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| Development of an Onl Mlst Collector Eqmpped wnth

Centrlfugal De-mlmg System
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, Deparrment of Environmenial Eng n'eering,' Changwon National University

Health effects associated with metal working fluid (MWF)  tests/analyses were per ‘o‘rymed to make the lab-scale oil mist
 exposures include dermatitis, respiratory disease, hypersensitive  collector. The co ection efﬁmenczes and the de-oiling
pneumnonitis, and asthma. Frequently, occupational exposures o efficiencies of commercially available filter fabrics were tested.
- MWES are controlled by ventilating an enclosure with an air - Subsequently, the endmmoe test were conducted by observing
_ cleaning unit that includes a fan preceded by vanous kinds of SEM: photos of filter fabrics and measurir g tensile
. filtration, There are several kinds of air cleaning units used in  strength/expansion coefficient after spinning the filter drum for
 machining centers. But the associated troubles have hindered 20 minutes at the different rotation speeds. By doing these
 from efficiently using these devices. The main problem is the  experiments, the most appropriate filter fabric and rotation
 relatively short period of filter mplaoement_ The reasonisthatthe speed/duration were selected. Finally, the new oil mist collector
 air cleaning units usually do not have the de-oﬂmg systems, thus  was de31gr1ed Inthe near future, tlus devwe must be tested in the
 leading the earlier clogging of filters and reducing the flow rate real machmmg center. .
of hood. Thus, the first stage of study was conducted to
 overcome this problem by developing the new ol mist collector
equipped with the easy de-oiling system. The principle of de-
 oiling is that the cenmfugal force generated by s;nnnmg the .

v

':":‘?_-‘Itwouldbeverysumlar othespm-dry iaundxy Byad' . o o
~ de-oiling technique, the problems associated with the  Key Nords MWFS oil mist colletor, cen ifugal de-oiling
conventional oil mist collectors could be solved. Several S}’Stﬁm oil mist removal .
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(a) Filtration

(b) De-oiling

Fig. 1. Mechanism of oil mist collector.
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Fig. 2. Schematic drawing of experimental set up.

Fig. 3. Schematic drawing of oil mist generator.
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Fig. 4. Schematic drawing of de-oiling experimental set-up.
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Table 1. Removal efficiencies of oil mist with various filters
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Filtration velocity
Filter type Filter No. Specific properties of 04m/s
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Type | 95% Glass fiber 993
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Table 2. Removal efficiencies of oil mist with different filtration velocities (Type 1 and Type 4)

Filtration velocity (m/s)
Filter type Filter No. Specific properties
04 08 12
Glass fiber A Typel 95% Glass fiber 99.3% 94.7% 86.9%
Glass fiber B Type 4 95% Glass fiber 91.7% 89.8% 76.5%
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Table 3. De-oiling efficiencies of filters with different rotation speeds
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Fig. 9. Permeability coefficients of filters before and after de-oiling.
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Table 4. Design conditions and driving condition of oil mist collector developed in this study
Design condition Driving condition
Air volume Filtration velocity Filter pressure loss De-oiling De-oiling time
(m’/min) (mv/s) (mmAg) pm (min)
15 05 8 450 20
Table 5. Dimensions of proto-type oil mist collector
Filter area Filter Length Filter height D1 D2 D3
(m’) L(m) H (m) (m) (m) (m)
05 1 05 045 032 0.13
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Fig. 12. Schematic drawing and
photo of proto-type collector.
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