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sbs@yxgolol. gJb3gMmodgb@ o  wobsys®o dgoygomes  gangd@@maoddo hododygemo  Jsgrsoydols
I 9]BOmEgdobogsb.  gamgd@@maodo  dgo@sgws  ddodg  (D0) s bgddodg  (T0)  Fyoeob.
9JU39M03gbHoBM@gool  dog®  bogodoygwgzo oy Jodog@  (s@mIY@-Imegzgemg®) Lol gdgddo

* Lodndsm  Ygldgmadgmos  LadoBmggeml  @gdbogaco  9boggdlodgdol  dsdmgseo (3030 dodmgymo
Lobmgbol Lodgsbog®m-zganggomo Lofo@mdmm 3gb@®ol Nel2/03-2016  3Gmgd@ol  (,,dsGmgswo (3030 doMmMg a0
Lobwgbol g59Jdu®0 wsbswas®ol gJdbs ) gomyangdTo.
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dodmggeo  Lobmgbols  @goiool  gobbm@dEogamgds  wodsan  F933gts@mgdoby  I9ds  bogmog@gdols
360dgbgarmgobo gobymgdols aomgdy.

Joygbgsegs® 0dobs, GmI od aobobowds badgabogdm §@ggddo ddogdo gdo@ogs godmofgos,
dbmgamomdo ds0bi o@dmhbps dgi3bogmgdol sLby FgBo wodmggomgdgamo s  ds@o3hmygloyao
NX39B0, O gddsiz dgdagl o3 Jgogygdol oslFy®gds.

sebsbodbogos, @md (3030 dodmgyao Lobmgbols (33L) Jodsdm Logmggemmsm 0b@g@glo bsgdsme
©OEO  0gm, AoEysh o0goMsymgdmes dolo godmygbgds  gbgdag@ogsdo. mogwsdomMggmsw  RGM  Ig@H
063 g gLl goem@odgB@gmo aobmdggdo ofgggws.  s@wdmbgboan obs doygebogn  gang]B®mgbgdaostby
Agam dgdo yodmygmgomo bomdm, @GmIgmoi bmy dgdmbggzedo doli Modwgbodgxg®d omgds@gome.
sdsbmsb,  dobo  gbo@higbgds  s@obodbgoms I domdol  Medwgbodg  Lossmols  aobdsgenmdsdo.
9Jb39M03gbB o gogagdol  dodmboengom  bsdG™ATo  [4] aoggmws  wolggbs, ®md dmger  @oy
33509390do  Jowgdgemos  3H30EgoYmgogdo  3dl-ol  Lolbo®pagomme, go. mmsbol  Fgd3g@s@dycols
3000690 do  @ommbgdol  gBobBomy®@  dgbgddo  hsbgBgoemo  ©go@@®bgdol  dg@Tydol  GgsdiEogdols
Lolbodagdbemmo, bomam @g90]3090L gl Lbgowolibgs Lohdotg ©s 808pobo@gmdols bsbosmo. goms
sdobs,  s@bodbyaro ogm, GmI 3dL-ob gJl3g@odgb@goolomgols wsdobslosmgdgeros dgogagdol 3ywo
sfomdmgde.

dodomso bofoao

3ol 9dgy, Mo I33e0 930900 o®FINbebgb, MM Lsoddg ofgm dodmgya gobogsdo shoge dgds-
60b3msb, dobo slobgangds ,,3030 dodmgymo Lobmgbo* g3gomgl ,,soomgbgdag@ogamo doGmgey-
@0 095J309000” (©0936) — (Low Energy Nuclear Reactions - LENR).

969M29H0g5d0  Bggmeyiools Goeaslo o0gm oGogogmo 0bgobdoli sbp@gs A®MLols aobsibowo
Lg@gom  Bm3e@Eolmsb ghms®  mg@mdmagbg@s@mdols bsdmgfggamm  godoob@ol dgddbols dgbsbgd  [5]
dmJdgo @gsd@mdo dgdomodws boggamols s Fysmdoswol doMmmggdols 30g0 G@SbLYESE00l 3M0b303%.

2011 Geools 15 0obge®dl dmembools 9bogg@lodgdol gobogol aobymggoagdsdo hs@omws mb-
@o0b 3mbgggdgbzos, @mdmols WMLy dgEbogdgdl s gu®bomol@gdl Fomgogobosn 12,5 333 bLod-
dansg®oll @goJ@mdols 3OmEmE030 [6]. Gmam®E ogBmAgdo FoJomdgb, Lsgddyg gbgds boggemols o
Fgomdowol dodmggdols Lobmgbl, @mImol AMlsx Fo®dmodbgds obmEm3gdo, bdogngbdo ©s ULbgs
9509996@ 9d0. 535Lmsb, gbgdaools aodmbsgomo Log@dbmdmoe smgdo@gds wobs@xgen 9bgdgosl. yu®™
349803, gl @god3os  mgomgbo@bygbgdowos. o AmLol  dGgoEgdom, boggmol goOHm  goema®sdby
A95JpmaL dgudaos fgg90o0 a0dmodydoml 10 333 gbgdaos 10 smslo Lm-ob gobdsgmrmdsdo.

o3 30m3gbol gobogs mogoe 533mMMgdolmgolsi o oMol dmemdpg aobisggdo. domo >bGom,
Vyomodowol s@mdo boggeol dglg@msb 3mb@oJdol @™l goseol s@sbBsdomy@ Jamds®gmdsdo
©s 3396@9®0 39dob0gol 30063303900l Tglsdsdolow, dmogd o0y wemom (1020 §8-0m) Tggdeos
33390000 dgdEotogl bmdsdo, @o3 Fyomdswol 3OmMAMbL Ladysamgdsl odaggl 9bg@gools goblsym-
9090 sbsbodxol aoMgdg dgomfoml boggemols do@mgdo. mydEs, mogol aobdo®@gdsl sg@mmgodo
930390 > 035396, gBYMds, doshbosm, MM dmsgs®os g89ddo s sMs Jobio yobdod@gdo.

domgdaemos 353 gb@o [7], aobsiabowo dom dogd dg@sbogros 90 Jgggebodo LsdmJdgome, Lsdgibo-
900 LEsEos 20dmdggybgdymos gy@boendo [8].

2011 Feool 6 mJBmddg@al o. Gmbod aodmocbsws wosbegnmgdomn 1 ga3H-0b Gmeno aodmbsgogno
Loddarsg@ols dJmbg oo obswysdo E-CAT-ols 369bgbdoigos (37 dmwygeno, mommgygeo 3 gxdgoom).
53 Habpol E-CAT dmpegmo dmmsgbgdanemo ogem 50x60x35 LF  bmdol jmé39bTo. Fobs  Hgbpgdols
AL oglo, Lomdml a969Msi30s Jodwobs@gmds Ggs@mmols dogbom, boggamols gbgbogdo {bggol Jggd
3oblbogno Pysmdswom o 9i3bmdo goGogobs@mmgdols mebbangdom.
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2011 Faools 28 m@mddg@l o. Gmbod 3omggeo 1 dgagd-osbo ggbg@s@dm@o shggbs mogol do@ggen
30963, 0bgobmgdls o dg360g@M9gdl, GmImgdoi sdm§dgdebgb dol Fydomdsol. GgoJ@m@ds yodmody-
ogs 470 330 9Vys3ado Loddgnsgdyg 5,5 Lm-ob gobdogenmdsdo, mgomdgbs®dhigbgosw @ggoddo [9]. Lay-
@00 53BMbmdoy®o Gggodom Fxdomdols godm @goJ@mmo g9d 3o9dggl LOymo Loddgrsg®om, dop®sd
ols, @i 356 gdenm, Logdome Jmoddgkosgo oym. wobswas®do aodmygbgdaemo ogm 100 Ggsd@m@ o
dogeo, mommgymmo Lsdo Lo@gedEom asbymgomgdom, g.0. by 300 Lodgeaom gsdgde.

oboysmol ©gdmbl@F®sizool gobdsgammdsdo GowosiEogmo  asdmlboggdgdo o@ odbs ©ogod-
Lo@gdgeno.

2014 Feool mJBmddg@do godmggybgoyge odbs o @mlol dogé dgddbogro sbogno domogddg-
5@ YM0sbo  HgoJ@mdols IHTomdoby wodizgomggdgmo  gdb3g@Bgdol Log@msdmmobm xaygnol ©gde-
@0 Sbas®odo [10-12].

