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The dynamic stability of the country's electricity system is the basis for the country's overall energy
stability, therefore, all factors and elements that contribute to maintaining dynamic stability in a
continuous mode are important.

The article discusses battery energy storage systems with a bidirectional semiconductor converter,
which reacts to certain disturbances in the system without time delay.

All current automatics that exist today to maintain the dynamic stability of the power system and,
in most cases, prevent complete and partial blackouts of the system, require a certain time to respond
and operate with a time delay, while modern battery energy storage systems, as already mentioned,
have an energy management system that responds to disturbances without any time delay.
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NPEUMYIIECTBA  BE3OIIACHOM IKCILIYATALIUN CUCTEMBbI HNEPEJAYN
AJIEKTPOSHEPTUN CTPAHBI C UCIOJb3OBAHUEM AKKYMVYIATOPHBIX CUCTEM
HAKOIUIEHUSA DOHEPT'UN.

T.Mycenuanu, b./[cunueeneumeunu, A. Kamapaynu.

“Jneprusa”. Ne 3(111).2024 . Tonaucu. c. 5-10. rpy3. ped. rpys.anri. pyc.

JAuHamMuyeckasi yCTOMYUBOCTD 3JIEKTPOIHEPreTH4eCcKOM CHUCTeMbl CTPAHbI ABJSETCH OCHOBOI
o01ell HepreTHYecKoil yCTOHYMBOCTH CTPaHbI, MO3TOMY Ba:KHBI Bce (PAKTOPbI M 3JIE€MEHTbI,
CIOCOOCTBYIOIIE MOCTOSTHHOMY MOAIEPKAHUI0O TUHAMNYECKON YCTOHYUBOCTH.

B pabote paccMaTpuBalOTCsl AKKYMYJSITOPHbIe CHCTEMbl HAKOIUIEHUSI JHEPruM C [BY-
HANpaBJIeHHBIMH MOJYNPOBOIHUKOBBIMH TpeoOpa3oBarensamu ,,Bidirectional AC/DC Converter,
KOTOpbIe 0e3 3a/Iep:KKHU 10 BpeMeHH pPearupyoT Ha Te WM HHbIe BO3MYIIEHHs B cCHCTeMe.

Bes cymiecTByomasi ceroaHsi 3KCIUIyaTallMOHHASI ABTOMATHKA /IS NO/1ePKAHUS TUHAMUYECKOI
YCTOWYHBOCTH 3JIEKTPOIHEPreTHYECKOH CHCTEMbI, KOTOPasi, B OCHOBHBIX CJIy4YasX 3aHHMAeETCs
MOJHBIM M YACTHYHBIM 00eCTOYHMBAHUEM, TPeOyeT OmpeaeieHHOr0 BpeMeHH Ha cpadaTbIBaHUE U
paGoTaer ¢ 3aep:KKOi MO0 BpeMeHH, B TO BpeMsl KaK COBpeMeHHble aKKyMYJSITOPHbIe OaTapeH -
CHCTeMbl XpaHEHH, KAK Mbl yKe YIIOMHHAJIN, HMEIOT CHCTEMY YNPaBJIeHUA IHEPronoTpedIeHueM ¢
3a/1epP:KKOii 0 BpeMeHH, He Pearupyniyi0 Ha OnaceHus.

Jum. 13 nase.
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AN INNOVATIVE LECTURE ABOUT ENERGY, ITS FORMS AND THEIR MUTUAL
TRANSFORMATIONS.

E.Machavariani, Iv.Beroshvili.

“Energy”. Ne3(111). 2024. Thilisi. p. 11-20. geo. sum geo. engl.rus.

The article presents well-known historical examples of the use of this or that form of energy by
mankind. It has been shown that the use of various forms of energy is a primary necessity for the
development of civilization. The definition of energy and practical examples of the manifestation of
different forms of energy are given. Qualitative classification of different forms of energy is also
presented. For more clarity, we have shown this classification on a specially designed chart as three
types of groups consisting of different forms of energy. The names of these groups are exergy, energy
and anergy, of which the most valuable forms of energy are included in the exergy group. Less
valuable forms of energy are included in the energy group, and completely free forms of energy are
combined in the anergy group. Using this scheme, we teach students the first and second laws of
technical thermodynamics and prove the impossibility of creating permanent machines of the first
and second type.

Long-term practice of conducting lectures with the presented content has shown us that students
easily understand and remember the material well.

NHHOBALIMOHHAA JIEKIIUA OB SDHEPI'MU, EE ®OPMAX U UX B3AUMHBIX
MHNPEBPALIEHUSAX.
A.Mauasapuanu, He.bepowsunu.
“Oueprus”. Ne 3(111).2024 . Tonaucu. c. 11-20. rpy3. ped. rpys.anri. pyc.

B cratbe nmpuBeneHBbI U3BECTHbIE HCTOPHYECKHE NMPUMEPHI HCMOJIb30BAHUA YeI0BEYECTBOM
ToM WM nHoM ¢opmbl IHeprum. IlokazaHo, 4To MCMOAb30BaAHME PA3TUYHBIX (POPM IHEPTUM ABJIAETCSH
NMepBOCTENEeHHOIl Heo0X0AMMOCTHIO UI1 Pa3sBUTHA HMBWIM3anuM. /[aHo ompenesienne 3HEPruM H
NpaKTHYecKne NPUMePHI MPOSIBJEHUS Pa3IUYHBIX ¢opMm IHeprun. Takike mnpeacTaBiIeHa
KayeCcTBeHHas1 KJjaccupurkanus paziudHbix (opm sHeprum. Jasi Gosblieil HarJISIHOCTH MbI
0TO0PA3UJIM ITY KIACCH(PUKAINIO HA CTIelHATbHO pa3padoTaHHOM cXeMe B BH/e TpeX THIOB IPYI,
cocToSIIMX U3 pa3audHbIX (opm 3Heprun. Hazpanus 3TUX rpynn — IKCEPrusi, JHEPrusi U aHeprus,
U3 KOTOPbIX HanOojee meHHbIe GOPMbI IHEPTHH BKJIOYEHbI B IPyNIy 3Kcepruud. MeHee IeHHbIE
(popMBI 3Hepruu BKJIYEHbI B TPYNNY 3JHEPrHUU, a MOJHOCTHIO CBOOOIHBIe (OPMBI IHEPruu
o0beAuHeHbI B rpynmy anepruu. Ucnmoab3ys JaHHYI0 cxeMy, Mbl 00y4yaeM CTYyJIE€HTOB NMEPBOMY H
BTOPOMY 3aKOHAM TeXHHMYECKOHl TepMOIMHAMHUKH M J0Ka3bIBaeM HEBO3MOKHOCTH CO3JIaHHS
NMOCTOSAHHBIX MAIIMH MEPBOr0 U BTOPOT0 pojaa.

MHoro/jieTHAA NMPaKTHKAa MPOBeleHMA JIEKIUIl ¢ NMpeACTABJIEHHBIM COAep:KaHHeM MoKa3ajia
HaM, YTO CTYAEHTHI JIeTKO MOHUMAIOT ¥ XOPOIIO0 3alIOMMHAIOT MaTepHaJl.
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THEORETICAL FOUNDATIONS OF THE DEVELOPMENT OF METHODS FOR
MATHEMATICAL AND COMPUTER SIMULATION OF DYNAMIC PROCESSES IN THE
INTEGRATED SYSTEM OF TRANSMISSION AND INSERTION OF ELECTROMAGNETIC
ENERGY BY CONSTANT CURRENT IN THE STATE ELECTRICAL SYSTEM.
G. Kokhreidze, Z. Gachechiladze, G. Khorbaladze, Gocha Kokhreidze
“Energy”. Ne3(111). 2024. Thilisi. p.21-26. geo. sum geo. engl.rus.

This scientific-engineering work presents a solution to a promising problem for the converter system
of a two-bridge bipolar direct current transmission line (PPT) with IGBT transistor modules. The
task consists of establishing the theoretical foundations of the method for mathematical and computer
modeling of the calculation, research, and analysis of electromagnetic and electromechanical transient
and steady-state dynamic processes, using a general scheme for the conversion of objects (variables).
In this case, the general scheme for the conversion of objects (variables) involves the transformation
of instantaneous variable values into resulting complex values, spectral-operator transformations,
and accounting for expansions in Fourier and Taylor-Maclaurin series of switching functions for
voltages and currents. As a result, for the integrated converter system, we obtain optimal linear
equivalent values of complex parameters and relative derivatives of unknown quantities an equation
system for the electrical equilibrium of complex electrical quantities.

ll.. 2, bibl. 4.

TEOPETUYECKHUE OCHOBBI PA3PABOTKU METOJOB MATEMATHYECKOI'O U
KOMIIBIOTEPHOI'O  MOJIEJUPOBAHUSA JUHAMMUYECKHUX  IPOLECCOB B
UHTEI'PUPOBAHHOM CUCTEME NEPEJAY W BBOJI SJIEKTPOMATHUTHOM SHEPTUN
MHOCTOAHHBIM TOKOM B 'OCYJAAPCTBEHHYIO 2JIEKTPOCUCTEMY.

I'. Koxpennse, 3. I'aueunnanse, I'. Xopoaaanze, I'oua Koxpeunnse.

“JHeprus”. Ne 3(111).2024 . Tonaucu. c.21-26.  rpys. ped. rpys.anr. pyc.

