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There is great interest in optimizing all the steps of the ethanol production and the development of reliable mathematical models is essential for the effective design and high performance operation of bioprocesses. Phenomenological models can be developed considering industrial conditions, but changes happen normally in an industrial unit invalidating the prediction of the model in different conditions. Taking this into consideration the objective of this work is to develop a model for an alcoholic fermentation process with multiples stages in a simple and rapid way. A hybrid neural model was developed, combining mass and energy balances with neural networks, the functional link networks (FLN), which describe the process kinetics. The obtained structure has a good non-linear approximation capability and the estimation of the network weights is linear. As the proposed model is able to adjust to kinetic and environmental changes, it is suitable for use in the development of optimization strategies for the bioreactors. Thus, the training is fast, require low computational effort and convergence is guaranteed. The simple structure of the FLNs allows the easy and rapid estimation of network weights and, consequently, the use of the hybrid model in an adaptive form to be used for posterior optimization and control applications.

