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Introduction
Photo-electrochemical water-splitting has Integrated PEC devices, composed of an
the potential to significantly contribute to Integrated photovoltaics (PV) component
a future, sustainable energy economy if and an electrolyzer (EC) component, Pmtec‘riveshield7/
its  technological Implementation %, \,;,o\e allow to circumvent some of the
simultaneously meets four requirements: Yo & challenges imposed by solid-liquid Electrolyser
- - - . . - . - PV ar
1) High efficiency <> interfaces in traditional PEC devices, and
2) Low cost &% operate at higher efficiencies than
3) Stable long-term performance «° %, externally wired (non-integrated) PV-EC
- - . . ransparcn
4) Low environmental footprint ng" % devices. To make the device COSt  chamels
We coupled a 0D performance model, competitive, concentrated irradiation is
Incorporating degradation, to economic employed. We utilize multi-physics
and sustainability inventories in order to modeling to propose a novel integrated
. prOVIde holistic deSIQn gmdellnes. deSIQI’], shown In Fi1g. 1. Fig. 1 Schematic of integrated PEC demonstrator device. )
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Results — Holistic design guidelines Results — Multi-physics modeling
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profitability, sustainability, and efficiency.

Devices using concentrators and Ill-V based PV cells show the best tradeoff between

\- / When operating in region 11, the mass flow rate allows for controlling of the operating

4 ) point and acts as a controlling parameter to counteract degradation effects. Smart

REfe I'ENCeS thermal management - which iIs possible due to the integrated nature of our device
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