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The object of research is the supporting structure of the
pellet wagon with the actual dimensions of the supporting
elements. One of the most problematic areas is the deter-
mination of the indicators of dynamics and strength of the
supporting structure of the hopper wagon with the actual
dimensions of the structural elements.

A study of the dynamic loading of the supporting struc-
ture of the hopper wagon was carried out. At the same
time, the actual dimensions of the structural elements were
determined by means of field studies. Mathematical model-
ing of the dynamic loading of the load-carrying structure of
a hopper wagon with the actual dimensions of structural ele-
ments was carried out by means of mathematical modeling.
The studies were carried out in a flat coordinate system. The
presence of three degrees of freedom of the supporting struc-
ture of the hopper wagon was taken into account: vibrations
of twitching, bouncing and galloping. Differential equations
were solved in the MathCad software package. In doing so,
they were reduced to the Cauchy normal form, and then inte-
grated using the Runge-Kutta method. It was found that the
maximum value of the acceleration acting on the supporting
structure of the hopper wagon is 38.5 m/s%, which is 2.7 %
higher than the acceleration of the supporting structure with
nominal dimensions.

Computer simulation of the dynamic loading of the sup-
porting structure of the hopper wagon was carried out. The
calculation was carried out using the finite element method
in the SolidWorks Simulation (CosmosWorks) software
package. It was found that the maximum accelerations are
concentrated in the middle part of the supporting structure of
the hopper wagon and amount to 36.2 m/s%. The F-criterion

was used to verify the developed model. The calculations
showed that the calculated value of the criterion is F,=1.09
and is less than the table value F,=3.29. The adequacy hy-
pothesis is not rejected.

The natural frequencies and vibration modes of the hop-
per wagon supporting structure were determined. It has been
established that the values of natural vibration frequencies
of the hopper wagon bearing structure with the actual di-
mensions of the structural elements are within the permis-
sible limits.

The research will contribute to the creation of relevant
developments to extend the service life of wagons that have
exhausted their standard resource, as well as to increase the
efficiency of railway transport operation.

Keywords: hopper wagon, supporting structure, dynamic
loading, service life, railway transport, transport mechanics.
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The object of research is the sound field from linear sound
sources around a rounded noise barrier of the same height and
different angles of inclination of the top part of the barrier. It
is known that the effectiveness of noise protection barriers
depends primarily on the geometric dimensions of the bar-
rier and the relative position of the sound source, barrier and
area of noise protection. A large number of publications have
been devoted to the study of the influence of these factors
and some others, such as the influence of the earth’s surface,
sound absorption, sound insulation of the barrier. However,
these works did not study the effect of the angle of the top
part of the barrier on the change in the barrier efficiency.

In this paper, the reduction of sound levels from linear
sound sources around noise barriers with different inclination
angle of the top part of the barrier is investigated. Rounded
barriers of the same height with different radii are considered,
which made it possible to simulate barriers in which the top
part of the barrier has a different inclination angle. An ef-
fectiveness of such barriers for various locations of the sound
source, which could also affect the establishment of a pattern
of changes in the effectiveness of barriers, is also considered.
In addition, the results were analyzed over a wide frequency
range. The calculation of the field around such a barrier
was carried out using computer simulation using the finite
element method. This method allows to easily change the
geometric parameters of the barrier and the position of the
sound source. The barriers were considered acoustically hard.

Thus, an influence of the inclination angle of the top
part of the barrier on the sound field around the barrier from

various locations of sound sources in a wide frequency range
is analysed. The results must be taken into account when de-
signing noise barriers to reduce noise levels from traffic flows.

Keywords: noise barrier, inclination angle, wide frequency
range, noise reduction, traffic flow noise.
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The object of research is high-strength self-compacting
concrete, which does not require additional vibration during
laying. One of the most problematic issues of high-strength
self-compacting concretes is increased cracking, associated
with large shrinkage deformations of such concretes and their
fragile destruction.

A decrease in shrinkage deformations of concrete was
established when part of the cement was replaced to mineral
additives. This effect is explained by a decrease of the cement
content and, accordingly, a decrease of the chemical component
of the autogenous shrinkage of concrete, and an increase of the
adsorptive binding of capillary moisture by mineral additives,
with reduces the physical drying shrinkage of concrete. In this
case, the type and dispersion of the used mineral additive can
affect to the shrinkage deformations of concrete. A significant
decrease in shrinkage deformations when using metakaolin is
explained by an increase the amount of ettringite as a result of
the reaction of active metakaolin Al,O3 with two-water gyp-
sum of cement. It was found that the replacement of cement
to 10 % of mineral additives leads to a decrease in the value of
the critical stress intensity factor (SIF), which is compensated
by a decrease of the fragility of concrete fracture (an increase

of the area of microplastic deformations). At the same time,
the type of mineral additive used does not affect to the value
of the critical stress intensity factor, but significantly affects to
the fragility of fracture of concrete samples. The introduction
of 10 % mineral additives (to replace cement) had a positive ef-
fect on the retention of flow of self-compacting concrete mixes;
the best results according to this criterion were observed when
using silica fume, fly ash and limestone. All mineral modifiers,
except for silica fume, led to a decrease of the compressive
strength of high-strength concretes on all terms of hardening,
In the case of the tensile strength of concrete at bending and
splitting, with the introduction of silica fume, metakaolin and
fly ash, a positive effect was observed compared to the base
composition without additives.

Comprehensive accounting of the results obtained will
allow a reasonable approach to the design of high-strength
self-compacting concretes with increased crack resistance.

Keywords: high-strength concrete, self-compacting con-
crete, crack resistance of concrete, flexural modulus, stress
intensity factor.
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The object of research is the equivalent circuit of an im-

pulse current generator designed for testing surge arresters.
Calculation of the impulse current generator parameters
when discharging a capacitor bank to a complex nonlinear
load is a difficult task for an analytical solution. Until now;,
the application of surge arrester frequency-dependent models
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was limited to the problems of overvoltage computation.
Surge arrester frequency-dependent models can predict the
residual voltage with high accuracy. This is the reason to con-
sider that surge arrester frequency-dependent models can be
used for calculating the main parameters of impulse current
generators designed for physical testing of surge arresters.

