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For an electric power system (EPS) of the combined propulsion
complex (CPC), working on a constant-power hyperbola (CPH), the
strategy of managing power distribution between propulsion electric
motors and own needs consumers has been improved. The study re-
ported here aimed to reduce fluctuations in current consumption and
load by optimizing voltage controllers and the rotation frequency of
generator assemblies (GA). The system of EPS GA voltage and fre-
quency stabilization was synthesized by determining, in the system of
equations, the dynamics of the values of EPS links’ time constants and
the coefficients that correspond to control parameters. To define the
characteristics of the control signals from the regulators of EPS GA ro-
tation frequency and excitation voltage, the laws that control the speed
and excitation current were calculated. After sampling the coefficients
of the GA speed control regulator, the tasks for the excitation voltage
controller were determined. The methodology of data acquisition was
applied on the basis of a correlation between the EPS characteristics
and the experimental characteristics of GA. The system of EPS dynam-
ics equations was optimized in accordance with the structure and set-
tings of the optimal controller and the probability of a situational error
by using Spearman’s rank correlation coefficient. The optimization has
made it possible to reduce the likelihood of a situational error during the
synchronization of GA and enable the stable operation of GA close to
the mode of operation on CPH. The power controller was tested under
the mode of changing the load of own needs with the power levels of
EPS on CPH in the range of 50-100 % of the rated power. The range
of deviations of the current consumed with an enabled GA rotation
controller was 10 % of the average value. The range of EPS power devia-
tions with the power controller turned on was 5 %.

Keywords: electric power system, constant-power hyperbola, con-
trol system, optimization, correlation analysis.
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This paper reports a study into the influence of the main design
parameters of power transmission lines on energy losses associated with
the corona discharge; a method has been devised to reduce them. The
structure of the split-phase wire, the distance to the ground, and be-
tween the centers of the phases of the line are determined at the design
stage. Based on these structural parameters, the value of specific energy
losses associated with the corona discharge is calculated. Studying the
impact exerted on the amount of losses by each structural parameter
makes it possible at the design stage to determine the structure of a
power transmission line (PTL) with low energy losses. Reducing energy
loss when transporting it along the line is one of the most important
issues in the strategy for the development of the energy industry at the
stage of the “green transition”. It has been established that most struc-
tural parameters have a weak effect on the values of corona losses, and, if
there is a significant impact, the implementation of such solutions leads
to a large increase in the cost of constructing an overhead transmission
line. Based on the analysis of the results of calculations of corona losses
in power transmission lines, it was determined that the corona losses in
the middle phase of the transmission line are much greater than in the
extreme phases. That has made it possible to devise a method for reduc-
ing power corona losses associated with the alignment of the capacities
of all phases of PTL. This effect is achieved by calculating, based on the
developed method, the splitting step of the middle phase of PTL. The
calculation of the splitting step is based on the preliminary determina-
tion of the capacity of the extreme phases and the substitution of calcu-
lated values in the resulting expression for the splitting step. The pos-
sibility of such a reduction in corona losses should significantly increase
the energy efficiency of AC power transmission lines, especially in areas
with large periods of different weather that provoke the occurrence of a
corona discharge on the wires of their phases. This circumstance causes
an increase in this type of power loss.

Keywords: power transmission line, structural parameters of
power transmission line, power corona losses, line phase capacitance.
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Power systems are usually expected to become heavily loaded as
the demand for electrical energy grows and economic consideration
limits the installation of additional transmission and generating capac-
ity. Keeping the bus voltage in the power system within the standard
permissible limits is an important concern to improve the voltage
stability and avoid voltage collapse of the whole power system. The
common and effective way to achieve this purpose is by adding flex-
ible AC transmission line devices to the power system. One of these
devices is static synchronous compensator. In this paper an approach is
proposed to find optimal location and size of static synchronous com-
pensator for improving bus voltage in the power system. A load flow is
conducted to identify the low voltage buses which are the weak buses in
the system and they are considered as suitable buses for static synchro-
nous compensator connection. An objective function is formulated for
optimization process which contains four parts, the voltage deviation,
static synchronous compensator size, active and reactive power losses
of the whole power system. Whale optimization algorithm is used for
the optimization process. The proposed approach is applied on the real
power system of Kurdistan Region using power system simulator for
engineering software for simulating the power system and finding the
optimal size and location of static synchronous compensator for bus
voltage improvement. The results are encouraging for applying the ap-
proach to any power system. What distinguishes this method is that it
accomplishes two things, namely reducing the bus voltage deviation to



zero which means that all bus voltages are within the permissible limits
and minimizing losses as well.

Keywords: voltage stability, voltage improvement, static syn-
chronous compensator, whale optimization algorithm.
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In regions with a continental climate, refrigerators with air-cooled
condensers operate at high condensation pressures during the sum-
mer season which reduces their efficiency and accelerates the wear of
compressors. To reduce condensation pressure, it was proposed to use
radiative cooling which is a way of heat removal through the planet’s
atmosphere to outer space in a form of infrared radiation. A refrigerating
machine with an assembly of condensation heat removal including air
and liquid cooling condensers connected in series has been developed.
To reduce the condensation temperature, a pre-cooled heat-transfer
agent is fed to the liquid cooling condenser during the day hours at high
atmospheric temperatures. At night, the heat-transfer agent is cooled
by radiative cooling.

