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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC PyKOBOACTBO MO 3KCMNAYATALMM

HacToswwee pykoBOACTBO MO 3KCMlyaTauum pacrnpocTpaHseTcs Ha Pacxopomepsl yib-
Tpa3BykoBble PIEZOSONIC (panee — «pacxogoMep», «npubop» unm «usgenve») u co-
LEePXWT onucaHue paboTbl, TEXHUYECKUE XapaKTEPUCTUKM U Apyrue CBedeHus, npeaHasHa-
YeHHbIe NSt 03HaKOMNeHUs 06CTy>XMBaIOLLEro NepcoHana C COCTaBOM M3Aenus U OCHOBHbIMM
npaeuiamm ero aKcnayataumm.

PacxoaoMepbl M3roToBMEHbl MO TeXHUYecknM ycnosmam 38978553.407251.008 TY.

Mprbopbl COCTOST M3 ABYX YacTel: u3MepuTenbHOro ydactka (UY), BbINOMHEHHOrO Ha OcC-
HOBE Y/NbTPa3BYKOBbIX MbE303/1EKTpUUECKUX NpeobpasosaTteneit (M3M1) u anekTpoHHoro 6no-
ka (3b), obecneumnBatoLlero 06paboTKy nonyyeHHon nHdhopMauuu.

BbinyckaloTcst pacxofoMepbl B Pas/iMYHbIX UCMOSHEHMSIX, OT/IMHAIOLMXCS KOHCTPYKLMEN
M3MEPUTENIbHOrO Yy4acTka, YMC/IOM KaHanoB, paboyvM AManas3oHOM W psiAOM Apyrux na-
pameTpoB. MHdopMaums 06 UCMONHEHUM yKasaHa B YC/IOBHOM KOAOBOM O603HaueHuu, CM.
MpunoxeHue A.

abapuTHbIe M YCTAHOBOYHbIE pa3Mepbl KOMMOHEHTOB pacxofoMepa npusedeHbl B MNpuo-
»eHuu b.

B cootseTctBuM ¢ TOCT P 52931 n3penwe:

— M0 BUAY UCMOSb3YEMOIN SHEPIUM OTHOCUTCS K 3/1EKTPUYECKUM Npubopam;

— npeaHasHayeHo Ans MHhOPMALMOHHON CBSA3N C APYrMU YCTPOMCTBaMK;

— MO0 YCTOMYMBOCTM K BO3AEUCTBUIO aTMOCCHEPHOrO AAaBNEHUS COOTBETCTBYET rpynne P1

(BblCcOTa Haa ypoBHeM Mops He 6onee 1000 m);

— M0 YCTOMYMBOCTM K BO3AENCTBUIO BMOpaLMM OTHOCKTCS K rpynne L1.

Mo cnocoby 3almThbl YenoBeka OT MOPAXKEHMS INEKTPUHECKMM TOKOM U3AENMS OTHOCATCS K
knaccy 0I no MOCT 12.2.007.0.

[anee ncnonb3yloTcsa cneaytolme CokpalLeHns:

ny — M3MEPUTESbHBIN y4acTok (Tpyba C yCTaHOBMEHHbIMM AaTunkamm M3M).

y3 — yNnbTpasByK.

no — nporpaMmMHoe obecneyeHue.

nK — nepcoHasbHbIN koMnbtoTep (IBM-COBMECTUMBIN MOBUIIbHBIN MW CTaLmo-
HapHBbIN).

nne — nepBUYHbIN Npeobpa3oBaTenb pacxoaa (ABa U3MepUTeNbHbBIX AaTumKa
N3N, paboTatowmx B 0AHOM ny4ye Ha UY).

nan — MbE303MeKTPUYECKUIA NpeobpazoBaTenb (M3MEPUTENBHBIN AaTUKK),
paboTaroLmit Kak NPUEMHUK/U3MyYaTb UMMYNbCOB Y3.

P3 — PYKOBOACTBO MO 3KCryaTaumm.

9b — 3NEKTPOHHBIN 610K, Npeobpasytowwmii CUrHanbl Mo 3a4aHHoK NporpamMMe.

Dn (Ay) - AwvameTp ycnoBHOro npoxoga TpybonpoBoda € yCTaHOBNEHHbIMU YyB-
CTBUTENbHBLIMW 3N1eMeHTaMu (aaTunkamu M3M).

Q — W3MepeHHOoe 3HayeHue pacxoaa

Qnom — HOMMWHanbHoe 3HadeHne pacxoda (Qnom=0,5"Qmax)-

Qmax — MaKCMMasibHOe 3HayeHue M3MepeHnst pacxoaa.

Qmin — MWHMMarnbHOe 3Ha4YeHUe 3MepeHus pacxoaa.

\'} — 06beM npoluesuelt XXUaKocTu.
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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC PyKOBOACTBO MO 3KCMNAYATALMM

1 HasHaueHue n 0651acTb NPUMEHEHMS

1.1 Pacxogomep npegHasHaveH Ans KOMMep4yeckoro ydeta cpegHero pacxoga (Q) n obbema
(V) xunakux cpep C cogepxaHveM BO3dyxa MM B3BelleHHbIX Yactuy 4o 1 % ot obbema c
uncnom PeitHonbaca He Hibke 5000 M KMHeMaTUUeckol Bs3kocTbio oT 0,2 Ao 25 MM%/c B non-
HOCTbIO 3arnofHEHHbIX TpybonpoBodax C ycnoBHbiMU Anametpamu (Ay) ot 50 go 2000 mm.
MakcumanbHoe 1M36bITouHOE AaBneHue B Tpybe ao 2,5 MIMa (no 3akasy ao 6,3 MMa).

1.2 Pacxopgomep cootBetcTBYeT TpeboBaHusaM TP TC 004/2011 «O 6e30nmacHOCTN HU3KO-
BONbTHOro obopyaosaHus», TP TC 020/2011 «3nekTpoMarHMTHasi COBMECTUMOCTb TeX-
Huyecknx cpeacts», FOCT P 52931, TOCT P MK 61326-1.

1.3 Pacxopgomep SIBNSIETCA CPeACTBOM M3MEPEHWUI M BXOAUT B KOMMJIEKC rOCYAapCTBEHHOM
cucTeMbl NpnbopoB M cpeacTs aBToMaTm3aummn no FOCT P 52931.

1.4 Obnactb npuMeHeHusi — Ha MeTanmyecknx Tpybax BO B3pblBO6E30NAacHbIX 30HaxX Ha
YCTaHOBKax M 0bbeKTax Temnno3HepreTUYecKoro KOMMeKca, B XUINLWHO-KOMMYHANbHOM XO-
39IACTBE B CUCTEMAX BOAOCHAGXEHUS U TensocHabxeHus.

2 TexHU4YecKue napameTpbl

2.1 OCHOBHbIe TeXHU4YecKkue faHHble

2.1.1 Mpubop namepsieT 06beMHbIN pacxos oT 0,47 M3/4 (Qmin) A0 120000 M/4 (Qmax), B 3a-
BMCMMOCTM OT pauameTpa [y TpybonpoBoga, B COOTBETCTBMM C Tabnuuen A.l
(MpunoxeHune A).

2.1.2 PacxogoMep MOXeT cofepxaTb OAVH MM ABa HE3aBUCMMbIX KaHanoB M3MEPeHVs B
pasHbIx TpybonpoBoAax Wnn peann3oBbiBaTb ABYX/TYYEBYIO CXEMY M3MEpeHWs B OQHOM Tpy-
6onpoBoze. [onyckaeTcs UCMoNb30BaTh Takxke CYMMUPYIOWMIA KaHan (rpynnoBoi) npu obb-
€OVHEHWUN Mapov ABYX Jlydel, Kaxxablidi U3 KOTOpbIX, B 3aBUCMMOCTW OT [y M3MepuUTenbHOro
yyacTtka, obecrneynBaeT usMepeHMe pacxoda B AvanasoHe, npeactasneHHoM B Tabnvue A.l
(MpunoxeHue A).

2.1.3 Npnbop no kaxkaoMy KaHany pacxoaa uamepsietT obbeM xuakoctn (V) B npegenax ot 0
0o 999999,999 m3. LieHa MnaaLero paspsga npy uaMepeHun pacxoga — 0,001 m3/u, obbema
-0,01 M.

2.1.4 [IManasoHbl U Npeaenbl A0MYCKaeMbIX OTHOCUTENbHbIX MOrPELIHOCTEN M3MEPEHN 06b-
eMHOro pacxoga v obbema npu NPOAMBHOM U UMUTALMOHHOM MeToAdax MOBEPKN HAXOAATCS B
npenenax, ykasaHHbix B Tabnuuax 2.1—2.3 (rae v — CKOpPOCTb MOTOKa M3MepsieMOMN XUAKO-
cTn, M/c).

2.1.5 3neKTpoHHbIN 610K pacxogoMepa 06ecrneunBaeT OTHOCUTENbHYIO MOrpPeLHOCTb Npeob-
pa30BaHWUsA 3HauYeHMst 06bEMHOrO pacxoda B YaCTOTHbIM BbixogHoW curHan ot 0,5 go 2000 My
He 6onee +£0,05 %, NPUBEAEHHYIO K BEPXHEMY Npeaeny Anana3oHa U3MepeHuit NorpellHOCTb
npeobpa3oBaHns 06bEMHOIO Pacxoia B TOKOBbIM BbIXOAHOM curHan 4-20 MA He 6onee

+0,5 %.
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Pacxoaomepsbl yAbTpa3ByKOBble PIEZOSONIC PyKOBOACTBO MO 3KCMAYATALMM

Tabnuua 2.1 — 3HaueHMs pacxofoB, B 3aBUCMMOCTM OT [ly U3MEpUTENBHOrO yuacTka

HanMeHoBaHue

3Ha4yeHne napaMeTpa
XapaKTEPUCTMKM P P

Avametp Ay,
MM

50 65 80 100 150 200 250 300

MWHMManbHbIN
pacxoa Qmin, 0,47 0,8 1,2 1,87 4,24 7,5 11,8 17,0
M3/y

HoMWHanbHbI
pacxod Qnom, 36,5 62 93 145 328 582 915 1320
M3y

MakcuMManbHbIN
pacxod Qmax, 73 124 186 290 656 1164 1830 2640
M3/y

MpumeyaHue:
1. Ana Ay cebiwe 300 MM 3HAYEHNS pacxodoB onpeaensoTcs no hopmMynam:
Qmax = 0103(|D-Y)21 Qrom = 0,5 Qmax; Qmin = 614']-0-3'Qma><-

Tabnuua 2.2 — MNpeaenbl A0NYCKAaeMoi OTHOCUTENbHOM MOrPELIHOCTY U3MEPEHMII 06LEMHOMO
pacxofa 1 o6beMa npu NpoBeAeHUM MOBEPKM MPOIMBHBIM METOOM

Mpeaensbi gonyckaemon oT-
[vamerp fly, MM Cnocob yctaHoBkM M3 HAa | HOCMTENBHOW MOrPELIHOCTM
(BKNIOYNTENBHO) Tpy6onposoae M3MEpEeHUs pacxoaa
obbema, %
ot 50 go 80 no AvMaMeTpy +(1,240,2/v)
ot 100 go 1600 no AnameTpy +(1,0+0,2/v)
o1 50 go 80 no AByM XopAam +(0,7+0,2/v)
ot 100 go 1600 no ABYM XopAam +(0,5+0,2/v)
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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC PyKOBOACTBO MO 3KCMNAYATALMM

Tabnuua 2.3 — lMpeaensl 40NycKaeMol OTHOCUTENBbHOW MOrpeLLHOCT U3MEPEHUI 06 BLEMHOIO
pacxoaa 1 06beMa Npu NpoBeAeHNU MOBEPKU UMUTALMOHHBIM METOAOM

Mpenensl A0MyCKAaeMOn OTHO-
Ovametp [y, MM Cnocob ycraHosku MM Ha CUTENbHOM MOrpeLIHOCTM
(BKTIOUUTENBHO) TpybonpoBoae N3MEpPEHUS pacxoda u
obbeMa, %
ot 50 go 300 no AvameTpy +(2,5+0,2/v)
ot 350 o 2000 no AvaMeTpy +(2,04+0,2/v)
o1 50 go 80 no AByM XopAam +(2,0+0,2/v)
o1 100 go 350 no ABYM xopAaM +(1,5+0,2/v)
o1 400 go 2000 no AiByM xopaam +(1,0+0,2/v)

MpuMeuyaHmne — OTHOCUTENbHbIE MOrPELHOCTM COOTBETCTBYIOT 3HAYEHWSIM, YKa3aHHbIM B
Tabnuuax 2.2-2.3, ecnv ANMHbI NpsAMbIX y4acTkoB Ao M3M He MeHee ykasaHHbIX B Tabnuue
2.4.

Tabnuua 2.4 — nvHbl npaMbIx ydacTtkos Ao N30

Ne Cnocob yctaHoBku M3 MpsIMOSIMHENHBIE YYaCTKM
Bap. Ha TpybonpoBoae o M3n nocne M3r1
1 no avameTpy 10 Oy 5 Oy
2 no ABYM xopaam 10 Oy 50y
3 Mo o4HoM xopae 15 y 5y
4 no ocu Tpybonposoaa He NMMUTUpYyeTCS He NMMUTUpYeTCS

@ BHUMAHME! ;
1. [AnMHbI NPAMBIX YYAaCTKOB, yKa3aHHble B BapuaHTax 1-3 Tabnuubl 2.4, |
MOryT 6biTb yMeHbLUeHbl Ha 25 %, HO Npu 3TOM BO3MOXXHO MNOSIBJIEHUE |
[IONO/IHUTENBHOW OTHOCUTENIbHOM MOrpellHOCTH NU3MEpeHUs 06BHEMHOrO |
pacxopa u o6bema +0,5 %. i
2. Ha npsiMbIX yyacTKax He AONYyCKAaeTCs Ha/Imume MeCTHOro i
rMApPaBANYECKOro ConpoTuBneHus B Buae Anddy3opoBs, 3aABMKeK, ne- |
pexofoB, KPeCTOBUH U OTBETBJIEHUN. |

2.1.6 Pe3ynbTaTbl M3MepeHUin oTobpaxatoTcs Ha UMbpoBOM uHAMKaTope O6 1 MoryT nepeaa-
BaTbCS APYrMM BHELWHMM YCTPOWCTBaM Mo umcdpoBoMy MHTepdeicy RS-485, a Takke anek-
TPUYECKUMU CUrHaNaMu: YacToToN UMMYNbCOB U TokoM 4...20 MA. TlapaMeTpbl BbIXOAOB YyKa-
3aHbl B Tabnuue 2.5.
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Pacxoaomepsbl yAbTpa3ByKOBble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

Tabnuua 2.5 — BbixogHble curHanbl pacxogoMepa

AHANOroBbii TOKOBbI Bbixop (MO KOMWUY. KaHAJOB):

1wunm 2

Twvin BbIXOAA

AKTUBHbIN 2-NPOBOAHLIN

[nanasoH curHana (JIMHeHO BO3pacTaeT Npu yBenuye-
HUK pacxoaa)

ot 4 no 20 MA

ConpoTUBEHME HarpysKu

ot 0 go 500 Om

ManbBaHWueckas 1M3onauma (B AByXKaHanbHOM BapuaH-
Te BbIXO/bl CBSA3aHb!I 06LLUMM NMPOBOAOM)

€CTb rpynnoBasi Mexay
BHewHuMM uensmu (500 B)

ConpoTuBneHne n3onsiumm, He MeHee 40 MOM
YacToTHbI Bbixoa (N0 KOJIMYECTBY KaHAJOB): 1vm 2

Tun BbIxoAa (TPAH3MCTOPHBIN KIHOY) MaCcCUBHbIN

MapameTpbl Harpy3ku, He 6onee 35B/ 50 MA

[uanasoH 4acToTkl curHana (IMHEeMHO BO3pacTaeT Mpu
yBENMUYEeHUN pacxoaa)

ot 0,5 no 2000 Iy

lanbBaHn4yeckas m3onsums

ectb (500 B)

ConpoTuBneHve n3onauun, He MeHee 40 MOmM
LincppoBoii nHtepdeiic RS-485 (oanH): €cTb Bceraa
MpoTokon cBsA3n Modbus RTU

CkopoCTb nepeaayn AaHHbIX, 6UT/C

4800, 9600, 19200, 38400

lanbBaHU4yeckas m3onsums

ectb (500 B)

ConpoTuBneHve n3onauun, He MeHee

40 MOm

MpumeuaHme — B Tabnuue 3HaUeHNe CONPOTUBIEHNS M30NALIMK YKA3aHO B HOPMaJsibHbIX
YCNOBUSIX: OKpYyXatolas TeMnepaTypa (20 £5)°C, oTHOCUTENbHAs BAAXKHOCTb He bonee

80%.

2.1.7 TepBMYHOE NWTaHME pacXOAOMepa OCYLUECTBMSIETCS OT MPOMbIWIEHHOW CeTU ne-
PEMEHHBIM TOKOM 4acToTol oT 49 go 51 u, HanpsbkeHWMeM B AvanasoHe oT 187 no 242 B

(HoMuHanbHoe 220+11) B).

2.1.8 MMoTpebnsiemasi MoWHOCTb, He 6onee 15 B'A.

2.1.9 OcHoBHble NapaMeTpbl KOHCTPYKLUMK yKa3aHbl B Tabnuue 2.6.

2.1.10 SkcnnyaTaumoHHbIe XapakTepUCTUKX pacxoaoMepa npvseaeHsl B Tabnuue 2.7.
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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

Tabnuua 2.6 — MNapaMeTpbl KOHCTPYKLUMK

HanmeHoBaHue

3HayeHune (CBOWCTBA)

McnonHeHne no cnocoby ycTaHOBKM AaT-
yukos M3

N30 Ha nocTaBNseMOM U3MEpPUTENbHOM
yyacTtke

N30 ycTraHaBnmnBaeTca Ha paboyem Tpybo-
npoBozje

3J'IeKTpVI‘-IeCKVIe npucoeanHeHus

mexay M3 v 3b — anvHa kabenst o 500 M

mMexay RS-485 9b n ACY — anuHa kabens go
1200 m

BbIX0/, Toka 4-20 MA — AnvHa kabens oo
1200 m

BbixoA 4actoTbl 0,5-2000 'y — anvHa kabens
no 1200 m

labapuTHble pa3mMepbl KOMNOHEHTOB*,

He 6onee: — patumk M3N @29x78 MM
-2b 200%x200x112 MM
Macca, He bonee*: — patumk N3N 0,14 kr
-2b 1,9 kr

CreneHb 3alUMTbl KOMMOHEHTOB MO
FOCT 14254: — gatuuk M3 n Ny
-3b

IP65 (IP67 n IP68 no 3akasy)
IP65

* MabapuTHble pa3mepbl M Macca noctaensemoro UY 3aencart ot guametpa [y

Tabnuua 2.7 — SkcnnyaTaumoHHbIE XapaKTePUCTUKM

HanmeHoBaHue

3HaueHue (CcBoOMCTBa)

Pexxum paboThbl

HenpepbIBHbIN

BpeMs roTOBHOCTU K pa60Te nocne BKJIIOYEHUA

He 6onee 15 ¢

WMHavkaumst usmeputenbHoN MHbopMaumm 1 CoobLIEHMI

2 cTpoku no 20 cMMBO/OB

MHTepBaﬂ CUYMNTbIBAaHNUA Ha UHOMKaTOpe

lc

BpeMsi ycTaHOBMEHNs! paboyero pexxmMa nocie nogayu nuita-

He 6onee 15 MUH

HUSI
CpenHsis HapaboTKa Ha 0TKas, C Y4ETOM TEXHNYECKOro 06- 65700 4
CNYXMWBaHUS, HE MEHee

CpepnHuii cpok cnyx6bl 10 net
BubpocToiikoctb no MOCT P 52931 rpynna L1
B1bpoycTounBOCTb B TpaHCNOpTHOW Tape no MOCT P 52931 rpynna F3
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Pacxoaomepsbl yAbTpa3ByKOBble PIEZOSONIC PyKOBOACTBO MO 3KCMAYATALMM

2.1.11 Pacxoagomep uMeet cneaytowme yHKLUUK:

— caMoTecTMpoBaHue paboTocnocobHoCTM M3 1 OCHOBHBIX Y3/10B NPY BKITKOYEHWUN;

— NporpamMMMpoBaHMe pabounx napameTpoB MO KaXAOMY KaHasy C y4eTOM 0COBEeHHOCTEN
M3MepsieMOl cpefibl M YCTaHOBOYHbIX pa3mepos UY;

— u3MepeHue cpegHero o6beMHOro pacxoga Xvakoctv no 1 unm 2 kaHanam (Tpybonposoaam)
ana noboro HanpaBJieHUA NOTOKa,

— onpeaeneHue HapacTatoLwero obbemMa XUAKOCTU OTAENBHO ANS NPSMOro U 06paTHOro
HanpaB/lieHUA NOTOKa U UX anre6pamquK017| CyMMbI C YH4ETOM HanpaBJIEHUA NOTOKa ANA KaXK-
[0ro KaHana u3MepeHus;

— onpeaeneHne TeKyLlero 3Ha4eHna CKOpoCTu 1 HanpaBneHUA NOTOKa XXUAKOCTU NO KaXKAoMy
KaHany;

— UMEET BCTPOEHHbIE Yacbl peanbHOro BpeMeHW Ans yueTa KaneHaapHbIX AaHHbIX U HapaboT-
KV M3aenus B npouecce aKcniyartaumm;

— aBTOMaTMYECKUI KOHTPOJb U MHAMKALMIO HanMumMs 0TKa30B, @ TakxKe 3anuncb B COOTBET-
CTBYIOLLME XXypHasbl X BUAA U AIUTENbHOCTY;

— apXuBaUMI0 B 3HEpProHe3aBNCMMON NaMsTV Pe3ynbTaToB M3MEPEHUA U YCTAHOBOYHbIX MNa-
paMeTpos;

— 3aLlWMTY apXMBHbIX U YCTAHOBOYHbIX AAHHBIX OT HECAHKLIMOHWPOBAHHOIO AOCTYMa.

