OMEGASCOPE

Experiment #2


OMEGASCOPE THERMOMETER: Tests and Calibration Experiment #2

· Calibration
The objective of this section was to calibrate the IR thermometer by determining the temperature of known surfaces.  The temperature of the control surface was determined by using a RTD.  Four different surfaces were used: black, white1, white 2 and polished aluminum.  

Experimental Procedure:

1.) Use the Thermal Radiation Cube, Leslie's Cube and set the meter to the desired temperature setting.

2.) Connect a multimeter to the cube.  Set the multimeter to calculate electrical resistance.  

3.) Read the resistance of the meter.  Compare this value with the table on the user's manual.  Determine the correct surface temperature.  .

4.) Adjust the emissivity on the IR thermometer.

5.) Determine the surface's temperature using the IR thermometer.

6.) Calculate the difference between both readings and draw a calibration curve.






1st Calibration: Determining the Unknown Emissivites

The objective of this experiment was to determine the emissivities of each of the four different surfaces.  The cube was set to a predetermined temperature, and then the emessivity on the scope was adjusted until the temperature reading matched the actual temperature.  Table 1.1 contains the experimental results.





  Surface Emissivity



Temp. Set
Resistance (K Ohms)
Temp. (deg. C)
B
P
W1
W2

1
106.6
23.3
1
1
0.94
0.47

2
105.6
23
*1
*1
1
0.96

3
85.7
29
0.91
1
0.85
*1

4
50.3
39
0.78
0.22
0.96
0.15

5
23.25
59
0.94
**
0.96
0.2

6
11.63
79
0.93
**
0.95
0.2

7
6.86
94
0.92
**
0.95
0.2

8
4.21
109
0.9
**
0.95
0.2



Avrg. Emissivity
0.896667
**
0.945
0.19

Table 1.1 lists the experimental results for test #1

After performing the first test, the emissivity for the side painted black was 0.89.  This value differed from the one given on table B-2 of the user's manual.  For the second surface, White 1 (W1), the average emissivity was 0.945.  For W2 the emissivity equaled 0.19.  W2 proved to be the most constant temperature.  As it can be seeing from the table, it was impossible to determine its emissivity.  From table B-2, the emissivity for this material was listed as 0.09.  The minimum emissivity setting in the scope was 0.1.  As a result, these temperatures were impossible to measure with a high level of accuracy.

2nd Calibration: Determining the Surface Temp. With Known Emissivites

The purpose of this section was to determine the temperature of different surface finishes.  This test was performed to two surfaces: black and W1.  The procedure was the following:

1.) Set a desired temp.

2.) Set the emissivity on the scope to either 0.96 for black or 0.95 for W1.

3.) Determine surface temp.

4.) Change the emissivity in order to match the real surface temp.

Table 1.2 lists the experimental results for the second calibration experiment.  

Temp. Set
Resistance (K Ohms)
Temp. (deg. C)
B=0.96
Real e
W1=0.95
Real e

1
88.8
27
27
0.96
27
0.95

2
72.5
32
31
0.93
31
0.96

3
55.1
38
37
0.93
38
0.95

4
34.8
49
47
0.94
49
0.95

5
22.49
60
59
0.95
60
0.95

6
6.74
94
92
0.92
94
0.95

7
4.08
105
105
0.96
108
0.93

8
3.22
118
113
0.9
117
0.93



Avg. Emissivity

0.93625

0.942

Table 2.1

After all the data points were tabulated figures 2.1 and 2.2 were drawn.  These figures show how closely the temperature readings for both surfaces resembled that of the actual temperature.  
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From the figure above it could be seeing that the temperature calculated by the scope using the two different emissivities was very close to the actual temperature.  As a result, all three-temperature lines lay on top of each other.  This example shows the accuracy of the IR thermometer.  The actual calibration line is displayed in figure 1.2.
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Scope Temp. vs. Emissivity

		

		Omegascope IR Thermometer

		The objective of this experiment was to prove that the relationship between the emissivity and the object's temperature was linear.

		e		1/e		Temp.

		0.1		10		467		740

		0.15		6.6666666667		355		628

		0.2		5		288		561

		0.25		4		252		525

		0.3		3.3333333333		225		498

		0.35		2.8571428571		206		479

		0.4		2.5		189		462

		0.45		2.2222222222		176		449

		0.5		2		166		439

		0.55		1.8181818182		156		429

		0.6		1.6666666667		149		422

		0.65		1.5384615385		141		414

		0.7		1.4285714286		134		407

		0.75		1.3333333333		129		402

		0.8		1.25		124		397

		0.85		1.1764705882		119		392

		0.9		1.1111111111		115		388

		0.95		1.0526315789		112		385

		1		1		108		381

		e		1/e		Temp.

		0.1		10		479		752

		0.15		6.6666666667		363		636

		0.2		5		298		571

		0.25		4		259		532

		0.3		3.3333333333		232		505

		0.35		2.8571428571		211		484

		0.4		2.5		194		467

		0.45		2.2222222222		180		453

		0.5		2		169		442

		0.55		1.8181818182		159		432

		0.6		1.6666666667		151		424

		0.65		1.5384615385		144		417

		0.7		1.4285714286		137		410

		0.75		1.3333333333		132		405

		0.8		1.25		127		400

		0.85		1.1764705882		122		395

		0.9		1.1111111111		118		391

		0.95		1.0526315789		114		387

		1		1		110		383
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Test #1 @ different Temp.
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Test #2 @ different Temp.