An experimental study of the operation of a 600 W refrigerating
machine including a sealed piston compressor was conducted. R134a re-
frigerant was used. Supply of pre-cooled heat-transfer agent at +33.1 °C
has provided a reduction of condensation temperature from +47.0 to
+39.1 °C. The study was conducted at an atmospheric air temperature
of +38.0 °C. The degree of pressure growth was decreased by 30 %. The
refrigeration coefficient was increased by 11 %. In comparison with the
conventional scheme with an air-cooled condenser, energy consumption
by the system did not change in the daytime.

The offered scheme of condensation heat removal reduces the pres-
sure of condensation and provides stability for refrigerating machine
operation. It can be used in stationary refrigerating machines at high
daytime temperatures.

Keywords: radiative cooling, energy efficiency, condensation pres-
sure reduction, refrigerating machine.
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More than 60 % of electric energy in industry and agriculture
is consumed by an electric drive. In a number of production mecha-
nisms, machines and aggregates of various industries, synchronous
rotation of several electric motors connected to each other me-
chanically, electrically or technologically is needed. This requires
the use of more complex methods of controlling electromechanical
systems, since two or more electric motors must work in concert
for one load, which, in turn, entails the use of a new element base,
power and control, allowing to implement these technological
cycles of work.

The object of research is a three-motor electromechanical system
interconnected and operating according to the “electric working
shaft” (EWS) system. The main fundamental difference from earlier
works is that they consider a system of coordinated rotation of only
two asynchronous motors, respectively, only one misalignment angle
between two asynchronous motors was taken into account. At the
same time, the conclusions of the moments and currents of the mo-
tors were significantly simplified.

In the proposed study, the number of consistently (synchro-
nously) rotating motors from three and above is taken into consider-
ation. In this case, the number of misalignment angles is assumed to
be equal to the number of engines, that is, three involved in rotation.

The analytical expressions of the basic electromechanical rela-
tions of the “electric working shaft” system with the regulation of the
supply voltage are developed. A method is proposed for calculating
the statistical characteristics of the regulated EW'S system, which is
casy to use and allows calculations in a wide range of rotor misalign-
ment angles at various engine loads.

Keywords: multi-motor electric drive, electric working shaft,
experimental mechanical characteristics, mathematical model, dry-
ing, technological process, synchronizing moment, additional resis-
tance, rotor link, misalignment angle.

References

1. Sadovskiy, I. M. (1948). Soglasovannoe vraschenie asinkhronnykh dvi-
gateley. Moscow-Leningrad: Gosenergoizdat, 210.

2. Sansyzbaevich, 1. S., Sansyzbaevich, I. Z., Nurzhanuly, N. N., Amerg-
alievich, M. S. (2017). Development of algorithm flow graph, mealy
automaton graph and mathematical models of microprogram control
mealy automaton for microprocessor control device. 2017 International
Siberian Conference on Control and Communications (SIBCON). doi:
https://doi.org/10.1109/sibcon.2017.7998502

3. Onischenko, G. B. (2018). Teoriya elektroprivoda. Moscow: Infra-M,
384.

4. Tergemes, K. T. (2016). Mnogodvigatel'nye asinkhronnye elektro-
privody chesal’'nykh apparatov s tiristornymi preobrazovatelyami
napryazheniya. Almaty: KazNTU, 108.

5. Chilikin, M. G., Sandler, A. S. (1981). Obschiy kurs elektroprivoda.
Moscow: Energoizdat, 576.

6. Donskoy, N. V. (2012). Asinkhronnyy dvigatel’ v sistemakh avto-
maticheskogo upravleniya. Cheboksary: Izd-vo Chuvashskogo uni-
versiteta, 284.

7. Masandilov, L. B. (2012). Mashinostroenie. Entsiklopediya. Vol. 4-2.
Elektroprivod. Gidro- i vibroprivody. Kn. 1 Elektroprivod. Moscow:
Mashinostroenie, 520.

8. Frolov, Yu. M., Shelyakin, V. P. (2018). Reguliruemiy asinkhronniy
elektroprivod. Sankt-Peterburg: Lan’, 464.

9. Firago, B. L, Pavlyachik, L. B. (2006). Reguliruemye elektroprivody
peremennogo toka. Minsk: Tekhnoperspektiva, 363.

10. Yakunicheva, O.N., Prokof’eva, A. P. (2014). Proektirovanie elektro-
privoda promyshlennykh mekhanizmov. Sankt-Peterburg: Lan’, 448.

11. Astashev, V. K. (2012). Mashinostroenie. Entsiklopediya. Elektrop-
rivod. Gidro- i vibroprivody. Vol. IV-2. Gidro- i vibroprivody. Mos-
cow: Mashinostroenie, 304.

12. Epifanov, A. P, Guschinskiy, A. G., Malaychuk, L. M. (2016). Elek-
troprivod v sel’'skom khozyaystve. Sankt-Peterburg: Lan’, 224.

13. Kisarimov, R. A. (2012). Elektroprivod. Moscow: Radio i svyaz’, 352.

14. Nikitenko, G. V. (2013). Elektroprivod proizvodstvennykh mekha-
nizmov. Sankt-Peterburg: Lan’, 224.

15. Novikov, V. A. (2014). Elektroprivod v sovremennykh tekhnologi-
yakh. Moscow: Academia, 143.

16. Krylov, Yu. A., Karandaev, A. S., Medvedev, V. N. (2013). Energos-
berezhenie i avtomatizatsiya proizvodstva v teploenergeticheskom
khozyaystve goroda. Chastotno-reguliruemyy elektroprivod. Sankt-
Peterburg: Lan’, 176.

