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AHHaTtaumii: Ymly wMakojaga YTKa3wiIraH eKCIepUMEHTaNl TaJaKUKOTIIap
HATWKACUIa, Y4 XWUJ KUSUTMK Oypuarura era siHTY sIpaTUITaH HaM YaHTHU TO3aJIalll
OapabaH amnmapaTUHUHT aWIaHWII XapaKaTWHU TAabMHUHJIAWIUTAH THUYOKITAPHUHT
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Kapmnnuk koedduuuentnapura kapad, NHUYOKJIAPHUHT aWJIAHUII COHU XaMm
aHuKyIanau. [IudokmapHUHT Hazapui KaplWiuk KoePUIMEHTIapuHU XucoOall
V4yH Ty3aTull Koe(PUUIMEHTUHUHT KUMMaTIapy eKCIepUMEHTal paBHUIIA
aHUKJIAaHTaH KapIIWiIuK KoedPUIMEeHTIapy Ba acoCHUi mMmapaMmeTpiiapra Kapad
aHUKJIaHIu. YOy aHWKJIaHTaH mapaMmeTpiapra Kapal, anmaparjiara yMmyMuid 0ocum
HVKOTUIIITIApUHU aHUKJIAIl MyMKUH OVIIIH.
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Abstract. As a result of the experimental studies conducted in this article, the
resistance coefficients of the blades, which ensure the rotational movement of the
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newly created wet dust cleaning drum apparatus with three different angles of
inclination, were determined under variable gas flow regimes. Depending on the
resistance coefficients, the number of blades rotations was also determined. To
calculate the theoretical resistance coefficients of the blades, the values of the
correction coefficient were determined depending on the experimentally determined
resistance coefficients and the main parameters. Depending on these determined
parameters, it was possible to determine the total pressure losses in the apparatus.

Keywords: wet method, drum, mesh, blade, resistance coefficient, number of
revolutions, angle of inclination.

IKCIIEPUMEHTAJIBHOE NCCJIEAOBAHUE KO®PPUIIUMEHTOB
CONPOTUBJIEHUSI JIOMMACTENA CETYATO-BAPABAHHOI'O
AIIITAPATA

Kapumos Ukpomaiu ToxxxkumaroBuy

JIOKTOp TEXHUYECKUX HayK, DepraHCKuil ToCyJapCTBEHHBIM TEXHUUECKUN
YHUBEPCUTET

PecnyOnuka Y30ekucran

HypmatoB Capaop XacaH00ii-0rJibl

HeszaBucumeliii uccnegonarens, KokaHIACKHI rOCy4apCTBEHHbI YHUBEPCUTET
Pecnybnuka Y30ekucran

AHHOTALMA. B pesyabrare DKCIEPUMEHTAJIBHBIX  HCCJIEAOBaHUM,
MIPOBEJICHHBIX B JAHHOW CTaThe, ObUIM Ompe/eieHbl KOd(DPUIIUEHTHI COTPOTUBIICHHUS
jJomnacTed, OOECIEYMBAIONIUMX BpallaTeIbHOS JBIKCHHE HEAABHO CO3JIAaHHOTO
OapabaHHOTO ammapara JJis BJIQXXHOW THIJICOYNCTKH C TPEMs Pa3IMYHBIMHU YTIaMHu
HaKJIOHA, MpPH pa3IMYHBIX pPEXKUMax Tra3oBOro IMOTOKa. B 3aBucuMoctd OT
KO3()(PUIIMEHTOB COMPOTHUBIECHHS OBUIO TAK)KE OINPENEIEHO KOJIMYECTBO OOOPOTOB
nonacreid. s pacdyera TeopeTHUECKUX KO3()(PUIIMEHTOB CONMPOTHUBIICHHS JIOMACTEH
ObLTM OMpeNeNeHbl 3HAYeHUs MOMPaBOYHOro kod(h@dUIlMeHTa B 3aBUCUMOCTH OT
AKCTIIEPUMEHTAILHO OMNpeEIeHHBIX KO3(P(GUIIMEHTOB CONPOTUBICHUS U OCHOBHBIX
napaMeTpoB. B 3aBUCHUMOCTH OT 3THX OINpe/IeEHHBIX TapaMeTPOB CTAJI0 BO3MOKHBIM
ONPEAECIUTD MOJIHBIE MOTEPH AABJICHUS B alliapare.

