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Abstract

The article presents the results of the study of cavitation processes in technological equipment related to analytical
phenomena that are accompanied by cavitation. One of the important factors accompanying cavitation processes is
hydrodynamic luminescence.

For the practical study of the mechanisms of hydrodynamic luminescence, an experimental stand based on a
hydrodynamic cavitator was developed and manufactured. This stand allows to investigate the flow characteristics of
the cavitator, to observe and make photo and video fixation of the phenomenon of hydroluminescence in the flow of
liquid or gas-liquid mixture, for which an ejector mixer was used.

Based on the results of processing and analysis of experimental studies, a conceptual model of the stages of origin
and development of the cavitation process and the accompanying effects is built..
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throttle, ejector, gas-liquid mixture, visualization of liquid flow, point temperature, viscosity, cavitation number, liquid
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The overwhelming majority of the results of experimental and
theoretical works indicate that the processes of hydrodynamic
luminescence are of an electrical nature of origin, but there are
also a number of works in which weighty arguments are given in
favor of the thermal theory of origin. [1,2]

It is especially important to understand the ongoing processes
for multicomponent media, which include oil and oil products
obtained from it (hydraulic oils), and multiphase media, gas-
liquid and solid-liquid. [3].

To experimentally study hydrodynamic luminescence in a
gas-liquid medium and study the effect of adding nitrogen to a
liquid flow, we used a model of a cavitator in the form of a
transparent Plexiglas cylinder (Fig. 1). [7] Nitrogen was added to
the working fluid in the Venturi tube at the inlet of the hydraulic
system.

The experiments were performed using mineral oil as a
working fluid at an inlet pressure of up to 4 MPa and a flow
rate of up to 10° m¥/s.

The digital magnification of the image of the glowing

flash showed that in its conditional center of symmetry the

color of the light radiation is pure white, and on the periphery it is bright blue and resembles an electric
discharge (Fig. 2) [4-6].

As a result of the experiment, it was found that without nitrogen saturation, luminescence occurred
at a pressure drop of 2 MPa, while using a gas mixture (with a predominant nitrogen content) it was possible
to achieve luminescence even at a pressure drop of 1 MPa.

According to our observations, as the flow velocity increases in the narrowing region, first
cavitation occurs, then, with a further increase in the flow velocity, single sparks begin to appear, then a
flickering flame, and from a certain moment there is a "breakdown" and a stable glow.

Fig.1. Research model design
(1 - Reactor, 2 - Venturi tube, 3 - case)
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Fig.2. a) without saturation, b) with nitrogen saturation

REFERENCES

1. Herzenstein SJ, Monakhov AA Electrification and glow of a liquid in a coaxial channel with dielectric walls. 1zv. RAS.
Mechanics of liquid and gas. 2009. Ne 3. P.114-119.

2. Koldomasov Al Plasma formation in a cavitating dielectric fluid. Journal of Technical Physics. 1991. T. 61, Ne 2. S. 188-
190.

3. Frenkel, Y. L., “Electrical phenomena connected with cavitation caused by ultrasonic oscillations in a liquid” Russ.
J. Phys. Chem. 14 (1940): pp 305-308.

4. Nochnichenko 1.V., Luhovskyi O.F., Kostiuk D.V. (2019) Study of hydrodynamic luminescence in a cavitation liquid
medium / // Naukovo-tekhnichnyi zhurnal «Problemy tertia ta znoshuvannia» # 3(84). — S.57-62 doi:10.18372/0370-
2197.3(84).13853.(Index Copernicus - ISSN: 0370-2197).

5. 1. Nochnichenko, O. Luhovskyi, D. Kostiuk, O. Jakhno Research of the Influence of Hydraulic Orifice Material on the
Hydrodynamic Cavitation Processes Accompanied by Luminescence, International Scientific-Technical Conference on
Hydraulic and Pneumatic Drives and Control, 2020, Springer Cham, pp. 293-300.

6. Thor V. Nochnichenko; Alexandr F. Luhovskyi; Oleg M. Jakhno; Dmytro V. Kostiuk; Pawet Komada; Ainur Kozbakova
(2019) Experimental research of hydroluminescence in the cavitating flow of mineral oil, Proc. SPIE 11176, Photonics
Applications in Astronomy, Communications, Industry, and High-Energy Physics Experiments, Vol. 1117615 (6
November 2019); doi: 10.1117/12.2536946. PDF: 8 pages (Scopus -ISSN: 2577-5421).

7. Kpusomees B.€., Koctiok [I.B., Houniuenko 1.B. InHoBarii mosnoai B mammuo6yayBanni — 2020. - Ne2, C. 283-286.

Vladyslav Kryvosheiev - Engineer of DMSN, NTUU “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv,
kryvosheievvlad@gmail.com
Ihor Nochnichenko — Ph.D., NTUU “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, igornoch@gmail.com

ExcniepumenTansHe AOCIIPKEHHS BIUIMBY JIOJaBaHHS a30Ty B MOTIK PiAWHY HA TiIPOAMHAMIUHY
JIFOMIHECIEHITIFO TP KaBiTarlii

AHoTanis

Y cmammi npeocmasneni pesynomamu 00CHiodcenHs KagimayiiHux npoyecié y mexHoi02iYHOMY 001A0HAHHI
N08 A3aHUX 3 AHATTMUYHUMU AGUWAMU, WO CYNPOBOOICYIOMbCA niod yac kagimayii. OOHUM 3 8adiCIUBUX hakmopis,
Wo CYynpoBoOAHCyIomb Kasimayitini npoyecu s81€mucs 2i0poOUHAMIUHA TIOMIHECYEHYIA.

Jlnisi npakmuunoco 6UHEeHHs MeXAHI3MI8 GUHUKHEHHs 2I0OPpOOUHAMiYHOi atomMinecyenyii 0y po3pobienutl i
BUCOMOBIEHULI eKCNePUMEHMATIbHULL CIMEeHO HA OCHOGI 2i0poOuUHAMiuHo20 Kagimamopa. [lanutl cmeno 0036075€
docniodcysamu BUMPAMHY XAPAKMePUCMUKY Kagimamopa, cnocmepiecamu i pobumu ¢pomo- i 8ideo gixcayiio siguwya
eiopomtominecyenyii ¢ nomoyi piouHu abo 2az30-piOuHHIl cymiwi, Osi OMPUMAHHS 5KOI BUKOPUCIOBYBABCS
€JICeKMOPHULL 3MIULYB8AY.

3a pesynomamamu 00pobKu i ananizy npoeedeHUx eKCnepuUMeHmManbHUx 00CIIOHNCeHb N0OYO08AHA KOHYENMYalbHA
MOOelb emanie UHUKHEHHS [ pO3GUMKY npoyecy Kagimayii i cynymuix ybomy egpexmis.

KarouoBi cioBa: JIFOMIHECICHINIS, KaBITaTOp, KAaBITAllisl, COHOJIOMIHECICHISA, TiIPOJIOMIHECIICHIIIS,
TPHOOTIOMIHECLICHIIISI, JPOCEb, €XKEKTOP, Ta30-pilMHHE CEepeJOBHUINE, Bi3yali3allii MOTOKY pPIiIWHH, TOYKOBA
TeMIlepaTypa, B'I3KiCTh, KaBiTallii{HEe YKCII0, MIBUAKICTh TOTOKY PIANHM, CIEKTPOCKOIIIL.
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