17. Iskakov, R. M., Halam, S., Issenov, S. S., Iskakova, A. M., Beise-
bekova, D. M. (2013). Heat-and-Moisture Transfer at the Feed
Meal Particles Drying and Grinding. Life Science Journal, 10 (12s),
497-502. Available at: https://elibrary.ru/item.asp?id=27889297

18. Iskakov, R. M., Iskakova, A. M., Issenov, S. S., Beisebekova, D. M.,
Khaimuldinova, A. K. (2019). Technology of Multi-stage Steriliza-
tion of Raw Materials with the Production of Feed Meal of High
Biological Value. Journal of Pure and Applied Microbiology, 13 (1),
307-312. doi: https://doi.org/10.22207 /jpam.13.1.33

19. Iskakov, R. M., Issenov, S. S., Iskakova, A. M., Halam, S., Beise-
bekova, D. M. (2015). Microbiological Appraisal of Feed Meal of
Animal Origin, Produced by Drying and Grinding Installation.
Journal of Pure and Applied Microbiology, 9 (1), 587-592. Avail-
able at: https://www.scopus.com/record/display.uri?eid=2-s2.0-
84930038169 &origin=resultslist

DOI: 10.15587,/1729-4061.2022.252352
ANALYZING THE KINETICS IN THE FILTRATION
DRYING OF CRUSHED COTTON STALKS (p. 55-66)

Zagira Kobeyeva

M. Auezov South Kazakhstan University, Shymkent,
Republic of Kazakhstan

ORCID: https://orcid.org/0000-0002-7471-5098

Alisher Khussanov

M. Auezov South Kazakhstan University, Shymkent,
Republic of Kazakhstan

ORCID: https://orcid.org/0000-0002-1563-6437

Volodymyr Atamanyuk
Lviv Polytechnic National University, Lviv, Ukraine
ORCID: https://orcid.org/0000-0002-8707-2319



Zoriana Hnativ
Lviv Polytechnic National University, Lviv, Ukraine
ORCID: https://orcid.org/0000-0001-7252-2789

Botagoz Kaldybayeva

M. Auezov South Kazakhstan University, Shymkent,
Republic of Kazakhstan

ORCID: https://orcid.org/0000-0002-1570-2107

Dauren Janabayev

M. Auezov South Kazakhstan University, Shymkent,
Republic of Kazakhstan

ORCID: https://orcid.org/0000-0002-6522-0536

Lesia Gnylianska
Lviv Polytechnic National University, Lviv, Ukraine
ORCID: https://orcid.org/0000-0003-2924-7165

The drying of crushed plant-derived materials, in particular
crushed cotton stems, is a complex heat-exchange and technologi-
cal task. Resolving this task successfully ultimately determines the
specific energy costs of the drying process and the quality of the
resulting products. The rational drying regime of crushed cotton
stems should ensure the minimum possible process duration, energy
costs, and provide the necessary quality characteristics of the dried
material. To address this issue, it is necessary to investigate the in-
fluence of technological parameters of the process (the temperature
and filtration rate of the heat agent), as well as the thickness of the
stationary layer of crushed cotton stems, on drying kinetics.

This paper has generalized experimental studies into the kinet-
ics of filtration drying of crushed cotton stems during the period of
complete saturation of the thermal agent with moisture.

The influence of the temperature of the drying agent, the speed
of its filtering through a stationary layer of different heights of wet
crushed cotton stems, on the kinetics of filtration drying has been
shown. The study’s results demonstrate the dynamics of moisture
removal at different parameters of the heat agent and the heights of
the stationary layer of crushed cotton stems.

The resulting dependence n=3.3-107¢""-02%, has been estab-
lished, which is used to determine the value of the kinetic coefficient n for
crushed cotton stems; the value of the kinetic coefficient hasbeen calculat-

ed, a=20.74 1/m. The dependence % =1-33-107"¢"" . 2% . 1. 2070
0

has been derived, using which makes it possible to generalize the kinet-
ics of filtration drying of crushed cotton stems during the period of
complete saturation of the heat agent with moisture within the limits of
changing the moisture content of the veneer w{ > w0 >w".

The comparison of the experimental data with those obtained
theoretically has shown that the maximum absolute value of relative
error does not exceed 15.2 %.

