EA-467  Thermister  Telemetry Test 



(rev 1)  Fall 2007
Introduction: In the previous Telemetry Lab, you calibrated your temperature sensing thermister using a few spot temperatures such as cold and hot water, body and room temperature.  Now that the USNA Satellite lab has a Thermal chamber, we can get a higher resolution data set.

This lab exercise will have you reconfigure your LABSAT for temperature measurements again and this time you will place your satellite with its radio link into the thermal chamber and observe the data as the temperature is taken from 50 deg C down to -30 deg C.

Laboratory Setup:
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You will connect your six LABsats to their transmitters so that telemetry can be received back at your work station.   The ground station receiver will receive all the data from the labsats and deliver it to your workstation via the distribution panel as shown below.
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The format of the telemetry packet is shown below.  Temperature parameters will be channels 1 and 2.
Telemetry Format:      W3ADO-1>BEACON:SGATE:T#002,132,138,159,131,213,11111111

Temperature Chamber Measurements:
As in the telemetry lab, connect your thermister as an R1/R2 voltage divider with R1 being the thermister and R2 as a fixed 10k resistor.  For comparison, you will also connect another stock thermister and another 10k resistor to channel 2 as shown in the diagram below.  This will give you two thermisters for comparison. 
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Detailed Procedures:
1. Connect two 10k resistors at R2 and R4.  Connect the wired thermister to channel 1 and 5 volts and connect the un-wired thermister to channel 2 telemetry and the 5 volt bus as shown above..  
2. Plug in the TNC to a 12 volt battery tap.  Turn on the LABsat radio.

3. Confirm reception on your work station.  
4. Carry your LABsat and place it in the thermal chamber at 50C.  Confirm it is still transmitting data.

5. When all thermisters have stabilized and all are reporting steady-state, then record the telemetry count for your LABSAT.

6. At this point, one student will drop the temperature of the thermal chamber by 5 degrees.  When your data has stabilized, then take another data point.

7. Continue in 5 degree steps to -30 C.  Taking the two data points at each temperature.

Post Lab:

1. Plot the recorded temperatures versus the reported telemetry counts.    
2. Notice the plot is non linear and close to a cubic.  Develop a cubic trend line and equation for the data.
3. How close does this curve match the one from your telemetry lab?

Laboratory Report:   Write a simple one page summary of this experiment and include your data plots. And equations.
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