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In this article, the operating parameters of the drum dust collector are studied.
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Introduction

Experimental studies were conducted in
three stages. In the first stage, the
consumption, speed, resistance coefficient, and
hydraulic resistance of the working bodies of
the device were organized. In the second stage,
the resistance coefficients of the nozzle holes
were  determined depending on the
consumption and speed of the working fluid
supplied to the device. In the third stage,

laboratory analyses of dust samples were
canceled and median sizes were determined.

To calculate the total pressure lost in
the apparatus, it is necessary to determine the
local resistance of the apparatus and the
coefficients of resistance of metal grids with
different hole sizes that are installed on the
base cone, which is the main working body of
the apparatus. Therefore, GOST 3826-82,
12X18N10T brands made of stainless steel
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with 3 different sizes of square holes were
selected in experimental studies.

The theoretical total resistance
coefficient of the device is equal to the
following [3].

gy,w = §K T 56 T fq ; (1.1)

In this & - when transferring dusty air
to the device through a pipe, the coefficient of
internal friction is determined as follows

[5,6,7].
— 2|1
G = [% - dl] (1.2)

In this Ai-coefficient of friction with the
pipe wall introducing dusty gas into the device,
I-the length of the pipe through which the dusty
gas is moving, m; D-section cone base
diameter, m; d is the diameter of the truncated
part of the cone.

& — is the resistance coefficient of the
drum mesh and is determined as follows. From
Fig. 3.1 and 3.2, the total resistance coefficient
of the truncated conical grid on the A-A section
is determined as follows, depending on the
total surface of the grid that blows dusty air
and the diameter of the wire of the grid and the
dimensions of the square holes of the grid as
follows [3,4] m?;

§C=Ak{ﬂ(R+r)-lc~é}
a

(1.3)

In this Ak is the correction coefficient and is
determined through experiments,R- the base
radius of the conical mesh, m; r-the radius of
the cut part of the conical mesh, m -the Ic -the
average value of the length of the
circumference of the mesh base and the length
of the circumference of the cut part, m; 6-mesh
wire diameter, m; a mesh square hole
dimensions, m.

&ch- when dusty air is discharged from
the device through a pipe, the coefficient of
internal friction is determined as
follows[5,6,7].

S =4

I
3 (1.4)

In this A2 - coefficient of friction in the
pipe for removing the cleaned air from the
device; d-pipe diameter, m;

If we add the values of formulas 2, 3,
and 4 to the above-mentioned formula 1, it will
look like this.

2,
o = [ﬂl D+d

j+Ak[n(R+r)olc-g}+ﬂ?%;

(1.5)

Through this equation, the total
resistance coefficients of the apparatus are
determined.

At the initial stage of the experiments, a
damper (moving shutter) was installed on the
gas suction part of the fan that transmits the
dust gas to the apparatus. The damper was
changed in the range of 30+90° (with 15°
steps), and the gas velocities coming out of the
fan and the gas consumption were determined.
When Shiber opens to 30%gainst him
Qeg=170m3/t, 459 when opened to Qg=340m3/t,
609 opened to Qg=510m3/t, 750 opened to
Qg=680m3/t, 90° when opened to Qg=850m3/t
organized. In the next process of experiments, a
fan was installed in the apparatus body, and the
gas consumption determined above was given
as Q=17°+85°m3/hour (with a step of 17°
m3/hour), and the gas consumption was
determined by the gas velocities coming out of
the apparatus. In this case, when the Shiber is
opened to 30° Qg=107m3/hour, when it is
opened to 45° Qg=220m3/hour, 60°
Qg=318m3/hour when it opens to75°
Qg=438m3/hour when it opens to 900 it
organizes Qg=512m3/hour. The local resistance
coefficient of the device was determined from
the  difference in gas consumption.
Anemometer VAO6TROTEC electronic device
was used in all stages of experiments to
determine these differences. The average local
resistance coefficient of the device is §=0.6. At
the next stage of the experiments, cones with a
square hole size a=1.1, 1.3, 1.6 mm were
successively inserted into the apparatus body.
Q=170+850 m3/hour (with a step of 170
m?3/hour) was supplied to each gas drum
installed in the apparatus. Experimental
studies were carried out separately for each
cone grid. In experiments, gas density pg=1,29
kg/m3 (for air) were selected in the values.
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According to the results, the mesh square hole
size a=1.1mm, mesh wire thickness 6=0,16mm
resistance coefficient &=2,6; hole size
a=1.3mm, mesh wire thickness, when it is
6=0,18 mm & =2,5; hole size a=1.6mm, wire
mesh thickness when it is 6=0,2 mm, it
organizes &=2,2. These determined resistance
coefficients are the total resistance coefficient
of the apparatus, combined with the local
resistance coefficients of the apparatus. If we
subtract the local resistances from these
values, the resistance coefficients of the grids
are derived. The local resistance coefficient is
determined as follows.

