Hybrid systems. More and more hybrid
system solutions of all kinds in the field of
solar cooling will come onto the market.
They will offer high CO2 savings in small to
medium cooling capacity ranges with good
economic efficiency. There will be solutions
with better efficiency and profitability in the
area of medium-temperature systems
(solar collector temperatures around
160-180°C) and double-effect absorption
chillers. And with their smaller solar fields
and lower heat rejection capacities, these
systems have an investment advantage
of up to 40% compared to conventional
solar cooling systems.

Market trends. There is increasing
recognition that PVT (PV and Solar Thermal
collectors combined) systems can deliver
heat and electricity to homes as well as
commercial and industrial buildings. And
with this recognition comes growth. An
estimated 3 million square meters of
PVT will be installed by the end of
2021 as more examples of the technology
at work continue to bolster this growing
solar application. It is expected that more
companies will be displaying their innovative
PVT solutions and that the certification and
official testing of PVT collectors will be easier
and less costly for manufacturers.

Viable solar option. PVT glazed
collectors are well suited for providing
domestic hot water year round and
delivering lots of electricity during sunny
days for onsite use. In combination with a
heat pump, unglazed PVT collectors provide
the source of heat and some part of the
electricity to run the heat pump, increasing
the total solar fraction covered. Planners and
installers will be considering the use of PVT
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As 2020 comes to an end and 2021 begins, our team of SHC Task managers want to
share some trends they see in their fields of expertise. We hope that by taking the
time to stop and think about where solar thermal is headed, we can stay one step
ahead of the technological advances and market changes.

to maximize the use of a roof, at least at the
offer level when dlients ask for PV.

Lighting solutions. An integrative
approach to lighting solutions in an indoor
environment is picking up speed. After

the technology transition to LED lighting,
“Ledification,” and a better and new
understanding of human lighting needs, the
integration of electric lighting and
daylighting will continue to be assessed
and advances made.

New alliances. Market actors once on
opposite sides are building new partnerships.
Luminaire manufacturers are teaming

up with facade (glare protection and sun
shading) and building automation suppliers.
They are striving for better user-
centered lighting while at the same time
focusing on energy savings. For instance,
new control concepts will improve lighting
by positioning lighting directly in the field

of view in workplaces rather than at some
remote spot on the facade ceiling.

Standardization and certification. In
2021, we will probably see revisions to the
main documents on lighting requirements
(e.g., EN 12464-1) that introduce more
differentiated requirements. Broadly used
lighting design tools are expected to enhance
daylight modeling capabilities, thus
supporting practitioners in implementing
integrative lighting solutions.

Energy management system (EMS).
The coupling of different heating grids or
the (frequently decentral) integration of
renewable energy systems often leads

to cross-ownership of an energy system,
which raises the question, “How can we
operate these systems optimally?” One
answer is an optimization-based
predictive supervisory control and a
specific simulation that investigates different
operating strategies. For example, social
optimum could reduce the overall operating
costs of a renewable district heating system
by 9% and the overall CO2 emissions by
45%.

Model predictive control for large-
scale absorption heat pumps. Varying
operating conditions, as typically occur in
solar district heating and cooling systems
throughout the day and the year, are
challenging for absorption heat pump
systems. They can result in persistent
actuator saturation, which in turn reduces
their control performance. One advanced
control strategy, the model predictive
controller (MPC), could reduce these
periods of actuator saturation and limit
their negative effects on absorption heat
pump systems. A MPC control strategy’s
advantages can be appreciated when
compared to a conventional Pl controller
using an absorption heat pump system
simulation model and a solar cooling
configuration with similar load profiles.

Concentrating systems for district
heating integration — new Task
concept. One insight from SHC Task 55
is that, aside from Denmark, many district
heating systems are still operated with
supply temperatures over 80 - 100°C,
thus making it hard to transfer Denmark’s
solar district heating (SDH) concepts
worldwide. These high temperatures are
needed by the connected consumers
(e.g., radiator heating systems) and allow
for high heat storage capacity while having
small mass flows (high exergy networks).
Unfortunately, high-temperature heat is

continued on page 2!
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