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UDC 620.194.2
THE DEFINITION OF TIME TO CORROSION FAILURE

HIJRAN A AMAMMADOVA
Institute of Mathematics and Mechanics of ANAS, B.Vahabzade 9, Baku, AZ1141, Azerbaijan

creepimm@gmail.com

ABSTRACT

A formula determining the time to corrosive failure was derived when depending on the applied stress the
corrosion potential monotonically changes in time up to failure. A universal formula of long term corrosive strength
that determines the time to corrosive failure under constant mechanical stress and potentials is offered.

Key words: metal-corrosive medium, stress, corrosive failure, temperature, corrosive strength
KORROZIiYA DAGILMASINA QO9DOR OLAN ZAMANIN TOYINI
XULASO

Korroziya dagilmasimna qadar olan zamanin toyini ii¢lin nazeri formullar melum deyil. Bu isde miisyyan daracada
buradaki boglugu doldurmaga cohd edilmisdir. Korroziya dagilmasmin zamammn miisyyon eden formul
¢ixarilmisdir,dagilmaya qader tatbiq olunan garginlik naticesinda korroziya potensiali zamandan asili olaraq monoton
dayisir. Davamh korroziya méhkemliyinin universal formulu toqdim edilmisdir, hansi ki, sabit mexaniki gorginlik ve
potensialda korroziya dagilmasina gader olan zamam miisyyen edir.

Acar sozlor: metal — korroziya miihiti, mexaniki gerginlik, korroziya dagilmalari, temperatur, korroziya
mohkamliyi

OIIPEAEAEHME BPEMEHI 4O KOPPO3MMOHHOI'O PA3PYINEHNS PE3IOME
PE3IOME

TeopeTiaeckue GpopMyAbl, TO3BOASIOLINE OIIPEAEANTh BpeM: A0 pa3pyIIeHNs He U3BeCTHBL B AaHHOI paboTe
cJe/aHa TIOIBITKA B HEKOTOPOI CTeIleHN BOCIIOAHUTDL STOT Ipobea. Brisegena gpopmyaa, ompejeAsionias BpeMs 40
KOPPO3MOHHOIO pa3pylleHys], KOIda B 3aBUCHMOCTM OT IIPMAOYKEHHOIO HaNpsDKeHUs IIOTeHIMad KOPpOo3uu
MOHOTOHHO U3MEHSETCSI BO BpEMeHI BILAOTh A0 paspyiueHus. IlpeaaoskeHa yHusepcaabHas GpopMyaa AAUTEABHON
KOPPO3MOHHON IPOYHOCTY, KOTOpasi OIlpeseaseT BpeMs A0 KOPPO3MOHHOIO pPa3pyllIeHMs IIPU ITOCTOSHHBIX
MeXaHIUEeCKIX HaIIPsKEeHISIX U IToTeHIIaax.

Karouepoe caoBa: MeTaa — KOPPO3MOHHAs CpeJa, MeXaHIJecKoe HallpsUKeHNe, KOPPO3JOHHOe pa3pylleHne,
TeMIlepaTyp, KOPPO3VMOHHAs IIPOYHOCTE.

Introduction

We define the metal corrosion process as a process of continuous accumulation of certain
kind of damages. The proof on continuous crack propagation is in the paper [7]. We will assume
that corrosive failure occurs when accumulated corrosion damages achieve a certain level. At
this time, we will be interested in mechanism of formation and accumulation of these damages,
although we note that apparently, they occur as a result of chemical reactions with aggressive
medium components ongoing on the surface of the metal.

Statement and solution of the problem

Let a non-negative function n(t) monotonically increasing with respect to time t
characterize the degree (depth) of corrosion, in other words, the degree of accumulated corrosion
damages. At this time, with regard to normalization we accept: 0< n(t)ﬁl. At the initial
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moment of time the quantity 77(t) equals zero: 77(0) =0. Corrosive failure happens for the time
t. for which U(L)zl. We use the law of physical-chemical kinetics. Following this law, the
function 77(t) satisfies the following equation:

1= lnlthulont)]- 0

Equation (1) means that the speed of accumulation of corrosive damages at the moment t is
a function (denoted by ) from corrosiveness degree 77('[) achieved to the moment t and
potential U at the considered time moment. Accept that the quantities 77 and U have separate

influence on the corrosion speed: Q2= l//(?])(p(u).

Allowing for this, we rewrite equation (1) in the form:
dn(t
90 ot

We integrate equation (2) provided 77( ) 0:

o'—.q
\_/

:j-go (u(o,,7))dz.

Taking into account the condition n(t*) =1, we get

tj¢(u(ao’f))df =1(3)

1
where ¢ =¢/B, B :I—n

2 wl)
If in the corrosive process, for every fixed o, the potential is maintained constant

U =U, =U(c,,0)=const, then from (3) we get
1 1
= = , (4)
#u,)  #u(o,0))

where t; is the time to corrosive failure for the constant u, = u(O'0 ,0) (in this case t. goes to

t,). Assuming that t, is a universal function for the “metal-corrosive medium” system, we can

rewrite equation (3) in the form:

J:thl' 5)

0 O(U(O-O’T))

The experiments that allow to determine the time to corrosive failure t; for the constants o,
and U, are in references, in particular in [ 2,3,5,6 ]. An example of this are experimental data of

dependences t, ~ U, o, represented by the solid lines in figure 1.

These data belong to H.Turnes [6]. They define the time to corrosive failure of rods made of
chromium-nickel steel 18-9 on the magnitude of tensile stress and corrosive potential in the
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boiling deaerated solution MgCI,. Experimental data of H.Turnes are typical for many “metal-

corrosive medium” systems.

Lo

0y

Fig. 1. Dependence of the time to failure of rods made of chromium-nickel steel 18-9 in the boiling solution
MgC|2 on the magnitude of tensile stress and potential: solid lines are the data of H.Turnes experiment, broken

lines are the calculations by formula (7)

We suggest the following empiric formula for the function {; (we omit the index for o)

a(o) -1
1 1 u
b 4.0) T Al) [1‘ u5<a>J ©

Here US(O') is minimal value of the potential from the range of its change for the given

stress o ; tOS(O') is the time to corrosive failure for U= US(O'); A(O') and a(O') are some
functions from the applied constant stress. If the limits of experiments allow as U, (0') to choose

the potentials that are threshold for each o, in this case t (O')—) 00, At this time formula (6)

(o)
u
o= A("{l‘mJ ?

Experimental verification of empiric formula (7) was carried out by using H.Turnes
experimental data. As can be seen, experiments on corrosive failure were conducted for the
following values of the stress o : 20; 50; 100; 200; 300MPa .

goes to the formula

1. 3navenme pyHKIMWI U, , @, A B 3aBICHMOCTY OT HaIIpSDKeHUs O .

o, MPa |u, B o A h
50 0,09 1,35 4
100 0,1 0,96 1,95
200 0,11 0,92 0,6
300 0,13 1,05 03
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For each stress the quantities U, were determined as threshold value of the potential. These
values of U, depending on o were indicated in table 1. For these values of U, the quantity
tOS(O')—)OO. Without going into details, note that using the method for determining the
parameters of the empiric formula, the quantities A(O') and 0{(0') were also found. The
obtained values of these quantities were also given in table 1. The graphs of functions u, A(O')

and 0{(0') were represented in fig.2.

As can be seen, for the systems of experiments under consideration the quantity & weakly
depends on the stress. For practical calculations the quantity ¢ can be accepted stress-
independent. In the given case & =1. According to experimental data, the dependence U, ~ o

clearly is linear character. But the function A changes in a substantial way when ¢ changes.

Proceeding from this fact, the functions US(O') and A(O') were approximated by the

following formulas:

Y _a,-Z b, Alo)= Ao(ij ®)

uOs Oos 005

But finding this law, especially for complicated geometry bodies, represents certain
difficulties because of specifity of the corrosive process. In the case when in the corrosion process
the stress o, changes in time t and the law o, =0, (t) is unknown, to determine the time to
corrosive failure we will use the method suggested in [3]. According to [3], we accept the
function n(t) in the form

O¢o
o.(t)

n(t)=1-—5, 9)

o
where o, is nominal stress: o,, =0, (t)|t=0. Suppose that the quantity —2- for t=t,
e

becomes a small quantity compared to a unit.

In the first approximation we will assume 1/1(77):1. In this case, from (4) we have:
1
B =1, ¢ =¢. Following [1] we also accept: & = > For these data, we take into account (5) and

(8) in the equation (2) and get

1
o, do, 1[0, 2
> =—|—=-1].
o, dt A

e

Integrate this relation

t. % do,
=0 | ———, (10)

— )
A 1/2
o, (o}

e |
O-S

where o, is a stress at which separation of pure metal occurs [1].
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Having calculated the integral and making some transformations, from (9) as a final result

we get
t = A{ﬂ[l _arcth \/ Te0 —1J - \/ Teo —1} (1)
JS JS GS

We represent the function l//(?])=1 that enter the formula (2) as a power function

Here:

1//(77) =D,;", where D, and A are constants. Having adopted the denotation D,B =D, we can
rewrite the equation (2) in the form

dz_t(t) =Dy (g(u(o,,t))

or allowing for (4) in the form

dnt)_ Dn*(t)
dt ty (u(go’t))

For the function 77(t) a priori we have the following expression

77{“_“"]  (13)
Ub_uo

where y is a constant U, = U(c;0); U, =U(o,;t.). As we see 77(uy)=0; 7(u,)=1. Meaning

. (12)

that 77 is a monotonically increasing time function, according to formula (13) the quantity u

should be a monotonically increasing or monotonically decreasing function of t:ccji—;J >0 or

d—u<0.
dt

The noted condition of monotonicity of the potential holds for example, in the case when the
applied stress is less than the yield point [3,5] or the induction period occupies short part of test
time under corrosive conditions in the stress state [4].

The choice of the kind of the function 77 is ambiguous, i.e. instead of the formula (13)
another formulas for 7] can be chosen. But such an ambiguity when choosing formula 77 gives
small deviation of the value of the quantity . because of normalizing constants D, 4,y that are
universal constants for each “metal-corrosive-medium” systems and at the final result should be

determined by the data of corresponding experiments.

Now, using formula (13) we calculate

7-1
(fj—”w(“_“(’j "W )
t u, — U, u, —u, dt

To concretize the function t; that enters into (12) we use formula (7). Now we take into
account (7), (11) and (14) in equation (12) and get
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A (u—u, Yy ul
dt:}/—o— 1-— | du. (15
D (u—ugy ™ u )

S

Here D, A,y are the constants, the remaining quantities are the functions of the stress that

was omitted at the time of computation o, . Integrate the relation (15):

_A 1 ujb(u _UO)y(l_aHdu (16)
D (Ub _Uo)y(l_ﬂ) uo 1_i -
uS

We make the following change of variables: U= _x. At this time relations (16) are
U, = Uo

1 -
- ﬁj’xﬂ—{l_u_()_[u_b—u—ojx} dx, (17)
D3 u u. u

transformed to the form:

where [ = 7/(1—2,).

