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Abstract

The article presents the results of a study to determine the coefficient of
resistance of the working fluid flow, speed and diameter of the nozzle hole
fed to the rotor-filter device for wet cleaning of dust gases. A S32-412 nozzle
with a hole diameter dsh = 1; 2; 3 mm was used in the study. The coefficient
of resistance of the nozzle to the working fluid flow is determined by the
ratio of the hole thickness to the diameter. Standard methods were used in
conducting the experiments.
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AHHOTAMA

MakoJsiaila 4aHI/IM Tas3JjlapHU XyJ yCyJaAa TO3aJ0BUYU POTOP-PUIBTPJIU
KypuJMara 6epuJjiaéTraH MIIYM CYHOKJIUK capdu, TEe3JUTru Ba IUTYILEep
TEUINTU JUAMETPUHUHT KApPLIWIWK KO3Q(PULUEHTUHU aHUKJALl Oyrrda
YTKa3W/raH TaJKAKOT HaTWXXajJlapu KeJTUpWIraH. TagKUKOTJIapHU
YTKa3ulllJa TEIIMTMHUHT AuaMmeTpu dw=1;2;3 MM 6ysirad S32-412 mapka/iu
wTyuepfaH ¢onpananuarad. UITynepHUHr MINYW CYHOKJIWK OKUMHUIra
KypcaTaguraH KapIWJIUK KO3QOOUUUEHTU TelWUK KaJUHJIUTUHUHT
JiuaMeTpura HUc6aTu OyHWuYa aHUKJ/aHTaH. TaxkpubasapHu yTKa3uliga
CTaHJAPT ycayo6Jiap/aH GpoigasaHUITaH.

Kaaut cy3iaap: portop-QuabTp, KapWUIUK KO3IQPUIUEHTH, LITYIEP,
YaHIJIM Ta3, CYIOKJUK capdu, Te3JHUK, XyJ YcyJa, PUIbTPJOBYHA TYPJIU
MaTtepuaJ, Auddy3op, KOHPY30p.

Introduction:
Currently, there is a tendency to use wet processing devices for cleaning
dust from industrial enterprises and neutralization of secondary gases. the
use of this type of devices is special due to its efficiency and good effect in
cleaning small-sized (up to 0.1 um) dusts and washing secondary gases
[1,2]. However, using such a method also has its own disadvantages. for
example, the high liquid consumption of wet gas cleaning and the problems
of retreatment of the resulting sludge increase the total energy
consumption of the process. In addition, the overall hydraulic resistance of
the device increases and reduces the performance. therefore, it is urgent to
create methods and devices that allow high cleaning with low energy
consumption and small hydraulic resistance and to apply it to industry.
Research method and object:based on the above, the constructions and
operating parameters of the wet gas cleaning device were systematically
analyzed. based on the results of the analysis, a structural diagram of the
rotor-filter device and a laboratory copy were developed [3,4,5]. Figure 1
shows the structural scheme of the device
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1 - diffuser; 2 - cylindrical body; 3 - confusor; 4 - working fluid nozzle; 5 -
probe; 6 - rotor-filter; 7 - liquid bath; 8 - slurry pipe; 9 - straightening pipe.
Figure 1. Construction scheme of the rotor-filter device

The device consists of a rotating rotor and a filtering mesh material covered
on its upper part, a diffuser that directs the dusty gas stream perpendicular
to the surface of the mesh material, a nozzle that scatters the liquid by the
ejection method, a screen that evenly spreads the liquid on the surface of the
filter, a bath where the working liquid is collected andlt consists of a
cylindrical body equipped with a slurry pipe and a confusor that emits
purified air into the atmosphere. When the dusty gas flow moves through
the diffuser and hits the filter surface perpendicularly, the gas and dust
particles form in the liquid film on the working surface of the filteris
cleaned.purified gas is released into the atmosphere through the
condenser.The main advantage of the rotor-filter device over the existing
wet dust cleaning devices is that, firstly, due to the rotation of its rotor, the
working surface changes quickly and provides an increase in the contact
surface of the filter, and secondly, the flow of dusty gas moving through the
diffusercleaning of the filter on the outer A and inner B working surfaces,
this situation serves to improve the efficiency of dust removal in the device.
However, insufficient research has been conducted on the operating
parameters of devices similar to this device, including achieving high
cleaning efficiency with low fluid consumption and minimizing energy
consumption
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Research Results

In this research work, experiments were conducted to determine the
working fluid consumption and resistance coefficient supplied to the rotor-
filter device.