B HayuyHo-TexHMYecKkoil padoTe ImpeacTaB/eHO pelleHHe IMePCHeKTUBHON 3agadyud 1JIA
npeodpa3oBaTeIbHON CHCTEMBbI ABYXMOCTOBOW OWIIOJISIPHOMN JIMHMM TNepeAavd NMOCTOSTHHOIO TOKA
(JIIIT) ¢ IGBT-TpaH3ucTOPHLIMH MOAYJAAMH. 3aJa4a COCTOUT B YCTAHOBJIEHHMH TeOPeTHYECKUX
OCHOB METOJa MAaTeMaTH4YeCKOro M KOMIBIOTEPHOT0 MOJEJMPOBAHUSI pacyera, MCCICJOBAHMA U
aHAJIM3a JJIEKTPOMATHHUTHBIX M JJeKTPOMEXaHHYEeCKHUX TMepPexXOoJHbIX M YCTAHOBUBIIMXCH
JAMHAMMYECKHX MPOLECCOB C MHCHOJb30BAHMEM 00ulIeldl cXeMbl Mpeo0pa3oBaHUsi O00bEKTOB
(nepemennbix). Ilpu 3ToM o0masi cxema npeoOpa3oBaHusi O00bEKTOB (MepeMEHHbIX) BKJIKYAET
npeodpazoBaHue MTHOBEHHBIX 3HAYEHN i epeMeHHBIX B Pe3y1bTHPYIOLIHE KOMIJIeKCHbIE 3HAYeH U ],
CMEKTPAJILHO-0IIePATOPHBIe Npeo0pa3oBaHusl M y4deT pasioxxkeHuid B psaabsl ®ypwe m Teitnopa-
MaxkisiopeHa (yHKIUiIl NepeKIYeHus HANpsiKeHUWd M TOKOB. B pe3yabTrare M KOMILIEKCHOM
Nnpeodpa3oBaTeIbHON CHCTEMBI NMOJYy4YeHbl ONTHMAJIbHbIC JHHEHbIe JKBMBAJCHTHbIC 3HAYCHHSA
KOMIUIEKCHBIX NMAapaMeTPOB M OTHOCHUTENBHBIX NPOM3BOAHBIX HEH3BECTHBIX BEJIHMYHMH, a TaKkKe
CHCTeMa YPaBHEHUI 3JIeKTPUYECKOro paBHOBECHS KOMIIJIEKCHBIX JIEKTPHYECKUX BeJMYHUH.

Hnn.2, num. 4 nasze.
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MODELING GEORGIA'S POWER SYSTEM IN 2026: THE ROLE OF WIND AND SOLAR IN
ENERGY SECURITY.

G. Khorbaladze, Z. Gachechiladze, G. Kokhreidze.

“Energy”. Ne3(111). 2024. Thilisi. p. 27-32. geo. sum geo. engl.rus.

The article examines the future of Georgia's power system in 2026, focusing on the integration of
wind and solar energy into the electricity market using PLEXOS modeling. With installed capacities
projected to reach 5,492 MW, including significant contributions from hydropower, thermal power,
and variable renewable energy sources (339s), the study evaluates two scenarios. Scenario 2, featuring
500 MW of wind and 250 MW of solar, demonstrates a 15% reduction in electricity generation costs
and a 10% decrease in carbon emissions. The analysis highlights the importance of balancing
products and infrastructure upgrades to ensure system stability and accommodate higher a9
penetration. The findings underscore Georgia’s efforts to enhance energy security, reduce
dependence on imports, and achieve sustainability through innovative energy solutions.

ll. 4, bibl. 2.

MOJEJIMPOBAHUE DQHEPTOCUCTEMBI I'PY3HUHU B 2026 'O4Y: POJIb BETPA U
COJIHIIA B DHEPTETUYECKOM BE3OITACHOCTH.

I'. Xopoanaose, 3. I'aueuunaose, I. Koxpeuose.

“Oueprusa”. Ne 3(111).2024 . Tonaucu. c. 27-32.  rpy3. ped. rpys.anri. pyc.

B paGore uccieayercs dOyaymee s3Heprocucrembl I'py3nu B 2026 r. ¢ akueHTOM HA HHTErPaluIo
BETPOBOIl M COJIHEYHOH DJHEPruH B JJIEeKTPOIHEPreTHYECKHMil PBIHOK € HCIOJb30BAHHEM
moaeaupoBanusa PLEXOS. Iporuo3upyercsi, 4To yCTAHOBJIEHHAS MOITHOCTh 10cTUTHET 5,492 MBT,
BKJIIOYAsl 3HAaYMTe/JbHble [J0JM THAPOIHEPreTHKH, TeMJOBOHi HSHepPruM M MepeMeHHbIX
B0300HOBJIseMbIX UCTOYHMKOB 3Heprun (BUJ). Bropoii cuenapuii ¢ 500 MBT Betpa m 250 MBT
COJTHIIA ICMOHCTPHUPYET CHUKEHHE 3aTPAaT Ha MPOU3BO/ICTBO 3JIEKTPOIHepruu Ha 15% u coxkpamenne
BBIOPOCOB yrjiekucaoro rasa Ha 10%. AHanu3 nogYepKHBaeT BaXKHOCTH OaJIaHCHPYIOLIUX
NPOAYKTOB M MOJepPHU3AUUM HHQPACTPYKTYpbl ISl oOecriedeHUS] CTAOUJIBLHOCTH CHCTEMbI M
uHTerpanun BUJ. BeiBoabl moaTBep:KAalOT cTpemjeHue ['pPy3uM NOBBICUTH 3HEPreTHYECKYIO
0€30IaCHOCTb, COKPATHUTb 3aBUCUMOCTH OT HMIOPTA M [0CTHYb YCTOHYMBOIO Ppa3BUTHS C
HCI0/Ib30BAHMEM HHHOBALMOHHBIX SHEPreTHYeCKUX peLleHHuii.

Hnn. 4, rum. 2 nasze.
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ASIMPLIFIED METHOD OF CALCULATING NATURAL GASBURNER CAPACITY FOR AWOOD
DRYING CHAMBER.

E.Machavariani, 1.Beroshvili, V.Museliani.

“Energy”. Ne3(111). 2024. Thilisi. p. 33-40. geo. sum geo. engl.rus.

The article presents a simplified method of thermal technical calculation of the thermal power
necessary for the operation of a 15 cubic meter wood drying chamber. In particular, the amounts of
heat necessary to heat the moist material to the drying temperature, to dry the moisture in the
material, and the amount of heat transferred from the drying chamber to the environment during
drying, i.e. lost in a way, are calculated separately.

The results of the calculations performed by this method are also given, which are presented in the
form of a table and a diagram. It is interesting that the presented diagram correlates the duration of
drying and the capacity of the heating furnace. Using the mentioned diagram, it is possible to
determine the power of the heating furnace necessary to carry out drying at the desired temperature,
and what length of time will be necessary to finish the drying process.

The results of the experimental verification of the calculated quantities are also presented and it
is shown that the quantities obtained by the calculations carried out by the presented simplified
method agree satisfactorily with the experimentally obtained results.

1. 2, tabl. 1, bibl. 8.
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VYIOPOULIEHHBIA METOJI PACYUETA MOIIHOCTHU T'OPEJIKHA HA NPUPOJHOM TA3E JIJIs
CYUIWJIBbHOM KAMEPHI 1J151 IPEBECUHBI.

A.Mauasapuanu, U.bepowsunu, B.Mycenuanu.

“Jueprus”. Ne 3(111).2024 . Tonnaucu. ¢.33-40. rpy3. ped. rpy3. anr.i. pyec.

B craTbe npeacTaBieH yIpoueHHbI MeTO TEMJIOTEXHUYECKOT0 PacyeTa TerJioBoii MOIHOCTH,
He00X0UMOI 11 padoThl CYIIMIBHOI KaMepbl /I ApeBecuHbl 00beMoM 15 kyOnueckux MeTpoB. B
YaCTHOCTH, OTAEIbHO PACCYUTHIBAIOTCH KOJIMYECTBA TeIlia, He0OX0AMMbIe 1J1s1 HArpeBa BJIAKHOTO
MaTepHaJia 0 TeMIepaTypbl CYIIKH, JAJIs BbICYIIMBAHHUSA BJAard B MaTepuaJie U KOJUYECTBO TelJia,
nepeJaHHoOro U3 CyIWJILHONH KaMepbl B OKPYKAIOIIYIO CpeAy B mpollecce CylIKHU, T.e. IOTEPAHHOIO B
MyTH.

Tak:ke npuBeJeHbI Pe3yJbTATHI PACYETOB, BHIMOJHEHHBIX MO JAHHOMY METOdYy, KOTOpbIe
npeAcTaBjdeHbl B BHAE Ta0aunbl U auarpamMmsbl. HTepecHO, 4TO MpeacTaB/ieHHAasl AuUarpaMmma
COOTHOCHT NMPOAOKHTEIbHOCTh CYIIKH U MOIITHOCTh HAarpeBaTeIbHo# neyu. Ucnonap3ys yka3aHHy10
AUArpaMMy, MOKHO OTNpeAeuTh MOIIHOCTh HATPEBATEILHOM NeYn, He00X0IUMYIO JJIsl IPOBEAeHUsI
CymIKH npu tpeldyemoii Temmepatrype, U Kakoe BpeMsl morpedyercs Jisl 3aBeplLIeHHsI IpoLecca
CYIIKH.

I[IpuBeneHbl Tak:ke pe3yJbTaThbl JKCIEPUMEHTAJIBHOH NPOBEPKH PACYETHBIX BEJIUYHH H
NMOKA3aHO, YTO BEJWYMHBbI, MOJYYeHHbI€ pAacCuYeTaMH, NPOBEJICHHBIMH 10 NpeICTABJIEHHON
YIPOILIEHHOW METOANKE, YIOBJIETBOPUTEIHHO COIJIACYIOTCH € IKCHEPUMEHTAIbHO MOJYy4eHHBIMH
pesyabratamu. KiloueBble ci0oBa: cylmwibHasi Kamepa, /ApeBecHblii MaTepuaa, CyHIKa,
TemIocHa0KeHne, MOIHOCTb.

Hnn. 2, maon.1, num. 8 nase.

