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CFD Analysis and economic evaluation of the impact of NOx removal

due to TiO2 photocatalyst on air quality in street canyon
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In urban area, roadside air pollution in street canyon still exists. In order to reduce NOx concentration in the canyon, NOx

removal using TiO, photocatalyst is sometimes proposed. In this study, the effectiveness of installation of TiO2 photocatalyst

was assessed by using CFD simulations and economic evaluation. In this study, a CFD model was used to simulate roadside

air quality in idealized street canyon. I conducted a set of air quality simulations using the CFD model with different

installation position and range of TiO, photocatalyst panel, and economic evaluation of the influence of them on air quality

in the street canyon was conducted. The results showed that the highest concentration of NOx occur on the wall surface

facing the emission source and located on the windward side. In addition, cost benefits of air purification by TiO,

photocatalyst are smaller than the installation cost in all cases.
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Fig. 3 Wind vector and concentration (z = 1.25)
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Fig. 7 Concentration of pollutants on each wall number
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Fig. 5 Wind vector and concentration (y = 190)
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Table 2 Amount of NOx removal and photocatalyst area

in each calculation case

Case name Amount Photocatalyst area
of NOx removal (m?)
(9

PP All 1.10x 108 25600

PP All Half 7.67X10° 12800

PP All Quarter 5.23X10% 6400

PP East 5.73X10% 12800

PP West 5.31Xx10° 12800

PP West Quarter | 2.42X<10° 800

Table 3 Benefits of NOx removal and costs of TiO> photocatalyst

installation in each calculation case

Case name Benefits of Costs of TiO2
NOx removal photocatalyst installation
(X 10*yen) (X 10*yen)

PP All 3224 12800

PP All Half 224.1 6400

PP All Quarter 152.8 3200

PP East 167.4 6400

PP West 155.0 6400

PP West Quarter | 70.8 400
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