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MOJEJIMPOBAHME IYJIbCOBBIX KOJIEFAHUW B I'MJIPABJIUYECKON CUCTEME
IIPU PASPABOTKE NOBEPOYHBIX YCTAHOBOK MU3MEPHUTEJIEM APTEPUAJIBHOI'O JIABJIEHUS

Kniouesvie cnosa: ManﬂMpOSCZHMe, nyiscamop pacxoda, noeepovHas yCmanoeKa, usmepumeinu apmepuaibHoco oasjieHusl.

B cmamve paccmompenvi 60npocsl MOOENIUPOBAHUS NYTbCOBLIX KONCOAHUL 6 3AMKHYMbIX KONeOAMENbHbIX KOHNYPAX
VCMAHOBOK Ol KOMWIEKMHOU NOBEPKU CPeOCM8 USMEPEHUl apmepuaibHo20 OAGIeHUst U Y4acmomyvl CepoeuHblX
cokpawenuili. Ha ocnoeanuu nomyyeHHoU umMumayuoHHol mooenu, nocmpoennou 6 cpede Matlab Simulink, 6viiu

onpedeﬂenbz ouHamuyeckue xXapakmepucmukxu,
usmepumelbHblX KAHaldx no6epoiHblX YCmAaHOB0K.

noseondwuwiue oOyeHunv Kavecmeo nepexoc)nbzx npoyeccos 6

Keywords: modelling, pulsator rate, calibration rigs, measuring instruments of arterial pressure.

In article are considered questions of modeling of pulse oscillations in closed oscillation circuits of facilities for a
complete verification of measuring instruments of arterial pressure and heart rate. On the basis of the obtained
simulation model, built in Matlab Simulink, were determined by the dynamic characteristics, allowing to evaluate the
quality of the transient processes in measuring channels calibration rigs.

BBeoeHune

Pa3zpaboTka ycTaHOBOK Ul IOBEPKH CPEICTB
H3MepeHuil aprepuanbHoro nasieHus: (AJl) v 4acToTh
cepaeunbix cokpamennii (UCC) sBisiercst BaXKHOU
Hay4YHO-TIpaKTHYecKkol 3anadeld. OcoOylo 3HaYMMOCTb
OHa TIPHOOpETaeT C y4eToM KOMILIEKCHOTO MOoAXoJa K
OLICHKE KauecTBa MEIUIUHCKHX pudopoB.,
OIJHOBPEMEHHO ¥  B3aHUMOCBSI3aHO  BOCIIPOW3BOAA
emuannpl AJl m YCC, 9ro CyIiecTBEHHO BBIACTSET ee
CpeAn OCTalbHBIX AaHAJIOTOB B JAHHOW o00nacTH
n3mepenuit [1].

TToaxombr K MIOCTPOEHUIO MOJIEIIEH,
YUYUTHIBAIONIUX  TaKkyld  OCOOEHHOCTb,  JOJKHBI
0azupoBarbcs Ha  B3aUMOCBSI3aHHBIX  OIIEHKax

napameTpoB A/l u UCC. OnHuUM M3 TaKMX MOAXOAOB
SBJISIETCSI NIOCTPOCHHE 3aMKHYTOTO KoJieOaTelbHOTo
KOHTypa JJIsl HCCIEAOBAaHUS ITyJIbCOBBIX KOJEOaHUH
MOTOKa JKUJAKOCTH. MoJenupoBaHue TPOLECCOB H
OLIEHKa JWHAMHUYECKHX CBOHCTB B O3TOM Cilydae
npuobOpeTarT ocoboe 3HaUCHHE.

Lenpto  paboTbl  siBIs€TCA  MOCTPOEHHE
UMHTAIlMOHHOH MOAENM  MYIbCHPYIOIINX IIOTOKOB
KHUIKOCTH B 3aMKHYTOM THAPABIMYECKOM KOHTYpe
IMOBEPOYHBIX YCTaHOBOK CpelCcTB U3MEpPEHU
ApTCpHUAIBHOIO  JaBJICHUSA U YaCTOTbl CEPACUYHBIX
COKpalIEHUN.

