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The object of the study is a three-phase commercial electricity
metering unit for 380 V electrical grids. The uncertainty of electricity
measurement in the reduced load mode is estimated by the relative
deviation of the active energy, measured by the metering unit, from
the actual value. The specified deviation is considered as the value
of relative deviations on measuring channels, weighted by phase
currents. The method of estimating the uncertainty of electricity mea-
surement by one channel of the metering unit is based on the approach
to estimating non-random uncertainty using the fuzzy set theory. The
parameters of membership functions for the relative deviation of the
metering unit readings are estimated at fixed levels of the channel
current. Approximation of such functions for different current levels
allows you to obtain a set of boundaries of the L-R type fuzzy function
corresponding to a set of confidence levels. This allows determining
the impact of the load phase current on the measurement uncertainty
if the amount of empirical data is limited. The mathematical model for
estimating the uncertainty of electricity measurement at reduced load
using a fuzzy function was refined. The proposed model differs from
the known ones by taking into account the influence of load values
for each phase of the metering unit on the measurement uncertainty
indicators. The method for determining the membership function and
the marginal confidence level, which characterize the uncertainty of
energy metering by the metering unit, is proposed. The mathematical
modeling results are confirmed as adequate to the experimental data.
The proposed model for estimating the measurement uncertainty
allows estimating the level of underestimation and clarifying financial
calculations between the seller and the buyer of electricity.

Keywords: metering unit, electricity meter, measurement un-
certainty, fuzzy function, current transformer.
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This paper reports the advanced experimental-analytical me-
thod for determining the dynamic model of resonant converters of
electricity. The object of research is semiconductor resonance con-
verters and methods for analyzing their dynamics. The well-known
experimental-analytical method for determining a dynamic model
implements the sequence «experiment — analytics — dynamic model»
when the structure of the system may be unknown. Then it is nec-
essary to determine the structures and parameters of many dynamic
models, among which the optimal ones will be selected. This makes
it difficult to establish usable patterns.

Therefore, it is advisable to develop this method, according to
which it is proposed to determine the parameters of the dynamic
model according to the following sequence. First, carry out the
analysis of the converter circuit and construct the dynamic models
of sub-circuits. Next, an experiment is conducted with a simula-
tion structural model of the converter, which is an input model of
identification. After that, procedures are carried out for identifying
and selecting optimal dynamic models among a set of initial identi-
fication models, as a result of which equivalent dynamics equations,
gear ratios, and transfer functions of the selected converter models
are obtained.

In the proposed modification of the method, the converter model
is determined in advance, and at the identification stage it is enough
to determine only its parameters. More simply, patterns are identi-
fied, and the number of initial identification models is significantly
reduced. The results of using the proposed method on the example of
determining the dynamic model of the charging resonance converter
with inductive coupling between the charger and the battery of an
autonomous object are given. The results of the presented analysis
can be used in the design of resonant contactless chargers.

Keywords: resonant charger, non-contact energy transfer, struc-
tural model, dynamic model.
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The object of this study is the structural and technological pa-
rameters of the gas blower unit in the gasification chamber of a gas
generator. The task to enable uniform distribution of air masses in
the gas generator has been solved using the ANSYS Fluent software.
The study is based on a simulation of the movement of air flows in
the characteristic cross-sections of the gas generator, in particular
the cross-section of the gasification chamber at the border of the
oxidation and reduction zones. Seven structures of the gas blower
unit were analyzed, the effectiveness of which was determined by
the coefficient of variation. The most effective was the design whose
value of the coefficient of variation is the smallest and equal to 93 %.
At the same time, the total area of zones with no movement of air
masses, that is, the absence of a gasification process, does not exceed
12 % of the total cross-sectional area of the gas generator. The speed
of air masses at the boundary of the oxidation and reduction zones is
aligned in the entire cross-section of the chamber and is V=4.5 m/s.
The average value of the vertical component of the speed of air
masses in the cross-section at the inlet to the recovery zone of the
gasification chamber is V=0.6 m/s. Under such conditions, the
production of synthesis gas of high calorific value with the absence
of resins, acids, heavy hydrocarbons, and mechanical impurities is
ensured. The correspondence of the simulation results with experi-
mental data is confirmed by the coefficient of determination, which
amounted to 0.87.

The results reported here could be the basis of a modernized
methodology for the study of aerodynamic, heat and mass exchange
processes that occur during biomass gasification. This would make it
possible to define the rational structural and technological parame-
ters of gas generators and improve the efficiency of the gasification
process as a whole.