40



996650 ,969M0” Ne3(111). 2024

Bsfoemdm030 3569mbBH300m gegd@®m@gdboz®mo dmfigmdogrmdgdols ¢gdbozmmo
9 MdsMgmdol 0536mLE030L dgomEgdol s6sgrobo

3905 20MmMY539 - MJEHMOBEGHO
E-mail: kaxagiorgaze@gmail.com

Lsgds®mggeml 3gdbozm®o »boggmliodg@o

3bmA5309. gsbbogreyamos dseremo  JoglbssImgdols JemgIdA®aBdII0039%0 Feafyedoemmdgdol
Iy 33639280l ©0sgbmlbhozolbs s 306Gmemols dgomggdo, Gmdemgdog ©sBwId69BrICm0s
JeafyeaBogarmBols 0bmersposdo bsfoermdiboz0 g3sbdrabdz0l @mbol gsdmgaagbsbs s gsbmdas by
@5 OsYboeros, GBI Jger9ddOBgF0032900 bobdgdrdol ©@sBH306030b dz9d d=dsmdobs s
0 606535¢v60  gbdersdsgool 30689880  Jergdd®mdcfymdoermbgdol obmerszosdo
bspogermd6030 8s609bAg0L 30260960l boldgdgdol — FdsmBol Fsmsemo  gRIIAIGB0ob
BO639a09mR30b50330L 4390w Gs0850L 355B60s s30b0 bsz3¢m0. s80d™I Ggsereyio dogsgool
dobsmgbso  Usgothms gsdmygbgdoyemo odbgl bbgsosbbzs Hodolb bsfoarmd®ogzo gsbdxbdzol
05096009 35039hm0.

1533560 BoBYz9d0:  dsemenBio  AGBLRMGASBHMGH0,  JeIIAOMAIFO03900  Berfigmdonedgdo,

bspoenmdmogo  gsbdbdzs,  96IP3IA0IIO  IRIIOIO@Bs,  ©@0sgbMlbBHOs,  bspoermBhozo
356079b330b gssdprrcoo.

L50dMd-969GM93 030 3MmB3¢gdlol o Lomzmbols 90-056  fiergddo
MglOdlgddg gsbol  dmdogzo  BOHEOL 339996580 3mE@oGH03MGo ©s 93mbmdow®o
306mdgddo (39300 @3l  gegdBHem- Lo®1Y530900Esb 58mI0bstyg 083390005
005653900l 3MMdEgds, MGmIgmog 9bgds 999300s  J3gLoadgdol  Ggdbozmemo
d3ggbols  Lsbogobe  dgmGBgmdol  yzgs 3900505M5mgdol,  MY3MBLEGMmYMJzools s
©3ML, 8500  dmMol gl 30mdEgTIs 399690¢mdol  ImE Emdgdo ©s Tbeerm
33 B m™0s 96gM39G030UsmM3z0LSG. 3965369  (emgddo oly3 MYl

96903930390 989IGHMOMBOL  5T5¢- 533560L0 gm®5gds 59 0TsHVYEgdIRL.
@905 gegdHOmImIstsygdol  LobiGgdols 999 BHMME9d603MM0 LolEgdgdol
439 mbyby: 398mBvds390005b, M- 9999 B®M3mfgmdogmdgdol  Ggdbozm®o
J06036 s  gobsfoamgdosb grgdBHem- 00amdsMmgmdol  9gxslgdol  5dm3sbgdol
969600l ImAbIsGYYsTg  FoMImMopbl 2903L5(Y39B9®© 0bgMagds  0bliEGMAghEs-
Lsbgedfonml 3Gommo@GgGwe 53mEsbsl. @00 3mbGOmmols  ©s  Ggdbozmdo

©Egolsmzol  gggyboll  g3mbmdomeo ©05abmbBozol  9xJBHMMO  Fgom©Ydo.
000M3569Md0Eb 350mI0bsty 430bYds sbg3g gl LsGoMmms @S  SvYE0EYdYE0s
dogommm bmdgdo 9cd39mgdemo 999 GOMIMfymdoemdgdol 9%393GH®o,
9093GHOMEGgIbozmMo  Imfigmdoemdgdols MsgOmbm ©s  bsodgom  3M3smdols
9JU3¢35B5300L 35Ol 45BMEOL dglisbgd. mBOHMb3geymgzolsmgzol [2].

Lsgsdomggemdo 110-500 33  dsd30L ©053bmbBHo30L 9gonmEgdo, Hmdmgdog
9GO Iwo  Jugergdol  bsghoe  bop®dy 9dOI639gnsrd  @sB3otmzol  J3gd
50995390 6458 30-U, begoem 999 GMM3Mfgmdogmdgdol 300d0bsty
395y MMYIOLS 5 LEEMIBLUBMMISEHMO™ 39d6039M0  ByMIsmgmdol  3MBGHGMEL,
31963400l BHEBLRMOoGMMIdoL X5FYHo dsmo Bem®Hdsemmeo 9Jb3@sBHO300l
Lboddgogtgs 11694 939, beagwm 33900L 300Mmd9d00  05050mdg6  d6083b69¢rm356

boMolbo ssbanmgdoo 40%-0s [1]. Ol ImdbobMOYMdOL  LoFoMmgdsls s

41


mailto:kaxagiorgaze@gmail.com

996650 ,969M0” Ne3(111). 2024

dmfjgmdomdols OH@MMo  MHgdmbEoL
35BLsBEO3MOLIMZOL,  53oLobsgg  obob-
3Mdeoggdgb 9eoddOmAGIIBoznmo dmfigm-
d0emdgdol  dmAlobyyMgmdol  gosls o
5050009096 3500 896ds0mbodmgdols
155099MdLS S 9539JAIOMD.

39630bomm dseryMo Jaglisym@gdols
99dAOMAGIIB03NM0  Lobdgdgdol  Bgdbo-
3760 3y mdstgmdol osabmliozols ©s
3m6@Ommols  dgomegdo, 6H0gdog
©58dbgdmmos  dmfiymdoemdols 0bmms-
30530 bsfjoermd®ogz0 2963bE30l  mbol
399m396sLs ©s sBMAZ5BY.

BofoemdMogo  g96dbBzs gl sGoL
93oMy LoddEsgmol MIserw@o gsbdvb@3s,
6HmIgeoE 500030Mgds bodmowem s 850seo
dsd30L 99 BMM©sbsEAMIOOL  0BmEws-
3oob dogboo.

Bofomdmogo gs6dmbEzgdo Aggmergd-
6og dgolgg o6 sbgbgb 0Brszo0l
059 gd0l  goMm3935L. 0BmmsEool
©@M35n®  dmgmememdsdo  bsfogrmddogo
396399bE30L Bo0mysenodgds ofi393L

©0919dGHM03ME0 3sbsliosmgdengdols
3903060905 ©s  bBsfogrmdMog  gbBEvyd-
gost.  gb  3Gm@glgdo  dsewosh  bggms
3080bsgmdl,  Msash  bsfogrmdmogo
35689933000  0BMWSEOOL  MISEMOO
dm3meEmdols bmdgdo Lsobmgszom
9995e0ggdol  bobgglosh  dgatgdom
930695  0Bmmszool  ©3deols  LoBgsty
©58m300090Mwos  bsffomd®ogo  gsbdmb-
B30l Tsbsbosmgdegdby, by s
06@&gblogmdsby.

3605gdBHozmms  bgdolidogmo  Bsmogo
dsd30l Bgdolidog dmfgmdogrmdsdo
9JU3¢@5BHOEo0l 306Gmdgdd0  SOBYIMIL
Bofoammd®mogo  gobdnmb@ggdo.  s3sLmsbagy
dolbo ©3IMM3930 650 09godErgds oygmls
Lbgoslbgs [3].

BofoemmdMmogo  a963bG30l  Sdz®ol

©OMUL 990dgmgds 0535330600
3bLsBOZOMM  BobOIME 9mggbsLs,
oligomgdL HYMOO(359: byemgbuyem

P69gddo 033MwlmGmo  ©gbols  gs3eals
3099390056 905 6cggddos

50003098056 bsfjoermdmogo gs6dmb@E3900;

42

29M3d99m  LogMagdo  gwgdBHmmIsgbody®o
5 LObsMEOL 58MIb03xd9gd0; sMEGHYI0O
GOOEI0;  ©oggJHOo3oL  sBems
@936 XJIBIOSQ, U939 JILYOIDS
0BMEs300L @mIsermE®  ImEEemdsdo
Bofogmd®ogo 963mbEgzgdoom.

3046®@bmdom s dmEgdmmo gobo-
37960 3mgzegbgdols dmbydsby, sddsgg-
303 JgddO™AGIIE03c0 dmfigmdogre-
3900l 0bmEszool  BydbozmMo  dymds-
6H9Md0L ©E053bmLiB030Ls s bsfogmdMogo
2960mbG39080L  sdmgagbolls s ©sdMBs-
3900L ©s9¢gbodg dgommo. sbzobogrmo
0500996 M50c9b0dg [4]:

- 53MLG03MM0 Jg0MO;

- 99dBHmMBsabodmo, Bgdsmsgro
Lbobdo®mols 3gomeo;

- 9@9JHOYWo 8gomo.

d9dogmddo 39630boemm dsmo
00053500  ©IEIBIOMO S  NJSMHYMBOMO
30L9d90%0.
3IVO03g%0  Ggoaapo. gEgdGem-

393603960 dmfigmdogmdol  0bms30sdo
Bofoemd®mogzo g96dmbG30lL sedzcmols Mmls
bgds gagdBHOmo 0d3welbo, GmIgELsg
0356 sbEsgls d3gMOMO Gosenms.

5dol Pyoemdoo
2956399bE30L MgaoliBMsEools s IBIJGHOL
@M 35¢r0B5300LsMN30L  dgodengds  350myg-
6900 0gbgl 53MBEGH03MMO 35safmgdo.

