
Which are the SolarHub Challenges?

1/ Stock & Material Management of 
Solar Panel Production [Kalyon PV]

The Challenge

Efficient stock and material management is essential for smooth solar panel production. Delays in 
material supply, supplier changes, and logistical issues can disrupt operations. Without accurate 
inventory tracking, companies face either excess stock—tying up capital and increasing storage costs—
or material shortages that halt production. These disruptions reduce efficiency and profitability.

Current Status

The company currently uses a basic inventory tracking system and maintains regular communication 
with suppliers. However, forecasting and real-time monitoring tools are limited. Existing systems are not 
fully integrated across departments.

Technology Readiness Level (TRL)

8 – Systems and processes are operational but need improvement for better integration and predictive 
capabilities.

Expected Outcomes

Fewer production interruptions due to timely material availability

Reduced inventory costs and improved cash flow

Stronger supplier relationships through better planning and data sharing

Increased production efficiency and profitability

Impact on Operations

Poor material management causes delays, raises costs, and limits scalability. Excess inventory locks up 
funds, while shortages trigger costly emergency purchases. These inefficiencies reduce 
competitiveness and make it harder to respond to rising market demand.

Previous Actions

An inventory tracking system has been implemented to improve stock visibility and reduce excess 
materials. Key supplier partnerships have been strengthened to ensure timely deliveries. Further 
digitalisation and predictive analytics are now required to optimise performance.

About Kalyon PV

Kalyon PV is a vertically integrated solar technology company based in Türkiye, operating a flagship 
facility that combines ingot, wafer, cell, and module production all under one roof. The plant spans 
250,000 m² (111,000 m² indoor) and achieves over 90% domestic content in its manufacturing. Kalyon 
PV supplies panels for Kalyonʼs own large-scale solar plant projects—most notably the Karapınar Solar 
Power Plant, one of Europeʼs largest single-site solar facilities. The company also produces high-value 
solar cells for advanced applications, including satellite use.

Contact Point

Betül ŞEKERTEKİN TORUN

btlskrtkn@gmail.com 

2/ Integration & Control of Solar 
Heat with HTL [GUNAM]

The Challenge

One of the main industrial barriers in solar-aided hydrothermal liquefaction (HTL) systems is achieving 
smooth and reliable control between solar heat supply, thermal energy storage (TES), and HTL reactor 
operation. The HTL process requires stable conditions of around 300–350 °C and 20–30 bar for several 
hours — but solar input fluctuates with irradiance and weather. These variations can cause thermal 
instability, affecting process performance and fuel yield.

This challenge focuses on developing a smart, automated control system that can dynamically balance 
and coordinate the energy flow from parabolic trough collectors, storage units, and the HTL reactor. 
Predictive control algorithms, automated valves, and real-time decision systems are needed to decide 
when to store, bypass, or release heat.

Although identified by the research team at GÜNAM, this challenge directly responds to industrial 
requirements for scalable, cost-effective solar-aided HTL operation in the biofuels and waste 
valorization sectors.

Current Status

The system has been validated at laboratory scale with partial integration of solar thermal and HTL 
components. Advanced control logic and automation integration are under development.

Technology Readiness Level (TRL)

4 – Validated in laboratory environment; next steps involve pilot-scale integration and control testing.

Expected Outcomes

Stable and continuous HTL operation using variable solar heat

Reduced dependency on fossil-based backup heat sources

Higher overall system efficiency and process reliability

Pathway toward industrial-scale solar-fueled biocrude production

Impact on Operations

Solving this challenge will enable continuous, low-emission production of renewable fuels using solar 
heat. For industry, it means lower operating costs, greater energy autonomy, and enhanced 
sustainability credentials.

Previous Actions

Key technologies have been validated. Next actions include: Pilot and demonstration projects, and joint 
R&D proposals for EU, national, or bilateral funding calls.

About GÜNAM (ODTÜ-GÜNEŞ Energy Research Center)

GÜNAM — the Center for Solar Energy Research and Applications at Middle East Technical University 
(METU) in Ankara, Turkey — is the countryʼs leading solar energy research institute and one of the most 
advanced in the region. Its integrated research infrastructure covers the full solar value chain, from 
photovoltaics (PV) and solar thermal technologies to energy storage, hydrogen production, and hybrid 
energy systems. GÜNAM actively collaborates with industrial partners to bridge the gap between 
research and large-scale applications, providing pilot-scale facilities and technical expertise for 
technology validation and upscaling. Its work on solar-aided hydrothermal liquefaction (HTL) directly 
supports the development of solar-driven, low-carbon fuel production technologies, addressing real 
industrial needs for energy efficiency and process stability.

