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PE®EPAT

JumuiomHas pabota 72 ctpaHull, 25 pucyHka, 5 Tabnaui, 58 HCTOUHUKOB.

Knwouesvie cnosa: OIITOBOJIOKHO, M3MEPEHUME TEMIIEPATYPHI,
BOJIOKOHHO-OIITUYECKUN JATUYUK, YACTOTA PELIMPKYJISILIUY,
ITOI'PEIIIHOCTD M3MEPEHU, METPOJIOI'MYECKHE
XAPAKTEPUCTUKU, TEPMUYECKHUE METO/bI.

Obvexmom uccredosanus SABIAETCS ONTOBOJIOKOHHAs HWH()OPMAIMOHHO-
M3MEPUTENBHAS CUCTEMA PEUUPKYIISIHUOHHOIO THIIA.

Llenv pabomwi — pa3pabOTKa TMPUHLUIIOB TMOCTPOCHHS MPEIU3UOHHBIX
ONTOBOJOKOHHBIX CHUCTEM MOHUTOPUHIA MPOCTPAHCTBEHHOTO paclpeesieHus
TEMIIEPATYPHBIX MOJIE W HMCCIEIOBAHUE XAPAKTEPUCTUK KBA3UPACIPEACTCHHBIX
YaCTOTHBIX BOJIOKOHHO-ONTUYECKUX JATYUKOB TEMIIEPATYPHI.

IIpencraBiieHa CTpPYKTypa KBa3sUpacCIpEAEeICHHOW BOJOKOHHO-ONTHYECKON
CUCTEMBI U3MEPEHUS TEMIIEPATYPHI PEUUPKYISLUOHHOIO TUIA C UCIIOJIb30BaHUEM
TEXHOJIOTUU CIEKTPAJIbHOTO MYJbTUILIEKCUpoBaHus. [IpeasioxkeH HOBBIA CrOCOO
U3MEPEHUST TEMIIEPATYPHI M0 M3MEHEHHUIO YacTOThl PEUUPKYISALUA OJUHOYHOTO
ONTHUYECKOI0 MMIYJIbCA, YTO PETUCTPUPYETCS MPOCTO U C BBICOKOW TOYHOCTHIO.
UyBCTBUTENBHBIM 3JIEMEHTOM SIBJISIOTCS OTPE3KM MHOTOMOJOBOTO BOJIOKOHHOTO
CBETOBOJIa C METAJUIMYECKUM MOKPBITHUEM, B KaUYECTBE CIEKTPAJIbHO-CEIEKTUBHBIX
YCTPOKCTB BBICTYHAIOT TUXPOUYHBIE 3E€PKaJIa.

Pa3paboTtana matemaTnueckasi MO/I€Jb, YUUTHIBAIOIIAs XUMUYECKUN COCTaB
BOJIOKOHHOT'O CBETOBOJA, OTHOCHUTEIBHYIO JOJITOBPEMEHHYIO HECTAOMJIBHOCTb
YacTOThl ~ PEUUPKYJALMH, TEMIEPaTypHYIO  3aBHCHUMOCTh  Ko3(dduimeHTa
JIMHENHOTO paclIupeHMsl, oKa3aTes npeaoMiIeHus, Moy FOHra BoiaokHa.

BrisiBrieHbl  pakTopbl, TMO3BOJIAIONIME YMEHBLIUTH METO/I0JIOTHYECKYIO
MOTPEIIHOCTh U3MEPEHUN MMOCPEACTBOM ONTOBOJIOKOHHOTO JaTYMKA.

Ha  ocHOBE  NIPOBENEHHOIO  YHUCJICHHOTO  MOJEIMPOBAHUSA U
HKCIIEPUMEHTATBHBIX JIaHHBIX OBbUIM OLICHEHbl OCHOBHBIE METPOJOTUYECKHE U
TEXHUYECKUE XapPaKTEPUCTUKM KBAa3UPACIHPEAEIECHHON BOJOKOHHO-ONTHYECKON
CUCTEMBI U3MEPEHUS TEMIIEPATYPHI.



PODEPAT

JpinnomHas npaia 72 crapoHak, 25 MajoHKi, 5 Tabuin, 58 KpbIHIL.

Knwouasvis cnosvi: OIITABAJIAKHO, BBIMAPOHHE TOMIIEPATYPHI,
BAJIAKOHHA-AIITBIYHBI  JTATYBIK, YACTATA POUBIPKYJIALBII,
XIBHACLIb BBIMSIPAOHHSY, METPAJIATTYHBISI XAPAKTAPBICTBIKI,
TOPMIYHBIS METAJIBI.

