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Faults in the power system generally provide considerable changes
in its quantities such as under or over-power, over-current, current or
power direction, frequency, impedance, and power factor. Reading data
related to both currents and voltages is usually involved for detect-
ing and situating the fault on the transmission network. These days,
any outage of power in a power grid leads to heavy financial losses for
commercial, industrial, and domestic consumers. Random and irregular
faults in transmission grids contribute significantly to events of power
outages. A significant contribution of this study is a new technique for
simulating a multiple simultancous faults model. The recommended ap-
proach is an effective technique for detection, classification and localiza-
tion of faults in transmission networks of electric power. To attain this
objective, a training procedure and a neural network simulation were
carried out using m-file in MATLAB. A virtual bus has been proposed to
analyze the fault which happens on the transmission line and bus. This
technique has been applied on the IEEE 14 bus and multiple simulta-
neous faults have been mentioned in this study. The fault situations
are simulated in m-files through the two-port network performance
method, which is a highly enhanced scheme in comparison to the exist-
ing methods. The results have been arrived upon by subjecting different
buses to varying types of fault. The results provide comprehensive in-
formation regarding fault current, post-fault voltages, and fault MVA on
all the buses. The values at the bus for voltage, power consumption, and
phase angles were specified. As suggested by the findings of the simula-
tion, the proposed methodology is an effective technique for detection,
classification and localization of faults.

Keywords: simultaneous faults, artificial neural network,
fault detection, classification, two-port network.
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The widespread use of electricity determines the development
of new methods for effective control of electrical energy consum-
ers in the face of changing constraints. A model of a decentralized
control system for a group of electric room heaters based on the
collective behavior of automatic machines interacting with a ran-
dom environment with a limited resource distribution is studied.

The considered problem differs from the known ones in that
the distribution participants are limited in the use of the resource
by the “all or nothing” condition. This means that each electric
heater at the current time can use a fixed amount of energy re-
sources or refuse it, and the third is not provided. The decision
to connect the heaters to the electrical network is made when
performing the Nash equilibrium. The Nash equilibrium condi-
tion in this work means that the unused power of the electrical
network is lower than the power of any heater not connected to
the electrical network.

The self-organization procedure of a group of electric heaters
is studied. A model of a control system for electric heaters has
been developed with the task of distributing a limited resource of
electrical energy based on Nash equilibrium, using the principles
of decentralized control, information technologies for the develop-
ment and implementation of control actions by a group of heaters.
The experiments carried out have confirmed the effectiveness of a
decentralized electric heating control system and allow us to rec-
ommend it for practical use. It is shown that the proposed approach
opens the way to the construction of cost-effective intelligent elec-
tric heating systems.

Keywords: decentralized control system, limited resource dis-
tribution, collective behavior of automatic machine, electric heating.
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The proposed engineering and technological solutions are aimed
at improving the operation of a low-temperature drum grain dryer
by using a combined mechanical vibration exciter, with the further
justification of low-temperature regime parameters. Existing vibration
technologies imply the high-temperature drying of food grains with
further utilization of spent heat carrier for reheating it. In this case,
the high-temperature drying of cereals and seed crops (grains, onions,
etc.) does not make it possible to maintain high germination, empha-
sizing the need for low-temperature treatment, which, in this case,
reduces the efficiency of spent heat carrier. Therefore, to improve the
efficiency of the drying process and technology, it has been proposed to
employ vibration low-frequency technologies that ensure seed quality.

The trajectory and the kinetic energy of the drum container with
a combined mechanical vibration exciter have been calculated for the
improved vibratory drum grain dryer. The rational vibration intensity
for seed drying providing the following kinetic characteristics has been
established: vibration speed, to 0.03 m/s; vibration acceleration, 30 m/s?
vibration intensity, 2.6 m?/s% at amplitude vibration not exceeding
2 mm. Tt has been also established that the intense warming of a barley
layer occurs at a temperature of 50 °C and a humidity of 13.5 %, the final
temperature is 42.4 °C, and, at 40 °C, is, accordingly, 35.4 °C. This has
confirmed that the low-temperature drying of barley seeds of the variety
“Stalker” (Ukraine) takes place during the periods of constant and fall-
ing drying speed characterized by a high level of germination (95..93 %).

Keywords: cereal crops, grain dryer, drum container, kinetics, com-
bined mechanical vibration exciter, vibration intensity, vibration speed.
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The study to investigate the thermal performance of solar cooker
using a spot Fresnel lens for concentrators of solar thermal energy is
conducted.

The main objectives of the present work are:

a) to develop a new design of the cooking pot of solar cooker as
an absorber of solar thermal from a spot Fresnel lens;

b) to analyze the relationship of several temperature parameters
in the cooking pot with the thermal efficiency of the Fresnel solar
cooker (FSC);

¢) to conduct field test by heating test and cooling test to obtain
a performance characteristic of FSC.

The experimental test was conducted at Brawijaya University
(7.9553°S, 112.6145°E), East Java, Indonesia during August — Sep-
tember 2019. The Fresnel lens operation method uses the azimuth
manual tracker to concentrate direct normal irradiance (DNT). The
measurement of Direct Normal Irradiance (DNI) was made by the
SM 206 Solar Power Meter and placed on the FSC frame. A new
design of solar cooking pot has been developed. That is a cylindrical
shape for boiling water and food cooking with a cone cavity as a solar
collector. While on the cooking pot, the temperature sensor is placed:

1) ambient temperature;

2) cooking pot temperature;

3) focal point temperature on the receiver surface;

4) water temperature in the solar cooking pot.

It is connected to the Digi-Sense 12 CH-Scanning Benchtop
Thermometer for temperature data acquisition system. The mea-
surement of wind speed was made by Cup Anemometer ABH-4224.
The procedure for testing the FSC was developed based on existing
international testing standards. The receiver/cooking pot was tested
for thermal performance characteristics of cooking by conducting
the following tests:

1) no-load test;

2) water heating and cooling tests.

The experimental results show that the average stagnation
temperature in a cooking pot with a conical cavity receiver was
267.35 °C. The receiver shape with a conical cavity has better heat
transfer capability and low heat losses, hence, making it suitable for
applications on FSC. DNT +850 W/m produces a focal point tem-
perature of 1064 °C, a heat removal factor of 7.39 W/m . °C, and an
optical efficiency factor of 0.312. Therefore, the thermal efficiency of
the FSC is 27.72 %. The thermal efficiency tends to decrease until
the end of the process due to the influence of the optical efficiency
factor.