The task of determining the equivalent circuit parameters
required for getting a discharge current of a given waveform
and amplitude in an impulse current generator scheme with
a nonlinear load was solved using circuit simulation.

This article presents the results of studying the processes
in impulse current generator equivalent circuit. In the circuit
a dynamic model of a surge arrester is used as the load model.
For this, an equivalent circuit for the discharge path of the
impulse current generator was drawn up. The parameters
of the circuit elements (including the required number of
capacitors and their charging voltage) are determined, which
are necessary for getting a discharge current of a given stan-
dardized waveform and amplitude. The parameters of the
discharge path are determined for surge arresters of three
different voltage classes. It was found that the relative error
when determining the residual voltage between the terminals
of the surge arrester model does not exceed 3 %.

The work contributes to the further development of cir-
cuit simulation of surge arresters and the expansion of the
scope of surge arrester dynamic models. As a result of the
research performed, the possibility of using surge arrester
frequency-dependent models for determining the discharge
current waveform in impulse current generators is shown.
The research performed is relevant due to the fact that surge
arresters have become a main tool for protecting the insula-
tion of electrical network equipment against external and
internal overvoltages.

Keywords: impulse current generator, surge arrester, high-
voltage capacitor bank.
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The research object of this work is the parameters of
organic light-emitting diodes, namely power and luminous
flux. Determination of these parameters can be carried out
using a photodiode and requires measuring the dark current
of the sensor (photodiode), measuring the current of the
photodiode when illuminated by the LED under investiga-
tion. And also take into account the relationship between the
light flux received by the sensor and its output current, and
take into account the spectral characteristics of the sensor.
Calculate the investigated parameters of the LED based on
the measurements. Carrying out these measurements requires
laboratory instruments and workplace organization, and fur-
ther calculations are routine work.

It is possible to increase the measurement accuracy by
improving the existing methods for measuring the required
parameters, and it is possible to automate the process of
measurements and calculations using a modern micropro-

48

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 1/1(57), 2021



I55N 2664-93969

ABSTRACTS AND REFERENCES: ELECTRICAL ENGINEERING AND INDUSTRIAL ELECTRONICS ﬁ

cessor radioelement base. Microcontrollers are widespread
such radioelements. They have the necessary peripherals
for independent operation and have sufficient computing
power to implement the required measuring device. Its ap-
plication makes it possible to automate the measurement
process, carry out the necessary calculations, save correction
constants, accumulate and process the obtained data, analyze
these received data, exchange data with a computer, etc. So,
the work is aimed at developing a methodology that will al-
low the simultaneous measurement of power and luminous
flux of planar light sources. And also on the feasibility of
this technique in the device and software with the ability to
measure the power of the light source in an arbitrary band
of the spectral visible range. Thus, it is possible to determine
what power in watts a light source emits with the dynamics
of supply currents in the optical bands, knowing the spec-
trum of this source without using glass filters. So, the result
of applying the technique is to determine the power of light
radiation (in watts) or the luminous flux (in lumens) of the
emitter (light sources).

Keywords: optical bands, LED radiation power, WOLED,
microcontroller software.
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The object of research is oil fields at a late stage of their
development. The most problematic issues in the develop-
ment of oil fields are the formation and withdrawal of residual
oil reserves. This problem is especially acute at the late or fi-
nal stage, when the oil productivity of the wells decreases and
the water cut of the production catastrophically increases.
The most acceptable development system in such conditions
is the use of methods for increasing oil recovery and, first of

all, by injecting water into the reservoir. At the same time,
the problematic issue is the lack of reliable information on
the paths of water movement from injection to production
wells and the imperfection of methods for aligning the injec-
tivity profile in injection wells and the flow profile in produc-
tion wells.

In the course of the study, statistically analytical methods
were used to analyze the state of development of oil fields at
a late stage and industrial approbation of methods for tracing
water movement and substantiation of a reagent base to align
the paths of water movement and oil inflow.

A set of reagents and technological methods for ensuring
the regulation of the process of flooding of oil fields at a late
stage of their development have been investigated and de-
veloped. It has been proven that a promising direction is the
injection of a 0.1 % aqueous solution of the Polycar polymer
together with water. This solution first of all penetrates into
highly permeable, water-washed, formation intervals, con-
tributing to the leveling of the injectivity profile, reducing
the water cut of surrounding production wells and increasing
their oil productivity.

Thanks to the research carried out, directions and means
of improving the systems of field development at a later
stage have been developed by organizing targeted (selective)
waterflooding of oil deposits based on high-quality and com-
prehensive control of the movement of filtration flows in the
reservoir. This will ultimately contribute to achieving and
maintaining the design value of reservoir pressure, preventing
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a decrease in the rate of decline in oil production, obtaining
the design value of the sweep efficiency by waterflooding, and
withdrawing residual oil reserves.

Keywords: structure of residual oil reserves, waterflooding
of oil deposits, indicator studies, alignment of the injection
profile.
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The object of research is a mathematical model of a new
design of a vortex heat generator with translational-rotation-
al flow in a variable geometry working space.

One of the most problematic areas in the development of
new and promising designs of heat generators by the method
of physical modeling is the search for its optimal operat-
ing-technological and instrumental-design parameters. The
implementation of a preliminary analysis of such structures
by the method of mathematical modeling will significantly
reduce the time and material costs for the development of
promising designs of heat generators.

The studies of the design of the new vortex heat generator,
carried out by the method of mathematical modeling, made it
possible to determine the range of its operation, to evaluate
the operating-technological and hardware-design parameters
that affect the efficiency of work. Studies of the hydrodynam-
ics of the translational-rotational motion of a viscous fluid
flow in the working space of a new vortex heat generator with
a variable geometry of the working space made it possible to
determine the critical velocity and pressure, the influence of the
geometric parameters of the device on the generation of vorti-
ces that promote cavitation. Model studies were carried out in
the range of fluid load changes in the range from 0.001 m3/s
to 0.01 m?/s. The study of changes in the velocity field in the
channels was carried out for the geometry of the channel with a
taper angle y from 0° to 25°. The width of the working channel
of the space W, varied in the range of 130, 70 and 40 mm.
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It has been established that a good axial symmetry and
smoothness of the coolant flow in the vortex zone along the
swirler screw provides the coolant inlet through a nozzle with
a rectangular cross-section. The dependence of the influence
of the flow area of the nozzle for introducing the coolant into
the vortex zone on the energy efficiency of the vortex appara-
tus as a whole is found experimentally.

