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JTUpeKTOp nporpammel ['ocynapctBeHHOTO POHIa KOHBEPCUU

Coznanue U pa3BUTUE HOBBIX TEXHOJIOTHI U TPOU3BOJACTBEHHBIX MPOLIECCOB, YBEINUECHHE
CTOMMOCTH BOJIbl U DHEPT€TUYECKUX PECYPCOB, YCUIIEHUE MEP, HAPABJICHHBIX HA 3aLUTY
OKpY’Kalollel cpeibl, MPUBEIN K BO3pOCIIeH MOTpeOHOCTH U3MEPEHHSI pacXo/ia BOABI U JPYTUX
KUJKOCTEN.

ITo cnoxxuBLIelcs TpaauLIKU A U3MEPEHMS PAcXojia B HAcTOsIIee BpeMsl HauboJiee 4acTo
IPUMEHSIOT BPE3HBIE PACX0JOMEPBIL, IOCKOJIbKY X MPUHATO CUUTATh 00Jiee TOUHBIMU U HAJIEKHBIMU
10 CPaBHEHUIO ¢ HaKIaJHbIMU. OJJHAKO IIPU COBPEMEHHOM YPOBHE TEXHUKH YAAJIOCh CO3/aTh
JIOCTaTOYHO HAJIeKHbIE U TOUHBIE HAKJIAIHBIE PACXOI0MEPBI.

[TpuMeHeHMEe pacXxoAOMEPOB ¢ HAKIAJHBIMU aKyCTHUECKUMH JaTYNKAMH 00€CIIeUnBAET BHICOKYIO
Ha/Ie)KHOCTh (DYHKIIMOHUPOBAHUS YIBTPa3BYKOBBIX PACXOAOMEPOB, OCOOEHHO IPU U3MEPEHUU
pacxojia BHICOKOArpecCuBHBIX cpesl. [Ipu 3ToM HCKITI0UalOTCs TOMOJIHUTENbHbIE TIOTEPU HAIopa.
Haxnanasie yapTpa3ByKoBbIe IPe0Opa30BATEIH MO3BOJISIOT MMPOBOJINTE KaK CTAllMOHAPHBIE, TaK U
9KCIPECC-U3MEPEHHsS pacxoia KUAKOCTeH. AKyCTHUECKUE peoOdpa3oBaTeId UMEIOT CIIEUAIbHYIO
CUCTEMY KPEIUIEHHUSI U MOTYT MOHTHPOBAThCS Ha AEMCTBYIOLUX TPyOONpoBoax 6€3 0CTaHOBKU
TEXHOJIOTUYECKOTO MPOLECCa, YTO CYIIECTBEHHO YIPOILIAeT MOHTaX MPUOOPOB (BpeMsi MOHTaka
okoJ10 20 MUH), JIefaeT uX yA00OHBIMHU B AKCIUTyaTaluu. [IppumeHenne pacxo1oMepoB ¢ HaKIaIHBIMU
JaTYNKaMH 00ecreunBaeT 3HAYUTEIbHYI0 SKOHOMHUIO 3aTpaT, TaK Kak CTOMMOCTb yCTaHOBKH
BPE3HBIX PACXOJIOMEPOB MOXKET ObITh CpaBHUMA CO CTOUMOCTBIO CAMUX PaCX0JJOMEPOB, a JJIs
TpyOOIPOBOIOB OOIBIINX AUAMETPOB — M IPEBOCXOAUTH CTOMMOCTh CaMHUX IPUOOPOB.

Kpowme Toro, yinbTpa3ByKOBbIE pacXOOMEpPHI C HAKJIAIHBIMU JaTUNKAMHU [TO3BOJISIFOT IPOBOIUTH
U3MEpPEHHUE pacxo/ia JKUAKOCTH, MPOTEKAtOIIEH B UyTYHHBIX, IACTMACCOBBIX, CTEKIISIHHBIX U T.II.
TpyOOInpoBoax, I/ie IPUMEHEHNE BPE3HBIX PACX0JOMEPOB CYIIECTBEHHOTO 3aTPYAHEHO.

