OMEGASCOPE

Experiment #3


OMEGASCOPE THERMOMETER: Determining the Relationship between Emissivity and Temp .

Experiment #3

The objective of this test was to prove that the temperature varies linearly with the emissivity.  During experiment #1, it was proven that the temperature and emissivity had an inverse relation.  This meant, that as the emissivity increased, the temperature calculated by the scope decreased.  Now, we want to know the nature of this relationship.  

1.0) Set the temp. of the cube to a fix value.

2.0) Set the emissivity on the scope to its minimum value, 0.1. 

3.0) Record the temperature reading.

4.0) Increase the emissivity by 0.05.  

5.0) Take a second temperature reading.

6.0) Repeat this until the emissivity equals 1.

Table 1.1 and 1.2 lists the experimental results for the third calibration test.

e
1/e
Temp.
Temp K

0.1
10
467
740

0.15
6.666667
355
628

0.2
5
288
561

0.25
4
252
525

0.3
3.333333
225
498

0.35
2.857143
206
479

0.4
2.5
189
462

0.45
2.222222
176
449

0.5
2
166
439

0.55
1.818182
156
429

0.6
1.666667
149
422

0.65
1.538462
141
414

0.7
1.428571
134
407

0.75
1.333333
129
402

0.8
1.25
124
397

0.85
1.176471
119
392

0.9
1.111111
115
388

0.95
1.052632
112
385

1
1
108
381

     Table 1.1

e
1/e
Temp.
Temp K

0.1
10
479
752

0.15
6.666667
363
636

0.2
5
298
571

0.25
4
259
532

0.3
3.333333
232
505

0.35
2.857143
211
484

0.4
2.5
194
467

0.45
2.222222
180
453

0.5
2
169
442

0.55
1.818182
159
432

0.6
1.666667
151
424

0.65
1.538462
144
417

0.7
1.428571
137
410

0.75
1.333333
132
405

0.8
1.25
127
400

0.85
1.176471
122
395

0.9
1.111111
118
391

0.95
1.052632
114
387

1
1
110
383

                                              Table 1.2 

As it can be seeing tables 1.1 and 1.2 lists the data point for this experiment.  As it was mentioned above, the objective of this experiment was to identify the nature of the relationship between the emissivity and temperature.  From the Stefan-Boltsmann Law, we can determine this connection theoretically.   If we take this equation and solve for q/e we obtain the following expression:
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From this equation it is evident that the relationship between 1/( and T is linear.  This idea is bolstered by the experimental data.  Figures 1.1 and 1.2 illustartes this behavior.  
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Figure 1.1
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Figure 1.2
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