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Abstract. Currently, due to the the deepening of open at extraction of minerals, steeply inclined conveyors are
widely used. One of the common types of steeply inclined belt conveyors is the belt conveyors with partitions. This type
of conveyor is mainly used for small-sized loads. Recently, however, they began to be used for bulk loads, including, in
addition to small-sized loads, also individual pieces, the maximum size of which is more than 150 mm. According to
literary sources, the limiting angle of inclination of the belt conveyor with partitions is in the range from 35° to 60°.
However, until now, there are no studies that determine the dependence of the values of the limiting angle of inclination
of the belt conveyor with partitions on the parameters of the conveyor, the size of the partitions and the properties of the
transported load. In this work, based on the laws of the statics of a granular medium, the limiting angle of inclination of
the belt conveyor with partitions is determined depending on the linear load of the transported bulk load, the height of the
partition and the distance between them, as well as the slope angle of the bulk load. Two cases were considered in the
work: the case when the bulk load between the partitions covers the entire conveyor belt, and the case when the bulk
load covers part of the conveyor belt. As a result, it was found that in the first case, the tangent of the limiting angle of
inclination of the belt conveyor with partitions decreases linearly with increasing linear load, and in the second case,
when the bulk load does not completely cover the conveyor belt, the tangent of the limiting angle of inclination of the belt
conveyor decreases with increasing linear load according to the hyperbolic law. At the same time, with an increase in the
height of the partition, the limiting angle of inclination of the belt conveyor increases. In addition, the dependences of the
volumetric productivity of a belt conveyor with partitions on the limiting angle of inclination of the conveyor were
obtained. At the same time, with an increase in the limiting angle of inclination of the belt conveyor, the productivity of
the conveyor decreases, and with an increase in the height of the partition, it increases. The research results can be
when at designing belt conveyor with partitions on the belt, for transporting bulk loads.

Keywords. Belt conveyors, bulk load, partitions on the belt, limiting angle of inclination.

Currently, steeply inclined conveyors with partitions are widely used in Ukraine
and abroad. This type of conveyor is used both for small-sizes loads and for bulk
loads, including individual large pieces of load, the maximum size of which is more
than 150 mm [1].

According to literary sources, the limiting angle of inclination of the conveyor
with partitions is in the range from 35° to 60° [1, 2, 3, 4]. However, until now, there
are no studies that determine the dependence of the value of the limiting angle of
inclination of the belt conveyor with partitions on the parameters of the conveyor, the
size of the partitions and the properties of the transported bulk load.

© R.V. Kiriia, V.F. Monastyrskyi, T.F. Mishchenko, B.I. Mostovyi, 2021



ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) I'eotexHiuna mexanika. 2021. Ne 158 71

In this work, based on the laws of the statics of a granular medium, the limiting
angle of inclination of a belt conveyor with partitions is determined depending on the
linear load of the transported bulk load, the height and distance between the
partitions, as well as on the slope of the bulk load.

Let’s consider the limiting balance of bulk load between the partitions and the belt
conveyor with an angle of inclination to the horizon equal to a (Fig. 1, a, b).

Figure 1 — Calculation schemes for the balance of bulk load
on the belt conveyor with partitions

Let’s consider two cases when the bulk load between the partitions covers the
entire conveyor belt (see Fig. 1,a), and the case when the bulk load between the
partitions covers part of the conveyor belt (see Fig. 1,b). In this case, the width
between the sides of the conveyor is B (m), the distance between the partitions is /
(m), the height of the partitions is 4 (m) and the speed of the conveyor belt is v, (m/s).

From Figures 1,a,b it follows that the limiting angle of inclination of the belt
conveyor with partitions is determined by the formula

a=B+0, (D)

where 3 - is the angle between the free surface of the bulk load lying between the
partitions and the surface of the conveyor belt, °C; ¢ - is the limiting angle between
the free surface of the bulk load and the horizontal plane, i.e. bulk load slope angle,
°C.

From formula (1) it follows that the limiting angle of inclination of the belt
conveyor with partitions is greater than or equal to the slope angle of the bulk load,
Le. a=0Q.

