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RESEARCH OF DEPENDENCE OF BELT CONVEYER
DRIVE POWER ON ITS DESIGN PARAMETERS

Purpose. A drive is one of the basic elements of belt conveyers. To determine the drive power it is necessary to
conduct calculations by standard methodologies expounded in modern technical literature. Such calculations de-
mand a fair amount of time. The basic design parameters of a belt conveyer include type of load, design efficiency,
geometrical dimensions and path configuration, operation conditions. The article aims to build the parametric de-
pendence of belt conveyer drive power on its design parameters, that takes into account standard dimensions and
parameters of belts, idlers and pulleys. Methodology. The work examines a belt conveyer with two areas: sloping
and horizontal. Using the methodology for pulling calculation by means of belt conveyer encirclement, there are
built parametric dependences of pull forces in the characteristic conveyer path points on the type of load, design
efficiency, geometrical dimensions and path configuration, operation conditions. Findings. For the belt conveyers of
the considered type there are built parametric dependences of drive power on type of load, design efficiency, geo-
metrical dimensions and path configuration, operation conditions, taking into account the belt standard dimensions
and corresponding assumptions in relation to idler and pulley types. Originality. This is the first developed paramet-
ric dependence of two-area (sloping and horizontal) belt conveyer drive power on type of load, design efficiency,
geometrical dimensions and path configuration, operation conditions that takes into account standard dimensions
and parameters of belts, idlers and pulleys. Practical value. Use of the built drive power dependences on design
parameters for the belt conveyers with sloping and horizontal areas gives an opportunity of relatively rapid determi-
nation of drive power approximate value at the design stage. Also it allows quality selection of its basic elements at
specific design characteristics and requirements. The offered dependences can be used for determination of general
character of drive power dependence on the project efficiency.
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Introduction ment of which is vertically closed rubber belt that
encircles the end pulleys, one of which is usually
the drive one, the other — the idler one. Belt con-
veyors are widely used in the chemical, metallurgi-
cal, machine-building industry, for production of
building materials, transport and industrial con-
struction, at the coal preparation plants.

The main publications that describe the struc-
ture, design features, operational and design pa-
rameters of the conveyors are [4, 5, 6, 7, 8, 9, 10].

Transporting machines are important elements
of transport and industrial construction sector.
Continuous-transport machines are the foundation
of the comprehensive mechanization of cargo han-
dling, industrial processes, they increase productiv-
ity and efficiency. The most common type of con-
tinuous transport is belt conveyors. Belt conveyors
are the continuous-type machines, the main ele-
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The analysis of publications shows that for deter-
mining the conveyor drive parameters, particularly
its power, it is necessary to conduct calculation for
its pulleys, pulling element (belt), pulling calcula-
tion and to select the basic drive elements. The
procedure of these calculations is described in de-
tail in [7, 8]. But the use of traditional conveyor
drive calculation methods takes some time. Today,
the constant development of almost all industries
demands more rapid decision-making in the design
of continuous-transport machines, which are ele-
ments of the production lines. Therefore, to im-
prove the belt conveyor drive design process it is
desirable to determine a scheme that allows using
the more simple and quick calculations to deter-
mine the necessary value of the drive power de-
pending on the design parameters. Such a scheme
is proposed for elevators in [2, 3].

Purpose

The work aims to build the parametric depend-
ence for drive power of the belt conveyor with
sloping and horizontal areas on type of load, de-
sign efficiency, geometrical dimensions and path
configuration, operation conditions.

Methodology

The value of belt conveyor drive power de-
pends on many factors. The main parameters af-
fecting its value are: type of load, design effi-
ciency, load lifting height and conveying distance,
required load transportation path configuration,
conveyor operation conditions. The design diagram

of the conveyor under study and its approximate
belt tension chart are shown in Figure 1.

Initial data for design calculations of the exam-
ined belt conveyor are as follows:

— Transported material;

— Conveyor efficiency;

— Height or angle of the conveyor sloping area,
H or Prespectively;

— Lengths of conveyor sections and radius:
Ly, Ly Lsg> Lisg > Ley> Lyg, Ry m.

Fig. 1. Belt conveyer:
a — design diagram; b — belt tension chart

For further study we determine that the con-
veyor has grooved three-roller idlers with 20° an-
gle on the loaded belt and row straight idlers — on
the return belt.

Taking into account the data of the tables 8.1
and 8.2 of [8] we present in Table 1 the basic prop-
erties of the load that are needed for further calcu-
lations:

Table 1
Belt speed and load properties
material density . Belt speed, m/s, at the width, mm
Bulk load P, tm’ Coeiﬁmm 400 500 800...1200 | 1200... | 1800...
and 650 1 600 2000

sand 1.4-1.65 470 1.3 1.5 2.6 33 5.5
peat 0.33-04 550 1.3 1.5 2.6 33 5.5
soil 1.1-1.6 470 1.3 1.5 2.6 33 5.5
gravel 1.5-1.9 470 1.1 1.3 1.8 2.6 3.6
stones 1.8-2.2 550 - 1.3 1.3 1.8 2.6
coal 0.8—-1.0 470 1.1 1.3 1.4 1.8 -
cement 1.0-1.8 470 - 1.1 1.0 - -
crushed stone 1.3-1.8 550 1.1 1.3 1.8 2.6 3.6
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The belt speed values in Table 1 are counted as
the mean in a given range of possible values for the
set load.

The belt width required for the set efficiency £
is calculated by the formula

B, =11 E
ke kpv

+0,05J, (1)

where k, — cross-section coefficient of the mate-
rial on belt (Table 1); k; — coefficient for cross-

section decrease of the material on belt due to its
partial bulking into the side opposite to the travel
direction (p. 403, [8]); p — bulk density of trans-

ported material (Table 1), t/m’.

The determined belt width value is rounded up
to the nearest biggest number of a standard row of
belt width: 400; 500; 650; 800; 1 000, 1 200 mm.

For convenience of further research, we will do
some algebraic transformation in the expression
(1). The result is as follows:

k.pv(0,91B, —0,05)" >

C.

E
P 2
B
For unambiguous determination of the required
width to achieve the conveyor design efficiency
the ratio E/kB must appertain to some range of

values. These ranges are shown in Table 2. The
value E / ks depends on the belt width, type of load

and accepted load material density. The limit val-
ues of the ranges in Table 2 are calculated for the
corresponding limit values of material density. For
example, for sand and belt width B =400 mm the
range of variation is E/ ky =84.3-99.4, herewith
84.3 corresponds to the sand density 1.4 t/m’ and
99.4 — to the sand density 1.65 t/m’.

Example of usage of Table 1: let the load be
soil ~with the density p=1.6 3

t/m’, the
angle pB=22"and the required -efficiency
E=64t/h. With the help of (p. 403 [8]) we
get:  k;=076. We calculate the ratio
E/kB = 64/0.76 =84.2<99.4, thus, this value cor-

responds to the width of the belt B=400 mm.
This width is taken for further calculations.

It should also be noted that the inequality sign
must be considered in the ratio (2) as follows: the

soil density p=1.6 t/m’ and belt width B =400
mm go with the range of values E/ ks [0...96.4],

B=500 mm - the range E/kB [96.4...185],
B=650 mm - the range E/kB [185...330.7],
B=800 mm - the range E/kB [330.7...898.8],
B=1000 mm — the range E/kB [898.8...1446.1],
B=1200 mm — the range E/k[3 [1446.1...2 694.4].