2.1.12 b paccynTbIBAET YaCcOBbIE U CYTOYHbIE 3HAYEHNS 0bbeMa U apXMBMPYET YKa3aHHYIO
MHOPMALMIO B 3NEKTPOHHON NamsaTn. O6beM apxMBHOW NaMsATU 06eCcneyYnBaeT HakomnIeHne
nHdopMaLmm B TedeHne He MeHee 1 roaa:

— 0 M3MepeHHOM cpeaHeM pacxoge (M3/4) 3a ycTaHOBNeHHbIN uHTepBan 5/15 MuH; 1/6/24 u;
— 0 npoluesleM Yepes Tpybonposoa o6beMe XnakocTh (M%) ¢ MOMeHTa BKIIOUEHMS.

Mocne OTKAOYEHMSI CETEBOMO MUTaHUS, pacxogaomep B TedeHune 10 neT xpaHuT nporpam-
MMPYEMble NapaMeTpbl U HAKOMJIEHHYIO M3MepUTENbHYO MHGbOPMaLMIO.

2.2 YcnoBus 3KCrUlyaTaumm

Usmepsemasn cpepa:

— TeMnepaTypa KOHTPONMpyeMoK Xuakoctu oT -40 go +150°C;
— coAepxaHue TBepablX YacTuy no macce He 6onee 1%;

— XXMIKOCTb C uMcioM PeltHonbaca He Hike 5000;

— KMHeMaTuyecKas Bsi3kocTb oT 0,2 A0 25 MM?/c;

— n36bITo4HOE faBneHue Ao 2,5 Mla (no 3akasy ao 6,3 Mrla);
— AvanasoH pabounx ckopocTeit notoka ot 0,1 go 11 m/c.
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Pa6bouune ycnosus:

— 3aKpbITble B3pbiBO6E30NacHble NomeLleHns 6e3 arpeccuBHbIX NApOB W ra3os;
— TeMnepaTtypa okpyxatowlero so3ayxa ot 0 go +50°C;

— OTHOCUTESIbHAs BNAXXHOCTb Bo3ayxa A0 98%, 6e3 koHAeHcaumm Brary;

— aTMocdepHoe aaenerve ot 84 no 106,7 klMa (ot 630 go 800 MM pT. CT.).

HopManbHblie ycnoBus:

— TeMmnepaTypa KOHTponMpyeMon xuakoctn +(20 +5)°C;

— TeMmnepaTypa oKkpyxatoLero sosgyxa +(20 £5)°C;

— OTHOCUTESIbHAs BNAXXHOCTb Bo3ayxa Ao 80%, 6e3 koHAeHcaumm Brary;
— aTMocdepHoe aaenerve ot 84 no 106,4 klMa (ot 630 go 800 MM pT. CT.).

2.3 MomMexoycToNYMBOCTb U MOMEXO3IMUCCUS

2.3.1 Mo yCTOMYMBOCTM K BO3AEWCTBMIO WHAYCTPUANbHbLIX PagvoNoMeX pacXxoAoMep Co-
OTBETCTBYET KpUTEPUIO KayecTBa (pyHKUMOoHUpoBaHus A no FOCT P M3K 61326-1.

2.3.2 Tlo ypoBHIO uM3ny4yeHust paguorioMex (MoMexosIMMCCUM) pacxofoMep COOTBETCTBYET
HOpMaM, yCTaHOB/IEHHbIM ANa obopyaosaHus knacca b no FOCT P 51318.22.

2.3.3 PacxofoMep YCTOWUMB K BO3AEWCTBMIO MEPEMEHHBLIX MarHUTHLIX MONEeN YacToTon
(50 £1) 'y c HanpshxeHHOCTbIO Ao 400 A/M.

3 Ycrpo#cTBo 1 pabora

3.1 Oco6eHHOCTN KOHCTPYKLUN

3.1.1 KoHCTpyKumsl pacxogoMepa COCTOMT M3 MPOTOYHOM YacTu Tpybonposoaa, Ha KOTOPOW
CTaLUMOHApHO YCTAHOBJEHbI YNIbTPa3ByKOBbIE Mbe303ekTpuyeckne npeobpasosatenu (M30),
coefiMHeHHble kabenem € 31eKTpoHHbIM H6110koM (3B).

3.1.2 NaMepuTenbHbiit yyacTtok (MY) MOXET 6biTb U3roTOBMIEH U3 METANNNYECKON (CTanbHON)
Tpy6bbl, K TOpLaM KOTopol npuBapeHbl ABa ¢naHua no MOCT 12815-80. B cpeavHe Tpy6bi
noa onpeaeneHHbIM YriioM MpuBapeHbl ABa AepXaTensi, B KoTopbix kpensitca M3 (4epes
YNNOTHUTESNIbHbIE MPOKMAAKM) C MOMOLUBIO CreLManbHbIX raek, MoKasaHHbIX Ha pucyHke b.3
(MpunoxeHwue B).

3.1.3 Ansa pa3melleHus M3 ux nonoxkeHwe oroBapuBaeTcs Mpw 3akase. B cnyyae oTcyT-
CTBMS B 3aKase MOCTaBKM FOTOBOr0 M3MepuTenbHOro yyactka, 31 ycTaHaBnuBaoTcs B
yoobHoM Mecte Ha pabodem TpyborpoBoae — B COCTaBe KOMIMJIEKTa MOCTaBKM Npeay-
CMOTpEHbI BCe HEOH6XOAMMbIE MOHTAXHbIE YacTy.

3.1.4 Konnuectso npuMeHsieMblx AaTtunkos 301 cBA3aHO C YMC/IOM UCNonb3yeMblX B 36 BbI-
XOAHbIX KaHaNioB, KOTOPbIX MOXET 6biTb OAWMH WM ABa (AN U3MEPEHWUI B YNbTPa3ByKOBOM
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kaHane M3MN pabotatoT napout). M3MN coeamHsioTca ¢ b6 kabenamu Tuna PK 50 2-11 (unm
aHaNorM4yHbLIMK, C BOSTHOBbLIM CONPOTUBIIEHNEM 50 OM).

3.1.5 Kopnyc 3B BbIMONAHEH M3 MNJAcTMacchl BO BAro3alyWEHHOM WCMOSHEHUKU, C Mpo-
3payHOl KpbILWKOW, Yepe3 KOTOpY BWAEH WHAWMKATOP, OTOBpakalowmii pesynbTaTbl U3-
MEPEHUI, MOXET 3aKkpennsaTbcst Ha DIN-peiike (35 MM) Unu Ha CTeHe.

3.2 Pa6ora npubopa

3.2.1 Ha ¢yHKUMOHANbHOM CXeMe MOoKasaHbl OCHOBHbLIE 3/IEMEHTHI, yYacTBylowWME B paboTe
pacxogoMepa, pucyHok 3.1.

INeKTPOHHbIA 60K

Ceresoe

1500 8
’*—1 ) o =
neTanue

nuTaHue
5008
Konsm 4—/”_@‘ » [lopT RS-485
ynpasnesns RS485
nam ¥ 5008 5
- leseparop ——f/—@ > s =
™ v e ey (pacxon 1) | ¢
iy 1 ymcon ) J’E’E » 020007y (2
poueccop My Necos g ( x
: pacxoa 1)
n | Kommy- I<-<
P rarop 1 > § 5008 I:‘,umz 4-20 MA
Kewmary- B e V(paCXOH 2) c;
—» Tatop 2 > __; Py Fewaparop o 0-2000 ru Eg
WMNYNbCOB l o (pacxon 2) )‘E
rarop 3 > 3nepro-
\ \\I'Iyu 2 HesaBuCH-
MaRA NaMATL

Kommy- 4 MpeoGpasosatent
Tarop 4 curnanos w ALN

PucyHok 3.1 — OyHKUMOHanbHas cxemMa pacxoaomepa

3.2.2 MNpu BKIIKOYEHWM BBINOMHAETCS Cleayolas nocieaoBaTesbHOCTb:
1) camoamnarHocTuka TexHMYeckoro coctosiiust 36 u M3M;

2) “3 3HEproHe3aBMCMMON MaMATU MUKPOMPOLIECCOPOM CUMTbIBAETCS MHdOpMaums o napa-
METpax BCEX M3MEPUTENbHBIX Y/IbTPa3BYKOBbIX KaHanoB (flydax) Afis AaSibHEMWEro WUCnosb-
30BaHUs MpU pacyeTtax;

3) yepe3 KOMMyTaTOpbl b MOCHITAET 3EKTPUYECKME UMMYNbCHI MOOYEPEAHO TO Ha OAMH, TO
Ha apyroi M3MN — kaxabi MM MOXET WCMOMb30BaTLCA KaK M3MydaTeNb MKW NPUEMHMK
yNbTPa3BYKOBOIO MMMy/bCa (B pesynbTaTe 3TOro ynbTpasByK MPOXOAMT MyTb B XKMAKOCTM MO

MOTOKY M MPOTUB MOTOKa);
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4) N3N npeobpasyeT 3MeKTPUHECKUI UMNYbCHBIN CUrHanm, NOCTYNaoLWMIA C 3MEKTPOHHOIO
610Ka, B yNbTpa3ByKoBble kKonebaHus, KOTopble, NPOAs Yepes XWUAKOCTb, NonaAaloT Ha Apy-
roin M3MM, KoTopbIM Npeobpa3yoTcst B aneKkTpuyeckue konebaHus, nepeaaBaeMblie no kabesnto
B npeobpasoBaTenib cMrHanos Jb;

5) npoueccop, UCMonb3ysl BBEAEHHbIE B €r0 NaMAThb AaHHbIE O AMaMeTpe Tpybonposoaa, pac-
CTOsiHMM Mexay MM 1 U3MepeHHOM BPEMEHMN MPOXOXAEHUS! YIbTPa3ByKa B KOHTPOIMPYEMON
cpene, BblUUCNIAET pacxo U 06bEM XMAKOCTH;

6) pe3ynbTaTbl BbIYMCNIEHWI BLIBOASTCS Ha UMPOBOM MHAMKATOP 36 M BO BHelWHWEe Lenu B
BMAE YaCTOTHO-MMMynbcHoro curHana (0,5...2000 u), a Takke aHanoroeoro Toka (4...20 MA),
— BE/IMYMHA CUrHaNOB YBeNMYnBaeTCs NPsIMO NPONOPLMOHANbHO Pacxoay;

7) u3MepeHHble 3HaueHWsl MepeaaloTcs Yepes MocneaoBaTenbHbI LndpoBol MHTepdeinc
RS-485 (npotokon Modbus RTU);

8) MonyyYeHHble AaHHbIE U3MEPEHUI 1 XKYPHaN COBbLITUIN apXMBUPYIOTCA B SHEPrOHE3aBUCMMON
namMsiTW, AOCTYMN K KOTOPOM MOXHO MOYYMTh YAANEHHO UK Yepe3 MEHI0 pacxoaoMepa.

3.2.3 Pacxopomep umeeT umbpoBoi hUnbTp NOMEX Ha BXOAAX Y/bTPa3ByKOBbIX U3MepUTESb-
HbIX KaHaso0B.

3.3 MpuHUMN U3MepeHuit

3.3.1 PaboTa pacxoaoMepa OCHOBaHa Ha MeToAe MpsIMOro U3MEPEHUst BPEMEHU NMPOXOXAEHUS
YNbTpa3Byka B >XMAKOCTM OT oAHOro gatuuka 301 k gpyromy (pucyHok 3.2).

Bpems pacnpocTpaHeHust ynbTpasBykoBoro umnynbca ot M3M1 k N3M2 (7;,) v ot M3M2 K
M3MN1 (7;,1), 3aBACUT OT CKOPOCTN ABMXEHUS XXMAKOCTU B COOTBETCTBUN C (POPMYIaMm

— L—c .
T1,2 " Cot+vcosa’ M
L
TZ 1= — (2)

’ Co—vcosa’

roe Ti2, 12,1 — BPEMS pacnpoCTpaHeHus yNbTpasByKOBOro MMMynbca Mo MOTOKY W MpOTUB
NoTOKa, C;

L . — ANMHa aKyCTUYECKOro YNIbTPa3BYKOBOro kaHana mexay Mar, m;
G — CKOpOCTb pacnpocTpaHeHUsl ybTPa3Byka B HEMOABUXKHOI XUAKOCTU, M/C;
v — CKOPOCTb ABWXEHUS MOTOKA XMAKOCTU B Tpybe, M/C;

o — Yron B COOTBETCTBMM C PUCYHKOM 3.2, B rpafycax.
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nanz

Ll LLl N

PucyHok 3.2 — Ni3amepsieMble MeTpoiornyeckne pasmepbl

CKOpOCTb PacnpoCTpaHeHMs Y/bTPa3ByKOBOrO CUrHafa B >KMAKOCTM, 3anofiHsioLlei Tpy6o-
NpoBoA, NpeacTaBnsieT cobol CyMMy CKOPOCTEN: CKOPOCTM YNbTpasByka B HEMOABWKHOM
XMAKOCTM (G) M CKOPOCTU MOTOKA XWAKOCTU B MPOEKUMM Ha paccMaTpuvBaeMoe Harpasne-
H1e, onpeaensercsa no GopMynam

L

Té“=CO+v-cosa, (3)
1,2

L

= =Co—V-cosa, 4)
T21

roe G — CKOPOCTb pacrpocTpaHeHusl ynbTpasByka B HEMOABMXHOM XUAKOCTU, M/C;
¥ — CKOPOCTb ABWXEHUS MOTOKA XUAKOCTU B Tpybe, M/C;

o, — Yrof Mexay HanpasfieHMEM pacrnpoCTPaHeHWs yibTpasByKa 1 0Cbio Tpy6onpoBosa,
B rpagycax;

T1,,— BPEMsA pacnpoCTpaHeHNs yNbTPasByKoOBOro curHana ot MN3M1 k Marz;
75,1 — BPEMSi pacnpoCTpaHeHns ybTpasByKoBoOro curHana ot 32 k MNari.

M3 dopmyn (3) n (4) nonyyaeM BblpaXXeHWE ANS OMpeaeneHnss CKOpPOCTM MOTOKA YKMAKOCTH,
yCpeAHEHHOrO MO TPAaeKTOPUM YNbTPa3BYKOBOIO Jyya

_ Lc(/T12-1/T21)
2cosa )

)
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CKOpOCTb NOTOKA XMAKOCTK, onpeaensemas no gopmyne (5), OTIMUHAETCA OT cpeaHen cKopo-
CTW NOTOKa XMAKOCTM OCPEAHEHHON No ceveHunio Tpybonpososa.

[ns onpegeneHuns pacxofa HeobXoAMMO YMHOXWTb CKOPOCTb, OnpedeneHHyto no dopmyne
(5), Ha Kko3(pdUUMEHT KoppeKunn K, YUUTLIBAOLLMIA CBOMCTBA XXMAKOCTU M BO3MOXHbIE 0CO-
6eHHocTH ycTaHoBku M. KoadduumeHT Koppekumn onpeaensercs no «Metoamke nosep-
Kn» (MMUTaAUMOHHBIM METOAOM MW NPY NPOSIMBKE Ha 3Tane kannbposkn).

YMHOXWB CpeAHIOI0 CKOPOCTb MOTOKa Ha ceyeHue TpybonpoBoga, Mosy4yaeM 3Ha4yeHue pac-
X0[a XNAKOCTU @, NpoTeKaloLWeN B MecTe YCTaHOBKM AaTunkos M3MN

nD2% K-

Q=—"" (©)

CyLECTBEHHO YMEHBLUNTL [A/IMHbI MPAMBIX YUYACTKOB M MOMPELIHOCTb U3MEPEHMS pacxoaa nos-
BONSIET WCMONb30BaHWE ABYX Map AaTuMKOB, YCTAHOB/IEHHLIX Ha OAHOM Tpyb6omnposoae, Mpu
3TOM HarpaB/ieHWe ABWXEHWUS KaXAoro YMbTPasBYKOBOrO Jlyda OCYLIECTBASETC MO XOpAe.
Xopap! Npy ABYX XOPAOBOM BapUaHTE PacnofioXeHbl Ha cepeivHe paanycoB M3MEPUTENbHbIX
YYacTKOB. M3MepeHHast CKOPOCTb ABWXEHMS NoToka (v) 6yaeT onpeaenaTbcs Kak

_ Vk1tVg2

rent @)

roe vy; — CKOPOCTb ABWXKEHMS MOTOKa Mo xopae 1;
V4> — CKOPOCTb ABWXEHWUS MOTOKa No xopae 2.

3.3.2 M3MepeHHbI pacxon MOXET ONpeaensiTbCsl MO BbIXOAHLIM 3/1EKTPUYECKUM curHanam Jb
B COOTBETCTBUM C (hOPMYIaMN HOMUHASTbHOW CTaTUYECKON XapaKTEPUCTUKM:

Q) AnsA TOKOBOro curHana 4...20 MA
_ (Iout‘lmin)'QBHl/l
QTOK - 4 (8)
Imax—Imin
rae  Q.ox — U3MEPEHHbIN 06BbEMHBIN pacxoa sxuakoctv, M3/c (M3/4; n/MuR);

Qpnu — 3aAaHHOE 3HaueHe BEpPXHEro NpeaenoB U3MepeHuii pacxoaa no TOKOBOMY CUr-
Hany, M3/c (M3/u; n/Mun);

I,in= 4 MA — MUHV/ManNbHOE 3HaYeHWe TOKOBOMO BbIXOAHOMO CUrHana;
Inax= 20 MA — MakcMMasnbHOe 3HaYeHue TOKOBOro BbIXOAHOrO CUrHana;
I, — 3Ha4YeHne ToKa Ha Bbixoge 36, MA.

6) ans yacroTHoro curHana 0,5...2000 Ny

fout*(@rn-Qumn)

fmax

Qr = Qumu + ) 9)
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rae  Qp — U3MEepeHHbIN 06bEMHBIN pacxon Xuakoi cpeapl, M3/c (M3/4; n/MuH);

Qsnn, Qumy — 334aHHOE 3HAaYEHWE BEPXHErO 1 HUMXKHEro NpeaesioB U3MePeHni pacxos no
UaCTOTHOMY BbIXOAHOMY CUrHany, M3/c (M3/u; n/MuH);

f max — MAaKCMMasibHOE 3HaYeHMe YacToTbl CUrHasa Ha BbIXOAE;

fout — UIBMEPEHHOE 3HAYEHME YaCTOTbl CUrHana Ha Bbixoae 36, Iu.

4 Mepbl 6e30nacHOCTH

4.1 MoHTax (AeMOHTax), MOAKMIOUEHME, PEryNMPOBKA M TEXOBCNYXMBaHME pacxoaoMepa
AO/DKHbl  MPOM3BOANTLCA TOMBbKO  KBANUMOULMPOBAHHLIMK  CIELMANNUCTaMK,  W3Yy4YUBLUMMU
HacTosLlee PyKOBOACTBO MO 3KCM/yaTauuy U NPOLIEALMMU MHCTPYKTaX Mo o6LuMM npaBuiam
6€30MacHOCTH, YYNUTBIBAIOLMM 0COBEHHOCTM KOHKPETHOIO B1aa pabor.

4.2 Mo crnocoby 3awuTbl YenoBeka OT MOpaXkeHUsl NeKTPUYeCckMM TOKOM pacxogomep, B 3a-
BMCUMOCTM OT UCNOHEeHUs, cooTeeTcTByeT knaccy 0I no TOCT 12.2.007.0.

4.3 VICTOYHMKaMM OMacHOCTU npu npoBeaeHNUN MOHTaXXHbIX pa60T W1 3KCnnyaTaunn aBnsatoTCa:

— CeETEBOE NuTatollee HanpsxeHne 220 B nepeMeHHOro Toka c 4YactoTtoi 50 Iu: noakntoye-
HME 3NEKTPUYECKUX LIENEN pacxoAdoMepa AO/MKHO MPOU3BOAUTHLCS TOSbKO MPU OTK/THOYEHHOM
NUTaHuK;

— n3bblITOYHOE AaBneHne B TpybonpoBoge: npucoeanmHeHne un otcoeamHenune N30 ot marm-
CTpanei, NoaBOAALMX M3MEPSIEMYIO Cpeay, AO/MKHO OCYLLECTBATLCS nocne cbpoca MoaBo-
AMMOro AaBneHns 0 aTMocdepHoro;

— MNOoBbILIEHHAs TeMnepaTypa M3MepseMon cpeabl.

