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SCIENTIFIC HERITAGE OF NIKOLOZ MUSKHELISHVILI
Revaz Bantsuri

A. Razmadze Mathematical Institute of
Iv. Javakhishvili Thbilisi State University, Tbilisi

The lecture mainly deals with acheavements of N.
Muskhelishvili and his followers in the plane theory of elasticity.
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INCREASING OF RELIABILITY OF PLATES
BY NEUTRONIC IRRADIATION

M. Bibiluri, N. Charkhauli, G. Rekhviashvili,
N. Pailodze, R. Tskhvedadze,
Georgian Technical University, Tbilisi
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TWO-DIMENSIONAL STATIC PROBLEMS OF
THERMOELASTICITY WITH MICROTEMPERATURES

Mikheil Basheleishvili, Lamara Bitsadze
Ilia State University, Tbilisi
lamarabits@yahoo.com
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VIBRATION PROBLEMS FOR CUSPED PLATES ON A
BASIS OF THE REFINED THEORIES

Natalia Chinchaladze
Iv. Javakhishvili Thbilisi State University,
I. Vekua Institute of Applied Mathematics, Tbilisi
chinchaladze@gmail.com
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The investigation of cusped elastic prismatic shells, in particular
plates, takes its origin from the fifties of the last century, namely, in
1955 1.Vekua [1]-[3] raised the problem of investigation of elastic
cusped plates, whose thickness on the whole plate or on a part of the
boundary vanishes. Such bodies, considered as three-dimensional
ones, occupy three-dimensional domains with non-Lipschitz
boundaries, in general. In practice, such plates and beams are often
encountered in spatial structures with partly fixed edges, e.g.,
stadium ceilings, aircraft wings, submarine wings etc., in machine-
tool design, as in cutting-machines, planning-machines, in
astronautics, turbines, and in many other areas of engineering (e.g.,

9


mailto:chinchaladze@gmail.com

GMU Annual Meeting 2010

dams). The problems mathematically lead to the question of posing
and solving of boundary value problems for even order equations and
systems of elliptic type with the order degeneration in the static case
and of initial boundary value problems for even order equations and
systems of hyperbolic type with the order degeneration in the
dynamical case (for corresponding investigations see the surveys in

[4], [5], and also I.Vekua's comments in ([3], p.86)). Some

satisfactory results are achieved in this direction in the case of

Lipschitz domains but in the case of non-Lipschitz domains there are

a lot of open problems. To consider such problem is a main part of

the objectives of the present talk. The talk is organized as follows:

1. In the first section special flexible cusped plates vibrations on
the base of the classical (geometrically) non-linear bending
theories (the system of equations of the classical geometrically
nonlinear bending theory of isotropic plates in static case can be
found, e.g., in [6-7]) is investigated;

2. In the second part concrete problems for cusped plates for
Reisner-Mindlin type models are studied (case of constant
thickness is considered, e.g., in [8]);

3. In the third part a fluid-solid interaction problem is considered.

Acknowlegment. This work was supported by Rustaveli NSF grant
for young scientists No.2/3-08
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CONSTRUCTION, HISTORY OF DEVELOPMENT, NEW
POINTS OF VIEW, AND MATHEMATICAL MODELS

Guram Gabrichidze
K. Zavriev Institute of Structural Mechanics and Earthquake Engineering,
Thilisi
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FORMING OF SELFREGULATING WING-SHAPED SAILING
CATAMARAN TRACTION FORCE AND ENSURING OF

STABILITY

Archil Geguchadze, Enuki Gabunia
A. Tsereteli State University, Kutaisi
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SEAPORT SYSTEMIC ANALYSIS OF HANDLING
EQUIPMENT ON THE EXAMPLE OF LOADERS

Vaja Gogadze
A. Tsereteli State University, Kutaisi
vajagogadze@rambler.ru
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ON MATHEMATICAL MODELS AND NUMERICAL
ALGORITHMS FOR SOLUTION OF SOME PROBLEMS OF
WATER POLLUTION