@upwmoit "CUT'HYP" pazpabortan u BbllycKkaeTcs yJabTpa3BykoBoi pacxonomep "AKPOH" ¢
HaKJIaJIHBIMU aKyCTUYECKUMU JaTYMKAMU, KOTOPbIE YCTaHABIMBAIOTCS HA BHEIIHEN TOBEPXHOCTH
JeicTByoIero Tpyoonposoaa. ATOT NpUOOP MO3BOISIET U3MEPATH PACXO/ JTHOOBIX
3BYKOIPOBOISAIINX JKUJIKOCTEH ¢ HU3KUM cojiep:kanueM (MeHee 2 %) ra3000pa3HbIX WK TBEPIBIX
BEIIECTB, MPOTEKAIIINX B TpybompoBoaax auamerpoM 50...2000 MM U3 3BYKOIIPOBOISIIETO
MaTepuaia (CTaib, YyryH, IIacTMacca, CTeKJIO U T.J.) C MOTPEMIHOCThIO < 2 %.

IMPEAEJIBI U3BMEPAEMBbIX PACXOA0B
N PAL JUAMETPOB YCJIOBHOI'O TIPOXOJA TPYBOITPOBOJA

JluameTp yCIOBHOTO IIPOXO0Ja, [Ipenensl H3MEpsAEMBIX PACX0OI0B,
Dy, mm Q, M'/u
40 (0-8)...(0-25)
50 (0-10)...(0-100)
65 (0-12,5)...(0-160)
80 (0-16)...(0-250)
100 (0-20)...(0- 320)
125 (0-25)...(0-400)
150 (0-32)...(0- 600)

200 (0-40)...(0-1000)
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250 (0-50)...(0- 1250)

350 (0-60)...(0-1600)
400 (0-80)...(0-2000)
500 (0-100)...(0-3200)
650 (0-125)...(0-4000)
800 (0-160)...(0- 8000)
1000 (0-200)...(0-16000)
2000 (0-400)...(0-40000)

W3mepsiemble mapamMeTpbl, MTHOBEHHBIM PacXo/ U CKOPOCTh MOTOKA JKUKOCTH, TEKYIIHE
3HA4YEeHUsI CYMMapHOTo o0beMa (KOJIM4eCcTBa) OTOOPaKaIOTCs Ha HKUIKOKPUCTAIITMYECKOM JHCIUIEE.
Kpowme Toro, Ha qucniiei BBIBOJUTCS clieAyromias nHpopMaIus:

e BpeMs HapaOOTKH Mpudopa;

e  KaJeHJapHas Jara;

e coaepxumoe apxuBoB (3a 30 cyTok, 3a 24 yaca, mepepbIBbl y4eTa); BO3MOKHA 3aIHCh B
apXMB pe3yJbTaTOB U3MEPEHUH C AUCKPETHOCTHIO | MUH, 2 MUH H T.1. (00beM apxuBa
paccuutan Ha 4000 pe3ynbTaToB U3MEPEHMUI;

e TapameTpsl TpyOONpoBoa;

e TUIl KOHTPOJIUPYEMOH KUJIKOCTH (BOJA — XOJIOAHASL, FOpsi4asi, Ma3yT, CTOUHbIE BOJBI U T.I1.);

e  WHIUKAIWS HACTPOWKU aKyCTHYECKOTO KaHalsla MPU MOHTaXe YJIbTPa3BYKOBBIX H3ITydaTeaen
Ha TpyOOIPOBO/IC;

e JMAarHOCTHYECKHE COOOIIEHUS O HEUCIPAaBHOCTHU MpUOOpa.

Pacxomomep MoxeTr uMmeTh BbixoaHoM curdan — 05, 0-20 unu 4-20 MA NOCTOSIHHOTO TOKa,
MIPSIMOIIPOTIOPLIMOHANIBHBIN U3MEPSIEMOMY PAaCXOAy *KHUIKOCTH, a TAKKE BO3MOKHOCTH BBIBO/IA
nH(pOpMaIK Ha KOMITBIOTEP Yepe3 BCTPOSHHBIN cTaHAapTHBIN uHTepdeiic RS-232.

