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FEASIBILITY ANALYSIS OF FORECASTING HYDROLOGY OF ENGURI RIVER.
G.Mirinashvili. A.Kokhtashvil.i
"Energy". Ne2(106). 2023. Thbilisi. p. 5-10. geo. sum geo. engl. rus.

The article discusses the role of the Enguri river basin on the hydro-energy of Georgia. The
software and mathematical base of Tethys, a platform for forecasting hydrological indicators. Emphasis
is placed on both the technical and financial benefits of hydrology forecasting. The volumes of water
spilled by Enguri HPP in 2013-2022 are taken into account. Turkish Energy Exchange 2020-2023
electricity prices are reviewed. The financial consequences of energy spilled by Engurhesi are
calculated.

. 5.

TEXHUKO-2KOHOMUYECKUI AHAJIN3 [TPOTHO3A TUAPOJIOI MU PEKU UHI Y PU.
I''MupunamBuny, 4. Koxmaweunu.
"Oueprus”. Ne2 (106). 2023. Touwnmucu. c. 5-10. rpy3. ped. anrn., pyec.

PaccmoTtpena ponbs OaccefiHa peku UWHTypm B THIpOdHEpreTwke ['py3un W TIpOrpamMMHO-
MareMaTnyeckas Oaza tuatgopmbl Tethys s MPOTHO3MPOBAaHUS THUAPOJIOTMYECKHX MOKa3aTelnei.
Ocoboe BHUMaHHE YyAenseTcs KaK TEXHUYeCKHM, TaK M  (UHAHCOBBIM IPEUMYIIECTBAM
THUAPOJIOTUIECKOTO MPOTHO3UPOBaHUA. YUTeHbI 00beMbl cOpoca Boasl Muarypu I'DC B 2013-2022 rT.
Typeukast sHepreruueckas Oupka 2020-2023 r1r. mepecMmoTpena IE€HBI Ha AJIEKTPOIHEPTHIO.
PaccunTtanbl ¢uHaHCOBBIE TOCHeACTBUS BblOpoca dHeprum HMurypu I'DC  ruaponorumyeckux
nokazareneil. Ocoboe BHMMaHHE YAEICHO KaK TEXHUYECKUM, TaK M (UHAHCOBBIM IMPEUMYIIECTBAM
TUAPOJIOrMYCCKOro IMMpOrHo3MpoBaHus.

Hnn. 5.
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BIYHCIuTeNbHbIe MeToAbl)/ Ilepes.c auri. M.:Dueprus. 1980.

IGBT- PROCESSING OF THE PRINCIPLE ELECTRICAL SCHEME OF ENERGY
TRANSMISSION WITH TWO-BRIDGE TRANSDUCER DC BIPOLAR LINE CONTAINING
TRANSISTOR MODULES UNDER THE CONDITIONS OF IMPROVING THE EFFICIENCY OF
ELECTRICAL ENERGY ACCOUNTABILITY

G. Kokhreidze, Z. Gachechiladze, N. Beradze, Gocha Kokhreidze.

"Energy"”. Ne2(106). 2023. Thilisi. p. 11-23. geo. sum geo. engl. rus.

The scientific-engineering paper presents the processing of the principle electrical scheme of energy
transmission with two-bridge transducers DC bipolar line containing IGBT-transistor modules under the
conditions of improving energy accountability. It provides transmitting and receiving system generators
with appropriate frequencies; appropriate loads; bridge schemes of rectifier and inverter substations;
bipolar transmitting line; voltages and currents at the input of the rectifier substation. As a result of the
presented processed electrical drawings, different normal operating modes can occur during operation,
starting with a complete scheme (all bridges are connected) and ending with a non-complete scheme (only
one footbridge is connected). A bipolar transmission line DC formula is obtained for the established
processes of operation of the entire conversion system.

1. 4, bibl. 3
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PA3PABOTKA HPHHL[HHI/IAHI)HOPI SJIEKTPUUYECKOUN CXEMBI ITEPEJAYM SHEPT U C
JIBYXMOCTOBOM I[TPEOBPA30BATEJILHOM BUITOJISIPHOM JIMHUENU ITIOCTOSHHOTO
TOKA, COOEPXXAHIIUE 13 IGBT TPAH3UCTOPHBIMU MOAVYJISIMU B YCJIOBUSX
VIIYUIIEHUS DODPEKTUBHOCTU YUETA DJIEKTPUUECKON DHEPI UU.

