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The object of research is the dual-type plates with a large free
section. One of the most problematic areas of such plates is their
low efficiency, which depends on the operating mode of the dual-
type plates with a large free section. The gas-liquid layer on such
plates is represented by drops and films of liquid, which are the
dispersed phase. In this case, the continuous phase is gas. Insuf-
ficient liquid supply on dual-flow plates with a large free section
leads to a decrease in the efficiency of such plates.

During the research, the method of hydrodynamic modeling
was used. This method consists in the fact that the dual-flow
plates are investigated first in experimental installations, and
their results, according to a certain method, are used to calculate
industrial plates.

A study of dual-flow plates with a large free section in a wide
range of gas and liquid loads has been carried out. The range of
work of the plates has been determined. It has been established
that the hydraulic resistance of the dual-flow plates with a large
free section depends little on the diameter of the column appa-
ratus. An almost complete coincidence of the dependence of the
height of the gas-liquid layer on the gas velocity in the column
cross-section is shown for dual-flow plates with a large free sec-
tion installed in columns with diameters D=0.057, 0.4 and 2 m.
It is revealed that a column with a diameter of D=0.057 m can
be used to simulate the operation of dual-flow plates with a large
free section of industrial diameter. For example, for dual-flow
plates of the usual free section during hydrodynamic modeling,
it is necessary to use pilot plants with columns of larger diameter
D=0.15-0.25 m with a large free cross-section can operate at
significantly higher gas and liquid velocities compared to the
dual-flow plates with a conventional free cross-section.

The use of dual-flow plates with a large free section is recom-
mended in absorption processes at high irrigation densities.

Keywords: dual-flow plate, large free section of the column,
hydraulic resistance, height of the gas-liquid layer.
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The object of research is a set of screen-exhaust devi-
ces (SED) as part of the Mi-8MSB-V helicopter (Ukrainian ver-
sion of the modernization of the Soviet multipurpose Mi-8 heli-
copter, developed by Motor Sich JSC, Zaporizhzhia, Ukraine).
The SED set is designed to reduce the infrared signature of
helicopters equipped with TV3-117 turboshaft engines of all
modifications for the Mi-8MSB-V, Mi-8MT, Mi-14 and Mi-24.

One of the problem areas is the lack of methods for solving the
problem of determining the parameters and tactical and technical
characteristics when examining SED as part of an aircraft during
testing and research, which must be carried out in accordance with
the approved Technical Operation Manual.

When constructing the developed methodology, the rules of
the Technical Operation Manual and the Helicopter Flight Opera-
tion Manual were applied, which allows testing in compliance with
flight safety standards. Flight tests serve as a source of information
for analytical calculations, the SED models and verification of
their reliability by checking the convergence of the parameters of
the functioning process under the same conditions using simula-
tion and flight experiments.

The developed technique of research and testing of a set of
screen-exhaust devices makes it possible to check the perfor-
mance of a specific sample in all flight modes. The technique
makes it possible to determine the level of engine power losses in
different operating modes using the parameters of the on-board
information collection facilities in conjunction with SED. This
makes it possible to obtain a characteristic of fuel consumption
in the case of a set of screen-exhaust devices installed on board
and without it. The technique takes into account the possibility
of simultaneously conducting both flight and ground tests of
SED to construct an infrared radiation indicatrix and determine
the distances and angles of target capture by the homing head of
portable anti-aircraft missile systems.

Analysis of the data obtained made it possible to determine
the direction of further computational and experimental studies
aimed at improving the flow path of the SED.
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The object of the article is the process of evaluating the
possibilities of a combined synchronization system with open
(compensating) connection to minimize the phase error variance
under the influence of additive Gaussian noise.

The issue of improving the quality of the phase synchroniza-
tion system is a constant topical scientific task and in a number
of studies is solved by including the method of developing
mathematical models and creating on their basis the appropriate
optimal schemes for building these systems. The final stage of
development and implementation of such mathematical models in
technical solutions and synchronization schemes based on them is
the assessment of the limit possibilities of these schemes to mini-
mize the variance of the phase error in different types of noise.

The paper evaluates the possibilities of a combined synchro-
nization system with open (compensating) connection to mini-
mize the phase error dispersion under the influence of additive
Gaussian noise by selecting the parameters of the components of
the circuit of this connection.

In order to evaluate the work, mathematical dependencies
have been developed and refined, which allow to determine the

variance of the phase error under the influence of additive Gaus-
sian noise and the corresponding algorithm for its determination
is presented.

The evaluation results presented in the work showed that
the value of the error variance for the combined synchroniza-
tion system is much smaller than for the closed synchronization
system with any choice of the parameters of the latter. The effect
of reducing the phase error variance by introducing a broken link
at a given level of influence depends on the noise signal level and
the phase modulation index of the input signal. When using as
a simple broken link a frequency discriminator included in the
circuit of the combined synchronization system in parallel, the
minimum dispersion of the phase error when the noise level rises
to a certain critical limit is limited and this broken link loses its
effectiveness.

Keywords: carrier frequency synchronization, combined syn-
chronization system, phase error variance, additive Gaussian noise.
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The object of this research is the thermal and energy charac-
teristics of medium-pressure boilers at the thermal power plant of
a metallurgical plant operating on a common steam header. The
fuel used is a mixture of blast furnace and natural gases. The vo-
lume fraction of blast furnace gas is 80-95 %. The characteristics
of blast-furnace gas are not constant: the elementary composi-
tion, humidity and dust content change significantly.

The mathematical model developed for the purpose of com-
prehensive optimization of the modes of joint operation of boilers
requires adaptation of the energy characteristics obtained by
calculation to real operating conditions. Adaptation of the calcu-
lated energy characteristics was carried out individually on the
basis of thermal balance tests of boilers and taking into account
the design and operational features of each boiler. During the
tests, the fraction of the convective component of heat transfer
in the furnace for the considered boiler units was determined
using a non-stationary heat meter. The absolute value of the
heat flux density was determined according to the theory of non-
stationary regular heating of the sensitive element (SE). It was
found that as the fuel burns out, the level of heat fluxes decreases,

and with an increase in the thermal fraction of blast furnace gas,
the absolute value of local falling fluxes decreases. The average
share of the convective component is 15-20 %. It is proposed to
adapt to the real operating conditions of the superheater and tail
heating surfaces using empirical correction factors obtained dur-
ing processing of the results of balance tests.

Taking into account the proportion of convective heat flux in
the furnace makes it possible to more accurately determine the
parameters of the heat carriers along the steam-gas path of the
boiler, and, therefore, it is possible to obtain adapted energy cha-
racteristics of the boilers. In comparison with analytical calcu-
lated dependences, the proposed method provides an individual
approach to the operating modes of boilers. Thanks to this, it is
possible to reduce the error in determining the optimal solutions
to less than 1 %.