4.4 TNepea nposeaeHveM paboT Ha Tpybonpoeoae Heobxoammo ybeanTbCcs C MOMOLLLIO U3Me-
puTeNbHbIX NPUBGOPOB B OTCYTCTBMM OMACHOMO AJiS XKM3HW HaMpsXeHWUs MOCTOSIHHOTO Wiu
nepeMeHHOro ToKa.

4.5 Mpn 3kcnnyataumnm, TEXHUYECKOM O6Cny>xMBaHMM M noBepke Heobxoaumo cobniogatb
TpeboBanus FOCT 12.3.019, «[lpaBun 3KCniyaTaumMu 3neKTPOyCTaHOBOK MOTpebuTenein» u
«[lpaBun oxpaHbl Tpyaa npu aKCnayaTaLumn 3NeKTpoycTaHoBOK noTpebuteneld» ao 1000 B.

5 OpraHbl ynpaBieHusa 1 otobpakeHus
5.1 KHONKuM nMueBoy naHenm

[ns ynpaBneHus pexxvMoM oTobpakeHus 1 NporpaMMMpoBaHUS MapaMeTpoB paboTbl pacxo-
[loMepa UMeeTCs NATb KHONOoK, MpunoxeHue B. KHorkn co cTtpenkamun <Bneso>, <Bripaso>,
<BBepx>, <BHU3> — CnyXaT AN HABMraLumMmW MO MEHIO U U3MEHEHUS 3HAYEHUI NapaMeTpoB.
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Mepexon U3 OCHOBHOMO pexuma paboTtbl B pexxum CEPBUC ans HacTpoiku ocyLLecTBnsieTcst
HaxxaTneM kHomnkn <ENTER (BBOJ)> Ha Bpemsi He MeHee 3 c. Mpubop aBTOMaTMYeCKN BO3-
BPALLAETCA M3 pEXMMa HAaCTPOMKM B pabounid, €CIM KHOMKM Ha NINLEBONM NaHeNn He HaXxunMa-
JIUCb B TeYeHne 5 MuH.

Ans 3aWmThl OT HECAHKLMOHMPOBAHHOMO BXOAA B PEXWUM MPOrpaMMMpPOBaHMS MOXKET MnpuMe-
HATbCS Maposib U (U3MYEcKoe OrpaHuyeHne AocTyna (nJoMbupoBaHWEe NULEBOW MaHenw).
Bce onepaumn HacTpoMKM pacxoaoMepa AO/MKHbI 6biTb 3aBepLUeHbl A0 Hayana YYeTHbIX W3-
MEpPEHMUIA.

5.2 LUudpoBoii utHankaTop

Mocne nofgayv MUTAIOWEro HaNPsHKEHUs NPOUCXOAMT WHWUMAnu3aums BCTpoeHHoro MO wu
camMoaMarHoCcTUKa Yy3noB (KpaTKOBPEMEHHO MosiBUTCA Haanuch: «PIEZOSONIC», Bepcus
MO 1.2) — npouecc 3aHMMaeT OKOMo 5 ¢, mocne 4Yero pacxogomep roTos K pabore.

MHAMKaTOp NMLEBON NaHeNN B ABYX CTPOKax OTOBpaXaeT M3MepsieMble 3HaueHus (PUCYHOK
5.1) — KHOMKM CO CTpenikamu <Beepx> M <BHWU3> MO3BONAIOT BbI6paTh BUAUMbIE NAPaAMETPbI
U3 Crmcka AOCTYMHbIX.

iQl,m’/u  +000103,450; |
iQ2,m’/u  +000103,000 ™

Vim'

i Bpema  29.08.20 12:00 T ;

+000412067,80
v2,m®  +000310993,20
Bpems BkA. 00000:10
Hapabotka 0000001:25

i
|
I
|
| Owmbkm 00000000 | |

PucyHok 5.1 — lNepeMeLlaemMoe OKHO CNMCKa NapaMeTpoB 2-KaHanbHOro pacxogomepa

5.3 CeBetoanoaHblie UHANKATOPbI

Ha nuueBoi naHenu pacrnonoXeHbl AOMNOHUTENbHbIE €ANHUYHBIE MHAMKATOPLI, ANS AMarHo-
CTUKM pabouero coctosiHusl AaTtumnkos M3 Ha NY (pucyHok 5.2).

Lo -
© _1.\5@ — nyd4 1 — cBeToAMOA CBETUTCS 3€eHbIM LIBETOM MpW HOPMasibHOM pa-
60oTe MY. UHAMKaUMS KpacHOrO CBETOAMOAA WM OTCYTCTBME CBEYEHWI
Do rosopuT 06 owmnbkax B paboTe nnn HencrnpaBHOCTSIX.
©® —2\; © — Jlyd 2 — UHAMKaUMUS aHanormyHo nydy 1.

PucyHok 5.2 — MHaMKaumst Ha nvueBoi naHenu 3b coctosiHus NY
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Pacxoaomepsbl yAbTpa3ByKOBble PIEZOSONIC PyKOBOACTBO MO 3KCMAYATALMM

6 MoproTtoBka k pabore Ha o6bekTe
6.1 Pa3MelueHne u MOHTaX

Pa3MelleHne M MOHTaX KOMMOHEHTOB pacxofoMepa MpOou3BOAMTCA COMMAcHO WHCTPYKLMK
38978553.407251.008 1M.

B ToM cnyyae, ecnu MoHTax M3 ocywecTnsncs Ha pabovem Tpybonposoae, noTpebyercs
BbIMOJIHUTL BCE M3MepeHust Ans WY, onucaHHble B MHCTPYKUMKM MO MOHTaXy (3TW pa3mepbl
MCNonb3yTCs AN NporpaMMMpoBaHMs paboTbl U MOBEpPKe pacxoaoMepa).

MpuMeuaHue — lMpu Heo6X0AMMOCTH, MPOM3BOAUTENL U AaBTOPHU30BAHHbLIE CEPBUCHBIE LIEH-
Tpbl OKa3bIBALOT YC/YTY MO HACTPOWKE pacxoAoMepa M BBOZY €ro B 3KCMTyaTaumio.

DNeKTpUYecKne COeanHEHUsI KOMIMOHEHTOB BbIMOJTHAIOTCS COMIacHO BbIOpaHHON cxeme npw-
mMeHenus (Mpunoxenne IN).

Bo3MOXHO 0bbeanHeHMe HECKONbKMX PacXO4OMEpPOB-CHETUMKOB, paboTalowmx B CeTtn
RS-485. MNoMMMO pacxoaoMepoB, K MHGOPMaLMOHHONM CETU MOryT 6biTb NMOAKIIOYEHBI U ApY-
rme ycTpoincTBa, paboTatowme No aHanorMyHoMy npoTokosy, pucyHok .5 (Mpunoxenue I).
Mpn aToM ans obecrnieyeHnst HecKOHMNMKTHOM paboTbl NMpUBGOPOB COBMOAAOT Cneayowme
yCnoBus::

— Ka)KA0MYy YCTPOWCTBY B ceTu RS-485 npucBamMBaeTcst YHUKasbHbIM HoMep oT 0 A0 246;

— Bce ycTpolicTBa B ceTv 1 MO koMnbioTepa A0MKHbI paboTaTh Ha OAHOWM CKOPOCTU 0bMeHa
nHdopMaumun.

MapameTpbl paboTbl HTEpdelica RS-485 ykazaHbl B Mpunoxernun M.
6.2 Mpo6Hoe BKIOUEHHE

Mocne moHTaxka WY u 3anonHeHns TpybonpoBoaa XUAKOCTbIO, pacxoAaoMep rotoB K pabore.
Mpun nogade nUTaHWMa CHayana 3anycKaeTcsl NpoLecc caMoamMarHOCTUKK, Npu 3TOM rpoBeps-
IOTCS OCHOBHbIE Y3/bl U LenocTHOCTb MO — Npu HEMCNPABHOCTSAX NOSBUTCSH COOTBETCTBYIOLLEE
coobLLeHne 06 omnbke.

lMocne 3aBeplUeHNsi HauasbHOW 3arpy3ki M YCMELWHOro BbIMOSIHEHUS BHYTPEHHEN MPOBEPKU
(npouecc 3aHMMaeT okono 15 C), pacxoaoMep aBTOMATWUYECKM 3anyCTUT U3MEpEHWst C UC-
NoNb30BaHWEM MAPaAMETPOB, CKOH(UIypUpPOBaHHbIX MOSb30BATENIEM B MocneaHuii pas (npu
MOHTa)KHOW HacTpOMKe UK NepBoHaYabHOM KOHMOUIYpUPOBaHUM M3roTOBUTENEM) — PE3Y/ib-
TaTbl M3MEPEHUIA 0TOBPA3ATCA Ha CUMBOJILHOM MHAMKATOPE B LMGMPOBOM BUAE.

B paboueMm pexmme nHankaTop oTobpaxkaeT MH(POPMALMIO O HAKOMIEHHOM 3HayeHun obbema
XKMAKOCTU, NpoLUesLlei Yepe3 Kaxabl NOAKMOYEHHbIA MY 1 3HaueHue TekyLlero pacxoaa rno
KaHanaMm m3MepeHus.

MpumeuaHnune — HakonneHHoe 3HayeHve npolweawero obbemMa HauMHaeT U3MEHSTLCS Yepes
15 cekyHa nocne Bkao4deHus npubopa. [JaHHoe BpeMs HeobxoauMo AN Bbixoda pacxogome-

pa Ha CTaUMOHAPHbIM pabounii peXxuM.
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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC PyKOBOACTBO MO 3KCMNAYATALMM

Mpn OTCYTCTBMM pacxofa Ha UMGPOBOM WMHAMKATOpe OTOobpaxaeTcs HyneBoe 3HadeHue
«000000,000», npun aTOM:

— Ha YaCTOTHOM BbIX0A€e OTCYTCTBYIOT UMMYNbChI;

— Ha TOKOBOM BbIXOJle YCTaHaB/IMBAETCA curHan — 4 MA;

— no undpoBoMy MHTepdeECy NepeaaeTcs HyneBoe 3HaYeHMe TEKYLLEro pacxoaa.
6.3 Paboumne peXkMMbl U MEHIO HAaCTPOKHN

PacxonomMep MMeeT pexuMbl, KOTOpble OT/IMYAKOTCS YPOBHEM [OCTyra K OTOobpaxaeMon Ha
MHAMKaTOpe UHGOPMaLMK U BO3MOXKHOCTSIMM MO U3MEHEHWIO HACTPOEK:

— PABOTA — 3KCMyaTaUMOHHbIN peXmnM MoSib30BaTeNsl, YCTaHaBMMBAETCS MpU BKIHOYEHUU
NMTaHUs U 06eCcneYnBaeT CYUTLIBAHUE M3MEPUTENBHOW MHMOPMaUMK 0BCTy>XUBaOLWMM Nep-
COHaJIOM, a TaKXXe MPOCMOTP apXMBHbIX NapaMeTPOB C NMLEBON NaHenu Jb.

— CEPBUC — pexxnum ncnosnb3yeTcs Npu NoaroToBke K paboTe, a Takke nepes nyckoM pacxo-
fomMepa B paboTy Ha MecTe aKcnyaTaumu:

® KOPPEKTMPOBKA NPUBOPHOro BPEMEHW U KafleHAapHbIX AaHHbIX;

e 3aHeceHue cnyxebHol uHbopMaumM B NamsaTb (aapec U CkopocTb B ceTh RS-485, a
TaKXKe ApYrux napaMeTpoB, He BIUSIOWMX HA METPOSIOTUIO);

e 0BHy/eHne UHGOPMaLIMK B apXmBax SHEProHE3aBUCHMON NaMsATH.

Mpy NpoBeaeHUM NEPBUYHON M NEPUOANYECKON MOBEPOK MOJHbIN AOCTYN K MPOCMOTPY U U3-
MEHEHMIO HEOBXOAMMbIX MapaMETPOB 3aLUMLLEH NaposieM:

e yCTaHaBNMBaTb eauHWLbI U3MepeHus pacxoaa (M3/u; M3/c; n/MuH);
® yCTaHaBMBaTb eAUHULIbI U3MepeHns obbeMa (M3; n);
e 337aBaTb NapaMeTpbl 06paboTKM pe3ybTaToB U3MEPEHMST;

® KOPPEKTMPOBATb TEXHO/IOTMYECKMNE NapaMeTpbl,;
® HaCTpauBaTb NMapaMeTpbl 414 nepuoaa 3annucn apxmBoB.

Bbibop pexuma paboTbl pacxoAoMepa OCYLLECTBASETC KHOMKAMM Ha SIMLEBOI naHenm ¢ no-
MOLUbO MeHI0. OTobpaXaeMble Ha MHAMKATOPE MapameTpbl, NpuBeAeHbl B Tabnuuax Mpuno-
XeHus XK, a CTPyKTypa MeHIO 1 ero onucaHue — B MpunoXxeHun M HacTosWEro pyKoBOACTBA.

MeH10 HacTpoiiku NnapaMeTpoB

YTO6bI NEPENTU U3 OCHOBHOIO pexumMa paboTsbl kK MeHto CEPBUC HeobxoanMo yaepXuBaTh B
Ha)KaTOM COCTOSIHMMU KHOMKY <ENTER> He MeHee 3 ¢, 4O MOSIB/IEHUS HA MHAMKATOPE NepBoW
ctpoku CEPBUC.
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OcHoBHble pa3gensl MeHio CEPBUC: O npu6ope, Hactpoitku BIMP, Hactpoiiku MMNP1,
Hacrtpoiiku MMP2, CMeHa naponeii. Ha3HayeHne BCeX MYHKTOB MEHIO NoAPOBHO onncaHo
B [MpunoxeHumn N.

KHonku co cTpenkamm <Bepx/BHW3> MepeknoyaloT pasfesibl MeHl, a nepexoa K pasgeny
(Npu ycTaHOBIEHHOM B CTPOKE Kypcope) BbINOMHAETCS KHOMKkon <ENTER>.

M3MeHsTb napaMeTpbl yAacTCs TOMbKO NOcne BBOAA Maposis, COOTBETCTBYIOLErO npasaM A0-
ctyna nonb3oBatens (ENG wnu  ADM), KOTOpbIM Yyka3aH B pasfiefla MeH
«O npubope|Monb3oBaTtenb».

6.4 3aBoACKMe YCTaHOBKM NapaMeTpoB

MporpaMMMpyeMble HaCTPOMKM XpaHATCA B SHEPrOHe3aBUCUMON NamsaT 3B 1 COOTBETCTBYIOT
3akasy. lNpu 3TOM psiA NapaMeTPOB pPacxoAoMepa MMEKOT 3aBOACKME YCTaHOBKM MO yMOMYa-
HMWIO, KOTOPbIE MOMYT 6bITb U3MEHEHBI C NNLIEBON NaHenn Db KHOMKaMM, a TakKe C MoMOLLbIO
BHelHero MO. OCHOBHbIE U3 HUX YKa3aHbl B Macnopre:

— MAEHTUUKALMOHHbIN HoMep Bepcun MMO;

— CEpPUIAHbI HOMEp W MecsiL/rof U3roTOoBMEHUS;

— AnameTp ycnosHoro npoxoaa Ay (wnm Dn) Ha n3MepuTenbHOM yyacTke Tpybonposoaa;
— YCTaHOBOYHble pa3mepsbl M3l Ha n3MepuUTENbLHOM y4acTKe;

— KanvMbpoBOYHbIE KO3DMULMEHTBI, YUUTLIBAIOLLME COCTaB U3MEPSIEMOI Cpeabl.

MpumeyvaHus:

1) MNpun noctaske pacxogomepa 6e3 NY koadbduumeHTbl koppekummn (Kiopp) 3a4atoTcs paBHbI-
Mu «1,000», a WX YTOYHEHHOE 3HayeHue AOIMKHO ObITb YCTaHOBMEHO notpebuTtenem npwu
BBOZE B 3KCMNyaTaumio COrMacHO MHCTPYKLMM MO MOHTaxYy.

2) Ecnn Ha mecTe akcnnyaTauuMm pacxogoMepa MMeeTcs BO3MOXHOCTb OCYLLECTBUTbL NOBEP-
Ky NpPONVWBHbIM METOAOM C 3a4aHHOW CTENeHbld TOYHOCTM, TO KOAMULMEHT KOppeKkumn
(Kkopp) MOXHO MCNOMNb30BaTh B KAYECTBE KOPPEKTUPYHIOLLIErO NO pe3ynbTaTaM NPOMMBKM.

[ononHuTenbHble 3aBOACKUE YCTAHOBKMU criegylowme:
— BpeMs yAepXaHus 3HaueHus usmMepenuit — 20 c;

— ana uHTepdeica csa3n RS-485: ckopocTb — 9600 6oa (6ut/c); npotokon Modbus RTU
(8 6uT gaHHbIX + 1 CTOMOBLIN 6UT) 6€3 KOHTPOIS YETHOCTU; CETEBOM aapec 1;

— B MeHI0 CEPBUC 3aBoacKue Naposnun Ans rpynmn nosb3oBaTeneil:

USR — 061uit JOCTYN AN NpOCMOTpa, Naposib He 3anpalumBaercs;
ENG — (sHxeHep) naponb 0000000;
ADM - (nosepuTtens) naponb 1234567.

Mocne OKOHYAHMS HACTPOMKU PEKOMEHAYETCS YCTAHOBWUTb HOBbLIA YHWKaNbHbIA Maposb Ha
BXOJ B MEHI0 M3MeHeHusi napameTpoB: «CMeHa naponeii|Mapont ENG» n  «CMeHa napo-

neii|Mapons ADM».
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6.5 KOHTpOnb U U3MEeHeHUe HacTpoek

6.5.1 NMpoBepkn COOTBETCTBUA HACTPOEK pacxoaoMepa YKa3aHHbIM B MacrnopTe pearb-
HbIM XapaKTEPUCTMKAM MOXHO BbIMOSHATL MPU MCMOMb30BaHMM CrELMaNnbHOW NporpaMmbl Ha
MNK. Ons sToro HeobxoAMMO MoAKMOUUTL b K KOMMbIOTEPY Yepe3 npeobpa3oBaTesib MHTEp-
eicoB RS-485/USB, kak nokasaHo B lMpunoxxeHun I, n BOCMONb30BaTbCS NporpaMmmont «Cu-
MacTep», cM. MpunoxeHne K.

Hactpoiikn pacxogomepa (B TOM umcnie BHYTPEHHWI AvaMeTp Tpybbl 1 pabouunii AnanasoH)
crefyeT CpaBHWUTb C MNACMOPTHLIMU AaHHbLIMM.

6.5.2 Koppekuusa npnbopHoii AaTbl U BPEMEHMU MOXET BbINONHATLCS KHOMKaMK C nnue-
BOV naHenu 3b pacxoaoMepa unu U3 NporpaMmmbl «CuMacTep».

Ansa koppekuun B MmeHro CEPBUC pacxopomepa:

— BblbpaTb koMaHabl «HacTpoiiku BIP|Koppekuus yacoB>;

— KHOMKoW <BneBo> Kypcop nocnefoBaTenbHO YCTaHABMBAETCS B MO3NUMIO «AEHb», «Me-
CALp», «FOA», «4acbl», MUHYTbI»;

— B K&XXA0M MO3MLUMM KHOMKaMu <Beepx>, nM60 <BHU3>, N3MeHsEeTCs 3HayYeHne BbIGpaHHOro
napameTtpa.

3anoMUHaHWe YCTaHOBEHHOMO 3HAaYeHMs NPOU3BOAMTCS HaXXaTeM KHOnKM <ENTER>.
Ans koppexkuum yepes MO «CuMacTep> BbIMOSHAIOTCS CeayloLme AehCTBUS:

1) Ha MK 3anyckatoT nporpamMMy «CuMacTep», s 3TOro pasapXuBMpYHOT daiin nporpaMmbl U
OTKpbIBAIOT Nanky SiMaster, B KOTOpoOW BblGUpatoT ncnonHsemblit daiin SiMaster.exe;

2) BblbupatoT koMaHay «Hactpoitkn COM» — B OTKPbIBLIEACS dKpaHHOW OpME, yKasbiBatoT
napaMeTpsl CBSI3M: HoMep NCMNOb3yemMoro COM-noprTa, CKOPOCTb CBSI3U
(38400/19200/9600/4800 6uT/Cc), TaiiMayT onpoca (OonycTMMbl 3HauyeHus oT 100 pdo
2000 Mc). Mpu BHECEHUWM M3MEHEHWI B MapaMeTpbl CleayeT cHavana HaxaTb kHomky «Co-
XpaHuTb», a Nocse KHoMKy «[anee»;

3) BbIGUpatoT koMaHay «MOUCK YCTPOWCTB» — B OTKPbIBLUENCS 3KpaHHOW (hOpMe, yKasbiBaloT
[A1anasoH onpaliMBaeMblX aapecos B ceTu. 10 yMonyaHuio nocneaoBaTenbHO OnpaluvBatoTCs
BCe agpeca ot 1 go 247 (appec 255 3apesepsunpoBaH anst paboTbl C OAHUM PacXoAOMEPOM).