Contact

Onur Taylan

otaylan@metu.edu.tr 

3/ Digital Twin for Solar Biorefinery 
[GUNAM]

The Challenge

The solar biorefinery concept combines multiple components — solar collectors, thermal energy storage 
(TES), hydrothermal reactors, and feedstock handling systems — into one integrated process. However, 
scaling this system for industrial use is limited by the absence of digital tools that can simulate, monitor, 
and optimize all subsystems in real time.

The challenge is to design and implement a modular digital twin that can replicate the biorefineryʼs 
thermodynamic behavior, material flow, and energy efficiency under varying solar and operational 
conditions. This involves connecting sensors, IoT-based data acquisition, cloud computing, and machine 
learning for predictive maintenance, yield forecasting, and lifecycle optimization.

Although driven by research at GÜNAM, this challenge addresses a clear industrial need: enabling 
solar-based biorefineries to operate efficiently, adapt to diverse feedstocks (e.g. fruit waste, livestock 
residues), and make data-driven decisions for process and investment planning.

Technology Readiness Level (TRL)

4 – Validated in laboratory environment; next steps involve pilot-scale integration and control testing.

Expected Outcomes

A digital twin platform capable of simulating full solar biorefinery operation

Enhanced process control, optimization, and predictive maintenance

Reduced downtime and operational uncertainty for industrial users

Stronger data-driven investment and sustainability planning

Impact on Operations

Implementing a digital twin will transform how solar-based bioenergy facilities are designed and 
managed. For industry, this means greater reliability, reduced operating costs, and higher confidence 
in scaling complex solar-integrated processes.

Previous Actions

Key ideas have been validated. Joint development and pilot testing of digital twin architectures; 
demonstration projects; and co-funded R&D proposals at EU, national, or bilateral levels.

About GÜNAM (ODTÜ-GÜNEŞ Energy Research Center)

GÜNAM — the Center for Solar Energy Research and Applications at Middle East Technical University 
(METU) in Ankara, Turkey — is the countryʼs leading solar energy research institute and one of the most 
advanced in the region. Its integrated research infrastructure covers the full solar value chain, from 
photovoltaics (PV) and solar thermal technologies to energy storage, hydrogen production, and hybrid 
energy systems. GÜNAM actively collaborates with industrial partners to bridge the gap between 
research and large-scale applications, providing pilot-scale facilities and technical expertise for 
technology validation and upscaling. Its work on solar-aided hydrothermal liquefaction (HTL) directly 
supports the development of solar-driven, low-carbon fuel production technologies, addressing real 
industrial needs for energy efficiency and process stability.

Contact

Onur Taylan

otaylan@metu.edu.tr 

4/ Digital Tool for Optimizing PV 
Module Transparency [BRITE / CRES]

The Challenge

BRITE faces a significant industrial challenge in optimizing the transparency of photovoltaic (PV) 
modules used in agrivoltaic systems. Currently, transparency levels are selected empirically, relying on 
manual trial-and-error methods that balance light transmission for crops with energy yield. This 
approach is time-consuming, non-standardized, and may lead to suboptimal performance.

The challenge is to develop a systematic, data-driven digital tool that automatically calculates the 
optimal PV transparency based on key parameters such as climate zone, crop type, and local solar 
conditions. Ideally, the tool would evolve into an AI-enabled platform that integrates real-time data from 
scientific databases, publications, and online weather sources, providing immediate and reliable design 
recommendations. Such a solution would improve both agricultural productivity and solar energy 
generation while enhancing design consistency across different sites and crop types.

Technology Readiness Level (TRL)

8–9 BRITEʼs PV modules are already on the market. The proposed optimization tool would enhance 
replicability, taking the technology toward full industrial maturity.

Expected Outcomes

Improved crop and energy yields through data-driven transparency design

Broader applicability of BRITEʼs PV modules across diverse crops and regions

Reduced design time and development costs

Increased competitiveness and sales through product differentiation

Impact on Operations

Without a standardized optimization tool, module design remains partially empirical, limiting scalability 
and market expansion. Automating transparency design would unlock new application areas (e.g., 
different crops, building-integrated PV) and strengthen BRITEʼs market position by offering customized, 
high-performance agrivoltaic solutions.

Current State / Next Actions

Transparency optimization is currently done manually using shading simulations and empirical 
adjustments. While effective for single-crop studies, the process lacks automation and generalization. 
Research publications confirm the importance of transparency optimization but no commercial digital 
tools exist yet.

Next Steps / Collaboration Opportunities: Software and methodology development, AI model training, 
and joint R&D proposals for EU or national funding programs.