I Koxpeuose, 3. I'aueuunaose, H.bepaosze, I oua Koxpeuose.

"Oueprus”. Ne2 (106). 2023. Townmucu. c¢. 11-23. rpy3. ped. aHra., pyc.

Pazpaborana mnpuHIMIUANBHAs DIEKTPUYECKAsh CXeMa IepeJadd dIEKTPUYECKOH SHEpPruM ¢
JBYXMOCTOBOH MpeoOpa3oBaTeNbHON OUTONAPHON JIMHUEH MOCTOSHHOTO TOKa, coaepkamas uz IGBT-
TPaH3UCTOPHBIE MOAYJIH B YCIOBUSX yiydiieHus >()(QEeKTHBHOCTH ydeTa 3JIEKTPHUECKON JHEpruu.
[IpeaycMoTpeHsl TeHepaTOphl Mepenaroieil 1 IPUEeMHOW CHUCTEMBI COOTBETCTBYIOIIMMH YaCTOTaMM;
Harpy3K{, MOCTOBBIE CXEMBI BEIIPSIMUTELHON U HHBEPTOPHOU MOACTAHITNI;, OUTIONSIpHAS TIepearomias
JIMHUS, HANPSDKCHUS ¥ TOKW Ha BXOJIE BBITPSIMUTEIBHOM MOJICTAHIUH.

[Mpu sKcmyaTalmd BO3MOKHBI Pa3HbIe HOPMAJbHBIE PEKUMBI, HAuWHAs OT MOJHOH CXEMEI
(BKITIOYEHBI BCE MOCTHI ), KOHYAs HETIOTHOM CXeMBbI (BKJIFOUEH TOJIBKO OMH MOCT). [TomydeHo BeIpaskeHue
MOCTOSTHHOTO TOKa OWITOJIAPHOW Tepefarolei JIMHUEH JUIS YCTaHOBHMBIIUXCS IPOIECCOB IIEMCH
MpeoOpazoBaTENFHON CUCTEMBI.

Hnn.4. num.3.
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A BATTERY ENERGY STORAGE SYSTEM THAT AIMS TO MAKE THE ENERGY SECTOR
MORE AFFORDABLE, MORE CLIMATE AND ENVIRONMENTALLY EFFICIENT AND
COMPETITIVE, SAFER AND MORE SUSTAINABLE.

T.Museliani, B.Jintchveleishvili.

"Energy". No2(106). 2023. Thbilisi. p. 24-36. geo. sum geo. engl. rus.

Combating climate change is effective through better understanding of its causes, evolution, risks,
impacts and opportunities. A battery energy storage system that will be able to supply energy to the
customer will also be able to store energy that comes with a certificate of origin, or electronic document,
that confirms that the share of electricity supplied to the customer is derived from renewable sources.
111. 9, bibl. 9.

AKKYMVIJSITOPHASI CUCTEMA XPAHMIIMIA ODHEPI'MU, ITIPMU3BAHHAA CHAEJIATH
SHEPTETUYECKUM CEKTOP BOJIEE JOCTYIIHBIM, BOJIEE KJIMMATHUYECKUM U
OKOJIOTMYECKUA DODOEKTHMBHLIM, A TAKXE KOHKYPEHTOCITIOCOBHBIM,
BE3OITACHBIM U VCTOMYMBBIM.

T.Mycenuanu, b.[[picunueeneuiisunu.

"Oueprus”. Ne2 (106). 2023. Tounucu. c¢. 24-36. rpy3. ped. aHri., pyc.

