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Objective:
 To investigate the effect of blackbody radiation exchange over a coaxial parallel disks.
Apparatus:
1. Electrical oven.

2. Small optical bench with short side clamps.

3. Temperature sensor, with digital temperature indicator.

4. Rheostat.

5. Moll's thermopile with micro-voltmeter digital indicator.

6. Blackbody accessories.

Theory 

The blackbody is an ideal surface having the following properties:
1. A blackbody absorbs all incident radiation, regardless of wave length and direction.

2. For a prescribed temperature and wave length no surface emits more energy than a blackbody.
3. Although the radiation emitted by a blackbody is a function of wave length and temperature it is independent of direction, that is the blackbody is a diffuse emitter.

In general, radiation may leave the surface due to both reflection and emission, and on reaching a second surface, experience reflection as well as absorption. However, matters are simplified that maybe approximated as blackbodies, since there is no reflection. Hence, energy only leaves as a result of emission, and all incident radiation is absorbed.
The net heat exchange by radiation between the two surfaces in this experiment using the prescribed apparatus may then be defined as:
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Where:
Ai - is surface area normal to radiation (m2).

f -   is conversion factor = 160.
V -  is voltmeter reading in (mV).

T -  is Temperature in (K).

Fij - is a view factor given by:
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Where:
L : is distance between centers of the coaxial parallel disks (m2).

ri, rj : are the radii of the disks (m).

i, j : are the coaxial parallel disks in question.

( : Stefan boltzmann constant = 5.670*10-8 W/m2.K4
Procedure:
1. Setup up the apparatus components and heat up the electrical oven.
2. Take necessary measurements of distances in each case.

3. Record your readings.

4. Repeat the experiment at different distances (L).

5. Repeat the experiment using transperant glass. 

Data sheet:
ri …………….
rj …………….

f (conversion factor) ……………...
	Ti
	Tj
	L
	mV
	Fij
	qij(experimental)
	qij(theoritical)
	%error

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


1. Fill the table above with different distances (L).

2. Find the % error.

3. State sources of error in this experiment.

4. Repeat the experiment using a transparent glass and fill the data in the table below.
	Ti
	Tj
	L
	mV
	Fij
	qij(experimental)
	qij(theoritical)
	%error
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