YUCJIEHHOE KOH®OPMHOE
OTOBPAKEHUE B JIBYMEPHO!
THUPOITUHAMUKE

N CMEXHBIE NPOBJIEMbI SJIEKTPOAUHAMUKUU U
TEOPUU YTIPYTOCTHU
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[loknag asnseTca npeacrasneHneM 0O 4HOUMEHHON MOHOrpadoum

.. PabnHosuya u FO.B. TiopuHa, Bbixoasuwen B MK Ha aHrmmnckom
A3blke B 3TOM rogy. OnucbelBaeTcsa opurnHanbHbIN YACITIEHHbBIW anropuTm
KOH(opMHOro otobpakeHusa (RT-anroputm), OCHOBaHHbIN Ha ABYX
npouenypax (R-npouenype n T-npoueaype). PewweHne npobnemsi,
OoCTUraemMoe 3TMM MEeTOAOM, OXBaTbIBAET NPOM3BOSIbHbIE O4HOCBA3HLIE U
OBYCBSI3HbIE 00NAaCTM C KYCOYHO-rNaakumm KoHTypamu. RT-anroputm
Ncnonb3yeTcs ANns NOCTPOEHMNS OPTOroHarnbHbIX CETOK N AN peLleHns
LLIMPOKOTO CreKkTpa BHELWHNX U BHYTPEHHUX OBYMEPHbIX 3a4ad
rmapoanHaMUKN, a TakKe HEKOTOPbIX CMEXHbIX 3a4a4 9NeKTPoaANHAMUKN U
Teopuu ynpyroctn. B kauecTBe OCHOBHbIX MHCTPYMEHTOB ANS PELUEHUS
KpaeBbIX 3aga4 Ha Npeobpa3oBaHHOW 00NacTn (EANHUYHBLIN KPYT, KPYroBoe
KOnbLO, 0briacTb, orpaHUYeHHas NPSIMOYroSibHUKOM) MPUMEHSIOTCS MEeToAbI
pagoB Teunopa un JlopaHa, PuTtua, KOHEYHbIX 3lIEMEHTOB, COMPSAXEHHbIX
Buxpewn. Bce atn meTtoabl peannaytoTca B BUAe NporpaMmMHOro obecneyeHms
Ha PC, a pe3ynsrathl NpeacTaBnsaioTCcs cpeactsamMmy MalMHHOW rpadouku.
[1na npoBepKn nonyvyaemMblX YUCIEHHbIX pe3ynbTaTtoB NCNONb3YKTCH, Koraa
9TO BO3MOXXHO, aHalnnTUYEeCKNE PELLEHUS, PELLEHUSA, NOSTyYEHHbIE APYrUMU
YMCMNEHHbIMN METO4AaMU, a TaKkKe dKCNnepuMeEHTarbHble pesyrbsraThl.
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Lavrentiev variational principle and representation
of mapping functions by Taylor and Laurent series.
Construction of the image of variation of an arbitrary
contour on a unit circle. Preliminary analytical
transforms. General formulation of linear
boundary-value problems for simply and doubly
connected domains.



General 1dea and informal description of the
RT-algorithm. Mapping of a quasi-circular domain
onto a circle (R-procedure). Mapping of an arbitrary
simply connected domain onto the unit circle and
of a doubly connected domain onto the annulus
(T-procedure). Convergence of the RT-algorithm.
Methodological examples.



Exterior problem Interior problem



RT-algorithm. Conformal map example

Double connected domain. Inverse mapping

RT- algorithm Joukowski transform

SPACE — continue ; ESC — abort




Two-dimensional flow problems: Complex potential and
formulas of Blasius-Chaplygin and Kutta-Joukowski.
Electrostatic and magnetostatic analogies. Complex potentials.
Examples of electric and magnetic fields. Unsteady
two-dimensional motion of a contour without circulation. Solution
of a boundary-value problem for complex potentials. Circulatory
flow past two contours. Flow about a contour near a rectilinear
boundary. A wing in motion near the ground. General problem on
the flow around two contours. Vortices in the Jovian atmosphere.
Slatted wing. Generalization to multiply connected domains. Flow
about a lattice made of a single row of contours. Airfoil cascade.
Flow around a contour with two sharp edges in the presence
of two free vortices. Conjugate-vortex method.