Pacxonomep 3apeructpupoBa B ['ocyaapcTBeHHOM peectpe cpeacTB usmepeHnuii 3a Ne 15183-96
Y MOKET MPUMEHSATHCS JJIs JI0OBIX YUETHBIX ONepaluii, B TOM YHCIe KOMMEPUYECKHX.

[TpuHIMI NEHCTBUS pacXoJoMepa OCHOBAH Ha N3MEPEHUH PAa3HOCTH BPEMEHHU PACIIPOCTPaHEHHUS
aKyCTHUYECKUX KOJIeOaHH, epeceKaronX MOTOK KOHTPOJIUPYEMOM cpeibl O] YIIIOM K OCH
TpyOOIpPOBO/a B IBYX MPOTUBOIIOJIOKHBIX HAMIPABICHUSX: TI0 TIOTOKY M MPOTHUB MOTOKA. Takoi
MIPUHIIMI JEHCTBUS 00YCIOBHII BHICOKYIO TOUHOCTH B ITMPOKOM JIMaNa3oHe U3MEPEHUs pacxoaa
JTIOOBIX 3BYKONPOBOAAIINX CPell, yCTOWYMBOE (PYHKIIMOHUPOBAHUE MTPHOOpa MPH MEXaHUYECKOM
BUOpanuu TpyOONpoBoOa, MaTyl0 MHEPIIMOHHOCTh, BO3MOKHOCTh H3MEPEHUS pacxo/ia
IIyJIbCUPYIOIINX U UMITYJIbCHBIX IIOTOKOB, BBICOKYIO UyBCTBUTEIBHOCTh K MU3MEHEHUIO CKOPOCTH
MOTOKA KUAKOCTH (~1...2 MM/C).

Okcmutyatanus pacxonomepa "AKPOH" 3a nocneanue 4eTbipe roja Noayyusia BEICOKYIO OLEHKY
notpedureneii. MluTepecen onbIT 3KCcIuTyaranuu npuodopa Ha KypesHOBCKOM CTaHIIMK a’3paliuu
(r.Mockga), rae pacxomomep "AKPOH" ycranosnen Ha TpyOonpoBoe auamerpom 300 M, 110
KOTOPOMY ITPOKAYUBAETCS CTYIIEHHBIM 0CaJloK OOJBIION BA3KOCTU. PacxoxkieHue pe3yabTaToB
U3MEpEHUS C YCTAaHOBJIEHHBIM PaHee JBYXKAHAIBHBIM pacxoaoMepoM "AKycTpoH" cOCTaBIIsIeT
MmeHee 3 %.

B 1998 rony B MDU Ha kadenpe ruipoAMHAMUKH TPOBOMIINCH UCCIICIOBAHMSI HOBOTO THIIA
HacocoB. OCHOBHBIM TpeOOBaHHEM ObLIIO U3MEPEHHE MYIbCUPYIOIIHUX ITOTOKOB C MEPHOJIOM
nynscanuu Meree 0,1 ¢. Dta 3agayda Obla pemieHa ¢ momolinkio pacxogomepa "AKPOH", koTopsrit
yCTaHABIIMBAJICS HAa TPYOONpPOBOJ U3 T1acTMacchl AuameTpom 50 MM. Pesynbrarel usmepenus
BBIBOJIMIIUCH HAa KOMITBIOTEP, 3aTEM 00pabaThIBAINCh U CTPOMIIUCH TPAPUKH TUHAMUYECKIX
XapaKTEPUCTUK HACOCOB, MPU TOM MHEPIIMOHHOCTH U3MepeHus pacxoa 6suia menbine 0,01 c.

B 1999 rony B Huxnem HoBropoze pacxogomep "AKPOH" 6b11 MCTIONIB30BaH ISl U3MEPEHUS
pacxoja U yuera KOJIM4eCcTBa MOACOITHEYHOT0 Macya MpHU BEITPY3KE €ro U3 JKEJIe3HOI0POKHBIX
LHUCTEPH. Pa3HOCTH MEXKy pe3ysibTaTaMi U3MEPEHNUS KOJIMUECTBA Macila, HAXOAAILEroCs B
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LUCTEPHE U BHIKAYAHHOTO U3 TOM )K€ IIUCTEPHBI, cCOCTaBmiia MeHbie 1,5 %.

