©

”

npOVISBO,D,CTBeHHOG Hay4dHOe npeanpuAatTmne

no pa3paboTke U NPON3BOACTBY NPOMBILLIIEHHbIX NPpMGopoB

PACXOJIOMEP YJbTPA3BYKOBOI
C HAKVIAJHBIMH U3JTYYATEJISIMHU

«AKPOH-01»

PykoBoacTBO No akcnnyaTaumu

BHUMAHUE! HEOBXOOMMO CTPOIO
COBJNIOAATbL COOTBETCTBUE
3ABOCKMX HOMEPOB HA
AKYCTUYECKUX NMPEOBPA3OBATENAX
M ANEKTPOHHbIX BITOKAX!

2009




Mpon3BOACTBEHHOE Hay4yHOe NpeanpuaTne
no pa3paboTke N NPOU3BOACTBY NPOMbILLNEHHBLIX NPMGOPOB
"CUTHYP"

OKI 42 13613458 pynna M15
COIMACOBAHO
Pasgen «MoBepka»
Pykosogutens MU CU HAWNTennonpubop
3senuropoackui O.1.
” 2005r.

PACXOOOMEP YNbTPA3BYKOBOW
C HAKNAOHBbIMU U3NYYATENAMU
AKPOH-01

PykoBoacTBO No aKkcnnyataumm
ALIMP.407154.011 P

2009






COOEPXAHUE

1 BBELEHVIE ... 4
2. HASHAUEHVIE ... 4
3. COCTAB PACXOLOMEPA ..ottt 6
4. TEXHUYECKUE JAHHDIE..........oovivieeieeceeeeece e 6
5. YCTPOMCTBO Y MPUHLMIM PABOTBI ..o 9
6. MAPKUPOBAHME U MIMOMBUPOBAHMUE ........ocveveveeeeceeeeeeveeeeeeeee s 11
7. YKASAHUE MEP BE3OTMACHOCTU ... 11
8. QNEKTPUYECKOE COEAMHEHME COCTABHbLIX YACTEN
PACXOOMEPA. ......coveveieieeeeeeeceeeeete et es e es s st et es st es s ennaeans 12
9. MPOrPAMMUPOBAHWME 3MEKTPOHHOIO BITOKA .......cocvevevevevcececieiean 14
10. MOHTAX YCTAHOBOUHBIX MPODGUNEN............oeeceeeceeeee 24
11. YCTAHOBKA YNbTPA3BYKOBbIX USMYYATENEMN........cocvveceerceceecee. 26
12. YCTAHOBKA HYJIA PACXOOOMEPA .........ooovieeieeieeeeeeeeeeeeeseeeee e 30
13. BIIOKMPOBKA N3MEPEHWW NPV NMYCTOM TPYEOMPOBOLE. ............. 33
14. YCTAHOBKA QNTEKTPOHHOTO BJIOKA B3-1......ocveveveieeeeeeceeieeieeenees 35
15. HACTPOWIKA TOKOBOIO BBIXOMA ......ocvvvveveeeeeeeeee e 35
16. HACTPOWIKA MMNYNbCHOIO BBIXOMOA .......oovveeeeveeieeeeeeeeeeeee e 36
17. HACTPOWMKA PENEVHOIO BBIXOMA ......oovvveeeeeeeieieeveeeeeeeeee e, 38
18. HACTPOWIKA MHTEP®EMNCA RS232 (RS485)........cocveveeeeeererieeeeveeeeeneeens 40
19. MPOCMOTP PE3YNIbTATOB USMEPEHUM..........coooeveceeeeeeeeeeee 42
20. MTPOCMOTP APXUBOB..........cooieeieceeieeeieseeee e 45
21. BbIBOA MHOOPMALIMNA HA KOMIBKOTEP ..o 48
22. BOBMOXHbIE HEUCMPABHOCTW M METOAbI X YCTPAHEHUA........ 49
23. TEXHUYECKOE OBCIYXUBAHUE .........coooueveveieieeeeeeeeeeeeeeevereeeeee e 51
24. TIPABUIIA XPAHEHUS .......oovveeeceeeeeeeeeeeeeee et 52
25. TPAHCTIOPTUPOBAHUE...........coiueieieeeeeeeeeeeee e e e eneeae s 52
26. TTIOBEPKA........ouivieeee ettt 53
27. PEKOMEHOYEMbIE CMA3KW ANA BBOOA YNTbTPA3BYKOBbIX
KONMEBAHWU B TPYBOTMPOBO[..........ovecvveeceeieeeeieseeesiesese s, 61
TIPUNOMKEHVIE 1 ..ot 62
TIPUTOMKEHVIE 2......cocvviveeeieeeeeeeeee et ses st es st 63
TIPUTOMKEHVIE 3......ecvvveieieeeeeeeeeeee et n ettt en s eanan s 64
TIPUTIOMKEHVIE 5......coooveveeeieeeeeeeeeee ettt en sttt ene et 66
TIPUTIOMKEHVIE B......ocvveveveeeeeeeeeeeeeeeetetes s st ses s st ssssses s sanesansans 67
TIPUNOMKEHUIE 7 ...t 68
TIPUNOMKEHUIE 8.......oceeeeeeeeeeee et 69
TIPUNOMKEHMIE Q... 71
MIPUNOMKEHMIE 10........cuieeceeeeeceeeeeee et 72
TIPUTTIOMKEHUIE 11....ceceveveeeteeeeeeeeeeee et es sttt en s sanenansans 73
TIPUTIOMKEHUIE 12......cuiviveveeeeeeeeeeeeeeeetetee st eses s st sessses s sanenansans 74



1. BBEOAEHUE

HacTtosillee pykoBOACTBO MO  3KCNnyaTauuy npegHasHavyeHo Ans
M3y4YyeHUs npvHUMna OEeNCTBUS M YyCTPOWCTBA pacxooMepa YrbTpasByKOBOrO C
HaknagHbiMy nanydatenamm AKPOH-01-1 (B ganbHenwem - pacxogomep), npasun
MOHTaxa, NoAroToBkM Kk paboTe, NOBEpKU, HaNaakn U TEXHUYECKOro 06CnyXmMBaHus

B yCnoBuAX akcnnyatauunu.

2. HABHAYEHME

Pacxogomep AKPOH-01 npegHasHayeH Ans u3mepeHuss OOBEMHOro
pacxofa U cymmapHoro (MHTerpanbHoro) obbema (konuyectsa) 3ByKONPOBOASALLMX
XNOKOCTEW, B TOM YuCNe CTOYHbIX BOA, NpOTeKalWWx B  HaMOPHbIX
TpybonpoBoaax, M3roTOBNEHHbIX U3 3BYKONPOBOASILLMX MaTepUarnos, AN KOHTPONs
W yyeTa, B TOM 4YMClle KOMMEPYECKOro, B KaHaNM3auMOHHbIX CEeTAX, Ha OYMCTHbIX
COOPYKEHNAX, NPOMBILLINIEHHBIX NPEANPUATUSX U T.4.

BbixogHoOM curHan pacxogomepa — MoKasaHWs XWMOKOKPUCTanMyeckoro
Avcnnes, Ha KOTOpPOM OToOpaxarTcsi pe3ynbTaTbl WM3MEepeHWsi O6BbeMHOro
pacxoga U cymMmapHoro (MHTerpanbHoro) ob6bema (KONMMYECcTBa) XXWMOKOCTH,
npoTekatoLLen Yepes TpybonpoBoA B MPSIMOM UM 06paTHOM HanpaBrieHUM.

JononHuTenbHO Ha Aucnnee MoxeT oTobpaxaTbcs  cregyowias
MHopmMaLms:

®  U3MEpEHHble 3HAYEHMUS KOHTPONMUPYEMbIX BEMUYUH:
- CKOPOCTU NOTOKA XUAKOCTY;
- BpeMeHn HapaboTku;
- [aTbl U BPEMEHU;

e  COOEpPXMMOEe apXvBOB;

- novyacosoro — 1925 3anucern;



- nocyTo4Horo — 2200 3anucen;
- nepepbiBoB y4eTa — 100 3anucen;
e MapameTpbl TpybonpoBoaa;
e  TUM KOHTPONUPYEMOW XMAKOCTW (BOAa - XonogHas, ropsiyas;
CTOYHble BOAbI U T.4.)
*  MHAMKALMA HAaCTPOWMKM aKyCTUYECKOro KaHana npu MOHTaxe;
e [MarHocTMyeckme coobLLeHus.

BbiBoa vHdOpMauMn Ha QuCnnen OCyLLEeCTBMAETCA C MOMOLLBIO  KHOMOK
"MPOCMOTP", "APXWMB", "BBO[M", pacnonoXeHHblXx Ha MepedHen naHenu
npubopa, n kHonkn "MEHKO", pacnonoXeHHON nog KpbiLkow npubopa.

Pacxogomep MoxeT umeTb BbIxogHow curHan 0-5, 0-20, 4-20 mMA
MOCTOSIHHOTO  TOKa, MPSIMO  NPOMOpLUMOHanbHbI  abCcomnoTHON  BENUYUHE
N3MepsemMoro pacxofa >XWAKOCTW, perneviHbii BbIXOA4 (CyXue KOHTaKTbl pene:
MaKcuMarnbHoe HanpskeHue Ha KoOHTakTax He 6onee 100 B noctosiHHOro unu
nepeMeHHOro TOKa, TOK 4Yepe3 KOHTaKTbl perne He Gonee 80 MA) wnu
WUMMNYIbCHBIN BbIXOL C HOPMUPOBAHHBIM BECOM UMMYIbCa (CyXue KOHTaKTbl pene:
MaKcuMarnbHOe HanpskeHue Ha KOHTakTax He 6onee 100 B noctosiHHOro unu
nepeMeHHOro Toka, TOK Yepe3 KOHTaKTbl perne He 6onee 80 MA), BO3MOXHOCTb
BblBOAA MH(POPMaLMM Ha KOMMbIOTEP Yepe3 BCTPOEHHbIW uHTepdenc RS-232 unn
RS-485, a Takke BO3MOXHOCTb MogknoyveHns k GSM-mogemy npousBoacTea
dupmbl Curiyp ans 6ecnpoBogHov nepeaaym MHMopMaLuu.

BHumaHue! Ba3zoeasi modesib pacxodomepa He ek/toyaem e cebsi
6510k mokoeoz2o ebixoda, 610K UMMy/IbCHO20 8bixo0a, 6/10K peneliHo20
ebix00a, 6510k RS-232 (RS-485) u GSM-modem. Heo6xodumMocmb ycmaHoO8KU
amux 6r110koe mpebyemcs ykasbieamb Nnpu 3aKase.

Mpumep 3anmcu 0603HaYeHUsT pacxogomepa C TOKOBbIM  BbIXOAHBIM
curHanom, uHtepdericom RS-232 n GSM-mogeMoM npu 3akase 1 B JOKYMeHTauum
Opyron npoayKkuum, B KOTOPOW OH MOXET ObITb NpuMeHeH lMpunoxerue 1):

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



3. COCTAB PACXOOOMEPA

3.1. Pacxogomep BkntoyaeT B cebsl nepBuYHLIN npeobpasoBaTens MMM-1
W 3NEKTPOHHbLIV 6rok B3-1, coeanMHeHHble Mexay cobor ABYyMs oTpeskamu kabens.

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

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

BXOOUT B KOMMJEKT NOCTaBKWU.

4. TEXHUWHECKUE OAHHBIE

4.1. Pacxogomep obecneumBaeT wusmepeHne oObLEMHOrO pacxoja W
CyMMapHoro (MHTerpanbHoro) obbema (konuyectea) 3ByKONpPOBOAALLUX XUAKOCTEN
C HM3KUM copepxaHnem ra3oobpasHbix U TBepAblX BELECTB MPU MOSIHOCTbIO
3anofiIHEHHOM Ce4YeHMM HanopHoro Tpy6onpoBopga. [lonyckaeTcs Hanuyve B
KOHTPONUPYEMOW cpefe rasoBbIX BKITOYEHWUI 1 TBEPAbIX YacTuL, B KONMYECTBE He
6onee 1 % obbemMa KOHTPONMPYEMOW XUOKOCTH.

4.2. MNMN-1 yctaHaBnuBaeTcs Ha NPSAMOMUMHENHOM y4yacTke TpybonpoBoaa
AanviHoi H > 10Dy oo mecTa ycTaHoBKM U AnuHoi h 2> 5Dy nocre mecTa yCTaHOBKM
(npunoxexue 7). MNpegnoytutenbHo yctaHaeBnmeaTtb [M1-1 Ha ropu3oHTanbHbIX
yyacTkax TpybonpoBoJoB B FOPU3OHTaNIbHOW NJIOCKOCTU, HO AorMycKaeTcs
yCTaHOBKa Ha MpPOW3BOSIbHO OPMEHTUPOBAHHBLIX TPYOONpPOBOAAX MpM BOCXOASALLEM
ABVXEHUW NOTOKA XUAKOCTU.

4.3. OonyckaeTtcs yctaHoBka [1-1 Ha cokpalleHHOM MNpSMONMHENHOM
yyactke TpyGonposogda Ha pacctosiHum 2Dy< h <5Dy nepen TPOWHUKOM Wnu
nepep koneHoMm, a Takke Ha pacctosHum 3Dy<H < 10Dy nocre TpoWHMKa U Ha

pacctosiHum 2Dy < H < 10Dy nocne koneHa (npunoxeHue 8).



MMn-1 ycraHaBnuBaeTcA B MNNOCKOCTW, NepneHAUKYNSAPHON MNNOCKOCTU
KTPOMHUKA» UINN «KONeHa».

4.4. YnbTpasByKOBble M3fyyYaTenu ycTaHaBnNuBaloTCA Yepes Cnon cMasku
(anokcupHas cmona 6e3 otBepautens, LWPYC, nuton) Ha HapyXHOW NOBEPXHOCTU
TpybonpoBoAa, OYULLEEHHOW OT rPs3u, KPacKm, pXKaByvHbI.

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

4.6. KoHTponupyemas cpefda - rOMOreHHas >XWAKOCTb CO CKOPOCTbiO
pacnpocTtpaHeHus 3Byka 800 - 2000 m/c, npu TemnepaTtype oT - 10 go +80 °C (mo
150 °C no cneusakasy).

4.7. Pacxogomep obecneuyvBaeT wusmepeHue obbeMHOro pacxoga U
CYMMapHoOro (MHTerpanbHoro) obbema (konuyectsa) XWMAKOCTU MpU AuaMeTpax
ycrnoBHoro npoxoga Tpybonposoga Dy ot 40 go 2000 mm B ananasoHe oT 2% Ao
100% BepxHero npegena W3MepsemMoro pacxoga, YCTaHaBNIMBaemoro
nonb3oBaTenem no n.13.2.4 (tabn.1)

Tabnuua 1

AVAMNA30HbI UBMEPAEMbIX PACXOO0B
N PAO0 AMAMETPOB YCNOBHOIO NMPOXOOA TPYEOIMNMPOBOAA

OunameTp yCrnoBHOro | [ijmanasoHbl M3MepsiEMbIX PacxooB,
npoxoga, Dy, Mm Q, M3y
40 (0,16 - 8)...(1-50)
50 (0,2 -10)...(2 - 100)
65 (0,25 -12,5)...(3,2 - 160)
80 (0,32 - 16)...(5 - 250)
100 (0,4 - 20)...(6,4 - 320)
125 (0,5 - 25)...(8 - 400)
150 (0,64 - 32)...(12 - 600)
200 (0,8 - 40)...(20 - 1000)
250 (1 - 50)...(25 - 1250)
350 (1,2 - 60)...(32 - 1600)
400 (1,6 - 80)...(40 - 2000)
500 (2 -100)...(64 - 3200)
650 (2,5 - 125)...(80 - 4000)
800 (3,2 - 160)...(160 - 8000)
1000 (4 - 200)...(320 - 16000)
2000 (8 - 400)...(800 - 40000)




4.8. MNuTaHne pacxogomMepa OCYLLECTBMNAETCHA OT CeTU NepeMEHHOro Toka
+22 o
HanpspkeHnem (220 _;5) B vactoToit (50+ 1) u. Mo cneuysakasy moryT usroTas-

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

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

MoLwHocTb, noTpebnsaemas pacxogomMepoMm, He AomxHa npesbiwatb 1 BT
npy HanpsbkeHn nuTaHusa 12 B nocTosHHOro Toka.

4.10. Pacxogomep ponyckaeT MOAKMOMEHUE BHELUHeW Harpysku B Lenb
BbIXOAHOMO CMrHana noCcTOSHHOrO TOKa:

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

4.11. Temnepatypa Bo3gyxa, okpyxatowero 63-1, gomkHa ObiTb 0T -20 Ao
+50 °C, MMM-1 — ot - 40 go +70 °C ( po +150 °C no cneu3akasy).

4.12. AtmoccepHoe aasneHue - ot 84 go 108 klMa (ot 630 go 800 MM pT.
CT.).

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

4.14. Macca pacxogomepa formxkHa obiTb, He 6onee:

Mn-1 — 0,7 kr (6e3 ycTponcTBa KpenneHus Ha Tpyoe),

B3-1-1,5«kr.

4.15. Tpu yctaHoBke [1MM-1 cormacHo n.4.2 npepenbl [OMyCKaeMon
OCHOBHOW MPVMBEAEHHON MNOrpewwHOCT Npyu M3MepeHnM obbLEeMHOro pacxoga B
npepenax ot 2 go 100 % gnanasoHa M3MEHEHWS pacxoda He OOMKHbI MpeBbIWAaTh

+1,5%.

Mpu n3mepeHnm o6beMHOro pacxoga B npegenax ot 0 oo 2 % gvanasoHa
U3MepEHNS NOrpeLLHOCTb HE HOPMMPYETCS, MOKa3aHUs Npubopa paBHbI HYIHO.

Mpepenbl gonyckaemMon OCHOBHOW OTHOCWUTESbHOM MOrpeLHocT! npu
N3MEPEHMN CYMMApPHOro (MHTerpansHoro) obbema (konuuyectea) B npegenax ot 2

0o 100 % granasoHa nsMeHeHus pacxoda He OOSMKHbI NpeBbiwaTth + 2 %.



4.16. lNMpwu yctaHoske I1l1-1 cornacHo n.4.3 gononHUTenbHasi NOrpeLLIHoCTb
nsmepeHnss obbeMHOro pacxoga M CyMMapHOro (uMHTerpanbHoro) obbema He
AomxHa npesbiwatb 0,2 4onyckaemMon OCHOBHOM MOrPeLHOCTA NPU YMEHbLUEHWUN
pacctosHuin H n h oTHOCUTENBHO CBOMX HOMWMHanbHbIX BenuunH 10Dy n 5Dy Ha
kaxabin 1Dy.

4.17. MNpyn OTKMIOYEHUN HaMPSXKEHUS NUTaHUA PacXOAOMeEp COoXpaHseT
apxXvBHY0 MHOPMaLMIO HE MeHee OAHOro roaa.

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

npu n3MepeHnn BelcOKoTEMNEPaTYpPHbIX cpes - 3 roaa.

5. YCTPOMCTBO U NPUHLMN PABOTbI

5.1. MpuHUMN A[EencTBUA pacxogoMepa OCHOBaH Ha MW3MeEpeHuMn
pa3HOCTM  BpEMEHM  pacnpocTPaHEeHWsi  aKyCcTMYecKux  KomnebaHunm,
nepecekarwLlnX MNOTOK KOHTPONMUpyeMon cpenbl nog yrnoMm K OcCwU
TpybonpoBoga B ABYX NPOTMBOMOMOXHbLIX HanpaBreHUAX: MO MNOTOKY M
NpPoTMB NoTokKa.