In the first case, when the bulk load between the partitions completely covers the
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conveyor belt (see Fig. 1,a), the volume of the bulk load is determined by the formula
V=8B (m’), (2)

where S| -is the area of the side wall between the partition filled with bulk load, (m?).
According to Figure 1,a the area S is determined by the formula

_h+hy

S| 5

L 3)

where 7 - 1s the height of the layer of bulk load near the front partition, m.
From Figure 1, a we have

hy=h—1-1gp,

or with taking into account (1)
h=h-1-tg(a—0). (4)

By substituting (3) into (2), and with taking into account (4), after the
transformation, we obtain

% =Bl[h—§tg(a—(p)] (5)

The weight of the bulk load located between the partitions, in the first case, is
determined by the formula

R =vV,. (6)

where y - is the specific gravity of the transported bulk load, N/m?.
The specific gravity y is determined by the formula

v =1000pg, (7)

where p - is the specific density of bulk load, t/m?, g - is acceleration of
gravity, m/s’.

The average linear load of bulk load on a conveyor belt with partitions is
determined by the formula

" =% (N/m). ®)
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By substituting (6) into (8), and with taking into account (5), after transformation,
we obtain the average linear load in the first case equal to

[
q=yBlh~ Etg(a - 9)]. €))
From Fig. 1,a it follows that formula (9) is valid under the condition
h>[-tgB =1 -tg(aa—q). (10)

From equality (9), having determined the expression /-tg(oo—¢) and by
substituting it into inequality (10), we obtain

Ty (11)

Therefore, in the first case of the limiting angle of inclination of the belt conveyor
with partitions, inequality (11) must be satisfied, i.e. the average linear load should be
more than half of the maximum possible load of the belt conveyor with partitions in a
horizontal state.

Let us determine the angle o from equality (10), as a result, we obtain the limiting
angle of inclination of the belt conveyor with partitions in the first case equal to

a:arctg(%—%jJr(p. (12)
Y

Equality (12) has a physical meaning under the condition

2h _2q
[ vyIB
The last inequality implies
q <vhB. (13)

Therefore, according to inequalities (11) and (13), in the first case, the limiting
angle of inclination of the belt conveyor with partitions is determined by formula
(12), provided that the linear load ¢ is within the limits

yhTBSqSyhB. (14)

Let us consider the second case, when the bulk load in the limiting state, located
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between the partitions, does not completely cover the conveyor belt (see Fig. 1,5). In
this case, the bulk load covers a segment of the tape equal to /' (m), which is less
than the distance between the partitions, i.e.

I'<1. (15)

From Fig. 1,b it follows

l'h h

_h . 16
tgf  tgla—¢) (10

By substituting /" from (16) into inequality (15), as a result, we obtain the
inequality that takes place in the second case

hsl-tg(oc—(p). (17)

The area of the side wall filled with bulk load and lying between the partitions
S, , according to Figure 1,0, and with taking into account (16), is determined by the

formula

' 2
sl

2 :2tg(oc—(p)' (18)

The volume of bulk load located between the partitions, in the second case, is
determined by the formula

V,=8,B (m?). (19)
The weight of the bulk load between the partitions is
Py =yl (H). (20)

The average linear load on a conveyor belt with partitions in the second case is
determined by the formula

9= (21)

By substituting (19) into (20), and the resulted value P, into (21), and with
taking into account (18), after the transformation, we obtain

yth

7= 20 -tg(o — ) ' 22)
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From equality (22), having determined o, as a result, we obtain the limiting angle
of inclination of the belt conveyor with partitions in the case of incomplete coverage
of a section of the belt between the partitions with a bulk load:

2

o = arctg vh"B +¢. (23)
2ql

Formula (23), as shown earlier, has a physical meaning under condition (17).
From formula (22), having determined tg(o —¢) and substituted the obtained

value into inequality (17), we obtain

q<——. (24)

Consequently, formula (23) has a physical meaning under the condition

OSqSyhTB. (25)

Finally, the limiting angle of inclination of the belt conveyor with partitions
according to formulas (12) and (23), and with taking into account (14) and (25), is
determined by the formulas

2
arctg i B + at 0< QSM;
2ql 2
o= (26)
2h 2gq vhB
arctg| — ——— |+¢ at — < g<vyhB.
g 7 YlBj ¢ 7 qgsy

Let us now determine the filling factor of the belt with bulk load, equal to the
ratio of the volume of bulk load lying between the partitions to the maximum volume
of space between the partitions of the belt conveyor with partitions