Furthermore, we accept the denotation

At this time 0 < X <1. Allowing for the change interval of the arguments X and wanting to
express the integral (17) that enters into (17) by the elementary functions, we expand the function
f determined by the formula (18) into Macleron series. Further use of the Macleron series of the

function f(x) in (17) allows to calculase the integral included in (17). As a result, the relation
(17) is reduced to the form:

o 2
t = 1_u_0 4 +l a Ub—uo+10‘(0‘+1) u, — U, e
u) |[Dp DDB+1u,—u, D2(B+2)\u,—-u,

By introducing new experimentally defined constants L, L,, L, we interrupt the series in

o 2
t*=A(1—u—°j L+ L, oY% +L3(”b_”°j .(19)
Us Us — U Us — U

Formula (19) defines the time to corrosive failure in the case of nonstationary change of the

the last formula

corrosion potential for the given stress through the initial value of the potential u,, the values of
the potential at the failure moment Uy, the threshold value of the potential Ug the functions
A(O'), a(O') and the constants Ly, L,, Ls . Allowing for (19) we write the relation (7) in the form
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2
u,—u u, —u
to=ty(op, Up) L+ L, >—2+ Ly >—2| | (20)
Us —U, Us — U,
U, = U(GO,O) and U, = U((TO,L) included in this formula for each given stress 0 can be
measured in the experiment conditions [3,6,9].

Following experimental data [9,10] the dependences U, ~ o,,uU, ~ o, are close to linear
ones. To determine the constants L, L, and L; the results of the following experiment can be
used. Let for every given stress O potential U in the corrosion process change with constant
speed U = Ut +U,, where U=const . At this time U, = Ut. +U,.

u, —u .. .
Hence t. = —2>— We take this into account in (20)
u

2
u, —u u, —u u,—-u
L +L 22 O+L{ b Oj =—2 0 (21)
Us — U Us — U Uto(amuo)

S

Assigning different values o, = Uék) =const, (k=12,...) on each k-th experiment, we
find the quantities UO(O'ék) ), Ub(O'(()k)), us(aék)). Since the function t; is also assumed to be

determined from corresponding experiments then (21) represents a system of linear algebraic
equations for determining three constants L, L, and L,. When defining these constants one of

mathematical approximation methods should be used for experimental verification of formula
(20).

The H.Turnes [6] experimental data on determining the times to corrosive failure of rods t.
made of chromium-nickel steel 18-9 in the boiling solution MgCIl, under stationary change of

potential depending on the applied constant stress were used.

To this end, at first the dependences U, ~ o, and u, ~ o, were used.

Fig. 2 Dependence of potentials U, = U(O‘ ,O) and U, = U(O' ) L) on the applied stress O . the dots

are the data of H.Turnes experiments, the lines are approximation of these points.
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Experimental values of the quantities UO(O'O) and U, (O'O) were represented in table 2, and

also were marked by the dots in fig. 3

As can be seen, these points lie near straight lines that were approximated by the following
equations
Yo _516% 10920 Yo _ 26770 _0365. (22
uOs Oos uOs Os0

Here, as in formulas (9), were accepted U,, =—0,03B, o,, =300MPa.

2. Experimental and calculation data of the quantities u_,u,,t,,u,and t. depending on

the given stress o

L =1 L, =062, L,=013

o | -10%°u,,B —10%u,,B to,h —10%u,,B t.,h
MPa

experim | calculati | experi calcul | experim | calculati | experim | calcul | experim | calculati

ent on ment ation ent on ent ation ent on
50 9 91 4 3,84 8,2 7,84 0,25 0,24 52 5
100 10 9,8 5 4,92 3,4 3.24 15 1,575 2,25 2,1

11 11,2 7 7, 1,4 1 4 42 1

200 ,26 ,08 A5 5 ,0 , 0,95
300 13 12,7 9 9,24 1 1,08 7,0 6,9 0,7 0,74

Calculation values of U, and U, obtained on the basis of equation (22), the values of Uy

calculated according to the formula (18) were represented in table 2. Experimental and
calculational data of the function t, depending on the initial potential U, determined for each

stress, are also given here.
The constants L, L, and L, were also determined By our calculation these constants are the

followings: L, =1, L, 0,62 and L, ~0,13.

After finding all necessary quantities, according to formula (20) the calculations of the time
to t. to corrosive failure were carried out.

The results of calculations were represented in table 2. Experimental data for comparition
are also given here.

The graph of the function . was constructed on the base of the obtained data.
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0.5
0 100 200

Fig.3.

This graphs determines the time to failure of rods made of chromium nickel steel 18-9 in the
boiling solution MgCI, where for each applied stress the corrosion potential changes in time up
to failure. Corresponding experimental data were represented in this figure by light dots. There
is an acceptable consent of calculational data with experimental ones.

Conclusions

A formula determining the time to corrosive failure was derived when depending on the
applied stress the corrosion potential monotonically changes in time up to failure.

A universal formula of long term corrosive strength that determines the time to corrosive
failure under constant mechanical stress and potentials is offered. The marked formulas were
experimentally verified when using experimental data on corrosive failure of rods made of
chromium nickel steel 18-9 in boiling solution, MgCl, obtained by H.Turnes. It was shown that
for the “metal-corrosiv-medium” system used by H.Turnes the values that obtain potential at the
initial moment of time, at the failure moment also linearly depend on the applied stress
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ABSTRACT

The process of torsional scattered destruction of a cylindrical hollow shaft with variable shear modulus along the
radius, was studied. The destruction front movement equation was derived and solved. The front extension curves
were constructed on the base of the results of numerical calculations.

Keywords: Cylindrical anisotropy, scattered destruction, damageability, incubation period, fracture front, torsion.
AANTEABHOE PA3PYIIEHME AHM3OTPOITHOTI' O I10A0I'0 HMAMHAPA TIPU KPYYEHN
PE3IOME

VccaepoBan 1mpoljecc paccessHHOTO paspylleHNs LMAMHAPUYECKOIO II0AOTO Bada HpM KpydeHUH, C
IlepeMeHHBLIM BAOAb pajyyca MoJyAeM cABUra. BrisegeHo u perieHo ypasHeHIe AByokeHNs GppoHTa paspyrenns. Ha
OCHOBE pe3ybTaTOB YNC/AEHHOTO pacdeTa IIOCTPOeHBI KpUBLIE PacIIpocTpaHeH sl GpOHTa.

KaroueBbie caosa. ]_[I/IAI/IHApI/I‘IECKa}I AHNM3O0TPOIINSI, PacCesiHHOe pa3pylieHne, ITOBPEXXKAaeMOCThb, I/IHKy6a-
LH/IOHHI)II7[ repuoga, (l)pOHT PpaspyHieHIrl, Kpydenne.

ANIZOTROP BOS SILINDRIN BURULMADA UZUNMUDDOTLI DAGILMASI
XULASO

Radius boyu dayisen siirlisme modulu olan bos silindrik valin burulmada sapalenmis dagilma prosesi totbiq
olunmusdur. Dagilma cebhasinin harakst tenliyi alinmis ve hall edilmisdir. Hesablamalar naticesinde dagilma
cobhasinin yayilmasini xarakterize eden qrafikler qurulmusdur.

Acar sozlar. Silindrik anizotropiya, sepslenmis dagima, zadelenms, inkubasiya periodu, dagima cebhesi,
burulma.

I. Introduction

Delayed strength of hollow shafts, thickwalled cylindrical pipes under statical loading with
a torque is determined by temporary destruction process dependent in particular on the size of
the torque, rheology, anisotropy of mechanical features of the shaft, its geometry. Such a similar
static fatigue phenomenon is explained by the availability of irreversible kinetic process of
damage accumulation in the body, by the scattered destruction. Knowledge of the period of the
latent and apparent destruction allows sufficient use of the life cycle of the construction.

In the present paper, based on the Suvorova — Akhundov hereditary type damage theory we
study the process of scattered destruction of a hollow circular cylinder by the torsional moments
applied to its endwalls. The material of the hollow shaft possesses cylindrical axisymmetric
anisotropy under which mechanical module depend only on the current radius (cylindrical
system of coordinates I',8,2).
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Delayed Torsional Destruction of an Anisotropic Hollow Cylinder

Let us consider a hollow circular cylinder with cylindrical anisotropy and twisted with
moments applied to its endwalls. We suppose that this body is bounded by the surfaces of
coaxial circular cylinders of radius a andb, and of length /. We assume that one endwall is fixed in
position, and the another one is under the actions leading to the twisting moment M. Anisotropy
of the cylinder is considered to be cylindrical and the anisotropy axis coincides with geometrical
axis and is taken as the axis Z; we locate the center of the axis Z on the unfixed endwall. On the
anisotropy we impose the following restrictions: elastic features are such that relative radial,
annual and axial deformations are independent of tangential stress in the cross - sectional plane;
the main elasticity module are independent of annular and axial coordinates. These conditions
may be satisfied if we assume that only annular and axial displacements are nonzero, and
tangential stress in the cross — sectional plane perpendicular to the radius is non — zero. From
common formulas from theory of elasticity of an anisotropic body we get that only the shear
modulus G influences on this stressz,, . We will consider it variable along the cross — sectional

radius: G = G(r).
IL. Literature review and problem statement

In model relations the damage accumulation process is described by a hereditary type
damage operator that in the absence of unloading behaves as an ordinary viscoelasticity operator
that allows to use the existing solution methods.

We accept the power law of change of shear modulus G (G, — for cylindrical anisotropy)

r n
G=g/—|;:n>0.
g(b)

Using the highest stress strength criterion [1] allowing for the single non — zero tangential
stress, we have:

along the radius:

7, (t 1)+ | Kt =8)r, (t,8)ds = 7o, (1)

[ S——

where K(t —S) is a damage operator kernel. The stress has different representations for various
values of the parameter # of nonlinear distribution in thickness of a shear modulus pipe [2]. For
n > 0it has the form:

M(4+n) ™
T&z = 27Z' b4+n _ a4+n

wherea and bare internal and external radii of the pipe, M is torque, r is a current radius of the
inner point of the pipe’s section.

, (2)

IIL.The aim and objectives of the study

Destruction will happen first in the place where the tangential stress 7, attains its greatest

value. Simple analysis of formula (2) shows that for n>0this will be an external surface layer. And

M(4+n) d*"
max :n>0(
o 2 a3 d4+n_1 ()
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whered =b/a.

Taking into account representation (3) in the strength criterion (1), we obtain an algebraic
equation with regard to initial destruction time t;, that for constant torque has the form:

Hence we get a condition imposed on the size of the torque and geometry of the pipe under
which incubation period t;of latent destruction exists. This condition is determined by the

positivity of the right hand side of the equation (4).

M <" d*“h%wn>0(®

2r
4+n( -

For the values of the torque greater than the ones determined by the inequality (5), the

destruction of the surface boundary layer happens instantly on the application of torque.

For a weakly — singular kernel K(t, S) = K(t, S)_a; 0<a<l from (4) we get:

1
1-a( 2z7,@%(d*" -1 i-a
ty = il )—1 ©)
k | M(4+n)
After the destruction of the surface layer, an expanding ring — shaped destruction zone
adjacent to the external surface is formed over time for #>0. Assuming that loss of load — bearing

ability of the pipe material behind the front destruction the equation of its motion is obtained
from the strength criterion (1), preliminarily having made substitution in (2):

2m’t,

)M =0,,n>0 (7

r

—=ﬂ(t);——ﬂ( );

a (@+nm
Then we get the following integral equation of destruction front motion:

,Bl+n (t) t ,Bl+n( )
p-1 1Mo

In all the cases the function S(t) determines the coordinate of the destruction front. It

9n (8)

should be noted that forn>0the function f(t) is monotonically decreasing.