3HayeHre CKOpOCTU MOTOKa M BenuynHa O6bEeMHOro pacxofa XuOKOCTu

BbIYUCAAOTCS N0 hopMynam:

T, -T
=~ KoK, Ke
T, +T,
2
o703y,

4
roe V - 3HayeHve CKOPOCTU NMOTOKa XUAKOCTU;
Q - 3HayeHne o6bEMHOr0 pacxoaa;
T.v — Bpemsi pacrnpocTpaHeHUs1 akyCTUYECKOro CUrHana npoTUB ABUXKEHNS
NnoTOKa XMOKOCTH;
Tww — Bpemsi pacnpoCTpaHEHWsi akycTUdeckux kornebaHuii BOONb
[ABVDKEHWS MOTOKA KUAKOCTY;

Ko — ko3achhmumeHT nponopLUmnoHanbsHOCTH;



K1 - nonpaBouYHbIi KO3I(DULMEHT, YYUTLIBAKOLMUA BIIMSHUME MECTHOMO
rMApaBrMYeckoro  COMpOTUBIEHUS (8blqucrisemcs ~ asmomamu4yecku 8
3asucumocmu om eula 2ulpasnu4yecKo20 COMPOMUEIIeHUss U PaccmosiHUsi om
Heao 0o mecma ycmaHosku [1l1-1);

Ke - rmapoanHamMmny4ecKknin KoadppumuneHT (8biqucrisemcs
asmomamuyecku, 8 3agucumMocmu om 3HavyeHul eenu4vuH Do, V, muna xudkocmu,
CpoKa aKcrnnyamayuu u Mamepuarna mpybornposoda);

Do - anameTp Tpybonposoaa.

3HadyeHne cymmapHoro  (MHTerpanbHoro) obbema  (konuuecTtsa)
npoTekalLen  XuMOKocTn BbluMCnAeTcs KaKk  pesynbTaT  YMCIIEHHOro
WHTErPUPOBAHUS TMOSYYEHHbIX 3HAYeHW OOBbEeMHOro pacxopa; napannenbHo
BeLEeTCH Y4ET BDEMEHWN MHTENPUPOBAHNS.

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

5.2. YnbTpasBykoBble u3nydatenu (npuemHukn) YWU1(+V) n YU2(-V)
npegHasHayeHbl Ana npeobpasoBaHWs MOABOAMMBIX K HUM  3MEKTPUYECKMX
CUrHamnoB B aKkycTuyeckue konebaHus, BBOA NocneaHunx B CTeHKy Tpybonposoaa n
Janee B KOHTPONUPYeMyl cpedy nof yrioM K ocu TpybonpoBoaa, a Takke Ans
npeobpa3oBaHus MpoLLenx Yepe3 CTeHKM TpybonpoBoda U KOHTPONMpPyeEMyto
cpeay akycTmdeckmx konebdaHum obpaTHO B 3MEKTpUYECKMEe CUrHarbI.

OcHoBoW umanyyartens (npueMHuKa) SBnseTca Nbe3oKepaMU4eCckuin Anck,
paboTalwwmin Ha OAHOW U3 PEe30HAHCHbLIX YacTOT. ATOT Nbe30KEPaMUYECKUI OUCK
KpenuTca K MeTannuM4yeckoMy KIvHY, KOTOpbI oGecrnevmBaeT BBOA aKyCTUYECKMX
KonebaHum B KOHTpPONMMpyemykt cpedy NoA Yrnom K ocu Tpybonpoeoga. KnuH
CBEpPXY  3aKpblBaeTCs  MeTanfM4Yeckoh  KpbIWKOW. BHYTpPeHHsin  momnocTb
3arnonHseTCst repMeTHKOM.

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

cpeae B NoKa3aHua XUOKOKpUCTanimnmyeckoro gucnnes.
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6. MAPKUPOBAHUE U MNITOMBUPOBAHUE

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

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

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

2) ToBapHbIV 3HaK NPeAnpUATUA-U3rOTOBUTENS;

3) TMRN “ NOpPSAKOBbIM HOMEP pacxofoMepa MO CUCTEME HyMepauuu
nNpeanpuUATUA-M3roToBUTENS;

4) nopsigkoBbIn Homep MM1-1;

5) nopsgkoBbin Homep B3-1;

6) HanpshkeHWe 1 YyacToTa NuTaHus, B, u;

7) rog U3roToBIEHMS.

6.3. MNMpegycmoTpeHo onnomGupoBaHmne anekTpoHHoro 6rnoka 63-1.

7. YKASAHUE MEP BE3OMNMACHOCTU

7.1. K MOHTaxy, [OeMOHTaxy, 9aKchnyaTauun,  TEeXHUYecKoMy
06CnyXMBaHNIO U PEMOHTY PacXo4OMEPOB AOMYCKalTCst TONMbKO NnLa, U3yynBLLNE
HacTosLlee PyKOBOACTBO MO 3KCMMyaTauuu, NpoLllealne NMHCTPYKTaXK MO TEXHUKe
6esonacHocT npu paboTe C  9NEKTPOTEXHMYECKMMU  yCTaHOBKaMu W
pagnoanNeKkTPoOHHON annapaTypon.

7.2. B pacxopomepe vMMelTCS LEenu, HaxoAswMecs nog onacHbIM Ans
XW3HW HanpsbkeHnem 220 B.

7.2.1. KaTeropuyecku 3anpeluaeTcs 3IKchnyatauus pacxogomepa npu
OTKPbITbIX KpPbILLKaX.

7.2.2. Tlpn OTbICKAHWM HEUCMNPAaBHOCTEN BO BKIMHOYEHHOM pacxogoMepe
HeoOXOAMMO MNPUHSATL MEpbl, WCKMYaloLWmMe CryvyalHbli KOHTAKT 4eroBeka C
OnacHbIMW ANs XKM3HW TOKOBEAYLUMMMW LiensiMu, HanpvmMep, nonb30BaTbCHA TOMbKO
N30NMPOBaHHBIMU WHCTpYMEHTamu, 3aKpbIBaTh OTKpbITbIE KOHTaKTbI

N30NMALUNOHHBIMM MaTepuanamm n 1.4.
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7.3. VameputenbHoe oGopygoBaHue (ocumnnorpad, BONbTMETP U np.),
MCMosb3yemMoe Npu OTbICKAHWUWM HEUCMPaBHOCTEW, MPOBEPKax, MPOMUIaKTUYECKNX
ocMoTpax u Aap. paboTtax, AOMKHO MMETb HageXHoe 3a3eMrieHuve.

7.4. Bce Buabl TexHudeckoro ob6cCnyxvBaHUSA, pPeMOHTa W MOHTaxa
(memoHTaxa), cBA3aHHbIE C Nepenavikon 3NeKTpo- U PaAN0o3NEMEHTOB, yCTpaHeHUe
06pbIBOB NPOBOAOB M T.A. HEOOGXOAMMO MPOM3BOAUTL TOMBKO MNPU OTKIHOYEHUN
3MNEKTPOHHOro 6rioka OT CeTU NUTaHUSA 3a3eMIEeHHbIM NasnbHUKOM C HanpsKeHnem
He 6onee 36 B.

7.5. He ponyckaeTcsa akcnnyaTauusa pacxogomMepoB MNP HEYNNOTHEHHbIX

kabensax.

8. ANEKTPUYECKOE COEOAUHEHME COCTABHbIX YACTEN
PACXOOOMEPA.

8.1. OnekTpuyeckoe COeOMHEHWE COCTaBHbIX YacTel pacxoaomepa,
NnoaKnoYeHne nokasbiBaroLlero npubopa u KOMMNbIOTEPA, a Takke MOAKIOYEHME K
CETN NEPEMEHHOro TOKa [OOSMKHO MPOM3BOOUTLCA B COOTBETCTBMM CO CXEMOWA
3NEKTPUYECKON BHELLHWUX COEANHEHMUI (NPUNOXeHNe 6).

8.2. Onekrtpnyeckoe coeamHeHve B3-1 ¢ ceTbld  (MCTOYHWMKOM
HanpsikeHus1) ocyLLecTBNseTCs MobbIM CUMOBbLIM Kabenem C BHELLHUM OVamMeTpoMm
He Gonee 9 MM, YMCIIOM XWUM HE MEHee 2-X, CeYEHUEM Kaxaou Xurbl He Gonee
0,35 mm2,

BHumaHue! Pacxodomep He umeem cemegoz0 8biK/rYyamersisi, o3momy
nodkmoYeHue K numaroweli cemu  Heobxodumo  npou3sodumb  yepes
asmomamuyeckull 8bIK/I0Yamers.

8.3. Onektpunyeckoe coeavHenne B3-1 ¢ nokaseiBawoWwmm npubopom wu
KOMMNbIOTEPOM OCYLLIECTBMSIETCA Kabenem ¢ BHELUHUM AMameTpom He Gonee 9 MM,
1 nposoaamu ¢ ceveHnem xun He Gonee 0,35 Mm2,

8.4. OnekTpuyeckoe coeguHeEHME yNbTPa3BYyKOBbIX Uanyyatenen YN1(+V)
n YN2(-V) ¢ B3-1 ocyllecTBnseTcs 3KpaHUPOBaHHbIMK kabensamu C BHELHWM
AvameTpom He Gonee 9 MM, BXOOSLMMW B KOMMMEKT NOCTaBKU (NpuroxeHue 6).

Ons ynoGcTtea npoknagku kabenst BO3MOXHA BCTaBKa B Hero, Mo creusakasy,
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coeauHUTENbHbIX pasbeMoB. [locKonbKy Mpu  yCTaHOBKe YrNbTpPasBYyKOBbIX
nsnyyartesnen Ha TPyboNpoBOA U YCTaHOBKE HyIsi pacxodoMepa 3MeKTPOHHbIN 6ok
JOMKEeH HaxoauTbCA B HEMOCPEACTBEHHOMW GnuM3ocTU K M3nyyatensiM, To
OKOHYATENMbHYD YCTaHOBKY W MOAKIIOYEHNE SMNeKTPoHHoro 6rnoka crneayet

npon3BoanTb Nocne BbINOJTHEHUA 3TUX MYHKTOB.

IMpu npoknadke kabesneli om HeECKO/IbKUX pacxodoMepoe & OOHOM
HanpaesieHUU paccmosiHue Mexdy Komrsiekmamu Kabeneli Kaxdo20

pacxodomepa OOKHO 6bimb 601ee 1 M.

8.5. MNopgcoeanHeHne kabenen k B3-1 ocywectBnseTca cneayoowmm
obpasom:

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

6) nooyepegHo  3auncTUTL  kabenw, NPOMyCTUTb  WMX  CKBO3b
YNNOTHUTENbHbIE CalbHUKW W 3aKpenuTb B COOTBETCTBYHOLUMX KMEMMHbIX
konoakax. [Ons ypoGcTBa NOAKMHOYEHMSI KOHUbI MPOBOAOB criegyeT o6nyauTb
npunoem MOC-60;

B) YNIOTHUTb CanbHUKW, 3aBUHTUB HAKUAHbIE raku.

8.6. MNocne NoAKNYeHns COoeNHNTENbHbIX kabenen "
nporpaMmMupoBaHusi pacxogomepa (cMm. n.9.4) KpbIWKy cregyeT yCTaHOBUTb Ha

MeCTO ” 0I'IJ'IOM6VIpOBaTb.

lModkntoyas cemesoli coeduHUMernbHbIl Kabenb K pacrpedenumensHOMy
wWumky, Heobxo0UMO nPo8epPUMb HarnpsXKeHuUe cemu.
Ecnu  konebaHusi HanpskeHuss —numarowel cemu  npesbiwarom

+22
ycmaHoersieHHble npedenibl (220 _55) B, mo nodkmoyeHue pacxodomepa

Heobxo0umMo mnpouseoOuUMb 4Yepe3 cmabunu3amop HarnpspKeHUs uiu  4epes

unsmp- ogpaHuduMerb.
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9. NIPOrPAMMUPOBAHMUE INIEKTPOHHOI'O BJTOKA

9.1. CTpyKTypa MeHI0 pacxogomMepa.

M3MEPEHUE
YcTaHoBka "0" MEHIO
pacxopgomepa MOJIb3OBATENA Cnyxebroe merio
BrnokupoBka
U3MepeHUN npu
YcTaHoBKa He3anosIHeHHOM
BbIXOAHOrO Tpy6onposoae
curHana
NOCTOSIHHOrO TOKa
NmutaumoHHasn
rnosepka
YcTaHoBKa YcTaHoBKa YcraHoBka
napameTpoB napameTpoB napameTpoB
MMMYNbCHOrO penerHbIx npotokona
BbIXOAHOro BbIXOAHbIX MODBUS ans
curHana CUrHanoB RS-485

9.2. TlporpamMmmupoBaHue pacxogomMepa OCYLECTBNSETCS B pexume

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

14
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YV V V V

KOHTPacCTHOCTb Aucnrnes;

AaTa u Bpems;

BpeMSA YCTaHOBIEHWS NokasaHui npubopa (Bpems yCTaHOB., CEKyHAbl) -
Bpemsi peakumm npubopa Ha MrHOBEHHOE M3MEHEHWEe CKOPOCTM
notoka);

MakcumarnbHoe 3HaveHue pacxoaa (Qmax);

ANViHa BHELLHEeW OKpYXHOCTK Tpybonposoaa (Okpyx. mpy6., Mm)

TONWUHA CTEHKM TpybonpoBoaa (Tonuw. cmeHKU, MM);

BHYTPEHHWI AnameTp Tpybonposoaa (BHymp. duam. mm);



TUM XWUOKOCTY;
maTepuan TpybonpoBoaa (Mamepuan mpyb.);

CpOK 3KcnnyaTaumm Tpybonposoaa (go3pacm mpyb.);

vV V V V

BapuaHT yCTaHOBKM yrnbTpa3sykoBbiX uanyyarenen YWN1(+V) n YU2(-V) Ha
TpybonpoBog (BapuaHm ycmaHo8.: 0OHOCMOPOHHUU - eapuaHm
V, d8yxcmopoHHul - eapuaHm Z), CM.NpUnoxexue 7;
> [AnvHa NpsSIMONMHENHOro yyacTka Tpybonposoda Mexay rmapaBiivyeckum
conpoTueneHneMm n MectoM yctaHosku [M-1, cm.n. 4.2, 4.3 n
npunoxexue 8;
» paccTosiHue Mexay ynbTpasBykoBbiMW nsnydatenamm YU1(+V) n YN2(-V)
(pac. mex. 0.), cm. npunoxenua 9, 10, 11, 12;
» amnnuTyga 1 yneTpasBykoBoro curHana (amnaumyoda 1, mB);
>  YpOBEHb YNbTPa3BYKOBOro curHana (yposeHs Y3 cue);

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

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

MEHO MOJIb30B-J1A

Mocne BBeAEHWSA N3MEHEHWIN B HACTPOWKN pacxogomMepa Heo6XoANMO HECKONbKO
pa3 HaxaTtb KHoMKy "M", nobumBLUMCHL Nepe3arpy3ku pacxogomepa.

Bxog B pexum "MEHIO MNOJIb3OBATEJIA" ocyLiecTBNsieTcst C NOMOLLbIO
kHonku "BBOM". Ha ancnnee nosiButcs coodLleHue:

KoHTpacTHOCTb
>>>>>>

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

NEBOM HWXHEM YIIy AWChnes NOSABUTCS Muratowmi Kypcop. Haxatmem KHOMmok

"Mpocmotp M" wrm "Mpocmotp " BhicTaBnsieTcss HeobxoaMMoe  3HaueHue
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KOHTpacTHocTu paucnnes. [Ona dwukcaumm BbIOpaHHOro 3HavyeHusi HeobxoauMmo
HaxaTb KHomMKy "BBoAa", Ans OTMEHbl UISMEHEHUI - KHonky "M".

9.2.2. lMepexoa K crepylolemy napameTpy — ycmaHoeka OGambi U
8PeMeHU - OCYLLECTBNSETCA ¢ nomolbto kHonku "Mpocmotp U". Ha pucnnee
NOSIBUTCA TEKYLLLee 3Ha4YeHVe AaTbl U BpEMEHU:

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

[na nameHeHus gatbl UM BpeMeHM HeOOX0AMMO HaxaTb KHornky "Beog”.
Ha pucnnee nossBuTCs npurnawleHve B BUAE MuUraloLlero Kypcopa B KpanHen
IeBOW No3nLnK:

[aTa n Bpems
LIXX. XX XX = XX:XX

[nsa paspelleHns aBToMaTMyeckoro nepeBoga YacoB Ha neTHee BpeMs n
obpaTHO HeobXxoauMO B KpaHEM NMEBOM paspsae MHOMKaTopa HaXkaTuem KHOMKK
"ApxuB" BbIBECTM CMMBON "a".

HaxaTtue kHomok "Mpocmotp M unm "Mpocmotp " nepemelaer Kypcop
Ha OOHY MO3MLUMIO, HaXxaTue KHomku "ApxvB" yBenuuMBaeT Ha eQuHULY 3Ha4YeHue
paspsiga, Ha KOTOpOM HaxoauTtest kypcop. Popmart npencraBneHus aatbl M
BPEMEHMU:

YUCIIO. MECSL. TO4 — Yachl . MUHYThI.

3annce B namsatb npubopa BbIOpaHHbIX 3HAYEHWVW AaTbl U BPEMEHU
BbINOMHAETCH HaxaTtueM KHonku "BBO[", oTMeHa BBeaeHHOro kHonkon "M". Ecnun
BBELEHHbIE 3HAYEHWs] KOPPEKTHbI, TO OHU OCTAKTCHA Ha Aucnnee, B NPOTUBHOM
cny4vae nosiBNAeTCs Kypcop B NO3nLUM OWMBOYHOro 3HaYEHUS:

[aTa n Bpems
39.10.07.-18:30

9.2.3. lNepexoa Kk cnegywllemMy napameTpy — 8pemsi ycmaHoeJsleHUs
nokasaHuli npu6opa (Bpemsi peakuun npubopa Ha MrHOBEHHOE W3MEHEHMWE
CKOpPOCTM MOTOKA) - OCYLLEeCTBNSETCA C nomolibio kHomku "Mpocmotp U Ha

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

Bpemsa yctaHOBneHus nokasaHui B CekyHOax - 3TO Bpemsl, 3a koTopoe npubop
ycpenHsieT U3MEpEeHHble 3HAa4YeHUs CKOpOCTM U pacxopa. Yem Gonblie 3ToT
napameTp, Tem 6onee cTabunbHbl NOKa3aHUS TEKYyLUUX 3HaYeHUn. [ns nameHeHns
3HaYeHNs BpPEMEHW YCTaHOBMEeHWss Heobxooumo Haxatb kHonky "Beoa". B
cTapweM paspsife MOsIBUTCA MUralolMin NPsSIMOYronbHUK. V3ameHeHne 3HayeHus
BbIOpaHHOrO paspsga OCyLEeCTBNAEeTCA HaxaTtvem KHomku "Apxus", nepexop K
cnegytwollemy paspsgy — kHonkon "lpocmoTp "k npeablgyLliemMy — KHOMKON
"MpocmoTp M. dukcaumst BLIBPAHHOrO 3HAYEHNS NPOU3BOAUTCA HAKATUEM KHOMKM
"BBoa", oTMeHa BBeOEeHHOro - kHonkon "M". Ecrnv HOBOe 3HavyeHue HEKOPPEKTHO,
TO nocrie coobLLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha Ancnree BHOBb MOSIBUTCS CTapoe 3HaYeHue.