Mpy BHECEHWW M3MEHeHU B MapaMeTpbl ClefyeT CHadyana HaxaTb KHOMKY «CoxpaHuTb», a
nocne KHOMKy «[lanee» — 3aryckaeTcs aBTOMaTUYECKUM MOMCK MOAK/YEHHBIX B CETU
RS-485 npubopoB, nepeyeHb AOCTYMHbIX U3 HUX NOSIBUTCS B cekTope «CnmnCoK YCTPONCTB;

4) B nepeyHe «CrnnCOK YCTPONCTB» KYpCOPOM MbIlUM BbIGMPAIOT NpUBop U, Ha COOTBETCTBY!IO-
LUMX BKIaZKax MHPOPMaLMOHHOIO Nosisi, KOHTPOAMPYIOT paboune napaMeTphl;

5) oTKpbIBalOT BKMaaKky «COCTOSIHME», HA KOTOPOW BbIGUMPalOT KOMaHAy [YCTaHOBUTL AaTy| ANst
KOPPEKTUPOBKU 3HAYEHWIA;

6) 3aKaHUYMBAIOT CEAHC CBA3M HAXATUEM KHOMKM =]
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7 JSkcnayaTtauusa pacxogoMepa
7.1 O6wme cBeageHus

7.1.1 B nacnopTte pacxofomepa cneayeT ykasaTb AaTy BBOAA B 3KCr/yaTaumio, HOMEp akTa 1
[aTy ero yTBepXAeHUs pyKOBOACTBOM MpeanpuaTus-notpebutens. B nacnopte Takke peko-
MeHAyeTCs AenaTb OTMETKM, KacalolwMecs aKCrlyaTauum: cocTaB U3MepsieMon cpefbl, Mecto
YCTaHOBKM, AaHHbIE O MOBEPKE U TEXHUYECKOM 06CNYXMBaHUM, UMEBLLMX MECTO HEUCNPABHO-
CTAX U UX MPUYNHAX.

TUYECKUX YCJTIOBUAX, a TaKXKe NpU TeMmnepaTtype M3MepﬂeM0ﬁ cpeabl HNXxe
W/n Bblille A0ONYCTUMBbIX Npeaenos.

BHUMAHME!
i 3anpeluaeTcs aKCIUTyaTauys pacXOAOMepa B HECOOTBETCTBYIOLUMX K/IMMa- |

7.1.2 Mpy BKIOYEHUM PACXOAOMEp BbINOJHAET CaMOAUArHOCTUKY CBOEMO COCTOSIHWSA, MO 3a-
BEPLLUEHUM KOTOPO/ Ha BbIXOAAX YCTaHABMMBAIOTCH 3HAYEHWSi CUIHANOB, COOTBETCTBYHOLLME
M3MepEeHHOMY MapaMeTpy.

7.1.3 BBeaeHHbIli B 3KCMIyaTaLMio pacxogoMep paboTaeT HenpepbiBHO B aBTOMATMUYECKOM
pexuMe.

7.2 BO3MO)XXHbl€ HEMCNPaBHOCTN U METOAbI X YCTPAHEeHUS

7.2.1 B npouecce 3KkcnyaTaumm pacxoaoMepa MoryT BO3HMKHYTb cbomn B pabote, Tpebyrowme
peakuun obcnyxuBatowero nepcoHana. B tabnuue 7.1 npvBeaeHa MHdbopMaLUms 0 BO3MOX-
HbIX Npo6rieMax 1 cnocobax UX yCTpPaHEHWS.

7.2.2 B cnyyasix HemcnpaBHOCTEN, He MpedyCMOTPEHHbIX B Tabnuue 7.1, Heobxoaumo obpa-
TUTBCS Ha NPEANPUSTUE-U3rOTOBUTENb A1 MOMYYEHNUs! AONOMHUTENBHOW UHbOPMaLIMK.

7.2.3 PeknamaLmm Ha usaenune C noBpeXxaeHHLIMU NnoMbamMu NpeanpusTUs-U3roToBUTENS U C
aedekTamy, Bbi3BaHHbIMK HapylleHUeM MpaBu 3KCMyaTauun, TPaHCMOPTUPOBAHMA U Xpa-
HEHWsI, HE NPUHUMAIOTCA.

7.2.4 PeMOHT pacxofoMepa MOXET MPOM3BOAMTL 3aBOA-M3rOTOBUTENb UM YNOIHOMOYEHHas
Ha 3TO opraHusauusi. Mepen HanpaBNeHWMEM B PEMOHT, 3KCM/yaTUPYHOLLEN OpraHu3auuel
AO/KEH 6bITb COCTaB/IEH aKT, B KOTOPOM YKa3blBAETCs AaTa M 06CTOATENbCTBA BO3HUKHOBE-
HUS OTKa3a.

7.2.5 MNpy HanpaBfeHWM B PEMOHT pacxofoMep AO/MKEH 6biTb OUMILEH OT OCTaTKOB pabouyeli
Cpeabl U ApYruxX 3arpsasHEHUI HA BHYTPEHHUX M BHELLHWX NMOBEPXHOCTSIX.

NMpumMeuaHmne — Npy HEBO3MOXXHOCTU BOCCTAHOBJIEHUSI PacXOAOMeEpPa M3roTOBUTENb MOXET
NPOM3BECTM 3aMeHY BCEro U3aenus, 60 ero KOMNOHEHTOB, Ha aHaNOrMYHBbIE.

7.2.6 W3rotoBuUTENb OCTaBNsSIeET 3a coboi NpaBoO OTKa3adaTb B PEMOHTE NpU HaIN4YUN ABHbIX
NpU3HaKoB HEKBafIMq)VILI,MPOBaHHOFO BMELWIATENbCTBA B KOHCTPYKUUIO pacXxoaoMepa.
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Tabnuua 7.1 — Cnocobbl ycTpaHeHus npobnem

CocTosiHMe, BHELLHee
NposiBNIEHVE U NPU3HAKK

BeposTHas npuunHa

MeTopa ycTpaHeHus

1. Mpu BKKOYEHUN SNIEKTPOH-
Horo 6noka (3b) B ceTb oTCyT-
CTBYET CBEYEHWNEe CBETOAWNOA0B
M MHAMKaTopa

OTCyTCTBYET BHELLHEE CETEBOE
Hanps>XeHne nuTaHua

MpoBepuTb Hannune NuTaoLLe-
ro HanpsbkeHusl Ha KnemMax b
1, Npy ero oTCyTCTBMK, 0bec-
neynTb Nogavy NMTaHus

2. Mpunbop He BXOAUT B PEXMM
N3MEPEHWI, CBETUTCS KPACHbIN
CBETOAMOA

HenpaBusbHO BbIGpaH pexuM
paboTbl Npubopa

MpoBepuTb HacTpoViku 36

MoBpexaeHbl KOHTaKTHbIE CO-
eanHeHus ¢ M3

MpoBepuTb HaAEXXHOCTb KOH-
TAKTHbIX coeanHeHui ¢ M3N

Het Boabl B Tpy6onposoae

Y6eantecb B HanNunn BoAbl B
Tpybonposoage

3. MNepuoanyeckn ceeTuTCA
KpacHbIV CBETOAMOA

Hanuuve Bo3ayLWwHONM Npobku

OTKpoITe BO3AYLWHWUK W yCTpa-
HUTE BO3AYLUHYIO NPO6KY

Hanuuve TBepAbIx BKpanieHui
B XKMAKOCTU WUIIN BO3AYLUHBIX
ny3blpeii B XXMAKOCTU Mo 06be-
MaM, NPeBbILIAIOLLMM yKa3aH-
Hble B P2

YCTpaHUTL HapyLIEHUS YCOBUIA
3KCMyaTaLmm

4. MMokaszaHusa pacxoaa co Bpe-
MeHeM HapacTaloT 6e3 sBHbIX
NPUYMH

OT/0XXEHUS HA BHYTPEHHEN
nosepxHocTu NY npusenu K
YMEHbLUEHWIO BHYTPEHHErO
Avametpa Tpy6bl

OuMCTUTb BHYTPEHHIOIO MOBEPX-
HocTb WY unu 3ameputb daktu-
YECKWI BHYTPEHHUI ANaMeTp U
nepenporpamMmmMpoBaTb npubop.
Mpou3secTn noBepky

5. He ynaetca yctaHoBUTb
CBSI3b C PAaCXOAOMEPOM MO WH-
Tepdeiicy RS-485

OLWMB0YHO YKa3aH CETeBoN
afipec UM CKOpoCTb CBSA3U

MpoBEpWTL NPaBUILHOCTL
YCTaHOB/IEHHOTO ajpeca B WH-
(bopMaLMOHHON CETU U CKOPO-
CTU CBA3N

He cornacoBaHo coeamnHeHve
060pyA0BaHMs CBSA3M

MpoBepuTL UCNpaBHOCTbL 060-
pyaosaHus cssa3u ¢ MK (npeob-
pa3oBaTenb MHTepdeiica)

6. BbixoaHoW Tok 6onbliue 20 MA
nnn mMeHbwe 4 MA

TOKOBbIV BbIXOA pacxoaoMepa
noBpexaeH

Heobxoaum pemMoHT y U3roTo-
BUTENSI

7. U3mepeHus HecTabunbHbl,
NOrPELLIHOCTb U3MepeHust npe-
BbILLAET AONYCTUMYIO

OTNOXEHMS Ha U3nyYatoLeit
nosepxHocTu M3 mMewarowme
npoxoxzaeHwuto ¥3 curHana

OunCTUTb U3NyYaloLLyto Mo-
BepXHOCTb M3 1 mMecTo nx
YCT@HOBKM OT rpsiaun

HeucnpasHbl KOMMOHEHTbI
pacxogomepa

MoAroToBUTL KOMMNMIEKT AOKY-
MEHTaUMW Ha MECTO YCTaHOBKM,
BbICNaTb U3roTOBUTESIO BMECTE
¢ pboTo/BMAEO CBMAETENLCTBA-
mu. [locne nonyyeHus oTeeTa
MN3roTtoBuTENS O FOTOBHOCTUN
NPUHSATL NPUBOP — BbICNATL Ero
NS PEMOHTa
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8 TexHuuyeckoe OGCJ‘IY)KMBaHMe U NOBEepKa

8.1 TexHuueckoe 06CnyXunBaHWe NPOBOANUTCS HE peXxe OAHOro pasa B LWEeCTb MecsLueB U Co-
CTOUT B YAQNEHUM NbIW U FPsi3n, a Takoke NPodUNaKTUYECKMX OCMOTPOB, NPU KOTOPbIX MpPO-
BEPSIIOT:

— LE€JIOCTHOCTb KOpMnyCoB, OTCYTCTBME Ha HUX BMATUH U BUAUMbIX nospemneHm‘/'l;

— HaAEXHOCTb KpenneHns BUHTOBbIX COEAMHEHMI 1 caMoro usaenus B pa6oqu NOJTIOXXEHUN;
— OTCYTCTBME NPU3HAKOB NOTEPU Fr’EPMETUHHOCTU B JIMHUAX NOABOAA AaBJIEHUA,

— OTCYTCTBUE NOBpeXAeHUA U3014Unn B COEANHUTENIbHBIX 3NIEKTPUHECKNX Ka6EJ'I$IX;

— COCTOsIHME 3a3eMieHns (3a3eMnsatolme 60MTbl A0/KHbI 6biTb 6€3 PXXaBUMUHbI U 3aTAHYTHI —
Np1 HEOBXOAUMOCTU OUYUCTUTL U MOATAHYTH);

—yﬁe,U,I/ITbCﬂ B UCNPaBHOCTU 3NEKTPUYECKNX KOHTAKTOB KNEMMHUKa (I'Ipl/l HeobxoanMoCTK
noATAHYTb BUHTOBbIE COeANHEHUA KJIEMMHOW KOJ'IO,U,KVI);

- Y6E,D,VITbCFI B HaAeXHOCTU yNIOTHEHNA NOABOANMBIX kabenein.

SANPELLAETCA skcruiyatauusa pacxoaoMepa € BUAMMbIMU MeXaHUYECKU-
MM NOBpEeXXAEHUSIMMU.

8.2 Mpu 3KcnnyaTaumMmn pacxoaoMep MNoAaBEPraeTcsl NepuoANYECcKoi NMOBEPKE B COOTBETCTBUM
C MacnopTHbIMKA AaHHbIMK. [loBepka pacxodoMepa MpoBOAMTCS MO (YHKUMSIM M3MEPEHWSI
obbeMa M pacxoAa B COOTBETCTBUM C METOAMKON MOBEPKU, YTBEPXKAEHHOW B YCTAHOBNEHHOM
nopsiake. Mpu 3TOM NepBuYHas NoBepKa:

1) npubopoB c NY un ycnoeHbiM anametpoM [y<1600 MM — npoBOAWUTCS MPOSIMBHLIM WU
MMUTALMOHHBIM METOAOM NO «MeToaMKe NOBEPKW» Ha NPeanpUSTUN-U3rOTOBUTENE;

2) npubopos ¢ UY u ycnosHbiM gnametpom [y>1600 MM — NpOBOAMTCA MMWUTALMOHHBIM Me-
TOAOM No «MeToanKke MOBEPKM»;

3) npubopos 6e3 NY nposoauTcsa no «MeToaMKe MoBepKM», B COOTBETCTBUM C KOTOPOW MO-
Bepka Db npubopa OCyLLECTBMAETCS HA NPEANpPUATMM-U3rOTOBUTENE, a OMpeaeneHne U Beoa
reoMeTPUUYECKMX MapaMeTPOB M rpafyMpoBOYHbIX KO3(MULIMEHTOB OCYLLECTBISIETCS Ha MecTe
3KCMyaTaumu B MPUCYTCTBUK NMOBEPUTENSI.

8.3 YCTaHOB/EHHbIM MEXMNOBEPOUHbIi MHTEpBan — 4 roga.
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9 KoMniekTHOCTb

9.1 PacxoaoMep, B 3aBUCMMOCTM OT pa3MepoB YC/IOBHOIO AMaMeTpa Tpybonposoaa [y, umeet
pasHblil COCTaB:

—ana Ay ot 50 go 150 MM — noctaenseTcs ¢ NY, Ha KOTOpbIX B AepXaTensx y)Ke ycTaHoBe-
Hbl M2I1;

—ana [y ot 200 go 600 MM — nocTaBnsieTcs kak ¢ Y, Ha KOTOpbIX yXe yCTaHoBneHbl [2r1,
Tak u 6e3 WY, Ho B komnnekTe ¢ M3M un nx aepxaTensaMu Ans nocneaytollert NpMBapkn Ha
paboyeM Tpy6onposoae (CornacHo MHCTPYKUMKM no MoHTaxy 38978553.407251.008 UM);
—ans Oy cebiwe 600 MM — NocTaBnstoOTCA Tosbko M3MN ¢ gepxaTtensamu Ans nocneayoLwein
npvBapkn Ha paboyem Tpybonposogae  (COrnacHO  WMHCTPYKUMM MO MOHTaxy
38978553.407251.008 UM).

9.2 [1na noctaBnsieMoro 6e3 namepuTenbHOro yyactka pacxogomepa (M3 BpesaoTcs B Tpy-
6y) KOMNEKTHOCTb YKa3aHa B Tabnuue 9.1.

Tabnuua 9.1 — KOMNNEKTHOCTb CPeACTBA U3MEPEHUI

HanmeHoBaHuWe 1 ycnoBHoe 0o603HaueHve Konunyectso
DNEeKTPOHHbIN 6nok pacxoaomepa PIEZOSONIC 1 wr.
MNbe3oanekTpuyeckme npeobpasosarenm (M301) 2 /4 wr.*
CoeanHuTenbHble kabenu PK 50-2 ana M3 COrfacHo 3akasy
KoMnneKkT MOHTa)kHbIX YacTen anga M3M:
— pepxatenb N3N ¢ raikoit (Mo Yncy AaTHMKOB) 2/ 4 wr.
— YMIOTHUTESIBHOE KOJbLO (MO YMCY AATUYMKOB) 2/4 wr.
Macnopt. M3M-3-4 (Ha KOMNAEKT U3 2 WT.) 1/2uwr.
MNacnopT. 38978553.407251.008 MNMC 1 3k3.
PykoBoacTBo no akcnnyataumun. 38978553.407251.008 P2 1 3Kk3.¥*
o 1 k3.
MHCTpyKumMs No MOHTaXy u HacTpovke. 38978553.407251.008 UM Ha napTHio **
1 k3.

MeToamnka nosepku. MM 208-002-2021

Ha napTui**

* Konunyectso OroBapuBa€eTCs Npu 3aKase.
*ok [ocTyrnHO B 3N1EeKTPOHHOM BUAE Ha caiTe U3roToBUTENS.

9.3 [Ina nocraensiemoro ¢ NY pacxogomepa KOMMIEKTHOCTb NpuBeaeHa B Tabnuue 9.2.
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Tabnuua 9.2 — KoMNIeKTHOCTb CPeACTBA U3MEPEHUI

HanmmeHoBaHue 1 ycnoBHoe 0603HaYeHne Konuyectso
DNEKTPOHHBIN 6510k pacxogoMepa PIEZOSONIC 1 wr.
M3MepUTENbHbIN y4acTok ¢ ycTaHoBNeHHbIMK 3N (ana Ay ao 600 mm) or 102 wr.*
CoeanHuTenbHble kabenun PK 50-2 ana M3 COrflacHoO 3aka3sy
Macnoprt. MN3M-3-4 (Ha KOMNAEKT U3 2 LWT.) 1/2uwr.
Macnopt. 38978553.407251.008 NC 1 k3.
PykoBoacTBo no akcnnyataummn. 38978553.407251.008 PS 1 9K3.**
MHCTpyKUMS MO MOHTaXy M HacTpolike. 38978553.407251.008 M Ha ngp?:j;o %
MeToavka nosepkw. M 208-002-2021 L.
Ha napTuo

* Konnyectso 1 napameTpbl noctasnsieMoro MY orosapvsaroTcs npu 3akase.
** JOCTYMHO B 3M1EKTPOHHOM BWAE Ha CalTe U3roTOBUTETSI.

10 MapkupoBka, NJIoM6MpoBaHME M YNaKOBKa
10.1 MapkupoBka

10.1.1 U3penne MOXeT 6biTb MAEHTUPUUMPOBAHO MO €ro NPOU3BOACTBEHHOW MapKMPOBKE.
MapKk1poBKa BbLIMOSIHEHA B BMAE HaKelky Ha BOKOBOM CTOPOHE 3MEKTPOHHOroO 650ka U Co-
Aepxut (pucyHok 10.1):

— NTIOroTvN NpeanpuUsTUS-U3roToBUTENS;
— 3HaK YTBEPXAEHMS TUMNA CPEACTBA U3MEPEHUIA;

— 3HaK 0bpalleHnst NPOAYKLUMN Ha pbiHKE rocyaapcTB TaMOXXEeHHOro Co3a;

— HaMMEHOBaHUE M34enns U YCNoBHoe 0603HadeHne ucnonHerus (Mpunoxenune A);
— 3aBO/ICKOV cepuiiHbIii HoMep (S/N), Mecsil, U roa U3roTOBNEHNS;

— CTeneHb 3aluThbl OT BO3AENCTBUA BOAbl M Nblin 36 no MOCT 14254 (koa IP);

— pabouas TemnepaTtypa akcnnyataummn ans 36 (T=0...+50°C);

— CTeneHb 3almMTbl OT Bo3AencTBuMs Boabl M Nbinv YMP no FOCT 14254 (kop IP);

— Hagnucb «CaenaHo B PO»;

— URL MHTEpHET-CalTa U3roToBUTENTSI.

10.1.2 Ha uaMepuTenbHOM yyacTke A0MKHbI 6biTb HaHeCeHbl 0603HaYeHns, B COOTBETCTBUM C
TEXHUYECKON AOKYMeHTaLMell 3aB0Aa-M3roToBUTENS Ha JaHHOe usgenve.

10.1.3 Mapkuposka aepxateneli M3M npoussoautcs umdpamu (1, 2, 3, 4) no napam (pabo-
TalOLWMM B OAHOM Jlyye AaTUMKOB), HaUMHasi C YCTAHOBMIEHHOMO MO MOTOKY MepBbIM.
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PIEZUS @ [ H [
PIEZOSONIC-11-0100-d-008-1-0

S/N: 000003, Ucn.36 IP65;
[ Wen.¥NP IP&7; T=0...50 C°
, uarot. 07.2020

Caenavo B PO WWw.piezus.ru

PucyHok 10.1 — MpumMep naeHTUbUKaLMOHHOM Haknenku ana b

10.1.4 TpaHcnopTHas MapKMpoBKa rPy30BbIX MECT C ynakoBaHHbIMM NpubopamMun JO/MKHa COo-
otBeTcTBoBaTh TOCT 14192 1 KOMMMIEKTY KOHCTPYKTOPCKOW AOKYMEHTaLMMU.