Keywords: gas blower unit, gas generator, gasification chamber,
reaction zone, oxidation, reduction, synthesis gas.
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This paper considers the possibility of using liquid-vapor ejec-
tors in condensing units of steam turbines. This unit is designed for
pumping out a steam-air mixture from a steam turbine condenser,
in which the process occurs at a pressure lower than atmospheric.
In the traditional scheme, this is provided by a two-stage steam-jet
ejector unit. The proposed scheme involves the use of a single-stage
liquid-vapor ejector and its possible pre-vacuum mode of operation in
conjunction with a liquid-ring vacuum pump. A working process of
the liquid-vapor ejector does not require the supply of working steam
from the outside since its generation occurs in the active nozzle of
the liquid-vapor ejector. A description of the traditional scheme and
the proposed options is given, which are different both in the scheme
solution and in the operating parameters. The object of this study
is a liquid-vapor ejector, which is used in the condensing system of
a steam turbine. Thermodynamic calculation of the proposed circuit
solutions was carried out. As a result, the necessary mode parameters
of the schemes were determined. To assess the feasibility of using
a liquid-vapor ejector in the condensation systems of steam turbines,
an exergy analysis was performed. The proposed scheme makes it
possible to increase efficiency by 2.3 times, and when used with
a liquid-ring vacuum pump — by 2.44 times. To assess the economic
efficiency of the modernization of the condensing system, thermoeco-
nomic analysis was performed. The use of the proposed scheme makes
it possible to reduce the cost of generating boiler steam and reduce the
cost of the resulting product of the steam turbine unit by about 51 %.
The estimated cost of a unit of the amount of boiler steam consumed
per ton of product and the unit cost of steam were established.

Keywords: condensing unit, steam turbine, liquid-vapor ejec-
tor, liquid-ring vacuum pump, exergy efficiency, thermoeconomic
analysis.
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DETERMINING THE INFLUENCE OF GEOMETRIC
FACTORS AND THE TYPE OF HEAT CARRIER

ON THE THERMAL RESISTANCE OF MINIATURE
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This paper reports experimental data on the total thermal resis-
tance of copper two-phase thermosiphons with internal diameters
of 3mm, 5 mm, and 9 mm, 700 mm long. Water, ethanol, methanol,
and freon-113 were used as heat carriers. During the study, ther-
mosiphons were located vertically. The length of the heating zone
varied from 45 mm to 200 mm while the length of the condensation
zone was constant and equaled 200 mm. The filling coefficient of
thermosiphons varied from 0.3 to 2.0. Two series of experiments were
conducted. The first series was distinguished by the fact that the
filling coefficient of three thermosiphons with an internal diameter
of 9 mm varied from 0.3 to 0.8 with the same length of the heating
zone of 200 mm. The second series of experiments was carried out on
thermosiphons with internal diameters of 3 mm and 5 mm. With the
same amount of heat carrier, the length of the heating zone changed
from 45 mm to 200 mm. As a result of research, it was determined
that the total thermal resistance of thermosiphons is influenced by
both their geometric factors (internal diameter and filling coeffi-
cient) and the type of heat carrier. The main factor that influenced
the value of thermal resistance was also the transmitted heat flux.
An increase in heat flow led to a significant decrease in thermal
resistance. The maximum heat flux was determined with minimal
thermal resistance. To calculate the value of the thermal resistance of
thermosiphons, two dimensionless dependences were derived, which
hold for two ranges of Reynolds numbers. For small Reynolds num-
bers (until 2000), which characterize the beginning of the action of
vaporization centers and their gradual increase, the degree indicator
was —0.8, and for larger Reynolds numbers, up to critical phenomena,
the degree indicator was at the level of —0.3.

Keywords: miniature thermosiphon, heat transfer intensity,
thermal resistance, heat flux, heat carrier, filling coefficient.
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This paper considers the physical processes in the structure of
the material for a heat-emitting fuel element (FE) shell, caused by
various damaging defects, on its outer and inner surfaces, and affect-
ing the change in the geometric parameters of a nuclear reactor’s FE.

The task to improve the model of damage to an FE shell is being
solved, taking into consideration structural and phase changes in the
material of the shell with damaging defects on the outer and inner
surfaces, in order to establish the actual criterion for assessing the
FE hermeticity degree.

It is proposed to study the structure of the shell material with
damaging defects (macropores and microcracks), which is a porous
heterogeneous structure with fractal properties of self-similarity and
scalability, to use the apparatus of fractal geometry.