Keywords: medium pressure boilers, convective heat exchange
in the furnace, coefficient of surface heating efficiency.
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The object of research is the structure and mechanical prop-
erties of steel at the central points of hardened products. In this
work, a technique has been developed based on comparing the
cooling rate in the central region of the product with the cooling
rate of a test sample with a diameter of 5-6 mm, investigated
in laboratory conditions. By this time, this approach was not
possible, since two main problems had not been resolved. The
transition from a small sample to a real product during quench-
ing was scientifically unreasonable due to the great complexity
of the problem. There were no known mathematical relation-
ships for calculating the cooling rate when quenching products
of arbitrary shape in liquids. Recently, these problems have been
solved and steel with optimal hardenability has appeared, which
can be cooled very quickly. This simplified the solution to this
problem. The technique developed in this work helps to temper
metal products in such a way that there are large compres-
sive residual stresses on the surface, and in the middle there is
a bainite structure of high strength and increased toughness. This
allows to increase the service life of hardened products, reduce
the percentage of alloying elements, and also maintain a clean
environment. In this regard, based on the achievements of sci-
ence in recent decades, a method is proposed for predicting the
structure and mechanical properties of steel during quenching of
real parts. This technique can be used to increase the durability
of machine parts and tools. The work also notes the prospects of
using aqueous solutions of low-concentration polymers for inten-

sive hardening of steel products. In this case, when simulating
the cooling rate during quenching of real products, test samples
are quenched in aqueous solutions of the same polymers of in-
creased concentration in order to form a stable vapor film. The
stable vapor film ensures a stable heat transfer coefficient. This
increases the accuracy of modeling and expands the capabilities
of the proposed calculation method.

Keywords: method of modeling the structure formation,
bainitic and martensitic transformations, heat treatment, high
strength.
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The object of the research is the processes of adhesion struc-
tural parts of integral and semi-rigid covers with bookbinding
adhesives using continuous and discrete methods of applying ad-
hesive. The conducted experimental studies are based on the use
of a comparative technique for measuring the rigidity of double
glued and double without adhesion binding materials by deter-
mining objective indicators of destructive pressure. The main
assumption of research is that the use of various types of book-
binding adhesives applied in continuous and discrete layers will
contribute to the formation of additional structural strength of
the produced covers. This can’t be achieved without analysis and
selection of adhesive polymer compositions from those widely
used in bookbinding processes, taking into account the structural
strength of the covers acquired after adhesion with these compo-
sitions. It is proposed to use fragments of integral and semi-rigid
covers, made of high-quality coated papers of various weights,
in an amount sufficient to obtain the confidence indicators of
the study. As a result of experimental studies of glued coated
paper samples, an increase in the relative indicators of structural
strength is revealed, caused by the physicochemical effect of vari-
ous types of adhesives. The features of the application of adhesive
polymer compositions on the glued fragments of covers by con-
tinuous, tape and checkerboard methods are revealed. Analysis
of double glued with a continuous layer of cover fragments, in
comparison with double non-glued fragments, showed a sig-
nificant increase in the relative structural strength of the glued
fragments in a wide size range. It is determined that the discrete
commensurate deviation of the obtained indicators is caused by
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the properties used for the research of adhesives. Comparative
analysis of glued fragments of covers by tape and checkerboard
methods of adhesion application revealed a significant difference
in the experimental strength indicators obtained, towards a sig-
nificant advantage of the checkerboard method. This, in addition
to ensuring the structural strength of the glued fragments of the
covers, close to the continuous method of applying the adhesion,
contributes to a significant reduction in its expenditure compo-
nent. The results of studies to determine the influence of a sample
of binding adhesives, common in the technological processes
of manufacturing book products, on the structural strength of
integral and semi-rigid covers, to contribute to the planning of
resource-saving technological processes.

Keywords: binding adhesive, punching forces, structural
strength, integral cover, semi-rigid cover.
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The object of study is synchronous buck-voltage converter
with digital control system. One of the most problematic things
is energy changing and transmission in converters to reach cer-
tain numerical range with minimal losses in the components of
the electrical circuit. An enormous calculated parameters of elec-
trical scheme. There was advised and described both structure
and electrical scheme of synchronous converter, which, thanks
to digital system, provides dates with more accuracy connected
with an impact on working scheme. There was shown detailed
analysis example with a numerical value for the certain elements
of electrical scheme. It’s a fundament in order to choose certain
parts of electrical scheme according to the certain categories.

During research there was used selection of hardware and
software tools: elements for buck-converter — key, diode and
capacitor; certain voltage and frequency range for microcon-
troller; control of the power keys of the circuit with the cor-
responding operating parameters for driver. There was analyzed
and calculated all over the possible losses during the process
bucking of the voltage to the certain level, an enormous losses in
the components of the converter electrical scheme — induction
coil, keys and capacitors. It’s an important part of synchronous
buck-converter. There was calculated power losses and efficiency
through the received graphics of keys commutation in electrical
scheme. There were received graphic dependence of converter
efficiency on output power; time characteristics of the control
signal pulse-width modulation (PWM) and output voltage;
dependence on the commutation losses. This is because advised
synchronous converter has a set of features. Particularly analog
to digital converter in the capacity of feedback, digital regulation
system with a discrete step and rectification by replacing diodes
with actively controlled switches. There are keys of low-side and
high-side levels according to the passing voltage and current
values. Therewith provides possibility for receiving more ac-
curacy value. In comparison with analogic buck-converters, this
converter has voltage parameter with fractional error.

Keywords: buck converter, digital control, buck converter
losses, buck-converter efficiency, synchronous rectifier.
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The object of this research is all the semiconductor unijunc-
tion transistor device (UJT) parameters that affect its operation
as 1.67 kHz saw-tooth relaxation oscillator circuit under the
influence of gamma-irradiation dose. Relaxation oscillators are
widely used in function generators, electronic beepers, inverters,
blinkers, and voltage-controlled oscillators. The properties of
U]JTs are like those of other semiconductor devices are greatly
affect by irradiation. Its electrical characteristics and the out-
put voltage waveforms of the relaxation oscillator circuit were
investigated and plotted as a function of different gamma-dose
levels. The type of semiconductor, the design of the device and
the type of radiation are affected the magnitude of this change.
Where, it is shown that increasing gamma dose up to 3.0 MGy
leads, the peak voltage (Vp) to be decreased from 3.71 Volts down
to 2.9 Volts, while the valley voltage (Vy) to be increases from
1.54 Volts up to 1.89 Volts, leading to a pronounced narrowing
on the negative resistance region. As a result, both the output
signal voltage amplitude and the frequency of the relaxation
oscillator circuit were shown to be functions of the gamma-irra-
diation dose. Where, the initial values of the output signal volt-
age amplitude were reported to be 2.54 Volts decreased to the
value of 2.13 Volts, while its frequency was 1.67 kHz increased
up to 1.85 kHz, respectively, due to gamma-exposure levels up to
3.0 MGy using the GammaCell-220 (National Center for Radia-
tion Research and Technology of Egypt).

