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Water Quality: Temperature 
1.
The student pages with complete instructions for data collection using the NXT can be found on the CD that accompanies this book. See Appendix A for more information.
2.
Water temperature should be measured directly in the aquarium for best results. If you need to collect a sample, it is important to obtain the water sample from below the surface of the water and take the reading as quickly as possible. 
3.
The Vernier Extra-Long Temperature Probe (order code: TPL-BTA) can be substituted in place of the Stainless Steel Temperature Probe.

4.
Also, instead of the Vernier Stainless Steel Temperature Probe in this lab, you can opt to use the NXT Temperature Sensor available from LEGO. You will need to choose Temperature Sensor as the sensor instead of the Vernier Temp.TMP/STS deg C in the MINDSTORMS Edu NXT v2.0 software.
5.
If it is not possible or desirable to tie up a computer for the 24 hours of the aquarium test, you can have the NXT log the data with a little program. You could have your students write their own program. If you prefer, we have included a simple data-logging program called 09Aqua Temp on the CD that comes with this book. The program is set up to record a temperature data point once a minute for 24 hours. This creates a log file of about 25 kB in size; be sure to have at least this much empty space on the NXT. After the run, the file may be opened or uploaded from the Data Logging page of MINDSTROMS. To use, simply download the 09 Aqua Temp program to the NXT, connect to the temperature probe in the aquarium, and run the program. The program will display the temperature on the NXT screen while it is running and signal “Done” on completion. The program is shown below. Note: This style of programming will not work for periods much longer than one day. See the teacher information for Lab 5 for information on longer term NXT data collection programs. Also see Appendix F.
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SAMPLE RESULTS

Student results will vary depending on the size of the aquarium, the room temperature variations, and whether the aquarium has a heater. In the figure below, a very tight temperature control is obtained with use of a heater. The plot was started about 9:00 am.
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ANSWERS TO QUESTIONS

1.
Answers will vary. Add elapsed minutes to start time.
2.
Answers will vary.

3.
Answers will vary. Check for aquariums placed in sunlight, in front of open windows, or in the path of HVAC vents.
4.
Answers will vary.
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