SZV—, (27)

max

where V7 is the volume of bulk load located between the partitions, m*;, V_ is

maximum volume of space between partitions, m>.
The volume of bulk load located between the partitions, both in the first and in the
second case, can be expressed in terms of the average linear load g by the formula
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V=gql. (28)

The maximum volume of bulk load that can be between the partitions is
determined by the formula

V. ox =7VIhB. (29)

By substituting formulas (28) and (29) into (27), we obtain the value of the filling
factor of the belt conveyor with partitions, both in the first and in the second case,
equal to

g=-1_ (30)

By substituting in formula (30) instead g its expression according to formulas (9)

and (22), we obtain the value of the filling factor ¢
for the first case

/
e=1——tg(a—0); 31
A g(a—o) (€29)
for the second case
82#. (32)
20 -tg(o— )

From formula (30) it follows that at low values of the linear load ¢ <0.5yAB, i.e. at
large values of the filling factor of the belt € > 0.5, the limiting angle of inclination of
the belt conveyor a takes on large values, close to 90°. And for large values
0.5vhB <q <yhB, i.e. at small values € < 0.5, the limiting angle of inclination of the
conveyor o takes small values.

By substituting the value ¢ = 0.5yAB into formulas (26) and (30), we obtain the
limiting value of the angle of inclination of the belt conveyor with partitions o, at
which the filling factor of the belt takes the optimal value € = 0.5

o = arctg(éj +0. (33)

Consequently, the limiting angle of inclination of the belt conveyor with
partitions, at which the filling factor is optimal, is equal to the sum of the angle
between the diagonal plane of the cell between the partitions with the plane of the
conveyor belt and the slope angle of the bulk load (Fig. 2).

In Table 1, values of the limiting angle of inclination oo are given for various



ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) I'eorexniuna mexanika. 2021. Ne 158 77
values of the distance between partitions / and the height of the partitions 4.

Table 1 — Limiting angles of inclination of the belt conveyor
with partitions oo (°C) at € = 0.5 and ¢ = 20°

Height Distance between partitions / (m)

P | 03 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0.1 38.4 34.0 31.3 29.5 28.1 28.1 26.3 28.7
0.2 53.7 46.6 41.8 38.4 35.9 34.0 32.5 31.3
0.3 65.0 56.9 51.0 46.6 43.2 40.6 38.4 36.7
0.4 73.1 65.0 58.7 53.7 497 46.6 44.0 41.8
0.5 79.0 71.3 65.0 59.8 55.5 52.0 49.1 46.6

Figure 2 — Calculation schemes of the balance of bulk load in the case of the optimal
filling factor the cell with bulk load (¢ = 0.5) on a belt conveyor with partitions

The mass productivity of the belt conveyor with partitions according to [5] is
determined by the formula:

3.6
0= qv, (th).
g

Then the volumetric productivity is determined by the formula
0= gvy (o). (34)
pg

Formula (34) with taking into account (7) can be represented as
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0=3.6-1002% (35)
Y

By substituting into the last formula ¢ from expression (22), after the

transformation, we obtain the volumetric productivity of the belt conveyor with
partitions in the case of incomplete filling of the belt between the partitions with a
bulk load (second case), equal to

B
217 tg(oc—(p)'

0=3.6-10°- v, (36)

Formula (36), according to inequality (17) and inequality a > ¢, is valid provided

ep<a< arctg(%j +¢. (37)

By substituting into formula (35) ¢ from expression (9), after transformation we

obtain the volumetric productivity of the belt conveyor with partitions in the case of
complete filling of the belt between the partitions with a bulk load (the first case),
equal to

0:3.6-103-VbB-[b—Eltg(oc—q))] (38)

Formula (38) according to inequality (10) is valid under the condition

arctg(?) +e<a<90°. (39)

The final volumetric productivity of the belt conveyor with partitions, depending
on the limiting angle of inclination, is determined by the formulas:

2
3.6-103M at ¢ <o <arctg A + ¢;
2/-tg(a—o) /
Q= (40)

3.6:10° Vb{b—étg(a - q))} at arctg(%j +p<La< 90 .