David Gordeziani*, Teimuraz Davitashvili*, Ekaterina Gordeziani**
*Iv. Javakhishvili Tbilisi State University, Tbilisi
**Mobile Communication Company MagtiCom, Tbilisi
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The mankind, having improved in various fields of science and
technology and having liberalized, using environment resources and
more deeply interfering in the outer world, destroys the existing
balance of the earth ecosystem. Research of the ways of its
prevention and rehabilitation is one of the most important tasks of
contemporary world. Via computer simulation, mathematical
modelling and application of numerical analysis make possible to
forecast these or those parameters of water quality, to control and
manage pollution processes. That kind of observation and prediction
are cost-effective and preserve expenses that would be needed for
arrangement and conduction of experiments; sometimes such
approach appears to be the only way of studying relevant
phenomena. Thus, mathematical modelling of diffusion processes in
the environment and investigation of pollution problems is one of the
most actual and interesting challenge of applied and computational
mathematics. Therefore, mathematical modelling and models
themselves are being constantly improved, refined and in some cases
even simplified. Actually, a big variety of non-linear mathematical
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models describing pollution processes exist, but in the current work
we only focus on linear mathematical models describing pollution
transfer and diffusion in water bodies. The literature concerning the
research of problems and mathematical modelling issues on the basis
of classical equations of mathematical physics with classical initial-
boundary conditions is quite rich. In some works concerning
mathematical modelling of admixture diffusion processes in various
environments, the authors have encountered with the specific type of
equations that until recently were not used to describe the above
mentioned processes. Such equations are known under the name of
“pluri-parabolic” equations. Theoretical issues and algorithms of
numerical solution of these types of equations with classical initial-
boundary conditions are poorly studied, though investigation of the
mentioned problems has substantial theoretical and practical value.
Here should be emphasized that in some cases during the process of
mathematical modelling of pollution problems we deal with initial-
boundary value problems with non-classical boundary conditions as
well. Quite often the questions of investigation of mathematical
problems describing pollution dissemination processes get down to
classical equations of mathematical physics with non-classical (e.g.
non-local) initial-boundary conditions. Finally, we would like to
present mathematical models with non-classical equations and non-
classical boundary conditions (conditions of Cannon, Bitsadze-
Samarskii, their generalization and others). In the present work some
mathematical models of the mentioned type are considered, problems
of their numerical analysis and respective difference methods are
developed and studied.
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NON-SHALLOW SPHERICAL SHELLS

Bakur Gulua
Iv. Javakhishvili Thbilisi State University,
I.Vekua Institute of Applied Mathematics, Tbilisi
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In this paper we consider non-shallow spherical shells. By means
of I. Vekua method two-dimensional system of equations is obtained.
Using the method of the small parameter approximate solutions of 1.
Vekua’s equations is constructed. The small parametere =h/R,
where 2h is the thickness of the shell, R is the radius of the sphere.
Using complex variable functions concrete problem has been solved,
when the components of external force are constant.
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CONTACT MECHANICS OF THIN FILMS BONDED TO
GRADED COATINGS
Yusuf F. Giilver, Mehmet A. Guler , Ergun Nart
" Department of Mechanical Engineering, TOBB University of Economics
and Technology, Ankara 06560, Tirkiye.
" Department of Mechanical Engineering, Sakarya University, Adapazari,
Tiirkiye.
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In this study, the contact mechanics of thin films bonded to
graded coatings is investigated. In these problems, the stresses may
be caused by uniform temperature changes and temperature
excursions, far field mechanical loading, and residual stresses
resulting from film processing or manufacturing process of the
graded coatings. The primary interest in this study is to examine the
stress concentrations or singularities near the film ends. The
underlying contact mechanics problem is formulated by assuming the
film as a “membrane” and the graded coating as a functionally
graded material (FGM). The problem may be reduced to an integral
equation analytically and solved numerically for the unknown
interfacial shear stresses through an asymptotic expansion and a
suitable collocation technique. The problem is also solved using
Finite Element Analysis (FEA). FEA results are validated using the
results obtained from the analytical formulation. The calculated
results include interfacial shear stress between the film and the
graded coating, strength of stress singularity at the end of the film
and the axial normal stress in the film. This study reveals that both
mechanical and geometrical parameters of the system as well as the
loading type have a great effect on the stress distribution and the
strength of shear stress singularity at the film ends. Adjusting these
parameters and the type of grading will reduce these stresses that
may have a bearing on the failure of the coating.
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ON INVESTIGATION OF CUSPED STRUCTURES

