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30ipHuK Te3 a0MOBiAeld MiAroToBJEHHUIl i pegaKiliero
JOKTOpPa TeXHIYHUX HAYK, npodecopa XmeabHwoka M.I'
HaykoBuii cekperap - k.1.H.g011. ZKuxapesa H.B.

3a oocmogipnicmy ingopmauii eionogioae aemop nyonikauii

30ipauk Te3 jgomoBimeit 3a Marepianamu BceeykpaiHCBKOT HAayKOBO-TE€XHIYHOI OHJIalH-
KOH(epeHIIii MOJIOUX BUEHUX Ta 3/100yBauiB BUIIOL OCRITH «CTaH, T0CATHEHHS i MepCNeKTHBH
X0JIOINJILHOT TEXHIKH i TexHoJorii», Oxeca , 2022 p.(19-20 keitHs) — 113 c.

Jlo 30ipHUKa BKITIOYEHI MaTepiaid CydacCHUX HAYKOBHX JOCTIKEHB 3100yBaviB BUIIO1
OCBITH Ta MOJIOJIUX BUCHUX VHIBEPCHTETIB i akajieMiil YKpaiHu.

Po3rnsHyTo HACTYIHI HANPSIMKH IOCTiKCHB: XOJOIMIBHI YCTAHOBKW; KOHIWIIIFOBAHHS
MOBITPS, XONOAWILHI MAallMHM, TelmooOMIHHI amapaTd 1 MPOLECH TEIIo MacooOMiHy; poOoui
PEUOBHHH XOJOAMIBHAX MAIWH, KOMIPECOPH Ta ITHEBMOArperaTw; €HEpreTHYHI Ta eKOJIOTidHi
npoOJeMu XOJOAUNEHOI TEXHIKH; XOJOIMIBHA TEXHOJOrl, KpioreHHa TexXHika; iHdopmamiitHi
TEXHOJIOTI] B XOJIOAMIIBHIN TEXHUII.

Martepiany mofjano YKpaiHCHKOIO Ta aHTJIIHCHKOIO MOBAMH.

©OHTY, 2022 p
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HAYKOBUU KOMITET

T'osioBa - €ropos B.B. - pextop Onecbkoi HaLliOHATBHOT akaieMil XapuOBUX TEXHOJOTIH, 3acmyKeHUH iy
HaykH i TexHiku Ykpainu, Jlaypeat JlepxaBHoi npemii YkpaiHU B raqy3i HAyKH i TEXHIKH, I-p TEXH. HayK,
npocecop

3acTynHHKH roJIOBH:

Iosapoa H.M. — K.T.H., IOLUEHT, MPOPEKTOp 3 HayKoBOi poOoTh Onecbkoi HaLiOHANBHOI akaaemil

Xap4YOBUX TEXHOJIOTIH;
Kocoii B.B. — 1.1T.H., npodecop, TMPEeKTOp HABYALHO-HAYKOBOTO [HCTUTYTY XO0JIOMY, KpIOTEXHOJOTIH Ta
ekoeHepreTrky OechbKoi HalliOHAJIBLHOT akafeMil XapuOBUX TEXHOJIOTIH;

YeHn HAYKOBOI'O KOMITeTy:

XmeabHIOK ML.I. - 3aB. kadeaporo XOJOAWILHUX YCTAHOBOK 1 koHauuitoBanHs moBiTpd OHAXT, n.t.h.,
nipocecop;

MisioBanoB B.I. - 3aciy>xeHuit Ais4 HayKH i TeXHIKM Y KpaiHu, A.T.H., Ipodecop;

Konoganos JI.T. - 3aBinyBau kadenpu Tenmorexniku ¢inii HYK im. ‘aam.Maxkaposa,XepcoHebka ¢inis,
II.T.H., ipodecop;

Titos O.C.- 3aBinmyBau kadenpu HadTOrazoBUX TEXHOJIOTIH, imkeHepii Ta Termoenepretnkn OHAXT,
II.T.H., ipodecop

Mopostok JLI. - 0.17.H., npodecop kadenpu kpiorenHoi Texikum OHAXT ;

IMoranoe B. O. - XapkiBcbkuii Aep>KaBHAN YHIBEPCUTET Xap9ayBaHHS | TOPTiBMi, A.T.H., podecop;
Paguenxo M.IL - 3aB. kadenporo koHauIiroBaHHS i pedprokepanil HYK, akagemix MixkHapogHOT akanemii
XoJoJy, 1.T.H., mpocecop;

Cumonenko FO.M. - 3aB. kadenporo kpiorennoi texuikn OHAXT, n.1.H, npodecop;

Kuxapesa H.B.- K.T.H., JOUEHT KadeIpu XOMOAWILHUX YCTAHOBOK i KoHAWLitoBaHHs NoBiTps OHAXT.