Keywords: Fresnel lens, solar cooker, solar energy, solar cooking
pot, receiver, conical cavity, temperature, heat removal factor, optical
efficiency factor.
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Increasing the temperature of inlet water is one way to increase
solar distillation efficiency. Heat recovery using double glazing is a more
straightforward way to raise the temperature of inlet water. In previous
studies, the incoming water temperature was raised using additional
equipment such as a solar water heater collector or utilizing the heat
of wastewater from another water distillation system. The earlier stud-
ies’ technique caused solar water distillation to be complicated, and
the manufacturing cost was expensive. Heat recovery is a process of
utilizing heat condensation of water vapor to increase the inlet water
temperature. In conventional solar distillation, condensing heat is not
used and wasted into the environment. Double glass is two glasses ar-
ranged in parallel, one on the top of the other. The distance between the
glasses is 2 mm. The bottom glass is a 1 m? distillation cover glass. Water
flows between the bottom glass and the top glass before entering the
distillation model. The inlet water receives heat condensation so that
the temperature rises. The increase in temperature causes heat loss to
decrease and leads to efficiency improvement. This study aims to reveal
the effect of heat recovery using double glazing to improve solar distil-
lation efficiency. The study was conducted with laboratory experiments
and simulations. The thickness of the bottom and top glass and the
top glass area influence the heat recovery process. This study used two
variations of glass thickness, namely 3 mm and 5 mm. The area of the
top glass was varied by 0.1, 0.5, 0.7, and 1.0 m?. The maximum efficiency
improvement compared to distillation without heat recovery obtained
is 39.6 % with a glass thickness of 3 mm and 51.0 % with a glass thick-
ness of 5 mm achieved in the variation of the top glass area of 0.1 m*

Keywords: heat recovery, double glazing, inlet water tempera-
ture, efficiency improvement.
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The optimal choice of compressor oil and the use of nanopar-
ticles as additives are a promising way to improve the efficiency of
vapor compression refrigeration systems. The main barrier for the
practical implementation of this approach in the industry is the im-
possibility of the theoretical prediction of the expected effects on the
performance parameters of the refrigeration system.

Experimental data for the cooling capacity, compressor power
consumption and coefficient of performance (COP) during opera-
tion of the experimental setup (refrigeration system with Embraco
Aspera EMT6152U compressor) have been obtained. R290 refrig-
erant and four different compressor oils (RENISO SP46 alkylben-
zene oil with the viscosity of 46 mm?s ! at 40 °C, and the same oil
containing 0.223-10 kg-kg! of fullerene Cgy, ProEco® RF22S
polyester oil with the viscosity of 22.26 mm?*s™ at 40 °C and the
same oil containing 6.837-10"* kg-kg'of fullerene Cgp) have been
used. The experiment was performed at the refrigerant condensing
temperature of 318.5+1.0 K and in the evaporating temperature
range of 252..271 K.

When using the two pure oils, the compressor power varied by
2..3 %. The effect of the presence of fullerene Cgy on the compressor
power was different for different oils. The use of a more viscous oil,
as well as the presence of fullerene Cg in the oil, leads to an increase
in cooling capacity. The application of the less viscous oil ProEco®
RF22S contributes to an increase in COP (up to 20 %) at the evapo-
rating temperatures near 270 K and has no effect on the COP at low
temperatures in comparison with RENISO SP46 oil. The presence
of fullerene Cgy in both oils contributes to an increase in COP up to
15...20 % in the whole range of the studied evaporating temperatures.

Therefore, the expediency of adding the fullerene Cgy into com-
pressor oils in order to increase the energy efficiency of the vapor
compression refrigeration system without its modernization has been
confirmed.

Keywords: R290, compressor oil, fullerene Cg, vapor compres-
sion refrigeration system, coefficient of performance, energy saving.
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The systems maintaining thermal regimes are a necessary com-
ponent of thermally-loaded radio-electronic equipment, without
which its operation is impossible. The uneven distribution of heat
emitted by components such as semiconductor lasers, receivers of
intense infrared radiation predetermines the preference of thermo-
electric coolers for them. The joint application of a cooler and a
heat-loaded element significantly tightens the requirements for the
reliability indicators and the dynamic characteristics of the cooler.
The cause is the influence exerted by the temperature gradients in
the soldered joints between different materials of thermoelements

and the electrode of the substrate. The main parameters of thermo-
electric coolers are the number of thermoelements and the value of
the working current. When targeting the design of thermoelectric
systems for ensuring thermal regimes based on reliability indica-
tors, the optimization of the problem for the following set has been
proposed: the number of thermoelements, the working current, and
the relative intensity of failures. At the fixed branches’ geometry,
decreasing the number of thermoelements leads to a decrease in the
heat load, which can be compensated for by increasing the working
current of the thermoelectric cooler. A ratio has been derived for the
relative working current corresponding to the minimum size of the
set. Using the set makes it possible to choose the required working
current, for which there is an extremum, which optimizes the process
of control over the cooler. The win in the refrigeration factor, com-
pared to the mode of maximum cooling capacity, is 15 %. This dem-
onstrates the advantage of a comprehensive indicator, which allows
the development of systems enabling thermal modes for practical
application, in particular, on-board systems for which energy con-
sumption is critical. The originality of the results obtained is related
to a comprehensive criterion for the basic performance indicators,
which has a minimum

Keywords: thermoelectric cooler, thermoelements, working cur-
rent, failure rate, time to enter a mode
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The expediency of using “dry” cooling systems for technological
products is considered. The expediency of using flat-oval tubes with
incomplete finning as heat exchange surfaces of air coolers is shown.
The transfer of the operating mode of air coolers to the operating
mode with the fans turned off during a certain time of the year is
substantiated. Installation of an additional exhaust tower can lead
to energy savings for the fan drive up to 55 %.

The technique of numerical modeling and experimental study
of the flow structure in a package of flat-oval tubes with incomplete
finning under natural draft conditions is presented. Experimental
studies and computational fluid dynamics (CFD) — modeling of the
flow structure and averaged velocity fields in a package of flat-oval
tubes with incomplete finning under natural draft conditions are
carried out. The obtained numerical and experimental distribu-
tions of velocities and temperatures near the surface of the tubes
and in the wake behind them give an idea of the features of the
flow around the tubes and the effect of the flow structure on the
intensity of their heat transfer. It was found that the hydrodynamic
flow pattern in a stack of flat-oval tubes according to the results
of CFD modeling corresponds to the classical concepts of hydro-
dynamics. The absence of a part of the finning in the aft part of
flat-oval tubes with incomplete finning, where the formation of the

aft circulation zone is observed, is substantiated. The verification
of the CFD-modeling data and the data of the experimental study
on the determination of the average velocities and temperatures in
the flow behind the pack of flat-oval tubes with incomplete finning
is carried out. The verification results indicate that the average
numerical simulation error does not exceed 18 %. It is shown that
to determine the optimal, from the point of view of heat transfer,
geometric parameters of a number of flat-oval tubes under natural
draft conditions, it is advisable to use CFD modeling.

Keywords: energy saving, heat transfer, flat-oval tube, trans-
verse finning, package, natural draft.
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This paper reports the results of an experimental study of the
prototype rotary-piston air motor RPD-4,4/1,75 in the form of speed
characteristics.

The maxima of the air motor’s performance effective indicators
have been determined, as well as the rotation change ranges that
correspond to them.

It has been established that for the intake receiver’s air pressure
change range within 0.4..0.8 MPa the maximum value of effective
power is 1.7...2.5 kW. In this case, the maximum value of the torque
and mean effective pressure for a given pressure range in the intake
receiver is 17.0...18.2 N-m and 0.13...0.18 MPa, respectively.