About Brite

BRITE HELLAS is a Greek high-tech company specializing in advanced photovoltaic products, including 
customized transparent PV modules for building and agricultural applications. Its R&D focuses on 
product innovation and market adaptation for integrated solar solutions.

About CRES (Centre for Renewable Energy Sources and Saving)

CRES is Greeceʼs national energy research center, specializing in renewable energy, energy efficiency, 
and smart grid technologies. With extensive experience in microgrids, distributed energy systems, and 
energy management optimisation, CRES plays a key role in bridging research and industrial 
deployment. Through its work in SolarHub and related initiatives, CRES aims to advance sustainable 
agri-PV integration, ensuring that rural and remote areas can fully benefit from clean energy without 
compromising grid reliability.

Contact

Evangelos Rikos, vrikos@cres.gr 

5/ Integrating Agri-PV Systems in 
Weak Rural Grids [CRES/BRITE]

The Challenge

As agrivoltaic (agri-PV) installations expand in rural and remote areas, a major industrial and technical 
challenge emerges: how to connect and operate large-scale agri-PV systems within weak or 
underdeveloped electricity distribution grids. Many rural regions lack the infrastructure capacity to 
support high renewable energy penetration without costly reinforcements.

This challenge focuses on developing best practices, design methodologies, and digital tools for the 
integration of agri-PV systems into weak grids or even off-grid microgrids. The solution should 
incorporate distributed energy resource (DER) management principles — including energy and power 
balancing, storage integration, flexibility mechanisms, and sector coupling (e.g., linking electricity, heat, 
and water systems). Such an approach would allow agri-PVs to operate efficiently and securely while 
optimizing local energy use and minimizing grid stress.

Technology Readiness Level (TRL)

8 – Core agri-PV components are commercially mature. Integrating them into advanced distributed 
energy architectures could raise the systemʼs overall TRL to 9 through scalable, grid-ready 
configurations.

Expected Outcomes

Secure and stable operation of agri-PVs in rural and off-grid contexts

Reduced grid congestion and voltage instability

Higher utilization of locally produced renewable energy

Scalable, cost-effective deployment models for large agri-PV farms

Impact on Operations

Addressing this challenge will enable wider adoption of agri-PVs without requiring extensive grid 
upgrades. It will also support rural electrification, improve energy autonomy for farmers, and enhance 
the business case for renewable deployment in remote areas.

Current State / Next Actions

The agri-PV systems developed under the SolarHub project are technologically mature and field-ready. 
However, their grid interaction and scalability potential remain unstudied. Due to resource limitations, 
additional expertise and tools are needed to evaluate and optimize grid integration strategies.

Next Steps / Collaboration Opportunities: Development of methodologies, software tools, and 
operational guidelines for grid integration; joint R&D activities and demonstration projects in EU or 
national funding frameworks.

About Brite

BRITE HELLAS is a Greek high-tech company specializing in advanced photovoltaic products, including 
customized transparent PV modules for building and agricultural applications. Its R&D focuses on 
product innovation and market adaptation for integrated solar solutions.

About CRES (Centre for Renewable Energy Sources and Saving)

CRES is Greeceʼs national energy research center, specializing in renewable energy, energy efficiency, 
and smart grid technologies. With extensive experience in microgrids, distributed energy systems, and 
energy management optimisation, CRES plays a key role in bridging research and industrial 
deployment. Through its work in SolarHub and related initiatives, CRES aims to advance sustainable 
agri-PV integration, ensuring that rural and remote areas can fully benefit from clean energy without 
compromising grid reliability.

Contact

Evangelos Rikos, vrikos@cres.gr 

6/ Smart Control for Industrial Solar-
Thermal Systems [SAMMLER]

The Challenge

Integrating smart control technologies into industrial solar-thermal systems remains a key challenge for 
improving efficiency and reliability. While solar-thermal installations are increasingly adopted in 
manufacturing and processing industries, their control systems often rely on basic automation based on 
temperature differentials or fixed time schedules.

The challenge is to design an intelligent, adaptive control system capable of optimizing solar heat 
generation, storage, and distribution in real time — even under fluctuating solar conditions and varying 
industrial heat demands. The solution must integrate sensors, IoT platforms, and lightweight AI 
algorithms for data-driven decision-making while maintaining robust performance in harsh industrial 
environments. Connectivity limitations in remote areas, sensor degradation, and a lack of standardized 
communication protocols further complicate implementation. The goal is to create a cost-effective, 
modular system that supports predictive maintenance, energy optimization, and easy retrofitting for both 
new and existing installations.

Technology Readiness Level (TRL)

7 – Existing solar-thermal technologies are mature; integrating smart, AI-driven control would raise the 
systemʼs operational intelligence toward TRL 8–9.