The integral equation (8) of the destruction front motion is a second kind nonlinear Volterra
integral equation. In the general case, for an arbitrary form of the kernel of the integral member,
its integration is a difficult mathematical problem. However, for some parts of the kernel of the
integral term it is succeeded to obtain solutions in a visible analytic form. This allows to analyze
qualitatively the destruction process picture and reveal its most significant features. To this end
here in what follows we accept that the kernel of the integral term is a constant:

K(t — S) = K =const . Then the destruction front equation takes the form:

——+ K- j —_5n
ﬂ4+n (t) l . ﬂ4+n (S) 1 ﬂl+n (t)

©)
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For obtaining a differential equation describing the motion of destruction front we
differentiate equation (9) with respect to time. Then we get the following differential equation
determining the velocity of destruction front extension;

d_ﬂ _ kIB2+n (ﬂ4+n _l) (10)

dt - (4+n)s"" - L+ n)g, (B 1)
For n>0 the function f(t) decreases, therefore the right hand side of (10) should be negative.

Since  >1 the numerator of the right hand side of (10) is positive, then its denominator should
be negative, i.e.

(44 ) —(1+n)g, (8" -1f <0 (11)

Hence we get a necessary condition imposed on the torque under which the process of
destruction front motion is possible:

4+n ﬂ5+2n
1+n (ﬂ‘”n _1)

This condition should be necessarily followed at least for the initial momentt,, when

b

> (12)

n

Taking into account the expression for ¢, (7),we write this condition in the explicit form:

1en (gE" 1)

M < 27a°
To (4+ n)z és+2n

(13)

b
p=p,=d= N will be the initial condition of the differential equation (10) for t =t,, where

' ‘ 1 d 4+n 1
t, is determined by formula (6) fora =0; t, = K g, re -1}

Now integrating (10) we get the following analytic expression determining the law of
destruction front motion:

p -1 —g,(+ n)X{%(ﬁs —ﬂ§)+Li_ in J} =Kl(t-t) (14

4+n lBlJrn .

0
In fig.1.we give the curves of destruction front motion for N=0;1;2 calculated by formula
(14) for B, =2; (4+n)g, =18

In
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Fig.1. The curves of destruction front motion for a constant kernel
As it follows from the graphs, as the destructionfront extends, the motion speed increases

and with increasing the power n of variability of the shear modulus in thickness of the hollow
shaft, the destruction process occurs less intense.

For a weakly — singular kernel of damage operator K (t, S) =K (t - S)a the nonlinear integral

equation (8) was calculated numerically for the value @ = 0,15; n = 0;1;2 for

B, =2, (4+n)g, =12. Appropriate curves are given in fig.2.

R

n=1

I3 | | | ¢
20 25 30 35 40

Fig.2. The curves of destruction front motion for a weakly — singular kernel.

The given graphs testify on significant influence of singularity of the damage operator
kernel affecting a sharp acceleration of the destruction process.

IV. Conclusion.

A problem of initiation and development of torsional destruction zone in a cylindrical
anisotropic hollow cylinder when shear modulus changes along the section. Significant influence
of variability of shear modulus on the destruction front propagation velocity, is revealed.
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XULASO

MBagqalads ventilyasiya ve kondisiyalasdirma sistemlarine giinas enetjisindon istifade variantinin hesabat sxemi
islonilmisdir. Giinas energetik qurgularimin qurasdirilmasi ve istismar edilmesi maqgsadile islonmis investisiya
layihosinin iqtisadi semoraliyi toedqiq edilorsak, investisiya layiholorinin alde edilmis gostoricilora vo iqtisadi
somareliyinin giymatlondirilmasi iisullarma asasen giines energetik qurgularimin qurasdirilmasinin ve istismara
verilmasi miisssisalorde no daracads semorsli oldugunu miisyyenlosdirilmisdir. Toklif edilon investisiya layihasinin
hayata kecirilmosi sarmayagilor {iciin iqtisadi cohatdan sarfeli olmasi asaslandirilmisdir.

Acar sozlar. giinas energetik qurgular, igtisadi semaralik, giines enerjisinden istifads, ventilyasiya, kondi-
siyalagdirma.

ECOLOGICAL-ECONOMIC INDICATORS OF THE APPLICATION OF SOLAR ENERGY DEVICES
ABSTRACT

The article has developed a scheme for calculating the use of solar energy in ventilation and air conditioning
systems. The economic efficiency of an investment project developed for the purpose of installation and operation of
solar power plants is investigated, and based on the obtained indicators and methods for assessing the economic
efficiency of investment projects, it is determined how effective the installation and commissioning of solar power
plants at enterprises is. It is proved that the implementation of the proposed investment project is economically
beneficial for investors.

Keywords. solar energy facilities, economic efficiency, use of solar energy, ventilation, air conditioning.

9KOA0I'0O-5)KOHOMMNYECKUE ITOKA3ATEAU ITPMMEHEHWSI
CO/AHEYHBIX DHEPTETMTYECKIX YCTAHOBOK
PE3IOME

B cratne paspaborana cxeMa pacdeTa BapMaHTa UCIIOAb30BAHIS COAHEYHOV SHEPIMM B CHICTEMaX BEHTUASAIIUN I
KOHAMIMOHNpoBaHus. VccaejosaHa sKoHOMITYecKas 9¢@eKTUBHOCTh MHBECTUIIMOHHOTO IIPOEKTa, pa3pabaThiBae-
MOTO € LIeABIO YCTAaHOBKY M DKCILAyaTal[yyl COAHEYHbIX DHEPIETHMYECKIX YCTaHOBOK, 11 Ha OCHOBE ITOAYJeHHBIX IT0Ka3a-
Teaeil M METOAOB OIIEHKV SKOHOMIYECKOV 5(PeKTUBHOCTY MHBECTUIIVIOHHBIX ITPOEKTOB OIpeje]eHO, HaCKOABKO
9 deKTBHa yCTaHOBKa U BBOJ B DKCIIAYaTallMIO COAHEYHBIX DHEPIETUMYECKUX YCTAaHOBOK Ha IIPEATIPVLITIIX.
OB0CHOBaHO, YTO peaan3aryis IIpeA 05KeHHOTO MHBECTUIIMIOHHOTO ITPOeKTa SKOHOMITIECKY BHITOAHA A5 MIHBECTOPOB.

KaroueBble caoBa: coaHeuHbIe DHEPreTm4IecKre yCTaHOBKY, DKOHOMIIYECKasT BCl)q)eKTI/IBHOCTL, JICIIOAb30BaHIIe
COAHEYHOV DHEePIUY, BEHTNAALVEL, KOHAVIIIVIOHIPOBaHME.

Miiasir dovrde olkeads yanacag-enerjiyo olan telabatin artmas: ilo slagedar olaraq giinos
energetik qurgularinin tatbiginin genislondirilmasi talsb olunur. Bina ve qurgularmn insanlarin
komfort telebleri ¢arcivesinds yasamasi baximindan ve eloco de enerjiyo ciddi genast
baximindan kompleks togkilati va texniki tedbirlerin yerine yetirilmasi ils alds edilir [1,2]. Mahz
bu baximdan, investisiya layihalorinin alde edilmis gostericilors ve iqtisadi semaraliyinin qiy-
matlondirilmasi tisullarina asasan giinas energetik qurgularinin qurasdirilmasinin ve istismara
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verilmasi miiassisalorde no daracads semarsli oldugunu miisyyenlasdirak. Bu magsadls, inves-
tisiya layihasi tizra pul vesaitlori axininin cari diskontlasdirilmis deyerinin hesablanmasi codve-
lini tortib edirik. Buna gore teklif edilon investisiya layihasi {i¢lin miisyysn edilmis ve asagida
verilmis gostaricilorden vo Cadvel 1-doki malumatlardan istifads edoak.

Cadval 1.
Pul itlorini Diskont amsalinin Pul vesaitlarinin
illor v vefsalt arl'ru n hesablanmasi diskontlagdirilmis deyeri
cari dayeri
® (CPV) D, = ! (DPV)

1+nn DPVt=CPVtDO
1-ciil 550500 0,909 478695,7
2-ciil 550500 0,826 416257,1
3-ciiil 550500 0,751 361962,7
4-ciiil 550500 0,683 314750,2
5-ciil 550500 0,620 273695,8
6-cil 550500 0,564 237996,3
7-ciil 550500 0,513 206953,3
8-ciil 550500 0,466 179959,4
9-cuil 550500 0,424 156486,5
10-cuil 550500 0,385 136075,2
YEKUN 5505000 — 2762832

Ovvelca giines energetik qurgularmin quragdirilmas: ve istismar edilmesi maqgsadila
islonmis investisiya layihasinin iqtisadi semarsliyinin hesablanmasi tigiin istifade olunan ilkin
moalumatlar1 gebul edirik.

Layihaya sarf edilacok investisiyanin hacmi, - 1831000 manat
Investisiya layihasinin hesablamada nazards tutulmus istismar miiddati, -10 il
Layihonin hayata kegirilmasi naticosinde genast edilocok pul vesaitlorinin hacmi,

- 5505000 manat

O ctimladan illor {izre: 1-ci ilds, -550500 manat, 2-ci ilds, - 550500 manat, 3-cti ilds, - 550500
manat, 4-cti ilds, - 550500 manat, 5-ci ilda, - 550500 manat, 6-c1 ilds, - 550500 manat, 7-ci ilds, -
550500 manat, 8-ci ilds, - 550500 manat, 9-cu ilds, - 550500 manat, 10-cu ilds, - 550500 manat,
Coami, - 5505000 manat.

Pul vesaitlari axinimin vaxtdan asili olaraq dayarinin qiymatlendirilmasindo istifads olunan
diskontlagdirma normasi, - 15%. Burada investisiya layihesinin hesablamada nazarde tutulmus
istismar miiddeati qurgunun amortizasiya miiddatine baraber gotiirtilmiisdiir.

Qurgunun istismar1 sozsiiz ki, geyd olunan istismar miiddstinden sonra da davam
etdirilocokdir. Ancaq hesablamada homin miiddst nezers alinmayib. Birinci tisuldan, giinos
energetik qurgularmin qurasdirilmasi ve istismar edilmesi moagsadilo islonmis investisiya
layihasinin igtisadi semersliyinin hesablanmasi {iciin istifade olunan ilkin melumatlardan ve
cadvelden istifads edarsak giinas energetik qurgularmin qurasdirilmasi ve istismara verilmasi
layihasinin heyata kegirilmasinden alde olunan xalis diskontlagdirilmis galir gostaricisini
miiayyeanlasdirek [3,4]:

XDG=DPV-1V=2762832-1831000=931000 manat
Demoli toklif edilon investisiya layihasindan alda edilen xalis diskontlagdirilmis galir 931000
manat togkil edir. Bu o demakdir ki, agar searmayagi 1831000 manat dayarinds layiheni hayata
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kegirss on ilden sonra hom layihaya sorf etdiyi 1831000 manati ham da qoyulmus kapitala alave
olaraq 931000 manat galir alds eds bilacakdir.

ikinci tisuldan ve eloco do, verilmis gostoricilorlo vo cadveldoki melumatlardan istifads
etmaklo giinas energetik qurgularmin qurasdirilmas: layihasi iizre daxili gelirlik normasi
goOstaricisini miiayyonlosdirok. Bu zaman elo diskont normas: tapilmalidir ki, ondan istifada
etdikde 10 il arzinde alde edilon pul vesaitleri axinmin cari dayeri layiheye serf edilon
investisiyanin meblagine barabar gatirilmis olsun.

