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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

Hactoswee pykoBOACTBO MO 3KCMyaTaumu pacnpocTpaHsieTcs Ha Pacxopaomepbl
ynbrpassykoBble PIEZOSONIC (panee — «pacxogomep», «npubop» wnu «usgenue») u
COLEPXUT OnucaHue paboTbl, TEXHMYECKME XapaKTepUCTMKM U Opyrue CBeAeHus,
npeaHasHayeHHble AN 03HAKOMIIeHMS 06CNYXXMBAIOLLEro NepcoHana ¢ COCTaBOM U3denus u
OCHOBHbIMW MPABWIAMW €ro IKCryaTauum.

PacxofoMepbl N3roToBeHbI MO TexHU4eckuM ycnosusam 38978553.407251.008 TY.

Mpubopbl COCTOSAT U3 ABYX YacTei: uaMeputenbHoro yyactka (MY), BbINOMHEHHOrO Ha
OCHOBE YNbTPA3BYKOBbIX Mbe303/1EKTPUYECKUX npeobpasosaTeneit (M3M) M 31EKTPOHHOIO
6noka (3b6), obecneuymnBatoLLero obpaboTky nosyyeHHon nHbopMauum.

BbInyckatoTcsl pacxofoMepbl B PasfIMYHbLIX UCMOMHEHUSX, OT/IMYAOLUMXCS KOHCTPYKLMEN
M3MEpUTENBHOrO0 Y4yacTka, YWC/IOM KaHanos, paboyuM AManasoHoOM M psaoM Apyrux na-
pameTpoB. MHdopmaums 06 MCMoNHEHUM yKasaHa B YC/IOBHOM KOAOBOM 0603Ha4YeHuu, CM.
MNpunosxxeHune A.

labapuTHble M YCTaHOBO4YHblE pa3Mepbl KOMMOHEHTOB pacxoJoMepa npuBedeHbl B
MpunoxxeHuu b.

B cootBetcTBum ¢ FTOCT P 52931 uspenve:

— M0 BWAY UCMONb3YEeMOMN SHEPIrUN OTHOCUTCS K 3NIEKTPUYECKMM npubopaM;

— npeaHasHayeHo Anst MHPOPMALMOHHOW CBSA3W C APYTMMM YCTPOMCTBaMM;

— MO0 YCTOMYMBOCTYM K BO3AENCTBUIO aTMOCCHEPHOrO AABNIEHUS COOTBETCTBYET rpynne P1

(BbICOTa Hag ypoBHeM Mops He 6onee 1000 m);

— MO YCTOMYMBOCTU K BO3AEMCTBUIO BUGpaLIMM OTHOCUTCS K rpyrne L1.

Mo cnocoby 3awwmTbl YenoBeka OT MOPaKEHUS SNEKTPUHECKUM TOKOM U3AENNS OTHOCATCS K
knaccy 0I no MOCT 12.2.007.0.

[lanee “cronb3yoTca Ceaytome CoKPaLLEeHNs:

ny — V3MEpPUTESbHBIN YYacTOK (Tpyba C YCTAHOBNEHHbIMU AaTunkamu MN3M).

y3 — YNbTPasByK.

no — rporpaMMHoe obecnedeHue.

nK — NepcoHanbHbIi KoMnbtoTep (IBM-COBMECTUMBIN MOBUIBbHBIN UK
CTaLMOHAPHBIN).

nne — NepBUYHBIV Npeobpas3oBaTesib pacxoa (ABa U3MEPUTESbHBIX AaTUMKA
N3N, paboTalowmx B oAHOM siyde Ha UY).

nan — MbEe303MEeKTPUYECKNI Npeobpa3oBaTenb (M3MepUTESbHBIN AaTuiK),
paboTaloLWMA KaK NMPUEMHUK/U3Ty4aTh UMMYNBLCOB Y3,

P3 — PYKOBOACTBO MO 3KCMyaTauuu.

3b — 2MIEKTPOHHbIN 610K, NPeobpasyoLLIMii CUrHabI MO 3alaHHON NporpamMMe.

Dn (Ay) — AvaMeTp YCNOBHOro Npoxofa TpybonpoBoAa C YyCTaHOBIEHHbIMM YyB-
CTBUTE/bHBIMK 3/1IEMeHTaMn (aaTumkamum M30).

Q — M3MepeHHoe 3Ha4YeHMe pacxoaa

Qnom — HOMMHasbHoe 3HayeHne pacxoaa (Qnom=0,5 Qmax)-

Qmax — MaKCMMasnbHOE 3Ha4YeHne U3MepeHus pacxoaa.

Qmin — MUHMMasibHOE 3HaYeHne U3MepeHUsl pacxoaa.

\'} — 06beM MpolLeaLleN XXMOKOCTH.
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

1 HasHaueHue u 06n1acTb NpUMEHEHUs

1.1 PacxogoMep npeaHasHayeH A5 KOMMEepYecKoro ydeta cpeaHero pacxoga (Q) u obbema
(V) »uakux cpea C cogep>kaHneM BO3Ayxa WM B3BelleHHbIX YacTtuy Ao 1 % ot obvema ¢
yncnoM PelHonbaca He Huke 5000 M KMHeMaTuyecko Bsa3kocThio oT 0,2 oo 25 mMMm%/c B
MOSTHOCTBIO 3anoNHEHHBIX TPY6onpoBoaax C ycnoBHbIMM Anametpamu (Ay) ot 50 go 2000 mm.
MakcumanbHoe usbbiTouHoe faBneHune B Tpybe o 2,5 MMa (no 3akasy ao 6,3 Mrla).

1.2 Pacxogomep cootBetcTByeT TpebosaHusim TP TC 004/2011 «O 6e30MacHOCTM HU3KO-
BONbTHOro obopyaosanus», TP TC 020/2011 «3nekTpoMarHWTHas COBMECTUMOCTb TeX-
Huyecknx cpeacte», FOCT P 52931, NOCT P M2K 61326-1.

1.3 PacxofoMep SIBNSIETCS CPEACTBOM W3MEPEHMI U BXOAMT B KOMMMEKC FOCYAapCTBEHHOM
cucTeMbl NpubopoB 1 cpeacTs aBToMaTusaumm no MOCT P 52931.

1.4 O6bnactb NpuUMeHeHMs — Ha MeTanIndeckux Tpybax BO B3pbiBOOE30MacHbIX 30HaX Ha
yCTaHOBKax W 06bekTax Tenjo3HepreTMYeckoro KOMMEeKCa, B KWIMLHO-KOMMYHaNbHOM
X035IMCTBE B CUCTEMAX BOAOCHAGXEHUS M TENIOCHabXeHWsI.

2 TexHMuYeckue napameTpbl

2.1 OCHOBHbIe TeEXHUYECKNEe AaHHble

2.1.1 Mpwubop n3MepsieT 06beMHbIli pacxod oT 0,47 M3/u (Qmin) A0 120000 M3/4 (Qmax), B
3aBMCMMOCTM OT pauaMeTpa [y TpybonpoBoaa, B COOTBETCTBMM C Tabnumuen A.1
(MpunoxeHwne A).

2.1.2 PacxogoMep MOXET coaepXxaTb OAMH WM [Ba HE3aBMCMMbIX KaHaslOB M3MEpeHust B
pasHbIXx TPybonpoBOAaX WM peanun30BbiBaTb [ABYX/YYEBYD CXEMY MW3MEPEHWUS B OOHOM
TpybonpoBoae. [omnycKaeTcsl MCMo/b30BaTh TakXKe CyMMUpPYIOLLMIA KaHan (rpynnoBoi) npwu
o6beaAMHEHUM Mapon [ByX Jydel, Kaxabll M3 KOTOpbIX, B 3aBUcMMOCTM OT [y
N3MepUTENBHOIO yyacTka, 0becneymBaeT 3MepeHMe pacxoda B AMana3oHe, NpeacTaB/iEHHOM
B Tabnmue A.1 (MpunoxeHue A).

2.1.3 Npwnbop no kaxkaoMy KaHany pacxoaa nsmepsiet obbem xuakoctu (V) B npegenax ot 0
[0 999999,999 M3, LleHa Mnafwero paspsiaa npu usMepeHun pacxoga — 0,001 m3/y, o6bema
- 0,01 M3,

2.1.4 [vanasoHbl M npeaenbl AOMYyCKaeMblX OTHOCMTESbHBIX MOMPELIHOCTEN W3MEpPEeHUIA
obvemMHOro pacxoga M obbemMa Mpu MNPOSIMBHOM W WMMWUTALMOHHOM MeTOAaxX MOBEPKU
HaxoaaTcs B npedenax, ykasaHHblX B Tabnuuax 2.1—2.3 (rae v — CKOpOCTb MOTOKa
N3MEPSEMON XMAKOCTH, M/C).

2.1.5 DneKTpoHHbIM 6N0K pacxogoMepa O06ecneymMBaeT OTHOCUTENBbHYIO MOMPELIHOCTb
npeobpasoBaHMsl 3HAYEHUs] O6LEMHOMO pacxoda B YacTOTHbIM BbIXoAHOW curHan oT 0,5 go
2000 My He 6onee £0,05 %, NpVBEAEHHYD K BEpXHEMY MpeaAeny AvanasoHa W3MepeHwi
MOrpeLLHOCTb Npeobpa3oBaHnst 06bLEMHOTO PacxXoAa B TOKOBbIN BbIXOAHOW curHan 4-20 MA He
6onee
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+0,5 %.
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

Tabnuua 2.1 — 3HayeHns pacxoaoB, B 3aBUCUMOCTYM OT [ly M3MepUTENbHOro y4acTka

HauMeHoBaHue

3HayeHve napaMeTpa
XapaKTepUCTUKK

Owvametp Oy,

M 50 65 80 100 150 200 250 300

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

HoMuMHanbHbIN
pacxoA Qnom, 36,5 62 93 145 328 582 915 1320
M3/y

MakcuManbHbIn

pacxoa Qmax, 73 124 186 290 656 1164 | 1830 | 2640
M3/y

MNpumMeyaHue:
1. Ana Oy cebiwe 300 MM 3Ha4YeHNst pacxofoB onpeaenstoTcs no opmynam:
Qmax = 0,03'(Ay)% Qnom = 0,5'Qmax; Qmin = 6,4°103*Qmax.

Tabnuua 2.2 — Mpeaenb! A0MYCKAaeMOV OTHOCUTENBHOM MOMPELLUHOCTU U3MEPEHUI 06 BEMHOTO
pacxoaa v o6beMa Npu NpoBeAeHUM NOBEPKU NPOSIMBHLIM METOAOM

Mpenensl Aonyckaemom
OTHOCUTESIbHO
[vametp [y, MM Cnocob yctaHoBkm 130 Ha RN TET R
(BKIIOUYUTENBHO) Tpybonposoae pacxofa v
obbema, %
ot 50 o 80 no AvaMeTpy +(1,240,2/v)
ot 100 go 1600 no AvaMeTpy +(1,040,2/v)
ot 50 go 80 no ABYM XOpAaM +(0,7+40,2/v)
ot 100 go 1600 no ABYyM XopAaMm +(0,5+0,2/v)
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Pacxoaomepsbl yAabTpassykosble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

Tabnuua 2.3 — lMpeaenbl 4oMycKaeMoW OTHOCUTESbHOW MOrpeLLHOCTY U3MepeHUIn 06LEMHOIO
pacxoga u obbeMa Npu NpoBeAeHUM NOBEPKU UMUTALMOHHBIM METOAOM

Mpenenbl aonyckaeMou

[Ovametp [y, MM Criocob ycraHoBkM M3l Ha | OTHOCUTE/IbHOW MOrPELLHOCTM
(BKIIOUUTENBHO) TpybonpoBsoae N3MepeHus pacxoaa u
obbema, %
o1 50 go 300 no Anametpy +(2,54+0,2/v)
o1 350 go 2000 no AnameTpy +(2,04+0,2/v)
ot 50 go 80 no AByM xopaam +(2,0+0,2/v)
ot 100 go 350 no AByM xopam +(1,5+0,2/v)
o1 400 go 2000 no AByM xopaam +(1,04+0,2/v)

MpuMmeyanne — OTHOCUTENbHbIE MOMPELIHOCTM COOTBETCTBYIOT 3HAYEHWUSM, YKa3aHHbIM B
Tabnuuax 2.2-2.3, ecnv AnuHbl NpsSiMbIX y4acTkoB A0 M3 He MeHee yka3aHHbIX B Tabnvue

24.

Tabnuua 2.4 — AnuHbl NpaMbiX yyacTkos Ao M3

No Cniocob ycraHoBku M0 MpsIMONMHENHbBIE YHaCTKM
Bap. Ha TpybonpoBsoae o Mari nocne M3rl
1 no aAvameTpy 10 Oy 5y
2 no ABYM XOpAaMm 10 Oy 5y
3 no oAHoOW Xopae 15 Ay 50y
4 no ocu Tpybonposoaa He NMMUTUpyeTCs He NIMMUTUpYeTCS

pacxoga n obbema £0,5 %.
2. Ha npsaMbIX y4acTKax He AONYyCKAaeTCA Ha/Imume MecTHOro

rMapaB/IM4EcKOro ConpoTuBsieHMa B Buae pAudcgd@y30poB, 3aaBMKEK,
nepexopoB, KPECTOBUH U OTBETBJIEHUA.

@ BHUMAHME! ;
1. [AnuHbl NPSAMbIX YHACTKOB, YKa3aHHble B BapuaHTax 1-3 tabnuupbi 2.4, |
MOryT 6biTb yMeHbLUeHbl Ha 25 %, HO Npu 3TOM BO3MOXXHO MOSIBJIEHNE i

AONO/IHUTENbHOW OTHOCUTENIbHOW MOrPeLHOCTH U3MepeHNUsi 06beMHOro |

2.1.6 Pe3synbTaTbl M3MEpEHMI OTOBpaxaloTcss Ha UMMPOBOM uHAMKATOpe 36 U MoryT
nepeaaBaThCs APYrMM BHELWHWUM YCTPOICTBaM Mo umdpoBoMy MHTepdelicy RS-485, a Takxe
3NEKTPUYECKMMI CUrHANaMM: YacTOTOW MMMYNbCOB M TOKOM 4...20 MA. TMapaMeTpbl BbIXOAOB

yKa3aHbl B Tabnuue 2.5.
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

Tabnuua 2.5 — BbixogHble cUrHasnbl pacxogomepa

AHANOroBbIii TOKOBbINA BbIXoA (MO KOINY. KAHA/OB):

1um2

Twvin BbIXoAa

AKTUBHbIN 2-NPOBOAHLIN

[vanasoH curHana (NnHeinHo Bo3pacTaeT npu
yBEeNMYEeHNM pacxoaa)

oT 4 po 20 MA

ConpoTuBneHne Harpysku

ot 0 go 500 Om

lanbBaHnyeckas un3onsaums (B AByXKaHabHOM
BapuaHTE BbIXOAbl CBA3aHbI 0OLMM NPOBOAOM)

€CTb FpynnoBas Mexay
BHewwHuMK Lenamm (500 B)

ConpoTuBneHve n3onsaunm, He MeHee 40 MOm
YacToTHbI BbixoA (M0 KOJIMYECTBY KaHaso0B): 1unm2

Tun BbIxoAa (TPAH3UCTOPHbIV KITHOY) MaCCUBHbIN

MapameTpbl Harpy3ku, He 6onee 35B/50 MA

[lManasoH YacToTbl CUrHana (JIMHeHO BO3pacTaeT rnpu
YBENMYEHNM pacxoada)

ot 0,5 g0 2000 Iy

anbBaHMyeckas nsonsaums

ecTb (500 B)

ConpoTuBneHue n3onsaunm, He MeHee 40 MOm
Lincbposoii nurepdeiic RS-485 (oanH): €CcTb Bceraa
MpoTokon cBsA3n Modbus RTU

CkopOoCTb Nepeaayum AaHHbIX, 6ut/c

4800, 9600, 19200, 38400

lanbBaHWMyecKkas m3onaums

ectb (500 B)

ConpoTuBEHWE U30ALMM, HE MeHee

40 MOm

MpuMeuaHme — B Tabnumue 3Ha4YeHne CONPOTMBIIEHNS M30NALUMM YKa3aHO B HOPMaslbHbIX
YCIoBUSX: OKpyxatowas TemnepaTypa (20 £5)°C, oTHocUTENbHAs BNAXXHOCTb He Bonee

80%.

2.1.7 TlepBMYHOE NUTaHME pPaCXOJOMepa OCYLIECTBNAETCS OT MPOMBILJIEHHOW CETU Me-
pPEMEHHBIM TOKOM YacToToi oT 49 ao 51 I, HanpshkeHneM B Avana3oHe oT 187 go 242 B

(HomuHanbHoe 220+11) B).

2.1.8 lMoTtpebnsemast MOWHOCTb, He 6onee 15 B'A.

2.1.9 OcHOBHblE NapaMeTpbl KOHCTPYKLMK yKa3aHbl B Tabnuue 2.6.

2.1.10 SkcnnyaTaumoHHbIE XapakTeEPUCTUKM pacxogomepa npyeeaeHbl B Tabnuue 2.7.
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PYKOBOACTBO MO 3KCMAYATALMM

Tabnuua 2.6 — MNapaMeTpbl KOHCTPYKLUK

HauMeHoBaHue

3HaueHwe (CBOMCTBa)

McnonHeHne no cnocoby ycTaHOBKM
natymkos M3

M2 Ha NocTaBNSEMOM U3MEPUTESTbHOM
yyacTke

M3MN ycraHaBnnBaeTca Ha pabovem Tpy6o-
nposoae

3J'IeKTpW-IeCKMe npuncoeanHeEHns

mexay M3 n 3b — anuHa kabens ao 500 m

mexay RS-485 b n ACY — anvHa kabens no
1200 m

BbIXoA Toka 4—20 MA — anvHa kabens no
1200 m

BbIxoa 4actoTbl 0,5-2000 'y — annHa kabens
0 1200 m

labapuTHble pa3mepbl KOMMOHEHTOB*,

He 6onee: — patymk M2M @29x78 MM
-2b 200x200x112 MM
Macca, He 6onee*: — patumk N3N 0,14 kr
-3b 1,9 kr
CreneHb 3aluTbl KOMMOHEHTOB MO
FOCT 14254 — gatyuk Man v ny IP65 (IP67 n IP68 no 3akasy)
-3 IP65

* [abapuTHble pa3mepbl U Macca nocrasnsieMoro MY 3aBucaT oT avamertpa [y

Tabnuua 2.7 — SKCnlyaTaunoOHHbIE XapaKTepPUCTUKK

HauMeHoBaHue

3HaveHue (CBOMCTBA)

Pexxnm paboTbl

HeNpepbIBHbIV

BpeMs roToBHOCTU K paboTe nocne BKIIOYEHMUS

He 6onee 15 ¢

MHAavKaums U3MepuTenbHOW MHAOPMaLIMKM U COOBLLIEHUN

2 cTpoku no 20 cMMBOJI0B

WHTepBan cunTbiBaHUA Ha MHAMKaTOpe

1c

BpemMs ycTaHOBMEHMs paboyero pexxuma nocsie noaayum
nUTaHus

He 6onee 15 MUH

CpeaHss HapaboTka Ha 0TKas, C YYETOM TEXHUYECKOrO

65700 4
06CcnyXnBaHusi, He MeHee
CpeaHuiA CpoK Cry»x6bl 10 ner
BnbpocToikocTb no MOCT P 52931 rpynna L1
B16pOyCTOiuMBOCTL B TpaHCMopTHOM Tape no FOCT P 52931 rpynna F3
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2.1.11 Pacxogomep vMeet cneaytowme QyHKLUMn:

— camoTecTmpoBaHue pabotocnocobHocTy MIM 1 OCHOBHBIX Y3/10B MPU BKIKOYEHUN;

— NporpamMMMpoBaHune paboumnx napameTpoB Mo KaXAOMy KaHasy C y4eTOM 0COBEHHOCTEN
M3MepsieMOii cpefibl U YCTaHOBOYHLIX pa3mepos UY;

— U3MepeHue cpefHero o6beMHOro pacxoaa Xuakoctu no 1 unm 2 kaHanam (Tpybonposoaam)
ans noboro HanpaeneHUs NoToKa;

— onpefeneHne HapacTatoLwero 06bema XXMAKOCTU OTAENbHO ANs NPSMOro 1 06paTHOro
HanpaBfEeHNA NOTOKa M UX anre6pamquK017| CYMMbI C YH4ETOM HanpaBNeHUA NOTOKa 419 KaXK-
[I0r0 KaHana usMepeHus;

— onpeaeneHne Tekywero 3Ha4eHnsa CKOpoCTu 1 HanpasJiEHUA MOTOKa XUAKOCTU MO KaXXAoMy
KaHany,;

— UMEET BCTPOEHHbIE YacCbl peasZibHOro BpeMEHU ANs y4yeTa KaneHaapHbiX AaHHbIX U Hapa60T-
KW U3aenvst B npouecce aKcnayaTauum;

— aBTOMaTUYeECKU KOHTPOJ1Ib U HAUKALMIO Ha/lM4na O0TKa30B, a TaKXXe 3anncCb B COOTBET-
CTBYOLLME XXYPHanbl UX BUAaA U ANTUTENbHOCTH,

— apxXuBauuto B 3HepFOHe3aBVICVIMOl‘/JI namMaTn pe3ynbTaTtoB M3MepeHMVI N YCTAHOBOYHbIX Na-
paMeTpoB;

— 3aWWTY apXUBHbIX W YCTAHOBOYHbBIX A@HHbIX OT HECAHKLIMOHMPOBAHHOIO AOCTYMa.

