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Purpose. Scientific substantiation of the most rational geometrical parameters of the perforated area (shape
and configuration of holes relative to each other) of vertical cross partitions placed in an improved mine water set-
tling basin in order to increase their flow factor and, consequently, the efficiency of treatment (clearing) of water

through removal of suspended particles.

Methodology. Selection of a partition perforation pattern is carried out on the basis of study and comparison
of perforated area geometrical parameters, namely shape, size of holes and their configuration relative to each
other; a correction factor that allows determining a distance between hole centers (perforation pitch); partition

perforated area flow factor.

Findings. The partition perforated area flow factors have been determined for various perforation patterns.
Analytical dependences of a partition perforated area flow factor change on the distance between hole centers have

been obtained.

Originality. Revealed regularities of the partition perforated area flow factor change with a correction factor
value allow determining a distance between hole centers for various perforation patterns. The dependencies (in the
form of graphs and regression equations) between suspended particles settling depth in the improved settling basin
and mine water treatment efficiency have been first identified for various perforation patterns.

Practical value. The research findings allowed justifying rational geometrical parameters of the perforated
area of vertical cross partitions placed in an improved mine water settling basin. Implementation of findings will
allow increasing efficiency of mine waters cleaning from suspended particles, as well as decreasing the level of

surface waters contamination in coal mining regions.

Keywords: mine waters, suspended particles, water body pollution, horizontal settling basin, perforated

partitions, treatment efficiency

The problem substantiation. Mine waters are
distinguished by a wide variety of chemical composi-
tion and exhibit properties, which exclude their usage
for engineering purposes or their discharge into the
neighboring bodies of water without pretreatment [1].
Opening of coal deposits under complicated geologi-
cal and hydrological conditions, as well as carrying out
of mining operations at deeper levels result in increased
volume of mine waters pumped away to the surface
and increased level of their pollution by various chem-
ical substances [2]. Subsequently, the discharge of
contaminated mine waters poses an environmental
hazard to the components of the environment, partic-
ularly for the neighboring surface bodies of water, in
which the quality of water changes for the worse in re-
spect of pollution content level [3].
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The quality of water in surface bodies of water lo-
cated in coal mining regions does not comply with the
environmental safety standards in respect of the level
of maximum permissible concentration of pollutants
as a consequence of mine water discharge. The wors-
ening of ecological condition of surface bodies of water
is observed after the discharge of mine waters from op-
erational storage ponds [4]. Mine waters also have a
significant negative impact on underground waters, in
this case deterioration of conditions of providing pop-
ulation with qualitative drinking-water is observed [5].

Mine waters pumped away to the surface in the
course of coal mining contain a significant amount of
pollutants including heavy metal compounds with tox-
ic properties [6]. The distinctive feature of their behav-
ior in the hydrologic system is absorbability on the sur-
face of water-suspended particles of coal and rock with
different particle-size distribution, which contribute to
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accumulation of toxic substances in the settling gravi-
tating to the bottom of a body of water. The abovemen-
tioned issues become front most during coal mine
abandonment [7].

Horizontal settling basins are widely used by col-
lieries of Ukraine for increase of the environmental
safety level of mine water discharge into the surface
bodies of water by removing suspended particles from
it (clearing). Their operating efficiency on the disperse
phase removal is around 30 %. It should be noted that
only coarse fractions are mainly removed, and almost
all fine particles are discharged with water into the
neighboring bodies of water, the level of contamina-
tion of which exceeds the level of maximum permissi-
ble concentration. In view of this, the existing settling
basins do not comply with the requirements of the cur-
rent Regulations on Surface Water Protection
against Recirculated Water Pollution providing for
the discharge of pollutants into the bodies of water in
quantities that should not exceed their MPC value. It
is evident that the further increase of the efficiency of
treatment of contaminated mine waters and thus the
increase of the environmental safety level of their dis-
charge should be associated with the efficient removal
of fine particles. This is precisely why the existing hor-
izontal settling basin constructions are required to be
improved in respect of enhancement of the process of
settlement of the finest suspended particles and, as a
consequence, increase of the environmental safety
level due to the discharge of highly clarified mine wa-
ters into the surface bodies of water.