Y0s3dgkog05 Fomdmpagboeno dggagdo. 450 o dslol 3Jmby wobswyo®o, MmIgenoi dgoiegos 1
3 boFgogl (boggeno 3dEzocyg dobsdgzgdom), 9Vyzgdeow 3y9domodws gamo mgol aobdsgenmds@do ©s ao-
303y dogs 1,6 3g930.Lor Lomdygdo gbgmaons, sdsbmsb, 3ol bgwsdo@by @gddg@msdnds swfggws 1400 °C-L.
0dolomgol, Gmd  asdmygmyoge  odbgl  s3gbo  gbgdaos, Lokodms 100 33-bg IgBo bogmmdol, g.o.
©95JBm@ o ho@godmygemo shgygem smalyxg® dgBo dobol bofgegol wsfgs. Lbgs Lodyggdom GmI godgom,
LoFgogol dobols gomgyeby wosbanmgbom 0dpgbogg gbgtigos godmdydogwgds, Godpgboz doMmgya
90 9JBOmboygmgdby, bomm bofgoge asdmoygbgds 0sx0 bogmogdgds, Gmdemol doMsyo wgwsdofsby
3M5JHogumew 2obylobwgtgenos. sdsbmob, dsgbg doombobgdgemo @swosizool bodbgdo o@ s@dmbgbogs.

5m05M9d e gbos 0dbgl, M3 Moyob odsmo gbgHaogdolsl dsombobgdgaro @oposiEool godg-
g dodOmgymo 3geomgdgdol sdoxg®gogmo oblbs 5@ s@Lgomdl, gl Lgg3Gogmbgdol Folijgom by
obbodl Pyoml o o @mbol ©s bbgs gJl3g@mEgol dgwgagdol asbbmsk goglbogogsEosdo swobs-
Yogangdgb. 53 Lgblsgoy®o mgydgbBol dmigeng doboss@lo sligmos:

2014 Faool dod@do  godmggemgnmo Ggoddm@o d33gmcoe  goblibgogogds smg wgdmbl@®o-
o0 Ambol Ggodmmgdolash. @gsd@m@ol dogs InTygmdogmdol osgBmmo o@ odbgel. ao@gy-
bymow gl o®ol ALOs-0l Logydgganby odbowgdgeo 2 13 wosdg@dols s 20 13 Log@dol 3gde-
dogygeo  oeob®o, @Omdgmoi 3mbggdcog®o Lomdmagaols aogdxmoglgdols dobbom s@iy@gomos
dzg0o0egdomn  (bob. 1). omobe@ol ™mAo0gg dbodg ©sdm@mgdygmos  gg@Msdogolsgyg  Eogobo®ygamo
ROl MO0 d9bogom, G®Igmms ©osdgd®oi s Lop®dys 4 13-0s. d9b60393%g dmmsglgdyaos Lom-
dm3gga0 F9bobmdologsb @sdbegdymo godby@gdmmols Lodo aodmdygsbo. gom-ghm dybogl gl 4 93
©05398 M0l bg@gano. o8 bgdgal 9i3dgds 3gdodogyemo Lomdo, GmdgandoE ©sdmb@sggdymmos mg@-
dmfyggomoll  bmbpo. o8 bgdgmowpsbh bpgds Lofgegol hs@godmgs. hos@godmgol d9dwge  bgmgeno
oby@gds s ogydgds mobodoFosbo 39996@0m.

S

bob. L o, dmbob Ggoj@mdo hodmgsdryg (3) s Bstmgol gdcgy (3)
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sbodxgmo 9bgdgools aobobmdop godmygbgdyaos Loddemsg@ols Labmdgdo, L3gdd@ols sbsgno-
DoBMAgdo s 30x8OYmo Iy BodgB@gdo. yodmdydoggdygmo gbgdyools wobswygbom xg® bgwsdomols
B993905( D> Aobobsbwgdgomes o gdwgy odol Loggydggenbg gbg@aools obsgo®aols (yodmUbo-
3900bs ©s 3mbggdiEool aodm) asdmmges.

‘dgbodenm  doombobgdgero asdmliboggdols GgaolG@sioobsmgols godmygbgdgamo ogm bEob@ogs-
3OYO0 s 290390l Jngmgmmgdo s sbggg ®gmImenydobglzgbcoy®o  wmbodgB®gdo, G®Iagdoi
dmdydogg OgodBmmdol bosbanmggl sera3e-dgBo-gods aodmbboggdols o bgod@mbgdols GgyobE®aiools
Lodgogmgdol 0dgrgms. asMEs odols, 0bmdgomes Lofgegol Gosomsd@ogdmods Mgeddm®do hodgo®-
0353y s 39domdol sdmsg®mgdol gdwga. ggges aosdfmolsgsb dowgdygmo 0bgm@mdsizos @gaol-
BHoMEgomEs Jmddoydggools dgblogmgdsdo dgdpamdo sbognobobamgol.

300390 9Bo3by  MgoBmmo  gsdmygmgne  odbs gdd  Lgansby (LoFgogol aodgdyg). o3 dgd-
nbgggodo Ggod@m@ol dog® gs3bgyeo Lomdy®o gbg@aos dofmegdgmo gbghgool Gmeos, o3 Logs-
@0odOM 2obmdggdol Lodysmgdsl odarggs, @mdgams aodmygbgdbomsi dgbsdangdgaros badydom @g-
Joddo Igmeggo Ggod@dmaols dog@ aodmymgomo gbgdgools goblsbwg@e.

Ggoddm@o bosdmyan odbs 2014 Farol 24 mgdgtigoeol 12 Lo-Ls ©s 20 Fo-bg. goby@gdols
Loddenogtgl  bgar-bgems  bAowbgb  Lokodm ©mbgdwyg. godmEegdol  gggems LEswos gdbdgd@dgdols
V93900 dgmgoeoygadgmdomn dodobs®gmdws.

AgoJBm@ol  asdm@mgs woofym 2014 Faool 29 dod@L 11 bo-Los ©s 40 Fo-ob gangd®o-
3obg@gdol Lodd@sg@mol mobpsmsbmdomo ©sfgg0m. ao®3399ee O™y MgsJ@mdo dydomds Lom-
dmasdmymyols boddgnsg®ols dgbsdhbggo dgdodgdols go®gdy, @o@ 0dol dmfdmdl, Gmd @gsd@mdol
39 domdol @gby@lo > ogm s3mFydgeo.

Gg5JBm@ol 45303900l d9dwgy gooblbs dgbogol bgdgeo, Lsowsbsi godmmgdygan ofbs bs53%y-
dggomo  Lo(gogo, @mdgamoi dmmsgbes  3mbBgobg@do ws Fgdmfdps  @swomsdBog@mdsby  obggy,
OMamA3 030]@m@ o hoggodmgsdrg. sdols dgdegy bodydggo®d LoFgogl hoy@omws bbgowslbgsggs®o
sbagnobo.

dg-2 bob-by [o@dmagboamos 3gamgaol 3@mEgldo Inbldsmgdygmo g gdBHmgbgdaools ©s Ggod-
B™GoL dogd Lomdmasdmymegol boddamsg@oli garomgds @™o,

2500 s = SR o

2300 -
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Lbodderag®y, 3¢)
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bob. 2. ®g5]@meol dogd Bmbls®gdgmo (3dyeo 1) s §58mdydsggdymo
(3090 2) Loddmasgggdol (3gmromgds MM™mTo
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d9-3 bob-bg Imigdygmos @go]@mmol Lomdmasdmygmegols Loddgnsgdols ©s dmbdomgdymmo gangd-
BO™gbgtyool Loddmeg@mol xodol FgRoMEgds 4odmygbgdae gegd@d®mgbg@aoslbmseb, Gomsi bpgds
300 Jdbols 3mgn03096@ 0l aodmmgars (COP - Coefficient of Performance). ». @mbol ggbg@s@m@ols 32
ol 25bdsgamdsdo  Igdomdols dobgogom oy godbxgmgdm, asdmygmgomo  Lomdml  Gomogbmds
393000 o0gdodgos dmbdomgdye ga g ®mgbg@aosh.