[MocTpoenne Mojenel OTHENBHBIX 3JIEMEHTOB,
BXOIISIIIIMX B COCTaB TUIPABINYECKOTO KOHTYPa, a TAKXKe
OLIEHKA MX JMHAMHUYECKHX CBOWMCTB, OblIa NPOBEAEHA B
oubmoreke SimHydraulics cpensr Matlab Simulink.

YcTponCcTBO M NPUHLMN PaboTbl YCTaHOBKM

YcTaHoBKa Ui TIOBepKHW u3MepuTenein AJ]
(puc. 1) mpencraBiaser co0OMl  THAPABIMYECKHMA
3aMKHYTBIH ~ KOHTYp, B  KOTOpBI  H3MepsieMble
napameTphl AaBjieHus P U 4acTOThI MMyNbca f OaoTCs C
Omoka ympaBieHHs 18 Ha HMCTOYHHUK MYJIbCAIUil
JaBJICHUA, BBITIOJTHEHHBIN B BHJIC Hacoca 2 u
YCTPOWMCTBO TEHEpAIK KOJIeOaHUH TTOTOKA KUAKOCTH 1
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(mynmecatop pacxona), CO3JAIOIIMN MOTYTHPOBAHHBIHA
CHUT'HAJI IO aMIUIUTyA€ U 4acTOTEC U yCTaHOBJ’leHHblﬁ B
TOYKE pa3BeTBIEHUS TpyOompoBoga U OaiimacHoii
JIMHUH. HpI/l 3TOM KOJ'Ie6aHI/l}1 IIpoUuCXoasaT Ha
MapaJuIebHBIX  ydacTKax THAPABIMYECKOrO TpakKTa

KOJe0aTeNbHOTO  KOHTypa,  KOTOphle  00pasyloT
W3MEpHUTENBHBIE 8§ W OalimacHeli 9  KaHaubl
COOTBETCTBEHHO.
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Puc. 1 - Cxema moBepoOYHOIi yCTaHOBKH
usmepuresieir AJl
Jus CIJIKUBAHUS IYJIbCAIMOHHBIX

XapaKTEepUCTUK OT PEryJHpyeMOro THIPABINYECKOTO
Hacoca 2 yCTaHOBJEH Jemrep 5, BBINOIHEHHBIH B
BHJIE TEPMETUYHOTO MIIINHApPa. PerynupoBanue pacxona
JKUIKOCTH Ha BXOAE€ B TUAPABIAYCCKUA KOHTYP
OCYIICCTBIIACTCS KJIamaHoM 4, YCTaHOBJICHHBIA B
OarimacHoit nmuaMM 3. CUETYWK pacxoma >KUIKOCTH 6
MMO3BOJISIET  OCYIIECTBISATh BU3YaIbHBIH  KOHTPOJIb
TeHEPUPYEMOT'0 pacxosia B THAPABINYECKUAN KOHTYP.
Yacrora mnynbcalMid B U3MEPUTEIBHOM U
0alillaCHOM KaHajax O0OyCJIaBIHBAECTCA CKOPOCTHIO




BpamieHuss poTropa B Iynascarope |, a amMmmuTymgsl —
BEJIMYMHOMN pacxofa B MOMEHT IIE€PEKPBITHS BBIXOIHBIX
OKOH CTaTopa BPAIlAIOLIIMCS POTOPOM [2].

W3meputensupiit Momyns 10, BKIIOYEHHBIH B
N3MEPUTENBHBI  KaHal 8§, TMpeiacTaBiIsieT coboil
CEHCOPHBIA Y4acTOK B BHJE dJIaCTUYHOTO IuimHapa 11,
B KOTOPOM pasMelleHa JJjacTH4yHas TpyOka 12,
UMUTHPYIOLIAss COCYAbl BepxHel koHeuHoctu [3].
KoHTpomp maBneHMs B  W3MEPUTENFHOM  MOAYJE
OCyIIECTBIISIETCS. pabouuM dTAIOHOM JaBlieHUs 15,
MPEICTABIIOIAMI  COOOH  JaT4WK  W30BITOYHOTO
nasienust MUJIA ¢ BepxHUM TipeneiioM uzMepenuin 40
klla wu morpemnocteio  0,15%. Ilommepskanue
CTaGl/IJ'H)HI)IX napaMeTpoB JaBJICHUA B HU3MCPUTCIBHOM
moayie 10, ucnonb3yeMoM Uit TOBEPKH IH(POBBIX
HUAJl 14 ¢ mamxetoit Ha muiedo 13, ocymiecTBisercs
perynstopoM naBieHus 16, a BO Bceil U3MEpPUTENbHOM
cucTeMe — peryastopom 17.

