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OIMMCAHHE THUIIA CPEJICTBA U3MEPEHUI

Pacxonomepsr YPXK2KM Mogens 3

Ha3naueHHe cpeJcTBa H3MepeHHii

Pacxomomepsr YPXK2KM Mopens 3 mpeaHasHayeHbl A U3MEpPEHUN 0OBEMHOTO pacxona,
o0beMa, HaBJEHHs JKUAKOCTH B 3aKPHITBIX M OTKPBITBIX CHCTEMax TEIUIOCHAOXKEHHs, a TaKKe
KOJIMYECTBA APYTUX U3MEPSIEMBIX CPE.

Onmucanue cpeacTBa H3MepeHHI

[TpuHUMN AEWCTBUS PacxOJOMEPOB OCHOBAaH Ha HM3MEPEHUU BPEMEHH paclpOCTPaHEHHUs
yJABTPa3BYKOBBIX UMITYJIECOB B MOTOKE JKUIKOCTH Yepe3 YIbTpa3ByKOBBIE MPpeoOpa3oBaTesid pacxo/a,
KOTOpBIE paboTalOT MOMEPEMEHHO B PEXHUME MPUEMHHUK-U3TydaTesb. CKOpOCTh paclpOCTpaHEHHs
yJABTPa3BYKOBOTO CHUTHANIa B XKUAKOCTH, 3aMONHSIOMEMY TPYOONpoBOJ, MpeICcTaBiIseT co0oi cyMMy
CKOpOCTe#l yJIbTpa3ByKa B HEMOABIXKHOM JKUAKOCTU U CKOPOCTU MOTOKA >KUAKOCTH B NPOEKLUM Ha
paccMaTprBaeMoO€ HalpaBleHHE paclpOCTpaHEHUs  yiabTpa3Byka. Bpems pacnpocTpaHeHUs
yJABTPa3BYKOBOTO HMITYJIbCA 3aBUCUT OT CKOPOCTH IBMXKEHHMS >KUAKOCTHU. B coctaB pacxonomepos
BXOJAT:

— OT OJHOTO JI0 YEeThIpEX YJIbTPa3BYKOBBIX mpeobpa3oBatens pacxona (YIIP) mnu ot ogHoM
JO dYeThpex IMap, MOHTHPYEMBIX Ha TOBEPXHOCTH TpyOOmpoBoJa MbE303NEKTPUUECKHX
npeobpazosarens ([1911);

— 3NeKTpoHHEIH 6710k (OB);

— kabesp yacToTHEIN PK-50;

— yeThlpe npeobpa3oBaTens JaBICHUS.

AKxycTuYeckue ocH, coctosiue kaxnaas u3 napel [I911, Moryt pacnonaratecs Ha YIIP au6o
no auameTpy (oAHa ock), JUOO MO ABYM B3aWMHO MEPNEHAMKYJISPHBIM AMAaMETpaM B OJHOM
IIOCKOCTH (ZIBE€ OCH), TMOO MO OJHOM Xopae (0JHa Ock), MO0 MO ABYM XOpAaM (BEpXHsSA U HHXKHSSA
ocH), 1100 M0 JBYM B3aWMHO MEPIEHIUKYISPHBIM XOpJaM B OJHOM MJIOCKOCTH (ABE OCH), JHUOO0 MO
yeTblpeM xopAaM (ueteipe ocH). YIIP uamepsaroT pacxon >KMAKOCTH, COOTBETCTBEHHO I10 MOJAOLIEMY
u obpatHoMy TpybompoBoaam neporo (TB1) w/umu Broporo TemnoBoro Beoaa (TB2) w/unm
U3MEpEeHHs pacxoja ropsiuei u xosoaHow Boasl (B TB w/unu TB2).