The research carried out makes it possible to design
vortex heat generators with geometric parameters that meet
modern energy efficiency requirements. The geometry of the
swirler screw is determined, which increases the efficiency of
the heat generator by 35 % in comparison with similar de-
signs of vortex heat generators given in the literature.

Keywords: vortex heat generator, translational and rota-
tional flow, thermal energy, electrical energy, critical speed,
mathematical model, cavitator.
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OO6’eKTOM [IOCTI/KEHHS € HeCyda KOHCTPYKILiSI BATOHA-OKATHINEBO3a 3 GaKTHYHUMU PO3MipaMil HeCydnx ejeMeHTiB. OHUM 3 HAOIIbIIT
npoGJEMHUX MiCIlb € BUSHAYEHHST MMOKA3HUKIB JIMHAMIKM Ta MII[HOCTI HECY40i KOHCTPYKINii BaroHa-xorepa 3 (hakTHYHUMU PO3MipaMu KOH-
CTPYKIIIHHUX €JTeMEHTiB.

[IpoBesieHO OCTI/PKEHHS IMHAMIUYHOT HABAHTAKEHOCTI Hecy4ol KOHCTPYKIii BaroHa-xorepa. IIpu oMy BU3Ha4eHO (hakTUUHI PO3Mipu
KOHCTPYKI[IIHIX eJTeMEHTIB IISIX0OM HaTYPHUX focaipkenb. [IpoBegeno maremMaTiaie MOIeTIOBAaHHS IUHAMIUYHOI HABAHTAKEHOCTI HECy4oi
KOHCTPYKIIii BaroHa-xorepa 3 GakTUYHUMHI PO3MipaMi KOHCTPYKIIIHUX eJIeMEHTIB IIIIXOM MaTeMaTHYHOro MojemoBants. [lociikeH s
IIPOBeJieH] B IIIOCKil cucteM KoopauHat. /lo yBarm IpUHHATO HASBHICTD TPHOX CTYIEHIB BITBHOCTI HECydoi KOHCTPYKIII BaroHa-xorepa:
KOJIMBAHHS TOCMUKYBAHHS, MiZICKAaKyBaHHs Ta TajonyBaHHs. Po3B’a3anns andepeHiiaTbHuX piBHAHD 3/[ifICHEHO B TPOrPaMHOMY KOMILTEKCI
MathCad. ITpu 1IbOMY BOHU 3BO/IIJINCS /10 HOpMasbHOI (hopmu Kori, a micsist iboro inTerpyBasncs 3a gornoMoroio meroza Pynre-Kyrra. Bera-
HOBJICHO, 110 MaKCHMa/bHa BeJMYHHA TPUCKOPEHHS, sIKe Jlie Ha Hecydy KOHCTPYKIIiIO BaroHa-xonepa ckaatae 38,5 m/c?, mo suie na 2,7 %
3a MPUCKOPEHHs HECYYOi KOHCTPYKIIii 3 HOMiHATBbHUMU po3MipaMu. [IpoBe/ieHO KOMI'IOTEpHE MOJIENIOBAHHS JAUHAMIUHOI HABAHTAXKEHOCTI
Hecydol KOHCTPYKIT BaroHa-xorepa. Po3paxyHOK IIPOBECHUIT 32 METOJOM CKiHUCHUX eJeMeHTIB B nporpamuomy komiuiekci SolidWorks
Simulation (CosmosWorks). Beranosiieno, 1o MakCUMaJibHi TPUCKOPEHHS 30Cepe/sKeH] B Cepe/iHiil YacTHHI Hecy4oi KOHCTPYKIIii BaroHa-
xoriepa Ta ckaanaioTh 36,2 m/c2. Jlna sepudikanii pospobaenoi Mozesi Bukopuctanuii F-kpurepiit. [Ipoeneni pospaxyHKn MOKasajH, 110
PO3pPaxXyHKOBE 3Ha4eHHs KpuTepilo ckiaazae F,=1,09 ta € meninm 3a Tabnyne snadens F=3,29. Tinoresa 1po aleKBaTHICTDb He BiIXU/IAETHCS.

Busnavyeno Biacui yactoTu Ta (GopMH KOJIMBAHb HECydoi KOHCTPYKIli Barona-xorepa. BcraHoBieHO, 10 3HAYEHHS BIACHUX YACTOT
KOJMBAHb HECYYOl KOHCTPYKIIii BaroHa-xomnepa 3 GakKTHIHUMU PO3MipaMi KOHCTPYKIIHHNX eJeMEeHTIB 3HaXO/IAThCS B MEKaX IOy CTUMUX.

I[IpoBeieHi OCTiKEHHST CIIPUATUMY Th CTBOPEHHIO Bi/IMOBIIHIX HAMPAIIOBAHb 1IOJI0 MOOBKEHHS CTPOKY CJIYKOM BaroHiB, siki Budyepria-
JIU CBiil HOPMATHBHUI pecypc, a TAKOXK MiZIBUIIEHHIO e(heKTUBHOCTI eKCITyaTallii 3a/1i3HHYHOTO TPAHCIIOPTY.

