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Abstract: This paper is devoted on the numerical simulations of incompress-
ible stratified fluid. The implicit algorithm for solving the Navier-Stokes in
Boussinesq approach equations based on the use of compact approximations of
the third order for convective terms for equations is used. The diffusion terms
of equations are approximated by the fourth order of accuracy. The results of
the calculations are received.
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1. Introduction

From universal methods used for calculation of flows of an incompressible liquid
during long time is method [1] and a lot of its modifications [2-4].

In a basis of the given algorithm of calculations for the equations introduced
in variables of velocity vector - pressure, lays idea of pressure definition [2] (or
corrections to pressure [3-5]) provided that on each time-layer the incompress-
ibility condition div ~v =0 is true.
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Initial attempts of solutions reception have been connected with application
of explicit algorithms where independent variables were calculated on new time
layers [1-2]. However at carrying out of flows with small viscosity rigid restric-
tions on stability criterion of used algorithms led to increase of requirements to
computers used.

One of the approaches, called up to weaken such requirements, is possible
to consider application of implicit algorithms [3-7] possessing a greater range of
stability. Other aspect by way of reception of satisfactory quality solution (with
good properties of approximation and monotony) is the choice of appropriate
approximation of the initial equations.

For this purpose often use the multipoint upwind operators [9] that leads
to essential algorithm complication at use of implicit differenced schemes.

As alternative to it the implicit differenced scheme based on use of a compact
upwind three-point operators for convective and diffusive terms approximation
[10,4-8] is effective.

Its advantage consists that it possesses good dispersive and dissipation prop-
erties and has the high order of approximation: from the third and above [10-
12], and a turning out system of the linear equations has the three-diagonal
form which may be easily solved by sweep method [16].

So, in works [4-7] third order approximations for convective terms of the
equations were applied, and diffusive ones were approximated with accuracy
about O(h/Re). At wide ranges Reynolds’s number such an approximation has
appeared to be quite satisfactory [4,10], however at the problems solution of a
general view approximation of higher order is required.

In work [8] the numerical algorithm based on approximation both convec-
tive, and diffusive terms of the equations with the third order of the accuracy,
allowing investigations to be made over a wide range defining parameters of
flows of a non-uniform incompressible liquid is realized.

In the present work the algorithm which contains approximation diffusion
terms of the equations of the fourth order of accuracy is considered.

2. Statement of a Problem and the Basic Equations

The flow of completely mixed liquid in the stratified media within the frames
of a viscous incompressible liquid with linear stratification of density (or tem-
peratures) on depth is considered.

The problem in question is described by Navier-Stokes equations introduced
for variables of velocity vector - pressure in Boussinesq approximation when
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difference of media density from its not indignant value is considered only in
forces of buoyancy.

Thus, the studied phenomenon is considered in the Cartesian system of
coordinates (O, x, y, z) or (O, x1, x2, x3), and the beginning of coordinates
coincides with the center of the disturbed area. Axis Ox is directed along a
stream, Oz - vertically upwards, and Oy supplements system of coordinates up
to the right three.

The media stratification in undisturbed condition is defined by density dis-
tribution ρ = ρ0 (z) (or temperature T = T0 (z)). It is well known that the
stratification degree is characterized by Brent-Vaisala frequency defined by fol-
lowing equation

N2 = −
g

ρ∗
·
∂ρ0

∂z
, (2.1)

where ρ∗ = ρ0 (0) , and g – free falling acceleration.

Let u1, u2, u3 to denote a velocity vector
−→
V projections on appropriating

axes of coordinates. According to [2-5,13,14] the viscous incompressible liquid
flow is described by following system of the equations:

Dρui

Dt
= −

∂p

∂xi
+ ρν∆ui − ρgi. (2.2)

∂ui

∂xi
= 0. (2.3)

Here:

g1 = g2 = 0, g3 = g− free falling acceleration,

∆ - Laplace Operator,

Df

Dt
− Full time derivative.