2.1.12 Ob pacCcyMTLIBAET YaCOBbIE M CYTOYHbIE 3HAaUYEeHUs 06beMa 1 apXMBUPYET YKa3aHHYIo
MH(OPMaLMIO B 3N1EKTPOHHOM NMaMsT. O6beM apXMBHOM NaMsaTH 06ecneYymBaeT HakoMeHe
nHopMaUmMK B TeYeHWe He MeHee 1 roga:

— 0 U3MepeHHOM cpeaHeM pacxofe (M3/4) 3a YCTaHOBNEHHbI UHTEpBan 5/15 MuH; 1/6/24 u;
— 0 npoLeaLleM Yepes Tpybonposo o6beMe XNAKOCTM (M3) C MOMEHTA BKIIOYEHHS.

Mocne oTK/IIOYEHNS] CETEBOIO MUTaHMS, pacxodoMep B TedeHne 10 neT XxpaHWUT nporpam-
MUpYeMble MapaMeTpbl U HAKOMJIEHHYIO U3MEPUTESNbHYHO MHGOPMALMIO.

2.2 YcnoBusa aKcnnyaTaumm

U3mMmepsieman cpena:

— TeMnepaTypa KOHTPOMPYEMOW XUAKOCTM OT -40 oo +150°C;
— coaepxaHue TBepabIxX YacTuvy no Macce He 6onee 1%;

— XWAKOCTb C YnCioM PeitHonbaca He Huke 5000;

— KMHeMaTunyeckas BA3kocTb ot 0,2 ao 25 Mm%/c;

— n3bbITouHOE AasnenHve go 2,5 MMa (no 3akasy ao 6,3 Mra);
— OvanasoH paboumx ckopocTei notoka ot 0,1 go 11 m/c.

Bepcua 01-2025 | © 2025 PIEZUS



Pacxoaomepsbl yAabTpassykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

Pa6ouune ycnosus:

— 3aKpbITble B3pblBOOE30MacHbIe NoMelLeHUs 6e3 arpeccMBHbIX MapoB U rasos;
— TeMmneparypa okpyxatoLiero sosgyxa ot 0 go +50°C;

— OTHOCWTENbHasH BNAXKHOCTb Bo3ayxa A0 98%, 6e3 KoHAeHcaLmMy Bary;

— atmMocdepHoe gasneHue ot 84 ao 106,7 kMa (ot 630 go 800 mm pr. CT.).

HopmanbHblie yonoBus:

— TeMmnepaTypa KOHTPOMpyeMol xuakoctu +(20 +5)°C;

— TeMmnepaTypa oKpy>atoLlero so3ayxa +(20 +5)°C;

— OTHOCUTESIbHas! BNIAXKHOCTb Bo3ayxa A0 80%, 6e3 koHAeHCauum Bnarw;
— atMoccdepHoe aasnexune ot 84 no 106,4 kMa (ot 630 go 800 MM pT. CT.).

2.3 MoMexoyCcToHYUBOCTb U MOMEXO3MUCCUS

2.3.1 Tlo YCTOMYMBOCTM K BO3AEWCTBUIO MHAYCTPUANIbHBIX PAZIMOMNOMEX pPacxodoMep CO-
OTBETCTBYET KPUTEPUIO KavecTBa yHKUMOHMpoBaHusa A no MOCT P MK 61326-1.

2.3.2 o ypoBHIO M3nydeHust pagmonoMex (MOMEXO3MUCCUM) PacXoAoMep COOTBETCTBYET
HOpMaM, YCTaHOBNEHHbIM AN 06opyaoBaHus knacca b no MOCT P 51318.22.

2.3.3 PacxofioMep YCTOWUMB K BO3AENCTBUIO MNEPEMEHHBLIX MarHUTHBIX MOJIEN YacTOTOM
(50 £1) 'y ¢ HanpshxeHHOCTbIO Ao 400 A/M.

3 YcTponcTBO M pa6ora

3.1 Oco6eHHOCTH KOHCTPYKLMNN

3.1.1 KOHCTpyKUMS pacxogoMepa COCTOUT M3 MPOTOYHOM YacTu TpybonpoBoaa, Ha KOTOPOW
CTaUMOHAPHO YCTAHOB/EHbI Y/bTPa3BYKOBbIE Mbe303/1EKTpUYECKne npeobpasosatenu (M3I1),
COeAVHEHHbIe kabeneM € aNeKTpPoHHbIM 6510koM (3B).

3.1.2 N3MepuTenbHbIN yuacTok (MY) MOXET 6biTb U3rOTOBJIEH M3 METANNIMMECKOW (CTaNIbHOW)
Tpy6bl, K TOpLI@M KOTOpPOM MpwvBapeHbl ABa ¢naHua no MOCT 12815-80. B cpeauHe Tpyosl
noJ onpeaeneHHbIM YIIOM NMpUBapeHbl [Ba AepKaTesns, B KOTopbix kpenstcs M3 (vepes
YMIOTHUTENbHbIE MPOKIAAKM) C MOMOLULIO CMeLMaribHbIX raeK, MokKasaHHbIX Ha pucyHke b.3
(Mpunoxenwne b).

3.1.3 [Ansa pa3Mellenuns M3 Mx nonoxxeHne oroBapyBaeTcs Npu 3akase. B cnyyae otcyT-
CTBUSI B 3aKa3le MOCTaBKM FOTOBOr0 M3MepuTenbHOro yyacTka, M3l ycTtaHaBnvealoTcs B
yoobHoM MecTe Ha paboyeM TpybonpoBoge — B COCTaBe KOMMJEKTa MOCTaBKW npeay-
CMOTpeHbI BCe HeobXx0AMMble MOHTaXKHbIE YacTu.

3.1.4 KonnyectBo npuMeHsieMbix datyvkoB [13I1 cBA3aHO € 4yMcioM wcnosnb3yemblx B Ib
BbIXOAHbIX KaHasIoB, KOTOPbIX MOXET 6biTb OAMH UnK ABa (4N M3MEPEHWIA B YNIbTPa3BYKOBOM
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kaHane M3 paboTatoT napow). M3MN coeauHsitotca ¢ 36 kabensimu Tuna PK 50 2-11 (unu
@HaNOrNYHbLIMK, C BOMHOBLIM conpoTueieHnem 50 Om).

3.1.5 Kopnyc 3B BbINOMNHEH M3 MMAcTMacCbl BO BMaro3alULLEHHOM MCMOMIHEHWM, C Mpo-
3payHOM KpbILKOW, Yepe3 KOTOpYlo BWAEH WHAMKATOP, OTOOpaXKaloWmin pesynbTaTbl W3-
MepeHui, MoXeT 3akpennsTbcs Ha DIN-peike (35 MM) unu Ha cTeHe.

3.2 Pa6ora npubopa

3.2.1 Ha dyHKUMOHaNbHOM CxeMe MoKa3aHbl OCHOBHbIE 3/IEMEHTHI, y4YacTByloWwMe B paboTte
pacxogomepa, pucyHok 3.1.

INEKTPOHHbIN 610K

Ceresoe MepeuyHoe 5 15008 = - ACy
nuTaHne — > Aucnnei
55008 7 Do
Ki HTepdeic
ynp::rr:::wﬂ » </ > Rrs4ss [ » [TopT RS-485
nam §s008
- Tenepatop - LAM % 4-20 MA -
15 v3 e 20 W (pacxon 1) | =
i }/'IVH 1 MMNYNbCOB . - _/m@ . 0-2000 Ty %
Koy poueccop UMNYNbCOB (pacxon 1) ]
P rarop 1 I > 5008 = Aot
——> oo s 120 ~
Kowmy- (E20m) (pacxon2) | ¢
| rarop2 |1 | Ja ,m » 0-2000Ty (" £
Kowy- ) e | (pacxon2) | <
| \lj‘lyq 2 \ He3aBucy-
|

Kommy- . Mpeo6pasosatens Mas namsTs
Tarop 4 curHanos v ALIN

PucyHok 3.1 — ®yHKUMOHaNbHas CXxeMa pacxogoMepa

nan4

E

3.2.2 lNpu BKIIOYEHWUM BLIMNOMHAETCS CneayoLwas nocneaoBaTelbHOCTb:
1) camoamarHocTka TEXHUYECKOro cocTosiHms 36 u M3AM;

2) ¥3 3SHEeproHe3aBMCMMOM MaMsATM MMKPOMPOLIECCOPOM  CUMThIBaeTCs MHdopMauus o
napaMmeTpax BCEX W3MEPUTENbHbIX Y/bTPa3BYKOBbIX KaHanoB (fyvax) Ans AanbHEMIlero
CMOMb30BaHMSA MPU pacyeTax;

3) uepe3 koMmyTaTopbl OB NOChINAET INEKTPUYECKME UMMYSIbChI MOOYEPEAHO TO Ha OAMUH, TO
Ha apyroi MM — kaxabii MOMN MOXET WCMONMb30BaTbCs KaK M3fyyaTelb WMAU MPUEMHUK
YNbTPa3ByKOBOro MMNysnbca (B pesynbTaTe 3TOro ynbTpa3ByK NPOXOAUT MyTb B XXMAKOCTU MO
MOTOKY M NPOTUB MOTOKA);
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4) M3N npeobpasyeT 3NeKTPUYECKMIA UMMYSIbCHBIN CUIHAM, MOCTYMNAKOWMIA C 3NEKTPOHHOMO
6/10ka, B YNbTPa3BYKOBble KonebaHus, KOTOpble, NPoOMAs Yepe3 XWAKOCTb, MoMadaloT Ha
apyroi T3, KoTopbiM NpeobpasyroTcs B 3MEKTPUYECKME KonebaHus, nepeaaBaeMble Mo
kabento B npeobpasoBatenb curHanos Jb;

5) npoueccop, UCMosb3ys BBEAEHHbIE B €ro MamsTb AaHHble O AMameTpe Tpy6onposoaa,
pacctosiHn  Mexay M3 “  U3MEpeHHOM BpEMEHU MPOXOXAEHWS YyNbTpasByka B
KOHTPOSIMPYEMOI Cpefie, BbIYMCIISIET PAacXo M 06bEM XUAKOCTH;

6) pe3ynbTaTbl BbIYMCIEHMIA BLIBOASTCS Ha UMDPOBOM MHAMKATOP 36 M BO BHELWIHWE LIEenu B
BMAE YaCTOTHO-UMMybcHOro curHana (0,5...2000 u), a Takke aHanoroeoro Toka (4...20 MA),
— BE&JIMYMHA CUMHAJIOB YBENMUYMBAETCS NPSIMO MPOMOPLMOHANIBLHO pacxoay;

7) U3MEpEHHble 3HAYeHUsl MepeaaloTcs Yepe3 NocnefoBaTesNbHbIN UMGpPoBOM MHTEPdENC
RS-485 (npotokon Modbus RTU);

8) nosyyeHHble AaHHbIE U3MEPEHUIA U XKypHa COBLITUIA apXMBUPYHOTCS B SHEPrOHE3aBUCUMOM
MaMsTh, AOCTYN K KOTOPOW MOXHO MOJTy4UTb YAANIEHHO WM YEpPe3 MEHIO pacxoaoMepa.

3.2.3 PacxogomMep uMeeT uucpoBoii  UNBLTP MOMEX Ha BXOAax  Y/bTPa3BYKOBbIX
n3MepuTENbHbIX KaHasoB.

3.3 MpuHUMN 3MepeHni

3.3.1 PaboTa pacxofoMepa OCHOBaHa Ha MeTOAE MPSIMOro U3MepeHUst BPEMEHW MPOXOXKAEHMUS
yNbTpa3sByKa B XMAKOCTU OT 0aHOro aartydmka M3 k gpyromy (pucyHok 3.2).

Bpemsl pacnpocTpaHeHust ynbTpa3ByKoBOro umnynbca ot M3M1 k M3M2 (71,2) v ot N3AM2 k
M3M1 (73,1), 3aBUCUT OT CKOPOCTM ABUXXEHUS XXMOKOCTN B COOTBETCTBUM C hOpMynaMm

— L—c .
T1,2 " Co+vcosa ' M
L
T, = —b< )

Co-vcosa’
roe 712, 72,1 — BpeMs pacnpoCTpaHeHusl YIbTpa3BYKOBOrO MMMNysibCa MO MOTOKY WM MPOTVB
noToKa, C;
L ¢ — ANVHA aKyCTUYEeCKOoro yNbTPa3BYKOBOro kaHana mexay MN3r1, m;
Gy — CKOpOCTb pacnpocTpaHeHus ybTpa3Byka B HEMOABMXKHOM XMUAKOCTH, M/C;
v — CKOpPOCTb ABWXEHMS MOTOKa XXMAKOCTK B TPybe, M/C;

o —Yrofl B COOTBETCTBUM C PUCYHKOM 3.2, B rpajycax.
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nan2

)
D -
|
¥]
v/
nani

PucyHok 3.2 — VamepsieMble METpOnornyeckne pasmepbl

CKOpOCTb  pacnpoCTpaHeHWsl  YNbTPa3BYKOBOrO CWUrHama B OKMAKOCTYM,  3amosHSIOLEN
TpybonpoBoa, npeacTaBnsieT cobol  CyMMy CKOPOCTE: CKOPOCTM  yfbTpasByka B
HEMOABMXHOW  Xuakoctu (&) W CKOPOCTM  MOTOKA JKMAKOCTM B NPOeKuun

Ha
pacCMaTpuBaEeMoOe HanpaB/ieHWe, onpeaensaeTcd rno d)opMynaM
L. _
= =Cp+v-cosa, 3)
1,2
L
—=Cp— 7V Ccosa, 4
T21

roe Gp — CKOPOCTb PacrnpoCTpPaHEHWs yNbTPasByKa B HEMOABWKHOM XMAKOCTU, M/C;

v — CKOPOCTb ABWXEHWS MOTOKA XWUAKOCTM B Tpybe, M/C;

o, — YroN MeXay HanpaB/IEHMEM PacnpOCTPaHEHMs ybTpasByKa M 0Cbio Tpy6onpoBoaa,
B rpaaycax;

71,2 — BpeMs pacnpocTpaHeHus ybTpa3ByKoOBOro curHana ot M3M1 k M2M2;
72,1 — BpeMsl pacnpocTpaHeHus ynbTpa3ByKOBOro curHana ot M3012 k M3011.

M3 dopmyn (3) u (4) nonyyaem BbipaXXeHUe AN ONpPeAeNEHNss CKOPOCTU MOTOKA XMUAKOCTY,
YCpEeAHEHHOro MO TPAEKTOPUM yNbTPa3ByKOBOIO Jlyya

_ Lc(1/T12-1/T21)
- 2cosa ) (5)
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CKopoCTb MOTOKa XWUAKOCTM, onpeaensieMass no cdopmyne (5), OTAnuaeTcs OT cpeaHen
CKOPOCTM MOTOKA >XWAKOCTU OCPeHEHHOW MO ceyeHunio Tpybonposoaa.

[ns onpeaeneHus pacxofa HeobXoAMMO YMHOXWTb CKOPOCTb, OnpeaeneHHyto no dopmyne
(5), Ha Ko3bUUMEHT KOoppekuun K, y4uTbIBalOLWMIA CBOMCTBA XKMAKOCTM M BO3MOXHbIE
ocobeHHocTu ycTaHoBku T30, KoadduumeHT Koppekuuun onpegensercs no «MeTtoavke
noBepku» (MMUTALMOHHLIM METOAOM WM MPW NPOMBKE Ha 3Tane Kanubposku).

YMHOXWB CPefHIol0 CKOPOCTb MNOTOKa Ha ceyeHve Tpybomnposoda, MOMy4YaeM 3HayeHue
pacxoa XUAKoCTM @, NPOTEKAMOLLEA B MECTE YCTaHOBKM AaTumnkoB M3MN

nD% K-v

CyLLeCTBEHHO YMEHbLIUTL [JIMHbI MPSIMbIX YYacTKOB W MOrPELUHOCTb M3MEPEHWUst pacxopa
MO3BOJISIET UCMOMb30BaHME ABYX Map AaTYMKOB, YCTAHOBNEHHbIX HAa OAHOM Tpy6oMpoBoAe,
MpyM 3TOM HanpaBfiEHNE ABWKEHWUS KAKAOrO YNbTPa3BYKOBOMO Jjlyya OCYLIECTBASIETCS MO
xopae. Xopabl Mpy [ABYX XOpAOBOM BapWaHTE pacrofioeHbl Ha CepeauHe paauycoB
M3MEPUTESIbHBIX Y4acTKOB. VI3MepeHHasi CKOpOCTb ABMKEHUS NoToka (v) ByaeT onpeaensTbest
Kak

_ Vr1tVk2
4

v / ()

rAe V4 — CKOPOCTb [ABWKEHWSA NOTOKa No xopae 1;
V42— CKOPOCTb ABWKEHWS NMOTOKa Mo xopae 2.

3.3.2 /3MEepEHHbIN pacxod MOXET ONpPeAeNnaTbCs Mo BbIXOAHbIM 3MEKTPUYECKUM CUrHanam 3b
B COOTBETCTBUM C hOPMy/IaMN HOMMHAJIbHOW CTaTUYECKON XapaKTEPUCTUKK:

a) Ans TOKOBOro curHana 4...20 mA

_ (Iout‘Imin)'QBl'lI/I
Qiox=—"—7 (8)
Imax—Tmin
roe Q.o — U3MEPEHHBIN 06LEMHBINM Pacxoa XuakocTu, M3/c (M3/u; n/MuH);

Qg — 334aHHOE 3HaUeHWe BEPXHEro NMpeaernoB U3MEPEHMI pacxoaa Mo TOKOBOMY
curHany, m3/c (M3/u; n/mMuH);

Ipin= 4 MA — MMHMManNbHOE 3HaYeHNE TOKOBOro BbIXOAHOMO CUrHana;
Lyax= 20 MA — MakcManbHoe 3HayeHue TOKOBOro BbIXOAHOMO CUrHana;
I,,,,; — 3HAYeHne Toka Ha BbIxoze 36, MA.

6) ana yacroTHoro curHana 0,5...2000 'y

Qr = Quun + fout'(QBHI/I_QHHI/I)’ ©

fmax
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roe  Qp — M3MepeHHbI 06bEMHbIN Pacxoa Xuakoi cpeasl, M3/c (M3/4; n/MuH);

Qu, Quiy — 3a4aHHOE 3HAYEHVEe BEPXHErO U HUXKHEro NPeaesioB U3MEpEHUn pacxos no
YaCTOTHOMY BbIXOAHOMY curHany, m3/c (M3/u; n/mMuH);

f max — MAaKCUMasibHOE 3HaYeHMe YacToTbl CUrHaNa Ha BbIXOAE;

f our — VBMEPEHHOE 3HAaYeHne 4YacToThbl CUrHana Ha sbixoge 36, I'u.