George Jaiani
Iv. Javakhishvili Thbilisi State University,
I.Vekua Institute of Applied Mathematics, Tbilisi
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The present talk is devoted to the up-dated exploratory survey of
investigations concerning elastic cusped (cuspidate) shell-like
structures, namely, cusped (standard and prismatic) shells, plates
(see, e.g., [1-3]), and beams (see, e.g., [4,5]), cusped shell-like elastic
body - fluid interaction problems (see [6,7]). Under cusped shells we
understand shells whose thickness vanishes either on a part or on the
whole boundary of the standard shell "middle" surface and prismatic
shell projection. Beams are called cusped ones if at least at one end
of the beams the area of its cross-section vanishes. Relations of
hierarchical models of cusped elastic shells and beams to three-
dimensional models are discussed as well [8].

Mathematically the corresponding problems lead to non-
classical, in general, boundary value and initial-boundary value
problems for governing degenerate elliptic and hyperbolic systems in
static and dynamical cases, respectively.

Study of cusped shell-like bodies is characterized by arising
concentrated along cusped edges and points forces and by
dependence of well-posedness of boundary conditions in
displacements along cusped edges on geometry of sharpness of
edges.
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ON A METHOD OF APPROXIMATE SOLUTION OF A
STEADY BOUNDARY LAYER PROBLEM OF NON-
NEWTONIAN CONDUCTING FLUID WITH VARIABLE
ELECTRO CONDUCTIVITY
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The paper deals with the title problem. The physical
characteristics of the fluid are calculated.
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ON THE APPLICATION OF MUSKHELISHVILI AND
VEKUA-BITSADZE METHODS FOR THE NONLINEAR
AND NON-SHALLOW SHELLS
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In this paper the geometrically and physically nonlinear and non-
shallow shells are considered. Using the method of 1. Vekua and the
method of a small parameter, two-dimensional system of equations is
obtained. By the Muskhelishvili and Vekua-Bitsadze methods the
complex representation of the general solution are obtained in the
N -th approximation. We also consider the well-known Kirsch
problem for plates of Reissner-Mindlin’s type and on the basis of 1.
Vekua’s refined theories.
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AN APPROXIMATE SOLUTION OF THREE-DIMENSIONAL
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THEORY AND SOME OF ITS APPLICATIONS TO NANO
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Iv. Javakhishvili Thbilisi State University, Tbilisi
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SOME QUESTIONS OF APPROXIMATE SOLUTIONS FOR
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D. Pataraia, G. Nozadze, E. Tsotseria, G. Javakhishvili,
T. Javakhishvili, R. Maisuradze

G. Tsulukidze Institute of Mining, Tbilisi

3963 ID0 LOIBADI6L3MOB(M LOLBGIFS IMIGORO 15S3SR()
6oV0RR00) — 36(Md<RJ3IS0 RS 3I@L3IIBO3IS0
©. 3530500, . bmbadg, g. Fofg®os, a. xogobodgoao,
. xogo5bodgoamo, @. dooliy@sdy.
Llod g. Fymygzodol Lsdmem obl@odydo, mdogolo

dmbligbgds 933690 golivyaro bywzmbol 70-056 Hengddo
33903560090  g5dmdmbgdol ggM3sM dowwgol doge
335396390 356G LoGOMIBLEMOEGHM LobiBYdsl (3 U b),
MM39w0oE odmoMmbg3zs 3mbLEMmMJzool Lodlmdwydoom.

dbogo dogodo o) bogoamo dogodols

3o5@gbol  spyom gdo

bogowgdo

LolLEGgdob Lggdo@Mmo ImEYeEro dmEsbowos J3gdmod (bob. 1)

37



GMU Annual Meeting 2010

©OJAHMO dormgMol 3096 ©sdMPs390ve bobEgdsdo
9mdM530 890500396 MdOL 250950 dOLOMZ0L  Logown
Bofoemo  899mm035H9d0mwo 960l 053060,  MHMIYEO3
15300900l  39d39Mmd0 FPoE  BYOOMIL ML s393d0-
90o.