KiioueBble cjioBa: BIaXHBIH MeTo/, OapabaH, ceTka, JJOnacTb, KOd(PphUIueHT
COTIPOTUBJICHUSI, KOJTUYECTBO 0OOPOTOB, YTOJI HAKJIOHA.
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Nowadays, wet dust cleaning devices are widely used in industry. The creation
of more efficient and energy-saving devices for cleaning dusty gases emitted into the
atmosphere from industrial enterprises is one of the pressing issues of the present day,
and we have invented a new design of a wet dust cleaning device with a dust drum
and are conducting scientific research. The main indicators of wet dust cleaning
devices are productivity and cleaning efficiency, and these indicators, in turn, depend
on the resistance coefficients of the working and contact elements of the device. This
research work presents the results of an experimental study on determining the
resistance coefficients in the experimental device of a newly created dust drum device
[1].

Object and research method

The experimental device of the rotary drum apparatus created by the
Department of "Technological Machines and Equipment" of Fergana State Technical
University was used as the object of research. Figure 1 shows the kinematic diagram
of the experimental device, Figure 2 shows a photogrammetry, and Formula 1
[1,2,3,4,5], which calculates the total pressure loss in the device, was derived as a
result of theoretical research.

Figure 1. Kinematic scheme of the device
1-device tanasi. 2-built base, 3-type drum, 4-parrak, 5-changli gas injector
conesimon tube, 6- powdered gas extraction conussimon tube, 7-water supply, , 8,9-
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water supply tubes, 10-nozzle, 11-valve, 12-rotameter, 13-fan, 14-directional pipe,
15- pulverized gas extraction pipe, 16- slurry extraction pipe, 17- pump, 18- support,
19-chang bunker, 20-auger loading, 21-shiber, 22-right.

Figure 2. Photo of the experimental device.
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This formula 1 was derived to calculate the total pressure loss when the device
is supplied with liquid and dusty gas. The main task of this article is to determine the
total resistance coefficient of the device. To determine the resistance coefficient of the
device, experimental studies were conducted in the absence of water spray.

From formula 1, we can write the formula that determines only the total
resistance coefficient of the device as follows.
4.7-R°
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where 4 [ is the coefficient of friction between the pipe wall and the dust gas
supply to the device, / is the length of the pipe through which the dust gas moves, m;
d is the pipe diameter, m; ¢ c- the resistance coefficient of the drum mesh, x j is the
resistance coefficient formed by spraying liquid into the device , and it is ignored in
these experimental studies because the resistance coefficients are determined without
liquid supply.

For the drag coefficient of the wings 4 k is the correction factor, determined
experimentally, n - number of pieces , pieces ; a - the length of the lateral side , m ; b
— the slope angle of the gas flow surface , degrees; b - blade width, m; (see Fig. 1 ) 42
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— coefficient of friction in the pipe for removing purified air from the apparatus; / -
length of the pipe through which purified air moves, m; d - pipe diameter, m;

The results obtained.

Using equation 2, the total resistance coefficients of the apparatus are
determined.

Experimental studies to determine the resistance coefficients were conducted in
the following sequence.