4 Mepbl 6e30nacHOCTH

4.1 MoHTax (AEMOHTaX), MOAKI/IOYEHME, perynnpoBKka M TexobCnyxmBaHMe pacxoaomepa
AOJDKHbI  NPOM3BOAUTLCA  TOJIbKO KBaJ'IVI(bVILlVIpOBaHHbIMVI cnedunannctamy, U3ydmsBlLINMU
HacTodllee pyKoBOACTBO MO aKCn/1yaTauun 1 npoweainMm MHCTPYKTaX no 06LL|,I/IM npasunam
6e30nacHOCTH, YUMTbIBAKOLLMM 0COBEHHOCTH KOHKPETHOrO Buaa pabor.

4.2 Mo cnocoby 3awuTbl YenoBeka OT MOPAKEHWUS 3IMEKTPUYECKMM TOKOM pacxodoMep, B
3aBMCUMOCTM OT WUCMOSIHEHUS, cooTBeTCTBYET Kknaccy 01 no MOCT 12.2.007.0.

4.3 VCTOYHMKAMMN ONACHOCTU npu npoBeaeHNN MOHTaXHbIX pa60T M 3KCnnyaTaumnm aBnaroTca:

— CeTeBoe nuTalollee HanpshkeHne 220 B nepeMeHHOro Toka C 4Yactotol 50 Iu:
NOAK/IIOYEHME 3NEKTPUYECKMX LIeMei pacxodoMepa AO/MKHO MPOM3BOAWUTLCS TOMbKO MU
OTK/OYEHHOM NUTaHWK;

— u3bbLITOYHOE [AaBneHne B TPybonpoBOAE: MpUCOeAMHEHME W oTcoeauHenue MMM oT
Marucrpanei, noABOASIMX W3MepSAeMylo Cpefly, AO/MKHO OCYLIECTBAATLCA nocne cbpoca
NoABOAMMOrO AAaBNEHNS 10 aTMOCHEPHOrO;

— MOBbILLEHHAs TEMMepaTypa U3MepseMoit cpeabl.

4.4 TMepen nposBefgeHveM paboT Ha TpybonposBoge HeobxoauMmo ybeanTbCs C MOMOLLBIO
n3MepuTeNbHbIX NPUBOPOB B OTCYTCTBMM OMACHOMO NS XKM3HW HanpshKeHWst MOCTOSIHHOIO
WK NepPeMEHHOro ToKa.

4.5 MNpn akcnnyataumn, TEXHUYECKOM O6CNYXMBaHMM U MOBEpKe Heobxoammo cobnogatb
TpeboBaHuss OCT 12.3.019, «[MpaBun 3KCnyaTauuM 3NeKTPOYCTAHOBOK MOTPebuTenen» u
«MpaBun oxpaHbl TpyAa Npy 3KCIJTyaTaLmn 3NeKTpoycTaHOBOK noTpebutenei» ao 1000 B.

5 OpraHbl ynpaBneHusi 1 oTobpa)xeHus
5.1 KHonku nuueBoi NnaHenm

[ns ynpaBneHus pexuMMoM OTObpaXkeHus M NporpaMMMpoBaHWs MapameTpoB paboTbl
pacxofoMepa MMeeTCs nATb KHoMok, [lpunoxenue B. KHomku co cTpenkamu <Bneso>,
<BnpaBo>, <BBepx>, <BHM3> — cnyxaT Ans HaBWrauum Mo MeHIO M U3MEHEHWsI 3HaueHWi
napameTpoB.
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Mepexos M3 OCHOBHOMO pexuMa paboTbl B pexkumM CEPBUC anst HacTpoMkK OCyLLeCTBNSIETCS
HaxatveM kHonku <ENTER (BBO[)> Ha Bpemsi He MeHee 3 c. [pubop aBTOMaTUYeCKM
BO3BpALLAETCS M3 peXMMa HaCTpoOMkM B paboumii, ecnv KHOMKWM Ha NMLEBOM NaHenu He
Ha>XMMaJIMCb B Te4eHue 5 MUH.

Ona 3awmutbl OT HECAHKUMOHMPOBAHHOMO BXOA4A B PEXUM MpPOrpamMMMpOBaHUS MOXET
NPUMEHATLCA Napojib U (bVI3VI‘-IeCKO€ orpaHu4yeHmne [octyna (I'I}'IOM6M|:)OBaHMe nvueBom
I'IaHeJ'IVI). Bce onepauun HaCTpOVIKM pacxogoMepa AO0/MKHbI 6bITb 3aBeplieHbl A0 Ha4dana
YYETHbIX M3MepeHMl‘;I.

5.2 LiucdpoBoii nHankaTop

Mocne nogayn nNUTAKOWEro HaMPSKEHUs MPOUCXOAMUT WMHUUManusaums BCTpoeHHoro MO wu
CaMoAMarHOCTUKa Yy3noB (KpaTKOBPEMEHHO MosiBUTCA Haanucb: «PIEZOSONIC», Bepcusi
MO 1.2) — npouecc 3aHMMaET OKOMO 5 ¢, nocne Yero pacxofoMep roToB K paboTe.

MHavkaTop NUUEBOI MaHenu B ABYX CTPOKax OTOGpaXKaeT M3MepsieMble 3HauYeHusi (PUCYHOK
5.1) — KHOMKKM €O cTpenkamMn <Beepx> M <BHW3> M0O3BONAIOT BbIOpaTh BUAMMbIE MApaMeTpbl
U3 CrncKa AOCTYIMHbIX.

7~ R
Bpema 29.08.20 12:00 ; |

iQ1,m’/u  +000103,450 | 4 :
iQ2,m*/u  +000103,000; | a
vim®  +000412067,80 ;
v2,m®  +000310993,20 L
Bpemsa BKkA. s
p 00000:10 : @
| |
\ _’J

Hapa6botka 0000001:25

OwnbKn 00 00 00 00
\ y, -

PucyHok 5.1 — MNepemMeluaeMoe OKHO CnMcKa NapaMeTpoB 2-KaHanbHOro pacxoaoMepa

5.3 CeBeToaMoaHbIE MHANKATOPbI

Ha 7nuvueBoM naHeny pacrofioKeHbl JOMOSIHUTESbHbIE EAWHWYHbIE WHAMKATOPbI, AJIst
AMarHocTukM paboyero coctosiHmsl gatyumkos M3 Ha NY (pucyHok 5.2).

D
© _1\5 © — nyy 1 — cBeTOAMOA CBETUTCA 3€/IEHBIM LIBETOM MpU HOPMaslbHOM
pabote WY. WHauKauusi KpacHOro CBeToaMoOda WM OTCYTCTBUE
o CBEYEHUI roBopUT 06 oMbKax B paboTe UM HEUCNPaBHOCTSIX.
© —3\y © — NIyd 2 — UHAMKALUMS aHANorn4yHo nydy 1.

PucyHok 5.2 — MHavkaumst Ha nuueBoit naHeny b coctosiHus NY
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

6 MoaroroBka k pabore Ha 06beKTe
6.1 Pa3MeLyeHne 1 MOHTaX

Pa3melleHne M MOHTaX KOMMOHEHTOB pacxodoMepa MPOU3BOAMTCA COMACHO MHCTPYKLWK
38978553.407251.008 UM.

B TOM cnyuae, ecnm MoHTaxk M3 ocywecTBnsnca Ha paboyem TpybonpoBoae, noTpebyetcs
BbIMOSMIHATL BCE M3MepeHust ans WY, onucaHHble B MHCTPYKUMM MO MOHTaXy (3T pasMepsbl
MCMOsb3YOTCS AN NPOrpaMMUPOBaHNs paboTbl U MOBEPKE pacxoaoMepa).

MpuMeuaHmne — lMpu HeO6GXOAMMOCTYM, NPOW3BOAMTENL M ABTOPWU3OBAHHLIE CEPBMUCHbIE
LIEHTPbI OKA3bIBaOT YCIYr MO HaCTPOIiKe pacxofoMepa U BBOAY €ro B 3KCM/yaTaumio.

DneKTpuyeckne COeAVHEHUSI KOMMOHEHTOB BbIMOSHAOTCS COrMIAaCHO BbIOPaHHOM Cxeme
npumeHeHus (Mpunoxenwe I).

Bo3MOXXHO 06beaMHEHME HECKOSIbKMX —pPacx0AOMEpOB-CHETUMKOB, paboTalowmx B CETH
RS-485. MoMMMO pacxoAoMepoB, K WMHGOPMALMOHHOW CETU MOryT 6biTb MOAK/YEHbI U
[pyrvie ycTpolicTBa, paboTalolme no aHanorMiyHoMy NpoOTOKONY, pUCyHoK .5 (MpunoxeHune
M. MNpu 3TOM Ans obecneyeHnst 6eCKOHGNIMKTHON paboTkl NpUBOPOB COBMIOAAIOT Creaytolme
yCnoBus:

— Ka)XXOOMY YCTPOMCTBY B ceTh RS-485 npucBanBaeTcsl YHVKanbHbIA HoMep oT 0 o 246;

— BCe ycTpoicTBa B ceTu M MO KoMMbloTepa A0MKHbI paboTaTh Ha OAHOM CKOPOCTM 06MeHa
NHOopMaUmK.

MapameTpbl paboTbl MHTEpdeica RS-485 ykasaHbl B MpunoxeHun 1.
6.2 Mpo6Hoe BKIOUEeHHe

Mocne moHTaxka WY u 3anonHeHus TpybonpoBoaa XWAKOCTbIO, pacxoAoMep rotoB K pabore.
Mpyv nogave nuTaHMs CHayana 3anycKaeTcs Mpouecc CaMOAMAarHOCTUKKM, Npu  3TOM
NPOBEPSIIOTCH OCHOBHbIE Y3/bl M UeNnocTHocTb O — npu  HemcnpaBHOCTSX MOSIBUTCA
COOTBETCTBYIOLIEe coobLieHne 06 oLmnbke.

Mocne 3aBeplleHUsl HavabHOM 3arpyskyM U YCMELHOro BbIMOSIHEHMS BHYTPEHHENH NpoBeEpKU
(npouecc 3aHMMaeT okono 15c), pacxofoMep aBTOMAaTMYECKW 3anyCTUT W3MEpeHUst C
CMOJb30BaHWEM MaPaMETPOB, CKOHMUIypUpPOBaHHbIX MO/b30BaTENIEM B MOCNEAHWI pa3 (Npu
MOHT@XHOW HacTpoWKe WM MEPBOHAYANbHOM KOH(UIypUpOBaHUM U3rOTOBUTENEM) —
pe3ynbTaThl U3MEpPEHUIN 0TOBPA3ATCSA HAa CUMBOJILHOM MHAMKATOPE B LM(POBOM BUAE.

B paboueM pexume nHamMkaTop oTobpaxkaeT MHGOPMaLMIO O HAKOMJIEHHOM 3Ha4YeHMn obbeMa
XKMAKOCTU, NPOLLEALIEN Yepes KadKabl NOAKIIOYEHHBIA MY 1 3HaUYeHMe TeKyLLIEro pacxoaa rno
KaHaflaM U3MepeHus.

MpuMeyaHue — HakonieHHoe 3HadYeHWe NpoLIEAWEro 06beMa HaUMHAET UBMEHSTLCS Yepes
15 cekyHA nocne Bk/OYeHWUss npubopa. [aHHoe BpeMs HeobxoauMO [Ans  BbixoAa
pacxofoMepa Ha CTauMOHapHBbIN paboumnin pexum.
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Pacxoaomepsbl yAabTpassykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

Mpn oTCcyTCTBMM pacxoda Ha UM@PPOBOM WHAMKATOpe OTOobpaXkaeTcs HyneBOe 3HayeHwe
«000000,000», nNpu 3TOM:

— Ha YaCTOTHOM BbIXOJE OTCYTCTBYIOT MUMMNY/bChI;

— Ha TOKOBOM BbIXOZ€ YCTaHaBNMBAETCS CUrHan — 4 MA;

— Mo LUMGPOBOMY MHTepdelicy NepeaaeTcs HyeBOe 3HayYeHVe TeKyLIero pacxoaa.
6.3 Paboumne pe)xMMbl U MEHIO HAaCTPONUKMU

PacxonoMep MMeeT pexuMbl, KOTOpble OT/IMYAKOTCS YPOBHEM AOCTyNa K OTo6pa)kaeMol Ha
MHAMKaTOpe MHGOPMaLUMM U BO3SMOXXHOCTSIMM MO M3MEHEHWIO HACTPOEK:

— PABOTA — 3KCrnlyaTauMoHHbIN PeXUM MOoNb30BaTensi, YCTaHaBIMBAETCS NPU BKIIIOYEHUM
MUTaHWMsE U 0BecnedYnBaeT CYUTbIBAHUE W3MEPUTENbHON WHbOPMaLMM 0BCTY>XUBAIOLWMM
MepcoHasioM, a Takxe NPOCMOTP apXUBHbLIX NapaMeTPOB C NnueBoi naHenu Jb.

— CEPBUC - pexxvM ucnonb3yetcss npu NoArotoBke kK pabote, a Takke nepes MycKoM
pacxogomepa B paboTy Ha MecTe aKcryaTauum:

® KOPPEKTPOBKa NPUBOPHOro BPEMEHM U KaneHAapHbIX AaHHbIX;

® 3aHeceHue cnyebHoi MHdopMaumm B NamsTb (aapec U CKopocTb B ceT RS-485, a
TaKKe ApYryX NapaMeTpoB, He BMSIIOLMX HAa METPOSIONUIO);

e 06HyNIeHMe MHOPMaLMK B apXMBax SHEProHE3aBUCUMON MaMATU.

Mpu NpoBeAEHUN MEPBUYHON U MEPUOAMYECKON MOBEPOK MOJHbIA AOCTYN K MPOCMOTPY U
M3MEHEHWI0 HEOBXOAUMbIX NMAPaMeTPOB 3aLUMLLIEH NapoNeM:

© YCTaHaB/MBaTb eAnHULbI M3MepeHus pacxoaa (M3/u; M3/c; n/MUH);
® YCTaHaB/MBaTb eAnHULbl M3MepeHns obbema (M3; n);

e 337aBaTb NapaMeTpbl 06paboTkM pe3ynbTaToB U3MEPEHMSI;

® KOPPEKTUPOBaTb TEXHOIOMMYECKNE NapaMeTpbl;

e HacTpauBaTb MapaMeTpbl 4151 Nepuoaa 3anncyu apxmBeoB.

Bbibop pexuma paboTbl pacxodoMepa OCYLIECTBSIETCS KHOMKaMM Ha JIMLEBOM MaHenm c
nomowbio MeH. OTobpaxaemble Ha MHOMKATOpPEe MapaMeTpbl, MpUMBEAEHbl B Tabnuuax
MpunoxeHua X, a CTpyKTypa MeHI0O W ero onucaHue — B [lpunoxeHnn W Hactosiwero
PYKOBOACTBa.

MeH10 HaCTpoiiku napamMeTpoB

YTob6bl NEPENTU U3 OCHOBHOIO peXxxmMa paboTsbl kK MeHio CEPBUC HeobxoauMo yaepXuBaThb B
Ha)XaTOM COCTOSIHMM KHOMKY <ENTER> He MeHee 3 ¢, 10 MOSIB/IEHUS HA MHAMKATOPE MEePBON

ctpoku CEPBUC.
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

OcHoBHble pa3gensl MeHto CEPBUC: O npu6ope, Hactpoiiku BINP, Hactpoiiku MMP1,
Hacrpoiiku MMNMP2, CMeHa naponei. HasHaueHne Bcex MyHKTOB MeEHIO NOAPO6HO onmncaHo
B MpunoxeHun U.

KHonku co cTpenkamm <Beepx/BHW3> nepeknioyaloT pasgensl MeHio, a nepexoa K pasgeny
(Npwv yCTaHOBNEHHOM B CTPOKE KYpPCOpe) BbINOSHAETCS KHOMKON <ENTER>.

M3MeHATb napaMeTpbl yAacTCA TOJSIbKO MOC/e BBOAa Maposis, COOTBETCTBYHOLWEro npasam
pocryna nonb3oBatens (ENG wnu  ADM), KOTOpbIi yKasaH B pasjgena MeHl
«0 npubope|Monb3oBaTtenb».

6.4 3aBoACKME YCTAaHOBKM NapaMeTpoB

MporpaMMmpyeMble HaCTPOMKN XPaHSTCS B SHEProHE3aBUCMMON NamsTi OB 1 COOTBETCTBYIOT
3akasy. [lpu 3TOM psia NapamMeTpoB pacxoAoMepa WMEKT 3aBOACKME YCTAHOBKWU MO
YMOJSIYaHWIO, KOTOpble MOTYT 6biTb M3MEHEHbI C ULEBON naHenn 3B KHoMKaMu, a Takxke C
roMoLbto BHewHero MO. OCHOBHblE U3 HUX YKa3aHbl B MacropTe:

— MAEHTUMVMKALMOHHBIN HoMep Bepcuu MMO;

— CEPUIHBIA HOMEp U MecsL/roa U3roToBEHMS;

— Anametp ycnosHoro npoxoga Ay (wnm Dn) Ha n3MeputenbHOM yyacTke Tpybonposoaa;
— YCTaAHOBO4HbIE pa3mMepbl 1311 Ha U3MePUTESIbHOM Y4YaCTKe;

— KannbpoBoYHble KO3hMUUMEHTDI, YUMTbIBAOLLME COCTAB U3MEPSIEMON Cpeabl.

MpumeyaHums:

1) Mpu nocraBke pacxogomepa 6e3 WY koaddpuumeHTsl Koppekuun (Kkopp) 3apatoTcs
paBHbiMu «1,000», @ WX YTOYHEHHOE 3Ha4YyeHue AOMKHO ObiTb YyCTaHOBMEHO noTpebuTenem
Npw BBOAE B 3KCMJlyaTauuio COrnacHo MHCTPYKLMKW MO MOHTaXY.

2) Ecnn Ha MecTe aKkcnnyatauumM pacxogoMepa MMEETCsl BO3MOXHOCTb  OCYLLECTBUTH
MOBEPKY MPOMUBHLIM METOAOM C 3a,aHHOIN CTENEHBIO TOYHOCTM, TO KOIPULIMEHT KOPPEKLIMK
(Kkopp) MOXXHO ncnonb3oBaTh B KA4E€CTBE KOPPEKTUPYHOLLLEro No pesynbTatam NpOnmvBKU.

[lonosiHuTeIbHbIE 3aBOACKME YCTAaHOBKM crieayloLume:
— BpeMsl YAEPXaHUS 3HaUYeHUs n3mepeHuin — 20 c;

— ana wHTepdeiica cBsa3n RS-485: ckopoctb — 9600 6oa (6ut/c); npotokon Modbus RTU
(8 6UT maHHBIX + 1 CTOMOBLIN 6UT) 6€3 KOHTPOJIA YETHOCTU; CETEBOM afpec 1;

— B MeHio CEPBWC 3aBoacKue Naponu Ans rpynmn nosb3oBaTesneil:

USR — 06Lumit AocTyn Ans npocMoTpa, Naposib He 3anpalluBaeTcs;
ENG — (uHxeHep) naponb 2000000 (CTaHAapTHbINM 3aBOACKON Naposb);
ADM — (aaMuHUCTpaTop) naposb 3000000 (cTaHAapTHbIM 3aBOACKOM Maposb).

Mocne OKOHYaHWSI HACTPOMKM PEKOMEHZYETCS YCTaHOBUTb HOBbLIM YHWKasbHbIA Maposib Ha
BXOA B MEHIO W3MeHeHWs rapameTpoB: «CMeHa naponeii|Maponb ENG» u «CmeHa
naponeli|Maposib ADM»,
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6.5 KoHTpOnb 1 N3MeHeHne HacTpoek

6.5.1 NMpoBepkn COOTBETCTBMS HACTPOEK pacxojoMepa YKa3aHHbIM B racrnopre
peanibHbIM  XapaKTEpUCTVKaM MOXHO BbIMOMHSATbL MpU  UCMOSb30BaHUM  CreLmasibHoOM
nporpamMmbl Ha [K. [na 3toro HeobxoauMo noakmiounMte OB K KOMMbiOTEpPYy uYepe3
npeobpasoBatent WHTepdeiicoB RS-485/USB, kak mMoka3aHo B [punoxeHun [, K
BOCIMOJ1b30BaTbCs NporpaMMoit «CuMactep», cM. Mpunoxerue K.

HacTtpolikn pacxofomepa (B TOM YMciie BHYTPEHHUI AvaMeTp Tpy6bl U pabounii AnanasoH)
cneayeT CpaBHUTbL C NAcNopTHBIMK AaHHLIMM.

