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Optimization of energy consumption in drying of sugar beet pulp by
response surface methodology and genetic algorithm

Maryam naghipour', Mohammad Hosein Aghkhani?, abbas rohani® and Khalil Behzad*

1,2,3. Biosystems Engineering Department, Ferdowsi University, Mashhad, Iran
4. Department of Food Sciences and Technology, , Ferdowsi University, Mashhad, Iran

Abstract

Drying sugar beet pulp is one of the most energy consuming steps in the industry. Due to the importance of energy
consumption in industry and its effect on production costs and negative environmental effects, in this study the effect of
slice thickness in the range of 3 to 6 mm, cutting angle between 0 to 90 degrees and preheating time between 3 to 15
was investigated on the energy consumption during drying pulp. For this purpose, the response surface method in the
form of Box-Behnken design was used to design experiments and modeling the process. The results showed that the
quadratic model with 98% efficiency in predicting energy consumption based on the studied variables is better than
other models. The results showed that the effect of thickness and cutting angle are significant on energy consumption
(P<0.05). Optimization of the quadratic model by GA showed, the best conditions for reducing energy consumption was
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obtained preparing slices at 3 mm thickness and zero degrees direction with applying preheating at 3.5 minutes. Using
this method, energy consumption is reduced to 3.9 kWh.

Key words: Drying, Energy, Modelling, Response surface methodology, Sugar beet pulp
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