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Pedepar:

1. Po3riisiHyTi NUTaHHS YOCKOHAJIEHHS JIA3€PHOTO JONIIIEPiBCbKOro BUMiploBaya msuakocti (JIIBII) aepo Ta
rizpoavMHaMiyHUX IOTOKIB. B guceprariii npoBeneHi HAyKOBi JOCiIKEHHS, SKi HallpaBJleHi Ha 3MEHIIeHHS TOXUOKU
BUMipIoBaHH4. Po3po6sieHa MaTeMaTyHa MoZieslb GOPMYBaHHS CUTHAJy Y ONITUKO-€J1eKTPOHHOMY TPaKTi
JIa3epHOTO JIONIJIEPiBCLKOTO BUMIpIOBaYa MIBUIKOCTI AU(EePEHIiaNbHOro TUIy. MoJiesib CUrHaJly BDaXOBY€ BILJIUB
Y3roJI)KEHHS PO3CisIHOrO BUIIPOMIHIOBaHHS 3a IHTEHCHUBHICTIO Ta CTAaHOM IoJgpu3sanii. OKpiM LIUX napaMeTpiB
PO3CisIHOr0 BUIPOMIHIOBaHHS Ha IMIMOMHY MOIYJISILI] Ta BifHOMIEHHS CUTHAJ1 /IIyM BIJIMBA€E CTYMiHb Y3rOIKEHHS
«eJIeMeHTapHUX» TONIIEPiBCbKUX CUTHAJIB 3a (a3oro. [1nbrHa MOAyJIsILii AONIIepiBCbKOrO CUTHATY
BM3HAYAETHCS JOOYTKOM KoedillieHTiB aMIIiTyJHOT0, OJISIPU3aLifHOro Ta pa3oBoro yarojxkeHHs. 1li koedilieHTn