Keywords: semiconductor unijunction transistor device, re-
laxation oscillator, gamma-irradiation dose, gamma-exposure
levels.
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Taranenko G.

OG’e€KTOM JIOCTIKEHHS € TapiJKi MPOBAJBHOTO THITY 3 BEJMKUM BiIbHUM Tiepepizom. OnHuM 3 Haiibiabir mpoGaeMHIX MicIlb TaKUX
Tapijiok € iX Hu3bKa e(HeKTUBHICTD, sSIKA 3aJIEKUTD BiJl PEKUMY POOOTH TapiioK MPOBAJIBHOTO THIY 3 BEJIMKUM BiIbHUM Tiepepizom. [aszo-
PiAMHHUI AP HA TAKUX TapijIkaX MPeICTaBJIOTh Kparvli Ta IUTiBKU PiINHH, SIKi € AncnepcHoio dazofo. Ilpu mpomy cymiapamii (hasolo € ras.
HenocrarHiil 3amac piguH Ha TapijiKaxX MPOBAJILHOTO TUITY 3 BEJIUKIM BIIBHUM MEPEPI30M MIPU3BOAUTD JI0 3HIKEHHS e(eKTHBHOCTI POOOTH
TAKUX TapiJIoK.

B xozi nocmimkenb BUKOPUCTOBYBABCS METO/I Ti[poIMHAMIYHOTO Mo/iesmoBanHs. [leit MeTos mossirae B TOMY, 1O TapiJIKK MPOBAJIbLHOTO
THUILY JOCJIJIKYIOTBCS CIIOYATKY Ha JIOCJI/THIX YCTAHOBKAX, a IX Pe3yJIbTaTH, 3a MeBHOI0 METO/INKOI0, BHKOPUCTOBYIOTHCS JJISI PO3PAXYHKY
TIPOMUCTIOBUX TaPiJIOK.

[TpoBeseHO 1OCII/IKEHHST TapiJIOK MPOBAJILHOTO THUILY 3 BEJMKUM BUJIDHMM IIepepi3oM B HIMPOKOMY /iana3oHi 3MiHM HaBaHTa’KEHb
1o rasy Ta pinuHi. Busnaueno mianaszon po6otu Tapisok. BeTaHOBIEHO, MO TiApaBAiuHUIT OMIp TapiOK MPOBAIBHOTO TUITY 3 BEJIUKUM
BIJIBHUM TI€PEPi3OM MaJsio 3aJesKUTh Bijl AiamMeTpa KOJOHHOTO amapary. ITokazano MpakTHYHO MOBHWIA 36ir 3al€KHOCTI BUCOTH Tra3opi-
JIUHHOTO HIapy BiJl MIBUJKOCTI rady B Iiepepi3i KOJIOHU /IS TapiJloK IIPOBAJILHOTO TUILY 3 BEJUKHUM BiJIbHUM IIePETHMHOM, BCTAHOBJIEHUX
B KoJioHax 3 giamerpom D=0,057, 0,4 Ta 2 M. Busnaueno, 110 /sl MOJIETIOBAHHST POOOTH TapiioK TPOBAJIBHOTO TUITY 3 BEJIUKUM BiJb-
HUM TIePePi3oM IIPOMUCJIOBOTO JliaMeTpa MOXKHa BUKOPHCTOBYBATH KOJIOHY Hiamerpom D=0,057 m. Hanpukiaz, st Tapijiok mpoBajib-
HOTO TWITy 3BMYAiHOTO BIJILHOTO TIepepisy MpH TiAPOAMHAMIYHOMY MOJETIOBAHHI HEOOXiJHO BMKOPHCTOBYBATH AOCJIIHI yCTaHOBKU
3 KosoHamu Giznbimoro miamerpa D=0,15-0,25 M. TTokaszano, 1Mo TapiJKi TPOBAJBHOIO THUITY 3 BEJIMKUM BUILHUM MEPEPi3oM MOXKYTh
[PAIIOBATH [IPU 3HAYHO GBI BUCOKUX WIBUAKOCTSAX a3y Ta PiAMHU, B MOPIBHSHHI 3 TapiJkaMd NPOBAJBHOTO TUILY 31 3BUYAliHIM
BUJIBHUM TI€pepi3oM.

PeKOMEH/IYEThCS 3aCTOCYBAHHST TapiJIOK MPOBAJIBLHOTO TUIY 3 BEJMKUM BUIbHUM TIEPETUHOM B TIpoiiecaX abcopOIlii mpu BeMUKIi 11iJib-
HOCTI 3pPOIIICHHS.

Kmovosi cnoBa: Tapiika MpoBaIbHOTO TUITY, BEJTMKUI BiTbHUIT TIepepi3 KOJIOHH, TiAPABIIUHUIl OIip, BICOTA Ta30PIAMHHOTO TIapy.

DOI: 10.15587/2706-5448.2020.210373
DEVELOPMENT OF METHOD OF TESTING A SET OF SCREEN-EXHAUST DEVICES IN THE
HELICOPTER Mi-8MSB-B page 8-15

Kinaschuk M.

OG6’ekTOM JIOCTI/KEHb € KOMILIEKT ekparHo-Buxonuux npuctpois (EBIT) y ckmani Beprombory Mi-8MCB-B (ykpainchkuii Bapiant
MOJIEPHI3allii PajsTHChKOTO (araToiiiboBoro Beproabora Mi-8, pospobuenuii akiionepaum ToBapuctBom «Motop Ciur, M. 3anopisiKs,
VYkpaina).

Kommiexkr EBIT npustavyennii aus 3HMKeHHs iH(pauepBOHOI IIOMITHOCTI BEPTONBOTIB, OCHAIIEHUX TYPOOBAJBHUMHU IBUIYHAMU THUITY
TB3-117 Bcix moaudikartiit amst Mi-SMCDB-B, Mi-8MT, Mi-14 ta Mi-24.

