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In Europe about 50% of energy is used for heat and cooling applications [1]. A large fraction of that
required for industrial applications (about the 30%) is used to produce heat at low temperatures
(below 150 °C) [2], and is mainly produced by the combustion of natural gases. The road to an
industrial transition to clean energy requires producing such heat from renewable sources.
Evacuated flat panels (EFP) have an extremely high solar energy conversion efficiency and can play
a fundamental role in this transition [3]: the high vacuum insulation allows to reduce convective and
conductive losses and to increase the overall conversion efficiency achieving unparalleled working
temperatures and solar conversion efficiencies [4-6].
We present concepts to lay the foundations for the development of a next-generation of nonconcentrated solar collectors such as pure thermal collectors and hybrid photovoltaic-thermal (PVT)
solar collector. Such new EFPs will be capable of generating heat throughout the year at medium
temperature grades (where the main technological challenges lie) and ensure efficient production of
electricity. Thus, these devices are capable of serving industrial-scale applications of multi-energy
systems, including heating and cooling systems as well as the generation of hydrogen for efficient
energy storage.
The prospect of solar thermal energy is the dominant engine of the new proposed PV-T designs
which aim at the full exploitation of the solar spectrum. They are in fact designed to serve energy
systems in which thermal energy is or can constitute an important part of the overall energy load on
the application side (consumption). In parallel, by smartly and efficiently integrating photovoltaics,
the proposed hybrid solar systems will be able to meet local electricity loads and/or to produce
hydrogen for energy storage.