6.5.2 Koppekuuss npubopHoi AaTbl U BPEMEHM MOXET BbIMOMHSATHCS KHOMKaMK C
nvueBoi naHenu 3b pacxogoMepa nu M3 nNporpamMmmbl «Crumactep».

Ons koppekuum B MeHto CEPBUC pacxoaomepa:

— BblbpaTb koMaHAbl «HacTpoiiku BIMP|Koppekuus yacoB>;

— KHOMkoM <BneBo> Kypcop mnocnenoBaTeNlbHO YCTaHaB/MBAETCS B MO3ULMIO  «[eHb»,
«MECAL», «rof», «4acblh», «MUHYTbI»;

— B K@)XA0W Mo3vumMmM KHoMkamu <Beepx>, mbo <BHU3>, 3MeHseTCs 3HaueHne BbI6paHHOro
napamerpa.

3anoMuMHaHue yCTaHOBIEHHOIO 3HAYEHNS NPOU3BOAUTCS HaXXaTUEM KHOMKN <ENTER>.
Ans koppekuumn yepes NO «CuMacTep> BbINOHAIOTCS Cleayolwme AencTBus:

1) Ha MK 3anyckatoT nporpamMmmy «CuMactep», AN 3TOro pasapXvBMpYoT ¢aiii NporpaMMbl 1
OTKpbIBaIOT Nanky SiMaster, B kKOTOpoli BbIGUPAIOT MUcronHseMbli daiin SiMaster.exe;

2) BbI6UpatoT koMaHay «HacTpoiiku COM» — B OTKPbIBLUENCS 3KPaHHON opMe, YKasbiBaloT
napametpbl CBSI3U: HoMep UCMoJIb3yeMOro COM-noprta, CKOpOCTb  CBSI3n
(38400/19200/9600/4800 6uT/Cc), TaiiMayT onpoca (monycTMMbl 3HadeHuss ot 100 po
2000 Mc). TMpyv BHECEHUM MW3MEHEHWI B TMApPaMeTpbl CleAyeT CHayana HaxaTb KHOMKY
«CoxpaHuTb», @ Nocsie KHOMKy «/[lanee»;

3) BbIGUpAOT KOMaHAy «IMOUCK YCTPOWCTB» — B OTKPbIBLLENCS 3KpaHHOW OpMe, YKasbiBaloT
[VanasoH onpallvMBaeMbIX aApecoB B CETU. M0 YMONYaHMIO NOC/IEA0BATENbHO OMNpaLLIMBaOTCS
BCe aapeca oT 1 go 247 (appec 255 3ape3epsupoBaH Anst paboTbl C OAHMM PacxoAOMEPOM).

Mpy BHECEHWN M3MEHEHMI B MapaMeTpbl CriedyeT CHadana HaXaTb KHOMKY «CoxXpaHuTb», a
nocne KHOMKy «/[anee» — 3amnycKaeTcsl aBTOMATMYECKMA MOWCK MOAKMOYEHHBIX B CETU
RS-485 nprbopoB, NepeyeHb AOCTYMHbIX U3 HUX MOABUTCS B cekTope «CrnCoK YCTPOWNCTB»;

4)B nepeyHe «CnMCOK YCTPOWCTB» KYpPCOPOM MbiliM BbIGMpalOT npubop U, Ha
COOTBETCTBYHOLIMX BK/IaaKax MH(OPMaLMOHHOMO MOsl, KOHTPOMPYHOT paboune napameTpbl;

5) oTkpbIBatoT BkIaaky «CoCTOsiHME», Ha KOTOPOW BbIGMPaKOT KOMaHAy [YCTaHOBUTL AaTy| ans
KOPPEKTUPOBKU 3HAYEHUIA;

6) 3dKaH4YMBalOT C€aHC CBA3U HaXXaTUEM KHOMKU .
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7 SkcnnyaTauus pacxogoMepa
7.1 O6lume cBepeHunn

7.1.1 B nacropTe pacxofoMepa CliefyeT ykasaTb AaTy BBOAA B 3KCM/yaTaLuio, HOMEP aKTa U
[aTy €ero YTBEPXAEHUS PYKOBOACTBOM Npeanpustus-noTpebutens. B nacnopTe Takke
peEKOMeHAYeTCS AenaTb OTMETKM, KacalolMecs SKCMyaTauuu: COCTaB M3MEPSIEMOi cpeapl,
MECTO YCTQHOBKM, [AaHHble O MOBEPKE W TEXHWYECKOM O6CIY>XXMBaHMM, MMEBLUMX MECTO
HEMCMPABHOCTSX U UX MPUYMHAX.

BHUMAHME!

3anpewaeTtcs aKc/lyaTayms pacxogomMepa B HECOOTBETCTBYIOLMX KIMMa-
TUYECKNX YCJI0BUSIX, a TalOKe NpyY TeMnepaType u3MepsieMoi cpefbl HkKe
WX Bbill€e AONYCTUMbIX Npeaesnos.

7.1.2 Mpn BK/OYEHUN PaCXOLOMEP BbIMOSIHAET CaMOAMArHOCTUKY CBOEro COCTOSIHWSA, MO
3aBepLUEHNM KOTOPOW Ha BbIXOAaxX YCTAHAB/IMBAOTCS 3HAYEHWSI CUIHAMIOB, COOTBETCTBYHOLLME
N3MEpPEHHOMY rnapamMeTpy.

7.1.3 BBEAEHHbIN B 3KCM/yaTalUMIO pacxoloMep paboTaeT HerpepbiBHO B aBTOMATUMYECKOM
pexume.

7.2 Bo3MO)XHble HEMCNPAaBHOCTU U METOAbI X YCTPaAHEHUSA

7.2.1 B npouecce 3KcryaTaumum pacxogomMepa MoryT BO3HUKHYTb cboun B paboTe, Tpebytowwme
peakunm obcnyxuBatowero nepcoHana. B Tabnuue 7.1 npuBegeHa wHdopMaums o
BO3MOXHbIX Npobnemax n cnocobax ux yCTpaHeHMsI.

7.2.2 B cny4yasix HEWUCNPaBHOCTEW, He NpeaycMOTPeHHbIX B Tabnuue 7.1, Heobxoanmo
06paTUTLCS HA MPEANPUSTUE-U3rOTOBUTENb A1 NOJTyYEHWS! AOMOSHUTENBHOM MHGOPMaLMK.

7.2.3 Peknamaumm Ha usgenuve ¢ NoBpexXaeHHbIMU NIoMbaMu NpeanpusTUsS-U3roToBUTENS U C
fedeKTamMy, Bbi3BaHHLIMKM  HapylUEHWEM NpaBWA  3KCM/yaTauuu, TPaHCMOPTMPOBaHWUS U
XPaHeHWs1, He MPUHUMAKOTCS.

7.2.4 PeMOHT pacxoAoMepa MOXET MPOW3BOAMTbL 3aBOA-WU3rOTOBUTENb MM YMOMIHOMOUYEHHAs!
Ha 3TO opraHusaums. Mepen HaNpaBNeHWEM B PEMOHT, 3KCMIyaTUPYIOLENH OpraHu3aumen
[O/MKEH ObiTb COCTABMEH aKT, B KOTOPOM YKas3blBaeTCA [Jata M 06CTOATENbCTBA
BO3HMKHOBEHUS OTKa3a.

7.2.5 MNpwv HanNpaBNEHUN B PEMOHT PacxoIOMEp A0/HKEH 6biTb OUULLEH OT OCTaTKOB pabouei
cpeabl U ApYrux 3arpsisBHEHUI Ha BHYTPEHHUX M BHELLHUX MOBEPXHOCTSIX.

MpuMeyaHue — [1pM HEBO3MOXXHOCTM BOCCTAHOB/IEHUSI PacXxoJOMepa WU3roTOBUTENlb MOXET
NpOM3BECTU 3aMeHy BCEro u3genus, Mmbo ero KOMMNOHEHTOB, Ha aHanorM4Hble.

7.2.6 U3rotoBuTENb OCTABNSIET 3a CO6OW NnpaBo OTKa3aTb B PEMOHTE NpPU HaNU4UU ABHbIX
Npu3HakoB HeKBa)'IVIq)VILlVIpOBaHHOFO BMELWIATENIbCTBA B KOHCTPYKLUMIO pacXoaoMepa.
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PYKOBOACTBO MO 3KCMAYATALMM

Tabnuua 7.1 — Cnocobbl ycTpaHeHus npobnem

CocTosiHWe, BHeLlHee
NPOosIBIEHNE N MPU3HaKN

BeposiTHas npuymHa

MeTop ycTpaHeHus

1. MNpu BrOYEHUM

3nekTpoHHoro 6noka (3b) B
CeTb OTCYTCTBYET CBEYEHUE
CBETOAMOAOB U MHAMKATOPA

OTCYTCTBYET BHELWIHEE CETEBOE
HanpshkeHne nuTaHms

MpoBepuTb Hannume
MUTAIOLLLENO HANPSHXKEHNS Ha
knemmax 36 u, npu ero
OTCYTCTBUM, 0becneunTb
nogayvy nuTaHus

2. Npunbop He BXOAUT B PEXUM
N3MEpEHUIA, CBETUTCS KPaCHbIN
cBeToaMon

HenpaBunbHO BbiGpaH peXxuM
paboTbl Npnbopa

MpoBepnTb HACTpoiku b

MoBpexaeHbl KOHTaKTHblE
coeanHenus ¢ MN3arn

MpoBepuTb HaEXKHOCTb
KOHTaKTHbIX coeanHeHuii ¢ N3N

HeT Boabl B Tpybonposoae

Y6eanTech B HanMumm BoAbl B
TpybonpoBoge

3. Neproanyeckn cBETUTCS
KpacHbIN cBETOAMOA

Hanuuune Bo3ayLUHOW NPO6KK

OTKpoViTe BO3AYLLHWK M1
yCTpaHWTe BO3AYLUHYIO NPo6Ky

Hannuue TBepabIX BKpanieHui
B XXWUAKOCTU UM BO3AYLUHbIX
ny3bipei B XXMAKOCTU MO
obbeMaM, NpeBbILLAoLLNM
yKasaHHble B P2

YCTpaHWTb HapyLLeHUs YCIIOBUIA
3KCnIyaTauum

4. MNMoka3zaHus pacxoaa co
BpeMeHeM HapacTaloT 6e3
SIBHBIX MPUYNH

OTNOXEHUS Ha BHYTPEHHEN
nosepxHocTn NY npusenun kK
YMEHbLUEHUIO BHYTPEHHEr0
avametpa Tpyobl

OuYnCTUTb BHYTPEHHIOK
nosepxHocTb NY nnu 3ameputb
(hakTUYECKUA BHYTPEHHUIA
anametp n
nepenporpamMmMuMpoBaTh nNpuéop.
Mpou3BecTn nosepky

5. He ynaeTcs ycTaHOBUTb
CBSA3b C pacCXoOMEPOM Mo
nHTepdelicy RS-485

OwWNB0YHO YKa3aH CETEBOM
AAPEC MM CKOPOCTb CBSA3M

MpoBepnTb NPaBuIbLHOCTb
YCTaHOBNEHHOrO afpeca B
NHDOPMALIMOHHOW CETU 1
CKOPOCTW CBSA3M

He cornacoBaHo coeauHeHne
060pyaoBaHusi CBA3U

MpoBepnTb NCNpaBHOCTb
obopyaoBaHus ceasm ¢ MK

(npeobpazoBaTenb
nHTepdeica)
6. BbixoaHol Tok 6onblie 20 MA | TOKOBbI BbIXOA pacxoaoMepa HeobxoanM peMoHT y
WAn MeHbwe 4 MA rnoBpexaeH N3roToBuTens

7. 3mMepeHust HeCTabunbHbI,
MOrpeLLHOCTb U3MepeHuUs
npeBbIWaeT A0MNYCTUMYIO

OTNOXEHMS HA U3NYyYatoLLEeN
nosepxHocTv N30 Mewatowme
nNpoxoXxaeHuto Y3 curHana

OuUnCTUTb M3NYYaIoLLYHO
noeepxHocTb M3 n MecTo mx
YCTQHOBKM OT rpsi3v

HencnpaeHbl KOMMOHEHTbI
pacxoaomepa

MoaroToBUTL KOMMIEKT
JOKYMeHTauum Ha MecTo
YCTaHOBKM, BbICNaTb
N3roTOBUTENIO BMECTE C
¢oTo/BMAEO CBMAETENLCTBAMM.
Mocne nonyyeHns oTeeta
M3roToBuTENs O rOTOBHOCTU
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MPUHATbL NpUBOP — BbICIATL €ro
ANS pEMOHTa

8 TexHuueckoe o6cny)xuBaHMe U NoBepKa

8.1 TexHnyeckoe 06CNy>XMBaHWE MPOBOAWUTCS HE peXe OAHOMo pasa B LIECTb MECSLEB U
COCTOWUT B YAQNEHWUW MbLIN U TPSA3K, @ Takke NpoduIaKTUYECKMX OCMOTPOB, MpW KOTOPbIX
NpOBEpPSIOT:

— LUENOCTHOCTb KOpNyCcoB, OTCYTCTBME Ha HUX BMATUH U BUANMbIX nospex(,qumﬁ;

— HaEXXHOCTb KpenJjieHna BUHTOBbIX COeID,VIHeHVIl\/'I n caMoro usagenusa B paﬁoqu MNOJIOXXEHUN,
— OTCYTCTBME NPU3HAKOB NoTepn repMETUHHOCTU B JIMHUAX NOABOAA AaBNEHUSA,

— OTCYTCTBME NnoBpeXaeHusa n3onaunum B COEANHUTENbHbIX SNEKTPUHECKUX KBﬁEJ‘IHX;

— COCTOsSIHME 3a3eMnieHus (3asemnstowme 60nTbl A0MKHbI 6biTb 6€3 pXKaBuMHbI U 3aTSAHYThl —
npyu HeobX0AMMOCTU OYUCTUTL U NOATSHYTD);

—yﬁeLlI/ITbCFI B UCNPaBHOCTU 3NTEKTPUYECKMX KOHTAKTOB KIIEMMHUKa (I'IpVI HeobXxoAnMoCTH
noATAHYTb BUHTOBbIE COEANHEHUSA KJIEMMHOW KO}'IOLI,KVI);

— y6eanTLCA B HAAEXHOCTU YM/IOTHEHUSA MOABOAUMBIX Kabenein.

SANPELLAETCA aKcnnyatauus pacxoaomepa c BUAUMbIMMN
MeXaHUYEeCKMMU NOBPEXXACHUAMMU.

8.2 MNpu aKkcnyaTaumm pacxofoMep NoaBepraeTcst NepUoANYECKO MOBEPKE B COOTBETCTBUU
C MacrnopTHbIMKU fAaHHbIMK. [MoBepka pacxogoMepa MpoBOAMTCA MO (YHKUMAM M3MEpeHUs!
o6beMa M pacxoaa B COOTBETCTBUM C METOAMKOMN MOBEPKU, YTBEPXKAEHHOW B YCTAHOB/IEHHOM
nopsaake. MNpy 3ToM NepBUYHas MoBepKa:

1) npubopos ¢ UY u ycnoBHbIM anameTpoM [dy<1600 MM — MpoBOAWUTCS MPOSIMBHBIM UK
UMWUTaALUMOHHBLIM METOAOM Mo «MeToaMKe NOBEPKM» Ha NPeanpuUsTUM-U3roToBUTENE;

2) npubopoB ¢ WY u ycnoBHbIM avameTrpoM [y>1600 MM — NpoOBOAUTCS MMWUTALMOHHbBIM
METOAOM Mo «MeToAnKe NOBEPKU»;

3) npubopoB 6e3 WY npoBoautca no «MeToauke MOBEPKW», B COOTBETCTBUU C KOTOPOM
noBepka 36 npubopa ocCywecTBNSETCS Ha NPeanpUSTUU-U3rOTOBUTENE, a OnpeaesieHne U
BBOJ MEOMETPUYECKMX MapaMeTPOB M FPaayMpOBOYHBLIX KO3(MMULMEHTOB OCYLLECTBASETCS Ha
MeCTe 3KCMyaTauum B NPUCYTCTBUM NOBEPUTENS.

8.3 YCTaHOBNEHHbIV MEXMOBEPOUHbIV UHTEPBAN — 4 roaa.
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9 KoMNNeKTHOCTb

9.1 Pacxoziomep, B 3aBUCMMOCTM OT pa3MepoB YC/I0BHOIO AnameTpa Tpybonposoaa [y, umeet
pasHbIli COCTaB:

—ana Oy ot 50 go 600 MM — noctaBnseTcs Kak ¢ NY, Ha KOTOpbIX yxe ycTaHoBneHbl M3,
Tak n 6e3 WY, Ho B koMnnekTe ¢ M3M 1 ux aepxatensamu Ans Nocneayowen npuBapku Ha
paboueM Tpybonposoae (CornacHo MHCTPYKUMM No MoHTaxy 38978553.407251.008 UM);

— ansa Oy cebiwe 600 MM — MocTaBnstoOTCS Tonbko M3M ¢ AepXxaTensaMu Ans nocneayowen
npuBapkn Ha pabouyem  Tpybonposoge  (COMMACHO  MHCTPYKUMM MO MOHTaxy
38978553.407251.008 UM).

9.2 Ina noctaensieMoro 6e3 m3MepuTenbHOro y4yactka pacxogomepa (M3 BpesatoTcs B
Tpyb6y) KOMMIEKTHOCTb YKa3aHa B Tabnumue 9.1.

Tabnuua 9.1 — KoMMekTHOCTb CpeacTBa U3MepPEHHi

HanmeHoBaHue 1 ycnoBHoe 0603Ha4eHme Konuyectso
DNEKTPOHHbIN 6710k pacxoaomepa PIEZOSONIC 1 wr.
MNbe3oanekTpuyeckne npeobpasoatenu (MIM) 2 /4 wr*
CoegunHutenbHble kabenun PK 50-2 gna M201 COrnacHo 3akasy
KoMMNekT MOHTaXHbIX Yacten ans M30:
— pepxatens M3MN ¢ raikoi (Mo Yncy AaT4MKOB) 2/4ur.
— YNNOTHUTEBHOE KOMbLO (MO YACY AATHUKOB) 2/ 4 wr.
Macnopt. M3M-3-4 (Ha KOMMAEKT M3 2 WT.) 1/2wr.
Macnopt. 38978553.407251.008 INC 1 3k3.
PykoBoacTBo no akcnnyataumn. 38978553.407251.008 P2 1 9K3.*¥*

o 1 3k3.

MHCTpyKUMs MO MOHTaXy M HacTpouke. 38978553.407251.008 M Ha napTwio **
MeToauka nosepkut. M 208-002-2021 1 3.

Ha napTuio**

* KONIM4eCTBO OroBapuBaETCA MpU 3aKase.
** J10CTYNHO B 3N1EKTPOHHOM BU/E Ha CaiiTe U3roTOBUTENS.

9.3 [Ins noctaBnsieMoro ¢ MUY pacxogomMepa KOMMIEKTHOCTb NpvBeAeHa B Tabnvue 9.2.
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Tabnuua 9.2 — KoMMekTHOCTb CpeacTBa U3MepPEHUi

HanmeHoBaHuWe 1 ycnoBHoe 0603HaueHne KonuyectBo

DNEeKTPOHHbIN 6510k pacxogomepa PIEZOSONIC 1 wr.
M3MepuTENbHbIN YYacToK C yCTaHoBAEHHbIMM MM (ana Oy ao 600 Mm) oT 1 go 2 wr.*
CoeaunHutenbHble kabenu PK 50-2 gna M3 COr/lacHoO 3akasy
Macnopt. M3M-3-4 (Ha KOMNAEKT K3 2 WT.) 1/2uwr.
Macnopt. 38978553.407251.008 IC 1 3k3.
PykoBoacTBo no akcnnyaTtauun. 38978553.407251.008 PS 1 aK3.**

o 1 3k3.
MHCTpyKUMa No MOHTaXy n HacTpovike. 38978553.407251.008 UM Ha napTio **

1 3k3.

MeToawuka nosepku. MM 208-002-2021 Ha NapTiio **

* KonnuecTso v napameTpbl noctaBnsiemMoro MY orosapusatoTcs npu 3akase.
** [OCTYMNHO B 3M1EKTPOHHOM BUAE HA CalTe U3roTOBUTENS.