Keywords: cotton stalks, kinetics, filtration drying, relative hu-
midity, pressure loss, stationary layer, fibrous particles.
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ONTUMI3BAIIA CUCTEMU YIIPABJIHHA EJJEKTPOEHEPTETUYHOI CUCTEMH, ITPAIIOIOYOI HA
TIIEPBOJIT HE3MIHHOT MOTYKHOCTI (c. 6-17)

B. B. bynamko, A. K. Cananep, B. A. IlleBuenko

Jlna enexrpoenepretnunoi cucremn (EEC) xomGinosanoro npomyabcusHoro komiekey (KITK), mparowouoro Ha rinep6osti HeaMiHHOT
noryskrocti (THIT), Gysra BlockoHaieHa cTparerist yIpaBJiHHsT PO3MOAITIOM TTOTYKHOCTI MisK TPEOHUMHU €JIEKTPOABUTYHAMHY 1 CIIOKHBAYaMU
BJacHux notTped. Lo/ pKeH s IPOBOANIINCS 3 METOIO 3HUKEHHST KOJIMBAHD CIIOKUBAHOTO CTPYMY Ta HABAHTAKEHHS 32 PAXyHOK ONTHMIi3allil
PEryJIsITOpiB HApPyru Ta yactoTn obepranus rexeparopuux arperaris (I'A). Cunres cucremu crabimizaiii vanpyru i yactoru TA EEC
BiZOyBaIocs 3a paxyHOK BM3HAUEHHS B CUCTEMi PIBHAHD AMHAMIKM BeJW4YMH noctiiinux dacy sganok EEC Ta BianosiaHux mapamerpam
KepyBaHHs KoedinienTi. [l BUSHAUCHHST XapaKTEePHCTHK KEPYIOUNX CUTHAIIB PETYJISTOPIB YacTOTH 0OEPTAHHS Ta HANMPYTH 30y/KeHHs TA
EEC 6ysi0 o6paxoBati 3aKOHH PEryJIIOBaHHS MBUAKOCTI Ta cTpyMy 30y uKerns. [licas auckperusaliii koedillieHTiB peryisrtopa KepyBaHHs
mBuaKicTio TA, Gyiu BU3HAYEH] 3aj1aui VIS PETYIATOPA HAPYTU 30y/UKeHHs. Bysio 3acTOCOBAaHO METOAOJIOTII0 300py AaHUX Ha TiAcTaBi
kopeJisii Xxapaktepuctuk EEC 10 ekcnepnmenTtambanx xapakrepuctuk ['A. Ontimisarnis cuctemu piBasub quHamikn EEC y Biamosianocti
JIO CTPYKTYPH Ta HAJIAIITYBAHb ONTHMAJIBHOTO PEryJIsATopa Ta IMOBIPHOCTI TTOSIBU CUTYAIliiTHOI HOMMJIKH 3/1iiICHEHO 32 PAaXyHOK BUKOPHUCTAHHS
koedinienTy xkopeanii R-Crnipmana. OntnMisaris 103BONIA 3HU3UTH HMOBIPHICTD MTOSIBU CUTYAIIIHOI TOMMJIKHY TTiiyac cuHXpoHisarii ['A
Ta 3abesnednTu cTiiiky pobory TA, 6iusbKy 110 pexkumy poboru na THIL. BunpoOyBatus peryastopy HOTYKHOCTI TPOBOAUINCI Y PEKUMI
3MIHU HABaHTAKEHHsS BJAACHUX moTpeb 3 piBHsMu noryxuocti EEC wa THIT B8 mexax 50—100 % Bix HOMinambHOI. [lianmasoH BigxuieHb
CTTOKUBAHOTO CTPYMY TIPH BKITIOUeHOMY peryJisitopi obepranmst A ckimas 10 % Bix cepemnboro 3naventst. [liamazoH BiXWIeHb TTOTYKHOCTI
EEC npu yBiMKHEHOMY PeryJisiTopi MOTYKHOCTI CTAHOBUB 5 %.

Kio4osi cioBa: enexTpoeHepreTuyna cucrema, rinep6osia He3MiHHOT TTOTYKHOCTI, cucTeMa KepyBaHHs1, ONTHMI3aIlisd, KopeJssiiii-
HUIl aHai3.
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PO3POBKA METO/1Y 3MEHIIEHHS BTPAT AKTUBHOI IOTYKHOCTI HA KOPOHY, IKU1 BA3YETbCS
HA 3MIHI KOHCTPYKTUBHUX ITAPAMETPIB JITHII EJJEKTPOITEPE/IABAHHS (c. 18-25)