In Boussinesq approximation the system of the equations (2.2) will become
(2.4):

Dui

Dt
= −

1

ρ∗

∂p

∂xi
+ ν∆ui −

ρ

ρ∗
gi. (2.4)

To define value of density ρit is necessary to add a following equation [3-5,15]

D (ρ− ρ0)

Dt
= −ui

∂ρ0

∂xi
. (2.5)
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Thus, the investigated problem is solved within the frames of the equations
(2.3) - (2.5). If L, U and L/U to choose as characteristic values of scales of
length, speed and time of the considered phenomenon, in the equations (2.3) -
(2.5) it is possible to pass to dimensionless values.

vi =
ui

U
, yi =

xi

L
, τ =

Ut

L
. (2.6)

Dimensionless density disturbance thus is entered under the formula

ρ̄ =
ρ− ρ0

L∂ρ0
∂z

. (2.7)

The pressure is usually considered in the form of

∂π

yi
=

1

ρ∗

(
∂p

∂yi
+ ρ0gi

)
. (2.8)

Consequently, using the (2.6)-(2.8) formulas it is easy to receive the follow-
ing equations:

∂vi

∂yi
= 0, (2.9)

Dvi

Dτ
= −

∂π

∂yi
+

1

Re
∆vi +

ρ̄

F r2
δi3, (2.10)

Dρ̄

Dτ
= −viδi3. (2.11)

Here Reynolds’s and Frud’s dimensionless numbers are certain by following
equations (N - Brent-Vaisala frequency (2.1)):

Re =
UL

ν
, Fr =

U

NL
. (2.12)

As already it was mentioned above, the mixed liquid which area of hashing
represents the infinite cylinder of radius Lwith forming - axis Ox is considered.

So, the non-stationary flow generated by a site of the mixed liquid (y2+z2 ≤
L2) is considered at availability of stable stratification ρ = ρ0 (z) of undisturbed
stream with Brent-Vaisala frequency (2.1).

In initial point in time the liquid is undisturbed, and the density inside of
the mixed area (”spot”) is constant:

v (0, y, z) = w (0, y, z) = 0, ρ (0, y, z) = ρ∗ = const. (2.13)
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For linear stratification it is true, that

ρ0 (z) = ρ∗ (1− αz) . (2.14)

Consequently initially in time τ= 0 the liquid outside the ”spot” is undis-
turbed and in this area ρ̄ = 0, but inside of ”spot” (according to formulas (2.7),
(2.13) - (2.14)) -ρ̄ =-z:

ρ̄ =

{
0 , when y2 + z2 ≥ L2,

−z, when y2 + z2 ≤ L2.
(2.15)

The pressure defined by the formula (2.8), thus is specified by integration
of value ρ̄(y, z) so that it conformed to a hydrostatic parity in all region of
calculations [3-5]

π (0, y, z) =
1

Fr2
∫ ρ̄ (y, z) dz. (2.16)

Thus, the problem about evolution of ”spot” in steadily stratified (2.14)
media with entry conditions (2.13), (2.15) - (2.16) which is described by system
of the equations (2.9) - (2.11) is stated.

3. Algorithm of the Decision

For the numerical solution of the received system of the equations (2.9) - (2.11)
in computational region the uniform mesh is introduced ωh with the units hav-
ing coordinates (tm, yi, zj)

ωh : tm = (m− 1) τ ; yi = (i− 1) hy; zj = (j − 1) hz. (3.1)

Values of all functions entering into the considered equations, are specified
in the nodes of a grid ωh (3.1):

fm
ij = f (tm, yi, zj) . (3.2)

The solution of the specified system of the equations is based on definition
of the correction to pressure from Poisson equation with some right hand side
which turns out from an incompressibility condition div~V = 0 on each time-
layer t = tm [3-5].

According to [3-5, 13-15] the equations (2.10) can be introduced in the form
of:

∂vi

∂τ
+

∂vivk

∂yk
= −

∂π

∂yi
+

1

Re
∆vi +

ρ̄

F r2
δi3. (3.3)
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If enter the operator

L (fm) =
∂fmvk

∂yk
−

1

Re
∆fm −

ρ̄

F r2
δm3, (3.4)

then equations (2.10) will become

∂vi

∂τ
+ L (vi) = −

∂π

∂yi
. (3.5)

Or for each of a component of a velocity vector

∂v

∂τ
+ L (v) = −

∂π

∂y
, (3.6)