Ha Hecgeraiickoit 'POC pacxonomepom "AKPOH", yctaHOBIEHHBIM Ha TpyOOIIPOBO
nuametrpoM 200 MM ¥ TONIIMHON CTEHKH 23 MM, YCIICITHO OCYIIECTBIISIETCS M3MEPEHUE pacxo/ia
ropsiuei Bozsl ¢ TeMreparypoi 160 °© C.

Pacxonomepsl "AKPOH" ycranoBIieHBI U yCIEIIHO (PYHKIIMOHUPYIOT Ha IJIACTMACCOBBIX
TpyOOIpoBOJaX MPH yUeTe CTOYHBIX BOJ HAa TaMOXeHHOM TepmuHaie [llepemeTrseBo.

Bbonee 10 pacxogoMepoB yke B TeUCHUE TPEX JIEeT Oecriepe0oitHoO paboTaoT Ha TPYyOOIIPOBOAAX
KHC B nancuonatax r. 3BeHUropoga MockoBCKO# 00acTy At U3MEPEHHs U y4eTa Pacxo10B
CTOYHBIX BOJI.

Ha KynaBuuHCKOM TekcTUIbHOU (habpuke Oonee ABYX JIET YCIEIIHO IKCIUTYaTUPYIOTCS st
ydeTra pacxojia XOJIOAHbIX U CTOYHBIX BOJ Ha TpyOomnpoBoaax nuamerpoM ot 200 1o 500 mm 5
pacxonomepos "AKPOH".

Oco0eHHO HHTEPECEH OTBIT SKCIUTyaTalluy IEPEeHOCHBIX pacxogomepoB "AKPOH"
INocynapctBenasiMm @ongom kouBepcun. Jletom 1999 roga @ona nmpoBoAwI paboTHI O
KOMIUIEKCHOMY 0OCJIeI0BaHUIO OOBEKTOB FOPOICKOrO XO3SIIICTBA B JIBYX rOpoJiax
Kanununrpazackoii obnactu. 3aiadeit oqHON U3 paboUUX TPYIII SBISIIOCH HHCTPYMEHTAIbHOE
OTIpe/ICIICHUE PACX0JI0B XOJIOIHOM BOJIBI, TOTPEOIIIEMOM KUIBIMU JIOMaMu, OOJIbHULIAMU U
JIPYTUMHA MyHHUIUTATBHBIMA 00bekTaMu. KpoMe Toro, Heo0X01umMo OBLITO ONPEaeIUTh
(haKkTHUECKHE pacXO0/Ibl XOJIOAHOH BOIBI HA apTE3NAHCKUX CKBAKHHAX TOPOJCKUX BOJIOHATIOPHBIX
HACOCHBIX CTaHIIN, pacXo/bl CTOKOB Ha KaHAIM3AIIMOHHBIX CTaHIUAX. Llenbio mpoBeeHus TaKuxX
00cCIIeIOBaHMI SBIISIICS BRIOOP CPEICTB M3MEPEHH 1 pa3paboTKa MPOEKTOB HA Y3IIbI yUeTa.
Heobxonumo ObL10 BEIOpAaTh HHCTPYMEHTANIBHBIE CpeicTBa AJisi o0ciaenoBaHusi. OCHOBHBIMH
KPUTEPHUSIMH TIPpH BbIOOpE mprbopa Obliia MPOCTOTa B SKCILTyaTallly, HaJIe)KHOCTh paOOTHI B
CJIOKHBIX YCJIOBHUAX, KOT/Ia B Te€YeHHE pabovero JHs HEOOXOAMMO MPOBOAUTE OoJiee ecsATKa
M3MEpeHUH Ha TPyOOIpPOBOAAaX pa3HOTO JUAMETPA, PACTIONOKEHHBIX B TEMHBIX MOJIBAJIAX,
KOJIOJIaX U IIaxTaX, a TakkKe CTOMMOCTh Ipudopa.