[Ipu MonenupoBaHHUN ITyJIBCOBBIX KOJIEOaHUH B
KaHaJIaX ITOBEPOYHON YCTAaHOBKH OyleM HCXOIUTh W3
CIEeNYIOLIMX AOMYILEHUI:

1) TedeHHME SKUAKOCTH B THAPABINICCKOM
KOHType OyaeM 1mojaratb  OJHOMEPHBIM, ITOTOK
KHUJIKOCTH XapaKTePHU3yeTCs TONBKO CPETHHUMH 110
KOHTPOJIGHOMY CEYEHHIO 3HAYCHUSIMH BEIHYNH;

2)  y4acTKM  THAPABINYECKOTO
KOJIE0ATEeIbHOTO ~ KOHTYpa  BBINOJIHEHBI
CEUEHUS C )KECTKHMU CTCHKAMH;

3) Bpems, 3a KOTOPO€  YCPEIHSIOTCS
paccMarpuBaeMble BEIMYMHBI, JIOJDKHO OBITH MHOTO
OoJibIIIe BpeMEHH €IMHUYHOTO COKPAICHHS;

TpakTa
KpYIJIOTo

4) )XuOKOCTH OyleM CUMTaTh HEC)KUMAEMOH, ee
MapaMeTpbl CYUTAIOTCS OCTOSIHHBIMHU.

BunHo, uYTO BBeIEHHME TaKUX JOMYIIEHUI
CBs3aHO C BHCCCHHUCM CUCTCMATHYCCKUX H Cﬂy‘laﬁHbIX
COCTAaBJIIOIMX METOAMYECKOM MmorpemHocTd. OaHaKo
Ha IepBOH ATarle NMPHUHATAsE MOJIEb BIOJIHE IpHeMiIeMa
JUISL TIPOBE/IGHMs] CaMoro OOIIEero aHaju3a BOIIPOCOB,
xacaromuxcs usmepenuit AJl u UCC.

MmutaumoHHasi Mmogenb konebaTenbHOro
KOHTYpa NOBEepPO4HOWN YCTaHOBKMN

Jiga  duciieHHOro  pacdera  IapaMeTpoB
ITyNbCUPYIOIIMX TOTOKOB KMIKOCTH B THAPABINYECKHX
KaHajgax  IIOBEPOYHOM  YCTAHOBKH  H3MEpUTENeH

apTepUaIbHOTO [JaBJICHHS Ha OCHOBAHHHM CXEMBI,
NpUBEJEHHOW Ha puc. 1, cocraBieHa 0000IEHHAas
MOZIeNIb  KOJNeOarenbHOr0  KOHTYpa  ITOBEPOYHOI
YCTAaHOBKU. B Monenb, MpencTaBIeHHYIO Ha pHC. 2,
BKJIFOUCHBI JIOTMOJHUTENBHO JBa [aT4dKa pacxoia u
JaBICHHS, [0 PE3YIBTaTaM KOTOPBIX MOXKHO CYAUTH O
MEePEXOIHBIX mporeccax, [POTEKAEMBIX B
THAPABIMYECKOM  KOHType. JlaHHbIE  OIOK-CXEMBI
BbIMONHEHbl B OuOmuoreke SimHydraulics cucremsr
moaenupoBanus Simulink cpensr Matlab.