Axtarilan diskont normasini tapmagq tigiin asagidak: diisturdan istifads edirik.

DGN = X2¢ 100 = 2190199 = 228 _
v 183100 10

51%

Alinmus naticedan goriindiiyti kimi layihenin daxili gelirlik normasi yiiksakdir ve DGN-nin
har ils diisen giymati 5,1% olsa da, onun timumi giymati 50,8% taskil edir.

Uciincii iisuldan ve elaca da, verilmis gostoricilorls vo codveldoki malumatlardan istifads
etmokls investisiya layihasinin golirlik indeksi gostericisini hesablayaq.
DVP 2762832
GI 1831000

Alinmis naticeye asasen layihanin hayata kegirilmoasinden slds edilen iimumi golir layihaye
sarf olunan maliyye voesaitinin doyerinden yeni golirlik indeksinin giymeti vahidden boytik

Gl =

1,51

oldugu {igiin investisiya layihesinin hayata kecirilmosi igtisadi cohatden serfeli hesab olunur.
Demoli layihays sorf edilmis vesait 1,51 dafs 6ziinii dogruldur.

Dordiincii tisuldan ve elaca ds, verilmis gostaricilarls ve cadvealdeki melumatlardan istifade
edarak layihanin hayata kesirilmasine sorf edilon vesaitlorin 6denms miiddstini hesablayagq.
Bundan otrii avvelce asagidaki diisturdan istifade etmoklo investisiya qoyulusundan on il
arzinds alds edilon pul vesaitlarinin orta illik cari deyarini hesablayagq:

i, DVP™ 2762832
T 10
Investisiyanin denmas miiddatini ise asagidaki kimi tapa bilarik:

M= iv 1831000
" DVP(t) 2762832

DVP(t) =

= 276283,2 manat

6il

Demsli, giines energetik qurgularmin qurasdirilmasi ve istismari iizra investisiya
layihasinin reallasdirilmasina serf edilen investisiya resurslari 6,6 il arzinde 6denilacekdir.

Yuxarida hesablanmis gostericilar kompleksine asaslanaraq geyd etmok olar ki, toklif edilan
investisiya layihasinin hayata kegirilmasi soarmayagilor {iciin iqtisadi cohatdan sarfalidir. Onu da
nazarden qagirmaq olmaz ki, layihe hom do ekoloji cohatdon sorfelidir. Belo ki, bu layihani
hayata kegiron zaman qaz yanacagina genast edilmasi naticosinde atmosfers atilan zororli qaz
qarisiqlarmin da bilavasite qarsist almir. Belslikls, yuxarida taklif edilon investisiya layihasinin
igtisadi semaralik gostericileri asagidaki kimi xarakterize olunur.

XDG=931000 manat, DGN=5,1%, Gi=1,51, OM=6,6 il

Biitiin bunlar taklif edilon layihonin hayata kegirilmasinin ham iqtisadi hom da ekoloji
cohatdon shamiyyoetli olduguna osash sokilde dalalot edon amillordir ve sarmayagiler {i¢iin
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kifayst qoder osaslandirilmis investisiya qoyulusu gqorarinin qobul edilmasine sorait
yaradacaqdir.

NOTICO

Ventilyasiya ve kondisiyalasdirma sistemlarine giinas enerjisinden istifade variantinin
hesabat sxemi islonilmisdir. Tasbit edilmisdir ki, hesabati aparilmis konkret hal tigiin daxili
moanfostlik normasinin effektivliyi 5,1 % -o malikdir. S$ehar tesarriifatinda bu effektin gostericisi
moveud ventilyasiya ve kondisiyalagdirma sistemlarine giines enerjisinin totbiqinin hacmina
uygun olaraq artacaq.
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ABSTRACT

The article explains main features of SAP QM Module and its application in Petrochemical industry. SAP is one of
the leading software-program that have proved itself from different aspects of Enterprise Resource Planning (ERP). The
QM Module is only one of a few modules of SAP and itwas implemented and demonstrated itself with positive
outcomes. SAP QM Module clearly defines the way it works and how it simply minimizes possible human errors in
real application. It's general rule that the human errors are the main issues for petrochemical industries as they play
crucial role in conducting daily activities, whereas this does not always lead to positive upshot. SAP QM Module
simply maximizes electronic transactions while also minimizes handwriting and paperwork. Module also works in
correlation with other disciplines as Materials Management (MM), Production Planning (PP), Sales and Distribution
(SD), even Human Resources (HR). Some of these modules have direct communication lines with SAP QM Module,
and some has indirect connections. In general SAP QM Module works in harmony with other modules of the SAP
Application. This is fantastic because the at the end of the day that leads to instant visibility to overall process, and
specific instants of certain SAP Modules. Especially for Top Management this tool is essential and indispensable. The
article also explains the main differences between traditional way of handling customer complaints and with the help of
SAP QM Enterprise Resource Planning.

Key words Module, application, quality, data processing, inspection, master data
NEFT KIMYA SONAYOSINDO SAP QM MODULUNUN UGURLU TOTBIQI
XULASO
Magqaleda SAP QM Modulunun asas xiisusiyyatlari ve onun neft-kimya senayesindo totbigi izah edilir. SAP

Miisssisa Resurslarmin  Planlagdirilmasimin  (ERP) miixtelif aspektlorinde o6ziinii siibut etmis aparici
proqramlardan biridir. QM Modulu SAP-in bir nege modulundan yalniz biridir ve o, tetbiq edilib ve miisbat naticalarle
ozlinii niimayis etdirib. SAP QM Modulu onun islome qaydasin ve real totbiqde miimkiin insan sshvlerini necs
minimuma endirdiyini aydin gsekilde miiayyenlasdirir. Insan sshvleri giindalik fealiyystlorin hayata kecirilmasinds
halledici rol oynadig; tigiin neft-kimya sanayesi tigiin asas problemlar olmast ile 6ziinii gosterir, lakin bu, he¢ da hemisa
miisbat naticelare sebab olmur. SAP QM Modulu sadace olaraq elektron amsliyyatlart maksimum daraceda artirir, eyni
zamanda al yazis1 vo sanadlosmse islorini minimuma endirir. Modul hamginin Materiallarin idare Edilmesi (MM),
Istehsalin Planlagdiriimast (PP), Satis vo Paylama (SD), hatta Insan Resurslari (HR) kimi diger modullarla da slagpli
igloyir. Bu modullarin bazilerinde SAP QM Modulu ilo birbaga slage, bezilorinds ise dolay1 alage var. Umumiyyatls,
SAP QM Modulu SAP Tetbiginin diger modullari ile ahengdar islayir. Bu fantastikdir, ¢iinki giiniin sonunda timumi
prosesa vo miiayyan SAP Modullarmin xiisusi anlarma yerind1 baxila bilar. Xiisusiloe Rehberlik {igiin bu alst vacib ve
avazolunmazdir. Maqalade hamginin miisteri sikayetlerine baxmagm snenavi tisulu ile SAP. QM Modulunun kémsayi
ilo baxilmag rasinda asas forglords izzah edilir.

Acar sozlar: Modul, totbiq, keyfiyyat, malumatlarmn islonmasi, yoxlama, master data

YCIIEIITHOE BHEAPEHUE MO AY /151 SAP QM B HEOTEXUMWYECKOW ITPOMBIIILIEHHOCTI
PE3IOME

B cratbe OOBACHAIOTCA OCHOBHBIE OCODEHHOCTH MOAyAs SAP QM m ero mpuMeHeHMe B He(PTEXMMMIIECKON
IpOMBIIILAeHHOCTH. SAP sBAseTCsI O4HOM U3 BeAyIIVX IIPOrpaMM, 3apeKOMeHAOBaBIINX ceDsl B pa3AMUIHBIX acIleKTax
naaampoBanHys pecypcos npeanpustus (ERP). Moayar QM sBAsieTcss ANIITG OAHVMM M3 HECKOABKMX Moayaett SAP, n
OH ObLA BHeApeH U IOKaszaa cebs C IMOAOKUTeABHBIMU pesyabTatami. Moayas SAP QM geTko ompejeasieT, Kak OH
paboTaeT M Kak OH IIPOCTO CBOAMUT K MMHUMYMY BO3MOKHBIE UeJOBedecKye OIIMOKM B pealabHOM HPUAOKEHUN.
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OOMmenpuHATO, YTO YeAoBeYecKle OINMOKM SBASIOTCS OCHOBHBIMM ITpoDAeMaMM A4Sl HepTeXUMUYecKONn
ITPOMBIIILIEHHOCTH, TIOCKOABKY OHJ UTPalOT pelalolyio poAb B BeAeHNI TIOBCeAHEBHOI AesATeABHOCTH, TOT4a KaK 9TO
He BCerda IPUBOAUT K IOAOXKUTEALHOMY pedyabTaTy. Mogyab SAP QM mpocTo MaKCUMU3UPYeT KOAMYeCTBO
DAEKTPOHHBIX TPaH3aKIIMIi, a TakkKe MMHUMUBHPYET PYKOIMCHEIN BBOA M paboOTy ¢ JOKyMeHTaMu. Moayap Takke
paboTaeT BO B3aMMOCBA3M C APYTUMM AUCIIUIIAMHAMM, TaKUMU KaK yIIpaBAeHue MaTepuaAbHBIMM IToTokamy (MM),
naaHuposaHre Ipomssodctsa (PP), mpoaaxmu m pacrpegeasenne (SD), aaxe ympasaeHne mnepconaaoM (HR).
Hekortoprle 13 9Tux MOoAyAell MMeIOT IpsMble AMHUM CBA3U ¢ MogyaeMm SAP QM, aHeKOTOphle MMEIOT KOCBEHHBIe
cBs13u. B meaom moayas SAP QM pabGotaeTr B rapMOHIN C APYTUMI MOAYAAMMN HpuaoKeHnst SAP. 9T1o 3aMeuaTeabHO,
ITOTOMY 4TO B KOHIle KOHIIOB TO NPMBOAUT K MTHOBEHHOV BUAVMOCTHU BCETOIIpoIlecca M KOHKPETHBIX MOMEHTOB
omnpejeaeHHBIX Moayaeii SAP. OcobGeHHO A4s1 BBICIIETO PYKOBOACTBA HTOT MHCTPYMEHT HeoOXOAMM U He3aMeHuM. B
CTaThe TakKe OODACHAIOTCS OCHOBHBIE Pa3ANIILsT MeXAY TPaAUIIMOHHBIM CITIOCOOOM 00pabOTKM Kaa00 KAMEHTOB 1 C
IIOMOIIBIO MOay s SAP QM.

