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Research progress of sludge rheology and numerical simulation
of mixing characteristics in anaerobic digestion reactors

Cao Xiuqin Yang Ping Zhao Zhendong
(Key Laboratory of Urban Stormwater System and Water Environment, Ministry of Education,

Beijing University of Civil Engineering and Architecture, Beijing 100044, China)

Abstract Sludge as a kind of non-Newtonian fluid, its rheological characteristics has a significant effect on
mass and heat transfer, material mixing and transport in the process of anaerobic digestion. The rheology proper-
ties, such as influencing factors, rheological models and measurement of sludge rheological characterization were
summarized. Due to the complexity of flow distribution in anaerobic digestion reactors and the opaqueness of
sludge, numerical modelling is a much effective approach to describe the flow distribution by combining computa-
tional fluid dynamics ( CFD) technology with the rheological parameters, instead of traditional experimental
methods. Thereby, it’ s of great value to demonstrate the current research situation concerning the application of
CFD technology on the anaerobic digestion and the choice of rotating blades handling during the mixing process.
Besides, the problems of numerical simulation applied in anaerobic digestion were also discussed. With further
study, the numerical modelling of biochemical reaction on the basis of sludge rheological and computational fluid
mechanics would provide more comprehensive and important technical measures for the process control of the
sludge anaerobic digestion.

Key words sludge; non-Newtonian fluid; rheological characteristic; flow field; numerical simulation
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