Accordingly, the soil density p=1.1 t/m’ and belt
width B =400 mm go with the range of values £ / kg

[0...663], B=500mm - the range E/k;
[66.3...127.2], B=650mm - the range E/kB
[127.2...2274], B=800mm - the range E/k;
[227.4...6179], B=1000 mm — the range E/k,
[617.9...994.2], B=1200mm — the range E/kB

[994.2...1852.4]

For further calculation the conveyor pulling el-
ement circuit is divided into straight and curved
sections (see Fig. 1a). To determine the belt ten-
sion we use the method of pulling calculation by
circuit.

We adopt the conveyor drive with one driving
pulley, the wrap angle of which isy=180°. The
pulley surface is lined with rubber.

The efforts in the belt entering the drive pulley
are determined by Euler’s formula:

Sep =Sz < Sie", 3

where p — friction factor between the belt and the
pulley surface; y — belt wrap angle of drive pulley,

radian; e"" — pulling factor (Table 3).
There are two unknown terms S)and Sgin the

equation (3). To formulate the second equation it is
necessary to encircle the pulling circuit from point
1 to point 8, expressing the tension at all points
through the tension at point 1. The specific weight
of the material on belt is determined by the for-
mula

Lg
= =BE, 4
D=7 =B “4)
where = g6 — coefficient that depends on the
.Ov

belt speed, N-s/kg-m.
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The specific weight of moving parts of upper
and lower idlers is determined by formulas:

Using the data from tables 8.3 — 8.5 [8] and the
formulas (5) — (6) we calculate the specific weight
of moving parts of upper and lower idlers. The fol-

9 = Gi/ U ©) lowing table shows the values of the specific
weight of moving parts of upper and lower idlers
¢ =G, / A (6) depending on the belt width and load density.

where Glf, GI — weight of rotating parts of upper
and lower idlers respectively.

The spacing of upper and lower idlers /. on the
path is taken according to the table 8.3 [8]. The
lower row idlers are arranged with the double
[, spacing.

Using the data in table 1 and the formula (4),
we built dependence of the loaded material specific
weight on the belt width and the conveyor effi-
ciency. The resulted data are shown in Table 5.

Table 2
Ranges of ratio values E/ kB corresponding to type of load and belt width
Bulk | Material density p, Ranges of ratio values E/k; , t/h, with the belt width, mm
load t/m’
400 500 650 800 1 000 1200
sand 1.4-1.65 84,3- 161,9- 786,5- 1265,3- 2357,6-
99.4 1908 | 289A34LLE o6 1491 3 2778.6
peat 0.33-04 23.3- 216.9-
289 44.6-54.1 79.8-96.7 262.9 349-423 650.3-788.3
soil 1.1-1.6 66.3- 617.9- 1852 .4-
96 4 127.2-185 | 227.4-330.7 208 8 994.2-1446.1 2694 4
grave 1.5-1.9 76.5- 150.3- ) 583.3- i 1990.2-

1 969 190.4 268.7-340.4 7389 938.5-1188.8 2520.9
stone 1.8-2.2 591.6- 1934.8-

s 211.1-258 | 377.3-461.2 723 1 951.9-1163.4 23648
coal 0.8-1.0 40.8-51 | 80.2-100.2 | 143.3-179.1 | 242-302.5 | 389.4-486.7 | 734.88-918.6
ce- 1.0-1.8 - 84.8-152.6 | 151.6-272.8 216.1- 347.6-625.7 -
ment 388.9

crush 1.3-1.8
77.6- 152.5- 591.6- 2018.5-
ed 107.4 | 2111 | 272E3TTAL gigny | BIOBIB L 0048
stone
Table 3
Value of pulling factor ¢"’
" Y , grad (radian)
180 (3.14) 190 (3.22) | 200(3.50) | 210(3.67) | 240 (4.19)
0.2 (without lining) 1.88 1.94 2.01 2.08 2.31
0.3 (with wood lining) 2.57 2.71 2.85 3.01 3.52
0.4 (with rubber lining) 3.52 3.78 4.05 4.34 5.35
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Table 4
Specific weight of moving parts of upper and lower idlers
Belt width, mm q,; atload density p, N/m g, at load density p, N/m
up to 1 t/m’ 1...2 t/m’® above 2 t/m’ up to 1 t/m’ 1..2 tm° above 2 t/m’

400 66.7 71.4 76.9 20 21.5 23.1

500 76.7 82.1 88.5 25 26.8 28.9

650 89.3 96.2 104.2 37.5 40.4 43.8

800 157.1 169.2 183.3 61.1 71.2 77.1

1000 192.3 208.3 227.3 84.6 91.7 100

1200 223.1 241.7 263.6 96.2 104.2 113.7
Table 5

Dependence of loaded material specific weight g, on belt width and conveyor efficiency

Bulk load Belt width, mm
400 500 ta 650 800...1200 1200...21600 1800...2000
sand 2.14E 1.85E 1.07E 0.84E 0.51E
peat 2.14E 1.85E 1.07E 0.84E 0.51E
soil 2.14E 1.85E 1.07E 0.84E 0.51F
gravel 2.53E 2.14E 1.54E 1.07E 0.77E
stones - 2.14E 2.14E 1.54E 1.07E
coal 2.53E 2.14E 1.98E 1.54E -
cement - 2.53E 2.78E - -
crushed stone 2.53E 2.14E 1.54E 1.07E 0.77E

For clarity in subsequent calculations we adopt
as a working element the conveyor fabric-ply belt
by GOST 20-85 BKNL-150, whose gasket tensile
strength S, =150 N/mm. In addition, further on

we will assume that the conveyor operation condi-

tions are heavy or very heavy.
The belt thickness is determined by the formula

8, =0, +id, +3,, (7

where §,, 8, — thickness of rubber gaskets from

operating and non- operating belt sides; &, —

thickness of one fabric gasket; 8, =1.6 mm for

BKNL-150-type belts.

The gasket thickness is selected subject to
heavy operation conditions of the conveyor, so
d, =6 mm, 5, =2 mm, while

8, =6+i-1.6+2=8+i-1.6 mm.

The belt running meter weight is calculated by
the formula

g, =0.01B3, , (8)

where B and 9, should be substituted in millime-

tres.

Using the formulas (7) — (8) we obtained the
dependence of the belt linear weight value on the
number of gaskets and the belt width (Table 6).

The basic principle of the encirclement method
is to identify the specific points of the path, where
there are changes of belt tension. Herewith the ten-
sion in the following (i+1) point equals the sum
of the belt tension in this (i) point and the belt
transport resistance at the section between these
points:
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Si+1 = Si + VV[,HI . (9)

Belt tension at point 2 is calculated by the for-
mula

S2=S1+W]2, (10)

where W, — belt transport resistance at the section
between the points 1 and 2;

(11)

where w — belt transport resistance (Table 7),
which depends on the type of bearing, lubrication,
sealing, dustiness of atmosphere and other condi-
tions.

W, =wL, (% +‘11i)'

For further research it is assumed that w=0.03
(operation conditions are heavy, lower idlers are
straight, upper idlers are grooved). Using the tables
5 and 6, we obtained the expressions for tension
force values at point 2, depending on the belt width
and load density (Table 8).

Belt tension at point 3 is calculated by the for-
mula

S, =kS,, (12)

where k — coefficient for increase in belt tension
due to idler pulley rotating resistance (Table 9).

