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Zwickl case study 

0. Overall

This case study examines a collaborative project conducted between the 4th-year classes of BULME Graz-Gösting and the FH JOANNEUM as part of the program Industrial IT & Smart Automation – Green Energy Solutions. The project took place from 16 to 27 June 2025 and focused on developing innovative, sustainable energy solutions for the Holztechnik Zwickl GmbH sawmill located in Schrems, Lower Austria.
The initial situation at the sawmill included existing photovoltaic (PV) installations and the partial use of waste heat, while an additional 360 PV modules were available for integration. The student teams were tasked with designing an energy concept, expanding the PV system to incorporate the available modules, and identifying forward-looking solutions for electricity and heat generation.
Overall, the project demonstrated the successful integration of available PV modules, validated storage simulations, and highlighted substantial future potential thanks to the large site area that could support expanded renewable energy infrastructure. The resulting concepts strengthen the sawmill’s long-term energy resilience and illustrate the value of applied engineering education in partnership with industry


1. Context

· Country: Austria
· Full Name of the VET provider: HTL BULME & FH JOANNEUM
· Persons involved: 12 Students involved from the 4th grade of Electronical engineering specialisation of TVET School HTL BULME and two teachers of the specialisation. The company  has provided the case.

· Relevant Challenge Based Learning Scenarios (CBLSs): (include all the relevant CBLS your project is tackling): Renewable Energies
2.  Developed Idea

Industrial IT & Smart Automation – Green Energy Solutions for Holztechnik Zwickl GmbH
The project focuses on developing an improved energy concept for Holztechnik Zwickl GmbH, a sawmill in Schrems, Niederösterreich. The students analyzed existing processes—wood delivery, drying, storage, and further processing—and examined how energy consumption and heat usage could be optimized. A central idea is the integration of 360 new PV modules, the extension of the existing photovoltaic system, and innovative approaches for heat utilization, including the use of waste heat. The project aims to support the sawmill in transitioning toward more resilient and sustainable energy solutions through simulation, system design, and technical planning.
· Start and end date of the prototyping process: Start 16/06/2025	End: 27/06/2025
· Main objective of the initiative:
· Develop a comprehensive energy concept for the sawmill in Schrems.
· Integrate available PV modules into the existing energy system.
· Design an extended PV installation on available roof surfaces.
· Explore innovative solutions for electricity, heat management, and thermal energy use (including use of waste heat via plate heat exchangers).
· Increase long-term energy resilience and sustainability for the company.
· Local Community Impact: (if written, maximum 500 words)
· The project supports a regional company (Holztechnik Zwickl GmbH), potentially improving its competitiveness and sustainability.
· Improved energy efficiency and use of photovoltaics reduce environmental impact in the local community.
· Optimization of waste heat and integration of renewable energy can decrease reliance on external energy sources, contributing to regional decarbonization.
· The project strengthens collaboration between education (HTL BULME & FH Joanneum) and local industry, fostering innovation and technical modernization in the region.
· Social Relevance and Innovation: (if written, maximum 500 words)
· Transitioning a sawmill toward energy independence and renewable energy use has high social and ecological relevance, especially in rural areas with energy-intensive industries.
· Innovative elements include integrating 360 new PV modules, using waste heat for district heating in summer and self-use in winter, storage solutions (multiple configurations with Sunwoda Oasis 60 and SMA Sunny Island systems).
· These solutions directly contribute to climate action, promoting efficient and innovative energy systems.
· Transferability and Openness: (if written, maximum 500 words)
· The developed concept can be applied to other sawmills, woodworking businesses, or industrial facilities with heat and electricity needs.
· PV expansion, waste heat recovery, and battery storage configurations are modular and transferable.
· The planning approach (analysis → simulation → prototype system design) can be reused in similar student–industry cooperation projects.
· Adherence to the SDGs: (if written, maximum 500 words)
· SDG 7 – Affordable and Clean Energy: Through PV expansion, battery storage, and efficient heat use.
· SDG 9 – Industry, Innovation, and Infrastructure: Development of innovative industrial energy systems.
· SDG 12 – Responsible Consumption and Production: Reduction of energy waste and efficient resource use in production.
· SDG 13 – Climate Action: Lowering emissions via solar energy and improved heat management.
· SDG 17 – Partnerships for the Goals: Collaboration between an educational institution and a local industry partner.