Biok  Variable Head Two-Arm  Tank
OpEeACTaBIsieT  Cco0OM  pe3epByap C  IKHUIKOCTBIO
BMECTUMOCTBIO 2 JI, CO3JAIOINMNA  JaBJIeHHE B

ruapasianueckoi cucteme, paBHbiM 850 Ila (6,4 mMm
PT.CT.), IDM 3TOM  HarHeTaHWe [aBJICHUS OCTAETCs
MOCTOSTHHBIM M HE 3aBUCHT OT W3MEHEHHs ee o0beMa.
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Puc. 2 — Brok-cxema, MojeIupyonias MyJibcoBbIe K0JIe0aHUsA B 3AMKHYTOM KOHTypPe II0BEPOYHOil YCTAHOBKH

B kayectBe pabouell JKUIKOCTH BBICTYIAET
JUCTWIMPOBaHHAs  BOJA,  IapaMeTphl  KOTOPOH
ycraHaBiuBatorcss  Oinokom  Hydraulic  Fluid. Omn
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omnpenenseT ruApaBIndeCKue CBOMCTBA JKUIKOCTH, Kak,
HallpuMep, KUHEMaTH4eckas BA3KOCTb, IUIOTHOCT,
MOJYJIb 00BEMHOI YIIPYTOCTH TSt BCEX



THJIPaBIUYECKUX OJIOKOB KOJe0aTeIbHOrO0 KOHTYpA.
l'uppaBnuyeckuii Hacoc C KOMIIEHCALMEW JaBJICHUS
Variable-Displacement Pressure-Compensated Pump
OCyLIECTBIAET  Iofady  paboueil  KHUAKOCTH B
rUIpaBInyeckuil koHTyp. K OCHOBHBEIM mHapameTpawm,
HEOOXOMUMBIM JIIs  3aJlaHusl  [apaMeTpoB  Hacoca,
OTHOCSITCS, HalpuMep, MaKCUMaJbHOE IepeMelIeHue
JKUJIKOCTH, JIMAIa30H PEryJUpOBaHMs, HOMHHAILHOE
JIABJICHUE, YIIIOBasi CKOPOCTh U Jip. Bee 3T mapamerpol
3a[al0TCSI HACOCA B KAYECTBE MCXOMHBIX JAHHBIX JIJIsI
ero MozenwpoBaHus. B nanHOM OlloOKe HEOOXOAMMO
YCT@HOBUTD CIIEYIOIINE XapaKTEPUCTUKH:

1) HomunansHOe nasnenue 10 klla;

2) nMarnasoH peryiipoBaHust naeieHust — 10 10

klla;

3) KIIJ] nacoca 0,85;

4) HOMHHaIIbHAs YIJIOBasi CKOPOCTH 2 pajy/c.

OcranbHble XapaKTEePUCTUKHI
YCTaHaBIMBAIOTCS 1o YMOJTYaHHIO. Ipn
MOJETUPOBaHUK  paboTBHl  Hacoca  MpeHeOperarT
C)KUMAaEeMOCTBIO  XKHMIKOCTH, CHWJIOW TpPEHHS H
WHEPLMOHHOM  Harpy3kodl Ha  Bal Hacoca.

[MopkmroueHue S Hacoca SBSIETCS MEXAHHYECKUM
MOPTOM, CBSI3aHHBIM C NIPUBOIHBIM BaJOM Hacoca. biok
paboTaeT B MOJOKUTEIBHOM HaIlpaBJIeHUU OT mopTa T K
nopry P, ecnu Bajn Bpamaercsi B TOJIOXKHTEIBLHOM
HaIpaBJICHHH.

brox Ideal Angular Velocity = Source
IPE/ICTaBIsIET COOOHM HaeaNbHBI HMCTOYHHK YIJIOBOM
ckopoctH. Coenunenus R u C SBISIIOTCS MEXaHUYECKUMU
nopramu. Ilopr S obecrieunBaer (Qu3MYECKHii CHTHAJ, C
MOMOIIBI0  KOTOPOTO  OCYIIECTBISIETCSl  YNPaBJICHHE
paboToif Hacoca, TPU 3TOM OTHOCHTENIbHAs CKOPOCTh
BpallleHWs1 Bajla HAacoca MpPsMO MPOIOPIUOHAIBHA
CUTHAJTy C IOPTa YIPaBICHUSA S.