										Surface Emissivity

		Temp. Set		Resistance (K Ohms)		Temp. (deg. C)		B		P		W1		W2

		1		106.6		23.3		1		1		0.94		0.47

		2		105.6		23		*1		*1		1		0.96

		3		85.7		29		0.91		1		0.85		*1

		4		50.3		39		0.78		0.22		0.96		0.15

		5		23.25		59		0.94		**		0.96		0.2

		6		11.63		79		0.93		**		0.95		0.2

		7		6.86		94		0.92		**		0.95		0.2

		8		4.21		109		0.9		**		0.95		0.2

						Avrg. Emissivity		0.8966666667		**		0.945		0.19





										Surface Emissivity

		Temp. Set		Resistance (K Ohms)		Temp. (deg. C)		B=0.96		Real e		W1=0.95		Real e

		1		88.8		27		27		0.96		27		0.95

		2		72.5		32		31		0.93		31		0.96

		3		55.1		38		37		0.93		38		0.95

		4		34.8		49		47		0.94		49		0.95

		5		22.49		60		59		0.95		60		0.95

		6		6.74		94		92		0.92		94		0.95

		7		4.08		105		105		0.96		108		0.93

		8		3.22		118		113		0.9		117		0.93

						Avg. Emissivity				0.93625				0.942





		



Surface Temp.

Black Surface e=0.96

White 1 e=0.95

Temp. Setting

Temp. (deg. C)

Surface Temp. for Known Emissivities



		



Black e=0.96

White 1 e=0.95

Temp of Surface (deg. C)

Temp. of Meter (deg. C)

Omegascope Temp. vs. Surface Temp.




_1021858174.xls
Chart3

		27		27

		32		32

		38		38

		49		49

		60		60

		94		94

		105		105

		118		118



Black e=0.96

White 1 e=0.95

Temp of Surface (deg. C)

Temp. of Meter (deg. C)

Omegascope Temp. vs. Surface Temp.

27

27

31

31

37

38

47

49

59

60

92

94

105

108

113

117



Scope Temp. vs. Emissivity

		

		Omegascope IR Thermometer

		The objective of this experiment was to prove that the relationship between the emissivity and the object's temperature was linear.

		e		1/e		Temp.

		0.1		10		467		740

		0.15		6.6666666667		355		628

		0.2		5		288		561

		0.25		4		252		525

		0.3		3.3333333333		225		498

		0.35		2.8571428571		206		479

		0.4		2.5		189		462

		0.45		2.2222222222		176		449

		0.5		2		166		439

		0.55		1.8181818182		156		429

		0.6		1.6666666667		149		422

		0.65		1.5384615385		141		414

		0.7		1.4285714286		134		407

		0.75		1.3333333333		129		402

		0.8		1.25		124		397

		0.85		1.1764705882		119		392

		0.9		1.1111111111		115		388

		0.95		1.0526315789		112		385

		1		1		108		381

		e		1/e		Temp.

		0.1		10		479		752

		0.15		6.6666666667		363		636

		0.2		5		298		571

		0.25		4		259		532

		0.3		3.3333333333		232		505

		0.35		2.8571428571		211		484

		0.4		2.5		194		467

		0.45		2.2222222222		180		453

		0.5		2		169		442

		0.55		1.8181818182		159		432

		0.6		1.6666666667		151		424

		0.65		1.5384615385		144		417

		0.7		1.4285714286		137		410

		0.75		1.3333333333		132		405

		0.8		1.25		127		400

		0.85		1.1764705882		122		395

		0.9		1.1111111111		118		391

		0.95		1.0526315789		114		387

		1		1		110		383
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Test #1 @ different Temp.

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



1/emissivity

Temp. (deg. K)

Surface Temp. vs. 1/e

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Test #2 @ different Temp.

										Surface Emissivity

		Temp. Set		Resistance (K Ohms)		Temp. (deg. C)		B		P		W1		W2

		1		106.6		23.3		1		1		0.94		0.47

		2		105.6		23		*1		*1		1		0.96

		3		85.7		29		0.91		1		0.85		*1

		4		50.3		39		0.78		0.22		0.96		0.15

		5		23.25		59		0.94		**		0.96		0.2

		6		11.63		79		0.93		**		0.95		0.2

		7		6.86		94		0.92		**		0.95		0.2

		8		4.21		109		0.9		**		0.95		0.2

						Avrg. Emissivity		0.8966666667		**		0.945		0.19





										Surface Emissivity

		Temp. Set		Resistance (K Ohms)		Temp. (deg. C)		B=0.96		Real e		W1=0.95		Real e

		1		88.8		27		27		0.96		27		0.95

		2		72.5		32		31		0.93		31		0.96

		3		55.1		38		37		0.93		38		0.95

		4		34.8		49		47		0.94		49		0.95

		5		22.49		60		59		0.95		60		0.95

		6		6.74		94		92		0.92		94		0.95

		7		4.08		105		105		0.96		108		0.93

		8		3.22		118		113		0.9		117		0.93

						Avg. Emissivity				0.93625				0.942
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