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I n the last decades, the demands for energy increased a lot. Therefore, finding
new sustainable energy sources or improving the efficiency of the existing
ones became a goal for both researchers and industry. Since the solar energy is
free, clean and perpetual, it became a very good alternative to the conventional
energy sources. Converting the solar energy into useful energy is done based
on the photovoltaic effect (photovoltaic-PV panels) or absorbing the solar
energy and converting it into thermal energy (using solar thermal collectors,
STC). An alternative solution to convert the solar energy into useful energy
is the use of a solar thermoelectric generator, STEG, as an electrical energy
source. The TEG is also used in hybrid solar systems as a Co-generator and
also as a cooling system for the PV panels. There are many studies in literature
about the characterization of the STEG systems in normal or in concentrated
sunlight. Thereby, in medium concentrated sunlight (<50 suns) the STEG
system’s efficiency obtained was 3.35%. In this paper, the TEG was studied as
a STEG system but also as a part of a hybrid system (concentrated PV CPV-
TEG or CPV-TEG-PCM -phase change material) under medium concentrated
sunlight. All measurements have been done in Solar Technology Laboratory of
Paul Scherrer Institute (PSI), Villigen, Switzerland. The obtained efficiency of
the Bi2Te3 based STEG under 56 suns was 3.3% when the STEG was covered
with graphite sheet and 1.3% when the STEG was without graphite sheet. In the
hybrid systems, the obtained efficiency of the system components under 37
suns was ~23% for CPV and ~1.3% for TEG. The CPV-TEG-PCM hybrid system
was studied at maximum 27 suns. The efficiency of the system components
was ~23% for CPV and 1.7% for TEG.
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