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BIMAHUE KUHEMATUYECKOIO BO3MYLEHNA HA AEPOPMUPOBAHHOE COCTOAHUE

CTATUYECKU HATPYXKEHHOTIO CTEPXHA
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MHCTUTYT TeOpeTMYECKON U NPUKNAAHON MexaHUKn Akagemnun Hayk Yexnun

E-mail: s_esadze@gtu.ge, urushadze@itam.cas.cz, javaxa5x@yahoo.com, d.zurabishvili@mail.ru

Pe3tome: B pabote paccmaTtpuBaeTcs U3meHeHue ae-
$GOPMMPOBAHHOIO COCTOSIHUA CTAaTUYECKM HArpy»KeHHOro
KOHCTPYKTMBHOTO 3/IEMEHTa, B YC/I0BMAX COBMECTHOIO BO3-
OeNCTBMA KMHEMATUYECKOro BO3MYLLEHMA U Nepuoamyec-
KON AMHAMWMYECKOW Harpysku. [Ina nosyyYeHna oTMeyeH-
HbIX 3¢deKToB bblna CKOHCTPYMPOBAHA 3KCNEPUMEHTA/b-
HaA YCTAHOBKA M C €€ MOMOLLbIO MpPOBEAEHbI 3KCMepu-
MEeHTa/ibHble uccnefosBaHuA. M3- 3a HeogHOPOAHOCTU Ae-
$hOPMMPOBaAHHOrO COCTOAHUA PAaCCMATPUBAETCA KauecTBeH-
Haa oueHKa nABneHus/adoekTa. PaccmatpuBaemoe BO3-
AeNCTBME aHaNOrMYHO BO3LENCTBUIO, KOTOPOE Nepeaaércs
Ha TMOKME KONOHHbI OT BEPTUKANbHOM COCTaBAAOLLEN
CEeNCMMYECKOTO YCKOPEHHUA.

KnioueBble cnoBa: KMHeMaTUyecKkoe BO3MYyLLEHME; An-
HaMKnyecCkKaAa Harpyska,; ,Cl,ed)OpMVIpOBaHHOG CcocToAHue.

1. BBEAEHUE

MocmaHoeka 3ada4yu

Moa KUHEeMaTMYeCKMM BO3MYLLEHMEM noApasyme-
BAeTCA BbIHY)KAEHHOE CMELLEHWE OMOPHbIX 3aKpenaeHui
HeCyLIMX KOHCTPYKTMBHbIX 31emeHToB. COOTBETCTBEHHO
KonebaHuA, Bbi3BaHHbIE TaKUMM BO3AENCTBMAMMK, ByayT
KMHEeMaTMUYeCKn BO3BYKAEHHbIMM. OAHMMM U3 TaKOBbIX
ABNAIOTCA CEMCMMYEcKMe KonebaHua KOHCTPyKuun, obyc-
NOB/IEHHbIE U3MEHAIOLWMMWNCA BO BPEMEHU CMeLLEeHUAMM
OCHOBaHMA. B o0blem, pasgenss NoCAedHIon Ha ropu-
30HTaNbHYIO 1 BEPTUKA/IbHYIO COCTaBAAOLLIME, UCCAeayeTCA
WX pasgenbHoe WAM COBMECTHOe BO3AeWCTBME B 3aBU-

CMMOCTW OT MOCTaBNEHHOM 33aays U KOHCTPYKTMBHOIO
peLueHna cuctembl anemeHTa [1].

Bo3MoOrKHble MOCNeACTBUA KMHEMATUYECKOro BO3MY-
LEHWA — BEPTUKA/IbHbIE CEMCMUYECcKMe KonebaHWA OCHO-
BaHWA [N1A CTAaTUYECKM HarpyKeHHOW TMOKON KOMOHHbI
HaMu paccmaTpuBanuch B pabore [2].

Ona panbHenwwero nMsyyeHus BOMNPOCa BAWAHUA KUHe-
MaTUYECKOro BO3MYyLLEHMA Ha AedopMMPOBaAHHOE COCTO-
AHME CTAaTUYECKN HArPyKEHHOTO CTePXKHA HamMK Bblna CKOH-
CTPYMPOBAHA 3KCNEPUMEHTA/IbHAA YCTAaHOBKA, CO3AatoLian
adpdeKT 04HOBPEMEHHOTO AENCTBUA KUHEMATUYECKOTO BO3-
MYLLEHMA W NEepUoAMYEcKor AMHAMUYECKOW Harpysku,
NPUNOKEHHON C MPOTUBOMONOMKHOMN CTOPOHbI CTAaTUYECKU
Harpy*KeHHOro CTEPXKHEBOTO 3/IEMEHTA.

Ha gaHHOM ycTaHOBKe 6bln NpoBEAEH SKCMEPUMEHT C
CO34aHMEeM  BbILLEOTMEYEHHOMO CcMA0BOTO 3bdekTa ¢
HECKO/IbKUMU  TPYMMaMM  XapaKTEPUCTUK M3 LUIMPOKOro
CNEeKTPa NocNefHUX, KOTopble MOFyT BbiTb BOCCO3AaHbI Ha
OTMEeYeHHOM yCTaHOoBKe.

2. OCHOBHAA YACTb

JKcnepumeHmManbHaAA yCMAHOBKA

SKcnepuMmeHTasbHaA YCTaHOBKa COCTOMT M3 cneay-
IOWUX 3/1IEMEHTOB: 3/1IEMEHTbl KpenaeHua YCTaHoBKKM 1;
2; OnoOpHble MNPYXUHbI 3;
HanpasnAawwue aepxatenu 4;

yAepKuBaloLme TpaBepchbl
coeavHAOWAn NAuTa,
YAEPKMBaloLLaA TPABEPC 5; TArM 6; NAUTLI ANA KpenieHus
TAr 7; sBubpoyckopuTens 8; yaepusatoLme Kobla onop-
HbIX MPYXMH 9. B BMAe coBpaHHON Cxembl YCTaHOBKa
nokKasaHa Ha puc.1 a, 6, a U3roToBAEeHHas - Ha puc. 1,B.
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6)

a)

B)

Puc. 1. IKcnepumeHTaNbHasA yCTaHOBKa: a), 6) cxema; B) M3rotosnieHHas

BubpoyckopuTenb npeactaBnser cobol MexaHM3Mm,
NPUHLUMN paboTbl KOTOPOTO OCHOBaH Ha BO3BYKAeHWM
BbIHYKAEHHbIX KoNebaHWi NyTEM LLeHTPUAANbHOTO BO3MY-
weHua [3]. B gaHHOM ciy4ae MexaHU3M COCTOWUT M3 MIUTbI
KpenieHus, AByX OBWraTesiel, CTajlbHbIX JIMCTOB MEXKIY
HVMM C 33[€N1aHHBIMWN B HUX MOALUMMHUKAMU A1 Kpene-
HWS Napa/e/IbHbIX Ba/IOB, HA KOTOPLIX 3aKpenJieHbl aeba-
NaHcbl. [puratens/asuratenn BpaLlaloT Bafbl C  COM-
pUKacaloWMMmUCA CrneLmanbHbiMK Hacagkamm (puc.2 a,b).
JOMHaMMYECKyY0 Harpy3Ky Ha CTepyKeHb CO CTOPOHbI Oro/10B-
Ka YCTaHOBKa nepefaéT co cneaytolel nocnenosatesib-
HOCTbHO: BUBPOYCKOPUTENb — TAMM — BEPXHAA NIUTA Kpen-
JIEHUA TAT — Or0/I0BOK CTEPIKHA.

KnHemaTuyeckoe BO3MYyLLEEHME HA CTepyKeHb CO34aETcA
ToXe BMBpOycKopuUTenem, BO3AEWCTBYA Ha OMOpHble
NPYXWHbI Yepes noaaepusatoLme Tpasepcobl. Mpu pop-
MWPOBAHUM OTMEYEHHOTO BO34EWCTBMA COBMECTHO C
BMBpPOYCKOpUTENEM ONPeaenstoWMM ABNAIOTCA MeXaH!-
YecKme XapaKTeEPUCTUKM (KECTKOCTb/NOAATANBOCTL) ONOp-
HbIX MPYXKMH.

Ha BbllenpeACTaBNeHHON YCTAHOBKE AN CTEPKHA, a
TaKKe 4NA APYrUX TUMOB KOHCTPYKTUBHBIX 3/1EMEHTOB MOXK-
HO MOJIy4MTb Pa3HOOOpasHble cMNoBble 3PPEKTbI:

— KMHEeMaTM4yecKoe BO3MYyLLEHWE B BUAE BepTUKa/b-
HO-NEepPeHOCHOTo ABWMKEHMWA; B BUAE BpaljaTesb-
HOTO OBWKEHWS; B BUAE NepeHOCHO-BpaLlaTe/ibHo-
o [BUMKEHUS;

10

KMHEMaTUYECKOE BO3MYyLLEHME B BUAE FOPU3OH-
Ta/lbHbIX CABMIOBbIX MMMY/ILCOB;

[MHAMMYECKoe BO3JENCTBME Ha OrosoBOK 06XKa-
TOro/HeOBKaToro CTEPXHA C OYEeHb LUMPOKUM Auna-
Na3oHOM U3MEHEHMA YacTOTbl U CWJ/bl BO3AEMCTBUS;
AMHAMMYECKOe BO3JENCTBME Ha OrosioBoK 063Ka-
TOro/HEOBKATOro CTEPMKHA, MNPUNOMNKEHHOTO Nof,
YrIom;

COBMECTHOE BO3AEMNCTBUE KUHEMATMUYECKOrO BO3MY-
LLEHMA N AMHAMMWYECKOTO BO34eNCTBUA.

JKcnepumeHm

Lenbto 3sKcnepumeHTa ABNAETCA W3y4yeHWE BAUAHUA
KMHEeMaTMYeCcKoro BO3MYyLLEHUA Ha AedopMMpoBaHHOE
COCTOAHME CTATMYECKM HArpy*KEHHOW CTEPIKHEBOM KOHCT-
pykumu. MocneaHsas npeacrtasnseT coboit asytasp (N10,
I=110cm), NpeaBapuUTENbHO 06XKaTbIN TMAPABANYECKUM [0-

mkpatom ¢ nomowpto Tar (d =16 mm, o, =313,5 H/MM?

No/y4YeHbl UCNbiTaHMeM 06pasua) U NAUT KpenaeHus, no
cxeme, MOKasaHHOM Ha puc.2 a,6. lMocne BCTaBKM M
3aKpenneHnss ob6KaTol CTEepPXKHEBOM CUCTEMbI MeEXAY
YAEPKMBAOLWMMM TPABEPCAMM, K Hel yepes TArM MNpuK-
pennsaetcs Bubpoyckoputens (cm. puc.3 a, 6). B 3aBucumoc-
TW OT KPEMNIEHUA TAr K MUTEe MOMKEM MOJyYUTb COBMECT-
Hoe/pasfesibHoe KMHEeMaTM4YecKoe W AMHaMMYecKoe BO3-
Aewncraue. Mbl paccMaTpPMBAaEM COBMECTHOE BO3AeCTBMe.
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a)

6)

Puc. 2. O6:xaTue cTepKHEBOro anemeHTa: a) cxema; 6) npouiecc o6:xatna

Puc. 3. BUbpoyckopuTenb: a) KpenneHue K ycTaHoBKe; 6) cxema paboTbi

EcTb coOoTBETCTBME MEXKAY CUI0BbIM 3PPEKTOM Ha onu-
CaHHbIM Bbllle KOHCTPYKTUBHbIM 3/1EMEHT M PACYETHOM Mo-
Oenblo, AaHHoM B [1]: »KECTKas 3adesKa B OCHOBaHWe —
obecrneynBaEeTCA BCTaBKOM B yAepKMBatOLME TPABEPChl U
TYTMM 3aKMMOM BONITOB; *KECTKAs 33/e/1IKa Oro/I0BKA OTHO-
CUTENIbHO NOBOPOTA, MNOAATIMBAA B NOMEPEYHOM Hanpas-
NeHun — obecneynBaeTca 3aKpenseHMem OrosIoBKa U ob-
KaTMEM TATaMM, XapaKTEPU3YIOWMMMCA BONbLLION HKECT-
KOCTblO B MPOAO/bHOM HamnpaBAEHUW M NOAATANBOCTLIO B
nonepeyHoM HanpaBAeHUN.

Mpu npoBeaeHNM 3KCNepUMeHTaNbHOW/UCnbITaTeb-
HOI PaboTbl PA3ANYALOT KOJIMYECTBEHHYIO U KAaYeCTBEHHYIO
OLeHKYy M3yyaemoro dakTopa/asneHua. MNpu nonydyeHnm

11

KONMYECTBEHHOM OLIEHKM Heobxoaumo obecneynTtb OAHO-
poaHOe HanpsKEHHO-AePOPMMPOBAHHOE COCTOSIHUE WC-
clefyemoro snemeHTa. B Tex cnyyasx, Korga uccnemyrorcs
MeCTHble 3pdEKTbl B KOHCTPYKLMAX, BbIPaXKeHHbIE B M3Me-
HEHUW HanpAXEHHO-4edOPMUPOBAHHOTO COCTOAHMS, BbI3-
BaHHblE AOMOIHUTENIbHLIMWU CUNOBLIMU 3DdEKTAMU K YiKe
CYLLECTBYIOLLMM, PAcCCMATPUBAETCA KayeCTBEHHAA OLLEHKa
dakTopa/asneHna. OTMeYeHHOe OTHOCUTCA K paccmart-
pvBaeMoi Hamu 3a4aqe — BbifB/eHNE/KauecTBEHHaA OLEeH-
Ka 3ddeKTa COBMECTHOrO AOENCTBMA KMHEMATUUYECKOro
BO3MYLLEHMA U NEePUOAMYECKON NHAMMYECKON Harpysku,
NpU pasHbIX XapaKTepUCTMKaX MOCAedHUX Ha npea-
BapUTE/IbHO 06KaTblli CTEPXKHEBOM 3/1EMEHT.
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mi/n

.60
Oedopmauns N mi/n
0| <s;c | 0.00025 814 0.20
0.00025 | <S,< | 0.0005 2080 0.52
0.0005 | <S;< | 0.00075 743 0.19
0.00075 | <S,< | 0.001 363 0.09
4000 1.00
0,00100 0,00050 0.00000 0,00050 000100 000150
Oedbopmaumsa N m/n ml/n
0| <s;< | 000025 724 0.18 ub
os 0,51625
0.00025 | <S,< | 0.0005 2 065 0.52 '
0.0005 | <Si< | 0.00075 730 0.18
0.00075 | <Se< | 0.001 165 0.04
0001 | <S< | 0.00125 212 0.05
000125 | <Se< | 0.0015 104 0.03
4000 1.00
C,0010 Q,0000 0010 0,0020 00,0020

Puc. 4. Mpumepbl crpynnupoBaHua gepopmauumn

Jedopmauun (eamHuua namepeHuss uS — MUKPO-
CTPeiH), Ha 3Ha4YeHWA KOTOPbIX B/MUAIOT BO3MOMKHbIN
9KCLLEHTPUCUTET M TOpLEBble OCOBEHHOCTU NPUNOXKEHUA
Harpysky, OWKCMPOBaNUCb B MHTEPECYIOLWEN Hac 4actu
(OoronoBKa) KOHCTPYKTUBHOM CUCTEMBI Ha CTEPXKHE W HA
TArax C NOMOLLBIO PErUCTPALMOHHOM CUCTEMbI, OCHOBHbBIMM
3/1IEMEHTAMM  KOTOPOM ABNAIOTCA: CUCTEMHbIM 60K -
cDAQ927; npuémHbiit moaynb — NI9237; TeH3o4aTUNKKN —
KFG-5-350-C1-11. BennuuHbl aedopmaumm 408 Kawgoro
BO3LEWCTBMA M ON18 BCEX TOYEK MOAy4YeHbl B oumdpoBaH-
HOM BuAae. [na BM3yanusauum U AanbHeMWero MCnonb-

30BaHMA MHPOPMaUMK 6oblOro 06bEMa, 3HaYeHWs

12

aedpopmaummn  S; BbIIM  CTPYNNMPOBAHbI MO y4YacTKam;
NOCTPOeHbl MOAMIOHbI pacnpeaeneHna aedopmaumm ¢
yKasaHuem 4actoT (my/n) ona Kawgoro ydyacTka. [lsa
npumepa AaHbl Ha puc.4.