Aerodynamic problems .

| |

Conformal map grids

SPACE — confinue ; ESC — abort
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SPACE — confinue ; E5C — abort
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Potential Flow with two Vortices around the Arc




Magnetostatic problem - conformal mapping

Inverse mapping

RT- algorithm Linear fractal transform

SPACE - continue ; ESC — abort




Stokes-Joukowski problem. Interior boundary-value
problems of fluid dynamics for moving cavities.
Two-dimensional boundary-value problems. Complex
velocity potential and associated moments of inertia of
liquid. The Saint-Venant problem as an analogue of the
two-dimensional Stokes-Joukowski problem. Examples
of solving to the Stokes-Joukowski and Saint-Venant
problems. The axisymmetric cavity. Prediction of
circulatory flows of liquid in closed domains. An
example of calculating of the associated moment of
inertia in the presence of local vortex regions.




Fluid stream in the rotating tank
or the torsion of an elliptical bar
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Conformal map grid

nl
Fluid velocity or Location of maximum vector point

Shearing stresses - Press "Esc" to abort —




Rotation of the circular tank with two inner ribs

Conformal map grid Velocity field

SPACE — confinue ; ESC — abort




Rotation of the circular tank with two inner ribs

Stream lines

Without Vortices With Vortices

SPACE - confinue ; ESC — abort




Automatic Finite Element Mesh Generation

47" e
Wl s

oy T
:-!‘-',J uPer

Conformal map grid

- Press "Esc" to abort -




Torsion of the beam of cross-shape section
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Conformal map grid Shearing stresses

- Press "Esc" to abort -




Torsion of the shaft with sectarian cut
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Conformal map grid Shearing stresses

- Press "Esc" to abort -




Torsion of the castellated hollow shaft

Conformal map grid Shearing stresses

SPACE — confinue ; ESC — abort




Premap example - HOLLOW CIRCULAR SHAFT with CRACKS
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TORSION of hollow elliptical shaft with cracks
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RT- algorithm

Shearing stresses
]

- Press "Esc" to abort -




Main beam of MAGLEV Transport System - Conformal Map
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- Press "Esc" to abort -




Torsion of MAGIL.EV beam - FEM Solution
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Zone FE mesh RT-FE mesh
- Press "Esc" to abort -




Axi-Symmetrical Capacitor
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Electrostatic Field Gradient and Equipotential Lines

SPACE — confinue ; ESC — abort




) ‘. &, -
SR
L

S S
LI
Sapannnd
'.lllll“
.' lllll“‘ 5
.55!!-"




Torsion of the parallelogram bar
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RT- algorithm

1

DOUBLY-connected domain is mapped onto SIMPLY-connected domain
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Conformal map grid with inner cut  _ peg s to abort -




Torsion of the parallelogram bar

Shearing stresses field

Stress function level lines

- Press "Esc" to abort -




Boundary-value problems of fluid dynamics in
cavities and equations of disturbed motion of the
body-liquid system. Natural oscillations of a liquid
within vertical cylindrical cavities. Model problems.
Oscillations of liquid 1n cavities in the form of bodies
of revolution. Natural oscillations of liquid 1n
horizontal cylindrical cavities. Shallow water
approximation. Numerical experiments. Certain
generalisations



Conformal Mapping for Ritz Method
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- Press "Esc" to abort -




Liquid Sloshing: Sample Basin - Conformal Map

Simply connected domain with inner cut
Inverse mapping

- Press "Esc" to abort -




Liquid Sloshing: Sample Basin - Normal Modes

- Press "Esc" to abort -




Liquid Sloshing: Sample Basin - Conformal Map

Simply connected domain with inner cut
Inverse mapping

SPACE — continue ; ESC — abort




Liquid Sloshing: Sample Basin - Normal Modes

fz2=0639 f2=1.794 f2=3.460 f2=5.196
s1 52 p1 p2

s - forms p - forms

SPACE — confinue ; ESC — abort




Seiches: The Caspian sea - conformal mapping
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Simply connected domain with inner cut
Inverse mapping

SPACE — continue ; ESC — abort




Seiches: The Caspian sea - normal modes

1; =10 hrs

SPACE — confinue ; ESC — abort




Table 1

Conclusions

The methods used for solution of the boundary-value problems

Chapter
No
3
4

S

O<9P @ O

RT-algorithm

0 L
O @ V
O &

Taylor series
Laurent series
Conjugate-vortex
Finite Element
Ritz

Method combined with ~ Chapter
Ne

3
4
5

MO >

Method without
RT-algorithm
A

A F

T
A Q R

Analytical
Trigonometric Series
Frequency
Finite Element
Ritz



Table 2
Typical accuracy characteristics of numerical computations
using the RT-algorithm of conformal mapping
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