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SOLINDARITY is an EU-funded project with the aim to develop
and demonstrate the feasibility of an integrated Solar Energy-based Heat
Upgrade System (SEHUS) for the deep decarbonisation of industrial processes
with temperatures up to 280°C.

SEHUS combines High Vacuum Flat Solar Panels (HVFPs), High-
Performance Photovoltaic Panels (PV), a novel High-Temperature Heat Pump
(HTHP), Thermal Energy Storage (TES) and Waste Heat Recovery (WHR).

The system is being validated across three industrial sectors, food and
beverage, pulp and paper, and rubber and plastics, located in different
European climates in Germany, Greece and Italy.

Thermal processes are central to many food production lines,
particularly frying, pasteurisation, sterilisation and drying.

The SOLINDARITY pilot site for the food sector is located at Lorenz, in Germany,
one of the leading producers in the European snack market. Nuts are
processed through a continuous frying system. The nuts pass through hot oil,
where moisture is evaporates through heat, giving them their final texture and
quality.

This process requires a constant and reliable supply of high-temperature heat.
Currently, this heat ismainly providedby a natural gas boiler,
which operates 24 hours a day, five days a week, typically at around 70% of its
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capacity, with higher production levels during peak demand periods such as
holidays.

In addition, the facility uses a combined heat and power unit from
SOKRATHERM, which produces both electricity and heat. Part of this heat can be
reused in the frying process, helping to improve overall energy efficiency.

Overall, the system reflects a typical food processing setup that relies heavily
on fossil fuels to maintain continuous, high-temperature operations.

This typical configuration reflects broader challenges across the food and
beverage industry, including a strong dependence on fossil fuels, exposure to
high and volatile natural gas prices, and increasing costs linked to carbon
pricing under the EU Emissions Trading System (ETS). At the same time,
producers face growing pressure from retailers and consumers to deliver low-
carbon products, while maintaining strict requirements for process stability
and food safety. As a result, the sector needs reliable renewable heat solutions
capable of delivering high temperatures without compromising continuous
and stable operations.

Figure 1. Lorenz demo site, located in Kreba-Neudorf, Germany
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SEHUS addresses these challenges through system integration rather than
standalone technology substitution.

Renewable heat supply,since the solar thermal panels generate
pressurised hot water up to 150°C.

High-temperature upgrade.The reverse Brayton high-temperature
heat pump can elevate temperatures up to 440°C, enabling supply of
process heat up to 280°C, compatible with thermal oil heating systems.

Integration with existing thermal oil circuits. SEHUS is designed to
integrate with existing infrastructure, reducing the need for major
process redesign.

Waste heat recovery. Recovering and upgrading waste heat from the
process improves overall energy efficiency.

Enhancing system flexibility. Thermal energy storage allows better load
management, reduces dependence on fossil-based
backup systems and increases resilience during high-demand
production periods.

Synergy with CHP units. Integration with existing combined heat and
power systems (such as the SOKRATHERM BTTP) enables an optimised
dispatch between electricity, recovered heat and upgraded heat; and
improves the overall system efficiency.

This project has received funding from the European Union’s Horizon Europe Framework Programme under grant
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The integration of SEHUS in food and beverage processes offers a combination
of environmental, economic and strategic advantages.

Emission reductions are one of the main advantages of the system, as it
enables a significant decrease in natural gas consumption and lowers CO,
emissions per tonne of product, supporting companies in meeting their
emission reduction targets.

In terms of energy cost stability, the integration of renewable heat sources
helps reduce exposure to fossil fuel price volatility while improving long-term
cost predictability.

The system also enhances operational resilience by diversifying heat sources,
increasing flexibility during periods of high demand, and reducing the risk
associated with fuel supply disruptions.

From a market perspective, it strengthens competitive advantage by aligning
with retailer sustainability requirements, improving the environmental footprint
of products and positioning companies as innovative and climate-forward
producers.

Finally, SEHUS supports regulatory alignment by contributing to EU climate
neutrality goals, helping companies prepare for increasingly stringent
industrial emission regulations and reducing exposure to carbon pricing
mechanisms.
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At this stage of the project, the following preliminary results can be reported:

The solar thermal panels as a renewable heat supply will have a heat
capacity of approx. 300 kW and will be able to provide pressurized water
at approx. 150 °C.

The thermal energy storage tank with a capacity of 10 m? will decouple
heat generation from the solar thermal heat use by the reversible
Brayton high-temperature heat pump (Brayton HTHP). In addition, the
solar thermal heat generated can support the space heating system,
thereby improving the overall efficiency of the SEHUS.

The reverse Brayton HTHP uses electrical energy from a new type of
photovoltaic system and recovered waste heat from the frying process
and additional solar heat as a heat source and will generate
temperatures of up to 400°C after the compressors. With 4 turbo units
connected in parallel, the Brayton HTHP will have a total thermal output
of approx. 600 kW, increase the return flow of the thermal oil heating
system by up to 10°C and thus provide up to 50% of the thermal energy
for the fryers.

As part of the planned SEHUS system control, the improvement of
system flexibility will be designed and implemented through thermal
energy storage, among other things, which will enable optimized
operation.
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