Bce JaHHble, XapaKTepusytoLime YCTaHOBKY U CUOBOE
BO34eicTBMe, AaHbl B Tabavue. B 3ton e Tabnauue B
COOTBETCTBUM C LLeNIblO 334344, BbISIBJIEHO M NOKa3aHo B [%)]
HapacTaHWe NPOAOJIbHbIX IMHEWHbIX Aedopmaumii yeuami
OT KMHEeMaTUYeCKOoro-AMHaMMYecKoro cuioBoro adoekra ,
OTHOCUTE/IbHO TEX e 3HaYeHWUIN TONIbKO MPU CTaTUYECKOM
HarpysKeHuu.
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Tabanua 1
XapacTtepuctukm Bo3aencTema HapacTtaHue (+), ymeHbLueHue (-)
1) umcno obopotos BUbpoyckoputens — [06/muH] pgedopmaumm  CTaTMYeCcKM  o0bxkaToro
CTEPXKHA OT KUHEMaT.
2) NoAaTAMBOCTb OMOPHBIX NPYKMH - [CM/H]
W AMHAM. Harpysku
3) macca gebanaHca - [rp]
a(0), a(1) — Ha Tarax
4) paguyc BpalleHUa HeypaBHOBELLIEHHOM Macchl - [cM]
a(2) — Ha cTepxkHe
5) NpoaoMKUTENLHOCTL M War dpuKcaumm - [c] P
a(0) a(1) a(2)
1 1) 28502)0,272x107 3) 15 4)1,5 5) 4; 0,001 1,0 0,5 -1,2
2 1) 28502) 0,272x107 3) 15 4)1,5 5) 10; 0,0025 1,1 3,0 0,5
3 1) 28502)0,327x1073) 15 4)1,5 5) 4; 0,001 8,4 30,4 18,6
4 1) 2850 2)0,327x107 3) 15 4)1,5 5) 10; 0,0025 13,2 36,8 30,4
5 1) 4145 2)0,272x10° 3) 15 4)1,5 5) 4; 0,001 0,5 0,5 -0,5
6 1) 4145 2)0,272x107 3) 15 4)1,5 5) 10; 0,0025 0,1 2,1 1,0
7 1) 4145 2)0,327x1073) 15 4)1,5 5) 4; 0,001 4,5 23,2 22,0
8 1) 4145 2)0,327x107 3) 15 4)1,5 5) 10; 0,0025 10,7 32,2 23,9
9 1) 4145 2)0,272x107 3) 45 4)1,5 5) 4; 0,001 6,1 8,4 2,2
10 1) 4145 2)0,272x107 3) 45 4)1,5 5) 10; 0,0025 14,3 18,3 6,8
11 1) 4145 2)0,327x107 3) 45 4)1,5 5) 4; 0,001 30,4 11,3 23,5
12 1) 4145 2)0,327x10° 3) 45 4)1,5 5) 10; 0,0025 23,4 14,3 33,3
3. 3AKJ/TIOHEHUE JIUTEPATYPA

CKOHCTpyMpOBaHa 3KcnepuMmeHTaibHaa YCTaHOBKa, C

MOMOLLBIO KOTOPOW AN KOHCTPYKTMBHOIO 3/1eMEeHTa

MO’KHO C€O03/aTb OTAEe/bHbIIN/COBMECTHbIN CUNOBON 3¢-

bEKT KMHEMATMYECKOro BO3MYLLEHUA M NMepnoanyeckoi
AVHAMMWYECKOW HarpysKu.

C NOMOLLbIO YCTAaHOBKM NPOBEAEH IKCMEPUMEHT, No-
KasblBalOWMIA WMHTEHCMBHOE HapacTaHWe MNPOAOAbHbIX
NMHeNHbIX Aedopmaumii B CTAaTUUECKM HarpyyKeHHbIX
a/1eMeHTax Npu onpegenéHHbIX COOTHOLLEHMUAX XapaKTe-
PUCTUK KMHEMATMYECKOro BO3MYLLEHMA W Nepuoau-
YeCcKoM AMHAMUYECKOM HarpysKMu.

13

1. Eurocode 8: Design of structures for earthquake
resistance. BSEN 998-1: 20004.- 232pg
2. 3capse C.1O., Ypywapagze LW.I., Mnpkynawsunm J1.B. 3a-
Jaun  AMHAMUYECKOM YCTOMUYMBOCTM KOJIOHH Mpu

BepPTUKabHbIX CENCMMYECKUNX CcmeleHMnAX oCHoBaHUA

// Tpyapl, ITY 2014.

3. lyxknH O.B., 3no4eBckuin A.b., FopbyHos WU.A., Bonoxos
B.A. ObcnenoBaHMe W UCMbITaHUE COOPYKEHUN. M.:
Crpoiimsaar, 1987r. — 263cTp.
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UDC 624.01+624.04
IMPACT OF KINEMATIC EXCITATION ON DEFORMATION STATE OF THE STATICALLY
LOADED BAR

S. Esadze’, Sh. Urushalze?, G. Javakhishvili’, D. Zurabishvili*
'Industrial and civil construction, Georgian Technical University, 68°, M. Kostava str, Thilisi, 0175, Georgia
’Institute of theoretical and applied mechanics of academy of sciences of Czech

Resume: There is reviewed changing of the statically loaded construction elements of deformation state under
joint kinematical excitation and periodical dynamic load. For the receiving the aforementioned effect of experimental
facility was constructed and experimental researches were conducted with it. Due to the nonhomogeneous
deformation state qualitative assessment of the phenomenon/effect was considered. The considered load is

analogous to loads on flexible columns from the vertical component of seismic accelerations.

Key words: kinematic excitation; dinamic load; deformation state.
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UDC 536.6

ESTABLISHING OF CALORIFIC VALUE CALIBRATION SUBSTANCES BASED ON BENZOIC ACID

0. Kiguradze, K. Chkhikvadze, T. Chkhikvadze

Department of heat and hydroenergetics, Georgian Technical University, 75, M. Kostava str, Thilisi, 0175, Georgia

Resume: For measuring the calorific value of solid and liquid fuel substances (relative method) exemplary
substance STU-1 is introduced, created on the basis of benzoic acid brand STANCHEM. For certification of exemplary
substance STU-1 there is used high purity level exemplary substance — beizoic acid, wich calorific value is equal to
26466 j/g. Measurements were performed on a calorimeter XRY-1C, with variance of +60 j/g. Exemplary substance
STU-1, wich purity is 99,24% of the main subatance and calorific value 26437 j/g +0,78%, may be used with relative
low accuracy for calorimeter measuring while tool calibration.

Key words: exemplary substance; calorimetric bomb; calorific; benzoic acid; measuring error.

YOK 536.6
CO30AHUE OBPA3L,0BOIO BELLECTBA TENJI0TBOPHOW CNOCOBHOCTU HA BA3E BEH30MHOW

KUCNOTbI

Kurypapse O0.4., Yxuksapgse K.T., Yxuksagse T.4.
[JenapTaMeHT Tenso- U rMAPO3HEPreTMkn, MPy3MHCKUIN TeEXHUYECKUI yHuBepcuTeT, Mpysus, 0175, Tounaucu, yn. M.
KocTtaBa, 75

Pestome: MNpepacraBneHo obpasuyosBoe BewectBo — “CTY-1”, co3pgaHHoe Ha 6a3e OeH30MHOM KUCNOTbl MapKu
“STANCHEM”, ana nmepeHua TenNOTBOPHOM CNOCOBHOCTU TBEPAbIX U HKUAKUX TOMIUBHbLIX BELLECTB OTHOCUTE/IbHBIM
meToaom. Ans aTttrectaumm obpasyosoro Bellectsa “CTY-1” ncnonb3osaHo obpasLoBoe BellecTBo 60/s1ee BbICOKOro
YPOBHA — 6EH30MHasA KMCNOTA BbICOKOM YNCTOTbI, TEMNIOTBOPHANA CNOCOBHOCTL KOTOPOM Mo cepTUPUKATY paBHa 26466
[/r. UamepeHus nposegeHbl Ha Kanopumetpe XRY-1C ¢ norpeluHoctbio 60 [/r. Obpasuosoe seuwiectso “CTY-17,
YMCTOTa KOTOPOTro MO OCHOBHOMY BeLLECTBY cocTaBaneT 99,24% 1 TennoTBOpHas CNocobHOCTb KOTOPOro paBHa 26437
Ix/r £0,78%, MOMXHO MCMOAb30BaTb AJA TPaAYMPOBKM YCTAHOBKM MNPV CPABHMUTE/IbHO HW3KOMW TOYHOCTU Kaso-
PUMETPUYECKUX U3MEPEHWIA.

Kntouesble cnosa: O6pa3LI,OBOE BelWecCTBO, Kaiopnmetpmnieckan 60M6a; TENNOTBOPHAA CI'IOCO6HOCTb; 6eH30MMHan
KMCN0Ta,; NOrpewHoCTb M3Mep6HMl;'1.

do@gdaaos wobsdgdms@ 11.07.14
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UDC 551.49:553.7
THE NEW DATA ABOUT THE HYDROGEOLOGICAL CONDITIONS OF MUKHRANI ARTESIAN BASIN

U. Zviadadze, M. Mardashova, Kh. Avaliani
Department of applied geology, Georgian Technical University, 75, M. Kostava str, Thilisi, 0175, Georgia

Resume: The Mukhrani water intake is component of Mukhrani artesian basin. It consists of the net of exploita-
tion boreholes, situated along profiles on the territory with square approximately 2.7 km®. Exploitation of boreholes is
made with high capacity plunged electrical pumps. Produced from mentioned boreholes high quality water is signifi-
cant component of capital’s drinking water supply. Analysis of results of field task-filtration works, carried out by au-
thors beginning from August of last year to present day, revealed not studied earlier peculiarities of Mukhrani artesian
basin described in present information.

Key words: artesian basin; task-filtration pumping; hydro- geological calculation parameters; pumping flow rate;
dynamic and static levels of water.

YK 551.49:553.7

HOBbIE AAHHbIE O TMAPOTEO/TIOTMYECKUX YCTOBUAX MYXPAHCKOIO APTESBUAHCKOIO
BACCEMHA

3snapapse Y.U., Mapaawosa M.J1., ABannanu X.A.

[JenapTaMeHT npuKNagHon reosorun, [Py3sMHCKUA TexHU4Yeckuid yHusepcuteT, [pysus, 0175, Tébunuck, yn.
M. KocTtasa, 75

Pe3stome: CocrtaBHOM 4YacTbto MyxpaHCKOro apTe3MaHckoro bacceitHa sBasetcs MyxpaHckuit Bogosabop,
COCTOAILLMIA M3 CETU IKCMAYaATALMOHHbIX CKBAXKMH, PAcCPenoTOYEHHbIX MO NPOoOUAAM Ha TEPPUTOPMM C NAOLAAbIO
NPUBAM3UTENBbHO 2.7 KM’. DKCMAyaTaLmMaA CKBAXWH MPOWU3BOAMTCA C MCMO/Nb30BAHUEM BbICOKOMPOM3BOAUTENbHbIX
NOTPY}KHbIX 3NE€KTPMYECKMX HacocoB. [JobblBaemas M3 OTMEYEHHbIX CKBAXKMH BbICOKOKAYeCTBEHHan BoAa AB/AeTcA
Ba)HbIM  KOMMOHEHTOM MUTbEBOrO BOAOCHAGMXKEHWA CTONMUbl. AHanW3 pPesynbTaToB  MNOAEBbLIX  OMbITHO-
GUNBTPALMOHHBIX PAaboT, NPoBEAEHHbIX aBTOPaMM C aBrycTa NPOLIOro rofa no CerogHAWHUA AeHb, BbIABUA PAS He
M3YYeHHbIX paHee rMaporeonorMyeckux ocobeHHocTelt MyxpaHCKOro apTesnaHcKoro bacceiiHa, onncaHue KoTopbixX
COAEPKUT HacToAWan MHbopMauus.

KnioueBble cn0Ba: apTesmaHCcKunin 6acceitH; onbiTHO-GUALTPALMOHHANA OTKAYKa; rMApPOoreonorMyeckme pacyeTHole
napameTpbl; 4e6UT OTKAUKKM; AMHAMUYECKUE U CTaTUYECKME YPOBHM.

domgdaaos sbodgdooe 16.06.14
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UDC 551.49:553.7
SANITARY CONDITION OF ONE OF OBJECTS DRINKING-WATER SUPPLY OF TBILISI — THE
MUKHRANI WATER INTAKE

U. Zviadadze, Kh. Avaliani, M. Mardashova, A. Kemoklidze, N. Kevkhishvili
Department of applied geology, Georgian Technical University, 75, M. Kostava str, Thilisi, 0175, Georgia

Resume: Placed within the Mukhrani valley water intake, consisted from distributed on square exploitation bore-
holes, side by side with other objects (Natakhtari, Bulachauri etc.), plays significant role in drinking - water supply of
our capital city. At present the sanitary condition of Mukhrani water intake doesn’t stand critic. In the article there are
characterized pollution factors of Mukhrani valley pressure ground waters, the borders of sanitary protect zone are
calculated, the recommendations are developed for the purpose to bring the water intake territory in normal sanitary
condition.

Key words: water intake; exploitation borehole; water pollution; sanitary protect zone; factors of pollution.

YAK 551.49:553.7
CAHUTAPHOE COCTOAHUE OAHOIO U3 OBBEKTOB NMNUTLEBOIO BOOAOCHABXEHWUA

r. TBMJINCU — MYXPAHCKOIO BO4O3ABO0OPA
3snapgapse Y.NU., Asanuanun X.A., Mapgawosa M.J1., Kemoknngse A.M.

[JenapTaMeHT npuKNagHon reosorun, [Py3MHCKUA TexHU4Yeckuin yHuepcuteT, [pysus, 0175, Tbunuck, ya.
M. Koctasa, 75

Pe3stome: PacnonoeHHblt B npegenax MyxpaHCKOW A0AMHbI BO403ab0p, COCTOALMI M3 pasMelLeHHbIX Mo
NAOWAAM 3SKCMIyaTauMOHHbIX CKBaXMH, Hapady c apyrumm obbektamu (Hataxtapu, Bynadaypu u ap.) wrpaet
3HAUYUTENbHYIO PO/b B AeNe MUTbeBOro BOAOCHAbGMEeHMA Halel CToNuubl. Ha cerogHAwHWiA AeHb caHMTapHoe
coctosiHMe MyxpaHcKoro Bogo3abopa KPUTUKY He BblAepXuBaeT. B cTaTbe OxapaKTepusoBaHbl 3arpAsHaloLme
baKTopbl HaMOPHbIX NOA3eMHbIX BOA MyXpPaHCKOM AO0AMHbI, PacCYMTaHbl FPaHMLbI 30HbI CAaHWUTAPHOW OXpaHbl,
paspaboTaHbl peKoMeHAALMM C Lebio NPUBEAEHUA TEPPUTOPMM B Be30MacHOe CaHUTapHOE COCTOAHME.

