B

KOHTPOJIIbHO TOYKE 3a Nepuos uMepeHusi, M3 /u;
Qp - pacyeTHOe (MMUTUPOBAHHOE) 3HAaYEeHNe pacxoda B
KOHTPOSbHOM Touke, M3/4; (Qp = 20%, 50% 1 100% OT Qmax)
Uu — cymmapHbin 06beM, M3MEPEHHBIN pacxogoMepoM;
t - nepvoa namepeHns
OcHOBHasi OTHOCUTENbHAsi MOrPELUHOCTb NPU U3MEPEHUN CYMMapHOTo
(nHTerpanbHoro) obbema (KonmmyecTBa) onpedensieTcss B Tpex YKasaHHbIX
ToYkax AmanasoHa no dopmyne
5= Uu — Up
Up

rae Uu — cymmapHbin 06bem, M3MepPEHHbIN pacxogoMepoMm;

-100%

Up - pacyeTHoe 3HayeHMe CyMMapHOro (MHTerparnbHoro) obbema B
KOHTpPONbHOW To4ke 3a nepuog umamepenuss (Up=Qp-t, rge t - nepuog
n3MepeHus).

MuHMManbHLIN Nepuog n3aMepeHnst 4omkeH obiTb He MeHee 300 c.

Pacxogomep cunTaeTcs BblAEpPXKaBLUMM MUCMbITAHWS!, €CNU OCHOBHas
OTHOCUTENbHAs MOrPELUHOCTL NpU  M3MepeHun OOBLEMHOro pacxoja U
cymMmapHoro obbema He npesbiwaet 1,5% (0,75 oT npegena ponyckaemon

OCHOBHOW MOrpeLIHOCTH).
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BosepaTt 13 ntoboro nyHkTa pexuma "lMoeepka" B pexum "ameperHma”

OCyLLEeCTBNSAETCH ABYKPATHbIM HaXxkaTvem kHornku "M".
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25.6. OnpepeneHne OCHOBHOM MOrpewHOCTU Ha pacxofoMepHOun
ycTaHOBKe.

OnpederneHue 0CHOBHOU roepewHocmu pacxodomepa npoeooumcsi
0ns1 Kax0020 KaHarna.

VMcnblTaHua MOryT npoBOAUTBCA Ha MOBEPOYHOW pPacxodoMepPHON
yCTaHOBKE 0ObEMHbBIM, BECOBLIM UMM METOLOM CIUYEHUS.

[ns onpeneneHnss OCHOBHOW  MOrPELUHOCTM  pacxogomepa Ha
pacxoAOMEpHOW  yCTaHOBKe HeobXxoaMMo  onpegenuTb  MapamMmeTpbl
TpybonpoBoaa:

- OnpefenuTb ANVHY BHELLUHEW OKPYXXHOCTU UMW BHYTPEHHUIA AnaMeTp
naMeputenbHoro Tpybonposoga, TonwmHy CTeHkM Tpybonposoaa,
maTepuan Tpybonposoga, TWUM KOHTPONMPYEeMOW cpedbl, BepXHWUin
npenen N3MepseMoro pacxoaa;

- npw nomowm kHonok "lMpocmoTp”, "Apxus", "Beoa", "MeHo", BBectn
3HayeHUss aTUX NapameTpoB B NAMATb Pacxofomepa B COOTBETCTBUM
c pasgenom 10;

- nepBuYHbIN npeobpasosatens MMM-1 ycTaHOBUTL B COOTBETCTBUU C
pasgenamvu 8, 11,

- YCTaHOBWTb HyNeBOe 3HaYeHWe pacxoja B COOTBETCTBUM C
pasgenom 12.

3HayeHMss  M3MEpPEeHHOro  pacxoja M CymMMapHoro  obbema
oTobpaxatoTcs Ha aucnnee.

