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The Empirical Models of the Energy Sources
in a Hybrid Fuel Cell Propulsion System for Scooter
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Abstract

This paper presents empirical models of energy sources in a development of a hybrid fuel cell
propulsion system for a scooter including a 1.2 kW proton exchange membrane fuel cell, a sealed lead
acid battery and a supercapacitor. Parameters of each energy source model were determined by testing
which implemented by programmable electronic load. For the purpose of the reliability to apply these

energy source models, a set of selected driving cycles load were used to assess the accuracy of the energy
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a 3.4% error in the prediction of the fuel consumption, and the

is 5.4%. The battery model shows a 2.1% error in prediction of

the state of charge, and the maximum error of the voltage prediction is 5.7%. The supercapacitor model

shows that the voltage prediction that indicates the state of the stored energy has 2.0% error. In

conclusion, the assessments show that the energy source models presented have adequate accuracy and

can be applied to the design of the hybrid fuel cell propulsion system.
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