Karouessre caosa: MO,ZLyA]), TIPNAO>KEHVIE, KaueCTBO, o6pa60TKa AQHHBIX, ITPOBEPKa, OCHOBHbIE AaHHbIE

Introduction

In modern world quality issues and concerns in manufacturing industry have always been
important aspects of daily production rates and results. There is no doubt that the quality of the
output decides the efficiency of process in general and leads to some sort of cost. In quality this is
also called cost of quality (CoQ) where the manufacturer needs to rework defect materials [1].
The material is called defect when that does not comply with a given standard or specific
requirements of the customers. Quality issues were considered very seriously in automobile
industry, chemical industry and as well as in oil & gas industry. This is simply because the key to
success of any manufacturer is its product quality that will address to needs of number of people
within and outside country. Quality is now accepted to be an international term concerning all
industries and as stated long ago by one of the very famous quality gurus — Deming ‘the quality
is everybody’s responsibility” [2]. Quality as a subject can be interesting to be dealt with whereas
it has vast amount of problems related to daily production and process. If the quality system has
not been implemented properly and there is not enough way of tracing and tracking this at the
end will lead to some sort of problems for the facility. Especially Quality Assurance which works
with process with a planned manner and there will be a need for sure to change the process at
given stages. At this we also need to highlight that change is not a simple word but considered as
a process and handled with Change Management Procedures. Application of a standard
procedures and processes in each industry and facility takes enormous amount of time. The is
not being solved easily with consumption of time but also cost and human support. So,
considering this, the facility and top management always need to have a proper quality planning
process in place and only after this the application of SAP QM Module would be possible.
Quality planning (QP) is not an SAP Module but rather a part of SAP QM Module that requires
to be worked on and prepared in advance. This does not only require general planning of the
quality in a petrochemical (or any other) facility but some specific points where planned checks
will be conducted. In SAP QM Quality planning we need to determine specifications and
processes for the long-term base which are also called master records. With other words, Master
Records (MR) are the specifications we define for each and every product that will be produced,
and these specifications will lead us to final decision after production to make decision whether
the product itself is on-spec (quality-wise accepted) or off-spec( quality-wise unaccepted). This is
an entrance to Quality Assurance (QA) process and most of the times the real outcome of the
project and application indeed depends on good planning and pre-defined structures of
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specifications. SAP QM Quality Planning section contains the bases of data we need for the
inspection planning and as well as the inspection planning itself. Below in Table 1 the typical
example of the quality planning for 4 different examples of polymer products have been give.

Grade name Inspection point Inspection duration Expected range
Low-density polyethylene Polymerization area Each 4 hours A
(LDPE)
High-density polyethylene Extruder area Each 3 hours B
(HDPE)
Polypropylene (PP) Extruder area Each 6 hours C
Polyvinyl chloride (PVC) Final product area 1 for each silo D

Table 1: Grade/Product Quality Planning sample

In general SAP QM Module splinter off four main categories as Quality Planning (QP),
Quality Notification (QN), Quality Inspection (QI) and Quality Certificate (QC). We have
mentioned the way Quality Planning (QP) works above but we also need to touch remaining
sections of SAP QM Module to explain the way they also work. Quality notification (QN) of the
SAP QM Module clearly describes the notifications that are related to quality in terms of ongoing
production. As most of the petrochemical industries and facilities work day and night, the
employees as well as shift supervisors and process engineers need to receive instant laboratory
results as per Quality Planning (QP). This stage of the process is very crucial because without
having instant quality assurance and quality control results from laboratory there is no
opportunity to play with the ongoing production. These are all handled with the help of quality
notifications, and each test result instantly pun in SAP QM Module is distributed to the
respective employees which are also designed in advance as per requirements and agreement.
During notification of inspection process there are two main features we need to consider. First,
we need to and must make sure the people who are in control of production they all receive the
notifications on time and instantly as per they are input by laboratory. Second, we must take into
consideration that those who do have no full authority on production or are not responsible do
not get any notifications as they might be very distracting. The employees who receive these
notifications need to take actions as per requirement of SOP (Standard Operating Procedures)
where explanation is available for the staff. Quality Inspection (QI) on the other hand is the duty
of Quality Assurance division. Inspection points where they are defined as per Quality Planning
(QP) need to be visited promptly as per given inspection durations. Some of the inspections
might be required once or twice, but some of them are required four even six times in a day.
While there is a lack of sufficient laboratory staff, this process can be handled with the help of
operations’ team. Again, from transparency and quality point of view the inspection samples
should be taken and delivered to laboratory as per inspection and sampling procedures. And
final stage of the SAP QM Module is Quality Certificate (QC). In Quality Certificate we need to
consider customer requirements and sometimes even customs requirements. This is due to
making sure customer (might be end user or not) is happy with the shape and data the certificate
contains. Some of the customer might want to see product grade name, and some would like to
see only grade code. In general, most of the customers wish to see both the grade name and as
well as the grade specifications. This is connection point of quality certificate and quality
inspection where the certificate takes grade name and quality characteristics from final quality
inspection inputs.
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Grade name Production date Silo number Result
ABCD 02.04.2022 Number 1 Accepted
Specifications Spec unit Spec range Spec value
Density g/cm3 0.892 -0.898 0.895
MFR /10 min 3.7-39 3.72
Physical properties MPa 1280 - 1350 1310
(Elongation)
Chemical properties (Smell) Y/N N N
Colour - White White
Shape - Granular Granular
Type 1,2,3 1 1

Table 2: Typical customer certificate and grade data

Research method SAP ERP has been providing reliable and customer-oriented services for
heavy industries for a long time. SAP means Systems, Applications and Products in Data
Processing [3]. SAP Quality Management (QM) is a component of SAP ERP thathelps you to
plan, notify and inspect while also print out reports as per internal or external- customer
requirements [4]. The planning part of the QM Module is prepared by a Quality Expert where it
defines at which points of the real production process will be inspected. This inspection points
defines the sharing of instant results with either respective process engineers or shift supervisors.
The real time test results allow shift staff to analyse ongoing chemical process within
petrochemical plant and take proper decisions as per manual provided by licensor.

Quality Quality
S1E L, Notificatio

Certificate

Table 3: Simple description of SAP ERP QM Module

Another advantage of SAP QM Module is making sure data is stored and archived. This will
assist you in return for future if you receive a customer complaint and want to conduct
investigation to know the root causes of the problem. The archived material certificates are the
first reliable sources where internal investigation is to be conducted where it also creates the
opportunity of Lessons Learned for young and new starters in the company. SAP ERP
application also allows the end-users to be in communication with other SAP ERP modules, for
example QM and SD (Sales & Distribution). The process is called integration of two or more
modules, and the impact of on time data sharing allows to proceed with transaction in a very
short period while also minimizing the error. The logic behind the process is simple. SAP ERP
SD Module key-users are granted with SAP ERP QMT-codes (Transaction codes) and they are in
turn can access to the SAP ERP QM module to see the inspection and test results and even print
out with an electronic signature. The process is also called managing certificate database. SAP
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ERP QM module has the features of planning for inspection as well. This feature gives you the
opportunity to create specific inspection points and respective inspection results. The point
where QM Module mitigates possible human error and takes it to the better stage. Let’s say the
inspection result as per Laboratory test is “A’. And ‘A’ takes a value between ‘0.910 - 0.928’, the
key user or business project owner predefines a way that if the end user inserts a value of “0.932’
or ‘0.907" the system automatically highlight that making sure that is not an outsider. And with
the help of the given range which are fixed on system the decision maker will now easily decide
either to accept it or reject to make a final decision on controlled batch.In SAP QM Module this
data is called master inspection characteristics (MIC) which is prepared by key- user or business
process owner (BPO) where it clearly defines what type of outcomes or production results will
have and what will be the minimum requirements to release the product.

/ QM View in Material Master

Master Inspection Characteristic

SAP QM Master Data

Quality information recording

\_

Table 4: Master Data and parts containing details of the master data

However, if we had applied the traditional approaches to the same process, we could have
easily seen that possibility of human error would be higher due to having no on time error
checker. This also applies the way of handling customer complaints when arises a non-
conformity pertaining to produced material. Archived paper-form documentation needs huge
amount of time, effort, and human support to collect materials whereas SAP QM Module
provides it within just a few minutes.

Discussion and results of the research, The only drawback of the process is that requires
SAP QM Master Data preparation. It indeed depends on the type and size of industry, but as an
example from the real application of software in a petrochemical industry is that the process
might take from six months to a year. And during master data preparation process the expert
works on data collection also needs to have a deep knowledge in Quality, not only in
Information Technologies. Additionally, the company which wishes to implement SAP ERP QM
Module in the production process can actually get support from different entities that are also
expert in SAP ERP implementation scopes, however, the company definitely needs to have the
quality expert in its staff. This is because, once the SAP ERP QM is fully applied the business
process owner will have to be dealing all hard works and train super-users and end-users.

Implementation of SAP ERP QM Module is increasing efficiency and minimizing the
possible risks related to human. and the effectiveness of the system in real applications. This
paper clearly shows the key points where any wrong input made by end user and does not
comply with master inspection characteristics is to be highlighted. Main point emphasized in the
research paper is to demonstrate harmony between applied system, master date and end user.
And because of application, the decrease in number of human errors clearly shows the
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significance of SAP QM Module in the given industry. This also assists when staff works in a
shift conditions where production is ongoing non-stop, 7 days and 24 hours. This approach not
only provides safe and reliable control measures but also smooth transaction process among
different disciplines and shifts in corporate companies.
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XULASO

Qalinligr boyiik, nefti vo ya suyu nyuton xassoye malik olan zolaqvari yataga qazilmis diizxetli kehriz laym
agilma daracasine gors hidrodinamik tamamlanmamis yastidibli olur ve mehsuldar lay: iki hissaye ayirir. Layin agilmis
yuxar1 hissesinde yasti-paralel, agilmamus asag: hissesinds ise miirakkab siiziilma axini bas verir.

Bu elmi maqalade nazerden kegirilon movzuda esas maqgsad laym acilma deracesine gore hidrodinamik
tamamlanmamuis yastidibli kehrizin {imumi sutkaliq maye (neft vo ya lay suyu) debitini deqiq miisyyen etmokdir.
MBohsuldar tebagenin yer sothine yaxin, dayaz derinlikde yerlosdiyi hallarda bu tebaqenin istismari tigiin saxta
tisulundan istifade edilir. Ona gore do bu masalanin praktiki shemiyyeti béyiikdiir. Mahsulu bu kehrizin dibinden yer
sothina qaldirmaq tigiin, dibinde merkezdengag¢ma elektrik nasosunun qurasdirildig: xiisusi bir quyu qazmaq lazimdar.

1 No-li yastidibli kahriz dibi ¢tkek yarmmsilindrik sathe malik 2 Ne-li kehrizle avez edilmisdir. Laydak: har iki
kehrizda Nyuton neftinin ve ya suyun siiziilme axim Darsi qanununa tabedir.

Kohriz Ne2 {iglin iki miixtolif stasionar hidrodinamik mesale hall edilir. Layin yuxar1 ve asag1 hissalorinden ayri-
ayriliqda hasil edilon maye debitlori {iclin diisturlar ¢ixarilir, bu maye debitlori comlonarak kohriz Ne-in tam debiti {iglin
daqiq diistur alinr.

