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Abstract

From wood to coal and petroleum, mankind has used various fuel. Since using such
fuel, mankind has developed power source of mechanism. We obtain numerous
power from caloric force. Present energy supply is based on the fossil fuel. Fossil
fuel has high energy density and is convenient for transportation and storage. Human
being prepared countermeasure of energy economy, high energy efficiency and
substitution energy for limits of fossil fuel. High energy efficiency among them is
very important. This research will improve total output by physical exergy recovery
of LHa-fuel cell system.
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Table 1. Hydrogen storage

Fuel Volume | Weight
ue
(m*/GD | (kg/G])
Gasoline 0.026 30.7
Liquid Hydrogen| 0.124 12.3
Compressed
Hydrogen 0.407 640.8
(136atm)
Metal| T | o161 | 5403
.| Hydride
Hydri Mg:Ni
0.153 1352
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Fig. 1. Exergy of hydrogen
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Fig. 2. Fuel
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Fig. 3. Relation between turbine system
output and turbine pressure
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Fig. 4 Potential- current behavior of
PEM fuel cell
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Table 2. Electrode-kinetic and mass-transfer parameters for the PEMFC cell

Eo b R m n 1d ,
(V) mV/dec Qcm® Qcm’ (cm’/A) (A/cm®)
1.02 68.0 0.33 0.18 0.15 0.65
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Fig. 5 PEM fuel cell stack performance Fig. 6 Relation between turbine system
curve. net power output and fuel cell stack
current. (T2 -333K)
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Fig. 7 Relation between system net
power output and fuel cell stack current.
(T2 -333K)
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Fig. 8 Relation beween system net power
output and turbine inlet pressure.
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