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Ozone control and concentration prediction model in high voltage electrostatic
coupling catalysis for indoor air purification

LI Bangjun,FAN Zeyun,ZHANG Yi,SHI Jianwei, SHANGGUAN Wenfeng
School of Mechanical Engineering, Shanghai Jiao Tong University , Shanghai 200240 , China

Abstract  Electrostatic precipitators have attracted tremendous attention for air purification due to their high PM
2.5 removal efficiency and low pressure drop. However,drawbacks such as the generation of hazardous ozone in
high voltage modules in air purification facilities cannot be ignored. Therefore,in this study, methods for ozone
concentration control and prediction were studied. In the experiment,the ozone concentration was analyzed before
and after coupling of a high-voltage electrostatic module and catalyst module in airtight cabins with different di-
mensions. A practical prediction model of ozone concentration for indoor environments with electrostatic air
cleaners was established and further experiments were carried out for validation. The mass balance equations and
attenuation characteristics of ozone applied in the model establishment were based on an assumption of a well-
mixed air volume. Results showed that the coupled high-voltage electrostatic module and catalyst module could
effectively control the ozone concentration , keeping it below the safety limits for eight hours. It was concluded that
indoor ozone concentration could be effectively predicted using the prediction model. This should provide poten-
tial guidance for air cleaner design.
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Table 1 Main parameters of prototypes

S H HALR E A AL E B
AR ST 470 mm x 320 mm x 120 mm 850 mm x 130 mm x 300 mm
Hh P R 3.57m-s”! 1.59 m-s™!
A 84.82 m* - h~! 391.00 m* « h~!
T RS Pl B4R R A R 8.30 mg - h~' 27.95 mg - h~!
fE AR A e RS 192 mm x 96 mm x 12 mm 600 mm x 100 mm x 12 mm

S — R E PR 59.00% (12.1 C 82% RH) 37.90% (14 °C 74% RH)

B

i 383 500 h~! 5 430 600 h !
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Table 2 Experiment conditions
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Fig.3 Control effect of ozone in airtight cabin II
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Table 3 Required one-time removal of ozone with different air flow and ozone generation rate

Kt/ A KEHER/ (mg - h™")
(m*>-h™") 10 20 30 40 50
80 0.17 0. 47 0. 61 0. 69 0.74
160 0. 12 0.36 0.50 0.59 0. 65
240 0. 09 0.30 0.43 0.52 0.58
320 0. 07 0.25 0.37 0.46 0.53
400 0. 06 0.22 0.33 0.41 0.48
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