The dependence has been derived of the hourly air consumption
on the rotations and pressure in the intake receiver. Depending on
the test mode, the hourly air consumption is within 25...226 kg/hour.

Tt has been established that the minimum values of the specific
effective air consumption correspond to 800...1,000 rpm. Thus, for
a maximum value of air pressure in the intake receiver of 0.8 MPa,
the specific effective consumption is 60.8...93.2 kg/(kW-h), for
the minimum value of 0.4 MPa — 49.7...81.3 kg/(kW-h).

The potential of the adiabatic expansion capacity has been
determined, brought to the air motor, as well as the effective
adiabatic efficiency. The maximum efficiency of the air motor cor-
responds to 800...1,000 rpm. In this case, the maximum efficiency
value was achieved at a pressure in the intake receiver of 0.4 MPa;
it is 0.41.

The dependences have been derived of the change in the pres-
sure of spent air in the exhaust receiver, the maximum value of
which does not exceed 0.075 MPa.

Keywords: rotary-piston air motor, energy performance indica-
tors, operating parameters, hourly consumption, expansion.
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HOBU MIJAXI 10 BUABJIEHHS TA KJIACU®DIKAIT MHOKUHHUX HECITPABHOCTEI B CUCTEMI
IEEE 14-BUS (c. 6-16)

Ibrahim Ismael Alnaib, Omar Sh. Alyozbaky, Ali Abbawi

HecmpaBHOCTI B éHEProcucTeMi 3a3BUYall TPUBOAATD /10 3HAYHUX 3MiH y BEIMYNHAX, TAKHX K HEAOCTATHST a00 HAIMIITKOBA TOTY/KHICTh,
MepeBaHTAKEHHsT 110 CTPYMY, HAMPSMOK CTPyMy abo IOTYKHOCTI, 4acToTa, MOBHUH Omip i KoedimieHT noryskuocti. st BUABICHHS i
BHU3HAUCHHS MiCI[SI HECIIPABHOCTI B Mepeski eJleKTpollepe/iaui BUKOPUCTOBYETLCS 3UNTYBAHHS IAHUX, 1110 BITHOCATLCS SIK JI0 CTPYMIB, TakK 1 10
Hanpyr. Y Haui aui 6y/b-sSKe BiIKIIOUeHHS eJIeKTPOEHEPTii B eIeKTPOMePEsKi TIPU3BOAUTD 10 BEIMKIX (hiHAHCOBUX BTPAT JJIsi KOMEPIiITHUX,
[POMUCJIOBHX i TOGYTOBUX CIIOXKMBAYiB. BUNaIKOBI i HEPETYIISPHI HECIIPABHOCTI B MEPEKAX €IEKTPOIEPEIaui 3HAYHO CIIPUSIOTH BHHUKHEHHIO
nepe6oiB B MOmaui eTeKTpoeHeprii. ICTOTHUM BHECKOM MAHOTO MOCJIKEHHS € HOBMH METOI MOJETIOBAHHS MHOKMHHUX OJHOYACHUX
HecTpaBHOCTeil. PekomMenmoBanuii mifxiz € eekTUBHIM METONOM BUSIBIEHHS, Kiaacudikalii Ta Jiokamisalii HecrpaBHOCTEN B Mepeskax
esiekTporiepenadi. /[yt qocsirHeH s wiel MeTn OyJia mpoBe/IeHa MPOIe/yPa HABYAHHS Ta MOJICJIOBAHHS HEWPOHHOI MEPEKi 3 BUKOPUCTAHHIM
m-daitry B MATLAB. [lnst anasnisy HecnpaBHOCTEH, 1110 BUHUKAIOTH Ha JIHII esekTporepenadi i mmHi, Oysia 3ampornoHoBaHa BipTyajbHa
mura. [leit meroa 6ys 3acrocosanuii va mmni IEEE 14. Y panomy nocuigzxenni 6ysio sragano Kijibka ofHouacHuX HecrpasHocTeil. Curyarii
HECIIPABHOCTEH MOZIETIOI0THCS B M-aiiyiax 3a JOTTOMOTOI0 METO/LY OIiHKH MTPOYKTUBHOCTI YOTHPHUIIOTIOCHUKA, SIKMIT € 3HAYHO TIOJIIIIIIEHOI0
€XeMOIO B IOPIBHSAHHI 3 icHYI0uMMU MeToiaMu. Pesysibrat Oy oTpuMani, miyiaiouu pisHi MU PIsHUM TUIIaM HeclipaBHocTeit. PesysraTu
HA/[Al0Th BIYEPIIHY iH(OPMAILIIO ITPO CTPYM KOPOTKOTO 3aMUKAHHSI, HATIPYTY IiCJIs KOPOTKOTO 3aMUKAHHS 1 IIOTYKHICTh KOPOTKOTO 3aMUKAHHS
Ha BCiX MmrHaX. Bkazani 3HaueHHs HAPYTH Ha MIIHI, CTIOKIBAHOI MOTYKHOCTI 1 (a30BUX KyTiB. SIK MOKA3ylOTh pe3yJIbTAaTH MOAETIOBAHHS,
3AIPOIIOHOBAHA METOIUKA € e(heKTUBHUM METOJIOM BUSBJICHHs, Kaacudikallii Ta Jokasisalii HecIipaBHOCTEIl.

KimoyoBi cioBa: ofiHoYacHi HECITPABHOCTI, NITyYHA HEHPOHHA Mepeska, BUSBJICHHS HECTIPABHOCTEIH, KIacndikallis, JOTHPUIIONIOCHUK.
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NIABUITEHHA EOEKTHUBHOCTI PO3IIO/ALTY EJTEKTPUYHOI EHEPITI ITPU JEINNEHTPAJII3SOBAHOMY
KEPYBAHHI EJIEKTPTYHUM OITAJIEHHSM HA OCHOBI PIBHOBATI'Y HEIIA (c. 17-23)

0. M. 3acaascokuii, B. B. Tkauos, K. B. CocHin

[ITupoke BUKOPUCTAHHS €JIEKTPUYHOI eHepril 11pu 06irpiBi/0X0/I0/Ke ] TTOBITPsT Y MPUMIIIEHHAX 00YMOBIIIOE PO3POOKY HOBUX METO/IIB
eEeKTUBHOTO KePYBaHHSI CIIOKUBAYaMK €JIEKTPUYHOI eHeprii Ipu HasgBHOCTI OOMEKEHb, MO 3MIHIOIOTHCS. JIOCTIIKEHO MOIENb CUCTEMU
JIENEHTPATI30BAHOTO KePYBaHHS TPYIIOI0 €JIeKTPUIHUX 00ITpiBaviB MPUMIIIEHHS Ha OCHOBI KOJIEKTHBHOI IIOBEATHKI aBTOMATIB, B3AEMOII0YNX
3 BUIAJIKOBUM CEPEIOBUIIEM TIPH PO3TIOLI 0OMEKEHOr0 pecypcey.