A physical model of the FE shell has been built and proposed,
in the form of a geometric cylinder-shaped figure, which makes it
possible to investigate the fractal properties of the structure of the
material of the damaged shell and their influence on a change in the
geometric parameters of FE

An improved model of damage to the FE shell was derived,
which makes it possible to take into consideration fractal increases
in the geometric parameters of FE, for the established values of the
fractal dimensionality.

Experimental studies of the FE shell, using the skin effect, con-
firmed the theoretical results and showed the validity of the choice
of practical use of the fractal dimensionality parameter as an effective
criterion for assessing the hermeticity degree of an FE shell. Tt has
been experimentally established that the value of the fractal dimen-
sionality of 2.68 corresponds to the maximum degree of damage to
the shell for a leaky FE.

Keywords: fuel element shell, shell damage model, fractal struc-
ture, fractal dimensionality.
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VTOUYHEHHI MATEMATUYHOT MOJIEJII HEBUSHAYEHOCTI BUMIPIOBAHHS EJIEKTPOEHEPTIT ITPU 3HUYKEHOMY
HABAHTAKEHHI (c. 6-16)

K. C. Bacuieup, B. II. KBacuikos, C. B. Bacuienp

O6’exTOM nOCIiKEH s € TpUGasHUI BY30J1 KOMEPIIITHOTO 001Ky eJleKTpoeHepril iist eJiekrpomepesk Harpyroio 380 B. HeBusnauenictn
BUMIPIOBaHHsI €JIEKTPOCHEPTi B PEKUMI 3HIIKEHOTO HABAHTAKEHHsI OIIHIOETHCS BIZIHOCHUM BI/[XUJIEHHSM BUMIPSIHOI By3JI0M 00JIIKY aKTHBHOT
eHeprii Bizt fificHoro 3Ha4eHHs. BrasaHe BI/IXNJICHHS PO3IJIANAETHCS K CEPEAHbO3BAXKEHA 32 CTPyMaMy (a3 BeJIM4nHa BiZIHOCHUX BiZIXUJIEHD
0 BUMIPIOBAJIBHUM KaHagaMm. MeTouKa OliHIOBAHHS HEBU3HAYEHOCTI BUMIPIOBaHHSI eJIEKTPOEHEPTIT 38 O[HUM KaHAJIOM By3Ja 00Ky 6asy-
€ThCST Ha MIIXO/Ii /10 OTiHIOBAHHST HEBUTIA/IKOBOI HEBU3HAUEHOCTI 3 BUKOPUCTAHHM TeOPii HeWiTKIX MHOKIH. [IpH hikcoBaHMX PiBHSIX CTPyMY
KaHaJIy OI[HIOIOTHCS MapaMeTpy (GyHKININH IPUHATIEKHOCTI 151 BIIHOCHOTO BiIXUJIEHHS TIOKa3iB By3Ja 00Ky, AIpOKCUMaIlist Takux (hyHKIH
JUI PI3HNX PiBHIB CTPyMY Z03BOJISIE OTPUMATH MHOKIHY MesK HewiTkol (yHkmiit L-R Tumy, mo Bignosigators MuoKMHI piBHiB foBipH. Ile
JI03BOJISIE BCTAHOBUTH BHILIMB CTPYMY (ha3u HaBaHTAKEHHs HA HEBU3HAYEHICTD BIMIPIOBAHHS TIPU 0OMeRKEHOMY 00CsI31 eMITIPUYHIX JTAHUX.
Yrounena MaTeMaTHUHA MO/IEJIb /IS OLIHIOBAaHHS HEBU3HAUCHOCTI BUMIPIOBAHHS €JIEKTPOEHEPrii PN 3HMKEHOMY HaBaHTa)KE€HHI 3a JI0IIOMO-
TOI0 HeuiTKoi (yHKIII. 3ampormoHoBaHa MO/IETh BiIPI3HIAETHCS Bijl BiIOMUX BPaxXyBaHHSIM BIJIMBY BEJUYIH HABAHTAKEHHS 110 KOXKHIN (asi
By3J1a 00JIiKy Ha [OKa3HUKU HEBM3HAYEHOCTI BUMIPIOBAHHS. 3alPOIIOHOBAHO METO/MKY BU3HAYEHHS (DYHKIIT IIPUHAIEKHOCT] Ta [PAHUYHOTO
PIBHST JIOBIPH, 1110 XapaKTepU3yIOTh HeBU3HAYEHICTH 0OJIIKY eHepril BysaoM o0uiky. [TinTBep/ukena ajleKBaTHICTh Pe3yJIbTaTiB MAaTeMaTHIHOTO
MOJIETIOBAHHS €KCIIEPUMEHTAILHIM JIaHUM. BUKOpHCTaHHS 3a1IPOIIOHOBAHOI MOJIEJI /IS OIHIOBAHHS HeBU3HAYEHOCTI BIMIiPIOBAaHHS J103BO-
JISIE OLIHNTHU PiBeHb HEVOOMIKY Ta yTOUHNTH (DIHAHCOBI PO3PAXyHKHU MiXk TIPOJIABIEM Ta MOKYIIIEM EJIEKTPOECHEPTII.