KnioueBble cnoBa: Bogo3abop; sKCNAyaTaLMOHHAA CKBaXKMHA; 3arpsA3sHeHWe BOAbl; 30Ha CaHMTAPHOW OXpaHbl;
daKTopbI 3arpAsHeHns.
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Conditions: N=1, P=100000, T=300K, W(B)=1.2E-1

DEGREES OF FREEDOM 0

Temperature 300.00, Pressure 1.000000E+05

Number of moles of components 1.00000E+ 00, Mass 3.39212E-02

Total Gibbs energy -8.26043E+ 04, Enthal py -8.73781E+ 04, VVolume 0.00000E+ 00
Component Moles W-Fraction Activity Potential Ref. state

B  3.7655E-01
Tl 6.2345E-01

1.2000E-01
8.8000E-01

-2.1937E+05 Default
-1.7117E-15 Default

6.3877E-19
1.0000E+00

HCP Satus ENTERED Driving force 0.0000E+00
Number of moles 3.7589E-01, Mass 1.1921E+01 Mass fractions:

Tl 1.00000E-00 B 2.25773E-21

TIB Satus ENTERED Driving force 0.0000E+00
Number of moles 6.2411E-01, Mass 2.0128E+01 Mass fractions:

Tl 8.15812E-01 B 1.84188E-01
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Conditions: N=1, P=100000, T=900K, W(B)=3.5E-1

DEGREES OF FREEDOM 0

Temperature 900.00, Pressure 1.000000E+ 05

Number of moles of components 1.00000E+ 00, Mass 2.17613E-11

Total Gibbs energy -1.00532E+ 05, Enthal py -1.12454E+ 05, VVolume 0.00000E+ 00
Component Moles W-Fraction Activity Potential Ref. state

B  7.0458E-01 3.5000E-01 3.5450E-01 -7.7603+03 Default

Tl 2.9542E-01 6.5000E-01 2.1103E-11 -3.2179+05 Default
BORON Status ENTERED Driving force 0.0000E+ 00

Number of moles 3.1836E-01, Mass 1.3476E+00 Mass fractions: B 1.00000E+ 00
T1B2 Satus ENTERED Driving force 0.0000E+00

Number of moles 6.8164E-01, Mass 2.0414E+01 Mass fractions:

Tl 6.88599E-01 B 3.11401E-01

Conditions: N=1, P=100000, T=1300K, W(B)=1.2E-1

DEGREES OF FREEDOM 0
Temperature 1300.00, Pressure 1.000000E+ 05

Number of moles of components 1.00000E+ 00, Mass 3.39212E-02

Total Gibbs energy -6.68267E+ 04, Enthal py -8.62968E+ 04, VVolume 0.00000E+ 00
Component Moles W-Fraction Activity Potential Ref. state

B  3.7655E-01 1.2000E-01 8.0487E-08 -1.7656E+ 05 Default
Tl 6.2345E-01 8.8000E-01 9.5070E-01 -5.4645E+ 02 Default
BCC Status ENTERED Driving force 0.0000E+ 00

Number of moles 2.4699E-01, Mass 1.1824E+01 Mass fractions:

Tl 9.99955E-01 B 4.53984E-05

TIB Status ENTERED Driving force 0.0000E+00

Number of moles 7.5301E-01, Mass 2.2097E+01 Mass fractions:

Tl 8.15812E-01 B 1.84188E-01

Conditions: N=1, P=100000, T=1800K, W(B)=3.5E-1

DEGREES OF FREEDOM 0
Temperature 1800.00, Pressure 1.000000E+ 05

Number of moles of components 1.00000E+ 00, Mass 2.17613E-02

Total Gibbs energy -8.85322E+ 04, Enthal py -1.12381E+ 05, Volume 0.00000E+ 00
Component Moles W-Fraction Activity Potential Ref. state

B  7.0458E-01 3.5000E-01 3.4466E-01 -1.5942+04 Default

Tl 2.9542E-01 6.5000E-01 2.5531E-07 -2.6166+ 05 Default
BORON Satus ENTERED Driving force 0.0000E+ 00

Number of moles 2.2532E-01, Mass 1.5087E+00 Mass fractions. B 1.00000E+00
T1B2 Satus ENTERED Driving force 0.0000E+00

Number of moles 7.7468E-01, Mass 2.0253E+01 Mass fractions:

Tl 6.88599E-01 B 3.11401E-01

Conditions: N=1, P=100000, T=2100K, P=100000 W(B)=1.2E-1

DEGREES OF FREEDOM 0
Temperature 2100, Pressure 1.000000E+05

Number of moles of components 1.00000E+ 00, Mass 3.39212E-02

Total Gibbs energy -574486E+ 04, Enthalpy -7.72683E+ 04, VVolume 0.00000E+ 00
Component Moles W-Fraction Activity Potential Ref. state

B 3.7655E-01 1.2000E-01 3.0470E-04 -1.3665E+ 05 Default
Tl 6.2345E-01 8.8000E-01 5.6584E-01 -9.6113E+03 Default
L1QUID Satus ENTERED Driving force 0.0000E+00

Number of moles 4.1928E-01, Mass 1.6880E+01 Mass fractions:

Tl 9.44802E-01 B 5.51977E-02
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TIB Satus ENTERED Driving force 0.0000E+00
Number of moles 5.8072E-01, Mass 1.7041E+01 Mass fractions:

Tl 8.15812E-01 B 1.84188E-01

Conditions: N=1, P=100000, T=2500K, W(B)=3.5E-1

DEGREES OF FREEDOM 0

Temperature 2500.00, Pressure 1.000000E+05

Number of moles of components 1.00000E+ 00, Mass 2.17613E-02

Total Gibbs energy -7.92384E+ 04, Enthal py -4.25741E+ 04, VVolume 0.00000E+ 00
Component Moles W-Fraction Activity Potential Ref. state

B
Tl

7.0458E-01
2.9542E-01

3.5000E-01
6.5000E-01

-2.2652+ 04 Default
-2.1420+ 05 Default

3.3630E-01
3.3476E-05

L1QUID Satus ENTERED Driving force 0.0000E+00
Number of moles 2.3328E-01, Mass 1.6931E+00 Mass fractions:

B 3.87510E-01 Tl 6.12490E-01

T1B2 Satus ENTERED Driving force 0.0000E+00
Number of moles 7.6672E-01, Mass 2.0068E+ 01 Mass fractions:

Tl 6.88599E-01 B 3.11401E-01
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UDC 620.22: 669.01

THERMODYNAMIC STUDY OF ALLOYS OF TI-B SYSTEM AND CALCULATION OF THEIR

PHASE DIAGRAM

G. Gordeziani', A. Gordeziani', G. Jandieri’

'Department of metallurgy, materialssScience and metal-Working, Georgian Technical University, 69, M. Kostava str,
Thilisi, 0175, Georgia

’LEPL—Ferdinand Tavadze Institute of metallurgy and materials science, Al. Kazbegi av. N215, 0160, Thilisi, Georgia

Resume: Theoretical investigation of the Ti-B alloys system is carried out by the use of thermodynamic function of
irregular binary solutions and the help of equations expressing the free energy of stoichiometric compositions. The
obtained model for computation of thermodynamic properties consists of chemical potentials and is elaborated by
means of minimization of free energies of solutions and compounds. The numerical values of standard thermodynam-
ic functions and the equilibrium concentrations are calculated at the phase transformation temperatures. As a result
of calculations there was constructed the phase diagram of Ti-B alloys system.

Key words: Gibbs potential; thermodynamic model; catastrophes theory; phase transformation; stoichiometric
composition; irregular solution.

YAK 62022: 669.01
TEPMOANHAMWYECKOE UCCNTIEAOBAHUE CMNJIABOB CUCTEMDI Ti-B U PACHET UX

®A30BOM AUATPAMMDI
FopaesnaHu I'.A.l, FopaesuaHum A.I'.l, DxXaHpauepu r.s.2

1 . o
JenapTameHT MeTannyprum, matepuanoseneHna n obpabotTkm metannos, PY3SUHCKMIA TEXHUYECKUIA YHUBEPCUTET,
Mpyswua, 0175, Téuancu, yn. M. Koctasa, 69

‘lonnn- UHCTUTYT meTannyprum n matepunanosegeHma GepanHaHaa Tasaase, np. An. Kasbern 15, 0160, Téunumcy,
Mpy3ua

Pestlome: MNposeaeHo TeopeTnyeckoe nccienoBaHue Cnaasos cuctembl Ti-B ¢ Mcnoib3oBaHMem TepmoguHamm-
yeckmx GYHKUMIA HeperynsapHbIX BMHapPHbIX PACTBOPOB M C MOMOLLBIO YPaBHEHW, BblpaXKaloLWMX CBOBOAHbIE SHEPrum
CTEXMOMETPUYECKMX COCTaBOB. lMonyyeHHas Mogenb AAa pacyeTa TEPMOAMHAMUYECKUX CBOWCTB COCTOMT U3 XW-
MWYECKUX NOTeHLManoB M paspaboTaHa nytem MUHMMM3ALMKM CBOBOAHbLIX 3HEPrUii CoeaMHEHMI U PacTBOPOSB.
YucneHHble 3HAaYEHUA CTaHAAPTHbLIX TEPMOAMHAMUYECKMX GYHKUMIA U PaBHOBECHbIE KOHLLEHTPALMMU PacCuMTaHbl Npu
COOTBETCTBYIOWMX TemnepaTypax ¢as3oBbiXx MpespalleHnin. B pesynbTaTe pacyetoB MOCTPOEH MOAUTEPMUYECKUIA
pa3spe3 $a30Boi AMarpamMmmbl CNiIaBoB cucTembl Ti-B.

KntoueBble cnoBa: noteHuuan nbbca; TepmoaMHamMUyecKas MoAeNb; Teopus Katactpod; ¢dasosble npes-
paLLeHm1s; CTEXMOMETPUYECKNIA COCTaB; HepPEryaapHbIA pacTBop.

do@gdaeos sbsdgdwee 10.07.14
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UDC 621. 04
PRODUCTION AND RESEARCH OF ROAD AND DRAIN- PIPES FROM FIBER REINFORCED CONCRETE
D. Nozadze, P. Ejibia, S. Mebonia, A. Tutberidze

Department of metallurgy, materials science and processing of metals, Georgian Technical University, 69, M. Kostava
str, Thilisi, 0175, Georgia

Resume: There are considered the manufacturing technique of pipes from fiber reinforced concrete. The tech-
nique of determination of their sizes is offered. Calculation of operating loadings is executed on the example of a pipe
of the concrete sizes. There is established, that received by given technology pipes may be used in road construction.

Key words: fiber reinforced concrete; pipe section; loading; tension.

YAK 621. 04
M3roToOBJMEHUE N UCCNEAOBAHUE OOPOXHO-OPEHAXHbIX TPYE U3 PUBPOBETOHA
Hosapgse A.A., 9axubua MN.P., MeboHusa C.A., Tyt6epuase A.N.
JenapTameHT MeTannyprum, matepuanoseseHna M obpaboTkn metannos, IPY3UHCKUIA TEXHUYECKUN YHUBEPCUTET,
lpyswua, 0175, Téuancu, yn. M. Koctasa, 69

Pe3tome: PaccmoTpeHa TexHoM0OrMA nsrotosneHuns Tpyb ns ¢mbpobetoHa. MpepnoxkeHa MeToanKa onpeseneHus

WX pasmepoB. PacyeT AeNCTBYHOWMX HArpy3oK BbINOAHEH Ha Npumepe TPybbl KOHKPETHbIX pasmepoB. YCTaHOBAEHO,
UTO NOJyYEHHble AAaHHOW TEXHOOTNEN TPYBbl MOMKHO MCMO/1b30BaTh B OPOXKHOM CTPOUTE/IbCTBE.

Kntouesble cnoBa: ¢nbpobeToH; ceueHune Tpybbl; Harpyska; HanpasKeHue.
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REFINEMENT OF METAL WITH THE HELP OF SLAG
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512.

C. Geguchadze, N. Kheladze, D. Kiria, N.Tevdoradze

Akaki Tsereteli State University, 59, Queen Tamaz str., Kutaisi, Georgia

Resume: During the melting process of silicon manganese there is formed a surplus amount of waste, which in
some cases is much more, than the product itself, so the usage of the waste is quite important.

The aim of the performed work was enriching the waste (received during the melting process of silicon manga-
nese) mainly the bucket crust with pneumatic method. About 10-15% of silicon manganese is lost during the produc-
tion of silicon manganese by slag, among them 7-8% of formed metal (metal pieces and dribbles).
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There is experimentally established, that effective fractional composition of the slag crust in phosphorus emission
of silicon manganese is about 5-40mm. In case of using less, than 5mm slag crust, it rapidly floats on the metal sur-
face. According to it, the phosphorus emission process is not very effective. More than 40mm fraction slag crust is less
dissolved in the liquid metal, which has a negative influence on the phosphorus emission level of silicon manganese,
as well as moving metal insertions in liquid state.

Key words: silicon manganese; slag; refinement; pneumatic separation; pgosphorus emission.

YAK 6694
PA®PUHUPOBAHUE METAN/IA LULTAKAMMU
Feryyapse U.A., Xenagse H.A., Kupua [1.A., Tesgopapase H.U.

locypapcTBeHHbI yHuBepcuTteT Akakua Llepetenu, Mpyausa, Kytaucu, ya. Uapuubl Tamapsl, 59

Pe3tome: B npouecce BbiNiaBKkM CUAMKOMAapraHua ob6pasytoTca B 6O/bLIMX KOAMYECTBAX OTXOAbl, KOTOpble
3a4acTyl0 NPEeBOCXOAAT KONNYECTBO OCHOBHOIO NPOAYKTa, NO3TOMY 60/1blLOE 3HAYEHME NPUOBpPETaeT UCMOb30BaHME
3TUX OTXO40B.

Lenblo npepctaBneHHoW paboTbl ABNANOCH OboraweHWe OTXOAO0B, MOJYYEHHbIX NPWU MNJaBKe CUAMKOMApraHua
NHEBMaTUYECKMM MeToAOM. [pu nNpou3BOACTBE CUMKOMapraHua B BuAe LWNAKOB TepaetcA npumepHo 10-15%
MapraHLa, 8 Tom uucne 7-8% B Buae cGopMMpoOBaHHOTO MeTanna (OCKOIKU U Kanau MeTanna).

JKCNEepMMEHTANIbHO YCTAHOBNEHO, YTO 3hPEKTUBHO AeNCTBYHOWMNIN Ha obechochopmBaHue cuUAMKOMapraHua
$PaKUMOHHbBIN COCTaB LWAKOBOW KOPKM HaxoauTca B npegenax 5-40 mm. Mpu MCNOb30BaHUK LUNAKOBOW KOPKK C
pasmepamu MeHblle 5 MM, NMPoMCXoAMT MX ObICTpoe BCM/biBaHWME HA MOBEPXHOCTb MeTanna, BCAeACTBME Yero
ymeHbLUuaeTca cteneHb obechochopuBarma. Ppakumm WAAKOBON KOPKM Bbiwe 40 MM NIOXO PACTBOPSIOTCA B KUAKOM
MeTanne, 4yTo OTpULATENIbHO BAMAET KaK Ha cTeneHb obecdochopmBaHMA, TaK M Ha Nepexos MeTaIMYecKux
BK/IIOUYEHWUI B KNOKOE COCTOAHME.