9.2.4. Tlepexog Kk cnepywowemy napameTpy - eepxHuli npedesn
u3MepsieMo20 pacxoda - OCYLLECTBNAETCA C NOMOLLLI0 kHonku "Mpocmotp U". Ha
avcnnee nosiBUTCs coobLeHve:

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

[na n3MeHeHus BepxHero npegena U3MepsieMoro pacxoga HeoOXOAMMO HaXxaTb
kHonky "Beoa". B crapwem paspsige nosiBUTCA MUratoWwuin npsMOYronbHUK.
MameHeHne 3HaveHusi BbIOBpaHHOrO paspsiia OCYLLUECTBMSETCS HaXXaTUEM KHOMKM
"ApxuB", nepexog K cnegywouwemy paspsgy -— kHonkou "lpocmoTtp U«
npeablgywemy — kHonkon "lpocmoTtp f*. Pukcaums BblOpPaHHOIO 3HaYeHus
NPoOmn3BOANTCA HaxaTnem KHomku "BBoa", oTMeHa BBeAeHHOro - kHonkow "M". Ecnn
npubop obopyaoBaH MMMYNbCHLIM BbIXOAOM, TO MPU U3MEHEHWU MaKCUMarnbHOro

pacxoda AOJMKHO BbINOJTHATLCA yCloBUe:
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[6ec _umnynvca, m*] ® 3600
Qmax| »° /4]

- 0,1[C]

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

WHa4ye nosBMTCH coobLyeHmne:
MapameTpbl
HecoBmecTumbl

Ons ycTpaHeHus ownbkn HeobXoAMMO N3MEHNUTb ANUTENBHOCTb U BEC UMMYfbCa B
HacTpolkax MMMNYIIbCHOro BbIXOAaA.

9.2.5. MMepexog Kk cregywowemy napameTpy - O/lUHa eHewHel
OKpPY)>XHOCMU mpy60onpogoda - OCyLLECTBMNAETCH C NOMOLLbIO KHOMKK "IpocMoTp
U". Ha gucnnee nosiBuTCA cooblueHue:

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

[na n3MeHeHus OnuHbl OKPY)XHOCTU TpybonpoBoda HEOOXOAMMO HaxaTb KHOMKY
"Beoa". B cTapwem paspsae nosiBUTCA MUratooWwmn NpsMoyroribHuK. VisameHeHue
3HayeHus BbIOpaHHOro paspsiia OCYLUECTBNSETCA HaxaTuem KHorku "Apxus",
nepexod K criegylowemy paspsgy — kHonkon "lMpocmoTp U npegbigywemy —
kHonkoit  "MpocmoTp . ®ukcaums  BLIGPAHHOTO  3HAYEHUS  MPOM3BOAMTCS
Ha)xaTuem KHonku "BBoa", oTmMeHa BBeadeHHOro - kHonkon "M" Ecnu HoBoe
3HayYeHne HEKOPPEKTHO, TO Nocne coobLleHus

HEKOPPEKTHOE
3HAYEHME

Ha Auchnee BHOBb MOSIBUTCA CTapoe 3HadeHue. Ecnn HeBO3MOXHO M3MepuTb
ONVHY BHELLHEN OKpPY)XHOCTU TpybonpoBoda, TO B pacxo4oMep BBOASTCS TOMWMHA
CTEHKW 1 BHYTPEHHUI AnameTp Tpybonposoaa.

9.2.6. [llepexog k crnegywlwemy napameTpy - monwjuHa CMEHKU
mpy6onpoeoda - ocyluecTBAsieTcss ¢ momolblo kHonku "Mpocmotp U". Ha
avcrree nosiBUTCs CoobLeHmne:

TonLl. CTEHKU, MM
[umcneHHoe 3Ha4veHue (2 - 50)]

18



TonwmHa cTeHkM TpyGonpoBoda M3MepsieTcsl C MOMOLLbI0 TOSMLLMHOMEpa Mnn
bepeTca ee nacnoptHoe 3HadeHve. [Onsg U3MEHEeHUs TOMWMHbLI  CTEHKU
Tpybonposoda HeobxoAnMO HaxaTb kHoMKy "Beoa". B cTapluem paspsge nossutcs
MUraloLWmnn  NpsAMOYronbHUK. MiamMeHeHne 3HayeHuss BblibpaHHOro paspsga
OCYLLIECTBNAETCA HaXaTueM KHomku "ApxXuB", nepexod K cnegyowemMy paspagy —
kHonkoit "Mpocmotp U", k npeabiaywemy — kHonkoit "Mpocmotp M. dukcauns
BbIOpPAHHOTO 3HayYeHWss MNpoU3BOAUTCA HakaTMem kHonku "Beoa", oTmeHa
BBEOEHHOro - kHonkom "M" Ecnvm HoBOe 3HayeHne HEeKOppPekTHO, TO nocrne
coo0LeHus

HEKOPPEKTHOE
3HAYEHME

Ha aucnree BHOBb MOSIBUTCS CTapoe 3HaYeHue.

9.2.7. MNepexoa Kk cneaywlleMy napameTpy - eHympeHHul duamemp
mpy6ornpogoda - OCYyLLEeCTBMSETCA C MNOMOLLbI0 KHOMku "TpocMoTp U". Ha
avcnnee nosiBUTCs coobLLeHe:

BHyTp. avam. mm
[uncneHHoe 3HaueHue]

Ecnu paHee 6bu1u 88edeHbl 3Ha4YeHUs1 OJTUHbI HeWHel OKpYyXXHocmu
mpy6onpoeoda U mMOJSIWUHLI CMeHKU mpy6onpoeoda, MO 3Ha4YeHue
8HymMpeHHe20 duamempa ebI4UCsIsiemcsi aemomMamu4ecKu.

Ona wn3MeHeHns BHyTpeHHero AuameTtpa TpybonpoBoga HeoOXxooMMO
HaxkaTb kHomMKy "Beoa". B cTapwem paspsge nosBuTCS MUralowmmn NpSMoyronbHUK.
MameHeHne 3HaveHus BbIOpaHHOrO paspsiia OCYLLECTBISETCA HaXaTUeM KHOMKM
"ApxuB", nepexog K cnegywouwemy paspagy -— kHonkou "lpocmoTp U«
npeablgywemy — kHonkon "lpocmoTtp f*. ®ukcaums BblOpPaHHOIO 3HaYeHus
NPoOmn3BOANTCA HaxaTnem KHomku "Beoa”, oTMeHa BBefeHHoro - kHonkon "M" Ecnu
HOBOE 3Ha4YeHWe HEKOPPEKTHO, TO Nocre coobLLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha gucninee BHOBb NOABUTCA CTapoe 3Ha4yeHue.
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9.2.8. lNepexon K crnenywolleMy napameTpy - mumn KOHmMposupyemou
cpedbl - OCYLIECTBNSETCA C MOMOLbI KHOMkM "lpocmoTp U". Ha aucnnee
NosiBUTCH COODBLLIEHNE:

Twun xngkoctn
[Ha3BaHuWe xunakocTu]

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

C nomoubio kHonok "Mpocmotp M mnm “"Mpocmotp U npouseoputcs
BbIOOp Ha3BaHW XWOKOCTEN: Xxosi00Hasi 8oda; CMOYHble 800bl; 2opsidasi eoda;
crieyuanbHas cpeda. Pukcauma BbIOGPAHHOrO 3HAYEHMS MPOU3BOAMTCS HaXaTUeM
KHoMkn "BBoa", oTMeHa BBeEeHHOro - kHomnkon "M".

Ecnu BbiGpaH TMN XnakKocTu crieyuasbHas cpeda, Heobxoaumo BBECTU B
namaTe npubopa napameTpbl 3TOM Ccpedpl: CKOPOCTb 3Byka (M/C) U
KMHEMaTUYecKylo Bs3koCcTb (M?/c). lMapameTpbl HEKOTOpbIX cpep NpuBedeHbl B

Tabnuvue, NpMBeAEHHOW HUXeE.

Temnepartypa, °C| Tun xugkoctu CkopocTb KnHemaTunueckas
3BYyKa, M/c BA3KOCTb, M2/C
15 XonogHas Boaa 1465 1x10%¢
25 Mopckas Boaa 1531 1x108
20 [peBecHbI cnnpTt 1076 0,75 x10®
25 CepHas kucroTa 1258 11,2x 106
0 XnapareHt CHCI2F 890 4x10°
25 AueToH 1174 0,4 x10°6
25 ABTOMOOUNBHOE Macno 870 190 x 106
100 MasyT npu 90°C 1400 1,2x10°
25 OnuBKOBOE Macro 1430 100 x 106
20 KepocuH 1325 1,8 x 10°®
25 BeHauH 1150 0,7 x 106
20 [On3enbHoe Tonnneo 1330 8,9x10°6
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[ns BBOOa 3Ha4YeHWst CKOpPOCTM 3Byka CcriedyeT HaxaTb KHOMKY
"Mpocmotp U". Ha gucnnee noseutcs cooblueHme:
CKOPOCTb Y83, m/c
[YncneHHoe 3HayveHue]
Onsi u3BMeHeHUs1 3Ha4YeHNst CKOPOCTM 3ByKa HEOOXOAMMO HaxaTb KHOMKY
"Beoa". B cTapwem paspsge nosiBUTCS MUraloWmnin NpAMOYrosibHuUK. MiameHeHne
3HayeHus BbIGpaHHOrO paspsga OCYLLECTBNAETCA Haxatuem KHomku "Apxus",
nepexop K criegyrowiemy paspsgy — kHorkon “lMpocmoTp Uk npegbioywemy —
kHonkoit  "MpocmoTp . ®ukcaunss BbIGPAHHOTO  3HAYEHUS  MPOM3BOAUTCS
HaxaTmem KHonku "BBop", oTmMeHa BBegeHHoro - kHonkow "M". Ecnm HoBoe
3Ha4YeHUe HEKOPPEKTHO, TO nocre coobLyeHns

HEKOPPEKTHOE
SHAYEHNE

Ha gucnrnee BHOBb NOSBUTCH CTapoe 3Ha4YeHue.

[na nepexoda K 3HAYEHUIO KMHEMaTUYeCKON BHA3KOCTM CrieayeT HaxaTb
kHonky "Mpocmotp U". Ha aucnnee noseutcs coobuieHue:

BA3KOCTb, m2/c
[UucneHHoe 3HayeHmne x 1076]

Ons nameHeHns KMHemMaTU4ecKon BA3KOCTU HeOOXoAMMO HaxaTb kHonky "Beoa". B
cTapweM paspsae NOSIBUTCA MUratrolmMi NpsiMOyronbHuK. M3ameHeHve 3Hayenus
BbIOpaHHOrO paspsga OCyLEeCTBNAeTCA HaxaTtvem KHomku "ApxuB", nepexon K
cneaylolleMy paspsgy — kHonkoi "Mpocmotp U, k npedbiayliemy — KHOMKOVA
"MpocmoTp M. dukcaums BEIGPAHHOrO 3HAYEHNS NPOV3BOAMTCH HAXKATUEM KHOMKM
"BBoa", oTMeHa BBeAEHHOro - kHonkon "M". Ecnn HoBOe 3HayeHMe HEKOPPEKTHO,
TO nocne coobLleHus

HEKOPPEKTHOE
SHAYEHNE

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

MaTepuan Tpy6.
[Ha3BaHMe maTepuanal

Ecnn Heobxoaumo BBeCTU HOBOe HasBaHvWe maTtepuwana Tpybonposoaa,
cnepyeT Bocrnonb3oBaTtbcs kHonkow "BBOL", nocne 4ero B NeBOM HWXHEM Yriy
Avcnnesi 3aMuraeT Kypcop.

C nomousto kHomok "Mpocmotp " wunm "Mpocmotp U npownssoauntcs
BbIOOp Ha3BaHW MaTepuarnoB TpybONpOBOAOB: cmasb Hepxxaserwas, cmarsb
Hu3koyeanepoducmasi, [NBX, nonuamuneH 8bicoko2o OasneHus B/, nonusmuneH
Hu3koeo dasneHus MHM, yyayH.

Ona 3aHecenHnss B namaTb npubopa BbIOpaHHOrO TuNa Martepuana
TpybonpoBoaa HeobxoaMMo — BocMonb3oBaTbCs KHomko «BBOO» (mpu atom
Kypcop mnoracHeT), B MPOTMBHOM Cly4yae NepexoA K creylolemy napameTpy
OypeT 3anpeLyeH.

9.2.10. lNepexon K criegywlemy napameTpy - CPOK 3Kcryamauyuu
(so3pacm) mpy60onpo8oda - OCyLIECTBMAESTCA C MOMOLLLIO kHomnku "MpocmoTp U
Ha gucnnee nosiButcs coobuueHmve:

BospacTt Tpy6.
[uncneHHoe 3HayeHue]

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

C nomoulsto kHonok "Tpocmotp " unm "Mpocmotp U" npoussogutcs
BbIOOp 3HaueHui cpoka cnyxbbl TpybonpoBoga: He 6onee 1 200a; He bonee 2
nem; He bornee 5 nem; He 6onee 10 nem; He bonee 15 nem; 6onee 15 nem.

dukcaumsi BbIOPAHHOTO BapuaHTa MNPOU3BOAUTCS HaXaTMeM  KHOMKM

"BBoA", OTMEHa - HaxxaTtuem kHorku "M".
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9.2.11. Mepexon K cregylolwemy napametpy — eapuaHm ycmaHOEKU
ynbmpa3eyKoebix u3ssyyamesiell Ha mpy6onpoeod — OCyLlecTBnsieTcsa ¢

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

BAPWAHT YCTAHOB.
HassaHune BapuaHTa ycTaHOBKM

Ecnn HeobxoguMMo BBECTU HOBbIM BapuaHT ycTaHoBkn YW1 u YN2,
cnepyeT Bocnonb3oBatbcs kHonkow "BBOL", nocne 4ero B NeBOM HWXHEM Yriy
avcnnes saMmuraeT Kypcop.

C nomoupsto kHonok "Mpocmotp T unm "Mpocmotp " npoussoputcs
BbIOOp BapuaHTOB YCTAHOBKWU YNbTPa3BYKOBbIX M3nyvaTenemn: OBYXCTOPOHHWUA Z-
BapuaHT UM OOHOCTOPOHHUI V-BapuaHT, CM. npunoxeHue 7. Mpu OBYXCTOPOHHEM
Z-BapuaHTe NnonesHbli curHan B 2 - 3 pasa 6onblue, Yem Npyu O4HOCTOPOHHEM V-
BapuaHTe.

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

9.2.12. MNepexod k crieaytowemy napameTpy - G/1UHa NPsIMOJSIUHelHO20
yyacmka mpy6onpoeoda Mexdy audpaeniu4ecKum conpomuesieHueM u
mMecmom ycmaHoeku [1/1-1 ocyliecTenseTcs ¢ noMolLsio kHonku "Mpocmotp U,

Ha gucnnee nossutcs coobLyeHuve:

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

rae H (h) —onvHa npsiMonuHerHoro yyacTka TpybonpoBoga Mexay ruapas-
NNYECKUM COMPOTUBIEHMEM N MecToM ycTaHoBku MI1-1, namepsietcsa B ea. Dy.

CoobueHne
MMN-1 ycr.: HomuHan
H = 10Dy; h =2 5Dy
COOTBETCTBYET HOMMWHarnbHOW ycTaHoBke [1MM-1 OTHOCUMTEMbHO TMMAPaABMMYECKOIO
COMPOTUBIEHNS, MPU KOTOPOWN AaHHOE COMPOTUBIIEHNE HE OKa3biBAET BIIUSAHMSA Ha

METPONOrMyeckme xapakrepmuctnku npubopa (cm. npunoxeHue 8).
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C nomousio kHomok "Mpocmotp " unm "Mpocmotp " npownssoauntcs
BbIOOp  rMApaBNUYECKMX  COMPOTUBIEHWUN:  «MPOUHUK»,  «KOJIEHO» - N
pacnonoxeHue NlM-1 0OTHOCUTENBLHO HUX.

YBenuyeHne Ha eavHULy YUCMNEHHOro 3HadeHus BenuunH H unu h
ocyulectensieTca kHonkon "APXUB".

®ukcauust BbIGpaHHbIX BapuaHTa M 3Ha4YeHWs NPOM3BOAUTCA HaXaTuem

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

9.2.13. lMepexon k crnepywoliemy napameTpy - paccmosiHue L mexody
ynbmpa3seykoebiMu usny4amenamu YWU1(+V) u YUN2(-V) (npunoxeHus
9,10,11,12) - ocylecTBnseTca C MOMOLLbI KHOMkK "lNpocMoTp U" Ha gucnnee
NnosiBUTCA COOOLLIEHNE:

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

OTa BenuMYMHA BbIYWUCMAETCS pPacXOo4OMEepoM B  3aBUCUMOCTU  OT
BHYTPEHHEro AuameTtpa, Tuna YCTAHOBKW, TOMWMHbI CTEHKW, MaTepuana
TpybonpoBoga, a Tawkke Tuna KOHTPONMPYyeMoW >uakoctu. PaccmosiHue L
usmepsiemcsi Mexxdy ckocamu Ha Kpblwkax damyukoe ([NpunoxeHue 9). anee

HeobXxoaMMo NoaroToBUTb pr60|‘|p080}1 K yCTaHOBKe OaT41KOB.

10. MOHTAX YCTAHOBOUYHbIX MPODUNEN

10.1. Npu ycTtaHOBKE Ha ropu3oHTamnbHbIN Yy4acTok Tpybonposoaa
YCT@HOBOYHbIE NPOUNM [OSMKHbI HAXOAUTBCA B TOPU3OHTaNbHOW NIOCKOCTH
BAOMb NMPOTUBOMONOXHbLIX 00pasylowmux n3MepuTenbHOro yyactka Tpybonposoaa
Ha Hapy)XHOW MOBEPXHOCTW, TaK Kak OcadoK Ha AHe TpybonpoBoda M BO3MOXHbIE
BO3AyLUHblE My3bIpbKU BBEPXY MPEMATCTBYIOT MPOXOXAEHUO ynbTpassyka. Mpu
YCTaHOBKE Ha  HaKJIOHHbIA WM BepTUKamNbHbIA Y4YacTok Tpybonposoaa
HanpaBfieHe MOoToKa AOMKHO ObiTb BOCXOAALWMM AN u3GexaHuss BO3MOXHOIO
paspbiBa notoka W o6pa3oBaHWs BO3A4YyWHOro Mewka. PacctosHue ot
rmapaBrMyecKkoro CONpoTUBIIEHNsT 4O MEeCTa YCTaHOBKM AaTymkoB (H) 4omkHO GbiTb

He MeHee 10 Dy, OT MecTa YCTaHOBKM [aTYMKOB [0 MOCMEAyHoLLero
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rmgpasnuyeckoro conpotueneHuss (h) He MmeHee 5Dy. [lpu oTcyTcTBUM
NPAMOMMHENHOrO y4YacTKa TakoW ANWHbI BO3MOXHA YCTAHOBKA Ha COKpaLLEHHOM
NPSAMONMHENHOM yyacTtke (cm.n. 4.3).