Ha awwk ¢ npubopamy A0MKHbI HAHOCMTbCA MaHMMYMSILUMOHHbIE 3HAaKM «Bepx, He KaHTo-
BaTb», «OCTOPOXHO, Xpyrnkoe». MapKnpoBaHue JO/MKHO BbiTb HaHeceHO Ha bymaxkHble, da-
HepHble ApNbIKK TUNorpadcKnM CrocoboM, LITEMMENEBAHNEM, OKPACcKon Mo TpadapeTty unm,
B 3aBMCMMOCTM OT YC/IOBWUI TPaHCMOPTMPOBaHMS, HEMOCPEACTBEHHO Ha ALUMK OKpPackow Mo
TpacdapeTy. HavMeHoBaHuWe rpy3onofiydaTens M NyHKTa HasHa4yeHusl JOMYyCKaeTCsl HaHOCUTb
OT PYKM YeTKO 1 pa3bopumso.

10.2 Mnom6upoBaHue

10.2.1 ins noATBEP)XAEHMUS BbIMNOTHEHHOW NEPBUYHON MM NEpUOAMYECKON NOBEPOK, a TaK-
e WCKIOYEHUS] HECAHKLIMOHMPOBAHHOrO BMELLATENbCTBA B HACTPOWKKM, MIIOMOMpPOBaHMeE
NPOU3BOANTCS B MECTax 3aKpen/ieHUs KpbILWKX Kopryca.

10.2.2 MnoMbupoBaHne OCYLLECTBSIETCS YCTAHOBKON MacTU4HON nnoMbbl OTK unu nosepwu-
Tensl Ha KOPNyCHble BUHTbI KOHCTPYKUMK Db.

10.3 YnakoBka

10.3.1 PacxooMep ynakoBaH B CreuuasnbHyl0 Tapy M3roTOBUTENSI, BbIMOJIHEHHYIO C YYETOM
TpeboBaHuii FOCT 9.014.

10.3.2 [lonyckaeTcsl ynakoBKa MOHTaXKHbIX YacTel pacxoAoMepa B OTAE/bHbIN SLIMK.
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11 TpaHcnopTupoBaHME U XpaHeHue

11.1 MNpy 1CNONB30BaHWK LUTATHON Tapbl U3rOTOBUTENSI PACXOAOMEP MOXET MepeBOo3nThCS B
3aKpbITOM TpaHcrnopTe noboro Tmna u Ha nboe paccTosHve. MNepeBo3ka MOXET OCyLIeCTB-
NATbCA NpU TemnepaType OKpyXarowero Bo3ayxa ot -35 ao +55°C, ¢ cobniogeHnem mep 3a-
WMTbI OT YAApPOB 1 BUOpaLui.

11.2 PacxogoMepbl B TPAHCMOPTHOM Tape BblAEPXXMBAIOT BO3AENCTBME BUOPALMKU ANs rpynnbl
F3 no NOCT P 52931.

11.3 PacxozoMepbl [O/MKHbI XPaHUTLCS B TPaHCMOPTHOM Tape. CrieayeT BbibuMpaTb BEHTU/IU-
pyeMble MOMELLEHNS], TAE WCKIIOYEHO 0Opa3oBaHME KOHAEHCaTa Ha MOBEPXHOCTW. Bo3ayx
MOMELLEHMSI HE [OMKEH COAEPXaTb Mblfv, NMApOB KUCIOT U LWENOoYel, a Takke rasos, Bbi3bl-
BalOLMX KOppo3uto. TemnepaTtypa npu xpaHeHun ot -10 go +50°C.

12 rapaHTum usrorosBurtens

12.1 FapaHTHiHbIE 06513aTeNbCTBA U3rOTOBUTENS B TeYeHUe 12 MecsILleB C MOMEHTa MOHTaxa
n3aenus, KoTopblii PUKCUPYETCS B NMacnopTe, Ho He 6ornee 24 MecsueB C AaTbl MPOAAXMN.

12.2 B cnyyae BbIXOAa U3AENMA U3 CTPOSA B TEYEHWE rapaHTUMHOrO CpoKa, Mpu YC/IOBUK CO-
6ntoaeHnst NoTpebuTeneM npaBui TPAHCMOPTUPOBKM, XPaHEHWUS, MOHTaXa M 3KCMyaTauu,
npeanpusTUe-n3roToBUTeNb 0653yETCs OCYLLECTBUTb €ro 6ecniaTHbIi PEMOHT W/IM 3aMeHy.
[Jnsi peMoHTa 06paLlaTbCs Mo aApecy, ykasaHHOMY B NMacropTe u3genvs.

13 Pecypc n cpok cny»6bl
13.1 PexxuM paboTbl — HENPEPbLIBHBbIN.
13.2 CpegHsig HapaboTka Ha 0Tka3 B HOPMasbHbIX YCIOBUSX, He MeHee — 65700 u.

13.3 CpeaHuit cpok cnyx6bl — 10 neT (OaHHbIA MOKa3aTeNlb HAaAEXHOCTU YCTAHOBEH ANS
HOpPMarbHbIX YCNOBMWI paboTbl: HearpeccuBHasi cpeaa, Temnepatypa +(20 £5)°C, Bubpaums u
TPsSICKa OTCYTCTBYIOT).

13.4 CpegHee BpeMsi BOCCTaHOBMEHNs paboTocnocobHOro COCTosiHMA pacxogoMepa — He 60-
nee 1,5 yacos.

14 CeepeHus 06 yTunusauum

14.1 U3penne akonornyeckn 6e30macHO: He COAEPXUT SA0BUTHIX BELECTB U XMMUYECKMX
MaTepuaroB, He NPeacTaBNseT ONacHOCTM NS 300POBbS YENIOBEKA U OKPYXXAIOLLEN npupoa-
HoW cpeapbl.

14.2 0 UCTEYEHMM YCTAHOBMIEHHOO CPOKa CYX6bl MOPAAOK YTUAU3ALMM ONpeaenseT opra-

HM3aUMs, SKCNyaTUpyloLLas U3aenve.
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MPUNOXXEHUE A CtpykTypa ycnoBHOro o6o3HaueHus ans 3akasa

Koa ycnosHOro 0603HaueHusi pacxofoMepa-cyeTumKa:

PIEZOSONIC | -XX | -XXXX | -XX | -XXXX | -XX | -XX | -XX | -XXXXX
1 2 3 4 5 6 7 8 9

1) TMn pacxoaomepa;

2) Mmoancdvkaums:
11 — oaHoKaHanbHbIV ogHony4yeBoit, M3M 1 napa;
12 - oHoKaHanbHbIV AByxy4eBo, M3M 2 napsbl;
22 — aByXKaHanbHbIM, MO OAHOMY Ny4y Ha kaHan, M3M 2 napsl;

3) ponycTumoe AaeneHue:
PN10 - 1,0 Mra;
PN16 — 1,6 Mla;
PN25 — 2,5 MlMa;

4) U3MepuTEenbHbIN Y4acTok:
LV — WY He NocTaBnsieTcs, 3NEKTPOHHbIA 610K Bepcumn LV, MOHTaXHbIA KOMMNeKT(bl);
HV — WY He nocTaBnsieTcsi, 3NeKTPOHHbIN 6510k Bepcun HV, MOHTaXHbIA KOMMAeKT(bl);
DN - c Y (Ay ot 50 go 2000 mm);

5) avaMeTp M3MepuTEnbHOrO yyacTka (419 ABYXKaHanbHOrO MCNOsIHEHWs anametp UY
yKa3biBaeTcs B hopmate XXXX/XXXX):
XXXX — 6e3 u3mMepuTenbHOro y4acTka;
¢naHueBbie NY, MaTepran NPOTOYHON YacTU HepXKaBeoLas cTanb, GpnaHubl —
yrnepoamucrasi ctanb:

0050 - [ly 50;
0065 - ly 65;
0080 - 1y 80;
0100 - 1y 100;
0150 - [y 150;
0200 - [y 200;
0250 - [ly 250;
0300 - [y 300;

¢naHuesble WY, MaTepuan NpoTOYHONM YacTu yriepoancTas cTanb, GraHubl —
yrnepoavcTas crasib:

0125 - [y 125;
0150 - [y 150;
0200 - 1y 200;
0250 - [ly 250;
0300 - Ay 300;
0350 - [y 350;
0400 - [y 400;
0500 - [y 500;
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0600 - /1y 600;
0700 - [ly 700;
0800 - /1y 800;
0900 - /1y 900;

1000 - Ay 1000;
1200 - Ay 1200;
1400 - [y 1400;
1600 — 1y 1600;
2000 - [y 2000;

6) MaTepuan npoTo4HoM YacTu (B crydae asyx MY matepuansl ykasbiBatoTcs B hopmate
XX/XX):
SS — HepyxaBetoLas cTasb;
MS - yrnepoaucras ctanb;
XX — apyroe;

7) matepvan dnaHues (B cnydae asyx WY maTepuansl ykasbialoTcs B popmate XX/XX):
MS - yrnepoaucras cTtanb;
XX — apyroe;

8) anekTpuyeckoe npucoeamHeHne gatyumnkos M3M:
65 — M3 — anekTpuyeckuin pasbem DIN 43650C (IP65);
67 — M3 — anekTpuyeckuin pasbem M12x1 (IP67);
68 — M3 — kabenbHblii BBOA (IP68);

9) annHa kabens (CyMMUPYIOTCS BCe ANIMHBI OT Kaxkaoro N3N, ans kaxaoi napsl M3MN
MCMonb3yeTcsl 0AMHaKoBas AfvHa, Ans ABYX pa3Hbix nap M3 anuHa ykasbiBaeTcs B
dopmate XXXXX/XXXXX):

00000 — 6e3 kabens;
XXXXR — PK-50 ot 20 go 2000 m (MakcuManbHasa anmHa 4x500=2000 M), Hanpumep
20 ™ - 0020R.

MpuMmevanHus:

1. MNpw 3akase npubopa C ABYMS HE3ABUCUMbBIMU KaHanamu ans paboTsbl B pa3Hbix Tpybonpo-
BOAaX, yKasblBaloTcsl yepe3 apobb "/" 3HaueHust napameTpos: [y, cnocob ycrtaHosku 3.
TpybonpoBoabl, Ha KOTOpbIX paboTaloT AaTyMKM pacxoAoMepa, MOryT OT/M4YaTbCs Mo Aua-
MeTpamM, cornacHo ycnosmam:  0,5-Ayl1</[ly2<1,5-Ayl.

2. lWkana n3mepeHns pacxoaa BblbMpaeTcs B COOTBETCTBUM C AMana3oHOM U3MepeHust pac-
x0808B (Qmax---Qmin) AN COOTBETCTBYIOLWMX YCNOBHbIX AnameTpoB [y, ykasaHHbIX B Tabnuue
A.l.

MpumeyaHue — B Tabnuue YKa3aHbl 3Ha4YEHUA pacXoaoB ANd UCNOJTHEHUA C NPAMbIMU
N3MEPUTENbHbLIMU Y4aCTKaMW.
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PYKOBOACTBO MO 3KCMAYATALMM

MpopomkeHue npunoxeHus A

Tabnuua A.1
YCnoBHbIN HwxHWi1 npeaen BepxHuin npeaen
AnaMeTp U3MepeHUs pacxoaa U3MepeHusi pacxoaa
Ay (Dn), MM Quin, M*/4 Qumax, M*/H

50 0,47 73

65 0,8 124

80 1,2 186
100 1,87 290
150 4,24 656
200 7,5 1164
250 11,8 1830
300 17,0 2640
400 30,72 4800
500 48,00 7500
600 69,12 10800
700 94,08 14700
800 122,88 19200
900 155,52 24300
1000 192,00 30000
1200 276,48 43200
1400 376,32 58800
1600 491,52 76800
2000 768,00 120000

Mpumep o603HaueHns pacxogomepa:
PIEZOSONIC-11-PN16-DN-0100-MS-MS-65-0020R, 4TO COOTBETCTBYET:

npubop NOCTaBNSIETCA OAHOKaHaNbHbIA OAHONYYEBOW; AOMyCTMMOe AaBneHue 1,6 MMa; ¢
n3MepuTeNbHbIM yyacTkoM [y 100; MaTepvan npoTOYHOM YacTu yriepoaucTas Ctanb; Ma-
Tepuan dnaHUeB yrnepoaucrasl Cranb; 3MeKTpuyeckoe npucoeavHeHne aatumkos 1301

anekTpuyecknit pasbeM DIN 43650C (IP65); anvHa kabens 20 M.

MpumeuaHune — Mpu 3akase aaTunkos MM yKa3bIBAOT BU/ SNEKTPUUECKUX NMPUCOEANHEHWIA

B KoAe:

— M3M-3-4 — pa3bem DIN 43650C (IP65);
— MN3M-3-4-M — pa3vem M12x1 (IP67);
— M3N-3-4-C-100 — kabenbHbiit BBOA (IP68), Hanpumep, 100 M (nocneaHsist umdpa).
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Pacxoaomepbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCNAYATALMM

MPUNOXXEHUE B Na6apuTtHble U YCTaHOBOYHbIE pa3Mepbl

h
-
b
W

PucyHok b.1 — BHeLWHWUIA BUA, KOMMOHEHTOB pacxoAoMepa: NpUMepP U3MEPUTENbHOMO y4acT-
Ka C YCTaHOBNEHHbIMM AaTunkamm N3N (6e3 coeanHUTENbHBLIX Kabenei) n b

TpydonpoBod

flsesongeodpazofamen

)

Mecmo nnomdupobky npoBonoxod u
nnamdod

11

a) 6)

PucyHok B.2 — cnonHeHns M3MepuTENbHOro yyacTKa:
a) ¢ U-o6pa3HbiM Tpybonposoaom;
6) C NpsIMbIM TPY6ONPOBOAOM MO OAHONYYEBOM CXEME
C AMaMeTpasnbHbIM PacnonoXeHNeM aKyCTUUECKOro KaHana

© 2021 PIEZUS | Bepcuma 01-2021



Pacxoaomepbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCNAYATALMM

MpopomkeHue npunoxeHus b

78

6) i B)

PucyHok b.3 — Bua MN3MM-3-4 ans UCNonHeHWIA:

a) IP65 c pasbemomM DIN 43650C (KOHTaKTbI: @ — 06WwuiA; 1 — cUrHanbHBbIN)
6) IP67 c pasbemMoM M12x1; B) IP68 ¢ kabenbHbIM BBOAOM

| Pasbem M12x1 (IP67)

a) — 61 -

KabenbHbI
BBoA (IP68)

6) ':, = B

— -

PucyHok b.4 — lNabapuTtHble pasmepbl agaTumkos M1301-3-4:
a) ncnonHenue IP67 ¢ pasbemoMm M12x1; 6) ncnonHeHue IP68 ¢ kabenbHbIM BBOAOM
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Pacxoaomepbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCNAYATALMM

MpopomkeHue npunoxxeHus b

36

PucyHok B.5 — Maitka ans 3akpennexus N3 B agepxaTene

laiika

Konbuo ynnoTHuTensHoe \
nan ‘

\
Lepxartens M3l

PucyHok b.6 — 3akpennenue M3 B aepxatene Ha Tpybe
C MCMO/b30BaHMEM YMIOTHUTENBHOMO KOJbLA
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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC PyKOBOACTBO MO 3KCMNAYATALMM

MpopomkeHue npunoxeHus b

-
U mb

— -
X1 OUIiiYS nani, 3 nanz 4

103*

L O “ 9
M12,d=2..5 /M16, d=4,.8
199*
.| ©
o
2
CJ &l
§ | 295 | 395
166"

* CnpaBoYHbIE pa3Mepbi

PucyHok B.7 — lNabapuTHble pa3mepbl 31eKTPoHHOro 6510ka (kabenbHble BBOADI,
npy Heo6XoAMMOCTW, MOTYT YCTaHaBNMBATLCS GOMbLUEN ASIUHBI)

MNpumeuaHue — lMpeanpusTUE-U3roTOBUTENb OCTaB/SIET 3a COBOM NpPaBoO Ha BHECEHWE B
KOHCTPYKLMIO M CXEMOTEXHUYECKOE pPELLEHWE W3AENUSI U3MEHEHWI, He yXYALaloWwmxX ero xa-
PaKTEPUCTUK.
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PYKOBOACTBO MO 3KCMAYATALMM

Pacxoaomepsbl yAbTpa3ByKOBble PIEZOSONIC

MpopomkeHue npunoxeHus b

Knemmbl nogknovyeHus uenen Ha neyatHon nnarte 3b

o 0| lolelelolelelololele @@|®@®®@®
L N A A Bl = 2| = +|[ = +||= +|=- +]| - +|- +
220 VAC ANALOG 1 2 1 2 3 4

PucyHok B.8 — PacnonoyeHue Lenei Ha KIeMMHUKE 3NeKTPOHHOro 61oka
[NSi 5NEKTPOMOHTaXa

BapuaHTbl noaknoueHuns uenen M3

CxeMa MoHTaxa M3l
nan
— PasbeMbl KabenbHbii
= Llenu DIN BBOZ,
aTumKa

1 o 5 it 43650C M12x1 nposoja
2 L curHan 1 1 Genbiit
3
® Kopnyc @ 4 KOPWUUHEBbIN

PucyHok b.9 — MogkntoyeHne Lenen gatyvka M3M
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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC PyKOBOACTBO MO 3KCMNAYATALMM

MPUJIOXXEHUE B JinueBasi naHesib UHAUKALIMM U YripaB/ieHust

PaCXOﬂOMep UMEET cneayone aneMeHTbl ynpaBsieHna n UHanKauuun:

PIEZOSONIC

YNLTFAIBYKOBOH PACXOAOMER

PucyHok B.1 — Ha3HaueHMe 3N1eMEHTOB IMLIEBOI NaHenu Kopryca:
1 — 2-CTPOYHbIN MHAMKATOP; 2 — UHAMKaUMS paboyero cocTosiHus aaTymkos M3MM;
3 — KHOMKa nepeMeLleHns Kypcopa BeBo; 4 1 5 — ABe KHOMNKKW nepeMeLLeHnst Kypcopa BBEPX
Unn BHKU3; 6 — KHOMKa nepemelleHuns Kypcopa Brnpaso; 7 — <ENTER (BBOA)> — kHomnka noa-
TBEpPXKAEHUS BbIbOpa KOMaHAbl NPy NPOrpaMMMpPOBaHNA U MPU HaBMraumMm no MeHlo.

Mepexon M3 OCHOBHOrO paboyero pexuma B pexxum Hactpoiku (CEPBUC) ocyuiectensieTcs
HaxxaTnem KHonkn <ENTER> Ha BpemMs He meHee 3 c. Mpubop aBTOMaTMYECKN BO3BPaLLAETCS
U3 peXMMa HACTPOWKMN B paboumii, €Criv KHOMKM Ha NULEBOW MaHenu He HaXMManuch B Teye-
Hue 5 MuH.

BosBpaT Ha npeapiaylmii ypoBeHb MeHIO (0TKa3 OT M3MEHEHMS MapameTpa) OCyLIeCTBNsSEeTC
Ha)XXaTUEeM KHOMKKU <BBepx> Ha BpeMs He MeHee 3 C.

[ns 3awmTbl OT HECAHKLUMOHMPOBAHHOIO BXOAA B PEXMM NPOrpaMMMpOBaHUSI MOXET NpumMe-
HATbCS Naposb (CM. MEHI0 NporpaMMmpoBaHms, MpunoxerHue N) n dursnyeckoe orpaHMyeHne
poctyna (nnomMéupoBaHue Kpbiliku 3B).

YT106bl M3MEHWUTb 3HAYEHME NPOrpaMMIPYEMOro NapaMeTpa WUCMosb3YTCA KHOMKKU CO CTpen-
KaMmu:

<BnpaBo> — BblbupaeTca pa3psn 3HaveHus napameTpa (Bblbop NOATBEPXKAAETCS MUraHUEM
COOTBETCTBYIOLLErO 3HAKa);

<BBepx> — OCyLeCTBASETCA UMKIMYECKOE n3mMeHeHne undpbl BbibpaHHOMo paspsaa.

KHonka <ENTER> pansi Bblbopa NyHKTOB MEHIO WAV MOATBEPXAEHVS BBOAA M3MEHEHHOro
3HayeHus.
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Pacxoaomepsbl yAbTpa3ByKOBble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

NMPUNIOXKEHUE I' dnekTpuuyeckue noaKsIloueHus

Ha cxemax undpamm 1, 2, 3, 4 0603HayeHbl HoMepa AaTunkoB M3M1, yCTaHOBNEHHbIX Ha TPY-

6e; CTpenKOl\;I NOKa3aHO Hanpae/ieHWe ABMXEHUA NOTOKa XXUAKOCTU.