∂w

∂τ
+ L (w) = −

∂π

∂z
. (3.7)

Each equation (3.6) and (3.7) is solved in two steps, for example, for (3.6) is
true

I.
ṽ − vm

τ
+ L (ṽ) = −

〈
∂πm

∂y

〉
. (3.8)

II.
vm+1 − vm

τ
+ L (ṽ) = −

〈
∂πm+1

∂y

〉
. (3.9)

Here
〈
∂π
∂y

m
〉
– some differenced analogue of pressure derivative. From (3.8) and

(3.9) it follows

vm+1 = ṽ − τ

〈
∂
(
πm+1 − πm

)

∂y

〉
. (3.10)

In a similar way, applying procedure (3.8) - (3.9) to the equation (3.7), it is
easy to receive

wm+1 = w̃ − τ

〈
∂
(
πm+1 − πm

)

∂z

〉
. (3.11)

Now, differentiating the equations (3.10) and (3.11) on y and z accordingly,
and putting the received result, it is possible to receive the equation for the
required correction to pressure δπ = πm+1 − πm

〈
∂vm+1

∂y

〉
+

〈
∂wm+1

∂z

〉
=

〈
∂ṽ

∂y

〉
+

〈
∂w̃

∂z

〉
− τ

〈
∂2 (δπ)

∂y2

〉
− τ

〈
∂2 (δπ)

∂z2

〉
.

(3.12)
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Considering that a liquid is incompressible, on each time step the equation
(2.9) should be carried out, that is it is fair

〈
∂vm+1

∂y

〉
+

〈
∂wm+1

∂z

〉
= 0. (3.13)

Consequently, from (3.12) it follows

〈
∂2 (δπ)

∂y2

〉
+

〈
∂2 (δπ)

∂z2

〉
=

1

τ

[〈
∂ṽ

∂y

〉
+

〈
∂w̃

∂z

〉]
. (3.14)

It is the required Poisson equation for the correction to pressure.
Thus, the solution algorithm of initial system of the equations is following

(calculation of unknown values on a time layer t = tm+1 on known values of
functions on m - th layer t = tm. ):

1. Components of velocity are defined from a parity of type (3.8) ṽ and w̃.

2. A correction to pressure δπ is defined from Poisson equation (3.14).

3. Precise values of velocity vm+1and wm+1are defined from formulas (3.10)
and (3.11).

4. A value of density ρ̄m+1 is defined from the equation (2.11).

4. Approximation of the Initial Equations

Detailed enough discussion of a question of differenced operator L entered by
the formula (3.4) approximation, has been lead in work [5].

There it has noted been, that for problems of considered type when it is
required descriptions of flows which contain strong heterogeneity, are required
differenced schemes possessing a greater stock of stability and having good
properties of monotony and dissipation.

As shown in a lot of works [4-8, 10-12], such properties compact upwind
approximations of the raised accuracy (above the second order) possess. In
work [8] the algorithm based on approximation both convective, and diffusion
terms of Navier-Stokes equations with the third order of accuracy is realized.

At the same time, it is simple enough to generalize this algorithm on a
case when diffusion terms of Navier-Stokes equations are considered even more
precisely - with the fourth order of approximation.
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For this purpose operator L set according to (3.4)

L (f) =
∂fv

∂y
+

∂fw

∂z
−

1

Re

∂2f

∂y2
−

1

Re

∂2f

∂z2
+

ρ̄

F r2
gi

g
. (4.1)

It is necessary to present it in the form of

Lf = Lyf + Lzf +
ρ̄

F r2
gi

g
. (4.2)

The differenced approximation of the given operator is spent as follows. For
example, the following approach is applied to operator Ly

〈Lyfh 〉 = A−1
y ∆yuf −

1

Re
B−1

y ∆2yf +O

(
h3 +

h4

Re

)
, (4.3)

where approximation of the second derivative is carried out with the fourth
order of accuracy

r =

〈
∂2f

∂y2

〉

h

= B−1
y ∆2yf =

∂2f

∂y2
+O

(
h4

)
. (4.4)

Operators By and ∆2y have a following appearance:

Byf =

(
E +

1

12
∆2

)
f = fi+

1

12
(fi+1 − 2fi + fi−1) =

1

12
fi−1+

10

12
fi+

1

12
fi+1,

∆2yf =
1

h2
(fi+1 − 2fi + fi−1) .