Boprba ¢ m3meHeHneM kinumara 3QQexkTuBHa Onaromaps TydileMy MOHMMAHHIO €ro MpPUYMWH,
9BOJIIOIMH, PUCKOB, MOCIECACTBHHA M BO3MOXKHOCTEH. AKKYyMYJISITOPHAasi CHCTEMa XpaHEHHS SHEPTHUH,
KOTOpasi CMOXKET TIOCTaBJSITh DHEPTUI0 TOTPEOUTEIN0, TaKKEe CMOXKET XPaHUTh JHEPTUI0, KOTOpas
MIOCTABIISIETCS C CEPTUPHUKATOM MPOUCXOXKIICHHS WM AIEKTPOHHBIM JJOKYMEHTOM, IMOJITBEPIKIAFOIINM,
YTO JI0JIS 3JIEKTPOIHEPTUH, TIOCTABIISIEMOM TOTPEOUTEIIO, TOTyYeHa U3 BO30OHOBISIEMBIX HICTOYHUKOB.
Hnr. 9, ur. 9 Ha3B.
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WATER PUMP POWERED BY AN EVAPORATIVE-CONDENSING HEAT ENGINE.
E. Machavariani, I. Shekriladze.
"Energy". Ne2(106). 2023. Thilisi. p. 37-44. geo. sum geo. engl. rus.

The paper describes the current state of development of the low-potential heat-driven pulse pump
(HDPP) and the prospects for further development. HDPP differs from the classical membrane pump in
that the membrane is moved in opposite directions not by a mechanical drive, but by the simplest thermal
drive, which works by alternating evaporation-condensation processes. The working liquid evaporates on
the evaporator (heated by the capillary surface directed from top to bottom) and the steam inflates the
membrane, which displaces water from the pump. Then the steam condenses (the membrane is cooled by
water supplied from below), which causes a decrease in the internal volume of the inflated membrane,
that is, the membrane moves back to the evaporator and, as a result, fresh water is sucked into the pump.
When such a pump is integrated with a flat plate solar collector, it can pump water from a well, pass it
through the solar collector for heating, and pump it to a hot water tank at a high point. In the early years,
four prototypes of such pulsating pumps were developed, the experimental investigation of which
confirmed the expediency of PP in practical use.

The thermodynamic cycle in the heat engine of such a pump is discussed and its efficiency is compared
with the thermal efficiency of the Carnot cycle operating in the same temperature range. It is reasoned
that after some modernization, the practical use of the described steam engine driven PP will be quite
profitable.

11l. 4, bibl.9.

MYJIbCUPYIOLIM HACOC C TEIUIOBBIM IIPUBOJIOM HA OCHOBE IIPOLIECCOB
NCITAPEHUA-KOHAEHCALIMN.

E. Mayasapuanu, U. lllexpunaose.
"Oueprus”. Ne2 (106). 2023. Tounucu. ¢. 37-44. rpy3. ped. aHri., pyc.

PaccMOTpeHO COBpPEMEHHOE COCTOSHME pa3pabOTKU TEIUIONpPUBOIHOIO MyJILCAIMOHHOTO Hacoca
(TIIIIH), ocHOBaHHOrO Ha NOOYEPEAHO MPOBOJMMBIX MpOIEeccax HCIAPEHUsT W KOHIACHCALMH
HU3KOKHITANIEH pabodeil XUAKOCTH M TEPCHEeKTHBHI AaiibHeimero ycosepmeHcTBoBanus. TIIITH
OTIMYaeTCss OT KIACCHYECKOTO MEMOpaHHOrO Hacoca TeM, YTO MeMOpaHa I[epeMemiacTcsi B
MIPOTUBOTIOJIOXKHBIX HAMPABICHUAX HE MEXaHWYECKUM IIPHUBOJIOM, @ MPOCTEHIIINM TETJIOBBIM IIPUBOJIOM,
paloTaromuM 3a c4YeT 4YepenyroLIUXCsl MPOLECCOB HCHapeHHA-KOHAeHcauu. Pabodas ®HIKOCTh Ha
ucnapuTene ucrnapsiercs (HarpeBaeTcs KalWUIIPHON MOBEPXHOCTHIO, HANpAaBICHHOW CBEpPXy BHH3),
pasmyBaeT MeMOpaHy, BBITECHSIONIYIO BOJY M3 Hacoca, a 3areM KOHJeHcupyercsi (MeMOpaHa
OXJIaXKJIAeTCs TI0IaBAEMOI CHU3Y BOJOM). DTO yMEHbIIAeT 00bEM pa3LyToil MEMOpaHbl, T.€. IBHKETCS
00paTHO K MCIIApUTEIIO, a CBEXKas BOjia BcachlBaeTcsi B 00bEM Hacoca.

