Korean Review of Crisis & Emergency Management 10(2) Feb. 2014 265-272
Available online at www.cemtp.re.kr

3N CFD 3fiM2 ©|3%t FaT CntAlel 2SN
Ventilation Characteristics of Filtration Basin in Water Treatment Plant using 3-D
CFD Simulation
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Department of Fire Protection Engineering, Kangwon National University, 346 Hwangjo—gil, Dogye—eup,
Samcheok—si, Gangwon-do, 245-710, Korea

Abstract

In this paper, the ventilation characteristics of a filter basin of the purification plant were investigated
for different windows size and the locations by numerical simulation. It has been found that the maximum
concentration of chlorine gas in the filter basin with original windows was predicted about 0.13ppm. It
means that an additional required amount of ventilation is needed to maintain good indoor air quality. For
the filter basin with double sized windows and relocations, the maximum concentration of chlorine gas
was predicted O0.11ppm. It is known that the window size and its locations in a filter basin of the
purification plant are important factors to reduce the concentration of chlorine gas in the indoor.
Key words: filtration basin, water treatment plant, ventilation characteristic, CFD.
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<Fig 2> Computational Model
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<Table 1> Boundary Conditions of Case 1

Boundary . Mass o
condition Locations Values Fraction [[%]/Dh[m]
w_door u=-0.3 Cl: 0.0 5.0/2.05
Inlet w_windows [m/s] air: 1.0 5.0/0.75
- U 5.0/0.33
e_door
- ) . - 5.0/2.05
Outet e e | Tarto 500075
" P S 5.0/0.33
n_windows
. —7
Mass water-air interface 6.0x107" [kg/m's] cle: Q',15x10 5.0/4.75
flow Inlet air: 1.0
e_wall, w_wall,
Wall n_wall, roof, no-slip - -
water—air interface
<Table 2> Boundary Conditions of Case 2
Boundary . Mass o
condition Locations Values Fraction 1[%]/0n[m]
w_door ) 5.0/2.05
Inlet w_windows u=-0.3[m/s] gf 10 (? 5.0/1.71
U 5.0/0.75
e_door
- . _ 5.0/2.05
. 7
- P S 5.0/0.75
n_windows
. —-7
Mass water—air interface 6.0x10™"" [kg/m's] o2 QZ15X10 5.0/4.75
flow Inlet air: 1.0
e_wall, w_wall,
Wall n_wall, roof, no-slip - -
water—air interface
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<Fig 4> Concentration Distribution of Chlorine Gas(Case 1)
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<Figure 6> Concentration Distribution of Chlorine Gas(Case 2)
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