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Abstract: Ultraviolet (UV) disinfection has been widely used in water treatment. To ensure the
reliability of UV disinfection, sufficient UV fluence should be delivered in UV disinfector to meet the
standard requirement, in which the accurate determination of fluence is the key. Biodosimetry and
computational fluid dynamics (CFD) model simulation are the main methods for determining fluence in
UV disinfector. However, their testing principles, accuracy, cost, and applications are different, which
urgently need to be expounded with practical cases to provide references for domestic engineers and

technicians. Biodosimetry and model simulation were applied to determine the fluence in a U-shaped UV
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disinfector. Their testing processes were systematically explained. The results showed that the tested UV
disinfector achieved 2.74-lg, 2.38-lg, and 2.15-lg reductions of the challenge microorganism (i.e., MS2
phage), with biodosimetry determined fluences at 50.7 mJ/cm®, 44.1 mJ/cm®, and 39.7 mJ/cm® for flow
rates of 90 L/h, 106 L/h and 120 L/h, respectively. The results from CFD model simulation and
biodosimetry were in good agreement. Furthermore, the errors, advantages and disadvantages, application
objectives, potential optimization and improvement of the two methods were discussed. In practical

applications, various impact factors should be comprehensively considered, and the appropriate method
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should be selected to improve the reliability of UV disinfection.
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Fig.1 Schematic diagram of UV disinfector
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90 23.4 102.5 30.4 42.1

106 17.8 83.1 26.5 37.9

120 14.9 75.4 24.0 35.8
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