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SOME PROPERTIES, STABILITY OF OPERATING MODES AND BASIC PARAMETERS OF A
CONVERSION SYSTEM OF TWO-BRIDGE BIPOLAR DC TRANSMISSION LINES WITH IGBT-
TRANSISTOR MODULES.

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

“Energy”. Ne1(109). 2024. Thilisi. p. 5-13. geo. sum geo. engl.rus.

The scientific-engineering paper presents some basic properties, stability of operating modes and
main parameters on a unit line length of the converter system of a two-bridge bipolar DC transmission
line with IGBT-transistor modules. The main circuit takes into account the series connection of two
one-bridge converters and, accordingly, the equalization of two linear voltages on the secondary sides
of two three-phase transformers. A more secure 12-phase conversion has been obtained and we have
a three-phase voltage system by a 30°th shift relative to each other. In this regard, the rectified voltage
has a 12-fold harmonic. In each rectified voltage of the bridges, the harmonics in the order (2k+1).6,
k=0,1,2,3,... are in opposite phases, mutually compensate and therefore they do not exist in the total
voltage of both bridges. In the circuit, the ground is used as a current-wire. The pattern of propagation
of direct current and alternating current in the ground is very different from each other. The
derivative of the active power transmitted by the main line, in terms of angles, existing between the
primary and secondary voltages, must be positive in order for the operation of a single converter
system to be stable.

Bibl. 3.

HEKOTOPBIE CBOMCTBA, YCTOMUYUBOCTb PEXKUMOB PABOThl 1 OCHOBHBIE
IAPAMETPBI IPEOBPA3OBATEJILHOM CUCTEMBI JIBYX-MOCTOBOM BUIIOJIAPHOI
NEPEJAIOIMIENA JIMHUU MOCTOSTHOI'O TOKA C IGBT-TPAH3UCTOPHBIMHA
MOAYJISIMU.

I'.Koxpeuose, 3. I aueuunaosze, H.bepaose, I'oua Koxpeuose, I.Kaoazuuieunu.

“Jneprus”. Ne 1(109).2024 . Touaucu. c. 5-13. rpys3. ped. rpys.anr.. pyc.

B paGore npeacraBjieHbl HEKOTOPbIE OCHOBHbIE CBOICTBA, YCTOHYMBOCTH PeXKUMOB pPadoThl U
OCHOBHBIE MApaMeTPhl HA eTUHUYHON JJINHE JUHUHU MPeodpa3oBaTeIbHOI CHCTEMBI ABYX!MOCTOBOI
OumoJisipHO#i mepenaouiell JUHUM MOCTOSIHHOro Toka ¢ |IGBT-Ttpan3ucropHbiMH Moayasmu. B
OCHOBHOIi cXeMe YUYTeHO I0cJIeloBaTe/IbHOe coelMHeHNe ABYX O/ITHOMOCTOBBIX Mpeo0pa3oBaTeeii u
COOTBETCTBEHHO PpPAaBHeHUs] ABYX JIMHEHHBIX HaNpsiKeHUl HAa BTOPMYHBIX CTOPOHAX JABYX
Tpex¢asubix Tpanchopmaropos. [loayqeno 6osiee odecneyennoe 12-pasnoe npeodpazosanue u 30°-
blii CIABMI OTHOCHTEJIBLHO JpPyra Apyr cucTeMbl Tpex(a3sHoro HampsikeHusi. B cBsiz3m ¢ 3THM
BBIPSIMJIEHHbIE HANPSKeHUsT UMelT l12-xkpaTHble rapMoHuku. B kakaoM BbINpsIMIIEHHOM
HANPsSKEHHH  MOCTOB  rapMoHuku B mopsinke  (2k+1).6, k=0,1,2,3,... HaxoasTcs B
NMPOTHUBOIOJI0KEHHBIX (pa3ax, B3aNMHO KOMIIEHCHPYIOT M TO3TOMY OHH He CYIIeCTBYIOT B CYMMapHOM
HANIPpSIZKEHMH o0oux MocToB. B cxemMe 3emisi TOK HMCHoOJab3yercd Kak mnposod. Kaprmha
pacnpocTpaHeHHsI MOCTOSTHHOTO M NePeMEHHOr0 TOKA B 3eMJle CHUIBHO Pa3InYaloTCs APYr OT Apyra.
IIpou3BoaHas AKTHBHOH MOUIHOCTH Tepenamouieii OCHOBHOM JIMHMM MO YIJaM, CyliecTBYHOUIel
Me:KAy NMepBUYHBIMM M BTOPUYHBIMU HANPSKEHUSIMHU, T0JTKHA OBITH NMOJOXKUTEJIbHAs, AJA TOrO,
4TO0BI paboTa eANHOMH NMPeodpa3oBaTeIbHOI CHCTEMBbI ObL1a YCTONYHUBO.