Table 6

Belt linear weight

Belt width B, Belt linear weight at Belt linear weight at Belt linear weight at Belt linear weight at
mm i=3,N/m i=4,N/m i=5,N/m i=6,N/m
400 51.2 57.6 64 70.4
500 64 72 80 88
650 83.2 93.6 104 114.4
800 102.4 115.2 128 140.8
1 000 128 144 160 176
1200 153.6 172.8 192 211.2
Table 7
Value of coefficient w
Idlers
Conveyor operation conditions
straight grooved
Light 0.018 0.020
Average 0.022 0.025
Heavy, very heavy 0.030 0.030
Table 8

Belt tension at point 2

Belt width, mm S, atload density p, N/m
up to 1 t/m’ 1..2 t/m’ above 2 t/m’
400 S1+0.03Li(g,+20) S1+0.03Li(g,+21.5) S1+0.03Li(g,+23.1)
500 S1+0.03Li(g,+25) S1+0.03Li(q,+26.8) S1+0.03Li(q,+28.9)
650 81+0.03Ly(q,1+37.5) S1+0.03Ly(q,+40.4) S1+0.03Ly(q,+43.8)
800 81+0.03Ly(q,+61.1) S1+0.03Ly(q,+71.2) S1+0.03Ly(q,+77.1)
1 000 S$1+0.03L(g,+84.6) S1+0.03Ly(q,+91.7) S1+0.03Ly(q,+100)
1200 8§1+0.03L(g,+96.2) S1+0.03L(g,+104.2) S1+0.03Ly(q,+113.7)
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In the considered conveyor design the belt wrap
angle of pulley is less than 90° (Fig. 1), thus
k=1.03.

Table 9
Value of coefficient &
Belt wrap angle of pulley, degrees k
<90 1.03
90 1.04
180 1.05

Dependencies to determine the tension force
value at point 3 by belt width and load density are
shown in Table 10.

Belt tension at point 4 is calculated by the for-
mula

S, =8 +W,,, (13)

where W, — belt transport resistance at the section
between the points 3 and 4;

W, =q,Ls, (w'cosB—sinB)+ q,;Ly,w, (14)

where w — belt transport resistance coefficient
(Table 7).

If w=0.03 (operation conditions are heavy,
lower idlers are straight), then the dependences for
tension force values at point 4 by belt width and
load density are shown in Table 11.

Belt tension at point 5 is calculated by the for-
mula

S;=kS,, (15)

where k — coefficient for increase in belt tension
due to idler pulley rotating resistance (Table 9).

In the considered conveyor design the belt wrap
angle of pulley is 180° (Fig. 1), therefore, we as-
sume that k£ =1.05.

Dependencies for tension force values at point
5 by belt width and load density are shown in Ta-
ble 12.

Belt tension at point 6 is calculated by the for-
mula

Se =S5 +Wse (16)

where W, — belt transport resistance at the section
between the points 5 and 6;

Wss =(q,s +qy ) Lsg (w- cosp+sinB) + g, Lsgw, (17)

where w — belt transport resistance coefficient
(Table 7).

If w=0.03 (operation conditions are heavy,
upper idlers are grooved), then the dependences for
tension force values at point 6 by belt width and
load density are shown in Table 13.

Belt tension at point 7 is calculated by Euler’s
formula:

S7:S6ewa, (18)

where w — friction factor between the belt and the
idler surface; a — belt wrap angle of battery of
idlers, radian.

Belt wrap angle of battery of idlers:

Ley
o=—". 19
R (19)

Dependencies for tension force values at point
7 by belt width and load density are shown in Ta-
ble 14.

Table 10

Belt tension at point 3

S, atload density p, N/m

1..2 t/m’

above 2 t/m’

Belt width, mm
up to 1 t/m’
400 1.03 §,+0.031L(q,+20)
500 1.03 §1+0.031L\(g,+25)
650 1.03 §,+0.031Ly(g,+37.5)
800 1.03 §,+0.031Ly(g,+61.1)
1 000 1.03 §,+0.031L(q,+84.6)
1200 1.03 §,+0.031Ly(q,+96.2)

1.03 S;+0.031Ly(¢5+21.5)
1.03 S+0.031Ly(¢;+26.8)
1.03 S+0.031L(¢;+40.4)
1.03 S;+0.031Ly(¢5+71.2)
1.03 $+0.031Ly(¢5+91.7)
1.03 §1+0.031Ly(g5+104.2)

1.03 S;+0.031Ly(¢5+23.1)
1.03 S;+0.031L(¢;+28.9)
1.03 S;+0.031L(¢;+43.8)
1.03 S;+0.031Ly(¢5+77.1)
1.03 $+0.031Ly(g5+100)
1.03 §1+0.031Ly(gs+113.7)
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Belt tension at point 4

Table 11

Belt width, S, atload density p, N/m
mm up to 1 t/m’ 1..2tm° above 2 t/m’
1.035,+0.031 g4(L+ 1.035,+0.031 g,(L+ 1.035,+0.031 gu(Li+
400 +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+
+0.62(Li+L34) +0.66(Li+L3,) +0.72(Li+L3,)
1.035,+0.031 g4(L+ 1.035,+0.031 g,(L+ 1.035,+0.031 g,(Li+
500 +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+
+0.77(Li+Lss) +0.83(Li+Ls4) +0.9(L+L34)
1.035,+0.031 g,(Li+ 1.035,+0.031 g,(Li+ 1.035,+0.031 g,(Li+
650 +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+
+1.16(L+L3s) +1.25(Li+Lsy) +1.35(Li+Lsy)
1.035,+0.031 g,(L+ 1.035,+0.031 g,(L+ 1.035,+0.031 g,(Li+
800 +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+
+2.1(Li+L34) +2.2(Li+L34) +2.39(Li+Lsy)
1.035,+0.031 g4(L+ 1.035,+0.031 g4(L+ 1.035,+0.031 gu(Li+
1 000 +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+
+2.6(Li+L34) +2.84(Li+L3,) +3.1(Li+L3y)
1.035,+0.031 g(L+ 1.035,+0.031 g(L+ 1.035,+0.031 g,(L+
1200 +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+
+2.98(L+L34) +3.23(Li+Lsy) +3.5(L+L34)
Table 12
Belt tension at point 5
Belt width, S at load density p, N/m
mm up to 1 t/m’ 1...2 t/m’ above 2 t/m’
1.088,+0.033 g,(Li+ 1.0885,+0.033 g,(L+ 1.0885,+0.033 g,(L+
400 +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+
+0.65(Li+L34) +0.7(Li+L34) +0.75(Li+Lsg)
1.085,+0.033 g,(L+ 1.088,+0.033 g,(L+ 1.088,+0.033 g,(L+
500 +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+
+0.81(Li+L34) +0.87(Li+Lsy) +0.94(Li+Lsy)
1.08S5,+0.033 g,(L+ 1.08S5,+0.033 g,(L+ 1.08S5,+0.033 g,(L+
650 +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+
+1.23(Li+L34) +1.31(L+L3,) +1.42(Li+Lsg)
1.085,+0.033 g,(Li+ 1.085,+0.033 g,(Li+ 1.085,+0.033 g,(Li+
800 +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+

+2.15(Li+Lsa)

+2.31(L+Lss)

+2.5(LrtL34)
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End of table 12

Belt width, S5 at load density p, N/m
mm uptol t/m’ 1...2 t/m’ above 2 t/m’
1.085,+0.033 g,(Li+ 1.085,+0.033 g,(Li+ 1.085,+0.033 g,(Li+
1 000 +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+ +L34c08B-32.3L34sinP)+
+2.75(L+L3s) +2.98(Li+Lsy) +3.25(Li+Lsy)
1.085,+0.033 g,(Li+ 1.085,+0.033 g,(Li+ 1.085,+0.033 g,(Li+
1200 +L34c08P-32.3L3481nP)+ +L34c08P-32.3L34s1nP)+ +L34c08P-32.3L34s1nP)+
+3.13(Li+L34) +3.39(Li+L3y) +3.7(L+L34)

