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Power Output and Wind Speeds
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Make a scatter plot of the following data:  (Be sure to label the axes and give it a title.)

	Wind (m/s)
	Power
(watts)

	0
	0.0

	1
	6.2

	2
	7.1

	3
	67.0

	4
	168.9

	5
	316.0

	6
	524.9

	7
	791.0

	8
	1082.7

	9
	1406.7

	10
	1603.1

	11
	1806.8

	12
	1982.2

	13
	2071.8


2. Using the above data, identify the:

a. Independent variable _______________   b. Dependent variable ______________
c. Domain _________________________   d. Range ________________________

3. On the internet, find hourly wind forecasts for your area, by following these steps:
a. Go to www.noaa.gov
b. Enter your zip code or city and state in the weather.gov box, which can be found on the left side about halfway down and click “GO”
c. Click on “Hourly Weather Graph” in the “Additional Forecasts and Information” box which can be found at the bottom right.

d. Uncheck all the boxes except “surface wind” and change it to m/s then click submit.

e. Click on the graph.

f. From here, you can click on “forward 2 days” to see more results.

4. Make a table which represents an entire day’s forecasted wind speeds for each hour in that day.  Also record any forecasted gusts.
5. Using your graph from #1, predict the power output of at least 3 different wind speeds.

a. Wind speed __________   Power Output __________

b. Wind speed __________   Power Output __________
c. Wind speed __________   Power Output __________

6. Using your data from #4 find the mean, median, and mode of the forecasted wind speeds.

a. Mean ___________
b. Median ______________   c. Mode _______________
7. Were there any outliers in your data? ________   If so, what were they? _____________   What is an outlier? ________________________________________________________

8. Using the mean, median, and mode wind speeds, predict the power output.

a. Mean power output __________________
b. Median power output ________________

c. Mode power output __________________
9. Do you think the mean, median, or mode is most accurate? _______________________ Why? _________________________________________________________________

Name _____ANSWERS________

Power Output and Wind Speeds

1. Make a scatter plot of the following data:  (Be sure to label the axes and give it a title.) 
	Wind (m/s)
	Power
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- — ) Depending on the needs of the class, cither have the students hand plot the following data points,

orhave them open the following excel spreadsheet and plot the data in excel.

D £ P loe | 1 f X C I wm [~ o > [ a | =« s T U
0] 275 1505 Make sure that the axes are labeled and the graph has a title. Also make sure that the dependent
21 28 9516667 Power Wind speeds variable is the power and the independent variable is the wind speed.
22 285 17.45 m/s moh
23| 29 103 2500 Have the students find the hourly wind forecast forthe next 2 days. A good place to find thisis
22 295 1656667 ‘www noas gov, then enter your zip code in the weather.gov box, then scroll down to the bottom
25 3 23.00852 2000 and under “additional forecasts and information™ box, click on the howly weather forecast link,
26| 305 3063333 then hideall the boxes except the surface wind box by un-checking them. From here you can
27| a1 s 1500 dlick on the graph and it will show specific hour-to-hour data. Then from here you can click on.
28| 315 434875 3 next 2 daysto see further wind forecast readings.
2 32 485125 H
30| 325 s07s g After they have found this data, they need to record it somewhere, cither on paper or in excel, so
31 23 saamaes § that they can use it later. Have the students make a table and fil it out with the data.
s 500 Predict at least 5 power outputs from your forecasted wind data.
33 24 soos
34| 345 61.27 Forthe next day, using the 24 recorded wind speeds, have the students find the following: mean,
Bl 35| 63.0125) ° ‘median, mode, and range. Then from each of these values they can predict the power output and
] I compare them. Also have them think about which one would be most accurate.
7 36 696 500
38 365 8289 IF gusts showed up on the data, what might these be called? (Outliers) If we use the guststo
39 37 9592 [9-Jun make our predictions, how will that affect them?
a0 a7 s
41 38 86265
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|
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(watts)

	0
	0.0

	1
	6.2

	2
	7.1

	3
	67.0

	4
	168.9

	5
	316.0

	6
	524.9

	7
	791.0

	8
	1082.7

	9
	1406.7

	10
	1603.1

	11
	1806.8

	12
	1982.2

	13
	2071.8


2. Using the above data, identify the:

a. Independent variable __wind speed__   b. Dependent variable __power_______

d. Domain __0-13__________________   d. Range __0-2071.8______________

3. On the internet, find hourly wind forecasts for your area, by following these steps:

a. Go to www.noaa.gov
b. Enter your zip code or city and state in the weather.gov box, which can be found on the left side about halfway down and click “GO”

c. Click on “Hourly Weather Graph” in the “Additional Forecasts and Information” box which can be found at the bottom right.

d. Uncheck all the boxes except “surface wind” and change it to m/s then click submit.

e. Click on the graph.

f. From here, you can click on “forward 2 days” to see more results.
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Make a table which represents an entire day’s forecasted wind speeds for each hour in that day.  Also record any forecasted gusts. (Answers Vary)
5. Using your graph from #1, predict the power output of the following wind speeds.

a. Wind speed    6 mph  =___2.7___ m/s  → Power Output _≈_55 watts__________

b. Wind speed   13 mph =___5.8___ m/s  → Power Output _≈_450 watts_________
c. Wind gust    45 mph = ___20.1__ m/s  → Power Output _≈_2500 watts or more_

6. Using your data from #4 find the mean, median, and mode of the forecasted wind speeds.

(Answers vary)
a. Mean __4.25 m/s___
b. Median __4 m/s________   c. Mode __3 m/s_________
7. Were there any outliers in your data? _yes____   If so, what were they? _gusts at 22 m/s_   What is an outlier? __Data that stands out from the other data around it._____________

8. Using the mean, median, and mode wind speeds predict the power output. (Answers vary)
a. Mean power output __≈ 200 m/s________________

b. Median power output _≈ 169 m/s_______________

c. Mode power output __≈ 67 m/s________________

9. Do you think the mean, median, or mode is most accurate? __Answers vary__________ Why? __Answers vary ____________________________________________________