38 —
. | e - ) . /\
36 T e ™~ -..,/-

=S
N A

3,1

a>GEsJdbol JmggoEogbdo , (COP)

3 ‘ .
2 4 6 8 10 12 14 16

©©9/2

6ob. 3. 3oMEsJdbol jmgxoiE0gbdol (COP) 3603g6germdgdo
095J3™@0b 32 ol 3563sgembsTo 39Tomdolisls

790 33 dmbdomgdygemo Loddaog@obsl @go]@mmol dgdomdols 3odgger 10 wgdo aodes]dbols
309903096¢0 (COP) wssbanmgdom 3,2-05 (dmbdo@gdyen Loddesg@gbyg Lodygsemme 1650 g@-ob ©ods-
Bgdd). dmbdotrgdyao Loddansgdol 900 g@-dpg aobBEolsl go ogo osbegrmgdom 3,7-dpg 0bd©gds
(ods@gdomo Loddansghg Lodygomme 2300 g@-0s).

b9dmo@bodbya sbpo®0ddo odmmgmomos @gsdm@ol 3ydomdol gobdogenmdsdo InbIomgdyen
90 9]BMmgbgHa05bg ko®do Foddmgdymo gbgdaos: 1618194 g@.Lo ob 5825 dgaxmygeo. 53 Lowowols
Yguotegoom  Lofgogol 1 g 3obobmob  dogomgdm  9bgdamasdmdydsggdols  bodggmoggl 1,6 -10°
3@).lsm/d6:5,8-106 dgaxmygmo/ga. gL 393000  S®gds@gds  bogmmdddmeyd@gool  wsfgol  dgwgasw
Jogdam  9bg@aool. Lofgogol dsbol gomgnmby godmymaomo Loddmogdgs (045100  5d/32) obggy
o09353gos  0obsdgrtimgg Bgdbogol  Igbsden gdemmdgdl. dmEgemdols g@mggmbyg  godmdydeggdyaro
9690300bs s Loddensg@mols Jobgogoms3 2odmjgeggeo ©sbsas®mols sbogrmao o@ oML dmdl.

obgomodol  oliggbsdo s@bodbyaros, ™I o, Ambol dogd Foddmwygbogno @sbsysmols 32-
©OEosbds  godmEsd  sssLAYMs, MmI opo  bsdwgomsew  godmygmal  Lomdml  gibmdo  @gejiool
‘dgegao©, Hmdgeno 0b0o0Mgd o 90 9J@Omysbydgdom. 565 >M0 30bBOManls
9J3990gdo09dmEs o  dPdomdps  LEsdomy@se. 253mygerggol  dobsobo 5@  ogm  doJLodsaado
dglodangdgeno  dgdombol  @glyg@lols  oEggbs.  doygbgosgom  5dols, gologgdos, @mI  32-pwosbds
d9domdod, @mdmol gogaosi domgdyge odbs L6 dga38.Loy  Lomdygdo  9bgdaos, 39®  sdmfyds
Foddmwygbogno  obswas@ols 3m@gbaosao. dosbobs o dmEgmmdols gOmggm by odmdydoggdyeo
9690200l dgxnoligded  bopym  godmgygmgymo  obspas®ols dg@ow  dbodgbgermgsbo  3oMo@glimds
969200l 53godo sOLgd e gggas go®sdJdbgammsb dgwodgdom.
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o, @mbols ggbg@o@dm@ol 32-pmosbo  dgdomdols dgdpgy boFgogdo s@lLgdygao @omogdobs ©s
boggeoli 0bmEm3yg®o sbogobom godmdgmsgbos 360dgbgammgsbo  (3gamogmgdgdo, @o3 0dsbg 39@Y39-
@gdl, Gmd Aga0LEO0M oo sbmdsogdoe oo gbgdamysdmygmas ©s3o3d0Mgdymos doGmgyywn
ombgby (330 gdgdbmsb. dopa®sd sligm (geogdgdl, sMligdymo dgabogdgmo Foddmwygbols dJobgwo-
3000, 5930 ds© mob gbps osbanwgli doombobgdgemo  asdmliboggds, @A®MIamol ggomoiE oG  S@Im-
bgbogos (53BmMAgd0 39® blboob o3sl).

b. gggobs @s o @mbol LEsGosTo [13] dmEgdygmos 3BmEglol obogy®o Impgaro, GMdmol >@-
Lo obos, Gmd bpgds @omoygdols 0bmGm3ol "Li-ols dog® 3@m@Ambols hoggds (obyy dgHognoydols *Be
Lobwgbo), @sloi Inlbpggh Lobwgbomgdyamo dgdogoydol dgdegmdo ©sIas Jswoao  3obgBogydo
96903006 3Jmbg @  osenggs  bofomsge  (gods  @oosiEool  aoMgdg). dop®ed  sSlgmo  3@mEglols
AOgo@oboizos  s@lgdoms  sdMIMmgdgmo  bps  ogml  3GmGMbol  dogd  Jg@mbol  bo@og@ols
aosmasbgol 8930 gdbemmdols aodm.

Lbo{gogols dgragbommdobs o @goJ@m@ol aodgabyemo 0gdols dglobgd dggmo God gogom, doy-
653 @g5]JBmGol doas JnFymdogmmdols dglobgd sogg@os 3bmdogo s ogo s3@m@ol  Lsowyd-
@gdso.

Amama 3 bofgolo bofgogol sbogobds boym, opo dodomswsm dgoiegl Medwogbody doidmbols
Dmdol @by gdolopob dgdwysd Ni-ols gbgboanl, MmdgaolsE 69bgdmogo 0bmGmIgmo dgoagbogmds
oJgl. boggemol godws, Lofgogdo s@dmhbws Li, Al, Fe s H-ols 8obotigggdo. obogrobds oliggg ohggbs,
A3 Li-ob s Al-ols 9993000905 dgglodedgds aomoydols senggdobdop@owols LifAl Ha] 3cgm g39e0sb.

mgolbsmgols dmgen  Gog @odm@s@mmogddo Jodobsmgmdl 3393990, Lowox mdmagbgds@m-
09070 LoVgogow a0dmygbgdyemos boggenol (Ni) gbgbogo (osbarmgdom 1 g), Gmdgaoi dgogymos
@omogdols seoydobdomopols (LiAlHs) gbgbogmmsb (posbenmgdom 0,1 g).

Loob@gigbms . 3s@bmdmgols dogd dgJdboano sbognmyoydo wobspas®o [14]. @s mds ¢bws,
XJONRJOMI0m  5sM>EsTs3dogmaoe gdganos 53 sbseas@gdols Igdomdols mgm@ogemo  sblibs, dog@od
sbgmo  d@Fgobgogng 9JL3gMH0dgbdymo dggagdols s domo gbsderm 3GsJGogueo aodmygbgdgdols
A0 gogEgemRs 5@ dgodargds s Ladodms gop®dgmgl 33egg960 0dolomgol, GmI dogommm sbigmo
3 gmdogmdgdols dglobgd ©gdosmydo 3mwbs.

2015 §ganls 3@mxzglm® dg@sd x0dmsdol, 3y@hed agdygsdol s Lbgs gmagagdol dogd ©odogn-
969029003900 dodmgymo Ggod3ogdol dgbobfsgmow ho@dodws smgummdom gdbdg@modgb@o Li-Cd, Li-
Cd-B, Li-B 3oboangdbg. bsdemdgodo [15-17] gobdod@gdgemo ogm, @md dodmggemo Lobmgboli ©odogn-
96902900390 035J30g00L badxbg Lomdml aodmymags aobdodmdgdygmos dodmmggdols dogd byod®m-
bgdols hodgdom, o3 gabmmg®dge dodmgya @gsodiEosl Fo@mdmemagbl. sbggg 3bmdogos dm@ol do@-
030l gogmgol do@mgyamo Ggsdios a-bsfogszgool Fomdmdbom ©s 2,31 dg3 gbg@aools godmymegom:

“B+n—>"B* —>2a+H+2,313g3.

9L dodmgygmo Ggoaos m@o gBedolgeb dgoagde: JoMgge 93ty brgds dm@ol sabbgdyao
0obo@m3ols g Lobmgbo, @mdgamoi Jgdpgy 0dmgds Mm@ o bosfomsgsm. Amam®E dm@ol omybbyg-
b0 0bm@Gm3ols HB* Lobwgbo, olg dobo sdams gabmmgddymo @godiogdos Lomdydmo gbg@aools
39y Bom.