10 MapkupoBka, NIOM6MpOBaHME M yNaKoBKa
10.1 MapkupoBka

10.1.1 N3genve MOXeT 6biTb MAEHTUDULMPOBAHO MO €ro MpPOM3BOACTBEHHOW MapKUPOBKE.
MapKvMpoBKa BbLIMOSIHEHA B BWAE HakIelkn Ha GOKOBOM CTOPOHE 3MEKTPOHHOro 6/10Ka U
copepxut (pucyHok 10.1):

— NIOroTVN NpeanpusaTUI-U3roToBUTENS;

— 3HaK YTBEPXXAEHUS TWMa CPEACTBA M3MEPEHWIA;

— 3HaK obpalleHMs NpoAyKUMM Ha pbIHKE rocyAapcTB TaMOXXEHHOMO COo3a;

— HauMeHOoBaHWe n3aenus 1 ycnosHoe 06o3HadeHne ncnonHeHus (Mpunoxexue A);
— 3aBOJICKOV cepuiAHbIii HoMep (S/N), MecsiL| U rojl U3roTOBNIEHWS;

— CTeneHb 3alUThl OT BO3AeNCTBUS Boabl U Nbinn 36 no MOCT 14254 (koa IP);

— pabouas Temnepatypa akcnnyatauum ans 3b (T=0...450°C);

— CTeneHb 3aluThl OT Bo3aeicTBUS BoAbl U nbinn YIMP no MOCT 14254 (koa IP);

— Haanucb «CaenaHo B PO»;

— URL MHTEpHEeT-caiiTa U3rotoBUTENS.

10.1.2 Ha “3MepuTenbHOM yyacTKe A0/MKHbI ObITb HaHECEHbI 0603HaYeHMsl, B COOTBETCTBUM C
TEXHWYECKON [OKYMEHTALMEN 3aBOAa-N3roTOBUTENS Ha AAHHOE M3Aesve.

10.1.3 MapkupoBka aepxatenen MM npoussoautca umdpammn (1, 2, 3, 4) no napam
(paboTatoumM B O4HOM Jlyye AaTYMKOB), HAYMHAS C YCTAHOBIEHHOIO MO MOTOKY MepBbIM.
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PIEZUS @ E H [
PIEZOSONIC-11-0100-d-008-1-0

S/N: 000003, Ucn. 36 IP65;
r} Wen.¥TP IP67; T=0...50 C°
, warot. 07.2020

CaenaHo B PO Www.piezus.ru

PucyHok 10.1 — MpuMep naeHTUbUKaLUMOHHON Hakneikn ana 3b

10.1.4 TpaHcropTHas MapkMpoOBKa rPy30BblX MeCT C YMaKoBaHHbIMM npubopamu A0MmKHA
cooTtBeTcTBoBaTb TOCT 14192 1 KOMNNEKTY KOHCTPYKTOPCKOM AOKYMEHTaLIMM.

Ha AWKMK C npmﬁopaMM AO/DKHbI  HAHOCUTBCA MaHUNYNAUMOHHbIE  3HAKK <<Ber, He
KaHToBaTb», «OCTOPOXHO, Xpynkoe». MapKMpoBaHUE A0/MKHO BbITb HAHECEHO Ha ByMaXHble,
¢aHepHble ApNbIKK TUNOrpadckuM CrocoboM, LITEMMNeNeBaHMEM, OKpackon no Tpadapety
mnn, B 3aBUCMMOCTU OT yCﬂOBMP’I TPaHCNOPTUPOBaHMA, HENOCPEACTBEHHO Ha AWMK
oKpackon no Tpadapery. HavMmeHoBaHMe rpys3oronyyatenss WM MyHKTa  HasHavyeHus
[OMNYCKAETCS HAHOCUTb OT PYKM YETKO U pa3bopumneo.

10.2 Nnom6upoBaHune

10.2.1 Ana NOATBEPXXAEHWSI BbIMOMIHEHHOW MEPBUYHON WM MEPUOAMYECKON MOBEPOK, a
TaKXKe WCK/IOUYEHNs] HECAHKLUMOHWPOBAHHOrO BMELATENbCTBA B HACTPOWKM, MioM6MpoBaHWe
NPOW3BOAMTCS B MECTaX 3aKpPereHns KpbILLKK Kopryca.

10.2.2 MnoMbUpoBaHME OCYLLECTBISIETCA YCTAHOBKOM MacTuyHOW nnoMbbl OTK  wunn
noBepuTENs Ha KOPMyCHble BUHTbI KOHCTPYKUMK Ib.

10.3 YnakoBka

10.3.1 PacxogoMep ynakoBaH B cCreuuanbHylo Tapy W3rOTOBUTENS, BbIMOSIHEHHYIO C YYETOM
TpebosaHuit FOCT 9.014.

10.3.2 JonyckaeTcs yNakoBKa MOHTaXXHbIX YacTel pacxoloMepa B OTAENbHbIN ALK,
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11 TpaHcnopTupoBaHMe U XpaHeHue

11.1 MpK UCNONb30BAHUM LUITATHOW Tapbl M3rOTOBUTENS PacXofOMEp MOXET MEepeBo3nUTLCA B
3aKpbITOM TpaHcriopTe /o6oro Tuna M Ha J/moboe paccTosiHue. MepeBo3ka MOXET
OCYLLIECTBNIATLCA MY TEMMEPATYPE OKPYXKatoLLero Bo3ayxa ot -35 Ao +55°C, ¢ cobnoaeHneM
Mep 3alUmMTbl OT YAapOB 1 BUGpaLiA.

11.2 PacxopoMepbl B TPaHCMOPTHOW Tape BblAEPXKMBAOT BO3AEWCTBUE BUBpaLIMM ANns Fpynmbl
F3 no FOCT P 52931.

11.3 PacxofoMepbl [IO/MKHbI  XpaHWTLCS B TpaHcropTHoW Tape. Cneayer BblbupaTb
BEHTU/IMPYEMbIE MOMELLEHWS, TAe UCKMOYEeHO obpa3oBaHMe KOHAEHCaTa Ha MOBEpPXHOCTM.
Bo3ayx MoMeLLeHus He AO/MKEeH CoAepXXaTb Mblfiv, NMApoB KUCIOT U LUENIOYEN, a TakoKe ra3os,
BbI3bIBalOLMX KOPPO3uI0. TeMnepaTtypa npu xpaHeHun ot -10 go +50°C.

12 lFapaHTMmn msrotoBuTens

12.1 FapaHTuWiiHble 06s13aTeNbCTBa M3roTOBUTENSI B TeYEHME 12 MecsiLeB C MOMEHTa MOHTaXa
U3genusi, KOoTopbii hMKCUPYETCsl B MacropTe, HO He 6ornee 24 MecsiLEB C AaTbl NPOAAXW.

12.2 B cnyyae BbIxoAa WM3AENMsI M3 CTPOSi B TEYEHME rapaHTUMHOIO CpoKa, NMpU YCIoBWM
cobntoaeHnst NoTpebuTeneM NpaBu TPAHCMOPTUPOBKM, XPaHEHWs, MOHTaXa M 3KCryaTaumu,
NpeanpuATAE-U3roTOBUTENIb 06A3YETCsl OCYLLECTBUTL €ro 6ecrniaTHbIi PEMOHT WX 3aMeHy.
[lna peMoHTa 06palLaThCsl Mo aapecy, yKasaHHOMY B MacropTe u3genus.

13 Pecypc u cpoK cy)6bl
13.1 Pexxum paboTbl — HEMPEPLIBHbIMN.
13.2 CpepHsst HapaboTka Ha 0TKa3 B HOpPMasibHbIX YC/IOBUSIX, HE MeHee — 65700 u.

13.3 CpeaHuii cpok cnyx6bl — 10 neT (AaHHbI NOKa3aTeNb HAaAEXHOCTU YCTaHOBNEH ANS
HOpPMaJlbHbIX YC/TIOBUI paboThl: HearpeccuBHas cpeda, Temnepatypa +(20 +5)°C, Bubpauus
TPsICKa OTCyTCTBYIOT).

13.4 CpegHee BpeMsl BOCCTaHOBJIEHMS paboTOCNOCOBHOro COCTOSIHMS pacxogoMepa — He
6onee 1,5 yacos.

14 CeepeHus 06 yTunmsaumm

14.1 N3penve skonormyeckn 6e30MacHO: He COAEPXWUT SAOBUTHIX BELLECTB U XMMUYECKUX
MaTepuanoB, He TNPeACTaBAsAET OMacHOCTU [ANs 3[0pOBbS YENOoBEKa W OKpYXalolLen
NpUpoAHOV cpeabl.

14.2 Mo WCTEYEHMM YCTAHOBMIEHHOTO CpoKa CyX6bl MOPSAOK YTUAM3aUWMKU onpeaenser
OpraHu3auusi, 3KCNyaTupyloLas usaenme.

Bepcua 01-2025 | © 2025 PIEZUS



Pacxoaomepsbl yAabTpassykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

MPUWIOXXEHMUE A CtpykTypa YCNIOBHOro o603HaueHns ans 3aKkasa

Koa ycnoBHOro 0603HaueHusi pacxogoMepa-cueTumKa:

P(I)f‘zlgs -XX SXXXX | XX | -XXXX | XX | -XX | -XX | -XXXXX -X -XXXX
1 2 3 4 5 6 7 8 9 10 11

1) Tvn pacxogomepa;

2) mogmdurKaums:

11 — oaHoKaHasbHbI ogHoyYeBoi, MM 1 napa, NeKTPOHHBbIM 6/10K B NIACTUKOBOM

kopnyce IP65;

12 - opHoKkaHanbHbIM ABYXJTy4eBor, MM 2 napbl, DNEKTPOHHbI 610K B MIaCTUKOBOM
kopnyce IP65;

22 — fiByxKaHanbHbIA, MO OAHOMY Ny4y Ha kaHan, MM 2 napbl, DNEKTPOHHLIV 610K B
NnacTMkoBoMm kopnyce IP65;

3-5) MNapaMeTpbl N3MEPUTENBHOIO Y4acTKa
WcnonHeHve 6e3 n3MepuTenbHOro yvacTka
e  [JOMYCTUMOE AaBEHNE:

PN10 - 1,0 MMa;
PN16 — 1,6 MMa;
PN25 - 2,5 MMa;
PN40 — 4,0 Ma;
PN63 — 6,3 Ma;

e 3JIEKTPOHHBIN 610K:
LV — WY He NoCTaBNSAETCS, 3/IEKTPOHHBIN 610K BEpcum LV, MOHTaXHbI KOMMNEKT(bI);
HV — 1Y He NoCTaBnsIeTcs, 3NEKTPOHHbIN 6510k Bepcumn HV, MOHTaXHbIN KOMNNeKT(bl);

e U3MEPUTESIbHbIN Y4acToK:
XXX — WY He nocTraensercs;

UcrnonHeHne ¢ naMeputenbHbIM yYacTKOM

e  [IONYCTMMOE [aB/ieHue:

PN10 - 1,0 MMa;
PN16 - 1,6 MMa;
PN25 — 2,5 Ma;
PN40 — 4,0 Ma;
PN63 — 6,3 Ma;

e aunametp UY DN - c UY (Qy ot 50 go 2000 MM); AvameTp U3MEPUTENILHOMO yvacTka
(ans  gByxKaHanbHOrO MCMONHeHus AuvameTp WY ykasbiBaeTca B Qopmate

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

6) MaTepuman npoTo4Hol Yactu (B cnyyae asyx MUY MaTepuansl ykasblBaloTcs B popMate
XX/XX):
MS - yrnepoauctas ctanb;
SS — HepXxagetoLwas CTanb;
09 - 09r2¢;
XX — apyroe;

7) matepuan ¢naHues (B cnydae aByx MY mMaTepuansl ykasbiBatotcst B dhopmaTe XX/XX):
MS - yrnepoaucras crasb;
SS — HepXXagetowas CTanb;
09 - 09r2¢C;
XX — apyroe;

8) anekTpuyeckoe npucoeanHeHne aaTymkos [MI01:
65 — N30 — anexTpudeckuii pasbem DIN 43650C (IP65);
67 — N30 — anexkTpuyeckuii pasbem M12x1 (IP67);
68 — N3 — kabenbHbI BBOA (IP68);

9) nnvHa kabens (CyMMUpPYIOTCS BCE A/TMHBI OT Kaxkaoro M3, ans kaxaon napsl M3MN
MCMNOJb3YETCS OAMHAKOBAs! AJIMHA, AN ABYX pa3Hbix nap M3 anvHa ykasbiBaeTcs B
dopmaTte XXXXX/XXXXX):

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

10) Bua nosepku:

L — MNoBepka NponMBHbLIM CNOCO60OM;

N - be3 noBepku. [MoBepka ncrosHeHus1 6e3 UY npoBoanTCS MO MECTY YCTaHOBKU
pacxogomepa;

P - MNoBepka MMUTALIMOHHBLIM CMOCO6OM.

11) JononHutesnbHble onumn:
0 — HeT;
TG: TAG HoMep (Hepxasetolas Tabnuuka);
C2 - AnanTepbl MOHTaXXHble Moz npueapky Ans M3MN-3-4 U3 yrnepoancToii cranu, 2 Wr.;
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S2 - ApanTepbl MOHTaXHble noA npveapky Ans M3MN-3-4 13 HepXxaBetoLen cTanu, 2 wWr,;
C4: ApanTepbl MOHTaXHble noa npvsapky ans M3MM-3-4 u3 yrnepoancTon ctanu, 4 wr,;
S4: AnanTepbl MOHTaXHbIe noA npuBapky anst M3M-3-4 U3 HepxaBetoLleit ctanu, 4 wr,;

MpuMmeyaHus:

1.Mpn 3akase npubopa C [OBYMS HE3aBMCMMbIMKM KaHanamu Ansi paboTbl B pasHbIX
TpybonpoBoaax, YykasbiBaloTcs uYepe3 Apobb "/" 3HauyeHus napamertpos: [y, cnocob
yctaHoBku [12M. TpybonpoBoabl, Ha KOTOpbiX paboTaloT AaTyMKu pacxogomepa, MoryT
OTNIM4aTLCA MO AMaMeTpaM, cornacHo ycnosusam:  0,5-Oy1</y2<1,5-Ay1l.

2. Wkana w3MepeHusi pacxoga BblOMpaeTcss B COOTBETCTBUM C AMana3oHOM MW3MEpPEHMst
pacxoaoB (Qmax...Qmin) AN COOTBETCTBYIOWMX YC/OBHbLIX AMAMETPoB [y, YKasaHHbIX B

Tabnuue A.1.

anMe‘laHMe — B Tabnuue YKa3aHbl 3Ha4Y€HNA pacxoaoB Ana UCMNOJIHEHUA C NPAMbIMU

M3MepuTesibHbIMU y4aCTKaMu.

MpoaomieHne npunoxxeHns A

Tabnuua A.1
YCnoBHbIN HwxHWiA npepen BepxHuit npepen
AVaMeTp M3MepeHusi pacxoaa M3MepeHusi pacxoaa
Ay (Dn), MM Qmin, M3/4 Qmax, M3/M

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
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

Mpumep o603HaueHns pacxogomepa:
PIEZOSONIC-11-PN16-DN-0100-MS-MS-65-0020R-L-0, 4TO COOTBETCTBYET:

Mogaundpumkauma 11: ogHOKaHanbHbIV ogHonyyesow, M3l 1 napa,
ONeKTPOHHbIV 6NOK B NnacTMKkoBoM kopnyce IP65;
[nameTtp naMeputensHoOro y4yacTtka PN16-DN 0100:
C namepurenbHbiM yyacTkom, DN 100, PN 1.6 MMa;
MaTtepunan npoToyHoM YacTu MS: yrnepoaucTtas ctans;
Martepunan cdnaHues MS: yrnepogucTas cransb;

AnekTpuyeckoe npucoeamHeHne aatumkoB |65: MMM — anekTpuyeckuin pasbem DIN 43650C (IP65)
nan

OnuHa kabens 0020R: PK-50 20 wm;
Bua nosepku L: MoBepka NponmBHbIM cnocobom;
[ononHuTenbHble onuun 0: Her;

MpumMeuaHme — Mpu 3aka3e AaT4MkoB MM yKasbIBaOT BUA 3NEKTPUYECKUX NPUCOEANHEHWIA
B KOZe:

— M3MN-3-4 — pasbem DIN 43650C (IP65);

— MN3M-3-4-M — pa3bem M12x1 (IP67);

— M3M-3-4-C-100 — kabenbHbIn BBOA (IP68), HanpuMep, 100 M (nocneaHss umdpa).
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Pacxoaomepbl yabTpa3sykoBble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

MPUWIOXXEHUE B Fa6apuTHble M YCTaHOBOYHbIE pa3Mepbl

PucyHok B.1 — BHELLHWIA BUA KOMMOHEHTOB pacxoAoMepa: NpUMEpP N3MEPUTESTbHOMO
y4acTKa C YCTaHOBIEHHbIMM AaTumkamm M3 (6e3 coeamHuTenbHbIX kabenen) n 3b

Mecmo nnomdupobky npoBonokol u
nnoMdod

a) 6)

PucyHok B.2 — cnonHeHns uamMepuTenbHOro yyacTka:
a) ¢ U-obpasHbiM TpybonpoBoAoM;
6) C NpsiMbIM TPY6OMNPOBOZOM MO OAHOJTYYEBOW CXEME
C AVaMeTpasibHbIM PacrofIoXXEHMEM aKyCTUYECKOrO KaHana
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Pacxoaomepbl yabTpa3sykoBble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

MpopomkeHve npunoxeHns b

8

6)
PycyHok B.3 — Bua M3MM-3-4 ans UcnonHeHWi:

a) IP65 ¢ pa3beMoM DIN 43650C (KOHTaKTbI: — 06Wuin; 1 — cMrHanbHbIN)
6) IP67 c pasbemoM M12x1; B) IP68 c kabenbHbIM BBOAOM

| Pasvem M12x1 (IP67)

a)

KabenbHbIn
BBOf (IP68)

6)

- -—

PucyHok B.4 — NabapwTHble pa3mepbl gatumkos MM3M1-3-4:
a) ucnonxexune IP67 ¢ pasbemoM M12x1; 6) ucnonHenue IP68 ¢ kabenbHbIM BBOAOM
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Pacxoaomepsbl yAabTpassykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

MpopomxeHne npunoxkeHms b

7)) )
7 ) ;
" 4
| L o~ | | SR | =
m
m
> |

PucyHok B.5 — Maitka anst 3akpennenus N3N B gepxarene

[anka

Konbuo ynnoTHUTENbHOE

Oepxatens M3l

Hatuuk M3M YNnoTHUTeNbHoOe KONbLO

PucyHok B.6 — 3akpennenue M3 B aepxartene Ha Tpybe
C MCMNO/Ib30BaHMEM YMNJIOTHUTENBHOMO KOJbLA
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

MpopomxeHne npunoxkeHms b

yT— U
0000

103*

= —HILF
M12, d=2,,.5 /M16,d=4,.8
199*
.| ©
b
L
CJ €]
29,5 39,5
166"

* CnpaBo4HblE pa3Mepbl

PucyHok B.7 — MabaputHble pa3Mepbl 3N1EKTPOHHOIO 6510Ka (KabenbHble BBOAbI,
npy HeobXxoAMMOCTH, MOTYT YCTaHaBNMBATLCA 60NbLLEN ANNHBI)

MpumeuaHue — lNpeanpusTe-U3roTOBUTEb OCTaBISIET 3a COGOM NPaBO Ha BHECEHWE B
KOHCTPYKLMIO M CXEMOTEXHUYECKOE DELIEHUE M3LENWUSI U3MEHEHWW, HE YXYALLAMOLWMX €ro

XapaKTePUCTUK.
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Pacxoaomepsbl yAabTpassykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

MpopomxeHne npunoxkeHms b

Knemmbl nogknovyeHns uenen Ha nevyatHou nnare b

Q| |9 |0||VL|VI|Q| |||

L N| [+A & B+ = 24| = +| = +||= +|= +|[ - +| - +

220 VAC ANALOG 1 2 1 2 3 4
RS485 out DIGITAL OUT SENSOR

PucyHok B.8 — PacrnionoxxeHvie Lenei Ha KeMMHUKE 371eKTPOHHOrO 6/10ka
NS 3NEKTPOMOHTaXa

Cxema MoHTaxa MM3r1 BapwaHTbl noakntoveHus Lenen N3N
nan
— PasbeMbl KabenbHbilii
e g DIN BBOA
1 o A AITIIE | 436s0c | M12<L | nposona
§ L curuan 1 1 Genbii
KopryC @) 4 KOPUUHEBbIA

PycyHok B.9 — MoakntoveHve Lenei aatumnka MM
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

NMPUIOXXEHME B JivueBas naHesib UHAUKALIMM U yripaBJieHUsA

Pacxonomep nMeeT cnefyrolne aneMeHTbl YNpasBieHns U MHAMKaUUK:

PIEZOSONIC

YNbTPA3BYKOBOW PACXOOMEP

PycyHok B.1 — Ha3HaueHWe 3neMeHTOB NNLIEBOW NMaHENN Kopryca:
1 — 2-CTPOYHbBIN MHAMKATOP; 2 — MHAMKALMS paboyero CocTosiHMS AaTyumkos M3M1;
3 — KHOMKa nepeMeLleHns Kypcopa BneBo; 4 1 5 — aBe KHOMKWN NepeMeLLeHns Kypcopa BBepx
Wnn BHM3; 6 — KHOMKa nepemMelleHmnst Kypcopa Brnpaso; 7 — <ENTER (BBOZ)> — kHomnka
noaTBepXXAeHUs BbIbopa KOMaHAbl NpY NPOrpaMMUPOBAHUM U NMPU HaBUraLMM Mo MEHIO.

