
Basics of Renewable energies, Environmental Engineers 

theoretical questions for the exam, 2018/19 

1. What the specific heat means (e.g. the specific heat of the water is 4200 J/kg°C)? 
2. How the latent heat for melting/boiling  can be defined? 
3. What the phase change materilas (PCM) can be used for?  
4. How the energy need of the warming/cooling of an object can be determined (formula or text)? 
5. The gas heating or the electric heating of the water is more economic? 
6. The gas heating or the electric heating of the water is more environmental friendly? 
7. How much is the J equvalent of 1 kWh? 
8. What is the connection between the power and the energy/heat? 
9. How much is the magnitude of the power of an iron/water heater/household boiler (for heating)? 
10. What is the advantage of a condensing boiler, why its efficiency is better? 
11. How the efficiency of the condensing boiler can be 108%? 
12. Draftly how much is the efficiency of a thermodynamic circle (heat engine)? 
13. Why the Carnot cycle is important?  
14. How the heat engine/refrigerator works (working principle, not technical details)? 
15. What is the heat pump? 
16. What are the similarities/differences between the the refrigerator and heat pump? 
17. Which type of heat pump is more effective, the one operated by water or by air? 
18. The solar energy is our most important pimer energy source, as the other eneryg sources are mainly just 

storing solar emergy for a while. Which energy source is not based on solar energy? 
19. How the solar energy is converted to hydro energy? 
20. How the solar energy is converted to hydro energy? 
21. How the solar energy is converted to fossil fuel? 
22. What is the greenhouse effect? 
23. What are the main types of the heat transfer? 
24. What is the main difference between the the heat convection and the heat conduction? 
25. Why the ardiators is located ander the windows? 
26. Why the wind blows (isf it blows)? 
27. We would like to cool down a barrel of beer by ice. Where the ice shpould be taken, above the barrel or 

below the abrrel (as we do not take the ice to the beer ! ) 
28. Why we have to be carefull when warming up water in the microwave oven? 
29. What is the Fourier law for the ehat conducion of a wall? 
30. How the ehat flux can be defined and what is its SI unit? 
31. What is the equivalient of the Ohm law for the heat conduction? 
32. How the thermal resistance can be defined? 
33. Mention example for the serial/parallel connection of the heat resistances! 
34. During the renovation they advise to renew/replace the ddors and windows first and just insulating the walls 

later. What can be the reason for this? 
35. Where the thermal insulation should be installed to the inner or outer side of the wall? Why? 
36. What is the temperature distribution inside a homogenous wall? 
37. What are the impotant quantities for the surface heat transfer of an object? 
38. What is the shape/type of the function describing the cooling of an object in colder environment? 
39. Why the black body radiation is called cavity radiation?  
40. Introduce the Wien law? 
41. Why the efficiency of the bulbs is so low (~ 5%)? 
42. How is it possible to determine the temperature of the iron from its color? 
43. How the surface temperature of the Sun can be determined? 
44. The red or the blus stars has higher temperature? Why? 
45. Introduce the Stefan - Boltzmann law! 
46. Draftly how much is the solar intensity outside the atmosphere –solar constant?  
47. How much is the intensity of the solar radiation in the surface of the Earth? 
48. In case of the solar intensity of 1000 W/m2 the energy income to the area of Hungary (93 000 km2) is how 

many times bigger then the yearly electric energy production of the nuclear power plant of Paks (2000 
MW)? 

49. Why the sun tracking photovoltaic systems are producing more energy than the fixed ones? 



50. Draftly how many times is bigger the electric energy production of the sun tracking systems comapred to the 
fix ones? 

51. Most of the PV sysystems are fixed, not sun tracking ones. What can be the reason for that? 
52. Why do the solar systems produce less energy in winter than in summer? 
53. Why the temperature is less in winter than in summer (in Humgary)? 
54. What does the AM1.5 notation mean for the solar radiation? 
55. Why is the sky red during sunset (and sunrise)? 
56. Why the sky is blue during the day, and it is not during the night? 
57. Why the silicon based PV modules, sensitive for the red and infrared radiation were invented first? 
58. Draftly how much is the maximum efficiency for a PV cell under laboratory conditions? 
59. What short of PV technologies do you know? 
60. The efficiency of the polycrystalline or the amorphous silicon technology is higher? 
61. Draftly how much is the efficency of a polycrystalline/amorphous silicon PV module? 
62. Sketch the I-V characteristics of a PV module! 
63. How the maximum power can be read out from the I-V charasteristics of a PV muodule? 
64. What is the inverter used for? 
65. What is the difference between the PV module and the solar collector? 
66. What are the most important comonents of a solar collector? 
67. What does the selective coating mean for solar collector? 
68. What is the advantage of a vaccum tube collector comapred to a flat plate one? 
69. What are thje mein components of a solar thermal system? 
70. What is the idea behind the wireless charging? 
71. How a generator is working (what is the working principle)? 
72. Why the AC electric systems are used instead of the DC systems? 
73. How does a tansformer work? 
74. transmitted at high voltage? 
75. What are the components of a nucleus? 
76. What are the isotopes? 
77. What is the mass defect? 
78. What is the mass- energy equivalence principle? 
79. What is the specific binding energy 
80. How does the specific binding energy depend on the mass number (graph)? 
81. How the stars produce their energy? 
82. What is the nuclear fusion? 
83. What is the law of radioactív decay? 
84. What is the half-life is for a radioactive material? 
85. How the activity can be defined? 
86. What does the radiocarbon dating mean? 
87. Why the C14 isotope is so improtant for the archeologists? 
88. What the radioactivity can be used for? 
89. How does a nuclear cell work? 
90. What are the main components of a nuclear power plant? 
91. What is the fuel of a nuclear power plant? 
92. What is the role of the moderator (netron thermolizer) in the fission reactor? 
93. Why the water is a good moderator in the pressurized water reactor? 
94. How the power of a fission reactor is controlled? 
95. What is the unit of the biological dose?  
96. How much is the background radiation (averagre in mSv/year)? 
97. What does the LD 50/30 means, and how many Sievert is its value for the man? 
98. How a clousd chamber/film dosimeter/Geiger Müller counter works? 
99. What is the ITER project? 

100. What would be the advantage of a fussion recator compared to the fission one? 