KnioueBble cnoBa: cuavKomapraHel, wWaaku; paduHMpoOBaHME; MHEBMATMYeCcKana cenapauus; obec-
dochopuBaHue.
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FORMATION OF THE PSYCHOLOGICAL CLIMATE IN THE MANAGEMENT OF THE GEORGIAN

RAILWAY TRANSPORTATION
M. Zubiashvili, N. Kiknadze

Department of transport and mechanical engineering management, Georgian Technical University, 68°, M. Kostava

str, Thilisi, 0175, Georgia

Resume: The general rules applicable to a positive work atmosphere are impossible to formulate. There are a lot
of components affecting an atmosphere of the organization, including psychological climate.
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Many priorities and goals, which incorrectly were and are determined in several companies of the national econ-
omy including transportation companies, need to be revised.

Key words: institution; positive; climate; psychological social; transport; railway; priority management; communi-
cation; infrastructure; management culture; collaborator.
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®OPMUPOBAHUE NCUXONOTMHECKOIO KIMMATA B XXEJIEBHOA4OPOXHOM
TPAHCNOPTHOM MEHEOAXMEHTE IPY3UU

3ybuawsunu M.I., KukHapgse H.T.

[lenapTameHT MeHeIXMEeHTa TPaHCNOPTa U MaLLMHOCTPOEHUA, MPY3UHCKMI TEXHUYEeCKWIt yHuBepcuTeT, [py3us, 0175,
Téunucu, yn. M. KocTasa, 68°

Pestome: ®opmynmpoBaHMe XapaKTeEPU3YIOLLMX OBLLMX 3aKOHOB NO3WUTUBHOM paboyeit cpelbl HEBO3MOXKHO. Ha
aTmocoepy opraHusaumm geicteyeT macca ¢pakTopos. Cpegmn HUX 3HAUUTENbHbINA — NCUXONOTUYECKUIA KAMMaT.

TpebyeT nepecmoTpa psg NPUOPUTETOB M HaNPaB/AEHMWI, KOTOPblE HEMpaBW/IbHO OMpegeneHbl B OTAE/bHbIX
OTpac/eBbiX KOMMNAHUAX HALMOHANIbHOIO XO3AMCTBA M CPEAN HUX B TPAHCNOPTHLIX drUpMax.

KntoueBble €/n0Ba: npeanpuatne; NO3UTUBHDBIN, KAMMAT; NCUXONOrMYECKUI; COLMabHbIN; Keae3HoA0POMHbI
TPaHCMOPT; KOMMYHUKaUMA; MHOPACTPYKTYPa; Ky/bTypa yrpaBaeHUs; COTPYAHMK.
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UDC 565.2

EURASIAN CONNECTIVE UNITED TRANSPORT CORRIDOR AND RAILWAY OF GEORGIA

M. Zubiashvili, N. Kiknadze
Department of transport and mechanical engineering management, Georgian Technical University, 77, M. Kostava str,
Thilisi, 0175, Georgia

Resume: Quite different process and new demands of the state construction complicated the social — economic
and political tasks for Georgia. It continues consolidation of its successful role within the world countries
colluboration.

There is presented the collaboration proposal that in this direction it is important for the transport company suc-
cessful and efficacious activity to draw new loads, minimizing the expenditure and correct the tariff politics. As a result
it becomes more elastic and adequate to the world and regional economic conjuncture.

Key words: traceca; strategy; integration; corridor potential; global; infrastructure; main transformation; multi-
modal; goods traffic alternate; terminal; bibing system; budget; gespolitical.

YK 565.2

COEAUHUTENbHbINA EBPASUIACKUIA TPAHCNOPTHBIN KOPUAOP U «}KENE3HAA OPOrA
rPy3nmn»

3y6uawsunmn M.I., KukHagse H.T.

[JenapTaMeHT MeHeAKMEHTA TPaHCMNOPTa M MaIMHOCTPOEHUS, FPY3UHCKUIN TEXHUYECKUIA YHUBepcuTeT, Mpy3sua, 0175,
Téunucu, yn. M. KoctaBa, 77

Pe3stome: CoseplueHO pasHOObpasHblie Npoueccbl U HoBble TpeboBaHMA B FOCYLAapCTBEHHOM CTPOWTENLCTBE
noctasuan nepen [pysvein Taxenble COUMANbHO-IKOHOMMYECKME W MOAUTMYECKMe 3agaun. OHa npopgosKaeT
YTBEP}KAATb CBOI YCMELLHYO POAb B MMPOBOM COAPYKECTBE CTPaH.

[ns ycnewHol n adpdpeKTMBHON paboTbl KOMNAHUK BaXKHbI NPUBAEYEHNE HOBbIX IPY30MOTOKOB, MUHUMANMN3aLMA U
KOPPEKTUPOBKa pacxodoB B TapupHOM NoanTuKe, 4yTobbl oHa 6bina 6bonee rMHbKOM U COOTBETCTBOBasa MUPOBOM M
pernoHanbHOM 3KOHOMMUYECKO KOHBIOHKTYpE.

KnioueBble cnoBa: TpaceKka; cTpaTerus; WHTErpupoBaHME; MNOTeHUMan; rn106anbHbIi; MHOPACTPYKTYPa;
MarucTpanb; TpaHchoOpmaLMa; rPy3onoToK; MyAbTUMOLANbHbINA; anbTePHATUBHbIN; TepMUHAN, cucTema BUAMHra;
6104KET; reonoNUTUYECKMIA.
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UDC 621.512/.513
THE NEW CONSTRUCTION FOR IMPROVEMENT OF COMPRESSOR WORKING

T. Megrelidze, V. Gvachliani, G. Gugulashvili, T. Isakadze, G. Beruashvili
Department of food industry, Georgian Technical University, 68°, M. Kostava str, Thilisi, 0175, Georgia

Resume: There are considered the piston compressors shortcoming sides. For eradication of this shortcomings
there is brought the principal scheme of new compressor. Construction of this new compressor guarantieed its work-
ing duration increase and worker mechanism simplification.

Key words: piston compressor; principal scheme; construction; working duration increase; magnetic liquid.

YK 621.512/.513
HOBASl KOHCTPYKLUMA ANA YIYYLLEHUA PABOTbl KOMMPECCOPA

Merpenunase T.1., lBaunuauun B.B., l'yrynawsunu I J1., Ucakapse T., bepyawsunu I'.LLl.
[JenapTamMeHT NULLEBOM UHAYCTPUM, TPY3UHCKMIL TexHUuecKuit yHusepcuter, [pyaua, 0175, Téuaucu, yn. M. Koctaea, 68°

Pe3tome: PaccmoTpeHbl HEAOCTAaTKM NOPLUHEBbLIX KOMMNPECccopoB. C Le/blo YCTPAaHEHUA YKa3aHHbIX HEeAOCTaTKOB
npeasioXkeHa nNpuvHUMNMAAbHAA CXema HOBOrO KOMMpPeccopa, KoTopas obecrneyvnBaeTr ynpolleHWe KOHCTPYKLUKM U

yBe/inyeHne cpoKa CayKbbl MallmHbI.

KntoueBble €noBa: NoplwHeBo KOMNPECCop; NPUHLMNMANbHAA CXeMA; KOHCTPYKUMA; CPOK CNYXKBbl; MarHUTHas
XUAKOCTb.
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OCHOBHbIE PASHOBUAOHOCTHU ,CI,M3AI‘;1HA

.K. Poksa, T.l. Kytatenagse*, I.H. barpatuoH-[asutawsuam
[JenapTaMeHT amu3aliHa U apxXuTeKTypoBeaeHus, TPYy3MHCKUIA TexHuYeckuin yHmusepcuteT, pysua, 0175, Téunucw,

yn. M. Koctaga 68°

E-mail: tkutateladze@yahoo.com

Pestome: [In3aliH BO3HMK B Hayane XX BeKa U BHEC
KOPPEKTUBbI B OPraHN3aLMI0 UCKYCCTBEHHOM «apTudaKT-
HOM» cpeabl. OnpeaeneHHble NPOb6AEMbI BOSHUKAN B €70
CBA3M C apxuTekTypoi. CerogHA AM3aMH CyLLECTBYET B
pasHbiXx $opmax: MNPOMbILWAEHHbIN, 3KCNIyaTaLMOHHbIX
CUCTEM, TPAAOCTPOUTENBHbLIN, apPXUTEKTYPHBbIN, coumanb-
HbIi 1 Ap. Bosblioe 3HAaYEHME UMEIOT TaKXKe TPaaWULMOH-
Hble HapoaHble GOpPMbl B APXUTEKTYPE M NPUKIAGHOM
WCKYCCTBE, KOTOpble ONpeaensatoTca Kak 3THOAM3aMH. 3Tu
$opMbl OTBEYAIOT OCHOBHBIM MPUHLMNAM U TpeboBaHWAM
AnsaiHa (PYHKUMOHANbHOCTb, KOHCTPYKTMBHOCTb, TeX-
HonornyHoctb U ¢opma). CeroaHs OCHOBHON npPoOO6-
nemown asnaetca yraybneHve 3HaHMIA CNeumanmcTos B
TEOPEeTUYECKMX OCHOBAX AM3anHa.

KnioueBble cnoBa: AuM3aiiH; apXWUTEKTypa; UHTEpbep;
3KoAM3aiMH; rpaduyecknii ansanH.

1. BBEAEHMUE

C Tex nop Kak npowusownun 6onbluve nepemeHbl B
3KOHOMUYECKON M OBLIECTBEHHOWN KWU3HM, MU3MEHUCA
TBOPYECKNI MPOLLECC TEOPETUYECKUX WUCCAeA0BaHUN B
061acTh apxXUTEKTYpbl U AM3aliHa. Ocobo Hago noayepkK-
HYTb NOsAB/AEHWE AM3aiiHa - YyHUMBepcanbHoro deHomeHa
COBpPEeMEHHOM LUMBUAM3ALMM O HECOOTBETCTBUN HEKOTO-
pbIX TEPMUHOB PeanbHOCTU, O €r0 CBA3UN C aPXUTEKTYPONA.
MmeeT ocoboe 3HayeHMe opraHM3auma «apTUhAKTHOM»
WCKYCCTBEHHOM cpeabl C YACTO NPAKTUYECKOW CTOPOHbI.

He3HaHMe OCHOB AuM3aliHa BbI3BaNO TO, YTO TaK
Ha3blBaemble XYAO0KHUKU-0POPMUTENN CTann ceba cuu-
TaTb AM3aliHEpPaMM, a apXMTEKTOPbI TOIbKO MOTOMY MpU-
yncaann cebs K HoBoW nNpodeccumn, 4to U3[enma u ane-
MEHTbl MHTepbepa CTPOEHWUI, KOTOpble OHWU MPOEKTU-
poBanu, ABAAAUCH UX YaCTbHO.
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[OusaitHep oTpuuaeT Kak OPpOPMUTENbCTBO, TaK W
NPWYUHBI TPAAULMOHHOIO apXUTEKTYPHOro popmoobpa-
30BaHMA. Hawel Lenblo ABAAETCA ONpeaennTb posb U
3HauyeHWe fgu3aliHa B XYAOMKEeCTBEHHOW OpraHusauuu
cpefbl M ero cBfA3b C apxuTekTypol. OgHO M3 camMbIX
rNaBHbIX OT/IMYUTENbHbLIX CBOWCTB AM3ailHa OT apXu-
TEKTYpbl 3aK/04aeTca B TOM, UYTO AuM3aiiHep co3gaeT
dopmy gns cepninHOro MaccoBoro NPOn3BOACTBa.

CnoBo «design» nosisunocb B XVI Beke N 04HO3HAYHO
ynotpebnanocb Bo Bcel EBpone. Cnoso "aunsaiiH" Bnep-
Bble YNOMAHY/N B O4HOM U3 cBOMX paboT utanbsHed K. B.
CKbep. UTanbaHckoe BbipaxkeHue «disegno intero» osHa-
Yano PONKAEHHYIO Y XYAOXHWKA W BHyWeHHy borom
MOew — KOHUENUWUo npousBedeHUs MUCcKyccTBa. OKc-
dopackuin cnosapb 1588 roga paeT creayowyo UH-
TepnpeTtaumio 3TOro C/10Ba: «3aAyMaHHbIA YenoBeKom
NAaH UAK CXemMa Yero-To, YTo byaeT peannsosaHo, nep-
Bblii HABpOCOK ByayLLEero NponsBeaeHUsA UCKYCCTBaY.

[usaiin (anrn.design — 3ambicen, nnaH, HamepeHwue,
uenb u ot nat.designare oTMepsATb, HaMeyaTb) — TBOP-
YyecKas [AenTesIbHOCTb, LeNblo KOTOPOM AB/AETCA onpe-
aeneHne GopmasbHbIX KayecTB NMPOMBILLIEHHbIX M3ge-
NIMA. DTU KayecTBa BKAOYAIOT M BHELIHWE YepTbl U3ge-
1A, HO, TNaBHbIM 06Pa30oM, Te CTPYKTYPHbIE U GYHKLMO-
HaNbHble B3aMMOCBA3M, KOTOPbIE NPEBPALLAOT U3aenune
B €AMHOE LieNI0e KaK C TOYKM 3peHuns noTpebutens, Tak u
C TOYKM 3peHuUA usrotosutens. InsaiH cTpemmTca oxBea-
TUTb BCE aCMeKTbl OKPYKAIOLLEN YenoBeKa cpeabl, KOTo-
pas obyc/noBAeHa MNPOMbIWIEHHbIM MPOU3BOLCTBOM.
[un3aitH — TBOpYECKMIA NPOLLECC CO34aHUSA BELM, B KOTO-
pOM 3CTETUKA onpeaensieT cogepXumoe (cyTb), a Tex-
Hosiorum — bopmy BeLLm.

B ceHTAbpe 1969 roga Ha KoHrpecce MexayHa-
pogHOro coBeTa opraHusaumit no pgusanHy (MKCUA)
6b110 NPUHATO cneaytowee onpeaeneHue: «Mog Tepmu-
HOM [AM3allH MOHMMaeTCcA TBOpYeCKas AeATeNbHOCTb,
Lenb KoTopon onpegeneHne GopmanbHbIX KayecTs npe-
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AMETOB, NMPOU3BOAUMbBIX MPOMBIWAEHHOCTbIO. ITU Ka-
yectBa GOPMbl OTHOCATCA HE TONIbKO K BHELHEMY BUAY,
HO r/N1aBHbIM 06Pa3oM K CTPYKTYPHbIM U GYHKLMOHA b-
HbIM CBA3AM, KOTOpble MpPeBpaLLaloT cucTtemy B LENo-
CTHOE e4MHCTBO C TOUYKM 3pEHUA KaK M3roTOBUTENA, TaK U
notpebutena».

YenoBeKa, 3aHMMAIOWLErOCA XYAOMKECTBEHHO-TEXHU-
YecKoW AenaTeNIbHOCTbIO B paMKax Kakon-nnmbo 13 oTpac-
el AnsaiiHa, HasbIBaloT B obuem cnyyae gu3aiHeEpOM
(B TOM umncne apxuTeKTopa, NPOEKTUPOBLLMKA, WANKOCT-
paTopa, Au3aliHepa NAakaTHOM W Npo4Yeirt peKnamHou
rpadukm, Beb-ansaiHepa).

M3BECTHbI amepuKaHCKUA ausaliHep Maccumo Bu-
Hbenam  (Massimo  Vignelli)  BockpukHyn:  «dusaiiH
Bceobuw!» W peicteutenbHo, B oboit obnactu cosu-
AaTe/IbHON [eATeNIbHOCTU YenoBeka, byab TO WMCKYcCTBO,
CTPOUTENBCTBO WM MOAUTUKA, Mbl CTa/IKMBAaEMCA C
NMOHATMEM AM3aiiHa.

