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           STEFAN'S  CONSTANT KIT® 
OBJECTIVE 
Stefan's constant by the black copper radiation 
plates (Electrical Method).  
APPARATUS  
The KIT contains two black copper radiation plates 
with heater element in between, Thermocouple,     
built in power supply, a.c. Voltmeter, a.c. Ammeter 
and their controls. The KIT is self-contained and needs no additional equipment. 

THEORY 
The electricity fed to the heater element is radiated by radiating disc whose steady state temperature gives 
the total power radiated. If E is the total amount of heat radiated per unit area of the body per unit time 
and T is the absolute temperature of the body, then according to Stefan's law: 

              E =  T4                               …(1) 
Where  is the Stefan's constant.. If the body is put in  a surrounding of  temperature then it is also 
receiving an amount of heat radiation given by   To

4  The net amount of heat radiates given out by the 
body per unit area per unit time is therefore.  

 E1 =  (T4 - T0
4)                               …(2) 

If A is the total area of the body given out the heat radiation then the net heat radiated per unit time is given by 

E2 =  A(T4 - T0
4)                …(3) 

In the present case if we neglect the heat transfer on account of conduction and convention of the air in 
contact, heat energy radiated by copper discs per unit time is equal to the power supplied to heater 
element. Therefore if V is the potential difference across the heater and I is the current passing through it, 
then,  

E2 = VI =  A (T4 - T0
4)   

Or      

 44
OTTA

IV



  watt m-2 K-4 

from which the Stefan's constant is determined  V, I & T are measured from Voltmeter, Ammeter and 
Temperature Indicator provided in the KIT.  

 SALIENT FEATURES 
(1) There is practically no loss of heat energy from heating element by conduction, convection or 

radiation Therefore, entire heat energy of the heating element is transferred to the discs.  
(2) As the efficiency of the heating element is nearly equal to one, almost entire electrical energy 

supplied to the heater will be converted in heat energy. 
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