OpranizaniifHu# KoMiTeT:

I'osioBa — A.T.H., npod. XmenbHrok M.I.;
HaykoBuii cekperap - K.T.H. fou. Xnxapesa H.B.

Ynenn oprromitery - K.T.H. gou. 3imMiH O.B., k.1.1., nou. Koryr B.O., k.1.H. nou. Axosaesa O.10., k.T.H.,
nou. Tpanpadinoe B.B., k.1.H. I'pyaka B.I'., crax-sukia. bacoe A.M., acn. Casancbkuii A.P., acm.
Kpymensanuekuii 1.0.
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MODELLLING OF THE BOILING PROCESS
IN NOZZLE WITH PROFILED DIFFUSER PART

Serhii Sharapov, PhD, assistant professor, senior lecturer, SumDU,
Danylo Husiev, post graduate student, SumDU

In modem world the main problem of all industries is energy conservation and
environmental‘protection. Currentlycreated two-phase jet devices, although they have significant
advantages over single-phase, but due to the complexity of the work process that takes place in
them 1is little studied. Recent European and world studies have focused on the operation of two-
phase jet devices on different refrigerants or carbon dioxide. Main disadvantage is the cost of the
werking environment (refrigerant) and its safety and environmental friendliness.

Recently, studies have begun to suggest the use of water or water vapor, as well as steam jet
ejectors, as the working medium for active flow [5-7]. However, as is well known, water also has
negative properties, including the formation of scale, which is inevitable under such conditions of
the working process. However, this is solved quite simply, and the authors of [8] suggest the use of
ethers and aqueous solutions that have neutral properties and do not interact with the passive flow at
the chemical level.

Increasing the efficiency of the process of outflow from the nozzle of the active flow of a
two-phase jet apparatus directly depends on the geometric shape of the expanding part of the
nozzle. Based on theoretical and experimental studies of an active flow nozzle with straight walls of
its expanding part, a range of opening angles was obtained in which the flow does not separate from
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the nozzle walls. Nozzle geometry profiling makes it possible to maximize the efficiency of the

working fluid outflow process from these nozzles and the efficiency of the working process of a
two-phase jet device as a whole.

To create a nozzle with a profiled diffuser part, it is necessary to create a mathematical
model and a calculation program in which it is possible to determine the flow parameters in
characteristic sections as accurately as possible and determine the length of the nozzle to obtain the
required value of the flow pressure at the outlet of the nozzle.

The possibility of increasing the efficiency of two-phase jet devices by profiling the diffuser
part of the active flow nozzle was considered. As shown by numerical and experimental studies of
active flow nozzles with straight walls of the diffuser part, which are close in shape to Laval
nozzles, their maximum possible efficiency is at the level of 95-97%. At the same time, in certain
operating modes of a two-phase jet apparatus, in such nozzles, separation of the boiling-up flow
from the channel walls is possible.

The most effective way to eliminate this phenomenon is to profile the expanding part of the
active flow nozzle. Thermophysical model of the outflow of a boiling liquid from expanding
channels with a different shape of the diffuser part of the nozzle presented. Nozzles with a
parabolic, logarithmic and elliptical shape of the diffuser part were selected for profiling. The
proposed model is based on a method that allows one to indirectly determine the average flow
parameters based on the solution of the inverse problem. During the solution, unknown quantities
are determined by obtaining experimental data on the flow rate, jet impulse, static pressure
distribution and are supplemented by the numerical results of solving the system of balance
conservation equations.

The results of mathematical modeling of profiled nozzles according to the proposed model
and nozzles with straight walls of the diffuser part are presented. The obtained results of a
numerical study are compared with the results of an experimental study of nozzles with straight
walls obtained by the authors earlier. A comparative analysis of the effectiveness of the use of such
nozzles and nozzles with straight walls of the diffuser part has been carried out. As a result,
analytical and graphical data were obtained, allowing us to conclude that it is advisable to use
nozzles with a profiled diffuser part.

L -
— . -

UDK 697.94

INNOVATIVE METHOD OF IMPROVEMENT OF CENTRAL AIR
CONDITIONING SYSTEMS

Byshmanov V., Phd st Krushelnytskyi D.
Zhykharieva N. V., Ph.D., Ass. Pr., Kohut V.E, Pr.., Ph.D., Ass. Pr..

In the context of accelerating scientific and technological progress, the task of increasing
the energy efficiency of air conditioning systems is of great national economic importance.
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