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Introduction of Hydrogen Refueling Station with Photovoltaic Modules
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ABSTRACT

An experimental hydrogen refueling station using
solar radiation has been built in order to propose a
solution for energy and global environmental issues. The
system total efficiency of 6.5% is achieved by using an
electrolyzer with a newly composed catalyst. As aresult,
it is predicted that this would produce enough hydrogen
to drive afuel cell vehicle for 10 000 miles per year with
8kW capacity from photovoltaic modules. Also, CO,
emissions for production of hydrogen per unit were
reduced to one-fifth by employing a CIGS thin film
compound photovoltaic module, as compared with a
single-crystalline Si photovoltaic module. The hydrogen
refueling station has enabled to demonstrate a form in
which future hydrogen production may appear, as well
as a design indicating the hydrogen society is coming
closer.
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Fig. 1 External view of Hydrogen Refueling Station
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Fig. 2 Design image sketch

Table 1

Major specifications

Iltem

Specification

Hydrogen generation

2Nm?%h (Max.)
2 278Nm°®/year

System efficiency

6.5%

Unit size (L x W x H)

600 x 600 x 1200
(Electrolysis unit & Dispenser unit)

Storage volume

110 Nm?®

Charge pressure

35 MPa (Max.)

Charge system

Pressure gap

Energy source

Photovoltaic modules 8.4kW
Grid power (aux.)

Type of electrolysis

Solid polymer electrolysis membrane

Input material

Tap water

Purity of hydrogen

99.9999% (without water)
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Fig. 5 Scene of refueling for FCX
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Table 2 Improvement of energy consumption

prototype current
Eleclttroly3|s 15.8 % 4%
oss
Power
conversion & 38.4 % 21.8%
accessory
Compressor & o .
dehumidifying 24.2% 19.2%
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