NamepeHne pacxoga u cymmapHoro obbema npoBoAWUTCA B NATU
TOYKax guanasoHa u3MepeHus, COOTBETCTBEHHO: (4 + 2) %; (10 £ 2) %,; (20 *
2) %; (50 = 2) % 1 (98 + 2) % OT BepxHero npegena U3MepeHns pacxoaa.

OnpeneneHne OCHOBHOW MOrpeLLHOCTU MNPOM3BOAUTCA B pexume
"MponueHas nosepka"

[nsa atoro HeobxoaMMo nepenTn U3 pexmnma "NamepeHus” B pexum
"MponueHast nosepka" npu nomowun kHonkn "M"; Toraa Ha gucnnee nosiBUTCSA
coobLleHune:

MeHto nonb3oBaTens
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hanee novck pexvma "lMponuBHas noBepka " OCYLLIECTBRSETCA C MOMOLLbIO
kHonok "Mpocmotp 1" mnm "Mpocmotp U". Ha aucnnee gomkHo nosiBUThCA
coobLeHmne:
"MoBepka"
Bxopn B pexum "lMoBepka" ocyLecTBNAETCS C MOMOLLbIO KHOMKK
"Beopa". Ha gucnnee nosiButcs cooblueHne:

KaHan [Homep kaHanal]

[na Beibopa kaHana Heobxoanmo HaxaTtb kHonky "Beoa". Ha gunnee
nosIBUTCA Muralolmn Kypcop. WM3ameHeHve Homepa kaHana npov3BoavTCs
kHonkon "lpocMoTp", noaTBEepXAeHVWe U3MeHeHun - kHornkom "Beoa”, otkas ot
n3-meHeHun — kHonkom "M". T[loBepka OypeT NpoBOAUTLCH TOMbKO AN

Bbl6paHHOFO KaHana.

Janee nowck pexuma " lNponueHas nosepka " OCYLUECTBNSETCA C
nomoleio kHorok "Mpocmotp " unm "Mpocmotp U". Ha aucnnee ponxHo
NosIBUTLCSI cOODOLLEHME:
" NponueHas nosepka "
KaHan [Homep kaHana]
Bxopa B pexxum " lMponuneHasa noBepka " OCyLLECTBMAETCA C MOMOLLbIO

KHonku "BBoa". Ha gucnnee nosiBUTCA coobOLLEeHUE:

Qi, M® /4 [4ncneHHoe 3HadeHue]
Uu, M® [uncneHHoe 3HaveHue |,
KaHan [Homep kaHana]
rie Ha BepxHew CTpoke Jucnrnesi otobpaxaeTcsd MrHOBEHHOE 3HadeHue
pacxoga, W3MEpPEHHOe pacxXxodOMepoM, a Ha BTOPOW CTpoke Aaucnnes —
3Ha4YeHne CyMMapHoro (MHTerpanbHOro) oobema 3a nepuos U3MepeHMst.
NamepeHne cpeoHero  3HayeHuWss pacxoga W CyMMapHOro

(vHTerpanbHOro) obbema HauyMHaeTcs MNocre HaxatTua  KHOomku "Beog" wu
OCTaHaBnMBaeTCs MOCMne BTOPOro HaxaTua kHomnku "Bsoa". Ha pgucnnee
nosiBUTCSt coobLLEeHNE:

Qcp, M2 /4 [uncneHHoe 3HaveHue]
Uu, M® [uncneHHoe 3HaueHue |
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KaHan [Homep kaHana]

roe Qcp = % — cpefHee 3HayeHMe pacxoda, M3MepeHHOoe pPacxXxoAoMepoM 3a
nepuon U3MepeHusl, KOTopbI 4ormkeH 6biTb He MeHee 300 c.

Uu — 3HayeHMe cyMMapHoro obbema, U3MEPEHHOE pacxogoMepoM 3a
nepvopn u3mMepeHus;

t — nepvopn namMepeHus.
COpoc u3amepeHHbIXx 3HaveHun Qcp u Uu M noarotoBka K

crneayowemMy U3MEpPEHUI0 OCYLLECTBMSETCA O4HOKPATHbIM HaXXaTUeM KHOMKU
"ApxuB".

