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Development and Application of a Computer Code
for Prediction of Indoor Pollutant Dispersion

t .
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ABSTRACT: An efficient code has been developed to predict dispersion of indoor air pollutants.
The computing capability of the code has been compared with that of a commercial code in a
benchmark test. After that, the code has been employed to compute dispersion of a pollutant
released from a new furniture, a kind of Sick Building Syndrome(SBS). A sofa which generates
formaldehyde is implemented by using an immersed boundary method. Large Eddy Simulation
(LES) is employed to obtain time-dependent velocity and concentration fields. LES has been
regarded as an academic tool, but the newly-developed code reveals a possibility of application
of LES to practical problems, especially dispersion of indoor pollutants.

Key words: Immersed boundary method(7}d7d A% ), LES(Large eddy simulation), Indoor
pollutant dispersion(d ] 2 94 & & 34, Sick building syndrome(M 3 &3 <)
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Fig. 1 Schematic of flow configuration and
boundary conditions.
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Fig. 4 Streamlines of instantaneous velocity
field and contour of instantaneous

concentration field.
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Fig. 10 Iso-surface of mean concentration
(0.078 ppm) around a sofa.
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Table 1 Location of exhaust fan

TAFARE +FE yFE PE
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Fig. 12 Spatially averaged concentration at

z =15 m
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Table 2 Grade of Building Materials
9] (mg/m’h)

T QukA A s9E

A2

TVOC 0.10m] ¥F 0.10m] vk 0.257] ¥t

HCHO 0.039] ¥ 0.037] ¥+ 0.06] v

TVOC | 0.100]7 ~0.21] ¥k | 0.100] ~0.27] ¥F | 0.250] % ~0.507] ¥k

HCHO 0.03°]/3~0.057] ¥+ 0.03°] % ~0.057] %k | 0.06°] 7 ~0.127] ¥k

TVOC [0.200]7 ~0.407] 7F|0.200] % ~0.407 5F| 0.500] 7 ~1.507] 1t

HCHO 0.050]7¢~0.127] %F| 0.120] 7 ~0.40v] ?F

TVOC [0.40°]7 ~2.007] 7F|0.400] % ~2.007] 7F| 1.500] 74 ~5.007] 2

Ris
0.050] 7 ~0.12v]
|k
u}

HCHO |0.120]¢ ~0.60%] %k 0.120] & ~0.607] %+ | 0.40] 78 ~2.007] 7

TVOC |2.000]7¢ ~4.00%] | 2.000] & ~4.007] | 5.00°] % ~ 10.007] 1k

Ak

HCHO [0.600]7¢ ~1.257] 't |0.600] ¢ ~1.25v] 1| 2.000] % ~4.007] ¥

x(m)

(a) z= 05 m

(c) z=15m
Fig. 13 Contour of time-averaged
concentration field.
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Table 3 Simulation result(Environment
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