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A wet type chamber for fire prevention.
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In recent years, users’ safety requirements for dust collectors have gradually increased,
especially for fire and explosion prevention. Lately we have developed wet type chambers for
dust collectors which are using for laser, plasma machines and welding robots.

Compared with the dry type chamber previously, the wet type chamber can remove sparks
from entering the dust collectors more effectively. In this paper we studied on dust removal rate
with various kinds of particles by theoretical calculation and experiment. The wet type chamber

was designed based on the results of this study.
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The particle cooling speed
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Fig. 1 Elapsed time and cooling speed of iron particles
in different diameter.
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Fig. 2 The structure of experimental equipment.
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The affect by the water reservoir
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Fig. 3 Air flow rate and removal efficiency affected by
water reservoir.
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Fig. 4 The distance to the water surface and effect to
the water-mist passing.
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Fig. 5 Partial separation rate of the calcium carbonate.
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Table 1 Properties of sample dust and removal efficiency
(100 u m particle).

Average .
- Collection
Particle materials particle | Appartent rate
diameter | density (100 2 m)
[ um] A
Steel shot medium 96.11 7.55| =100%
Plasma hume dust 3.23 3.39| =100%
Laser hume 2.82 3.38| =100%
e powder 908 2.78| =100%
Silica sand No.7 193.19 2.66 | =100%
b aorder 2232|258 =100%
?fglgg el 15.55 2.58| =100%
Aluminium dust 54.15 2.52196%
?ﬁﬁ‘ﬁi‘;m earth 6279|  2.24|98%
Rhomacsous earth | 3047 2.12|64%
Wooden powder
(178 4 m pass throw) 127.36 1.43178%
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Fig. 6 Estimation model of particle trajectory.
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Fig. 7 Effect of the eject velocity.
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Fig. 8 Effect of the apparent density.
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Fig. 9 Effect of the Particle size.
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Fig. 10 Model of the internal structure and particle
trajectory.
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Fig. 11 The particle trajectory from the calculation results.
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Table 2 Compare with calculation and experimental results.

Diatomaceous earth | Diatomaceous earth
Particle (FA-2000) p 2.12[-], | (Radiolight) p 2.24[-],
Diameter 51.5[ ym] | Diameter77.3[ um]
Separation rate
(Theorotical 76.2% 93.2%
formula)
Separat_ion rate 78.0% 94.0%
(Experiment)
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Fig. 12 The structure of the wet type chamber.

Table 3 Specification list of the wet type chamber.

DMC- | DMC- | DMC- | DMC- | DMC-
LC10 | LC20 | LC30 | LC40 | LC55

Model

Standard air
flow rate 10 20 30 40 55)
[m®/min]

Wide X Depth
WXD [mn] [ 1400 | 1500 [ 1580 [ 1680
Hight H [m] 1300 1500

Duct

diameter [mm ]
% It can be d148 | $198 | ¢ 248 ¢ 298

changed
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