Belt tension at point 6

Table 13

Belt width, mm

S, at load density p, N/m

up to 1 t/m’

1...2 t/m’

above 2 t/m’

400

500

650

800

1 000

1200

1.08S,+0.033 gy(Ly+

+(L34+ Lsg)cosP+32.3(Lse--
L34)Sinﬁ)+

+0.65(Li+L34+3.08 Lsg)+
+ ¢Lss (0.03cosP+sinf)

1.085,+0.033 g,(L+
+(L34+ Lsg)cosp+32.3(Lse--
Ls4)sinB)+
+0.81(Li+L3412.82 Lsg)+
+ ¢uLs (0.03cosP+sinf)

1.085,+0.033 g,(L+
+(Lag+ Lsg)cosP+32.3(Lse-
Ls4)sinB)+
+1.23(Li+L34+2.18 Lsg)+
+ ¢uLs (0.03cosP+sinf)

1.088,+0.033 g,(Li+
+(Lag+ Lsg)cosP+32.3(Lse-
Ls4)sinB)+
+2.15(Li+L341+2.2 Lsg)t
+ ¢uLs6(0.03cosP+sinf)

1.085,+0.033 g,(L+
+(Lag+ Lsg)cosP+32.3(Lse-
Lss)sinf)+
+2.75(LiHLa 2.1 Lg)+
+ qLs6(0.03cosP+sinf)

1.085,+0.033 g,(Li+
F(Lag+ Lsg)cosP+32.3(Lse--
Lss)sinf)+
+3.13(Li+L34+2.14 Lsg)+
+ qLs6(0.03cosP+sinf)

1.088,+0.033 g5(Li+
(L34 + Lsg)cosP+32.3(Lse- -
Ls4)sinP)+
+0.7(Li+L34+3.06 Lsg)+
+ ¢mLs6 (0.03cosp+sinf)

1.0885,1+0.033 g,(L+
+(L34+ Lsg)cosP+32.3(Ls- -
Ls4)sinP)+
+0.87(Li+L3412.84 Lsg)+
+ ¢mls6(0.03cosP+sinf)

1.088,+0.033 g,(L+
+(Lsg+ Lsg)cosP+32.3(Lse- -
Ls4)sinP)+
+1.41(L+L341+2.2 Lsg)+
+ ¢mls6(0.03cosP+sinf)

1.0885,+0.033 g,(L+
+(Lsg+ Lsg)cosP+32.3(Lse- -
Ls4)sinP)+
+2.31(Li+L341+2.2 Lsg)+
+ ¢uls6(0.03cosP+sinf)

1.085,+0.033 g,(L+
+(Lsg+ Lsg)cosP+32.3(Lse- -
Ls)sinf)+
+2.98(LHLast2.1 Lsg)+
+ qmLs6(0.03cosP+sinf)

1.085,+0.033 g,(Li+
+(Lsg+ Lsg)cosP+32.3(Lse- -
Ls)sinf)+
+3.39(Li+L34+2.14 Lsg)+
+ qmLs6(0.03cosP+sinf)

1.08S,+0.033 gy(Ly+

+(L34+ Lsg)cosP+32.3(Lse- -
L34)Sinﬁ)+

+0.75(Li+L34+3.08 Lsg)+
+ ¢Lss (0.03cosP+sinf)

1.08S5,+0.033 g,(L+
+(L3g+ Lsg)cosPp+32.3(Lse- -
Ls4)sinB)+
+0.94(Li+L3412.82 Lsg)+
+ ¢uLs6(0.03cosP+sinf)

1.085,+0.033 g,(L+
+(Lag+ Lsg)cosP+32.3(Lse- -
Ls4)sinB)+
+1.43(Li+L341+2.2 Lsg)t
+ ¢uLss (0.03cosP+sinf)

1.088,+0.033 g,(Li+
+(Lag+ Lsg)cosP+32.3(Lse- -
Ls4)sinB)+
+2.5(LitL3412.2 Lsg)+
+ ¢uLs (0.03cosP+sinf)

1.085,+0.033 g,(L+
+(Lag+ Lsg)cosP+32.3(Lse- -
Lss)sinf)+
+3.25(LiHLa 2.1 Lg)+
+ quLs6(0.03cosP+sinf)

1.085,+0.033 g,(L+
+(Lsg+ Lsg)cosP+32.3(Lse- -
Lss)sinf)+
+37(LiLagt2.14 Leg)+
+ qnLs6(0.03cosP+sinf)
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Table 14

Belt tension at point 7

Belt width, S, atload density p, N/m
mm uptol t/m’ 1...2 t/m?® above 2 t/m’
e"*[1.085,+0.033 g,(L+ €"*[1.085,+0.033 g,(Li+ e"*[1.085,+0.033 g,(L+
+(L34+ Lsg)cosP+32.3(Lse- - +(L3q+ Lsg)cosP+32.3(Lsg- - +(L34+ Lsg)cosP+32.3(Lse- -
400 Lsg)sinf)+ Ly)sinB)+ Lsg)sinf)+

+0.65(Li+L34+3.08 Lsg)+
+ ¢uLs6(0.03cosP+sinf)]

" [1.085,+0.033 g,(L+
+(L3g+ Lsg)cosP+32.3(Lse- -
500 Lsy)sinB)+
+0.81(Li+L3412.82 Lsg)+
+ ¢uLs6(0.03cosP+sinf)]

"*[1.085,+0.033 q(Li+
(L34 + Lsg)cosP+32.3(Lse- -
650 Lsg)sinf)+
+1.23(Li+Lay+2.18 Leg)+
+ guLse (0.03cosPsinp)]

"*[1.085,+0.033 q(Li+
(L34 + Lsg)cosP+32.3(Lse- -
800 Lss)sinB)+

+2.15(LitLy+2.2 Lsg)+
+ guLse (0.03cosPsinp)]

"“[1.088,+0.033 gy(Li+

+(L34+ Lsg)cosP+32.3(Lse- -
L34)Sinﬁ)+

+2.75(Li+Lag+2.1 Lsg)+
+ gnLss (0.03cosP+sinp)]

"“[1.088,+0.033 gy(Li+

+(L34+ Lsg)cosP+32.3(Lse- -
L34)Sinﬁ)+

+3.1 3(L1+L34+2. 14 L56)+
+ qmLs6(0.03cosP+sinf)]

1 000

1200

Belt tension at point 8 is calculated by the for-
mula

S =8, +W., (20)

where W,; — belt transport resistance at the section

between the points 7 and §;

Wi :(qm +q, +qui)L78W’ 1)

+0.7(Li+L3413.06 Lse)+

+ ¢uLs6 (0.03cosP+sinp)]

e"*[1.085,+0.033 ¢,(L+
(L34 + Lsg)cosp+32.3(Lss- -

+0.87(Li+L34+2.84 Lsg)+

+ ¢Ls6 (0.03cosP+sinp)]

€""[1.085,+0.033 g(L+
(L34 + Lsg)cosPp+32.3(Lss- -

1AL HLy+2.2 Lsg)+
+ ¢mls6 (0.03cosPtsinf)]
€"*[1.085,+0.033 g,(Li+
(L34 + Lsg)cosPp+32.3(Lss- -

+2.31(L+L3g12.2 Lsg)t

+ ¢mls6 (0.03cosPtsinf)]