C. 10. lllesuenko, E. Ony6axinzne, 1. O. lanuabuenko, 1. II. Hazapenko, H. O. CaBuenko, JI. B. Illuakosa

Bukonani socsi/pkeHHsT BIUTMBY OCHOBHUX KOHCTPYKTMBHUX ITapaMeTpiB JIHIN eJeKTpoliepe/ilaBaHHsI Ha BTPaTHU eHeprii 1mos’si3aHi 3
KOPOHHUM PO3PSIIOM Ta Po3po0JIeHO METOJ X 3HMKeHHA. KOHCTPYKITist po3iienieHoro (hazHoro MpoBo/Ly, BiICTaHi 10 3eMJI Ta MiK IIeHTpaMu
(a3 sinii BU3HAYAIOTHCA HA eTamni poekTyBaHHs. Ha 6asi UMX KOHCTPYKTUBHUX IAPAMETPIB PO3PAXOBYETHCS BEJIUYMHA MUTOMUX BTPAT
eHeprii MoB’A3aHNX 3 KOPOHHUM PO3Ps/IOM. BiBUeHHs BIVIMBY Ha BeIMYNHY BTPAT KOKHOTO 3 KOHCTPYKTUBHIX ITapaMeTPiB Jla€ MOKJINBICTDh
Ha eTalli MPOeKTyBaHHsI pO3pOOUTH KOHCTPYKIIiIO JiHii enekrponepenasants (JIEIT) 3 HUSbKMMU BTpaTaMu eHepril. SMeHIIeH HsT BTpaT eHepril
1P TPAHCIIOPTYBAHHA ii 110 JTiHii € OJHIM 3 HalBAKIMBININX MUTAHb CTPATETii PO3BUTKY €HEPreTHYHOI TaTy3i Ha eTalll «3eJIEHOT0 EPEXO/Ly».
BeranoBieno, 110 GibIicTh KOHCTPYKTHBHIX TTAPAMETPIB CTabKO BIUIMBAE HA BEIMYNHU BTPAT Ha KOPOHY,A SIKINO € CYTTEBUIl BILINB, TO
peastizaitist noAiGHUX PilleHb TPU3BOANTD A0 BEJIMKOTO MiBUIICHHS IIiIHI CHOPY/PKEHHS IIOBITPSIHUX JIiHIH esiexTpolepeaBanns. Ha ocHosi
aHaJIi3y pe3yJIBTaTiB PO3PaxXyHKiB BTPAT HA KOPOHY y JIHISAX eJeKTpoliepefaBattst Oy10 BU3HAYEHO, 0 BTPATH Ha KOPOHY Ha cepeHiil (asi
JiHil eekTponepeaBanns Habarato OiibiIi HiXK Ha Kpaiinix (asax. Ile 1amo MOKINBICTH PO3POOUTH METOJL 3HUAKEHHST BTPAT MOTY;KHOCTI Ha
KOPOHY IOB’sI3aHNI 3 BUPIBHIOBaHHAM eMHOCTel ycix das JIETL Ileit ehext 3a6e3medy€eThest po3paxyHKOM, 32 PO3POOJEHIM METOIOM, KPOKY
posiernierns cepentboi daszu JIEIL, PospaxyHok KpoKy posInerierts: 6a3yeThesi Ha ToNepeanboMy BUBHAYEHHI EMHOCTI KpailHixX (a3 Ta
I1i/ICTAHOBKOIO PO3PAaXOBAHMX 3HAUCHb B OTPUMAHMIl BUPA3 /Ut KPOKY PO3IIEIJIeHHs MOKJINBICT TAKOrO CKOPOYEHHS BTPAT HA KOPOHY
MaioTh CyTTEBO migBUIMTH eneproedexrusnicts JIETT 3MiHHOTO cTpyMy, 0COGIMBO B pailoHax 3 BEJMKUMK TIEPIOfaMU BUIIB TTOTO/H, IO
[POBOKYIOTH BUHUKHEHHSI KOPOHHOTO PO3PsIy Ha PoBojax ix das. Il o6cTaBuHa BUKINKAE MiBUIIEHHS TAKOTO BUJLY BTPAT MOTYKHOCTI.

KouoBi cioBa: JtiHisl eeKTporiepe/iaBaHtsl, KOHCTPYKTUBHI TapaMeTpu JIiHil eJleKTporiepesiaBalHts, BTPATH MOTYKHOCTI HA KOPOHY,
eMHICTD hasn JiHii.
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BU3HAYEHHA OIITUMAJIbHUX PO3MIPIB I POSMIIIEHHA CTATUYHOI'O CHHXPOHHOTI'O
KOMIIEHCATOPA AJIA IIIIBUITEHHA HAIIPYTY HA IIMHAX EJIEKTPOMEPEJKI I SHUKEHHA
BTPATOK 3 BUKOPUCTAHHSAM AJITOPUTMY OIITUMI3AII KUTIB (c. 26-34)

Ali Abdulqadir Rasool, Najimaldin M. Abbas, Kamal Sheikhyounis

3asBuyail O4IiKy€EThCsI, 10 eHEeprocucTeMu OYIyTh CHJIBHO 3aBaHTaKeHI 31 3POCTAHHAM MOIUTY Ha eJEKTPOEHEPrilo, a eKOHOMIiuHi
MipKyBaHHsI OOMEXYIOTh YCTAaHOBKY JOJATKOBUX II€pPEJaBaJIbHUX Ta TEeHepylounx noryskHocreil. ITiATpuMaHHs HAUpyru Ha IMIMHI B
€HEePrOCHCTeM] B IOMYCTHMIX MEKaX € BaKJIMBUM 3aBIAHHIM IS TIBUIIEHHST CTablIbHOCTI HATIPYTH Ta 3aM00iraHHs KOJAICY HAPYTH
y Bciil eneprocucremi. Tlomupennm ta epeKTUBHUM CIIOCOOOM OCATHEHHS 1€ METH € J0/IlaBaHHS B €HEPrOCUCTEMY THYYKUX MPUCTPOIB
JiHii nepenadi 3minaoro erpymy. OIHUM i3 TAKUX MPUCTPOIB € CTATHYHUIT CUHXPOHHUI KOMIIeHCATOP. Y Hill pOOOTI IIPOMOHYETHCS MiXi/ 10