3.  Educational Process

· Description of the educational phases: 
· The project included research, planning, technical analysis, system design, and presentation phases. Students worked in teams, guided by educators and industry experts.
· Teaching methodologies adopted: 
· Challenge-based learning, project-based teamwork, and real-world problem-solving.
· Involved educators/trainers: Who led or facilitated the activity? 
· 2 Teachers from electronical Engineering specialisation of HTL BULME together with lecturers from FH JOANNEUM guided the process and company representatives supported students with data and other relevant input.
· Student involvement level:
·  Active co-design

4.  Results

· Final product or solution developed: 
The final product of the project was a comprehensive, technically grounded energy optimization concept for the Holztechnik Zwickl GmbH sawmill in Schrems, Niederösterreich. The student team developed a full-scale prototype design combining photovoltaic expansion, thermal energy recovery, and battery storage simulation
· The main tangible outputs include:
· A complete energy concept for the site, addressing current processes from wood delivery to drying, storage, and processing 
· A system design for integrating 360 new PV modules into existing roof surfaces, verified through site plans and aerial mapping (pages 3, 5, 10). The design features roof-parallel, ventilated module mounting to ensure efficiency and longevity 
· Simulation models demonstrating different energy consumption and feed-in scenarios, including monthly projections and amortization comparisons for multiple system options
· A calculation of amortization periods, showing economic viability for four scenarios ranging from full to zero electricity feed-in.
· A thermal energy recovery concept, using plate heat exchangers to feed excess heat into the district heating network in summer and reuse it internally in winter
· Battery storage concepts, including two system configurations using SMA Sunny Island X50 and Sunwoda Oasis 60 storage units, with consumption simulations for 240 kWh systems
· Intangible effect(s) of the final product or solution developed: (e.g. increased motivation, new competencies, new collaboration etc.) - (if written, maximum 500 words)
Students gained:
· Advanced technical competencies, especially in PV system planning, economic calculations, load simulations, and integration of renewable energy solutions.
· Improved problem-solving skills, as the real-world context required balancing economic, technical, spatial, and environmental constraints.
· Enhanced teamwork and project coordination abilities, developed through collaborative work across different task areas such as simulation, system design, and economic analysis.
· Greater motivation and confidence, resulting from working with a real industrial partner and seeing the practical relevance of their ideas.
For Holztechnik Zwickl GmbH, the project brought:
· Fresh perspectives from young innovators, inspiring potential long-term improvements in energy efficiency and sustainability.
· A strengthened relationship between industry and education,
For the FH Joanneum and BULME, the experience fostered:
· New interdisciplinary collaboration between electrical engineering, industrial IT, and environmental management.
· Deeper integration of sustainability themes into technical education.
· Observed effects on students, teachers, and the educational context: 
On students
· Students reported a stronger understanding of how renewable energy technologies operate in industrial settings 

· Their ability to work with real consumption data, simulation tools, and feasibility calculations improved substantially.
· Experiencing success in “successful integration of available modules” and “successful simulation of storage” increased their sense of achievement.
On teachers
· Teachers benefited from closer cooperation with industry partners and access to real operational data, enriching classroom content.
· They gained insights into current industrial challenges, especially around energy autonomy, resilience, and PV system expansion.
On the educational environment
· The project created a model for project-based, real-world learning, aligning with green energy topics and digital competencies.
· It demonstrated how cooperation with companies can enhance curriculum relevance and support Austria’s broader goals in sustainability and innovation.
· Lessons learned / Recommendations:
· Real industry collaboration significantly boosts learning outcomes.
· Working with Holztechnik Zwickl GmbH provided authentic constraints, making the project more meaningful and motivating.
· Early integration of data and simulations accelerates insight.
· The graphs and amortization analyses show that having consumption data early helps students understand feasibility and optimization potential.
· Scalability should be considered from the start.
· The project emphasizes future potential: the facility has large property space allowing expansion and thereby increasing resilience. Solutions should therefore be flexible and modular.
· Cross-disciplinary cooperation yields better solutions.
· The combination of PV design, heat recovery, economic analysis, and simulation demonstrates the value of bringing multiple fields together.
· Prototype projects benefit from scenario comparison.
· The four PV system options with different feed-in percentages provide a clear decision basis and show stakeholders the range of possible outcomes.
· Sustainability projects should balance ecological and economic benefits.
· The amortization results show that environmentally friendly solutions can also be financially attractive.
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