0dogg  bodOMdgddo  [15-17] smbodbyeo  oym, @mI  Gogo  dodmgymo  Lobmgbols  (30b)
3oblobm@zogmgdbamse  bgo@d@mbgdol  oJ3g3@magos  gowdoydol  godmygbgds  AoEomgdom  PRE™
999J09M0s,  goeg  boggaols. o3  Bmbob@gdoeb  aodmdobody,  9Jl3gM0dgb@gdo  BoMwgdms
3oBomgma@oe M@ bbgopalbgs  bomggbg: 'Li-Cd-bs s 'Li-Cd-'""B-by [17-23, 25].

dg-4 bob-by  Voddmpagboemos 9db3gM0dgb@ymo bE9bwol doMomswo gegdgb@gdo: Go@obol
G95Jp™@0 (5) o GHgsJHm@o odbydgogemmsb ghmowe Igdomdols 3GmEgLdo (b).
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bob. 4. gJu3gH03gbB o LEYbwol doBomowo gangdgb@gdo: Bo@sbol GgsJ@m@o (o),
©35J@mM0o 2s9byydgdgmmsb ghmse (o)
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PHYSICS

LOW-ENERGY NUCLEAR REACTIONS - FUTURE OF HEAT POWER ENGINEERING

+M. Jibladze, G. Dgebuadze, T. Batsikadze, B. Bendeliani, A. Mikaberidze, Z. Razmadze
(Georgian Technical University, I. Vekua Institute of Physics and Technology, 1. Javakhishvili Tbilisi State University)

Resume: There are considered experiments with excess heat energy emission in comparison to consumed energy
and report of international experts’ group observed Andrea Rossi’s heat generator 32 daily operation with abundant heat
production. Results of Georgian researcher’s experiments on low-energy nuclear reactions (LENR) in the mixtures of
Li-Cd, Li-Ni, Li-Cd-B are considered too. There is shown advantage of the Li-Cd mixture high efficiency in
comparison with the Li-Ni. Cold nuclear fusion process is also considered in a mixture of Li-B-Cd and there is shown,
that reactions of nuclear fusion and decay both are occured in this mixture. The Dependence of the velocity of nuclear
reactions on temperature is experimentally measured. Nuclear reactions are considered on the basis of crystal model of
an atomic nucleus and quark structure of nucleons and there is shown that a source of excess thermal energy is the

capture of neutrons by nuclei of cadmium and nickel with forming heavier isotopes of these elements.

Key words: crystal model of atomic nuclei; low-energy nuclear reactions; mixtures of Li-Cd, Li-Ni, Li-Cd-B;
Rossi-Fokardi results.

OU3UKA

HHU3KOOHEPI'ETUYECKHUE AJEPHBIE PEAKIIUU - BYAYIIEE
TEIIVIOOHEPT'ETUKHU

+dxudnanze M. U., Aredoyanse I'. H., bauukanze T. B., benneananu b. I'.,

Mukabepunase A. A., Pazmanze 3. T'.

(I'py3uHCKHI TeXHWYECKHHA yHHUBEpcHUTET, DPH3MKO-TeXHHYECKUH HMHCTHTYT uM. M. Bekya, TOwmmcckuii rocymap-

CTBEHHBIN yHHUBepcuTeT uM. W. J[apaxumBuim)

Pe3rome. PaccMOTpeHBI 3KCIIEPUMEHTHI C BBIIEICHHEM H30BITOYHON TEIIOBOM SHEPTHU IO CPaBHEHHIO C
3aTpavyeHHOM; 1aHO M3JIOXKEHHE OTYeTa MEXIYHapOJHOM TPYHIIEl SKCIIEPTOB, HaOM0qaBmKX 3a 32-CyTo4uHON paboTon
BBICOKOTEMIIEPATYPHOIO  TEIUIOTeHepaTopa, paspaboraHHoro AHapea Poccu. PaccmoTpeHbl  pe3yibTaThl
9KCIIEPHMEHTOB 10 HU3KOIHEPreTHYECKUM siepHbIM peakimsam (HOSP) rpysunckux uccnenoBareneit B cMecsx JIUTHSA-
kagmust (Li-Cd), mutus-aukens (Li-Ni), murus-kagmus-6opa (Li-Cd-B). Ilokazana Oosiee BbIcOKast 3(QEeKTUBHOCTD
cmecu Li-Cd no cpaBHenuto co cmechto Li-Ni. PaccMoTpen Taxoke mporiecc xosi0aHoro siiepHoro cunresa (XSC) B
cMmecu Jiutus, 6opa u kaamus (Li—-B—Cd). [TokazaHo, 94TO B 3TOM cMecH MPOUCXOANT KakK sifiepHast Peakilis CHHTE3a, TaKk
U pacnaga. DKCIIEPUMEHTAILHO H3MEpeHa 3aBUCHMOCTh CKOPOCTH SIIEPHBIX PEaKUWid OT TeMIepaTypsl. SnepHble
peaKkuuy pacCMOTPEHBI Ha OCHOBE KPUCTAUIMYECKOW MOJENN aTOMHOTO sJpa W KBapKOBOTO CTPOEHMS HYKJIOHOB U
IMIOKa3aHO, YTO NCTOYHUKOM TEIUIOBOM OHCPI'UU ABJIACTCA 3aXBaT HeﬂTpOHOB AApaMu KaAMUA 1 HUKEJIA C O6pa30BaHl/leM

0oJiee TSHKEJIbIX U30TOIOB ATHX YJIEMEHTOB.

KiroueBble cjioBa: KpHCTALIMYECKas MOJETh aTOMHOTO S/Ipa; HU3KOOHEPTEeTHUECKHE SACPHBIC PEaKIin; pe-
synbrathl A. Poccu u C. ®okapau; cMecH JHTHH-KaIMUIA, TUTHHA-HAKEIh, TINTHH-KaIMHAKH-00p; XOIOIHBIA SICPHBIA

CHUHTCES.
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METHODS OF LEARNING PHYSICS

RESULT-ORIENTED LEARNING (PROFESSIONAL ORIENTATION) AT THE
PHYSICS LESSON

I. Kalandadze, M. Chkhaidze, K. Baramidze

(Georgian Technical University)

Resume: There are shown the ways and facilities for support and help the tutors and teachers to create-form the
skills in teenagers’ personality, providing development of correct professional orientation of teenagers.

The paper deals with the acquaintance with the system of methodic knowledge concerning the aims, contents and
process of physics teaching; acquisition of planning and leading lessons and assessment skills based on modern
methods and strategies of learning/teaching physics.

Key words: galvanostegy; taxonomy of Blumme; Venny’s diagram.

METO/IUKA OBYYEHUSA ®U3UKHN

OBYYEHHME HA YPOKE ®U3UKU, OPUEHTUPOBAHHOE HA PE3YJIBTATBI
(ITPOPECCHOHAJIBHASI OPUEHTALUS)

Kanannansze U. I'., Uxaunze M. I'., bapamuaze K. K.

(I'py3uHCKUI TEXHUYECKUH YHUBEPCUTET)

Pe3lome. Ha ocHOBe TeopeTHUecKOro M 3KCIEPUMEHTAILHOIO aHAIM30B PACCMOTPEHBI T€ IMYTH U CHOCOOHI,
KOTOpbIC IIOMOTAIOT BOCIUTATENSIM W HegaroraM (OpPMHPOBAHHIO B JIMYHOCTH YYEHHKA TEX CBOMCTB, KOTOpBIE
obecreunBaoT NpohecCHOHAIBHYI0 OPUEHTAINI0, 03HAKOMIICHHE ¢ COBPEMEHHON CHCTEMOH METOANYECKUX 3HAHHUIL, ¢
menp0  o0ydeHHs (H3HWKH, COAepKaHHS M TpoIecca IUIAHUPOBAHHUS YPOKOB, MPHOOPETEHHs CIIOCOOHOCTEN
HarpaBJIeHUs! U OLICHKH 10 (hU3UKe, IPEroIaBaHus/00yueH s Ha OCHOBAaHUU COBPEMEHHBIX METO/IOB U CTPATETHH.

KuroueBble cjioBa: raipBaHOCTErus; 1uarpaMma Bennsl; Takconomus biyma.
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GEOPHYSICS

NEGATIVE TRENDS OF GLACIERS CHANGES IN GEORGIA ON THE BACKGROUND
OF MODERN CLIMATE CHANGE

L. Shengelia, G. Kordzakhia, G. Tvauri, M. Dzadzamia

(Hydrometeorological Institute of Georgian Technical University, M. Nodia Institute of Geophysics of 1. Javakhishvili
Thilisi State University, National Environmental Agency)

Resume: There are considered based on satellite remote sensing and GIS technologies the changes in the glaciers
of Georgia under the influence of regional climate change. There is determined, that over the last 50 years,
approximately 70% of the small glaciers of East Georgia wholly, or partly melted under the impact of regional climate
change. The problems of the retreat of large glaciers are studied. There is established the increased rate of melting of
small glaciers. There is determinid significant increase of the rate of large glaciers retreat. These negative results
obviously indicate accelerated degradation of glaciers under the impact of regional climate change.

Key words: climate change; glaciers; melting; retreat; satellite remote sensing.

I'EOPU3UKA

HEI'ATUBHBIE TEHAEHIIUU UBMEHEHUSA JIEJHUKOB I'PY3UU HA ®OHE
COBPEMEHHOI'O UBMEHEHMUSA KJIMMATA

Hlenrenus JI. ., Kopazaxus I'. ., Teaypu I'. A., I3axzamusa M. 1.