Acar sozler: boyiik qalinligh lay, daqiq tam debit diisturu, hidrodinamik tamam, yastidibli kehriz, zolaqvari
yataq, agilma daracesi, agllma xarakteri, yarimsilindrik seth, Darsi qanunu, nyuton nefti.

BBIBO/ TOUHOV OPMY Bl AEBUTA XXM AKOCTU IIPSIMOAVIHEVIHOM I'MAPO AVMHAMMYECKU
HECOBEPIIIEHHOW ITO CTEITV BCKPBITSI IL1ACTA I1/1I0CKOAOHHOM I'A/IEPEU B
[1010COOBPA3HOM MECTOPOK AEHU

PE3bIOME

ITpsmoanHeiHas rasepesi, IpoOypeHHasl B T1010CO00pPa3HOM MeCTOPOXKAEHNUN OOABIION TOAIIMHEL, SBASIO-
ITeVics TUAPOAMHAMIYECK) HeCOBEePITIeHHON TI0 CTeITeH) BCKPBITIS I11acTa ObIBaeT I10CKOA0HHOI, KOTopasl pa3aeas-
€T I11aCT Ha JBe JacTu. B BepXHell BCKPBITOV YacTU ILacTa IPOVCXOAWT I1A0CKO-TIapaileaHble (PpUAbTPAIIVIOHHBIE
IIOTOKI, & B HEBCKPBITOI HIDKHEN 9acTH I11acTa — CAOXKHBIN (PUABTPALVIOHHEIN IIOTOK.

B paccmarprBaemoit TeMe B 4aHHOM HayJHOI CTaThe OCHOBHOJ 11eABI0 ABASETCS TO, UYTO TpeOyeTcst OIpeseAnTh
TOYHYIO ITOAHYIO CYTOYHYIO IPOM3BOAUTEABHOCTh (paionda (HepTM MAU ILAaCTOBOV BOABI) IMAPOAVHAMIYECKN
HeCcOBepIIIeHHOM Tajdepey, UMeloIell I110ckoe AHo. Tak Kak B TeX cAydasiX, KOrda IIPOAYKTMBHBINA I1AacT 3a4eraeTr B
HeDOABITION TAyOMHe, OAMBKO K IOBEPXHOCTM 3eMAM, ITPUMEHSeTCs ITaXTHEIN CrIoco0 DKCIIAyaTalyy DTOTO I1AacTa.
ITosTOMy BTOT BOIIpOC MMeeT 6OAbIIIOe HpaKTIYecKoe 3HaueHne. Jas nogbemMa poAYKIIMIO ¢ 3a00s1 JaHHOI rajepen
Ha AHEBHYIO ITOBEPXHOCTh HEOOXOAMMO IPpOOYpPHUTL CHelMaAbHYIO CKBaXKMHY, Ha 3a0oe KOTOpOI yCTaHaBAMBAIOT
LIEHTPOOEKHBIi IIOTPY>KHOM DAEKTPOHACOC.

ITaockoaonnas 3ajaHHas rasepest No 1, 3ameHsiercst rasepeeit Ne 2 ¢ 3a0oeM B BlAe BOTHYTOM IMOAYIIMAVMHA-
pudeckort rosepxHocTi. ITo obonm rasepesM B maacTe PUABTPaAIMOHHBIE TIOTOKY HBIOTOHOBCKOM He(PTH MAU BOABI
HOAUMHSIIOTCS 3aKoHY Japcn.

Aas razepen NO2 pernaiorcs ABe pa3AndHble CTalMIOHapHble TMAPOANHaMITIecKIe 3ajaunt. Beisogarcs Gpopmyast
AeOUTOB KMAKOCTH, AOOBIBaEMBIX M3 BepXHell U HIDKHel YacTU IldacTa B OTAEABHOCTM, CyMMUPYs STU AeOMUTHI
SKMAKOCTH, TOAydJaeTcst popMyAa TOYHOTO U TTOAHOTO AebuTa rasepen No 1.

Karouesrle caoBa: 1aacT GOABIION TOAIIVHBL, TOYHBIN IOAHBIN AeOUT, IMAPOAVMHAMIIECKN HeCOBepIIeHHas,
I1A0CKOAOHHAsI Tajepesi, 11010C000pa3Hble MeCTOPOKAeHIe, CTelleHb BCKPBITHSA, XapaKTep BCKPBITIS, IOAYLIMAUHA-
pUYecKast IIOBEPXHOCTS, 3aKOH Japcy1, HBIOTOHOBCKAsI He(PTb.
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DERIVATION OF THE EXACT FORMULA FOR THE FLOW RATE OF A RECTILINEAR LIQUID THAT IS
HYDRODYNAMICALLY IMPERFECT IN THE STEPPE OF OPENING FORMATION OF A FLAT-BOTTOMED
GALLERY IN A STRIP-LIKE FIELD

ABSTRACT

A rectilinear gallery drilled in a strip-like deposit of great thickness, which is hydrodynamically imperfect in
terms of the degree of opening of the reservoir, is flat-bottomed, which divides the reservoir into two parts. Plane-
parallel filtration flows occur in the upper exposed part of the formation, and a complex filtration flow occurs in the
unopened lower part of the formation.

In the topic under consideration in this scientific article, the main goal is to determine the exact total daily fluid
productivity (oil or formation water) of a hydrodynamically imperfect gallery having a flat bottom. Since in cases where
the productive layer lies at a shallow depth, close to the surface of the Earth, the mine method of exploiting this layer is
used. Therefore, this issue is of great practical importance. To lift products from the bottom of this gallery to the
daylight surface, it is necessary to drill a special well, at the bottom of which a centrifugal submersible electric pump is
installed.

The flat-bottomed gallery No. 1 is replaced by gallery No. 2 with a bottom in the form of a concave semi-
cylindrical surface. In both galleries in the reservoir, the filtration flows of Newtonian oil or water obey Darcy's law.

For gallery No. 2, two different stationary hydrodynamic problems are solved. Formulas are derived for fluid
rates produced from the upper and lower parts of the reservoir separately, summing these fluid rates, the formula for
the exact and complete flow rate of gallery No. 1 is obtained.

Key words: thick layer,, exact full flow rate, hydrodynamically imperfect, flat-bottomed gallery, strip-like field,
degree of opening, nature of opening, semi-cylindrical surface, Darcy's law, Newtonian oil.

Giris.

Qalinlig1 boyiik, nefti ve ya suyu nyuton xasseye malik olan zolaqvari yataga qazilmis
diizxetli kahriz laym agilma deracasine gors hidrodinamik tamamlanmamis yastidibli olur ve
mohsuldar lay1 iki hisseye ayirir. Laymn acgilmis yuxar: hissasinds yasti-paralel, agilmamis asag1
hissasinds ise miirakkeb siiziilme axin1 bas verir. Iki név kehriz olur: biri yer sothine yaxinda
yerlasir vo atmosferls alagali olur. Bu halda layda sarbast saviyyali siiziilma prosesi bas verir.
Digori ise bir qodar darinds yerlosdiyinden, atmosferls alagesi olmur. Birinci név kehriz kanal
soklinds qazilir, onun agz1 agiq olur ve ondan neftin qaldirilib gixarilmast asan olur. Tkinci név
kehriz isa tunel saklinds qazilir, ondan neftin qaldirib hasil edilmesi magsedils xiisusi quyu
qazilir. Har iki kahriz {izre layda bag veran siiziilms axinlar1 Darsi qanununa tabe olur.

Qeyd etmok lazimdir ki, tunelin qazilmasi ilo kehrizin yaradilmas: neft yataginda ¢ox
¢otindir. Ciinki burada yerin altinda qazmagilar karbohidrogen qazi ve ya hidrogen sulfid qaz:
ilo zoharlana bilarler. Lakin igmali, yaxud mineral su yataginda tunel formal1 kohrizin qazilmasi
asan hayata kegirilir ve heg bir problem yaratmir. Bu saxta istismar tisulu il boyiik hacmds su
hasil etmek miimkiindiir. Onu yeralti su kehrizlari ilo miixtelif yasayis mentagelerine naql
edirler. Har yasayis mantaqgpsi tigiin bir pillekanli quyu qazilir ve bu quyudan adamlar diisiib
suyu vedra ilo gotiiriirlar. Belo yeralti kohrizlorin suyu hom sarin, ham da tomiz olur.

Tadqiqat metodu.

Zolagvari yatagda onun uzunlugu istigamatine perpendikulyar voziyystde qazilmus
yastidibli kehrizin tam debit diisturunun gixarilmas: tiglin miixtslif stasionar hidrodinamik
masalalorin hoalli;
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Tadqiqat isinin miizakirasi ve onun naticalari.

Zolagvari yataqda onun uzunlugu istiqgamatine perpendikulyar veziyyetds qazilmus
yastidibli kohriz yatag iki hisseye ayirir: yuxari agilmis hissads neft yasti-paralel sads axinla,
asag1 acilmis hissods ise miirekkeb axinla kehrize siiziiliir [1, 2]. Kehriz vasitesilo yataqdan
neftin hasil edilmasine onun saxta tisulu ile istismar: deyilir.

Sokilds laym agilma deracesine goroe hidrodinamik tamamlanmamis yastidibli diizxatli
kohriz Ne 1 va dibi ¢okok yarmmsilindr sokilli sothe malik olan diizxatli kehriz No 2-nin sxemi
verilmisdir.

Sokildaki sorti isarelor asagidakilardr :

L — zolaqvari yatagin uzunlugu, B — zolaqvari yatagmn eni, h — laym qalnlig, a — laym
acilmis yuxart hissesi, h-a — layin agilmamais asag1 hissasi, b — kohrizin eninin yarisi, RB=b — ¢6kak
yarimsilindrik sethin radiusu, 20 — kehrizlor arasmdaki masafs, Ki - layin yuxar1 hissasindaki
kollektor siixurlarinin kegiricilik amsali, Kz - kohriz Ne 2 {izro laym asag1 hissosi stixurlarmin
kegiricilik amsali, Ks - kahriz

Ne 1 tizra laymn agagi hissesinin kegiricilik amsali, L - kohriz No 1-in yatagin sol
konturundan masafasi, Lz - kehriz N 2-nin yatagm sag konturundan masafesi, R« — kahrizin
gidalanma konturunun radiusu, P« — lay tezyiqi, Ph — kehrizin dinamik dib tezyiqi, (XYZ) -
koordinat sistemi.

Burada 270- =R, -dir.

MBagalade qoyulmus masalonin daqiq ve tam holli magsadile iki stasionar hidrodinamik
maoasalo hall edilmisdir.

. L /}\

D L
1)) . (1) k2
el el o Doty No2

R V7777707090 97007074 7700707 7970044 P07 970.Y97.770. LLLLELLLLLLL L N

:

,/////////6/6/—///////////

S
V/l// /777777777777

b//// [/ 77777777773

(Nel)
Sakil. Yastidibli kehrizin (Nel) ve yarimsilindrik ¢okak sathi olan dibli kehrizin (Ne2) sxemi.