KonmngectBo mocrynaromel  KHAKOCTH B
KoJeOaTebHbI  KOHTYp  (DMKCUpPYETCS  CUETYHKOM,
npezcTtaeiaeHHbM Onokom Hydraulic Flow Rate Sensor
W YCT@HOBJIEHHBHIM B MECTE€ COEIMHEHHs Hacoca H
yJIbCaToOpa pacxoja

[Tynbcarop pacxoma (Pulsator) BeImomHeH B
BUJI€  TIOJICHCTEMBI, TCHEPUPYIOUIMH  ITyJIbCOBHIC
KoieOaHust B THAPABIMYECKOM KOHType, IIpHUYEM
BBIXOJHbIE XapaKTEPUCTUKN UMITYIbCOB TCHEPUPYEMOTO
pacxoma IOJHOCTBIO 3aBHUCAT OT T€OMETPHUYECKHX
pa3MepoB  BBIXOAHBIX OKOH pOTOpa M  CTaropa.
CrpyKTypHas cxeMa MyJIbcaTopa pacxoza NpUBEJCHA Ha
puc. 3.

F& Saturationd
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Puc. 3 - Ioacucrema Pulsator, moneaupyiomas
reHepanuio Kojaedanui
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Ha puc. 3 BBeeHbI 0003HAYCHHST:

Al — 010K, MOmenupyIOImHUHA W3MEHEHHE
IUJIONIAM BBIXOJAHOTO OKHA CTaropa, CBS3aHHOTO C
0ailacHBIM KaHAJIOM THIPABIHYECKOrO KOHTYPA,;

Bl — O0Omok, MOJCTUPYIOIUI H3MECHCHHE
IUIOMIAN BBIXOMHOTO OKHA CTaropa, CBSI3aHHOTO C
HM3MEPUTEIEHBIM KaHAJIOM THIPABIHYCCKOTO KOHTYPA;

A2, B2 — 010K, MOAENIHPYIOLINIA BBIXOJHbIE
OKHa POTOpA;

P — aBieHwe, TOCTyMamoIiee Ha BXOJ
MyJIbCaTopa;
S —  BxomHOW  (PM3MYECKUI  CHUTHAI,

YIPaBISAIONINHA paboToN poTopa;

A — BBIXOJHOI M3MEpUTENbHBIA KaHAaT;

B — BBIXOIHOI OaiinacHbIN KaHAI.

Hnomazu; BBIXOAHBIX OKOH CTAaTOpa COCTaBJIACT
Se: =175 MM2, poropa S.; = 15 MM

MaxkcuManbHBIA ~ pacXoJ  JKUAKOCTH B
BBEIXOJHBIX  KaHAJlaX JIOCTHTAeTCAd TMpPH  ITOJHOM
COBMEIIEHUH OJHOTO W3 OKOH POTOpa C OKHOM CTaTopa,
a MUHUMAJBHBIA — TpPU TOJHOM TIEPEKPHITHH OKHA
craropa. Takum 00pa3oM, CO3MaHHE MYIbCHPYIOIIETO
MMOTOKA KUIKOCTH B THAPABIMYECKHX  KaHAIax
ocyuecTBiseTcs B npotuBodase. s BBeneHus Takoit
O0COOEHHOCTH TIOACHUCTEMBI BBEICH OJIOK ycmieHus PS
Gain, 3Ha4Ye€HHE KOTOPOTO YCTAHOBJICHO -1. YmpaBieHue
paboToil COBMEIICHHI BBIXOIHBIX OKOH 070k0B Al u Bl
COOTBETCTBEHHO Onokamu A2 u B2 ocymecTBisercs
ONOKOM 3aJaHUsl KOCHHYCOHMJAIFHOTO CHUTHaJia Sine
Wave, ycTaHOBIIEHHOTO Ha BXoze rnojcucteMs! Pulsator.
BosmoxHbIE TPaHUIIBI HU3MEHCHUS IDTOIIA M
MIEPEeKPBITHIl OKOH CTaTropa YCTaHOBIEHBI Oiokamu PS
Saturation.

Bpamenne potopa B MybcaTope
OCYIIECTBIICTCS IIATOBBIM JIBUTATENIEM, YIIPaBISIEMbIM
6mokom ympaenerua. Ilogcuctema Shunt Motor,
BCTpoeHHasi B OnbnmoTeky SimElectronics, Monenupyer
paboTy TaHHOTO JBUraTEJIs.