The mine water treatment process improvement
will allow ensuring coal comprehensive use [8], as well
as sustainable development and further reorganisation
of mining industry [9].

Review of the related researches. Papers by
A.l.Bereza, K.V.Gnedin, V.A. Gorshkov, M.V.De-
mura, L. F. Dolina, A. A. Kroik, I. 1. Levi, D. M. Mints,
1. L. Mongayt, G. 1. Nikoladze, P.1. Piskunov,
D. G. Sukhorukov, K.D.Tekinidi, A.A.Kharionovs-
kiy, S. M. Shyphrin, S. M. Epoyan, etc. are focused on
solution of the issue of enhancement of mine water
treatment efficiency at mining enterprises.

The analysis of published findings of research of
the existing industrial horizontal settling basins allows
coming sufficiently to improvement of their construc-
tions. It was found that a necessary condition for ef-
fective operation of settling structures, as well as con-
sistency of the clarified water is the existence of its
laminar flow regime. With regard to the above men-
tioned, it is important to maintain its stability as turbu-
lence increases the transporting capacity of suspended
matter in the flow, and water clarification efficiency is
lowered. Consequently, a settling basin design should
ensure the maximum uniform flow rate distribution
over its cross-section and possibly more complete uti-
lization of its volume by removal of stagnation areas
[10].

It is believed that the best condition for settling in-
dustrial waste waters is a horizontal movement of the
main water flow, which is perpendicular to the motion
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of settling suspended particles. In such event, settling
rate is not increased, but only the reduction of distur-
bance of flow motion of liquid is achieved during the
process of its clarification.

The improvement of conditions of the suspended
matter settling process in the presence of a free surface
in the flow can be achieved by creating a stable hydro-
dynamic flow pattern, i.e. by means of reducing the
intensity of highly turbid bottom flows and the elimi-
nation of large-scale vortexes in the upper part of the
flow. This may be achieved by placing along the length
of a settling basin some intermediate perforated verti-
cal partitions covering almost the whole vertical cross-
section of the settling basin body. Meanwhile, the par-
tition holes divide the flow of the liquid to be treated
into a great number of individual layers (streams) of
small height (size).

The effect of partitions consists in a change of a
longitudinal velocity diagram, at which flow velocity
vertical components directed to the settling basin bot-
tom occur under the effect of viscosity forces. The
value of these velocities exceeds significantly the set-
tling rate (median fall diameter) of suspended particles
retained in the settling basin. Meanwhile, the direc-
tion of transport force effecting a particle is the same
as the direction of gravity force, that leads to the en-
hancement of the efficiency of suspended particles set-
tling upstream of each partition.

The intermediate perforated partitions covering the
settling basin cross-section contribute to dissipation of
energy of bottom and surface flows, adjustment of hor-
izontal velocity profile in all cross-sections of the
structure, as well as make for increase in the factor of
its volume utilization and enhancement of settling in-
tensity of particles in the water to be clarified.

Experimental research of the functional mock-up
of the settling basin with intermediate perforated par-
titions [10] showed that its structural volume is used
completely enough (about 70 %) and, thus, the actual
time of waste water settling and the flow rate approxi-
mate to the calculated values. Furthermore, the set-
tling capacity of the settling basin having partitions
increases significantly (by 30—50 %) compared to typ-
ical horizontal settling basins at the same degree of
clarification (treatment) of water.

The allocation of unsolved issues. A horizontal
settling basin of a unique design for waste water treat-
ment from mechanical impurities (suspended parti-
cles) with polydisperse composition by means of grav-
ity settling in a flow has been proposed for the purpose
of ensuring environmental safety conditions where
mine water discharge into surface bodies of water takes
place [10]. This treatment plant can be used in various
industrial sectors, including coal mining, for waste
water treatment from undissolved solids with mainly
homogeneous chemical composition and specific
density exceeding water density.

The main difference between the proposed settling
basin design and the traditional structures for me-
chanical treatment of waste waters from suspended
particles (matters) is that the body of the first is made
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in the shape of a trough, which tapers towards the
drain with increase of its depth.

