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Directives for the design of cost-effective solar-fuel are required for deploying solar based technologies. Our first study considered sys-

tems which consisted of a photovoltaic device electrically connected to an electrolyzer, with the possibility of having a concentrator. Cost
optimal geometries were identified for different material combinations, leading to a practical cost of solar-hydrogen (S/H, Kg).
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Effects of geometrical integration on electrolysis |-V characteristics Solar concentrarion can lead to further cost reductions
8X1O_3 | | — l 1.2 1 | | | | 1 1 | | | | | | | | | | | 1200
| 11 41000
__ 08} 1800
- (@)
= <
5 i 206} 1600
~ O
s 3L F = Area Electrolysis/Area PV il =
- — PV T 04 1400
2r ---- F=0.001 : -
ul F,. = 0.0058 ; . 0.2 | | 1200
----- F=1 L IR
0 | I 4!:_1_ PP e & 0 - _ i I I I I I 0
0 0.5 1 1.5 2 2.5 1 1.1 1315 16 1.8 21 2327 3 36 4 52 68 73 14 15 17
v Solar Concentration Factor
Effects of geometrical optimization on H, production cost Various PV technologies can lead to comparable H, costs
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Conclusions: Next Steps: evaluate different levels of integration
(1) The PV dominates the price scheme for optimized PV/Electrolysis sys-
tems, accounting for 59-97% of the overall cost. "y

(2) Materials selection for the electrolyzer components does not signifi-
cantly affect the cost of hydrogen production.

(3) The implementation of solar-concentrators can provide additional cost
savings, if their base capital cost is lower than the cost reduction achieved
by the reduction in PV area.
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