10.2. PaameTka MeCT YCTaHOBKW NPOUNen n nanydvarenemn.

10.2.1. C nomowbl pyneTkM W3MepuUTb OJIMHY BHELUHEN OKPY>XHOCTU
TpybonpoBoga. Ha npoTMBONOMNOXHbLIX CTOPOHAX TpybomnpoBoda HaHECTU PUCKW,
paccTtosHue Mexay KOTOPbIMU [OMKHO ObiTb paBHO MONOBWHE ASUHBLI BHELLHEN
OKPY>KHOCTM TPpyBonpoBoaa, ¢ ToYHOCTbio t 1 MMm. Yepes aTu puckn nNpoBecTM ase
npsiMble NUHWW, napannenbHble ocu Tpybonposoda. [Ans 3aTtoro yaobHo
MCNonb3oBaTb  YCTAHOBOYHbIE MNPOUnKM, BbipaBHUBAKOLWMECS BAOMb  OCK
TpybonpoBsoaa.

10.2.2. Ha ogHy 13 NUHWIN HaHeCTN OBE PUCKM YCTaHOBKW u3nydatenen,
paccTosHue Mexagy pvUcKamy OOIMKHO PaBHATHLCH BbIYMCMEHHOMY pPacxogoMepoMm
"paccmosiHuto L mexdy damyukamu” (n. 9.2.13). Ona ABYXCTOPOHHEN Z-yCTaHOBKU
[aTyMKoB HeobXoAMMO OAHY W3 pUCOK YCTaHOBKW [aT4MKOB MepeHecTn Ha
NPOTMBOMOSOXHYIO NWNHUIO, OBepHyB TpPybonNpoBOA4 MEHTOM MNU PyneTkom u
COBMECTUB KOHUblI neHTbl. TpybonpoBog 6onblioro guameTpa Heobxoanmo
obopaynBaTh LUMPOKOW NEHTOM (ra3eTod unu pyrnoHoM o6OeB), YTO MOBLICUT
TOYHOCTb MNepeHoca. Takum o6pas3om, MOMy4yeHO [Be TOYKM YCTAHOBKMU
usnyvaTtenewn.

10.2.3. Kaxgoe MecTo ycTaHOBKM uM3nyyaTtenei HeoOxoQMMO 3a4ncTUTb
OT PXXaBYUHbI, Kpackv U ApYrmx NOKpbITUI OO MeTannmyeckoro 6necka ¢ noMoLLbio
Nockoro HanunbHwka. Pasmep kaxgon 3aunweHHow obnacTtu: 50 MM nonepek u
150 mm Boonb (-100 + +50 MM OT TOYEK YCTaHOBKM u3nyyartenei) Tpybonposoaa.
Ha TtpybonpoBogax gvameTpom 6Gonee 300 mm 3aumwieHHyto obnacTte criegyet
yBennunTbL. Ha 3auniieHHon obnacTt He JOMKHO ObiTb PAaKOBWH, KABEPH, CBApHbIX
LUBOB, Pe3KMX BbICTYNOB WUnu BnaguH. Ecnu 3auucTtka He nomoraeT, HeobxoaMmo
BbIOpaTh Apyrve MecTa Ans YCTaHOBKM MU3ryyaTenen.

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

YCTaHOBKM - 0AunH npodunb (npunoxexue 12).
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10.3.1. OumcTuTe TpyboONpoBOA OT rPsi3v, CTPYXKEK, ONWUMOK U MbiK MO
BCEW ANNHE U LUMPUHE YCTaHOBOYHBLIX MPOdUNEN.

10.3.2. KOoHTpOrbHbIE PUCKN Ha TOpLAX YCTaHOBOYHBIX Mpodhunen AOMmKHbI
coBrnagatb C IUHMAMW, NPOBedeHHbIMW BAONb ocu  Tpybonposopa. Kpas
3auuLLeHHbIX obracTelt Ans yCTaHOBKM [ATYMKOB [OJDKHbl HaxoOWUTbCS Ha
paccTtosHun He meHee 30 MM OT KpaeB BHYTPEHHMX YacTen npodunen. BsaumHoe
pacrnonoXeHne YCTaHOBOYHbLIX MpOunen 3aBUCUT OT PacCTOAHUA Mexay
AaTyMKaMm 1 OpPMEHTUPOBOYHO NpuBeAeHO B npunoxenusax 9, 10, 11.

10.3.3. Kpenex ycTaHOBOYHbIX nNpodunen Ha Tpybonposoae AnameTpom
no 500 MM BbINOMHAETCS C  MOMOLLUBID LEenel 3 KOMMIEeKTa MnocTaBKu,
HaTArMBaembIX MpW BbIBOPAYMBAHUM HaTSXHbIX BUHTOB. Ha Tpy6onposoabl
AnameTpom 6onee 500 MM pekoMeHayeTCs NpUBapuUTb (PUKCUPYIOLLME YTOMKN, CM.
npunoxexue 9, 10, 11.

10.3.4. Tlocne MOHTaxa YCTaHOBOYHbIX nNpodunen Heobxooumo

nepeHecTn Ha HUX ABe PUCKMN YCTAaHOBKW 0aTYUKOB, NOJTy4EeHHbIE B n.10.2.2.

11. YCTAHOBKA YNIbTPA3BYKOBbIX U3NYYATENEN

Mpu npoBegeHUn cBapoyYHbIX paboT Ha Tpy6onpoBoae HeO6xo0AUMO

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

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

11.2. YcraHoBKka nsnyyatenem.

Ha npaBunbHO yCTaHOBIEHHbIX M3MNy4YaTensax CTPerku A0MMKHbI coBnajaTb
C HanpaBfieHVeM ABWXKEHUS XUAKOCTW, U3NyyYaTenb cO 3HAaKoM "+" [OMKeH CTOATb
BbILLE MO TEYEHUIO, YEM U3nyyaTerb CO 3Hakom "—"

11.2.1. Ha pabouyto noBepxHOCTb nanyyarens "+V" HaHeCTV Cnon cMasku
TonwuHon (0,5 - 1,5) MM n BCTaBWUTb U3ny4aTenb B YCTAHOBOYHbLIA MPOdUMb
(cTpenka Ha u3nyyaTene JorpkHa coBnagaTb C HanpasrieHneM ABMXKEHWS NMOTOoKa
XXMAKOCTU), NIOTHO NpWKaTb PYKOW K MpeABapUTEenbHO 3a4MLLEHHON NMOBEPXHOCTU

TpybonpoBoda M HEeMHOro noaBuratb Brepen-Hasag, 4ToObl pas3gaBwuTb CIOW

26



cMa3ku. 3aTeM u3anyyaTenb NpwxaTb K NMOBEPXHOCTW TpyGonposoda MpwiKUMHbLIM
YCTpOWMCTBOM (CM. puc. 1) Tak, 4ToObl BEPXHWIA CKOC KPbILWKWA U3nyvaTtensi Gbin

HanpoTUB PUCKN ycTaHOBKM Aatymkos (n.10.3.4)

YU

I_(_

.

- — 4

MpvxumHoe
YCTPOWCTBO

Tpy6onposoa

puc. 1

11.2.2. Ha pabouyto NOBEpPXHOCTb BTOPOrO yNbTPa3BYKOBOIoO usnyvartens
"-V" HaHecTu cnou cmasku TonwwmHon (0,5 + 1,5) MM u BCTaBuUTb M3nyyaTtenb B
apyron (ons  OBYXCTOPOHHEN Z-yCTaHOBKW) YCTAHOBOYHbIA Npodunb  Ha
pacctosiHue L oT YN1(+V) HmKe no TeyeHuto xuakoctu (npunoxenus 9 - 11). B
cnyyYae O4HOCTOPOHHEW V-yCTaHOBKM BTOPOWM M3ny4vaTenb yCTaHaBNMBAETCS B TOT
e npournb, YTO M NepBbii (NpunoxeHue 12). PacctosiHne L namepsetca mexay
BEPXHUMU CKOCaMM Kpblek paatymkoB. CTpenka Ha uanyyartene AorkHa
coBnajatb C HanpaBreHWeM ABWXEHNS MOTOKa XUAKOCTU. [NOTHO nNpwkaTb pyKon
usnyyatenb K MOBEPXHOCTM TpybonpoBoaa, Npu STOM 3HAYeHue amnnuTyabli
[omkHo 6biTe oT 300 MB oo 4000 mB.

Ecnun ycnosue 300 mB < A1 < 4000 MB He BbINOnHsAeTCs, TO Heobxoanmo
nepewvitu K cregyloLeMy napameTpy ypo8eHb yribmpa3gyKog8oeo cusHara.

11.2.3. Mepexopn, K cneaytouiemy napameTpy, ypo8eHb
y/bMpa38yKko80o20 cUuzHasa, OCYLLECTBMSeTCS C NOMOLLbIo kHomku "Mpocmotp U

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

Ona uameHeHus 3HayeHUs YpPOBHSA YNbTPasBYKOBOro curHana cnegyet
HaxaTb kHonky "BBO[", nocne 4yero B NEBOM HWXHEM Yriy Oucnnes 3amuraer
Kypcop.

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

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

Ecnu 3HaueHne amnnutyabl A1 6onbwe 4000 MB, To 3HayeHue ypoOBHSI
curHana HeobxoaMMO YyCTaHOBUTb B COCTOSIHME "HU3KNIA".

Ecnun 3navenve amnnutyabl A1 meHbwe 300 mMB, TO 3HayeHne ypoBHS
curHana Heob6xo4MMO YCTaHOBUTb B COCTOSIHUE "BbICOKUIA".

11.2.3. BepHyTbcsi ¢ nomollbio kHomnku "Mpocmotp 11" k npeasiayLiemy
napametpy "Amnnutygal". AmnnuTygal [orpkHa HaxoauTbca B npegenax
50 mB < A1 < 4200 mB. Ecnn 310 COOTHOLLUEHNE HE BbIMOMHAETCS, HE0OX0aMMO
CMEeHUTb cMa3sky (Mpu MUCMONb30BaHWM 3MOKCUAHOW cMmonbl 6e3 oTeepauTens
curHan B 2 pa3a 6onbLue, Yem Npu UCMONb30BaHWM NMTOMA) UM CMEHWUTL BapuaHT
YCTaAHOBKM AAaTYMKOB (Npy ABYXCTOPOHHEM Z-BapuaHTe curHan B 2-3 pasa bonbLue,
YyeM nNpv OOHOCTOPOHHEM V-BapuaHTe) WM COBMHYTb AATYMKM Ha pPacCTosiHMe
+ (10 + 100) MM, COXpaHMB pacCTOsiHME MeXAy HUMU, U 0oOUTbCS 3HaYeHus
amnnutygblil 50 mB < A1 < 4200 mB Ha HOBOM MecTe.

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

a) B TpyboONpoBoOAE HET XNOKOCTY;

6) HenmpaBuNbHO YCTaHOBMEHbI YNbTPasBykoBble u3nyyarenn YU1(+V) un
YW2(-V) (CTpenku Ha HUX JOMKHbI BbITe HanpaBneHbl B 04HY CTOPOHY M coBnaaaTb
C HanpasfeHVeM [OBWXKEHUA MOoToKa XWAOKOCTW; wuanyyatens "+V" p[orkeH
HaxXoOMTLCA BbILLE MO TEYEHUIO MOTOKA XKUAKOCTU, YeM manydartens "-V");

B) nryioxo 3avunileHa NoBepXxXHOCTb pr6onposo,qa;
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r) KONMMYECTBO ra3oBbIX BKIMHOYEHWUIA U TBEPAbIX YACTUL, B KOHTPONMPYEMOW
cpege npesbiwaeT 1%. PekomeHayeTca HawTu Apyroe MecTo Ans YCTaHOBKM
pacxogomepa, Hanpumep, nepeg rmapaBrMyeckum COnpoTMBEHEM
(anadpparmon);

[4) Ha BHYTpeHHel cTeHke TpybonpoBoga o6pa3oBanvcb HapoCThl.
PekomeHayeTcs HaWTu yyacTok TpyGonpoBoga C  MUHMMAInbHbIM — CPOKOM
akcnnyaTauuu unu caenatb BCTaBKy B Tpy60onNpoBoa HOBOMO y4acTKa;

e) wmatepuan TpybonpoBoAa HE3BYKONPOBOAEH W3-32 BHYTPEHHMWX
Heo4HOpOOHOCTEN, TpewuH U kaBepH. PekomeHayeTca cgenatb BCTaBKy B
TpybonpoBoA HOBOroO yyacTKa 13 3BYKOMPOBOASLLEro Matepuana.

Mepexop K To4HOW ycTaHOBKe AaT4mkoB ocylectenaetca TOJIbKO nocne
nony4veHns 3HaveHns amnnutygsl1 50 mB < A1 <4000 mB.

11.2.5. ToyHas ycTtaHoBka AaTunkoB. C nomolubio KHomku "MpocMoTp yr
HeobX0AMMO NepenTun K creayoLlemMy NyHKTY — amriumyodaZ2 yibmpa3eyKogozo

cuaHana. Ha avcnnee nosasutcs cooblueHne:

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

3atem crnegyeT MeAneHHO cCcOBUraTb YNbTPasBYKOBOW u3nyyartenb
YW2(-V) B HanpaeneHnn YW1 (+V), BOBUBLUNCH CHDKEHUS 3HAYEHUS aMNnUTyabl2 B
nonTtopa - fABa pasa OT HadvanbHoro. 3atem YW2(-V) cnegyeT mennieHHO
otoasuraTb oT YW 1(+V), Nnpu 3TOM 3Ha4YeHue aMnnnTyabl2 Ha4YHET YBENMYMBaThCS,
OOCTUrHEeT MakCcMMyma M cTaHeT yMmeHbluatbcs. Heobxogmmo 3adpmkcmpoBaTthb
AaTunK B MOMOXEHNN MaKCMMamnbHOro 3Ha4YeHWs amnnuTyabl2, YUCreHHoe
3Ha4YeHne KOTOPOro Npu 3TOM AOMKHO ObiTb B AvanasoHe ot 50 go 4000 mB. Mpwu
AanbHenwWweM pasaBKeHUn AaTYMKOB NOSBATCA APYrne 3HayeHUs Makcumyma, Ho
NpaBUMbHOE MOSIOXEHNE [aTyYMKOB - MakCUMyM, OnXanwui K pacyeTHOMY
paccTtosHuo. HangeHHoe nonoxeHue JaTtyvMKoB MOXET OTNMYaTbCa OT pac4eTHOro
He 6onee, Yyem Ha 0,07 Dy. [Npn HEBO3MOXHOCTM TOYHO OMNpedenuTb MoMnoXeHne
AaTYMKOB NO MaKCMMyMy CUrHamna ux criegyeT ycTaHoBMTb Ha paccTtosHue Ha 0,05

Dy MeHee pacyeTHOro.
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11.2.6. Ons Bu3yanbHoro HabnwogeHuss MHAMOPMAaLUMOHHOIO curHana
MOXHO NOAKMUUTL ocumnnorpad kK knemmam GND, CP8 u CP3, wncnonb3ys
BbICOKOOMHBIN Lyn. CUMHXPOHM3ALUI0 HEOBXOOUMO BhINOMHATE MO MONOXUTENbHO-
My POHTY Ha knemme CP8, nonesHbln curHan Habniogate Ha knemme CP3.
3agepkka BpemeHu B MKC Mexgy dpoHTom Ha CP8 u curHanom Ha CP3 gns
OBYXCTOPOHHEW YCTaHOBKM M XONOAHOW BOA4bl NPUMEPHO paBHa AMameTpy Tpybbl B
MM. Pabouen gaBnsietcs nepsas MNOMNoXWTenbHas MOMyBONHa, ee aMmnnuTyda
OOJmKHa ObITb B Nnpegenax ot 50 go 4200 mB.

11.2.7. 3atem cnegyetr 3adukcuposatb YW2(-V) B yCTaHOBOYHOM
npodoumrne ¢ NOMOLLbIO MPWKUMHOMO YCTPOWCTBA. 3HaYeHWe amnnuTygbl Npy 3TOM
OOMKHO ObiTb MeHblie 4200 mB. [Ona npocmoTpa pesynbTaTtoB M3MepeHus
HeobxoaMMo BepHyTbca B pexum "SMEPEHWA", Heckonbko pa3 HaxaB Ha

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

12. YCTAHOBKA HYINA PACXOOOMEPA

12.1. Tpu ycTaHOBKe YynbTPa3BYKOBbLIX M3ny4daTtenen Ha TpybGonpoBos
BCINEACTBME HEPOBHOCTEN BHELUHEN W OTIIOXKEHWN Ha BHYTPEHHEWN MOBEPXHOCTM
BO3MOXHO MapannenbHoe CMeLleHne pacxodHOW XapaKTepucTukm npubopa,
KOTOpOE MOXeT AoCTUraTh BenuumnHbl T 0,1 m/c. KomneHcauusi aToi NorpeLHocTy
OCYLLECTBNSETCS YCTAHOBKOW Hynsi npubopa.

[ns nepexoga n3 pexuma "ISMEPEHUA" B pexxum "YCTAHOBKA «0»"
TpebyeTca oauvH pa3 HaxaTb KHoMKy "M", koTopasi pacnonoxeHa nog KpbILLKON
npubopa (npunoxeHue 5), Ha gucnnee NOSABUTCA NPEANOXEHNE:

MEHIO MONb3OB-IA

Hanee nouck pexuma "YCTAHOBKA «0»" ocyliecTBnseTcs ¢ NOMOLLbIO
kHorok "TpocmoTp " wunm "Mpocmotp U" Ha pgucnnee [omkHO nosiBUTBLCS
cooOuleHue:

"YCTAHOBKA «0»"
Bxog B pexum "YCTAHOBKA «0»" ocywiecTBNsieTCA C NOMOLLbI KHOMKU

"BBOL" Ha gucnnee nosensieTcs coobLyeHune:
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VHecwmell, m/c
[uncneHHoe 3HaveHue]

roe VHecmelw, — W3MEPEHHOE pacxXxOAOMEpOM 3HayeHuWe CKOpPOCTU MNOoToKa
XUOKOCTU.

YcTtaHosky «0» npubopa MOXHO NpoBeCTN AByMSA cnocobamu:

12.2. Ecnn BO3MOXXHO OCTaHOBUTb NMOTOK XXWAKOCTU, TO:

12.2.1. OCTaHOBUTb MOTOK;

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

nponuctatb cogepxumoe pexuma "YCTAHOBKA «0»" ¢ NOMOLLbH KHOMOK
"Mpocmotp " unu "Mpocmotp U" fo nosBneHus Ha avcnnee coobLyerms:

Cwmeulenue, V m/c
[uncneHHoe 3HaveHue]

12.2.3. BBecTu 3Ha4yeHue

CwmelleHue, V m/c = — VHecmell, M/c

[ns aTtoro HeobxoaumMo Bocnonb3oBaTbCcs kHonkow "BBOM", nocne 4yero
cTapwuii paspag BbIAENUTCA KypcOpoM. YBENUYEHME Ha eauHuLy 3HayeHusi
paspsga, BblOerneHHOro Kypcopom, ocyuwiecTBnseTca  kHonkon "APXUB',
nepemelLgHne kypcopa - ¢ nomoLubio kHonok "Mpocmotp 1" unm "Mpocmotp U
HabpaHHoe 3HauyeHue 3anucbiBaeTcs B MamsaATb nNpubopa C MOMOLLBIO KHOMKM
"BBOLO".