The perforated vertical cross partitions with cross-
sections conforming to the settling basin body variable
cross-section have been sequentially installed inside
the settling basin (Fig. 1). The perforation shall mean
punching of holes in various shapes and sizes in the
partition material, generally, in a metal plate. The pri-
mary purpose of partitions is an adjustment of profile
of horizontal velocity of movement of water to be
treated along the depth when its level is gradually de-
creased along the length of the settling basin rather
than solids retention. This significantly improves the
hydraulic operation of the settling structure, and,
therefore, increases the efficiency of treatment (clear-
ing) of contaminated water.

Available perforated partitions, installed in differ-
ent settling areas having variable shapes, allow a
change of liquid flow trajectory and make an unidirec-
tional laminar behavior of the flow, that in turn, con-
tributes to more efficient precipitation of mechanical

Outlet flow
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A
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b

Fig. 1. The improved settling basin structural dia-
gram:
a — side view; b — A-A sectional view of settling ba-
sin: 1 — settling basin body; 2 — pipeline for supply of
polluted water; 3 — tank for distribution of streams;
4 — perforated holes at the tank bottom; 5 — water-
collecting tank; 6 — pipeline for clarified water drain
away; 7 — receiving hopper for collection and com-
paction of sludge; 8§ — pipeline for compacted sludge
drain away; 9 — perforated partitions; 10— clarified
water drain; 11 — sludge drain; o. — slope of settling
basin bottom towards horizontal area;  — settling
basin contraction angles
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impurities (suspended particles) at the bottom of the
settling structure. Laminar water flow regime in im-
proved horizontal settling basin accelerates the settle-
ment and precipitation process of fine particles. In ad-
dition, it eliminates the destruction of sludge bed, slid-
ing down the inclined bottom, i.e. essentially elimi-
nates the “effect of repeated sludge breaking” in the
bottom water.

The flow structure is also significantly affected by
hole shapes in partitions. Most commonly the two
types of distributive partitions such as perforated and
slotted ones are installed in settling basins, where the
slits may be horizontal or vertical. In paper [10] it is
noted that coefficient of efficiency of horizontal set-
tling basins having cross partitions with vertical slits is
somewhat higher, than those with horizontal ones,
and is only slightly different from the efficiency coef-
ficient of settling basin having perforated partitions.
However, the scientific literature gives no unambigu-
ous answer to the question on what shape the holes
shall have and on their configuration relative to each
other.

The purpose formulation. The objective of the
paper is scientific justification of the most rational
geometrical parameters of a perforated area (shape
and configuration of holes relative to each other) of
vertical cross partitions placed in an improved settling
basin in order to increase efficiency of cleaning mine
waters of suspended particles (substances).

The main part. For practical perforation of a set-
tling basin partition it is important to calculate param-
eters of the perforated area, namely, to determine the
partition flow factor (k) and select the required dis-
tance between the centers of holes (p). In addition, the
main geometric parameters of the perforated area to be
considered in the calculation are shape and configura-
tion of the holes relative to each other, their size and
the correction factor (K,,) which allows the distance
between the centers of holes (perforation pitch) to be
determined.

The choice of a partition perforation pattern de-
pends on the flow factor of the perforated area, which
is determined from the formula

k=2,
s

total

where fis area with perforated holes, cm?; S,,,,, is total
area on which the holes are placed, cm?.

For the purpose of justification of rational geomet-
ric parameters for a perforated area of partitions placed
in an improved mine water settling basin, the most
common shape of holes in settling basin partitions and
their configuration relative to each other were ana-
lyzed. The obtained values of factor k£ were compared
to each other. When choosing the perforation pattern,
the preference was given to that one with which factor
k would be maximum and the efficiency of suspended
particles removal from mine waters should also in-
crease.