PosrisinyTa 3ajiaua BiPI3HAETHCS Bi/l BIIOMUX THUM, 10 YYaCHUKH PO3IOJLIY 0OMEKEeHI Y BUKOPUCTAHHI PeCypcy YMOBOIO «Bce abo
HiYoro». [le 03HauaE, 110 KOKEH eJeKTPUYHUI HATPiBay B IIOTOYHUIT MOMEHT Yacy MOJKe BUKOPHCTOBYBaTH (ikcoBaHuUii 06¢sAT eHepropecypey
a0 BIIMOBHTHCS BiJl HBOTO, @ TPETHOTO HE HAMAETHCs. PIlIEHHS PO MiIKIIOYEHHS HArPiBaviB 70 €JEKTPUYHOI MEPEsKi IPUIIMAETBCS TIPU
BuKoHanui pisHosarn Herra. YmoBa pisHoBarn Herna B 11iii po6oTi o3Havae, 1o HeBUKOPUCTaHa TOTYKHICTh eJIEKTPUYHOT Mepeski HIKYe, HizK
[IOTY>KHICTb 6y;u;—9u<oro HarpiBaua He IiJ[KJI0YEHOT0 /10 eJIEKTPUYHOI MePexKi.

JlocJIpKEHO TIPOIelypy CaMOOpraHisaliii rpynu eJqekTpudanx o0irpiBadis. Po3pobiieHo Mojesib CUCTeMU KEePYBAHHST JIeKTPHYHUMU
obirpiBauaMul 3 3aBIaHHIM PO3IOLNY OOMEKEHOr0 PecypCy eJeKTpUYHOi eHeprii Ha 6asi pisHoBaru Herna, 1[0 BUKOPHCTOBYE MPUHIIUIIN
JIEIeHTPATI30BAHOTO KepyBaHHs, iH(OPMaIiiiHi TeXHOJIOTIT 171t BUPOOIEHHS Ta 3/iiCHEHHs KePYIounX il rpynoo obirpisauis. IIposeneni
€KCIIePUMEHTH Mi/ITBep/ N e(heKTHBHICTD ACTIEHTPaTi30BaHOi CUCTEMI KePYBAHHS eJTeKTPUYHIM ONAICHHAM i I03BOJISIOTh PEKOMEH/LyBaTH
i1 U1 IpakTUYHOTO BUKOpucTanHs. [lokasaHo, 1110 3a1rpOIOHOBAaHMI 1T1/1Xi/1 BI/IKPUBAE IILJISX /10 1106yu0314 E€KOHOMIUHO e(DeKTUBHIX CUCTEM
IHTEJIEKTYaabHOTO €JTeKTPUYHOTO OTIATCHHS.

KmouoBi cioBa: jielieHTpasiizoBaHa CHCTEMA KEPYBaHHs, PO3IOMIIJIEHHS OOMEKEHOrO PeCcypey, KOJIEKTHBHA MOBEIiHKA aBTOMATIB,
eJIEKTPUYHE OTIATIEHHSI.
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BAOCKOHAJIEHHA PObOTU BAPABAHHOI 3EPHOCYIIAPKH 3 OBTPYHTYBAHHAM
HU3bKOTEMIIEPATYPHHUX PEJKUMHUX ITAPAMETPIB (c. 24-30)

B. M. ITasiok, B. B. [Iy6, O. I. Tepemkun, A. M. 3aropyanko, 1. B. Jle6eauneup, /. B. Ilanbkos, A. C. TotBsiHCbKa

3anponoHoBaHi iHKEHEPHO-TEXHOJIOTIUHI DIllleHHsT CIPSIMOBaHI Ha YAOCKOHAJEHHS POOOTU HU3bKOTEMIEpAaTypHOi OapabaHHOI
3ePHOCYIIAPKH 32 PAXyHOK BUKOPHCTAHHS KOMOIHOBAHOTO MEXaHIYHOTO BIGPO30YIHMKA, 3 I0/AJIbIIUM 00T PYHTY BAHHSIM HU3bKOTEMIIEPATY PHUX
PeRUMHUX MapameTpis. IcHyioui Bibpaiiini TexHororii crpsiMoBani Ha BUCOKOTEMITEPATYPHY CYIIKY TIPOOBOJILYOTO 3epHa 3 MOAAIBITIM BH-
KOPHMCTaHHSM Bi/IIIPAI[bOBAHOTO TEIJIOHOCIS /1711 IOBTOPHOTO 1ioro HarpiBanus. [Ipu 1iboMy BiCOKOTeMIIepaTypHa CYIIKA 37IaKOBUX 1 HACIHHE-
BUX KyJIBTYp (3epHa, pimyacTol by ToIo) He 103B0JIsIE 30€PerT BUCOKY CX0KIiCTh, aKIIEHTYIOUH Ha HeoOXiZHOCTI HU3bKOTEMITEPaTypHOT
06pobKH, ane Mpu [bOMY 3HUKYEThCS eHEeKTUBHICTD BiANPAIbOBAHOTO TEerIoHoCis. [ miaBuients eeKTUBHOCTI TIpoliecy CyIIHHs i
TEXHOJIOTT 3aIIPOIIOHOBAHO BUKOPUCTOBYBATH BiGpAIiiiHi HU3bKOYACTOTHI TEXHOJIOTIT /1st 3a0e311eUeHHsT IKOCTI HACIHHEBOTO MaTepiary.




VY BpockoHaseHiil BiGpatiiinoi GapabaHHOT 3epPHOCYNIAPI POBEIECHO PO3PAXYHOK TPAEKTOPIi 1 KiHeTuuHoi eHeprii GapabGaHHOTO
KOHTelHepa 3 KOMOIHOBaHMM MeXaHiyHUM BiOPo30y/rKyBadeM. BeraHoBsiena pamioHaabHa BiIOPOIHTEHCIBHICTD Ui CYNIIHHS HACIHHEBOTO
3epHa 3 HACTYIHUMHU KiHETMUHUMM XapaKTepucTHKaMu: Bibpomsuakicts g0 0,03 M/c, Bibponpuckopenns — 30 M/c?, BiGpoinTeHciBHIiCTD —
2,6 m%/c?, ipu ammtiTyz1a Bibpanii ne Gizbine 2 MM, Busnaueno, 1o inTeHcuBie IPOrpiBaiis Mapy SAYMEHIo BiIGyBa€Thes PU TeMIepaTypi
rertonocist 50 °C, Bosorocti 13,5 % Ta kiniesiit temneparypi 42,4 °C, a ipu tTemmneparypi 40 °C, Bianosizno — 35,4 °C. Tum camum miaTBep-
JUKYIOUH, 110 HU3bKOTEMIIEpAaTypHe CYIIiHHS HaciHHs suMeHIo copTy «Crankep» (YKpaiHa) MpOXoANUTh B 1EPioJax MOCTIHHOI 1 1Majandol
HIBU/IKOCTI CYIIIHHS Ta XapaKTePU3y€EThCsl BUCOKUM piBHEM cxokocTi (95..93 %).