(MHCTUTYT THAPOMETEOPONOTHH [ 'py3MHCKOTO TEXHHYECKOTo YHuBepcutera, WMHCcTUTYT Teodmsmkn M. Homus
TOumucckoro rocynapctBeHHoro yHuBepcurera um. M. JDxaBaxuimsmim, HampoHansHOe areHTCTBO OKpy»Karomieh
cpensl)

Pe3tome. PaccMoTpeHO nM3MeHeHUE JIEAHUKOB ['py3uun 1ol BO3AEHCTBUEM PETMOHAIBLHOIO U3MEHEHMS KiIUMaTa
Ha OCHOBE CIIyTHMKOBOTO JUCTaHLUMOHHOIrO 30HnupoBanus u I'MC TexHonoruu. ¥YcraHOBIEHO, 4TO 3a nocieaHue 50
ner npumepHo 70 % manbix nenHMKoB BoctouHod ['py3uy MOTHOCTBIO WM YaCTHYHO PACTasyIM O] BIHSHUEM
PETHOHATBHOTO HM3MEHEHHUS KimMata. lccnemoBaHbl MpoOJIEMBI OTCTYIUICHUS OOINBIIMX JICAHUKOB. YCTaHOBJICHA
BO3pOCIIasi CKOPOCTh TasHUS MaJbIX JIeTHUKOB. OMpeneNieH0 3HAYMTENBHOE YBEIHYCHHE CKOPOCTEH OTCTYIUICHHS
OOJIBIIINX JICTHUKOB. DTU HETATUBHBIC PE3YJIbTAThI OUECBUIHO YKA3BIBAIOT HA YCKOPCHHYIO JICTPAJAIUIO JICTHUKOB H3-32
BO3JICMCTBHUS PETMOHAIBHOTO H3MEHEHHSI KIIIMATa.

KuaroueBble cjioBa: U3MCHEHUE KJImMaTa; JIEAHUKHU; OTCTYIUIEHUE; CITYTHUKOBOC JUCTAHIIMOHHOC 30HANPOBAHUE,
TassHUC.
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ECOLOGY

MODERN CHALLENGES OF BIOSPHERE SAFETY

Ts. Basilashvili

(Institute of Hydrometeorology of Georgian Technical University)

Resume: According to the UNO experts, the air temperature is likely to continue to rise, eventually leading to
deficit of water and food supplies. Along with the increase in the population size, natural resources run-down, which
eventually leads to environmental crisis: biosphere pollution and decrease in the number of species of living beings.

Currently, nature protection and rational utilization of natural resources are necessary pre-conditions for
sustaining the biosphere. Therefore, the processes taking place on the planet should be thoroughly investigated and
appropriate adaptive and preventing measures working out.

Key words: adaptive measures; bio diversity; forest resources; global warming; ozone layer.

IKOJIOI'us

COBPEMEHHBIE ITPOBJIEMbI BE3OITACHOCTHU BUOC®EPHI

bacunamBuau I1. 3.

(MuctutyT ruapomereoposiorud [ py3MHCKOTO TEXHHYECKOTO YHUBEPCUTETA)

Pe3tome. [o cBenennsim akcneptoB Opranuzanyu OObenMHEHHBIX Haruii, TeMneparypa Bo3ayxa Ha 3emile
BIIpeb IIOBBICUTCS ¥ OXKUAETCS OONBIION AS(UIMT MHIIEBBIX IPOAYKTOB M BOIHBIX pecypcoB. Ha done yBennueHus
yyclla HACeJICHUs] MHpa IMPOUCXOAUT HCUEPIBIBAHUE MPHUPOIHBIX PECYPCOB, M3-3a YEro Ha 3emile MPOUCXOIUT
9KOJIOTMYECKUH KPHU3HC: 3arpsizHeHnE 6Hoc(epbl 1 YMEHbIIEHHE HEKOTOPBIX BUIOB )KHUBBIX OPTaHU3MOB.

Ha ceropnsiHuii 1eHb 3amyMTa NPUPOAbI U PALIMOHAIBHOE MCIIOIb30BAaHNE €€ PECYPCOB SBISIETCSI HEOOXOAMMON
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PALEOGEOGRAPHY

FLUCTUATION OF PALEOCLIMATE AND GEOGRAPHIC ENVIRONMENT ON THE
TERRITORY OF WESTERN GEORGIA IN THE HOLOCENE

R. Khazaradze
(Vakhushti Bagrationi Institute of Geography of 1. Javakhishvili Thbilisi state University)

Resume:There are established the events based on the data of comprehensive researches, that took place on the
territory of Western Georgia at the end of the Quaternary period, in the Holocene (in the environment closeness to the
modern one). Palynologic, paleontologic and archeological studies of drill cores and cultural layers of caves established
that in the Holocene seasonal climatic fluctuations (warming and cooling) took place, they caused displacement of
vegetation cover in vertical section, migration of animals and that is most important, adaptation of primitive man to a
new environment.

Issuing from the considered data, we can infer, that climate and environment on the territory of Western Georgia,
in the Holocene did not undergo considerable changes — climate was mild, warm and humid. As to the landscape
changes, they were conditioned by anthropogenic (human) interference and not climate.

Key Words: kern; morphodinamic; oscillation; paleoclimate.

IHAJIEOT'EOT'PA®UA

WU3MEHEHUE KJIUMATA U TEOTPOUYECKOU IMTPUPO/IBI B TOJIOIIEHE HA
TEPPUTOPUU 3AIIATHOM I'PY3UH

Xazapanse P. JI.

(MuctutyT reorpadun Baxymru Barpatrnonn Tousmcckoro rocyiapcTBeHHOro yuuepeutera uM. Y. JhxkaBaxuiiBuim)

Pesrome. B pesynbraTe KOMIUIEKCHBIX MCCIIEIOBAHHMN yCTAHOBJIEHBI IPOMCXOALIUE B TOJIOLIEHE IIPOLIECCHl HA
Tepputopuu 3ananHoil I'pysun. Vicxons u3 aHaIM30B MaTEpPHANIOB JIMTOJIOTHUECKHX, MAIWHOIOTHYECKHX, MaICOKIIH-
MaToJIOTHYeCKUX M OYpOBBIX CKBA)XMH BBISIBJICHO, YTO B OJIOXYy TOJIOLlEHa Npupoja 3amaaHod [py3um xapak-
TEpU30Baach IIOCTETICHHBIM TIIOTEIUNICHNEM M CE30HHBIMH H3MEHEHHSIMH KinMarta (IOTEIUICHHE-TTOXOJI0aHNe ),
KOTOpBIE BBI3BIBAIN ITIEPEMEILEHNUE PACTUTEIBHONW 30HBI, MHUIPALMIO >KUBOTHBIX U JKU3HEICWCTBHE IEPBOOBITHOTO
YeNoBeKa.

Hcxozst 3 9TOro, MOKHO HPEJIIONIOKHUTD, YTO B TOJIOLIEHe MpUpoaHas cpena (anamadTel) 3anaaHoi ['py3un B
OCHOBHOM II0CTpajiajia He OT U3MEHEHUsI KJIMMaTa, a OT BMEIIATEIbCTBA AHTPOIIOTEHHOTO (haKTopa.

KiioueBble ciioBa: KepH; MOp(l)OI[I/IHaMI/IKa; OCHMILIANIMA; ITAJICOKIINMAT.
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APPLIED CLIMATOLOGY

CONSIDERATION OF SOLAR RADIATION IN THE DESIGN OF BUILDING

L. Kartvelishvili, L. Megrelidze, L. Kurdashvili, N. Dekanozishvili
(National Environmental Agency, I. Javakhishvili Tbilisi State University)

Resume: In the design of buildings great attention is paid to the account of thermal effects of sunlight and
illumination, because the amount of incoming solar radiation determines the thermal conditions of buildings in summer
and winter seasons. Sunshine duration for the different regions of Georgia and the amount of direct solar radiation
incoming on a vertical surface have been defined in the paper.

Key words: insolation of buildings; microclimate; solar radiation; sunshine duration; temperature control.

IPUKJIAJHASA KIIMMATOJIOI'A

YUYET COJTHEYHOM PATUAIIMA TPU TPOEKTUPOBAHWUM 3JIAHUM

Kapreesmmsuninm JI. I'., Merpeaunse JI. ., Kypapamsuau JI. P., lekano3umsuiau H. U.
(HanmoHapHOE areHTCTBO OKpY Karommei cpenbl, TOMmmccKuii rocy1apcTBEHHBIN YHHBEPCUTET

uM. 1. J[>xaBaxUIIBUIH)

Pesrome. Ilpu mnpoexkTupoBaHMM 37aHUN OOJIBIIIOE BHMMAHHE YJENAETCs y4eTy TeIUIOBBIX BO3IEHCTBUH
COITHEYHBIX JTy4€il, a TAKXKE OCBEIEHHOCTH, T. K. KOJIMYECTBO MPUXOIAIIECH COTHEUHON YHEPTUU ONpPENENIeT TEMIOBOI
PEXUM 31aHMH Kak B JICTHHX, TaK M B 3UMHHX YCIOBHsX. B pabore ompelneneHbl MPOJOIKUTENLHOCT COITHEYHOTO
CUSIHMA JUI pa3IM4YHBIX PETMOHOB I'py3MHM M KOJIMYECTBO NPAMON pPaJUalldU, NPUXOAALIEHCS HA BEPTUKAIBHYIO
MIOBEPXHOCTb.