2. OCHOBHAA YACTb

MpomblWwNeHHbI Au3ailH — oTpacib Au3aiHa, ob-
NacTb XyA0XKeCTBEHHO-TEXHUYECKOM AEeATENbHOCTH, LEeNbo
KOTOpPOM nABnAeTcs onpegeneHve ¢GopmasibHbIX KayecTB
NPOMBILNEHHO MPOU3BOAMMBIX M3LENNIN, @ MUMEHHO, UX
CTPYKTYPHbIX 1 PYHKLMOHAIbHbIX OCOBEHHOCTEN M BHEL-
Hero BMAa.

MepBble NPOMbILINEHHbIE AN3AMHEPbI MOABUANUCH eLé
B XVIIl BeKe B AHrAMKM, 4YTO CBA3aHO, MpeXae BCero, C
aeatenbHocTblo [xKo3alim Begykeyaa (Josiah Wedgwood)
M pa3BUTMEM MPOMBbILIEHHOIO NPOU3BOACTBA HAaOUBHbIX
TKaHel. ECTb MHEHWe, YTO OFPOMHYIO POJIb B NMPOUCXOMK-
OeHUn amnsaliHa coirpan Banbtep ponuyc. B KoHue 20-x
rogos, BO BpPeMA 3KOHOMMYecKoro Kpusmca B CLUA,
An3aiiHepbl co34anu Hosble obTekaemble GOpMbl M 3TU
W3eN1A CbIrpann ocobeHHyo Posib B TOT NEPUOA.

Mocne BTOpOM MMPOBOWM BOWHbBI WHAYCTPUANbHbIN
OM3aliH NosyYnn cepb&sHoe passute B CKaHAMHABUM U
Hugepnangax. lpymepHO B 3TO e Bpema WHTepec K
HanpaB/IEHUIO BbICKa3aaM NparmMaTMyHble amepuKaHLbl —
C Uuenblo ysenunyeHusa npogaxk. B 60-e rogbl XX Beka
HanpaB/aeHMe CTano HacTonbko nonynapHo B CLUA, yto
6blna opraHM3oBaHa Konnerms MHAYCTPMANbHOIO AM3aiiHa.
B 1969 roay uneH atoi Konnernm Tomac ManbgoHazo fan
BECbMa EMKOe onpeaeneHne UHAYCTPUANbHOMY AM3anHY:
«MHAaycTpranbHblIl An3aitH — 3TO TBOPYECKaA aKTMBHOCTD,
MMEeILWaa LUelb yAyywaTb BHELWHWEe  [OCTOMHCTBA
06EKTOB, NPOM3BOAMMbIX B MPOMBbILLIEHHOCTU .

MPOMbIWNEHHbIA AM3alH, KaK BUA AEATENbHOCTH,
BK/OYAET B cebA 3/M1eMeHTbl MCKYCCTBA, MapKETUHra M
TexHonormn. OH OXBaTbIBAET LUMPOYAMNLLNIA KPyr OBBEKTOB,
OT [OMAalUHeN yTBapu [0 BbICOKOTEXHONOMMYHBIX, Hay-
KOEMKUX UM34ennin. B TPaguuUMOHHOM MOHUMMaHUKU K
33Zla4aM MPOMBIL/IEHHOTO AM3aliHA OTHOCATCA MPOEK-
TUPOBAHWE BbITOBOMN TEXHWMKM, NPON3BOACTBEHHbIX YCTaHO-
BOK U UX MHTepdencos, Ha3eMHOro, BOAHOIO U BO3AyLU-
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HOro TpaHcrnopTta (B Tom uucne aBTomobunen, Noesnos,
Kopabnei, CamMoONEToB), pPa3HOObBPa3HOro MHBEHTapA.
Ocoboe mecTo 3aHMMAEeT Au3aiH mebenn U 3n1emeHToB
WHTEpbepa, CaHTeXHW4ecKoro obopyaoBaHMA, Mocyabl U
CTON0BbIX Npubopos, paspabotka ¢Gopm W  KOHLEMNTOB
KOTOPbIX UMEET rNy6OoKMe UCTOpUYECKNE NPEANOCbINKN.

[Ou3aiiH uHTepbepa — OTpac/ib AM3aiiHa, Hanpas/eH-
Hasa Ha 0BYCTPOMCTBO MHTEPLEPOB MOMELLEHMI C LEsbto
obecneuntb yaob6CTBO M 3CTETUYECKM NPUATHOE B3aMMO-
Aenctene cpedbl ¢ NtoAbMWU. MHTEPbEPHBIN AM3aliH cove-
TaeT B cebe XyL0KeCTBEHHbIV U NMPOMbILUNEHHbIA AU3aMH.
[uzaiiHep BbINOMHAET ONTUMM3ALMIO TPYAA B NOMELLEHMMU,
YNYULIAET HaBUrauMio B KPYMHbIX NOMELLEHUAX, paspaba-
TbiBaeT OpopM/IEHNE CMELMANN3NPOBAHHBIX MOMELLEHWI
(Hanpumep, cTyguii 3BYKO3anucK, KMHOMOHTaXKa, dotor-
padumu; aKkBanapKoB) COrNacHo 3anpocam KaneHToBs. [usai-
Hep ynpasaseT BCEM NpoLeccom opopmaeHNUa MHTEPbEP],
HaYMHaA C NJAHWMPOBKM MOMELLEHMUSA, OCBELLEHMUSA, CUCTEM
BEHTUAALMM, aAKYCTUKM, OTAENKW CTeH, W 3aKaHuMBasA
pasmelieHneM mebenn M yCTaHOBKOM HaBWUraUMOHHbIX
3HaKoB. [lM3allH WHTepbepa — 3TO NpodeccMoHanbHas
TBOPYECKas AeATe/IbHOCTb aPXMTEKTOPOB U AM3aliHEPOB NO
CO30aHMI0  OYHKLMOHANBbHOTO,  3PrOHOMMYECKOrO WU
3CTETUYECKOTO MPOCTPAHCTBA BHYTPU MNOMELLEHMS apXu-
TEKTYPHO-XYA0XECTBEHHbIMW cpeacTBaMu. B ausaitHe wH-
Tepbepa, Kak B YaCTU apXUTEKTYPbI, CYLLECTBYET MHOXECTBO
pasfIMYHbIX CTUAEN, KoTopble cOpMMPOBANUCE B Pa3/INY-
Hble ncTopuyeckmne 3noxu. CNUCOK MHTEPbEPHbIX CTUAEN
LIMpE, YEM APXUTEKTYPHDIX.

CBeTOBOW Au3aiiH, cBeToam3aliH (aHra.lighting design)
— 3TO HanpaBneHwe AusaliHa, basupyroweecs Ha TPEX
OCHOBHbIX acCNeKTax OCBELLEeHUA.

- DcTeTMYecKoe BOCNpUATME — BAXKHOE 3HayeHue
npv NPOEKTUPOBAHUN U peanmnsaummn ocBeL,eHna MecT C
OAUTeNbHbIM NpebbiBaHMEeM NtoAei: 30H OTAbixa, nap-
KOB, CKBEPOB, MarasmHoB, OBLLECTBEHHbIX 30H U apXu-
TEKTYPHbIX GOpPM.

- DProHOMMYECKMI1 acnekT — PpYHKLMOHANbHOCTb OCBe-
LLEEHMSA, CNOCOBHOCTL CBETA BAUATL HA PaboTocnocobHOCTD,
KomdOoPpT 1 3pUTENBHOE BOCTIPUATHE.

- JHeproadp¢deKTMBHOCTb — HeobX04MMO MOHMMATD,
HeT 1 nepeocBeLLEeHHbIX NoBepxHocTe 6e3 Becomon Ha
TO MPWUYMHDI; HET 1N OCBELLLEHMA NYCTbIX MecT 6e3 onpeae-
NIEHHOW CMbICIOBOW  HArpy3kW; He MpEeBbIaloT  /n
3HAYeHWA OCBELLEHHOCTU HEODXOAMMbIE NO HOPMATUBHBIM
OOKYMEHTaM WAW  ANA  BbIMNOSIHEHUA 3CTETUYECKUX U
bYHKUMOHaNbHbIX 33fay. Kaxkapll M3  nepeyncieHHbIx
aCneKToB A0/KeH ObITb YUTEH B paboTe cBeToaM3aliHepa. B
3CTETMYECKOM CMbIC/Ie CBETOAM3aNHEP AOMKEH MOBbICUTH
NPUBAEKATENbHOCTb OCBELLAEMOro MPOCTPAHCTBA, MOHATD,
KaK OB6beKT byaeT B3aMMOAEMCTBOBATb C OKPYMKAOLLMM
doHOM (CnMBATLCA WMAM BLIAENATLCA M3 HEro), Kakue
aMoumu npu 3Tom OyaeT Bbi3biBaTb cBeT. Heobxognmo
NMOMHUTb U TO, YTO 0OBEKT BYAET BUAEH HE TOIbKO HOYbLO,
HO W AOHEM; yuuTbiBaTb AHEBHOM cBeT M TpeboBaHWA
6e30nacHOCTM B HOYHOE BpeMS.
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CBETOBOW AM3aliH, KaK U apXUTEKTypa, He ABAAETCA B
OTAENbHOCTM HM  WMCKYCCTBOM, HM HayKoM, a cKropee
NPOW3BOAHOM OT HUX OTPAC/IbIO.

Fpaduueckuii gusailH — Xy[0XKeCTBEHHO-MPOEKTHaA
[eATeNbHOCTb MO CO34aHUI0 FaPMOHUYHOM U 3bPEKTUBHOM
BM3Ya/IbHO-KOMMYHUKATUBHOM cpeabl. [paduyecknin au-
3alH BHOCUT MHHOBALMOHHbIV BKNag, B Pa3BUTME COLMANb-
HO-3KOHOMMYECKOW U KyNbTypHOU cdep KuM3HK, crnocob-
ctBya GOPMMPOBAHMIO BU3YyasIbHOTO faHAawadTa cospe-
MeHHOCTW. Ero, Kak ANCUMNIMHY, MOXKHO OTHECTU K Ymcay
XYLO0MKECTBEHHbIX U MPOdECCUOHANbHbBIX AUCLMMNANH, GOKY-
CUPYIOLUMXCA HA BM3YaNbHOM KOMMYHMKALMKM U Mpeac-
TasfeHun. 1A co3gaHusa U KOMBUMHMPOBAHUA CUMBOJIOB,
M300paXKEHUA MAN CNOB WUCMONb3YIOTCA Pa3HOObpasHble
METOAMKM C Lenblo chopMMpoBaTh BM3YyasbHbIM 06pas
naen n nocnaHui. Mpaduyecknin gnusanHep MOXKET NoJib-
30BaTbcA  TMnorpadpckum  odpopmaeHvem,  M306pa-
3UTE/IbHbIM UCKYCCTBOM M TEXHWKOM BEPCTKMU CTPaHUL, AnA
npou3BOACTBa KOHeYHOro pesynbtata. [paduueckui
OM3aliH Kak TEPMMH 4acTo NPUMEHSAIOT Npu 0603HaYeHUmn
CcaMoro npouecca Au3ariHa, C NMOMOLLIO KOTOPOro CO3-
JAETCA KOMMYHMKaumsa, TaK W MNpu 0603HayYeHun npo-
AyKuMKn  (pesynbTatoB), KoTopasa 6Obina nosnyyeHa no
OKOHYaHMW paboTbl.

Kpome Bu3yasbHOro 06pasa, TeKcTa, NPOCTPAHCTBa,
rpaduyecknii AM3aiiH ocBaMBaET TakMe PeanbHOCTH, Kak
[OBVKEHUE, BPems, WHTEPaAKTMBHOCTb M OMepupyeT Bce
6onee pasHOObpasHbIMM CPEACTBAMM SKOHOMMUYECKMX,
MAPKETUHIOBbIX U KyNbTYPHbIX KOMMYHMKaLM. ObLuenpu-
HATOE MCMO/Ib30BaHME rpaduUecKoro AM3ariHa BKAOYAET B
cebs KypHasbl, peknamy, ynakosKy 1 Beb-amsait.

UHPopMaLMOHHbIN  an3aitH oTpac/ib AM3aliHa,
NPaKTUKA XY[OOMKECTBEHHO-TEXHUYECKOTO 0dOpMAEHUA U
npeacTaBAeHns PasiniHoM MHGOPMALLMM C Y4ETOM SProHO-
MWKM, QYHKLMOHA/bHbIX BO3MOXHOCTEM, NCUXONOrMYECKUX
KpUTEPMEB  BOCMPUATUA  MHPOPMALMM  YENOBEKOM,
3CTETUKM BU3YasIbHbIX GOPM NpeacTaBieHUs MHPOPMALLMK
M HeKoTopbIX Apyrux ¢aktopos. B MHOpmauMoHHOM
AV3aiiHe TPaAMUMOHHbIE M HOBble MPWUHLMNbLI AM3alHa
NPUMEHAIOTCA K npoueccy NpeobpasoBaHMA CAOXKHBIX W
HECTPYKTYPUPOBAHHbIX AaHHbIX B LLEHHYI0, OCMbICIEHHYIO
nHobopmaumto. C MOMOLLLIO KapTUHOK, CUMBOJIOB, LIBETA,
C/I0B NPOMUCXOAUT nepesada UAen, UANCTPaUMA AaHHbIX
WUAW BU3yann3aums oTHoLeHnn. OCHOBHOM Uenbio nHop-
MaLMOHHOIO Am3aliHa ABAAETCA ACHOCTb KOMMYHWUKaLMK:
COObLEHNE [O0MKHO He TO/MbKO 6bITb TOYHO MepesaHo
OTMNpaBUTENIEM, HO U MPaBUIbHO TMOHATO MOAyYaTesIEM.
NHpOopMaUMOHHbIN An3aiiH CTpouTcA Ha QYHKLUMOHA/IbHbIX
M 3CTETUYECKMX NPUHLMNAX.

NanpwadTHbIV AU3aiiH — MCKYCCTBO, HaxoAsALeecs Ha
CTbIKe TPEX HAaNPABNEHWI: C OAHOIN CTOPOHBI, APXUTEKTYPbI,
CTPOUTENLCTBA M NPOEKTUPOBAHMUSA (MHMKEHEPHBIN acnekT),
C Apyroi CTopoHbl, 6OTaHUKKU U pacTeHMeBoacTea (buono-
TMYECKUI acnekKT), U, C TPETbEN CTOPOHbI, B NaHAWAGTHOM
An3aiiHe UCnonb3yroTcA CBeAeHuA U3 uctopmm (ocobeHHo
M3 UCTOPUWM KynbTypbl) n  dunocodoun. Kpome Toro,

55

NaHAWadTHBIM  AM3aMHOM  HA3bIBAKOT  MPaKTUYeCcKue
OeNCTBMA NO 03e/IEHEHMIO U B1aroyCTPOMNCTBY TEPPUTOPUNA.
B oTAnuMe OT capoBOACTBA M OrOPOAHMYECTBA, OCHOBHAA
3a4a4a KOTOPbIX MMEET Ce/bCKOXO3AMCTBEHHYIO Hanpas-
NIEHHOCTb, NaHAWadTHbIN AM3aliH — 6onee 0bwan n yHK-
BepCanbHas gucumnanHa. [naBHas 3aga4va naHAWwadTHOro
OM3aliHa — co34aHWe rapMOHWUK, KPacoTbl B COYETAHUM C
yA06CTBaMM  UCMOMIb30BAHUA  MHPPACTPYKTYPbl 34aHWUN,
CrNakMBaHWe KOHGIMKTHOCTM Mexay YpbaHM3aLUMOHHbIMK
dbopmamu 1 NPMPOLON, 3a4acTyto OT HUX CTPALALOLLEN.