OmHnM 3 MPOBIEMHNX MICITb € BIICYTHICTD METO/IB BUPIIIEHHS 3a/[a4i BU3HAYEHHS TapaMeTPiB Ta TAKTHKO-TEXHIYHNX XapaKTEPUCTHK
mpu pocaiukenni EBII B ckiai siitasbHOro anapary npu BUIpoOyBaHHsIX Ta A0CII/UKEHHSX, sSIKi MAIOTh TIPOBOIUTHUCS BIIMOBI/IHO 3aTBEP/IKe-
noro KepiBHnITBa 3 TeXHIUHOI eKCITyaTaitii.

[Ipu o6y 10Bi po3pOGIEHOT METOAMKH 3aCTOCOBYBAIUCH MpaBKia KepiBHUIITBA 3 TeXHIUHOI eKcrryaraiii Ta KepiBHUIITBA 3 JIbOTHOI €KC-
IIyarartii BEpToJbOTY, 110 A03BOJISIE MPOBOAUTH BUIPOOOBYBAHHS 3 IOTPUMAHHAM HOPM GE3MeKU MoIboTiB. JIbOTHI BUIPOOYBaHHS CJIy/KATh
JUKepesIoM iH(hopMaIii U1 aHaiTHIHIX Po3paxyHKiB, moOynosu Mozeseit EBIT i nmepeBipku ix [0CTOBIPHOCTI MIJISIXOM TIepeBipKi 301KHOCTI
napameTpiB 1poriecy (PyHKIIOHYBAaHHS B OJIHUX 1 THX K€ YMOBaX 3a JIOIIOMOTOI0 MOJIE/IIOBAHHST Ta JIbOTHIX €KCIIEPUMEHTIB.

Po3pobiiena MeToInKa JIOCTiIZKEHb Ta BUITPOOYBaHb KOMIUIEKTY eKPaAaHHO-BUXJIOITHUX MTPUCTPOTB J03BOJISIE MIEPEBIPUTH TPAIE3aTHICTh
KOHKPETHOTO 3pa3Ka Ha BCiX PesKMMaXx MOJIbOTY.

Metozuka fa€ 3MOTy BU3HAUYATH 110 TTapaMeTpaM 3aco0iB 360py 60pToBoi iHdopMaIlii piBeHb BTPAT MOTYKHOCTI ABUTYHA HA PI3HUX pe-
JKIMax poOoTH TIpu cyMicHiii poboti 3 EBII. Tle 103BoJIsie oTprMaTH XapaKTEPUCTHKY IO/I0 CIIOKUBAHHS [AJMBA Y BUITAJIKY 3 BCTAHOBJIECHUM
Ha 6OPT KOMILIEKTOM €KPaHHO-BUXJIOMHUX IPUCTPOIB Ta 6€3 HbOTO.

Mertoznka BpaxoBy€ MOKJINBICT OIHOYACHOTO TIPOBEIEHHS SIK JIBOTHUX, TaK i HaseMHNX BUpo6oByBans EBII mist mobymosu inanka-
TpHCcH iH(pauepBOHOTO BUITPOMIHIOBaHHS Ta BU3HAUEHHS Bi/ICTaHell Ta KyTiB 3aXBaTy I[iJTi TOJIOBKAMHU CaMOHABE/ICHHS EePEHOCHO-3€HITHUX
PaKeTHUX KOMILJIEKCIB.

Anasi3 OTpUMaHUX JJAHNX JI03BOJINB BU3HAYUTH HATIPSIM MOAATBIINX PO3PAXYHKOBHX Ta €KCIIePIMEHTATBHIX JIOCIIIKEHD, CIPSIMOBAHUX
Ha BJIOCKOHAJIEHH 1IPOTOYHOI yactunu EBII.

Kmouosi cnoBa: ekpaHO-BUXJIOMHUIT TPUCTPIiH, indpadepBoie BUMpoMiHioBanus, BepToaboT Mi-8MCb-B, pexxnmu moboty, cCrioskimBaH-
HS [aJINBA.
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ESTIMATION OF THE POSSIBILITIES OF THE COMBINED SYNCHRONIZATION SYSTEM WITH OPEN-LINK TO MINIMIZE
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Turovsky 0.

OO0’eKTOM JOCTIIUKEHHsT € TPOLEC OI[IHKK MOKJIMBOCTEH KOMOIHOBAHOI CHCTEMU CHHXPOHI3allil 3 PO3IMKHYTUM (KOMIIEHCYIOUMM)
3B’SI3KOM 1IO/I0 MiHiMi3arii aucnepcii ¢a3oBoi MOMIJIKE B yMOBaX BIUIMBY aJMTHBHOTO TayCiBCHKOTO IIyMy. lIWTaHHS MigBUIIEHHS SKO-
cri dynkiionyBanust cucreMu (HazoBoi CHHXPOHI3allil € MOCTIMHUMU Ba)KJIUBUMU HAYKOBUM 3aBIAHHIME i B PSAi JOCJHIKEHb BUPIIIY-
IOTHCSI METOZIOM PO3POOKM MAaTeMATUUHUX MOJIENEH Ta CTBOPEHHSAM Ha IX OCHOBI BIANOBIIHMX ONTUMATBHUX CXeM MOOYAOBHM BKa3aHMX
crcreM. KiHIeBnM etamoM po3poOKH Ta BIPOBAKEHHS TAKMX MAaTEMATHYHNX MOJeJell B TEXHIUHI PillleHHsT Ta MOOYAOBaHUX Ha iX OC-
HOBI CXeM CHHXPOHI3allil € OIliHKa I'PaHMYHUX MOJKJIMBOCTEHl BKa3aHUX CXeM II0/0 MiHimizauii aucrepcii ¢asoBoi mOMHIKH B yMOBax
PI3HUX BH/IB IIyMiB.

B po6ori mpoBeseHo OLIHKY MOKJAMBOCTEl KOMOIHOBAHOI CHCTEMM CUHXPOHi3allii 3 PO3IMKHYTHM (KOMIEHCYIOUMM) 3B’I3KOM
o0 Minimisaiii aucrepceii GazoBoi HOMMJIKKM B yMOBaX BIUIMBY aJAMTHBHOIO TayCiBCbKOrO ILIYMYy HUISXOM IiAGOpy mapameTpis
CKJTAIOBUX €JIEMEHTIB CXeMH TOOYIOBM AaHOTO 3B'si3Ky. [l 1boro po3polbsieHi Ta yTOYHEHI MaTeMaTH4Hi 3aJeKHOCTI, MO T03BOJISI-
I0Th BU3HAYUTHU JHcIepciio (a3oBOi MOMWIKM B YMOBAaX BIUIMBY aJUTUBHOTO TayCiBCbKOTO IIyMYy Ta IO/IAaHO BiNIOBITHUN aJTOPUTM
ii BU3HAYEHHA.