Jum. 3. nase.
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Analysis of the compliance of the metering system with the target model of the future electricity
market.

G. Khorbaladze, Z. Gachechiladze, |I. Chomakhidze, G. Kokhreidze.

“Energy”. Ne1(109). 2024. Thilisi. p. 14-19. geo. sum geo. engl.rus.

The article discuss the transmission system operator (TSO) role in the new european electricity
market in terms of metering issues. In 2019, the Georgian electricity sector underwent revolutionary
reforms with the goal of creating a modernized marketplace by 2024. The power sector is about to
change due to three major components, balancing market, day ahead/intraday market and bilateral
contracts market. The proposed market concept highlights the critical function of the transmission
system operator and provides guidance on TSO metering system compliance. Smart meters are a step
up, giving users the ability to make educated decisions and promoting sustainability. The upgrading
project signals Georgia's commitment to meeting European standards and promises improved
customer satisfaction as well as a strong, green power region.

ll. 3, bibl. 3.

AHa/IN3 COOTBETCTBHSA CHCTEMbI YUeTa LieJieBoil Mojiesiu OyAyLIero polHKa 31eKmpoIHepeuu.
I'. Xopb6ananse, 3. N'aueunnanze, U. Homaxunze, I'. Koxpeunase.
“Jueprus”. Ne 1(109).2024 . Tonaucu. c. 14-19. rpys. pe¢. rpy3.anri. pyc.

Oocyxnaercsi posib oneparopa cucreMmbl nepegauyn (OCII) Ha HOBOM eBpOmeiicKOM pbIHKe
3JIEKTPOIHEPrUM ¢ TOYKH 3peHusi Bonpocos udmepenusi. B 2019 r. ajiekTpo3HepreTu4ecKuii ceKTop
I'py3uu nperepne; peBoJIIOLIMOHHBIE Pe()OPMBI € LEJIbI0 CO3IAHUS MOAEPHU3UPOBAHHOIO PHIHKA K
2024 rony.

JHepreTuyeckasi cpeia - BOT-4TO M3MEHMTCS H3-32 TPeX OCHOBHBIX KOMIIOHEHTOB, BKJII0Yasi
PbHIHOK HAa JeHb BIiepel/BHYTPU/IAHEBHbIH PBIHOK, OaJlaHCHUPYIOLIMe YCJIAYIrH M [BYCTOPOHHME
KOHTpakThl. [Ipenyiaraemasi KOHIeNUMA PbIHKA MOAYEePKHUBAET Ba’kKHelIyl0 (pyHKIHIO onepaTopa
cHCTeMbl Tepefayd W TPeI0oCTaBJIfAeT PEKOMEHIAIUM MO COOJI0JEeHMI0 TPeOOBaHMIl CHCTeMbI
mmepennss OCIL. «YMHbIe» CHYEeTYHKH — 3TO WIAT BIIepel, NMPeAOCTABJISIOMMNA MOJIb30BATEISM
BO3MOKHOCTH PMHUMATH 000CHOBAHHbBIE PellieHHs], CII0COOCTBYIOIIME YCTOHYMBOMY Pa3BUTHIO.

IIpoexT MoepHU3aNMH CBHIETEILCTBYET 0 cTpeMJyieHUM I'py3un cOOTBETCTBOBATH €BPONECKUM
cTaHaapTaM, o0eliaeT MOBbIIIEHHE YAOBJETBOPEHHOCTH KJIMEHTOB, a TaKiKe CO3JaHUI0 CHJIbHOIO
PeruoHa 3K0J0rM4ecKH YMCTO IHEPreTHKH.

Hnn. 3, tum. 3 nasze.
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LEONICS MPPT Charge Controller
SPT - series (6.12.20.30 Ampere charge current)

-

Inverter AC Load

N uiq

|
ntroller)

PV input
SPT - series up to 1600 Wp (26 - 150V)

Battery (for use with MPPT Charge Con
SPT - series (12V or 24V or 48V)
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Discussion of possible options for improving the dynamic stability of the electric power system by
introducing battery energy storage systems and photovoltaic systems in Georgia.
T. Museliani, B.Jintchveleishvili

"Energy". Nel(109). 2024. Tbilisi. p. 20-27. geo. sum geo. engl. rus.