Mepexoa M3 OCHOBHOMO paboyero pexuMa B pexxmM HacTpoliku (CEPBUC) ocyuiecTBnsieTcs
HakaTnem KHonkn <ENTER> Ha Bpemsi He MeHee 3 c. Mprbop aBTOMaTU4ECKN BO3BpaLLaeTCs
M3 pEeXMMa HACTPOMKM B pabounii, €CliM KHOMKWM Ha JIMLIEBOW MAHENM He HaXuManucb B
TeyeHune 5 MuH.

BosBpaT Ha npeablayLinii YpoBeHb MeHIO (0TKa3 OT M3MEHEHMS MapaMeTpa) OCyLLECTBASETCS
Ha)XkaTWeM KHOMKN <BBepx> Ha BpeMsi He MeHee 3 C.

Ons 3aWwnTbl OT HECaHKLUMOHMPOBAHHOMO BXOAa B PEXMM MPOrpPaMMUPOBAHUS  MOXET
NPUMEHSTLCS Maposib (CM. MEHK nporpaMmMupoBaHus, [punoxeHune W) un  dusnyeckoe
orpaHudeHune gocryna (nnomMbmpoBaHmne Kpbilku b).

YTo6bl M3MEHUTH 3HAYEHWE MPOrpaMMUPYEMOro MapaMeTpa WCMOMb3YITCA KHOMKM CO
CTpenkamu:

<BnpaBo> — BblbupaeTca pa3psa 3HaveHus napameTpa (Bbi6op NOATBEPXKAAETCH MUraHWUEM
COOTBETCTBYIOLLIEro 3Haka);

<BBepx> — OCyLIeCTBNSETCS LUMKIIMYECKOE U3MEHEHWE LUmdpbl BbIGpaHHOMO pa3psia.

KHonka <ENTER> ans Bblbopa MyHKTOB MEHIO WKW MOATBEPXKAEHUS BBOAA W3MEHEHHOro
3HaYyeHus.
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Pacxoaomepsbl yAabTpassykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

MPUNOXXEHUE I dnexkTpuuyeckue noakaoyeHns

Ha cxemax uudpamu 1, 2, 3, 4 0603Ha4eHbl HOMepa AaTyumkoB I3, yCTaHOBMEHHbIX Ha
Tpybe; CTpenkoi NokasaHo HanpaBfieHUe ABMXKEHUSI NOTOKa XXUAKOCTY.

OpaHOKaHaJIbHbIN pacxoaomMep € oAHUM J1y4OM

OneKTPOHHbLIN BNok pacxogomepa

— MunnuamnepmeTp
2
O Ll1€+|'|b curHan + (kaHan 1) i PA1
S i
| T
= 1
<
Bnok nutanua
— R1
Hanpagenexue o | Uems . 1000 . G
notoka g 1+ l l[ T \| o e 5..12B
< 1- ‘Ji —to
= -
=1 2+
_. o 2 = e
o © pci | =
3 o
SENSOR I 5
3N& Llenb o] G
15 (]
SN, g L T
é_‘ 1 | I RS-485 MNpeobpasoBaTtens nHTepdericos
2- Llens I
L1 o = A A, I A1
—_3 AL | B | RS-485/USB
L] 3+ B ! Y oo
4- |
4+ ~220VAC
Liene KomnbtoTep
L CeTeBoe
nuTaHue nK
N ~187..242 B USB

PucyHok .1 — MoaknioveHne ogHOKaHaNbHOro pacxogoMepa npu ycraHoske MM301
Ha Tpy6e no xopae: G1 — cTabunmn3npoBaHHbIN 610K MUTAHWUSA, NPE0BPasYOLLMM
nepeMeHHoe ceTeBoe HarnpshkeHve 220 B B nocTosiHHoe 12 B (BbixozHOM Tok Ao 100 MA);
PA1 — munnnamnepmeTp Ha Tok 4-20 MA (Mnn Bxoa KoHTponnepa ACY);
PC1 — yactotomep Ha ananaszoH 0—2000 'y (wnu Bxoa koHTponnepa ACY);
A1l — npeobpa3zoBartesnb UHTepdeicoB RS-485/USB ntoboro Tvna;
MK — nepcoHanbHbI KOMMNbIOTEP

BennunHa HanpskeHUs BHELWHEro UCTOYHMKA nutaHus Gl u conpoTusneHuns pesuctopa R1
BbIGMPAIOTCS C y4eToM orpaHuyenuii: U < 35 B; R1 > U/0,05 = 700 Om.
MolHocTb pesncTopa R1 onpegensietcs no dopmyne: P = U%/R1 [BT].
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

MpoposxeHne npunoxxerus

OaHoKaHaNbHbIV pacxoAaoMep C ABYMS Jly4aMu

OneKTPOHHLIM BNoK pacxogoMepa

- Munnuwamnepmetp
=
O [ Uenb curHan + (kaHan 1) P PA1
(V] 1+ = I
S | 0BT - i D
<3 VoY
-
42( =
Hanpaenexue R1 Bnok nutaHus
noToKka 5 o 1000 @i
Ol 1+ & — o
e | il 5.12B
2 v T
=2t
2 o R 1 .
—\'é[ (] o PpPCi z
g SENSOR I 5
. 5 ’ Lienb o g
=N g .
= 1 | 1+ RS-485 Mpeob6paszoBaTtent WHTeptheincoB
|| 2 Lens |
| o+ A _\1 //\r . A A1l
— = i %ll 7 Y] B | RS-485/USB
L] 3+ -B ‘JJ GND
14 L
— a4+ ~220VAC
Llens Komnelotep
L L
CeTeBoe K
nuTaHue iR
N » ~187..242B

PucyHok .2 — MNoakntoveHme 0gHOKaHAIbHOMO pacxoaoMepa npw ycraHoske M3M1
Ha Tpy6e no AByM xopaaM: G1 — cTabunmnanpoBaHHbIN 610K NMUTaHKS, NPeobpasyroLLmi
nepeMeHHoe ceTeBoe HanpshkeHne 220 B B noctosiHHoe 12 B (BbixoaHoM Tok Ao 100 MA);
PA1 — munnnamnepmeTp Ha Tok 4-20 MA (Mnn Bxoa KoHTponnepa ACY);
PC1 — yactotomep Ha ananaszoH 0—-2000 'y (wnm Bxoa koHTponnepa ACY);
A1l — npeobpa3zoBaTtesnb UHTepdeicoB RS-485/USB noboro Tvna;
MK — nepcoHanbHbI KOMMNbIOTEP

NMpuMeuaHne — PeKkoMeHAYETCA MPUMEHSATb  Mnpeobpas3oBaTenb  MHTepdeicoB
RS-485/USB vMetoLLmii rasibBaHUYECKYIO U30SLMIO LIEMEN.
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Pacxoaomepsbl yAabTpassykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

MpoposxeHne npunoxxeHus

ABYXKaHaanbIﬁ pacxoaomMep € AByMSA nyvYyaMu

Hanpaenexue

noToka AnekTpoHHbIK Gnok pacxogomepa
l = MunnuamnepmeTtp
2
[] O [ Ueme curkan + (kaxan 1) . PA1
g U] 1+ T kY
—\ a o 0By - L @
448 — _ y
|§ % 2+ cvrHan + J_
SN_ = L e Kavan 2 =
= - Bnok nutaxua
5 [hens 1000 . Gl
(@] 7y —1
E:Tr:];;s;anewe oy 1+ : | °© 5..12B
< 1- 7 [
J - 2+ j_
] 2= = Y
T3 o ©  PC1 z
)
2 SENSOR KeiGari I :§
B | Llenb 0 8
1.9 — - T
E {1+ RS-485 MpeoGpaszosarens uHTeptencos
|| 1 2 Liens |
L o4 +A gy //\. ‘I A Al
— 3 i 4 | IL B | RS-485/USB
L[ 3+ B lJ' GND
1—*
L 2+ ~220VAC
Liens Komnetotep
L CeTeBoe
nutaHue nK
N ~187..242 B use

PucyHok .3 — lMNoakntoueHne AByxKaHanbHOro pacxogomepa npv ycraHoske M3
Ha pa3Hbix Tpybax no xopaam (Bbix0Abl BTOPOro M3MepUTENbHOMO KaHana
MOAK/OYAIOTCS aHANOrMYHO nepeoMy): G1 — cTabunmanMpoBaHHbIV B/10K NUTaHWS,
npeobpasyloLLuii NepeMeHHoe CeTeBoe HanpsxeHne 220 B B nocTtosHHoe 12 B (BbixoaHOM
Tok A0 100 MA); PA1 — munnvamnepMeTp Ha Tok 4-20 MA (nnmn Bxoa KoHTposiepa ACY);
PC1 — yactotomep Ha ananaszoH 0—-2000 'y (wnm Bxoa koHTponnepa ACY);
A1l — npeobpa3zoBartesnb NHTEpdeicoB RS-485/USB; MK — nepcoHasnbHbI KOMMbIOTEP

© 2025 PIEZUS | Bepcua 01-2025




Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC

PyKOBOACTBO

No 3KCNAyaTaAuMm

MpoposxeHne npunoxxerus

OneKTpoHHbIA 6nok pacxogomepa

PucyHok .4 — CxeMa nogkntoueHuii MHTepdeiica RS-485 k komnbioTepy (Mnu cucteme ACY)

Mpeo6pasoBaTtens
RS-485 A - uHTepdeicos KomnbioTep

enb &

u+A " [I]m / ' R2 |_ ;I\ A1 nK
1\ Ll

AL * B | RS-485/USB usB
B W] I \/ Y— GND
|

npu paboTe Ha AMHHYIO NMHKo: R1, R2 — C2-33Mm-0,25-120 OM £5 %

ONeKTPOHHbIW 6nok 1

RS-485

Mpeo6pazoBartens
uHTepceiicoB

Lens

+A

T
[ I_

VARIET=SE
. B | RS-485/USB

Al

-B

| 4]

OneKTPOHHbIN
6nok 2

RS-485

Llenb

+A

<

it

-B

| —o— J

ONeKTPOHHbIN
6nok N

RS-485

Llenb

<

+A

A

-B

Il

PucyHok I.5 — MoaknoYeHUiA HECKOMBbKO 6/10KOB B JTIOKA/IbHOM CETU MO UHTEpdeNcy

usB

KomnbloTep

R{ <«— [loaknioueHue cornacyiouyero
peauctopa 120 Om Ha nocnegHem
npubope

RS-485 k komnbtoTepy (Mnn cucteme ACY) npu paboTe Ha ASIMHHYIO JIMHUIO:
cornacyrowme pesmctopbl R1, R2 — C2-33m-0,25-120 OM £5 %
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Pacxoaomepsbl yAabTpassykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

MPUWIOXXEHME 1 NMapametpbl paboTbl MHTEpdeiica RS-485

Ons wHTerpaumm pacxogoMmepa B cucteMbl ACKY MoxeT notpeboBatbcsi pa3paboTka

nonb3oBaTeNieM COBCTBEHHOrO NPOrpaMMHOr0  OBecrneyeHus, CUMTBLIBAKOLLErO AaHHbIE.

Onucanune npoTokona obmeHa (Modbus RTU):

1) CkopocTb 06MeHa 9600 60z (Npw M3roTOBNEHWM): 8 pa3psaoB AaHHbIX, 1 CTapTOBbLIN 6UT,
1 cton-6uT.

2) OT pacxofoMepa MOryT 3anpallmMBaThCs ABa 3HAYEHWS:

— HaKoMJeHHoe 3HayeHune obbema no GyHkumm 3 (dopmat BenuuumHbl signed long, 32

pa3psiaa AaHHDbIX);

— TeKyLlee 3HavyeHue pacxoga no dyHkumm 3 (dbopmat sennumntHbl float).

3) SL — ceteBoit HoMep npubopa Ha nnHUKM RS-485.

dopmaT kagpa 3anpoca:

SL ®yHK- | HavanbHbiii agpec HayvanbHbii He He fﬁf iic
agpec ums (mn. 6arit) agpec (cT. 6anT)| uMcrnonb3yeTcs UCrosnb3yeTcs 6a|7|.T 6a|7;T
6aint 1-6 (rpynnosoi o .
0-255 3 HOMep KaHana) 0 - - Gaitr Gaitr

dopmMaT Kapgpa oTBeTa:
o
2
= = x| M M M cT. mA. " " CT.
sL s S 3| eanr 6awnt 6ant 6aitT Gaitr 6anT 6anT 6T CRC CRC
¥ o T [1] [2] [1] [2] MA. cT.
aApec = Iz O long | long (3] [0] float | float (3] Gaitt | Gaitt
4 é long long | float float
0-255 3 8 Galit GaliT | GaWT | 6aiT Galit | 6Gant 6aiit 6aiiT 6aiiT 6aiit

\ JlaHHble 06beMa 4 Baiita / \ AaHHbIe pacxoaa 4 6aiTa /
CRC paccunTtbiBaeTca nognporpammoim crc():

unsigned int crc(unsigned char buf[],unsigned char start,unsigned char cnt)
{
unsigned char i, j;
unsigned int temp, flag;
temp = OxFFFF; /* */
for (i = start; i < cnt; i++)
{
temp = temp ~ buf[il];
for (3 = 1; j <= 8; j++)
{
flag = temp & 0x0001;
temp = temp >> 1; /* */
if (flag) temp = temp ~ 0xA001;
}
}
return (temp) ;

}
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

MPUNTO)XXEHME XX OTo6paxaembie HA MHAUKaTOpPE NapaMeTpbl

Tabnuua X.1 — MNepeyeHb oTobpaxkaeMbix NAapaMeTpoB B pexxnume PABOTA

NO OTobpaXxkeHne Ha nHaMKaTope
naE). Cumeon ®opmar u eANHMLbI ®usnyeckuii cMbicn paboyero napamerpa
napamerpa n3MepeHun

1 Bpems XX.XX.20 XX:XX KaneHpapb: ,ana.Mec;lu.rlo,q. .
Tekyulee BpeMsi npnbopa: 4acbl:MUHYTbI
TekyLmin pacxoa Mo kaHany 1 B MeTpax

2 Q1 +XXXXX XX M3y Kybuueckumx 3a yac (+ B NpsiMoM
HanpasneHun)
TekyLMin pacxoa Mo kaHany 2 B MeTpax

3 Q2 +XXXXX XX M3y Kybuueckumx 3a yac (+ B NpsiMoM
HanpasneHun)

4 Vi EX000000KXXX M3 HakonneHHbI 06beM Mo kaHany 1 (+ B
NpsIMOM HanpasieHum)

V2 FX00XXXX M HakonneHHbI 06beM Mo kaHasny 2 (+ B

NpsIMOM HanpasieHum)

6 Bpems BKkJ1. 000XX:XX Bpems BkA4eHns npubopa — Yachkl:MUHYTHI

7 Hapa6oTka 000XX:XX CyMM.apHoe BpeMsi HapaboTkn —
YaCbl:MUHYTbI
Kopa nocnepHel owmnbKM, 3aHeCEHHON B

8 Ownbkun 00 00 00 00 apXxuB co6bITUIA. WX NepeyeHb NpUBEAEH B
Tabnuue X.4

Tabnuua X.2 — OcHoBHbIe NapaMeTpbl pexxuma CEPBUC (HacTpoliku BIP)

OTobpaxkeHne Ha
= WHAMKaTope
S EanHMUbI ®usnyeckuii cMbicn paboyero napameTpa
a CumBon
i n3MepeH
napametpa 3
ni
MoporoBoe 3HayeHue: MUHUMManbHasi CKOPOCTb
- Crin M/cC Y3 B XMOKOCTW, €C/IM MeHblle — W3MepeHust
o _ HEBEpHble
& % § MoporoBoe 3HayeHue: MakcuMMasibHasi CKOpOCTb
sy 2 Crnax M/c Y3 B XMAKOCTM, €Ccnu bonblle — WU3MEpEHUs
39 B HeBepHble
o
58 2 Yrepanme c BpeMs  yaepxaHus  BbIXOJIOB B C/ydae
o nponagaHusi CUrHaaoB
U B AMnuTyaa HanpsHkeHns UMMyNbCa,
vmn nopasaemoro Ha 30
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Pacxoaomepsbl yAabTpassykosble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

MpoposmxeHne npunoxeHus X

MpoaomkeHne Tabnmubl XK.2

HacTpoiiku BMP / U3mepeHune

= Kycun - KoadduumeHT ycunenus Y3 curHana B 3b
g Curnan 1 _ MowHocTb curHana nyda 1 B YCNOBHbIX
= eavHuuax ot 0 go 255
§ Curvan 2 _ MowHOCTb curHana ny4a 2 B YC/IOBHbIX
eavHuuax ot 0 go 255
Otceyka Hu3 1 M3/ OTceuka 3HayeHus noTtoka cHusy ana [MP1,
KaHana €C/IN MeHblUe, TO CYUTAEM HyNieM
OTceuyka Bepx M3y Otceuka 3HayeHws notoka ceepxy ans [MMP1,
1 kaHana ecnu 6onblue — NUWeM 3T0 3HaYeHue
o | OTceuka Hus 2 M3/u OTceuka 3HayeHus noTtoka cHusy ana [MNP2,
) KaHana €C/IN MeHblUe, TO CYUTAEM HyNieM
§ OTceuka Bepx M3y OTceuka 3HayeHus notoka ceepxy ans [MMP2,
2 KaHana ecnm 60sblue — NUWEM 3TO 3HaYeHue
YcraHoBka YcTaHoBKa Hyns Ans kaHana 1 Ha crosuein
Hyns 1 - XNAKOCTM
YcraHoBka YcTaHOBKa Hynsl Ans kaHana 2 Ha crTosiyen
Hynst 2 B XUAKOCTY
t11 HC Bpemsi nponéta "sBepx" ang nyya 1
t12 HC Bpemsi nponéta "BHu3" ang nyya 1
= ticp HC CpeaHee BpeMsi Nponéta ansa ny4a 1
s PasHunua Bpemenn nponéra "Beepx" u "BHU3"
E dtl HC
p ans nyya 1
3 Cl M/C CKOpOCTb ynbTpa3syka ais nyya 1
3 Tl °C TemnepaTypa paboyei cpeapl ang nyya 1
é, Qt M3/4 Pacxon 6e3 koppekuun (NPUMEPHBLIA) MO
O [AaHHbIM nyya 1
Curnan 1 _ MowHOCTb curHana nyda 1 B YCNOBHbIX
eavHuuax ot 0 go 255
t21 HC Bpemsi nponéra "BBepx" ana ny4a 2
t22 HC Bpemsi nponéta "BHu3" ang nyya 2
N t2cp HC CpeaHee BpeMsi Nponéta ans nyya 2
% dt2 He Pa3Hnua Bpemenn nponéra "BBepx" M "BHUM3"
\w’ Ans nyya 2
e C2 M/C CKopocTb ynbTpassyka a8 nyya 2
3 T1 °C TemnepaTypa paboyeit cpefpl Ang nyda 2
é, Qw M3/4 Pacxon 6e3 koppekuun (NPUMEPHBLIA) MO
O [aHHbIM Nyya 2
Cyrkan 2 B MowHOCTb curHana nyda 2 B YC/IOBHbIX

eamHuuax ot 0 go 255
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

MpoposmxeHne npunoxeHus X

Tabnuua X.3 — OcHoBHble nNapameTpbl pexxuma CEPBUC (Hactpovikm MMNP1 u MMP2)