33796G03M0  Logbsgmgdols  493M3g-
@900l 89Mgd00 B3¢0 BoBJsGOL gsdm,

bsfogmd®ogzo

olbobo glisdegdgwls bosb  IbsysMOls
396bmdE0gw©aL
09500l 15305 BMUEO M0 BI30S.
33530OMWIE  JIJHOIWo  s0FI630-
@mdol  ®33gbodg  (ogdGowdo  s8om
0bBmIgds gegdBHm Logbsemsb dgwsmgdom
9399603 9M0 003mebol
9m3gbGols  JgugMbgds s
Dgs®rmls 1535(5v90M

3m630yA o mdoYIAob
3MBLEHMW 300l gomgzsemolfjobgdoo [4].

dogboom Logbsgrols

9cmlgeols
500L  @50m,
353Mm0m3w9ds
900905609 ™Md9,



996650 ,969M0” Ne3(111). 2024

BoffoemmdMogo g6dmb@zol  s3MbEO-
39960 3900mEOL 30153500 M30M5GHILMBYB0S:

1. 3mggdmero dgoomEol  gs9mygbgdsls

oJgl  Bomogro  da®AbMBOIGMBS, o3
1553)5¢gdsLs
0dg3s 5QOII UHoosbg

©IBIIODO >030egd80 Bgdkbyno ogbgl
Boffoenmd®mogo gs6dmbE3ol Bsdmygsmodgds;
2. Bsflogmdmogz0o 6dmb@Egol dsbslso-
5090¢980 0093056 FgodergdEMdls
35(5Mm3mm» ©gxRgJGIMHo 030L989d0Ls
©> bsfloermdmogo a563mbEzol 3Mmagbols

bslosmols 99g35l5909;

3. dm@gdnmo  dgmmEom  dgodergds
396L5BEO3OMEo 0gbgls MemOE
LodGMo3Eol

063330560 85bsLosmgdEgdo, Sl5939
96mgmwo  bsfomdMogo  gsbdmbEgol
®30Lgdgd0;

4. 3gbsdgrgdgeros  0bgMEools  s6gdg
50Lsbml 0DMEs30530 296395bE30L
dmgzgbgdo.

53MBG03MMo  FgmMmEOl  YIMYMBOMO
o30lgds  dEamdstgmdls  0dsdo,  GMI

99799 BHMM356M53gd0L  gegdGHOHMOBMMSE0s
bsobmesgom  Jomsemol  (gergd@om-

$9d603m9M0  IMygoml)  Logmdzgwwdy  sGolL
365350 dMm0sbo  3mbLGMMJ30s,  MmIgmog

3mms3Lgdos  Lsobmeszom bBgmdo ©s
3990960005 53 Bgmom. sLgMo gogdm
ofigggt 0b@gblom® Bogrgasl, sbigzg 9stido
359535¢00 Logbsgrols 3535 xIMS©
5M933ol. gl BoJBHMOO 5GBS
593060906 Logbsgmols  FstgaolidMotMgdgen

9293 OGeadefgen-
30Mds, MMIgeros 034magds IG30MGZ0L

©mbgl. 505Lmbsg9

d300 Mbgzomo  MEEGH®IBYIMom  figseml,
©mb)
509gd3390s  bsfioemd®mogo 3563mbEg0LsYsb

390mf39e Men@B®IdRMgOL. sFoGMI slgo
3mbLEHGON30500  bofjomdMogo  gs6dmb-

OTON TG lON 3603369¢m3bso

43

3900 899degdgeos boodgene

©535Mm90LEHOOMM [4].

IE99AO38605900, bgdsmsaro bobdomol
dgoomeo. dm3gdmeo  dgomEo  0dEg3d
Ls3mogdsl  dg35Bbomom  Bsfiognmdmogo

2563mbE30L ™d09JdEo
363 96mM0 dmfigmdogmdol fysenmdoo. 59

3035600
dgoomEol  dobgzom s  Imombmggds
Bsgmb@mmemem dmfgmdomdol 3mb@Esd@o-
6909, a1939 0d93o

Bogododmm  Imfigmdoermdols

L5350 gdals

XdBOL
300mbo3z0m0 135606MH9ds.

BofoemdMmogo  go6dmbEHzol  Mgaols-
AMs30ol 99 BOmIspabodme
3998605 99900930 30653 glmdgdo:

1. Bgdsmoero  LobdoMol
bOb3gmygmgls 99dyg3s6gd8Ls s  gbols
HOBLEMOI>EHMOHdd0 BsfogrmdMogo
296399bE30L 399mga9bals.
dm@gdaeo 9 GOMBmfgmdo-
©Mdgddo 256399b@30L
Logbogrgdol gs9m3wgboll mby sGH30M-
030l 399  9Juderyo@sgool  3oMHmdgddo

39500396L ®5300gb0dg 500gMeE 303mm3w9eMbL,
653 96093690m3bs  Lsmzgomgbims.  Slsgzg

dgoml

bmboo

Ls09g™m
&o3dob
Bsfoermdmogo

Bg0smsemo LobdoMHol Bmboo 56 dmombmgls
999 GOMIMfgmdomdLmb  BsBIZol 96
Joligsb  sdmemngsl, Mg LsIsEngdsls
0dmggzs  6s9gbody dgBHmoL ©sIMMHIdOm
Bootgdmmo  ogbgs  9egdBHmImfym-
30mdOL EOLEBE0MO 3MbGHGMEO.

50 0dgomEol  MsMYmBoo 30U
(503msagbls  BsfogrmdMogo  3363mbGH3z0L
6og6mdMG030 FgBsLgIOL o6  sOlYdMDS,
olgomgdols
3969mbE30L dbEo, Jolbo gbo, Loddsgy
©5 Ubbgs. sbgzg 030 9393990gds69ds bgs

™md09JBHgdol  dogh  gegdBHOM™MIsabodmeo
259mUboggdol g3emgbsb.

OmamMo@Ess  bsfloermdmogo



996650 ,969M0” Ne3(111). 2024

I OOImo  Jgoomo. S0 Fgoel
bog7)d3es@ ¢)Eggl  Bogzegg mdogddosb
5353800000 ggdBOnw  §Hyegddo
BoffoemmdMmogo gsb6dmb@zol 3mbE®Mmemo. 53
3900m©obl dmgdggdol 3Mobgodo 990ga0s:

396399bE 30l
69009080 395900690056
©969%0 @5 @osdfimeo,
9oy MIMsEmE 0dgmBgds 3mbGsd@do
15330093 ™009JG0b, 5g80gdboM9dlL
0339elimMo gbols ool [4,5].

993 GHOMmo  sMbgdol  bsfogrmdMogo
3960bA30L 250053 Egdol oMo
130M5¢giMdS  IMIscgmdl 00dsdo, ™I
obobo 25659890 Bsfogrmdmogo
396399b@30L §o63mImdol 500000l
wdoem  bosbermggl, 8sa®sd doboswfiggo

©©gomo  98gddo  BoggEohgds
65009603y 9gBHO30L  @og3eol  Fg9YAS©
L0gbsgrols badolbols gowgstgligdoom.
5033505, Bs35@Mg M5 gErgd@GHHm-
39d603m96  bobBgdgddo  bsfogrmdmogo
39697bE30L ©Mmbols 3mbEMMEOlL y39esby
a8Om  393OEIwdIo  8gmmEgdols
56500, 890dmgds §9393900m0o 336,
6md  geodBHhm@Ggdbozm®do  LobEgdgdol
©53300m30L §39d Tmdsmdols ©@s Tsmo
Bm®3sgrmmo  gdudensdsgools  306mdgddo

Bsfogmdmogo

byemgbo®
033Mlmeo

353m

999 GHMM3MPYmdoEmdgdol  0BMEs305d0

44

Boffocmmd®mogo  963bB30l  3mbEHGMeols
Lobigdgdols dm0smdols 3505¢00

989JGHMOMdOL MBOHMB39EymBoLsM3oL
g39mos  3ompsbl  aooBbos  msgolio  Bszero.

sdo@md ULsogodms  gsdmygbgdoero  ogbgls
bgsalsbgs Godob Bsfogrmdmogo
396399b@30L M5896009 gss0fmo.

@oBIOGH YOS

1. ULsgsdonggemmls  g0sd3gdo  Jugerol
396300006900l s0{jerosbo agads. 2023-2033.
https://www.gse.com.ge/proektebi/sakartvelos-

gadamcemi-qselis-ganvitarebis-antsliani-gegma
2. Xaabsicmaa A.U.,. JIvmurpueB C.A, Kokun

C.E., 'nymkoB [.A. /IuarHOCTHKA 3JIeKTPO-
000py10BaHUAl JJIEKTPUYECKUX CTAHIUA U
noactanuuii// Yueonoe mocodue. Exarepun-
oypr: U3a-Bo Ypaa. yu-ta. 2015. 64 c.

3. Opawk A.C., KozaoB A.H.. YacrmuHbie
pa3psabl 00001IeHHbIE MeTOAbI ISITHOCTUKHU U
HOpMaTUBHbIe J0KyMeHTbl//Becrnuk AmIY.
Bbin.81. 2018. ¢.87-89.

4, CeucrynoB H.A. AnHaiu3 MeToa0B
AUATHOCTUKH  TeXHHYECKOro COCTOSIHHS
JJIEKTPHYECKUX YCTPOIMCTB, OCHOBAHHHME HA
o0Hapy:KeHNH u H3MepeHNH  YPOBHA
yactuuHbix  paspsagos//M3Becruss  Tyaly.
Texunyeckue Hayku. 2018. Bein.12. ¢.100-102.

5. Measurement of partial discharges in
transformers. Pt 1 // GIGRE WG12.01.
Electra. 1971. N19.



https://www.gse.com.ge/proektebi/sakartvelos-gadamcemi-qselis-ganvitarebis-antsliani-gegma
https://www.gse.com.ge/proektebi/sakartvelos-gadamcemi-qselis-ganvitarebis-antsliani-gegma

996650 ,969M0” Ne3(111). 2024

ANALYSIS OF METHODS FOR DIAGNOSING THE TECHNICAL CONDITION OF ELECTRICAL
EQUIPMENT WITH PARTIAL DISCHARGE.