Mpn n3mepeHumn CymMmMapHoro obbema B NEBOM HMKHEM yrny aucnnes

nosABnAeTCcA CUMBOJ «J. »

OnpepeneHne  OCHOBHOM  OTHOCUTENbHOW  MOrPELUHOCTU  Mpn
M3MepeHun pacxoga npOBOAUTCH MyTEM CPaBHEHWS 3HAYeHUd pacxoda,
MOMyYeHHbIX C MOMOLLBIO pacxogomMepa, CO 3HavYeHWsMM pacxoga B
NMOBEPOYHON YCTaHOBKE.

OcHoBHass OTHOCUTeNbHas norpelwHocTe & onpegenseTcs Mo
dopmyne

0= —Q P-Q -100%
Q
rae  Qcp - 3HayYeHue pacxoda, U3sMepeHHoe C NOMOLLBI0 pacxogomepa, M3/y;

Q - 3HayeHuWe pacxoaa B NOBEPOYHON yCTaHOBKe, M3/u.

B kaxpaou To4ke NPOBOAMTCA HE MEeHee TpeX U3MePEHUI.

OcHoBHasi OTHOCUTENbHAs MOrpeLLHOCTb NMPU U3MEPEHUN CYMMapHOro
obbema (KonuuyecTtsa) onpegensieTca no hopmyne

Uu -
= -100%
rae Uu - cymmapHbIi 06beM, M3MePEHHbI pacXo4oMepoM;
U - o6bem, namepeHHbii no MepHuky (unu U = Qt - rae t- nepuog

n3MepeHus, KOTopbi formkeH bbb He MeHee 300 c.
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Pacxogomep cuutaeTcsa BblAepXXaBLUMM MUCMbITAHUA, €Crl OCHOBHasd

OTHOCUTESIbHaA NOrpeLlHoOCTb Npu KaXxaomMm nsmepeHumn obbemHoro pacxona u

cyMMmapHoro obbema He npesbilwaT = 2,0 %.

25.7. OdhopmneHue pesynbTaToB NOBEPKM.

25.71. Tlpy nonoXuTenbHbIX pesynbTaTax MepBUYHON MOBEPKU
NPON3BOAMTCA 3anMuCb B MacrnopTe O rOAHOCTM pacxofomMepa K MPUMEHEHUIO C
ykasaHneM gaTtbl MOBEPKU.

25.7.2. Mo pesynbTaTam nepunoanyeckon unu BHeOYEepEeaHON MOBEPKN
COCTaBNAETCA NPOTOKOS, KOTOPbIA CKPEennseTca OTTUCKOM MOBEPUTENbHOMO
Knerma.

25.7.3. lMpu oTpuuaTenbHbIX pesynbTaTtax MOBEpPKM pacxodomep He
JonyckaeTca K akcnnyatauum, B nacrnopTe Mpov3BOAUTCS COOTBETCTBYOLLAs

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

26. PEKOMEHAYEMBbIE CMA3KU ONnd BBOOA
YIIbTPA3BYKOBbIX KONEEAHU B TPYEOMNPOBO/

26.1. [Ona BBOOA YNbTpa3ByKOBbIX konebaHum B TpybonpoBopn
pekoMeHOyeTCcsl UCMNonb3oBaTb Ccreaywlme cmasku (B nopsake ybbiBaHUs
achbdekTMBHOCTM): anokcuaHaa cmona 6e3 oteBepautens, WPYC, nwuton,
conugon.

26.2. C Toukm 3peHuss 3(EKTMBHOCTM BBOAA YNbTPa3BYKOBbIX
konebaHus B CTeHKy TpybompoBoda Nnyyllen K3 NepeyvmCrieHHbIX SBNSeTcs
3MoKCcKaHasi cMona npv TemnepaType KOHTponupyemow cpefpl ot +5 go 40 °C.