Formula (40), with taking into account (31) and (32), can be represented as

Q=3.6-10° vyhBc. (41)
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By substituting in (41) the optimal value of the filling factor of the belt € = 0.5,
we obtain the value of the volumetric productivity equal to

Q=1.8-10°v;hB. (42)

In figure 3 the graphs of the dependence of the limiting angle of inclination of the
belt conveyor with partitions on the linear load g at various values of the height of the
partitions 2 = 0.3 m; 0.4 m; 0.5 m, constructed according to formulas (26) are show.
In this case, the slope angle of the bulk load is ¢ = 20°; the distance between the
partitions 1s / = 0.8 m; the distance between the sides of the conveyor B = 0.8 m;
specific gravity of transported bulk load y = 25000 N/m?.

In figure 4 the graphs of the dependence of the filling factor with the load of the
belt conveyor with partitions € on the linear load ¢ at various values of the height of
the partitions 2 = 0.3 m; 0.4 m; 0.5 m, constructed according to formula (30) with the
same parameter values as in Fig. 3, are show.
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Figure 3 — Dependence of the limiting angle of inclination of the conveyor with partitions o
on the linear load ¢ for different values of the height of the partitions 4

From the graphs in Figures 3 and 4, it can be seen that with an increase in the
linear load ¢, the limiting angle of inclination of the belt conveyor with partitions o
decreases from 110° to 20°, and the filling factore increases from 0 to 1.

In this case, with an increase in the height of the partitions /4, the limiting angle of
inclination of the belt conveyor a and the filling factor of the belt € increase.
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Figure 4 — Dependence of the filling factor with the load of the belt conveyor
with partitions € from linear load ¢ for different values of partition heights 4

In addition, it follows from Figures 3 and 4 that at the optimal filling factor
e = 0.5, the limiting angle of inclination a and, accordingly, the linear load g take the
values o = 40.6°; 46.6°; 52° and g = 3000 N/m; 4000 N/m; 5000 N/m at # = 0.3 m;
0.4 m; 0.5 m respectively.

In figure 5 the graphs of the dependence of the volumetric productivity O of a belt
conveyor with partitions on the limiting angle of inclination of the conveyor a at
various values of the height of partitions # = 0.3 m; 0.4 m; 0.5 m, constructed
according to formulas (39) with the same parameter values as in Fig. 3, are show.

Figure 5 shows that with an increase in the limiting angle of inclination o of the
belt conveyor with partitions, the volumetric productivity Q decreases, and increases
with an increase in the height of the partitions.

At the same time, with the optimal value of the filling factor ¢ = 0.5, the
volumetric capacity takes on the values Q = 1080 m>/h; 1440 m3/h; 1800 m*/h at =
0.3 m; 0.4 m; 0.5 m respectively.

Conclusions

1. Based on the laws of the statics of a granular medium, the limiting angle of
inclination of the belt conveyor with partitions is determined depending on the linear
load, the height of the partitions and the distance between them, as well as on the
slope of the bulk load.
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Figure 5 — Dependence of the volumetric productivity Q of the belt conveyor
with partitions from the limiting angle of inclination of the conveyor a

2. On the basis of the obtained dependence, it is established that with an increase
in the linear load, the limiting angle of inclination of the belt conveyor with partitions
decreases, and increases with an increase in the height of the partitions.

3. The value of the limiting angle of inclination of the belt conveyor with
partitions is determined, at which the filling factor takes the optimal value equal to
0.5. In this case, the limiting angle of inclination of the belt conveyor is equal to the
sum of the angle between the diagonal plane of the cell between the partitions with
the plane of the conveyor belt and the slope angle of the bulk load.