Masalo 1. Layin agilmus yuxar: hissesinden kehriz No 2-ye siiziilon mayenin sade yasti-
paralel axin1 asagidaki differensial qanuna tabedir [3, 4] :
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dP
Burada, V, - cari siiziilmo stirati, # - nyuton mayesinin lay seraitinds dinamik ozliiliiyti, ix
X
- tozyiq qradiyentidir.
Yuxar1 hissada siiziilma sethinin sahasi:

FL=aB )

Laym yuxari a¢ilmis hissesinden kahriz Ne 2-ya siiziilon mayenin debiti:
/ K, dP
=F v, =-aB—— s 3
Ql 171 P dX ( )

Differensial tonlik (3)-ii deyisenlorins ayiraq:

/ /
Quau_ P Quy g

=——, ——dx=-dP ... 4)
aBK; dx = aBK,
Bu tonliyi asagidaki sarhadlords inteqrallayagq:
IR P,
—QéKﬂ J.dX:— de ...................................... )
abi, P
Q, u
aBlKl (R =B) = —(P, = Py ) ovevvevereeurecrnenane. (6)
Buradan alinir:
aBK, (P, —P.)
Q=T kS 7)

H#(R, —b)

Bu diisturla laym yuxar1 agilmis hissesinden kehriz Ne 2-ya sol terafden siiziilen fliiidin
debiti hesablanir. Kahriza sag torafden do bu qadar siiziiliir. Onda Q, = 2Q), olur.

Masalo 2. Layin asag agilmamis hissesinden kehriz No 2-ye stiziilon mayenin yarimsilindrik
sads axmni da (1) diisturunda verilmis qanunla bas verir.

Burada cari stiziilms sathinin sahoasi asagidak: kimi olur:

Burada, 7 =314, b - yarimsilindrik sethin radiusudur.

Laym asag1 acilmamus hissssinden kehriz Ne 2-ys siiziilon mayenin debiti asagidaki kimi
olur:
K, dP

Q2=F2Vz=—ﬂ-b-87& ................... (10)

(9) ifadesini dayisenloerins ayiraq:
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Qu __dP
7-b-B-K,  dx

Bu differensial tonliyi doyisenlarine ayiraq:

Qo 4y
7-b-B-K,

(11) tonliyini asagidaki sarhadlords inteqgrallasag,

Ry P
_Qu dx AP o
ﬂbBKz b

alariq.

Qzﬂ
——=—— (R, D) =—=(P, =Py ) oo,
Thpk R =R R (13)

Buradan alinr:
_7b-B-K, (R —PRan)
lu . (Rk _ b) ...................................

(13) diisturu ils laym asag1 agilmamuis hissasinden kehriz Ne 2-ys siiziilon nyuton mayesinin

sz

(nyuton neftinin v ya suyun) debiti hesablanur.

(7) vo (13)-ds verilmis debitlor comlonarak, asagidaki ifads alinur:

Q:Q1+Q2 = B.(Pk _PkEh')(z'a'Kl’*'”'b'Kz)

m ...........

(15) diisturu ils laym agilma dsracasine gore tamamlanmamus yastidibli kehriz No 1-in tam
maye debiti doqiq hesablanir.

Notico

1. Boyiik qalinhiqh zolaqvari, nyuton nefti olan yataqlarda qazilmis diizxetli kshriz layin
acilma daracesine gora hidrodinamik tamamlanmamis yastidibli olur, hanst ki lay: iki
hissays ayurir.

2. Laym ag¢lmis yuxar1 hissesinden kehrize siiziilme axini sads yasti-paralel olur, asag:
acilmamis hissasindon ise miirekkab siiziilma axini bag verir.

3. Yastidibli kehriz Ne 1, ¢okak yarimsilindrik sath seklinds olan kehriz No 2 ils avez edilir.
4. Hor iki kahriz {izre laydaki siiziilme axinlar1 Darsi qanununa tabe olurlar.

5. Kahriz No 2 {iglin iki miixtalif stasionar hidrodinamik masals hall edilir, layin yuxar1 ve
asag1 hisselarinin har biri ticlin ayriiqda mayelsrin debit diisturlar1 ¢ixarilir.

6. Buiki debit diisturlar1 comlenarak, yastidibli kehriz Ne 1-in daqiq tam debit diisturu alinir.
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INSTRUCTIONS FOR AUTHORS

"The Baku Engineering University Mechanical and Industrial engineering" accepts original unpublished articles
and reviews in the research field of the author.

Articles are accepted in English.

File format should be compatible with Microsoft Word and must be sent to the electronic mail
(journal@beu.edu.az) of the Journal. The submitted article should follow the following format:
Article title, author's name and surname

The name of workplace

Mail address

Abstract and key words

The title of the article should be in each of the three languages of the abstract and should be centred on the
page and in bold capitals before each summary.

The abstract should be written in 9 point type size, between 100 and 150 words. The abstract should be written
in the language of the text and in two more languages given above. The abstracts of the article written in each
of the three languages should correspond to one another. The keywords should be written in two more
languages besides the language of the article and should be at least three words.

.UDC and PACS index should be used in the article.

The article must consist of the followings:

Introduction

Research method and research

Discussion of research method and its results

In case the reference is in Russian it must be given in the Latin alphabet with the original language shown in
brackets.

Figures, pictures, graphics and tables must be of publishing quality and inside the text. Figures, pictures
and graphics should be captioned underneath, tables should be captioned above.

References should be given in square brackets in the text and listed according to the order inside the text at
the end of the article. In order to cite the same reference twice or more, the appropriate pages should be
given while keeping the numerical order. For example: [7, p.15].

Information about each of the given references should be full, clear and accurate. The bibliographic description
of the reference should be cited according to its type (monograph, textbook, scientific research paper and etc.)
While citing to scientific research articles, materials of symposiums, conferences and other popular scientific
events, the name of the article, lecture or paper should be given.

a)

b)

10.

11.
12.

Samples:

Article: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M.. Spatial and electronic structure af monomerrik
and dimeric conapeetes of carnosine dith zinc, Journal of structural Chemistry, VVol.51, No.5, p.824-832,
2010

Book: Christie ohn Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition,
Prentice Hall, p.386-398, 2002

Conference paper: Sadychov F.S., Aydin C., Ahmedov A.1.. Appligation of Information — Commu-nication
Technologies in Science and education. I International Conference.”Higher Twist Effects In Photon- Proton
Collisions”, Baki, 01-03 Noyabr, 2007, ss 384-391

References should be in 9-point type size.

The margins sizes of the page: - Top 2.8 cm. bottom 2.8 cm. left 2.5 cm, right 2.5 cm. The article main text
should be written in Palatino Linotype 11 point type size single-spaced. Paragraph spacing should be 6 point.

The maximum number of pages for an article should not exceed 15 pages

The decision to publish a given article is made through the following procedures:

The article is sent to at least to experts.

The article is sent back to the author to make amendments upon the recommendations of referees.

After author makes amendments upon the recommendations of referees the article can be sent for the
publication by the Editorial Board of the journal.



YAZI VO NO9SR QAYDALARI

“Journal of Baku Engineering University- Mexanika vo senaye miihondisliyi” - avvallor nagr olunmamis
orijinal asarlori vo miiallifin todqiqat sahasi iizro yazilmig icmal moaqalslori qobul edir.

Moqalolor Ingilis dilindo qobul edilir.

Yazilar Microsoft Word yaz1 programinda, (journal@beu.edu.az) iinvanina goénderilmslidir. Gondoarilon
mogqaloalords asagidakilara nozore alinmalidir:

Maqalenin basligi, miisllifin ad1, soyadi,

Is yeri,

Elektron iinvani,

Xiilaso vo agar sozlor.

Maqalada bashiq har xiilasadan avval ortada, qara vo boyiik horflo xiilasslorin yazildigi hor t¢ dildo
olmalidir.

Xiilasa 100-150 s6z araliginda olmagqla, 9 punto yazi tipi boyiikliiyiindo, moqalonin yazildig1 dilde vo bundan
olavo yuxarida gostorilon iki dildo olmalidir. Moagalonin har ¢ dildo yazilmig xiilasasi bir-birinin eyni olmahdir.
Agar sdzlor uygun xiilasalorin sonunda onun yazildig: dilds verilmokls an azi ii¢ s6zden ibarat olmalidir.

Mogalads UOT va PACS kodlar1 gostorilmolidir.

Mogqalos asagidakilardan ibarat olmalidir:

Giris,

Tadgiqat metodu

Tadqiqat isinin miizakirasi vo onun naticalari,

Istinad odobiyyat: rus dilinde oldugu halda orjinal dili métorzs icorisinda gdstarmoklo yalmz Latin olifbasi
ilo verilmalidir.

Sakil, rasm, grafik vo cadvallar ¢apda diizgiin, aydin ¢ixacaq vaziyystdo vo moatn igarisindo olmalidir. Sakil,
rosm vo grafiklorin yazilart onlarin altinda yazilmalidir. Cadvellords basliq codvalin iistiinde yazilmalidir.

Manbalor moatn icorisindo kvadrat motorizo daxilindo gdstorilmoklo moqalonin sonunda motn daxilindoki
sira il diiziilmalidir. Eyni monbays iki vo daha cox istinad edildikds avvalki sira say1 saxlanmaqla miivafiq
sohifolor gostorilmolidir. Masalon: [7,s0h.15].

Odobiyyat siyahisinda verilon har bir istinad haqqinda molumat tam va doaqiq olmalidir. istinad olunan monbanin
bibliografik tosviri onun ndviindon (monoqrafiya, dorslik, elmi moqalo vs s.) asili olaraq verilmolidir. Elmi mo-
qalalera, simpozium, konfrans, va digor niifuzlu elmi todbirlerin materiallarina vo ya tezislorina istinad edarken
maqalonin, maruzanin va ya tezisin ad1 gostarilmalidir.

a)
b)

c)

NUmunalar:

Mbgqala: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M.. Spatial and electronic structure af monomeric
and dimeric complexes of carnosine with zinc, Journal of structural Chemistry, VVol.51, No.5, p.824-832, 2010

Kitab: Christie ohn Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition,
Prentice Hall, 2002

Konfrans: Sadychov F.S., Aydin C., Ahmedov A.1.. Appligation of Information-Communication Technologies in
Science and education. Il International Conference. ”Higher Twist Effects In Photon- Proton Collisions”,
Balka, 01-03 Noyabr, 2007, ss 384-391

Maonbolar 9 punto yazi tipi boyiiklitylinds olmalidir.

10.

11.
12.

Sahifa olgiilori: iistdon 2.8 sm, altdan 2.8 sm, soldan 2.5 sm vo sagdan 2.5 sm olmalidir. Matn 11 punto yaz: tipi
boylikliiyiindo, Palatino Linotype yaz tipi ilo vo tok simvol araliginda yazilmalidir. Paraqraflar arasinda 6
punto yazi tipi araliginda mosafo olmalidir.

Orijinal tadqiqat asarlorinin tam motni bir qayda olaraq 15 sshifodon artiq olmamalidir.

Magqalsnin nagre taqdimi agagidaki qaydada aparilir:
Hor mogqallo on az1 iki eksperto gondorilir.
Ekspertlorin tovsiyslorini nazors almaq ti¢iin moaqale miiollifo gdndorilir.

Mogqals, ekspertlorin tonqidi qeydlori miisallif torafindon nozere alindiqdan sonra Jurnalin Redaksiya Heyati
tarafindan ¢apa toqdim oluna bilar.


mailto:journal@beu.edu.az

8.

