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Abstract: In order to grasp the influence of structural parameters of internal mixing air atomizing nozzles on the atomization characterist-
ics and dust reduction efficiency, so as to obtain economical and reasonable nozzle structure parameters, the self-designed and developed
spray dust reduction experimental platform and the orthogonal design method was used to carry out experiment on nozzle atomization
characteristics and dust reduction efficiency under the combination of structural parameters. The experimental results shown that, with the
diameter of the liquid cap injection hole increased, the nozzle water flow rate increased, while the air flow rate decreased continuously.
Nozzle air flow increased with the number of liquid cap injection hole, whereas nozzle water flow was less affected by the number of li-
quid cap injection hole. When the diameter of the water injection hole gradually increased, the Sauter Mean Diameter (SMD) increased
continuously. SMD with the increase of the number of air injection holes shown a change law of first decrease and then increase, and the
minimum value was reached when the number of air injection holes was 4, where the atomization effect was the best. When the air cap

outlet diameter was 2.0 mm and 2.5 mm, the nozzle droplet size was smaller. With the increase of the diameter of the water injection holes

Y78 B #A3: 2022-09-06 EEHE: B DOI: 10.13199/j.cnki.cst.2022-1446
ESTH: BE A RPAEE I H (52274197); WIHIE F9EA4 P 0H (2021RC3111); R4 ARk R4 % B0 H (2021730266)
EE R 20876 (1984—), B, ILVE LT, B2, TR0, Tel: 0731-58290280, E-mail: pfwang@sina.cn

129


https://doi.org/10.13199/j.cnki.cst.2022-1446
mailto:pfwang@sina.cn

2023 4F5 9 11

# £ M FH K 551 %

and the number of air injection holes of the liquid cap, the dust reduction efficiency of total dust and respirable dust both first increased and

then decreased, and the best effect of the dust reduction was obtained in the diameter of water injection holes of 1.5 mm and the number of

air injection holes of 4, respectively. With the diameter of the air cap outlet increased, the dust reduction efficiency of both total dust and

respirable dust increased, but the increase of the dust reduction efficiency was smaller when the diameter of the air cap outlet was greater

than 2.0 mm. Comprehensively considering the nozzle atomization characteristics and dust reduction efficiency, for the nozzle air cap, the

outlet diameter should be 2.0 mm, for the nozzle liquid cap, it was reasonable to use a water injection hole diameter of 1.5 mm and the

number of air injection holes to be 4, which can obtain the highest dust reduction efficiency. It is more reasonable to use the nozzles with

the combination of above structure parameters for industrial applications, which can obtain smaller droplet size and higher dust reduction

efficiency with lower air and water consumption.

Key words: internal mixing air atomizing nozzle; structural parameters; atomization characteristics; dust-reduction efficiency; orthogon-
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Fig.1 Internal mixing air atomizing nozzle and components
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Fig.2 Spray dust reduction experiment system
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Table1 Orthogonal experimental factors and levels

2SS
KL%
di/mm n d/mm
1 1.0 2 1.5
2 1.2 3 2.0
3 1.5 4 2.5
4 1.8 5 3.0
5 2.0 6 35
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Fig.3 Liquid cap and air cap for the experiment
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Fig.4 The particle size distribution of coal dust
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Table 2 Orthogonal experiment results

e EmREER JEN e S

i d,/mm n d/mm O/(L'min™) 0,/(L'min™") D,,/um n/% n/%
1 1.0 2 1.5 0.30 25 64.09 52.90 52.85
2 1.0 3 2.0 0.37 29 44.81 59.33 70.68
3 1.0 4 2.5 1.43 98 38.11 53.98 60.42
4 1.0 5 3.0 0.32 123 62.47 57.91 62.70
5 1.0 6 3.5 1.21 303 39.44 56.08 62.35
6 1.2 2 2.0 0.34 34 32.18 53.23 54.69
7 1.2 3 2.5 1.13 92 50.55 64.71 73.46
8 1.2 4 3.0 0.77 103 50.90 70.69 75.68
9 1.2 5 3.5 1.73 251 57.44 59.60 70.87
10 1.2 6 1.5 0.73 31 106.29 46.83 42.98
11 1.5 2 2.5 1.07 48 50.41 60.26 65.87
12 1.5 3 3.0 1.47 143 49.41 63.16 71.97
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Fig.5 Droplet size distribution
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Table 3 Comprehensive average value and range analysis results of nozzle flow
0./(L'min"") 0../(L'min"")
A d, n d, d n d,

AR 0.73 1.26 0.80 115.60 70.80 28.20

ZA 2 0.94 1.39 0.96 102.20 92.60 36.20

L PHME3 1.29 1.31 1.34 93.40 95.00 82.60

L fEe 1.80 1.39 1.52 88.60 102.80 114.80

S5 FI(HES 2.10 1.50 2.23 77.40 116.00 215.40

W 1.38 0.24 1.43 38.20 45.20 187.20
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Fig.6 Effect of structural factors on nozzle flow
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Table 4 Comprehensive average value and range analysis results of dust-reduction efficiency
/% /%
IR EL
d, n d, d, n d,
LA PHfHEL 56.04 56.46 50.36 61.80 63.33 47.34
LA T2 59.01 59.01 57.70 63.54 65.54 65.94
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Fig.9 Dust reduction efficiency and nozzle flow under differ-

ent diameters of the air cap outlet
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