4. The volumetric productivity of the belt conveyor with partitions is determined
depending on the limiting angle of inclination of the conveyor. Moreover, the higher
is the limiting angle of inclination, the lower is the volumetric productivity of the
conveyor.
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AHoTauif. HuHi y 3B'A3ky i3 3armubneHHsM kap'epiB mpu BuOOOYTKY KOPUCHWX KOManmwWH Habynu LWMpOKOro
3aCTOCYBaHHA KpyTOMOXWAi koHBeepu. OOHWUM 3 MOLIMPEHWUX TUMIB KPYTOMOXWMMX CTPIYKOBMX KOHBEEPIB € KOHBEEPH 3
neperopoakamm Ha cTpiyui. Llei Tvn KoHBEEPIB 3aCTOCOBYETLCS B OCHOBHOMY NS ApiOHOLIMATKOBMX BaHTaxiB. [poTe
OCTaHHIM YacoM iX novanu BMKOPUCTOBYBATM ANl HACWMHUX BaHTAXIB, SKi BKMIOYAIOTH OKpiM ApiOHOLIMATKOBOMO
BaHTaXy LLe W OKPEMi LIMaTK1, MakCUManbHUiA po3mip sakux Binblue 3a 150 Mm. 3rigHo 3 niTepaTypHUMK Dxepenamu
rPaHUYHWA KYT Haxuny CTPIYKOBOrO KOHBeepa 3 neperopogkamu 3HaxoauTbes B Mexax Big 35° go 60°. lpote go
TENepiLUHbLOro Yacy He iCHye JOCRiMKeHb, WO BU3HAYAKTb 3aNeXHICTb BEMUYMH TPAHUYHOMO KyTa Haxumy CTPiYKOBOrO
KOHBEepa 3 neperopogkamu Bif napameTpiB KOHBeepa, PO3MIpIB MEperopofok i BMacTMBOCTEN BaHTaxy, LWO
TpaHcnopTyeTbes. B Ui poboTi Ha OCHOBI 3aKOHIB CTATUKX CUMYYOr0 CEpefoBMLLA BU3HAYEHO FPaHUYHUIA KyT Haxumy
CTPIYKOBOTrO KOHBEEpa 3 Meperopofkamu 3anexHo Bif MOrOHHOTO HABaHTAXEHHS HACUMHOTO BaHTaxy, Lo
TPaHCMOPTYETLCS, BUCOTW MEPEropoaok i BIACTaHi MK HUMM, @ TaKOX KyTa YKOCYy HacMnHOro BaHTaxy. B pobori
PO3MMAHYTO [Ba BWNaAKW: BUMALOK, KOMW CUMYYMA BaHTaX MiX Neperopofkamut NMoKpuBae BCH CTPiYKy KOHBeepa, i
BMNAZoK, KOMM CUNYYUA BAHTaX MOKPUBAE YaCTUHY CTPIYKW KOHBeepa. B pesynbTaTi BCTAHOBMEHO, LIO B MepLioMy
BMNAOKY TaHreHC rpaHWYHOrO KyTa Haxwiy CTPiYKOBOrO KOHBEEpa 3 neperopogkamut i3 3BirbLIEHHSAM MOrOHHOTO
HaBaHTaXEHHS 3MEHLLYETLCA 3a NMiHIHUM 3aKOHOM, a B APYroMy BUNagKy, KOS CUMYYMin BaHTaX HE MOBHICTIO MOKPMBAE
CTPIYKy KOHBEEPA, TAHEHC rPAHUYHOrO KyTa Haxury CTPIYKOBOrO KOHBeepa i3 36iMbLUEHHSM MOrOHHOTO HABAHTAXEHHS
3MEHLIYeTbCA 3a rinepboniyHnM 3akoHoM. Mpn LbOMy 3i 3BiNbLUEHHAM BMCOTM NEPEropoAKA TPAHUYHWUIA KyT Haxumy
CTPIYKOBOro KoHBeepa 30inbLuyeTbes. KpiM TOro, 0TpUMaHO 3anexHicTe 06'eMHOI MPOAYKTUBHOCTI CTPIYKOBOMO KOHBEEPA
3 neperopoakami Bif rPaHW4HOrO Kyta Haxuny Koueepa. [py LboMy 3i 36inblUEHHSM TPaHWYHOTO KyTa Haxumy
CTPIYKOBOTO KOHBEEpPA MPOAYKTUBHICTL KOHBEEpPA 3MEHWYETbCS, a 3i 36iMbLUEHHSM BUCOTM MEpEeropoakn —
30inblyeTbes. Pe3ynbtatv JOCTIMKEHHS MOXYTb OYTW BMKOPUCTAHMMM MPW NPOEKTYBAHHI CTPIYKOBOrO KOHBEEpa 3
neperopoaKamm Ha CTpivL, Lo TPAHCMOPTYE HACUMHI BaHTaXi.