Kmouosi cnoBa: Baron-xorep, Hecy4a KOHCTPYKILis, [MHAMIYHA HaBaHTaKEHICTb, PeCypc eKCIIyaTallii, 3a/li3HHYHUI TPAHCIIOPT, TPaH-

CIIOPTHA MeXaHiKa.
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OLUHKA BIUIMBY KYTA HAXWTY BEPXHBOI YACTHHM LUYMO3AXMCHOrO EKPAHA HA HOT'0 EPEKTHBHICTD cropiost 12-16

3aeys B. I

OG6’eKTOM JIOCII/IKEHHST € 3BYKOBE TI0JIe Bijl JIHIHUX JKepest 3BYKY JOBKOJIA OKPYTJIOTO TITYMO3aXUCHOTO €KPaHy OJHAKOBOI BHCOTH Ta
PI3HUX KYTiB HAXUJIY BePXHbOi YacTUHU ekpany. Bizomo, 1o ehekTHBHICTD ITyMO3aXUCHIX €KPAaHiB 3aJIeKUTh HACAMITEPE]T Bil TEOMETPUYHUX
PO3MIpIB eKpaHy Ta B3AEMHOTO PO3TallyBaHHs JUKEpeEa 3BYKy, eKpaHy Ta 00J1acTi iyMosaxucty. JIocIipkeHHIO BILIUBY 11X (GakTopiB Ta jie-
SIKMX THIITNX, TAKUX SIK BILJIMB MOBEPXHI 3€MJIi, 3BYKOTIONIMHAHHS, 3BYKOI30JISAIIIsI €KPaHy, MPUALISAIACA BEJIUKA KiIbKIiCTh yOsikaniii. Oanak
B 1UX poGoTax He OyJI0 POBEIEHE TOCTI/UKEHHS BILIUBY KyTa BEPXHbOI YACTUHU €KPAHy HA 3MiHy e(DEeKTUBHOCTI eKpaHy.

B mamiit po6oTi AOCITIIKEHO 3HIDKEHHS PiBHIB 3BYKY Bifl JIHIHHNX /PKepes 3BYKY OBKOJIA IIYMO3AXMCHNX €KPAHIB 3 PISHUM KyTOM
HaXWJIy BEePXHBOI YACTHHU eKpaHy. Po3IiIstHyTO OKPYTJIi eKpaHu OfiHI€] BUCOTH 3 Pi3HUMH pajliycaMu, M0 JJ03BOJINIIO 3MO/IETIOBATI eKPaHH,
B SIKMX BEPXHS YaCTHHA €KPaHy MA€ PidHuii KyT Haxumy. Takoxk OyJI0 PO3IISHYTO eheKTUBHICTD TAKUX €KPAHIB JIJIsI PI3HOTO PO3TAIlyBaHHS
JUKepeJia 3BYKY, 110 TAKOK MOIJIO TI0O3HAYMTHCS Ha BCTAHOBJIEHHI 3aKOHOMIpHOCTI 3MiHu ehexTrBHOCTI ekpanis. Kpim Toro 6yJio nposeaeHo
aHaJli3 Pe3yJIbTaTiB B IIMPOKOMY JianasoHi 4acToT. Po3paxyHOK OIS IOBKOJIA TAKOTO eKpaHy IPOBOUBCS 3a JIONOMOI0I0 KOMII'IOTEPHOTO
MOJIEJTIOBAHHS i3 BUKOPUCTAHHIM METO/LY KiHIIEBUX eJieMeHTiB. [lanuii crioci6 103BOJIsIE JIETKO 3MIHIOBATH T€OMETPUYHI TTapaMeTpPH eKpaHy Ta
MOJIOKEHHST JKepesia 3ByKy. EKpaHi BBAKATNCS aKyCTHYHO JKOPCTKUMIL. TakuM 4HHOM, GyJI0 POBEIEHO aHAI3 BILTUBY KyTa HAXIILY BEPX-
HBOI YaCTHHU €KPaHy Ha 3BYKOBE I10JI€ JIOBKOJIA eKPaHa 3a Pi3HOTO PO3TAILyBaHH: JpKepes 3BYKY, B IIMPOKOMY Jiana3oni yactor. OTpuMani
pe3yJIBTaTH HEOOXIHO BPAXOBYBATH TIPU MTPOEKTYBAHHI IIyMO3aXICHIX €KPAHIB [JIS1 3HIKEHHS PIBHIB IITyMY BiJl TPAHCIIOPTHUX MOTOKIB.

Kmovogi cnoBa: 111yM0O3aXUCHUI €KPaH, KYT HAXWUJLY, HIUPOKUIL Jlialla30H YaCTOT, 3HVKEHHS PiBHIB IIyMY, IIIyM TPAHCIIOPTHUX MOTOKIB.
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MIABMILEHHA TPILUMWHOCTIHKOCTI BACOKOMILUHMX BETOHIB, 3AATHHX /10 CAMOYLINLHEHHA  cropinxn 17-24

Tposau B. B, Kingpacs B. II.