K.Giorgadze.

“Energy”. Ne3(111). 2024. Thilisi. p.41-45. geo. sum geo. engl.rus.

The methods for diagnosing and monitoring the condition of electrical equipment of power
substations, which are based on detecting and measuring the level of partial discharge in the
insulation of the equipment, are discussed, and it is established that in order to ensure high
efficiency of partial discharge control systems in the insulation of electrical equipment under load
and under normal operation conditions, all of them have their own drawbacks. Therefore, to obtain
real results, it is necessary to use several types of partial discharge detectors.

Bibl. 5.

AHAJIN3 METOJA0OB JAUATHOCTHUPOBAHUSA TEXHUYECKOI'O COCTOSIHUS
SJEKTPOTEXHUYECKHX YCTPOMUCTB C YACTUUYHBIM PA3PSIJIOM.

K.I'uopzaos.e

“Jueprus”. Ne 3(111).2024 . Tonaucu. c. p.41-45. rpys. ped. rpys.anri. pyc.

PaccMOTpeHBI MeTOABI AMATHOCTHKH M KOHTPOJISAA COCTOSIHUS 3JIEKTPOTEXHUYECKUX YCTPOIMCTB
CUJIOBBIX MOJCTAHINA, OCHOBAHHBbIE HA 0OHAPYKEHUU U U3MEPEHUHU YPOBHA YACTUYHBIX Pa3psiioB B
W30JISIIIUH 00OPYAOBAHHSI M YTAHOBJIEHO, YTO BC€ OHM HMMEIT CBOM HEJOCTATKH M, 4YTO JJs
ob0ecrieueHnss HanGoabIIel 3(PPeKTHBHOCTH PadOTHI CHCTEM KOHTPOJISI YACTHYHBIX Pa3psijioB B
H30JIIUH  0GOPY/I0OBaHUSI JJIEKTPOTEXHHYECKHX CHCTEM TIOJ HArpy3koii W B Tmpolmecce HX
HOPMAJILHO# JKCIJIyaTAllid, Heo0X0IMMO NPUMEHSITh MO HECKOJIbKO JIATYMKOB YACTHYHBIX
pa3psiaoB pa3IMYHBIX THIIOB.

Jlum. 5 nase.

45



996650 ,969M0” Ne3(111). 2024

©3MGHY0m0 EYVOEOL 3OHMEILOL Fs00gTsBH03MO FmEIMo™gds s gJudg®odgbdrwmo
3303

‘06&3@0 d9gMognsdy | - ©MJG™Mo
E-mail: i.shekriladze@qgtu.ge

93G0bo 35353560560 - Mm@ ™Mo
E-mail: ev.machavariani@gtu.ge
300M20 3030690830¢0 - MgEGHMOo
E-mail:g.qgigineishvili@gtu.ge

*©53000 d9g4MHosdg - EMgG™Oo
E-mail:lagoid70@gmail.com

UsgdsMmmzgeml Ggdbogm®mo wboggmlodgdo
*Bogdo®039ermls 553000mdOLS S ZoBOL JMMIMGH30s

3bm@s30s. fomdmggbogros rymoemol 36Gmpgbol b3gaozon®o bsbgmdol, g.f. ©sGBYI00o
@000l 3503905¢9022960 J2009em06980Us s 97U39(0896¢9I¢0 33¢7930L d998980. 36MmEHbol
0509905090379(50 gm0 gsbobognsgl sBAYIor Mol Gmgmig MmGgHS3056 3GHmrgbl,
O289emdog 08mgssegdol 3sblgsggdeaemo dggsbobdpdos psdygsbo. 300390 gdsdos boymgdol
Y3306 Yy dgddmsbols dogtr dohsboemo boombols orymoemol fgedoensdoy 3obeatgds, Gmdyerdog
Podgzsb Gl s®slihogomby®ayemo  08mgsdHstmBs  sbtemgBl.  Ggmgs  rImoerols
PaoAdoesdog doyz56o¢ro boobol bteryemo sobordengds, Gmdgerdosg Psdygzsbo  3d«9serm
@sBYFdom0 ool d9fs60bdoos.  gb39kmodgbBdricmo  33¢m935 Bsdsts B39l  dogls
@s083539829cm0  sbsgro  Hodol  sBser3mAgbzoB  Lomdmby  Omdndsgg  sm®oimgds-
36096Lsgool 36mpgbgddy ©sBw1db698-9cm0 0895806530560 3eaemlbsgoryto G«ddeals (0933)
9Jb396089bdyemo 6007dol 8sbsBy, Gmdmol Fnds 30 mol gHmgHor bdsosbsg bmkgo
@sOBYG0m0 Orymogols 36Gmpgbo  FsGdmsagbl. 33¢m930L gb bsfoero dmogsgs 36Hmpgbol
doGHO0ISEO (39:009¢m0 35259990900 beytr98ol Bgs30kol (B9d3gtrsdrImrols s d=ds 3509590
G0fcmol 6930l 39elbsgorth 33098505 G980UAGGosLs s sbseroBl. g4l39k0ob9bdHd0

Fom98eyemis J9c0989005 @353UBAXIHs @30905398:9¢0 Fmgemols 8096 ©s6BYI00 ©@rIMoerols
3609b0b 35650930980 obsdoz0l sefigmol dolsmgdo bobbig.

153396dm Loyzgdo: bembgdol bgwssomo, dgdbmsbs, sHEYI000 LMoo, 082yH0o bs350,

08m353900L 3029%060960.
dgbsgsemo gL,
©305E0  $9d3gMsdemmo  3m@gbio- G9gbmemmyom® dgmes gbgtrymg-

5oL 3Jmbg 0588sBOs60 LoMdMU Fystrmgdol Ly®dLgdL 0939003690 saMgm3g BbZsslbgs
9893GHMG0 3°9mygbgdol 36Gmdgds 6o6Bgbgd0b6  ©sTBsIdmo  Lsfzszo,
9OmgOmos  Mbsdgdmgzg  9bgMagBHozol bgsslsbgs 35gdol s Lombygdols Esdsew-
39630moMgdol 0Msgoee 3603369396 30m3gb3ommo s 25M90mdo MY MEO
3005600199350 Fob. SLgmo Fyotmgdos, Lomdm @©d 93M339mwo  (bgzol  dJmby
35350m3© 39MMNYHISHO LomdM, IBoL 39Dgd0l 3°5M90m8o Q05356190
dOAYgwo  3mwgdBmemol  Lomdm,  Moyo 3m39630MM0 969M05. FsLAESOMEMO, TogMsd
96963930390 96 Gabmemyomco dbgs 958mlisggbgdo dgmeso Gglry®lios
36Gm3glbol  6s®Bgbo  (gmeso)  Lomdm, w5063  LdGMBLEMOEM 153D
6HmIgmog 9MOGM 0350905 39M9dmdo, dM53900L  58mbsdmedz0  s0Mgdo, MI3s

565990 ©595%g000 ol BMEMSEE SO0b- 39033979 oo 53 3Hmdegdsls Bggbo

46


mailto:i.shekriladze@gtu.ge
mailto:ev.machavariani@gtu.ge
mailto:g.gigineishvili@gtu.ge
mailto:lagoid70@gmail.com

996650 ,969M0” Ne3(111). 2024

33939 35063 gbdsmEgds.

fobs 3gmomdo B3zgbls dogM s3w3s-
300990 0gm ©d5e3mEGHIBEoMe LomdMBY
93dm3s3g 5mMH0Jegds-3mbgblisgools
36m 3990y ©539dbgdmo 0dY6-
5006530560 3elisgoMo  GHnddm (3@),
3ol 396L39JGHOMEMBS3 600
3OGHMEGH030L M95¢e0DOE00Ls s 35dM3EEOL
39009290000 560l ELBHOIdMwo [1-7].

03@-0b gs9mygbgdols 3GomMoGIG
390L3gdHoMee  F0ToMMNYMdS© ™GO
509190 femols Fobso Bzgbls doge slisbyyem
0dbs  9bgMhamdlgergdoEsb  BmBmGgdMe
bmbgddo ol dMGHYgo  I3mergd@Gmeols
bomdml  gsdmyggbgdood  Fob  fgwol
50m@Gad30L, 3o3bYEgdoLs s IFMMZgdOL
36mdegdols 35050Y39%H°. dgmby
3960L39JGHoMer  F0FsMHMMEGdI©  Es0LILY
03H-ob  350mygbgdom  LGsgombotrmem
©0Bmol  sbsEMOL oMo  JdggdoL
30980309630b (8g3-0U) s9s0emgds.

59 03990bdgdS 5650050
3905303909  3mbBHMMTo  dMIBHGOL
GOM3MEo300l  98mbsdmerdzo  s0MgdOL
Lomdml  bstx®g  gsbbmMEowgds, Mg
50595050  9w9dBHmmgbgMaools  gsdmavy-
853900L 8993060900l  bsxBg  dooefgzs.
bGsE3ombsmvyen ©sbsysm By Lsrgdsmo 59 00
39M908mgdsl  35380M©gds, ®m3  MAMS3
LGHSd0EM) 3mBoE0sdo M3E P5EOLIO0
NBOm  bs0dgomE  BMbJgombomgdls. Mss
Bggbgds GHMBLIMOEBHBY  25dmygbgdmeo
dM53900L 0653036 306HMdgdd0 M3EH-0b
bsodgom  gmbjgombomgdols  MBEOMblg-
4oamsl, 030 MBOH@ OMMo SFmEsbsds ©s
LgBombeer d99amd sbggfisl dImombmgls.