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AHHOTaumsa. B HacToslee Bpems B CBS3M C yrnybneHnem kapbepoB npu [obbi4e NOMesHbIX MCKonaeMbix
MONYYMMN LUIMPOKOE NPUMEHEHUE KPYTOHAKMOHHbIe KOHBeepbl. OBHIM U3 pacnpoCTPaHEHHbIX TUMOB KPYTOHAKMOHHbIX
NIEHTOYHBIX KOHBENEPOB SBNAIOTCA KOHBEWepbl C neperopogkami Ha feHTe. 3TOT TUM KOHBENEPOB MPUMEHSIETCS B
OCHOBHOM [/11 MENKOKYCKOBbIX rpy30B. OfHako B nocregHee BpeMs UX CTamu UCMONb30BaTh Af1S1 HACKIMHbBIX PY30B,
BKITIOYAIOLLMX KPOME MESNKOKYCKOBOTO rpy3a elle W OTAenbHbIE KYCKW, MakcuManbHblid pa3mep kotopbix Gonee 150 Mm.
CornacHo nuTepaTypHbIM UCTOYHMKAM NpeaesbHbIA Yron HakNoHa NEHTOYHOrO KOHBEepa C NeperopoakaMn HaxoanTCs
B npegenax or 35° go 60°. OgHako [0 HaCTOSLLero BpeMEHWM He CyLIeCcTBYeT WCChefoBaHui, OnpesenstoLynx
33BMCMMOCTb BENWYMH MPEAENbHOrO Yrma HakMoHa NEHTOYHOro KOHBerepa C rneperopogkamut OT NapameTpoB
KOHBerepa, pasMepoB Neperopodok U CBOWCTB TPaHCMOPTMPyeMoro rpysa. B gaHHoM paboTte Ha OCHOBaHUM 3aKOHOB
CTaTUKA Cbinyyeil cpedbl OMpedeneH npefenbHblil Yron HaknoHa NEHTOMHOrO KOHBeWepa C Neperopogkami B
3aBMCMMOCTY OT NOTOHHON HArpy3Ki TPAHCMOPTUPYEMOTO HaCbIMHOTO rpy3a, BbICOTbI NEPErOPOAOK 1 PACCTOSHUS MEXaY
HUMW, @ Takxe yrna 0TKoca HaCbIMHOrO rpy3a. B paboTe Gbinn paccMoTpeHbl ABa cryyas: Cryyaid, koraa Cbinyyui rpys
MeXay neperopofkamu NOKpbIBAeT BCIO NEHTY KOHBerepa, W Cryyail, korga Cbinyuuii rpy3 MOKpbIBAET YacTb NEHTbI
KOHBerepa. B pesynbTate yCTaHOBIEHO, YTO B MEPBOM Cry4Yae TaHreHC NpedenbHOr0 Yrmna HakroHa NEHTOYHOro
KOHBeliepa C Neperopogkamn C yBENMYEHNEM MOTOHHOW Harpysku YMEHbLUAETCS MO NMHEHOMY 3aKOHY, @ BO BTOPOM
criyyae, Koraa CbiMyquil rpy3 He MOMHOCTbIO MOKPbIBAET NEHTY KOHBEWepa, TaHreHC MpedenbHoro yrna HaknoHa
NEHTOYHOTO KOHBeMepa C YBENNYEHEM MOTOHHOM Harpy3ku yMeHbLUaeTcs no runepbonuyeckomy 3akoHy. Mpu aTom ¢
YBENUYEHNEM BbICOTbI NEPEropoaku NpefesbHbIA Yron HaKoHa NEHTOYHOTO KoHBenepa yBenuumsaetcs. Kpome Toro,
MonyyeHbl 3aBUCMMOCTI 0GBbEMHON NPOU3BOAMUTENBHOCTM NIEHTOYHOrO KOHBENEpa C neperopogkami OT npesenbHOro
yrna HaknoHa KoHBeiepa. [lpy 3TOM C yBenuyeHneMm npedenbHOro Yrma HakMoHa NEHTOYHOro KoHBewepa
MPON3BOAMTENBHOCTL  KOHBEMEpPa YMEHbLUAETCH, a C YBENWYEHMEM BbICOTbl MEPEeropoak — YBENUYMBaETCS.
PesynbTaThbl UccnenoBaHus MOryT BbITb UCMOMb30BaHbI NPY MPOEKTUPOBAHUM NIEHTOYHOTO KOHBEMEpa C NeperopoaKkamm
Ha NeHTe, TPAHCMOPTUPYIOLLEro HACbIMHbIE Py3bl.

KntoyeBble cnoBa: NEHTOYHbIE KOHBENEPDI, ChiMy4nin rpy3, NEPErOPOAKM Ha NEHTE, NpeenbHbIii Yron HaKmoHa.
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