OG6’eKTOM JI0CIIKEH ST € BACOKOMIIHUIT 6eTOH, 3/aTHUI /10 cCaMOYII{/IbHEHHS, 110 He MoTpebye M01aTKoBoI Bibpaitii npu ykaaganni. O
3 HaliGLIBIT IPOGIEMHNX UTaHb BUCOKOMIIIHUX GETOHIB, 3/[aTHNX 10 CAMOYIIIBHEHHS € Ii/[BUIIEHE TPIl[MHOYTBOPEHHS, TI0B’si3aHe 3 OiIbIIMI
yeamouHuMu ehopMallisiMi Takux GETOHIB Ta IX KPUXKUM pyiHHyBaHHsIM. Betanosieno sMerien s ycajounux gedopMaitiii Getory npu samini
YACTUHU I[EMEHTY MiHepaJlbHUMU nobaskamu. Takuii eherT MOACHIOETHCA 3MEHIIEHHIM BMICTY IIEMEHTY i, BI/IIIOBI/{HO, 3MEHIIEHHSM XiMiuHOI
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CKJIAJIOBOI Ay TOTEHHOT yCaK OETOHY, Ta MOCHJICHHSIM aicOPOIIIHOTO 3B’s13y BaHHSI KATIIAPHOI BOJIOTY MiHEPATbHUME T00ABKAMH, 1110 3MEHIITY€
ismuiy ckmamoBy ycanku 6eTOHy BHACTIIOK BUCHXAHHsL. [IpH 1[bOMY THIT Ta ANCIIEPCHICTD BUKOPUCTAHOI MiHEPATBHOI T0OABKI MOJKYTh BILTH-
BaTH Ha ycaouHi gedopmaitii 6etony. IcToTHe 3MeHIIeHHsT ycanouHux AedopMaitiii Mpu BUKOPUCTAHHI METaKaOJiHY TIOSICHIOETHCS 301/IbIIEHHIM
KIJIBKOCTI HOBOYTBOPEHOTO €TTPUHTITY BHACJI/IOK pearyBaHHst akTUBHOTO AlyO3 MeTakaostiny 3 IBOXBOIHUM TiTcoM 1ieMeHTy. BeranosieHo, mo
3amina riementy 10 % MiHepasbHUX T06aBOK TIPU3BOANTH JI0 3HIKEHHsI 3HAYEHHSI KPUTHYHOTO KoedirienTa inTencuBHocTi Harpyskenb (KIH),
1[0 KOMIIEHCYEThCSI 3HUKEHHSIM KPUXKOCTI pyliHyBaHHst GeTOHY (301IbIIEHHAM MiISTHKY MiKporacTuunux aedopmartiii). B Toii xe uac, Buj
BUKOPUCTAHOI MiHEPaIbHOI 106aBKU He BIIMBAE Ha 3HaueHHst kpurianoro KIH, ase icToTHO BIUIMBaE Ha KPUXKICTh PYITHYBaHHST 3pa3KiB 6eTOHY.
Bsenenns 10 % minepanbHux 106aBOK (Ha 3aMiHY [IEMEHTY ) O3UTUBHO MIO3HAYAIOCS HA 30ePEKEHOCTI PYXOMOCTI OETOHHUX CyMillleid, 31aTHUX
JI0 CAMOYTIJIbHEHHST, HAFKPAIIl Pe3yJITaTH 3 IINM KPUTEPIEM CITIOCTEPITANCh IIPU BUKOPUCTAHHI MiKDOKPEMHE3eMY, 30JI1 BHHECEHHST Ta BAITHSI-
KOBOTO OoporiHa. Bei Mitepanbhi Moandikatopu, KpiM MiKpOKpEMHE3eMY, TIPU3BONIIN JI0 3HUKEHHS MIl[HOCTI BECOKOMIIIHIX OETOHIB Ha CTHCK
Ha BCIX TePMiHAX TBEPIAHEHH. Y BUIAAKY MIITHOCTI GETOHY Ha POSTSAT IIPU 3THHI Ta PO3KOJIIOBAHHI, TIPU BBEIEHHI MIKDOKPEMHE3EMY, METAKAOJIIHY
Ta 30JI1 BUHECEHHSI CIIOCTEPITABCST MO3UTUBHUIT €heKT, TOPIBHSHO 3 6a30BMM CKITAIOM 6e3 106aBOK.

KomruiekcHe BpaxyBaHHS OJ€PKAHIX PE3YJIBTATIB 03BOJIUTH OOIPYHTOBAHO MIIXOIUTHU [0 TIPOEKTYBAHHS BUCOKOMIITHIX GETOHIB, 31aT-
HUX JI0 CAMOYIIITbHEHHS MiIBUIIEHO] TPIIIMHOCTIIKOCTI.

Kmouosi cnosa: BricokoMinHuii 6eToH, GETOH 3aTHUIT 10 CAMOYIIIIbHEHH ST, TPIMHOCTIHKICT GETOHY, MOLYJIb TIPY’KHOCTI, KoedimieHT
IHTEHCUBHOCTI HAIIPY>KEHb.

ELECTRICAL ENGINEERING AND INDUSTRIAL
ELECTRONICS

MOJENHBAHHA EHEPATOPA IMIIY/IbCHUX CTPYMIB A/IA BUIIPOBYBAHHA HEMIHIAHKX OBMEMYBAYIB
NEPEHANPYT 3 BHKOPUCTAHHAM YACTOTHO-3ANMEMHUX MOJAENEN  cropinku 25-29

Tpouenxo E. 0., Bpaxeawuskuii B. 0., Mpouenxo 0. P, Tapax A. 0.

OG6’'€KTOM JIOCTIKEHHST € CXeMa 3aMillleHHsT FeHepaTopa iMITYJIbCHUX CTPYMIB, MPU3HAYECHOTO JUUIsI BUITPOOYBAHHS HEJHIHHIX 0OMEIKY-
BauiB nepeHanpyr. Po3paxyHku nmapaMerpiB refmepaTopa iMIyJIbCHUX CTPYMIB IPH po3psiii GaTapel KOHAeHCaTOPiB Ha CKJIaAHe HeJiHiiiie Ha-
BaHTaKEeHHS SBJISIOTH cOO0I0 CKJIAIHE 3aB/IaHH U1 aHATITUUHOTO po3B’si3Kky. /loTernep 3acTocyBaHHS 4aCTOTHO-3JIESKHIX MO/Ieeil HesliHiii-
HUX 0OMEXKYBadiB MepeHanpyr 0OMesKyBaJIOCsT 3aBAaHHsIMU PO3PAXyHKIB rnepeHanpyr. JacToTHO-3aeKHi Mojiesi HeJIHIHHNX 00MesKyBaviB
[ePEHANPYT J03BOJISIOTh TlepeAGaYnTU 3IUIIKOBY HAIIPYTY 3 BICOKOW TOUHICTIO. e € micTaBoio BBaKaTH, 110 YaCTOTHO-3aJIeXKHI MOeJ
HeJIHIRHUX 0OMesKyBauiB MEePEHANPYT MOKHA BUKOPUCTOBYBATHU /ISl PO3PaXyHKIB OCHOBHUX TIAPAMETPIB TEHEPATOPIB IMITYJIbCHIX CTPYMIB,
NpUsHaYeHuX AJist (PisUUHUX BUNPOOYBaHb HEJTIHITHIX 0OMesKyBaviB epeHarnpyr.

3aBIaHHs BUSHAYEHHSI TTAPAMETPIB €KBIBAJICHTHOI CXEMU 3aMillleHHs1, HeOOXIIHIX /ISt OJIEPIKaHHsI PO3PSIHOTO CTPYMY 3a/IaHOi (hOPMU I amII-
JITY/IA B CXeMi 3 HeJITHIHHUM HaBaHTAKEHHSIM TeHepaTopa iMITYJIbCHUX CTPYMiB OyJIO BUpIIIEHE 3a J0TIOMOTOI0 CXeMOTEXHIYHOTO MOJIE/IOBAHHSI.