KiiouoBi caoBa: By30J1 001Ky, JIUMIBHUK €JIEKTPOEHEPTil, HeBU3HAYEHICTh BUMIPIOBaHH, HediTka (hyHKILis, TpaHchOpMaTop CTPYMY.
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BU3HAYEHHSA JTUHAMIYHOI MOJIEJI 3APSITHOTO PE3OHAHCHOTI'O IEPETBOPIOBAYA 3 IHAYKTHBHUM
3B’I3KOM EKCIIEPUMEHTAJIbHO-AHAJIITUYHUM METOIOM (c. 17-28)

I. B. ITaBaos, A. B. OGpy6oB, L. JI. Biunnuenko

IIpencraBieHO PO3BUTOK €KCIIEPUMEHTAIbHO-AaHAITUYHOTO METO/ly BU3HAUEHHS JMHAMIYHOI MOJIeJIi PEe30HAHCHUX IIepeTBOPIOBAaYiB
esektpoeneprii. O6’€KTOM JIOCTIKEHD € HATIIBIIPOBIHUKOBI PE30HAHCHI TIEPETBOPIOBAY] Ta METOIN AHAIIY iX AnHAMiKIL. Bigommii excrepn-
MEHTAJIbHO-AaHAI THYHUN METO/I BU3HAUEHHS TUHAMITHOT MOJIeJTi Peasi3y€e TMOCTiIOBHICTh «€KCIIEPUMEHT — AHATITUKA — IITHAMIYHA MOJIEITH>,
KOJIM CTPYKTYpa cuctemu Moske Oytu HeBizomoro. Tozi Tpeba BUSHAYATH CTPYKTYPH i mapaMeTpr 6araTbOX JMHAMIYHUX MOJIEJIECH, Cepel AKUX
BUOMPATUMYTHCST ONTHMaITbHI. [le yCKITaMHIOE BCTAHOBIEHHST KOPHCHUX 3aKOHOMIPHOCTEI.

Tomy nouinbHUM € PO3BUTOK JaHOTO METO/LY, BUSHAUEHHS I1apaMeTpiB AUHAMIUHOI MOZe/ 32 SIKUM IIPOIIOHYETLCS 3/iIiCHIOBAaTH 3a Ha-
CTYTIHOIO TTOCTiI0BHICTIO. CIIOYaTKY 37i1CHIOIOTH aHAJIi3 CXeMH MIePeTBOPIOBaYa i CTBOPEHHS ANHAMIUHUX Mozeeil migcxem. Jlasi mpoBoasaTs
eKCIIEPUMEHT 3 IMITAI[ITHOIO CTPYKTYPHOIO MOJIEJIIIIO TIEPETBOPIOBAYA, SIKA € BXiIHOI0 Moiestio ienTrdikaiii. [licjs mpoBoasaTh mpoieaypu
inentudikaii Ta BUGOPY ONTUMATBHIX ANHAMIYHNX MOZIEJIEN cepe/l MHOKMHM BUXIZHUX MOJIeNel ienTudikaii, BHACTIZIOK 90r0 OTPUMYIOTh
eKBiBaJICHTHI PIBHSHHS ANHAMIKH, TIepeaBajibHi XapaKTepUCTHKY 1 iepeaBasibHi (DyHKINT 06paHuX MoJiesieil iepeTBopioBaya.