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

12.3.1. 3anucaTb YMCNEHHOE 3Ha4YeHWe CKOPOCTU MOToKa KNOKOCTU
VHecmell, M/c (MOXeT BbiTb oTpuULaTENbHBLIM);

12.3.2. TMponuctate pexunm "YCTAHOBKA «0»" ¢ nOMOLLbIO KHOMOK
"Mpocmotp " unm "Mpocmotp U" Ao nosiBnenns Ha aucnnee coobLieHNs:

AMMNNTYOA 1, mB
[UncneHHoe 3HaveHue]
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NOMEHsTb MecTaMu yrnbTpasBykoBble uanyyatenu YU1(+V) n YU2(-V) (TouHocTb
ycTaHoBkn 1 mm). Mpu atom cTpenku Ha YU1(+V) n YU2(-V) pomxHbl GbiTe
HanpaBneHbl B CTOPOHY, MPOTUBOMOMOXHYI HanpaBneHUo ABWXKEHUS MOTOKa
Xnakoctn. HoBoe 3HauyeHne amnnutyabl1 He OOMKHO OTiMyaTbcs Oornee Yem Ha
(5 —10) % oT cTaporo 3Ha4eHusi. B npoTMBHOM crnyvyae HaHeCTU Ha 4aTYVKN HOBbIV
CIov cMa3sku;

12.3.3. Tponuctate pexum "YCTAHOBKA «0»" c nomoLibio KHOMOK

"Mpocmotp " unun "Mpocmotp U" Ao nosiBneHns Ha gucnnee coobLieHUs:

VHecmell, m/c
[UncnenHoe 3HaveHue]

3anucaTb HOBOE 3HayeHne VHecmell, M/C (MoXeT BbiTb oTpuLaTenbHbIM);
12.3.4. TMponuctatb pexum "YCTAHOBKA «0»" C nOMOLLbI KHOMOK
"Mpocmotp 1" unm "Mpocmotp U" Ao nosiBneHnst Ha gucnnee coobLieHUs:

AMIMIINTYOA 1, mB
[UncneHHoe 3HayeHwne]

nocTaBuTb ynbTpa3BykoBble usnydatenu YU1(+V) n YN2(-V) B nepBoHavanbHoe
MomnoXeHne (TOYHOCTb ycTaHoBkM T 1 mm). Mpu aTom cTpenkn Ha YU1(+V) u
YWU2(-V) ponxHbl ObiTb HanpaBneHbl B OAHY CTOPOHY M coBnagaTb C
HanpaBneHMeM ABWXEHUA NMOTOKa xuakoctu. Hosoe 3HauveHune "AMIMIINTYObI
1" He pomkHO oTnmyatbes Gonee vem Ha (5 — 10) % ot cTaporo 3HadeHus. B
NPOTUBHOM CIly4ae HaHeCTW Ha OaTUYMKM HOBbIV CIOW CMa3ku;

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

VHecwmell, m/c
[uMcneHHoe 3HaveHue]

3achmkcmpoBaTb HoBOe 3HadeHne VHecmell, m/c. OHO [OMKHO CcoBMagaTb C
3apuKCMpoBaHHbIM  3HavyeHnem VHecwmell, M/c, nonydyeHHoiMm B n.12.3.1.

CoBnageHvne pesynbTaTtoB O3HAYaeT, YTO 3a Bpems BbiMonHeHus n.n.12.3.1. -
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12.3.5. ckopoCTb NOTOKa He U3MeHunace. B NpoTMBHOM criydae NoBTOPUTL MYHKTI
12.3.1+12.35.

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

CwmelleHue, V m/c
[UncnenHoe 3HaveHue]

YCTaHOBUTb 4YUCIIEHHOE 3HadeHne cMmeleHus V Mm/c, paccynTaHHoe no

cdopmyne:

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

Cmewenue Nml ¢ = —

[Ons sTtoro HeobxoaumMo Bocnonb3oBaTbcs KHomnkow "BBOM", nocne 4yero
CTaplmMin paspsg YMCIEHHOrOo 3HAYEeHUS BbIAENUTCA KYpCOPOM. YBENWYeHue Ha
€[VHWLY 3HavyeHus paspsga, BblAENEHHOro KypCOpPOM, OCYLUECTBMSIETCS KHOMKOM
"APXVB", a nepemelleHne Kypcopa - C NOMOLIb KHomok "Mpocmotp fI" vnn
"Mpocmotp U". HabpaHHOe YMCrIoBOE 3HaueHVe 3anuchiBaeTcsl B NamsiTh npubopa
C nomolLLbio kHomku "BBOO".

Ha atom "YCTAHOBKA «O»" npubopa 3akoH4yeHa. [nsa npocmoTpa
pesynbTatoB M3MepeHur Heobxoaumo BepHyTbcs B pexum "M3MEPEHUA"

OBYKpaTHbIM HaxaTtmem kHonku "M".

13. BIOKUPOBKA U3MEPEHWI NMPU MYCTOM
TPYBOIMNMPOBO[E.

Mpw akcnnyaTaummn pacxogomepa GbiBaloT cuTyauum, koraa Tpybonposoa
HE MOJTHOCTbLIO 3aMOSTHEeH XWUAKOCTLIO UMK onycToleH. B aToM cnyyae nokasaHus
pacxofomepa He pernameHTUpoBaHbl. [ns Toro, 4tobbl MPU He3arofiHEHHOM
TpyGonpoBoae pesynbTaT U3MepeHUst PaBHSAMNCS HyIo, pekoMeHayeTca Z-BapuaHT
YCTaHOBKM U3nydaTeniei, yron B Mexay MnoCKOCTbIO YCTAaHOBKM M3nydaTenen u

rOPU30HTarnbHOW NIIOCKOCTBIO A0IMKEH ObITh 6onbLue 20° (puc.2 )
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YpoBeHb
3anosfiHeHns

Puc.2
[ns nepexoga u3 pexxuma "MIBMEPEHUA" B pexum "HESAMONMHEHHbIN

TPYBOMPOBO[" TpebyeTcs oamH pa3 HaxaTb kHorky "M", koTopas pacnonoxeHa

noA Kpbiwkon npnbopa (npunoxexHue 5), Ha gucnnee NosSBUTCA NPeAnoXeHue:
MEHIO MOJ1b30B-J1A

Nanee nouck pexuma "HESAMONMHEHHBLIA  TPYBOMPOBOO"
OCYLLeCTBNSAETCA C MNOMOLWb KHOMkK “lMpocMoTp ™ wmm "Mpocmotp U". Ha
avcnnee JOIMKHO NOSBUTLCS COObLLEHME:

HE3AMONHEHHbIV
TPYBOMPOBO[N

Bxog B pexum "HESAMOJTHEHHbLIN TPYEOMNPOBOA" ocyLlecTBnseTcs
¢ nomolLubto kHonkn "BBOM". Ha ancnnee oomkHO NOSIBUTLCS COOOLLEHME:!
BBEOWTE MAPOJIb
n 3amuraet kypcop. [locne BBoga naponsi Heo6xoaAMMO HaxaTb kHonky "BBO[M".
Ha gucnnee nosiButcs cooblueHue:

Ao [uncneHHoe 3HayeHne]
YpOBEHb OTCEYKN [YMCNEHHOE 3HAYEHNE]

rae Ao — amnnuTyda ynbTpasByKOBOrO CUrHama npv nycToM  Wnu
He3anonHeHHoM TpybonpoBoae.
Ons Toro, 4toObl NpWM He3anonHeHHOM unu nycTtom Tpybonposoae

pesynbTaTt M3MepeHnn pacxoga ObIn paBeH Hynto, Heobxoanmo YCTaHOBUTb
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ypoBeHb oTcedkn npesbiwaowmum Ao Ha (10 — 15) %, HO npu 3TOM YpOBEHbL
OTCEYKM JOIKEH ObiTb MeHbLUe, YeM amnnuTtyga A2 (cm. n. 11.2.5) npyumepHo B 2 —
400 pas.

BosspaT wu3 pexuma "BIIOKMPOBKA W3MEPEHUA" B pexum

«N3MEPEHWA» ocywecTBnseTca ABYKpaTHbIM HaXkaTeM KHOMKU « M.

14. YCTAHOBKA 3JIEKTPOHHOI'O BJIOKA B3-1

14.1. Tlpn ycTaHOBKE W MOHTaXe pacXoAOMepOB [OIMKHbI CTPOro
cobniogatbca npasBuna TexHUkM 6e3onacHOCTH, W3MNoXeHHble B pasgene 7
"YkazaHusa Mep 6esonacHocTU" M B HOPMAaTUBHO-TEXHUYECKMX [AOKYMEHTaX,
OEeNCTBYIOLMX Ha NnpeanpuaTun-noTpebutene.

14.2. TlockonbKy npu YCTaHOBKE YNbTPasBYKOBbLIX uW3nyvaTenen w
YCTaHOBKE Hyns pacxofomepa 3MeKTPOHHbI Ornok [ofmKeH HaxoauTbes B
HenocpeacTBEHHOW 6MM30CTM K M3nyyaTensam, TO OKOHYaTerbHYK YCTaHOBKY W
MOAKMIOYEHNE 9NEKTPOHHOro 6noka crnegyeT NPOWM3BOAUTL MOCME BbIMNONHEHNS
3TUX MYHKTOB.

YcrtaHoBky B3-1 Ans kommep4ecKkoro y4eta peKoMeHAyeTCs BbIMOMHATb B
MeTannuyeckom Lkady co CMOTPOBbLIM OKHOM W METNSAMM AN OnnomMovpoBaHus;
Takke B3-1 mMoxeT ObITb yCTAHOBMEH Ha NPUOOPHOM LUMTE, NynbTe YyNpaBreHus,
Ha CTone, Ha KPOHLUTENHaxX v np.

He ponyckaetcs ycraHoBka bB3-1 BOnM3n 6Gatapenm oTtonneHus,
3NEKTPUYECKMX Meven u APYrnux UCTOYHWKOB Tenmna, a Takke B MNoMeLLeHusX, B
KOTOpbIX TemnepaTtypa BO3[4yxa MOXET BbIXOAMTb 3a npefenbl, yKa3aHHble B

pasgene 4 "TexHn4yeckne gaHHbie".

15. HACTPOMKA TOKOBOI'O BbIXOOA

15.1. Ecnu npubop o6opyaoBaH 610KkOM TOKOBOTO Bbixoa, TO BO3MOXHa
HacTporika aToro 6roka. [1na Bxofa B PeXMM HAacTPOMKU TOKOBOMO BbiXxoAda

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

"MeHto nonb3oB-nsa"
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HaxaTneM kHonku "MpocmoTtp " unm "MpocmoTp " HeoBxoaumo [oiiTH Ao NyHKTa
MEHI0
BbixogHown curHan
MOCTOSIHHbIN TOK
1 HaxkaTb kHomnky "Beoa". Ha gucnnee nosiButcsa coobuieHne
[Onana3soH
X.. XMA
[na nameHeHns guanasoHa BbIXOLHOMO Toka Heobxoaumo HaxaTb kHonky "Beoa".
B neBom HwXHeEM yrny Oucnnes MOSBUTCA MUraroLLMi KBaapaTt — npurnalleHne K
M3MeHeHuIo 3HauveHus. Haxatue kHonku "Mpocmotp " wurm "Mpocmotp U
npueegeT k nepebopy BO3MOXHbIX AMana3oHOB BbIXOQHOrO CUrHamna nocTOsIHHOro
Toka: 0.5 ™A, 0..20 ™A, 4..20 MmA. Pukcauuss BbIGpaAHHOrO 3Ha4YeHus
NPOU3BOANTCA HaaTuem KHoMnku "BBoA", oTMEHa BBEAEHHOIO HaXKaTWeM KHOMKK
"M".  Tlpun  ogHOHanpaBneHHOM  M3MEpPEeHWM  pacxoja  BbIXOOAHOW  TOK
NponopumMoHaneH TekylweMmy pacxody, W MakCMMym TOKa COOTBETCTBYET
MakcumansHoMy pacxogy. [pu AByHanpaBneHHOM U3MEPEHMN pacxoaa BbIXO4HOM
TOK NPOMOpUUOHanNeH MOAyMo Tekylero pacxoga. locne nameHeHuss HacTpoek
Onoka TOKOBOrO BbIXOAa HEOOXOAMMO HECKONbKO pa3 Haxatb KHomky "M,

AOBMBLUKCH Nepesarpysku pacxogomMepa.

16. HACTPOMKA UMIMYJIbCHOIO BbIXOOA

16.1. Ecnn npmnbop obopyaoBaH 6roKOM WMMYNbCHOrO BbIXOAA, TO
BO3MOXHa HaAcTporka 3Toro 6roka. [Ins Bxoga B peXvM HAacTPOMKM MMMYMbCHOrO
BbIXoJa HeobxoaMMo HaxaTb KHomMKy "M", pacnonoxeHHy noa Kpbilkow npubopa.
Ha gucnnee nosiBUTCA HaAMUCh:

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

Hopmup. Nmnynbc

1 HaxaTb kKHoMky "Beoa". Ha gucnnee nosiButcsa coobLueHne
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Bec nmnynbca, m3
[umcneHHoe 3HauveHue 0,01 - 500]

16.2. Ecnm HeobGXxoOMMO BBECTM HOBOE 3HA4YeHMEe Beca MMMNynbca, TO
cnepyeT Bocnofb3oBaTtbcs kHonkon "BBO[M", nocrne 4Yero crapwwui  paspsa
YUCIIEHHOrO 3HAYeHUs1 BbIAEMNUTCA KYpCOpPOM. YBenuueHue Ha eaunHuLy 3HaveHus
paspsga, BblAeNeHHOro  Kypcopom, ocyuiecTtBnsietcss  kHonkou  "APXWUB",
nepemelLeHne kypcopa kHonkoit "Mpocmotp fI". HoBoe 3HayeHue 3anucbiBaeTcs B
namsaTb Npubopa ¢ nomoLubto kHonku "BBOL". Ecnu HoBoe 3HayeHne HEKOPPEKTHO,
TO nocne coobLeHns

HEKOPPEKTHOE
SHAYEHNE

Ha gucnnee BHOBb MOSIBUTCS CTapOe YMCreHHOE 3HadeHme. [Npru3HaK KOPPEKTHOCTH

YKa3aH B cnefyrLuiem nyHKTe.

16.3. MNepexoa k cnepyowemy napameTpy — O7umenbHOCMb 8eC08020
umrnyrnbca — OCYLLEeCTBNAETCS C NOMOLLbIO KHOMKK "“lMpocMoTp " unm "MpocmoTp
U". Ha gucnnee nosiensieTcst cOoBLLEHME!

OnnNT. UMNYNbCA, C
[uncnenHoe 3HauveHue (0,1 - 10)]

[ns BBOAa HOBOrO 3HaYeHWs ANUTENbHOCTM MMNynbca Heobxoaumo
HaxaTb kHonky "BBO[", mocne 4yero crapwwuii paspsg YMCMEHHOTO 3HaveHus
BbIAENUTCHA KypCOpOM. YBenuueHne Ha eanHuly 3HadeHus paspsiaa, BblAerneHHOro
Kypcopom, ocyuiectensietca kHonkon "APXWB", nepemelleHue Kypcopa - KHOMKOW
"Mpocmotp fI" unm "Mpocmotp U". HoBoe 3HaueHue 3anucbiBaeTcs B NamsiThb
npubopa ¢ nomolibio kHomku "BBOM". Ecnu HOBOE 3HayeHMe HEKOPPEKTHO, TO
nocne coobLueHns

HEKOPPEKTHOE
SHAYEHNE

Ha aucnnee BHOBb NMNOABUTCA CTapoe YMCleHHOoe 3Ha4YeHune.
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16.4. Mpu npozpamMmupoeaHuUU YucJleHHbIX 3Ha4YyeHuli eeca uMmNyJsbca

u e20 OsiumesnibHOoCcMu GOJIKHO 8bINOJIHIMbLCSI COOMHOWeHUe:

[6ec _umnynvca, m*] ® 3600
Qmax[ »° /4]

Ecnn YKa3aHHO€ HepaBEeHCTBO He BbLINMOJIHAETCA, TO Npu nepes3arpys3ke

- 0!1[(:]

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

Mnn BKINKOYEeHUn an60pa BbIBOAUTCS COODLLIEHME:

NAPAMETPbI
HECOBMECTUMBbI

KOTOpOE yaepXmBaeTcsi B TedeHue 3 C.
16.5. TlMocne wu3MeHeHuss HacTpoek Onoka MMNyNbCHOrO BbIXoA4a
Heob6X0AMMO HEeCKONbKO pa3 HaxaTb kHorky "M", pobuBlnchk nepesarpysku

pacxogomMepa.

17. HACTPOWKA PEJIEAHOIO BbIXOOA

17.1. Ecnn npubop ob6opyaoBaH O6rnokom penenHoro Bbixoda, ToO
BO3MOXHa HacTpoyika atoro 6rnoka. [Ansa Bxoga B peXMM HACTPOWKU pernerHoro
BbIx04a HEOBX0AMMO HaxaTb KHOMKy "M", pacnonoXeHHy nog KpbILKow npubopa.
Ha agucnnee nosiBMTCSA Haanuchk:

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

PENEVHbIV
BbIXOA

17.2. Hanee yCTaHOBKa napameTpoB penenHoro curHana
ocyLlecTBNsAeTca ¢ nomowbio kHomkn «BBOM». Ha gucnnee OOMmMKHO NosiBUTLCA
cooOuleHue:

3AMbIKAHUE MPU
[uncneHHoe 3HaveHune] % oT Qmax
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T.e KOHTaKTbl pefnie 3aMblkaloTcs NpyM  OOCTUXKEHUW PacXod4oM  3aJaHHOro
YNCIIEHHOIO 3HAYEHUS.

Ecnn HeobGxooumo BBECTUM HOBOE YMUCNEHHOE 3HayveHwe, TO cnegyeT
BOocnonb3oBaTbcs kHonkown "BBO[M", nocne 4yero crapwwuin paspsn YMCNEHHOro
3Ha4YeHUs BbIOENUTCA KypcOpOM. YBENWYEHWE Ha efuHWLY 3HaveHus paspsga,
BbIEMNEHHOro KypcopoMm, ocylecTtnsetca kHonkon "APXWB", a nepemelieHve
kypcopa - kHonkol "MpocmoTp T nnn "MpocmoTp U". BHOBb BBeAEHHOE 3HaueHue
He OOMKHO OblTb paBHO 3HAYEHUIO Pa3MblKaHWUSI KOHTaKTOB. BblibpaHHOe 3HaueHve
3anuncbiBaeTcs B namsATb npubopa ¢ nomoulbto kHomku "BBOMA". Ecnn HabpaHHoe
3HaYeHNe KOPPEKTHO, TO OHO OCTaeTCs Ha Aucnnee, B MPOTUBHOM Cryvyae Ha
aucnnee nosBnseTcs 1 yaepxunBaeTcs B TeyeHne 3¢ cneayowee coobLueHne:

HEKOPPEKTHOE
3HAYEHME

a 3aTeM MNoSIBUTCSI CTapoe YUCIIEHHOE 3Ha4YeHue. 3HaYyeHne 3aMblKaHNs KOHTaKTOB
OOJIDKHO OTNNYATBLCS OT 3HAYEHUSA UX PA3MbIKAHUS.