And, according to (4.4)
Byr = ∆2yf. (4.5)

The convective terms approximation is carried out by pair of three-point
operators 〈

∂f

∂y

〉

h

= A−1
y ∆yf =

∂f

∂y
+O

(
h3

)
. (4.6)

Entered differenced operators are introduced under following formulas:

Ayf =
(
A0 −

s

4
∆0

)
f ; ∆yf =

1

2h
(∆0 − s∆2) f.

Differenced operators A0, ∆0 and ∆2 have a following appearance

A0fi =
1

6
fi−1 +

4

6
fi +

1

6
fi+1,
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∆0fi = fi+1 − fi−1,

∆2fi = fi+1 − 2fi + fi−1,

As s undertakes s = signV .
Consequently, applying compact upwind differences (4.3), (4.4), (3,6) to

the equations (2.9) - (2.11), in the form of (3.5) it is possible to receive the
differenced scheme of the solution. So, for velocity component v from the
equation (3.6) the following parity turns out

v − vm

τ
+ Ly (v) + Lz (v) = −∇yp

m. (4.7)

If to enter a designation (4.8) then (4.7) will become (4.9) - (4.10) as it will be
fair

v = vm + τǫ,

ǫ =
v − vm

τ
, (4.8)

Eǫ+ Ly (v
m + τǫ) + Lz (v

m + τǫ) = −∇yp
m, (4.9)

Eǫ+ τLy (ǫ) + τLz (ǫ) = φm, (4.10)

φm = −Ly (v
m)− Lz (v

m)−∇yp
m. (4.11)

Parities (4.10) - (4.11) are convenient for presenting in the form of

[E + τLy + τLz] ǫ = φm. (4.12)

Last parity supposes factorization (with a margin error(τ2)):

[E + τLy] [E + τLz] ǫ = φm. (4.13)

The received equation is solved in two steps: the new variable is entered

ω = [E + τLy] ǫ, (4.14)

and concerning it the equation (4.13) which have become (4.15) is solved

[E + τLz]ω = φm. (4.15)

After definition from (4.15) value of ω there is a required value (4.8) ǫ from a
parity (4.14) and further - a variable v. In more detail procedure of calculation
of unknown value looks as follows. In view of that

Lzf = A−1
z ∆zwf −

1

Re
B−1

z ∆2zf,
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Lyf = A−1
y ∆yvf −

1

Re
B−1

y ∆2yf.

The equations (4.14) and (4.15) will look like
[
E + τA−1

z ∆zw −
τ

Re
B−1

z ∆2z

]
ω = φm, (4.16)

[
E + τA−1

y ∆yv −
τ

Re
B−1

y ∆2y

]
ǫ = ω. (4.17)

Now, with the account of a parity (4.5), from (4.16) follows (4.18) - (4.19)

[Az + τ∆zw]ω −
τ

Re
Azϑ = Az [φ

m] , (4.18)

∆2zω −Bzϑ = 0. (4.19)

The received parities can be represented in a matrix type
(

[Az + τ∆zw] − τ
Re

Az

∆2z −Bz

)(
ω

ϑ

)
=

(
Az [φ

m]
0

)
. (4.20)

And if enter designations

G =

(
[Az + τ∆zw] − τ

Re
Az

∆2z −Bz

)
; −→x =

(
ω

ϑ

)
;
−→
f =

(
Az [φ

m]
0

)
, (4.21)

that will turn out following system of the linear equations

G−→x =
−→
f , (4.22)

with known matrix G and a vector of the right part
−→
f . As all operators A

and ∆, as shown above, are calculated on a three-dot pattern then matrix G

will have a three-diagonal structure and, consequently, a parity (4.22) may be
represented in each point of differenced grids ωh in a following type

Aj
−→x j−1 +Bj

−→x j+1 − Cj
−→x j =

−→
f j , j = 2, . . . , N − 1. (4.23)

Apparently, to the received equations it is necessary to add the boundary
conditions:

−→x 1 = Ψ1
−→x 2 +

−→µ 1,

−→x N = ΨN
−→x N−1 +

−→µ N .