OT1obpaxkeHne Ha
nHAMKaTope
© v
= Cymson EanHmub ®u3nyeckmnii cMbicn paboyvero napameTpa
& napametpa vsMepe-
= HU
BHyTpeHHUI anameTp Tpybbl UMY pacxogomepa ans
Ay M KaHana 1
Qmin M3/y MuHUManbHOE 3HavyeHne M3MepsSIeMOro pacxoaa
Qmax M3/y MakcuManbHoe 3HaYeHne n3MepsemMoro pacxoaa
B ogHOM nyye ans Kaxzol napbl AatymkoB M3M
[nuHa kabens M MCNonb3yeTcs OAMHAKoBas AiMHa kabens o Ob:
L1=L2 (He 6onee 500 m)
P nan 1
Basa 1 " ACCTOsHME Mexay Topuamy aaTtuukos M2 nyya
(Lc1)
PaccTosHve me Topuamu patumkos M2 nyya 2
Basa 2 M KAy TOpL, A y
(L_c_2)
Mpoekums 1 " AOnsa xopabl nyda 1 AaTyuMKOB MpoeKkuMst Ha MOTOK
- (L_f_ 1)
= N9 XopAbl Nyda 2 AAaTYMKOB MpOEeKuMs Ha MOTOK
E | MNpoekuws 2 M 6‘_ £ 2) PARL Ty A poekt
,E rpagycel, | [na XopAabl yron HakioHa ocu nyya 1 aatymkos 1301
S Yron 1
ot MUHYTbl | (al)
|_
B rpagycel, | [na XopAabl yron HakioHa ocu ayya 2 aatyumkos 1301
T Yron 2
MUHYTBI | (02)
[nsa xopapl ocn nyda 1 gatumkos M3 cmelwweHne oT
CmeweHue X1 M LieHTpa
[nsa xopapl ocn nyya 2 gaTymkos M3 cmelleHne oT
CwmeleHne X2 M LieHTpa
K1kopp - JINHeHbIN kKo3DdUUMEHT Koppekummn ans nyya 1
K2kopp - JINHelHbIN Ko3(DdPULMEHT KOppeKUmn ans nyda 2
dto 1 HC YCTaHOBKA HyNsA Ha CTOAYEN XUAKOCTU Anga nyda 1
dto 2 HC YCTaHOBKa HyNsA Ha CTOSYEN XUAKOCTU Ans nyya 2
«[psimoe/ObpaTtHoe» — pgna nyya 1  BbiGop
Hanpagrniexue 1 B HanpasneHusl yyeta +/-
«[pamoe/O6bpatHoe» — pana  nyda 2  Bblbop
Hanpaenexue 2 - HanpaeneHusl yyeta +/-
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Pacxoaomepsbl yAabTpassykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

MpoposmxeHne npunoxeHus X

MpoaomkeHne Tabnmubl XK.3

I " BHyTpeHHWI1 anametp Tpybbl WY pacxopomepa ans
N y KaHana 2
E Qmin M3/y MWHUManbHOE 3Ha4YeHne N3MepseMoro pacxoaa
s Qrmax M3/y MakcumanbHoe 3HayeHve U3MepsemMoro pacxoda
S B ogHOM nydye ans kaxaon napbl gatumkos M3M
2| [nuHa kabens M MCMosb3yeTCs OAMHakoBasl AivHa kabensi go Ob:
Q
e L3=L4 (He 6onee 500 m)

MepeyeHb BCcex napaMeTpoB aHanorunyeH NP1

Tabnuua X.4 — Koabl BO3MOXHbIX OLIMOOK pacxoaoMepa

Koa HasgaHue Craryc OnucaHue

AO ERR_EEPR_CONF E Owwnbka uTeHus KOchmrvypaLuAM B l'lv3y. B ul'|3y HeT
MHbOPMaLMKN C KOPPEKTHOW KOHTPOSIbHON CyMMOW
Owunbka YTEHUS COCTOSIHUA U3 3HeproHesaBucumoro O3Y.

Al ERR_NVRAM_STAT E B O3Y HeT MWHdopMauMm C KOPPEKTHOW KOHTPOJSIbHOM
CcyMMOW

FO ERR_ADC_INIT E Owwubka nHnumanmsaunm ALIMN. CnyxebHas ownbka

Fi ERR_ADC_TIME E TanM-ayT npu npoBedeHun kanubposku. CnyxebHas
owmnbka

F2 ERR_ADC_CONF E Owwubka KoHbUrypmpoaHust ALMN. CnyxebHas owmnbka

c1 ERR_OUT OVL W 3HayeHne TOKa BbIXOAWUT 3a YCTaHOB/IEHHbIIA  AMaNasOoH.
Heobx0anMMo M3MeHWUTb BEpXHUI Npeaen pacxofa

c3 ERR_FOUT _OVL W 3HayeHne 4acToTbl BbIXOAUT 32 yCTaHOB/I@HHbII AMANa30H.
Heobx0anMMo M3MeHWUTb BEPXHUI Npeaen pacxofa

EE ERR_MIF_OVL W M3MepeHHbIn pacxoA MpPeBbIWAET MaKCUMasnbHbIN - Anst
AaHHoro [y
Owwnbka 3anycka 4YacoB peanbHOro BpemeHu. [pu

BO ERR_RTC_FAIL I BK/IIOUYEHUM MUTaHWUS MM cBpoce AMarHoCcTupoBaH cbpoc

MHMOPMaLMN O BpEMEHM

OTKIOUEHNE/BKTIOYEHNE  INEKTPONUTAHNS pacxogoMepa.
B1 ERR_POW_UP I Koa ownbkn BMECTe C METKOM BPEMEHW COXPAHSETCS B
apxuBe owmnbok

3HayeHns napaMeTpoB aHaNOroBOro BbIXOAA YCTAHOB/EHBI

co ERR_PAR_AOUT I HeBepHO. KoH@UrypaunoHHble napaMeTpbl YCTaHOB/EHbI
HEKOpPPEKTHO
3HayeHns NapaMeTpoB YacTOTHOMO BbIXOAA YCTaHOBJIEHbI
c2 ERR_PAR_FOUT I HeBepHO. KoH@urypaumoHHble napaMeTpbl YCTAHOB/EHbI
HEKOPPEKTHO

Cratyc owwnbku: E — cepbe3Has owunbka; W — npegynpexaeHue; I — uHdbopmaums.
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

NPUNOXXEHUE U CrpykTypa MeHto CEPBUC

OCHOBHOI Mepexoa w3 coctosinma PABOTA B pexkum CEPBUC ocywlecTBnseTcs HaXkaTUEM KHOMKM
peXuM <ENTER> Ha Bpemsi He MeHee 3 ceK, A0 NOSBMNEHWA Ha MHOWKATOPE NepBOM CTPOKW Me-
paboThl Hio CEPBMC (ans npocMoTpa napaMeTpoB He TpebyeTcs BBoaa napons).

WN3MeHATs NapaMeTpsbl YAacTCA TONLKO Nocne BEOAA COOTBETCTRYIOLEro
noNb30BaTENbLCKOro Naposs, ykazaHHoro B pasgena «0 npubope | Monb3oBaTenn»:
Mpun Haxatmm KHonkM <ENTER> BbINONHAETCA nepexoa W3 MEHK0 NporpaMMUMpoBaHus B
Boaepat OCHOBHOI pexuM paboTsl. KHoMKM co cTpenkamu <Beepx/BHU3> nepeknioyaloT pasaens
MEHIO.
CnpaBoyHan wHGopMauusa o npubope: 3aB. HOMep, AaTa BbiNycka, BepcuA BCTpoeHHoro [0
DT N (npoumeka), ums MO, noeHtudmkarop MO, BpeMAa NOCNEAHEro BKMIOYEHUA Npubopa, CyMMapHoe
pruope BpeMs HapaboTKW B Yacax, KOMMYECTBO APXMBHBIX 3aNWCell, KOHbWUIypauWs, BUO NoNb30BaTens
A5 BHECEHWA M3MEHEHWI
1
Hacrpoiikn | BbixoaHbie "
BMP W3mepeHuna CUrHanb! MHTepdeiic ApxuBbI Koppekuwna yacos
4 4 4 4
Pacxo CropocTs: Mepuop 3anmcu: Koppekumws Yacos:
A 9600 Gon 5 /15 MuH; 1/6/24 4 17.08.20 11:30
MpocvoTp apxwea
CnyxebHeie Appec: 001 ApXWB NapaMeTpos
HKypHan cobbimuii
MNapaMeTpel OQumcTKa XypHana
YacToTHblid | AHanorosbii
B BHIXO Wmutatop Kanubposxa
{ 4 4 4
Pacxon 1 Pacxop 1 Pacxopn 1 Kauan 1. 4 MA
Yacrora 1 Pexim 1 Pacxon 2 Kanan 1. 20 mA
Pacxop 2 Pacxop 2 WmuTaTtop: Kawan 2. 4 mA
Yacrora 2 Pexim 2 Brn/Otin |Kawnan 2. 20 mA
A4
Hacrpoiiku N 3aBoackoit Homep MMP1 1 ero nepeyeHb NApaMeTpPoOB B COOTBETCTBMM C Tabnuueid X.3,
nnei [Mpunoxexne X
Hacrpoiiku N 3aBoackoit Homep MMP2 1 ero nepeyeHs NapaMeTpos B COOTBETCTBMM € Tabnuuei XK.3,
nne2 [Mpunoxenue X
{
Cmena N Napone ENG MNapons ADM
naponem (MHXeHep) (nosepuTens)

CTpOKM MEHIO pacxofoMepa COCTOAT U3 3/IEMEHTOB:

e paspenbl — MyHKTbl MEHIO, COAEpPXaluMe B CBOEM COCTaBe Apyrue noapasgensl 6onee
HU3KOrO YpOBHS. [lepexof Ha BTOPOM W CreAyloWMiA YPOBHWM BLIMOSHSETCS, MpU
YCTaHOBMEHHOM Ha HY>XHOM CTPOKE KypCcope, HaXxxaTueM kHomnku <ENTER>;
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Pacxoaomepsbl yAabTpassykosble PIEZOSONIC

PYKOBOACTBO MO 3KCMAYATALMM

e nona — otobpaxaloT Kakyt-nmbo mHdopmaumio, nmbo B pexxume CEPBUC 3Tn mecta
JOCTYNHbI 45151 UBMEHEHMWS1 YMCITOBOIO MM CUMBOJIBHOTO 3HayveHust (MpU3HaKoM A0CTyna K
M3MEHEHMIO SB/ISIETC MWraHuMe 3HadeHusl Ha MecTe Kypcopa). M3MeHeHwe 3HaueHus
3aKaH4YMBaeTCa HaxaTmeM KHomnkn <ENTER>.

Tabnuua W.1 — YpoBHM MeEHIO 4N A0CTyna K napaMeTpam npubopa

gzl BTopoi1 ypoBeHb MNosicHeHns
YPOBEHb
O npubope 3aB. Homep 1234567 | — 3aBOACKOW CEPUIMHBIN HOMep npubopa
[Oata Bbinycka  XX.20 | — Mecsu v rog M3rotosneHust npubopa
Bepcua 1O 1.20 | — Bepcus BcTpoeHHoro MO (npowwmBka)
Haum. MO PIZOSONIC | — MMSi MCMOMb3yeMOM NporpaMmsl
Lincdposoin ID 0xD38B | — koA uaeHTudbukaumm MO
Bpems Bk 0000:00 | — Bpems nocneaHero BKIOYEHUS Npubopa
HapaboTka 0000:00 | — cymmapHOe BpeMsi HapaboTKM B Yacax M
3anucei 0000 | MuH }
KOHdDVIpraLI.VIFI 2-2 | — KONMYECTBO apXMBHbIX 3annceun
Monb3oatens  ENG | — KOH(Urypaumsa: AByXKaHanbHbIM (2
OZHOJYYEBbIX KaHana)
— YypoBeHb AoCcTyna Aansg  BHeCeHus
U3MeHEHNN
Hacrpoiikn U3MmepeHue Pacxop OTceuka Hu3 1
BMNP Otceuka Bepx 1
YcraHoBka Hyns 1
YcraHoBKa Hyns 2
Cnyxe6Hble — napaMeTpbl 13
Tabn. X.2
Mapametpbl Cmin, M/C
Crax, M/C
YaepxaHue, ¢
UVIMI'I[ B
Kycmn
CvrHan 1
Curnan 2
BbixogHble curHanbl | Noapasaensl nepexoda Ha TPETUM YPOBEHb
UHTepdeiic MEHIO A1 YCTaHOBKM NnapameTpoB paboTel,
ApxuBbl COOTBETCTBYHOLLMX CMUCKY BTOPUYHOIO
Koppekuus yacos npeobpa3oBatens pacxoaa — Ob
Hacrpoiikn nepeyveHb NapamMeTpoB | YcTaHoBKa paboumnx napameTpoB
nnrei B COOTBETCTBUM C nepBMYHOro npeobpasosatens 1

Tabnuuen XK.3
Mpunoxenus X
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

Mpoaomkenne Tabnmubl U.1

Hacrpoiiku napameTpbl Kak ans YcraHoBka pabounx napameTpoB

nne2 «Hactpoviku NNP1» nepen4HOro npeobpasosarens 2

CMmeHa Monb3oBatenb ADM | Noapa3aensi nepexoaa K MEHIO YCTaHOBKM

naponei Moseputens ENG naposiei Ans COOTBETCTBYIOLLEN Ipyrnnbl
nosib3oBaTenen

FnaBHoe MeHI0 «CEPBUC> (NepBbiil ypoBEHb)

AT —TO4YKa BO3BpaTa B cTapToBoe meHo «PABOTA»

— cnpaBoYHas Hpopmauma o npubope
— BTOpUYHOro npeobpa3sosatena pacxoaa (36)

— nepsu4YHOro npeobpasosartens pacxoga 1
2 — nepsu4YHOro npeobpasosartens pacxoaa 2
— YCTaHOBKa MHAMBUAYA/bHBIX KOAOB AOCTYNA

|00 WwW

OT|XT|(XT|O|"
z2|o|o |
(8 Ko B Ko T o B ]
v(jo|lo|o|(s|oO
o st sc|sc|o|w
olx|x|x|v|w
=2 |3J/3a|w
(3 3|3
sc|v|v|w
-

TS |sS|x|OD

MeHio «O NMPUBOPE> (BTOpPOIA YpOBEHb) 06ECreyYmnBaeT KOHTPOSIb U YCTaHOBKY
CrpaBoYHO MHbopMaLMK:

M| ] | O nfp N b6lOP|lE —TOYKa BO3BpaTa B rnasHoe meHto « CEPBUC»
3|al|s Hlo|m e|p 1|/2|3|4|5| 6| 7| —3aBoacKoii cepuitHbiii Homep npubopa
Ol a|T|a B|blln|ly|lc|K|a 0| 7|.|2|0|—-mecayuroa usrotosnexus npubopa
Ble|plc| ulna no 1 2| 0| —Bepcus scTpoeHHoro MO (npoLneka)
Hla|n|m no P|I|E|Z|O[S|O| NI |C|—-ymamucnonbayemoit nporpammsi
Wu & plo/s|o|n 1|D 0| x| D| 3| 8| B| —Kopg naeHTudpuraumm sctpoeHHoro MO
B|p|e|lm|la B|K|A 0/0/0|0|:|0| 0| —Bpemsa nocnegHero BKAOYEHNUs Npubopa
Hla|p|la|6|o|T|K 0(0|/0[0|:| 0| 0| —cymmapHoe Bpems HapaboOTKW — YaCbl:MUHYTbI
3laln|u|cle|n 0| 0| 0| 0| —KONMYeCTBO apxMBHbIX 3anuceit
Klo|H|d|u|r|y|p|lalulu/a 2| - | 2| — KoHduUrypauua: 2 kaHana UMetoT 2 nyya
Mo|n|lb|l3|o|B|la|T|e|n|b E| N| G| —ypoBeHb AOCTyna ANA BHECEHUA U3MEHEHWUI

YpoBeHb AOCTyMNa MO/b30BaTENS [/1s1 BHECEHWS] UBMEHEHUI B HACTPOVKM:
USR - (061W1i1) TOMBKO ANst MPOCMOTPA, HET BO3MOXHOCTU U3MEHSATb NMapaMeTphbl;
ENG — (MH)XeHep) orpaHnYeHHbIN IOCTYN K HAaCTPOWKaM, HE BIIUSIIOLLMM Ha METPOJIOTUIO;
ADM - (noBepka) MOXXHO U3MEHSATb NApaMeTPbl, B TOM YWCE B/IMSIIOLLME HA METPOJIOTMIO.

MeHto «HACTPOMKMW BIP» (BTOpOIi YpoBeHb) 06ecreunBaeT yCTaHOBKY paboumx
MapaMeTpoB BTOPMYHOIo npeobpasoBaTtensi pacxoaa B Jb:

> . H| A| C Pl ol Al K| K B/ NP —TOYKa Bo3BpaTa B rnaBHoe meHo « CEPBUC»
N3 melple/ Hlufe HaumeHoBaHuve pa3genos Ana nepexosa K MeHio
Bl bl x|o|lal H| bl|e clu|r|{Hlalalb TPETbero YpoBHA MO KaXXJoMy napamerpy u3s
U H(T|e| p|l el inc npuBeAEeHHOro nepeyHs
Al p| x| u| 8| bl
Klo|p|p|le|kK|lufumn a ylalc|lo|B — TeKyLee Bpema 1 AaTa KaseHaapa npubopa
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Pacxoaomepebi yabTpassykosble PIEZOSONIC

PYKOBOACTBO MO SKCMAYATALMM

MeHio «HACTPOWMKM MIMP1» (BTOpol ypoBeHb) 0becreumsaeT yCTaHOBKY MapaMeTpoB
nepBWYHOro NpeobpasoBaTensi pacxoda:

».|.|.|HAlC|/T|P|[O|R|KH nnel1

3|a|B|.|H|O e|lp 1(2|3|4|5|6]|7

Ay, |m o, 2|81

Q mii|n|[,|m3|/|u 1lof, |0

Q malx|, | m3|/|u 2|5/0/0/, |0

Ol n|lulHla K|la|l6|e al,|m 5/ 0

Klo|n|-|B|oO nlyluleln 2

b|la|3| a 1/, |m 0|, !3[3/1|5

bla|3|a 2/, |m 0|,|3|3|1(5

MN{p|o|e ulumla 1 0|, 2/0/1|5

Mplo|e ulunla 2 0(,/2/0/1|5

Y{r|lo|ln ) 1 4/5/,/2|0

Y|{r|o|n 2|, |° 4|5/, 0|0

Cilme|lwe|H X1, |m +/ 0,021

Clmelweln x| 2|, [m “Tol,Tol2]0 MepeueHb BCeX AOCTYMHbIX MapaMeTpoB U
Kl1[ k[ ol p|p 1], [0jo| "X Ha3HauyeHue ykasaHbl B Tabnmue X.3

Mpunoxenus X).

K2 k| o|lp|p 1{,|0/|o0 (

MeHio «HACTPOMKM MIMP2» (BTOpoii ypoBeHb) aHanornyHoe MeHio kak ans MMP1, eciun
3TO €CTb B COCTaBE 3aKa3aHHOW KOHdUrypaumm npuéopa.

MeHio «CMEHA MAPOJIENA» (BTOpOii 1 TPETUI YPOBHM) AAET BO3MOXHOCTb YCTaHOBUTb
VHAMBMAYANbHBIA KOA AOCTyna ANs pasHblX rpynn nosib3oBaTtenelt (Naposib MMEET CeMb
umdpoBbIX 3HakoB oT 0 oo 9):

—

4,———|

r

> ..jcm|E AlPlo nE n <
o/ nb (3 alT n E| NG
o/Ble|p|m DIM
> .| .| C|T|alp| bl nla/plo|/nls
2| 3|4 7
|
> .| .| Hl ol B| bl i n| al p|o|nlb
Y Y Y Y Y'Y
N

MNpu BxoAe B AaHHOE MOME yKasaTellb MUraeT Ha MepBOM 3Hake napons. lpu nomowm
rOPV30HTa/IbHBIX W BEPTUKAasIbHbIX CTPESIOK,
nosb30BaTeNb BblbUpaeT 3HaueHns — NOATBEPXKAAET 3aMUCb HaXaTueM KHonkn <ENTER>.

