WHCTUTYT ABTOMATHKHM U DJEKTPOMETPHUH CO PAH
(MAuD CO PAH)

IMPOMBIIIVIEHHASA YCTAHOBKA 110 3AIIMCH BOJIOKOHHbBIX BPOI'TOBCKHUX
PEHIETOK C TIOMOIIbIO PEMTOCEKYHAHOI'O BOJIOKOHHOI'O JIABEPA

Ha ocHoBe nmabGopaTopHOro MakeTa YCTAaHOBKH JUIsl 3aITMCH BOJIOKOHHBIX OP3TTOBCKHX PEHIETOK
(BBP) ¢ momoripio peMrocekyHaHOTo Jiazepa (puc. 1) co3maercs MpOM3BOJICTBEHHAsS yCTaHOBKA (pHLC.
2), obmamaromiasi BHICOKOW CTAOMJIBHOCTHIO PEKMMOB 3AIMCH ISl CEPHMHOIO BBITYCKAa BOJOKOHHBIX
pEmETOK, KOTOPBIE SIBIISIIOTCS YYBCTBUTEIBHBIMH 3JIEMEHTAMH BOJOKOHHO-ONTHYECKUX CEHCOPOB.
Bo10KOHHO-ONTHYECKHE CEHCOPBI BOCTPEOOBAHBI BO MHOTHX OOJIACTSX MPOMBIIUICHHOCTH, TTOCKOIBKY
OHM 00JIaJIal0T CJICAYIOMUMH KIIOYEBBIMH IPEUMYIIECTBAMH 110 CPAaBHCHHUIO C TPaJAUIIMOHHBIMU
TEH30METPUUYECKUMU JaTYNKaMU (PH3UUIECKUX BEITMYMH: MaJblidi BeC U rabapuThl, TOMEXOYCTOHYHBOCTb,
M0Kapo0e30MacHOCTh, BBICOKAs UYYBCTBUTEIBHOCTb, BO3MOYKHOCTh PACIOJIOKEHUS HAa OIHOM
CUTHAJIBHOM KaHayie OOJIBIIOrO KOJUYECTBA CEHCOPOB, BO3MOXKHOCTh HCIIOJIb30BaHUSI B cpelax ¢
MOBBIIICHHBIM PAJUAIMOHHBIM (OHOM M XUMHYECKH arpecCHBHBIX cpefax. ITO TMOITBEPKIAACTCS
PACTYIIUM €XETrOJHO PHIHKOM BOJIOKOHHO-ONTHYECKUX CEHCOPOB, KOTOPBIM MO MPOTHO3aM 3KCIEPTOB
nocturder B 2018 r. oobema 4,3 mupa. $.

ABTOMaTH3UPOBAaHHAs MTPOU3BOJICTBEHHAS YCTAaHOBKA (PHC. 2) TO3BOJIUT CO3/1aBaTh BOJIOKOHHBIE
OpAITOBCKHE pelIeTKH (EMTOCEKYHAHBIM H3JIyYEeHHEM BOJOKOHHOTO Jia3epa B CHEIHATM3UPOBAHHBIX
ONITUYECKUX BOJIOKHAX 0€3 yIaJeHHS 3alUTHOTO MOKPHITHS C MMPOU3BOIUTEIILHOCTHIO HE MeHee 10 miT.
B yac, 111 BBP-naTunkoB u BBP-dunbtpos.

Puc. 1 JlabopamopHhuiti maxem ycmanosKu no Puc. 2 Maxem svicokonpouzeooumenvHou
3anUCU BOTOKOHHBIX OPI220BCKUX PEUUEemOK C VCMAHOBKU NO 8bINYCKY 8 NPOMbIULLIEHHBIX
NOMOWBIO (heMmOoCceKyHOHO20 a3epa macumaobax 80J10KOHHO-ONMUYECKUX CEHCOPO8

Ha ceronnsmnuii nens BbBP mnpousBoasTcss B OCHOBHOM IO TEXHOJNOTMM 3aIllUCU €
ucrnosib3oBaHueM Y@ na3epHOro M3iaydeHUs U (OTOUYBCTBHUTEIBHBIX ONTHYECKUX BOJIOKOH. /laHHBIE
BBP umeror orpannueHHsIil pabounii nuanason mno temmeparype (<150 C°) u nepopmanuu (<1%), uro
OrpaHUYMBAET OOJIACTH HX MPAKTHYECKOro ucrnoib3oBaHud. Kpome Toro, BBP, 3anucanneie mo YO
TEXHOJIOTUM JAETPAJUpYIOT C TEYEHHEM BpPEMEHHU IpU JUIMTEIbHOM BO3JEHCTBUU  BBICOKOU
TEMIIEPATYPBhI, a TAKKE B CPEJI€ C MOBBILICHHBIM PaIUAlMOHHBIM (POHOM.