Unens! paboyeid TpyIbl IMETH IMOYTH TPEXJIETHUI OMBIT paboThHI ¢ IEPEHOCHBIMU
pacxonomepamu-cuetunkamu "Transport" u "Portaflow". B 1996 romy npakTH4ecku TOJIBKO 3TH
pUOOPHI PEACTABIISIIN KJIACC IIEPEHOCHBIX PACX0J0MEPOB Ha POCCHIICKOM pBIHKE. 3a TpH roja
paboThl IPUOOPHI 3apEKOMEHI0BAIIN Ce0s ¢ caMOi JTydiiel cTopoHbl. OJTHAKO Y HUX OJITUH OYCHb
Cephe3HBIN HEIOCTATOK — BbIcOKa 1ieHa. [locie aBrycra 1998 rona 3tu nmpubops! ctanu
MPAKTUYECKH HEJOCTYITHBI JJI OOJBIIMHCTBA POCCUNCKUX MOTPEOUTENEH.

M3 aHamOTMYHBIX OTEUECTBEHHBIX MPUOOPOB HANMEHBIIYIO CTOUMOCTh UMEIl PacXxo10Mep
"AKPOH". B mae 1999 roga cTouMOCTh MOPTATHBHOTO BapuaHTa COCTABIIsIIA 25 THIC. pyOJIei
(cromMOCTb cTanMOHapHOTO BapuaHTa — 13 ThIC. pyOueit). Kpome Toro, sToT pacxomomep okasaincs
HauboJee MPOCThIM B 3KCIUTyaTallluy, IO MHEHUIO IpefcTaBuTeneid Goxpa.

N3-3a 6onpuioro oobema padoT ObLI0 MPUOOPETEHO J1BA pacxoioMepa B MOPTATUBHOM
ucnonHeHuu. Pabora B KanumauHATpaackoi 061acT Mpoucxoauiia B CASAYIOIeM pexnume. B
TedeHue pabouero JHs MPOU3BOJMINCH U3MEPEHHS HAa HECKOJIIBKUX 00BEKTaX, U pe3yIbTaThl
3aMUCBHIBAIMCH B DHEPTO3aBUCUMYIO NTaMsATh TpuOopoB. [Ipubops! padboranu mmbo ot cetu, b0 oT
aKKyMYJISITOPOB (MakCHMaJIbHOE BpeMst paboThl 03 MoA3apsAIKu aKKyMyIaTopoB — 12 4). Beuepom
pe3yNbTaThl U3MEPEHUH MePENUChIBAIMCH B KOMIBIOTED Ul JaibHEWIeil 00paboTKH U aHANIN3a, a
aKKyMYJISITOpbI cTaBWIIMCh Ha 3apsiaky. K yrpy "AKPOHBI" BHOBB ObLIIH TOTOBBI K paboTe.

ITo pe3ynbraraM BBITOTHEHHBIX Pab0T DOHIOM KOHBEPCHUHU COCTABJICH MOIPOOHBIN TEXHUUECKUI
OTYeT C pEKOMEHAIMAMH 110 IPUMEHEHUIO TPUOOPOB. B naHHOI cTaThe npuBeneHsl Hanboee
MIpe/ICTaBUTENbHbBIE PE3YIbTAThl U3 3TOr0 OTYETA.

B r. CBeTublil n3MepeHus: pacXxo0B XOJIOAHOM U CTOYHBIX BOJ] IPOBOAMIIMCH Ha TPYOOIIPOBOIaX
paznmuuHbIX quaMetpoB (50...500 MM), CpOK IKCIUTyaTallud KOTOPBIX ObLT 5...15 5eT, B JKUIBIX
JI0Max, JIETCKUX Ca/iax, TOPOACKOM OOIBHHUIIE.

N3mepenne pacxoaa X0JIOAHOU BOJBI B TOPOJCKON OOJILHUIIE TPOBOJIMIOCH JJISI ONIPEICIICHUS
METOJIOM CPAaBHEHHS JJOCTOBEPHOCTH (DYHKIIHOHUPOBAHUS PaHEE YCTAHOBIEHHOTO
TaxOMETPUUYECKOT0 Mprubopa yuera. 3amepsl mpoBoauiuck 16 uronst 1999 r. ¢ 11.30 mo 23.30.