DNeKTpoHHBIA  OJIOK  pacxomomepa  (GOPMHUPYET  HUMITYJbCHI, IMOCTYHAlOIIUME  Ha
nbe3oaiekTpudeckue mnpeobpazosarenu [I12111 (II9I13, IIBIIS5, IIDIT7). IIOII1 (TISII3, IIDIIS,
[13I17) npeobpa3yroT ANEKTPUUECKH HUMITYJIbC B aKyCTHUECKUI yabTpa3BykoBod ummynsc (Y3H),
U3JTy4aeMblii B U3MEPSAEMYIO Cpely, HalpUMEp, MO MOTOKY. 3aJep>KAHHBIM YJIbTPa3ByKOBOW CHUTHA,
NOJYYEHHBIH OT Tbe303JIeKTpUYeckux mpeoOpazosarenert [IOI12 (TID2I14, TIDII6, I[IDII8),
npeoOpasysich B JJIEKTPUYECKHI CUTHAN, MOCTYMAeT B AJIEKTPOHHBIN OnoK Ans obpaborku. 3arem
npolLiecc U3MEpeH s pacxoja MOBTOpsieTcst ¢ TOH pasHuLel, yto mpeobpazosatenu [10I11 (TIDI13,
[13I15, I13I17) craHoBsaTcs mpuemHukamu Y3U, a TIDI12 (I12114, II3I16, I13118) — uznyyarensmu
NPOTHUB MOTOKA.
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DJIeKTPOHHBINA OJIOK W3MepseT BpeMs 3aJIePXKKHU PaclpoCTpaHeHHs CHTHaja Mo U MpOTUB
MOTOKA, BBIYMCISET MIHOBEHHBIA OGBEMHBI PacXojl, HAKOTIEHHEIH 06beM B M, GOPMUPYET apXuB
IaHHBIX. BenMynHa n36BITOUHOrO JaBleHHs, MOdydYeHHas oT npeobpa3oarenei napaenus [111, T1112,
1713, T1/I4 B BHe HOPMHUPOBAHHBIX TOKOBBIX CHTHAJOB 4-20 MA, MOCTYNAeT B 3/IEKTPOHHBIA GJIOK,
rae npeobpasyercs, otoGpaxaercs Ha JKKW, apxusupyercs. Pacxomomeper YPXX2KM Mogens 3
BBINYCKAIOTCS Tpex ucnonHeHuid: Mogens 3.1, Mozens 3.2, Mozens 3.3, KOTOpbIe OTIHYAIOTCS APYT
OT Jpyra ¢ KOJMYECTBOM MOAKIIOYAEMBIX  YIbTPa3sByKOBEIX  MNpeoOpasoBaresiied  pacxona,
npeoGpasoBaresieil AaBICHHs, @ TAKXKE BO3MOKHOCTBIO MOAK/IIOYEHUs] BHEUIHUX CYSTYUKOB BOJBI I
pPacxoA0MEpPOB ¢ UMITYJIbCHBIMU MIJIM YACTOTHBIMH BBIXOJaMH.

O6mmii Bug pacxogomepos YPXK2KM Mogens 3 npeicTaBieH Ha pucyHke 1.

Pucynok 1 — O61uuii Bug pacxomomepos YPXX2KM Monens 3

[T1oM6GHpOBKa OT HECAHKLMOHUPOBAHHOrO JAocTyma pacxomomepoB YPXX2KM Mogens 3
OCYIIECTB/AETCS HAHECEHMEM 3HAKa [OBEPKH JaBICHHEM Ha IUIOMOMPOBOYHYKO —MACTHKY,
PACMONOKEHHYIO B IUIACTMKOBOM KOJIMAyKe, 3aKPHIBAIOMIMI CKOOYy M KOPIYC H/MJIM Ha CBHMHIIOBYIO
(macTMaccoByio) MIOMOY, YCTAaHOBICHHYIO Ha BHEILHIOK GOKOBYIO CTOPOHY pacXxoJoMepa ¢ MOMOLIBIO
TIPOBOJIOKH, TIPOBEICHHOM Yepe3 CHeLralbHbIe OTBEPCTHS KOPITyca U CKOOBI.

