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PROJECT TARGETS

Target source Parameter Unit Target

Achieved to 
date by the 

project Target achieved?

SOA result 
achieved to date 

(by others)
Year for reported 

SOA result

AWP 2018

Demonstrate the process 
at a realistic scale and 
under realistic working 
conditions, using existing 
solar demonstration facility 
(> 200 kW range)

kW/reactor 250 150 250 2018

Durability cycles 1 000 430 602 2018

Achieve heat recovery rates 
of high-temperature heat in 
excess of 60 %

% 60 46 N/A 2018

Water-splitting redox 
material durability cycles 1 000 400 600 N/A

Solar-to-fuel efficiency % > 5 % in field tests 6.60 5 2017

PROJECT AND GENERAL OBJECTIVES
The Hydrosol-beyond project is a continuation 
of the Hydrosol-technology series of projects, 
which focus on using concentrated solar power 
to produce hydrogen from the dissociation of 
water through redox-pair-based thermochem-
ical cycles. Hydrosol-beyond is an ambitious 
scientific endeavour aiming to address the 
major challenges and bottlenecks identified 
during previous projects and to further boost 
the performance of solar hydrogen production 
technology through innovative solutions that 
will increase the potential of the technology’s 
future commercialisation.

NON-QUANTITATIVE OBJECTIVES
•	 Heat recovery.
•	 Minimisation of the parasitic losses mostly 

related to the high consumption of inert gas.
•	 Improvement of reactor design.

PROGRESS AND MAIN ACHIEVEMENTS
•	 Stable NiFe2O4 lattice structures have been 

produced.
•	 The durability of the NiFe2O4 lattice struc-

tures has reached 430 cycles, but not end of 
life. The material is still operating at a stable 
performance.

•	 A small-scale hybrid ceramic/metallic 
heat exchanger has been constructed and 
tested. The results were taken into account 
in the development of the full-scale heat 
exchanger.

•	 The production of NiFe2O4 lattice structures 
for application on the tubular solar reactor 
at the solar platform has been scaled up.

•	 A scaled-up hybrid ceramic/metallic heat 
exchanger has been constructed and inte-
grated into the solar platform.

•	 The indirectly irradiated tubular solar reactor 
was operated under suboptimal conditions. 
The hydrogen production was at the same 
level as in the directly irradiated solar cavity 
reactor.

FUTURE STEPS AND PLANS
Operation of the Hydrosol solar platform with 
integrated heat recovery system will take place.

http://www.hydrosol-beyond.certh.gr/

