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Abstract : In this study we have examined the health risk factors and analyzing data of laborers working at the welding operation
at large-sized casting process. In order to improve the working environment of workplace, an effective ventilation method was
proposed after performing CFD (computational fluid dynamics) modeling and measurement of pollutants. As a result of
examining the health risk factors of workers, oxidized steel dust is the main pollution source in the company A, welding fume in
the companies B and C, and welding fume and oxidized steel dust in the company D. The fume concentration in the workers’
breathing zone was 0.051~4.37 mg/m3, and the fume concentration in the indoor air at the welding process was 0.13~7.54 mg/m3.
From a result of CFD, a local exhaust with an exhaust duct adjacent to welding point was found to be most effective in case of the
exhaust process. In case of air supply, we found that a desired location of air supply fan would be at the end of the opening. If a
standardizing the ventilation system for tunnel-type semi-enclosed space at a large-sized casting process is introduced in welding
work places in the future, it would be more effective to protect the health of welding workers working at the casting industry and
shipbuilding industry and improve the work environment.

Keywords : Health risk factor, Welding, Casting process, Ventilation, Computational fluid dynamics
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(a) Tunnel type of limited space
Figure 1. Welding operation in tunnel type of limited space.
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Figure 2. Effect of ventilation type on fume concentration in worker's
breathing zone and welding space.

Table 2. Exposure risk factors of workers in welding operation at
large-sized casting process

Classification Process Main exposure contaminants
Cutting-1 Iron oxide dust
A-1 Cutting-2 Iron oxide dust
plant Cutting-3 Iron oxide dust
Cutting-4 Iron oxide dust
Welding-1 Fume
A-2 plant -
Welding-2 Fume
Welding-3 Fume
B plant -
Welding-4 Fume
C plant Welding-5 Fume
D-1 plant Welding-6 Fume
D-2 plant Cutting-5 Iron oxide dust
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Table 3. CFD modeling results of fume concentration in worker's
breathing zone

. . Mean concentration in
Predicted results in . ..
. breathing zone (Prediction/
breathing zone 3
measurement, mg/m’)
Case 1 6.63/4.37
Case 2 0.32/0.93
Case 3 0.21/0.80
Case 4 0.02/0.05
8 | I Mesurement value in worker's breating zone

[ Prediction value

o Iﬂ 0

Case-1 Case-2 Case-3 Case-4

Mean concentration (mg/m°)

Case

Figure 3. Effect of ventilation type on prediction andmeasurement
results in worker's breathing zone.
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Figure 5. Bayesian modeling results of fume concentration in
welding space.
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