B sanpononoBasiit Mmoudikaliii MeToy Mojiesib lIepeTBOpPIOBaYa BU3HAYAETHCS 3a3/1aJIeTi/b, a Ha eTari izeHTudikanii 10cTaTHHO BU3HA-
YUTH TiJBKK ii apameTpu. IIpocTime BUSABISIOTHCS 3aKOHOMIPHOCTI i 3HAYHO 3MEHINYETHCS KiMbKICTh BUXITHUX Mozesell imenTudikartii.
Hagezieno pesysibraTit BUKOPUCTAHHS 3allPOIIOHOBAHOTO METO/Y Ha IIPUKJIAJi BU3HAYEHHS JMHAMIYHOI MOjeJi 3apsiIHOTO PE30OHAHCHOTO
MepeTBOPIOBAYA 3 THAYKTUBHUM 3B’SI3KOM MK 3aps/IHUM MPUCTPOEM Ta aKyMYJISITOPOM aBTOHOMHOTO 00’eKTa. PesysisraTi mpe/icTaBaeHoro
aHaIi3y MOXKYTH GyTH BUKOPUCTAHI TIPU MTPOEKTYBAHHI PE30HAHCHUX GE3KOHTAKTHUX 3aPSITHUX TIPUCTPOIB.

Ki1i04oBi ¢i10Ba: pe3oHaHCHUN 3apsiIHUN TPUCTPIl, OE3KOHTAKTHA TIepe/iada eHepril, CTPYKTYPHA MOJIEJIb, ITHAMIYHA MOJIEJb.
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BUABJIEHHS BILTUBY KOHCTPYKI[IIMHO-TEXHOJIOTTYHHUX TAPAMETPIB I'A30-IYTThOBOTO BY3JIA HA
PO3IOALT IIOTOKIB ITIOBITPA B TASOTEHEPATOPI (c. 29-43)

I. A. Toay6, H. M. ITuBenkosa, B. A. Toay6, B. B. Uy6a, 1. C. Omapos, A. A. Toay6enko

OG6’€KTOM JIOCTIIKEHHST € KOHCTPYKIIITHO-TeXHOJMOTIUHI MapaMeTpy Ta3o-1yTThOBOr0 By3ja KaMepH rasudikariii razoreneparopa. Bupi-
nrero mpobseMy 3abesnedentst PIBHOMIPHOTO PO3HO/ALIY TIOBITPSHUX Mac B razoreHepaTopi i3 sacrocysatisam nporpamu ANSYS Fluent. /lo-
CITi/PKeHHS 3acHOBaHe Ha iMITaIliifHOMY MOZIeTIOBaHHI PyXy IOTOKIB MOBITPs B XapaKTePUCTHYHNX IlepepizaX ra3oreHepaTopa, 30Kpema B 11o-
TepevHoMy Tiepepisi kamepu ra3udikaiiii Ha Meki 30H OKHCAeHH i BigHosaenns. [IpoananizoBano ciM KOHCTPYKIIiif ra30-1yTTHOBOTO BY3JIa,
eeKTUBHICTD KX BU3HaYamacs koedinientom Bapiariii. Haitbiibin eheKTHBHOIO BUSBUIACS KOHCTPYKITis, 3HaueHHs KoedinienTy Bapiaiii
sikoi HaiimerTe i piBHe 93 %. IIpn 1boMy 3arasbHa TJI01IA 30H 3 BIACYTHICTIO PYXY MOBITPSIHIX Mac, TOOTO BiZICYTHICTIO MpoIiecy raudikartii,
He nepesuitye 12 % Bin 3aranpHoi ot repepidy razorereparopa. [IBuaKicTh HOBITPSHNX Mac HA MEKi 30H OKUCJIEHHS i BI/IHOBJIEHHS BU-
PIBHSIHA B yChOMY HOTIEPEYHOMY Tepepisi KamepH i ckiamae V=45 m/c. YeepenHeHe 3HAY€HHS BEPTHKATBHOI CKITA[0BOI IIBIIKOCTI TTOBITPSI-
HUX Mac y repepisi Ha BXO/I B 30Hy BiZIHOBJIEHHsI Kamepu Tasuikaiiii cranoButb V=0,6 M/c. 3a Takux yMOB 3a6e311€4yeEThCsT BUPOOHUIITBO