Korma Takoit Hacoc HMHTETPUPOBAH C TUIOCKUM COJTHEYHBIM KOJUIEKTOPOM, OH MOXKET KadaTh BOJLY U3
CKBQKUHBI, IPOIYCKATh €€ Yepe3 COIHEUHBIN KOJIJIEKTOP ISl HarpeBa U MepeKadnBaTh B pe3epByap I
ropsiueil BOJBI, PAcIOJIOKEHHBIH Ha Ooyiee BBICOKOM YpoBHe. PaHee ObUIO pa3paboOTaHO dYeThIpe
MPOTOTHIIA TAKOTO HACOCA, HKCIEPHUMEHTAIEHOE HCCIEAOBAaHUE KOTOPBIX MOJITBEPIMIO BO3ZMOXKHOCTD
npakTuieckoro ucnosibzoBanus TTITTH.

Ob6cy>xaaercst Takxe TepMoAMHaAMHYecKui LUK, peannzoBanublii B TIIIIH, a ero tepmuueckuii
KIIZA cpaBuuBaercsi ¢ Teepmuueckum KIIJ[ mukma Kapno, paboTaromiero B TOM K€ Juara3oHe
TeMIepaTyp. ApryMeHTHPOBAaHO, YTO MOCIIe HEKOTOPOH MOJEPHU3ANNHN MPAKTHIECKOE UCIOIB30BaHIE
OIKCBHIBAEMOH MAPOBON MAIIIMHBI CTAHET BIIOJIHE PEHTA0EIBHBIM.

Wnn. 4, rum. 9 naszs.
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A NEW MODIFICATION OF THE WATER PUMP OPERATING ON EVAPORATIVE-
CONDENSING HEAT ENGINE WITH TWO-SPEED CONDENSATION.

E. Machavariani, I. Shekriladze.

"Energy". Ne2(106). 2023. Thilisi. p. 45-52. geo. sum geo. engl. rus.

The article describes a new design modification of a heat-driven pulsating water pump (HPP) based on
low-potential thermal evaporation-condensation processes, in which the process of steam condensation
slows down during the evaporation of the working fluid and accelerates after evaporation. A new
modification of the HPP design is described and the process of its operation is considered.

The thermodynamic cycle in the thermal drive of the HPP is analyzed and it is shown that the efficiency

of the HPP significantly depends on the degree of dryness of the steam obtained at the end of the
evaporation of the working fluid. To increase the degree of dryness of the steam, a new design of the HPP
was developed and created - prototype No. 4, in which a two-speed mode of condensation of the steam
of the working fluid is implemented.

It is shown that the two-speed condensation mode, implemented in the prototype No. 4, made it possible
to increase the efficiency of the HPP by almost three times, while the specific power of the pump
increased sharply.

Il. 4, bibl. 6.

HOBAA MOUDOUKALNWA BOASIHOI'O HACOCA, PABOTAIOIIET'O HA UCITAPUTEJIBHO-
KOHJIEHCAILIMOHHBIX ITPOLIECCAX C JIBYXCKOPOCTHOM KOHIEHCAITEN.

E. Mayasapuanu, U. lllexpuraose.

"Oneprus". Ne2 (106). 2023. Tounucu. c. 45-52. rpy3. ped. anrm, pyc.

Omnrcana HOBast KOHCTPYKTHUBHAsI MOAU(DUKAIMS TETUIONPUBOAHOTO yJibcupyromero Hacoca (TITH)
Ha OCHOBE HU3KONOTEHLIMAIBHBIX TEIUIOBBIX IPOLIECCOB UCIAPEHUA-KOHACHCAIINN, B KOTOPOM IPOLIECC
KOHJICHCALlMH [lapa 3aMeJIsIeTCs] B TIpoLiecce HelapeHus paboyvero Teia i yCKOPSIeTCs [ocie UCIIapEeHUsL.
Onwucana HoBas Mogudukanus kouctpykuuu TITH u paccmoTpeH mporiecc ee padoThl.