9Koau3ailH — HanpaBneHWe B Au3aiHe, yaensiouiee
K/OYEeBOE BHMMAHME 3almMTe OKpyXKalowenh cpedbl Ha
BCEM MPOTAXKEHUWN XKU3HEHHOrO UMKAa usgenuna. B pacyér
bepyTcA, B KOMMNJIEKCe, BCE CTOPOHbI CO3ZaHUSA, WUCMO/b-
30BaHMA W YyTUAM3aUMWM U3genus. IKoam3aiH, HapaBHe C
04YEeBUAHBIMM U 0ObIKHOBEHHBIMM TPEDBOBAHMAMM KPACOTI,
y£06CTBa M LeHbI, yaenset ocoboe BHUMAHME:

- MMotpebneHnto pecypcoB npu MNPOEKTUPOBAHUM,
W3roTOBNEHUW, UCMO/Ib30OBAHUMN U YTUAU3ALMM.

- MpoucxoxpeHuio matepuanos. B pacyer bepétca
MHOXECTBO aCMeKTOB, HauYMHAA C 3aWUTbl OKpYyXKatoLLen
cpeabl Mpov3BOAMTENEM M 3aKaHuMBaA CoblOAeHMEM
npae paboTHWMKOB Ha MPeanpUATUAX, KOPPEKTHbIM OTHO-
LeHneM K pepmepam 1 T.n.

- be3onacHOCTV B MCMNO/Ib30BAaHUW U3AEUA, OTCYTCTBUM
BpeAa 340pPOBblO, CBEAEHWUID K MUHUMYMY LLYMOB, BblO-
pOCoB, U3Ny4yeHus, BUbpaLmm 1 T. n.

- MpocToTe 1 6e30MacHOCTU YTUIN3ALMN, BOSMOMKHOCTH
NMOBTOPHOIO UCMNO/Ib30BAHUA MaTEPUANIOB C MUHMMA/IbHBIM
3KOJIOrMYECKUM yLLEPHOM.

dyTypopusaiiH (ot aHrn.future design — «ausanH by-
Aywiero») — HanpasfieHue B AM3aiHe, NPeBEeHTUBHO pas-
pabaTbiBatolee KOHUEMNUMM Au3aliHa, COOTBETCTBYHOLLME
cmbicnam byayuiero. Moaxos, GpyTypoamsainHa OCHOBaH Ha
byTyposiornyeckom MoaenmpoBaHnM M NPOrHO3MPOBAHUN
3BO/IIOLUMN  TEXHONOTWUIA, COLMANbHbLIX U KYAbTYPHbIX
M3MeHeHW B obliecTBe Oyaywero u OpuveHTMPOBaH Ha
NPOEKTMPOBAHME MHHOBALMI, afeKBaTHbIX Oyayliemy wu
aKTyanbHbIX gNA Hero. B pamkax ¢yTypoamsaitHa npoek-
TUPOBAHWE peLLIeHUN ABAAETCA NPEBEHTUBHbIM, TO ecTb
OHO MpeAHa3HaYeHOo He ANA HeEMe/IeHHOro BHeApeHUA, a
HaMeyaeT NepPCneKTUBHbIE MAEW W HanpaBleHUs B AM-
3aliHe, Npu3BaHHble AaTb 0Opasbl PeleHnit ona npoayK-
TOB, TEXHONIOMMI U B LLEIOM Cpeabl OBUTaHNA, OXKUOAEMBIX
B8 Oyaywem. OTganeHHoCTb ¢yTypoamsaliHa OT KOM-
MEepPYECKON BbIrOAbl PAacCMATPUBAETCA KaK BayKHasA ero
0COBEHHOCTb, KOTOPAA MOMET CNOCOHCTBOBATb M3MEHEHUIO
¢boKyca NPOMbIWIEHHOTO AM3aiiHa B LENOM C MapKe-
TUHIOBbLIX (3KOHOMMYECKUX, MPOU3BOACTBEHHbIX, 3KCMY-
TAUMOHHBIX) aCMeKTOB Ha CoUMaibHble, Ky/AbTypHble W
3KOJIOrMYECKME acneKTbl U 0bLLEeCTBEHHOE MPOLBETaHWE B
uenom. OAHMM U3 KpWUTEpWEB, MO KOTOPOMY MOMKET
oueHnBaTbcA 3IGPEKTUBHOCTL pelleHnin B GpyTypoamsaiHe
[0 VX BOMJIOLWEHWUA, MOXET ABAATLCA KPUTEPUIN NPUPOCTA
KaYecTBa KU3HW.
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3. 3AK/TIOMEHUE poaHuK, 2009.
PaccmaTpuBas pasHble GOpMbl M pasHoBuaHocTn au- 4. OTT AnekcaHgp. Kypc npombiwneHHoro ausaiiHa. 2005.
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THE BASIC VARIETIES OF DESIGN
G. Rokva, T. Kutateladze, G. Bagration-Davitashvili

Department of design and history of architecture, Georgian Technical University, 68°, M. Kostava str, Tbilisi, 0175,
Georgia

Resume: Design was developed in the beginning of XX century and has brought corrections in artificial “artifactual”
environmental organization. There were some problems, especially in its attitude to architecture. Now design exists in
various forms: industrial, operating systems, urban planning, architectural, social and others. Great importance have
traditional, folk forms in architecture and art, which today is called ethno-design. This forms answer the basic
principles and requirements of design (functionality, constructivity, manufacturability and form). The main problem is
deepening of knowledge of specialists in theoretical grounds of design.

Key words: design; architecture; interior; ecodesing; graphic design.
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GEORGIAN - ENGLISH — RUSSIAN DICTIONARY OF GENERAL TECHNICAL TERMINOLOGY

(ELECTRONIC VERSION)

B. Tskhadadze'*, E. Kuphunia®, K. Kveselava?, L. Tedeshvili?, Z. Tskhadadze®
lDepartment of social sciences, Department of the Interdisciplinary informatics, Georgian Technical University, 77,

M. Kostava str, Thilisi, 0175, Georgia

2Department of the Interdisciplinary informatics, Georgian Technical University, 77, M. Kostava str, Thilisi, 0175, Georgia

3Department of management system, Georgian Technical University, 77, M. Kostava str, Thilisi, 0175, Georgia

E-mail: zebede@rambler. ru

Resume: Our mobile group of specialists (humanities,
linguistic and technical), guided by this common goal and
taking into consideration the scientific-lexicographic works
existing till now, proposes to create, as a result of lexico-
logical-lexicographical, translation-comparative and specific
comparative research, an updated electronic version of the
technical terminological explanatory dictionary and deliver
it to the Georgian and non-Georgian scientific-intellectual
community. As indicated above, Georgian and foreign
specialists — students, editors, publishing houses and trans-
lators, scientific communities of technical and humanities
branches, internet users, wide consumer community have
been waiting for the printed and electronic versions of this
explanatory dictionary till now.

Key words: Georgian — English — Russian Dictionary;
electronic version; English terminology.

1. INTRODUCTION

The origins of Georgian terms and terminology start
from times immemorial (the pagan period), when the
consolidations of Georgian tribes acquired the features
of a state and cultural form.

The age-long and centuries-old Georgian literary
language is rich with many original and borrowed terms.
As regards the conception and development of technical
terminology, it is associated with the intrusion and
establishment of capitalism in Georgia from the second
half of the 19th century, with the activity of the Georgian
men of the sixties or “Tergdaleulni.” It was from the
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period of llia Chavchavadze and Niko Nikoladze and their
associates, through their activity, that there appeared,
were conceived and introduced into Georgian language
many concepts, terms, neologisms, dialectisms, poetic
licenses and expressions, phraseologisms and idioms,
calques, calqued word-forms (railway, rail (runway),
direction, content...). Since the twenties of the 20th
century the Georgian scientific terminology had reached a
new phase of development. From that time on, under the
leadership of academician Iv. Javakhishvili, upon the
foundation of Thilisi State University and attraction of
scientific manpower notions and terms had been created
characteristic for natural sciences, the research in which
extended even more in the thirties of the same century
(G. Gekhtman, G. Nikoladze, R. Nikoladze, N. Ketskhoveli,
etc.). Worth mentioning is the fact, that the Georgian
intellectuals of humanities were supported by the
substantial part of the representatives of technical
intelligentsia and with their direct participation during
decades and by joint efforts (with the linguists) a collective
work “Georgian Terminology” was created (whereas
earlier the Georgian technical society published the first
Georgian-Russian and Russian-Georgian Technical Dictio-
nary (1920-1921). By basic revision of this dictionary and
supplementing it with the terms of various sectors of
technology a new revised version of Technical Ter-
minology appeared in 1935, whereas in 1957 a more
complete version of the Russian-Georgian section of the
same dictionary was published (edited by Prof. V. Beridze,
Acad. R. Dvali and Associate Prof. R. Ghambashidze) and
its even more complete version came out in 1977.
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2. THE BODY OF THE ARTICLE

In the first decade of the third millennium the
existence of independent Georgia in open democratic
space, acquaintance with the Euro-American educational
and scientific culturological novelties required a new
vision and treatment (handling) of and approach to
Georgian terminology. The preparation and compilation-
creation of a trilingual general technical special electro-
nic dictionary, formulation-development of new princip-
les were put on the agenda and required special
consideration. The consumer space has increased several
times of primarily English, as international language and
of a technical explanatory electronic dictionary, taking
into consideration new technologies. Therefore, in our
opinion, side by side with Georgian and Russian termi-
nology it was expedient and necessary to add corres-
ponding English terminology. To this purpose a complex
group of specialists was formed (humanities-linguistic
and technical), who will ensure the creation of such
translation type general special dictionary and up-grade
it to the level of contemporary requirements.

In spite of the fact, that our scientists have made a
great contribution to the creation and up-grading of the
technical terminological dictionary (lv. Javakhishvili, Arn.
Chikobava, K. Lomtatidze, I. Gigineishvili, N. Ketskhoveli,
G. Nikoladze, R. Dvali, P. Tavadze, V. Gomelauri, Arch.
Dzidziguri, G. Choghoshvili, V. Chavchanidze, Arch. Elia-
shvili, V. Chkheidze, E. Nadiradze, G. Mikeladze, B. Saba-
shvili, A. Gangia, G. Chikhladze, I. Andriashvili, ets .), one
major thing remained as a drawback in their joint activity
during decades, namely: “The Technical Terminology
(Russian-Georgian Section)” existing till now was not
accompanied by any scientific-technical sectoral area of
verification-usage of a lexical unit. Regrettfully, due to
the trilingual characteristic of the electronic explanatory
dictionary in this project we can not express contex-
tually, with nuances the meaning of this, or that term
(which is not required from us by the Legal Entity of
Public Law Shota Rustaveli National Scientific Fund 2013
Grant Competition and the Project Proposal directed
towards the creation of Georgian electronic dictionaries;
nevertheless, in the case of an updated version we will
be confronted with such requirement). Whereas at the
current stage our trilingual explanatory dictionary stipu-
lates each lexicographic term with a respective sector,
with no context. In spite of this Georgian and foreign
technical community will be in possession of a full
electronic version of a completely new type of trilingual
Georgian-English-Russian  general technical specific
terminological dictionary. Thereby in Georgian reality
such dictionary is unprecedented and unique, for no
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analogue has been created (is available) till now. The
more so that our trilingual explanatory dictionary will be
supplemented with new terminological vocabilary and
concepts-terms (television-radio technique, telecommu-
nication, power engineering, construction, transporta-
tion machine building, metallurgy, mining and mining-
geological, architecture and design, light and heavy in-
dustry, automation, informatization, computer termi-
nology, internet, etc.).

Considering the present day requirements, following
the dictates of time and in compliance with them the
creation of this trilingual explanatory dictionary is unique
in the sense, that it may be equally useful for all —
specialists and non-specialists; it will be most helpful for
the wide Georgian, Russian and English language
readership.

As regards the topicality of electronic dictionary, it is
defined by modern and current requirements, new
technological challenges, the scientific spectrum interes-
ted in the subject, the more so that there have not been
till now in Georgian educational and scientific community
the electronic and printed versions of the updated
Georgian-English terminological explanatory dictionary.
Presently our goal is to create a version of the Georgian-
English-Russian terminological explanatory electronic
dictionary proposed by this project, which must replace
successfully such analogous bilingual, solid, printed
editions of the second half of the 20™ century, as “Tech-
nical Terminology (Russian-Georgian Section)” prepared
and published in 1957 and 1977, edited by V. Beridze, R.
Dvali, and R. Ghambashidze and the Georgian-Russian
Section of “Technical Terminology” published in 1982,
edited by R. Dvali and R. Ghambashidze.

Preparation of the electronic version of trilingual
Georgian-English-Russian explanatory dictionary is also
of immeasurable importance in Georgian educational
and scientific environment due to the fact, that the
Georgian and non-Georgian technical and humanities
community, as well as translation pools and publishing
and university houses, particularly our country’s stu-
dents and professors have been waiting for it till present.

Regretfully, the Georgian intellectual community is not
spoiled with the abundance of preparation and publication
of technical explanatory dictionaries, it is not spoiled with
many of such printed and non-printed editions and if
anything in this line has been published till now, neither of
them claims to be exhaustive. The more so that following
the 1990’ies the Soviet Union has ceased to exist as a
monolithic state and fifteen union republics it was
composed of have taken to road of independent state-
hood, reconstruction, national development and de-
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mocracy. Therefore topical and important for the Georgian
intellectual community became preparation and
publication of printed and electronic versions of new
(updated) general and special terminological explanatory
dictionaries. The Georgian intellectual community,
Georgian Academy of Sciences, universities, scientific-
research institutes hold special and worldwide international
lexicographic symposia (such as, for example, the second
International Symposium on Lexicography held in Batumi,
Georgia, on 18-20 May, 2012), but in spite of this, the
present day Georgian lexicography fails to meet on a
respective level of the challenges of preparation and
publication of printed and electronic versions of
lexicographic dictionaries. This is something we all are
aware of. notwithstanding globalization processes taking
place in the world and world economic crisis each country
has been trying during the last twenty years to be involved
in world integration processes. Our new-fledged country
does not fall behind this involvement in integration
processes. In the first decade of the 21" century several
special and general terminological dictionaries were
published, but all of them were issued on a local small scale
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and in small numbers by individual technical and
engineering sectors, while our joint project is of an updated,
complete and general terminological character, which
stipulates a new approach to neologisms, introduced into
and to word-terms established currently in the Georgian
literary scientific language, as well as recording synchro-
nously the change of meaning of a respective lexical and
terminological unit. To repeat, our joint project — lexi-
cological work — will be a comprehensive and improved
variation of the existing technical and information-
engineering terminologies from the view-point of electronic

version as well.