17.3. MNepexon Kk cnepywollemy napameTpy — 3Ha4YeHuUe pacxoda, npu
KOMOPOM KOHMaKmbl pefie pa3MblKaromcst — OCYLLECTBISAETCS C MOMOLLBbH KHOMKM
"Mpocmotp " unmn "Mpocmotp U". Ha aucnnee nosisuTcs cooblueHme:

PA3MbIKAHNE TMPU
[umcneHHoe 3HaveHune] % ot Qmax

Ecnn Heobxogumo BBECTM HOBOE YMCMEHHOE 3HaveHue pacxopa, npu
KOTOPOM KOHTaKTbl perne pa3mblkaloTcsl, TO crnegyeT BOCMONb30BaTbCA KHOMKOW
"BBOL", nocne 4ero crapwuin paspsi YUCIEeHHOro 3HadeHusi BblAenuTcs
KYpCOpPOM. YBENMYEHME HA eAMHULY 3HAYeHus paspsaa, BbliAENEHHOO KypCOpoM,
ocyuwlectBnsetca kHonkon "APXWMB", a nepemellieHne Kypcopa - KHOMKOW
"Mpocmotp " vnm "Mpocmotp U". HaBpaHHoe uncroBoe 3HauYeHWe 3anucbiBaeTcs
B namsTb npubopa ¢ nomolibto kHomku "BBOL". Ecnu HabpaHHoe 3HayeHue
KOPPEKTHO, TO OHO OCTaeTCd Ha Aucrnree, B NPOTMBHOM Cryyae Ha aucnnee
NosIBMSIETCS U yaepXKuBaeTcsi B TedeHue 3 ¢ criegytollee coobLieHmne:

HEKOPPEKTHOE
SHAYEHNE
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a 3aTeM MOSIBUTCS CTapoe YUCMEHHOE 3HayeHne. 3HayeHne 3aMblkaHUs KOHTaKTOB
[AOIDKHO OTNMYATLCA OT 3HAYEHMS UX Pa3MblKaHus.

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

KHOMKN «M».

18. HACTPOMKA UHTEP®ENCA RS232 (RS485)

18.1. Ecnu npubop obopynoBaH wuHTepdericom RS232 (RS485), To
BO3MOXHa HacTpovika 3Toro 6roka. [Ina Bxoga B peXxvm HacTpomku nHTepdpenca
Heobxoammo HaxaTtb KHoMKy "M". Ha gncnnee nosiButcst Hagnuee:

"MeHto none3os-nsa"
HaxaTneM kHonku "Mpocmotp M unm "Mpocmotp " Heobxoaumo foiiT go NnyHKTa
MEHI0

UHTepdenc
[Tvn]

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

Anpec

[uncneHHoe 3HayeHue]

YCTaHOBMNEHHbIE W3rOTOBUTENEM MapamMeTpbl CBA3M npubopa COOTBETCTBYIOT
napaMmeTpam, YCTaHOBMEHHbIM MO YMOMYaHWIO B KOMMbLIOTEPHOW nporpamme
"Curnyp 6a3a gaHHbix". [Ins nsMeHeHust 3HaYeHus CeTeBOro agpeca HeobxoaMmo
HaxaTb kHonky "BBoa". B crTapwem paspsge 3HavyeHuss agpeca MnosiBUTCS
MUraloWmn  NpsiMOYronbHUK.  M3meHeHne 3HadeHuss BbiGpaHHOro paspsiga
OCYLLEeCTBAETCA HaxaTueM KHonku "Apxus", nepexop K cregywolemy paspsgy —

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

[na nepexoda k cnegyowemMy napameTpy HeobGXxoOuMO HaXaTb KHOMKY
"MpocmoTp U". Ha gucnnee nosiBUTCS CoobLLEHNE:

CkopocTb, 6ut/c
[uncneHHoe 3HaveHue]

18.2.1. AnA M3MEHEHMs CKOpPOCTM CBA3M HEOOXOOUMO HaxaTb KHOMKY
"Beoa". B neBoM HwxHeM yriy Aucnnes nosiBUTCA Murawowun kesagpaT —
npurnalleHne K M3MeHeHWIo 3HaueHus. Haxatue kHonku "Mpocmotp 11" wnm
"Mpocmotp U" npueegeT « nepebopy BO3MOXHbIX BapuvaHTOB CKOPOCTU CBSI3U:
1200, 2400, 4800, 9600 6uTt/c. dukcaumsa BbIGPAHHOIO 3HAYEHUA MPOU3BOAMUTCSA
HakaTneMm KHornku "BBoa", oTmeHa BBeAeHHOro - kHonkown "M".

[nsa nepexopa k crniegyolemy napaMmeTpy HeoOX04MMO HaXaTb KHOMKY
"MpocmoTp U". Ha gucnnee nosiBUTCS CooBLLEHNE:

KoHTponbHbIV GUT
Het

18.2.2. [N M3MEHEHMSA KOHTPOMbHOrO BuTa HEObXOAUMO HaXaTb KHOMKY
"Beoa". B neBoM HwxHeMm yrny Aucnnes nosBUTCA Muralowuin keagpaT —
npurnalleHne K WaMeHeHWo 3HauveHusi. Haxatue konkun "Mpocmotp 1" wnm
"Mpocmotp U" npuseneT k NepeBopy BO3MOXHLIX BapUaHTOB KOHTPOMLHOTO BuTa:
HeT, 4YeT., HeyeT. duKkcauus BbIOGPAHHOTO 3HAYEHUS MNPOU3BOAMTCS HaXaTvem
KHonku "BBopa", oTMeHa BBeeHHOro - kHonkon "M".

18.3. "RS-232". Y aTtoro uHTepdenca HacTpoek HeT. [JocTyneH TOnbko
peXum NpoBEpKU, AN BXOAa B KOTOPbIM HEOOXoAMMO HaxaTtb kHomky "Bsoa". Ha
avcnnee nosiBUTCs coobLueHre:

TecTt
pasphbiB

Mpn 3amblkaHUM KOHTaKTOB 2 WU 3 KnemMmHon konogku "k OBM" m ucnpaBHOM

uHTEpderice coobuieHne "paspbiB" AOMKHO CMeEHMTbCS coobueHvem "ycnex".
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Ecnu gaHHble NPUHMMAIOTCS C UCKaXXEHUSIMU, NOSIBUTCS coobLLeHME "UckaxeHune".
Bbixoa 13 pexvima npoBepKn OCyLLLEeCTBNAETCS HaXaTnem KHonku "M".

18.4. Tllocne wu3MeHeHus HacTpoek 6noka WMMMynbCHOrO BbIXO4A
HeobXoAMMO HEeCKONbKO pa3 HaxaTtb kHonky "M", pobuBlwMCb nepesarpysku

pacxogomepa.

19. NIPOCMOTP PE3YJIbTATOB U3MEPEHUH

19.1. Pacxogomepbl 06CnyXnBalOTCa onepaTtopom, 3HakoMbiM ¢ paboTon
paaVoareKTPOHHOW  annapaTtypbl, W3Y4YMBLUMM HacToslLlee pPYyKOBOACTBO MO
3KCnnyaTauum pacxogoMepa 1 NpoLleaLwnM MHCTPYKTaX No TexHUke 6esonacHocTu
npu paboTe C 3MeKTPOTEXHUYECKUM 060pYyA0BaHNEM.

19.2. lNocne noaknyeHnsa pacxogomepa K nuTatoLwen ceTu BbINoMHAeTca
nporpaMmMa CamoAMarHoCTUPOBaHWUSA U, B Cryyae ee MONOXWUTENbHOrO Mcxoaa,
aBTOMaTM4YeCKN YCTaAHaBMMBAETCSH PEXMM OTODOpaXeHMsl TeKyLUMX 3HayYeHui
n3MepsieMbIxX Benn4yvH (ganee — pexum "MISMEPEHNA").

B aTOM pexxvme Ha nepByo CTPOKY AMCNIEN BbIBOAUTCS HaUMeHOBaHWe n
pas3MepHOCTb N3MepPSEMOI BENUYMHBI, HA BTOPYHO CTPOKY — €€ YNCIIOBOE 3HaYe-
Hue. MNMepexopn oT oaHoN oTobpakaemMow BENWUYMHBI K APYrol OCYLLECTBRSETCS C

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

BenununHsl, oTobpaxaemble B pexume "MSBMEPEHNA" ana

oaHOHanpaBf1eHHOIro N3MepeHna noToka

Bug coobLeHna Ha aucnnee

Bua nsmepsiemon BeENNYMHbI

O6bem, m3
YncreHHoe 3Ha4veHne

uHaekc []

CymmapHoe 3HadeHne obbema  XWAKOCTH,
npoTeKLLen B npsiMom HanpasneHun
(HanpaBneHve noToKa >XWOKOCTWM coBnagjaeT C
HanpasneHweMm CcTpenku Ha wusnyyartensx) (8
AECATUYHBIX pa3pagoB)

HapaboTka, 4. MUH.
YncreHHoe 3HavyeHve

Bpemsi cymMmmupoBaHusi ofbema B 4acax U
MUHYTaXx (8 AecsATUYHBIX pa3psiaoB)

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

3HayeHne 06beMHOro pacxoaa

CkopocTb, M/c
YncreHHoe 3HavyeHve
nHaekc [

Cko POCTb NOTOKa

[ata n Bpems

Tekywme gata v Bpems B hopmarte:
[4ncro. mecsu. roq — Yachl : MUHYTbI]
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Ta6nuua 2-2

Benuuunhsil, oTobpaxaeMble B pexume "USMEPEHWA" ansa

ABYHanpaBrieHHOro namepeHna noToka

Bua coobuienns Ha gncnnee

Bua namepsiemon BenuyvHbl

O6bewm, z VE

YMCIIEHHOE 3HaYeHne
MHOEKC

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

O6bem 1, m3
YMCIEHHoe 3HaYeHne
NHOEKC

CymmapHoe 3HayeHMe obbema  KUOKOCTH,
npoTeKLLewn B npsiMom HanpasneHun
(HanpaBneHVve MoToKa >XWOKOCTWM COBMagaeT C
HanpaBneHvem CTpenku Ha wusnydatensax) (8
AEeCATUYHBIX pa3psaos)

Ob6bem 2, M3
YMCIeHHOEe 3HaYeHne
mHaekc []

CymmapHoe 3HayeHne obbeMa  KWAKOCTW,
npoTeKLLen B obpaTHOM HanpasneHun
(HanpaBneHue noToka XKMUOKOCTU
NPOTVUBOMOSIOXKHO HanpaBMneHW CTPEenku Ha
nany4varensx) (8 AecsaTMYHbIX pas3psaoB)

HapaboTka 4. MUH.
YUCIEeHHOE 3Ha4YeHne

Bpemsa cymmupoBaHns obbema B vacax Mu
MUHyTaXx (8 AeCATUYHbIX pa3psgos)

Pacxopn, ky6. m/u
yucneHHoe 3HaveHue
MHOEKC

3HayeHne 06beMHOro pacxoaa

CkopocTb, M/c
YncneHHoe 3HadyeHne

O

VHOEKC

Cko POCTb NOTOKa

[aTa n Bpems

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

19.3. MNpwn oToBpaXkeHNn 3HaYEHNIA CYMMapHOro (MHTerpanbHoro) o6bema,

pacxogoa WU CKOPOCTU MOTOKa XWAOKOCTM B MNpaBOM HWXKHEM yrny aucnnea

BbIBOAUTCS MHOEKC aMnnuTyabl ynbTpassykoBoro curHana (0....9). Usmepenus

BbINOMNHSIOTCA KOPPEKTHO NpU 3Ha4YeHUsIxX atoro nHaekca (1...9).

19.4. Ecnu pesynbTaTtbl U3MEPEHUN pacxoda MNPEBbLILAOT 3HAYeHue

YCTaHOBJIEHHOIO BEepxHero npeaena naMmepeHud, To Ha aucnnee BMecTto 3Ha4eHun

pacxoaa n CKOpOCTU NOTOKa noABnAeTcA coobLleHne
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20. MPOCMOTP APXMBOB

20.1. B namMaTK pacxogomMepa XpaHATCSA YeTblpe apXxmBa OaHHbIX:

no4acoBow apxvB 3a nocnegHne 1925 yacos;

NOCYTOYHbIN apxuB 3a nocneaHue 2200 cyTok;

apxus nepepblBoB y4eTa Ha 100 nocneaHUX BKITHOYEHUI U BbIKITHOYEHUN;

apxvB napameTpoB Ha 20 nocrnegHWX W3MEHEHUI MporpaMmMupyembix
nonb3oBaTenem napameTpoB pacxogomepa.

20.2. ns nepexopga u3 pexuma "VM3mepenuns" B pexum "lNoyacoson
apxuB" HeobxoaMMO BOCMONb30BaThbCA KHOMkoW "ApxuB" Ha pgucnnee nosiButcsA
coobuleHmne:

Moyvacoson apxvs

B 3TOM apxvBe xpaHATCS 3Ha4YeHUsi CYMMapHOro (MHTerpanbHoro) obbema
(konunyecTBa) npoleAlen no TpybonpoBody XWMOKOCTW, 3adMKCUPOBaHHbIE MO
NCTEYEHUN KaXJoro yaca B TeveHne nocnegHux 1925 yacos. [ina Bxoda B apxuB
HaZo0 Bocnornb3oBaTbecA kKHonkon "Beoa". Ha ancnnee noasutcs coobLlleHue:

[uncrno. mecau. roq — yachl : MUHYTbI]

[4ncneHHoe 3HaveHue, M2 |

Ons gBwkeHust B rnybb apxuea ucnonbayetcs kHorka "Mpocmotp U, a
ANs [OBWXEHWs NO apxvBy B OOpaTHOM HampaBieHUWM MCMomnb3yeTcs KHOMKa
"MpocmoTp ",

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

Boaspat u3 nioboro nyHkta pexuma "TIOYACOBOW APXMB" B pexum
"ISMEPEHUA" ocywecTtensietcs ¢ nomoLLbio kHomku "APXUB".

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

NMOYACOBOW APXMB
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3aTeM Heob6XoAMMO BOCMONb30BaThCs  kHomkamu  "Mpocmotp 117,
"Mpocmotp U", Ao nosiBneHns Ha aucnnee coobLeHUs:
MOCYTOYHLIN APXVB
B aTOM apxvBe xpaHATCS 3Ha4YEeHNs1 CyMMapHOTo (MHTerparnbHoro) oobema
(konnyecTBa) npolwlealwen no TpybGonpoBoAdy XWAKOCTW, 3aPUMKCMPOBAaHHbIE MO
UCTEYEHUN KaxabIX CYTOK B TedeHue nocnegHux 2200 cytok. [Ins Bxoga B apxvB
Hago Bocnonb3oBaThcs kKHonkon "BBOA". Ha gucnnee nosiBnutcs coodLeHue:

[uncno. mecsau. roq — Yachli:MUH.]
[uncneHHoe 3HaveHne, M3 |

[ns gewxenns B rnybb apxvsa ncnonbayetcst kHonka «Mpocmotp U», a
ANS OBWXKEHWS MO apxvBy B OOpPaTHOM HamnpaBneHWW MUCMonb3yeTcst KHorMka
«MpocmoTp M.

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

BosspaT 13 nioboro nyHkta pexuma "MOYACOBOWN APXUB" B pexum
"ISMEPEHUA" ocywiecTBnseTcs ¢ noMoLubio kHonkn "APXNB".

20.4. Onsa nepexopa u3 pexuma "MISMEPEHUA" B pexum "MEPEPbLIBbI
YYETA" HeobxoaMmo Bocnonb3oBaTbcs kHonkon «APXB» Ha aucnnee nossutca
cooOuleHue:

MOYACOBOW APXMB

3ateM Heob6xoAMMO BOCMONbL30BaThCH  kHomkamu  "Mpocmotp 11,

"Mpocmotp U", 4o nosiBneHust Ha gucnnee coobLLeHus:
MNEPEPbLIBbI YYHETA
B aTom apxuBe xpaHaTcs gatbl 1 Bpems nocneaHux 100 nepepbiBoB yyeTa

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

OT [uncrno. Mmecau,. rog.— 4ac:MuH.]

0O [uncno. mecsu,. rog — 4ac:MuH.]
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npu 3TOM Ha BEPXHEW CTpoke OoToOpaxaeTcsi JaTa M BpeMsi Havyana nepepbiBa
yyeTa (MpornagaHue NUTaHUS UMK BHYTPEHHSS HEWCNPaBHOCTb, OGHapyXnBaemas
CpeacTBaMU CamMOOMArHOCTUKM), @ Ha HWKHEN CTPOKe AaTa M Bpemsi OKOHYaHWst
nepepbiBa y4eTa.

Ons gBwkeHust B rnybb apxuea ucnonbayetcs kHorka "Mpocmotp U, a
ONS OBWXKEHUS MO apxvuBy B 0OpaTHOM HanpaBfeHUuW WCMONb3yeTcsl KHOMKa
"Mpocmotp "

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

BosspaT u3 nwboro nyHkta pexuma "TEPEPbIBbl YYETA" B pexum
"MBMEPEHWNA" ocyLecTtensieTcs kHonkon "APXB".

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

MOYACOBOW APX/B

3aTeM HeoBXOoAMMO BOCMOMbL30BaThCA  KkHomkamu  «Mpocmotp i,

«MpocmoTp U», 0o nosenenns Ha ancnnee coobLueHNs:
APXUB NMAPAMETPOB

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

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

[uncrno. mecau. rog — yac : MuH.]
[umcneHHoe 3HayveHne, Ha3BaHVe napameTpal

Ha BepxXHeM CTpoKe pAucnnes oTobpaxaeTcs pfJata UM BpPeMS  U3MEHEHUs
nporpammMupyemMbIx napameTpoB npubopa, NponsBeAeHHOro Nonb3oBaTenem, a Ha
HWDKHEN CTPOKE - YNCMEHHOE 3HAaYeHUe NporpaMMMpyeMblx napameTpoB npubopa.
C nomoLubto kHonku "BBO" MOXHO NpPOCMOTPETHL NporpaMmmMupyemMble napaMmeTpbl
pacxogomepa (guameTp Tpybonposoga Dy, Tum XuAOKOCTW, BepxHWW npegen

namepsiemoro pacxoga Qmax, BENUYMHA KOMMEHcaAUUW casura XxapakTepuCTUKM

47



npubopa Vewew). MNMepexon k npegplgylient 3anucu OCYLLECTBASIETCS C MOMOLLbIO
kHonku "MpocmoTp V.

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

BosspaT 13 noboro nyHkta pexuma "APXNB NAPAMETPOB" B pexvm
"MISMEPEHWA" ocywecTtBnsetcsa kHonkon "APXNB".

21. BbiBOA UH®OPMALIMN HA KOMIMbIOTEP

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

21.1.1. TlogknoynMTb pacxogoMep K KOMMbIOTepy B COOTBETCTBUWM CO
CXeMOW COeAUHEHWNA, NPUBEOEHHOW B MPUMNOXEHWM 6 (ANMHA NWMHWM CBA3N He
6onee 15 m).

Onsa cuntbiBaHna wnHdopmaumn ¢ npubopa 4yepes mHTepdenc RS-232
npunaraetca nporpaMmma «CurHyp 6asa pgaHHbix». C ee MOMOLWBb  MOXHO
nonyyYnTb TEKyLuMe 3HadeHusi oObeMHOro pacxoda M CKOPOCTM MOTOKa, a Takke
COAEpPXMMOe apXMBOB: MO4YacOBOro, NOCYTOYHOrO, U NepepbIBOB yyeTa.

