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There have been tremendous efforts in recent years to develop high-efficiency
vehicles. Hydrogen fuel cell vehicles (FCVs) have grown in popularity due to
their high energy conversion efficiency compared to other vehicle types.

First, a baseline, steady-state curve was obtained for FC performance. The |V
curve was generated by sweeping across various voltages. The efficiency
drops with time, so further optimization was necessary to retain high efficiency.

The previous analysis was dependent on constant power output of the fuel
cell using a DC/DC converter and supercapacitor storage system. An active
converter would change the FC voltage to match the supercapacitor voltage.

The Duke Electric Vehicles team is focused on developing high-efficiency However, this is not 100% efficient, as shown below.

vehicles, including both battery electric vehicles (BEVs) and FCVs. On July 21,
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series. The voltage ranged from 15.5 — 16V, within the FC operating range.

The three types of losses are activation energy,
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able to use a large compressed hydrogen tank to ensure constant flow.
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The critical variable to optimize is humidity. Increased humidity in the
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they are compact and lightweight. A Horizon 100W FC was used for this study.

car to break the Guinness World Record for fuel efficiency at 14,573 MPGe.