Y paniii poboTi npeacTaBaeHi Pe3yIBTATH TOCIKEHHST TIPOIECIB Y CXeMi 3aMillleHHsI TeHepaTopa IMITYIbCHUX CTPYMIB, Y SIKOCTI MO
HABaHTAKEHHsI IKOTO BUKOPHCTOBYEThCS IMHAMIUHA MOJIENIb HEMIHIITHOTO 00MesKyBada mmepeHanpyT. Jlist 1poro OyJia CKJIajieHa eKBiBaleHTHA
CXeMa 3aMilIeHHsI PO3PSIIHOTO KOHTYPY TeHepaTopa iMIyIbCHIX CTPYMiB. BisHaueni mapaMeTpr eleMeHTiB cXeMi (BRIIOYAIOYN HeOOXiTHy
KIJIBKICTh KOHJIEHCATOPIB Ta iX 3apsiIHY HANPYTY), HEOOXI/IHI UIst OIEPsKAHHS PO3PSITHOTO CTPYMY 33/[aHOT CTaHAAPTU30BaHOI (hOpMU I amIl-
gityau. [TapameTpy po3psIIHOTO KOHTYPY BU3HAUYEH] ISl HEJIHITHUX 0OMEsKyBaviB epeHarnpyr TphoxX PisHUX KJIaciB Hanpyru. BeranosieHo,
1110 BifIHOCHA MOXUOKA BI3HAYEHHS 3aJIUIIIKOBOI HAITPYTH HA 3aTUCKAYaX MO/ HeJHIITHOTO 06MesKyBava [epeHampyr He nepeBuInye 3 %.

Po6oTa BHOCUTD BRI Y TIOMAIBIINIT PO3BUTOK CXEMOTEXHIYHOTO MOJIETIOBAHHS HETIHINHNX 0OMEKYBadiB TIepeHarnpyT i PO3IIUPEHHS
obJracTi 3acToCyBaHHA AMHAMIYHUX MOJeIel HeTiHiiiHuX 0OMeKyBauiB epeHanpyr. B pesysbrari mpoBesennx A0CHiKeHb MoKazaHa MOK-
JIMBICTh 3aCTOCYBAHHSI YaCTOTHO-3AIEKHUX MOjleJieil HeTiHIHHNX 0OMeKyBadiB MEPEHANPYT Uil BUSHAYCHHST (DOPME PO3PSITHOTO CTPYMY
B TeHepaTopax iMIyJbcHUX cTpyMiB. [TpoBeeHi A0CaiKeH s € epCIeKTUBHUMUI Y 3B'A3KY 3 THM, 10 HEJiHi#HI 00MexyBadi repeHanpyr
cTanu 060B’I3KOBIM 3aC000M IS 3aXUCTY 13014111 yCTATKYBaHHS €JEKTPUYHUX MEPEXK Bijl 30BHINIHIX Ta BHYTPIIIHIX MEPEHATIPYT.

Kmovoei cnoBa: TeHePaTOP IMITYJILCHUX CTPYMIB, HETIHIHIIT 0OMEsKyBad MepeHanpyT, 6arapest BACOKOBOJIBTHUX KOHIEHCATOPIB.
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PO3POEKA NIOPTATHEBHOI'O NPUCTPOK ANA BUSHAYEHHA IMHHAMIMHUX TA CTATHYHHKX
CBITNIOBUMPOMIHHOHYKX XAPAKTEPUCTHK WOLED cropinku 30-33

TFenbasuncnkmii I I, Kyuii C. A., Bepura A. [, Isawmox X. B, Aynox T. .

OG6’ekTOM JOCTIIFKEHH ST JaHoi poOOTH € TTapaMeTpy OpraHiuHUX CBITJIOAIOAIB, a caMe MOTYKHICTb i CBITJIOBUN MOTIK. BusHaueHHs 1ux
apaMeTpiB MOKHA 3/[IHCHUTH 32 JIOIOMOTOI0 (DOTO/IO/Y Ta BUMAra€ IPOBe/IeHHsI BUMIPIOBAHHS TEMHOBOTO CTpyMy cercopa (doromiony),
BUMipIOBaHHS CTPyMY (DOTOMIONY TIPU OCBITJIEHHI OTO AOCI/PKYBAHUM CBITJIOMIOZOM. A TaKOK BPaxXyBaTH 3aJTEXKHICTh MiK CBITJIIOBIM
II0TOKOM CIIPUIHATUM CEHCOPOM 1 HOro BUXiIHUM CTPYMOM, Ta BpaXyBaTU CIIEKTPa/IbHY XapakTepucTuky ceHcopa. Ha ocHoBi nposegenux
BUMIpIiB PO3paxyBaT IOCTIKYBaH] TapaMeTp cBiTroaiony. [IpoBeeH st TaHNX BIMIPIOBAHb BUMAarae JJabopaTOPHIX MPIJIAAIB i opramisari
PO6OYOro MicIIst, & MOAATBII OOUUCIEHHST € PYTHHHOI POGOTOM.