3. CONCLUSION

We believe that our proposed project of the electronic
version of “Trilingual Georgian-English-Russian Explanatory
Dictionary of Technical Terminology” will find its due place
among other electronic and lexicographic works. In this
context the goal set jointly by our mobile group and the
expected result of its joint realization will prove to be
unique and unprecedented in our scientific community and
life in general.
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rPY3UHO-AHI/TMMCKO-PYCCKUIA OBLLLEETEXHUYECKUIA CNTIOBAPD (9/IEKTPOHHASA BEPCUSA)
Lixapaase B.A.l, KynyHua E.I'.l, KBecenaBa K.Vl.z, Tepaewsunu I1.I'.2, Lxapanse 3.6.2

1,£|,e|'|apTaM9HT CoLManbHbIX HayK, FPY3MHCKNIN TeXHUYEeCcKUin yHusepcuter, Mpysua, 0175, Téuancu, yn. M. Koctasa 77
2Ll,enapTaMeHT WUHTEPAUCUMNINHAPHOM WHOOPMATUKKM, [PY3UHCKUI TexHUYecknin yHusepcutet, [pysua, 0175,
Téunucu, yn. M. Koctasa 77

3,£l,enapTalv\eHT cuctem ynpaeneHus, Mpy3nHCKUIM TeXHUYeCcKnii yHuBepceuTeT, Mpysus, 0175, Tounuck, yn. M. Kocrasa 77

Pestome: MpuHMMas BO BHUMaHME HOBble TEXHONOMMU, NOTPEBAAEMOCTb TEXHUYECKOTO C/10Bapa yBeAuYuaach B
Mupe. AHINIMCKAs TEPMUHOIOTUA UCNOIb3YETCA B MUPE BO MHOTUX f3blKax, BKAOYan PYCCKU. Hawe HamepeHue-
€034aTb COBMECTHYIO paboTy, MOAEPHM3UPOBAHHbIM TPY3UHO - @HI/IUACKO - PYCCKUN TOMIKOBbBIN C/I0Bapb' (3/1€KTPOH-
HYIO BEpCULO).

B 06/1acTb rpy3nHCKOM TEXHUYECKOM TEPMUHOIOTMN BONbLION BKNAA BHEC/IU FPY3UHCKME YYeHbIe.

Ha ocHoBe ux mbicsieli U Hale obluee BUAEHME. B TpexbaA3bl4HbIM TONKOBOM C/10Bape obecneyeHa cneundurKka ann
Bcex cdep. Karkpas u3 HayyHO-TEXHUYECKUX chep ByaeT 3anosiHeHa Ha Tpex fA3blKax TOJKOBOrO C/I0Baps HOBOM
TEPMUHONOTUM.

FPy3nHCKOE TeXHUYecKoe coobLecTso 6yaeT MMeTb COBEPLUEHHO HOBbIM TMM CAOBapPA Ha TPEX A3blKax: rPy3uHC-
KOM, aHM/IMIMCKOM, PYCCKOM, KOTOPbIN npeactasaseT coboi NOHY0 3NEKTPOHHYIO BEPCUIO cneundruyeckoin TexHN-
YeCcKol TepMMHONOMMM, OTBeYatoLLen TpeboBaHMAM LUMPOKOTO Kpyra ynutaTtenei.

KnioueBble cnoBa: Py3MHCKO-aHIIMNCKO-PYCCKUIA TEXHUYECKMIA CNOBApPb; SNEKTPOHHAA BEPCUS; aHTIUIACKaA Tepmu-
HosorKA.
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UDC 801.55
SECONDARY NOMINATION AND COMPONENT ANALYSIS OF WORD

N. Gamkrelidze
Department of liberal sciences, Georgian Technical University, 77, M. Kostava str, Thilisi, 0175, Georgia

Resume: There is represented problem of secondary nomination in plane of component analysis of word in a
lexical-grammatical system of language. In comparable plane there are elicited archesemes and differetial semes.

Key words: metaphorical nomination; primary nomination; secondary nomination; idiom; symbolization; frame;
archeseme; differential seme; associative icon; neutral equivalent.

YK 801.55
BTOPUYHAA HOMUHALMA U KOMNOHEHTHbIA AHA/IU3 CNIOBA

Framkpenunase H.O.
JenapTameHT nnbepanbHbix HayK, FPY3UHCKUIA TEXHMYECKUI yHUBepcuTeT, Mpy3ua, 0175, Téunumcu, yn. M. KoctaBsa, 77

Pe3tome: B cTatbe paccmaTpumnBaeTCcA npo6nema BTOpMHHOVI HOMUWHaUNN B N/laHE KOMMNOHEHTHOIo aHa/1In3a CnoBa
B HEKCMKO-FpaMMaTMHeCKOVI cucTeme A3blKa. B conocTtaBntenbHOM nNaaHe, Ha OCHOBE KOMMOHEHTHOMO aHanM3a C/0Ba,

BblAB/N1EHbI apXncembl U ,D,Vld)d)ep(EHLl,Malleble cembl.

KntoueBble cnoBa: metadopuyeckas HOMUHALMA; NePBUYHAA HOMUHALMA; BTOPUYHAA acCOLMATUBHAA MKOHA;
HEeNTPasibHbIA SKBUBA/EHT.
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UDC 801.55
DYNAMICS OF FIELD THEORY IN THE ASPECT OF LEXICAL SYSTEM

N. Gamkrelidze
Department of liberal sciences, Georgian Technical University, 77, M. Kostava str, Thilisi, 0175, Georgia

Resume: This study represents dynamics of ‘field” theory in aspect of lexical system. There is considered progress
dynamic of semantic field and basic principle in lexical semantics system of lamguage. There are differentiated markers,
wich secure integrity of “fields”and determine funktionall meaning of lexical unit in the structure of semantic field.

Key words: lexical system; semantic field; conceptual field; syntactical field; frame; structure of meaning;
synchronism; diachrony.
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Pe3stome: PaccmaTpuBatloTca AMHAMMKa Pa3BUTUA TEOPUMN MONA U OCHOBHbIE NPUHLMUMbI B IEKCUKO-CEMAHTUYECKOM
naaHe A3sblKa. Takxke anddepeHLMpoBaHbl MapKepbl, obecrneymBatowme LLEAOCTHOCTb Noas M obycnosauBatoLme
MecTO M QYHKUMOHANbHOE 3HaYeHMeE JIeKCUUYECKOW eaAMHULbI B 0BLLEN CTPYKTYpEe CeMaHTUYECKOro noas.
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UNSTEADY ROTATION PROBLEM ON INFINITE POROUS PLATE IN THE CONDUCTING FLUID
TAKING INTO ACCOUNT MAGNETIC FIELD AND HEAT TRANSFER IN CASE OF VARIABLE ELECTRIC

CONDUCTIVITY AND INJECTION VELOCITY
L. Jikidzel*, V. Tsutskiridze?™”

1Department of engineering mechanics and technical expertise of construction, Georgian Technical University, 77, M.

Kostava str, Thilisi, 0175, Georgia

2Department of mathematics, Georgian Technical University, 77, M. Kostava str, Thilisi, 0175, Georgia

E-mail: levanjikidze@yahoo.com, b.tsutskiridze@mail.ru

Resume: By using, the method of successive approxi-
mation, there was studied the unsteady rotation
problem on porous plate in the conducting fluid taking
into account the magnetic field and heat transfer with

variable electric conductivity o = o, T and injection ve-
0

locity vy, =0y —
0
To determine the thickness of the dynamic and
thermal boundary layers, differential equations are
obtained and exact solutions are found in special cases,
when the injection velocity varies according to different
laws and between the thicknesses of a functional
dependence of the form &7 (1) = y5(t) .

All physical characteristics of the flow are calculated.

Key words: flow, conductivity; injection velocity;
magnetic field; porosity; heat transfer; boundary layer.

1. INTRODUCTION

Injection of fluid through the plate is used to reduce
the growth of unstable perturbation in the boundary
layer and delaying its separation. It can also serve, as an

67

effective means of intensifying processes, that use heat
transfer [1, 2].

In [3, 4, 5] by the method of successive approxi-
mation we studied the unsteady rotation problems of a
infinite porous plate in the conducting fluid; with the
falling stream of the fluid on the plate and the
simultaneous rotation of the plate and fluid, taking into
account the magnetic field and heat transfer.

In [6] we studied a similar problem in case, when the
electric conductivity is a function of temperature.

2. THE BODY OF THE ARTICLE

In this paper we studied, by means of the method of
successive approximation, the unsteady problem of the
motion infinite porous plate in the conducting fluid with
account heat transfer and magnetic field in the case,
when the electric conductivity and injection velocity are
functions of temperature.

The influence of dissipative effects on the fluid flow and
heat transfer are negligibly small and the intensive injection
leads to a significant reduction of the radial velocity of the
fluid near the plate and the temperature difference in the
main stream and the plate is relatively small.

With this in mind, to solve the problem, we use the
following system of equations of unsteady motion of a
conducting fluid in an uniform magnetic field and the
energy equation:
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2 2
)
ou, r@ur Zaur __(p__i@Jrv Av, o _O'BOU”
ot or oz r por r2 P
ov, ov ov, UL %) 2
2 +o, +o,—2+L L =v| Av, -—2 —O'Bouw
ot 0z r r? P
ov, r ouv, ] ov, l@+AUZ, (1)
ot or 0z p 0z
oy, s ov, —0,
or r 0z
T (GT T GTJ
A—=p Co| ——+U,—+1,
oz ot o ‘oz
? 10 & . .
where A——+—— L, (r,zt), u(/,(r,z,t), U,(r,z1t) are the components of fluid velocity, T - tempe-

ot ror o

rature, C - is heat capacity for constant pressure, A -thermal conductivity, o -coefficient of electric conductivity, L -

viscosity, 0 -density and B, - the magnetic field.
System (1) must be integrated with the following initial and boundary conditions:

t=0, o :U(p:z)z:(), T=T,(z20),
t>0, z=0, u =0, v,=50, v,=-v,, T=T,(0,1), (2)

z=0, v, =0, v,=0, T=T,.
Here v, -injection velocity, S-parameter rotation, w(t)-angular velocity of the plate, T, -temperature of the

plate and T, - temperature of the fluid away from the plate. Solution of (1) is thought in the form:

U = a)Orf (773t’)7 U(p = a)()rq(nrt’)r L, = v l/a)() [9(7731’-')_0\;\[]3

f (3)
z= | , tU=at, ot)=w0't), v,=voyv,, P=-—pve,p'(n,t).
@

We assume, that the conductivity and injection velocity are variables depending on the temperature, in the form of

T

o0 o0

Using (3) and (4) into (1) and for use befitting unprimed quantities, we obtain the following system of equations:

2
%—E+L uoﬂ—mzf =gi+f2—q2,
on- ot T, 677 on
2
M—@+T -m’q g—+2fq,
on* ot T, a
2
P _ OG-y —a—%wja—g—u—oi i R L (5)
on °T,) on on T, 0n on) T2 on
og U_OaT_zf’
on T, on
2
OT _p [T g _tuglT)
on ot on T, On

-Prandtl’s number.

2
c
where m? _ o8 and R, -

PD
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To determine the thickness of the dynamic and thermal boundary layers, formed in the rotating plate, with the

asymptotic layers considered the layers of finite thickness, which will change over time. To determine them we use
the following terms

0 oT
n=6t), =0, n=or(t), =0 (6)
on on

Thus for the solution (5) we have the following initial and boundary conditions:

t=0, f=g=g=0, T=T,(7.0. &0)=0, &(0)=0,
t>0, 7=0, f=0, g=swt), g=0, T=T,(0,),
n= o, f=0, q=0, Mo, 7)
on
n=s®, T=T,, L=o.
on

Problem (5)-(7) will be solved by successive approximation and let us search solutions of this problem in the form
of series

f :Z fk(’]nt) s q :qu(ﬂnt)a g :ng(n>t)a T :ZTk(not) (8)
k=0 k=0 k=0 k=0

To determine the unknown functions required only the first two approximations. Options f,, ¢,, Gy, Ty,
fi, O, 0, T, respectively are solutions

) ) , n=0, f,=0, g =so), T,=T,(0),
g, Ty Tho_, n=5t. f,=0. =0,
on’ on’ on’ ’

77:5T(t)’ TO:Toos

2

’ le Z%_T_O(Uo%_mz fo}"'goﬂjL fé —ds.

on o T, on on

azq aq T aq 77=0’ f1=09 QI=07 T1=07
1_% Yo 0

0
e S ma e B ta, ot -0 a0

* n=o6r(t), T, =0,
oT, oT, oT,

2+ 9o : _U_OTO_O >
ot on T, on

o°T,

> =R
on
and functions g,and g, determined from the expressions

n n
{29 _ | 2l
gO_I(Tw oc 2foj dg:gl—.!(.rw oc 2f, | de.

0

Functions f,, @, 9o, Ty, f;, G, g, T, areasfollows:

f0:09 Gy = Sw [1_%]9 g():

v, o
. 7, TO = 77+TW’
T, 5 5

2 2/ 4
So'[n° 4 3 2
f=—2 203 6n®-367 |,
1 I [52 577 n 77}
2 4 o3 2 ' 3 2 swT 2
g o-_sedin” &\ |msef 0 Tw| fe)| (2 0 |, SOWwflo no) |20, |
6012 12 T, & o B 6 6 T, (s 2 2

oo o) (0 & ) (uon ) (v s |, S at s s
Tyl ) L6 6\ a2 27 6 (567 o 2T
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r-p Hﬁj [ﬂ_ﬁn](iﬂj [i_ﬁnﬂ,
als )6 6 T.6 ot 2 2
where =T, -T,

To determine the unknown thicknesses d(t) and J; (t) use the condition (6) continuous transition of velocity and

temperature boundary layer velocity and temperature of the external flow, assuming that they are functions of time only.
To determine the thicknesses of the dynamic and thermal boundary layers, we obtain the following system of
equations:

, , 2, o3
(52) + {rriTW -2(Inw) } PN 300 Tw 5 =6,
2 ' 4 3 aTW 2 3UOTW _ 6
(&r) - {Z(Inﬁ) po ] BT S =
Let us consider some special cases, when it will be possible to obtain an expression &5 (t) explicitly:
a) vy = Bror(t), where Br =const . Then from the second equation of (9), we obtain the following differential
equation:

T

2y 38T 35T, 2_£
6?) {zam e —w} 5

The solution of this equation can be written as:

[38T 38T ]drt J[gﬂ_mﬁwj der
5T2(t) :@ T, _[ 0da T, dr.
r o0 °
In particular, if & =const, then
_ 3T,
o) = 2T, l-e T» .
BrTuR

1oT 6

b) If pr = (l 6) + oo , then for any O(t)we have: & (t) = = t.
r

T, oT,
c) If the injection velocity is chosen as: v, = 3T (2(1 0) + 3 P J It (1), then to determine the thickness of the

w
thermal boundary layer we obtain a simple equation
[51- (t)] , whence & (1) = s t.
P’ P

r r

Considering the case, when the thicknesses between J(t) and J;(t) there is a functional relationship of the form
o1 (t) = yo(t), where y =condt .
a) Let us assume that v, = B5(t) . Here [ is a constant. Then to determine the dynamic boundary layer, from the

first equation of (9) we obtain the following differential equation:

2' TW 2y-1 _ ' ﬁ 2 _
(5 ) {f(_zy mz+3,6’j 2(1na))+2}/} 52 =

which solution can be written as follows

J[T [2}/ lmz+3ﬂ]+ﬁ} drt j[h[£ﬁ+3ﬁ]+ﬂz} da
S2(t) = 6 (tye -0 7 oL gl 71 ar.

b) If ® = const and 6 = cONSt, then we obtain
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6

o) =

T

o0

n’