- Cxema MIOMOHPOBKH OT HECAaHKLIHOHUPOBAHHOIO AOCTYMa, 0003HAYEHHE MECTa HAHECEHHs
3HaKa rnosepku pacxogomepos YPXK2KM Mogens 3 npescTaBieHa Ha pUCYHKe 2.
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PucyHok 2 — Cxema IIoMOUPOBKH OT HECAHKIIHOHUPOBAHHOTO J0CTYMa, 0003HAYCHHE MECTa
HaHeceHMs 3HaKa MoBepku pacxogomepoB YPXX2KM Moguens 3

IIporpammHoe obecneyeHue

IIporpammuoe o6ecnieuerue (I10) pacxomomepos YPXK2KM Mozens 3 mo ammapaTHoMy
0BECTIEYEeHHIO SBISIETCS BCTPOEHHBIM. [lpeoOpasoBaHHMe H3MEpSEMBIX BENMYMH M 00paboTKa
M3MEPHTENBHBIX JIAHHBIX BBIMOJHACTCS C MCMONB30BAHUEM BHYTPEHHHX alIapaTHBIX M MPOrPaMMHBIX
cpencts. [1O xpaHuTCs B SHEproHe3aBUcUMOH namsTy. [IporpammHas cpesia MoCTOsSHHA, OTCYTCTBYIOT
CpeicTBA M TONb30BATENbCKas 000704Ka Ui [porpaMMupoBanus uiau  usmeenus [IO.
[TporpammHoe obecrieyeHUue CpeCcTBA U3MEPEHHUS Pa3ae/IeHO Ha:

— METPOJIOTUYECKH 3HAYUMYIO YacTh;

— METPOJIOTUYECKH HE3HAYMMYHO YaCTh.

Pa3zziesieHre MPOrpaMMHOro obecredeHus: BHIMOIHEHO BHYTpH Kona I1O Ha ypoBHe si3blka
nporpammupoBanust. K Metponoruuecku 3Haunmoi actu [10 oTHocsTCS:

— MPOrpaMMHblE MOJIyJIM, MPUHAMAOLIKE yyacTHe B 00paboTke (pacyeTax) pe3ysbTaToB
WU3MEPEHU WK BIUSIOLINE HA HUX;

— NPOrpaMMHbIE MOJIYJIH, OCYLIECTBIISIOIIHE OTOOPaKEHUE U3MEPUTENBHON HH(OpMALIHH, €€
xpaHenue, 3amury 110 u jaHHBIX;

— mapameTpsl [10, yyacTByroLye B BBIMUCIEHHAX ¥ BIMAIOIIME Ha PE3yIbTaT H3MEPSHUH;

— KOMIIOHEHTH! 3allMIIEHHOro HHTepdeiica g oOMEHa NaHHBIMM MEXIy CpEACTBOM
HU3MEPEHHUS U BHELIHUMH YCTPONCTBAMH.

MeTponoruyeckue XapakTepHCTUKU paCXO)],OMepOB HOPMHpPOBAHBl C YYETOM BIIUSHUA
MpPOrpaMMHOT0 o0ecre4YeHusl.

B pacxogoMepax MpeLyCMOTpeHa HaJ€KHas 3almUTa OT HECAaHKIMOHHWPOBAHHBIX
BMEIIATENBCTB B paboTy Npubopa, KOTOPbIe MOTYT MPUBECTU K HCKAXKEHHIO Pe3yJIbTATOB U3MEPEHHH,
a UIMEHHO: "

— BBEJICHHE COOTBETCTBYIOLLETO MapoJis;

— BEJICHME apXHMBOB HEIUTATHBIX CUTYalMi U U3MEHEHHH ¢ YKa3aHHEM BPEMEHH U [aThl;

— MeXaHH4YeCKOe OIJIOMOUPOBaHHE.

[IporpaMMHUpOBaHie pPacXxoJOMEPOB MOXET OBITb MPOU3BENEHO TOJNBKO TOCIE BCKPBITUA
IoMO Ha KPBIIIKE KOPITyca pacXxoA0MEpPOB.
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YpoBeHb obecrieueHHss «BBICOKHUH» B

P 50.2.077-2014.