[Topani B pob0OTY pesy/ibraTi OIIHKHM OKa3a/ii, 10 BeJIUYUHA AUCIIePCil TOMUIKK /I KOMOIHOBAHOI CHCTEMHU CUHXPOHI3allii 3HauHO
MEHIIIA, HIXK JUIs 3aMKHYTOI CUCTEMU CUHXPOHI3aIii npu Oy/b-sakomMy BuGopi mapamer-pis octanuboi. Edext smeHmenns aucnepcii ¢haso-
BOi MIOMUJIKY 32 PaXyHOK BBEJIEHHS PO3iPBAHOTO 3B’SI3KY TI0 32/[aHOMY PiBHIO BILUIMBY 3aJI€KUTD Bi/l PiBHS CUTHAIY TTYMY Ta BiJl iHIEKCY
Mozy il asu BxigHoro curnainy. Ilpn 3acTocyBaHHi B SKOCTI IPOCTOTO PO3iPBAHOTO 3B’I3KY YaCTOTHOTO JMCKPUMIHATOPA, BKJIIOYEHOTO
B cXeMy KOMOIHOBaHOI CHCTeMM CHHXPOHI3aIlii apajiebHo, MiHiMaabHa auciepcis (GasoBoi MOMUJIKA MPU POCTI PiBHSI IIYMY /10 TIEBHOI
KPUTUYHOI MeXKI Ma€ 0OMeKeHHsI. A laHuil po3ipBaHuii 38’130K BTpavyae cBOIO e(heKTUBHICTD.

Kmouosi cnosa: CHHXPOHI3aAIiS HECYYO0i YacTOTH, KOMOIHOBaHA CHCTEMa CHHXPOHIi3alli, anucnepcist (hazoBol MOMUIKH, aJIUTUBHUN Tay-
CIBCHKUIT 1IIyM.

TECHNOLOGY AND SYSTEM
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ADAPTATION OF MATHEMATICAL MODEL OF HEAT AND ENERGY CHARACTERISTICS OF MEDIUM PRESSURE BOILERS TO
REAL OPERATING CONDITIONS page 23-30

Zhitarenko V., Bejan V., Ostapenko 0.

OO6’€KTOM JIAHOTO JIOCTI/IKEHHSI € TEIJIOBI Ta eHEPreTHYHI XapaKTePUCTUKK KOTJIB CEPENHBOTO THCKY TEIJIOENEKTPOIIEHTPAI METAIYP-
rifioro KoMOIiHATY, sIKi MPAIIOIOTH HA 3aTaJbHUIT MapoBHii KosekTop. [TamnBo, 10 BUKOPUCTOBYETCSI, — CYMIIll JIOMEHHOTO Ta TIPUPOJIHOTO
raziB. O6’emHa yacTka 1oMeHHOTO ragy 80—-95 %. XapaKTepHCTHKI JOMEHHOTO Ta3y HEMOCTIiHI: iCTOTHO 3MiHIOIOThCSI eIeMEHTAPHIN CKITAT,
BOJIOTICTD 1 3aIUJICHICTD.

Po3pobiieHa 3 METOI0 KOMIIJIEKCHOT ONTHMI3alil PesKUMiB CriibHoOT po6OTH KOTJIB MaTeMaTH4Ha MOJeJIb BUMArae aJantaliii eHepre-
TUYHUX XapaKTePUCTUK, OTPUMAHUX PO3PAXYHKOBUM IIJIAXOM, /IO PeaJIbHUX YMOB eKcILTyartalii. AzanTariisi po3paxyHKOBUX eHepreTHYHUX
XapaKTePUCTHK MPOBOJNIIACS IHANBIZyaTbHO HA OCHOBI TEIIOBUX GATAHCOBUX BUNPOOYBaHb KOTJIB i 00Ky KOHCTPYKTUBHUX i €KCILTyaTa-
WIHIX 0COBIMBOCTEN KOKHOTO KoTja. B mporieci BunpoOyBanb Oyiia BUSHaY€Ha M0/ KOHBEKTUBHOI CKJIa0BOI TEIJIOOOMIHY B TOIIIL /ISt
POBIUIIHY THX KOTJIOArPEraTiB 3a JONOMOTIO0 HECTAIIIOHAPHOTO TEIIoMipa. AGCOJIIOTHE 3HAYEHHS IIIILHOCTI TEIIOBOTO IIOTOKY BUZHAYAIOCS
3TiZIHO Teopil HeCcTaIlioHApHOTO PETYJIIPHOTO HAarpiBy uyTianBoro exementy (UYE). Byso Bctarnossieno, mo mo Mipi BUTOpaHHS MaJINBa PiBeHb
TEIUIOBUX MOTOKIB 3HUKYETHCSI, & PH 301LIbIIEHH] TEIIOBOI 10J1i IOMEHHOTO Ta3y abCOJIOTHE 3HAYEHHS JIOKAIBHUX TOTOKIB, 110 MaJlaloTh,
ameHnuryeTbest. CepeiHs 0/ KOHBEKTHBHOI CKJII0BOI 3HAXOANThCS Ha piBHI 15—20 %. AzanTanis 10 peabHIX YMOB POOOTH Maporieperpi-
Baya Ta XBOCTOBWX MTOBEPXOHb HATPIBY 3alTPONOHOBAHO 3[IIICHUTHU 32 JOTIOMOTOI0 KOPUTYIOUNX eMITIPUIHUX KOedil[ieHTiB, OTPUMAHUX TIPU
06pob11i pesybraTis GaIaHCOBUX BUIIPOOYBAHb.

VYpaxyBamHsi KOHBEKTHBHOTO TETJIOBOTO TTOTOKY B TOTIIII JI03BOJISIE OJIBINT TOYHO BU3HAYATH ITapaMeTPH TEIIOHOCIIB MO MaporasoBoMy
TPAKTY KOTJIA, & OTKe, 3a0€3I1eYyETHCS MOKIMBICTH OTPUMAHHS a/[AITOBAHIX EHEPreTHYHUX XapaKTePUCTUK KOTIiB. [IOpiBHIHO 3 aHaITHY-
HUMU PO3PaXyHKOBUMU 3aJIEKHOCTSIMH, TIPOTIOHOBAHA METOMKA 3a0€3Ieuye IHAMBIAYaTIbHIN MiAXiA 10 PEKUMIB POOOTH KOTJIIB. 3aBAAKI
I[HOMY MOJKJIFIBO 3HU3UTH TOXUOKY y BIU3HAYEHHI ONTHMATHHUX PillleHb MeHTT Hixk 10 1 %.