€""[1.085,+0.033 g,(Li+
+(L3a+ Lsg)cosPt32.3(Lse- -

+2.98(Li+L3y+2.1 Lsg)t

+ ¢mls6 (0.03cosP+sinf)]

€""[1.085,+0.033 g,(Li+
+(L34+ Lsg)cosPp+32.3(Lss- -

+3.39(Li+L341+2.14 Lsg)+
+ ¢mls6 (0.03cosPtsinf)]

+0.75(L+L34+3.08 Lsg)+
+ quLs6(0.03cosP+sinf)]

"“[1.088,+0.033 gy(L+

(L34 + Lsg)cosP+32.3(Lse- -
Ls4)sinB)+

+0.94(Li+L3412.82 Lsg)+
+ ¢uLs6(0.03cosP+sinf)]

"“[1.088,+0.033 gy(L+

+(L34+ Lsg)cosP+32.3(Lse- -
Ls4)sinB)+

+1.43(Li+Lag+2.2 L)+
+ gnLss (0.03cosp+sinp)]

"“[1.088,+0.033 gy(L+

+(L34 + L56)COS[3+32.3(L56- -
L34)Sinﬁ)+

+2.5(Li+Lyy+2.2 Lsg)+
+ gnLss (0.03cosP+sinp)]

"“[1.088,+0.033 gy(Li+

(L34 + Lsg)cosP+32.3(Lse- -
L34)Sinﬁ)+

+3.25(L+Lay+2.1 Lsg)+
+ gnLss (0.03cosP+sinp)]

"“[1.088,+0.033 gy(Li+

+(L34+ Lsg)cosP+32.3(Lse- -
L34)Sinﬁ)+

+3.7(LiLay+2.14 Lsg)+
+ gnLss (0.03cosP+sinp)]

Lyy)sinB)+

Lyy)sinB)+

L34)SinB)+

L34)SinB)+

L34)SinB)+

where w — belt transport resistance coefficient
(Table 7).

If w=0.03 (operation conditions are heavy,
upper idlers are grooved), then the dependences for
tension force values at point 8 by belt width and
load density are shown in Table 15.
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Table 15
Belt tension at point 8
Belt width, S, at load density p, N/m
mm up to 1 t/m’ 1..2 tm° above 2 t/m’
€"’[1.085,+0.033 g,(L+ €"’[1.085,+0.033 g,(L+ €"’[1.085,+0.033 g,(L+
+(L3g+ Lsg)cosP+32.3(Lse- +(L3g+ Lsg)cosP+32.3(Lse- +(L3g+ Lsg)cosP+32.3(Lse-
400 -L34)sinB+L7g/ew“)+0.65(L|+ -L34)sinB+L7g/eW“)+O.7(L| + -L34)Sil’1B+L7g/ewa)+0.75(L] +
+L34+3.08 (LsgtLqg/ €*™))+ +L34+3.06 (LsgtLqg/ €*™))+ +L34+3.08 (LsgtLqg/ €*™))+
+ ¢ (Lse (0.03cosP+sinP) + ¢ (Lse (0.03cosP+sinP) + ¢ (Lse (0.03cosP+sinP)
+0.03L78/ ew“)] +0.03L78/ ew“)] +0.03L78/ ew“)]
€"’[1.085,+0.033 g,(L+ €"’[1.085,+0.033 g,(L+ €"’[1.085,+0.033 g,(L+
+(L34 + L56)COSB+32.3(L56— +(L34 + L56)COSB+32.3(L56- +(L34 + L56)COSB+32.3(L56-
500 —L34)sin[3+L7g/ew°‘)+0.8 1 (L|+ —L34)sinB+L7g/ew“)+0.87(L1 + —L34)sinB+L7g/eW“)+0.94(L1 +
+L341+2.82 (LsgtLqg/ €*™))+ +L341+2.84 (LsgtLqg/ €*™))+ +L341+2.82 (LsgtLqg/ €*™))+
+ ¢ (Lse (0.03cosPtsinp) + ¢ (Lse (0.03cosPtsinp) + ¢ (Lse (0.03cosPtsinp)
+0.03L7g/ €] +0.03L7g/ €] +0.03L7g/ €]
€"’[1.085,+0.033 g,(L+ €"’[1.085,+0.033 g,(L+ "[1.085,+0.033 q(Li+
F(Lsg+ Lsg)cosPpt32.3(Lse- F(Lsg+ Lsg)cosPpt32.3(Lse- +(L3s+ Lsg)cosPp+32.3(Lss- -
650 —L34)sinB+L7g/e”'”)+l 23(L|+ —L34)sinB+L7g/eW“)+l 3 I(Ll + L34)sinB+L7g/ew°‘)+l 43(L|+
+L34+218 (L56+L78/ ewa))"l‘ +L34+2.2 (L56+L78/ evt’a))+ +L34+2'2(L56+ L78/ ew’l))_l,_
+ ¢ (Lss (0.03cosB+sinp) + ¢ (Lss (0.03cosB+sinp) * G (Lss (0.03cosPsin)
+0.03L7g/ €] +0.03L7g/ €] +0.03L7s/ e™)]
€"’[1.085,+0.033 g,(L+ €"’[1.085,+0.033 g,(L+ €"’[1.085,+0.033 g,(L+
+(L3g+ Lsg)cosP+32.3(Lse- +(L3g+ Lsg)cosP+32.3(Lse- +(L3g+ Lsg)cosP+32.3(Lse-
800 —L34)sinB+L7g/ew°‘)+2. 1 5(L|+ —L34)sinB+L7g/eW“)+2.3 I(Ll + —L34)sinB+L7g/eW“)+2.5 I(Ll +
+L34+2.2 (L56+L7g/ ew“))+ +L34+2.2 (L56+L7g/ ew“))+ +L34+2.2 (L56+L7g/ ew“))+
+ ¢ (Lse (0.03cosPtsinp) + ¢ (Lse (0.03cosPtsinp) + ¢ (Lse (0.03cosP+sinp)
+0.03L7g/ €] +0.03L7g/ €] +0.03L75/ €]
€"’[1.085,+0.033 g,(L+ €"’[1.085,+0.033 g,(L+ €"’[1.085,+0.033 g,(L+
+(L3g+ Lsg)cosP+32.3(Lse- +(L3g+ Lsg)cosP+32.3(Lse- +(L3g+ Lsg)cosP+32.3(Lse-
1 000 -L34)SinB+L7g/eW“)+2.75(L1+ —L34)Sin[3+L78/ew“)+2.98(L1 + —L34)Sin[3+L78/ew“)+3.25(L1 +
FL3412.1 (LsetLas/ ™))+ FL34+2.1 (LsetLqs/ ™))+ FL3412.1 (LsetLas/ ™))+
+ ¢ (Lse (0.03cosPtsinp) + ¢ (Lse (0.03cosPtsinp) + ¢ (Lse (0.03cosPtsinp)
+0.03L78/ ew“)] +0.03L78/ ew“)] +0.03L78/ ew“)]
€"’[1.085,+0.033 g,(L+ €"’[1.085,+0.033 g,(L+ €"’[1.085,+0.033 g,(L+
+(L3g+ Lsg)cosP+32.3(Lse- +(L3g+ Lsg)cosP+32.3(Lse- +(L3g+ Lsg)cosP+32.3(Lse-
1200 -L34)SinB+L7g/eW“)+3 1 3(L1+ —L34)Sin[3+L78/ew“)+3 39(L1 + -L34)SinB+L7g/eW“)+3 7(L1 +
+L341+2.14 (LsgtLqg/ €*™))+ +L341+2.14 (LsgtLqg/ €*))+ +L341+2.14 (LsgtLqg/ €*™))+
+ ¢ (Lse (0.03cosPtsinp) + ¢ (Lse (0.03cosPtsinp) + ¢ (Lse (0.03cosPtsinp)
+0.03L78/ ew“)] +0.03L78/ ew“)] +0.03L78/ ew“)]
Findings

Sy =1.08¢"*S, + Fy (qy>L;,Lyy> L, Log,B,q,,(E)) .
For convenience of further research we depict ’ : B’p( P )

the dependencies of the table 15 in the following
form:

Solving the system of equations for the limiting
state, in which there is no pulley slipping, we get:
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Sg=e"'S,;
S, =1.08¢™S, +
+Fp, (qb’Ll’L34’L56’L78’B7Qm(E))'

Now equating the right parts of expressions
(22), we get:

(22)

e’'S, =1.08¢"S, +
+FB,p (qb’Ll’L347L567L787Baqm(E)) .