In Gardabani region, a 30 MW photovoltaic system station is being put into operation, a project of a
similar scale has not yet been implemented in Georgia, it is being implemented for the first time and
is a novelty for the electric energy system of Georgia. The mentioned project is implemented by JSC
"Solar Energy Bank'. The implementation of similar projects only deserves a positive evaluation,
because photovoltaic systems include battery energy storage systems, which in turn will help the
electric power system to maintain dynamic stability. The article describes the modes characteristic of
the electric power system of Georgia, their features, and discusses the need for a battery energy
storage system during such modes of the electric power network of Georgia, such as: autonomous-
isolated mode operation, synchronous-parallel mode operation with the neighboring country's
electric power network, when electricity is exported or imported, in asynchronous mode Work with
the electricity grid of the neighboring country — HVYDC High Voltage Direct Current, when electricity
is exported or imported.

Key words: Battery energy storage system, Dynamic stability, Frequency and voltage regulation,
Generation, Photoelectronic systems, EMS, BMS.

1. 1, bibl. 7.

Oocy:xaenue BO3MOKHBIX BAPHAHTOB MOBBIIIEHUS AUHAMUYECKOMH YCTOHYHMBOCTH
3JIEKTPOIHEPreTHYECKOH CHCTeMbI MyTeM BHEAPEHMA AKKYMYJIATOPHBIX CHCTeM XpaHeHHs
3JIEKTPO3HepPrum u GoroljieKTpuyecKux cucrem B I'py3nu.

T.Mycenuanu, B./[»cunugeneunigunu.

"Jueprus'. Nel (109). 2024. Touaucu. c. 20-27. rpy3. ped. anri., pyc.

B TappaGanckom paiioHe BBOAUTCS B JIKCILIyaTaUUI0 (POTOIIEKTPUYECKass CTaHIHA
MomHocThI0 30 MBT, mpoekt mogo0Horo macmrada B I'py3mu eme He peaju3oBBLIBAJICH, OH
peanu3yercsi BIepBble W fABJAETCS HOBMHKON [JIsl JJIeKTpOIHepreTuyeckoii cucremsl ['py3uu.
Yxka3zannblii npoekt peanusdyer AO «CoHeYHBbIH JHepreTuyecknii 0ank». Peaqnsanust mogo0HbIX
NPOEKTOB 3aCJYKMBAET TOJbKO MOJI0KUTEJbHOIH OLleHKH, MOCKOJBKY ()0T03/IeKTPUYECKHE CHCTeMbI
BKJIIOYAIOT B ce0sl aKKYMYJIATOPHbIE CHCTEMbI XpaHEHHA 3JIEKTPO3HEPrUM, 4YTO, B CBOIO O4epenb,
NMOMOKeT 3JIeKTPOIHepreTH4eckoii cucreMe COXPaHATH [IMHAMMYECKYI0 YCTOWYMBOCTH B
HelpepbIBHOM peskuMe. B craTbe onmucaHbl pesxuMbl, XapaKTepHble ISl 3JeKTPO3HepPreTHYecKo
cucteMbl I'py3um, mX 0CO0EHHOCTH, a TaKe 00CYy:KIaeTcl HEOOXOAUMOCTH AKKYMYJSITOPHOM
cHUCTeMbl XpaHeHHs JHEPruu NMPH TAKUX PesKUMax padoThl dJIeKTpo3HepreTudeckoii cetu I'pysumn,
KaK: aBTOHOMHO-M30JIMPOBaHHasi pa00oTa, CHHXPOHHO- NMapa/uleJbHasi padoTa ¢ 3JIeKTPOCEThIO
cocelHel CTpaHbl, MPHU IKCNOPTe WM UMIOPTe JTeKTPOIHEPIrun, acHHXpoHHasi PaGoTa B pexume ¢
3JIEKTPOCETHI0 cocelHeli cTpaHbl - yepe3 “Back to back — HVDC” npu 3xcniopTe Wiu umMnopre.
Knrouegole cnoga: AKKyMYJISITOPHbIE CHCTeMbl XPaHEHHMS JHEPIruHW, TeHepanus, AMHAMHYECKasi
YCTOMYHMBOCTD, PeryJHMpPOBaHUE YACTOTHI U HANIPSZKEHHU, OTOIIEKTPHIECKHE CHCTEMBI.