399033mbgderol  doge BogsMemg30 0ym BmMmdIM30
390500996 Md0L IMIMSMBOL GHM99JGHMO00L [OHR03Mds, oL
9900939053 99L53wgdgo 046gdmes 80 — 120 39/Lo> LoBJsGoL
39630m0M9ds.

50dmBbs, ®MI Logswo bBofforo dsboisol  Ggbgzal
15300090mb BTogMgdolL FgmEowgddo, Mo3 0f393L LoliEgdsdo
30065300L 2569gbsL (Bob. 1 ,9)). 5060360 3MBLEHOWJG0MEo
Bo3wo sds@gdom 0f)393L Logowo Bsa0Mmol IHB0sBYdYdOL
5¢d500MBOL BOEL,  SMMMEGIL  B30M0L dMALEbMGdOL
360 39LL.

Lodomzgwml  d93bogMgdoms 53509300l  Lodmm
d9dobogol  obbBHoEGMGHIo  Fobwo  Lomzmbol  80-0sbo
9006 ©o0fym 3000 3596005l J0gH ©53)d5390)e0
0530600l EOolZMIEGMo  JmEIwol Logdzgwbdg GoMEo
05p0M-0gMmgsbo  LobGgdgdol  33engls. dsom  dmMol
960036gcmmgsbo 9993990  0dbs  dmEgdMo  356EHMGO
Lo@®BL3MOEG™M  LobiGgdol Jomwrgmol dmEgwol  33¢g30L
bogdgdo.

50Lsbodbogos, ™A 5O LobGYIsL  4ooBbos
39MIgAHO0ME0 5MIHOB0ZMBs, Bro3 5dMEbOL BrMYsO slidol
d90mbgggzodo  (iOHx030  GHM9JG™MM00L  domgdol  Iglodergd-
©@Mddl d919degdgenls beob.

Lbo3  afmwm3odol Lsdmm  0blGo@GMEHOL  13gE0se Mo
G®5BL3MOEOL Lo0IYOMMOOL S OsABMLEBH030L FobymBowg-
0500 2010 Hgerl Log®ebEm Logmdzgarbg (OLLEG aMsbGHo 1-

38



GMU Annual Meeting 2010

7/60) 80806569 Lsddoml BoMRwgddo sbobmwo 3 b b
603Eb30m0 IMEYoMgdol 9900990 ©IY0bs, ®MI 3L L -ob
bogoero  Boffoems  Ggliadergdgeros  odmygbgdyen 0gbsl
d96mBgo LobolGol dmbg 1390w IMo 3MMBool 89yg-
Bowo dgero.

©Y0bs,  MMI MM ME0MdI©O  3gMIgEE0oO0b
d90bg935d0 iOx3030 GHM9JGHMOm00L domgds Tgbodwrgdgeos
dbMwmE BoJuLoMGOIMWO A5MJIM 30OMDdYIOL (3gd3geo@Eweo)
@S  0mdMsg30 898500396 mdol  BoduoMgdo  dsbiol
d90mbgggsdo.

6ogbgzomds  ImEYwomgded  sB39bs, ®mI  LobEgdsdo
dgLodEgdgEos  5Eowo  3dmbgl  ($H9339MOEGIOIO
3300900l 9999 3JMIYEHO0Mo 356539BHMGooL (- oy,
bogoeo boforol Bszoermdols) 360d3bgarmasb (33woey-
0oL (15— 20 %), M3 993009l bEol dmodgdbml sbowo
3OBLAHONIEoNwo 393G 0wgdId0  3gMdgBO00L Oy
w0900l s LoLEHYIIOL IEYMIPMBOL MZsebsHBOOLOm.