T"V[%mz +3,B]+
2y 2y

2
T
c)If ®=const and S = —?—(Ti+2}/—lJ , then for any 6(t) , we have: §(t) =/6t .
Y

w

If the obtained expressions &(t) and Jr (t) calculate the circumferential component of shear stress - 7, , moment

of resistance to rotation of the plate - M, moment coefficient of resistance - C,, and heat transfer coefficient- N,

we have:
a) for the district component of shear stress

pSar v, 12+m2T

0 5°

Top =—

» 12 s T

0

b) for the moment of resistance of the plate

_ Sa)«/va)o R* 12 m°T,

W[T

w

é' T

0

c) for the torque coefficient of resistance

0 5°

C, - TS 2 mT[

6(02\/— T,

d) for the heat transfer coefficient

3. CONCLUSION

From the above formulas we can easily discern the
influence of the magnetic field, injection velocity of the
fluid, angular velocity of the plate, Reynolds and
Prandtl’s numbers on the physical characteristics of the
flow and heat transfer.
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YK 008

BPALLATE/IbHOE ABUXEHWE BECKOHEYHOI NOPUCTOMW NNACTUHBI B MPOBOOALLEN
XUOKOCTU NPU NEPEMEHHOW CKOPOCTU OTCOCA U KOG OULIMEHTE
3/IEKTPOMNMPOBOAHOCTU C YHETOM MATHUTHOIO NOJ/1IA U TENJIONEPEAAYU

Axukupgse J1.A. Y Lyukupuase B.H. 2

1,£|.enapTaMeHT WUHXXEHEPHOM MEXaHUKM U TEeXHWYECKOMN 3KCNepTusbl CTPOMTENbCTBA, [PY3MHCKMI TeXHUYECKui
yHuBepcuter, Ipysus, 0175, Téuancu, yn. M. Koctasa 77

2,£|,enapTaMeHT MaTemMaTuKu, FPY3NHCKUIA TEXHUYECKUI yHuBepcuTeT, Mpy3us, 0175, Touancm, yn. M. Koctasa 77

Peslome: MeTogomM MoCNefoOBaTE/bHbIX MNPUBAMMEHUI M3yYeHa HecTauMoHapHasa 3a4adva BpaLlaTe/bHOro
ABUKEHMA BeCKOHEeYHOM NMOPUCTOM NNACTUHbI B NPOBOAALLEN MUAKOCTU C YHETOM MarHUTHOrO NoAs U Tenaonepeaaym

T T
npu nepemMeHHOM Ko3dduLMeHTe 3N1eKTPONPOBOAHOCTU O = O T_ M CKOPOCTU OTCOCa L, = Uy T_
0 0

[na onpefseneHns TOAWMH AMHAMMYECKOrO M TEMJIOBOrO MOrPaHUYHbIX C0EB MNoayyeHbl AnddepeHumancHble
ypaBHEHUA U HaWAeHbl UX TOYHbIE PELIEeHUs B YACTHbIX C/y4asX, KOr4a CKOPOCTb OTCOCa MEHSieTcs Mo PasHbiM
3aKOHaM W MeXay TOLMH MOrpPaHMYHbIX CNOEB cyllecTByeT 3aBMcMMOCTb Buaa O (t) = yo(t). BblumcneHsl Bce

¢M3VI‘-I€CKM€ XapPaKTEPUCTUKN TeYeHUA.

KnioueBble cnoBa: TeyeHne; NPOBOAMMOCTb; CKOPOCTb OTCOCA; MarHUTHOE MoJie; NOPUCTOCTb; Tenionepenaya;
NOrpaHWnYHbI CNOM.

Submitted 16.06.14
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333MM05 BsYMMIMYdME!

Logdo®mz39eml 39dbo3zmdo bogzgMLoGgBHol Lsdgsboghm FOMIgdol 3M9dmEro SGHOL

(9RIO0MIOMO 39MH0MEMWO 25dm (3905, MmIgmwog 39dmo3gds Hgwofiodo mmbxgH
(306390 BmIgMo Mmoozl 39Mom©L 1 00630M0sb 31 ds6Eodg, Igmeg bmdgemo — 1

33600w0sb 30 0360LsdY, Iglsdg bmdgMo — 1 03wolos6 30 bgdEgddMsdg s dgmmby
-1 g GHmIdH06 31 ©9399065800Y).

369990l 6036 gdss 3936096M900L 456306900l bgardghymds, dgabogMms o
139305oLEBHMS J0gH dM3M390I0 b0 Fowg3g00L, godm33wg350ms oloergdols s

390093990L M39MH5E0Es© godmdz9ybgds.

LEHOG09d0L JoEgds FgodEgds JsMmIem, bl s MM 96909 (J39Ybgds
600650l 9b5DY).

533M6OL 99deos MW MO0 BEsEH00L dmfrmEgds.

LodommM39eml  39dbozmeo  MbogzgMlodg@ol  ™sbsddMMmIgmomzol  LEs@Eool
3590d3996905 Moo,

UGG 93BMMMS MMEIBMBS byl 56 MBS 509d5EJOMPIL.

36909 do 4399600905 LGoE0gd0 sboro d93bogMmEo 33¢93900L F9ggd0L Falobgd
39900930 09MOHOME0 S 259MY9bgd0mM0 MO0l Jobggom:

e 399690 Md

* 960689H039 HII3MdIb0gs30s

o LSBM-a9MWMY0d

e JodomM0 39dbmeErmy0s, 39@OIOHR0S

e BHMBL3MOEG0, B564565008F9bgdMdS

o 56MJ40B9JBHMO, MOHdBOLEH03IS, COBs0bO

e 00%BbgLobgobgMObO

o 0636353035, BoOM30L LobEgdgdo

e ©0B50b0L LygHDITMOOLM L3

o 53030 393609690900l s doMLOLEHIIGOOL 0bgobgHobyo

300035HMdm B539EB0YOHM LESEHO0L QoxMMTJdOL Hall:
e 65960l IMEmEmds 4oboloBzMds A4 3mGmTsGoL Jowswrol 1,5 0b@gMzowmom

6599300 5-7 9439000 (30630930 2 L) BobsHgdol, M95303900L, FBOOWGdOL s
@0 EJOGHMOOL BodMmbosmzoerom;

74



L& I-0L ‘dA(M3Id0 — TRANSACTIONS OF GTU — TPYAbI ITY Ne3 (493), 2014

e UESH0s 9LEOmMEgdo Mbs ogml DOC gsools Lsboom (MS-Word) Bsfgdowo
6900L30geM B5gboE® Bo@sMgdgwby;

e J5MMo 3H9duGHolmzol godmoyqbgm dMog@Ho — Acadnusx, Bmds 12;

e 0b63oLIMH0 s OO GgduBob IGonEo — Times New Roman, bmds 12;

e UE9GH00L 1530 Mbs 390(39309L 8999 06RMMBs305L:

= 993-b (9960396b500m60 smiogso 3005b0g035309);

= 933¢™M0L/533MMg00L Lobganls, 5ol Lobgwls, 2356U;

= 533MOM0L/533HMMgd0L 9egdGHO™MbMmo mbEGol dolsdsGmmL s LogmbEoddm
GHILIB6L;

" 093563539630l olabgrgdsl Lodogy 9bs%by;

= 153396dM Lo@yzgdl Lydogg 9bsby.

e UA9H05do J39L5m9mMgd0m A50M 3390000 Mbs 0gml Jgbogoo, doMomso bo-
Dowo s sb33bs;

e B5bsBgool b BMmEHMYdoL 3mI309EIOHMWO 35005630 FglBEgdYwo Mbs ogml
TIFF gm®ds@do qomBggsomdom 150 dpi;

o UBAoH05L Mbs sbargl MH9Bomdg JoOrmmem, 0bawolivé s MMl 9690bY;

e UESH0s dgp9gboeo mbs oymlb FoabogMos, LHM®IEY30wgdols s G9Mdo-
Bmermyool s330m, LEGoWOoLEHMMHO s 39gbo3Mm0 F93MTGdOL Qo69dy;

o 393GMEM0/533HMM9d0 35LIbL 53908L LGSEHO0L B0bssOULS s bomolbby.

30035HM30 LESGHO0L HoMmBMEgboL30L BoFoMH™M M 39dgbE 300l BodmMmbomgoml:

e MO0 MY9;396%00;

o 353MWAHIGHOL  LHogmmme 9du3gOHGms  IMRMIM030 3mdolbool Lb™Aol mddols
5dmbsg®o;
o B93M0GHIBHOL 96 3035009 gdoL Lgdobs®ol mJdol sdmbsfgeo.
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To the authors attention!

Transactions of Georgian Technical University represents reviewed, periodical edition, which
there is published four times in year. (the first number includes the period from 1 January to 31
March, the second number - from 1 april to 30 June, the third number - from 1 July to 30 September
and the fourth - from 1 October to 31 December).

Purpose of collection is assistance of science development, new achievements of scientists and
specialists, operative publication materials and results of scientific researches.

The articles are accepted in Georgian, English and Russian languages (are published in original
language).

Author is allowed to present only two articles.
The publication of articles for the workers of Georgian Technical University is free of charge.
The amount of authors of article mustn’t exceed 5.

In transactions are published articles about new results of scientific researches according to the
following theoretical and applied sphere:

e Building

o Energetics, telecommunication

e Mining-geology

e Chemical technology, metallurgy

e Transport, engineering industry

e Architecture, urbanist, design

o Business-engineering

o Informatics, systems of management

o International design school

e Agrarian sciences and biosystems engineering

There is offered the rule of official registration of scientific articles:

e The volume of work is determined A4 paper size at 1,5 line spacing 5-7 printed page (margins -
2cm) draughts, diagrams, tables and a list of literature;

o The article should be carryed out in form file DOC (MS-WORD), written down on any magnetic
carrier;

o For Georgian text is used Acadnusx font, size 12;

o For English and Russian texts is used font - Times New Roman, size 12;

e The beginning of the article should contain the following informations:
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= UDC (Universal Decimal Classification);

= Name, surname, of author/authors;

= E-mail and contact telephone of author/authors;

= The name of department in all three languages;

= Key words in all three languages.
In the article with subtitles should be isolated introduction, the body of the article and
conclusion;
Computer version of pictures or photos must be done in size TIFF with the recognition 150 dpi;
The article should have resume in Georgian, English and Russian languages;
The article should be written correctly, with the observance terminology, without stylistic and
grammatical mistakes;
Author/authors are responsible for content and quality of article.

There is offered the following documentation for the article presentation:
e Two reviews;

o Extract from the minutes of a branch commision meeting of faculty learned experts;
o Extract from the seminar minutes of faculty or direction.
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K cBenennio aBTopos!

COOpHHMK HaydHBIX TpPYAOB ['py3MHCKOTO TEXHHYECKOTO YHHBEpPCHUTETa SIBIETCS pedepu-
POBaHHBIM TMEPUOAMUYECKUM H3JaHHEM, KOTOPOE BBIXOAMT B CBET YETHIPE pa3a B roj (IEpBbIH
HOMEp BKJIIOUYAET nepuos ¢ lauBaps no 31 mapra, BTopoiit HoMmep — ¢ 1 anpens o 30 uroHs, TpeTuii
HOoMep — ¢ 1 utonst mo 30 ceHTa0ps u ueTBepThIid — ¢ 1 okTa0ps o 31 nexadps).

Ha3nauenune cOOpHHMKAa — COAEWUCTBUE PA3BUTHUIO HAyK, HOBBIX JOCTHXKEHHH YYEHBIX H
CHELMAINCTOB, ONIEPATUBHAS ITyOIUKAIMS MATEPUAJIOB U PE3YJIHTaTOB UCCIICOBAHUM.

[IpuHMMAaIOTCS CTaThH HA TPY3UHCKOM, QHTJIMHCKOM M PYCCKOM sI3bIKaX (IyOIMKYIOTCS Ha S3bIKE
OpUTHHATA).

ABTOpP MOXET MPEACTaBUTh TOJILKO JIBE CTAThHU.
s cotpyiHUKOB [ py3MHCKOTO TEXHUYECKOTO YHUBEPCUTETA CTAThU IYOIHMKYIOTCSI OECIUIaTHO.

KomnyectBo ABTOPOB CTATbU HEC NOJIKHO MPCBLIIIATH 5.

B cOopHuke mneuaTaroTCsi CTaTbH, KacarolIMecss HOBBIX pe3yJlbTaTOB HCCIEIOBaHUM IO
CIEIYIOIIMM TEOPETHUYECKUM U MPUKIATHBIM OTPACIISIM:

e CTpouTenbCcTBO

e DHepreTuka, TeJI€KOMMYHUKALUN

o ['opHOE neno-reonorus

o XuUMUHYECKasi TEXHOJIOTUS, METAJLTyprus

o Tpancnopr, MamIMHOCTpPOEHKE

e Apxurekrypa, ypOaHUCTHKA, TU3alH

e bu3Hec-uHXEHEepUHT

o Hudopmaruka, cCTEMBbI yIIpaBICHUS

e MexayHapoaHas IIKOJIa Tr3aiHa

e HXeHepUHT OrpapHBIX HAYK U OMOCUCTEM

[Ipenmnaraem nopsiok ohopMiIeHUsT HAYYHBIX CTaTeH:

e OOwveM pabotel ompenensercs (opmatom Oymarm A4 c wuHTepBasoMm 1,5, 5-7 medyaTHBIMH
CcTpaHuIaMu (mmoJyii = 2cM), C MEPEYUCICHHEM PUCYHKOB, 'paMKOB, TaOIUIl U CIHCKA JIUTE-
paTypsl,

e CraTths moipkHa ObITH BbIMoOJIHEHA B Buie (aitma DOC (MS-Word), 3anmucanHoro Ha Jr0O0M
MarHUTHOM HOCHTEJIE;

e JInst Tpy3WHCKOTO TeKCTa ucnonb3yercs mpudt Acadnusx, pasmep 12;

e Jlnsg aHTIUHCKOTO U pycckoro TekcToB — mpudt Times New Roman, pasmep 12;

e B Hauane cTathu JOJDKHA COAEPIKATHCS Cienyromas HHopMarus:
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YJIK (YHuBepcanbHas qecsiTHUHAs KiIacCUpUKaIus);

= Damuius, UMs, OTYECTBO aBTOPA/aBTOPOB;

= AJpec 3JIeKTPOHHOU MOYTH aBTOPA/aBTOPOB U KOHTAKTHBIN TeNE(OH;

» HaspaHue nenapramMeHTa Ha TPEX S3bIKaX;

» KiroueBble clloBa Ha TpEX SA3BIKAX.
B cratbe noazarosioBkamu cienyeT BbIICINTh BBEIEHUE, OCHOBHYIO YaCTh U 3aKIIIOUCHUE;
KommpioTepHblii  BapuaHT pUCYHKOB WM (OTO JOMkKeH ObITh BbIMonHEH B ¢dopmare TIFF
pacriozHaBanueM 150 dpi;
CraTbs OJKHA MMETh PE3IOME Ha IPy3UHCKOM, aHIVIMHCKOM U PYyCCKOM SI3BIKAX;
Cratbs nomxkHa OBITh HamMCaHa T'PAaMOTHO, C COOJIOACHHUEM TEPMHUHOJIOTUH, 0€3 CTHIIHC-
TUYECKHUX U TPAMMATHYECKHUX OIINOOK;
ABTOpP/aBTOPBI OTBETCTBEH/BI 32 COJCPKAHUE M KaYECTBO CTAThH.

I[J'IH MNpeaACTaBJICHUA CTAaTbU HGO6XOI[I/IMI)I CJICAYIOUC TOKYMCHTEI:
e JIBe peneH3uu;

e Brimmcka u3 mpoToKosia 3aceiaHus OTPACIEBO KOMUCCHU YUCHBIX IKCIIEPTOB (PaKyJIbTETa;
e Brmmicka u3 mpoTokona cemMuHapa (hakyJIbTeTa WIH HAPaBICHUSI.
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