Hnn. 1, nium. 7 nasze.
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Testing the function of automatic frequency regulation of power blocks/aggregates working in the
electric power system of Georgia.

M.Sartania, G.Shovnadze.

"Energy". Nel(109). 2024. Thilisi. p. 28-35. geo. sum geo. engl. rus.

The article talks about the maintaining of nominal frequency levels in Georgian power system. in
order to maintaining of nominal frequency it is important each unit takes part in the automatic
frequency regulation. Also, there are discussions about testing methodology of function of the unit’s
automatic frequency regulation, which allow this units will relevant with requirement of grid code.
therefore, increasing reliability and stability of power system.

1l 8.

TecrupoBanne (yHKUUH aBTOMATHYECKOI0 PEryJHpPOBAHUS YACTOTHI CHJIOBBIX 0JIOKOB/arperaros,
padoTamux B 31eKTpo3HepreTudeckoi cucreme I'pysun.

M.Capmanus, I'Illognaose.

"Jueprusa". Nel (109). 2024. Touaucu. c.28-35. rpy3. ped. anni., pyc.

Crarbsi NOCBSIIIEHA COXPAHEHUI0O HOMHHAJILHBIX YPOBHeii 4acToThl B 3Heprocuctreme ['py3un. lis
NOAJAEPKAHUSI HOMUHAJIBHONH YacTOThl BA’KHO, YTOOBI KaxIblii arperar NPUHMMAJI ydyacTue B ee
aBTOMATH4YeCKOM peryiaupoBanuu. Tak:ke BeqyTcsl JUCKYCCHH O MeTOAUKE TeCTHPOBAHUS QYHKIMHU
aBTOMATHYECKOT0 PeryJMpoOBaHUsl YACTOTHI arperara, KOTopasi Mo3BOJIsieT JaHHBLIM arperaram
COOTBETCTBOBATH TPeOOBAHMSIM CETEBbIX HOPM, M CJIeIOBATEIbHO, NOBBICHTb HAJAEKHOCTH M
CcTa0WJILHOCTh HEProCHCTEMBbI.

Hnn. 8.
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3. »3090M305%. Ne2(106). odogoolio. 2023, 5. L59M8mOoLMm 99dHOMbMero
83- 24-36. 290650l 06BHgMbgE Jolodstmo (2023)
4. »309605%. Ne3(107). odogrolo. 2023. https://www.iosrjournals.org/iosr-
Lgeos »3696393030L 05659900Hm39 jeee/Papers/Vol18-Issue4/Ser-
360093900 s 35070 35sFMol 3bgdo“. 1/C1804011215.pdf
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83. 42-45. states-state-of-charge-soc-state-of-health-soh/

https://iverieli.nplg.gov.ge/bitstream/1234/47546
2/1/Energia 2023 N3 Naw_L.pdf]

Study of the dynamic stability of the electric power system, adjacent to the 500kV substation ""Ksani-
500", using a 200 MW battery power storage system.

B.Jintchveleishvili.

"Energy". Nel(109). 2024. Tbilisi. p. 36-39. geo. sum geo. engl. rus.

At the peak hour, the battery energy storage system with a capacity corresponding to approximately
10% of Georgia's consumption will meet the solution of all the problems that may pose a threat to the
dynamic stability of Georgia's electrical energy system. The energy management system (EMS) of the
battery energy storage system is integrated into the SCADA program, which immediately ensures the
continuous regulation of voltage, frequency close to the nominal values and cross-flow (export-import)
according to the schedule.

Keywords: Battery energy storage system, Dynamic stability, BESS, EMS, BMS, SOC, SOH,
Generation, Consumption, Export and Import.

Bibl. 6.