OaHOKaHasbHbIN pacxogoMep C OAHWUM JIyHOM

3nekTpoHHbLIN BNok pacxogomepa

- MunnuamnepmeTp
=2
O | Uens curan + (kakan 1) A, PA1
O 1+ - —
o) = ‘ 06w - / ) @
2 71
g s =
<
. R Bnok nuranus
= | Uens /\ 1000 + G1
Ol 1+ — ——oo
o | I [ 5128
2 — |V V4 7 e
E ¥
9} 2- - %
= °© pc1 | =
=3 o
8 SENSOR I 3
o § Lens o E
S —_1 >
§ L] 1+ RS-485 MNpeo6pazosarens uHtepdeiicos
3- Llens [
T 3 oA ~ /\. ) A1
2- 1 | L+ B |RS-485USB
— *
L 2+ -8 L vV GND
4- L
4+ ~220VAC
Uens KomnbioTep
L » CeveBoe
nuTaHve nK
N » ~187..242B use

PucyHok I.1 — MoagkntoveHne ogHoKaHanbHOro pacxogomepa npu ycraHoske M3r1
Ha Tpybe no xopae: G1 — cTabnnmManMpoBaHHbI 650K NUTaHKs, NPeobpasyoLLni
nepeMeHHoe ceTeBoe HanpshkeHue 220 B B nocTtosiHHoe 12 B (BbixoaHOM Tok Ao 100 MA);
PA1 — munnnamnepmeTp Ha Tok 4-20 MA (unu Bxog kKoHTponsnepa ACY);
PC1 — vactoTtomep Ha amanazoH 0-2000 'y (unm Bxoa kKoHTponnepa ACY);
Al — npeobpa3oBaTtenb uHTepdeiicoB RS-485/USB noboro Tuna;
MK — nepcoHasbHbIN KOMMbIOTEP

BennmunHa HanpsxeHus BHELWHEero MCTOYHMKa nutaHus Gl u conpoTvBneHus pesucropa R1
BbIGMPAIOTCS € yueToM orpaHudenumin: U < 35 B; R1 > U/0,05 = 700 Om.
MowwHocTb peanctopa R1 onpeaensetcs no dopmyne: P = U*/R1 [BT].
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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC PyKOBOACTBO MO 3KCMNAYATALMM

MpopomxeHue npunoxenus I

OAHOKaHaNbHbIN pacxoaomMep C AByMSA NydyaMum

3nekTpoHHbLIK Bnok pacxogomepa

s Munnuamnepmerp
2
O | Lere caran + (kakan 1) A PA1
o[ 1 A
O 0BLW - el @
P | T
ilz 1
<
R1 Bnok nutaHus
5 Lleno 1000
=
L e = M
aF J %l 5.12B
o 7Y 12
m o= 1 :
=\ g = ° pc1 |2
g SENSOR I £
NS N -
o} \ Lens ] o
ON- I F
= S RS-485 Mpeo6pasoeaTtens MHTepdeiicos
N 13 Lens I
T L 3+ A ,\‘ //\,\I A A1l
2- 4 : B | RS-485/USB
E 2+ jg_ ‘I: 'l I\/ L GND
14 !
— 4+ ~220VAC
Llens Komnsiorep
L » CeteBoe
nnuTasue SnK
N » ~187..242B use

PucyHok I.2 — MoaknoyeHne ogHOKaHanbHOro pacxogomepa npuv ycraHoske M3
Ha Tpy6e no aAByM xopaaM: G1 — cTabunmManpoBaHHbI 6JI0K MUTaHKS, NPeobpasyoLLnii
nepeMeHHoe ceTeBoe HanpsixeHne 220 B B noctosiHHoe 12 B (BbixoaHoW Tok 10 100 MA);
PA1 — munnnamnepmeTp Ha Tok 4—20 MA (unu Bxoa kKoHTponnepa ACY);
PC1 — yactotomep Ha ananasoH 0-2000 'y (unu Bxoa koHTponnepa ACY);
A1l — npeobpasosaTenb UHTepdelicoB RS-485/USB noboro Tuna;
MK — nepcoHasbHbIM KOMMbOTEP

NMpuMmeuyaHme —  PekoMeHAyeTcs  MNpUMeHATb  MpeobpasoBaTeNb  MHTepdeicoB
RS-485/USB MMetoLWMii ranibBaHUYECKYIO M30JIALMIO Lienein.
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Pacxoaomepsbl yAbTpa3ByKOBble PIEZOSONIC PyKOBOACTBO MO 3KCMAYATALMM

MpopomxeHue npunoxenus I

AByXxKaHanbHbIii pacxoAoMep C ABYMS JlyYaMu

OnexTpoHHbLIA Bnok pacxogomepa

S MunnuamnepmeTp
= o uf"" curvan + (kawan1) A, PA1
o O] ¥ - T
—\i S H—==——1
c < 2+
§ \(") E m‘ Kanan 2 e
= R Bnok nutaHus
;T: 'é Uens /\ - 1000 + G1
="
| S VA = °5.128
< 1- S —to
s L :
G = g
s] °  PpC1 2
™~ § SENSOR Kanan 2 o :O:
‘g Llens 0 ]
N 11 <
2 B | S RS-485 Npeobpasosarens uHTepdeincos
3- Llens [
T E 3+ +A ,“ //\, A A1l
2 fil 41 7 LI 7B |Rs-485USB
L 2+ B L i vy
14
L 4+ ~220VAC
Uens Komnsiotep
L » CeTveBoe
nuTanue
N » ~187..2428B

PucyHok I.3 — MoaknoyeHne aByxKaHanbHOro pacxogoMepa npu ycraHoske 301
Ha pa3HbiX Tpybax no xopaam (BbIXOAbl BTOPOro M3MepUTENIbHOrO KaHarna
MOAK/IHOHAKOTCS @HanornyHo nepBoMy): G1 — cTtabunmampoBaHHbIv 6510k NTaHus,
npeobpasyoLnii NepeMeHHoe CeTeBOE HanpsikeHne 220 B B nocTosiHHoe 12 B (BbixoaHOWM
TOK A0 100 MA); PA1 — munnmamnepmeTp Ha Tok 4-20 MA (unu Bxoa KoHTponnepa ACY);
PC1 — vactotomep Ha anana3oH 0-2000 My (unm Bxog koHTponnepa ACY);
Al - npeobpa3soBaTenb uHTepdeincoB RS-485/USB; MK — nepcoHanbHbIl KOMMbIOTEP
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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC PyKOBOACTBO MO 3KCMNAYATALMM

MpopomxeHue npunoxenus I

3nekTpoHHbIN 6nok pacxogomepa

MNpeobpazoBarens
RS-485 A i nHTepdeicos KomnbioTep
Liens £
= \ | Dm / i RS |_ A1 nK
L RS-485/USB )

LA~ Y1~

-B

= Z | (0| 2> ==

PucyHok I'.4 — CxeMa noaknoveHuin nHtepdeica RS-485 k komnbtoTepy (Mnu cucteme ACY)
npu paboTte Ha ANUHHYIO nHMio: R1, R2 — C2-33m-0,25-120 OM £5 %

AnekTpoHHbLIK Bnok 1
] MpeobpasosBarens

RS-485 /\ . uHTepdeicos

Llens B
=10/ (el
T \

B -

A1
RS-485/USB

<
c|)<

P Z | 00| 2> p==

3NeKTPOHHbLIN <|
6nox 2 ™~

RS-485 MeR
Lens
+A +
1
-B -~

Komnsiotep

| —— |

OneKTPOoHHLIA <|
6nok N N

RS-485
Lenb

A R1 -— MoaxknoyeHune cornacyrowero
L pe3suctopa 120 Om Ha nocnegHem
-B \, npubope

1
— ]

PucyHok I.5 — MoakItoYeHnit HECKOMBbKO 6/10KOB B JTOKAsbHOW CETU MO UHTepdeicy
RS-485 k komnbioTepy (Mnu cucteme ACY) npu paboTe Ha AMHHYIO NIMHUIO:
cornacyowme pesunctopsl R1, R2 — C2-33mM-0,25-120 OM £5 %
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Pacxoaomepsbl yAbTpa3ByKOBble PIEZOSONIC PyKOBOACTBO MO 3KCMAYATALMM

MPUJIOXKEHUE [1 MapameTtpbl paboTbl MHTEpdeiica RS-485

Ansa nHTerpauum pacxogomepa B cucteMbl ACKY MoxkeT noTpeboBaTtbcs pa3paboTka nosib3o-
BaTeNleM COBCTBEHHOrO MpPOrpaMMHOrO OBEeCcrneYeHnsl, CUMTLIBAOLEro AaHHble. OnucaHue
npotokona obmeHa (Modbus RTU):

1) CkopocTb 06MeHa 9600 604 (Npy M3roTOBNEHUN): 8 pa3psiAoB AaHHbIX, 1 CTapTOBLIN 6UT,
1 cTon-6uT.

2) OT pacxofoMepa MOryT 3anpallinBaThCs ABa 3HaYEHUs:

— HakonneHHoe 3HaveHne obbema no dyHkumm 3 (dpopmaT BennymHel signed long, 32 pas-
PSiAa AAHHbIX);

— TeKyLlee 3Ha4vyeHme pacxoaa no dyHkummn 3 (dhbopmat BenuumHebl float).

3) SL — ceteBoli HoMep npubopa Ha fiMHuM RS-485.

dopmMaT Kagpa 3anpoca:

SL ®yHK- | HavanbHblii agpec HauanbHbli He He E:EC CCFRC
appec ums (mn. 6aiT) appec (cT. 6aiiT)| ucnonb3yertcs ncnonb3yercs 6a|‘/‘|'T 6a|‘/‘;T
6anT 1-6 (rpynnoBoi o M
0-255 : HOMep KaHana) B - - bai bavr

dopmMaT Kagpa oTBeTa:

o
o
=
= = x MI. " . CT. M. o o CT.
SL é S 3 G 6ant 6ait GaiT Gaiir 6aint 6ant GaitT CRC CRC
anpec I | 8% [0] (1] (2] [3] [0] [1] [2] B3] M. .
& é < long long long long float float float float 6aiiT 6ant
0-255 3 8 6ant 6ant 6ant 6ant 6ant 6ant 6ant 6anT 6ant 6ant

\ AaHHbIe 06beMa 4 6aiiTa / \ AaHHbIe pacxoaa 4 bavita /
CRC paccuutbiBaeTca nognporpammoii crc():

unsigned int crc(unsigned char buf[],unsigned char start,unsigned char cnt)
{
unsigned char i, 3J;
unsigned int temp, flag;
temp = OxFFFF; /* */
for (i = start; i < cnt; i++)
{
temp = temp ~ bufli];
for (j = 1; j <= 8; J++)
{
flag = temp & 0x0001;
temp temp >> 1; /* */
if (flag) temp = temp ~ O0xA001;

}
}
return (temp) ;

}
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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

MPUJTOXXEHME )X OTo6pa)kaeMble Ha MHAUKaTOpe NapaMeTpbl

Tabnuua X.1 — MepeyeHb oTobpaxkaeMbix NapaMeTpoB B pexxume PABOTA

Ne

OTobpaXkeHMe Ha nHAnKaTope

nap. CumBon ®opmat u eAnHMLbI ®usnyecknit cMbicn paboyero napamerTpa
napameTpa n3mMepeHuu

1 Bpems XX.XX.20 XX:XX KaneHpapeb: ,ana.MeCHu.r.o,q. .
Tekyuiee BpemMs npubopa: Yacbl:MUHYTLI
Tekywmin pacxoa Mo kaHany 1 B MeTpax

2 Q1 HXXXXXXX M3y Kybuueckmx 3a yac (+ B nNpsiMoMm
HanpasneHUn)
Tekywmin pacxoa Mo kaHany 2 B MeTpax

3 Q2 FXXXXXXX M3y Kybuueckmx 3a yac (+ B nNpsiMoM
HanpasnaeHnn)

4 Vi FXOONXKX XX M3 HakonneHHbIl 06beM no kaHany 1 (+ B
NpsIMOM Harnpas/ieHnm)

5 V2 FXO0NXXNXX M3 HakonneHHbIl 06beM No kaHany 2 (+ B
NpsIMOM _HarpasieHunm)

6 Bpemsi BKI. 000XX:XX Bpems BK/ItOYEHNS Npyubopa — Yacbl:MUHYTHI

7 HapaGoTka 000XX:XX CyMM.apHoe BpemMs HapaboTku —
Yacbl:MUHYTbI
Kopa nocneaHei olwmnbku, 3aHeCEHHON B

8 Owmbkn 00 00 00 00 apXuB COBbITUIA. X NepeyeHb NpUBEEH B

Tabnuue X.4

Tabnuua X.2 — OcHoBHble NapaMeTpbl pexxuma CEPBUC (HacTpoiiku BIP)

OT1obpaxkeHne Ha
= MHANKaTope
~ EavHunubl du3nyeckuii cMbicn paboyero napameTpa
oy Cumeon napa- | A HAU P pamMeTp
(i n3mepe-
MeTpa o
HUI
MoporoBoe 3HayeHWe: MWHMMalbHasi CKOpPOCTb
- Ciin M/c Y3 B XMAKOCTW, €CNM MeHble — W3MEpPEHWUs
o _ HeBepHbIe
& % é MoporoBoe 3HauyeHwe: MakcMManbHas CKOpPOCTb
s g 0 Crnax M/c Y3 B xuakocty, ecnn 6onblle — m3MepeHus
B2 B HEBEPHblE
o
5 2 2 Bpems  yaepxaHus  BbIXOJOB B Cy4ae
S YaepxxaHue C n
T ponagaHusi CUrHanos
U B AMnnuntyga Hanps>KeHns nMnynbca,
mmn nogasaemoro Ha 31
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Pacxoaomepsbl yAbTpa3ByKOBble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

MpopomxeHue npunoxeHus X

MpogomkeHne Tabnmupl XK.2

HacTpoviku BIMP / NamepeHue

= Kyeun - KoadpduumeHT ycunenns Y3 curHana B 36
E Cvrnan 1 _ MowHocTb curHana ny4a 1 B YC/OBHbIX
z eanHunuax ot 0 go 255
§ CurHan 2 _ MowHoCTb curHana ny4a 2 B YC/IOBHbIX
eanHuuax ot 0 go 255
OTtceyka HM3 1 3y OTceuka 3HayeHMss notoka cHu3y ansa [MP1,
KaHana €C/IN MeHbLUEe, TO CYUTAEM HyNeM
Ortceyka Bepx M3/y OTceyka 3HayeHuss notoka ceepxy ans [MP1,
1 kaHana ecnu bonblue — N1weM 3TO 3Ha4yeHune
o OTceyka HK3 2 /4 OTceuka 3HayeHMss notoka cHu3y ansa [MP2,
e KaHana €CNIN MeHblUe, TO CYMUTAEM Hynem
5 OTceuka Bepx M3y OTceuka 3HadeHus notoka ceepxy ans MMP2,
2 KaHana ecnu bonblue — N1weM 3To 3Ha4yeHune
YcTaHoBka YcTaHoBKa Hyns Ans kaHana 1 Ha crosiyent
Hyns 1 - XUOKOCTM
YcTaHoBka YcTaHoBKa Hyns Afs kaHana 2 Ha CcTosyen
Hynst 2 B XUAKOCTM
t11 HC Bpemsi nponéta "Beepx" ans nyya 1
t12 HC Bpems nponéra "BHM3" ans nyya 1
= ticp HC CpenHee BpeMsi NponéTa ans nyva 1
3 PasHuua BpemeHnn nponérta "Beepx" u "BHU3"
= dil HC
° ang nyya 1
3 c1 M/c CkopocTb ynbTpassyka ans ayya 1
3 T1 °C TemnepaTypa paboyeii cpeabl ans nyya 1
§ Qt1 M3/4 Pacxon 6e3 «koppekumu (MpUMEPHbLIM) Mo
O JaHHbIM yya 1
Curvan 1 _ MowHocTb curHana nyya 1 B YC/OBHbIX
eanHunuax ot 0 go 255
t21 HC Bpemsi nponéta "BBepx" ans ny4ya 2
t22 HC Bpemsi nponéta "BHu3" ans nyya 2
N t2cp HC CpegHee BpemMs nponéta ansa ny4ya 2
% dt2 He PasHuua BpemeHnn nponérta "Beepx" u "BHU3"
‘m’ ans nyya 2
e c2 M/c CKOpOCTb ynbTpassyka ans ayya 2
3 T1 °C TemnepaTypa pabodyelt cpefibl Ans nyya 2
g QB M3/4 Pacxon 6e3 koppekuun (MpUMepHbI) Mo
S [iaHHbIM flyya 2
Curnan 2 _ MowWwHOCTb curHana nyya 2 B YCNOBHbIX

eanHunuax ot 0 go 255
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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

MpopomxeHue npunoxeHus X

Tabnuua X.3 — OcHoBHble NapameTpbl pexxuma CEPBUC (HacTtporikv MNP1 v MNP2)

OTtobpaxkeHune Ha

HanpaeneHue 2

MHAMKaTope
© v
S CuMBON EanHunubl ®u3nyeckunii cMbicn paboyero napameTpa
& napametpa VIBMEpE-
= HUIA
I " BHyTpeHHWIA anameTp Tpybbl WY pacxomomepa Ans
Y KaHana 1
Qmin M3y MvH1ManbHOE 3HaYeHne n3MepseMoro pacxoga
Qmax M3y MakcmMManbHoe 3HayeHne M3MepsieMoro pacxoga
B oagHOM nyye Ans KaxaouW napbl AaTtymkos 3N
[nvHa kabens M NCNONb3yeTCs OAMHaKoBas AnuHa kabens o Jb:
L1=L2 (He 6onee 500 m)
Basa 1 " PacctosiHne Mexay Topuamu gatumkos 3 nyda 1
(Lc 1)
P nan 2
Easa 2 " aCCTOsiHMe Mexay Topuamu aatumkos M3M1 nyya
(L_c_2)
Mpoeiuys 1 " Ona xopapl nyda 1 AaTUMKOB MPOEKUMSt Ha MOTOK
- (Lf 1)
e [na xopabl nyya 2 AaTyYMKOB MPOEKUMS Ha MOTOK
C
c Mpoekums 2 M (Lf2)
=
= rpagychl, | [ns xopabl yron HakioHa ocu nyya 1 aatumkos 1301
3 Yron 1 1
=4 MUHYTBI | (al)
|_
2 rpagycbl, | [ns xopabl yron HakioHa ocu fyda 2 aatuunkos 1301
T Yron 2
MUHYTBI | (a2)
C X1 [na xopapl ocv nyda 1 gatumkos M3M cmeweHne ot
MeLleHne M LieHTpa
[ns xopapl ocn nyya 2 gatumkos M3 cMeweHne oT
CMmelleHune X2 M LeHTpa
K1kopp - JIMHelHbIN KO3 DUUMEHT KOppeKUmn ans nyya 1
K2kopp - JIMHENHbIN KO3 DUUMEHT KOpPEKLMM Ans nyya 2
dt0 1 HC YCcTaHOBKa Hy/si Ha CTOSMEN XUAKOCTY Ans fiyda 1
dt0 2 HC YCTaHOBKa Hy/si Ha CTOSIMEN XMAKOCTY Ans Jiydya 2
«Mpsamoe/ObpaTHoe» — pana nydsa 1 Bbibop
Hanpasnerve 1 - HanpaBneHns ydeta +/-
«lMpsimoe/O6patHoe» — and  nydya 2  Bblbop

HanpaBneHus ydyerta +/-
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Pacxoaomepsbl yAbTpa3ByKOBble PIEZOSONIC PyKOBOACTBO MO 3KCMAYATALMM

MpopomxeHue npunoxeHus X

MpogomkeHne Tabnmubl XK.3

BHyTpeHHWIA avameTp Tpybbl WY pacxogomepa anst
I\ Ay M KaHana 2
= Quin M3/y MWHMManbLHOE 3HaYeHNe N3MEPSIEMOro pacxoaa
s Qmax M3y MakcrMarnbHoe 3HayeHue n3MepsaeMoro pacxoaa
S B oaHOM nyye Ans kaxaow napbl aaTumkosB M3
g' OnvHa kabensi M MCNONb3yeTCs OAMHAKOBas A/MHa kabens po 3b:
L L3=L4 (He 6onee 500 m)

MepeyeHb BCcex napaMeTpoB aHanormyex MMMP1

Tabnuua X.4 — Koabl BO3MOXHbIX OLUMOOK pacxogoMepa

Koa Ha3BaHue Cratyc OnucaHve

A0 ERR_EEPR_CONF E Owwnbka uteHns KOHuqmrypauMM Bvﬂ3y. Bvl'l3y HeT uHdop-
MaLWKn C KOPPEKTHON KOHTPO/bHOW CYyMMOW
Owwubka YTEeHMS COCTOSHUS M3 3HeproHesasucumoro O3Y.

