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Abstract—A problem of reducing expressions, which are received while solving the system of Navies
-Stokes equations is discussed. An algorithm of equivalent reducing is proposed, based on the theory of

chain fractions.

Index Terms—Integral transforms, iterative procedure, convective-diffusion transform, Navies—Stokes
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I. INTRODUCTION

Cyclones are widely used in air pollution control
and gas-sold separation for aerosol sampling and
industrial applications. With the advantages of rela-
tive simplicity to fabricate, low cost to operate and
well adaptability to extremely harsh the cyclone se-
parators have become one of the most important
particle removal devises which are preferably utilized
in scientific and engineering fields.
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An equation of turbulence energy K is determined
as [1]:
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Decision of this system we received by applica-

tion of iterative digital-analytic’s method of decision
of nonlinear partial equations [2].
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II. THE ANALYSIS OF THE LATEST RESEARCHES
AND PUBLICATIONS

The convective-diffusion transfer of substance in
water objects is described by the system of nonlinear
partial differential equations with responded initial
and boundary conditions [1]. This system describes a
motion of incompressible fluid flow in cyclone:
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According to general iterative scheme of decision
of nonlinear partial equations a linear part of the
system is received as
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self-functions of linear part of responsible boundary
problem [3]. Numbers N ,N,, N, determinate the

here X, (a;,x), Z, (v, ;x2) are

numbers of row’s members in decision of system of
equations, which are response for required accuracy

of decision. The members U 11(07) > U 2(O)k are de-

termined by initial and boundary conditions.

Decision for components of velocity u,,, u, canbe

presented in similar way:

5. .1

w0250 =YY S X, (@Y, (B 07, (10, + V20, Je

i=1 j=1 k=1

© National Aviation University, 2014
http://ecs.org.ua



144 ISSN 1990-5548 Electronics and Control Systems 2014. N 4(42): 143-145

N N
X

y N
MEO)(X,)/,Z,Z) - ZZXM (azl,x)Y (ﬂzl ]y)Z (721 ]kZ)[Wl(O)k + W2(°) ]

i=1 j=1 k=1

III. TASK STATEMENT

The next stage consists in calculating of integral
transforms for product of functions, which should be
fined in convective part of Navies—Stoke equations —

u,Ou,/Ox , u,Ou/0y , u,0u/oz in first equation,
u,Ou,/0x , u,0u,ldy, u,0u,/oz — second and third
equation u Ou,/0x, u,0u,/0y , u,0u,/0z of system.

A product of expressions like (5) or (6) and ap-
plication of integral transforms on space variables
gives as
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Carrying out of further iterations give us double
sums relative on time variable. That fact reduces to
expressions, which in fact makes impossible the ap-
plication of proposed algorithm for decision of non-
linear system of Navies—Stokes equations.

IV. TASK SOLUTION

So it is necessary to simplify these expressions
such as (7) to ensure proposed algorithm be universal
while deciding the systems of quazi linear equations
such Navies—Stokes equations.

An algorithm of equivalent simplifying of given
expressions we apply, which is based on application
of chain fraction apparatus [3].

We apply to expression (7) the integral Lap-
lace-transform:

Consider partial sum such as
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An application of algorithm of equivalent sim-
plifying to (6) gives as such an expression
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In original-space we have
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The similar expressions such (10) we will receive
for the rest of velocity components. The base of such
an algorithm is — behaving of any system of high
order can be described by the system of second order
with delay [4].

So, we have
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As a result we approximate the decision of the
first equation (1) by such an expression
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Algorithmic mistakes, which are appeared in this
case, are not so essential (Figure), and they may be
compensated by additional iterations of algorithm we
apply.

f(t)=sum u(p): fy(t)
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The use of additional compensation algorithm iterations
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Proposed algorithm gives us an effective approach
method of decision of nonlinear partial equations,
which are described the moving of gas in cyclones.
This algorithm can be apply to the wide class of
nonlinear systems of partial differential equations.
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