3963momds  3gMomeds  sOLYdOMO
330gds 8903905 3GomModGgBms gegl
39bsfioergdsdo. gm@Gmwgdd®wo 9bg6rRg-
o300l Mygmerm30®mdy  Hoblgesd, ®og
3sLMdM035¢0 HoMmBMYdMo G Mggdd)-
3569 gdols dg3-ob 9339006 5950engdsdo
©> ®dLYdol  momgdol ghmo  Hoyom
©5390530  253mobs@s,  Fob  figamol
399mggbgdols Bgdmblighgdmeo 3MMdegdol

390056939380 BMGHMIEgdHHM3sbgErolis s
909dGHOMEGMIdML  3mId0bsgos  «y3mb-
300BG™  39©sfig30de®  5ggos.  Fgbsds-

47

3500, ™3@-ol 9gdamd Esdv)dsggdsdo
36H0mM0GYHYo LEsgombstrmem oBbgerols
©6500M0L  FJ3-0b  5950emgdol  5Tm3Ibs
obo.  30sbmsb. ™3BH-ob  33wg3s-
58435390500 5d3¢0g dofigmo 3MmaMglio
LEOWMEOosE dogddo MBS, Moz 0965dMS©
96905 MEYIoNo  EMMOEIOL 3393530
doefiorer 8900390L.

@sOAYIono  ©rwoerols  Fs0990s-
A037960 dm@gero. 3Gmagbol dsGgds@Go-
39960 9m©YEr0®9gdol 0BsB0s M3G-ol 8MBs
303ol 03 gAo3ol  356MT9EMgdols
299695600905, GMIgmoE 5350mMmgEgdenols
byegdol  Bgsdo®dg  (Bmds  Lsgbols
LsboMogol  gggos  dbotg)  9gddMsbols
©oxRBIBOLs s BJEIAS© Mbgzso dNBs
529630L  99M339meo  dsLol  Bodsbol
9396036 0fjggds s LudmEMmm 53 dslols
G0 3MOMNJgd00m 305360 gdo.
Lorgdstos  3Gmagbol  ©®mdo  908¢0bs-
6gmdolb  ©obsdogzol  sofighsby o
©bsOXMEo  9bgkgool M3mYbmdOls
256LsBO3MDY. sMGHYIomo Mool
36mglbol  300bgodwmo  mdGo  1ggds
(9®s30b Lsfgobio dmdgbEobsmzols)
dm3gdvyeos Bab. 1-bg.

q;

Tsa

‘Tau

= W K

Tos

Bab. 1. m3@-ob 3wds 135680 M EYIoMO
Q©00OoL 930l 3m0b6Eodwmo mdvGo
bgg0s (9B930L Lofigolbo dmagb@o):

1 - 585G Ngergdgeo (53); 2 — 3wds Loomby
(AL); 3 — MY39000 9GBS (OIBMYTs);
4 — 25953 MH0¢989e0 (3503LETdO) figsemo
(b

9m@Egwol 391353900l 3539079~
dmos 00  ©503909%0,  GMIgEro3
36m3gbol  Mog0lgdMYRsms  M30LYdMOZ
365¢oBL 9g3mAbyds.



996650 ,969M0” Ne3(111). 2024

3doMgg  Moado Mbs  993hgcgo
15360l Lsbuy®sgol, 6w s8smMmgengdeols
abdombotmgdols 0530L90MM9093bY,
Gglbss, 03G-ob 989dGNIM0  IMdomdols
50m 396006 359m30bsMy, 2969
35b®9de0Eb ©®Omdo 0565005
dofmEgdmo  BomdML  53MIMES305 S
©53MM390Mmo  LomdmL  dgBs  dmzerg
35woEgddo EIBGYIom  EYROWB)
§o6BoMmngs dmgmbmggds. 5dol sdm 0o
15305M0oLag dsbowyMos (10 83-0g Lolidoo)
©> 0300 0dMysIBHO™Mdol  IJmbg
3sL5E0olssg9b sHOL sTBIIINMEO (HmymeE
faLo, L30ggb6dolssgsb, 306000
5¢09dobolisgsb).

0myzsb0@o  35Mmg8mgds  Lodgsengdsls
00935  qoo-0U  36033bgemds 356
305bErmgd5do bMEMmE EMMOL 3gsMd00
©OQ 8mbs33900bY qi-ob botrx by
©53MM39899e BLOMBdMMO FobolsBLIOM s
dobosb  Fgatgdomn  qi-ob  dgolbogMo
{3eoo «960036g9em© Bs0m35¢MU.

99000920 0530LgdMEMgds LJgdol g3gs
bsfogrdo  oBgbl  mogl.  3gMdme, Bggbo
565¢0Bol 8053500 MdOgEo (AL-0b §gbs 2),
MHmdgmoy bomdmls Dysmmliorsb

(59509890136 1) 000gsew& 039O
3Mb6B5gG09, 155335005 LML 303
d308mqsb, @33 m3h-ob  983JANOO
1v6dombotmgdolismgols ©3©JBI0M0
0cmdgboo.

5 ULoomdmd x9H Mbs gosmfomls
0900656580, MHMIgEOE VO  MNdOM-
3593500Mdols 3gmbg Tslagrolisgsb IBsEYds,
©d 3969 2500530091 250BOHNTd (iysedo,
MOmdgmdog 58 3mb3MYAME  LodvysEosdo
5300MBsmo  3mb39d3os 396 3005MEYds
(898000560 figoemo 89936560 J393 3BM3z9ds
©> J969 o 9NOIMsg5 ©®Bgds).  Slg;m
306Hmdgddo  Lomdm  fysewdo  Ibmeem
003My50GHOMO0M 3MEFIOIDS, M3 BOHOS®
Bgawo 3GmEglos (L3oegbdmsb dgstgdoom
Pymol  0dMsdGHIBMdS  momddol  Lsdo
0300 ©IOE0S).

b 35M93mgds dMEYEoMYdOls ©IT5GY-
3000 3535MH03900L 15395¢gdL 0dgg3s,
Qoe-030  3gotgdom  sbems  m339  q2-ols
3603369 mdols Mymerzggmazol aboo.

48

5033965, slgomo 33390980l T9gYS
99ls5d¢9gdgeo bgds 39bLsbogrggem
36Hm3gldo Loombol Bgboll 2 gMmxgMs©o

3%bMgdols s  9gdpmdo  LGvyewo
3mOMJgdol MdMMO ds3emsblo  Tbmerme
505mMmgJergdeol dsbols dogd  sbg3g
IOMORIMEOE  IROM390  LomdMUL
05393530060 M0m.

00mo53gdol  sdm3sbs  MGIGO6
3OAYI 3909wdo LomdML  sMILGSE0M-
Bo®MeEo 03MYsdEIMMDOm 930 EIMYdsBY
50U, LysE gMo BML STsmOMJYdgEo
Jdbol, bomwm Jgmégl mzgoom dmds Loomby.
36hmaglo  LbsdmemmE  mbgzso  dMol
LYo S5O0 gdom 3053MEYds. 53539
©OML, Fobsbfod Ebmdowos mMogg Mol
Lofgobo  $H9d3gmo@mMgdo, dsmo  dslsgdo,
39MIgBH®O0Mo HBmIgdo s NdMBOBOIMGOO
Isboliosmgdergdo, dmds Gogwdo {Bygol
30b0dsryMo s Fsgbodsermto  86009369-
@Md9%0.

565¢oBL 35356980 5630 Y3MHME0
dosbgmgdols  dgomol  353mygbgdoo.
3603gLbol doosb bobyMdgogzmdsls 3ymaom
n dmzmg 3900MmI©E ©> 30eosb LyyGmomls
31590 39M0mEYdOL BsErobol Gggagdols
dgxs0900L  abom  35a9bm.  Foymds
1553v95¢gdsls 0deng3s MZ000MYMeE bsbdm3eng
930Dm©do  0BdMPTBHIGMBOL  3BGmEgLo
UGs3ombs®yemso Bsgm3semmm Q5
300900 Lsdmermm 3909900l dolsmgdo
LoblBg n-ob  Ls3dsMolo  EOEO
3603369 mdoo NBembagergymo.

59 30Bbom BHoMgds 0s6d0dg3H o
39005563900398900 n-ol YOO, Lsdmgmm
99009390D9 sBgmo 0GHIMS309d0L 353¢gbols

99f9300>9Q-
L30egbdol  0¥MASIEIOMBOL AMZoen-

XJOS©0  JgBHMOOL  35m  MZFoMYMED
930bmEdo  5TMONJGdgmo  0bmomgH-
dmmo  3obobomgds, doMoms 0gMhIMen
fobsmmds 3o Lombol dMg omgzmmgds
Bs8mogoe (86 3390000L) 3gd39M0@E M0 (tas)
bsliosmgds.

g4m39w03g Bs8mm3@omols 25035¢ol-
§obgdom Lsfiyol, Mmool FgdEowsdg
3%byMgdol  3gMomeol n  93obmEdo
36 5gdBHol bgs30Mol 393Wom



996650 ,969M0” Ne3(111). 2024

505mMH0Jgdmosb mbgzso dGHolsmzols
350053999900 LoMdMLIMZOL (Qa1) 8999
35 GH03 396@GHMEgdL 309dEOMd.:

F (t n—L )
Qut = ATZ"’”" . (1)

1553 A - BOMBdML BMYSEIOMBOL J3Mg-
10309bGH0s; F - 36990L dmeol 3mb@sd@ol
B3M0MB0; T - 930DMEOL bobyderogzmds; tun -
505mMHmggdmols  $gddgMsG s n  g3o-
bmEol  ggoolisl; teean - Loombol dMol
bsdogoemem  3gd3gdodmes n g30bmol
©3fggodobsl; Lomboll dMol Loy
(©@ORoEob fahdowob dowffzsdey 8- =80 -
const).

