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Electromagnetic and Thermal Design Technology for Reactor Development —— by Takuji Kantou, Shinichiro
Yamamoto, Masayuki Katou, Tomohiro Keishi and Takanori Sawai —— Recently, global warming has become a
serious social problem. As an environmental measure, the automotive industry has been putting their efforts into the
development of environmentally-friendly automobiles such as the hybrid electric vehicle (HEV), plug-in hybrid
electric vehicle (PHEV), electric vehicle (EV) and fuel cell vehicle (FCV). To be popularized, these eco-friendly
vehicles should have high energy efficiency, as well as powerful acceleration equivalent to gasoline-fueled vehicle
quality; therefore, they require a high-power motor (higher voltage output). Consequently, a boost converter is
needed to increase the battery voltage for a high outputting motor. A converter is also necessary to recharge the
battery for the EV and PHEV from a household outlet. As the boost converter expands in application to various fields,
in order to reduce its size and cost, automakers are working to increase the drive frequency. At Sumitomo Electric
Industries, we are working to develop low-cost and compact reactors, one of the core components of the converter.
Computer Aided Engineering (CAE) environments for electromagnetic and thermal design, the foundations of reactor
development, were constructed to perform detailed design. With our original tool, we have been able to increase
consistency with measured values. This paper reports the contents of our development.
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