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Impact Damage
Carbon Fiber Resistance Form

Weight efficiency wt% 4.5 6.0 9.0 Composite Shell
(usable specific energy) (kWh/kg) | (1.5) | (2.0) | (3.0)

Parameter Unit 2005 | 2010 | 2015

Glass Fiber
Composite Shell

Volumetric efficiency kgHym’ | 36 45 81
(usable energy density) (kWh/L) | (1.2) | (1.5) | (2.7)
Storage system cost $/kg Ha 200 133 67 /.—~

. 'd
Cycle life (1/4 tank to full)| cycles 500 | 1000 | 1500 bl
Refueling rate kg Hy/min | 0.5 1.5 2 Aluminum End Nozzle PE/Clay Nanocomposite Liner
Loss of usable hydrogen (g/hr)/kg 1 0.1 0.05

Table 1 DOE Hydrogen Storage Target Fig. 1 Schematic diagram of composite
cylinder(Type 4)
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