1. A damper (movable damper) was installed on the suction side of the
ventilator installed in the experimental device to change the gas flow rate. The
damper was changed in the range of 3090 0 (in steps of 15 0 ), and the gas velocities
exiting the ventilator and the gas flow rates depending on it were determined. When
the damper was opened to 30°, Q g =141 m’ /h, when opened to 450, Q g =282 m’ /
h, when opened to 60°, Q g =423 m’ /h, when opened to 75 0, Q g =564 m’ /h, When
opened to 90°, Q g was =705 m’ /h.

2. In this process of experiments, a fan and a grid drum were installed in the
apparatus body, and the results were obtained. The square hole size of the grid is
a=0.6 mm. The gas flow rate determined above was given as Q=141+705 m*/h (in
steps of 141 m’/h), and the gas flow rate leaving the apparatus was determined. In this
case, when the gate is opened to 30°, Q g =115.6 m’/h, when it is opened to 45°, Q g
=220 m’/h, when it is opened to 60 0 , Q g =338.4m m’/h, when it is opened to 75°, Q
g =433.8 m’/h, When opened to 90°, Q g = 555 m’/h was obtained. The resistance
coefficient with the screen installed in the device was determined by the difference in
the determined gas consumption. To determine the difference in gas flow rates, an
electronic gas velocity measuring device of the ANOMOMETER VA06-TROTEC
brand was used. The resistance with the grid installed in the device coefficient was
x=1.26.

3. 0,30,45 0 were sequentially installed on a grid drum with a square hole
size a=0.6 mm installed in the apparatus body , and the total resistance coefficient of
the apparatus was determined (see Figs. 3 and 4).
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p=15" p=45"

Figure 3 is shown below. Browsing of pages

Each of the blades installed in the screen drum was supplied with gas at a rate
of O=141-705 m’/h ( in steps of 141 m’/h ). Separate experimental studies were
conducted for each blade. According to the results of the conducted experimental
studies, when a blade with a slope angle of =15 was installed, the total resistance
coefficient of the device was & » = 1.81, when a blade with a slope angle of =30’
was installed, the total resistance coefficient of the device was & » = 1.62, and when a
blade with a slope angle of f=45" was installed , the total resistance coefficient of the
devicewas ¢ = 1.42.

Figure 4. In the state where the screen drum is installed.
These determined drag coefficients are the total drag coefficients when the
device is not supplied with fluid. Subtracting the local drag coefficients from these
values gives the drag coefficients of the blades. 4) When p=15" ; & © = 1.81-
1.26=0.55 B) when B=30" ; & p =1.62-1.26=0.36 C) when B=15" ; { p = 1.42-
1.26=0.16
The results of the empirical study are presented in Table 1.
Table 1. Results obtained in the determination of the coefficients of resistance

Ne | A° | Outflow from Grid, installed The leaf 1s not
the ventilator waterless condition | installed or watered n
o, |QM/ |0, |Q & |o, |Q Ew | Cycle/
m/c hours | M/c. | M’/hours m/c. | m*/hours minute
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a=15° d=0,6MMm
1 |30° 5 141 4,1 115,6 | 1,22 |27 78,3 | 1,8 4
2 [45° 10 282 7,8 220 1,28 | 5,5 155 1,81 8
3 |60° 15 423 12,2 338,4 |1,23 |81 231 1,83 12
4 175° 20 564 | 15,8] 433,8 |13 |11 311 1,81 16
5 190° 25 705 | 19,7 555 1,27 | 13,7 387 1,82 20
Average cost of resistance coefficient 1,26 L8
1
a=30°, d=0,6MM
1 |30° 5 141 4,1 115,6 | 1,22 |3,1 87,5 | 1,61 2
2 [ 45° 10 282 7,8 220 1,28 | 6,2 174 1,62 4
3 | 60° 15 423 12,2 3384 |[1,23 9,3 263 1,61 6
4 175° 20 564 | 15,8 |433,8 1,3 |12 343 1,64 8
5 190° 25 705 | 19,7 555 1,27 | 15,3 432 1,63 10
Average cost of resistance coefficient 1,26 1,6
2
a=45°, d=0,6MM
1 |30° 5 141 4,1 115,6 | 1,22 |3,5 99,2 |142 1
2 |45° 10 282 7,8 220 1,28 | 6,9 197 1,43 2
2 | 45° 10 282 7,8 220 1,28 | 6,9 197 1,43 3
4 |75° 20 564 | 15,8 |433.,8 1,3 13,9 394 1,43 4
5 190° 25 705 | 19,7 555 1,27 | 17,6 496 1.42 5
Average cost of resistance coefficient 1,26 1,4
2