Using algebraic manipulations we obtain:

FB,p (qb’Ll’L34’L56’L78’B’qm (E))

5= (e ~1.08e™)

; (23)

Wy FB,p (qb’Ll’L34’L56’L78’B’qm (E))

% =e (e —1.08¢™)

.(24)

The pulling effort considering the drive pulley
rotation resistance is determined by the formula

£, =8 =8 + (K =1)(Ss + ), (25)
where £'=1.08 — drive pulley rotation resistance
coefficient.

Substituting the expressions (23) and (24) into
the formula (25) we get:

F, =(1.08¢" —0.92)x

« FB,p (‘IbaszL34’L56:L78’B»qm (E))
(e —1.08ew°‘) '

The belt conveyor drive is more often designed
with cylindrical double reduction gear. The kine-
matic diagram of the drive is shown in Fig. 2.

Rated motor power is calculated by the formula

P, = F,v/1000n, (26)

where F, should be substituted in Newton; v — in
meters per second; 1 — drive efficiency factor.

The drive efficiency factor is determined by the
formula:

n=n"n, (27)

where n, =0.96 — reduction gear efficiency fac-
tor; 1, =0.98 — coupling efficiency factor.

Thus
n=n,M.=0.96-0.98=0.94.

7

{ \ o
| 7 6

—r__: =

Fig. 2. Belt conveyer drive diagram:
1 — motor; 2 — elastic coupling; 3 — brakes;
4 — reduction gear; 5 — gear coupling;

6 — drive pulley; 7 — belt

The installed motor power (kW) is calculated
by the formula
})0 =nN. P

b (28)
where n, =1.1...1.2 — power reserve factor.
Choosing n, =1.2 we determine the installed
motor power by the formula:
FORY
833.31°

P = (29)

Dependencies for the motor power value by
belt width and load density are shown in Table 16.

Table 16

Calculated drive power

P atload density p, N/m

Belt width, mm
up to 1 t/m’

1..2 t/m’ above 2 t/m’

[v(1.08¢"-
0.92)e"*/833.31(¢”- -1.08
e ] [0033 q[,(L1+
(L34 + Lsg)cosP+32.3(Lse-
-L34)SinB+L7g/€WG)+O.65(L|+
+L341+3.08 (LsetLyg/ ™))+
+ gm (Ls (0.03cosP+sinp)
+0.03L7g/ eW“)]

400

[v(1.08¢7-0.92)¢"*/833 3 ("
—1.08 ") [0.033 gu(Li+

+(L3s+ Lsg)cosPp+32.3(Lse-
-Ls4)sinP+Lig/e"*)+0.7(L; +
+L34+306 (L56+L78/ eW!l))_,’_
+ g (Ls (0.03cosp+sinf)
+0.03Lg/ "]

[v(1.08¢7-0.92)¢"%/833 3 ("
—-1.08 ¢"“)] [0.033 gu(Li+

+(L34 + L56)COSB+32.3(L56-
-L34)sinB+L7g/eW“)+O.75(L1 +
+154+3.08 (L56+L7g/ eW“))-t-
+ ¢ (Ls6 (0.03cosP+sinp)
+0.03Lyy/ )]
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End of table 16

Belt width, mm

P atload density p, N/m

up to 1 t/m’

1...2 t/m’

above 2 t/m’

500

650

800

1 000

1200

[v(1.08¢7-0.92)¢"*/833.3n(¢"
~-1.08 €")] [0.033 g,(Li+

+(Lag+ Lsg)cosP+32.3(Lse-

-L34)SiHB+L78/€Wa)+O.8 1 (L1+
+L34+282 (L56+L78/ ewa))""
+ gm (Ls (0.03cosP+sinp)
+0.03L7g/ eW“)]
[V(1.08¢"7-0.92)e"*/833.31(¢"
—-1.08 "] [0.033 gu(Li+
+(L34 + L55)COSB+32.3(L56-

-L34)SiHB+L78/€Wa)+1 23(L1+
+L34+2.18 (L56+L7g/ ew”))-i-
+ gm (Ls (0.03cosP+sinf)
+0.03L7g/ eW“)]
[V(1.08¢/7-0.92)¢"*/833.31(¢"
--1.08 €"%)] [0.033 gy(Li+
+(Lag+ Lsg)cosP+32.3(Lse-
-L34)SiHB+L78/€wa)+2. 1 5(L1+
FL3412.2 (LsetLqg/ ™))+
+ @ (Ls (0.03cosP+sinp)
+0.03Lg/ "]
[V(1.08¢/7-0.92)¢"*/833.31(¢"
-1.08 "] [0.033 gu(Li+
+(L34 + L56)COS[3+32.3(L56-

-L34)SiHB+L78/€wa)+2.75(L|+
+L34+2.1 (L55+L78/ ewa))+

+ @ (Ls6 (0.03cosP+sinf)
+0.03L7g/ €]

2
[v(1.08¢7-0.92)e""/833.31(e”
--1.08 €] [0.033 g,(L+
(L34 + Lsg)cosP+32.3(Lse-
-L34)SinB+L78/€WG)+3 . 13(L|+
+L341+2.14 (LsstLas/ "))+
+ ¢ (Lse (0.03cosP+sinf)
+0.03L75/ €]

Originality and practical value

We developed parametric dependence of drive
power of the belt conveyer with sloping and hori-
zontal areas on type of load, design efficiency, ge-
ometrical dimensions and path configuration, op-
eration conditions that takes into account standard

[v(1.08¢7-0.92)¢"*/833 .31 ("
—1.08 ") [0.033 gu(Li+

+(Lag+ Lsg)cosP+32.3(Lse-

-L34)SinB+L7g/ewa)+0.87(L1 +
+L34+284 (L56+L78/ ewa))""
+ gm (Ls (0.03cosP+sinp)
+0.03L7g/ eW“)]
[v(1.08¢7-0.92)e""/833.3n(¢"
--1.08 €")][0.033 g,(Li+
(L34 + Lsg)cosP+32.3(Lse-

-L34)SinB+L7g/ewa)+1 31 (Ll +
FL3412.2 (LsetLqg/ ™))+
+ gm (Ls (0.03cosP+sinp)

+0.03L7g/ eW“)]
[v(1.08¢-0.92)e"*/833.3n(e"”
--1.08 €")][0.033 g,(Li+
+(Lag+ Lsg)cosP+32.3(Lse-

—L34)sinB+L7g/eW“)+2.3 1 (Ll +
FL3412.2 (LsetLyg/ ™))+
+ g (Ls (0.03cosP+sinf)