3al0MThl  MPOrpaMMHOI0 COOTBETCTBUHU C

Ta6muua 1 — UnenTudukamoHHble JaHHbIE IPOrPaMMHOI0 00ecTeyeH s

WnentudukairioHHble JaHHbIE (MPU3HAKH) 3HaueHue
W nentudukannonHoe HaumeHosanue 10 STU-3
Howmep Bepcuu (naeHTU(UKAMOHHBIH HoMep) 10 4.018
[{udposoii unentuduxarop I10 4541

MertpoJiornyecKHe H TeXHHYECKHE XapaKTePHCTHKH
[Ipenensl IOMycKaeMONW OTHOCUTEJBHOM MOIPEIHOCTH PAcXOAOMEPOB MpPH HM3MEPEHHUH
06BeMHOro pacxoa u obbema pacxonomepos YPK2KM Mogens 3, npuseseHs! B Tabnuwe 2.

Tabnuua 2 — MeTpoJIOTHYECKHUE XapaKTEPUCTUKU

[Ipeaensl 10MyCKAEMON OTHOCUTEBHOH MOrpeIHOCTH, %o,
JluamnazoH TPU U3MEPEHHH:
HoMuHansHbIE -
U3MEHEHUH 00BEMHOI0 pacxoja
nuametpsl YIIP, Mmm
pacxona 10 UMITYJIbCHOMY o0bema
M0 WUHAUKATOPY
BBIXOZY
[ =*1,0) =1,0) (=1,0)
ot DN15 go DN 40 II (x1,5) 1,5 (=1,5)
111 (£2,0) (£2,0) (£2,0)
I +1,0 (=1,0) +1,0 (£1,0) +1,0 (£1,0)
ot DN50 no DN200 11 1.5 (£1.3) +1,5 (#1,3) +1,5 (=1,3)
111 +2,0 (£1,5) +2,0 (£1,5) 2 0¢E1.5)
I +1,0 +1,0 +1,0 (=1,5)
ceeime DN200 II 1.5 +1,5 +2.0 (£1,5)
111 +2,0 +2,0 +2,0 (£2,0)
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[Tponomkerue TabauLbl 2

HawnmMeHoBaHue mapameTpa 3HayeHUe mapameTpa
HomuHanbHBIN [uaMeTp ot DN15 no DN 1800
Jlnana3zoH pacxooB, M>/q ot 0,03 go 97200

[Ipenensl  JOMycKaemoit  OTHOcHTeNpHOH  morpemHocTd  Ob  mo
UHIUKATOPY, %, IPU U3MEPEHUU

— BpPEMEHH PacIpOCTPaHEHHs yIbTPa3BYKOBEIX UMITYJIbCOB +0,4
— pacxona +0.5
— o0Bema +0,6
[Ipenensl  OOMyCKaeMOM  OTHOCUTENbHOM — morpemHocTd Ob 1o
MMITyJIbCHOMY BBIXOJY TPU U3MEPEHUH pacxoaa, %o +(,5
[Mpenenbl OOMycKaeMOi OTHOCHTEIBHONH MOrpemHocTd Db 1mo TokoBOMYy
BBIXOJly IPU U3MEPEHUU pacxoa, k1.5
[Ipenensl  JOMycKaeMoil  MpHBEAEHHOW  morpemHoct OB npu
npeoOpa3oBaHWM BXOIHBIX CHTHAIOB M HHAMKALUMH  W30BITOYHOTO 20,5

JaBiieHus1, %
[Mpenensl gomyckaeMol MPUBEJEHHON MOTPEIIHOCTH PacXOAOMEpPOB MpU

M3MEPEHUHU U30BITOYHOrO AaBieHus, %o +0,5
[Ipumeyanus:

1 B cko6Kkax yKa3aHbI 3HaY€HMs MOrPELIHOCTH [PH MOBEPKE PAcXOA0Mepa MPOIUBHEIM CIIOCOOOM,
OCTajbHble 3HAUEHHs — OECNpPOJUBHBIM crocobom Mo pokymeHty «HMuctpykums. ['CH.

