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Experiment on Reduction of Pollutants in Titanium Dioxide Photocatalytic
Ventilation System
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Abstract
In this study, titanium dioxide photocatalyst was applied to the ventilation system to reduce particulate matter
and nitrogen oxides (NOx), which are representative indoor harmful substances. A reaction device capable of
installing an ultraviolet lamp was designed and manufactured so that the pollutant decomposition effect of the
titanium dioxide photocatalyst identified through previous studies could be applied indoors. The reaction
device was used on the indoor ventilation system and applied to the Mock-Up test. As a result of the Mock-up
test, the NOx reduction performance according to the change in air volume once per hour and five times per
hour was confirmed. As a result, it was confirmed that as the number of ventilation increases, the NOx reduction
time decreases proportionally, and the reduction performance increases.
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Fig. 5. Mock-Up Experimental Schematic

Table 1. Mock-Up Overview

Size (W x H x D) (m) 0.65x1.15x1.75

UV Irradiance 20 W/mz
Temperature 25+ 2.5°C
Humidity 50% + 10%
Measurement Gas Mixed NO & Air
Gas Concentration 1.00 ppm = 10%
Measurement Interval 1 min
Number of Experiments 3 times
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Table 3. Mock-Up Test Result — 1 (Once per Hour

Ventilation)
Contents Values
Table 2. Calculated Wind Speed According to the Start Concentration (ppm) 1.008
Number of Ventilation Minium Concentration (ppm) 0.562
5 ; i q q Reduction Concentration (ppm) 0.432
Number of Ventilation Wind Speed (m/s -
p (m/s) Reduction Rate (%) 44.25
One turn per Hour 0.046 m/s Time to Reach Minimum 230
Five turns per Hour 0.23m/s Concentration (min)
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Fig. 6. Concentration Reduction Experiment Result Applied Once per Hour of Ventilation
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Fig. 7. Concentration Reduction Experiment Results Applied 5 Times per Hour of Ventilation

Table 4. Mock-Up Test Result — 2 (Five Times Hour

Ventilation)
Contents Values
Start Concentration (ppm) 0.986
Minium Concentration (ppm) 0.548
Reduction Concentration (ppm) 0.483
Reduction Rate (%) 44.42
Time to Reach Minimum 70

Concentration (min)
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