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Design of Transformer Turn-ratio with the
Considerations of Charging and Discharging
Efficiency in Bidirectional DC-DC Converter for
EDLC

Hak Soo Kim

Department of Electrical Engineering, The Graduate School,

Pukyong National University

Abstract

This paper describes the design of a transformer turn-ratio with the
consideration of converter efficiency. Usually, the turn-ratio is determined
according to the input-and output voltage level of the converter. However,
in case of energy storage system with supercapacitor, the supercapacitor
vaoltage varies widely. In this case the turn-ratio can be determined with
the maximum supercapacitor voltage. This paper suggests a new design
method for the turn-ratio with the considerations of not only the
maximum voltage but also an efficiency of the power converter. A 3-kW
bidirectional DC-DC converter with transformer is designed for a
superapacitor which has the voltage variation range of 50-80V. Swithching

characteristics and on-state V-1 characteristics of all the switches charging
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and discharging models. Through the analysis and simulation it is found
that the most avaliable turn-ratio is 400:100 for the maximized converter
efficiency. It is expected that the proposed method can be used for a

high efficient power converter design.
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