&= (5 +6.) (1.6)
e =S — (5 +&,) (1.7)

1. a=1.1mm, when the mesh wire thickness is
8=O.16mm; Es=zum' Em=2,6'0,6=2

2. a=1.3mm, when the mesh wire thickness is
8=O.18mm; Es= Eum' Em=2,5'0,6=1,9

3. a=1.6 mm, when the mesh wire thickness is
6=0.2 mm; &= &um- Em=2,2-0,6=1,6

The obtained experimental results were
processed on the basis of a computer program
and a graph of dependence was built (Fig. 3.3)..

i

1.5 T T T 1
0,125 0,13 0,135 0,14 0,145

- Yoa

Figure 1.1. ¥§/Xa resistance coefficient
depending on &ob and &s
graph of the change of

View of the resulting regression equation

1.y =20,388x - 0,9395
2.y =20,388x - 0,3395

R?=0,9881
R*=0,9881

Correction coefficient depending on the
resistance coefficient  of  the grids
recommended based on experimental studies
Ak
research work aimed at determining the values
of The relative resistance coefficients of the

selected grids. Below is the calculation
method.

1- calculation of a truncated conical grid. Wire
thickness- ¢ =0,16m, Hole sizek =1,(1).

First of all, we take a square shape with sides of
10 cm by 10 cm as a sample.
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100 mm
=
S 90 ma cum &
oy
a
Scl'lzw = Sc‘mr + Skam (1'8)

S,, =0,95m%; S =10000a1° =S, +S. ; 8 =0,16-90=14,4mm; a, =0,16-90 =14, 4.

Siﬁw =(a, +a,)-100mm = (14,4 +14,4) -1000mm = 2880.mn°.
S,, _ 9500001°

€H.

=095. There are 95 cells in total.

7S 10000
There: S, -side surface of a truncated side surface of the truncated cone (wireless
cone covered with mesh, S* -10 cm. surface part).
covered with wires at a distance of 10 cm, S - Scww-yfw - A common surface covered with wire

mesh wrapped around the side surface of a

A surface covered with wires at a distance of 10
truncated cone.

cm by 10 cm and covered with head cells, a,-

the total thickness of the wires on one side of Sé‘n -side surface of a truncated cone covered

the isolated mesh sample, a,- the total with mesh.

thickness of the wires on the second side of the We find the relative resistance coefficient of
isolated mesh sample, S, -the wire-coated the seSt:

surface of the extracted sample, S, -is the sum g = (1.10)

Kam.ym

Here ¢ - is the relative resistance coefficient of

of the cell surface areas of the extracted
sample.

95 pieces to find the surface covered by the
total wire in the set S'° -(that is, we multiply it

cum

the set, Scmw - The general surface covered

with a mesh wire wrapped around the side

by the sizeloon the surface of 10 cm by 10 cm: surface of a truncated come S, -We
Saunm = Seu S0 (1.9) determine the ratio of the total head cells in the
S = SiZM -$), =2880-95= 273600m°. grid wrapped around the side surface of the
To find the surface occupied by the total head truncated cone to the surface area (wireless
cells S,, from the surface S, -we subtract part):

the total surface covered by the wire: ie :

S 27

Seamm = s~ Seupm = 950000n° —273600mm° = 676000148 = ——-** = 3600 =0,40449

> > Seamyu 676400
' _ 2 _ 2 We define correction coefficient AK .
So: S, =676000mrn"; S, =273600mm"; £
S, =950000a°. A= (1.11)
Here: S, ., -The surface occupied by the total
number of cells in the grid wrapped around the
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For this, the coefficient of resistance
found through experiments &is the relative
resistance coefficient we devide & .

AK=S -2 _

& 04

The correction coefficients for the subsequent
grid sizes were determined in the same way.
The size of the square hole of the mesh is
a=1.3mm. When the thickness of the mesh
wire is 6=0.18 mm. It is equal to AK=5,1. The
size of the square hole of the mesh is a=1.6 mm.
When the thickness of the grid wire is 6=0.2
mm, the correction coefficient is equal to AK=5.
Correction factor for selected grid sizes AK=(5-
5,1) It is recommended to take it at intervals.

To simplify calculations, the coefficient
of local resistance in the inlet and outlet pipe of
dusty air to the device &m=0,6 established In
that case, the 5th formula for calculating the
total resistance of the device will look like this.

Eon = 0,6+Al{7z(R+ r)-1. -ﬂ; (1.12)

Summary

As a result of experimental studies, the
local resistances of the arrarat and the
resistance coefficients of selected three-
dimensional meshes were determined in the
condition that the device was not sprinkled
with water, at variable values of gas
consumption. According to the results of the
research, the values of the correction
coefficients for calculating the resistance
coefficient of the selected grids were
determined. As a result, it was possible to
calculate the total lost pressure depending on
the total resistance coefficient in the contact
devices of the apparatus.
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