MOIIYKY ONTUMAJIbHOTO PO3TAIIYBAHHS Ta PO3MIPIB CTATHYHOTO CMHXPOHHOTO KOMIIEHCATOPA /IS IT/[BUIIIEHHS] HAIIPYTH Ha HIMHAX B €HEPro-
cucremi. IToTik HaBaHTasKEHHsI TIPOBOAUTHCS IS BUSHAYEHHST IIIUH HU3bKOI HANIPYTH, SIKi € CAa0KMMU IIMHAMK B CUCTEMI 1 PO3IJISIIAIOTHCSI
SIK IVHM [T T KJTIOUEHHST CTATUYHUX CHHXPOHHUX KoMiteHcaTtopiB. ChopMyiboBaHoO 1iIb0BY (DYHKIIIIO TIPOIIECY ONTUMI3aILi], 1110 MiCTUTH
YOTHUPU YACTUHU: BIXWJICHHS HAIPYTH, PO3MIP CTATUYHOTO CHHXPOHHOTO KOMIIEHCATOPA, BTPATH AKTUBHOI Ta PEaKTUBHOI IOTYKHOCTI
BCi€i eneprocucTeMu. AJITOPUTM ONITUMI3allii KUTiB BUKOPUCTAETHCS JIJIsI TIpoIiecy onTuMizaitii. [IpormonoBanmii mixin 3acTOCOBYETHCS 10
peasbHOI eHeprocucTeMu periony KypaucTaHn 3 BUKOPUCTAHHSAM CUMYJISITOPA €HEPTOCUCTEMH JIJIsl IHKEHEPHOTO TIPOTPAMHOTO 3a0e3MeUeHHS
JUTST MOJIEJTIOBAHHS €HePTOCUCTEMHU Ta BU3HAUEHHST ONTHMATIBHOTO PO3MIpy Ta PO3TAIIyBaHHS CTATUYHOTO CHHXPOHHOTO KOMIIEHCATOpa
JUIS THABUIIEHHS HANPYTH Ha 1MHI. Pesy/ibrati JoC/IiKeH s T03BOJIIOTh 3aCTOCOBYBATH Tieil miaxia 10 Oyab-aKoi eneprocucremu. I1lo
BiZIPI3HSIE 1Ieil METOJ, 11e Te, 1110 BiH BUKOHYE /IBi pedi, a came: 3MEHIIYE BiIXUJICHHS HAIIPYTH Ha IITIHI 0 HYJIs, [0 03HAYAE, 1110 BCI HATIPYTH
Ha TUHI 3HAXO/SATHCS B IOMTYCTUMUX MeJKaX, a TAKOK MiHiMi3ye BTpaTu.
K040Bi c10Ba: cTabiibHICTh HAIPYTH, MABUILEHHST HATIPYTH, CTATHIHUNA CUHXPOHHIN KOMIIEHCATOP, AJITOPUTM ONTUMI3aIlii KUTIB.
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HIIBUIEHHA EHEPTETUYHOI EOEKTHUBHOCTI XOJIO/IN/IbHOI YCTAHOBKH 3A PAXYHOK
PAQIAIIMHOIO BIABEAEHHSA TEIIJIOTU KOHAEHCAIIII (c. 35-45)

Alexandr Tsoy, Oleksandr Titlov, Alexandr Granovskiy, Dmitriy Koretskiy, Olga Vorobyova, Diana Tsoy, Rita Jamasheva

Y perionax 3 KOHTHHEHTATIBHIM KJIIMATOM Y JITHIO OPY XOJOANUTbHI MAIlTHU 3 KOHAEHCATOPAMH TIOBITPSTHOTO OXOJIO/IKEHHS IIPAIOI0Th
[IpU IIJBUIEHNX THUCKAX KOHJEHCAIlil, 10 3HWXKYE iX epeKTUBHICTD Ta NPUCKOPIOE 3HOC KoMIpecopiB. /LIt 3HMIKEHHsT TUCKY KOH/IeHcallii
MIPOTIOHYETHCST BUKOPUCTOBYBATH PaIialiiiiie 0XOJIOIKEHHSI, SIKE € CIIOCOO0M BiZIBEIEHHS TEMIOTH Yepe3 aTMOochepy MTAHETH B KOCMIYHUI
MPOCTIp y BUIJISAL iH(PauepBOHOro BUIPOMIHIOBAHHS. P03pP0O6JIECHO XOJOANIbHY YCTAHOBKY 3 BY3JIOM BiJBEAEHHS TEILIOTH KOHJEHCAIl],
IO CKJIAJAETHCS 3 TOCIZIOBHO-3'€IHAHNX KOHJICHCATOPIB MOBITPSIHOTO Ta PIAMHHOTO OXOJIO/UKEHHS. BjieHb IIPM BUCOKHUX TeMIepaTypax
aTrMoc(epHOTO TIOBITPS /IS 3HIDKEHHS TeMIlepaTypu KOHJEHCAIlii B KOHJEHCaTOp PIANHHOTO OXOJIO/PKEHHS IOJAETHCS IOTepe/IHbOo-
0XOJIO/PKEHUI TelToHOCi. TeryioHociit 0X0I0/KY€EThCST BHOUI 32 PAXyHOK paialiiiHoro 0X0oJI0KeHHsI.

TIpoBeeHo excriepuMeHTaIbHe JAOCTIZKEeHHsT POOOTH XOJOMIBHOI YCTAHOBKU Ha XoJogoarenti R134a 3 repMeTHYHUM MOPHIHEBUM
komrpecopoM TpoaykTuBnictio 600 Br. IIpu temmeparypi armocdepnoro mnoBitps +38.0 °C mopgava mnomepeaHbo-0X0J0IKEHOTO
TerIoHOoCis 3 TeMiepatypoio +33.1 °C 3abe3nednia 3HuKeHHs TeMIiepaTypu Konjencarii 3 +47.0 1o +39.1 °C. Cryminb miBUIIEHHS THCKY
sumsuBest Ha 30 %. Baenb xonoanabhuii koedirient migsummses Ha 11 %. EHeprocokuBanHsa cucTeMu 3a 100y MPaKTUYHO He 3MIHUIOCS
MOPIBHSIHO 31 CTAHAPTHOIO CXEMOIO 3 KOH/IEHCATOPOM TTOBITPSIHOTO OXOJIOJ[’KEHHSI.