HccnenoBanne TMHAMUYECKOH YCTOMYHBOCTH 3JIEKTPOIHEPreTHYECKOH CHCTeMbl, MPUJIeralmei K
IIC 500 xB «Kcanu-500», ¢ ucnojb30BaHHEM AKKYMYJISTOPHOH CHCTeMbl XPaHWJIMINA JHEPIrHH
MomHocTHI0 200 MBT.

b./Dicunyeeneuwieunu.
"Iueprus". Nel (109). 2024. Touaucu. c. 36-39. rpy3. pe¢. aHri., pyc.
Pemenue npoodJem, NpeacTaBIAIOIIUX Yrpo3sy AUHAMMYECKOH YCTOHYHUBOCTH

3JIeKTpOIHepreTnyeckoi cucrembl ['py3mm B 4ac-mHK, o0ecnedyuT AKKyMYJIATOpPHas cHcTeMa
XpaHeHUs] JJIeKTPOIHEPTrUHM, MOIIHOCTH KOTOpOii cooTBeTcTBYeT mnpumepHo 10% motpedenus
I'py3un. Cuctema ynpasijenns suepronorpedaenueMm (EMS) akkyMyJISITOPHOH CHCTeMBbI XpaHEHHSA
3JIEKTPOIHEPIruu MHTerpuposana B nporpammy SCADA, 4To cpa3y o0ecnednBaeT HenpepbIBHOE
peryJimpoBaHue HANMPsizKEHUs, YACTOTHI BOJIM3H HOMUHAIBbHBIX 3HAYEHHIl M MepeToK Mo rpaduky.
Knwouesvie cnosa: akKyMyJasiTOPHAsi CUCTeMa XpaHeHUsl IHEPrHH, JMHAMHMYECKAs yYCTOWYHBOCTD,
BESS, EMS, BMS, SOC, SOH, renepanus, norpedjaeHue, IKCIOPT U UMIOPT.

Jum. 6 nase.
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Maintaining the dynamic stability of the electric power system during any momentary disturbance

by using the battery energy storage systems.

T.Museliani, B. Jintchveleishvili.

"Energy". Nel(109). 2024. Tbilisi. p. 40-48. geo. sum geo. engl. rus.

Battery energy storage systems and integrated energy management systems must ensure that

immediate disturbances to power systems are avoided before existing automation and regulators

can respond. All of the above is discussed in detail in the article. Today, for control systems, it is

possible to make chips that are made with a nanotechnology machine called ASML, this machine

creates ultraviolet light rays with a wavelength of 13.5 nanometers (EUV), with the help of this light

beam, modern nanotechnology chips are created that allow everything management systems for full

regulation of the electric power system.

Keywords: Battery energy storage system, Dynamic stability, ASML, EUV, Generation,
Consumption, Export and Import.

1. 2, bibl. 7.

Honpep:kanne IMHAMMYECKOH YCTOHMYHUBOCTH 3JIEKTPOIHEPreTHYECKON CHCTeMbl IPH JHOOBIX

KPaTKOBPEeMEHHbIX HAPYLIEHMSIX 32 CYeT HCIOJIb30BAHMS AKKYMYJSITOPHBIX CHCTEM XpaHWJIMILE

JHEpIrum.

T.Mycenuanu, b./[prcunuseneumisunu.

"Jueprus". Nel (109). 2024. Touaucu. c. 40-48. rpy3. ped. anri., pyc.

AKKYMYJSITOPHbIe CHCTeMbl XpaHEeHHMs JHePrUM M HWHTerpHpPOBaHHbIE CHCTeMbl YNpaBJIEHUS

JHeprueil JOJUKHBI TapaHTHPOBAaTh, YTO HeMelJIeHHble HapylleHUsl B 3JHeprocucremMax OyayT

NpeJOoTBPALeHb] 10 TOr0, KAK CyHIeCTBYIOIHE CPeJICTBa ABTOMATH3ALMH W PEryJsiTOpbl CMOTYT

oTpearmpoBaThb. Bce BhllenepeynciaeHHoOe OAPOOHO PacCMOTPEHO B cTaThe. CeroaHs 1Jsi cHCTEM

ynpaBjieHHUs] MOKHO NPUMEHATb YMIbl, HU3rOTOBJEHHbIe € TOMOIIbI0 HAHOTEXHOJOTHYecKOoil

MAaIIMHBI 0 Ha3BaHueM ASML, co3garomeil yrbTpaduoseToBblie CBETOBbIE JYYH, JJIMHON BOJTHBI

13,5 nanomerpoB (EUV), ¢ moMomb0 KOTOPOro CO3JAKOTCSI COBPEMEHHbIe HAHOTEXHOJOTHYeCKHe

YHMbI, CHCTEMbI YIIPaBJIeHHUS AJ5 MOJHOT0 PeryJMpPOBaHus 3JIeKTPOIHEPreTHYecKoii cucTeMsbl.

