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Project “Design and Development of Dust Collection System for a Grinding Wheel Factory”

Abstract

This research project encompassed the design and development of a dust collection system for a
grinding wheel factory that produces resinoid grinding wheel products, such as honing stone and valve seat

wheels. Our collaborator is K.M.& A.A.Co., Ltd, and the project has three phases as follows :

Phase One: Survey and evaluate the present status and solve the problem of existing dust collection system in
the factory at Rumrukka
SEM photos showed that the fugitive dust from the grinding wheel process has a wide range of
" particle size and shape, and is highly abrasive. Measurement of the total dust concentration (TTS) gave 10.54
mg/m3 which did not exceed the standard (15 mg/ms). However PM10 dust concentfation was 6.89 mg/m3
which exceeded the standard (5 mg/ms). Dust concentration measurements around the rotary/sﬁrface grinding
machine gave PM 10 of 11.16 mg/mg3 and TTS of 19.51 mg/mg3 which exceeded the standards, However the
other grinding mechines did not violate the standards.
Next the following measures were taken to solve the problems of the existing dust collection system.

1. Arranged the ducts appropriately and cleaned up every week to reduce internal dust accumulation.

2. Recommend the installation of an air cyclone to collect large dust (installed in front of the turbo
blower) and a cyclone scrubber to collect fine dust (installed behind the turbo blower) in order to
reduce erosion of the blower’s blades and reduce the required area of the settling pond.

3. Recommended the installation of the hood to collect the dust from the rotary grinding mechine and

improve the efficiency of the dust saparation.

Phase Two : Design and calculate the hood and dust collection system for the new factory in Chonburi

Since January 2004, the factory has moved the plant to Chonbui when it enjoyed a larger area
and increased the production capacity by spreading the grinding process in 3 rooms. We designed and did the
caleulation for : hood system , three air cyclones, cyclone scrubber and settling pond. Dust from each of the
rooms would be sent to the corresponding air cyclone to remove large dust, and the fine dust would be
femoved by the cyclone scrubber that uses water droplets, and the dirty water would be sent to the settling

pond for treatment.

Phase Three : Research and development of transparent acrylic prototype cyclone scrubber

We constructed and tested a prototype cyclone scrubber (made of transparent acrylic plastic). The
in"eSﬁgated parameters were air velocity (10-25 m/s), dust concentration (0.3-1.5 g/m’), water to air ratio (L/G:
0.44-4.37 1it HZO/m3 air) and the number of spray nozzles per header (4, 8, 12, 16 and 20 nozzles). The nozzles

- Were arranged in zigzag alignment on the header pipe (4 nozzles per row using full cone nozzles with 90°spray
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angle). Fine particles used in the experiment were coated calcium carbonate (CaCO3) whose size distribution
ranged from 0.05- 22.5 micrometer and the average diameter was 1.89 micrometer.

When the inlet velocity ranged from 10-25 m/s and dust concent;'ation, 0.3-15 g/m3, the
experimental results were : 4 nozzles had collection efficiency of 93.97-97.52%; 8 nozzles, efficiency of 94.43-
97.51%; 12 nozzles, efficiency of 92.54-96.75%; 16 nozzles, efficiency of 93-97.68%; and 20 nozzles,
efficiency of 91.85-96.75%.

The factor with most effect on the collection efficiency of the cyclone scrubber was the inlet gas
velocity since it had direct effect on the entrainment of water droplets from the gas outlet and affected the
relative velocity between the gas inlet velocity and water spray velocity, which in :um affected the number and
size of water droplets. The other factors with decreasing effect on the coll.ection efficiency were: the water
droplet overlapping, distance from top nozzles to the ga3 outlet, L/G ratio and inlet dust concentration.

In summary, the most suitable header pipe was equipped with 4 nozzles because of lowest water

consumption (10.67 lit/min) and a highest mean efficiency (95.75%) compared with the other headers.