Brixonnbie kanaisl A u B comepxar oOparHbie
knamanel Check Valve, ciyxarmme Ui HampaBICHUS
MOTOKA JKUJIKOCTH. OTO TO3BOJISIET HCIOJIB30BATh
000COONICHHO ~ pe3yabTaThl HM3MEpPEHHs] apaMeTpoB
MyTbCUPYIOMIETO TOTOKA B THAPABINYECKUX KaHAIax
KonebaTeTbHOT0 KOHTypa. Mogenu Oloka IOCTPOCHBI
HAa OCHOBE CTaHAAPTHHIX IMApaMETPOB TaKhX, Kak
MaKCHUMaJIbHas IUIOMIagb MEPEeKPHITHS, TaBICHHE NPHU
MaKCHUMAaJIbHOM OTKpPBITHH KJallaHa, THIPaBIMYECKUI
KO3 GUITMEHT pacxoaa U T.J1.

B BbixomHbix kaHamax A u B ycraHOBIEHBI
cpeicTBa M3MepeHus jaBiieHuss W pacxoma Hydraulic
Pressure Sensor u Hydraulic Flow Rate Sensor
COOTBETCTBCHHO,  YHUCIIOBBIC  3HAYCHHUS  KOTOPBIX
BEIBOAATCS B OJOK Scope, cioyXamuil Ui BBIBOIA
Pe3yIIBTaTOB MOJCIMPOBAHUS B OTACIHHOM OKHE.

Ha Brixome wusmeputenbHOro u OaifmacHOTO
KaHAJIOB dYepe3 TUAPABINIECKOE  COMPOTHUBICHUE
(Tpoiinuk) T-junction ycraHoBneH mapoBoit kpaH Ball
Valve, OT cremeHH OTKPBITHSI KOTOPOTO 3aBHCUT
JaBJIeHHE B KOIe0aTelIbHOM KOHTYpE IOBEPOYHOM
YCTaHOBKH.

Takum o0pazom, BCE napameTpel
TUApaBINYecKoil cuctemsl (puc. 1), onpenensromniye eé
JUHAMUKY, TIEPENAlOTCs  JHHAMUYECKOW  MOJICIH.



SimHydraulics aBromaruuecku (GOPMHUpPYET CHUCTEMY
i depeHInanbHEIX YPaBHEHUH JBHKEHUS >KUIKOCTH
(oHa sBISIETCS BHYTPEHHHM OOBEKTOM, CKDPBITBIM OT
MoJib30BaTelisl). 3alyCK MOJAETM Ha  BBHIMOJIHEHHE
obecrnieunBaeT HHTETPHPOBAHHE CHCTEMBI
muddepeHInanbHbIX YPABHEHUH M BOCIPOHM3BEACHHE
BO BPEMEHH I1apaMeTPOB BCEX €€ IIEMEHTOB (puc. 2).

Pe3yn bTaTbl MOAeNMUpoBaHUA

Pesynprarel MomenMpoOBaHWS IPOIECCOB B
M3MEPUTENIFHOM M OaillacHOM KaHajax IIOydeHBl C
oMo 610ka Scope. Ha puc. 4 B kauecTBe mpumepa
NPUBENICHbl JMarpaMMbl HMITYJIbCOB T€HEPUPYEMOTo
pacxona W JaBiieHHsT B KOleOaTelIbHOM KOHTYPE BO
BTOpO# KOHTposbHOU Touke (P, = 10 xIla) npu gactore
koneOanmii 2 I,

Ha puc. 4 n3o0paxeHsr:

B IEpBOM OKHe — (opma TeHepUpyeMbIX
HMIYIBCOB pacxXofa J>KUAKOCTH B HW3MEPUTEIHHOM
karane (flow rate 1), mv’/c;

BO BTOPOM OKHE — (opMa TeHEpHUPYEMBIX
UMIYIBCOB pPacxoia JKUAKOCTH B OalllacHOM KaHaje
(flow rate 2), Mmm’/c;

3HAUEHHUSIX, MO3BOJSIIONIMX OoJiee T[OJHO OLECHUTH
METPOJIOTHIECKHE CBOMCTBA JaHHOW Monenu. B Tabm. 1
CBCJICHBI YUCJICHHBIC PE3YJIbTAaThbl pacucTa nmapaMmeTpos,
OIIPEACIIAIONINX KaYeCTBO NMPEICTaBICHHON MOIECIH.