The received system of the equations is solved by a method of vector prorace
[16] which is in detail considered in work [8].

After definition of value ω, from system of the equations (4.23) method
described above defines unknown value from the equation (4.17).
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5. Results of Calculations

By means of the offered algorithm it has been carried out numerical research of
a discussed above problem about evolution of the mixed liquid (”spot”). The
given results of calculations belong to a case when Brent-Vaisala period was 30
minutes, and spot radius – 10 m. Frud’s number thus equaled Fr = 1, and the
range of number of Reynolds varied from 3 · 102 to 3 · 105.

The distribution of velocity component v(y) on axis of ”spot” (z = 0) in
time moments t = 3, t = 6, t = 9, t = 12 for Reynolds’s number Re = 3 ·102

is presented on Figures 1-4. The distributions of velocity component v(y) on
axis of ”spot” (z = 0) for Reynolds’s number Re = 3 · 105 in time moments
t = 6, t = 12 are represented in following two figures.

The calculated data were compared with results obtained in [8] based on the
scheme of the third order of accuracy. These data show that the configuration
of the horizontal flow velocity in the considered range of Reynolds number
for the whole study period is monotonic. There is good agreement between
the calculation results obtained by the schemes of third order accuracy, and
proposed in this paper.

At an initial stage of evolution of ”spot” (Figure 1) weak dependence of
cross-section flow velocity on size of number of Reynolds is observed.

In following five figures distribution of vertical velocity on depth w(z) is
presented to various time-moment for a number of Reynolds Re = 3 · 102. Here
the considered flow characteristic is given both in the center of the indignant
area (Figure 7, Figure 10), and in the field of the maximal amplitudes (Figure
8, Figure 9, Figure 11).

The figures shows the results of calculations performed on the proposed
scheme and the scheme of the third order of accuracy [8]. These data indicate
that both schemes give very similar results.

In a Figures 12-14 configurations of horizontal velocity w(z) are presented
at time-moments t = 6 and t = 12 in the field of the maximal amplitudes
and in the center of ”spot” for Reynolds’s number Re = 3 · 105. Very good
concurrence of results of calculations for both considered differenced schemes is
here too observed.

Distribution of function of density in the center of indignation and in the
field of the maximal amplitudes for Reynolds’s numbers Re = 3 · 102 and
Re = 3 · 105 is shown on the Fig.15-20. As well as for already considered
characteristics of the investigated flow - values of the horizontal and vertical
velocities, cited data speak about monotonous behavior of function of density
during all presented time interval t ≤ 12 in all things a range of number of
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Reynolds 3 · 102 ≤ Re ≤ 3 · 105.
The following two pictures show behavior of sizes of vertical speed and

density of current along horizontal axis(w (y) and ρ̄ (y)), Passing through a
level of the maximal indignations of current (z=1,35). Here too in all things a
range of considered number of Reynolds monotonous structures of investigated
functions are observed.