21.2. BeiBoag nHgopmaumm Ha kKoMnbloTep Yyepes uHtepdenc RS-485

21.2.1. lMopkniounMTb pacxogoMep K KOMMbIOTEPY B COOTBETCTBUM CO
CXeMOW COE€LVHEHWA, MPVUBEOEHHOW B MPUNOXEHWUM 6 (ONMHA NMWUHUM CBS3N He
6onee 1200 m). Ansa nodknroyeHust K KoMnbromepy uHmepdgpelica RS-485

Heobxodum koHeepmop RS232 — RS485.

Onsa cuntbiBaHua unHdopmaumm ¢ npubopa yepes mHTepdenc RS-485
npunaraetcs nporpaMmma «CurHyp 6asa pgaHHbix». C ee MOMOLLb  MOXHO
nonyyYnTb TEKyLuMe 3HadeHUst 0ObeMHOro pacxoda M CKOPOCTM MOTOKa, a Takke
COAEPXKMMOE apXMBOB: MO4YaCcOBOro, MNOCYTOYHOIO 1 NEPEpPbIBOB yyeTa.

21.3. lNpu ucnonb3oBaHUM NporpaMm CTOPOHHUX Mpou3BoauTenen naysbl

Mexay 3anpocamMu kK npubopy AomkHbI BbiTb Gonee 1 cek.
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22. BOBMOXHbIE HEMCNMPABHOCTU U METObI UX

YCTPAHEHUA

22.1. O6Lme ykasaHus.

221.1.

OTKNMMKOYEHHOM NMUTaHUN.

YcTpaHaTtb

HencnpasHOCTU

JonyckaeTcs

TOMbKO  Mpu

22.1.2. TlpoBepka pacxogomepa Mocfe YCTpaHeHUss OBHapy>XeHHOMN

HencnpaBHOCTU OOJKHA Npon3BoAUTLCA cneynanmcTtom no OGCJ'Iy)KVIBaHVII'O.

22.1.3. TepeyeHb Hambornee 4acTo BCTPeYalOLWMXCA WU BO3MOXHbIX

HencnpaBHOCTEN NpuBeaeH B Tabn.3.

Tabnuuya 3

HanmeHoBaHue Heuc-
NpPaBHOCTW, BHELLHWE
NposiBNeHMs 1 4onon-
HUTENbHbIE NPU3HAKK

BeposaTHas npuuunHa

Cnocob ycTpaHeHus

Mpwn BKIOYEHUMN
nuTalowero  Hanps-
XeHns  He  roput
uncpoBov Ancnnen

OTcyTCTBYET  HanpsikeHue | YCTpaHuTb NPUYUHY

cetn OTCYTCTBUSA CceTeBoro
HanpsbkeHust

O6opeaH ceTeBon kabenb BoccTaHoBUTb ceTeBou
kabenb

Meperopenu npeno- | OTKM4YMTL pacxogomep oT

xpanutenn FU1 n FU2 cet. OTKpbITb  KPbILIKY

b3-1; 3ameHuTb npegoxpa-
HUTENN

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

O6pbiB kabensd, HapyLleHune
3MEKTPUYECKOrO KOHTakTa B
KIeMMHOW KOnoake

MpoBepnTtb COCTOSAHME
kabens U KOHTaKToB B
KNEeMMHbIX KONoaKax

OcnabneHo HaTsKeHne
LilenoyYex, CMeCTUN1Ch
YCTaHOBOYHbIE NpOdnnu.

Mpounssectun nepeycrtaHoBKY
nn-1

OTcyTCcTBME CMa3knm Mexay
U3NyyalLlmMm  NoBEPXHOC-
Tamm YU1(+V), YU2(-V) n
CTeHKow Tpybonposoaa.

CHatb YUN1(+V) n YUN2(-V),
OYNCTUTL OT TIpsA3M U
HaHEeCTWN CNon HOBOW CMasKku
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MpopomnxeHue Tabn. 3

HeucnpaeHocmu,

o6HapyxueaeMblie cpedcmeamMu camoduazHOCMUKU

HaumeHoBaHue Heuc-
NpaBHOCTW, BHELLHWE
nposiBNeHus 1 gonon-
HUTENbHbIE MPU3HAKU

BeposTHas npuunHa

Cnocob ycTtpaHeHus

HewucnpasHocTb 1 - 5:
owmnbka NnamsTu

OrTkas MUKPOCXEMbl NAaMATU

OTnpaeka npubopa opra-
HM3aLUN-U3rOTOBUTENIO

HewncnpasHocTb 6 — 11
Ownbka Tarimepa

OrTkas MUKPOCXEeMbl HacoB
peanbHOro BpeMeHwu.

OTnpaeka npubopa opra-
HM33aLMN-U3rOTOBUTENIO.

HeuncnpasHocTb 12:
He YyCTaHOBMEHbI
yachl

C6ou yacoB peanbHoOro
BpemMeHu

YCTaHoBUTL TeKyLume gaTy u
BpeMsi cornacHo n.9.2.2.

HewncnpasHocTb 13:
Het cBssu c TDC

OTka3 Mukpocxembl TDC

OTnpaeka npubopa opra-
HM3aLMUN-U3rOTOBUTEN!O.

BO34yLUHbIE NYy3blpKU

HewncnpasHocTb 14: HanpspkeHue nutanusa | Moagkntounte  npubop K
OedbekT nutaHus npunbopa meHee 187 B NUHUKM  C  HanpsXXeHnem
+22
220 55 B
HeucnpasHocTb 15: Tekylwiee 3HaveHue pacxoga | lNepeycTtaHOBUTL  BEPXHWUIA
Q > Qmax 6onbLue MakcuMMarnbHOro | npegen N3MepsieMoro
unun B TpybonpoBoae | pacxoaa cornacHo n.9.2.4,

Mpwn cboe yacos peanbHOro BPEMEHW B JEBLIN HUMXHUIN yron gucnnea

OOMNMONTHNTENTbHO BbIBOAUTCA TEMHbIN NPAMOYTroJibHUK. Pacxonomep npoponxaet

BbIMUCNATL M (PUKCUPOBATb CYyMMapHbIAi 06bEM, HO MOYacoBbIE U MOCYTOYHbIE

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

yacbl cbmBatoTCs, 3TO FOBOPUT O paspskeHHoN H6aTapee.

Ona yctpaHeHusa nwobol HeucnpaeBHOCTW, OOHAPYXXEHHOW cpeacTBamm

caMoaunarHoCTuKku,

uzaomoseumersiro.
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23. TEXHUYECKOE OBCITYXUBAHUE

23.1. O6Lme ykasaHusl.

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

23.1.2. Tlocne ycTpaHeHUs HeucnpaBHOCTEN Heo6XoAMMO MNpPOBECTH
NPOBEPKY PacXOAOMEPOB Ha HOpMarbHOe (OYHKLMOHNPOBaHWE.

23.2. Mpodunaktnyeckoe obcnyxrBaHne NpoBOAMTCA pa3 B nonroaa.

23.2.1. MNpwn npocunakTnyeckom obcnyxrBaHMn NPOBOAATCH criegylowmne
paboThbi:

BHELLUHWUIA OCMOTP;

npoBepKa YMCTOThI n3nyyarowlen nosepxHoctn YU1(+V) u YU2(-V);

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

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

23.2.2. Tlepeg npoBedeHneM npouakTU4eckoro obcnyxMBaHus
OTKIOYMTb PAcXo4oOMep OT CUIIOBON NUTAIOLLIEN CeTu.

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

BHeLLHN? OCMOTP JOSKEH BKMNOYaTh:

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

NPOBEPKY COCTOAHMSA m3ny4aowmx nosepxHocten YU1(+V) n YN2(-V), Ha
KOTOPbIX HEe [OMMKHO ObITb pPXaBUWHbl (PXaBuMHY yAanuTb MENKO3epHWUCTON
HaxxgayHon Gymaron). Mepen cHatnem YWN1(+V) n YUN2(-V) cnepyeT oTMeTuTb

MECTO MX PaCMONIOKEHUA HA YCTAHOBOYHbIX MPOUNAX.
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24. MPABUNA XPAHEHUA

24.1. YcnoBusi XxpaHeHNst 1 TPaHCMopTUPOBaHNS PacXO4OMEPOB AOIMKHbI
ocyLecTBNATLEA Mo ycnosusam xparHernsa 3 no FOCT 15150 (-30 °C <t < 60 °C)

24.2. Pacxogomepbl B YynakoBke MNpeanpusTUA-U3roTOBUTENS MOTYT
XPaHWUTBLCS B YCMOBUSAX KanuTarnbHbIX OTannBaeMbIX NOMELLEHUA NPU OTCYTCTBUU
B BO3/yXe MapoB KUCIOT, LUeroYen n Apyrnx BpeaHbIX BELLECTB.

24.3. CpoKk XpaHeHMss pacxodOMepoB B YMakoBKe MpeanpuaTus-

N3roToBnUTENA OOUH roa.

25. TPAHCINOPTUPOBAHUE

25.1. YcnoBuss  TpaHCMOPTUPOBAHUS pacxogomepos OOIXKHbI
COOTBETCTBOBATbL YCMoBUsM TpaHcrnopTupoBaHusa 5 no FTOCT 15150 (-30 °C < t <
60 °C).

25.2. lNepep TpaHcnopTupoBaHWeM npubopbl U AOKyMeHTaums,
BXOASLLME B KOMMMEKT pacxogomepa, LOOIMKHbI OblTb yNakoBaHsbl.

PekomeHayeTcs ucnonb3oBaTb TPaHCMOPTHYH Tapy W NEPBUYHYIO

ynakoBKy NpeanpuaTus-u3roToBUTENS.
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26. MOBEPKA

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

[MoBepka pacxogomepa nocne YCTpaHEeHUs HeucnpaBHOCTEW, He
BMUSIOLMX HA METPOJSIOIMYECKNE XapaKTepPUCTUKM (3aMeHa npefoxpaHuTenew,
NpoBOJOB, Pa3beMOB U T.M.), HE MPOBOANTCS.

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

26.3. BHeouyepegHasd noesepka pacxogomepa npoBOAUTCA Mpu
aKcnnyartauuu B Crieayowmx cryyasax:

1 - npu noBpexaeHun nNnombbl U yTpaTe LOKYMEHTOB, NOATBEPXOALWNX
NPOXOXAEHNE PacXO4OMEPOM NEPUOLNYECKON NMOBEPKMY;

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

26.4. MeTogMka noBepKM pacxogomepa.

26.4.1. Onepauum noBepku

I'IpV| npoeseaeHUN NOBEPKU OOJIKHbI BbINONMHATLCA onepaunn, YyKasaHHble

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

26.4.2. CpepncTtsa noBepku
26.4.2.1. Mpu npoBeaeHnM MOBEPKM JOIMKHbI ObITb NPUMEHEHbI CpeacTBa

N3MEepEHUiA, ykasaHHble B Tabn.5.
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Tabnuuyab

Homep HaumeHoBaHWe  3TanoHHOTO  CPEeACTBa  U3MEPEHUA  unn
nyHKTa BCMOMOraTeNbLHOIO CPeACTBa MOBEPKM; HOMEP [OOKYMEHTa,
OOKYMEHTa | pernameHTUpyloLero TexHudyeckue TpeboBaHWs K  CpeacTBy;
no noBepke | paspsg NO rocygapCTBEHHOW MOBEPOYHOMN cxeme u (nnwn)
MeTposnorn4yeckne n OCHOBHble TEXHUYECKMNE XapaKTEePUCTUKN

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

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

TepMoMeTp PTYTHbIN CTEKNSAHHBIA, Npeaensl N3MepeHns
0-55 °C, knacc To4HocT 0,1

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

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

26.4.5 PacxogomepHas yctaHoBka OPYKC-400, pguanasoH
nsmepenms 12,5 — 400 m3/y, norpewHocTs * 0,15%

PacxogomepHas yctaHoBka YIBIT, gManasoH nsmepeHusi
0 — 20 m3/4, norpetuHocTb + 0,3%

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

Mpenen namepenunsa 10 m; norpeLHocTb + 0,5 Mm

[onyckaeTcsa npumMeHeHue Apyrux cpeacts U3MEpEeHU ¢ aHanornyHobIMu
UK NYYLWUMU METPONOMMYECKUMU XapaKTePUCTMKaAMN.

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

26.4.3. TpeboBaHusa 6e3onacHoOCTU

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

26.4.3.2. Tlpn yCTaHOBKE M MOHTaXe PACXOLOMEPOB AOMMKHbI CTPOro
cobntogatbcs npaBuna TeXHUWKM Ge3onacHOCTW, W3MOXeHHble B pasgene 7
"YkasaHus mep 6e3onacHocTun".

26.4.4. YcnoBusi NOBEPKM M NOArOTOBKA K HEWN
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Mpu npoBeaeHUM NOBEPKM AOIMKHBLI COBNIOAATLCS CrieyoLme yCrnoBus:

> Temneparypa okpyxatoLiero Bosayxa (20 + 5) °C;

» OoTHocuTenbHas BnaxHocTb oT 30 go 80 %;

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

TemnepaTypa KOHTponupyemon cpedbl (Boabl) (20 * 5) °C;

> NUTaHMe: OT CeTU MepPeMEeHHOro Toka HanpsbkeHnem (220 =+
4,4) B, vactoton (50 £ 0,5)Iy;

» otcytctBue Bubpauuu, TPACKM, MarHUTHOrO Mons, Kpome
3€MHOrO;

» nepep Hayanom MoBepku pacxogomep AOoMmkeH ObiTb BbiaepkaH
B YKa3aHHbIX Bbllle YCMOBUSIX B BbIKIIIOYEHHOM COCTOSIHUM He
meHee 1 y;

» pacxogomep OomkeH ObiTb BblaepxaH B TeveHne 30 MuH.

nocrne BKIKYeHNA HanpsaXXeHna nntaHua.

26.4.5. NpoBeaeHve NoBepku

26.4.5.1. MNMpoBepka BHeLUHEro BMAaa.

Mpun npoBepke BHeLUHErO BUAa OOMKHO ObITb YCTAHOBNEHO COOTBETCTBUE
MapKUpPOBKW, YyKa3aHHOW B pasgene "MapkupoBaHue w nnoMm6upoBaHue”
PykoBoacTBa no akcnnyatauumv, KOMMMEKTHOCTU AaTyvka pacxofa, yKasaHHOW B
nacnopTe, a Takke COXpaHHOCTb Nnombbl Ha B3.

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

26.4.5.2. OnpoboeaHue

YCcTaHOBUTbL pacxogoMep B COOTBETCTBMM C pasgenamm 8 "lpasBuna
yCTaHOBKM 1 MOHTaxa" u 9 "lMoaroToBka n nopsgok paboTbl”.

Mpn nogkniodeHun pacxogomMepa K nUTalOWen CeTU BbINONHSAETCA
nporpamma CaMOAMarHOCTUPOBaHUSA W, B Cryyae ee MOMOXUTENbHOro ucxoaa,
aBTOMaTMYECKN YCTaHaBMMBAETCA pPEeXWM OTOOpaXeHWs TeKyLUX 3HayvyeHun

n3MepsieMblX BEMMYMH, YTO CBMAETENLCTBYET 06 MCNpaBHOCTK pacxoaomMepa.
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26.4.5.3. OnpepeneHve  OCHOBHOM  MOrPeLUHOCTN  pacxogomepa
JonyckaeTcs npoBoauTb ABYMS crioco6amu: HaTypHbIM (Ha pacxomomMepHoMn
yCTaHOBKE) U pac4eTHO-UMUTALIMOHHbIM.

U3meHeHue OnuHbl uHuu cesiau mexoy -1 u 63-1 e npedenax 5-100 m
He eriusem Ha MemposioauyecKue xapakmepucmuku pacxooomepa.

26.4.5.3.1. OnpepeneHune nNOrpewWHOCTU Ha pacxoaomepHoMn
ycTaHOBKe.

0Ons onpegeneHns  OCHOBHOM  MOrpeLIHOCTM  pacxogomepa  Ha
pacXxofOMEepHOW  yCTaHOBKE  NpeaBapuTenbHO  HEeOBGXOAMMO  BbIMOMHUTL
cnepyoulee:

onpefennuTb ANWHY BHELUHEN OKPYXXHOCTW WNW BHYTPEHHUIA OuaMeTp
n3MeputenbHoro TpybonpoBoaa, TOMLWMHY CTEHKM TpybonpoBoda, martepwuarn
TpybonpoBoga, TN KOHTPOMMPYEMOW cpefbl, BEPXHUA npegen Wu3MepsiemMoro
pacxoaa;

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

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

YyCTaHOBWTbL HyNeBOe 3Ha4yeHne pacxoga pacxodomepa B COOTBETCTBMU C
n.9.4.20.

3HayeHus1 U3MepPEHHOro pacxoda oTobpaxalTcsa Ha Aucnnee.

M3mepeHne pacxoda npoBOAMUTCSA B TPEX - YeTbIpex ToYkax AnanasoHa. B
KaXxgowm Touke hMKCUpPYeTCa He MeHee AEBATU NoKasaHWUN XUAKOKPUCTaNINYECKOro
avcnnes u onpefensieTcsa cpegHee apudmMeTnyeckoe 3HaveHne pacxoga.

Onpepenexune NOrpeLIHOCTY NPY U3MEPEHUN pacxofa NPOBOAMTCH NyTem
CpaBHEHMS 3Ha4YeHW pacxoda, MOMyYeHHbIX C MOMOLLBI pacxodomepa, Co
3Ha4YeHUsIMM pacxoia B NOBEPOYHOWN YCTaHOBKE.

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

roe  Qcp - 3HaYEHVe pacxofa, U3MEepPEHHOE C NMOMOLLBbIO pacxodomepa, M3y,
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Q - 3HayeHMWe pacxoaa B MOBEPOYHON yCTaHOBKE, M3/y;

Quakc - BepxHee 3HaYeHve ananasoHa U3MepseMoro pacxoaa, m 3/u;

Mo NnokKa3aHnaM XUOKOKpUcTannnyeckoro aucnnesa 3Ha4vYeHune

M3MEepPEeHHOro pacxoaa Bbl4ncrndeTcd no (popmyne
1 &
Qcp = - ZQ' y M3/LI,
n o

roe Qi - nokasaHue >KMAOKOKPUCTaNNMyeckoro  avcnnes,
COOTBETCTBYIOLLEE N3MepeHHOMY pacxopy. Pacxopomep cunTaetcs
BblAEPXaBLUMM WCMNbITaHWEe, €CNU MOrpewwHoCTs MpU M3MEepeHMn pacxoja He
npeebilwaeT Tt 1,5 % OT BepxHero npeaena AvanasoHa n3mMepeHust.

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

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

rae V u - cymmapHbin 06beM, M3MEepPEHHBIN pacxogoMepoM;

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

MuHUManbHbIA Nepuoa M3MepeHUs AOMmKeH ObiTb He MeHee 20 MUH.

Pacxogomep cunTaeTcs BblaepXaBLUUM UCTbITAHWS, €CNU BbIYUCMEHHbIE
3HaYeHUs MOrpeLUHOCTEN MPU BCEX M3MEPEHWSX CYMMapHOro (MHTerparbHOro)
obbema He npesbiwarT + 2 %.

