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Table 1 Exhaust and supply air parameters under different conditions

T HERFRUHY GRC-h HERRE/ (mes™) T A L% HHRAE (m-s™)
4-0 4 3.58 0 0
4-60 4 3.58 60 8.60
4-75 4 3.58 75 10.75
4-90 4 3.58 90 12.90
5-0 5 4.48 0 0
5-60 5 4.48 60 10.75
5-75 5 4.48 75 13.44
5-90 5 4.48 90 16.12
6-0 6 5.37 0 0
6-60 6 5.37 60 12.90
6-75 6 5.37 75 16.12
6-90 6 5.37 90 19.35
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(a) BFHAE0% (b) BTF#HALL60% (c¢) BTFHMELT5% (d) BF#HMAE90% 0.2

3 HERHTIRECY 4 U0 b ANIEES TR KCELAE 1.5 mois I

Fig. 3 Velocity field on plane of 1.5 meters under different ion new wind ratio when

(a) ETHMEL0% (b) BTFHRE60% (¢) BETHIELT5% (d) BT HAE90% 0.2

number of exhaust ventilation is 4 times per hour

B4 HERISREON 5 Cht, AFRE B AR 1.5 m @ i 8 7

Fig. 4  Velocity field on plane of 1.5 meters under different ion new wind ratio when

number of exhaust ventilation is 5 times per hour
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Fig. 5 Velocity field on plane of 1.5 meters under different ion new wind ratio when

number of exhaust ventilation is 6 times per hour
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Fig. 6 NH; concentration field on plane of 1.5 meters under different ion new wind ratio

when number of exhaust ventilation is 4 times per hour
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K7 HERSIRECR 5K bt SRR T3 RELAE 1.5 m &P 0 NH; K
Fig. 7 NHj concentration field on plane of 1.5 meters under different ion new wind ratio

when number of exhaust ventilation is 5 times per hour
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8  HEHTIKEY 6 Uk -h's ANIEES TR KUELAE 1.5 mo i (11 NH; K23
Fig. 8 NHj concentration field on plane of 1.5 meters under different ion new wind ratio

when number of exhaust ventilation is 6 times per hour
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Fig. 10  Air-age field on plane of 1.5 meters under different ion new wind ratio when

number of exhaust ventilation is 4 times per hour
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Fig. 11  Air-age field on plane of 1.5 meters under different ion new wind ratio when

number of exhaust ventilation is 5 times per hour
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Fig. 12 Air-age field on plane of 1.5 meters under different ion new wind ratio when

number of exhaust ventilation is 6 times per hour
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Table 2 NHj; average mass concentration under different conditions mg-m™
B ANF T
KA E
4-0 4-60 4-75 4-90 5-0 5-60 5-75 5-90 6-0 6-60 6-75 6-90
P e
R 0.579 0.402 0.351 0.300 0.463 0.280 0.231 0.174 0.386 0.198 0.151 0.098
Ji KA
0.517 0.332 0.311 0.274 0.415 0.240 0.200 0.151 0.356 0.169 0.138 0.077
ZEiSE
b
- 0 0.191 0.239 0.287 0 0.191 0.239 0.287 0 0.191 0.239 0.287
IVAIER

15 AR A% S8 B HRTS R0 DRSO 2 SCRIBR RHRS ReR 1 5€ 30 IR 2 F KL G B8 Ak
HEXUEIR) NH; P 299K 5, BAR b T 5000 S LV FE ) NH P S99 BE T S 45 A 2 R RS Rk . A
KL BEARANHE XA NH5 P20 25 18, B 3 HE R SO 8 1 KU B ) 2508, R TS RO L 1%
ARRZEMN. ERMNE 15 7T LA, ESERHHG BRI AR, IR PHES R AL G E XA
EHTEFIERARSE 1R E HE KON B 737 KB B, BR SRS R AW K, X R
R RS RO L5 75 18 T KRR S T R R0 5 TS e HERR VR . TR, AR T AR G HE
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Fig. 15 Two kinds of contaminant removal efficiency under different ion new wind ratio
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Table 3  Variance analysis of deodorization and contaminant removal efficiency

febs K GeitHE Ryl A hE B1Ji F It (a=0.1)
BETHRAL 7.793 2 3.896 4.995
HERUH SR 3.058 2 1.529 1.960
RZEE 3.120 4 0.780 —
BT 1.615 8 — —
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s MR 16 AT 17 AT s

Fig. 16 Working area effective ventilation
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Ventilation and deodorizing effect of vertical ionizing air duct in dewatering
room under different air supply volume and exhaust volume

CHEN Siwei, LIU Xuefeng®, YANG Peng

School of Electric Power, South China University of Technology, Guangzhou 510641, China

Abstract Taking the ventilation and blowdown system of buried water treatment plant as the research object, foul
gas produced by sewage treatment seriously affects indoor and outdoor environment. The reasonable matching of
exhaust air volume and air supply volume in the ventilation system is essential for the improvement of air quality
inside the plant area. Take the dewatering room which has the worst air quality as an example, numerical simulation
of the traditional air supply model and the situation of different air flow within the ion wind from the sides of vertical
tubes were made. And simulation analysis was made from the perspective of velocity field distribution, area ratio of
ammonia sensitive concentration, mean air age in the work area , and ventilation deodorization effect. The results
showed that relative to the traditional air supply mode, the effect of the composite air supply mode on the improvement
of the air quality of the dewatering room can be more significant. Increasing the exhaust air volume and the fresh air
ratio can effectively reduce the indoor odor concentration and improve the contaminant removal efficiency. Improving
fresh air ratio can have a more significant impact on improving the contaminant removal efficiency, and it can give

the staff a better sense of wind and fresh air.
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