OMEGASCOPE

Experiment #1

OMEGASCOPE THERMOMETER: Tests and Calibration Experiment #1





· 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 thermometer.  Two different surfaces were used: water and aluminum.

Experimental Procedure:

1.) Use the constant temperature bath and set the meter to the desired water temperature.

2.) Read the temperature on the thermometer.

3.) Adjust the emissivity on the IR thermometer.

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

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

1st Calibration: WATER
The emissivity used for water was 0.96.  This information was obtained from table B-2 in the User's Manual.
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                                     Table 1.1 shows the calibration points for the first test.
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Figure 1.1 shows the calibration line for IR Scope

From figure 1.1 we can se that the IR scope readings were very close to the temperatures obtained using and ordinary thermometer.  The average difference between both temperatures was 0.833.  Mainly the last data point caused this difference.  

The reason why there are no data points for the last two temperature was that for some reason when the water started to boil, the temperature readings produced by the scope decreased drastically.  

2nd Calibration: Aluminum Plate
According to table B-2 of the User's Manual, the emissivity of aluminum was in 0.09 to 0.3.  The minimum magnitude of emissivities in the scope was 0.1, for this reason, 0.09 emissivity was impossible to obtained.  

Since aluminum has different surface finishes, the emissivity varies greatly as a function of the surfaces been tested.  For this reason, different emissivities were used during the calibration.
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Table 1.2 shows the calibration points for the second test.

From table 1.2 we can see that the emissivity that produce a reading "closer" to the one produced by the thermometer was e=0.3.  The average difference between the control thermometer and the IR thermometer was 0.5 deg.  For this reason the calibration line in figure 1.2 was drawn these results.
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Figure 1.2 shows the calibration line for IR Scope

From figure 1.2 it can be seeing that the graph produced by the scope when we used the aluminum plate was not as accurate as the graph for water.  One of the reasons could be because the plate was very reflective.  The IR sensor maybe detected the laser light and recorded as the temperature of the plate.  

A second reason for this difference could be that the data points were too close together, as a result a small difference in the location where the beam was aimed would cause a relatively large temperature difference.  

Surface Temp. as a function of Emissivity

After these two experiments were performed, the relationship between the surface temp. and the emissivity setting on the meter was deduced.  

In this experiment, both surfaces, water and aluminum, were tested.  We first set the temperature of the water in the constant temperature bath.  Then we record the temperature for different emissivities.  The following were the results.
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Figure 1.3 shows the relationship between the emissivity and the temp. readings.
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Figure 1.4 shows the relationship between the emissivity and the temp. readings.

Both graphs display the same characteristic.  The temperature calculated by the IR thermometer increased as the emissivity settings decreased. Since the scope uses the Stefan-Boltzmann law, this inverse proportionality was expected.
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As a result the smaller the emissivity, the larger the first term in the summation.  
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