Kio4oBi coBa: 371aKoBi KyJIBTYpPH, 3€pPHOCYIIapKa, OapabaHHUII KOHTelHep, KiHeTHKa, KOMOIHOBaHUIT MeXaHIYHWUI BiOPO3OYIHUK,
BiGpoiHTeHCiBHICTD, BIOPOIIBHIKICTS.
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EKCIIEPUMEHTAJIBHE JOCJIGKEHHA POBOTH COHAYHOI IVIMTH 3 CMCTEMOIO TEIIVNIOBHUX
KOHIIEHTPATOPIB 3A JIOIIOMOIOI0 TOYKOBOI JITH3U ®PEHEJA (c. 31-41)

A. Asrori, S. Soeparman, S. Wahyudi, D. Widhiyanuriyawan

[IpoBe/ieno foCiPKenHsT TEMIOBUX XapaKTePUCTUK COHSIYHOI ITUTH 3 BUKOPUCTAIHAM TOUKOBOI Jiin3n Mpemesist 17151 KOHIIEHTPATOPIB
COHSTYHOI TEIJIOBOI eHeprii.

OCHOBHIMH 3aBAAHHSIMI 1ol po6OTH €:

a) po3poOUTH HOBY KOHCTPYKIIIIO KOTJIA COHAYHOI IJIMTH B IKOCTI MOMJIMHAYA COHAYHOTO TeIlia Bif ToukoBoi Jinsu Dpenens,

6) TTpOAHATI3YBATH B3aEMO3B SI30K JIEKITBKOX TEMITEPATYPHIX MTAPAMETPIiB B KOTJI 3 TEMIOBOIO e(DeKTHBHICTIO COHSYHOI TIINTH 3 JIIH3010
Openenst (CIID);

) POBECTH TI0JIbOBI BUTIPOOYBaHHSI IJISIXOM BUITPOOYBAHHS HA HATPIBAHHS Ta OXOJIO/UKEHHS LIS OTPUMAHHS CKCILTyaTalliiiHIX XapaK-
tepuctuk CITD.

ExcriepumenTaibie BUIPOOYBaHHS MPOBOAMIOCS B yHiBepcuteri Bpasimkas (7,9553°m. m., 112,6145 c. 1), Cxigna SIBa, IHnonesis,
3 ceprst no Bepecens 2019 poxy. Y metoxi pobotn sinsu Dperenst BUKOPUCTOBYETHCSI PYYHMIT BUMIPIOBAY a3MMYTY /TS KOHIIEHTPAIIi
CIIPSIMOBAHOI HOPMAJIBLHO /10 ToBepxHi miibHocTi paxiarii (CHIIIILP). BumipioBanust cipsMoBaHOi HOPMATIBHO IO MOBEPXHi IiTBHOCTI
paaianii (CHIIII[P) 3ailicHIOBAIOCS 3a IOMOMOTOI0 BUMiprOBava coHsuHoi eHeprii SM 206, nmomimenoro #a pamy CITD. Byaa pospobiena
HOBA KOHCTPYKIIiSI COHsTYHOTO KoTJa. 1le muminapuyna opma it KU ATiHHS BOAW i TPUTOTYBAHHS 1Ki 3 KOHIYHOIO TOPOKHITHOIO B SIKOCTI
COHAYHOrO KoJslekTopa. Ha KoTuii po3MilllyloThest JaTUnKIL:

1) TemriepaTypu HABKOJIUIITHBOTO CEPEIOBUIIA;

2) TemIiepatypu KOTJIa;

3) Temieparypa (oKyCHOI TOUKM Ha OBEPXHI NIpUitMaya;

4) TeMIiepaTypH BOIU B COHIYHOMY KOTJ.

Bin migkioueHuii 10 HacTiibHOrO cKaHyiouoro tepmomerpa Digi-Sense 12 CH i cucremu 360py AaHUX HPO TEMIEPATypy.
BuMipoBaHHST IIBUAKOCTI BITPY TPOBOANIOCS YaimmkoBuM aHemomeTpom ABH-4224. TIponenypa sunpobysans CIID Gyma pospobiena na
OCHOBI iICHYI0YMX MIKHAPOAHUX CTAHIAPTIB BUMPOOYBaHb. BUpoGyBaHHSI TEMIOBHX XapaKTEPUCTUK IPUIIMada,/KOTJIa TIPOBOIMIIHCS TILISIXOM
NPOBE/ICHHST HACTYITHUX BUTIPOOYBaHb:

1) BUMIPOOYBAHHS HA XOJOCTOMY XOJLY;

2) BunpoOyBaHHs Ha HArPiBaHHsI Ta OXOJIOJIKEHHS BOJIM.

PesysibraTii €KCIeprMEHTIB MOKa3yloTh, M0 CEPeHsl TeMIepaTypa rajJbMyBaHHS B KOTJI 3 NMpUiiMadeM 3 KOHIYHOIO TTOPOKHUHOIO
cranoBuiaa 267,35 °C. @opma npuiiMaya 3 KOHIYHOIO HOPOKHUHOIO 3a0e31euye Kpalily TeIionepeaady i HU3bKi TeraoBi BTpaTH, o poOouTh
itoro mpuaTHUM s 3actocyBannsa B CIID. CHITIIP+850 Br/m? 3abesmeuye temmepatypy doxycHoi Touxn 1064 °C, koedirienT Termmo-
Bigsenenna 7,39 Br/m2.°C, i koediuient ontuunoi edexrusnocti 0,312, Takum ynnom, ternosuii KK CIID cranosuts 27,72 %. Tertosuit
KK/l mae TenieHIiio 10 3HMKEHHS 0 KiHILI TTPOIlecy Yyepe3 BIINB KoedilienTa onTHIHO1 epeKTHBHOCTI.

KiouoBi cioBa: sinza Dpenessi, coHsIYHA [T, COHSYHA €HEPrist, COHAYHMI KOTeJI, IPUiiMay, KOHiYHA TTOPOKHUHA, TeMIIEPaTypa,
KoedilieHT TeroBiBeeHHs, KoedinieHT onTnYHOI eheKTUBHOCTI.
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MIABUINEHHSA TEMIIEPATYPH BXI/ZTHOI BOAUW 3 BUKOPUCTAHHAM TEILIA KOHAEHCAIII JIJISA
MIABUITEHHA EOEKTHUBHOCTI COHAYHOTI'O OIIPICHEHHH (c. 42-54)