VYcenexu B co3AaHUU (PEMTOCEKYHIHBIX JIa3€pOB, FEHEPUPYIOLIUX YIbTPAKOPOTKHE HMMITYJIbChI
marenbHocTeio ~100 dc (1 dec = 107 C), OTKPBUIM HOBBIE BO3MOXKHOCTH B CO3JJaHHH BOJIOKOHHO-
ONTUYECKUX CEHCOPOB, IIOCKOJBKY IpPH JaHHOM JJIUTEIBHOCTH HMILYJIbCOB MEHSETCA XapakTep
B3aMMOJICHCTBUS U3TYyYEHHS C BEIIECTBOM M M3MEHEHUE NOKAa3aTels PEJOMIIEHHS IPOUCXOIUT 3a CUET
Apyrux (U3MUECKUX MEeXaHU3MOB, uyeM B ciydae Y@ TexHomoruum 3anucH. [laHHble OTIMYUSA



CKa3bIBAIOTCS M Ha (DU3MUYECKUX CBOMCTBAX BOJIOKOHHO-ONTHYECKUX CEHCOPOB, CO3JIaHHBIX IIO
TEXHOJIOTUHU (PEeMTOCEKYHIHON MOIM(UKAIINH [TOKA3aTEsl IPEITOMIICHHS .

— CYIIECTBEHHO paCHIUpPSETCS TeMIepaTypHbId auamna3zoH (mo 1200 °C B CJly4ae HCIOJb30BaHUS
cangupoOBbIX ONTHUYECKUX BOJIOKOH);

— paboumii Auama3oH Ho AedopMmalMM TakKe pacIIUpsieTcsl 3a CYeT 3amucu 0e3 pa3pylIeHUs
3aIIUTHOTO JIJACTUKOBOIO MOKPBITHS, KOTOPOE YIAISAETCS IMMyTEM MEXaHUYECKOTO BO3JIEHCTBUS B
ciydae npuMeHeHus: Y @ TeXHOJIOTUH;

— BO3MOXHOCTbH UCIOJIb30BaHUS JIIOOBIX ONTHUYECKUX BOJIOKOH, YTO MO3BOJISIET CO3JaBaTh CEHCOPHI
JUIE MOHUTOPHUHTA B CPE/ax C MOBBIIICHHBIM PaJUaIllMOHHBIM (DOHOM M XMMHUYECKH arpecCUBHBIX
cpenax.

[To »To#t mpuunHe TexHonorus co3nanust BBP ¢ momomipio e na3zepHOro U3MydeHus sSBISETCS
Ooyiee TEPCHEKTHBHOM, MOCKOJBKY IO3BOJIIET OXBAaTUTh HAMOOJbIIEe KOJIMYECTBO MOTEHIMAIBHBIX
obmnacreii npumenenus BBP.

TexHuuyeckue napamMmerpbl.

- KoappummenT orpaxkenus ot 1 10 99%
- Jlniuna BBP 0.1-10 cm
- CniekTpanpHas MUpuHa 10 mm — 10 M
- lnana3on oTHOCUTENbHBIX AedopMariuii (4yBCTBUTENBHOCTD - 10 0,0001%) 1o 2%
- nana3on pabo4ux TemmepaTyp A BBICOKOTEMIIEPATYPHBIX JaTYNKOB o
(ayBerBHTENBHOCTS — 710 0,1%) Ao +350°C
- [Tapametp uupna s ynprnioBaHHsix BBP laM/cm
- [Ipodwte anom3anuu AJis aNOIM3UPOBAHHBIX PEIIETOK raycc, cymnepraycc

- YCTOMYMBOCTh K HaBEJEHHBIM IOTEPSM, BBI3BAHHBIM BBICOKOM KOHLEHTPALMEW BOJIOPOJA B OKPYKa-
tomeit cpene (morepu Mmenee 0,17 ab/km mpu Bo3zgeiictBue Bomopoaa mpu 150 °C, 1 arm,
20 gacoB)

- YCTOHYMBOCTh K HaBEJICHHBIM IMOTEPSM, BBI3BAHHBIM PaJHAIlMOHHBIM H3JIydeHHEeM: MeHee 1ab/km
MpU MOrJIOIeHHON 03¢ 10 27 I'p m mmurensHOoCcTH Bo3aeucTBus a0 S0 HC (Menee 30 ab/km mpu
MortHocTH 1036l 0,73 I'p/c u makce. noze 10 xI'p)

Yposenv npaxmuuecxoti peanuzayuu:

CozaH  9IKCIEPUMEHTAJIBHBIM ~ MakeT  YCTaHOBKHU (coBMECTHO c HIY) s
HITy4HOW/MenKkocepuitHoi 3anucu BBP ¢ moMoIpio MMIOPTHOTO TBEPAOTEIBHOIO (hEMTOCEKYHIHOTO
nazepa. Otpa®oTka y370B TPOMBIIUIEHHOW YCTaHOBKM Benercs coBMecTHO ¢ OO0 «DemtoTexy,
coznanHoro HMucturyrom mno 217-®3. Pa3paboraH sKcnepuMEHTalIbHBIM 00pa3en; BOJOKOHHOIO
(eMTOCEKYHIHOrO Jlazepa C LEIbI0 3aMEHbl HMIIOPTHOTO TBEPAOTEIBHOTO, MCIIONIb3yEMOTO B
JKCIIEPUMEHTAIBHOM MAKETE YCTaHOBKH.