To calculate the factor k£ the following parameters
of a perforated area were taken:
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- hole shape: round, square, rectangular, hexago-

nal;

- configuration of holes relative to each other:
square pattern, rectangular pattern, hexagon pattern,
with offset;

- hole size (w, cm): diameter and side length for
square and hexagonal holes or width (@) and length (b)
for rectangular holes. In calculation the values w and
width a ranged from 1 to 10 cm, and value b from 0.1
to (a—0.1) cm;

- correction factor, which allows the distance be-
tween the centers of holes (K,,) determination.

Since the perforation pitch (p) should not be less
than the size of a hole itself, in calculation the factor

K, ranged from 1.1 to 1.3.

Table 1 gives a systematized description for the type
of perforation holes of different shape showing the key

formulas for factor & calculation.

Using design ratio given in Table 1 (columns 1—4),
the coefficient k& values were determined for various
holes patterns and their types in partitions with varying
the preset geometric parameters of perforated area.

The obtained calculation data showed that with the
same area of different types of the holes (like circle,

Table 1

Determination of partition flow coefficient (k) with various hole shapes and their configurations relative to each other

Pos o(f:(r)élvf:sgl;;a}tt)cilels Design ratio to calculate Description and permissible varia- forIZernglﬁZon

. " coefficient k& tions of design ratio parameters _
in the partitions of coefficient k&
1. For round holes
1.1 straight rows as 2 S, is area of the hole part (sector),
square pattern f=4‘SY=4'%‘Sw=n;U ; sz; k=0785%
, S, is hole area, cm?; (Kp)
S uare —p% k= “'wz w is hole diameter, cm
4-p (w=1-10 cm);
12 | offset rows as ) p is distance between centers of :
: 1 n-w the holes, cm;
=3.5 =3.—-.5 = : > CHL k =0.9064-
hexagon pattern | /' B (p=K, - w, with K, = 1.1-1.3) (K )2
P
1 (p P,
Striang[e = 5 p : (EJ tg60 = 4 >
P w’
273
1.3 | straight rows as . p, is vertical distance between
1 T-w 1
rectangular f=4S5 = 4'2'5,,, =7 centers of the holes, cm; k=0.7144-——5,
pattern , (p1 =K, - w, with K, = 1.1-1.3); K,
S eune = Py Do k= nw P, is horizontal distance between atp,=K,+0.1
4-p,-p, centers of the holes, cm
(p=p,+0.1... p=p,;+0.4)

1.4 | diagonally-offset 1 rw? |P=0.7071p,at R®=1; 1
rows as square f=5,+4.5 =S, +4'Z'S,,, = ) > | p4is diagonal distance between k=0.785—-=
pattern, rotated 5 centers of the holes, cm; (Kp)
by 45° Suare =P k:’;wz (a=K, 2w, at K, = 1.1-1.3)

P
2. For square-shaped holes
2.1 | straight rows as 1 s , |w is square side, cm (w = 1
square pattern f=4‘5s=4‘z‘5wzw 5 Ssquare =P | = 1-10 cm); k= )
p is distance between centers of (K p)
k= w72 the holes, cm;
p (p=K, w,at K,=11-1.3)

2.2 | straight rows as 1 R see description to point 1.3 1
rectangular f=4‘5s=4'z‘5w=“’ ; k=0.9101 ——55,
pattern o (%,)

k=
Sreclangzpl.pZ; pl‘pZ ath:Kp+O.l

2.3 | diagonally-offset S5 145 =5 14 1 S 220 see description to point 1.4 X 1
rows as square =0, T4 0, =0,+ g Pe =AW = 2
pattern, rotated 9w (K p)
by 45° Ssquare :p2; k= w
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The end of the Table 1

