
	
	
Renewable Energy Sources I–II, Biomass production and recovery (Program F)
(Sustainable Energy Management, Green Energy Specialization)


	1.
	
Classify the possibilities for utilizing solar energy. Explain the passive use of solar energy.

	2.
	
Briefly describe the fusion process that takes place in the Sun! What do you understand by the term “solar constant”? Discuss the potential for solar energy utilization in Hungary.

	3.
	 
Describe the photothermal utilization of solar energy. What devices can be used to achieve this? Explain the efficiency of solar collectors!

	4.
	
Briefly describe how a solar cell works in photoelectric conversion! What does the term “STC” mean?

	5.
	 
What factors affect the performance of solar cells? Classify the different types of solar cells and state their efficiencies!

	6.
	
Describe off-grid and grid-connected solar power systems! Explain the advantages and disadvantages of using solar energy!

	7.
	 
Describe how wind forms and how wind speed varies with altitude! Outline the development directions and trends of wind power plants. 

	8.
	 
How can wind turbines be classified? (by rotor axis orientation, by power output?) Describe the energy chain of a wind turbine!

	9.
	 
Using a diagram, illustrate the main structural components of a three-bladed wind turbine! What forces cause the rotational motion of the wind turbine blades?

	10.
	 
What factors determine the power output and efficiency of a wind turbine? Discuss the Betz formula.

	11.
	 
Describe the mechanical and electrical components of the nacelle. What is the function of the transmission system?

	12.
	 
Describe the international and domestic future of wind turbines! What are the current trends in wind turbine development? What are the environmental impacts of wind power plants? 

	13.
	
Describe the water cycle! Describe the characteristics of hydropower (advantages and disadvantages). Discuss the status of hydropower internationally and in Hungary!

	14.
	
Describe the operation of hydroelectric power plants, then classify them. What types of water turbines can be used in each type of hydroelectric power plant?

	15.
	 
Explain how the output of hydroelectric power plants is determined! 

	16.
	
Describe how storage hydroelectric power plants operate!

	17.
	 
Describe tidal and wave power plants! 

	18.
	 
Describe Hungary’s hydropower potential and its utilization!

	19.
	
What is geothermal energy? What is the geothermal gradient? Describe the thermal utilization of geothermal energy!

	20.
	
 Describe the generation of electrical energy from geothermal energy! What are the physical characteristics of the usable fluid in this case?

	21.
	Describe the use of geothermal heat in heat pumps! What does the energy of geothermal heat fundamentally depend on?

	22.
	 
Describe the production, storage, and transportation of hydrogen!

	23.
	
Describe the operation of fuel cells and their major types!

	24.
	
Describe the energy chain of a hybrid-powered vehicle! List the advantages and disadvantages of hydrogen fuel cells!

	25.
	 
Explain why—in a broader sense—the use of biomass energy can also be considered a form of solar energy utilization. 

	26.
	 
How would you classify the different types of biomass feedstocks? Give an example for each group!

	27.
	
What do you understand by the term “biomass dilemma”? What arguments can you present for and against it? 

	28.
	 
In the traditional mix of fossil fuels and nuclear energy, what role do you see biomass playing—both currently and over the next 25 to 50 years? 

	29.
	
Describe the technologies that utilize biomass feedstocks. Please also describe one of these biomass technologies in detail from both a technical and an energy perspective!

	30.
	
 What environmental impacts does (or may) the energy utilization of individual biomass feedstocks have? 



