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Research and application benefit analysis of fully automatic air filter blowers for mining
engineering vehicles
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Abstract: In response to the problems of long operation time, high dust concentration, loud noise, short filter
life, and high labor intensity when using high-pressure air guns to manually clean the engine air filter of
engineering vehicles in a certain phosphate mine, a comprehensive fully automatic air filter blower has been
developed using quality management tools and methods. The equipment is composed of a closed purging box, an
automatic rotating mechanism, a slotted uniform purging pipe, an axial flow dedusting fan and a spray dust
suppression system, which realizes the automation and sealing of filter element cleaning. The application effect
shows that the average cleaning time of a single filter element has been shortened from 4.93 minutes to 3.33
minutes; The average concentration of dust at the cleaning site has significantly decreased from 7.56 mg/m’ to
3.05 mg/m’; The average service life of air filter element has been extended from 793 hours to 1 356 hours,
with an increase of 71.00%. Economic benefit analysis shows that the equipment can generate approximately
270 000 RMB Yuan in new benefits annually by saving filter consumption and increasing effective operating
time. In addition, the equipment has significant safety, environmental protection, and occupational health
significance, reducing operational risks and dust exposure, and providing a reference technical solution for the
cleaning and maintenance of similar mining equipment.
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Table 1 Comparison of air filter blowers scheme
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Fig. 1

Comparison of equipment spare parts and spare parts plans
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Table 2 Comparison of selection schemes for axial flow fans
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Table 6 Comparison of selection schemes for blowing

pipes
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Table 7 Dust concentration in the air filter cleaning

point before the experiment

WEIH I A C AR/ % K/ (me-s™) pOBZR)/(mgem™)

2022-01-20 17.7 43.8 3.4 7.38
2022-02-25 228 45.0 2.3 6.99
2022-03-16  20.7 44.6 5.6 7.98
2022-04-18 225 40.5 43 7.98
2022-05-20 25.8 39.3 32 7.57
2022-06-28 27.4 40.3 2.3 7.98
2022-07-26  28.7 49.5 2.5 7.28
2022-08-23  26.6 50.2 3.4 6.89
2022-09-26 25.4 49.3 2.7 7.39
2022-10-24 235 45.5 2.3 7.84
2022-11-23  19.3 48.6 1.2 7.87
2022-12-22  17.3 47.6 0.8 7.58
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Table 9 Quantity and cost savings of air filter cartridge
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Table 10 Effective time and economic benefits of

annual increase
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Table 8 Dust concentration in the air filter cleaning

point after the experiment
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W H I SR C AR/ % K/ (mes™) p(B342)/(mg-m™)

2023-06-10  25.6 48.1 2.8 3.10
2023-07-25 22.8 452 2.3 3.12
2023-08-16  20.7 413 2.1 3.00
2023-09-18 22.5 40.5 1.5 2.98
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