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Abstract. The aim of investigation is an analysis of mathematical models of real physical and
technical processes among Comsol Multiphysics. The objective of the study is to implement the models
described by differential equations second order partial derivatives. The object is Comsol Multiphysics
environment and its features in solving various problems, and the subject is the main types of differential
equations of mathematical physics. The study used basic approaches and methods for modeling physical and
technical processes and computer experiment. The research is numerical solutions of mathematical models
considered processes that describes the relevant differential equations of mathematical physics. Models that
are created among Comsol Multiphysics are used in teaching and scientific process of higher education [1].
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BUKOPUCTAHHSA CEPEJOBHUIIA COMSOL MULTIPHYSICS
ITPU PO3B’SA3AHHI TEXHIYHUX 3AJTAY
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AHoTanisi. MeTOo JOCHI/DKEHHS € aHali3 MaTeMaTUYHHUX MOJeNieH pealbHuX (i3HKO-TEXHIYHHX
mporeciB 'y cepenoBuini Comsol Multiphysics. 3aBmaHHsSM AOCHIIKEHHS € peaiizallis MOJENeH, sKi
OTIMCYIOThCS AW(PEPEHIIATEHIMA PIBHIHHAMH JPYroro MOPSAAKY B YacTHHHUX MOXigHHX. OO0’€KTOM
nmocrmimkeHas € cepemosuiie Comsol Multiphysics Ta #ioro ocoOGnmBOCTI Mpy PO3B’SA3aHHI PI3HOTO POIY
3a/a4, a MPEAMETOM — OCHOBHI THIU JU(EpPEHI[iaIbHUX PIBHSHb MAaTeMaTHYHOI (i3uku. Y IOCIiIKEHHI
BHKOPHCTaHI OCHOBHI MiJXOAM Ta METOAU MOJEIIOBaHHS (DI3UKO-TEXHIYHUX IMPOIECIB 1 KOMIT IOTEPHOTO
eKCIiepuMeHTy. Pe3ynbTaToM JOCHIKEHHS € YUCENbHI PO3B’SI3KM MaTeMaTHYHUX MOJENel pO3TITHYTHX
TIPOTIECIB, SKi OMUCYIOTHCS BIAMOBIMHUMH AUQPEPEHIIATEHIMA PIBHIHHAMA MaTeMaTHaHO1 (izuku. Mogeni,
ski ctBopeHi y cepemouili Comsol Multiphysics BUKOPHCTOBYIOTBCS y HaBYAIBHO-HAYKOBOMY TIPOIIECi
BUII[OI'0 HABYAJILHOTO 3aKaay [1].

KawouoBi caoBa: mudepenuianbHi  piBHSIHHA MaremMaTndyHoi Qisuku, cepenosuuie Comsol
Multiphysics, MeTOJ] CKIHUEHHUX €JIEeMEHTIB, TPIaHTYJIALIS TeOMETPIi.

Introduction. Today there are many math packages that resolve technical problems in
different areas of science and technology. These packages include MatLab, MathCad, Maple and
others. Every medium has its advantages and disadvantages. In solving technical problems by built
libraries it often uses Comsol Multiphysics environment. The main advantages of this environment
include: description of the geometry of the object of arbitrary shape, using finite element method,
speed and efficiency to obtain the numerical solution of the problem. Note that Comsol
Multiphysics uses different methods of triangulation area [1]. The process of triangulation is one of
the main components of the environment, as studied real objects of nature, as has been said, can be
of any geometric shape. Models that can solve Comsol, in the vast majority, are described by
second-order differential equations in partial derivatives.

The purpose of the work. The study is the implementation of models of real technological
processes, which are described by equations of mathematical physics, among Comsol Multiphysics.

Formulation of the problem. To study the main features of the environment have been
solved different tasks for each type of differential equations of mathematical physics.

Parabolic equation. Find a solution to the following problem:
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T(0.5t)=1.
Hyperbolic equation. Find a solution to the following problem:
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internal condition:
T(0;t)=10"sin6t.
Elliptical equation. Find a solution to the following problem:
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boundary conditions:
il =0, T(L;y)= il =0, T(x;1)=1,
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internal condition:

T(~0.9;-0.9)=T(0.9;-0.9)=T(-0.9;0.9)=T(0.9;0.9) = 3.

Solving problems. To solve the tasks area (geometry) is constructed, where the problem is
solved. After building area triangulation is performed. Based on the triangulation area, the system
of algebraic equations given boundary and initial conditions is formed. The environment includes
advanced methods and algorithms for working with sparse matrices, allowing fast enough to get the
result. Comsol solves both linear and nonlinear problems. During the work with environment,
technical problems, which mathematical models are given above, were solved. Comsol
Multiphysics very effectively copes with the set technical problem. Move on to solving the above
problems (figure 1-4)
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Fig.1. Result solving first task:
left — settings geometry grid; middle — time solution; right — surface.




U

FEEY N

Ourypa 1 - FEMLAB

Loy
log lag

Hénsv@CeoL s RiRe ¢+~ @Azl v 2L 04

0.25
015 §
0.03
2|

-0.05 §
015
o _ _ : _ _ _ :

<l -0.8 0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

X
Fig. 2. Result solving second task:
left — settings geometry grid; right — time solution.
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Fig. 4. Result solving third task:
left — settings geometry grid; middle — contour plot; right — surface.

Conclusions. Based on the results, we can say that Comsol Multiphysics environment is quite
powerful tool with the help of it we can solve a wide range of physical and technical problems of
different origin. Considered environment quickly and effectively copes with the task. It should also
be noted that the problems, which were solved, have the internal conditions. In terms of real objects
such problems occur frequently in everyday life.
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