Ab'ekmam Oacneoasanns 3'synsgelniia onTaBajdakHoBas 1H(papMalbliiHa-
BBIMsIpajibHasl CicTAMa PIUBIPKYIISIIbIAHATA THIITY.

Mbma npayer — pacmpalioyka TMpbIHIbIIAY Ma0yJ0BBl MPAIBI3IHHBIX
ONTAaBaJaKHOBBIX  CICTOM  MAaHITOPBIHTY  TIpacTopaBara  pa3MepKaBaHHS
TAOMIIEPATYPHBIX TaNEy 1 JacieaBaHHE XapaKTapbICTHIK KBa3zipazMepKaBaJbHBIX
YaCTOTHBIX BAJIAKOHHA-ANITBIYHBIX JATYBIKAY TAIMIIEPATYPHI.

[Ipancraynena cTpykTypa KBa3ipa3MepKaBalbHAal BajlaKOHHA-aNThIYHAM
CICTOMBI BBIMSIPOHHS TAMIIEPATyphbl PALBIPKYJISIbIIHATA ThIMY 3 BhIKAPHICTAHHEM
THXHAJIOT1l CHEKTpalibHara MyJbThIIUIEKCaBaHHs. IlpamaHaBaHbl HOBBI crocad
BBIMSIDOHHSI TAMIIEPATypbl Ta 3MEHE YaCTOThl PAUBIPKYJSIBI  aa31HOYHAra
anThlyHAara IMIyJbCy, INTO pATicTpyela MpocTa 1 3 BBICOKAM JaKJIagHACIIO.
AQ4yBanbHBIM 3JE€MEHTaM 3'ayJIsiolla ajap33Ki IIMaTMojlaBara BajJaKOHHara
CBATJIABOJAa 3 METAJIYHBIM MaKPBIIIEM, Y SKacll CHEKTpalbHa-CEeNEeKThIYHbIX
NpbUIaJ BBICTYNAIOLb IBIXPAIYHBIS JIFOCTIPKI.

PacrpanaBana maTamaTbhlyHash Majadiib, fAKas YiaiuBae XIMIYHBI CKJaj
BaJJaKOHHAra CBSITJIaBOJA, aIHOCHYIO JOYTaT3pMIHOBYIO HECTAaOUIbHACIb YAaCTAThI
POLBIPKYJISIIBI,  TOMIEPATYpHYIO  3ajJekHaclb  Kad(ilpleHTa  JiHEWHara
ManIbIpIHHS, TaKa3yublka MpanamiieHHs, Moayist KOHra BanakHa.

Boisiynensl  (axTtapbl, SKisS Aa3BaNAIONb [MAMEHIIBIb METaJallaridyHylo
xiOHacIb BBIMSIPIHHAY 3 JlallaMorail onraBajakHOBara JaTyblka.

Ha acHoBe npaBen3eHara KojbKacHara MaJdisiBaHHS 1 HKCIIEPhIMEHTAIbHBIX
Jaa3eHbIX ObUTl al[PHEHBI ACHOYHBISI METpPAJIariuHbIsA 1 TOXHIUHBIS XapaKTapbICTHIKI
KBa3ipa3MepKaBajibHall BaJaKOHHA-aNThIYHAN CICTAMBI BBIMAPIHHS TAMIEPATYPHI.



ABSTRACT

Diploma thesis 72 pages, 25 figures, 5 tables, 58 sources.

Keywords:OPTICAL FIBER, TEMPERATURE MEASURING, FIBER-
OPTIC SENSOR, RECIRCULATION FREQUENCY, MEASUREMENT
ERROR, METROLOGICAL CHARACTERISTICS, THERMAL METHODS.

The object studied is a fiber-optic information-measuring system of the
recirculated type.

The objective 1s to work out the principles of micrometrical fiber-optic
systems of monitoring temperature fields space distribution and to study the
characteristics of quasi-distributed fiber-optic frequency temperature sensors.

The structure of the quasi-distributed fiber-optic temperature measurement
system of the recirculated type based on the spectral multiplexing technologies is
presented. A new method of temperature measurement by the frequency of a single
optical impulse recirculation change is offered. A sensitive element is the
multimode optical fiber segments with metal coating. It is dichroic mirrors that
serve as spectral-selective devices.

A mathematical model that takes into account the optical fiber’s chemical
composition, relative long-term instability of the recirculation frequency,
temperature dependence of a linear expansion coefficient, refractive index and
Young's fiber modulus is developed.

The factors allowing reducing a methodological measurement error by means
of the fiber optic sensor are revealed.

On the basis of the experimental data and the numerical simulation conducted
the main metrological and technical characteristics of quasi-distributed fiber-optic
temperature system were evaluated.