26.4.5.3.2. OnpepeneHve nNOrpeWHOCTU pPaCYETHO-UMUTALMOHHLIM
cnocobom.

[Mpn onpegeneHnn NOrpeLLHOCTM pacxogoMepa pacyeTHO-UMUTALMOHHBIM
cnocobom [MN-1 ycrtaHaBnuBaeTcs Ha 3arfnylwWeHHOM C OAHOW CTOPOHbI
NPSAMONMHENHOM OTpe3ke TpyObl, 3anorHeHHOM BoAoW. [nuHa TpyObl gorkHa
6bITb He MeHee 500 MM, ¢ BHyTpeHHUM anameTpom oT 80 go 200 mm.

[nsi onpepeneHvs NOrpelHOCTU pPacYeTHO-UMUTALMOHHBIM CMOCOGOM

HeoBXoOVMO BbINOMHUTL CrieayloLLee:
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> onpeaenuTb ANUHY BHELIHEN OKPYXHOCTU WMW BHYTPEHHWIA AMaMeTp
oTpe3ka TpybonpoBoaa, TOMWMHY CTeHKM TpybonpoBoda, matepuan
TpybonpoBoga, BepXHWI npeaen uaMepsemMoro pacxoga Ans AaHHOro
TpybonpoBsoaa (cMm. Tabn.1);

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

npubopa B COOTBETCTBUM C pasgenamu 9.4;

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

OnpepeneHne OCHOBHOW MOrpeLIHOCTM NPOW3BOAMUTCS MpWU HYNEBOM pacxofe B
TPeX KOHTPOMbHbIX TOYKaX, UMUTUPYIOLLMX PACXOA, COOTBETCTBYHIOLMIA 3HAYEHUAM
20, 80 n 100 % oT 3agaHHOro BepxHero npegena pacxoga. [insa atoro Heo6xoanmo
nepentn n3 pexvma "ISMEPEHWA" B pexum "MOBEPKA" npn nomowm KHomku
"M"; Toroa Ha gucnnee nNosiBUTCA coodLleHue:
MEHIO MOJIb30B-J1A
Oanee nouck pexuma "TIOBEPKA" ocywectBnsieTca ¢ noMoLlbto
kHonok "Tpocmotp M unm "Mpocmotp U". Ha aucnnee pomxHo nosBUTLCA
coobLeHue:
"MMT. MOBEPKA"

Bxog B pexum "MIMUT. MOBEPKA" ocyLlecTBNSETCA C NOMOLLBIO KHOMKU

"BBO[M". Ha aucnnee nosiBuTcst COobLLIEHME:

20% [uMcneHHoe 3HayeHue] M3/
[uncneHHoe 3HaveHue] M3

roe Ha BepxXHem CTpoke aucnnes oTtobpaxaeTcd 3HayeHne WMUTUPOBAHHOMO
pacxoga B MepBON KOHTPOSbLHOM TOYKE B MPOLEHTax OT BepXHero npegena
N3MepeHns pacxofa W ero YMCreHHoe 3HaveHue, N3MepeHHoe pacxofoMepoM, a
Ha BTOpOM CTpPOKe pAucnnes - 3HavyeHwe cymmapHoro obbema, u3MepeHHoe
pPacxo4oOMEpPOM B TOW e KOHTPOSibHOM Todyke B M3, MamepeHvne CcymmMapHOro

obbema HauvMHaeTcs M oOcTaHaBnMBaeTcs C nomoulbio kHonku "BBOL". TMpwu
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n3MepeHnmn cymmapHoro obbema B NEBOM HUXHEM yrny pgucnneda nodasnAeTcda
CMBOI «I »

Mepexon Kk crieAytoLLeil KOHTPOMLHOM TOUKE OCYLLECTBISETCA C MOMOLLbIO
kHonku "MpocmoTp 11" unm "Mpocmotp U". Ha ancnnee nosisutca coobiueHme:

80% [umcneHHoe 3HayeHune] M3/
[umcnenHoe 3HaveHne] m3

roe Ha BepxHeW CTpoke Aaucnnes oTobpaxaeTcs 3HadYeHne WMUTUPOBAHHOIO
pacxoga BO BTOPOW KOHTPOMbHOM TO4YKe B MpoOLeHTax OT BepxHero npegena
N3MepeHUs1 pacxoda U ero YMcrieHHoe 3HayeHue, M3MEepPEHHOEe pacxogoMepoM, a
Ha BTOPOW CTPOKE OuUCMnes - 3HayeHue CcymMMapHoro obbema, W3MepeHHoe
Pacxo4oOMEPOM B TOW K€ KOHTPOSMbHOW Touke B M3. V3MepeHue cymmapHOro
obbema HauMHaeTcs M ocTaHaBnMBaeTCcs C Nomollbio kHomku "BBOL". Mpwu

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

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

100% [uncneHHoe 3HadeHune] M3/y
[umcnenHoe 3HaveHne] m3

rAe Ha BEepxHen CTpoKe Aucnnesi oTobpaaeTcs 3HavyeHne WMMUTMPOBAHHOIO
pacxoga B TpeTbel KOHTPOSbHOW TOYKe B MpPOLEHTax OT BepxHero npegena
N3MepeHNst pacxoda U ero YMCreHHoe 3Ha4eHue, N3MepeHHoe pPacxofoMepoMm, a
Ha BTOPOM CTPOKe pAWcCnies - 3HavyeHne CymMmapHoro obbema, W3MepeHHoe
Pacxo4oOMEpPoOM B TOW K€ KOHTPOSibHOW Touke B MS. MaMepeHue CymmapHOro
obbemMa HauMHaeTCcs M OCTaHaBnMBaeTCs C Momowpbko kHonkvu "BBOMAB". TMpwu

M3MepeHnn cymmapHoro obbema B NIEBOM HWXHEM yrny pgucnneda noasnAeTcA

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

MorpewHocTe ¥ onpegensietcsa no gopmyne

}/ :(Qcp' Q)lOO/QmaKc,%,

rae Qe - cpegHee UW3MEPEHHOE 3HayYeHue pacxofa B KOHTPOMbHON
TOouke, M3 /y;

Q - pacuyeTHOe 3HayeHMe pacxofa B KOHTPOIbHO Touke, M3/y;
Q wmakc - BEpPXHee 3Ha4YeHve 3a4aHHOro pacyeTHoro pacxoaa, M3/y.

MorpelwHoCTb NpY U3MEPEHUN CYMMapHoOro (MHTerpanbHoro) obbema

(konnyecTBa) onpefenseTcs B TPeX yKkasaHHbIX ToYKax AuanasoHa no dopmyne
o =(Vu - V)100/ V, %,

rae Vu— CyMMapHbIi 06beM, U3MEPEHHbBIV pacXoAOMepPoM;

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

MuWHVMManbHbIA Nepuoa 3MepeHus LomKeH ObiTb He MeHee 20 MUH.

Pacxogomep cumTaeTca BblAEpXKaBLUMM MWCMNbITAHUSA, €CMWM  OCHOBHad
norpewHocTb He npesblwaet 0,75 oT npegena AonyckaemMon OCHOBHOM
MOrpeLUHOCTH.

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

26.5. OdopmneHune pe3ynbTaToB NOBEPKU.

26.5.1. Tlpu noOnoXuTenbHbIX pesynbTaTax MepBUYHONM  NOBEPKU
npou3BoAnTCA 3anncb B Macrnopte O rogHOCTU npubopa K MPUMEHEHWIO C
yKasaHvWeMm faTbl NOBEPKU.

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

26.5.3. Tpu oTpuuatenbHbix pesynbTaTax MOBEPKM pacxodoMep He
JonyckaeTcs K aKcnnyaTauuwm, B MacnopTe MpoOM3BOAUTCS COOTBETCTBYHOLLAS

3anncb 0 HenpurogHoCcTK, a an60p oTnpaBnAeTcA B PEMOHT.
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27. PEKOMEHOYEMbIE CMA3KU O51A BBOOA
YNbTPA3BYKOBbIX KOJIEBAHUIA B TPYEONPOBO[

271. [Ons BBoAa ynbTpa3ByKoBbIXx konebaHun B  Tpybonposoa
pekoMeHOyeTCs WCMonb3oBaTb cregylolwme cmasky (B nopsgke  ybbiBaHWA
achbdekTMBHOCTM): anokcuaHas cmona 6e3 oteepauTtens, LWPYC, nuton, conugon.

27.2. C TOouKM 3peHns acpeKTVBHOCTN BBOAA YIbTPa3BYyKOBbIX konebaHus
B CTEHKY TpybonpoBoaa ny4llein 13 nepevyncrneHHblX SBNSeTCs anoKcuaHasi cmona
npv TemnepaType KOHTponupyemomn cpeabl oT +5 ao 40 °C.

Mpu Temnepatype koHTponupyemown cpefpl Bbie 40 °C n Hwke 0 °C

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

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

'y r r

Tvin
pacxogomepa

Hanu4yne 6noka
TOKOBOIO BbIX0Aa

Hanunuune 6noka RS232
nnu RS485

Hannune GSM-moaema
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MPUNOXEHWE 2
SMIOPbLI HAMPSXKEHNIA

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

B — BocnpyvHUMaeMbI ybTpa3ByKOBOW curHasn
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FABAPUTHBLIE N YCTAHOBOYHbLIE PASMEPbGI
NMEPBMYHOIO NPEOBPA3OBATEJSIA MM-1

Llenb

+

pPT

A%
-y

NPUNOXEHWE 3

HaTtsxHon

BUHT
JI./
0

HISNT i

\ MpwxmmMHoe
' ycTpoiicTeo

e

+

+ |

Tl I o |

L+
vd

L

[
YCTaHOBOYHBI TpyGonposoa
npocunb

YUN2(-V)

420

L- paccTosiHne mexay aatyvkammn



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

190

A
A

190

. OO0 | O

115

120

L 151 o
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NPUNOXEHWE 5
3CKMN3 KOMMYTALIMOHHOW NAHENW SNEKTPOHHOIO BJIOKA B3-1

[Ole=
BRI B
O] E L.
.F\maa Al
g gt
N
CERN
O] E }
— + T1Hrr—rrr1°
\
LHI L
™ R
2| fHE]
LHI L
‘&—l R
»
:ljg L
—([o]g
l L
() —
s
I




MPUNOXEHWE 6

PACXOLOMEP YNIbTPA3BYKOBOW C HAKNALHbLIMMA
N3NYYATENAMU «AKPOH-01»
CXEMA 3JTEKTPUYECKASA BHELLIHWX COEOVHEHUI

51 5(7) | O6uwit
A\ q:l 3 3(2) |Nepepayva
. 2(3) |MNpuem
I
E! = | YYY |805)
SIS H N | L+ [1®
[o] 11 Rs-485 |48
—] 6(20)
Eﬂ = _—“_J 1 -
© 8 8 2 + X
oo« — mA
[o]x
[o]-T>
+ __ | M +V

1

lop]
D T

o i
—[0] | —’:h 2208
—(°] J [~ 50Tu

S

* YkasaH OCHOBHOW BapuaHT Ons MOAKMYeHWs pacxogomepa K 9-

KOHTaKTHOMY MNopTy, a B ckobkax — Onsi NoAKMYeHus K 25-KOHTaKTHOMy nopTy

KoMMbloTEpa.
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NPUNOXEHWE 7

OCKM3 YCTAHOBKM MMrM-1 HA TPYBOINPOBO[
(Bna ceepxy)

BapuaHT V (0QHOCTOPOHHSAA ycTaHoBka YU1 n YN2)

H>10Dy |, h>5Dy
YU (+V) YU2(-V)
i 5

BapuaHT Z(gBycTOpOoHHSAA ycTaHoBKa YUN1 n YN2)

H>10Dy
YW1 (+V)

h>5Dy
P

Hanpas nexve

= NoTOKa

Y2 (V)



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

YctaHoeka lNlM-1 nocne "konexHa"

. o 2Dy<H<10D

! YU (+V) | YN2(V)
Fr | FTE

|

| \ HanpaB neHne
| notoka

YcTtanoska NM-1 go "konexHa"
2Dy<h<5Dy |

Y1 (+V) | YN2(-V) |
[W:sti N

I
HanpaB nenve (; |

noToka |
|
.

YcTtaHoska [M-1 nocne "TponHuka"

YUI(+V) | YW2(-V)
e
()
anpas neHuve
MNOTOKa

YcTtaHoska [MM-1 go "TponHunka"

2Dy<h<5Dy
YN1(+V) YN2(-V)
L]
—>

Hanpas neHne
noTtoka
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NPOOOITKXEHNE NMPUNOXEHWA 8

YctaHoska IMM-1 nocne "konexa"

. ¢2Dy<H<10Dy
|

YUL(V) | ‘

" e IHE'*'ha»npaBneHme ,.,,

YV2(-v) MoToka i

YcTtaHoska IMM-1 go "koneHa"

2Dy<h<5Dy

YN1(xV) | YN2(-V) " ‘

Hanpaam&.'{} ''''''''''''''' 7"

noToKa

Yctanoska [MM-1 nocne "tponHuka”
g 3Dy<H<10Dy,
——————
1 YAT(+V) | YV2(V) |

&m)_LI I e 0

notoka
YctaHoska IMM-1 go "TporHuka"
2Dy<h<5Dy
I
| |
YW1 (+V)! ‘ |
— = _ _ .
HanpaB nexue Ij‘ﬂ"" [I]\ r[ID
noToka ! YN2(-V) ‘
|



MPUNOXEHWE 9
OCKN3 MOHTAXA Mr1-1 4nA NAMEPEHWA PACXOOA B TPYBEOINPOBOAE
C OMAMETPOM Dy < 500 mm

YUL(+V) Buao A HatsikHom

‘A \ BUHT
AL Jl/
w VD

O/ T

MpwxmmHoe
' yCTpOIicTBO

+

\\A
\_/"

—_—

+L+ | r}'|—\—-)+-—+

!
! Tpy6onposop,
YCTaHOBOYHbBIN

npocub L ' YWN2(-V)

L- paccTosiHue Mexay aaTymkamu

BapuaHT kpenneHus ¢ NoMoulbIO 3aXUma

Bont M6

'FP/ CranbHow yronok
A0x40x5
=
YCTaHOBOYHbIV
npodunes

Caapka
Tpy6onposog
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NPUNOXEHWE 10
OCKM3 MOHTAXA -1 AnA NSMEPEHWA PACXOOA B TPYBEOINPOBOJE

C OMAMETPOM 500< Dy < 1500 Mm

Bun A
Mpwkwmroe HaTtsxHon
*A YUL(+V) YCTPOWCTBO BuHT
T] d / TpyGonposog

ﬁ/'-—\t_%_pl—l N

[T

an
' [, 1k£§>

|
=
I gqlp
Llene YCTaHOBOYHbI ymz(.v/ L3
npodunb

L

\\A
\_J¥
L

e e

L- paccTosiHve mexay AaTynkamu

CranbHoi yronok
A0xA40x5.

YCTaHOBOYHbIN
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MPUNOXEHWE 11
OCKMN3 MOHTAXA -1 AnA N3AMEPEHUA PACXOOA B TPYBOMNPOBOE C

AVAMETPOM 600< Dy < 2000 MM

Llens YCTaHoBOuHbIN

npocuns L

Bug A
A MpwkuMHOe  HarskHoit
CTPOIACTBO
YN1(+V) V P BUHT 100
L &
< Dy g dih h TpyGonpoeoa
- > o
, \ v
4] ! i
ll A b
g =
i

YU2(-V)

L- paccTosiHue Mexay aatyvmkamu

BapuaHT kpenneHus ¢ NoMoLLbIO 3aXxuma

CranbHoit yronok

YCTaHOBOYHbII
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NPUNOXEHWE 12
OCKMN3 MOHTAXA Mr-1 AnA NSMEPEHWA PACXOOA B TPYBOINPOBOJE
C OWAMETPOM Dy< 300 mm TPV OAHOCTOPOHHEN YCTAHOBKE
YIIbTPA3BYKOBbIX N3MTYYATENEN

BuUO CBEPXY

YCTaHOBOYHbIN

npocunb
MpinkumHoe nggg:'r::; HaTsbkHom
yCTPOMNCTBO
YU1(+V) ‘ YU2(V) | BUHT
1k | \
HE T A )
- - - - [a)
< \
Llenb
L
Tpy6onposoa

L- paccTosiHie mexay AaTyvkaMu
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KOMMNAHUA “TEXHO3TAJIOH"

SKCMEPT B MNPUBOPAX YHETA

+ Mbl ABNSEMCA UMIOPTEPOM
PacxXxofOoMEPOB, TENNOCYETYUKOB
W Opyrux npnubopos yyeTa
MPUSHAHHbIX CNeunannucTamu
eBponenckux GpeHaos.

» Mbl coTpyaHudaeMm B chepe
nocTaBoK NpuBopos yyeTa
gHepropecpycos ¢ 6ONbUWUHCTBOM
YKPaMHCKNX MPON3BOLUTENEN.

' Bnarogapﬂ ATOMY, Mbl MOXCM
YOOBNETBOPUTL CNPOC AaXe
CaMOoro Tpe6OBaTeﬂbHOFO
2aKaz4vyuKa, HaWTu ONTUMalbHOE
peweHne NMNocTaBJICHHbIX 3afad.

BMECTE
Mbl CMOXEM MHOTOE !

000 «TEXHO3TAJIOH»
yn.CtpoitmHpycTpum 56, r. Knes, YkpanHa
[E#E] + +380 (98) 440-08-35

"l*" O +380 (50) 036-47-24
[=]p +380 (44) 379-22-47
tehnoetalon.com

.
~

as@tehnoetalon.com

HALUWU NMAPTHEPDI

@ > MoByxXcKuil heppoHnKeneBbll KOMBNHAT

> BonbHoropcknii TMK

> NMnBo-6e3aNnKkorofibHble KOMBUHATHI:

> "PAOOMULLNB"

> "OMINJIA", TepHononbcKada NMBOBapHSA

> "MusoBapHa 3ubepra”, dactoeckmnin NMBK
> TynbuMHCKWIl macnocbeip3aBog, TERRA FOOD
moroks > Pagneunosmosnioko, (Monokuns™)

ﬂ:ﬂ > "PapexiBGbKuil Hykop" (DIAMANT™):
—  36apaXcKuil, YHepTKOBCKHWIA, PafexoBCKNi
caxapHble 3aBofbl

g
wpgmr » TN "YkpenupT" (6onee 20 cnupT3aBoAoB)

.& > YKTOpoOCKNN KOHBAYHBIA 3aBog (TUCA™)

> MupoHoBckuil xneGonpogykt (Hawa PaGa™)
> Kopnopayua “POLLUEH"
> BogokaHansi:

> KM"YepHoBybiBogokaHan”,

> KN "YmanbBofgokaHan"

> MK "XmeneHuykeogokaHan"
> KM “CnaBytckoe YBKX"

> KN "CnassogokaHan”

> TennocHabxatwwme opraHn3aymnm:

> TKIM "BUHHKUUaropTennosHepro”

> TKIM "XepcoHTennosHepro”

> KpacHorpagckoe ITC

> BonyaHckoe M1TC

> KoHUuepH "Topogckne Tennoeele ceTn”,
/ 3anopoxbe /

Bcero 6onee 300 yacTHbIX U KOMMYHaNbHBIX
NPOMBbILIAEHHBIX NPeANpPUATHI
YKpauHbl, P®, KazaxcrtaHa, MongoBsbl
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