Al ERR_NVRAM_STAT E B O3Y HeT MHbOopMaLmMM C KOPPEKTHOW KOHTPOSIbHOW CyM-
MoV

FO ERR_ADC_INIT E Owwmbka nHmumanmnsaumm ALIM. CnyxebHas owmbka

F1 ERR_ADC_TIME E '(I)'fuv:é-l(aayT npu nposedeHnn Kanubposku. CnyxebHas

F2 ERR_ADC_CONF E Owwnbka KoHpurypuposanusa ALMN. CnyxebHasi owunbka

c1 ERR_OUT_OVL W 3HaueHMe TOKa BbLIXOAWUT 3a YCTaHOB/IEHHbIIA  AMANa3oH.
Heobx0a1MOo M3MeHWTb BEpXHWI Npegen pacxoa

c3 ERR_FOUT_OVL W 3HayeHne YacToTbl BbIXOAUT 32 YCTAHOB/IEHHbIN ANanaseH.
Heobx0a1MO M3MeHWTb BEpXHWI Npegen pacxoa

EE ERR_MIF_OVL W /i3MepeHHbI  pacxoA MPeBbILAET MaKCUMarbHbIM - Ans
JaHHoro [y
Owwbka 3anycka YacoB peasibHOro Bpemenu. lNpu BKItO-

BO ERR_RTC_FAIL I YeHUWn nuTaHus unm cbpoce AvarHocTMpoeaH cOpoC MH-

dopMaumm 0 BpeMeHn

OTK/IIOYEHME/BKITIOYEHNE  3MIEKTPONUTAHNS  pacxoaomepa.
B1 ERR_POW_UP I Ko owmnbkyM BMecTe C METKOW BPEMEHM COXpaHsieTCs B
apxuBe oWnbok

3HayeHnst NapaMeTpPOB aHaNI0OrOBOrO BbIXOZAA YCTAHOBJIEHbI

co ERR_PAR_AOUT I HeBepHO. KOH(UrypaumoHHble napaMeTpbl YCTaHOB/EHI
HEKOpPEKTHO
3HayeHnsi NapaMeTpoB YACTOTHOIO BbIXOAA YCTAHOBIIEHbI
Cc2 ERR_PAR_FOUT I HeBepHO. KOHMUrypauMoHHble MnapaMeTpbl YCTaHOB/EHbI
HEKOpPEKTHO

CraTyc owwnbku: E — cepbesHas owmnbka; W — npeaynpexaenve; I — uHdopmaums.
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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC PyKOBOACTBO MO 3KCMNAYATALMM

MPUJTIOXXEHUE U Ctpyktypa meHto CEPBUC

OcHOBHOI Mepexon n3 coctoaHma PAEOTA B pexxumv CEPBUC ocywlecTBNAETCA HaxKaTMeM KHOMKM
pEXUM <ENTER> Ha BpemMs He MeHee 3 CeK, A0 NOABNEHMS Ha UHAMKATope NepBoi CTPOKW Me-
pabortbl o CEPBUC (ans npocMoTpa NapamMeTpoB He TpebyeTtca BBoaa napons).

M3MeHATbL NapaMeTpbl YAACTCA TOMBKO NOC/e BBOAA COOTBETCTBYIOLEro
NoNb30BaTENbCKOro Naposs, ykasaHHoro B pasgena «0 npnGope | Monb3oBaTtens»:
Mpu Haxatum kHonku <ENTER> BhinonHsieTca nepexoa w3 MeHIO NporpaMMUpoBaHUA B
Bosepar OCHOBHOI pexvM paboTel. KHoniu co cTpenkamMu <Beepx/BHu3> nepekntoyaloT pasgenst
MEHI0.
4
CnpasoyHan wHdopMaums o npubope: 3aB. HOMep, [AaTa BbIMYCKa, Bepcua BCTpoeHHoro MO
O NpUGs N (npowmeka), uma NO, uaenTudmrarop MO, Bpems nocnegHero ekmodyeHua npubopa, cyMMapHoe
peope BpeMs HapaboTku B 4Yacax, KONWHMECTBO EPXMBHBLIX 3anWcei, KOHQUrypauus, Bua nob30BaTens
4na BHEeCeHua M3IMEHEHMIA
4
Hacrpoikn [, BbixoaHble n
BIP HM3meperus EUEHARE WuTepdeic ApxuBbl Koppekuwa yacos
4 4 4 4
Pacxon CxopocTs! Mepuoa anmcu: Koppekiua yacos:
5600 Gop 5 /15 MuH: 1/6/24 4 17.08.20 11:30
MpocmoTp apxuea
CryxebHble Agpec: 001 ApXVB NapameTpos
HypHan cobeimrit
Mapamerpel OuucTra wypHana
v
YacTomHelid | AHanoroesii )
R bt Wmutatop Kannbpoexa
4 4 4 4
Pacxop 1 Pacxopn 1 Pacxan 1 Kanan 1. 4mMA
Yacrota 1 Pexum 1 Pacxan 2 KaHan 1. 20 MA
Pacxopn 2 Pacxop 2 MmuTaTop: Kanan 2. 4mMA
Yacrota 2 Pexum 2 Brn/Otkn |Kauan 2. 20 MA
L4
Hacrpoikn | | 3asoackoi Homep MMP1 v ero nepeyeHs NapaMeTpoB B COOTBETCTBHM C Tabnuued X.3,
nnre1 MNpunoxeHne X
4
Hacrpoiikun N 3aBoackoi Homep MMP2 1 ero nepeyeHs NapaMeTpoB B COOTBETCTBMM C Tabnuueit W.3,
nne2 MNpunoxkenue XK
4
Cmena N Napone ENG Napone ADM
naponei (MHxeHep) (noBepwTEnS)

CTPOKM MEHIO PacXofloMepa COCTOSAT U3 3/1EMEHTOB:

e paspenbl — MyHKTbl MEHIO, COAEpXallue B CBOEM COCTaBe Apyre noapasgens! bonee
HU3KOro ypoBHsl. Mepexos Ha BTOPOW ¥ Chneaytowwmii YPOBHU BbINOJSIHAETCS, NPU YCTaHOB-
NEHHOM Ha HYXHOW CTpOKe Kypcope, HaxaTueM kHonku <ENTER>;
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Pacxoaomepsbl yAbTpa3ByKOBble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

e nons — oTobpaxaloT Kakyt-nmbo uHdopmaumo, nmbo B pexume CEPBUC atn mecta ao-
CTYMNHbI ANS U3MEHEHWS YMCNOBOMO MAW CUMBOJSIBHOTO 3HayeHus (NpU3HaKkoM JOCTyna K
U3MEHEHUIO SBNSIETCH MUraHue 3HayeHust Ha MecTe Kypcopa). M3MeHeHve 3HayeHus 3a-

KaH4YMBaeTCs HaXkaTueM KHomnkn <ENTER>.

Tabnuua W.1 — YpoBHU MeHI0 Anst 4OCTyna K napameTpam npubopa

MepBbIi o
BTopown ypoBeHb MosicHeHms
YPOBEHb
O npubope 3aB. Homep 1234567 | — 3aBOACKOM CEpUIiHbIA HOMep npubopa
[ata Bbinycka  XX.20 | — Mecsiu v rog U3rotoBneHns npubopa
Bepcusa MO 1.20 | — Bepcus BcTpoeHHoro MO (npoluneka)
Haum. MO PIZOSONIC | — uMs MCnosb3yeMol nporpamMbi
Undposorn ID 0xD38B | — koA naeHTudmKaumm MO
Bpems BK/1. 0000:00 | — BpeMsa nocnegHero BKIOYEHMS Npubopa
Hapabotka 0000:00 | — cymmapHoe BpeMsi HapaboTkM B Yacax U
3anwcel 0000 | muH
KoHdurypaums 2-2 | — KONMMYECTBO apXMBHbIX 3anucein
Monb3oBaTenb ENG | — KOH(Mrypaums: aByxKaHasbHblv (2 ogHO-
Jly4yeBbIX KaHana)
— YypOBEHb  [OCTyna Ans  BHECEHWs
N3MEHEHMI
HacTtpoiiku U3MepeHue Pacxopn OT1ceuka HM3 1
BMP Otceuka Bepx 1
YcraHoBka Hyns 1
YcTaHoBka Hyns 2
Cnyxeb6bHble — rapameTpbl u3
Tabn. X.2
MapameTpsbl Chiny M/C
Crnaxs M/C
YaepxaHwue, ¢
UI/IMI'II B
KyC|/|n
CurHan 1
CvrHan 2
BbixoAHble curHasnbl | Moapasagens! nepexoaa Ha TPETUIA YPOBEHb
NHTepdeiic MEHIO AN YCTAHOBKM NapaMeTpoB paboThl,
ApXxuBbI COOTBETCTBYIOLUMX CMUCKY BTOPUYHOIO
Koppekums 4yacos npeobpasosartens pacxogda — b
Hacrtpoiikn nepeyeHb NapamMeTpoB | YCTaHoOBKa paboumnx napameTpoB
nne1i B COOTBETCTBUU C nepem4yHOro npeobpasosartens 1

Tabnuuen XK.3
MpunoxeHus X
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Pacxoaomepbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCNAYATALMM

MpoaonxeHne Tabnuubl K.1

HacTtpoiiku napameTpbl Kak asnsi YcTaHoBKa paboumnx napaMeTpos

nne2 «HacTtpoiiku MMP1» nepBMYHOro npeobpasosatens 2

CMeHa Monb3oBatenb ADM | lNoapasaensl nepexofa K MEHIO YCTaHOBKU

naponeu MoBeputenbs ENG naposiei Ansi COOTBETCTBYIOLLEN Fpynnbl
rnosib3oBaTenen

FnaBHoe MmeHto «CEPBUC> (nepBblili ypoOBEHb)

] B/O 3 B P AT —TO4YKa BO3BpaTa B cTapToBOE meHio «PABOTA»
» O niplul 6 oflp —cnpasovHasn uHdopmaums o npubope
»Hlalc|v|plo|lit| k| n BNl p — BTOpHUYHOro npeobpa3osartens pacxoaa (36)
M Halc|v|plo|i| kK n nne —nepau4Horo npeobpaszosarens pacxoaa 1
»Hlalc|Tt|plo| |kl u nne 2 —nepsu4Horo npeobpazosarens pacxona 2

M Clmle|lH a nlalp/lolnlelin — YCTAHOBKA UHAMUBMAYANbHbIX KOAOB A0CTYNE

MeHio «O NMPUBOPE>» (BTOpOIi ypoBeHb) 0becneumBaeT KOHTPOSb 1 YCTaHOBKY CMpaBoY-
HoM nHdopMaLuK:

».|[.|].]0 nipin b6 O P|E —TOYKa BO3BpaTa B rnasHoe mexo « CEPBUC»
3/a|B|.|H| 0o me|lp 2|3| 45| 6|7 —32BOACKOK CepuitHblii Homep npubopa
A alT|a B bln|ly|lc|k|a 0/ 7|.| 2|0 —mecaywuroausrotosnenua npubopa
Ble|p|lc|ula n|o 1| .| 2| 0| —gepcun scrpoenHoro MO (npolumexa)
Hlajum .| NO P|I|E|Z]|O|S|O|N|I|C|—pmaucnonbsyemois nporpammel
Uul ¢ plo/eloln 1| D 0| x| D| 3| 8| B| —koa uaeHTudUKauum BctpoeHHoro MO
Bl ple/ ma B|K|A 0|0/ 0|0|:| 0|0 —epemsa nocneaHero skNO4eHUa npubopa
Hla|p|la|6lo|T|k 0/0[/0|0|:|0|0|—cymmapHoe BpeMA HapabOTKU — YaCbl:MUHYTbI
3lalniujcleln 0| 0| 0| 0| —KONKMYECTBO apXMUBHbIX 3anNucen
Klo/H |/ mu|r|y plajulnla 2| - | 2| - koHdurypauma: 2 KaHana metoT 2 ay4a
Mlo|n|b|3|o|8|la|T|e|n|b E| N| G| —yposeHb A0OCTYNA ANA BHECEHUA U3MEHEHWI

YpoBEHb AOCTYNa MoJIb30BaATENS ANt BHECEHWUS U3MEHEHUI B HACTPOWKMU:
USR — (061Wui1) TONbKO A4S MPOCMOTPa, HET BO3MOXHOCTU U3MEHSITb MapaMeTpbl;
ENG — (VMHXXeHep) orpaHUYeHHbIN AOCTYN K HAaCTPOVKaM, He BAMSIIOLLMM Ha METPOJIOTMIO;
ADM - (nosepka) MOXXHO U3MEHSATb MapaMeTpbl, B TOM YMCIe BAMSIOWME HA METPOJIOTMIO.

MeHio «<HACTPOWKMW BIIP» (BTOpOit ypoBeHb) obecreunsaeT ycTaHOBKY paboumnx napa-
METPOB BTOPUMYHOro npeobpasosatens pacxoaa B Jb:

.| . . |HlAlCTIPlO/W K MU B/ NP —TOYKa BO3BpaTa B rnasHoe mexto «CEPBUCy
U3 melpl e Hl ue HaumeHosaHue pasaenos 4na nepexosa k MeHo
B| bl x|o| a4l H| bl e clujr|ulalnlm TPEeTbero YpoBHA NO KaXA0My NapameTpy U3
U nu tlelpl b e|linc NPUBEAEHHOIO NEepeYHA
Al p| x| u|B| bl
Klo/p/ple|/k u nua ya cl o B — TEKyLUee Bpems U Aata KaneHaapa npubopa
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Pacxoaomepbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCNAYATALMM

MeHio «<HACTPOMKM MIMP1» (BTOpoii ypoBeHb) obecneunsaeT ycTaHOBKY NapaMeTpoB
nepBMYHOro NpeobpasoBaTens pacxoaa:

».|. . HAlc|/T|P|O 1K M nnel1

3|a|B|.|H|O0|Mme|lp 1(2|3|4|5|6|7

Ay, |m 0|,|2[8(1

Qmi|n|l,|[m3|/|u 1/0(, 1|0

Qma|x|,|m3|/|u 2/5/0/0/,|0

O nlulu K|la|6|e|n , | m 5|0

K|l o|n| - o nlylulel 2

b|a|3|a 1/, m 0|,|3|3|1(5

bla|3|a 2/,|m 0l,]|3|3|1|5

Nplole ulula 1 o|,|2(o0]|1]5

M plole ulmla 2 0|,|2|0|1(5

Yir|{o|n s |2 4(5|,|2|0

Yir|o|n Zl. | 4/5/,/0/0

Clmelwe H/ . |X 1|,|m +(0|,|(0(2]|1

Clmelwelnl.[x[2],|m -lol,lol 20 rlepeueHb BCEX AOCTYNHbIX NapaMeTPoB U
K| 1| k| o|p|p 1], (oo VX Ha3HaueHne ykasaxbl B Tabnuue X.3

MpurnoxeHus X).

Kl 2| k|lo|lp|lp 1|,(0]|0 (

MeHto «<HACTPOWMKM MMNP2» (BTOpOJ YpOBEHb) aHanorMyHoe MeHio kak ans MrP1, ecam
3TO eCTb B COCTABE 3aKa3aHHOM KOHdUrypaumm npmbopa.

MeHio «CMEHA MAPOJIEN» (BTOpOit 1 TPeTWUt YPOBHM) AaeT BO3MOXHOCTb YCTaHOBUTbL
WHAVBUAYaNbHbIN KOA AOCTYNa A/ pasHbiX rpynn nosib3osaTtenel (Maposib UMEET ceMb Lnd-
poBbIX 3HakoB oT 0 Ao 9):

—>» |.|.|./c/M|E[H Al |n|A Pl o nlEli <
r—}nonbsosa'renb E| N|G
| r Mo sle|p|uftie nlsp A| DM
1

> > .|| ClT|al p|blin na p o nb

VIV [Y[VY] [V]
-
N
w
IS
"
()]
N

N

Mpv BXOAEe B faHHOE None ykasaTesnb MUraeT Ha NepsBoM 3Hake napons. MNpu nomowm ropu-
30HTasIbHbIX M BEPTMKAsbHBIX CTPENOK, PacnosIOXKEHHBIX Ha NIULEBOW MaHenu, nosib3oBaTtesb
BblOMpaET 3Ha4YeHNs — NOATBEPXKAAET 3annCb HaXxxaTneM KHorkn <ENTER>.

© 2021 PIEZUS | Bepcua 01-2021



Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC PyKOBOACTBO MO 3KCMNAYATALMM

Kak Tonbko Naposb 3anvcaH, oH B6yAeT 3anpawmnBaTbCs NpY KaXaoW MOnbITKE BXOAA B MEHIO
CEPBUC. Ecnu naponb BBOAWUTCS HEBEPHO, NMPOUCXOANUT BO3BPAT B OCHOBHOMN peXuM paboThbl.

BHUMAHMUE! Ecnu naponb ycTaHOBJIEH, €ro noTrepsa npueeaeT K yTpaTte
BO3MOXHOCTM [OCTYNa B MEHI0 npubopa.

[ononHuTenbHble pa3fenbl MEHIO C NepeyHeM NapaMeTpoB:

MeHio «<HACTPOWMKMW BIP | UsmepeHme» (TpeTuii ypoBeHb):

» .|.|.|A 3 ME P E H WUE —TOYKa BO3BpaTa B MeHto «HACTPOWKM BITP»
Plajc|x|ola —HaWMeHOBaHWe nofpasfenos ANA nepexoga K
Clnly/ we|lb v ble MEHIO YeTBEPTOro YPOBHSA NO KamA0MYy Napamerpy
Nalpl ajme|r|p|n 13 NPUBEAEHHOIO NepeyYHA

Moapasaensl BbIMOAHAIT QyHKUMK:

» Pacxop — napaMeTpbl HaCTPOKM U3MEPEHNI1 pacxoia MIHOBEHHOIO NOTOKa.

U3mepeHmne -> Pacxon

OT1ceuka HM3 1 w3y OTceuka 3Ha4eHns NoToka cHm3y ans NP1, ecnn meHbwe, TO
KaHana CcyMTaeM Hynem
Otceuka Bepx 1 /4 Otceuka 3HaueHust notoka ceepxy ans MrP1, ecnn 6onbLe —
KaHana NUWeM 3TO 3HaYeHue
OTceuka Hu3 2 M3/4 OTceuka 3Ha4eHust noTtoka cHuly ans MrP2, ecnu MeHbLIe, TO
KaHana CYMTaeM Hynem
OTceuka Bepx 2 w3y OTceuka 3Ha4yeHust noTtoka ceepxy ans MNrMNP2, ecnu 6onblue —
KaHana NULWEM 3TO 3HaYeHue
YcTaHoBKa Hyns 1 - [ns kaHana 1 ycTaHOBKa Hy/si Ha CTOsIMEN XMAKOCTU
YcTaHoBKa Hyns 2 - [ns kaHana 2 ycTaHoBKa HY/Ist HA CTOSIYEN XXUAKOCTH

OTceuka — rosie Ansi MOPOrOBOro 3HAYEHWsI Pacxoda, HUXKE KOTOPOro CHUTAETCS, YTO MOTOKA
B TpybonpoBozae HeT. Mpy 3TOM Ha UHAMKATOpPE BbICBEYMBAETCS NMOCIEA0BATENbHOCTb MPO-
YepKOB, Ha BbIXOJaX HET CUrHaMoB pacxofa M CHETYMKU 06beMa He paboTaloT. 3ajaHHast
OTCeYKa NPUMEHSIETCS KaK A1l MOMOXUTENbHOIO, TaK U [/1sl OTPULIATENIbHOMO HarnpaseHus
noToka.

» Cnyxe6Hble — napamMeTpbl paboTbl U3MEPUTENBHLIX NyYeil.

U3smepeHmne -> CnyrkebHble

t11 HC | Bpems nponéta «BBepx» And ny4ya 1
t12 HC | Bpemsa nponéra «BHM3» ang nyya 1
ticp HC | CpepHee BpeMs nponéta ans nyya 1
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Pacxoaomepsbl yAbTpa3ByKOBble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

MpoaomkeHne Tabnuubl

dtl HC | Pa3Huua BpeMeHu Nponéta «BBEPX» N «BHWU3» ANns ny4ya 1
C1 M/c | CkopocTb ynbTpassyka (¥3) ans nyda 1
T1 °C | Temnepatypa pabouelt cpeabl Ans ny4a 1
Q_t1 M3/L| Pacxop 6e3 koppekumn (MpUMepHbINA) Mo AaHHbLIM ny4a 1
CvrHan
1 - MolwHoCTb curHana nyya 1 B ycnoBHbIX eguHuuax ot 0 go 255
t21 HC | Bpemsa nponéra «BBepx» Ans ny4ya 2
t22 HC | Bpemsa nponéta «BHWU3» Ans ny4a 2
t2cp HC | CpeagHee BpeMs nponéta ans ay4ya 2
dt2 HC | Pa3Huua BpeMeHu nponéTta «BBEepX» U «BHU3» AN1a iyda 2
C2 M/c | CkopocTb ynbTpassyka (Y3) ans nyya 2
T2 °C | TeMmnepaTypa paboyeii cpeabl Ans fyda 2
Q t2 M3/q Pacxop 6e3 koppekumn (MpUMEpHbI) No AaHHbLIM nyya 2
szHa” - MOLHOCTb curHana nyya 2 B ycnoBHbIX eamHuuax ot 0 go 255

» MapaMeTpbl — 10MNOSHUTESbHbIE 06LINE HACTPONKM PaboThi.