Pasnuna mexy oobemMoM Boibl, 3adukcupoBanHbM "AKPOHoM", 1 00beMOM BOJIBI, U3MEPEHHBIM
CTALIMOHAPHBIM CYETYUKOM, He MpeBbInana 2 %. 3To HO3BOIMIIO CAEIAaTh BBIBOJ O HOPMAJIbHOI
paboTe TaxoMeTpUIECKoro nmpuodopa yuera.

Jpyras rpynna o0bekToB B I. CBETIIbIH, I'/le MPOBOAMINCH U3MEPEHHUS, - CKBAKHHbI XOJIOJHON
Bojibl. [1o cornmacoBanuto ¢ JIYMII "Bogokanan" 3amepbl IpOBOIMINCH Ha TpexX cKBakuHAX (NeNo
6, 7, 8 nuamerpamu 80, 100 u 80 MM, cooTBeTcTBeHHO). Heo0xo1umo ObLI0 onpenenuTh
JOCTOBEPHOCTH WH(POPMAIIMH O MTPOU3BOIUTEIILHOCTH CKBaKHH.

CKBa)KMHBI PaCIIOJI0KEHBI B IECHOM MacCHBE PsIIOM € BOJIOHANIOpHOM cTtaHiuen. Kaxnas
CKBa)XMHA MMEET OCTOHHYIO IIaXTy TITyOMHON OKOJIO 2 M 1 InaMeTpoB 3 M. BHYTpH mIaxTsl HApYKy
BBIBEJICH TPYOOIPOBO/I IITMHOM 0KOJIO 2 M C pacroIOKEeHHOW Ha HeM 3alopHOH apmatypoil. JlnuHa
MpsIMOTO ydacTka Tpybonposoaa — 1,5 M. IMeHHO Ha 3TOT yyacTOK ycTaHaBJIMUBaJICs pubopa ass
ornpeneneHus pacxonaa. Ha Bcex TpyOonpoBoaax OblI TOJICTBIN CIION pyKaBUMHBI, KOTOPBIH MpH
MOHTak€ Ipubopa NPUXOIUIOCH YIANSTh.

3amMepbl IPOBOAMIINCH B yTPEHHEE BpeMs CyTOK. Bpemst 3amepa cocTaBiisiiio IpUMEpHO 25 MUH,
YTO BIOJIHE JIOCTATOYHO ISl TIOYYEHUS TOCTOBEPHOU MHPOPMALIUU O TIPOU3BOIUTEIHLHOCTH
Hacoca.

3a monTopa mecsa skcruryaranun npuodopos "AKPOH" HapaboTka Ha Kaxblii mpuOop
coctaBuiia 6osiee 200 4. PaGoTaTh NpUXOAMIOCH B CAMBIX Pa3HBIX YCIOBUSX - B IITyOOKHX
KOJIO/IIIaX, TEMHBIX TIOJ[BaJIaX, HA TPYOONPOBOIaX, H3bECHHBIX PKABUNHOW U BHOPHPYIONINX IO
JIeCTBUEM BKJIIOUEHHBIX HACOCOB, U3MEPSS PACXObI CETEBOM U CTOUHBIX BOJ. OTKa30B
MPaKTUYECKH HE OBLIO.

Pacxonomep "AKPOH" BbInoHEH Ha UMIOPTHOM 31eMEHTHOH 0a3e U 10 METPOJIOTHYECKUM U
TEXHUYECKHUM XapaKTepUCTUKaM, a TAaKXkKe 110 YPOBHIO CEpBHCA HE YCTYNAET 3apyOexKHbIM
aHaJoram.

Kax mokazain onwiT skcrutyatanuu pacxogomepos "AKPOH", onucannblit BoIlie, 00J1acTh UX
NPUMEHEHHS OYeHb LIMPOKA, & OTHOCUTENIBFHO HU3Kas 1IeHa JeaeT UX JOCTYIHBIMU JUIs
norpeOuTenei.
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