CHUHTE3-Ta3y BHUCOKOI TEIMJIOTBOPHOI 3/IaTHOCTI 3 BiZICYTHICTIO CMOJ, KUCJOT, BaKKUX BYIJIEBOJHIB i MeXaHIYHUX JOMIiNOK. BixmosimHicTs
Ppes3yJIbTaTiB IMITAIIIIHOTO MOJIETIOBAHHS €KCIIEPUMEHTAIBHIM JIAHUM MiATBep/KeHa KoedinieHToM erepminartii, siknit ckaas 0,87.
OTrpuMani pesysibrati MOKYTh OyTH TIOKJIaieH]i B OCHOBY OCYYaCHEHOT METOOJIOTIT IOCTIIFKEH ST aePOAMHAMIYHIX, TEMJIO i MacOOOMiH-
HUX [POIECIB, AKi NPOTIKAIOTH Imij1 yac rasudikanii 6iomacu. Ile 103B0IMTH BUsHAYATH PallioHabHI KOHCTPYKIIITHO-TeXHOJOTIUHI TapaMeTpu
Ta30TeHepaToPiB Ta MABUINTH e(heKTUBHICTD Mpoiiecy raznudikaiii B 1izomy.
Kuo4oBi ciioBa: ra3o-yTThOBUIA BY30J1, Ta30reHepaTop, kaMmepa rasudikaitii, peakifiiina 30Ha, OKUCJIEHHS, Bi/IHOBJIEHHS, CHHTE3-Ta3.
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MIIBUIEHHA EOEKTUBHOCTI POBOTH KOHIEHCAIIMHUX YCTAHOBOK ITAPOBUX TYPBIH IIIISIXOM
3ACTOCYBAHHS PITUHHO-IIAPOBHUX EKEKTOPIB (c. 44-50)

C. O. lllapanos, C. O. €srymenko, B. O. Ilanyenko, B. M. KosiH, O. B. IBuenko

PO3IJISIHYTO MOJKJIMBICTD 3aCTOCYBAHHS PIIMHHO-IAPOBUX €KEKTOPIB y KOHAECHCAIIIIHIX YCTaHOBKAX MapoBuX TypOiH. /laHa ycTaHOBKa
TIpU3HAYEHA /IS BIIKATYBAHHS MAPOTOBITPSIHOI CyMiITi 3 KOH/IeHcaTopa MapoBoi TypOii, B SIKOMY TIPOIleC BiIOYBAEThCS 3a THCKY, HUKIOTO
3a armocepuuit. B tpaguniiiniii cxemi 1e 3a6e3medyeTbest ABOCTYNEHEBUM MAPOCTPYMUHHIM €KEKTOPHUM arperatoM. [IpornoHoBaHa cxema
nepeadavac 3acToCyBaHHsI OJHOCTYIIEHEBOTO PIAMHHO-IAPOBOTO €KEKTOPA Ta f0ro MokK/IMBHilL (hopBaKyyMHUI pekiM POOOTH CIIJIBHO 3 Pi-
JIMHHO-KIJTIIEBUM BaKyyMHUM HacocoM. Po6ounil poiiec piiHHO-TIAPOBOTO €5KEKTOPA He MOTPeOyE TiBeeH st po60Yol mapu 330BHi, TOMY
1o ii reHepaitisi BitbyBa€ThCsi B aKTUBHOMY COILI PIIMHHO-IIAPOBOTO exkekTopa. HaBeseHo omuce TpajuiiiiHoi cxeMu Ta MPOIOHOBAHKUX Bapi-
AHTIB, SKI BIAMIHHI SIK 32 CXeMHIM PIllIEHHSIM, TaK i 3a pobourmMu mapamerpamu. O0’€KTOM TOCTIKEHHST € PIAMHHO-TTAPOBUIT €KEKTOP, AKUI
BUKOPUCTOBYEThCS Y KOHIECHCAIHHIN cucTemi mapoBoi Typ6inu. [IpoBeseHo TepMOAMHAMIYHIIA PO3PAXYHOK MIPOIIOHOBAHUX CXEMHUX PIlllEHb.
V pesyssrati BusHaueni HeoOXijHI pekuMHi mapaMerpu cxeM. st OmiHIOBaHHS JOIIJIBHOCTI 3aCTOCYBAHHS PIAMHHO-TIAPOBOTO €KEKTOPA
B KOHJIEHCAIIIIHIX CHCTeMaxX MapoBUX TYpOiH BUKOHAHO eKcepreTUYHUil aHasi3. [IpormoHoBaHa cxeMa a€ 3MOTY THABUINUTH e(DEKTHBHICTD
y 2,3 pa3u, a IpU 3aCTOCYBAHHI 3 PIIMHHO-KIJIBIIEBUM BaKyyMHUM HACOCOM — Y 2,44 pazu. [{Jis1 olinku ekoHOMIuHOI epekTHBHOCTI MOJIepHi3a-
il KoHeHcariitnol cucremMu 6yJ10 BUKOHAHO TePMOECKOHOMIYHIIA aHas1i3. BUKopucTarHs mpornoHoBaHOT CXeMH 03BOJISIE 3MEHIITUTH BUTPATH
HA TeHepAIlii0 KOTEJNbHOI apu Ta 3HU3UTH BAPTICTh KIHIIEBOrO MPOLYKTY MApOTypOIHHOI ycTaHoBKU npubausHo Ha 51 %. OxepxaHo omiHHY
BapTICTh OJMHMUIII KiJIbKOCTI BUTPAYeHOi KOTeJbHOI TTapy Ha TOHHY TPOAYKTY Ta HA MUTOMY BapTiCTh MapH.