6. Conclusion

The given results of calculations show, that application of compact upwind
approximations of the fourth order of accuracy for diffusive terms at the de-
scription convective terms of the equations with the third order of accuracy
for the solution of the initial equations gives quite satisfactory description of
considered processes, containing strong heterogeneities.
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Figure 1: Graph show the horizontal velocity distribution along the Oy axis,
v(y) at the time moment t = 3 for Reynolds number Re = 300 in the center of
spot. Solid line denotes data, obtained on scheme of third order accuracy [8],
rectangular – data, obtained on scheme, considered in current paper.
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Figure 2: Graph show the horizontal velocity distribution along the Oy axis,
v(y) at the time moment t = 6 for Reynolds number Re = 300 in the center of
spot. Solid line denotes data, obtained on scheme, considered in current paper,
rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 3: Graph show the horizontal velocity distribution along the Oy axis,
v(y) at the time moment t = 9 for Reynolds number Re = 300 in the center of
spot. Solid line denotes data, obtained on scheme of third order accuracy [8],
rectangular – data, obtained on scheme, considered in current paper.
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Figure 4: Graph show the horizontal velocity distribution along the Oy axis,
v(y) at the time moment t = 12 for Reynolds number Re = 300 in the center of
spot. Solid line denotes data, obtained on scheme of third order accuracy [8],
rectangular – data, obtained on scheme, considered in current paper.
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Figure 5: Graph show the horizontal velocity distribution along the Oy axis,
v(y) at the time moment t = 6 for Reynolds number Re = 3105 in the center of
spot. Solid line denotes data, obtained on scheme, considered in current paper,
rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 6: Graph show the horizontal velocity distribution along the Oy axis,
v(y) at the time moment t = 12 for Reynolds number Re = 3105 in the center of
spot. Solid line denotes data, obtained on scheme, considered in current paper,
rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 7: Graph show the vertical velocity distribution along the Oz axis, w(z)
at the time moment t = 6 for Reynolds number Re = 3102 in the center of
spot. Solid line denotes data, obtained on scheme, considered in current paper,
rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 8: Graph show the vertical velocity distribution along the Oz axis, w(z)
at the time moment t = 6 for Reynolds number Re = 3102 in the region of
maximum amplitudes. Solid line denotes data, obtained on scheme, considered
in current paper, rectangular – data, obtained on scheme of third order accuracy
[8].
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Figure 9: Graph show the vertical velocity distribution along the Oz axis, w(z)
at the time moment t = 9 for Reynolds number Re = 3102 in the region of
maximum amplitudes. Solid line denotes data, obtained on scheme, considered
in current paper, rectangular – data, obtained on scheme of third order accuracy
[8].
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Figure 10: Graph show the vertical velocity distribution along the Oz axis, w(z)
at the time moment t = 12 for Reynolds number Re = 3102 in the center of
spot. Solid line denotes data, obtained on scheme, considered in current paper,
rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 11: Graph show the vertical velocity distribution along the Oz axis, w(z)
at the time moment t = 12 for Reynolds number Re = 3102 in the region of
amplitudes. Solid line denotes data, obtained on scheme, considered in current
paper, rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 12: Graph show the vertical velocity distribution along the Oz axis,
w(z) at the time moment t = 6 for Reynolds number Re = 3105 in the region of
amplitudes. Solid line denotes data, obtained on scheme, considered in current
paper, rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 13: Graph show the vertical velocity distribution along the Oz axis, w(z)
at the time moment t = 12 for Reynolds number Re = 3105 in the region of
amplitudes. Solid line denotes data, obtained on scheme, considered in current
paper, rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 14: Graph show the vertical velocity distribution along the Oz axis,
w(z) at the time moment t = 12 for Reynolds number Re = 3105 in the center
of Solid line denotes data, obtained on scheme, considered in current paper,
rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 15: Graph show the density distribution along the Oz axis, ρ(z)at the
time moment t = 6 for Reynolds number Re = 3102 in the center of spot. Solid
line denotes data, obtained on scheme, considered in current paper, rectangular
– rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 16: Graph show the density distribution along the Oz axis, ρ(z)at the
time moment t = 6 for Reynolds number Re = 3102 in the region of maximum
amplitudes. Solid line denotes data, obtained on scheme, considered in current
paper, rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 17: Graph show the density distribution along the Oz axis, ρ(z)at the
time moment t = 9 for Reynolds number Re = 3102 in the region of maximum
amplitudes. Solid line denotes data, obtained on scheme of third order accuracy
[8], rectangular – data, obtained on scheme considered in current paper.
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Figure 18: Graph show the density distribution along the Oz axis, ρ(z)at the
time moment t = 12 for Reynolds number Re = 3102 in the region of maximum
amplitudes. Solid line denotes data, obtained on scheme, considered in current
paper, rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 19: Graph show the density distribution along the Oz axis, ρ(z)at the
time moment t = 6 for Reynolds number Re = 3105 in the region of maximum
amplitudes. Solid line denotes data, obtained on scheme, considered in current
paper, rectangular – data, obtained on scheme of third order accuracy [8].
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Figure 20: Graph show the density distribution along the Oz axis, ρ(z) at the
time moment t = 12 for Reynolds number Re = 3105 in the region of maximum
amplitudes. Solid line denotes data, obtained on scheme, considered in current
paper, rectangular – data, obtained on scheme of third order accuracy [8].
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