Configuration Design ratio to calculate Description and permissible varia- Formulq
Pos. | of rows of holes coefficient k& tions of design ratio parameters for calculation
in the partitions g P of coefficient k&
2.4 | offset rows as 1 , | see description to point 1.1 and 1.3 1
hexagon pattern f:Sw+4'Ss:Sw+4'Z'Sw:2'w > k= )
i (%))
Sreclang = pl pZ’ k =
p] : pz
3. For rectangular-shaped holes
3.1 |straight rows as 1 a is hole width, cm (a = 1— 10 cm); 1
rectangular S=45 =4'1‘Sw =a-b; b is hole length, cm (b =0,1... k= 2
pattern a-0.1cm); (Kp)
] a-b p, is horizontal distance between
Srectng = Py Pos k= P centers of the holes, cm; (p; =
b =K, a,atK,=11-13);
D, is vertical distance between
centers of the holes, cm
(p=K,-b,at K,=1.1-1.3)
3.2 | offset rows 1 the range of selected values a, b, 1
f=5,+4-5,=S8, +4'Z'Sw =2-a-b;| p, is given in description to p. 3.1; | k= 2
pr=K, - 2b, at K, = 1.1-1.3) ()
. 2-a-b
Sreclang = pl : pZ’ k =
pl : pz
4. For hexagon-shaped holes
4.1 | offset rows as 1 11, . 360° w is hexagon side, cm 1
hexagon pattern f=5~Sw =5'E‘w ‘n-sim n (w=1-10 ¢cm); n is number of k=0.9999-——
Bow? regular polygon sides (# = 6); Kp)
:ﬂ; S, 1 p.(ﬁ).tgﬁo" = | p is distance between centers of
4 w2 2 the holes, cm;
_,,z.\/g' k_3.w2 p=17321-K, - w,at K,=1.1-1.3)
= k=
4.2 | straight rows as 1 P=K, 2w,at K,=1.1-1.3 1
square pattern f:4'Ss:4'Z'Sw: ? ! k:0‘25'(1(72
P
1, . 3600 343w’
—w’-n-sin ==
2 n 2
2
Ss‘quare :pz; k =3.\/—;§U
2-p

square, hexagon and rectangle) the coefficient & de-
pends only on the perforation pitch, i.e. the correction
factor K, Therefore, the coefficient k£ value can be de-
termined by the formulas shown in column 5 of Ta-
ble 1.

At the end of the analysis we determine the settling
depth of suspended particles of different settling veloc-
ity for various types of partition perforated areas and
for their related flow coefficient (k), calculated from
the formulas obtained. The calculations are performed
with assigning the specific values of effect of suspend-
ed particles removal from mine waters (P, %), by the
method described in [10].

For the calculation of initial data we select the fol-
lowing geometric parameters of the settling basin: ini-
tial width B,=10 m, slope of bottom o ~ 30°, plan view
of the contraction angles = 84° and the length of the
settling basin L =20 m, finite width B,=6 m and max-
imum depth A, = 11.5m.
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The calculation data for six hole types and their
configuration in partitions are given in Fig. 2 with re-
lated curve fitting equations provided below:

- first perforation pattern — offset, diagonally-off-
set and straight rows of square and rectangular holes as
square pattern; offset rows of hexagon holes: 4, =
=-0.0017 - P2+0.0396 - P+ 10.728, at R*=10.992;

- second perforation pattern — offset rows of round
holes: 4,,=—0.0022 - P? + 0.058 - P + 10.55, at R’ =
=0.989;

- third perforation pattern — diagonally-offset and
straight rows of round holes as square pattern: /,, =
=-0.0032- P2+ 0.0961 - P+ 10.178, at R*=0.984;

- fourth perforation pattern — straight rows of hexa-
gon holes: 41,,=-0.00146 - P> +0.03566 - P+ 8.2592, at
R=1;

- fifth perforation pattern —straight rows of square
holes as rectangular pattern: A, = —0.002 - P? +
=0.0508 - P +10.624, at R* =0.992;
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Fig. 2. Settling depth of suspended particles versus

efficiency level of mine waters treatment for
various perforation patterns:
1 — offset, diagonally-offset and straight rows of
square and rectangular holes as square pattern; off-
set rows of hexagon holes; 2 — offset rows of round
holes; 3 — diagonally-offset and straight rows of
round holes as square pattern; 4 — straight rows of
hexagon holes; 5 — straight rows of square holes as
rectangular pattern; 6 — straight rows of round holes
as rectangular pattern

- sixth perforation pattern — straight rows of round
holes as rectangular pattern: A, = —0.0037 - P? +
+0.1108 - P+10.09, at R? =0.988.