KiroueBble cj10Ba: MHCOMALUS 3JaHUNA; MUKPOKIIMMAT; MPOAOIKUTEIBHOCTh COJIHEUHOTO CHUSHUS; CONHEYHas
panuanusi; TEeMIEpaTyPHBIH PEKHIM.
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METEOROLOGY

THE ESSENCE OF THE WHIRLWIND, OR TORNADO GENERATION

G.Vashakidze
(I. Javakhishvili Thbilisi State University)

Resume: Using the links between the sciences the causes of generation of an adverse meteorological
phenomenon — tornado is established. The prerequisite for its origin is the uneven distribution of temperature with the
cold centre and hot surroundings. Such a temperature distribution on the ground can be created by the freestanding rock
or a canyon and so on, resulting in creation of a pillar of descending cold air in the centre and the flow of the ascending
hot air around. Such movement of air can lead to the generation of a specific form of clouds, which, in the appropriate
conditions becomes the epicentre of tornado. The article points out the way of prevention of tornado, which means the
ability to neutralize outbreak of tornado in the corresponding stage of technological development.

Key words: cloud; pyramid; temperature; tornado.

METEOPOJIOI'UA

CYTb BOSBHUKHOBEHUA CMEPYA, HJIM TOPHA/1O

Bamaxumze I'. A.

(TOmmucckuit rocyIapCTBEHHBIH yHUBEpCUTET UM. M. JaBaxuIBuim)

Pe3rome. C moMOIIBIO HCIIONB30BAHUS CBSI3M MEXKIy HayKaMH YCTaHOBJIICHBI NPUYMHBI T€HEpaluu HeOna-
TONPUATHOTO METEOPOJOTMYECKOro SIBIEHUS — TOPHAAO. IIpennochuikoil ero 3apoxaeHus sSBseTcs HepaBHOMEpPHOE
pacIipeielieHie TEeMIepaTypbl C PpaclojIOXKEHHEM: XOJOAHBIA LEHTp — Topsdas cpena. Takoe paclpeaeieHue
TeMIepaTypbl Ha 3eMie MOXKET OBITh CO3/aHO OTAENBHO CTOSIIEH CKaJloi, KAHPOHOM H T.NI., B pe3yJbTaTe 4ero B
LeHTpe (OPMUPYETCsI CTOIO HUCXOJSIIETO XOJIOJHOTO BO3AyXa, & BOKPYT CO3[AETCS MOTOK BOCXOASAIIETO TEILIOTO
BO3/yxa. Takoe NBIDKEHHE BO3JyXa MOXKET NPHUBECTH K reHepauuu objaka creuuduyeckoil Gopmbl, KoTopoe npu
TIOTIa/IaHAN B COOTBETCTBYIOIIHE YCIOBHS CTaHET LIEHTPOM TOPHAI0. B cTaThe yka3slBaloTCs MyTH NPEBEHIIMH TOPHAJIO,
YTO O3HAa4yaeT BO3MOXHOCTb HEHTpanu3aluM ovara 3apoKICHUsI TOpPHAJO Ha JTale COOTBETCTBYIOLIETO
TEXHOJIOTHYECKOTO Pa3BUTHSL.

KaroueBbie ci1oBa: O6J'IaKO; nmupaMuabl; TEMIICpATypa; TOpHAIO.
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BIOLOGY

BIOSYNTHESIS OF THE ESSENTIAL OILS IN PLANTS
N. Baghaturia, N. Begiashvili, L. Kotorashvili, M. Ormotsadze

(Georgian Technical University’s Scientific-Research Institute of Food Industry)

Resume: There is researched the biosynthesis of the essential oils in plants: lemon, tangerine and orange. There
is presented the research results of the essential oil accumulation dynamics in the citrus fruits. There is established, that
in the subtropical zones of Georgia the citrus fruit should be gathered in the end of November and first part of
December, because the quality of essential oil get in this period is the best.

Key words: biosynthesis; essential oil; lemon; orange; tangerine.

BHUOJIOI'UA

BUOCHUHTE3 D®UPHBIX MACEJI B PACTEHUAX

Bararypus H. III., Bernamsuiau H. A., Koropamsuau JI. 3., Opmonaaze M. JI.

(Hayuno-nccnenoBaTenbCKnil HHCTUTYT MHUIIEBOH MPOMBIIIIEHHOCTH I"py3MHCKOTO TEXHUYECKOTO YHHUBEPCUTETA)

Pe3tome. M3yuen OuocuHTe3 3QUMPHBIX Maced B pacTeHUsX (JIMMOH, MaHIapuH, anenbcuH). [IpeacraBieHsl
pe3yiIbTaThl HCCIEAOBAaHMI MO YCTAHOBJIECHHIO AWHAMUKM HAKOIUIEHWA 3(UPHBIX Macesll B ILHUTPYCOBBIX IUIOZAX.
Y CTaHOBJIEHO, YTO ONTUMAIbHBINA CPOK YOOPKHM ILIMTPYCOB B YCIOBHSX CyOTponukoB ['py3um coBmagaer ¢ NepHoOaOM
repexojia IIoja B COCTOSIHUE MOKOs. YOOpPKy IUIOIOB CIIEIyeT NMPOBOAWTH B KOHIIE HOSOPS M B IEPBOM ITOJOBUHE
Jexabps Mecsina. B Teuenue atoro neproja 3(hupHOE Macio caMOoro JIy4IIero KauecTna.

KnroueBble ciioBa: aneiabCHH; GHOCHHTE3; TUMOH, MaHIapUH; d3(QUPHOE MACIIO.
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BIOTECHNOLOGY

THE INFLUENCE OF THE LEMON PLANT CARE-GROWING WAYS ON THE
COMPOSITION AND COMPOUND OF THE ESSENTIAL OIL IN IT

N. Baghaturia, N. Begiashvili, L. Kotorashvili, M. Ormotsadze

(Georgian Technical University’s Scientific-Research Institute of Food Industry)

Resume: There are studied the research results of tweezing (cutting, break off the sprout, shoots) of Georgian
lemon care-growing in the Black Sea subtropical regions of Georgia. There is studied the influence of tweezing on the
productivity, chemical and essential oil composition of lemon. In the lemon oil the limonene is in the interconnection
with the citral: the more is d-limonene in oil the less is citral compound and on the contrary, the reduction of the
limonene compound in oil (test without tweezing) is followed by the enrichment of the oil by citral.

Key words: care-growing; chemical composition; essential oil; lemon.

BUOTEXHOJIOT' U

BJIMAHUE CITOCOBOB BO3EJIBIBAHUA TUMOHOB HA COJAEPKAHUE U
COCTAB 2®@UPHOI'O MACIJIA

Bararypus H. III., Bernamsuiau H. A., Koropamsuau JI. 3., Opmonaaze M. JI.

(Hay4HO-HCCIe10BaTEIBCKUI MHCTUTYT HHUIIEBON MPOMBIIUIEHHOCTH [ Py3MHCKOTO TEXHHYECKOTO YHUBEPCUTETA)

Pe3rome. [IpuBeneHs! pe3ynbTaThl HCCIEIOBAHUSA MO MUHIMPOBKE IPY3UHCKOIO JIMMOHA B YCJIOBHSAX BIIAXHBIX
cyorponmkoB ['pysum. M3ydeHO BIMSHHME NHHIUPOBKM HA TPOAYKTHBHOCTH JIMMOHOB, XMMHYECKHH COCTaB M
MAacJIM4YHOCTh KOXKYpbI IJIOJIOB. Y CTAHOBJIEHO, YTO JIUMOHEH B Macjle JIUMOHA HaXOIUTCS B CONPSKEHHON B3aHMOCBSI3U
C uTpaieM: 4eM Oosnblre d-TMMOHEHA B Maciie, TEM MEHBIIE COACPKUTCS B HEM nuTpand. Y, Hao0opoT, yMeHbIIeHnE
COZIepIKaHusl JIMMOHEHA B Maciie (B OIbITe 0€3 MUHIMPOBKH) COMTPOBOXKIAETCSI 000TrallleHHeM Maciia [UTPaJIeM.