[Ipoananu3upoBaH TepMOAUHAMHYECKHN UK TemoBoro mpuBoaa TIIH u mokazano, uro KITJ

TIIH cymiecTBeHHO 3aBHCUT OT CTEIIEHU CYXOCTH Tapa, MoJydyaeMoro B KOHIIE BhITIApUBaHUs pabodero
tena. JIJis yBEeJMYEHHUs CTEIEHUM CYXOCTH mapa pa3paboTaHa W cosjaHa HoBas koHcTpykmus TITH -
npototun Ne4, B KOTOpOI peaan30BaH JBYXCKOPOCTHOM PEXXUM KOHICHCAIMH MTapoB paboyero Tena.
[loka3aHo, 4TO JBYXCKOPOCTHOM PEKUM KOHACHCAIIUH, PEeaIM30BaHHbIN B ONMBITHOM 00pasie Ned,
no3Bomt yBenuunuth KI1/[ TTTH moutu B 3 paza. [Ipu 3ToM pe3ko Bo3pociia yaeapHas MOIIHOCT Hacoca.

Unn. 4, tum. 6 naszs.
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RESONANCE IN AN ELECTRICAL CIRCUIT.
I.Jangirashvili, M. Dvalidze.
"Energy". Ne2(106). 2023. Thilisi. p. 53-59. geo. sum geo. engl. rus.

The resonance in an electric circuit is discussed, an analogy is made with the parallel and series
connection of the R, L, C circuit with the corresponding values, and on the basis of tests the most
important conclusion is also made that at resonance, due to the fact that the circuit as a whole behaves
like an active resistance, there is no place for the source of modulated voltage to give energy from the
fields of the circuit.

. 4, bibl. 2.

PE30OHAHC B DJIEKTPUYECKOM L{EIIN.

U J{ncaneupaweunu, M. /[eanuodse.
"Oueprus”. Ne2 (106). 2023. Towmmcn. ¢ 53-59. rpy3. ped. anrm., pyc.

OO0cyxmaeTcsi pe3oHaHC B JIEKTpUYecKod menw. l[IpoBemeHa aHamorus ¢ mMapauiedbHBIM W
nmocyienoBaTebHbIM coenuHeHueM 1enu R, L, C ¢ cooTBercTByromumMu 3HaueHUsMH. [10 HaHHBIM
UCIIBITAaHUH CeNIaH BayKHEHIINI BBIBOJ O TOM, YTO IIPU PE30HAHCE U3-3a TOTO, YTO LIEMb B LIEIOM BEJIET
cebsi KaKk aKTHBHOE COMPOTHUBJICHHE, HWCTOYHHKY MOJYIHPOBAHHOTO HANPSDKCHUS HETJIE OT/AaBaTh
SHEPTUI0 OT MOJEN UEMH.

Hnn. 4, ium. 2 naszs.
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Ha 0aze IGBT TpaH3WCTOPOB Al 3IEKTPOBO30B TIOCTOSHHOTO TOKA. BECTHHWK BCEpOCCHHCKOTO
HAy4YHO-UCCIIE0BATENbCKOTO M MPOEKTHO-KOHCTPYKTOPCOKIO MCHTUYTA 3JEKTPOBO30CTPOCHHUS.

Hosouepkacck. 2007.

POSSIBLE WAYS TO IMPROVE THE TRACTION PROPERTIES OF DC ELECTRIC
LOCOMOTIVES EQUIPPED WITH TRACTION MOTORS WITH COMMUTATORS.

A.Zerekidze, T.Natenadze, N.Kereselidze.

"Energy"”. Ne2(106). 2023. Thbilisi. p. 60-67. geo. sum geo. engl. rus.

The article discusses various schemes for improving the traction and speed properties of DC electric
locomotives equipped with traction motors with commutators. Their pros and cons are given. An optimal
model is proposed that takes into account the power supply of the excitation winding of traction motors
from a microprocessor converter, which forms the characteristics of series excitation traction motors in
traction mode, and the characteristics of independent excitation in the regenerative braking mode. When
slip of the wheels is detected, less drooping characteristic of traction motors is formed.

[I. 2, bibl. 5.
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BO3MOXHBIE CIIOCOBbI VJVUIIEHUS TAIOBBIX CBOWCTB DAJEKTPOBO30B
IIOCTOAHHOT'O TOKA OCHAIIEHHBIMHA KOJUJIEKTOPHBIMHI TATOBbIMU
JBUT'ATEJISIMU.

A.3epexuoze, T.Hamenaose, H.Kepecenuose.

"Oueprus". Ne2 (106). 2023. Tounucu. c. 60-67. tpy3. ped. anrm., pyc.