Some of the expected process parameters of hori-
zontal settling basin as per partition perforation pat-
terns are shown in the Table 2.

Presented relationships and values illustrate obvi-
ously the effect of removal of particles of different set-
tling velocity from mine waters. As we can see, the
maximum effect of mine water treatment is provided
by the perforation pattern 1.

Table 2

Values of the expected process parameters
of a horizontal settling basin as per patterns

_ 558 | 22, | B
— -~ < Q 172} 172}
ge | 33T | E&se | 33¢
g & 825 AR w & E
=1 SEE £S 22 E&F
o &< 5 g3 ) =)
M o E 73] (%
1 91.0 0.25 0.073
2 83.0 0.21 0.120
3 73.0 0.14 0.228
4 38.0 0.73 2.070
5 86.0 0.20 0.100
6 69.0 0.12 0.292
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Therefore, the vertical cross partitions with square,
rectangular or hexagonal holes are recommended to
set in an improved horizontal settling basin. In this
case their configuration related to each other may be as
follows:

- in case of square perforation pattern — with
straight rows as square pattern, with offset or diagonal-
ly-offset rows;

- in case of rectangular perforation pattern - with
straight or offset rows;

- in case of hexagon perforation pattern — with off-
set Tows.

The conclusions and further development pro-
spectives. Based on the investigations performed, the
following results and parameters have been obtained
and determined:

- flow coefficient of the partition perforated area
for various perforation patterns;

- analytical dependences of variation of flow coef-
ficient of the partition perforated area - on pitch of
holes that allows determining a distance between holes
centers for various perforation patterns;

- characteristic curves and analytical dependences
of suspended particles settling depth on the effect of
mine water treatment for various perforation patterns;

- the most rational geometric parameters of perfo-
rated areas of partitions installed in the improved set-
tling basin to enable obtaining the maximum efficien-
cy of mine waters cleaning of suspended particles with
regard to their settling velocity.

As the future research activity prospective, it is
planned to implement the results obtained and to as-
sess operational efficiency of improved horizontal set-
tling basins in mines of major coal mining regions of
Ukraine.
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KonecHuk B.E. O6ocHOBaHMEe KOJMYECTBA MeEp-
GoprpOBaHHBIX ITEPETOPONOK M O0JACTH UX pa3Me-
IIEHS B YCOBEPIICHCTBOBAHHOM OTCTOMHUKE ITAXT-
Hoii Bomsl / B. E. Konecnuk, /1. B. Kynukosa // Hay-
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Meta. HaykoBe oOrpyHTYBaHHS HaOiIbII paili-
OHAJIbHUX TeOMETPUYHUX MapaMeTpiB nepdopoBaHoOi
obyacti (popMu ¥ poaTalllyBaHHSI OTBOPIB OAUH
11010 OJHOTO) BEPTUKAJbHUX MOIMEPEYHUX Mepero-
POIOK, IO PO3MIIIYIOTECS B YIOCKOHAJIICHOMY Bil-
CTiIHUKY IIaXTHO1 BOAU, ISl MiABUILEHHST Koedilli-
€HTa I1X MOPOIYCKHOI 3MAaTHOCTI Ta, SK HAacCJiJoK,
edeKTUBHOCTI ounIleHHs (OCBITJIEHHST) BOAM Bin 3a-
BUCJINX YaCTOK.

Metomuka. Bubip Bapianty nepdoparii mepero-
POIOK 3[iMCHIOBABCSI HA OCHOBI BUBUEHHSI Ta 3iCTaB-
JIEHHSI TEOMETPUYHUX TTapaMeTpiB nepdopoBaHOi 00-
JacTi, a caMme: popMu, po3Mipy OTBOPIB i iX po3ralry-
BaHHSI OIMH IIOAO OJHOTO; MOIMPaBOYHOIO Koedilli-
€HTA, 1110 J03BOJISIE BUBHAYMTHU BiICTAHb MiX LIEHTpa-
MU OTBOPiB (KpOK Tnepdopaliii); koedilieHTa mpormyc-
KHOI 31aTHOCTI nep(popoBaHO1 00JIaCTi TTePEropoaKH.