S32-412 nozzle (hole diameter dsh = 1;2;3 mm, 3 pieces corresponding to
the width of the device rotor-filter) was installed to form a film by evenly
spraying the liquid on the surface of the rotor-filter in the devicethe
installation interval was set to 25 mm corresponding to the liquid spraying
angle a. Figures 2 and 3 show the installation and general view of the
nozzles. a filter (5) that evenly spreads the liquid on the surface of the filter
(length Lz=700 mm along the diameter of the rotor-filter and width Bz=150
mm along the length of the spread), a centrifugal pump (Qmax=401/min;
Ndv=0.37kW; hmax=38m ; V=220V; nayl=3000 ayl/min according to GOST-
2757030-91), rotometer (RS-5; scale indicators 0+100between; according
to GOST-13045-81) and a beaker (full volume 3.2 liters) was selected for
taring. fluid flow rate and hole diameter dsh=1; 2 and 3 mm were
determined using the volumetric method. For this purpose, the filling time
of the beaker was determined according to the 0+90 indicators of the
rotometer [1,2].

a) 0) B)
a-dy=1mm; 6 - du=2mm; B - du=3mm.
Figure 2. The appearance of the nozzles

«x

Figure 3. Installation of nozzles on the cover and liquid spray angle
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In the experimental determination of liquid consumption, each experiment
was repeated 5 times, and the square dimensions of each point and the
resulting errors were determined. when the rotometer scale indicators
changed from 0+90, the liquid consumption changed to Q=0.068+0.360
m3/h. The consumption change in each indicator increased in steps of
0.044 m3/h. Table 1 shows the results of the experiment.

1-table
X 0 10 20 30 40 50 60 70 80 90
View hame
Indicators of the total consumption of the rotometer
I\Blyfn 2.45 1.53 1.26 1.07 0.56 0.48 0.42 0.37 0.32 0.30
Q 73 117.64 | 142,85 | 168.2 200 225 257 295 339 360
L/hour
m3/(r30ur 0.073 | 0.117 | 0.142 | 0.168 | 0.200 | 0.225 | 0.257 | 0.295 | 0.339 | 0.360
d,=1mm
I\t/lyfn 2.65 2.11 1.45 1.27 1.12 1.05 0.55 0.50 0.45 -
Q 68.1 85.3 124.7 | 141.7 | 160.7 | 171.48 | 197.8 | 216.86 | 240.1 -
L/hour
3Q 0.068 | 0.085 | 0.124 | 0.141 | 0.160 | 0.171 | 0.197 | 0.216 | 0.240 -
m>/hour
d.,=2mm
l\t/lyin 2.52 2.07 1.38 1.22 1.07 0.57 0.49 0.44 0.40 -
. /t% ur 71 86.95 | 130.45 | 147.54 | 168.2 | 189.47 | 222.2 | 246.57 | 272.7 -
Q .
m/hour 0.071 | 0.086 | 0.130 | 0.147 | 0.168 | 0.189 | 0.222 | 0.246 | 0.272
d.,=3mm
I\slyfn 2.50 2.01 1.33 1.18 1.01 0.53 0.45 0.40 0.36 0.33
L /r?o ur 72 89.55 | 13533 | 1525 | 178.2 | 2045 | 2405 | 2725 300 | 327.27
m3 /ﬁour 0.072 | 0.089 | 0.135 | 0.152 | 0.178 | 0.204 | 0.240 | 0.272 | 0.300 | 0.327

The coefficient of resistance of the nozzle hole to liquid flow was determined
according to the graph of dependence of the thickness of the nozzle hole on
the ratio of the diameter of the hole shown in Figure 4, recommended by B.A.
Alimatov and L.T. Karimov [8]. conducted experiments RD 34.20.519-97
"Ispytaniya hidravlicheskogo soprotivleniya truborovodov. Mashiny i
apparatus dlya izmereniya rashoda gasov i davleniya. It was determined

according to Programma i metody ispytaniy" [9,10].
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Figure 4 shows the dependence of the orifice resistance coefficient on the
ratio of orifice thickness to diameter
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Figure 4. Dependence of the nozzle hole resistance coefficient xsh on the
ratio of the thickness of the nozzle hole to the diameter d/dsh

From the data given in Figure 4, it can be seen that when the nozzle hole dsh
= 1 mm, the total consumption of liquid is Q=0.240 m3/h and its speed
ws=84.92 m/s. when the nozzle hole dsh =2 mm, the total consumption of
liquid Q=0, 272m3/h and its speed ws=24.72 m/s, and when the nozzle hole
dsh =3 mmtotal consumption of liquid was Q=0.360 m3/h and its speed was
ws=13.08 m/s.The following empirical formula was obtained using the
method of least squares for the dependences presented in Figure 4 [6,7].
xsh =-0.57072 d/dsh + 1.356 d/dsh + 0.7147 R* = 0.9981 (4)

Summary:

An increase in the diameter of the nozzle hole reduces the range of influence
of the hole on the working fluid. but it causes a decrease in the angle of
scattering (injection) of the liquid. This, in turn, reduces the limit of covering
the surface of the filter material with a liquid film
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