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System design and experimental assessment of multiple energy
supply station for green vehicles
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ABSTRACT

Title : System design and experimental assessment of multiple Pages : 78
energy supply station for green vehicles
School : National Taiwan Normal University
Department : Energy Applications and Vehicle Technology,
Department of Industrial Education.
Time : July,2014 Degree : Master
Researcher : Jian-Hao Chen Advisor : Yi-Hsuan Hung

This research mainly constructs a vehicle-used multi-energy supply system
including electric energy, air energy and hydrogen energy for the purpose of providing
various energy sources. First, the electric system consists of the fast charger, normal
charger and exchangeable batteries for three mode selections. The high-pressure air
system consists of: low-pressure air storage, pressure-boost device and the high-
pressure air storage. The low-pressure air delivered to the high pressure tank via the
pressure boost device. Therefore, two modes can be selected: high-pressure air supply
and high-pressure tank exchange. For the hydrogen energy system, a hydrogen producer
and a high-pressure hydrogen tank are provided for the hydrogen supply. Two modes
are selected: hydrogen rapid supply and metal-hydride exchange.

For the mechatronics, the electric supply station consists of 6 connections for
fast/normal chargers; for the high-pressure air system, 110 ACV power is provided for
the on/off of air flow. The air flow system separates into three paths with three quick
connectors. For the hydrogen energy supply, the control elements receives 110 ACV
for the on/off of hydrogen flow. By a switch design, users can select the supply modes.

The station was covered with explosion-proof box. A fan was mounted for the
force convection in order to avoid overheats of elements. Next, green vehicles were

used for demonstration operation to proof the effect of the energy supply of the station.



This research shows that it can provide multiple-type energy sources so that the number
of supply stations can be reduced. The green vehicle can be easily charged for the long
range mileage. The energy flow among three stations and the supervision system will

be developed in the future.

Key words: green energy, mechatronics, system design, energy-saving vehicle, multi-

energy supply station
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