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HTL Bulme – Merkscha

0. Overall

The project focuses on improving energy efficiency at the Merkscha Furnierwerk veneer production facility. Students analysed the company’s energy consumption, PV generation, heat-recovery potential, and storage solutions with the aim of reducing grid dependency and maximizing the use of self-generated renewable energy. Core tasks included evaluating PV expansion, assessing intelligent battery storage systems, examining market-driven energy management, and identifying options for heat-recovery integration. The overarching goal was cost reduction, sustainability, and optimised utilisation of available resources. 

Context

· Country: Austria
· VET provider: HTL BULME
· Persons involved: 
· 5 students from the 4th grade of the Higher Technical TVET school HTL BULME and two teachers of this specialization. The company Furnierwerk Merkscha GmbH provided the case.
· Relevante Herausforderungsbasierte Lernszenarien (CBLs): 
· Renewable energy
· Green construction / Circular economy
· Environmental awareness
Developed idea

· Title and short description of the idea: 
· Energy Efficiency & Renewable Integration for Merkscha Furnierwerk.
· Students developed a concept to reduce grid energy dependence through PV expansion, intelligent battery storage, and improved heat-recovery systems..
· Start and end dates of the prototyping process: June 2025 – July 2026
· Main objective of the initiative: 
· Reduce electricity drawn from the grid
· Maximise use of self-produced renewable energy
· Lower long-term operational costs
· Local community impact: 
· Increased sustainability of a regional industrial employer
· Lower environmental footprint (up to 38,000 kg CO2/year savings)
· Social Relevance and Innovation: 
· Intelligent energy management coordinating production, storage, and pricing
· Adoption of battery storage and PV simulation technologies
· Transferability and openness: 
· The solutions and methods are transferable to other industrial contexts and open to adaptation to similar SMEs with high energy consumption.
· Compliance with the SDGs: 
· The project is in line with SDG 7 (Affordable and clean energy), SDG 9 (Industry, innovation and infrastructure), SDG 12 (Responsible consumption and production) and SDG 13 (Climate action).

1.  Educational Process

· Description of the educational phases: 
· The project included research and company analysis, data evaluation, scenario modelling, technical solution design planning, and presentation phases including final recommendations. Students worked in teams, guided by educators and industry experts.
· Teaching methodologies adopted: 
· Challenge-based learning, applied modelling, system thinking, industry collaboration.
· 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 and analysis
 Results

· Developed final product or solution:
· A multi-component energy optimization concept including:
· PV expansion (simulated 70 kWp and proposed 834 kWp system)
· Battery storage system (1376 kWh)
· Intelligent energy management recommendations
· Heat-recovery improvements
· Developed intangible effect of the final product: 
· Enhanced student competences and collaboration skills.
· Observed effects on students, teachers and the educational context: 
· Stronger industry–education collaboration, applied engineering experience.
· Lessons learned / recommendations: 
· PV expansion + storage increases efficiency
· Heat-recovery offers major potential
· Market-responsive energy management reduces costs
· Continuous monitoring is essential
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