39



GMU Annual Meeting 2010

THE CALCULATION OF ROPE-ROD STRUCTURES ON
THE BASIS OF THE NEW APPROACH - COMPUTER
REALIZATION OF DISCRETE MODEL OF ROD AND

RELAXATION OF EFFORTS
David Pataraia
G. Tsulikidze Institute of Mining, Georgian Technical University, Tbilisi
david.pataraia@gmail.com
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The object of the presented report - the calculation of the scarce
cable-rod structures — is based on the discrete model of the cable-
way and its computer processing method, which have been created
and offered by us.

The essence of the approach consists in the following. The
research cable-rod system will be made of movable or rigidly
connected discrete typical units which on their part represent the
unity of concentrated masses, rope sections, flexible elements and
dampers. Accuracy of such discrete model is not limited practically
and depends on the degree of "discretization", in other words — on
the obtained quantity of the elementary units. The parameters of
units are determined resulting from the condition that their
accumulative value parameter is equal to the similar values of the
model object.

Thus, according to the proposed approach the first step of
modeling process will be "disintegration" of the research cable
system into typical units and their presentation in a discrete form.
Further, forces will be applied to the key points (these will be units
capable of virtual displacement) taking into account the boundary
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conditions. Now, let's describe briefly the idea on the basis of which
the cable-way cables system will be calculated. As an initial status
we'll consider any physical state and begin development of the
system computer model sequentially with iterations (change of the
cables system geometrical configuration) so that the system appears
in equilibrium condition. For the purpose on each step of iteration the
resulting force effecting the unit will be calculated and virtual
displacement of this unit in this direction. As a result of such
iterations the system approaches the equilibrium condition and,
finally, will reach it with a certain preciseness (error depends only on
the calculations preciseness). Inverse calculation from the
geometrical configuration respective with the equilibrium condition
of the cables system will enable to determine values of forces and
respective deformations on any point of the cables system. The
described approach may be applied for solving of the dynamic tasks.
At the same time, inertia should be taken into account together with
the outer forces. The example of practical The realization of our
approach developed by us can be looked on a site: See the
site:www.mining.org.ge/develop/pataraia-dmr.

During implementation of the approach in comparison with the
other alternate approaches the following advantages are to be
expected. Hope to expect the following advantages:

- universal character — with practically the same and small
expenses, modeling and calculation of any configuration and
complexity cable-rod structures is possible;

- is suitable for solving of static, as well as dynamic, tasks;

- the iteration process is added practically in all the cases and it
does not depend on the degree of initial approximation; so is said
about the addition of the iteration process;

- during modeling it is easy to take into account the nonlinear
characteristics of materials, friction, hysteresis, slackness or other
types of discontinuities, as well as non-stationary impacts and
perturbations, such as wind or earthquake;
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- achievement of the desirable degree of accuracy by increasing
the discrete units quantity; this will result in increase of the machine
time and will not affect the convergence of algorithm;

- the important advantage - our approach allows to dismember
easily 'greater ' a problem on separate parts and to distribute them for
performance of parallel calculations on several PC, working in a
local network or connected by the Internet;

- and what is more important, obviousness of presentation of the
model and its behavior, simplicity and availability of the different
emergency situations simulation and numerical experiments; on the
basis of the mentioned we may observe and illustrate the cables
system configuration, "breakage" of its separate units, fall of the
cable from the roller, etc.
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AN ERROR OF THE ITERATION METHOD FOR THE
TIMOSHENKO NONHOMOGENEOUS EQUATION
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*Iv. Javakhishvili Tbilisi State University
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NUMERICAL MODELS OF WAVES AND FLOWS
IN THE POTI COASTAL ZONE

Ivane Saginadze, Amiran Bregvadze
A. Tsereteli State University, Kutaisi, Georgia
amiranibregvadze@rambler.ru

YUCJIEHHBIE MOJIEJINX BOJIH 1 TEYEHUHN B
MPUBPEXHOWM 30HE NIOTUMCKOI'O PETMOHA
NBane Carunanze, Amupan bpersanze
I'ocynapcteennslit Yausepcuret A. Lleperenu, Kyraucu, I'py3us

