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- Abstract -

Prediction of Worker's Exposure in a Uniform Freestream

Yu-Jin Jungdt - Hwan- Tae Kim2 - Hyun- Chul Hal) - Tae- Hyeung Kiml)
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In industrial field, there are several operations
where a horizontal unidirectional airflow is used to
control airborne contaminants. When a worker is
immersed in a uniform freestream, a recirculating
airflow can be created downstream of the worker
by the phenomenon of boundary layer seperation. If
the contaminant source and the breathing zone are
within this near-wake region, high exposure may
occur. The investigation for the effect of con-
taminant source location on worker exposure was
performed by using CFD(Computational Fluid
Dynamics). The airflow field was numerically
calculated by assuming a steady flow and using the
standard k-& turbulence model. As the results
were compared with experimental data, the
applicability of CFD was successfully verified.
Subsequently, the breathing zone concentrations of
the worker were predicted and compared with
experimental data. The effects of contaminant
density and turbulence intensity of freestream on
worker exposure were evaluated.
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Figure 1. Boundary layer seperation phenomenon

; (wake region)

(Kim and
Flynn, 1991),

(Flynn and
Ljungqvist, 1995).

(Computational  Fluid
Dynamics : CFD)
(Dunnett, 1994 ;
Robinson et al., 1996 ; Riffat et al., 1997 ; Varley,
1997 ; Kulmala, 1997) CFD
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(Kulmala, 1996)
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Figure 2
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Co., 2000) ;

Kulmala(Kulmala, 1995)
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Figure 2. Computational mannequin in a wind tunnel

20cm
(area source) SF6

SF6 , SFGHe
(neutrally buoyant), SF6

Navier- Stokes

(eddy)

. 1974  Launder
Spalding k-¢€

Navier- Stokes

(Re = x

(Governing equ-

ation)

0 _
79x7(‘0ui)_ 0

2
_0_ _ op, O
X ()= - 5+ Zixil
Newtonian Fluid T
_ ou; N ou;
5= 5t o)
©) 2 (4)

Stokes Equation
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Table 1

Table 1. Values of the constants in the k- € model.

Cu Cel Ce2 ok o¢
0.09 144 1.92 1.0 13
3)
) (Inlet)

(fixed velocity).
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Figure 4. Plane view of velocity vector (left) and velocity comparison at X=0.2, 0.5 and 0.8m (right)
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Figure 5. Comparison of the predicted and measured concentrations
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Figure 6. Comparison of the concentration of SF6 and SF6 + He
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Figure 7. Comparison of the concentration according to the various range of turbulence intensity
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