PaCnoNOXXEHHbIX Ha nuueBoi naHenu,
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Pacxoaomepsbl yAbTpa3sykosble PIEZOSONIC PYKOBOACTBO MO 3KCMNAYATALMM

Kak Tonbko naposb 3anvcaH, oH 6yAeT 3anpallmnBaThCs MPU KaXaoM MOMbITKE BXOAA B MEHIO
CEPBWC. Ecnu naposb BBOAWUTCS HEBEPHO, NPOMCXOAUT BO3BPAT B OCHOBHOM peXxuM paboTb!.

BHUMAHMUE! Eciv naponb yCTaHOBJ/IEH, €ro noTteps npuseaeTr K yTparte
BO3MOXXHOCTM [OCTYyNa B MEHIO npubopa.

[AonosHuTeNbHbIE pa3aesibl MEHIO C NepeyHeM napaMeTpoB:

MeHio «HACTPOWMKMW BNP | UsmepeHmne» (TPeTUil ypOBEHD):

».|.|.|U 3 ME|P|E H UE —ToyKa Bo3BpaTa B MeHto « HACTPOMKM BIP»
Plajc|x|o|A —HaMMeHoBaHWe nogpasfenos ANa nepexoda K
Cln|y| xel6|H ble MEHIO YeTBEPTOro YPOBHSA MO KaXA0My NapameTpy

p a[ me|T|p|bl 13 NpMBEAEHHOrO NepeyHa

Moapasaenbl BbINOMHSOT hyHKUMK:

»Pacxop — napaMeTpbl HACTPOKM U3MEPEHUIA PacXoa MrHOBEHHOMO MOTOKa.

U3mepeHue -> Pacxon

OTtceuka Hu3 1 M3/4 OTceyka 3Ha4eHns noToka cHmudy ans MNMP1, ecnu MeHblue, TO
KaHana CYUTAEM Hynem
Otceuka Bepx 1 M3/4 OTceyka 3HayeHus notoka ceepxy ans MMP1, ecnu 6onblue —
KaHana MULLIEM 3TO 3HaYEHWe
OTceyka Hu3 2 M3/ OTceyka 3Ha4eHns noToka cHudy ans MNMP2, ecnu MeHblue, TO
KaHana CYUTAEM Hynem
Otceuka Bepx 2 M3/ OTceyka 3Ha4eHns noToka ceepxy ans MrP2, ecnun 6onble —
KaHana MULLIEM 3TO 3HaYeHWe
YcraHoBKa Hyns 1 - [ns kaHana 1 yCTaHOBKa Hy/sl HA CTOsIYE XXMUAKOCTH
YcTaHoBKka Hyns 2 — | Ang kaHana 2 ycTaHOBKA Hy/st HA CTOSIYEN XXMAKOCTH

OTce4ka — nose Ans NoporoBoro 3HaUEHWs Pacxoaa, HUXKE KOTOPOro CYMTAETCS, YTO NOTOoKa
B Tpy6onpoBoze HeT. [py 3TOM Ha UHAMKATOPE BbICBEUMBAETCS MOC/IEA0BATENBHOCT
MPOYEpKOB, Ha BbIXOJAX HET CUrHaNoB pacxoda U CYeTUMKM 06beMa He paboTatoT. 3aaaHHas
0TCeYKa MPUMEHSIETCS KaK A4S MONOXMTENbHOMO, Tak U AN OTPULATENBHOMO HanpaB/eHus
noToKa.

» Cny)xe6Hble — NapaMeTpbl PaboThl U3MEPUTENTbHBIX JTyUel.

U3mepeHune -> CnyxebHble

t11 HC | Bpems nponérta «BBepx» ans nyya 1
t12 HC | Bpems nponérta «BHM3» Ang siyya 1
tlcp HC | CpenHee BpeMs nposnérta ansa nyya 1
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dt1 HC | Pa3HuUa BpeMeHW nponéTa «BBEPX» N «BHU3» A4/1a fyya 1
C1 M/c | CkopocTb ynbTpassyka (Y3) ans nyya 1
T1 °C | TemnepaTtypa paboueit cpeapbl ans nyda 1
Q.tl M3/4 | Pacxon 6e3 koppeKLuu (MPUMEPHBINA) NO AaHHbIM nyya 1
CWlH an - MowHOCTb curHana nyda 1 B yCnoBHbIX eamHuuax ot 0 go 255
t21 HC | Bpems nponéta «Beepx» Ans nyya 2
t22 HC | Bpems nponérta «BHM3» Ang nyya 2
t2cp HC | CpeaHee BpeMsi NponéTta Ans nyya 2
dt2 HC | Pa3HuuUa BpeMeHu Nponéta «BBepX» U «BHU3» A/is fly4ya 2
C2 M/c | CkopocTb ynbTpassyka (Y3) ans nyya 2
T2 °C | TemnepaTtypa pabouei cpeapl ans nyda 2
Q t2 | M3/u | Pacxon 6e3 koppekuMn (MPUMEPHBIN) MO AaHHBIM fyya 2
CVIFZHaﬂ - MoLWHOCTb cMrHana nyya 2 B YCNOBHbIX eamHuuax ot 0 go 255

» MapameTpbl — JOMNONHUTENbHbIE 0BLLME HACTPONKK paboThl.

U3mepeHue -> MapameTpbl

MUWHMMaNbHast CKOPOCTb Y3 B KMAKOCTW, €C/IM MeHbLLE — U3MEPEHNS]

Cain M/C HeBepHble
Come mfc MakcumMarnbHas CKOpoCTb Y3 B XXWAKOCTH, ecnin 6onbliue — n3MepeHust
HeBepHble
YpepxaHue C Bpems yaep)kaHusi BbIXOAOB B Cyyae nponagaHusi CUrHasaos
Unmn B AMNINTYAQ HanNpsbkeHns Ans uMnysbca, nogasaeMoro Ha M3l
Kycun - KoadhpumuneHT ycmnenus Y3 curHana B Ob
CurHan 1 — MowHOCTb curHana nyya 1 B ycnoBHbIX eanHuuax ot 0 go 255
CvrHan 2 - MoWHOCTb cUrHana nyya 2 B yC/I0BHbIX eanHuuax ot 0 go 255

MeHio «HACTPOMKM BIP | BbixogHble CUrHanbi» (TPETUi ypoBEeHb) MO3BOSISIET
HAaCTPOWTb BbIXOAHbIE MH(POPMALMOHHbIE CUrHasbl Ib:

» .| B| bl X| O Al H| bl E C| U r| H Al N| bl —TOYKa BO3BpaTa B MEHI0 «HACTPOWMKM BMP»
Ylalc|T|0o|/T|H bI| 1 — HauMeHoBaHWe NoApa3aenos ANs Nepexosa K
Al H| a|n|o|r|o|lB|blin MEHIO YeTBEPTOro YPOBHA MO KaXK40My napameTtpy
U mnult|alt|olp 13 NPUBEAEHHOrO NepeyHn
Kl a| n|un 6| p|lo| 8| K|a

Moapazaenbl BuIMOHSIOT (yHKLMK:
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»YacToTHbIA — MNpOrpamMMMpYIOTCSl YCTAHOBKM [BYX YacTOTHbIX BbIXOAOB B BMAae
UMMNYNbCHBIX CUFHANOB, MNPOMOPLMOHANBbHBLIX M3MepsSieMbIM pacxofaM. MakcuMmanbHas YactoTa
cnegoBaHUs MMMybCoB MoxeT cocTaensATb 2000 My (Mo yMonyaHuio yCTaHOB/eHa YacToTa —
1000 Iu).

BbixofiHble CUrHaNbl -> YacTOTHbIN

Pacxon 1 | M3/4 | B kaHane 1 yka3blBaeTcs 3Ha4YeHne m3mMepeHHoro pacxoaa — | Q|

B kaHane 1 3agaeTcs YacToTa BbIXOAHBLIX UMMYNbCOB AN 3HAYEHUS!
Yacrorta 1 My oY

Pacxon 2 | M3/4 | B kaHane 2 ykasblBaeTCcs 3Ha4YeHue mamMepeHHoro pacxoaa — | Q|

B kaHane 2 3a4a€eTcs YacToTa BbIXOAHbIX UMMYIbCOB AN 3HAYEHUS
Yacrora 2 My oY A A Y A

B crpoke Yactotra 1 (Yactota 2) BBOAWTCS 3HAYEHME YACTOTbl CNEAOBAHUS BbIXOAHBIX
UMMybCOB, KOTOpasi [O/MKHA COOTBETCTBOBAaTb pacxody |Qr|, ykasaHHOMy B none
«Pacxog 1 (Pacxon 2)». B KaxAoOM KaHane BbiXOAHasi 4acToTa MponopuMOHasbHa
abCoNMOTHON BENIMUMHE UM3MEPEHHOro pacxoga — pucyHok W.1 (npu  HeobxoammocTy,
3HayeHve |Qr| MOXET ObITb He TOIbKO MeHbLUe |Qmax|, HO 1 6onblue ero).

P fout fout
= Fmax} 2000 =T T Sy
I B T T // \\
o
5 | i ™
= | 1 \
3 | i \
1

Z | fmin| 0,5 i \‘
'5 E E AN e i ,' Q
o | i i i ™
2’ ! d \-Qmin -Q1 0 +Q1 +Qm/'/}/
E | /
o | fmin 5 1 Q A 7L
o T LS4l Mo gt

-QF 0 +QF N - =

Pacxop xuakoctu (M3/u)

PucyHok U.1 — Bua xapakTepmucTKM YacTOTHOrO BbIXOAHOMO CUMrHana

» AHANIOroBblA — 3a4atoTCs MapamMeTpbl HOPMUPOBAHWUA BbIXOAHOrO Toka 4..20 MA Ans
BbIBOAA pe3yNbTaToOB U3MEPEHMs pacxoda B ABYX KaHanax.

BbIXxogHble CUrHasnbl -> AHaNOroBbIN

Pacxon 1 mM3/4 | MakcuMasnbHOE 3HaYeHNe U3MepeHns pacxoaa B KaHane 1

Bua xapakTepuCTVKM BbIXOAHOIO CMrHana kaHana 1 (pucyHok W.2):
ABC (o YMONYaH1o) — TOK MPonopLMoHaneH abcontoTHOWM BENNUMHE
Pexxum 1 - pacxoga (4 MA npu HyNeBOM pacxoae);

CPE[H - cpeaHee 3HayeHue (12 MA COOTBETCTBYET HYNIEBOMY
pacxoay)
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Pacxoga 2 M3/4 | MaKkcMMasbHoe 3HaYeHue U3MepeHust pacxoaa B kaHane 2

Bupa xapakTepucTuky BbIXOAHOro CUrHana kaHana 2 (pucyHok U.2):
ABC (o yMOn4aHu1to) — TOK NPonopLMoHaneH abCcontoTHOWM BENNUMHE
Pexxum 2 - pacxopa (4 MA Npu HyNeBOM pacxoae);

CPEH — cpeaHee 3HauveHne (12 MA COOTBETCTBYET HyN€BOMY
pacxoay)

3HaueHne pacxofa He MOXET npeBblllaTb MaKCUMarlbHbIM  BO3MOXHbBIN - pacxod  Ans
npuMmeHsemoro aviametpa [y.

-~~~ -~~~
o <
z 1 : 1
¥ | ¥ |
o | =] |
E : E |
e ! E i
- | | =2 ]
o ; | (o] |
0} i | ) |
(o] | 1 (o) |
ol | | bt |
s | i 2 !
< 1 9 S {9
T T t T
-Qmax -Qnom 0 +Qnom +Qmax -Qmax 0 +Qmax
Pacxopa xuakoctu (M3/4) Pacxoa xuakoctu (M3/4)
a) ABC 6) CPEOH

PucyHok WN.2 — Byua xapaKTepucTUKM TOKOBOIO BbIXOAHOrO CUrHana B 3aBUCMMOCTM OT
YCTaHOB/IEHHOW OMLMM B MOAMYHKTaX «BbIXOAHbIE CUrHA/bI|AHANOroBbI| Pexkum 1/25»

» MUMuTaTop — 334atoTCs NapaMeTpbl paboTbl UMUTATOPA, KOTOPbIN CIY)XUT SISl HACTPOMKM
KaHana usMepeHust pacxoga B ACYTIT n no3BonsieT MMUTUPOBATb Ha BbIXOAAX pacxoaomepa
CUrHasbl, NMpPoONOpUMOHasbHbIE pacxody, 3adaHHOMY B nosie «Pacxog». Mpu 3ToM peanbHblii
pacxoa B TpybomnpoBoAe He MMEET 3HAUYeHUs! — BKJIOYEHHBIN MMUTATOP OKa3blBaeT BIUSHWE
Ha BCE BbIXO/Ibl: YaCTOTHbIN/UMMNYJIbCHBIA U TOKOBBIMN.

BbixogHble curHanobl -> UMutaTop
Pacxog 1 m3/u | Mone BBOAA 3HAUYEHUS UMUTUPYEMOro pacxoaa B KaHane 1 (Qout)

Pacxop 2 m3/u | Mone BBOAA 3HAUYEHUS UMUTUPYEMOrO pacxoaa B KaHane 2 (Qout)

NmutaTop - YnpaeneHue pexxumom paboTbl umutatopa: OTKJTKOYEH/BKIFOYEH
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>Kanu6poska — 3aAal0TCA NapaMeTpbl Anda KaJ'IVI6pOBKM BbIXOAHbIX TOKOB B KaHanax.

BbixoAHble curHanbl -> KanmbpoBka

Kanan 1 4 MA | KoppeKkuusi BbIXoAHOro curHana 1 B Touke 4 MA

Kanan 1 20 MA | Koppekuus BbixogHoro curHana 1 B touke 20 MA

Kanan 2 4 MA | KoppeKuusi BbIXOAHOIro curHana 2 B Touke 4 MA

Kanan 2 20 MA | Koppekuus BbIxogHOro curHana 2 B Touke 20 MA

MeToamka koppekummn: koraa YPC BblAaeT B KaXAOM KaHane KpalHue curHasbl AvanasoHa,
3HAUYEHUsI U3MEPSIOTCS C MOMOLLLIO 3TasIoOHHOro MWMaMrepMeTpa, MOKasaHWs KOTOpPOro
BHOCSITCS B COOTBETCTBYHOLUEE Mosie MeHio. Koppekumio Ans KakAoro BbIXOAHOMO KaHana
npubopa HeobxoanMO NPOBOAUTL B ABYX Toukax (4 u 20 MA).

MeHio «HACTPOWKW BIP|WUHTepdeiic» (TpeTuii ypoBeHb) HacTPONKM paboumx
napameTpos nopta RS-485:

Cnncok BbI6opa OAHOMO M3 3HaYEHMI CKOPOCTU 06MEHa No

Cropocte | 604 | e hheiicy RS-485: 4800, 9600, 19200 1 38400 (61T/c)

B none 3apaerca agpec pacxoAoMepa Ha LumMHe o6MeHa AaHHbIMK —

Adpec - OOnycTuMble 3Ha4yeHus ot 1 go 246

MeHio «HACTPOWMKW BIP|ApxuBbl» (TpeTWii ypoBeHb) HaCTpOiikM MapaMeTpoB
XPaHEHWs1 JaHHbIX O 3HAYEHMSIX HAKOM/EHHOro o6beMa pacxoda B [AByX HanpaeneHusx (B
MOMOXWTENBHOM W OTpULATENbHOM), AaTe, BPEMEHM M KOAaX OWWGOK. ApXvB SIBNSiETCA
KOJbLIEBBIM, HOBbIE 3aMMCK 3aMeLLaloT Hambosiee cTapble.

MeHI0 «ApXu1BbI» COAEPXKUT noapasaensbl:

» Mepvon 3anucu — B Mone yCTaHaBNMBAETCs NEPUOA BPEMEHM, Yepes KOTOpbIii
6yner nponsBoauTLCA 3anucb B apxmB: 5 MuH; 15 MuH; 1 yac; 6 yacos; cyTkn (MHGpOpMaLMs
COXPAHSIETCS B SHEPrOHE3aBUCUMON NaMsTH).

»MpocMoTp apxuBa — noApasaen Mo3BOJISIET MPOCMOTPETb  WMEIOLLMECS  3anucu
M3MEpPEHNI B apxmBe. pOKpyTKa 3anuceil OCyLLEeCTBNSIETCS MPU MOMOLLUM FOPU30HTaIbHbIX
cTpenok <BnpaBo>, <Bneeo>. Kaxpgas 3anncb COCTOUT M3 HECKOJIbKMX MOSei: HOMep
3anucKu, AaTta/BpemMs  3anucy, COoCTosiHMe npubopa, KOoAbl  HAKOMJIEHHBbIX  OWMOOK,
HAKOM/IEHHbIA 06bEM Ha BPeMSI 3amnmcK, a TakKe MUHMMAbHBIA M MaKCUMalbHbIA pacxos 3a
BPEMs C npefblayLielt 3anucu (3a yCTaHOBJIEHHbI MHTEpBas B nosie «Mepuoa 3anncu»).

Bbixoa 13 peXknMa NpocMOTpa OCYLLECTBAETCS Knasullein <BBOA>.

ApXu1B MOXHO uuTaTb yaaneHHo Ha MK npu nomowm nporpamMmel «Cumacrep».
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» ApXMB napaMeTpoB — roApazaen Mo3BONSeT MNPOCMOTPETb MMEIOWMEC 3anucu o
BHECEHWM W3MEHEHM B paboune napaMeTpbl npubopa. COAEPKWUT AaTy W3MEHEHUs
napameTpa, HoMep napaMeTpa, CTapoe M HOBOE 3HaYeHWe B LUECTHAALATEPUYHOM BUAe.

ApX1B MOXKHO UuTaTh yaaneHHo Ha MK npy noMoLy nporpammbl <<CMMaCTep>>.

»)XXypHan cobbiTUii — noapasgen Mo3BOJISIET MPOCMOTPETb WUMENOLLMECS 3anmucu O
NOSIBNEHWM OIMEOK. 3anuCb XPaHUT KOA W AaTy OLWIMGKM.

» OuncTKa XypHasa — noapasaen Mno3BosIsSET yaanuTb BCE UMEIOLWMECS 3amnucu B apxuBe
M3MEPEHWUI 1 XypHane cobbITui.

MeHio «<HACTPOVKM BIIP | KoppeKuus 4acoB» (TpeTuii ypoBeHb) — moapasaen ans
YCTaHOBKM TekyLlen AaTtbl M BpeMeHW. Mpy NOMOLLUM FOPU30HTasIbHLIX CTPESIOK MO/b30BaTeNb
nepeBoanT ykasaTesflb Ha Uundpy, KOTOPYHO cneayeT U3MeHWUTb. [pyu NoMOoLWM BepTUKaNbHbIX
CTPEeNoK HaxoauTcs Tpebyemas undpa.

I'IpanmbHo HAaCTpOEHHbIE AaHHblE AaTbl U BPEMEHWU MOATBEPXAAKOTCA HaXaTWUeM KHOMKKU
<BBO[>.
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MPUOXXEHME K TMporpamma ans pacxoaomepa

Ons paboTbl C pacxodOMepoM MOXeT WCMonb3oBaTbcs nporpamma P-Control koTopas
peanusyeT ANCTAHUMOHHBIN MOHUTOPWHI, ANMArHOCTMKY M HAacTPOVKY NpubopoB, OTHOCALLMXCS
K Fpynne 3NeKTPOHHbIX pacxoAoMepoB. [N CBsi3v C nNpubopamMu UCMONb3YETCS CTaHAAPTHbIN
npoTtokon ModBus RTU — B uHdopMaLMOHHONM ceTn RS-485 MOXKET ObITb MOAKIHOYEHO MHOMO
npubopoB, HO OAHOBpPeMeHHO nporpamma «P-Control» MoxeT paboTaTb TOSIbKO C OAHUM U3

HUX. CM. pyKOBOACTBO MO 3KcriyaTaumm P-Control.
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[ns 3aMeTok
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