5 Loobol dMol Lobidol bsbgamols
d9BHsbs o, 193y, Bgdmom MOl sTobo-
bosmgdgE  BHgd3gMoGmeo 895 33900l
99390530l Jogds 03  5MYBMgdLs
353006000905, G Tglvyemo bLomdm Joger
dmgdo  bsfloawgds  @d  FoErosbmdsdo
bsdwogrme  dMol  bobgol  Bsbgg®ols

356dogBg 3ME39M©Yds.

5bsemoboll Fggao  309dYEMd
50500 gdols (T,) ©d mbgzso Mol
(tasn) (BH039M0GHMEMIdOL  256aLSBIIMY
3563 Mmmgdgdl n 930BmEOlL dmEmlismzgol
(5699 n+1 930Bmols sLsfgololsmzol):

Q
tin+1 = tin — C;;,;& > V3]

bsosg G - 93smGogdergdemols  dsbsgrols
L3ogrgbdols) 3MoM0 MdMBHI35Mdd; Ms -
50500900l Aslss.

Qn , (3)

taon+1 = Laan + T3

bss3 Cas - LOMBOL 3MPOO MBdMFEHJZoEMDY,
M; s60b 30930 Loombols dsbss.

dbasglo 36m3glbo 3®d9a9gdd
sMGYdomo ool sfygds8Y,
6mdgols 330l Do Gowssg

dogdmmos  boxgHmdol  Fgd39Mmo@Emeol
300560 LomboL 5 °C-00) b YMYDdSs.

50  9mdgbBosb  sdsmogdagdgerdo
5319906939900 Lomd@ Fbergrmo Lombols
6oL 5mMHNJegdsby dool ©s Moy
930bm©do  535MmMHNEYdoEsb  dofimg-
dmwo  Lbomdm  09909¢gabsots  gsbo-
LsbmzgMygds:

49

Qu = aFt(ty, —t) 4
oS3 t - Lombol EMEOWOL 39d3ges-
G55, bmerm o - EsMEGHYI0No M®oEol
03MY5:3990L 398030963 0.

59500 9d¢ol Bges3ombg sOGHY-
30000  ENMEOEOL  MIMPS3gdoL  3MgBO-
309630 3960LsbzMgds dggPomsdols s

530560l 3MoGIMommo  g36GMmgdom
[8-9]:
Nu=1.2210"2K9-7 Re,0-25 )
Loy
2
Ny = 2P0 K — 4P, Py
k okT,
0.5
‘p(vg —v} C,opoT,
Re,, = >
o, f Py
] q - Mmoo bzgo®omo mdGO
Bogoos; oy - bodgdol  bgsdomols
6vy3emgogo0l 396&Mgdols U5dwgoe0em

9893600 Gsonto (p, = 5 gz0); T - 3Bs
539630l ™MbY390 RsBol  SMBOJgdols
BomdM; Ayops, - M35 5396G0L  mbgzso
gsboll  dMYIBHIOMIOL  3m95303096¢3)0;
Cp, - 37985 5396¢0L Mbgz5©0 FsBol 3o
00M(}Y35@MBY; P ©> P, Bglsdsdobaco. 81985
539630l mbgzso  Bsbols s  dobo
mOmngwols bod33M039900; o - IMBs 596G
0bg3500 BsBol bYs30GHMEO  ©sF0TM-
@mdoL 3m98030gbE0s; T - 313s s396¢ 0L
Boxgmmdol  Ggd3gMsGdos  BmEgdmee
§6935%g; v - 0mds 53960 mbg35000 BsBOL
306995303960 LodEsbEol 3m9n03096¢0s.

930DmEgdL Mol 5030l 35059gEHMm0
369903500 bgds Lombol GOl MHmdo

0m©dogs  3mgdso  Loldg, Gmdgrols
BBy sligerom 3GmEglio LEHmeEgds.

30007 Md0 53Mg039 535MMME9dErol
$993905@0Ls s Lombol dMols Loligols

2963L5BO3M M g36EHMEYdYdL 53 3gMromols
n  330BmEol  dmmmbsmgol (6w n+l
930bmEols  EsLsHgoloLsmgzgols).  3gMdme,
505mOmNEgdEol  Tglisdsdolo  ¢Hgd3gMod -
oLsm30L 339469ds:

Qn
tint1 = tsn — C‘,IV:, . (6)




996650 ,969M0” Ne3(111). 2024

50539 3gMomEol n  930Bmol
dmembsmzol Lombol dMol Loligobsmgol

8396905

Oni1= 6, — FQTnj. )
333600  gBHo3by  bmOE0gwEYds

390l 3MHMMm3390s MgsdBm® Excel-
0. 36G30M505 LY dL 0dEg3s BoBOMIOIL
©OEYIomo ©MOOEOl 36Gm3gLol
3%bbommo  9@&s3gdol  Meb3odgz@ero
390055625603908900 g3565¢00BgdME g30BM-
©m>  Mogbzol (n-ob) msbsmsbmdomo
BOom. Agsgo 0GIMsE30900 MY YdS
00 3mdghBody, GmEgs n-ob  bBOHs
9m9oMgdol bsdmemm 99gagdL 50
33¢0b. bgds 4ygzgms g30BmEol d9w9agdol
QIR 53905 Qo 3G m3gbol olgomo
063330500 356599BHMd0L s,
GHymMoEss  dogosbs dobo s  dobo
Boffoamgdols  bsbgy®™demogmds s  bomdML
bo6x 0 005650 BoLBY s Job bsfogrgdby.

deagogemomgdols  dgcogsgdol  g7b3960dgb-
A0 GgdeaiGgds.

9db39M08gbGwo  33ewg3s  BoHIGES
B396L Boge 38539010 sbswo GHodol
©053mAG630mG  Lomdmby  Imdmdsgzg
3mONJergds-3mbgblsgool  3MmiEgligd®y
©583mdbgdmmo  mdGSAIMs30560 IElss-
GO0 GAdML (003®) [7] 9du39M0896¢mero
600m3ol dsBsDg, MMIgrols IMIs Fo03ols
9600960 BEHsoslsg BYmoMgo ©smEgdomo
ool 3hmaglo FoMdmaabl.

5t
i

LT E N |

b S e i
O SN oy e M-y e

T ey B e
[ e Lt

Po®3magboeo 3s¢gds@GHozmeo dmg-
¢ob dobgz00 AgzgbL oge Tglitrmengdemero

395699M03900m  doegdemo 8909900l
dglssdmfjdgdeo m3@-ol gdudgmodgbdmero
600m3ol  sBsmBIgegdgeols bBgdols
B9330M00s6  ssbermgdon 0,2 33
Loe®dgbg dmmsglgdmmo odbs  (BHgd3dgee-
AMOOL 35059(m©0, beagrm 99936560l J390
296s990mem Bs@vwmaddo Loombols
dm3eemdsdo 630l gssdfimeo.

50 3550(Mgdol dogh dmficmegdymo
0bgm®dsgos  gmgga  bobgga  §oddo
ofigmgdmes  3Mm3omEgMol  dgblioghgdsdo,
6mIgols 09939mM30m53 b9gdm©s
9mbs398005 3330 BYHYo ©sFMB53905 S
dglisdodolo  3M5x303900L  53gds.  LHimMgo
53p35Mo©  Bopgdymo  d9@gagdo  33533L
Po®mdmagboo bsb. 2-bg.

{o®3magboero 3500995303900
9mEgwom  355699Mm0dgdEe  sMEHYGomo
ool 3GmEglols bsby®™mdaogmdsls 0w
0935050900 39000l $H9ga39@Ms@@ols ©s
6930l  3600369¢mdoms  9Ju3gM0dgbEgdol
396853@mdsdo 3539090 Bsbsfighgd By
{bg30Ls s BH9a3gMdoE Mol dsdloddgodls
dmMol 930 MmOl dmbs3390090L (ob.
Bob. 2), 35133600, HMI gs3b6a560dgd00
domgdmeo 3030l bsbgy™mderogmds
wIGsgmgl Gg0mbggzsdo  0s85305gma30-
@9dgo LoblGoom (= 15%) gdmbgggys
9Jb3960096E e 8mbs39390U.

15 [ || I
1
05
0
05
3
0 0 0 0

o 2]

Bsb. 2. 03@-00 g9630m5M90wo (fB930Ls5 s sTsMmBMIEgdols BHgddgMs@EMols
99b3960896@ Mo BsbsfigMgdol bodmdo



996650 ,969M0” Ne3(111). 2024

500b0dbml  spMgmgg,  GMI
FBOmgdmmo  0gbgdm@s  Bo@oMgdmero
99b3g®0dgb@o Pobsbfs® 3307935
Boomgowml, M39gbogsi dolsds madwmsenme
A19dmby 95000B3050 36em3gLoL
©IASMOO 9gLHsgeol 15349500905
960033505 99BOMEs. BoBsbdgfimboeos
330930Lsm30L  L3ggoserMo  9du3gModgb-
&dnwo  bEgbol  dggdbs,  3GmEglols
3o6509BHMgdol  gdm  dgBo  Gogbzol
39Bmdgz0Ls s MYRoLEHMIEOo0L YBOHMBlgw-

4MxRoo.

6o

sli3365

Bo@otgdmmos Mmool 36Hmsglol
1393080Mo  Lsbgmdol, 9.5. ©sOGYdomo
0ol 3507985303760 IM©IOMHYdd S

fobsliffoo  gdudgMmodgbBemo  33¢093d.
3509053039M3>  OmEYEoMgdsd  dmoggs

3G03gLbol Mo doMOmMOEO JBo30, bryMgdols
B9©33060Bg doGsbogro Lombol ool
FoOdowsdg  asbMgdsy ©d  EIROEOl
Pad@owsdg dogzsbowo Lombols bGveo
smOMJrgds,  MOMM53dM30560  3emlss-
GOoM0 GHnddml 9du3g®0dgb@rymo bodwxdol
BBy  Bodsdgdmmwo  9dudg®odgbGeo
33@g30L  Tggagdds Q35QBGNGS
dmEgmol  dogh  3Gm3glol  ©obsdozols
05853059m580¢rgd9e0 LoBMLEH00 SLsb3gs.
dmgol 38y mado abgzgfjol Iobboom
30bs6dgfimbogros b3gzosmm®mo gdidgmodgb-

&dnwo  bGgbool  89ddbs,  adEIomo

Mool 30magbol MBem  BOMeEo
330930L50m30l, 3565993Mgd0L MB®m dgGHo

Mogbgzol  gsbmdzols ©s  MgaoLEMEoOL
9dO639YmBoo.