Rusdi Sambada, Sudjito Soeparman, Widya Wijayanti, Eko Siswanto

[TigBuIEHHS TeMIIEpaTypy BXIHOI BOJM € OJHUM i3 CIIOCOGIB MiABUIIEHHS e(heKTHBHOCTI COHAYHOTO ONpicHeHHs. Perenepartist Teria
3a JI0NOMOTOI0 MOABIITHOrO CKJIIHHA € OLIbLI MPOCTUM CHOCOOOM TiABUIIEHHS TeMIlepaTypy BXiZIHOI BoAU. Y IIOIepeHiX NOCJiKeHHSIX
TeMIepaTypa BXiIHOI BOAM THABUIILYBAIACS 32 JOMOMOTOI0 JI0ATKOBOr0 OGJIaJiHAHHS, TAKOTO SIK KOJEKTOP COHSYHOTO BOJOHArpiBaya, abo
3 BUKOPUCTAHHSM TellJla CTIYHMUX BOJ 3 IHIIOI CHCTEMM OIpiCHeHHs Boau. MeToanKa IHOIepeaHiX J0CTi/PKeHb YCKJIaHIOBala COHSYHE
OIPICHEHHS BOJIN, @ BAPTICTh BUPOGHUIITBA OyJ1a BUCOKOK. Perenepartist Temia sisasie o600 Mporiec BUKOPUCTAHHSA KOHAEHCAIT Teria BOASHOI
Tapy 7T TiIBUIIEHHST TeMIIepaTypu BXinHoi Boau. lIpn 3BUUAiiHOMY COHSYHOMY OTIPICHEHHI TElJIo KOH/eHcallii He BUKOPUCTOBYETHCS i
BUKHU/IAETHCA B HaBKOJIMIIHE cepepoBulie. [ToaBiiiHe ckI0 — 11e /[Ba CKJIa, PO3TAIIOBAHI MapajesibHO, OJIUH 0BepX iHIIOro. Bigcranb mix
CTeKJIaMHU CTaHOBUTH 2 MM. HIDKHE cKI0 SBASE cO6O0I0 AMCTHAMIIHHe TToKpHUBHe cKao mromeo 1 M2 Boga Teue Misk HIDKIMIM i Bepxmim
CKJIOM TIepel TUM, 1K IIOTPAIIMTH B MOJIE/Ib ONPicHeH . Y BXiiHiil Boal BinOyBaeThCst KOHAEHC ALl TEIIa, TOMY TeMIepaTypa i BUILYEThCA.
IligBuieHHst TemrepaTypn IIPU3BOJANTD /[0 3MEHIIEHHS BTPAT Teluia i mijBuiieHHs edextuBHOCTi. J[aHe mOCTi/KeHHS cOpsMOBaHe Ha



BUSIBJIEHHSI BIUIMBY pereHepailii Telia 3 BUKOPUCTAHHSM ITO/(BITHOTO CKJIIHHS JUIS IJIBUIIEHHS e(eKTUBHOCTI COHSYHOTO OIPICHEHHS.
JlocmiKeHHsT IPOBOIMIIOCS 3a OTIOMOTOI0 JTabopaTopHUX BUIPOOYBaHb i MojemoBants. Ha mporec perenepariii Temsia BIJIMBA€ TOBIITHA
HIKHBOTO 1 BEPXHBOT'O CTEKOJI 1 TIJIOIIA BEPXHBOTO CKJA. Y JAAHOMY JOCJIi/IKEHHI BUKOPHCTOBYBAJIMCS /IBA BapiaHTH TOBIIMHM CKJIA, 3 MM i
5 mm. Iliomna Bepxuboro ckiia Bapiosasacs na 0,1, 0,5, 0,71 1,0 M2, MakcnmasbHe THaBUIeHHS e(eKTUBHOCTI B TIOPIBHSIHHI 3 OIPICHEHHSIM
6e3 perenepariii teria cranoBuTb 39,6 % 1pu ToBumHi ckaa 3 MM i 51,0 % Tpu TOBIIMHI CKJIa 5 MM, TIPU BapioBaHHI MJIOM[ BEPXHBOTO CKJIA
Ha 0,1 M2

KmouoBi cioBa: perenepaitis Temia, Mo/BiliHe CKIIHHS, TeMIIepaTypa BXiZiHOI BOIH, MiABUIIEHHS €(DEKTUBHOCTI.
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JOCJIIIKEHHS BIUIUBY JIOBABOK ®YJIEPEHY Cs B KOMIIPECOPHI MACTHUJIA PI3HOI B'I3KOCTI
HA ITAPAMETPH E®OEKTUBHOCTI XOJIO/INJIBHOI'O OBJIA/THAHHS (c. 55-62)

C.T. Kopuiesny, B. II. JKeneanuii, O. 5. Xniesa, M. O. Illumuyk, H. B. Boarymesa

OnrtumanbHuii BUGIp KOMIPECOPHOTO MAaCTUIA 1 3aCTOCYBaHHsI M00ABOK HAHOYACTMHOK € IMEPCIEKTHBHUM HANPSIMKOM ITiIBUIIEHHS
edexrusHoCTi X0MOAMIBHOrO O6naaHaH . OCHOBHOIO IEPENIKOAOI HA NIISAXY HPAKTUYHOI peasisallii Takoro IMiIxoAy € HEMOKJIUBICTD
TEOPETHYHOTO MTPOTHO3YBAHHS OYiKYBaHUX e(EKTIB HA MTOKA3HIKU €HEPTETUYHOI e(heKTHBHOCTI XOJOAIIBHOTO O6TA[HAHHSL.

Otrpumani eKcriepuMeHTaIbHI 3HAYeHHS XOJIO/[0IPOAYKTUBHOCTI, CIIOKUBAHOI KOMIIPECOPOM HOTYIKHOCTI 1 X0JI0/MJIBHOTO KoeditieHTa
(COP) 1ipu po6oTi eKCIIepUMEHTANBHOT YCTaHOBKHU (XOJOIMIIbHA KOMIIPpecopHa cucreMa 3 komnpecopom Embraco Aspera EMT6152U). [laist
3aMpaBKU CUCTEMH 3aCTOCOBYBaBCs XosofoareHT R290 i uotupu Mactuna: ankinbensonbie RENISO SP46 (8'sskicts 46 mm?c! ipu 40 °C),
1e % MacTiIo 3 Bmictom 0.223-10°4 xr-xr! dhymeperry Cgo, momiediprie ProEco® RF22S (B'sskicts 22.26 mvm>c™! mpu 40 °C), 11e sk MacTHIIo 3
BMictom 6.837-10°4 kr-kr! Cg. Excriepument 6yB BUKOHAHUIL IIPU TeMIepaTypi KoHgeHcalii xononoarenty 318.5+1.0 K B intepsasi temie-
paryp xumninns 252..271 K.

CriokrBaHa KOMIIPECOPOM TIOTYSKHICTb MPH BMKOPUCTAHHI YHCTUX MACTIJI Bipisusimacs Ha 2..3 %. Edekr mobaBok Cg B MacTmIa Ha
BEJIMUUHY TOTYKHOCTI KOMITpecopa OyB Pi3HUM /st PI3HUX MacTu/I. Bukopucranus Gijibll B'SI3KOTO MACTUJIA, TAK CAMO SIK i TIPUCYTHICTH
Cgop B MaCTHJIi, TPU3BOIUIIO 10 3POCTAHHS XOJOAONIPOLYKTUBHOCTI. Bukopucranms menm B's3koro Mactusra ProEco® RF22S B nopiBusnmi
3 RENISO SP46 npussoauso no 36inbuiertss COP (mo 20 %) npu temmneparypi kuniaas 270 K i He Bumsano sa COP 1pu HU3bKIX
temreparypax kutintst. Jominku Cgo B 000X MacTuiax crpusiii 36iabiiernio COP y Bebomy inTepBasi temreparyp kuminus Ha 15...20 %.