Pesynabratii. BusHaueHi koediuieHTH mporyc-
KHOI 31aTHOCTI nepdopoBaHoOi 00JacTi Teperopoaku
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3a pi3HUX BapiaHTiB nepdopauii. OTpumaHi aHami-
TUYHI 3aJIEKHOCTI 3MiHU MPOITYCKHOI 31aTHOCTI Mep-
¢dopoBaHOi 00JIaCTi MEeperopoaky Bil BiICTaHI MiX
IeHTpaMH1 OTBOPIB.

HaykoBa HoBu3Ha. BuspiieHi 3aKOHOMipHOCTI
3MiHM Koedilli€EHTIB MPOIMYCKHOI 3IaTHOCTI nep¢opo-
BaHOI 00JIaCTi TIeperoponKu, y 3aJeXKHOCTi Bil Beau-
YMHU TOIPABOYHOIO KoedillieHTa, TO03BOJSIIOTh BU-
3HAQUUTU BiICTaHb MiX LIEHTPAMU OTBOPIB 3a Pi3HUX
BapiaHTiB nepdopalii. Ynepiie BCTaHOBJIEHI 3aex-
HocTi (y BUIJIs i rpadikiB i piBHSIHb perpecii) MixK u-
OMHOIO OCiTaHHS 3aBUCIMX YaCTOK B YIOCKOHAJIEHOMY
BiICTIHHUKY Ta €(MEKTUBHICTIO OYMILEHHS IIaXTHOI
BOIU T Pi3HUX BapiaHTiB nepdopallii neperoponok.

IIpakTtuyna 3HaumMicTb. PesyabraT nocii-
JIXKEHHSI I03BOJIMJIA OOTPYHTYBATHU pallioHaJIbHI Teo-
METPUYHI TTapaMeTpu Tep@opoBaHOi 00J1acTi More-
PEUHUX BEPTUKAIBHUX IEPErOpOaOK, IO PO3MIIITy-
IOTbCSI B YIOCKOHAJ€HOMY BiACTIMHUKY IIAXTHOI
Boau. BripoBamkeHHsI OTpUMaHUX pPe3yJbTaTiB H0-
3BOJIUTh MiABUILIUTU €(heKTUBHICTh OUMIIEHHS 11ax-
THUX BOJ BiI 3aBUCJIMX PEYOBUH i 3HUBUTU PiBEHb
3a0pyIHEHHs TOBEPXHEBUX BOJI Y BYIJIENOOYBHUX pe-
rioHax.

KimouoBi ciioBa: waxmrui 6oou, 3aeuciai pewosu -
HU, 3a0pyOHeHHsI 8000UM, 20PUZOHMANbHUL GI0-
cmitinuk, nepgoposani nepezcopooxku, egexmue-
HICMb OYUULCHHS

ITean. HayuHoe o60ocHOBaHMe HanboJee pauuo-
HaJbHBIX TEOMETPUYECKMX TTapaMeTPOB Iepdopupo-
BaHHOI o6nacT ((POpMbI U PACITOJIOXEHUSI OTBEP-
CTUI1 IPYT OTHOCUTENILHO APYTra) BEPTUKAIbHbBIX I10-
MEePEeYHbIX IEePEeropoaok, pa3MellaeMbIX B yCOBEp-
IIIEHCTBOBAHHOM OTCTOWHMKE IIaXTHOW BOIBI, IS
MOBBIIIEHUS KO3(h(dUIIMEHTa UX MPOIMYCKHOM CITO-
COOHOCTHU U, KakK cieAcTBUe, 3(HEKTUBHOCTU OYUCT-
KM (OCBETJICHMS) BOIBI OT B3BCIICHHBIX YACTHII.

