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Abstract

A vortex airflow dust control robot has been designed to meet the dust suppression needs during
road drilling operations. By utilizing the vortex airflow dust control method, the extensive dust
emission problem during drilling operations has been addressed, providing a new design approach
for dust suppression in drilling operations.
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Figure 1. Working conditions
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Figure 2. First version of the design scheme

2. BRI AR

Figure 3. Second version of the design scheme
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Figure 4. Third version of the design scheme
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Figure 5. Preparation work status
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Figure 7. 10th second of work
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Figure 8. 17th second of work
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Figure 9. The 40th second of work
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Figure 10. Vortex generation device design diagram
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Figure 11. Design drawing of dust control actuator

1. = {EEhER

DOI: 10.12677/met.2026.152026 260 WU TR 5


https://doi.org/10.12677/met.2026.152026

AK 55
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Figure 14. Vortex generation device
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Figure 15. Sensor No. 1
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B 16. Z SRR

5.6. HSkRBEHEIRE R
HI G Sk B A A TSR 2 X L as AR £ T30, AEANRE Ml Sk fLAE S DU R, XHEREEAT
B, BARRERanIE 17 froR, SR R TR S M BT, RIARE AT TR NS (R [E

LA AN EEH S, AR A AT R L -
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Figure 19. Vortex generation device in operation
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Figure 20. Highest position of vortex generation device
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Figure 23. Horizontal section vector
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Figure 24. Vertical section vector
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Figure 25. Pressure contour plot of vertical section
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Figure 26. Axial velocity contour plot of vertical section
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