[TigTBepmkeno nomiabHicTh 3actocyBanus dyrneperny Cgy B KOMIIPECOPHUX MAacjax 3 MeTOIO MHiJBUINEHHs eHeproeheKTHBHOCTI
MapPOKOMITPECITHOTO XOMOAMIBHOTO 06 IaHAHHS Ge3 HOTo iCTOTHOI MozIepHisalii.

Kmouogi croBa: R290, kommpecopne mMaciio, dysieper Cg, TapOKOMIIpeciiiHa X0J0AMIbHA MAITNHA, XOJOIUIbHIN KoeillieHT, enepros-
GepeskeHHs.
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PO3POBKA MOJEJII YIIPABJIHHA TEIIVIOBUM PEKMIMOM TEPMOEJIEKPMTYHHUX OXOJIOIKYIOUNUX
MPUCTPOIB TP MIHIMI3AIII KOMILTEKCY 3 TPbOX OCHOBHUIX ITAPAMETPIB (c. 63-73)

B. II. 3aiixos, B. 1. Memepsikos, 10. 1. KypasisoB

Cucremn 3a0e3neueHHs] TEIVIOBUX PEKUMIB € HEOOXIZHOIO CKIJ0BOIO TEIIOHABAHTAKECHOI PaioeJeKTPOHHOI amaparypu, 6e3 sKkoi
HEMOXKJIHBO ii hyHKIionyBants. HeopHnopizne po3mopiieHHs TeTIOBUITEHHST TAKUX KOMITIOHEHTIB SIK HATIBITPOBIIHUKOBI JIa3epH, MpritMayi
IHTEHCUBHOTO iH(PAYEPBOHOTO BUITPOMIHIOBAHHS POOUTH MEPEBAKHUMM JIJISI HUX TEPMOEJIEKTPUYHi 0X0J10/uKyBadi. CyMicHe BUKOPHCTAHHS
OXOJIO/UKyBava i TeNJIOHABAHTAKEHOTO eJIeMeHTa CYyTTEBO YCKJIA[HIOE BUMOTH /IO TIOKa3HUKIB Ha/IITHOCTI i IMHAMIYHIM XapaKTepHCTHKaM
oxosio/pkyBava. [IpuunHO0 € BIUIMB TeMIlepaTypHUX I'PA/i€EHTIB CHAIB PI3HOPIHUX MaTepialiB TePMOEJEMEHTIB i eJIeKTPOLY IiJIKJIAIKU.
OCHOBHIMI ITapaMeTPaMI TEPMOETEKTPIYHOTO OXOIOKYBAYa € KIIBKICTh TepMOEIEMEHTIB i Besmumna pobodoro crpymy. [Ipu opienTartii
MPOEKTYBAHHSI TEPMOETEKTPUYHUX CHUCTEM 3a0e3IeUeHHsT TEIIOBUX DPEKUMIB Ha MOKa3HUKM HAIiHOCTI 3alPONOHOBAHO ONTHMI3aIlist
3aa4i Ha KOMILIEKC: KiJIBKICTh TEPMOEJIEMEHTIB, poOOumMii cTpyM i BiHOCHA iHTEHCHBHICTH BinMOB. Ilpu dikcoBaHiil TeomeTpii TiJIOK
3MEHIIIEHHST KiJTbKOCTI TEPMOETEMEHTIB MPHBOANTE 10 3HILKEHHS TEIUIOBOTO HABAHTAKEHHS, 10 MOYKHA KOMIIEHCYBATH POCTOM POGOYOTO
CTPYMY TEPMOEJIEKTPUYHOTO 0X0M0/KyBada. OepsKaHo CIIBBIAHONIEHHS AJI BIZIHOCHOTO poGOYOro CTPyMy, BIAIIOBIAHOrO MiHiMaubHil
BEJIMYMHI KOMIUIEKCY. BUKOPHCTAHHST KOMILIEKCY [03BOJISIE BUOPATH HEOOXIAHUI POOOUNii CTPYM, ISl IKOTO € €KCTPEMYM, 1[0 ONITUMI3Y€E
TpoIlec yIPaBIiHHI 0XOJ0[KyBaueM. Burpain XosouiabHoro KoedillieHTy TOPIBHIHO 3 PEKUMOM MAKCHMATBHOI XOJOAOIPOLYKTHBHOCTI
craazae 15 %. e eBigunThb 0 1epeBasi KOMIVIEKCHOTO TOKa3HUKA, IO J03BOJSIE PO3POOJISATH CUCTEMU 3a0e3ledeHHs] TEIJIOBUX PEKIMIB
JUIST TIPAKTHYHIX 3aCTOCYBaHb, 30KpeMa, OOPTOBUX CHUCTEM, Ji¢ €HEPrOCMOKUBAHHSI KPUTHIHO. OPUTIHAIBHICTD OEP:KAHIX Pe3yJIBTaTiB
CKJIQJIAETHCS Y 3aCTOCYBAHHS KOMILIEKCHOIO KPUTEPit0 OCHOBHUX €KCILIyaTallilHUX IIOKA3HUKIB, IKUIl Ma€ MiHIMYM.

Km1040Bi c10Ba: TePMOEIEKTPHIHIN OXOJIO/IKYBAY, TEPMOETEMEHTH, POOOUNiT CTPYM, IHTEHCUBHICTD Bi/IMOB, YaC BUXO/Y Ha PEXKIM.
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BU3HAUYEHHS CTPYKTYPH TEUII B TAKETAX IIJIOCKOOBAJIbHUX TPYE 3 HEIIOBHUM
OPEBPEHHSIM B YMOBAX ITIPUPO/THOI TATH (c. 74-79)

M. M. Bosmiok, €. M. ITucemennuii, O. M. Tepex, O. B. Bapaniok, B. A. Kouzapariox

PoarustHyTo 1o1ibHICTh BUKOPUCTAHHS ,,CyXUX” CHCTEM OXOJIO/PKEHHSI TeXHOJIOTIYHUX ITPOoAyKTiB. [lokasaHa fo1iIbHICT BUKOPHCTAHHS
IIOCKOOBAIBHUX TPYO 3 HEMOBHUM OPEOPEHHAM B SIKOCTI TEIZIOOOMIHHIX TIOBEPXOHB ANapaTiB MOBITPSIHOTO 0X0JM0/pKeHHsT. OOIPYHTOBAHO



MEePEBE/ICHHST PEKUMY POOOTH alapatiB MOBITPSIHOTO OXOJIOKEHHST Y PEKUM POOOTH 3 BIJIKJIIOUEHUME BEHTHJISATOPAMU MPOTATOM MEBHOI
TOPH POKY. BCTaHOBIEHHST 10IATKOBOT BUTSKHOI OAIITH MOYKE TIPH3BECTH [0 EKOHOMII eJIEKTPOEHEPTil Ha MPIBI BEHTHISITOPIB 10 55 %.