KiiouoBi caoBa: koH/ieHcalliiiHa yeraHoBKa, naposa TypOiHa, piIMHHO-AapOBHii €KEeKTOP, PIAMHHO-KIJIbIEBUI BaKYyyMHUI HAcOC, eKcep-
reTuyHa eeKTUBHICT, TEPMOECKOHOMIUHII aHaIi3.
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BU3HAYEHHS BILIUBY TEOMETPUYHUX MAKTOPIB TA BUY TEIIJIOHOCISA HA TEPMIYHUI OIIIP
MIHIATIOPHHIX JIBO®A3HUX TEPMOCHU®OHIB (c. 51-59)

B. 0. Kpaseup, B. I. Konsiun, /1. I. Iypos, M. B. Bopooiios, €. B. IlleBean

[TpuBOAATHCS eKCIIePIMEHTAIbHI IaHi TIOBHOTO TEPMIYHOTO OTIOPY MiTHUX [BO(GA3HUX TepMOCH(OHIB 3 BHYTPIIIHIMI iaMeTpaMu 3 MM,
5 MM 19 MM, toBskiHOIO 700 MM. B sikoCTi TEIIOHOCITB BUKOPUCTOBYBAJICS BOJIA, €TaHOoJ, MeTaHo i ppeon-113. ITpu nposenenni gociken-
Hsl TepMOCcH(DOHN PO3TAIIOBYBAINCS BePTUKAIbHO. [loBXKITHA 30HU HATPIBY 3MiHIOBaIACs Bijft 45 MM /10 200MM, a JIOBKIMHA 30HU KOH/IEH AL
Oyna toctiiiomo i ckmazana 200 my. Koedinient sanoBuenns tepmocudonis aminioBases Big 0,3 10 2,0. Bysio nposeaeno /i cepii ekcrie-
pumenTis. [lepura cepist BizpisHsiiacs Tum, 10 KoedilieHT 3aM0BHEHHST Y TPHOX TePMOCH(DOHIB 3 BHYTPINIHIM jiaMeTpoM 9 MM 3MiHIOBaBCS
Bix 0,3 mo 0,8 mpu oxnakoiit mosxuHi 3o HarpiBy 200 mm. /IpyTa cepist ekcliepiMenTiB MPOBOIUIACS Ha TepMOcHbOHaX 3 BHYTPIITHIMA
aiamerpamu 3 MM Ta 5 MM. IIpu oiHaKOBOI KiJIBKOCTI TEIJIOHOCIS 3MIHIOBaJIACS IOBKUHA 30HH HArpiBy Bix 45 mm 10 200 mm. B pesyusrati
JOCTIIZKEHb OyJI0 BU3HAYEHO, 110 Ha TOBHUI TepMidHIii OMip TepMOCH(OHIB BINIMBAIOTH SIK X TeOMeTprUHi (hakTopy (BHYTPIIITHIN HiameTp
i KoeitienT 3anoBHeH s ) Tak i BU/ Ternonocis. OcHOBHUM (haKTOPOM, KU BIVIMBAB Ha 3HAYCHHST TEPMIYHOTO OMOPY, TAKOK OYB TEIJIOBUI
MOTIK, 10 nepefaBaBcst. 301MbIICHHS TEMIOBOTO TIOTOKY MTPUBOIUIIO 10 CYTTEBOTO 3HMKEHHS TEPMIYHOTO 0nopy. MakCUMaIbHUIN TeTIOBUI
MOTIK BUBHAYABCS MPU MiHIMaJbHOMY TepMidHOMY onopy. /il po3paxyHKy 3HaYeHHsI TEPMIYHOTO ONopy TepMock(OHIB OyI0 OTPUMaHO ABi
6e3pO3MIpHI 3aJIeKHOCTI, SIKi CIpaBeINBI U1 IBOX JianazoHis uncen Peitnomnbaca. st manux uucen Peiinosbaca (10 2000), skiii xapakre-
PHBYE MOYATOK il IEHTPIB APOYTBOPEHHS 1 MOCTYIOBO X 301bIICHHS, MOKazHUK cTymens 6yB —0,8, a jist 6iabiimx ynces Peiinosbiaca ax
10 KPUB0BUX SIBUII[ OKA3HUK CTyTeHs OyB Ha pisai —0,3.