Metonuka. Beroop BapuaHTa mepdopaliun 1me-
PETOPOIOK OCYIIECTBIISIICSI HA OCHOBAaHUM U3yYCHUS
W COIOCTaBJICHUS TCOMETPUUCCKUX ITapaMeTPOB
nep@opupoOBaHHON 00JIaCTU, a MMEHHO: (OPMHI,
pa3Mepa OTBEPCTUI U UX PACIIOIOXEHMS IPYT OTHO-
CUTEJIbHO MApyra; IIONpaBOYHOro koadduiireHra,
MO3BOJISIIONIETO OMPENEIMTh PACCTOSIHUE MEXIY 1IEH-
TpaMu OTBepcTuii (1ar nepdopauuun); Koapduum-
€HTa MPOIMYCKHOW CITOCOOHOCTU TTepDOprUPOBaHHOM
00J1aCTH TIePEeTOPOIKU.

PesyasraTel. OnipeneneHbl KO3(GOUUMEHTbI TPO-
MYCKHOW COCOOHOCTU NephOpUpOBAHHOMN 006J1acTH
TIEPETOPOIKH TIPU pa3IMIHBIX BapuaHTax rnepdopa-
nun. [lomydeHBl aHATUTUYECKUE 3aBUCHUMOCTHU M3-
MCHEHMSI TIPOMYCKHOM CITOCOOHOCTU I1epdopupo-
BaHHO 00JIaCTU IEPETOPOIKH OT PACCTOSTHUS MEKITY
LIEHTpaMU OTBEPCTUIA.

Hayuynasa HoBu3Ha. BbIsiBJieHHBIE 3aKOHOMEP-
HOCTM U3MEHEHUsI KO3(GhUIIMEHTOB MPOITYCKHOM
CITOCOOHOCTU mnepdopupoBaHHON 00JIaCTU Tepero-
pPONKM, B 3aBUCUMOCTH OT BEJIMYMHBI TTIOITPABOYHOTO
K02 GUIIMEeHTa, TTO3BOJISIIOT OIPEISIUTh PaCcCTOsI-
HUE MEXIYy LIEHTPaMM OTBEPCTHIA, IIPU Pa3HBIX BapU-
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EKOJIOTIYHA BE3NMEKA, OXOPOHA NPALI

aHTax nepdopanuu. Brepsbie ycTaHOBJIEHBI 3aBUCH-
MocCTHU (B BUAE rpauKoB U YpaBHEHUI perpeccun)
MeXIy TIyOWMHOI ocemaHusl B3BEIIEHHBIX YAaCTUIl B
YCOBEPIIIEHCTBOBAHHOM OTCTOMHMKE U (D DEeKTUB-
HOCTBIO OUMCTKU IAXTHOUW BOABI IJISI PA3JIMYHBIX Ba-
puaHTOB repdopalu Neperopoiox.
IIpakTnyeckasi 3HaYMMOCTb. Pe3ynbratel uc-
CJIeOBaHUSI TO3BOJIMJIM OOOCHOBATh pallMOHAJIbHbIE
reoMeTpuyeckre mnapaMerpbl MepdoprupoBaHHON
00J1IaCTH MONEPEYHBIX BEPTUKAIBHBIX MTEPETOPOIOK,
pa3MellaeMbIX B yCOBEPILIEHCTBOBAHHOM OTCTOWHMU-
Ke IIaXTHOU Bonbl. BHenpeHre MolydeHHbIX Pe3yib-
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TaTOB MTO3BOJIUT MOBBICUTH 3(D(HEKTUBHOCTh OUUCTKHI
IIAXTHBIX BOJ OT B3BEIIICHHBIX BEIIECTB U CHU3UTH
YPOBEHbB 3arpsi3HeHUSI TOBEPXHOCTHBIX BOIL B YIJIEI0-
OBIBAIOIIIMX PErMOHAX.

KunroueBble clioBa: waxmmuvie 600bl, G36CULCH-
Hble geujecmea, 3aepsa3HeHue 8000emM0o8, 20PU30H-
mManvHvLil OMCMOUHUK, Nephopuposantvle nepeeo-
DPOOKU, 3¢hgheKMUBHOCM b OMUCIKU

Pexomenooeano 0o nybaikauii Oooxm. mexH.

nayk B.I. Toarinexom. /lama madxodxncenHss pyko-
nucy 08.12.15.
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