[TigBuI T TOUHICTD BUMIPIOBAaHb MOJKHA BIOCKOHAJIMBIIN 1CHYIOUi METOAMKH BUMIPIOBaHb HEeOOXIZIHMX MapaMeTpiB, a ABTOMaTU3yBaTU
MPOIIeC BUMIPIOBAaHb i 0GPaXyHKIB € MOKIMBUM 3 BUKOPUCTAHHSIM Cy4acHOI MiKpOITpoIiecopHoi paioereMenTHoi 6aszu. IIInpoko posnoscomke-
HUMU TaKUMU PaioeJeMEeHTaMU € MiKPOKOHTpoJsiepu. BoHu MaoTh HeoOxiaHy nepudepito 11 caMoCTiiiHOT po6OTH Ta MAIOTh OGUMCIIOBAIbHI
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MOTYKHOCTI IOCTATHI /ISt peastizariii moTpiGHOTO BUMIPIOBAIBHOTO IPUCTPOIO. oro 3aCTOCYBAHHS /I03BOJISIE aBTOMATU3YBaTH IIPOLEC BUMIipIO-
BaHHsI, IPOBOANTH HEOOXI/HI PO3PAXyHKH, 30epiraTt KOPEKTYI0Ui KOHCTAHTH, HAKOTITIYBATH Ta 00POOISTH OTPIMAHI afi, TIPOBOINTH aHaTi3
I[UX OTPUMAHUX JAHKUX, OOMIHIOBATUCS TAHUMU 3 KOMITI0TepoM Ta iH. OTske, po6oTa HalpaBieHa Ha PO3POOJIEHHS] METOIMKH, SIKA YMOKIUBUTD
OJTHOYACHE BUMIPIOBAHHS IOTYKHOCTI Ta CBITIOBOTO IOTOKY TJIOMIMHHUX JIZKEPEJT CBIT/IA. A TAKOXK HA peaslizyBaHHsI I[i€] METOIMKH B TIPHJIA/I Ta
nporpamMHomy 3abesredeHHi 3 MOKIMBICTIO BUMIPIOBAHHSI TIOTY/KHOCTI JZKepeJia CBIT/Ia B IOBIIbHIN CMY3i CIIEKTPAIbHOTO BUAMMOTO Jalasony.
TaxyM YMHOM MOJKHA BUSHAUUTH, SIKY HOTYKHICTD Y BaTaX BUIIPOMIHIOE JIKEPeJIo CBIT/Ia IIPU AUMHAMII CTPYMIB JKUBJICHHS Y CMYTaX OITUYHOTO
JiarasomHy, 3HAI0YN CIIEKTP 1IOTO JUKepesia 6e3 BUKOPUCTAHHS CKISTHNUX (insTpiB. OTiKe, pe3ysIbTaToOM 3aCTOCYBAHHSI METOMKN € BU3HAUEHHS
MOTYKHOCTI CBITJIOBOTO BUIIPOMiHIOBaHHS (y BaTax) ab0 CBITJIOBOTO TOTOKY (y JIIOMEHaX ) BUMIPOMiHIOBaua (J7KepeJia CBiT/a).

KmouoEi crosa: CMyTH ONITHYHOTO JTiAlla30Hy, TTOTY/KHICT BUIPOMiHIOBaHHS cBiTaomiony, WOLED, nmporpamHe 3abesnedeHHst MiKpOKOHTPOJIEPa.

TECHNOLOGY AND SYSTEM OF POWER SUPPLY
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AHANMI3 HANMPAMKIB YAOCKOHANEHHA CHCTEM PO3POEKH HAGTOBUX POAOBHLL HA MI3HIM CTAMII  cropivxu 34-38

Hopowenxo B. M., TiTnos 0. C.

O06’ekToM JIoCTiKeHHs € HahTOBI POIOBHINA Ha M3HIH cTaii ix po3podku. HaitGiabin mpodseMHIMI MTUTaHHSIMEI PO3POOKH HADTOBHUX PO-
JIOBUII] € YTBOPEHHSA Ta BUJIYYCHHS 3a/IUIIKOBUX 3aracis Hadtu. OcoOarBO rocTpo I mpodieMa moctae Ha misHiil abo 3aBepiuaibHiii craii, KoJm
3MEHINYETHCST MPOAYKTHBHICTD CBEPAIOBHH 10 HadTI Ta KaTacTpodidHo 3pocTae 06BoAHEHICTh TPOoAyKItil. HaitGinpi IPIiTHATHOO CHCTEMOIO
PO3POGKH B TAKIX YMOBAX € 3aCTOCYBaHHsT METO/[IB MiIBHIEHHS HADTOBUIYYEHHS 1, HACAMITEPE]], TIIJISIXOM HATHITAHHST BOAH B TIacT. [Ipu oMy
MPOOJIEMHUM TIUTAHHSIM 3aJIMIIAETHCS BIICYTHICTD HAMINHOT iH(OpMAIT PO UUISXU PYXy BOAU Bijl HATHITATIBHUX /10 BUIOOYBHUX CBEPJIOBUH
Ta HeJJOCKOHAJICTh METO/IiB BUPIBHIOBAHHsI TIPOMIJIO MPUIMATILHOCTI B HATHITAIBHUX Ta MPOMIIIIO TIPUTIIIMBY B BUI0OYBHUX CBEP/JIOBUHAX.

B xozi nocmizKeH s BUKOPUCTOBYBAIMCS CTaTUCTHYHO-aHATITHYHI METO/IM aHAJIi3y cTaHy po3poOKu HapTOBMX POOBHUII Ha TH3HIN cTail Ta
MIPOMUCJIOBOI anpoarlii METOIIB TpacyBaHHs PyXy BOIM Ta OOIPYHTYBaHHST PeareHTHOI 0a3u /It BUPIBHIOBAHHS MJISAXIB PyXy BOM Ta MPHUILIHBY
nadru. [locipkeHo ta HanpaiboBaHo Habip peareHTiB Ta TeXHOJIONYHNUX NPUITOMIB 3abe3IedeH st PEryIioBaHHs PoIecy 3aBOHeHHs Ha(TO-
BUX POJIOBMII Ha Mi3Hii cTazil ix pospobku. JJoBegeHo, o MepeleKTUBHUM HAIIPAMKOM € HarHiTanHs pazoM 3 Bozaoio 0,1 % BogHoro po3unHy
nosrivepy «lIlomixaps. Ileit po3unH neprmoyeproBo MPOHMKAE Y BUCOKOMPOHUKHI, TIPOMUTI BO/IOIO, TIPOMI>KKHU TIJIACTA, CIIPUSIONN BUPiBHIOBAHHIO
poiio IpUAMaIbHOCTI, BMEHIIEHHIO 0OBOAHEHOCTI OTOUYIOUNX BUAOOYBHUX CBEPIOBHH Ta 30LIBIIEHHIO IX MPOAYKTUBHOCTI 10 HagTi.

3aB/sIKN BUKOHAHUM JI0CJT/UKCHHSIM PO3POOJICHO HAIPSIMKHI Ta 3aC00M YIOCKOHAJICHHS CHCTEM PO3POOKU POAOBUIIL HA TH3HIN cTazil uwis-
XOM opraHizaitii azpecHoro (BUGIpKOBOI0) 3aBOHEHHs HaTOBUX TOKJIA/IIB Ha MIICTaBi IKICHOrO Ta BCeGIYHOT0 KOHTPOJIIO PyXY (inbrpariiimx
MoToKiB B utacti. Ile B KiHIIEBOMY Pe3yJIbTaTi CIIPUATIME AOCSTHEHHIO Ta TATPUMAHHIO POEKTHOTO 3HAYEHHS [LIACTOBOTO THCKY, 3al00IraHHIO
3HIDKEHHST TEMITY TaliHHsT BUAOOYTKY Ha(TH, OTPIMAHHIO IPOEKTHOTO 3HAYEHHST Koe(illieHTa OXOTUIEHHSI TIITACTA 3aBOJHEHHSIM Ta BUITYUEHHIO
3aJIMIIKOBHX 3aI1aciB Ha(TH.