Kuaruesblie cioBa: BO3/ICJIBIBAHUEC, JIMMOH, XUMUYECKUU COCTaB, 3(1)I/IpHOG Mmacilio.
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MATERIALS SCIENCE

COMPREHENSIVE STUDY OF LOW-CARBON BAINITIC STEEL OF
C0.08CrNi4SiCuMoVTi-TYPE, USED FOR THE PRODUCTION OF HIGH RESISTENT
MANDRELS OF PIERCING MILLS IN ORDER TO EXPAND THE SCOPE OF
APPLICATION

M. Tabagari, V. Kopaleishvili, I. Qashakashvili, O. Barbaqadze

(Georgian Technical Yniversiti, “Rustavi steel”)

Resume: Manufacturing technology of mandrels of piercing mills of Pipe Rolling aggregate "400" and steel of
C0.12CrNi3-type underwent serious transformation in order to increase the resistance of the mandrels. The original
method of manufacturing mandrels have been developed (SU 1615197) and the composition of a new type of steel
C0.10CrNi3MoVTi (SU 1753730), the total effect of which is defined by more than two-fold increase in the durability
of mandrels - resistance was 200-300 and became 500-600 hollow billets (80-90 years of the twentieth century). Today,
the production transferred to the composition of type C0.08CrNi4SiCuMoVTi together with a method of manufacturing
mandrels (are preparing applications for inventions). After adjusting the technical and technological issues, according to
our calculations, resistance of mandrels stable will exceed 1000 hollow billets. In addition, goal of authores is to carry
out works to transfer the obtained results to the Pipe Rolling aggregate "140". And yet, will be thoroughly studied the
structure (especially globular bainite - the so called "Superbainite") and properties, that allow to expand the use of steel
C0.08CrNi4SiCuMoVTi.

Kay words: "aggregate 400"; "aggregate 140"; high resistant mandrels; piercing mills; steel; ”Superbainite”.

MATEPUAJIOBEJIEHHUE

BCECTOPOHHEE M3YYEHUE HU3KOYTIJIEPOJIUCTON BEMHUTHOM CTAJIN
TUIIA 08XH4CIM®T, IPUMEHSIEMOMH J1JIS1 TIPON3BOJCTBA BBICOKOCTOUKHNX
OIIPABOK ITPOIIIMBHBIX CTAHOB, C IIEJIBIO PACIIUPEHUSI COEPHI
IPUMEHEHUS

Tabarapu M. B., KonaaeiimBuau B. I1 ., Kamakamsuian U. I'., bBapbdakanze O. T'.

(I'py3unckuii Texundeckuit yausepcurer, OOO ,,Pyctasu Cran‘)

Pe3rome. TexHONOTHS W3TOTOBICHHS ONPABOK IMPOIIMBHBIX CTAaHOB TPYOOMpOKaTHOTO ,arperara 400“ u cramp
tina 12XH3A mnpounum cepbé3Hble TpaHc(OpMalMK C LEJblO TOBBINICHHS CTOWKOCTH ONpPaBOK. bbb paspaboTaHbl
OPHUTHHAJIGHBIA CIOCO0 M3roToBIEeHMS onpaBoK (A. ¢. Nel615197) u xommozumms HOBO# cranmu tuma 10XH3MO®T (A. c.
Nel1753730), cymmapHoe BIUSHHE KOTOPBIX OMNpeAeiyio Oosiee ueM ABYKPaTHOE MOBBLIIIEHHWE CTOMKOCTH OMPaBOK —
oputa croiikocte 200-300, a crama 500-600 rmmp3 (80-90-e romer XX cronerus). CerofHs MpOW3BOJACTBY IEepeaaHa
xommo3uiust Tuna 08XH4CIM®T BmecTe CO COCOOOM HM3TOTOBJICHHs OMPABOK (IOTOBSITCS 3asBKH HAa M300PETCHUS).
[locne Hamazkym TEXHUYECKMX M TEXHOJIOTHYECKHX BOMPOCOB, 1O HAIIMM pacdeTraM, CTOMKOCTh ONPABOK CTAOMIIBHO
npessicut 1000 ruab3. Kpome sroro, 1esnpio aBTOpOB SBISIETCS NPOBEACHHE PadOT Ul IepeHoca IOJIy4EHHBIX
pe3yapTaTOB Ha TPYyOONpOKaTHBIA ,,arperar 140“. W eme, BcecTopoHHE OYyOyT HM3Y4eHBI CTPYKTypa (OCOOEHHO,
TIIOOYISApHBIA OEHHUT — T. H. ,,CyNepOCHHHUT ) M CBOMCTBA, YTO MO3BOJIUT PACIIMPHUTH Cepy HCHOIB30BAHUS CTAIN
08XH4CIMODT.

KiioueBbie ciioBa: ,,arperar 400 ,,arperar 140°; BBICOKOCTOWMKHE OIPABKH; TNPOIIMBHBIE CTaHbI, CTallb;

,»CyNepOeHHUT .
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MECHANICAL ENGINEERING

CALCULATION METHOD OF HARDNESS WORKER KNIVES OF CRUSHING-
SMASHING-ROLLING MACHINE FOR THE NUTRITION-MEDICAL VEGETABLE
ROW MATERIALS LEAVES

T. Megrelidze, G. Pirveli, G. Gugulashvili

(Georgian Technical University)

Resume: There considered the question of hardness of description the nutrition-medical vegetable row materials
leaves crushing-smashing-rolling machine worker tandem knives. With envisaging results of worker tandem knives
mechanical influence on vegetable row materials arising forces, there is represented the knives hardness calculation
methods.

Key words: crushing-smashing-rolling machine; knives hardness; mechanical influence; nutrition-medical
vegetable row materials; worker knives.

MAHNIMHOCTPOEHHUE

METO/J PACUETA TIPOYHOCTHU PABOUYNX HOXKEW MAIIIMHBI 1151 MATHUSA-
N3MEJIBYHEHUA-CKPYUYUBAHUA IUCTBEB PACTUTEJIBHOI'O CbhIPbA

Merpemuasze T. 5., lHupseau I'. T., I'yryaamBuau I'. JI.

(I'py3uHCKMI TEXHNYECKUIH YHUBEPCHUTET)

Pe3rome. PaccMOTpeH BOIpOC MPOYHOCTH CIIAPEHHBIX paboumX HOXKEH MAIIWHBI IS MATHS, U3METbUCHUS U
CKPYYHMBaHHUS JIUCThEB IHIICBO-JICYCOHOr0 pacTtutesibHoro wmarepuaiga. C  ydereM CHJI, BO3HHMKAMOIUX IMPU
B3aMMOJICHCTBHH pabodnX HOXKEH C IMCThSIMU PACTUTEIIFHOTO MaTepraa, pa3padoTaHa METOJUKA pacdeTa MPOYHOCTH
CIIapEHHBIX HOXKEM.

KxaroueBble cjioBa: MalinHa 1A MATUA-U3MEJIBUCHUA-CKPYUHMBAHUA PACTUTCIIBHOTO ChIPpbiA; MEXaHUYCCKOC

BO3/ICHCTBHE; MHUIIEBO-TIEYEOHOE PACTUTEIILHOE CHIPbE; MPOYHOCTH HOXKEH; pabodne HOXH.
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NEW TECHNOLOGIES

TECHNOLOGY OF PRODUCTION OF FIBROCONCRETE COVERS OF HATCHES
D. Nozadze , P. Ejibia, S. Mebonia, G. Otarashvili

( Georgian Technical University)

Resume: There are considered the manufacturing techniques of covers for water-waste hatches from
fibroconcrete. There is offered the technique of determination of their sizes. Calculation of operating loadings is
executed on the example of a cover for water-waste hatches of the concrete sizes. There is established, that the products
received by this technology can be used in road construction.

Key words: loading; posible tension; section of hatch cover; the hatch from fibroconcrete.

HOBBIE TEXHOJIOT'UH

TEXHOJIOI'USA N3IOTOBJIEHUS ®PUBPOBETOHHbBIX KPBIIHIEK JIJFOKOB
Ho3anze . A., Dmxudus I1. P., Meoonus C. A., OrapamBuian I'. T'.

(I'py3uHCKUI TeXHUYECKAN YHUBEPCUTET)

Pe3tome. PaccmoTpeHa TEXHOJIOIHMS M3TOTOBJICHHUS KPBILIEK BOJOCTOYHBIX JIIOKOB M3 (Gubpoderona. IIpexnso-
KEHa METOJMKa OINpEJeNeHNs] MX pa3MepoB. Pacuer AEHCTBYIONIMX HAarpy30K BBIIOJHEH Ha NpPUMEpE JIIOKA KOH-
KPETHBIX pa3MepoB. Y CTaHOBJIECHO, YTO MOJTY4YEHHBIE JAHHOW TEXHOJOTHEN U3eUs MOXKHO HCIIOJIb30BaTh B JOPOKHOM
CTPOUTEIBCTBE.