B naHHOW paboTe ONUCHIBAIOTCS PE3yJIbTaThl YHUCIEHHOTO
MOJICTIMPOBAHHS IHUPKYIHIUU BOJA B MPUOPEKHBIX Bojgax YepHoro
MOpsl C TIOMOINbIO KBa3U-TPEXMEPHOM Mojenu. PacueTsl TeueHuin
NPOU3BOAWINCH TPU PA3TUUYHBIX HAMPABICHUSX BETPA, a TaKXKe
Pa3HBIX 3HAYEHMSIX KOA((UIINEHTOB BEPTUKAIBHOTO TypOYJICHTHOTO
oOMeHa. PesynbTaThl MOACTUpPOBaHMS  OBLIM COIMOCTaBICHBI C
JAaHHBIMU HATYPHBIX HaONroJleHHuid, mpoBoauBIIKXcs B [loTH.
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BIFURCATIONS TO PERIODIC, QUASIPERIODIC AND
CHAOTIC REGIMES IN NON-ISOTHERMAL COUETTE
FLOW WITH RADIAL FLOW AND A RADIAL
TEMPERATURE GRADIENT

Luiza Shapakidze
A. Razmadze Mathematical Institute of
Iv. Javakhishvili Thbilisi State University, Tbilisi
luiza@rmi.acnet.ge

39600RIKN), 339D03I0MRIKN0 Ko JoMLIAH0 ®3IJO30L
30BIH35G0S S@SNDMMIGHIIR 3JIBIL R(N6J55T()
HORNDORIA0 RN63500)0 RS HORNSKRIM()
®3J330600BIHIR0 3@5RNI6SN0)

ggobs dogsdody
0g. %o35bodgoamols Labgenmdols mdoanoliols Lobgandfogm

460396LoGgGoL
o H5BIs>dol Lobgaomdols domgdo@ogzol oblBodydo, mdogrolio

The numerical analysis of complex flow regimes near the
intersections of bifurcations of the vortical and azimuthal waves
origination was carried out in flows between two porous concentric
cylinders with radial flow and a radial temperature gradient.
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HYDRODYNAMICS IN GEORGIA IN THE XX CENTURY
Jondo Sharikadze

Georgian Technical University
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ON AN APPROXIMATE SOLUTION OF A BOUNDARY
LAYER EQUATION OF NON-NEWTONEAN FLUID WITH
REGARD TO
THE MASS VOLUME SOURCES AND SINKS

Jondo Sharikadze
Georgian Technical University
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ON CONTACT PROBLEMS OF THE THEORY OF ELASTICITY

Nugzar Shavlakadze
A. Razmadze Mathematical Institute of
Iv. Javakhishvili Tbilisi State University, Tbilisi

LHI30RM3OL MIMHOO0L LO3MbBSIB() S3(MBS6Id0L
‘ddbobdd

by bod dogemogady
08 x535bodgoamols Labgenmdols mdoanolols Lobgandfogm

460396LoGgGoL
o H5BIsdols Lobganmdols domgds@ogzol oblGodygdo, mdogrolio

ggnem®dso  dygodo  bbgyagdol  g@Omog@m Jdgogdols
bogmb@odm  sdmzobgdo  Fo@dmowagbl  9Vy39®d Gobms
39560308 gOm-gOm doGomse s SJHPog®  sdm3obgdl.
53 dododmygargdom dbodgbganmgsbo Jgwgagdo odbs dowg-
dgemo b, 3gbbgerodgoaols, . asaobol, o. IBog®dsbols, .
dg@dobols, o @y@ogl, . odgoboll ©s Ubgoms dogd.
M 93o0mdol  mgm@ool  bogmb@sd@dm sdmEobgdo  dsboyd
©E@ggoR  bbygmadmsb  obym zgeaosbo  gagdghHgool
YON0gAOmJdgogdols  dglobgd,  gom  dbcog, IdowOmE
93533000006 gaobogy®  Logmb@oddm  sdmzobgdl,
dgmegl db®og, Loobgob®m 3Gs]@0goTo dg@oe boob@g®y-
b bogombgdls obgan jgeosbo  gangdgb@gdobogsb dslboy®
bbgargdby ©oRgodmggdol gosi3gdol dgbobgd.  LE®0b-
390960, bodmggdo, dBod3goo, Sbodgdo  FodImowagbgb
d533960L 3mb3gbBA@o®gol, 5do@dmd swbodbyen SIm356906do
dod3960L  3mbigbB®oicools Logombols asdmggenggs,  dobo
‘d93300960L  dgommegdols Igdydeggds, dbo@mgdol gog0(39-
9dol mog00sb S0 gds  MmgmA0Y@o s 3MoJH0 0o
db0dgbgenmdbols 3OMdagdgdl dogiynmgbgds.