KmovoEei cnoBa: KOTJI0ATPEraTH CEPEIHBOTO TUCKY, KOHBEKTUBHUIN TEIIOOOMIH B TOMI, KOeDIlliEHT e(heKTUBHOCTI HATPiBY MOBEPXHI.
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Deyneko L., Kohasko N.

OG6’ eKTOM ZOCITIIKEHHST € CTPYKTYPa Ta MeXaHiuHi BAACTUBOCTI CTasli B IIEHTPaIbHUX TOUKAX 3arapToBanux BUpobis. B po6oti pospobiena
METO/IMKA, sIKa 6a3y€ThCst Ha TOPIBHIAHHI MBUIKOCTI OXOJIOMKEHHS B IEHTPAIBHINA 061acTi BUpOOyY 31 NIBUAKICTIO OXOJOIKEHHST TPOGHOTO
3paska JiaMeTpoM 5—6 MM, 110 JOCIIKYIOThCs B JTaGopaTopHuX yMoBax. /lo 11boro yacy Takuil miaxiz 6yB HEMOKIMBUM, OCKITIbKY He Oy
Bupiuteni 18i ocHoBHI mpobaemu. [lepexiz Biz MaIoOro 3paska 10 peaibHOro BUPOOY MPH rapTyBaHHI OYB HAYKOBO He OOIPYHTOBAHVIM B 3B’s13-
KY 3 BEJIMKOIO CKJIaaHicTIO pobsemu. He Gy BifloMi MaTeMaTHyHi 3aJIe5KHOCTI JIJIsI PO3PAXYHKY IMIBUAKOCTI OXOJO/DKEHHS TIPH TapTyBaHHI
BUp0OIB 0BiIbHOT (hopMu B piannax. B ocranniii yac 1i npobemMu BUpIilIeHi Ta MOABUIACH CTalb ONTUMAJIBHOI IPOrapTOBYBAHOCTI, SKY
MOJKHA JIy’Ke NIBUIKO OXOM0/pKyBaTH. 1le cipocTuio BupinteHHs ganoi npobaemu. PospobieHa B po6OTi METOIMKA I0TIOMATAE 3arapTOBYBATH
MeTasieBi BUPOOH TaKUM YIHOM, 1100 Ha MOBEPXHi OYIIM BEJIMKI CTUCKAIOY] 3aTHIITKOBI HAPY:KEHHS], & B Cepe/iiHi GefiHiTHA CTPYKTypa BICO-
KOI MirfHocTi Ta migBunenoi B'askocri. Ile gosBose 36iJ1bLLlyBaTl/l pecypc poboTu 3arapToBaHKUX BUPOOIB, 3MEHUIYBATU BiZICOTKU JIETryIOunX
€JIEMEHTIB, & TAKOXK JOTPUMYBATHCH YNCTOI €KOJIOTil. Y 3B'SI3KY 3 1M, 6asyiouich Ha JOCSTHEHHSIX HAYKH 33 OCTAHHI IECSTHIITTS, 3aIpo-
[IOHOBAaHA METO/IMKA IIPOTHO3YBAHHS CTPYKTYPH Ta MEXaHIYHUX BJIACTUBOCTEN CTasli IPY rapTyBaHHI peaslbHUX Jertaseil. 1sa metoaka moxe
OyTH BUKOpPUCTAHA /7151 301/IbIIEHHST IOBTOBIYHOCTI POGOTH [eTaell MAIIMH Ta iIHCTPYMEHTY. B po6OTI TaKOK BiMIYAEThCS IEPCIIEKTUBHICTD
BUKOPHUCTAHHS BOAHNUX PO3UMHIB MOJIMEPIB HU3bKOI KOHIIEHTPAI] AJIsT iHTEHCHBHOTO TapTyBaHHsI CTaJeBUX BIPOOGiB. B 1iboMy BUManKy mpu
MO/IEJTIOBAHHI IIBUAKOCTI OXOJIO[ZKEHHS B IIPOLIEC] TapTyBaHHsI peaibHuX BUPOOIB MPOOHI 3pasku 3arapTOBYIOTh Y BOJAHUX PO3UYNHAX IHX JKE
moJtiMepiB GiJIbINT BUCOKOI KOHIIEHTPAITii 3 METOIO yTBOpEHHsT cTabiibHoi maposol miisku. CrabiibHa maposa miiBka 3abesnedye cTabiabHui
koeditient Terosiagayi. Ile 36i1bInye TOUHICTD MOIETIOBAHHS Ta PO3IIUPIOE MOKJIMBOCTI 3aIPONOHOBAHUX PO3PaXyHKIB.

Kmouozi cnosa: MeTo/ MOZIETIOBAHHST (DOPMYBAHHS CTPYKTYPH, GEITHITHI Ta MAPTEHCUTHI TIEPETBOPEHHS, TepMiuHa 0OPOOKa, BUCOKA MIlIHICTh.
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ANALYSIS OF THE INFLUENCE OF BINDING ADHESIVES ON THE STRUCTURAL STRENGTH OF INTEGRAL AND SEMI-RIGID
COVERS page 38-43

Paliukh 0., Kyrychok P, Dziadyk E.