PaccmaTpuBaroTCs pazIMYHBIE CXEMBI YIYYIIEHHS TATOBO-CKOPOCTHBIX CBOWMCTB 3JIEKTPOBO30B
MTOCTOSTHHOT'O TOKA, OCHAIEHHBIX KOJUICKTUBHBIMH TSTOBBIMH IBHUTATEIIMHU. [IpUBEIEeHBI MX ILTIOCH U
MuHychl. [Ipenoxena onTuManbHast MOJICb, YIUTHIBAKOINAS TUTAHUE OOMOTKH BO30YKCHHS TATOBBIX
JIBUTATE]e OT MHKPOIPOILIECCOPHOTO MpeoOpa3oBatTens, (GOPMUPYIOIMIEr0 XapaKTePUCTUKHA TATOBBIX
JIBUTATEJIe MOCIIE0BATEIEHOTO BO3OYKIIEHHUS B TSATOBOM PEXHME, H XapaKTEPUCTUKH HE3aBHCHMOTO
BO30YXKJICHUS B PEXHME PEKYIEpPaTUBHOTO TOpMoxkeHus. [Ipu oOHapyxeHUHM TSATH (HOPMUPYETCS
JKECTKAasl XapaKTEPUCTHKA TSATOBBIX IBUTATEIICH.

Hnn. 2, ium. 5 nass.
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NEW HEAT EXCHANGER DESIGN FOR FAST AND PRECISE CONTROL TEMPERATURE OF
LIQUIDS OF LARGE CAPACITY.

L.Papava, M.Razmadze, S.Patarkalishvili, G.Gugulashvili.

"Energy". No2(106). 2023. Thbilisi. p. 68-73. geo. sum geo. engl. rus.

Heat exchange devices are considered and it is shown, that they are characterized by low efficiency
of heat transfer, which predetermines the increase in the duration of reaching the required temperature
and the low accuracy of the temperature reached. This shortcoming is especially revealed when the
temperature of liquids of a large volume changes.

A new design of the heat exchange device is presented, which, using heat pipes mounted on a
rotating heat exchange pipe, provides an intensification of the heat transfer process, which increases the
accuracy of the obtained liquid temperature and reduces the duration of its achievement.

1Il.1, bibl. 6.

HOBAA KOHCTPYKIMA  TEIDIOOBMEHHUKA  JJI4  BBICTPOI'O W TOYHOI'O
PEI'VJIMPOBAHMS TEMITEPATYPbI )KMJIKOCTEM BOJIBILION EMKOCTH.

JLIlanasa, M.Pasmaose, C.Ilamapxanuweunu, I".Iyeyraweunu.

"Oueprus”. Ne2 (106). 2023. Toumucu. c. 68-73. rpy3. ped. aHri., pyc.

Paccmotpens! TeriooOMeHHble ycTpoWcTBa. IlokazaHO, YTO OHM XapaKTEpHU3YIOTCS Majol
3¢ (EeKTUBHOCTHIO MTepelavy TEIUIa, YTO MPENONPEACIIeT YBEIHUSHIE MPOJOIHKUTETHPHOCTH TOCTHKCHHS
TpeOyeMOl TeMIlepaTypbl U Malyl0 TOYHOCTh JOCTUTHYTOH TeMIeparypbl. YKa3aHHBIH HEIOCTaTOK
O0COOCHHO BBISBIISIETCS IPH U3MEHEHUAX TEMIEPATyPhI KUAKOCTEH OOIBIIOT0 00bheMa.

[IpencraBneHa HOBas KOHCTPYKIHS TEIUIOOOMEHHOTO YCTPOWCTBa, KOTOpas C WCIIOIH30BAHHEM
VKpEIUICHHBIX ~ Ha  BpAIlaloIIeics  TEeIIOOOMEHHOW TpyOe TeIIOBBIX TpPyO  oOecrneunBaeT
WHTeHCH(DHUKAIMIO TIpollecca TeIUIonepeadd, YTO MOBBIIIAET TOYHOCTh TOJIYYEHHOW TeMIepaTyphl
JKUAKOCTH M YMEHBIIAET MPOJOKUTENBHOCTD €€ TOCTHKEHUSI.

Wnn. 1, num. 6 Haszs.
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