nbga 390 0sbo 9509996 o0l YON0gOH®Jdgogdsls
O3 bbygmgdmsb doggogo®mn Logmb@sddm odmisbgdols
Sbangda® sldolmsb, MmIgamoi s@bgdomse goblbgogogds

53



GMU Annual Meeting 2010

O30l mgm@ool jasbogyg® Logmb@osddm odm3obg-
dolopob. 030l gegase  (o@dmodgs  9Vy398  Bobms
d9d56030L  Logmb@od@m  sdmizebgdols  shogno  janslio
9990 Lobsbmgdm 30Omdgdom.

OO ggo0mdol  mgm@ools  Logmb@oddm  sdmEobgdols
QoMM geoobl gobg39mgbgds WA gzomdol mgm@oobs ©s
30MR0A o0l ©9bgol  mgm@ool  Lolbabmg®m-Lsgmb@oJ@m
sdm3obgdo  Lbgoslbgs gqm@®dol  dggoe  Lbgyegdbomsb
dgedogo  ob  @ggmoo  LobolBol  dJmby  @gzo00
9 93dgbBgdol gOmogthmJdgegdols dglobgd, LEsEogy®o ©s
©0653037900 Logmb@od@m sdmzsbgdo Lbgowslbgs gm®dols
5 5MgHMA35MMgbgdols IJmbg Lbgyagdbolsmgols.

o>mbodbyao  sImobgdols  aodmygenggs  gBe3md@ogo
s0fgm aolgmo Loygygbols 40-sbo Fengdowsb. 9vbosdgb-
AuO0 dOmdgdo 53 odoGmygmgdomn  g39mgbom g. dgaosbl,
3 30@9aL, 9. dboyel, g. dAoybl, 3. d0yibgal, a. 3m3mgl,
g ©Ogolbg@dl, 3. oygxgwgdl, @. dygol, g. LEgbdgML, b.
5M9A0b0sbl, &, 53053056, g. sewgJlobo@mgl, @. bobizy®dl
s bbggdl. ©odydogos d@sgomo domgds@ogy®o dgmmeo,
A0 gdo3os Sbas@oby® @ybjiosms mgm@ools dgmmwgdo
(I9Lbgerodgogrols dgmmeo, gobg@-3mi3xol dgmmeo, ®ods-
6ol 5d3mi3eboby doygebols Jgmmwo, FoJ@m@obsiEool dgmm-
©0), 0b@dgaOs@Y®  JobBmegdoms  mgm@ool  dgmmegdo,
domgdo@ogn®o gobogol Lobsbrgdm sdmEsbgdol mgm@ools
d90mEgdo, 0bFgadom o goMsdbgdol dgmmeo, gmdols
G030l 0bFga®oggdols dgmmwo, Josbanmgbomo  sbogrobols
dgmmegdo  (5L0I3FMAYGO0  JgOMEo,  OAMMAMbsE Y@
3@ obmdms dg0nmeo) s bbgs.

bodO™mdo  dodmoboansgl  Logmb@oddm  sdmzsbgdols
0gm@ools  gobgoms®gdols  gBo3gdl,  sdm@Esboms  Bodgol
R0bogydo s 2gmIgddogeo mgo@lbsb@olomn ©s dommsb
©o3o3doMgdyamo  domgds@ogydo  dgmmegdol  doGomow
obi3gdBgob.

