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Abstract

Estimation of the friction coefficient in pipes is very important in many water and wastewater engineering issues,
such as distribution of velocity and shear stress, erosion, sediment transport and head loss. In analyzing these
problems, knowing the friction coefficient, can obtain estimates that are more accurate. In this study in order to
estimate the friction coefficient in pipes, using adaptive neuro-fuzzy inference systems (ANFIS), grid partition
method was used. For training and testing of neuro-fuzzy model, the data derived from the Colebrook’s equation
was used. In the neuro-fuzzy approach, pipe relative roughness and Reynolds number are considered as input
variables and friction coefficient as output variable is considered. Performance of the proposed approach was
evaluated by using of the data obtained from the Colebrook’s equation and based on statistical indicators such as
coefficient determination (R?), root mean squared error (RMSE) and mean absolute error (MAE). The results
showed that the adaptive nerou-fuzzy inference system with grid partition method and gauss model as an input
membership function and linear as an output function could estimate friction coefficient more accurately than
other conditions. The new proposed approach in this paper has capability of application in the practical design
issues and can be combined with mathematical and numerical models of sediment transfer or real-time updating
of these models.

Keywords: Friction Coefficient, Adaptive Neuro-Fuzzy Inference System, Colebrook’s Equation, Pipe
Relative Roughness, Reynolds Number.
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