KoouoBi cioBa: miniaTiopHuit TepMocidoH, iHTEeHCUBHICTD TEMJIOBiIaqi, TEPMIYHUN OIMip, TEIIOBHIT MOTIK, TEIIOHOCIH, KoehillieHT
3aII0BHEHHS.
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PO3POBKA MOJIEJI MOIIKO/?KEHHOCTI ®PAKTAJIBHOI CTPYKTYPU OBOJIOHKH TEIJIOBU/ILIIOIOYOTO
EJIEMEHTY AJEPHOT'O PEAKTOPA (c. 60-70)

I1. ®. Bynauos, E. A. Xom’sxk, I. I. Kupucos, K. 0. Bposko, C. €. Kaxsuuii, O. B. Kapnenko

TocnimxyroTrbest Bhisuuni mporecu B CTPYKTYpi MaTepiany 000M0HKN Ternosuistiouoro eaemenrta (TBEJT), BUKIMKaHI PIBHUME YIIIKO-
JUKYIOUNMU iebekTaMu, Ha i 30BHINIHIH i BHYTPIIIHil TOBepXHi i BIVINBAIOTH Ha 3MiHy reoMeTpruHuX napameTpis TBEJI simeproro peakropa.

Bupiuyerbest nmpobiema BIOCKOHAIEHHs Moziesi Tonmkopkenocti obomonkn TBEJ, 3 ypaxyBaHHAM CTPYKTYPHO-(ha30BUX 3MiH y MaTe-
piasti 060TOHKY 3 YIIKOPKYIOUNME JeheKTaMil Ha 30BHIIIHII Ta BHYTPINIHIH MOBEPXHI, /I BCTAHOBJIEHHST (haKTHIHOTO KPUTEPIIO OMiHKN
crymnens repmetnunocti TBEJL



3anporoHoBaHo /Jist OCIKEHHS CTPYKTYPHU Marepiaiy OGOJOHKH 3 YIIKOAKYIOUUMHU gedektaMu (MakpoIopy Ta MiKpOTPIlllMHK),
sSIKa € TIOPUCTOI0 HEOAHOPIZHOW CTPYKTYPOIO 3 (DPAKTATLHUMU BIACTHBOCTSMU CAMOTOAIOHOCTI Ta MACIITabOBaHOCTI, 3aCTOCOBYBATH arapar
¢pakTasbHOi TeOMETPii.

Po3pobuieHo Ta 3anpononosato ¢isuuny mozesb o6osonkr TBEJI, y urisai reomerpuytoi dirypu muiHapononiéHoi dhopmu, sika
JO3BOJISIE JIOCTIKYBATH (DPAKTaIbHI BJACTUBOCTI CTPYKTYPH MaTepiasy MOMIKOIKEHOT 060JOHKM Ta iX BIUIMB HAa 3MiHY FeOMETPHYHUX
mapametpis TBEJIL.

OTprMaHO BIOCKOHAJIEHY MOJIe/Ib MOIIKoKeHocTi obosonkun TBEJI, sika 103BoJsi€ BpaxoByBaT (hpakTajibHi 30iIbIIIEHHS TeOMETPHY-
nux napametpiB TBEJI, as BcranmoBienux 3madend HpakTaIbHOI pO3MipHOCT.

Excriepumentanbhi gocimkentst obononku TBEJI, 3 BUKOPUCTAHHAM CKiH-eDeKTY, MiATBEPAIIN TEOPETHYHI Pe3yJIbTaTH Ta MOKa3aIu
00TPYHTOBAHICTH BUOOPY TPAKTHYHOTO BUKOPHCTAHHSI TapameTpa (hpakTajbHOl PO3MIPHOCTI K e(eKTUBHUNA KPUTEPiil OMIHKK CTYIEHS
repmerrynocti o6onorku TBEJI. ExcriepuMenTaabHO BCTAHOBJIEHO, 10 BeJudyrHa (pakTaabHoi po3aMipHOCTi HopisHioe 2,68, Bianosinae
MaKCUMAJILHUIH CTYIIHD MOIIKO/KEHHsT 000JI0HKH /17151 HerepmernyHoro TBEJL.

KimouoBi cioBa: 06010HKa TEIIOBHIIISIIOUOTO €JIEMEHTa, MOJENb MONIKOIKEHOCTI 060J0HKH, (hpakTaibHa CTPYKTYpa, GpakraibHa
PO3MIpHICTb.



