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(2) LEARNING OUTCOMES 

Learning Outcomes 

 

The purpose of the course is the development of the students' technological and scientific background 

in biomass energy utilization technologies. They will get to know all categories of biomass, emphasizing 

that based on wood and agricultural residues based on lignin-cellulose. Methods of collection and 

permitted sizes and origin thereof. Analysis of the advantages and disadvantages of each method based 

on the type of biomass and applications by type of residue to maximize the use of these by-products. At 

the same time, the technology is being developed for each different production with detailed reports on 

each one separately in order to be able to choose the most suitable solution for Wood industries both in 

Greece and on a wider scale (Europe). Energy utilization of biomass in domestic and industrial use. 

Upon completion of the course the student is able to know: 
• What is biomass? What are the types of biomass and based on what criteria is it separated and 
is categorized. 
• Limits and limitations in the utilization of different types of biomass. 
• The technologies of utilization and production of different products from it. 
• The possibilities of waste management in relation to the cost of converting them into new energy 
products per period (seasonal) and region, both in Europe and in Greece. 
• To utilize energy from some materials producing additional profits for some production or processing 
units. 
• To understand the different biomass utilization technologies, knowing the advantages and 
disadvantages of each. 
• To apply the optimal utilization technique depending on the type of biomass available and the 
characteristics of the area (materials, available industries of each region), in order to propose a 
sustainable investment based on the selection criteria that has been taught. 
• To evaluate the biomass and be able to choose the right way to collect it with the best economic and 
environmentally beneficial approach. 
• To be able to suggest the best way of energy utilization of biomass, both for domestic and industrial 
use or its use in greenhouses. 



(3) COURSE CONTENT 

 

In the theoretical part of the course the student is taught and learns about: 
 

• Introduction to biomass and understanding the behavior of different materials for their 
exploitation potential. Biomass, photosynthesis, presentation and understanding of the four 
main types of biomass. 
• Bio-energy products, advantages and disadvantages. Energy crops, assessment of biomass 
potential at local and wider level. Energy requirements and available quantities of biomass. 
Periodicity, search for the creation of regional centers of harvesting and exploitation. 
• Biomass management. Biomass management methods based on international practices. 
Applications and examples on a Greek, European and global scale. 
• Biofuels. Detailed presentation of biofuels, technologies, application results and their 
problems. 
• Presentation of energy utilization technologies. Thermochemical processes, gasification, 
combustion, pyrolysis. Power generation methods. 
• Sustainability criteria in biomass management. Case studies on the effectiveness of applying 
biomass utilization and exploitation methods. European legislation and objectives. 
• Educational visit to 2 companies that use biomass for electricity production. 
• Biomass collection and quality assessment methods. Analysis of collection machinery. 
Legislation governing its use. Progress in the course. 
• Production of heat and electricity from biomass. Production of electricity by production of 
steam-hot oils - pyrolysis. Cogeneration of electricity and thermal energy. 
• Utilization of biomass for the production of thermal energy for domestic use. Small-scale 
combustion technologies in stoves - boilers. 
• Utilization of biomass for thermal energy production in industrial use – greenhouses. 
Combustion technology with moving bottom boilers for lower quality biomass. 
• Production of pellets and briquettes – Production of high energy efficiency products. Visit to a 
pellet production unit. 
• Case-by-case application examples of all materials. Exercises in the application of the various 
materials with scenarios for an optimal understanding of the properties of each material. 
Presentation of work. 

From the 1st lesson, a suggested list of assignments is given that the student should undertake and 
prepare (individually) until the end of the MSc semester. 
The relevant directions are given, while rich material and instructions will be posted on the E-class. 
The final assignment includes, in addition to paper and electronic submission, a public oral 
presentation on the chosen topic, on a set date (usually the 12th or 13th week of classes). The 
presentation lasts 15 minutes and is followed by 5 minutes of questions from the students present. 
The teacher intervenes - if necessary - for comments, observations, corrections. 
Students are graded on the overall performance of their final paper: 70% on the content and editorial 
specifications and 30% on the preparation of the online presentation and its oral support. 
These grades count for a total of 40% of the overall grade that students will receive after the final 
written theory exam. 

 

 

(4) TEACHING AND LEARNING METHODS - EVALUATION 

COURSE DELIVERY METHOD In class and remotely 

•  To be able to choose the optimal technology for electricity production or thermal-electric co-
production 

General Skills 

 
 



USE OF INFORMATION AND 
COMMUNICATION TECHNOLOGIES 

 

• Use of PCs, ppt slides, projector. 
• Support of the learning process through the e-class 
electronic platform  
 

MANAGEMENT OF TEACHING 
 

Activity Semester Workload 

Lectures 26 

Individual work on the 
properties and applications 
of biomass energy 
utilization technologies 

44 

Educational excursion / 
Small individual practice 
tasks 

20 

Independent Study 60 

  

  

  

  

  

Course Total (25 workload 
hours per credit unit) 

150 
 

STUDENT EVALUATION 
 

 
Ι. Written final exam (60%) including: 
• Short answer questions from all the material of the book 
and lectures. 
• Assignments and solving exercises related to the subject of 
the course. 
II. Course progress during the 8th week of classes. 
III. Presentation of Individual Work (40%). 
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