KuroueBble cjioBa: oK U3 GUOpOOETOHA; HATPY3Ka; HAPSIUKCHUE; CEUCHNE KPBIMIKY JIFOKA.
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ARCHEOLOGY

DISK OF SABU — STEAM-ENGINE

G. Vashakidze
(I. Javakhishvili Thilisi State University)

Resume: An ancient artifact, the so-called Sabu Disc is placed in the museum of Egypt. Its appearance gives a
very interesting experience. A disk of similar form has shown remarkable feature — generation of vapor from hot water

remotely. The Pharaoh's family could use the vapor for spa purposes and for personal hygiene.

Key words: disc of Sabu; old Egypt; steam; the Cairo Museum.

APXEOJIOI'UA

JAUCK CABY — ITAPOBAS MAIINHA

Bamaxumze I'. A.

(TOmmuccKmMii TOCyJapCTBEHHBIH yHUBEPCUTET WM. M. J[)aBaxXUIIBAIN)

Pe3tome. [Ipesueitmmii apredakr, T.H. «auck Caby» Haxomurcsi B My3ee Erunra. Ero BHenHuUit Bu pou3BoANT
OYEeHb MHTEPECHOE BIICUATIICHHE. [[MICK aHAJIOTHYHOM (pOpMBI IPOSIBIII 3aMeYaTeIbHOE CBOWCTBO — MOJyUYEHHE Tapa 13
ropsyeid BoAbl auctaHuuoHHO. CeMbsi (apaoHa MorJIa MCHOJB30BAaTh MHap Ul O3IOPOBUTENBHBIX LENICH M JINYHOU
TUTUEHBL.

KuaroueBsle cioBa: nuck Ca0y; Kaupckuit My3eif; map; crapsiii Erumer.
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MEDICINE

DIAGNOSIS OF THE BIOLOGICAL FEATURES OF THE BRAIN INFILTRATIVE
LESIONS BY THE MAGNETIC RESONANCE SPECTROSCOPY

F. Todua, M. Beraia, M. Okujava
(Institute of Clinical Medicine)

Resume: Standard radiological images in magnetic resonance (MR) dependent on the hydrogen nuclei, which
are presented in very high concentrations in water and to a certain extent lesser in lipids. The concentration of other
hydrogen-containing metabolites are too small to make a significant contribution to the MR signal, if the water signal is
suppressed. In MR spectroscopy this is achieved by chemical-selective radiofrequency pulse saturation. Since protons
are shielded by the valence electrons, each proton group covered by a special magnetic field and resonate at different
frequencies, measured as a chemical shift in the millionth part of the reference standard. These variations may be
demonstrated by MRI spectroscopy, where peaks can be attributed to specific metabolites. Metabolic information
obtained by the MR spectroscopy can be useful in the diagnosis of neurological diseases.

In the institute of clinical medicine in 2014 about 2000 patients with MR spectroscopy there has been studied.
Showing MR spectroscopic features of the brain tumors, demyelinating and infectious diseases. There shown the
additional possibilities in the differential diagnosis of the biological nature of the tumors and aetiology of brain abscess.

Key words: diagnosis of neurological diseases; magnetic resonance; MR spectroscopy; radiological image.

MEJIUIIAHA

JTUATHOCTHUKA BHOJIOTUTYECKNX OCOBEHHOCTEN NTHOWJIBTPATUBHBIX
MMOPAXKEHWI MO3TI'A C TIOMOIIIBIO MATHUTHO-PE3OHAHCHOM
CIHEKTPOCKOIIMUA

Toaya ®@. U., bepas M. B., Oxyx:kasa M. B.

(MHCTHTYT KIMHNYECKOW MEIMIIMHEI)

Pe3tome. CTaHgapTHBIE PamuOIOTHUECKHE M300paKeHUs CUTHAJIOB MarHUTHOTO pe3oHaHca (MP) 3aBucar ot
ﬂuep Bo,uopo,ua, KOTOpble le/ICyTCTBleT B OYCHBb BBICOKHX KOHLICHTpaLlI/ISIX B BOJIAC U B MeHbIJ.Ieﬁ CTCIICHU B
munugax. KOHIEHTpanus JAPYrHX — BOJOPOJCOACPIKAIIMX  METa0OJIMTOB  CIHMIIKOM Maja, 4YTOObI BHECTH
CyLLIECTBEHHbIH BKiIax B MP curhan, eciu curHan ot Boasl mnogasiserca. Ilpu MP-cnekTpockonuu 310
JNOCTUTAeTCI IyTeM XHMHKO-CEJISKTHBHOTO pAJAMOYaCTOTHOTO HACBINICHUS HMITyJbca. IIOCKONBKY MPOTOHBI
SKPAHUPOBAHBl BAJICHTHBIMH JIIEKTPOHAMH, KaKIas TPYIIa IPOTOHOB OXBaueHA OCOOCHHBIM MAarHWUTHBIM IIOJIEM H
PE30HHPYET Ha pa3HBIX YacTOTaX, H3MepseMas KaK XHMHYECKHHA CIBAT B MIJUTHOHHOW YacTH OT STallOHHOTO
CTaHIapTa. OTH pa3IHYus MOTYT OBITh IPOJCMOHCTPUPOBAHEI C TMOMOIIbI0 MP-ciekTpockonuu, Tae THKU
NPUYpPOUEHBI K KOHKPETHbIM Merabonuram. Merabonuueckas uHpopMaiys, rnojgydenHas mnpu MP-ciiektpockonnu
MOXET OBITh IOJIE3HOM NPH JAUArHOCTHKE HEBPOJOTMYECKUX 3a00JIeBaHHU.

B Unctutyre knmaudeckod memuuuHbel ¢ 2014 roma Opuio m3ydeHo okoio 2000 mammeHTOB IPH MTOMOIIH
MP-cniektpockonmu. Ilokasaner MP-cnekTpockonmuyeckne OCOOCHHOCTH — OMyXOJieH, MEeMHETUHH3HPYIOUMX U
UHQEKIIMOHHBIX 3a00JIeBaHUIl TOJOBHOrO Mo3ra. [loKa3aHbl JOMOJHHUTEIBHBIC BO3MOXKHOCTU UG (GEpeHIHMATbHON
JIUArHOCTHKHU OHOJIOTMYSCKOT0 XapaKkTepa OMyXoJieH 1 ATHOJIOTHIECKOro (hakTopa abCIeCCOB rOJIOBHOTO MO3Ta.
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TECHNICS HISTORY

ONCE MORE ABOUT FAMOUS GEORGIAN SCIENTIST (WHY IS NOT GEORGE
NIKOLADZE CONSIDERED AS ONE OF THE PIONEERS OF COMPUTER TECHNOLOGY?)

N. Iashvili

(Georgian Technical University)

The paper deals with one of the interesting aspects of G. Nikoladze’s activity.

Brilliant knowledge of mathematics and eternal aspiration for technical novelties led him to the idea of designing
a computing machine based on electric devices. The model was made. In France G. Nikoladze drw up the description of
this device for receiving patent, but failed to realize the idea because of lack of finances.

Key words: arithmometer; computing device; computing machine.

NCTOPUA TEXHUKHU

EINE PA3 O 3BHAMEHUTHOM TI'PY3UHCKOM YYEHOM (IIOYEMY HE CUYMTAETCS
TEOPI'Uii HUKOJIA/I3E OJITHUM U3 IMOHEPOB KOMITbIOTEPHOM TEXHUKH?)

HNamBnan H. T'.

(I'py3uHCKMI TEXHNYECKUIH YHUBEPCHUTET)

B cratbe paccmoTpeHa onHa M3 MHTEpECHBIX CTOpoH aestenbHoctH ['. Hukonaaze. brectsmiee 3naHue
MaTeMaTUKU U BEYHOE CTPEMJIEHHE K TEXHHMUYECKHM HOBIIECTBAM IPHUBEJIO €r0 K HJEe CO3/JaHUS BBIYUCIUTEIHLHOTO
YCTpOICTBAa Ha OCHOBE JJIEKTPUUECKMX Lienei. bbul M3roToBiaeH MakeT npemiaraeMoil MamusHsl. Bo ®panuuum I
Hukonanse cocTaBui onMcaHWe yCTPOWCTBO JUIS IMONyYCHHS IMATEHTa, HO HM3-32 OTCYCTBHS (DMHAHCOB OH HE CMOT
OCYILIECTBHUTH CBOIO HJICIO.

KaroueBble ciioBa: apuhMoMeTp; BEIYUCIUTEIbHAS MAIIMHA; BBIYUCIUTEIBHOE YCTPOHCTBO.
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