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The Effectiveness of the Stone Dust Vacuum Device for a Stone Grinding
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Abstract

This research is intended to (1) design a vacuum device for stone dust removal from a
grinding operation of mortar making process(2) test factors affecting the effectiveness of dust
exposure reduction (3)determine the effectiveness of the designed equipment. The study was
conducted in a laboratory setting controlling for related physical factors that affected the design
devices. A total of 15 spots were set to place the designed device with 3 distances from the grinding
source, and 5 angles. The effectiveness of dust removal was determined by the percentages of total dust
reductionafter the device was used, by measuring total dust exposure with the personal sampling
device.The study results revealed that 2models of dust removal devices were designed. Factors
affecting the effectiveness of dust exposure reduction included system flow rate, fan air power, angle
and distance from the dust source. Model 1 had a flow rate of 0.632 m®s,and the air power 0f160.52
Watts. The best spot was the90-degree anglewith the distance from the dust source of 20 cm. The
percentage of dust reduction was 73.46%. Model2 had 3-speed fan levels, and 3 tests were
conducted.The required flow rate was 1.202m?%sand the air power of 22.05Watts. The best spot was the
90-degree angle with the distance from the dust source of 20 cm. The percentage of dust reduction was

73.27%.

Keywords: Local exhaust ventilation, Stone dust vacuum, Grinding operation
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1 6.67 10.93 62.10
2 9.33 8.27 46.99
3 10 7.6 43.12
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6 11.33 6.27 35.63
7 6.67 10.93 62.1
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9 10.67 6.93 39.38
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14 12.67 4.93 28.01
15 14 3.6 20.45
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ot ‘1]%1J'Imﬂuﬁﬁiﬂ1i§ﬂé&qﬂﬂiﬁ(mg/m3) ﬂ?mmﬂuﬁaﬂm(mg/m3) Fovazuollszansna
1 5.33 12.27 69.72
2 6.67 10.93 62.10
3 9.33 8.27 46.99
4 7.33 10.27 58.35
5 6.67 10.93 62.1
6 8.67 8.93 50.74
7 4.67 12.93 73.47
8 7.33 10.27 58.35
9 8.67 8.93 50.74
10 6 11.6 65.91
1 6 11.6 65.91
12 10 7.6 43.18
13 10 7.6 43.18
14 11.33 6.27 35.63
15 11.33 6.27 35.63
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1 3.33 14.27 81.08
2 4 13.6 77.27
3 6.67 10.93 62.10
4 6 11.6 65.91
5 4.67 12.93 73.47
6 6 11.6 65.91
7 4 13.6 77.27
8 6 11.6 65.91
9 7.33 10.27 58.35
10 4.67 12.93 73.47
11 6 11.6 65.91
12 9.33 8.27 46.99
13 8.67 8.93 50.74
14 9.33 8.27 46.99
15 10.67 6.93 39.38
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