OO6’eKTOM TOCTI/IKEHHS € TIPOIECU CKJICIOBAHHS KOHCTPYKTUBHUX JleTajlell IHTEerpaibHuX i HAMBKOPCTKUX OOKJIAJAMHOK MATiTyPHUMI
KJIESIMH i3 3aCTOCYBAHHSIM CYIIIBHIUX 1 IMCKPETHNX CTIOCOGIB HaHeceHHs Kirelo. [IpoBesieHi eKcreprMenTaIbHi OCTiUKEHHST TPYHTYIOThCS Ha
3aCTOCYBaHHI MOPIBHAILHOI METOANKN BUMIPIOBAHHA 5KOPCTKOCTI TTOABINHUX KJICEHUX 1 MOABIHHKUX Ge3 MPOK/ICIOBAHHS TTaliTyPHIX MaTepia-
JIiB Yepe3 BU3HAYEHHS 00’ €KTUBHIX MOKA3HIKIB PYHHIBHOTO THCKY. OCHOBHE TPUILYIIEHHS AOCIIIPKEHHS MOJISITAE B TOMY, IO BHKOPHCTAHHS
PI3HUX BU/IIB MAJITYPHUX KJIEIB, HAHECEHUX CYIIIbHUMI Ta TUCKPETHUMHU IIAPAMU, CIIPHATHME YTBOPEHHIO J0/IATKOBOI CTPYKTYPHOI MIiITHOCT1
BUTOTOBJIEHUX OOKJIAINHOK. [[bOTO HEMOKJINUBO TOCATHYTH O€3 aHaJIi3y Ta 0OMPAHHS KJIEHOBUX MOJIMEPHUX KOMITO3UIHN i3 IMPOKO BUKO-
PUCTOBYBaHUX B TATITYPHUX MTPOIIECAX, 3 BpAXyBAHHIM HaOYTOI MICJIsT CKIEIOBAHHS IIMMI KOMITO3HIISIMHI CTPYKTYPHOT MITTHOCTI OGKJTA/IITHOK.
3aInporoHOBAHO /ISt TPOBEIEHHS IOCIKEHb BUKOPUCTATU (DPATMEHTHU IHTErPAIBHIX i HAMNIBKOPCTKUX OOKJIA[MHOK, BUTOTOBJIEHNX i3 BUCO-
KOSKICHUX KPEeHOBAaHUX TIAIlePiB Pi3HOI MAaCH, B KITBKOCTI OCTATHIH /7151 OTPUMAHHS JOBIPUNX TOKA3HUKIB TOCITI/KEHHS. B pesyssraTi mpo-
BEZICHIX eKCIIePUMEHTAIbHUX JIOCTIIKeHDb KJIeEHNX 3Pa3KiB KPelJIoBaHOTO Iarepy BUABICHO 3POCTAHHS BiITHOCHIX IOKA3HUKIB CTPYKTYPHOI
MitHocCTi, BUK/IMKane GpisnKo-XiMiYHUM BIIMBOM Pi3HUX BUAIB KJeiB. Buspieni oco6JIMBOCTI HaHeceHHs KAEHOBUX TOJIMEPHUX KOMITO3UITIH
Ha KJIeeHi (hparMeHTH 0OKIaANHOK CYIITbHIM, CTPIYKOBHM i ITAXOBUM COCOOOM. AHAJI3 TOABIHIX KICEHUX CYIITLHIM IapoM (pparMeHTiB
OOKJIQIMHOK, Y MOPIBHAHHI 3 MOABIHHUMU HeKkJecHUMU (hparMeHTaMu, [OKa3aB CyTTEBE 3POCTAHHA BIHOCHOI CTPYKTYPHOI MIIHOCTI KJiee-
HUX (DparMenHTiB B MNUPOKOMY PO3MIpHOMY Jiana3oni. Busnaueno, 1o AnckpeTHe posMipHe BiIXUJICHHSA OTPUMAHNX MOKA3HUKIB BUKJINKAHE
BJIACTUBOCTSIMH, 3aCTOCOBAHUX JIJII IPOBEACHHS OC/IKeHb KieiB. [TopiBHsAIbHUI anani3 kaeeHux GpparMenTiB 0OKIAUHOK CTPIYKOBUM i
MIAXOBUM CII0COOAMU HAHECEHHS KJIEIO BUSIBIB CYTTEBY BIAMIHHICTh OTPUMAHUX €KCIIEPHMEHTAIBHIX TOKA3HUKIB MIIHOCTI, B CTOPOHY 3HAU-
HOI repeBary maxoBoro crocoby. Ile, okpiM 3abesneders CTPYKTYPHOT MIITHOCTI KJeeHUX (hparMenTiB 00KIaIMHOK, HabJIMAKEHOT 110 CYIIib-
HOTO CTIOCO0Y HAHECEHHsT KJIEI0, CIPUSIE CYTTEBOMY CKOPOUEHHIO HOTO BUTPATHOI CKJIa0Bo1. OTpUMaHi pe3yJIbraTi JOCIiIKeHb BUSHAUEHHST
BIUIMBY BUOIPKY MaJiTyPHUX KJIEIB, HOIMPEHUX B TEXHOIOTIYHUX TIPOIECAX BUTOTOBJICHHS KHUKKOBOI TIPOAYKILT, Ha CTPYKTYPHY MIl[HICTD
IHTErpabHIX i HAMBKOPCTKUX OOKJIAANHOK, CIPUATHMYTh IIAHYBAHHIO PeCypPCco36epiralouix TEXHOIOTTYHNX MPOIIECIB.

Kmouosi cnosa: nayiTypHuil Kiieil, 3yCHULISL [POJABIIOBAHHS, CTPYKTYPHA MIllHICTD, iHTerpaibia OOKJIAAMHKA, HATIBKOPCTKA OOKIIA/MHKA.
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OG’'eKTOM JIOCTIIPKEHHsT € CHHXPOHHUIT MOHVIKYIOUYHI TIepeTBOPIOBaY HAIPYTH 3 CHCTEMOI0 KepyBaHHsA. OMHUM 3 HalGiibIn mpo-
GJIEMHUX MICIIb € Tiepeiada eHeprii B IepeTBOpoBavax [Jisi JAOCSATHEHHS BIAIOBIZHOTO 3HAYCHHS YMCJIOBOTO AIalasoHy 3 MiHIMAJbHUMU
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BTpPaTaMy B KOMIIOHEHTAX eJIEKTPUYHOI CXeMU. 3alPOIIOHOBAHO Ta OIMCAHO CTPYKTYPHY Ta eJIEKTPUYHY CXEMY 3 CHHXPOHHOTO [1€PeTBOPIOBA-
va, sIKa 3a JI0MOMOTO10 U(POBOI crcTeMu 3a0e3redye OB TOYHI aHi, TOB'A3aHi i3 BIVIMBOM Ha poboTy cxemu. [IpeacTaBieno KOHKpeTHUH
MIPUKJIAJT PO3PAXYHKY 3 YMCETbHUMU 3HAYEHHSIMU €JIEMEHTIB eJIEKTPIYHOT CXeMH — MIATPYHTS [UIst BUOOPY KOHKPETHUX YaCTHH eJIEKTPOCXEMU
3a BIZMOBIZAHNMM KaTErOPisMH.