KualoueBble cioBa: akKyMyJasTOPHasl CHCTeMa XpPaHEHUS] IHEPrud, JMHAMUYeCKas YCTOWYMBOCTD,
ASML, EUV, renepanus, norpedjgeHue, JKCIOPT U MMIIOPT.

Hnn. 2, ium. 7 nasze.
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Efficiency and environmental impact of solar power plants.

G. Khutsishvili, M. Dvalidze.

“Energy”. Ne1(109). 2024. Thilisi. p.49-54. geo. sum geo. engl.rus.

There is a discussed, about the principle of obtaining energy from a solar power plant, the constituent
components, the types of plant and the achievements in the field of production of photovoltaic
modules. A silicon-perovskite crystal module created by LONGI, one of the world's giants in the field
of module production, is also shown the efficiency of which reached 33.9%. The importance of the
solar power plant in the environmental impact factor is discussed and an example of environmental
pollution is given.

Keywords: renewable energy, photovoltaic plate, polycrystalline, monocrystalline, controller.

Il. 2, bibl. 3.

¢ ¢eKTHBHOCTH M BO3/1eliCTBHE COJTHEYHBIX YJIEKTPOCTAHINH HA OKPY KAIONLYI0 Cpeay.

I' Xyyuweunu, M. /leanuose.

“Iueprus”. Ne 1(109).2024 . Touaucu. c. 49-54. rpys. ped. rpys.anrii. pyc.

PaccMoTpeH NpMHOMI TOJYy4YeHHS] IHEPrHMH OT COJHEYHO#H JJIEeKTPOCTAHIMHU, COCTABJISIIOUIUX

KOMIIOHEHTOB, TUINOB YCTAHOBOK M JOCTH:KEHUII B 00JacTHM NPOU3BOACTBA (POTOIIEKTPUUECKHUX

monyJieii. IlpuBeneH kpucrain4ecKHd MOAYJb KPEMHHH-TIEPOBCKHUT, CO3AAHHBbIH KOMIIAHHMEH

LONGI - ogHo#i 13 MHPOBBIX TUTAHTOB B 00J1acTH npou3BoacTBa MmoayJei, KI1JI koToporo nocturaer

33,9%. OOcyxnaercsi 3HAYeHHMe COJIHEYHOH 3JIEKTPOCTAHIMM B (aKTope BO3/JeiicTBHSI Ha

OKPY KAIOIIYI0 CPely U MPUBOAUTCS NMPUMeP 3arpsi3HEHMsI OKPY KaIoleil cpeabl.

Knioueevie chosa: BO300HOBJIsIEMbI€ HCTOYHHKH JHeprum, (doTornexTpuueckne
MOJTUKPUCTATIINYECKHE, MOHOKPUCTAJIMYECKHE MIACTHHDBI, KOHTPOJLIEp.

Hnn. 2, tum. 3 nasze.
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material. The first fib Congress, Conference M: Ctpoiinzaar. Boim. 26. 2006.

proceedings, Osaka, Japan.

The influence of the quality and dosage of binders on the properties of concrete mixture
and hardened concretero

M.Turdzeladze, A.Peikrishvili.

“Energy”. Ne1(109). 2024. Thilisi. p. 55-59. geo. sum geo. engl.rus.

The most rational way to reduce the cost of cement in high-strength concrete is to use modern
modifiers in concrete mixes and minimize the water-cement ratio. Equally important is the
unconditional fulfillment of the requirements for the quality of high-strength concrete binders;
Careful selection of the granulometric composition of fillers and determination of the exact ratio
between sand and gravel. Along with this, special attention should be paid to freeing fillers from
harmful impurities, which have a negative impact on concrete strength and durability indicators.

II. 3, bibl. 10.

Bausinue kauecTBa M I03UPOBKH BSIKYIIUX HA CBOMCTBA 0ETOHHOI cMeCH U 3aTBep/ieBIIero
OeroHa.

M.Typazeaanse, A.dleiikpuiuBuin.

“Jueprus”. Ne 1(109).2024 . Tonaucu. c.55-59. rpy3. ped. rpys.anri. pyc.