[TporonoBara cxeMa BiJIBEIEHHsS TEIIOTH KOHIEHCAIlil 3HUKYE TUCK KOHeHcalli, 3abesnedye cTabibHICTh POOGOTH XOJOAMIBHOT
ycTaHoBKH. {1 MOKHA BUKOPHCTOBYBATH B CTAI[IOHAPHUX XOJOAMIBHUX YCTAHOBKAX 32 BUCOKMX JICHHUX TEMIIEPaTyp aTMOCHEPHOTO HOBITPS.

KmouoBi cioBa: pajiaiiiiiie 0X0JI0/KeHHS, eHepreTnyHa e(heKTUBHICTD, 3HIDKEHHST THCKY KOH/IEHCaIlil, XOJI0NIbHA MAIITIHA.
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PO3POBKA MATEMATHUYHOTI'O OIIMCY MEXAHIYHHUX XAPAKTEPHUCTHK B3AEMOIIOB I3AHOTI'O
BATATOJBUTYHHOTO EJIEKTPOITPUBO/Y CYIINJIbHOI YCTAHOBKH (c. 46-54)

Sultanbek Issenov, Ruslan Iskakov, Kazhybek Tergemes, Zhanat Issenov

[Tonax 60 % eneKkTpoeHeprii y MPOMUCIOBOCTI Ta CLIBCHKOMY TOCIOIAPCTBI CIIOKUBAETHCS €JEKTPONPUBOIAMU. Y Psijli BHPOOHIUMX
MEXaHI3MiB, MAIIMH Ta arperaTiB Pi3HUX rajyseil MPOMUCIOBOCTI HEOOXITHO CUHXPOHHE 00EPTAHHS EKINTbKOX €leKTPOABUIYHIB, 3'€IHAHIX
Mizk c060I0 MEXaHIYHO, eJIEKTPUYHO 260 TexHomoriuHo. Ile BiMarae 3acTocyBaHHsI GiJIbII CKITAHIX METO/IB YIIPABIIHHS €JEKTPOMEXaHIUHI-
MU CHCTEMaMH, OCKIIBbKY /1Ba 260 GiJibliie eJIeKTPOABUTYHIB IOBUHHI TIPAIIOBATH Y3TOKEHO HA OJIHE HABAHTAKEHHS, 1110, B CBOIO YEPTY, TATHE
3a 06010 BUKOPUCTAHHSI HOBOI €1IeMEHTHOT 0a3H, JKMBJIEHHS Ta yIPABJIIHHS, 110 03BOJSAIOTH PEali3yBaTH 11i TEXHOJIOTIYHI UK POGOTH.

O06'eKTOM JIOCTIIKEHHSI € TPUIABUTYHOBA €JIEKTPOMEXaHIUHA CHCTEMa, B3aEMOIIOB'sI3aHa Ta MPAIOI0Ya 3a CHCTEMOIO <«EJEKTPIYHITI
pobounii Basn> (EPB). OcHOBHA NPUHIMIIOBA BIAMIHHICTH Bij Giibul paHHIX POOIT MOJMATAE B TOMY, IO B HUX PO3IJIANANACA CHCTEMA
Y3TOIPKEHOTO0 O0EPTAHHS TIIBKM [IBOX ACUHXPOHHUX IBUTYHIB, Bi/[TIOBIIHO, BPaxOBYBAaBCs TITBbKH OMMH KyT HECOOCHOCTI MiX IBOMA
ACUHXPOHHUMU ABUTYHaMI. [IpH 1IbOMY BUCHOBKH IIPO MOMEHTHU Ta CTPYMU JABUTYHIB GyJIM 3HAYHO CIIPOIIEH.

VY 3amporoHOBaHOMY JIOCITIIPKEHH] BPAXOBYETHCS KiTBKICTD TTOCIIOBHO (CHHXPOHHO) 00ePTOBUX JABUTYHIB BiZl TPHOX i Buiie. B manomy
BUIAJIKY KiJIBKICTb KYTiB HECOOCHOCTI IPUIMAETHCA PIBHOIO KIJIbKOCTI IBUIYHIB, 3a/(isTHUX B 00epTamHi, TOOTO TPHOM.

P03po6iieHo aHaTITHYHI BUPAa3W OCHOBHUX €JTEKTPOMEXAHIYHUX BiJHOMIEHb CUCTEMHU “€JeKTPUUYHUIT poOounii Bam» 3 PEryIIOBaHHIM
HAIPYTH KUBJIEHHS. 3allPONOHOBAHO MPOCTUI Y BUKOPHUCTAHHI METO/[ PO3PAaXyHKY CTATUCTUYHUX XapaKTePHCTHK PEryJbOBAaHOI CHCTEMU
EPB, akuit 103BoJIsI€ IPOBOUTH PO3PaXyHKHU B IIMPOKOMY Jialla3oHi KyTiB HECOOCHOCTI POTOPA 32 Pi3HUX HaBaHTa)KEHb /[BUTYHA.