Obnacmu npumenenus, ¢ yKasauuem 603MOHCHbIX UHOYCIMPUATIbHBIX NAPMHEPOS.

Cepuiinoe npou3BojcTBO BBP, KoTOphie MMPOKO MPUMEHSIOTCS B Ka4eCTBE OMTOBOJIOKOHHBIX
JaTYUKOB JUIi MOHHUTOPHUHIA COCTOSIHUS MEXaHMYECKUX KOHCTPYKUMH OOBEKTOB KalUTaJIbHOTO
CTPOMUTENLCTBA (MOCTBI, TOHHEJH, 3[JaHMsl), B Ta30- U HEPTe100bIYEe U TPAHCIIOPTUPOBKE, SJHEPIETUKE, a
TAaK)K€ BCTPAMBAIOTCSI B KOMIIO3UTHBIE MaTepuanbl I CO3JAHMS «YMHBIX MaTepHalloB»,
HCIIONIB3YIOIIUXCS B aBUAIlUU U KOCMOHaBTHKE. Kpome ceHcopHbIX cucteM, BBP npumenstorces takxe B
TEJIEKOMMYHUKAIMAX M Ja3epHOH 00pabOTKe MaTepualioB B KayecTBE CIEKTPAJIbHBIX (DUILTPOB
BOJIOKOHHBIX JIA3€POB.

Ilomenyuanonvie nompeoumenu: INAO «"azmpom», ITAO «HK «PocuedgTb», [IAO «Pycl'uapo», OAO
«AK «Tpancuedts», [TAO «Poccetn», OAO «ITHIIIIK», OO0 «uBepcus-CeHcop», TOCKOPIIOpaIun
«Pocarom» u «Pockocmoc», TTAO «Kommanus ,,Cyxoit“», Airbus, Boeing, ®I'YII «BUAM»,
opranmzaiun PAH, ®AHO u MunoGpHayku u ap.



CeHCOpHble CUCTEMbI BCTPOEHbI
000 "UNHBepcua-CeHcop™:

a - B hyHAAMEHT U KOHCONN 34aHnsA
HoBocnbupckoro TexHonapka Ha
3Tane CTpouTeNnbCTBa;

6 - B HECyLMe KOHCTPYKLUN KPbILIn
tyTb6onbHOro cTagnoHa "3apa" B

r. Hosocubupcke

B - B cunosow TypboreHepaTtop
OAO "Cunosble MalmnHbI"
(CaHkT-MNeTepbypr).

Ilamenumnas sauuma.

Hoy-xay «Cucrema (eMTocekyHIHOH 3amucu Ha OCHOBHOM M BTOpOH rapMOHHKE Ja3epa ¢
miuHoM BosHbl 1030 Hwm». Ilpukaz Ne2 o BBeleHHe pexuMa KOH(DUICHIMAIbHOCTH B
orHomeanu PUJl ot 28.20.2012. Amtoper: A.B. JloctoBanos, C.A. baoun, B.K Me3enies.
[Tatentoobnanarens- MAuD CO PAH.

[Matear P® 2610904 «Croco® W3TrOTOBICHUS BOJIOKOHHBIX OpATTOBCKMX pEIIETOK B
HE(OTOUYBCTBUTEIILHBIX BOJIOKOHHBIX CBETOBOJAX», mnpuoputer wu3o0perenus 11.01.2016,
aBTopbl: [loctoBamoB A.B., babun C.A., Bompp A.A., Ilapeirun A.B., Pacnomun K.C.
ITarenroobmanarenu: UAuD CO PAH u OO0 «DemToTex».

[Tatent PO 2654987 «Cnocob cenekuuu nornepeyHbIX Mo MHOTOMOJOBOTO BOJIOKOHHOTO
nazepay, npuoputet uzooperenus 10.04.2017. Asropsi: badbun C. A., [locroBanos A. B., Bonbd
A. A., 3noouna E.A., Kabnykos C.U. Ilarenroo6manarens - UAuD CO PAH.

Kommepueckue npednosicenus: AOTOBOP HA M3TOTOBIEHUE W MOCTABKY MPOIYKIIMH, WHBECTHIIMOHHBIN
JIOTOBOP ISl OpraHu3anuu npou3Bojictea BBP.

Opuenmupogounas cmoumocms: CTOUMOCTb TPOMBIIUIEHHOW ycTraHOBKM - oT 30 MuH. py0. B
3aBHUCHUMOCTH OT KOMIUIeKTauuu. CTOUMOCTh 0iMHOYHOM BBP ¢ TunnuHbIMu napamerpamu — OT 2 ThIC.

pyo.

[MarentHo-uHpOpMarmonnsiii oTaen MAuD CO PAH
Ten. +7(383) 330-83-00; e-mail: innovation@iae.nsk.su