Haubosee panMoHAIbHBIM CHOCO0OM CHMIKEHUSI 3aTpPaT LleMEHTAa B BbICOKONPOYHBIX 0eTOHaxX
SIBJISIETCSl MCNOJIb30BaHHe B OETOHHBIX CMeCSX COBPEMEHHbIX MOAM(UKATOPOB M MHHHMHU3ANMA
BOJOLIeMEHTHOr0 cooTHomeHusi. He MmeHee Ba:kHO Oe3yc10BHOE BBINOJIHEHHE TPEOOBAHUI K KAYeCTBY
BBICOKONIPOYHBIX 0ETOHHBIX BSIKYIIMX; TINATEJBHBIA MOAOOP TIPaHYJOMETPHYECKOr0 cOCTaBa
HATIOJTHUTeJIel M ompeqejieHHe TOYHOr0 COOTHOLIeHMsl Mecka W rpasusi. Hapsay c 3tum ocoboe
BHHUMaHHUe cJIeayeT yAeJUTh 0CBOOOXKICHUI0 HATIOJHUTeNell 0T BPeHbIX MpuMeceil, 0Ka3bIBaIOIIUX
HeraTHBHOE BJIMSIHAE HA NMOKA3aTeJH POYHOCTH 1 J0JIr0OBEYHOCTH OeTOHA.

WM. 3, aut. 10 Ha3B.
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Thermoacoustic Refrigeration System.

L. Papava, T. Isakadze, M. Razmadze, G. Davitaia, G. Gugulashvili.

"Energy". Nel(109). 2024. Tbilisi. p. 60-65. geo. sum geo. engl. rus.

It has been shown that in most devices used to produce cold, in modern conditions, the main element
is various refrigerants, which are characterized by global warming potential and have a negative
impact on the ozone layer of the earth. In order to eliminate the use of environmentally harmful
refrigerants, a principal scheme of a new thermoacoustic refrigeration device is presented, in which
acoustic waves are used to produce cold. The cooling device contains a device for creating acoustic
waves, which is hermetically attached to the pipe. The acoustic waves generated by the device when
moving along the pipe are converted into a temperature gradient.

Key words: acoustic resonator, pipe. temperature indicator, thermoacoustic cooling, thermocouples.

111. 5, tabl. 1, bibl. 5.

TepMoaKyCanecKaﬂ oxJyrakaaromas cucremMma.

JL.Ilanaea, T.MUcakanze, M.Pazmanse, I'./lapurana, I'.I'yrysamsuiin.
"Jueprus". Nel (109). 2024. Tonaucu. c. 60-65. rpy3. ped. aura., pyc.

I[loka3ano, 4To B O0OJBLIIMHCTBE YCTPOICTB, MCHOJb3YyeMbIX /IS TOJY4YeHHSI XO0JI0a, B
COBPEMEHHbIX YCJI0BUSIX, 0CHOBHBIM 3JIEMEHTOM SIBJISIIOTCS Pa3Hble X010AHIbHbIE ATeHThbI, KOTOpbIe
XapaKTepu3yTCsd MOTEHIHAJIOM IJI00AJBLHOr0 TNOTeIUIeHus] W OTpUIaTe/IbHOe Bo3JelcTBHE
OKa3bIBAIOT Ha O30HHBIN cioil 3emian. C HedbI0 HCKIIOYEHHS HCMOJIb30BAHMSA 3KOJOTHYECKH
BpPeIHbIX  XOJOJWJIBHBIX  AareHTOB  IpeJAcCTaBjJeHa  NPUHLUMIHAJLHASL  cXeMa  HOBOIO
TePMOAKYyCTHYECKOI0 X0JI0AWJILHOI0 YCTPOICTBA, B KOTOPOM /JIs1 MOJIy4YeHHSsI X0J10/1a HCIOJIb3YIOTCS
aKycTnyeckue BOJHBI. OXJaauTe/]bHOE YCTPOWCTBO COAEPKUT MPHCHOCOOJeHUe ISl CO3TaAHHA
AKyCTHYeCKHMX BOJIH, KOTOpOe repMeTHYHO NMPHUKpeIieHo K Tpyde. O0pasyemble NPHCIIOCOOIeHHEM
aKycTHYeCKHe BOJIHBI P ABUKEHUHU B0JIb TPYObI NPeodpa3yloTcsi B TeMIlepaTYPHBbIil IPaJHeHT.

Kniouesvie cnoea: axkycTHUYecKHWii pe30HATOpP, MOKa3aTeJlb TeMIepaTypbl, TepPMOAKyCTHYeCKOe
oXJIa:K/IeHHe, TepMONnaphl, Tpyoa.

Hnn. 5 maon. 1, num. 5 nase.
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