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Ultraviolet (UV) technology is a reliable and environmental-friendly solution for the water 
treatment, it also decreases the risk of exposure to carcinogenic disinfection by-products in our 
drinking water [1]. This technology is one of the alternatives for conventional chlorine 
disinfection units. Different type of UV photoreactors for water disinfection have been 
developed. But the design and operation of the UV photoreactors have not been systematically 
studied.  Several studies have shown great potential to use predictive modelling to analysis and 
optimise the design. 
Here we presented a high-fidelity multi-physics modelling capability that will predict and 
optimise the efficiency of UV photoreactors used for the water treatment. It simulated the 
coupled physics of fluid dynamics, particle transport, microorganism inactivation and radiation 
transport to accurately resolve the details of the kinetic, hydrodynamics and radiation. The 
multi-physics framework (WYVERN) [2,3], a Finite Element based CFD and Boltzmann 
simulator, is used for improve the design of UV photoreactors and maximise disinfection rate 
with minimal power consumption.  The simulation results provided detailed information on 
velocity profiles, reaction rates, absorbed doses. 
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