Mpn TemnepaType koHTponupyemon cpedbl Boiwe 40 °C n Huxe 0 °C

pekomMeHayeTcs npumeHsiTb LUPYC wnu nuton.
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NMPUNOXEHNA
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NMPUNOXEHME 1

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

I s ' Iy

Tun
pacxogomepa

Hanunune 6noka
TOKOBOTO BbIXoAa

Hanwnuune 6noka RS232
mnn RS485

Hanunune MMMNyNbCHOIo BblXxo4a
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NMPUNOXEHUE 2
MAPKNPOBAHWE MEPBNYHbLIX MPEOBPA3OBATEJIEM
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NMPUNOXEHMUE 3

FABAPUTHBLIE N YCTAHOBOYHBLIE PASMEPGI

MEPBMYHOIO NPEOBPA3OBATEJSIA MMM-1
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L- paccTosiHne mMexay AaTymkamu



NPUNOXEHUE 4

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

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

BNOK B3-6.
CXEMA 3JIEKTPUYECKAA BHELUHUX COEQUHEHWW

O]\l %AEE =L — RS-232 L or—
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NPUNOXEHUE 7

OCKM3 YCTAHOBKUW IMMM-1 HA TPYBOIMNPOBO[
(Bng ceepxy)

BapvaHT V (0gHOCTOPOHHSSA ycTaHoBka YW1 n YN2)

H>10Dy | h>5Dy

L
YUN1(+V) YUR(-V)
Mpsamoe
HanpasneHue
noToka

ObpaTHoe
HanpaeneHve
noToka

BapwvaHT Z(aBycTOpOoHHsia ycTaHoBka YN1 n YN2)

H>10D - h>5Dy
YN1(+V)
Mpsmoe
HanpaBneHve
-t L »> noToka
Y2 (-V)

O6paTHOoE

HanpaBreHue

noToka

L — paccTosiHe Mexay AaTynkamu
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NMPUNOXEHUE 8

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

MOHTAXA
(BuAa cBepxy)

YcTtaHoBka INM-1 nocrne "koneHa"

. o 2Dy<H<10Dy
! YUI(+V) | YW2(-V)
I EEE B

|
| \ HanpasneHwne

| notoka

YctaHoBka [MM-1 go "koneHa"

2Dy<h<5Dy |
YU1(+V) | YN2(-V) I
FEl | [ "

— |
Hanpasnenune |
noToka |

|
.

YcTtaHoeka [MM-1 nocne "TponHmka"

g 3Dy<H<10Dy
YY) | YN2(V)
i
anpasneHue

noToKa

YcTtaHoBka NM-1 go "tponHuka"

2Dy<h<5Dy
YN1(+V YN2(-V)
]

r-. | £
—p
HanpaeneHnue ‘

noToKa
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NPOAOOCIMKEHWE NMPUNOXEHWNA 8

YcTaHoska IMM-1 nocne "koneHa"

. 2Dy<H<10Dy
-
|
VM(V) |
-:Zj Q HanpasneHue ,.,7
V() MoToka

YctaHoska IMM-1 go "koneHa"

2Dy<h<5Dy

YW1(+V) | YWN2(-V)
Hanpaenm&"{} ''''''''''''''' ’},,
notoka

YctaHoska [M-1 nocne "tponHuka”

3Dy<H<10Dy _
-
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&:[[ J_ 7} Hanpagnenwne
|

NOTOKa

YctaHoska [M-1 go "tponHmka"
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| |
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|
— N _ _ -
HanpasneHve alj‘ /’[I]} l
noToka ! YN2(-V) -\ﬁ ‘
|
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NMPUNOXEHMUE 9

