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At present renewable energy is attracting interest as the world’s energy consumption increase because renewable energy technologies are clean source which can reduce air pollution produced from using fossil fuel. Fuel cell is a one efficient technology to convert chemical energy into electrical that are simple, environmentally friendly, and low emissions. Researching the potential of glucose as a fuel is of great interest due to it is abundant in nature, the possible savings in production costs and the formation of non-toxic products. In this work, one-dimensional and three-dimensional mathematical modeling of direct glucose fuel cell (DGFC) with anion exchange membrane (AEM) was developed under unsteady state and non-isothermal conditions by MATLAB. The model considers the mass transport, heat transfer, and momentum balance through the anode and cathode electrodes and anion exchange membrane (Fuma-Tech), together with reaction kinetics and ohmic resistance effects through the catalyst layer (Pt-Bi/C at anode and Pt/C at cathode), to predict current-cell potential characteristics of DGFC and validate the model by comparing model predictions with experimental data in order to study the effects of glucose, potassium hydroxide and oxygen feed concentrations, operating temperatures, pressure, layer porosity, and membrane thickness to obtain the optimum condition that provide maximum performance on DGFC.
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