Pacxonomeps YPXK2KM Mogens 3. Metonuka nosepku. TECC 421457.016 MII»;

2 TlorpeHocTH yKa3aHbl A1 JUarna30HOB 0ObEMHOI0 PacXoa max, qts Jmin

IQmax/IOquqmax

I gt <q <qmax /10

I (qmin < q < qt

3 IIpu nutanuu ot Gartapeiiku 3,6 B, momyckaemas OTHOCUTENIbHAS MOTPEIIHOCTD BEIYUCIIACTCS IO
dopmyne: g=* (3+0,05-qmax/q), HO He Gosee + 5%.

Tabnuia 3 — OCHOBHBIE TEXHUUECKHE XaPAKTCPUCTUKH

Haumenosanue napamerpa 3HaueHue napamerpa
Jlnana3oH TemnepaTypsl xkuakoctu, °C ot +1 1o +180
MakcumainbsHoe pabouee naBiaeHue xuakoctd, Mlla 1,6 (35)
Hanpspkenue nutanus, B 3,6
[ToTpeGasiemasi MOIIHOCTh, BT, He Gonee 0,2
[aGapuTHBIE pa3MepBI JIEKTPOHHOTO OJI0Ka, MM, He Goee:
— NMHa 120
— BBICOTA 110
— [IUpHHA 80
Macca 351eKTpOHHOTO 0JI0Ka, KT, He 6oJiee 0,7
YCnoBHs SKCIUTyaTal|u: .
— TeMrepaTrypa OKpy»Karoliero Bo3ayxa, °C ot +5 po +50
— OTHOCHTEIbHAS BJIAXKHOCTB, %0 Jo 95
— armocepHoe naBieHue, klla ot 84 no 106,7
CpenHee BpeMs: HapaOOTKH Ha OTKa3, 4 73 000
CpeaHuit cpok CIyXObl, JeT ' 12
Crenensb 3amutsl o 'OCT 14254-20135 P67

3Hak yTBepiKAeHHUs THIA
HAHOCHMTCSl HA JIMLEBYKO CTOPOHY 3JIEKTPOHHOTrO OJ0Ka METOJOM IUIOCKOH (oTonevatd U B LEHTPE
TUTYJIBHOTO JIUCTA PyKOBOJCTBA 10 SKCIUTyaTaLlHU TUTIOrpadCKUM CrocoOOoM.
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KoMILIEKTHOCTD cpecTBa H3MepeHH i’

Ta6mmua 4 — KommiektHocts pacxogomepos YPXK2KM Mogens 3

HaumeHoBaHue O6o3HaueHHe KonuuectBo | [lpumeuanue
e i i TECC 421457.016 | wr. o 3akasy
TOM YHCJIE:

[1be303n€KTpUYECKUI

npeobpazosarens [I9I1-3, IIOI-6

(3AO Dipsia «TECC- NAKH.433.645.003 TY 2/4/8 [To 3aka3y
WHXXHHUPUHIY, I'. YeGokcapbl)

Apwmarypa AN KperUIeHus 2/4/8% I saszy
nbe3onpeodpazoBarenei

TECC 112, TECC TI113,

VTIP ¢ DN ot 15 mo 1800 mm TECC 14, TECC IT15 1/2/3/4 [To 3akazy
Pacxogomepsl YPXK2KM Mogens 3. TECC 421457.016 PD (i

PyKkOBOJICTBO MO 3KCIUTyaTaLluU

Wuctpykuuss. ['CHU. Pacxogomepsl

YPX2KM Mogens 3. Metoauka TECC 421457.016 MII 1 wr.

MOBEPKH.

WHCTpYKLUS 10 MOHTaXy Ha MECTe

yctanoBkH. Pacxonomeps YPXX2KM TECC 421457.016 UM 1 .

Mopenb 3

et e TECC 075_BIT4_1 Ee ey
«TECC-HHXUHUPHHTY) B

JlutueBas Gatapeiika 3,6 B; 16 A/4 ER 34615 1 . ITo 3aka3y
[IpeobpazoBarenu U30BITOYHOTO

naBnenus  MUJA-JIU-131T  (CIT | TY4212-044-180044872003 1 wr. [To 3aka3y

MJ1Y, r.Y IbSIHOBCK)

* KOMIUICKTYETCS ACPKATEIISAIMHU, crieuramkamMu, MEAHbBIMU UJIA CUJIIMKOHOBBIMH MpOoKJIaAKaMH.