3. When the impeller is installed, and water is not sprayed: w g - gas velocity,
m/s; Qg - gas flow, m® /h; & 0 - resistance coefficient; n - number of revolutions of the
screen drum, rpm.

As a result of experimental studies, the general resistance coefficients of the
blades and the device in the state where no liquid was sprinkled on the device were
determined. The next task focused on determining the correction coefficients for
calculating the resistance coefficients of the feathers.

1.7-R°

Ab-w-a-bsin 8 (3)

The calculation scheme of the wing is presented in Figure 5.
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Figure 5. Parrak's calculation scheme.

The technical characteristics of the hair according to formula 3 are as follows.
Blade radius, R=145mm , blade width b=60mm , number of blades n=9 , blade side
length a=135mm , blade angle b =15° 30°, 45° The coefficient of relative resistance
of the pipe is found as follows.

4-7-R°
H-a-hesin 4)

- — -

3

Here, S 0b is the total surface area of the wing disk, m 2 , and S f is the surface
area occupied by the angular displacement, m 2 . Substituting the values, we find the
coefficient of relative drag.

When S 5 — 15°
A < 4.3 14.145 )
S 4“3 _ 4{__14 143 =18‘,1=0_.095
5_3 n-a-besin 0 9-133-60-0.26 18934

When S S — 30°

. S.  4TRF 4314145 1821 0,03
S, mabsing 9135.60-0,5 36430
When S B —45°

. 5.  4.1.R° 4.3.14-143 1821 s
F == =0,033

S. nabsnf 9135-60-0.71 51739

We find the correction coefficient using the following formula.
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= (5)
here ¢ n is the relative resistance coefficient of the parrack, ¢ n is the
experimentally calculated resistance coefficient of the parracks. Putting the values
into the 5-formula, we find the coefficient of adjustment of the values.

. _ & _ 033 _6
When S - 15% £ 0,096

. _& 036
When S 8 —30% o 003

.5 016
When S g —45% = 0.03

It is recommended to take the value of the correction coefficient in the range
Ak=5+7. The results obtained from the experimental studies were processed by a
computer program, and graphs of dependence were built. (Figures 6, 7, 8.)

5

IIS .‘!‘U 25 SIU 3|5 4I0 4|5
13
Figure 6 . Total resistance coefficient in the case of no liquid supply to the
apparatus
Specified regression equations
y=-0.013 x +2.0067
R 2=0.9998
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Figure 7 . The coefficient of resistance of the wings

Specified regression equations
y=-0.013 x + 0.7467

R%2=10.9998
n
(ayl/min)
B =15
20 4 ® =30°
4 g=45°
151
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Figure 8. Gas to the speed related in case of the bird rotations of the
number change schedule
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Specified regression equations

y=0.8xR*=1
y=04xR*=1
y=0,2xR*=1

Conclusion. As a result of the conducted experimental studies, the resistance
coefficients of the blades with three different values of the inclination angle, which
provide the rotational motion of the newly created wet dust-cleaning drum device,
were determined in the regimes of variable gas flows. Depending on the resistance
coefficients, the number of revolutions of the blades was also determined. To
calculate the theoretical resistance coefficients of the blades, the values of the
correction coefficient were determined depending on the experimentally determined
resistance coefficients and their main parameters. Depending on these determined
parameters, it was possible to determine the total pressure loss in the device.
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