Expected Outcomes

Enhanced energy efficiency and system stability through real-time adaptive control

Reduced manual intervention and maintenance needs

Scalable retrofitting model for existing industrial solar-thermal installations

Lower operational costs and improved reliability for industrial users

Impact on Operations

Smart control integration will enable dynamic management of heat flow and storage, improving thermal 
utilization and reducing waste. It will also strengthen competitiveness by offering industries a more 
automated, flexible, and cost-effective pathway to decarbonization. For system providers like 
SAMMLER, this opens new opportunities for digital product differentiation and market expansion.

Current State / Next Actions

Most industrial solar-thermal systems currently use basic programmable logic controllers (PLCs) or 
temperature-based differentials for automation. Emerging IoT and AI-enabled solutions exist but are not 
yet widely adopted due to cost, system complexity, and integration challenges. Advanced predictive and 
adaptive control strategies remain at pilot or prototype level.

Next Steps / Collaboration Opportunities: Joint development of modular control architectures, pilot and 
demonstration projects, and collaborative R&D proposals for national, bilateral, or EU-level funding.

About SAMMLER AEVE

SAMMLER A.E.V.E. is a leading Greek manufacturer and integrator of industrial solar-thermal systems, 
providing large-scale renewable heat solutions for process industries. With decades of experience in 
solar collector design, installation, and maintenance, SAMMLER delivers high-performance systems for 
commercial and industrial applications across Greece and beyond.

About CRES (Centre for Renewable Energy Sources and Saving)

CRES is Greeceʼs national energy research center, specializing in renewable energy, energy efficiency, 
and smart grid technologies. With extensive experience in microgrids, distributed energy systems, and 
energy management optimisation, CRES plays a key role in bridging research and industrial 
deployment. Through its work in SolarHub and related initiatives, CRES aims to advance sustainable 
agri-PV integration, ensuring that rural and remote areas can fully benefit from clean energy without 
compromising grid reliability.

Contact

Evangelos Rikos, vrikos@cres.gr 

7/ Market Introduction of Industrial 
Solar-Thermal Collectors [CRES]

The Challenge

Greek-produced large-scale solar-thermal collectors face significant challenges in achieving market 
penetration in the European and global renewable heat sector. Competing technologies from established 
international manufacturers benefit from economies of scale, lower production costs, and stronger 
market presence.

To gain a competitive edge, Greek manufacturers need to differentiate their products by emphasizing 
high-quality design, ease of maintenance, and strong compliance with EU standards. Their local 
production, shorter logistics chains, and “Made in EUˮ sustainability branding can also be leveraged 
as strategic advantages — appealing to industrial clients who value performance, reliability, and 
regional supply security.

This challenge focuses on developing and validating market entry strategies, pilot installations, and 
business modelsthat demonstrate the performance and cost benefits of locally produced large-scale 
solar-thermal collectors in industrial and agrofood applications.

Technology Readiness Level (TRL)

8 – Products are fully developed and certified; next steps involve demonstration, replication, and large-
scale market deployment (TRL 9).

Expected Outcomes

Increased market visibility and adoption of EU-made large-scale solar-thermal collectors

Expansion of applications in industrial and agrofood sectors

Competitive differentiation through quality, performance, and local service

Strengthened domestic manufacturing and export potential

Impact on Operations

Overcoming market entry barriers will enhance the competitiveness of Greek solar-thermal 
manufacturers and stimulate local industry growth. Wider adoption in industrial heat applications will 
support energy transition goals and reduce dependence on imported technologies.

Current State / Next Actions

Greek manufacturers and research partners already produce solar collectors at TRL 8, with proven 
thermal efficiency and durability. However, large-scale systems (5–12 m²) remain underrepresented in 
industrial markets, which are dominated by imported systems. Demonstration projects and stronger 
business positioning are needed to improve visibility and customer confidence.

Next Steps: Pilot and demonstration projects, industrial-scale field validation, market analysis, and joint 
distribution and commercialization initiatives at the EU level.

About CRES (Centre for Renewable Energy Sources and Saving)

CRES is Greeceʼs national energy research center, specializing in renewable energy, energy efficiency, 
and smart grid technologies. With extensive experience in microgrids, distributed energy systems, and 
energy management optimisation, CRES plays a key role in bridging research and industrial 
deployment. Through its work in SolarHub and related initiatives, CRES aims to advance sustainable 
agri-PV integration, ensuring that rural and remote areas can fully benefit from clean energy without 
compromising grid reliability.

Contact 

Vassiliki Drosou, vdrosou@cres.gr

mailto:vdrosou@cres.gr

