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Abstract : In recent, occupational diseases in harmful working places become a social issue. It is the
well-known fact that a respiration in polluted working places exert a serious effect on health of workers.
Accordingly, the cutting off contaminants air originally is the best way to improve working environments. In
these cases, ventilation systems should be essentially installed to dilute or exhaust the contaminated indoor
air. In this study, we investigated the characteristics of ventilation system of the noxious gas in working
indoor places with natural ventilation by using COMET. The numerical simulations were carried out the
natural ventilation with two phase(air, dust). For turbulent flow, Reynolds stresses were closed by the
standard k— ¢ model.

The results are as follows ;

1) In the natural exhaust in the working place, the flows of the central region have a more rapid velocity
vector than the right and left one.

2) Numerical results show that the distribution of contaminants concentration have greater influence on
convection than the case of diffusion by government of velocity vectors.

3) To observe the velocity variation with distance, three location of distance are considered. As results, it
shows that the velocity are 0.075(m/s) at y=5(m), 10(m) and mean concentration are raised 10.6% at
y=5(m), 10(m).

4) We have presented the useful data for the adequate counterplan in the harmful working places by
carrying out the various investigation of the natural ventilation.
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Table 2. Initial and boundary condition

Classification Working field Remark
Ambient Temperature 293(°K)

Inlet Temperature 303(°K)

Outlet Temperature 303(°K)

Inlet Velocity 0.5(m/s)

Inlet Pressure latm

Noxious Dust Intensity 1% 1071 X 10%(kg/s) S, S2
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Table 3. The properly of woking fluidst20°C, 1 atm)

Classification Air SAN Dust
Density(p ) 1.12(kg/ ) 0.9059 x 10*(kg/nr1)
Dynamic Viscosity(v ) | 15.68x106(nt/s) | 0.83x 10%(mi/s)
Specific Heat(Cp) 1.0057
Viscosity(x ) 1983 x 10°(kg/m + )| 0.751(mN - s/n)

Thermal Diffusion(a ) 0.2216 X 10%(ni/s)

Thermal Conductivity(k) | 0.02624(w/m - c)

Prandt] Number 0.708

Mass Flow

2.5(g/min)
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Fig. 4 The velocity Vector for Vin = 0.5 m/s
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Fig. 7. The isothermal lines for Viy=0.5(m/s)

Fig. 8. The pressure fields for Vi=0.5(m/s)
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