YAZIM KURALLARI

“Journal of Baku Engineering University- Makine ve endiistri miihendisligi” onceler yayimlanmamus orijinal
galigmalari ve yazarin kendi arastirma alanin-da yazilmis derleme makaleleri kabul etmektedir.

Makaleler ingilizce kabul edilir.

Makaleler Microsoft Word yazi programinda, (journal@beu.edu.az) adresine gonderilmelidir. Génderilen
makalelerde sunlar dikkate alinmalidir:

Makalenin baslig1, yazarin adi, soyadi,

Is yeri,

E-posta adresi,

Ozet ve anahtar kelimeler.

Ozet 100-150 kelime arasinda olup 9 font biiyiikliigiinde, makalenin yazildig1 dilde ve yukarida belirtilen iki
dilde olmalidir. Makalenin her {i¢ dilde yazilmis 6zeti birbirinin ayn1 olmalidir. Anahtar kelimeler uygun 6zetin
sonunda onun yazildigi dilde verilmekle en az {i¢ s6zciikten olugmalidir.

Makalede UOT ve PACS tipli kodlar gosterilmelidir.

Makale sunlardan olugsmalidir:

Giris,

Aragtirma yontemi

Aragtirma

Tartigma ve sonuglar,

Istinat Edebiyati Rusca oldugu halde orjinal dili parantez icerisinde gdstermekle yalniz Latin alfabesi ile ve-
rilmelidir.

Sekil, Resim, Grafik ve Tablolar baskida diizgiin ¢ikacak nitelikte ve metin igerisinde olmalidir. Sekil, Re-
sim ve grafiklerin yazilar1 onlarin alt kisimda yer almalidir. Tablolarda ise baslik, tablonun iist kisminda
bulunmalidir.

Kullanilan kaynaklar, metin dahilinde koseli parantez igerisinde numaralandirilmali, ayn1 sirayla metin so-
nunda gosterilmelidir. Aym kaynaklara tekrar bagvuruldugunda sira muhafaza edilmelidir. Ornegin: [7,seh.15].

Referans verilen her bir kaynagin kiinyesi tam ve kesin olmalidir. Referans gosterilen kaynagin tiirii de eserin tii-
riine (monografi, derslik, ilmi makale vs.) uygun olarak verilmelidir. [Imi makalelere, sempozyum, ve konferanslara
miracaat ederken makalenin, bildirinin veya bildiri 6zetlerinin ad1 da gosterilmelidir.

a)
b)

c)

Ornekler:

Makale: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M.. Spatial and Electronic Structure of Monomerik
and Dimeric Conapeetes of Carnosine Uith Zinc, Journal of Structural Chemistry, Vol.51, No.5, p.824-832, 2010
Kitap: Christie ohn Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition, Prentice
Hall, p.386-398, 2002

Kongre: Sadychov F.S., Aydin C., Ahmedov A 1. Appligation of Information-Communication Technologies
in Science and education. Il International Conference. “Higher Twist Effects In Photon- Proton Collisions”,
Balka, 01-03 Noyabr, 2007, ss 384-391

Kaynaklarin biiytikliigii 9 punto olmalidir.

9.

10.
11.

12.

13.

Sayfa olculeri; Ust: 2.8 cm, alt: 2.8 cm, sol: 2.5 cm, sag: 2.5 cm seklinde olmalidir. Metin 11 punto bilyiik-
lukte Palatino Linotype fontu ile ve tek aralikta yazilmalidir. Paragraflar arasinda 6 puntoluk yazi mesa-
fesinde olmalidir.

Orijinal aragtirma eserlerinin tam metni 15 sayfadan fazla olmamalidir.

Makaleler dergi editér kurulunun karari ile yayimlanir. Editorler makaleyi diizeltme i¢in yazara geri génde-
rilebilir.

Makalenin yayina sunusu asagidaki sekilde yapilir:

Her makale en az iki uzmana génderilir.

Uzmanlarin tavsiyelerini dikkate almak i¢in makale yazara gonderilir.

Makale, uzmanlarin elestirel notlar1 yazar tarafindan dikkate alindiktan sonra Derginin Yaym Kurulu tarafindan
yayina sunulabilir.

Azerbaycan disindan gonderilen ve yayimlanacak olan makaleler igin,(derginin kendilerine gonderilmesi za-
mani posta karsilig1) 30 ABD Dolar1 veya karsiligi TL, T.C. Ziraat Bankasi/Uskiidar-Istanbul 0403 0050 5917
No’lu hesaba yatirilmali ve makbuzu iiniversitemize fakslanmalidir.



ITPABUJIA JIA ABTOPOB

«Journal of Baku Engineering University» - MexaHnueckue 1 IPOMBILILIEHHOIO CTPOUTEALCTBA ITYOJIHKYeT
OpUrHHAIBHBIC, HAYYHBIC CTAThH U3 00JIACTH HCCIICOBAHMS aBTOPa U PaHee HE OITyOIHKOBAHHBIE.

Cratbu TIPUHUMAIOTCS Ha AHTJIMMCKOM SI3BIKE.

Pykomucu IOMKHEI OBITH HaOpaHsl cornacHo nporpammel Microsoft Word u oTnipasiieHsl Ha 371€KTPOHHBIH
anpec (Journal@beu.edu.az). OtmpasisemMble CTaThH AOJKHBI YIUTHIBATH CIICAYIOIIHE TPABHIIA:

HasBanue cTathy, UMs ¥ (haMIIIKs aBTOPOB
Mecto paboThI

DICKTPOHHBIN aJipec

AHHOTAIIMS U KITFOYCBBIC CIIOBA

3ary1aBue cTaTbH IHILIETCS JUISL KOKIOM aHHOTAIINH 3arIaBHBIMHU 6yKBaMI/I, KUPHBIMHA 6yKBaMI/I M pacriojiara-
€TCA IIO LICHTPY. 3arnaBue u aHHOTaluu JOJIXKHBI OBITE MpPCACTAaBJICHBI HA TPEX A3BIKAX.

AHHOTAIMSA, HAIMCAHHAS HA SI3bIKE MPECTABICHHOM CTaThH, TOKHA coaepxath 100-150 ciioB, HaOpaHHBIX
mpudrom 9 punto. Kpome TOro, mpencTaBisioTcs aHHOTAMK Ha OBYX APYTHX BBINIEC YKA3aHHBIX A3bIKAX,
MePEeBO KOTOPBIX COOTBETCTBYET COJIEPKAHIIO OpUrnHaia. KiroueBbie cloBa JOMKHBI ObITh MPECTABICHBI
MOCJIE KaXK/I0M aHHOTAIIMU Ha €T0 SI3bIKE M COIEPIKATh HE MEHEe 3-X CIIOB.

B crarbe momxub! ObTh yKa3anbl kol UOT u PACS.

[IpencraBneHHbIE CTaTbU JOJKHBI COJEPIKATh:

BBenenue

Mertoj ucciaen0BaHus

OO6cyxneHne pe3yIbTaToOB HCCICOBAHUS H BEIBOJOB.

Ecmu ccputaroress Ha paboOTy Ha PYCCKOM sI3bIKE, TOTJA OPUTMHANBHBIA SI3BIK YKa3bIBACTCA B CKOOKaX, a
CCBUIKA JJACTCS TOJIBKO Ha JTATHHCKOM ayihaBUTE.

PucyHKH, KaDTHHKH, TPAQUKH ¥ TAGIUIbI JOJDKHBI OBITh YETKO BBIIOJIHEHBI U pPa3MeleHbl BHYTPH CTaThU.
INoxnwcn K puCYHKaM pa3MENIaloTCs 10J] PUCYHKOM, KapTUHKON WM rpadukoM. Ha3zBaHue TaOIMIBI MUMIETCs
HaJ TaOJINIEN.

CchIIKY Ha HICTOYHUKH JJAIOTCS B TEKCTE NU(PPOH B KBaJPaTHBIX CKOOKaX M PACIOIaraloTcs B KOHIIE CTaTbU
B HIOPAIKE IUTHPOBAHUS B TeKCTe. ECiM Ha OIMH M TOT K€ MCTOYHUK CCHUIAIOTCS /1Ba M Oojiee pa3, HeoOXo-
JUMO yKa3aTh COOTBETCTBYIOIIYIO CTPaHHMILY, COXpaHsAs HMOPSAKOBBIA HOMep IuTHpoBaHus. Hanpumep: [7,
ctp.15]. bubnuorpadudeckoe onucaHue cchUIaeMOi JTUTEPATYPHI TOKHO OBITH MPOBEIEHO C yYETOM THIIA
HCTOYHUKA (MOHOTpadus, yaeOHUK, HayuHas cTaThs  1p.). [Ipu cchlike Ha HAYYHYIO CTaThiO, MaTEPHUAIIBI CHM-
MO3UyMa, KOH(PEPEHILIMH WU JIPYrUX 3HAUMMBIX HayYHBIX MEPONPHUATHH JOJDKHBI ObITh yKa3aHbl Ha3BaHHE
CTaThH, TOKJIQJa WK Te3Hca.

Hanpumep:

Cmampwsa: Demukhamedova S.D., Aliyeva I.N., Godjayev N.M. Spatial and electronic structure of monomeric
and dimeric complexes of carnosine with zinc, Journal of Structural Chemistry, Vol.51, No.5, p.824-832,
2010

Knuza: Christie on Geankoplis. Transport Processes and Separation Process Principles. Fourth Edition,
Prentice Hall, 2002

Kongpepenuua: Sadychov F.S, Fydin C,Ahmedov A.l. Appligation of Information-Communication Nechnologies
in Science and education. 1l International Conference. “Higher Twist Effects In Photon-Proton Collision”,
Bak1,01-03 Noyabr, 2007, ss.384-391

Cnmcok MUTUPOBAHHOW JUTEpaTypsl HabupaeTcs mpudtom 9 punto.

10.

11.
12.

Pa3mepbl crpaHuubl: cBepxy 2.8 oM, cHu3y 2.8 cM, crieBa 2.5 u cripaBa 2.5. Tekcer nedaraercs mwpudrom Pala-
tino Linotype, pasmep mpudra 11 punto, uHTepBan-oanHapHbli. [laparpadsl T0KHBI OBITH pa3leicHbI
paccTosiHuEM, COOTBETCTBYIOIUM MHTEpBaIy 6 punto.

[TonHBIN 00BbEeM OpUTHHAIBHON CTaThH, KaK IPAaBMIIO, HE TOJDKEH MPEeBHIIATh 15 cTpaHu.

Hpe)ICTaBJ'IeHI/Ie CTaTbH K IMCYATU NPOU3BOJUTCA B HUKEC YKA3aHHOM MOPSAIKE:

Kamaaﬂ CTaThs NOCBIJIACTCS HE MCHEEC JIBYM 3KCIICpTaM.

CTaThs IOCHLIACTCS aBTOpY JIA ydeTa 3aMeYaHul OKCIICPTOB.

CTaTBH, IOoCJie TOr0, Kak aBTOP Y4e€J 3aMCUaHHs DKCIEPTOB, peHaKHHOHHOﬁ KOJLUIeTHEl JKypHajla MOXET
OBITH PEKOMECH/IOBAHa K Ie4YaTu.
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