+0.03L7g/ €]
[v(1.08¢-0.92)e"*/833.3n(e"”
--1.08 €] [0.033 g,(L+
+(L34 + L56)COS[3+32.3(L56-

-L34)sinB+Lyg/e"*)+2.98(L, +

+L34+2.1 (L55+L78/ ewa))+

+ ¢ (Lsg (0.03cosP+sinf)
+0.03L75/ €")]

3
[v(1.08¢-0.92)e""/833.3n(e"”
--1.08 €] [0.033 g,(L+
(L34 + Lsg)cosP+32.3(Lse-
-L34)sinP+Lyg/e"™)+3.39(L; +
+L34+2. 14 (L56+L7g/ eW“))+
+ ¢ (Lse (0.03cosP+sinf)
+0.03L7g/ €]

[v(1.08¢7-0.92)¢”*/833 .31 ("
1.08 ¢"“)] [0.033 gu(Li+

+(Lag+ Lsg)cosP+32.3(Lse-

-L34)sinB+L7g/eW“)+O.94(L1 +
+L34+2.82 (LsLog/ "))+

+ g (Lse (0.03cosP+sinf)
+0.03L7g/ ew“)]

[v(1.08¢7-0.92)¢"*/833.3n(e"
—1.08 "] [0.033 gy(Li+

+(Lsq+ Lsg)cosPp+32.3(Lse- -
L34)Sin[3+L78/eW“)+1 43(L1+
+L34+2.2(Lset Lyg/ €"))+
+ g (Lse (0.03cosP+sinf)
+0.03L75/ €")]

[v(1.08¢7-0.92)¢"*/833 31 ("
—1.08 ¢"“)] [0.033 gu(Li+

+(Lag+ Lsg)cosP+32.3(Lse-
—L34)sinB+L7g/eW“)+2.5 1 (L] +
+L34+2.2 (LsetLyg/ €™))+
+ g (Lse (0.03cosP+sinf)
+0.03L75/ €")]
[v(1.08¢"-0.92)¢" /833 .31 ("
~-1.08 €"*)] [0.033 gu(Li+
+(L34 + L56)COSB+32.3(L56-
~Lag)sinBrLog/e")+3.25(L, +
+L34+2.1 (L56+L7g/ ew“))-i-
+ g (Lse (0.03cosP+sinP)
+0.03L75/ €")]

4
[v(1.08¢"-0.92)e" /833 .31 ("
--1.08 €")][0.033 g,(Li+
(L34 + Lsg)cosP+32.3(Lse-
—L34)sinB+L7g/ew“)+3.7(L| +
+L34+2.14 (L56+L7g/ ew“))+

+ ¢ (Lss (0.03cosP+sinp)
+0.03L7g/ €")]

dimensions and parameters of belts, idlers and pul-

leys.

Use of the built dependences gives an opportu-
nity of relatively rapid determination of approxi-
mate value of the drive power for the belt convey-
ers of considered design, as well as it allows qual-
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ity selection of its basic elements at specific design
characteristics and requirements.

The proposed dependences can be used for de-
termination of general impact of the design effi-
ciency and other parameters on the conveyor drive
power.

Conclusions

For belt conveyors with sloping and horizontal
areas we built parametric dependence of drive
power on the design parameters: type of load, de-
sign efficiency, geometrical dimensions and path
configuration, operation conditions. Such depend-
ences allow calculating the required drive power
value, taking into account the type and the physical
and mechanical properties of load, the lifting
height value, the transport length and design effi-
ciency, using only one formula, chosen depending
on design characteristics.
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AOCTKEHHS 3AJEKHOCTI HHOTY?KHOCTI IIPUBOAY
CTPIYKOBOI'O KOHBEE€PY BI/I UOI'O ITIPOEKTHUX ITAPAMETPIB

Mera. [IpuBig € OTHUM 13 OCHOBHUX €JIEMEHTIB CTPIUYKOBHX KOHBeepiB. 11 BU3HAUEHHS MOTY>KHOCTI MIPHBOY
HEOOXITHO MPOBECTH PO3PaxyHKH 3a CTaHIAPTHUMH METOAMKaMH, SKi BUKJIAJeHI B CydacHill TEXHIYHIN JiTepaTypi.
Jlist TakuxX po3paxyHKiB MOTPIOHO BUTPATUTH JOCTaTHHO Oarato 4acy. OCHOBHUMH MPOEKTHHMH IapaMeTpaMu

doi 10.15802/stp2016/61024

144

© V. M. Bohomaz, 2016



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayka ta nporpec Tpancropty. Bicauk J[HinponeTpoBcskoro
HAL[{OHAJIBHOTO YHIBEPCHTETY 3aJIi3HUYHOr0 TpaHcmnopty, 2016, Ne 1 (61)

HETPAULIIMHI BUJA TPAHCITOPTY. MAILIMHUA TA MEXAHI3MH

CTPIYKOBOTO TPAHCIIOPTEPA €: THI BaHTaXy, HPOEKTHA HPOJYKTHBHICTb, T€OMETPUYHI PO3MIpH Ta KOHQIryparis
Tpacu, yMOBH poOOTH. B cTarTi HeoOXinHO MOOyAyBaTH MapaMeTpUUHy 3aJeKHICTh HOTY>KHOCTI MIPUBOAY CTPIUKO-
BOTO KOHBEEPY BiJl IPOCKTHUX ITapaMeTpiB, sIKa BpaxoByBajia O CTaHAAPTHI PO3MIpH 1 MapaMeTpH CTPIYOK, POITHUKO-
orop Ta 6apabani. MeToauka. Po3risgaeTbcs CTPIYKOBHIA KOHBEED 13 IBOMA MIISTHKAMHU: IMOXHIJIOK Ta TOPU30HTA-
JIbHOI0. BHKOPHCTOBYIOUM METOAMKY TSATOBOTO PO3PaxyHKY criocoOOM 00X0jy MO KOHTYPY CTPIYKOBUX KOHBEEDIB,
no0yZ0BaHO NapaMeTpHyHI 3aJIe)KHOCTI CHJI HATATY B XapaKTEPHHX TOYKaX TPAacH KOHBEEPY B/ THUIy BaHTaxy,
MIPOEKTHOI IPOYKTHBHOCTI, FTEOMETPUYHUX PO3MIpiB Ta KOHQIryparii Tpacu KOHBeepY, yMOB podoTH. Pe3yabTaTn.
Jlist CTpIUKOBHX KOHBEEPIB PO3IIISIHYTOTO THITYy 3 BpaxyBaHHAM CTaHJAPTHHX PO3MIpIB CTPIYKM Ta BiJIOBIAHUMHU
MPUIYIIEHHSIMH 00 TUILY POJIMKOOIOp Ta OapabaHiB Mo0yJ0BaHO ITapaMeTPUYHI 3aI€KHOCTI IIOTYKHOCTI ITPUBO-
Iy BiJ THITy BaHTaXy, IPOEKTHOI MPOIYKTHBHOCTI, TEOMETPUIHHUX PO3MIpiB i KOH(DIrypamii Tpacu KOHBEEPY, YMOB
pobotu. HaykoBa HoBH3Ha. Briepme moOymoBaHa mapameTpuyHa 3ajJ€KHICTh TMOTYXHOCTI MPHBOAY CTPIYKOBHX
KOHBEEPIB 13 JBOMA MUISHKAMHU (ITOXHWIIOK Ta TOPHU30HTAJIBHOIO) BiJl THUIY BaHTaXy, MPOCKTHOI MPOAYKTUBHOCTI,
reOMETPUYHHMX PO3MIpiB Ta KOHQIrypauii Tpacu KOHBeepy, yMOB pobotu. BoHa BpaxoBye craHgapTHI po3MipH Ta
mapaMeTpH CTPivoK, poiaukoonop i 6apadanis. IlpakTuyHa 3HaYMMicTh. Bukopucranus moOyIoBaHHX 3a1I€KHOC-
Tel MOTY>KHOCTI IPUBOLY CTPIYKOBUX KOHBEEPIB 13 MOXMUIIOIO TA TOPU3OHTAIBHOIO AUISHKAMH BiJ MPOSKTHUX Mapa-
METpIB JJa€ MOXJIMBICTh BIJIHOCHO IIBUJIKOTO BU3HAYEHHS MPUOJIM3HOTO 3HAYEHHS MOTY)KHOCTI IPUBOAY Ha CTasil
NpoeKkTyBaHHs. TakoX MOXJIMBUM € BHKOHaHHS SIKICHOTO MiZI0OpY HOT0 OCHOBHMX EJIEMEHTIB NMPH KOHKPETHHX
MIPOEKTHHUX XapaKTePHCTHKaX Ta BUMOTax. 3allpoOIIOHOBaHI 3aJIe)KHOCTI MOXKYTb OyTH BUKOpPHCTaHi JUIsl BU3HAYCHHS
3araJbHOTI0 XapaKTepy 3aJIe)KHOCTI HOTYKHOCTI IIPUBOJLY BiJl MPOEKTHOT ITPOLYyKTUBHOCTI.
Kniouosi crosa: KoHBeep; CTpiuKa; MPUBIA; NOTYXHICTh; TPOAYKTHBHICTb; BAHTaX