MOJYTb 3MIHIOBaTUCh B Me>Kax Bill 0 10 1. SMEHIINUTU CTYIiHb HEY3TrOJKEHOCTI CUTHAJY 33 IHTEHCHBHICTIO,



nosisipu3auieio Ta ¢pasoo MOXKHA 32 paXyHOK BUKOPUCTAHHS QiJIbTPY, SKUM NIOTPIGHO BCTAHOBJIIOBATH 3aMiCTh
aneprtypHoi giadpparmu. Lle 103BONNUTD MiABULIMTHU IIUMOUHY MOIYJIALL, BiIHOLIEHHS CUIHAJ /IIyM Ta 3MEHIINTH
IOXMOKY BUMIipIOBaHHS IIBUIKOCTI. PO3po6sieHa KOHCTPYKLisl Ta BUTOTOBJIEHA ONITUYHA YacTUHA
€KCIIEPMMEHTAJIBHOTO JIa3€PHOTO AONIJIEPiBCHKOrO BUMipIOBaya BUAKOCTI HA OCHOBI MOTY>KHOTO Ai0fy 3 HU3BKOIO
CTYIEHIO KOTEPEHTHOCTI BUIIPOMIHIOBaHHS. [IpOBEeJeHO eKCIIepUMEHTAIbHE JOCIIIKEHH BILJIMBY IHTEHCUBHOCTI
PO3CiSIHOrO BUIIPOMIHIOBAHHS Ha IJIMOUHY MOJYJISLIi HOMIIepiBCbKOIO CUrHAY. EKClleprMeHTaIbHO
HiATBEPAXKEHUI METO, 301/1b1IEHHS TJIMOVHYU MOJYJISALi NOMNIJIePiBCbKOrO CUTHAJY 32 PaXyHOK y3rOIPKEHHS
iHTEHCUBHOCTI PO3CisSIHOrO BUIIPOMIHIOBaHHS. B nuceprauiiiHiil po60Ti OTpMMaHi HACTYIIHI HAYKOBi PE3yJIbTaTH: -
PO3pOOJIEHNI METOL, 3MEHIIEHHSI [IOXUOKY JIa3epHOT0O JOMIJIEPiBCbKOro BUMipioBaya UIBUAKOCTI MIJIIXOM
IIPOCTOPOBO] PinbTpallii po3CiIHOro BUIIPOMIHIOBAHHS, SIKE Ma€ HU3bKY CTYIIiHb Y3TOJI)KEHHS 332 iIHTEHCUBHICTIO; -
PO3pO6JIEHUI METO], 3MEHILIEHHSI IOXUOKHU JIa3€PHOTO AONIJIEPiBCBKOrO BUMipIOBaya MBUAKOCTI MIJIIXOM
IpOCTOPOBOi QinbTpallii po3CisTHOro BUIIPOMIHIOBaHHS, SIK€ Ma€ HU3bKUI CTYIMiHb Y3rOIKE€HHS 32 MOJIIPU3ALII€l0; -
PO3pO6JIEHUI METO]], 3MEHIIEHHSI [IOXUOKY JIa3epHOTO AOMNIJIePiBCbKOro BUMipioBaya MBUAKOCTI MIJIIXOM
IIPOCTOPOBO] (PinbTpallii pO3CiIHOro BUIIPOMIHIOBAHHS, IPUIOM SIKOTO NIPUBOJUTE 10 GOPMYBAaHHS Ha BUXO[]
(doronpuiiMaya CUTHAJIIB, IO 3HAXOIATbCA y TpoTUda3si; - po3pobsieHa CTPYKTypa JIa3€PHOro AOMIIIEePiBCbKOrO
BMMipIOBaya UIBUAKOCTI, B IKOMY BiflOyBA€THCSI KOMIIEHCALisl HU3bKOYACTOTHOI CKJIaZI0BOI IOIIIIEPiBCLKOIO
curHaiy. IlpakTryHe 3HaY€HHsI pe3yJIbTaTiB JucepTalifHOi poOOTH I0JIrae B HACTYIIHOMY. - pO3pO0JIEHUI METO
3a JJOIIOMOTOI0 SKOT'0 MOXKHA BU3HAYUTH GopMy PisbTpa. BukopucTaHHs Takoro QisnbTpy B JIa3€PHOMY
IOIIIEPIBCbKOMY BUMIPIOBayi IBUIKOCTI, B IKOMY PO3CisiHE BUIIPOMIHIOBaHHS IIPUMMAETLCA BIIEPE], MiIBUILY €
11Oro y3roJpyKeHHs 32 iHTeHCUBHICTIO, IIIMOUHY MOIYJIALL, BiiHOLIEHHs CUrHaJ /IIyM Ta 3MEHIIy€e TOXUOKY
BMMIipIOBaHHS; - PO3p006JIEHUI METO, 32 JOIIOMOTOIO SIKOTO MO>KHA BU3HAYUTU Popmy QinbTpa. BukopucranHs
Takoro QinbTPy B J1a3€PHOMY JONIJIEPiBCbKOMY BUMIpIOBaui IIBUJIKOCTI, B IKOMY PO3CisiHE BUIIPOMiHIOBaHHS
IIpUIMaeThCs Hazayl MiBUIIYeE HOT0 y3roIKeHHS 3a IoJISIpU3allielo, IMUOMHY MOAYJISL], BilHOIEHHS CUTHAJ / IIyM
Ta 3MEHINye TOXMOKY BUMIPIOBaHHS; - pO3PO0JIEHUI METOZ, 32 IOIIOMOTOI0 SIKOTO MOXKHA BUBHAYUTH GOPMY
(dinbTpa. BUKOpUCTaHHS TaKoro (ilbTPY A03BOJISE MiIBUMIUTY CTYIiHb Y3TOMKEHHS «€JIEMEHTAPHUX»
JOMIIEPiBCbKUX CUTHAIB 32 (a3oro. [nmbuny MoaysLii, BifHOMEeHHS CUrHaJl /IIyM Ta 3MEHIIUTH TTOXUOKY
BMMipIOBaHHSI LIBUJKOCTI IIOTOKY; -~ PO3PO0JI€HI CTPYKTYPH JIa3€pHUX NONIIEPiBCbKUX BUMipIOBayiB IpU3HAYEHUX
1711 BUMIpIOBaHHS JBOX Ta TPbOX KOMIIOHEHT BEKTOPA MBUAKOCTI BiIMOBIIHO 10 crietudiku IpoBeeHHs
BMMIipIOBaHb; - PO3pPO06JIEHA CTPYKTYpa JIa3€PHOT0 BUMIPIOBaua, KU IPU3HAYEHU [J151 3aCTOCYBAHHS B TAKUX
TEXHOJIOTIYHUX MPOLecax Jie OGHOYACHO IOTPiOHO BUMIPIOBATH WIBUAKICTD Ta LOBKUHY, HAIIPUKJIAZ, [IpU
BUT'OTOBJIEH] €JIEKTPUYHOrO KabeJIto, Iifl 4ac poKaTy MeTajly Ta B iHIIMX TEXHOJIOTIYHUX [IpoLecax; - po3pobiieHa
CTPYKTYpa JIa3€pHOrO JIiYNUJIbHUKA a€pO30JIiB, SIKUI IPU3HAYEHNI [J151 BUBHAYEHHS PO3IIOLiNy aepo30JliB 3a
PO3MipOM Mif] yac KOHTPOJIIO SIKOCTi NOBITPS Y BUPOOHUYMX [IPUMIILIEHHSIX €JIEKTPOHHOI Ta papMaLeBTUYHO]
IIPOMUCJIOBOCTI; -~ po3p0o6JieHa CTPYKTYypa JIa3€pHOTro JOIIIepiBCLKOIO BUMIpIOBaya IBOX KOMIIOHEHT BEKTOPa
IIBAJIKOCTI BiOpallii IpUM3HaYeHOoro i 3aCTOCYBaHH4 Iif] YaC CTEHJ0BUX JOCIiI)KEHb aBiaJBUI'yHiB, EHEPreTUYHOIO
o6J1aHaHHS Ta iHIIOI TEXHIKMU; - pO3P0O0JIEHA CTPYKTYpa JIA3€PHOTO BUMipIOBaya ABOX KOMIIOHEHT BEKTOPA iCTUHHO]
MOBITPSIHOI IIBHIKOCTI 6€3MiJIOTHOTO JIiTaNbHOTO anapaty. Kio4oBi cj10Ba: BUMipIOBaHHS, IIBUIKICTh, a€PO Ta
rigpoirHaMiuyHu, NOTIK, Jla3ep, AOMIIePiBCbKUM, TOXMOKA, IIMOMHA MOIYJIsLi], CUTHaJ /1IyM, IHTEHCHUBHICTb,