OCKN3 MOHTAXA MM-1 AnA N3SMEPEHMA PACXOJA
B TPYBOMNPOBOMAE C AMAMETPOM Dy < 500 MM

YUL(+V) Buo A HatsxHoin
, BUHT
A 4/
Ueno  gip ] g
1 A=: il
TS T + i+
o y 1
| \ MpwxumHoe I
I ' ycTponcTeo I
| |
i i
i i
1 — -—!
| | |
HHT I
‘ Tpybonposog
YCTaHOBOYHBIV
npocunb L ! YWN2(-V)

L- paccToaHne Mexagy gatdmkamu

BQQMQHT KpenneHua ¢ NOMOLUILbLIO 3aXXUuma

YCTaHOBOYHBIN

CranbHoi yronok
40x40x5
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NPUNOXEHME 10

OCKN3 MOHTAXA Mn-1 AnAa N3SMEPEHMA PACXOJA
B TPYBOMPOBOAE C AMAMETPOM 500 < Dy < 1500 mm

Buo A
MpwxnumHoe o
YCTPOWCTBO Harmxtoit
* A YN1(+V) BUHT
i
T:, Ef‘/ Tpy6Gonposoza
P i

Fiimsdl +‘-0_-|

o O

1.

YCTaHOBOUHBIN  YN2(-V,
npocunb

Llenb

L- paccTosiHne mMexay AaTinkamu

BapuaHT kpennexus ¢ NoMoLlbIo 3axuma
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NPUNOXEHMUE 11

OCKN3 MOHTAXA Mn-1 AnA N3SMEPEHMNA PACXOJA
B TPYBOMNPOBOJE C AMAMETPOM 600< Dy < 2000 mMm

YW1(+V) YCTPOACTBO gyt

L
P
7

Buo A

MpyxumHoe  HataxHoit

Tpy6onposog

+
1=

Liens

BapwmaHT kpenneHus ¢ NOMOLWbIO 3aXuMa

YCTaHOBOYHBbII

CTanbHom yronok

ad T
=)

YCTaHOBOYHbIN i T
npoune YN2(v) o

L- paccTosiHue mMexay aaTumkamu

91



NPUNOXEHME 12

OCKN3 MOHTAXA -1 AnA NSMEPEHVA PACXOJA B TPYBOIMNPOBOE
MNP OOHOCTOPOHHEW YCTAHOBKE YNbTPA3BYKOBLIX U3MTYHATESIEN

Bua CBEPXY

YcTaHOBOYHbIN

npocunb
MpwimmHoe ngt:z:;f HaTspkHol
YN1(+V) yCTPOMCTBO YU2(V) | BUHT
q ¥4
u) i
A i

L

O_E+--
(

Llenb

L

Tpy6onposoa,

L- paccTosaHue Mexay aatymkamu

92



[Onsa 3ameTok

-1,
YN2-1(-V) YIN2-2(-V)

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

IBbIX

B3-6

K komnbloTepy
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[Onsa 3ameTok
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Marotosutenb: OO0 «[MHIM CUTHYP»
115184, Mocksa, yn.b.Tatapckag, 35
Ons noutel: 123458, Mockea, yn.TBapgosckoro, 8
Ten./dakc: (495)780-9219
http: www.signur.ru;
e-mail: info@signur.ru, signur@mail.ru
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[Ipon3BoACTBEHHOE HAYYHOE NPEINPHATHE IO pa3paboTKe U
IPOU3BOJCTBY HPOMBIIUICHHBIX IPHOOPOB

OOOQ "IIHITI CUTHYP"

PACXOJOMEP YJIbTPA3BYKOBOM
C HAKVIAJHBIMHA U3JTYYATEJISIMHU
AKPOH-02

PykoB0JcTBO IO 3KCIIIyaTAlMH

AIITIP.407154.014 PO

YACTbB 3
AKPOH-02-2 - nByxjiyueBoi

BHUMAHME! HEOBXOOUMO CTPOIO
COBJIOAATb COOTBETCTBUE
3ABOCKMX HOMEPOB HA
NEPBUYHbIX MPEOBPA30OBATENAX
M ANEKTPOHHbIX BITOKAX!

2014
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