@OoBIOSGHMES

1. Shekriladze I., Machavariani E., Rusishvili J.,
El-Negiri E., Shekriladze D. Solar Powered
Water Pump on the Basis of Pulstating Heat
Pipe. Proceedings of the IX International
Heat Pipe Confer. May 1-5. 1995,
Albuguerque New Mexico. V. Il. p. 811-815.

51

2.

. Shekriladze l.,

. Shekriladze l.,

Shekriladze 1., Machavariani E., Rusishvili J.,
El-Negiri E., Shekriladze D. Evaporation and
Condensation Heat transfer in the Membrane
Tape Steam Engine — Pump. International
Symposium Heat Transfer Enhancement in
Power Machinery (HTERM, 95). Moscow,
Russia. May, 1995.

Shekriladze 1., Machavariani E., Rusishvili J.,
Goncharov K., Tarabin A. Solar Powered
Water Pumping System on the Basis of Loop
Heat Pipe and Thermal Powered Membrane
Pump. Heat Pipe Technology. Theory,
Applications and Prospects. Proceedings of
the 5-th Inter-nat. Heat Pipes Sympozium.
Melbourne, Australia, 17-20 November 1996.
Machavariani J.E.,
Gigineishvili G., Rusishvili J., Shekriladze D.
Solar-Powered Water Pump and Related
Problem of Boiling on Downward-Facing
Surface.  Proceedings of the 9t
WSEAS/IASME International Conference on
Electric Power Systems, High Voltages,
Electric Machines. Genova, Italy. October,
17-19, 2009. pp. 40-45.

Machavariani J.E.,
Gigineishvili G., Rusishvili J., Shekriladze D.
Flat-Plate Collector with Solar-powered
Pump and Problem of Boiling on Downward-
facing Surface. WSEAS Transactions on Heat
and Mass Transfer. Issue 4, VVol. 4. October
2009. pp. 108-117.

Shekriladze I, Machavariani J.E.,
Gigineishvili G., Rusishvili J., Shekriladze D.
Flat-Plate Collector with Solar-Powered
Pump. 3Mm3dgdo: 5Mmg0ml 5335 O
dM50  29bg30m50Mgds.  Ggdb. b.-ob
390m0390e0mds. mdo-grobo, 2010 §. 93
395_398.

LogoGmzgmml  35396G0.  ©osxaMsyadosbo
Gmdda. # P 2012 5606 B. 2010.

Shekriladze 1G, Ratiani GV. On the basic
regularities of developed nucleate boiling heat
transfer. Bull. Acad. Sci. Georg. SSR.
1966;42:145-150.

Shekriladze, 1.G., “Developed boiling heat
transfer”, Int. J. Heat Mass Transfer, 24(5).
pp. 795-801. (1981).



996650 ,969M0” Ne3(111). 2024

MATHEMATICAL MODELING AND EXPERIMENTAL STUDY OF THE SHOCK BOILING
PROCESS.

I. Shekriladze, E. Machavariani, G. Gigineishvili, D. Shekriladze.

“Energy”. Ne3(111). 2024. Thilisi. p. 46-52. geo. sum geo. engl.rus.

A specific type of boiling process, the so-called Results of mathematical modeling and experimental
study of shock boiling. A mathematical model of the process considers shock boiling as a two-stage
process in which discrete heat transfer mechanisms are the driving force. The first stage is the heating
of the liquid brought to the surface of the roof by the membrane to the boiling point, in which non-
stationary heat conduction plays the leading role. The second is the complete evaporation of the liquid
brought to the boiling point, in which the percussion boiling mechanism is the driving force. The
experimental research was carried out on the basis of the experimental sample of a new type of low-
potential heat-operated vaporization-condensation process based on the heat-driven pulse pump
(TPT), one of the stages of the working cycle of which is the shock boiling process. This part of the
study included the registration and analysis of the main mode parameters of the process, including
the temperature of the closing surface and the pulsating changes of the steam pressure in the working
chamber. The results obtained in the experiment confirmed the acceptable accuracy of the developed
model in describing the dynamics of the shock fermentation process parameters.

ll. 2, bibl. 9.

MATEMATUHYECKOE MOJIEJIUPOBAHUE U DKCHEPUMEHTAJIBHOE HCCJIEJOBAHUE
MNPOLECCA YJIAPHOI'O KUITEHUSI.

U. Illexpunaosze, 3. Mauagsapuanu, I. I'nzuneuwweunu, /. lllexpunaose.

“Jueprus”. Ne 3(111).2024 . Tonaucu. c. 46-52. rpys. ped. rpys.anr.. pyc.

B paGore paccmaTpuBaeTcsi onpeeJeHHBIH THI NMponecca KUIEHHs, N3BECTHBIN Kak, Tak
Ha3bIBaeMblii, - MaTeMaTH4YeCKoe MOJEJIUPOBAHUE IKCIIEPUMEHTAJbHOI0 HCCIeI0BAHUS YIAPHOIO
KuneHusi. MaTemMaTHyeckasi MoOJeJb TMpoLecca paccMaTpuBaeT YAapHOe KHIeHHe Kak
ABYXCTAIMIHBIA mpouecc, B KOTOPOM [IBM:KylIed CHJIOH SIBJSIIOTCS JMCKPETHbIe MeXaHU3MbI

Temonepenayu. Ileppasi cragusi — HarpeB SKUAKOCTH, BbIBeJ€HHOl Ha NMOBEPXHOCTb KPBILIM
MeMOpaHO#H, 10 TeMIepaTypbl KHUIIEHHS, B KOTOPOil BeaylIyl0 poJib WUrpaeT HeCTAMOHAPHAS
TeIIONPOBOAHOCTb, BO BTOPOil — IOJIHOE HCIIapeHHe >KMIKOCTH, /10BeJeHHOIl 10 TeMIepaTypbl

KHMIIEHUSsI, B KOTOPOil JABUKYLUeH CWIOH siBJsieTcs yIapHblii MexaHu3sM kunenusi. UcciaegoBanus
NMPOBOAWJIMCH HA OCHOBE 3KCHEPUMEHTAIBHOIO 00pa3la HOBOr0 THNA HU3KOMOTEHIHMAJILHOIO
TEeNJ0yNpaBJasieMoOro Inpouecca HCHNapeHUs] - KOHAEHCAIMM HA OCHOBe TEMJIOBOT0 UMMYJIbCHOIO
Hacoca (TUITH), onauM 13 3TanoB padovero WukJia KOTOPOro sIBJIsIeTCH NMponece yIapHOro KUIeHUsl.
B nanHoii yacTu McciiefoBaHMs ObLIa MPOBeeHA PerucTpanys W aHAJIM3 OCHOBHBIX PEKMMHBIX
napaMeTpoB npouecca, B TOM YHCJIe TeMIepaTyphl 3aMbIKalollell MOBEPXHOCTH M MYJIHLCAIHOHHBIX
W3MEHEeHNH JaBJjeHHs mapa B pa0o4eil kamepe. IloyyeHHbIe B X0e IKCIIEPHMEHTa Pe3yJabTaThI
NMOATBEPAMJIN NMPHEMJIEMYI0 TOYHOCTH Pa3pado0TAHHONH MOJe/H B ONMMCAHNN THHAMHUKH ITapaMeTpPOB
npoiuecca yiapHou pepMeHTALMH.

Hnn. 2, num. 9 nase.
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DEFORMATIVE PROPERTIES OF ASPHALT CONCRETE.
Chikovani A., Tsitskishvili Z., Chkhetia V.
“Energy”. Ne2(110). 2024. Thilisi. p. 53-58. geo. sum geo. engl.rus.

The most important properties of asphalt concrete are discussed: ductility, plasticity, elasticity,
creep and relaxation. The quantitative characteristics of these properties are factors of many
functions: the magnitude of the stress, its speed in time, the composition of asphalt concrete. The
viscosity of bitumen, the formation of the structure, the degree of aging and temperature. Therefore,
the properties of asphalt concrete are evaluated experimentally in each individual case of multiple
loading, using a special method.

l1l. 5, bibl. 4.

JAE®OPMATHUBHBIE KAYECTBA ACPAJIIBTOBETOHA.
Yukosanu A., Huuxkuweunu 3., Yxemua B.
“Oueprusa”. Ne 2(110).2024 . Tonaucu. c. 53-58. rpy3. ped. rpys.anri. pyc.

Paccmorpenbl  BakHelimme cBoiictBa  acdanbrodeToHa:  yHOPYrocrb, IJIACTHYHOCTD,
3J1aCTHYHOCTB, MOJ3YyYecTh M Ppenakcanus. KoJuuyecTBeHHble XapaKTepPUCTHKH 3THX CBOMCTB
ABJAIOTCH (PAKTOPAMU MHOTMX (YHKIMi: BeJJMYUHBI HANPSKEHHUS, CKOPOCTH ero BO BpPeMeHH,
cocraBa acdaabrodeToHa. BszkocTth OMTYMa, CTPYKTYpooOpa3oBaHUe, CTelleHb CTapeHHsl U
Temnepatypa. [loaTomy cBoiicTBa acaibTo0eTOHA B KaKAOM cIydae MHOTOKPATHOIO HATPY:KeHHUS
OIIeHUBAIOT IKCIEPUMEHTATBHO C HCIOJIb30BAHUEM CIIeNUATbHON METOIMKH.

Hnn. 5, rium. 4 nase.
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