nossipu3aisi, pasa, po3CisiHHSL.

2. In the dissertation, scientific research was conducted that aimed at reducing the measurement error. A
mathematical model of LDV signal in the optoelectronic path has been developed. The model is based on the
theory of Mie scattering. The signal model takes into account the effect of matching the scattered radiation on the
intensity and state of polarization. In addition to these parameters of scattered radiation, the degree of phase
matching of the "elementary" Doppler signals is also affects the modulation depth and the signal-to-noise ratio.
The depth of modulation of the Doppler signal is determined by the product of the coefficients of the amplitude,
polarization and phase matching. These coefficients can vary from O to 1. The studies that were carried out in the
work showed the following. Reduction of the degree of scattered radiation phase, polarization and intensity
inconsistency can be achieved by using a filter that must be installed instead of the receiving diaphragm. This will



improve visibility, signal-to-noise ratio and accuracy of flow rate measurement. The optical parts of the
experimental LDA were developed and manufactured using a high-power laser diode with a low degree of
radiation coherence. An optoelectronic converter has been developed to convert low-intensity frequency
modulated radiation. It uses an avalanche photodiode and a sensitive broadband photocurrent amplifier. The effect
of scattered radiation intensity on the modulation depth of the Doppler signal was experimentally investigated.
The method for increasing modulation depth of the Doppler signal by matching the intensity of the scattered
radiation is experimentally confirmed. In the thesis the following new scientific results are obtained: - it is first
proposed to increase the modulation depth of the Doppler signal, SNR and the accuracy of the laser Doppler
velocimeter (LDV) by filtering scattered radiation, which has a low degree of intensity matching; - it is first
proposed to increase the modulation depth of the Doppler signal, SNR and the accuracy of the LDV by filtering
scattered radiation, which has a low degree of polarization matching; - for the first time, it is proposed to increase
the modulation depth of the Doppler signal, SNR and the accuracy of the LDV by filtering scattered radiation,
which results in the output of the photodetector signals in counter-phase; The practical significance of the thesis
results are: - a technique has been developed to determine the shape of the filter. The use of such a filter in LDV
with the reception of forward scattered radiation increases the intensity coordination degree of radiation, the
modulation depth of the Doppler signal, SNR and measurement accuracy of the flow velocity; - a technique has
been developed to determine the shape of a filter. Using such a filter in the LDV with back scattering radiation
increases the degree of polarization of the radiation, the modulation depth of the Doppler signal, the signal-to-
noise ratio, and the accuracy of the flow velocity measurement; - a technique was developed to determine the
shape of the filter. The use of such a filter in increasing the degree of harmonization of "elementary" Doppler
signals by phase, the modulation depth of the Doppler signal, the signal-to-noise ratio and the accuracy of flow
velocity measurement; - two and three component laser Doppler velocity meters, the structures of which have
been developed in the work, are intended to measure the flow velocity according to the specifics of the
measurement; - laser Doppler velocity and length meter, the structure of which is designed in the work, is
intended for use in those technological processes where it is necessary to measure the speed of solid surfaces and
their length. For example, wire during its wiring, electrical cables, rolling in metallurgical production and other
production processes; - laser Doppler aerosol counter, the structure of which is designed in the work, is intended
for use in those technological processes where it is necessary to determine the quantitative distribution of
aerosols by size. For example, to control the state of the air in industrial premises of the electronics and
pharmaceutical industries; - laser Doppler meter of two components of vibration velocity, the structure of which is
developed in the work is intended for the study of the nature of vibration during bench tests of aircraft engines, as
well as during the study of vibration of power equipment units, automobile engines and other equipment; - laser
Doppler meter of two components true airspeed of unmanned aerial vehicle the structures was developed.
Keywords: measurement, velocity, aero/hydrodynamic flow, laser, Doppler, error, modulation depth, signal /noise
ratio, intensity, polarization, phase, scattering.
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