Kmiouosi cnoBa: CTPyKTypa 3aJUIIKOBUX 3araciB HadTH, 3aBOJHEHHA Ha(DTOBUX TTOKIAAIB, IHANKATOPHI TOCIIKEHHS, BUPIBHIOBaHHSA
1podiTio HarHiTaHHs.
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HROCNIIMEHHA TA PO3POBKA KOHCTPYKLII BUXPOBOI'0 TEIVIOTEHEPATOPA METOIOM MATEMATHYHOI'0
MOJENHBAHHA cropimxu 39-43

fipiz B. 0., Kyzaes I. M, Hikonucekwii B. €., Begs B. B, Manarmok A. T, Chlens Peter, lo6ogenxo A. B, Pewernax L. JI.

O0’eKTOM OCII/PKEHHS € MATEMATIYHA MOJIETb HOBOI KOHCTPYKIIil BUXPOBOTO TEIJIOTEHEPATOPA 3 IOCTYIIOBO-00€PTAIBHIIM PYXOM IIOTO-
Ky B poGOYOMY TTPOCTOPI 3BMIHHOT reoMeTpii.

OnHuM 3 Hali6isTbIn MPOOIEMHIX MiICI[h TIPH PO3POOIH HOBKX i MEPCIEKTUBHUX KOHCTPYKIIH TEMIOreHepaTopiB METOA0M (hi3UuHOTrO MO-
JIETIOBAHHSA € TONTyK HOTO ONTUMAJIBbHUX PEKUMHO-TEXHOJIOTIYHUX Ta amapaTypHO-KOHCTPYKTHBHUX HapameTpiB. Peasizattis momepeanboro
aHaUT3y MOMIGHUX KOHCTPYKITIH METOZIOM MATEMATUYHOTO MOJIE/TFOBAHHSI [I03BOJIUTH iICTOTHO 3MEHIIIUTH Yac i MaTepiaibHi BUTPATHU ISt PO3POOKU
TIEPCIEeKTUBHUX KOHCTPYKIIi TersioreHepatopis. IIpoBesieni MeTo10M MaTeMaTUIHOTO MOJIETIOBAHHS JIOCII/IPKEHHST KOHCTPYKITii HOBOTO BUXPO-
BOTO TETJIOTeHEPATOPa O3BOIIIN BUSHAYNTH Tiaa3oH foro po6GoTH, OIHUTH PEKMMHO-TEXHOJIOTIUHI Ta arapaTypHO-KOHCTPYKTHBHI TTapame-
TPH, 110 BIUIUBAIOTH Ha eheKTUBHICTS POOOTH. JIOCIIIZKEHHST TiAPOIMHAMIKI TOCTYOBO-00€PTAILHOTO PYXY MOTOKY B'SI3KOI PIZIMHI B POGOUOMY
TIPOCTOPi PO3POGIEHOTO HOBOTO BIXPOBOTO TETLIOTEHEPATOPA 3i 3MIHHOIO TEOMETPIEI0 POHOYOTO TPOCTOPY MO3BOJIIIIN BUSHAUYNTH KPUTHUHY
LIBUZIKICTD i TUCK, BIUIMB T€OMETPUYHIX ITAPAMETPiB IPUCTPOIO HA FeHEePaIlilo BIXOPIB, M0 CIPHUAIOTH Kasitaii. /locTizKeH s Ha MoJiedti ITPoBO-
JAJTH B liania30Hi 3MiHN HaBaHTaxkerHs o piammi ix 0,001 m3/c 10 0,01 M3 /c. [locmimxents 3MiHNI OIS TIBUAKOCTEH B KaHaTaX TIPOBOIIOCS
JUISE TeOMeTPiT KaHaury 3 KyToM KoHycHocTi y Biz 0° 1o 25°. [Tupuna pobodoro Kanary mpocropy Wn amintosasacs B gianazoni 130, 70 i 40 mm.

BeranosiieHo, 1110 XOpOoIiy 0CbOBY CHMETPIIO Ta IJTABHICTb MOTOKY TEIJIOHOCIST Y BUXPOBIiil 30H1 Y3/I0BK IBUHTA-3aBUXPUTEIsT 3a0e311edye
BXI/[ TEIJIOHOCIST Yepe3 COILIO 3 TPSMOKYTHUM TepeTHHOM. EKcliepnMeHTaIbHO 3HANIEHO 3aIeKHICTh BIUIMBY ITPOXIi/THOTO MEPeTHHYy COILIa
JUUIS BBEJIEHHSI TEIJIOHOCISI B BUXPOBY 30HY Ha eHeproedeKTUBHICTh POOGOTU BUXPOBOTO alapaTy B IiJIOMY.

[TpoBezieni gocizKeHHS 03BOSAIOTH TPOEKTYBATH BUXPOBI TEIIJIOT€HEPATOPH 3 TeOMETPIHYHIMI ITapaMeTpaMy, SIKi BiZIIIOBIAI0Th cydac-
HIIM BHMOTaM eHeproedekTuBHOCTI. BiuaHaueHa reoMeTpisi TBUHTA-3aBUXPUTEST, SIKUH MABUIITY€E eeKTHBHICTH POGOTH TEIIoreHepaTopa Ha
35 % B MOPIBHSAHHI 3 aHAJIOTIYHUMU KOHCTPYKISIMUA BUXPOBUX TEIJIOTEHEPATOPIB, HABEACHUX B JIITEPATYPI.

Kmo4oBi cnoBa: BIXPOBUil TEMJIOreHEPATOP, MOCTYMATBHO-06EPTAIBHIN PYX TTOTOKY, TEIIOBA €HEPTisl, €IEKTPIHYHA €HEPris, KPUTIHIHA
LIBU/IKICTDB, MaTeMaTUYHA MOJIEJIb, KaBiTaTOP.
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