KiouoBi cioBa: 6araToABUTYHHUIA €JEKTPOIPUBOJ, €JEKTPUUHUIT poOOUMil Basl, eKCHEepUMEHTATIbHI MeXaHiuHi XapaKTepuCTHUKH,
MaTeMaTHYHa MOJIEeJIb, CYIIKA, TEXHOJIOTIYHIIT IIPOoliec, CHHXPOHI3YIOUNil MOMEHT, JI0/JaTKOBHII OIIip, JIaHKa POTOPA, KyT HECOOCHOCTI.
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AHAJII3 KIHETUKHU ®LUIBTPAIIIMHOTO CYIITHHS IMTIOAPIBHEHUX CTEBEJI BABOBHUKA (c. 55-66)

Zagira Kobeyeva, Alisher Khussanov, B. M. Aramamoxk, 3. 1. Tnatis, Botagoz Kaldybayeva, Dauren Janabayev, JI. Y. Tumismcska

Cynrinus 1moApiGHeHNX POCIMHHUX Marepianis, 30KpeMa oApiOHeHUX crebes GaBOBHHMKA, € CKJIAAHOIO TEMJIOMAaCcOOOMIHHOIO i
TEXHOJIOTIYHOIO 3a/[auelo. YCIIIIHe PO3B'sSI3aHHs IIi€l 3a/a4i, Y KIiHIIEBOMY pe3yJbTaTi, BU3HAUYAE MUTOMI €HEpreTHUHi 3aTpaTy Ha IIPOIeC




CYWIIHHS Ta AKICTh TOTOBOI MPOAYKILi. ParfioHabHIN peskuM CyltiHHs noapiOHeHNX cTebesn GaBOBHUKA IIOBUHEH 3a0€3MeUNTH MiHIMATbHO
MOKJIMBY TPUBAJICTH TPOIECY, €HEPreTHYHi BUTPATH Ta 3abe3MmednTd HeoOXifHI SKiCHI XapakTepuCTHKU BUCYLIEHOTO Matepiay. [lis
BUpIIIEHH 1€l 3a4a4i HEOOXiAHO AOCTIANTH BIUIMB TEXHOJOTIYHKUX MapaMeTpiB mpoiecy (TeMiepaTypd Ta IMBHAKOCTI (BilbTpyBaHHsS
TEIJIOBOTO areHTY ), & TAKOK TOBIIMHU CTAIIOHAPHOTO APy o/ApidHeHnX crebes 6aBOBHUKA HA KIHETHKY CYIIIiHHSI.

[IpoBe/ieni ysarajabHEHHs €KCIEPUMEHTANbHUX AOCHILKeHb KiHeTHKK (DiabrpaliiiHoro cymrinus moapidHenux crebes 6aBOBHUKA B
11epiozii HOBHOTO HACHUEHHS TEIIJIOBOTO areHTy BOJIOTOIO.

[Toxazano BIJTMB TeMIepaTypH CYINIMJIBHOTO areHTy, MBUAKOCTI oTo (ifbTpyBanHs Kpi3h CTAIIOHAPHUIT TTap Pi3HOI BUCOTH BOJOTHUX
nozpibHenux creben 6GaBOBHMKA Ha KiHeTHKY (ijbrpaniiinoro cyminnga. [Ipeacrasieni pesyabraTu JOCHIKEHHSA JMHAMIKU BUAATEHHS
BOJIOTH 32 PI3HUX TTAPAMETPIB TEMIOBOTO areHTY Ta BUCOT CTAIliOHAPHOTO APy MOoAPiOHEHNX cTebes GaBOBHUKA.

Otpumana zanexuicts n=3,3-107¢"*.92*, sriano sxoi BusHAUAIOTH 3HAUEHHs KiHeTHUHOTO KoedilienTy 1, As noapibHennx crebe

¢

2.8 —20,74-H
, 3a

. L . w -
6aBOBHMKA Ta PO3PAXOBAHO 3HAYCHHs KiHeTHuHOTrO KoedinienTta a=20,74 1. Orpumana sanexuicts —=1-3,3-10 Aot v, Tee
0
JIOTIOMOTOIO SIKOT MOKHA y3araJlbHUTH KiHeTUKY (hijabrpaiiiiHoro cyminHs noapibuennx crebes GaBOBHUMKA y TIEPIiO/i TOBHOTO HACUYCHHS

TEIJIOBOTO areHTy BOJIOTOI0 B MEYKaX 3MiHI BOJIOTOBMICTY IINOHY ) 2 ©° 2 W},

TlopiBHIOKOYN €KCIIEPUMEHTANIbHI IaHi i3 TEOPETUYHO PO3PAXOBAHUMU IMOKA3aHO, 110 MaKCHMajbHe abCOJIOTHE 3HAYEHHS BIIIHOCHOI
noxubku He tepesuiye 15,2 %.

KimouoBi cioBa: creGia 6GaBoBHUKaA, KiHeTHKa, (ijbrpaiiiiHe cyiiiHHs, BiIHOCHA BOJOHICTb, BTPATH THCKY, CTalliOHapHUII Imap,
BOJIOKHUCTI YACTUHKH.