54



GMU Annual Meeting 2010

APPROXIMATE SOLUTIONS OF NON-STATIONARY
CONJUGATED PROBLEMS OF HEAT TRANSFER BY
LAMINAR FLOW OF FLUID IN CHANNELS

Varden Tsutskiridze
Georgian Technical University
b.tsutskiridze@mail.ru

INPUBBJINKEHHBIE PEHIEHUS HECTAIIMOHAPHBIX
COIIPSIOKEHHBIX 3AJIAY TEIIVIOOBMEHA 11PU
JAMUHAPHOM TEUYEHMHU KHUJIKOCTEA B KAHAJIAX

Bapnen Lyuxupunze
I'py3mHCKHI TEXHWYECKHH YHUBEpPCHUTET, TOmmucu

ITyTem COBMECTHOTO HCIIOJIH30BAHUS JIBYXKPaTHOTO
WHTETpaJibHOTO  mpeoOpazoBanusi Jlaraca —  Kapcona w
OpPTOTOHANBHOTO MeTo/a byOHOBa — ["anepkiHa MOTy4YeHO pelieHne
COTIPSDKEHHOM 33/1a4Ml TETJIO00MEHa IS KUAKOCTEH, IBIKYITUXCS B
MPSIMOTOKE.

Teopernueckoe 000CHOBaHME HEOOXaIUMOCTH  PEUICHHS
COTIPSDKEHHBIX 3a/1a4 TeIIoooMeHa 66110 caemano A. B. JIBIKOBBIM 1
I1. B. Loem [1-10] pa3paboTan nmpuONMIKEH-HBIA aHATUTHYCCKHIA
METOJI HCCIICZIOBaHUSl TEIUNIOOOMEHAa B TIOTOKE JKUIKOCTH TMPH
JIAMHUHApHOM TedeHWH. B Hacrosmielr paboTe 3TOT METON Pa3BUT
MIPUMEHUTENBHO K PEIICHUI0 HECTAIIMOHAPHBIX COMPSKEHHBIX 3a7a4
TEIUI00OMEHa.

PaznuuHbIe KUIKOCTH ABMKYTCS C OJAMHAKOBOW CKOPOCTHIO B
MJIOCKOMApAIUIETbHBIX ~ KaHaJlaX, pa3lelICcHHbIX TOHKOW TIepera-
poakoil. TemmonpoBOAHOCTHIO CTEHOK KAaHAJIOB M IEPETOPOAKHU
npeHeOperaem. Tedenne xxuakocTedt mamuHapHoe. CuauTaeM, 94To Ha
OJIHOM M3 BHEIIHMX CTEHOK TEIUIOOOMEH OTCYTCTBYET, Ha APYrou
3alaHO0 TpaHWYHOE ycioBue 1-ro pona. B 30He KOHTakTa IBYX cpen
BBITIOHSIFOTCSI YCJIOBUS COTIPSDKEHUS B BHJIE PAaBEHCTBA TEMIIEPATY]
Y TETJIOBBIX MTOTOKOB.
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Onwucansplii  moaxon  mo3BoysieT 3(QdeKkTUBHO  pemarthb
CONPSKEHHBIE ~ 33Ja4d  TEeMIOOOMEHa TpU TMEePEeMEHHBIX MO
KOOpAMHATE Z W BO BPEMEHH TPAHUYHBIX YCIOBHSX, a TAKXKE IPH
HEPEeMEHHBIX 110 KOOpAWHATE L W BO BPEMEHH TeMIepaTrypax

KUJKOCTEH Ha BXOAaX B KaHAIbl W TPU MEPEMEHHBIX IO
KOOpAWHATaM O M Z HaydalbHBIX TEMIepaTypax TeIJIOHaCUTelNeH.
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MATHEMATICAL MODELLING OF PROCESS OF OBTAINING
OF POLYMER FILM BY EXTRUSIVE-INFLATING METHOD

Avtandil Tvalchrelidze
A. Tsereteli State University, Kutaisi
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