HasezeHo MeToauKy 4MCJIOBOrO MOJIETIOBAHHSI Ta IPOBE/ICHHS EKCIEPUMEHTAJIbHOTO JIOCJIPKeHHS CTPYKTYpH Tedii B makeTi
MIOCKOOBAIBHUX TPYO 3 HEMOBHUM OPEOPEHHSIM B yMOBaX TIPUPOAHOI TATH. [IPOBENIEHO eKCIIepUMEHTATbHI 0CIKeHHsT Ta computational
fluid dynamics (CFD)-mozmemoBantst CTpyKTYpH Tedii Ta MOJIB OCEpeHEHHOT MBUAKOCTI B MaKeTi MI0CKOOBAJBHUX TPYO 3 HENOBHUM
OpeOpeHHsAM B yMOBaX MpUPOAHOI Tsarn. OTpUMaHi YMCIOBI Ta eKCIEPUMEHTaIbHI PO3IOALN MIBUAKOCTENT i TeMieparyp 1mo6ausy MoBepXHi
TpyO Ta B CJIii 32 HUMHU JQIOTh YSIBJIEHHS TIPO 0COGIMBOCTI 0OTIKaHHs TPYO 1 BIUIMB CTPYKTYPH Tedii Ha iHTEHCHBHICTH IX TENJIOBiIayi.
Bceranosiseno, 1o TigpoanHamMiyHa KapTHHA Tedil B MakeTi MI0OCKooBaibHUX TpyG 3a pesyasratamu CFD-MozemioBanns Bianosigae
KJIACHYHNM TPECTaBICHHAM TinpognHamMikn. OOTpyHTOBAHA BiJICYTHICTh YaCTHHI OPeOPEHHS Y KOPMOBIH YaCTHHI MIIOCKOOBATBHUX TPYO 3
HEMOBHUM OPeOPEHHM, JIe CIIOCTEPIraeThesl YTBOPEHHs KOPMOBOI IIMPKYJIstiiiiinoi souu. [Iposeaeno Bepudikaiiio gannx CFD-MoaemoBanms
Ta JIAHUX €KCIIEePUMEHTAIBHOTO JOCII/IKEHHsI 3 BU3HAUEHHSI CEPE/IHIX IIBU/IKOCTEH 1 TEMIIEPaTyp B MOTOII 32 MAKETOM IIJIOCKOOBATIbHUX TPYD
3 HemoBHIM opebpensiM. Pesyisratn Beprdikarii cBiyath, 1o cepe/nst moxnbka 9ncI0BOro MojenioBansi He mepesumrye 18 %. Hasezeno,
110 JI/Is1 BU3HAYEHHS ONITUMAIBHIX, 3 TOUKH 30Py TEIIO0OMIHY, FCOMETPUYHKX MAPAMETPIB PsILy IIOCKOOBAJIBHUX TPYO B YMOBAX MIPUPOIHOT
TATH f01iabHO BuKopucToByBatin CFD-MozemoBanms.

Kiro4oBi ciioBa: Teuist pifinH, YnceIbHe MOIETIOBAHHS, TEII00OMiH, opebpeHa Tpyba, IPUpPOIHa TTa.
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BI3HAYEHHA E@EKTBHUX IIOKA3HHUKIB POGOTHU POTOPHO-IIOPIIHEBOTO /IBUTYHA (c. 80-85)

0. C. Murpodanos, A. IO. IIpockypin, A. C. Ilo3HaHCbKHii

Hagezieni pesysibraTii eKClepUMeHTaJIbHUX JIOCII/KEHD JOCJIIHOIO 3paska pPOTOPHO-TIOpIIHeBOoro mHeBMojaBuryna PIIJ[-4,4/1,75 y
BUTJIS/II NIBUAKICHUX XapaKTePUCTUK.

BusHaueHo MakcuMymn e(heKTUBHUX MOKa3HUKIB POOOTH MTHEBMOBUTYHA Ta [anasoHu 3MiHW 00epTiB, BiAMOBIAHI 10 HUX. MakcuMaibHi
3HaueHHst eeKTHBHOI oTY:KHOCTI Bifnosigaots 1200...1400 06,/XB, a KPyTHOro MOMEHTY Ta cepeHboro edexrusHoro Tucky — 1000...1200 06,/xBs.

YcranoBsieHo, 1O I iana3ony 3MiHM THCKY TIOBITps y BiyckHoMy pecuBepi 0,4..0,8 MIla makcumanbie 3naueHHST eeKTHBHOI
noryskuocti ckiaagae 1,7..2,5 kBr. IIpu nboMy MakcuMasibie 3HaY€HHsT KPYTHOTO MOMEHTY Ta CePeIHboro eHeKTUBHOIO THCKY [JIsl TAHOTO
JiarnasoHy THUCKY y BityckHOMY pecusepi 17,0...18,2 H-m 1 0,13...0,18 MIla BinmnosizHo.

OTprMaHO 3aJeKHICTh TOAMHHOI BUTPATH MOBITPS 3aJleKHO Bijl 00epTiB i THCKY Y BIYCKHOMY pecuBepi. 3aJesKHO BiJl PEKUMY
BUTIPOOYBaHb 3HAUEHHsI TOAMHHOI BUTPATHU MOBITPS 3HAXOAUTHCS B MeKax 25...226 Kr/Toj.

YeranoBiieHo, Mo MiHiMaIbHI 3HAYEHHSI TUTOMOI e(heKTUBHOT BUTpaTh noBiTps BiAnosizaiors 800...1000 06,/x8. Tak, /s MAaKCUMAILHOTO
3HAUEHHS TUCKY TOBITPs y BiryckHoMy pecusepi 0,8 MIla nutoma eexrunna Burpara ckiagae 60,8..93,2 kr/(kBr-rox), a npu naiitMmeHiomy
0,4 MIla — 49,7..81,3 xr/(xBT1-Tox).

BusnaueHo nmoTeHiiaa moTy;KHOCTI aiabaTHOTO PO3UIMPEHHSs, MABEACHUI 10 THEBMOABUTYHA, a TaKOK edexTuBHuiA axiabarnuit KK/
Maxkcumainbhi 3navents KK/ naeBmonsuryna sianosizaors 800...1000 06/xs. [Ipu npomy MakcumanbHe sHadeHHss KK/ orpumano mpu
THCKY y BiryckHoMy pecusepi 0,4 MIla ta ckramae 0,41.

OTpuMaHO 3a/IeKHOCTI 3MiHI THCKY BiZIIIPAI[bOBAHOTO MOBITPS Y BUIyCKHOMY pecHBepi, MaKCHMaslbHe 3HAYEHHS SIKOTO He MePeBHIILYE
0,075 MITa.

KmouoBi cioBa: poTOpPHO-TIOPITHEBWIT MTHEBMOJBUTYH, €HEPreTHYHI MOKA3HWKH, eKCILIyaTalliiiHi mapaMeTpH, TOAMHHA BUTPaTa,
POBIUIMPEHHS.



