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UV Light and Clothing
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.
Have each group use three pieces of 100% cotton fabric and three pieces of a synthetic fabric. Choosing similar colors for each type will reduce the number of changing variables.

3.
There are two methods described in the student procedure for collecting data outside of the school:

· Method 1: Use this procedure if you have a laptop computer available to use with the NXT. This method has students take a battery-powered NXT and the laptop outdoors to make UV measurements. 

· Method 2: Use this procedure if you do not have a laptop computer, and want to use the NXT as a remote, stand-alone unit. This method has students take a battery-powered NXT outdoors without a computer, make UV measurements while outdoors, then return to a computer in the classroom to upload the data. The program to do the data collection is named UV Cloth and it is on the CD that accompanies the book. This program displays the UV readings as data collection proceeds so you get some feedback on how things are going. It also produces a beep sound from the NXT every 15 seconds when it is time to change fabric samples.
4.
If you are using the NXT outside the classroom, be sure it has fresh AA batteries for the day of the experiment.

5.
The Vernier UVB Sensor has a built-in diffuser to minimize its directional specificity. Clamping the sensor in a ring stand is still preferable, however, because it eliminates all directional variation.

6.
The Vernier UVB Sensor is built around a broadband UV sensitive silicon photodiode. The diode produces a current proportional to the UV intensity. A wavelength selective filter limits light striking the diode to only the UVB region, 280 to 320 nm. Figure 1 in the student lab instructions shows the spectral response of the Vernier UVB and UVA Sensors (sold separately). The signal from the diode is amplified and sent to the output.

7.
In this experiment, we did not have the students zero their UV sensor. If you find that the UV sensor is not reading near zero when you completely block it with your hand, you may want to have them zero the sensor. The program on the CD named UV Zero will allow you to do this. To use this program, download it from your computer to the NXT. While your hand is completely blocking the end of the UV sensor, run the UV Zero program. This program will take a reading and store this value in a file on the NXT for later use by the 15 UV Cloth program. If you run the UV Zero program, you will be saving a calibration file that will be used by any program using any Vernier UVB sensor. When you change UVB sensors you should remove this file. You can do this in one of two ways: (1) Use the Memory tab of the NXT window on the NXT Controller to delete the file Vernier Sensor41.Cal; or (2) Download and run the program UV Reset (found on the book CD) on the NXT. Note that readings in the configuration panel do not use the calibration file.
8.
This lab is best done in summer months when UV levels are high. You should not have students do this lab if the UVB readings in the direct sun are less than a few hundred mW/m2.
9.
If you do this lab with the NXT disconnected from the computer, remove unneeded files and programs from the memory of the NXT so there is room to store the data. If the NXT runs out of memory, you will get an incomplete run and no warning message.


10. 
Use some samples of thin fabric so that there is a significant difference in transmitted UV. If all samples are fairly thick, you will not see much variation in UV readings.
SAMPLE RESULTS

	Table I

	Sample
	Sampling Time (sec)
	Color
	Fabric Type
	Dry fabric 
UVB (mW/m2)
	Dry fabric UVB  
(%)
	Wet fabric
UVB (mW/m2)
	Wet fabric
UVB 
(%)

	Full Sun
	0 – 15 
	N/A
	N/A
	742.3
	100
	742.3
	100

	1
	15 – 30 
	black
	100% cotton
	  36.2
	   4.9
	  52.8
	7.1

	2
	30 – 45 
	blue
	100% cotton
	  76.3
	 10.3
	132.7
	17.9

	3
	45 – 60 
	white
	100% cotton
	168.5
	 22.7
	244.9
	33.0

	4
	60 – 75 
	black
	100% rayon
	  12.0
	   1.6
	    8.2
	1.1

	5
	75 – 90 
	blue
	100% rayon
	  13.4
	   1.8
	    9.3
	1.3

	6
	90 – 105 
	white
	100% rayon
	  38.9
	   5.2
	  13.4
	1.8

	Full Sun
	105 – 120 
	N/A
	N/A
	742.3
	100
	742.3
	100


ANSWERS TO QUESTIONS

1.
See data table. If the UVB values for Full Sun are different between the first and last 15 second sections, use an average value.
2.
Answers will vary, but for the sample data the answer is yes. The cotton let in more UVB light than the rayon.

3.
Answers will vary, but for the sample data the answer is yes. The white fabric of each type let in the most UVB light.

4.
Answers will vary, but for the sample data the cotton let in more UVB when wet while the rayon let in more UVB light when dry.

5.
Answers will vary, but for the sample data the rayon blocked the UVB light so well that it is probably not worth the money to buy special clothes.
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