Tadmuma 1 — OcHoBHas morpemHocTs AJl B
H3MEpPUTETHLHOM KaHaJie B pe3yJbTare
MO/1eJINPOBAHMST
HomunansHoe Cpennuii [Ipenen nonmyckaemoi
JIaBJICHHE B pacxon MTOTPEITHOCTH
KaHaJlax JKHUJIKOCTH, n3mepenust AJL
KoJ1e0aTeIbHOTO MmI/c B a0co- B OTHOCH-
KOHTYpa, Klla JIFOTHOM TEIILHOM
BBIpaKe- BBIpaXKe-
Hu, I1a Hun, %
5 6,68 4 0,08
10 9,10 7 0,07
20 12,25 15 0,08
30 14,45 20 0,07
40 16,18 25 0,06
[Io  pesynsraraM  YHCICHHOTO  pacyera

MapaMeTpoB MYJIbCUPYIOIIUX TOTOKOB HUIKOCTH B
TUAPABIMYECKUX KaHalaxXx TOBEPOYHONW YCTaHOBKH

B TPETEEM OKHE — mlvlleHﬁHm AABIICHHA B YCTAHOBJIEHO, YTO MOTPEIIHOCTh U3MEPEHHs IaBJICHUS
msmMepuTebEoM kanane (pressure 1), Ila; He  mpessbimaer  0,15%, uyto  cooTBeTcTBYyET
Sai B HCTBCPTOM OKHC ; MHSMeHeHHe AABIICHHC B TpeOOBaHUSAM,  TPENBSBISIEMBIM K  ITOBEPOYHBIM

aifniacHoM Kanaie (pressure 2), Ia. yCTaHOBKam u3MepuTenen Al [5,6].

AHaJNOTMYHO MOXKHO IOJyYUTh PE3YNBTATh
MOJENUPOBAHUS W HOPU  JAPYTUX  KOHTPOJIBHBIX
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Puc. 4 — Pe3yabTaTsl MoeIpOBaHAS
BbiBoabl YCTAHOBKM HW3MEpHUTENICH apTepualbHOTO JIABIICHHUS.

B pabote npenyoxeHa HMUTALMOHHAS MOZACIb
KOJIebaTenbHOTO KOHTYpa  TOBEPOYHOU YCTAHOBKH
H3MEpHUTEIeH apTepUanbHOrO JaBICHHUs, MOCTPOCHHAS B
cpene Matlab Simulink, xoTopast mo3BoNsET C
JOCTaTOYHOW TOYHOCTBIO pEIIaTh 3aJadyy YHUCICHHOIO
pacuera  mapaMeTpoB  MNYJbCHPYIOLIMX  ITIOTOKOB
JKHIKOCTH B THIPABIMYCCKUX KaHAJIAX [MOBEPOYHOMN
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[pexacraBneHHas MOJENb MO3BOJISET POAHATU3UPOBATH
bopMy © aMIUIMTYAy HWMITYJIbCOB TEHEPHUPYEMOTO
pacxofa B THAPABIMYECKOH CHUCTEME, a TaKKe aeT
OI_leHKy €€ JUHAMHUYCCKUX CBOﬁCTB B I/ISMepl/ITeHbHOM u
OalillacHOM KaHajax.

[Toka3aHo, YTO MOTPEHIHOCTh HU3MEPEHUS
JIABJICHUSI B TH/IPABIUYECKOM KOHTYPE HE MPOTUBOPEUUT
TpeOOBAHUSM, 3aJ105KEHHBIM MEXKTyHAPOTHOM




opraHu3zaiuei 3akoHoaarenbHol MeTponorun (MO3M)

B JaHHOM  oOmactu  m3mepenuii  (6,<0,15%).
PaCCMOTpeHHaﬂ UMHUTALITMOHHAas MOACIb
KOJIEeOATEeIbHOTO  KOHTYpa, a TakKKe  pe3yJbTarhl

YHCJIEHHOTO pacyeTa MapaMeTpoB €€ THAPABIMYECKUX
SJIEMEHTOB  IIO3BOJISIIOT ~ cJejlaTh  BBIBOL 00  ee
NPUTOAHOCTH TIPH IPOEKTUPOBAHUH YCTAaHOBOK JUIA
KOMILJIEKTHOH ABTOMaTHU3MPOBAHHON TTOBEPKH
n3mepureneit A/l
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