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1. feladat: A 200 liter water should be heated up from 20 Celsius to 50 Celsius. Hw much 
energy is needed for that? How much does it cost if we use gas or electricity? (1 KWh 
electric energy costs 42 Ft, while 34 MJ/m3 is the latent heat of the gas and its price is 120 
Ft/m3, the efficiency of the gas boiler is 80%, the specific heat of the water is 4200 J/kgC). 

2. feladat: For a solar collector, where the usefull surface is 1,8 m2 an average of 900 W/m2 
intensity of the solar radiation arrive between 10 – 14 o’clock. How much temperature 
increase can b achived by this energy in the connected water tank with the volume of 300, 
if the collector efficiency is 70%? How much electric energy and CO2 emission is saved by 
this? (the specific heat of the water is 4200 J/kgK, the price of 1 kWh electric energy 42 
Ft/kWh, and the production of 1 kWh electric energy cause ~ 0,8 kg CO2 emission) 

3. feladat: One wall of a room is 5 meter wide, 3 meter high and 25 cm wide. A homogénnek 
tekinthető fal λf = 0,8 W/mK hővezetési tényezőjű téglából készült. Mennyi hő szökik ki a 

falon át naponta, ha kint huzamosan 0C, bent pedig 20C a hőmérséklet? Hányad részére 
csökken ez a hőveszteség, ha a falra 6 cm vastag, λsz = 0,05 W/mK hővezetési tényezőjű 
szigetelőanyagot rakunk? 

4. feladat: The density of a 2 cm radius iron ball is 7.8 g/cm3. The ball was warmed up in hot 

water to the temperature of 100C, and it was taken out to the table to cool down (the air 

temperature in the room is 20C). During how long time will the ball to cool down to 50C? 

(The surface heat transfer coefficient is =30 W=m2K, the specific heat of the iron is 
450  J/kgK) 

5. feladat: A satellite is powered by a nuclear cell, where 5 MeV energy is produced during 
every decay of the radioactive atoms. The activity of the nuclear material is 2.5·1015 Bq, 
(such as 2.5·1015 atom decays in every seconds). How many heat is generated in every 
seconds? If this heat power is cnverted to electric energy with the effivciency of 5%, how 
much electric power can be fulfilled with the cell? For what fraction of the original value 
will the electric power decrease during 10 years if the half-life of the isotops is 8 years? 

6. feladat: What is the surface temperature of a star if its maximum intensity is emitted in 

the wavelength of 400 ? How much power is emitted during 1 second by 1 m2 of surface, 

and by the total star, if its radius is 500 000 km? How much is the intensity of tha radiation 

(the power for 1 m2 perpendecular area) in the distance of a planet 100 billion km far away 

from the star?  

  



Formulas 

Constants: Planck constant: h= 6,63·10-34 Js, lightspeed: c = 300 000 km/s, 1 eV = 1,6·10-19 J,  

1 MeV = 106 eV, 1 kWh = 3 600 000 J, surface of a sphere: 4·R2·π 

Wien law:  

mKT 3

max 10884,2  , where T is the temperature of the object, λmax is the wavelength 

where the maximum intensity is emitted. 

 

Stefan - Boltzmann law: The emitted power of a black body with the temperature of T and 

the surface of A: 

4TAP   , where σ=5,67·10-8 W/m2K4 

 

Law of radioactive decay: The number of radioactive atoms not decayed after time t, if the 

half-life is T and the original number of the radioactive atoms is N0: 

𝑁 = 𝑁0 ∙ 2−
𝑡
𝑇 

 

heating:     𝑄 = 𝑐 ∙ 𝑚 ∙ ∆𝑡 

𝑄 = 𝑃 ∙ 𝑡 

heat conduction 

heat flux/ heat current:  Φ = 𝜆 ∙ 𝐴 ∙
∆𝑇

𝑑
   

𝑄 = Φ ∙ 𝑡 the heat diring the time interval t. 

With thermal resistance: Φ =
∆𝑇

𝑅𝑇
, where 𝑅𝑇 =

1

𝜆
∙
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Serial connection of thermal resistances: RTe = RT1 + RT2,  

Parallel connection of thermal resistances: 
1

𝑅𝑇𝑒
=

1

𝑅𝑇1
+

1

𝑅𝑇2
 

Surface heat transfer 

its difefrential equation:   𝛼 ∙ 𝐴 ∙ ∆𝑡 ∙ 𝑑𝑡 = −𝑐 ∙ 𝑚 ∙ 𝑑𝑇, azaz 
𝑑𝑇

𝑑𝑡
= −

𝛼∙𝐴

𝑐∙𝑚
∙ 𝑡. 

And its solution: 𝑇(𝑡) = (𝑇0 − 𝑇𝑒) ∙ 𝑒−
𝛼∙𝐴

𝑐∙𝑚
∙𝑡 + 𝑇𝑒,  

where T0 is the initial and Te the environmental temperature, 𝛼 is the heat transfer 

coefficient, A is the surface, m is the mass of the object, c is its specific heat. 