Ceenennsi 0 METOAUKAX (MeTOaX) H3MepeHnH
npuseneHsl B pasnene 4.2 «[IpuHUMO ASHCTBHUA» SKCILUTYaTallMOHHOrO JOKymeHTa Pacxomomepsl
YPX2KM Mogaeins 3. Pykooactso no skcrutyataiuu. TECC 421457.016 PO.

HopmaTHBHbIE JOKYMEHTBI, yCTAHABJIHBAIOIIHEe TPeOOBaHHS K CPeICTBY H3MEPEHU

[Tpuka3s Poccranmapra ot 26 ceHtsdps 2022 r. Ne 2356 «O6 yreepskaenuu ['ocyqapcTBeHHOM
TOBEPOYHOMN CXEMBI /IS CPEICTB U3MEPEHHUI MacChl U 06BeMa KUAKOCTH B TIOTOKE, 00beMa KHUAKOCTH
¥ BMECTMMOCTH PH CTATHYECKHX H3MEPEHUSIX, MACCOBOTO U 0OBEMHOIO PaCX0I0B HKUIKOCTHY;

TECC 421457.016 TY Pacxonomeps YPXX2KM Mogens 3. Texauueckue ycaoBusi.

HsroroBurenn :
3aKpeITOE aKLIMOHEPHOE o01LIecTBO Qupma «TECC-MHXHUHUPUHT»
(BAO ®Pupma «TECC-UHXUHUPHHI)
WHH 2129004164
Anpec: 428005, r. YeGokcapsl, yi. ['pasknanckas, 85 «o»
Tenedon / paxc: +7 (8352) 34-18-61, 34-18-62
Web-caiit: https://www.tess21.ru
E-mail: info@tess21.ru



HcnpiTaTe/bHBIA HEHTP

JIuct Ne 7
Bcero nucroB 7

Bcepoccuiickuil  Hay4HO-MCCIIEIOBATEIbCKUAM  MHCTUTYT — pacXooMeTpuu —  (uiman
@enepalbHOrO rOCYJAPCTBEHHOTO YHHMTApHOrO MpeanpHuaTHs «BcepoccHiCKMi Hay4qHO-
MCCIIEN0BATENBCKUM UHCTUTYT Metposiornu umeHu J.M.Menneneesay (BHHUWUP — dunman
. OI'VI1 «BHUUM um. [1.U.Menneneea»)
IOpunnueckwuit agpec: 190005, r. Cankr-IletepOypr, MockoBckuit np-Kr, 1. 19

®axktuueckuii aapec: 420088, Peciybnuka TarapctaH, r. Kazans, yi1. 2-1 A3uHcKas, A. 7«a»
Tenedon: +7(843) 272-70-62, dakc: +7(843) 272-00-32

Web-caiiT: www.vniir.org
E-mail: office@vniir.org

VHHUKaIBHBIN HOMEp 3aKcH B peecTpe akkpeauToBaHHbIX aui Ne RA.RU.310592.

3amecTUTeNb

PykoBogutens @enepanbHOro
areHTCTBA M0 TEXHUYECKOMY
pEryJIMpPOBaHHUIO U METPOJIOTHHU

MoANMHHUK 3M1EKTPOHHOrO JOKYMEHTa, noanucaHHoro 3r1,
XpaHWUTCS B CUCTEME 3MEKTPOHHOrO A0KYMeHToo6opoTa
®defiepanbHOro areHTCTBa Mo TEXHUYECKOMY PErynIMpOBaHMIo U
METPOJIOrnu.

CBEAEHUA O CEPTUOUKATE 2T

CepTudukar: 525EEF52588350207A6909FC03064C2A
KoMy BbifaH: JlasapeHko EBreHuii PycnaHoBuy
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