U3mepeHue -> MapaMeTpbl

MuWHUManbHasi CKOPOCTb Y3 B XXMAKOCTU, EC/IN MEHbLUE — M3MEpeHUs]

Crin M/C HeBepHble
Corne m/c MakcuManbHas cKopocTb ¥3 B XWAKOCTW, ecnv 60o5bLlie — U3MEpPEHUst
HeBepHbIe
YnepxaHnue C Bpems yaepxxaHvs BbIXOAOB B ClyYae nponagaHusi CUrHanoB
Uymn B AMNNUTYAa HaNpshXeHus ANs UMNynbca, nogasaemoro Ha M3rl
Kyaun — KoadhduumeHT ycunenus Y3 curHana B 36
CurHan 1 - MowHOCTb curHana nyya 1 B ycnoBHbIX eguHuuax ot 0 go 255
CurHan 2 - MoLLHOCTb CUrHana fy4a 2 B yCnoBHbIX eanHmuax ot 0 o 255

MeHio «<HACTPOKU BIP | BoixoAgHble CUrHanbl>» (TPETUI YPOBEHbL) NO3BONSET
HacTpPoOuUTb BbIXOAHbIE MH(OPMaLUMOHHbIE curHanbl Ob:

. Bl bl X O A H bl E C U T|H A N bl —ToYKa Bo3BpaTa B MeHio « HACTPOUKM BMP»
Ylalc|Tt|o|T|H | 0] — HavMeHOoBaHWe NoApa3sfenos 4NA nepexoaa K
AlH|a/n|lo|lr| ol B|bli MEeHI0 YeTBepTOro YpoBHA NO KaXKA0MYy napamerpy
N mnulvlalr|o 13 NPMBEAEHHOTO NEPEYHA
Kla|n|w 6| p|lo B| K|a

Moapasaesnb BbINOAHSIOT hyHKUMH:
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Pacxoaomepsbl yAbTpa3BykoBble PIEZOSONIC PyKOBOACTBO MO 3KCMNAYATALMM

» YacToTHbIIN — NPOrpaMMMPYIOTCS YCTAHOBKM ABYX YacTOTHbLIX BbIXOAOB B BUAE UMMY/bC-
HbIX CUIHAN0B, NPOMOPLMOHANbHBLIX M3MepsieMbIM pacxodaM. MakcumarnbHas 4actoTa cnego-
BaHMS UMMyNbcoB MOXeT coctaenate 2000 My (Mo ymMon4YaHuIO yCTaHOBMEHa 4YacTtoTa —
1000 Iw).

BbiXxoAHble CUrHasbl -> YacTOTHbIN
Pacxop 1 M3/4 | B kanane 1 yka3blBaeTcs 3HaYeHne n3MepeHHoro pacxoaa — |Qel
B kaHane 1 3ajaeTcs YacToTa BbIXOAHbIX MMMYJIbCOB AN1St 3HAYEHNS
|Q
Pacxog 2 M3/4 | B kaHane 2 yka3blBaeTcs 3HaYeHne naMepeHHoro pacxoaa — |Qel
B kaHane 2 3aaeTcs YacToTa BbIXOAHbIX MMMY/IbCOB AN1St 3HAYEHNS

| Qe

YacrtoTa 1 My

YacTtoTa 2 My

B ctpoke Yactota 1 (YactoTa 2) BBOAMTCA 3HAYeHWe YacTOTbl CNEAO0BAHWS BbIXOAHbLIX UM-
nynbCcoB, KOTOpas [O/MKHAa COOTBETCTBOBaTb pacxoday |Qg|, YykasaHHOMy B none
«Pacxoa 1 (Pacxop 2)». B kaxaoM KaHane BbIXOAHasi YactoTa nponopumoHanbHa abcontoT-
HOW BENWUMHE M3MEPEHHOrO pacxoda — puUcyHok W.1 (nMpu HeobxoamMMocTu, 3HadeHue |Qgl
MOXET 6bITb HE TONbKO MeHbLUE |Qmax|, HO M 6oNblLE ero).

=T ff‘” Sememe— fout
et fmax 2000 . T "
- N 7 ~
E s / p°
2 | // Y
\
g / 8 J
e |1 N\Rl0A \
5 / [ | 'Q
o l, 1 I 1 1 ;
! / | —— :
-(J { / \-Qmin -Q1 0 +Q1 +Qmi/}'
= ‘ | \
G | fi ’ Q "\ /!
-— | mimn ,5 | P N /
o T T ~ - 7/
-Q 0 +Qr Suggnf

Pacxop xuakocty (M>/u)

PucyHok WN.1 — Buag xapakTepuCcTMKM YacTOTHOMO BbIXOAHOMO CUrHana

» AHaNI0roBbIi — 32/1al0TCA NApaMeTpbl HOPMUPOBAHUS BbIXOAHOro Toka 4...20 MA Ans Bbl-
BOZA pe3yNbTaToB U3MEpeHUs pacxoaa B ABYX KaHanax.

BbixoaHble cUrHanbl -> AHAIOroBbl

Pacxop 1 M3/u | MakcumanbHoe 3HaueHne N3MepeHns pacxoaa B kaHane 1

Bva xapakTepucTuku BbIXOAHOrO curHana kaHana 1 (pucyHok U.2):
ABC (Mo yMon4aHuio) — TOK NponopLMoHaneH abcontoTHON BennumHe
Pexxum 1 - pacxoaa (4 MA npuv HyNeBOM pacxoge);

CPE[H — cpegHee 3HayeHue (12 MA COOTBETCTBYET HY/IEBOMY
pacxofy)
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MpoaomkeHne Tabnuubl

Pacxopn 2 | M3/u

MakcuMarnbHoe 3HadyeHe u3MepeHus pacxoada B KaHane 2

Pexxum 2 -

Bua xapaKTepucTuKun BbIXOAHOIO CUrHana kaHana 2 (pucyHok U.2):
ABC (N0 yMOn4aHuo) — TOK NPonopLUMOoHaneH abcontoTHON BennUmnHe
pacxoga (4 MA npu HyneBoM pacxogde);

CPE[H — cpeaHee 3HayeHne (12 MA COOTBETCTBYET HyNEBOMY
pacxoay)

3HaueHue pacxoaa He
emoro avametpa [y.

MOXXET NnpeBbilWaTb MaKCVMasbHbI BO3MOXHbIN pacxon ang npuMmeHa-

lout
-~ -~
o e N e L9
= \ 1 =
¥ i X
E | ! E
E | : B
= | H -
o | ! i o
9 i | 0]
(@] i | | (@]
aall | | | oot
% | : ! <
-Qmax -Qnom 0 +Qnom +Qmax -Qmax 0 +Qmax
Pacxoa xuakocTy (M>/u) Pacxoa xuakocty (M>/u)
a) ABC 6) CPEAH

PucyHok W.2 — Bua XxapakTepUCTUKM TOKOBOIO BbIXOAHOIO CMrHana B 3aBUCMMOCTU OT YCTa-
HOBMEHHOW oMLK B MOAMYHKTaX «BbIxo/Hble CUrHasbl| AHANOroBbIN | Pexum 1/2»

» MuTaTop — 3a4aoTcs napameTpbl paboTbl UMUTATOPA, KOTOPbIA CYXWT ANs HACTPOVKK
KaHana msMepeHusi pacxogda B ACYTI v No3BOMSET MMUTMPOBATb Ha BbIXOAaX pacxofoMepa
CWrHanbl, NPOMOpLUMOHanbHble pacxody, 3agaHHOMy B none «Pacxog». Mpu 3TOM peanbHbIl
pacxod B TpybonpoBoae He UMEET 3HaUYEeHUS! — BKIOYEHHbI MMUTATOP OKa3biBAET BMSIHUE
Ha BCE BbIXOAb!: YaCTOTHbIN/MMMNYNbCHBIA U TOKOBBbIW.

BbixoaHble curHanbl -> UMutaTop

Pacxog 1 | M3/u

Mone BBOAA 3HaYEHUS UMUTMPYEMOrO pacxoaa B kaHane 1 (Qout)

Pacxog 2 | M3y

Mone BBOAA 3Ha4YEHNS UMUTUPYEMOrO pacxoaa B kaHane 2 (Qout)

NmutaTop -

YnpaeneHue pexumomM pabotsl uMmtatopa: OTKJTFOYEH/BKJTHOYEH
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>Kann6poska — 3a4al0TCA NapaMeTpbl Ans KaﬂMGpOBKM BbIXOAHbIX TOKOB B KaHanax.

BbixogHble curHanol -> Kann6bpoBka

Kanan 1 4 MA | Koppekums BbIXOAHOrO curHana 1 B Touke 4 MA
Kanan 1 20 MA | Koppekuus BbIxoaHOro curHana 1 B Touke 20 MA
KaHan 2 4 MA | KoppeKkums BbIXOAHOrO cMrHana 2 B Touke 4 MA
KaHan 2 20 MA | KoppeKuusi BbIXOAHOMO curHana 2 B Touke 20 MA

MeToaunka koppekumn: koraa YPC BblaeT B KaXAOM KaHarne KpaiHue CurHanbl AvanasoHa,
3HaYeHNs U3MePSIOTCS C MOMOLLbIO 3TaNlOHHOro MWMaMNepMeTpa, NokKasaHus KOTOporo
BHOCATCS B COOTBETCTBYIOLlEE Mofie MeHio. Koppekuuio AN KaXAoro BbIXOAHOrO KaHana
npubopa HeobxoaAMMO NPOBOAUTL B ABYX Toukax (4 n 20 MA).

MeHio «HACTPOWMKW BIP | UuTepdeiic» (TpeTuil ypoBeHb) HacTpoiiku pabounx napa-
MeTpoB nopta RS-485:

CKODOCTS 60 Cnncok Bbli6opa 0AHOMO M3 3HAUYEHMIN CKOPOCTU 06MeHa No
P A nHTepdelicy RS-485: 4800, 9600, 19200 1 38400 (buT/c)

Anpec B B none 3ajaeTcs agpec pacxogoMepa Ha LWMHe obMeHa AaHHbIMU —
P [0NyCTUMble 3HaveHns oT 1 ao 246

MeHio «<HACTPOMKW BIMP | ApxuBbl>» (TpeTuit YpoBEHb) HAacTPOMKM MapaMeTpPoB XpaHe-
HWS AaHHbIX O 3HaYEeHMAX HAKOMMIEHHOro obbema pacxoda B AByX HanpasneHusx (B MOMOXK-
TENbHOM W OTPULATENIbHOM), AaTe, BPEMEHWN U KoAax OWMNOOK. ApXMB SIBMSIETCA KOJbLEBbLIM,
HOBblE 3anncK 3aMeLLatoT Hanbonee cTapble.

MeHI0 «ApXuUBbI» COAEPXUT noapasaensbl:

» Mepuop 3anucu — B MOJIE YCTAHAaB/IMBAETCA MEpUOJ BPEMEHM, Uepe3 KOTOpbIN
6yaeT npom3BoAMTLCS 3anncb B apxuB: 5 MWH; 15 MuH; 1 yac; 6 yacos; cyTku (MHGopMauus
COXPAHSIETCS B SHEProHE3aBMCMMOM NaMaTK).

» MpocMoTp apxmuBa — noapaszes No3BOMSET MPOCMOTPETb MMEIOLMECS 3anncu mM3mepe-
HWI1 B apxuBe. MpoKpyTKa 3anncein oCyLLECTBASIETCS MPU MOMOLUM FOPU3OHTA/IbHbIX CTPESIOK
<BnpaBo>, <BneBo>. Kaxpaas 3anmcb COCTOWUT M3 HECKONbKWUX MOJSIEN: HOMep 3anucu, Aa-
Ta/BpeMs 3anucu, COCTosIHME NpUBOpa, KOAbl HAKOM/EHHBIX OLLIMGOK, HAKOMEHHbI 06bEM Ha
BPEMS 3aMNCK, @ TAKXKE MUHMUMAJIbHbIA M MaKCUMalbHbIM pacxod 3a BpeMsi C Mpeablayluen
3anmcu (3a YCTaHOBNEHHbIN MHTEpBan B none «Mepuog 3anucu»).

BbIxoA M3 pexkMma NpocMOTpa OCYLLECTBASIETCS KnaBuweln <BBOA>.

ApxvB MOXHO 4MTaTb yaaneHHo Ha MK npy nomowm nporpammel «CrumacTep».
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> ApXMB NapaMeTpoB — MoApasaen No3BosisSieT NPOCMOTPETb UMEIOLMECS 3aMUCK O BHECE-
HUM MU3MEHEeHWit B paboune napaMeTpbl npubopa. COAepXMT AaTy M3MEHeHWs mapaMeTpa,
HOMep NapaMeTpa, CTapoe U HOBOE 3HAYeHWE B LIECTHAALATEPUYHOM BUAE.

ApXMB MOXXHO UMTaTb yaaneHHo Ha MK npy noMowm nporpammel «Cumacrep».

» XXypHan cobbiTuii — noapasaen nosBosSiET NPOCMOTPETL MMEIOLIMECS 3aMnucK O MosiBie-
HMM OWMBOK. 3annCb XpaHWUT KoA M AaTy OLKnbKuU.

» OumncTKa XKypHana — rnoapasaen No3BoSET YAanuTb BCE UMEIOLUMECS 3anNWUCK B apXvBe
N3MEPEHUI U XypHane cobbITUN.

MeHio «<HACTPOMKW BIP|Koppekuus uyacoB» (TpeTuii ypoBeHb) — noapasaen ans
YCTaHOBKM TeKyllel AaTbl 1 BpeMeHW. [py NOMOLLM FOpU30HTaNbHbIX CTPENIOK Nosib30oBaTesb
nepeBoaUT yKasaTenb Ha uudpy, KOTOPYIO creayeT M3MeHuTb. Mpy NoMoLwwmM BepTUKasbHbIX
CTpenok Haxoautcs Tpebyemas umdpa.

MpaBWAbHO HACTPOEHHbIE AaHHbIE AaTbl M BPEMEHW MOATBEPXKAANTCA HaKaTUeM KHOMKM
<BBOA>.
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MPUJIOXXEHME K TMporpaMmma ans pacxoaomepa

[na paboTbl C pacxoAoOMEpPOM MOXET MCMob30BaTbCs nporpamMa «Cumactep (SiMaster)»,
KOTOopasi peanusyeT AUCTAHUMOHHbIA MOHUTOPWHI, AMArHOCTMKY M HacTpoWKy npubopos, OT-
HOCSILLMXCS K Tpynne 3NMeKTPOHHbIX pacxoAomepoB. [ns cBs3n ¢ npubopamy MCronb3yeTcs
CTaHAapTHbIM npoTokon ModBus RTU — B MHdOpMaUMoHHONM ceTn RS-485 MoxXeT 6biTh noa-
KSO4YEeHO MHOIO npnbopos, HO 0AHOBPEMEHHO nporpamMa
«Cumactep» MOXeT paboTaTb TOMIbKO C OAHWM U3 HUX.

[ns HacTpolku KaHana coeamHeHuss B rnporpamMme «SiMaster» aKTUBMpYOT KOMaHAay
«HacTtpoikun COM» — B OTKpbIBLUENCS 3KpaHHoM dopme «ComSettingsWindow» (pucyHok K.1)
ANS KoM CTPOKM BblIOMPaloT napaMeTpbl U3 COOTBETCTBYIOLLEr0 KOHTEKCTHOMO MEHIO Npo-
KPYTKM CMUCKOB:

— HOMep Mcrnosb3yemMoro npeobpasoBateneM uHTepdeiicoB RS-485/USB nopta MK (06bI4HO
HoMmep 6biBaeT oT COM2 o COM9);

— ckopocTb cBs3un (38400/19200/9600/4800 6uTt/c) — no ymonyaHuio 9600 6ut/c;

— TalMayT onpoca (BpeMeHHON WMHTepBan Ans nosydeHus uHdopMaumm oT npubopa — oT
100 go 2000 mc) — no ymonyanmto 1000 mc.

MoaTteepxaaeTcs Bbl60p HaXxaTneM KHonkun «CoxpaHuTb».

Nowcx ycrpodicrs | | Hactpodxn COM | | O nporpamme Cocrosmume "‘-‘—'-':”’0“9"““10

Cnucok ycTponcTe

LiseToBON MHAMKATOP

ComSettingsWindow = pa6otsi MO (csetodop)
Nopr: CoM2 -
Tadisayrisc): | 1000 -
| Coxpanurs | Omuena

PucyHok K.1 — Bua FnaBHOro okHa nporpamMMbl 10 HACTPOMKM CBSI3W C NPpUGOpPOM

Ces3b nporpammbl CuMacTep C NpUOOPOM 3amnyckaeTcsl M3 OCHOBHOMO MEHI0 KOMaHAoM
«MOUCK YCTPOWCTB» — B OTKPbIBLUEWNCS 3KpaHHOW ¢hopMe MOXHO BblOpaTb ANs Onpoca KOH-
KPETHbIN afpec YCTPOWCTBA B JTIOKASIbHOW CETU UMM YKa3aTb NepeveHb afpecoB AJs CKaHUPO-
BaHWs B AManasoHe oT 1 u [0 247. MNoaTBepaaeTcs Bbi6op HaXaTueM KHOMKu «Hatu» (pu-
CyHOK K.2).
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MpuMmeyaHus:

1) Mo uHTepdeicy RS-485 oaHOBPEMEHHO MOXET ObiTb MNOAKIOYEHO HECKONBbKO MpUBOpPOB,
HO TOrAa ceTeBble agpeca Y HUX AO/MKHbI OTINYaTLCS.

2) Ecnu nocne onpoca npubopa Yepes 3aAaHHbIi B NPOrpaMMe MHTEPBas TaliMayTa He Mnosy-
YeH OTBET, TO NOSBAETCS COobLieHNe 06 oWwmnbKe CoeanHEHMSI.

X

Mowuck ycTpoiicTs

Mowck no agpecy (1-247)
o 1
fo: 247

| Haitru 7 \ OtmeHa J

Wy,

PucyHok K.2 — 3kpaHHas cdopma «ouck ycTponcTs»

Mpu ycrnelHoM 3aBeplueHnn rnpouecca B cektope «CrMcoK YCTPOWCTB» 0ToBpasuTCca nepe-
YeHb [0CTYMHbIX NpUBOpPOB, pucyHok K.3.

Dowex yerpoders | | Hactpoien COM | | O npopaume | Coctostine noaxrovenns: @)

Crvicox yeTpoiicre Vamepenua | Ocroprnme nacTpodn i Xopaw ; Cueruin obnema | Bacxoge i dara
1-1234 [PIEZOSONIC)

3-17031972 (Coumsr-12) ObHo2AATE Kamise {10 cex v

Pacxop:  0.000 M3/

Obrew: 1374 mA3

Visvepenva STOPSIO PACXOATMER

Pacxos; 0000 M 3/
Obvan: 1327 M3

PucyHok K.3 — MNpumMep BMAa OKHa NporpamMMbl Npy CBA3uM € BbibpaHHbIM Npnbopom

Ha Bknagkax okHa nporpammbl 6yayT oTo6paXaTbCs COOTBETCTBYIOLWME TEXHUYECKME napa-
MeTpbl, pUcyHok K.4.
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PYKOBOACTBO MO 3KCMAYATALMUM

| Nomex yerposicre. | | Hacrpoiixy COM | { O nporpamue | Cocrommue nom:/ucuenm:.

Crucox yerpoiicre
1-1234 (PIEZOSONIC)
3-17031972 {Camar-12)

Vizwepenya &mmumpo?m? Xopas | Cuerwmx ofvema | Bexoaw | Aara |
| =)

Nepeas xopad

3aB0ACKO% MOMep: 1
Avamerp (w): 01509
Lavna xopase (M) 02076
Npoexuws xopapt (M): 01483
Yron naxaona: 4425

Cmeuienine 203 CTORYEN BOAS _gnags 340

Anans xabena (mk

Bropar xopas

3asoacKo# Momep: 1
Lnamerp (m): 01509
Davsa xopast (M): 02074
Npoexuxs xopasl (w): 0.1485
Yron naxnons: 4502

Cmewerine 272 CTORNER BOAM: 5155031

Brves xabenn (mk

2,000
3apepwxa cursana (He) 1770000
WepoxosarocTs Tpybes (mm): 0030
G (Ospamce _ ~]
Koapduument xoppexumu: 1139

2.000
3apepwxa cursana (He): 1770000
Wepoxoearocs TpySes (mm): 0,030
Honpasrerse TPyt [Obpamoe -]
Koadouupent xoppexiun: 1183

PucyHok K.4 — Mpumep Buaa BKNagok nporpamMmmbl ¢ pabounmm napametpammn PIEZOSONIC
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Ansa 3aMeToK
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