B xozi HocCTizKeHHsT BUKOPHCTOBYBAIHCS HAOip amapaTHUX Ta MPOrpaMHUX 3aco0iB, 30KpeMa: [UIsi TOHIKYIOYOTO MEePETBOPIOBAYA
€JIEMEHTH — KJIIOY, JII0Jl Ta KOHJEHCATOP; MIKPOKOHTPOJIEPAa — BIJIIOBIAHMII /ialla30H 4acTOTU Ta HAIPYTH; ApaiiBepa — XapaKTepPUCTUKU
KepyBaHHsI CHJIOBIMH KJII0YaMI 3 BIATOBIAHIMI pobounmu mapamerpamit. [IpoaHamizoBano Ta po3paxoBaHO BCi MOKJIMBI BTPATH MPH OHH-
JKEHHI 3HAUEHHsI HATIPYTH 10 HeOOXiTHOTO PiBHS, 30KPeMa BTPATU Y KOMIIOHEHTAX eJIEKTPOCXEMHU MEePETBOPIOBAYa, — KOTYIIII IHAYKTUBHOCTI,
KJI0YaxX Ta KOHIEHCATOPAX, — [0 € HEOOXIIHOIO CKJIAJ0BOI0 CHHXPOHHOTO MOHIDKYIOUOTO TepeTBopioBada. OTpuMaHo rpadiki mepeMuKkaHb
KJTIOYiB €JIEKTPOCXEMH, 3 SIKIX PO3PAXOBAHO BTPATH NOTYKHOCTI Ta ePeKTUBHICTD, 1[0 BUPAKAETHCS KoedillieHTOM KOpUcHOi ii cxemu. OTpu-
MaHo rpadiku 3a1e;kHOCT] eheKTHBHOCTI IepeTBOPIOBAYA Bi/l BUXi/IHOI TOTYKHOCTI; YaCOBI XapaKTePUCTUKKU KePOBAHOI ITNPOTHO-IMITYJIbCHOT
mozyJsitii (ITITM) Ta BUXiHOT HAIIPYTH; 3aJIeKHICTh BTpatT y Kiaodax. OOYMOBJIEHO THM, TIIO 3alIPONOHOBAHUN CHHXPOHHUIT EepeTBOPIOBAY
Mag€ psiji 0cobmBoCTEll poboTH. 30KpeMa, aHAIOro-1[i(POBUil TIEPETBOPIOBAY K 3BOPOTHIil 3B’130K, 11(POBY CHCTEMY KEPYBaHHSI 3 [IUC-
KPETHNM KPOKOM Ta BUIIPSIMJICHHSI TIJISIXOM 3aMiHU /i0/[iB Ha aKTUBHO KepoBaHi BumMuKadi. OCTaHHI MPeCTaBISIOTh KII0Yi «BICOKOTO» Ta
«HU3BKOTO» PiBHSI HATIPYTH 3aJI€KHO BiJl CTPYMIB HAIPYT, M0 B HUX MPOTiKaioTh. [le 3a6e3meuye MOKIIMBICTD OTPUMAHHS OiJIbIIT KOPEKTHOTO
3HAUCHHS NOKa3HUKIB. [IOpiBHAHO 3 aHAJIOTTYHIMY IOHIDKYIOUNME IIepeTBOPIoBaYaMu, JaHUI KOHBepTep Ma€ II0Ka3 HAaIPYTH 3 MOKJINBOIO
HE3HAYHOTO TOXUOKOIO.

KmiouoBi cnoBa: 1oHKYIOYMIT TePeTBOPIOBAY, 1N(POBE KepyBaHH, BTPATH HOHIIKYIOUOTO IIePeTBOPIoBaya, e(heKTUBHICTb IIOHUKYIOYOT0
TIepeTBOPIOBAYA, CHHXPOHHII BUTIPSMIISY.
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OO6’eKTOM JIOCTIIKEHHST € MapaMeTpPy HAIiBIPOBIIHUKOBOTO OJHONEPEXiTHOrO0 TPAH3UCTOPHOTO MPUCTPOIO, IO BILUIMBAIOTH Ha HOTO
poboTy B sIKOCTi pestakcartiiinoro reneparopa 1,67 kI i/ gi€ro /031 raMMa-BUIIPOMiHIOBaHHsI. Pesakcaitiiini reHepaTopy MUPOKO BUKO-
PHUCTOBYIOTBCS B (DYHKILIOHAJILHUX TeHepaTopax, eJIeKTPOHHUX 3BYKOBMX CUTHAJIAX, iIHBEPTOPAX, OBOPOTHHUKAX i TeHepaTopaX, KePOBAHUX
HaIpyroo. BiacTUBOCTI TPAaH3UCTOPHMUX IIPUCTPOIB AHAJIOTIYHI BJIACTUBOCTSAM IHIINX HAIMIBIIPOBIHUKOBUX IIPUCTPOIB, Ha SKi CHJIBHO
BIUIIBaE onpominenns. Moro enexrpuuni xapakrepuctuxu Ta GhopMH BUXiIHOI HAIPYTH JIAHIIOTA PEIAKCALIIHONO reHepatopa Oyim K0-
catipkeni Ta moOyOBaHi B 3aI€KHOCTI Bijl Pi3HUX PIBHIB raMMa-BUIPOMiHIOBaHHS. TUII HAIIIBIPOBIZAHUKA, KOHCTPYKIIiSA IPUCTPOIO Ta THIL
BUIIPOMIHIOBAHHS BIUIMBAIOTh Ha BeJMYMHY i€l 3minn. [Tokazawno, 1o 301JablIeHHs 031 TaMMa-BunpominioBarust 10 3,0 MIp npusBoantsb
1o 3Mentnensst mikooi Hanpyru (Vp) 3 3,71 B 10 2,9 B, a minimassia nanpyra (Vy) 36iaburyersest 3 1,54 B o 1,89 B. 1le npusBoauts 110 BU-
PaKEHOTO 3BY’KeHHsI 00,1aCTi HETaTHBHOTO OT0PY. B pesyurbrati Gy10 MOKasaHo, Mo SK aMILTITy/[a BUXI{THOTO CHTHAIY, TAK 1 4aCTOTa JAHI[IoTa
peJslakcaIiifHoro renepaTopa 3aJeKaTh BiJl 031 raMMa-BUIIPOMiHIOBAHHS. [Ipu iboMy BUIXi/iHi 3HAUEHHS aMILIITYIH HATIPYTH BUXi/IHOTO CUT-
HAJIY, 1[0 CTAHOBJISATH 2,54 B, 3Huswmmmcs 10 savenns 2,13 B, a iforo uacrora, sxa gopisutoe 1,67 ki1, 36iabmmnacs g0 1,85 kI, BianosiaHo,
yepes piBHI ramMa-BrinBy 10 3,0 MIp 3 Bukopucranism onpominioBada GammaCell-220 (HamionaabHuii enTp pagiaiiiinux 1ocaiuKkenn
i TexHoJoriil €runTy).

Kmovosi cnoBa: HaiBIPOBIAHIKOBHIT OJTHONIEPEXiAHNIT TPAH3UCTOPHII MPHUJIAJ, PeJIaKCAIliITHII reHepaTop, 1032 TaMMa-BUIIPOMiHIOBAH-
Hsl, PiBHI raMMa-OIIPOMiHEHHS.
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