B. H. FOTOMA3""
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HAIMOHAJILHUN YHHUBEPCHUTET JKEJIE3HOJOPOKHOIO TpaHCIIOpTa UMEeHH akaaemuka B. Jlazapsna, yi. JlazapsiHa, 2,
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NCCIEAOBAHUME 3ABUCUMOCTHU MOIIIHOCTH ITPUBOJIA
JEHTOYHOI'O KOHBEMEPA OT EI'O IPOEKTHBIX IAPAMETPOB

Hean. [IpuBoa siBAsSiETCS OAHUM M3 OCHOBHBIX JIEMEHTOB JICHTOUHBIX KOHBEHEPOB. {151 onpeaeneHrs MOIIHO-
CTH TIPUBOJA HEOOXOIMMO IPOBECTH PACUETHI M0 CTAHAAPTHHIM METOJHKAM, KOTOPBIC M3JI0KEHBI B COBPEMEHHOM
TEXHUYIECKOH juTeparype. s TakuxX pacdeToB HYXKHO IMOTPATUTh JOCTATOYHO MHOTO BpeMeHH. OCHOBHBIMH TIPO-
eKTHBIMHU ITapaMeTpaMH JICHTOUHBIX TPAHCIIOPTEPOB SIBIAIOTCSA: THI T'Py3a, HPOCKTHAS MPOU3BOIUTEIBHOCTD, I'€0-
METpPHYECKUE Pa3Mepbl U KOH(UTYpalLus TPacchl, YCIoBusi paboThl. B craThe HEOOXOIUMO MOCTPOUTH TAPAMETPH-
YeCKYIO 3aBUCHMOCTh MOIIHOCTH IIPUBOJA JICHTOYHOTO KOHBEHepa OT ero MPOEKTHBIX MapaMeTpOB, KOTOPask yIUTHI-
Basia O cCTaHIapTHHIE pa3Mepbl M NapaMeTpsl JIEHT, poJuKoomnop u OapabanoB. Meroauka. PaccmarpuBaercs JieH-
TOYHBIN KOHBeﬂep C ABYMsA y4aCTKaMHW: HAKJIOHHBIM U IOPU3OHTAJIbHBIM. I/ICHOﬂbSyﬂ MCETOAUKY TAI'OBOI'O pacucTa
crocoOoM 00X0/1a 0 KOHTYPY JICHTOYHBIX KOHBEHEPOB, MOCTPOCHBI MAapaMETPHUCCKUE 3aBHCUMOCTH CHJI HATSDKE-
HUSl B XapaKTEPHBIX TOUYKAX TPACChl KOHBeWepa OT TUNAa Ipy3a, MPOSKTHON MPOU3BOAUTEIBHOCTH, FEOMETPUUECKUX
pa3MepoB U KOH(PUTYpAIHMH TPACCHI, YCIOBUI paboThl. Pe3yabTaTsl. J{J1s TICHTOYHBIX KOHBEHEPOB PACCMOTPEHHOTO
TUINA C YYETOM CTaHIAPTHBIX Pa3MEPOB JIEHTHI U COOTBETCTBYIOLIUMH MPEANOJOKEHUSIMU OTHOCUTEIHLHO THUIIOB
pomukooniop W 0apabaHOB MOCTPOSHBI IApaMETPHUYECKHE 3aBHCHMOCTH MOIIHOCTH TIPHUBOJA OT THIIA TPYy3a,
MPOEKTHOH TPOM3BOAMTEIFHOCTH, TEOMETPHYECKHX pPa3MEepPOB W KOH(PHUTYpAalMH TPACCHl, YCIOBHHA paOOTHL.
Hayunasi nHoBu3Ha. BmepBeie mocTpoeHa mapaMeTpHUEcKash 3aBUCHMOCTh MOIHOCTH TPHBOAA JICHTOYHBIX
KOHBEHEpOB ¢ ABYMs ydacTKaMH (HAKJIOHHOW W TOPH30HTAJIBHOM) OT THIIA TPY3a, IPOSKTHOH MPON3BOAUTEIIEHOCTH,
TE€OMETPHYECKUX Pa3MEpPOB M KOH(HUTypalHuy TpPacchl, ycaoBHH paboTsl. OHa YYHUTBHIBaeT CTaHIAPTHBIE pa3Mepbl
W TapaMeTphl JIEHTHI, ponukoornop u OapabanoB. IIpakTHyeckasi 3HaAYMMOCTb. lcronb30BaHNE TOCTPOESHHBIX
3aBUCUMOCTEN MOMIIHOCTH MpHUBOAA JICHTOYHBIX KOHBeﬁepOB C HAKJIOHHBIM M TOPHU3OHTAJIbHBIM YYaCTKaMU IacT
BO3MO>XXHOCTb OTHOCHUTCJIBHO 6blCTp0F0 OIPECAC/ICHUA HpI/IGHI/ISI/ITeHbHOFO 3HAYCHUA MOUIHOCTHU MPUBOJIa HA CTaIUH
MPOSKTHUPOBaHUs. Tarke BO3MOXKHBIM SIBJISICTCS BBITIOJHEHUE KAYECTBEHHOTO MOJ00pa €ro OCHOBHBIX 3JICMEHTOB
MpU KOHKPETHBIX IPOEKTHBIX XapaKTCPUCTHKAX W TpeOoBaHUAX. [Ipe/utosKeHHBIE 3aBUCHMOCTH MOTYT OBITh
WCIIONIF30BaHbl JUISA  ONpEJCIICHHs OOIMIero XapakTepa 3aBUCHMOCTH MOINMHOCTH TIPHBOJA OT MPOEKTHOM
TIPOU3BOAUTETHHOCTH.

Knroueswvie cnosa: koHBelep; JIeHTa; NPUBOA; MOITHOCTh; IPOU3BOAUTENBLHOCTD; IPY3
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