
GLG 111 - Power and Energy Lab, Part 1 

Name ________________________________  Class Time _______________  Instructor _____________________ 

Objectives - When done with Part 1 of this lab, students will be able to… 
 • Identify which household items use the most electricity and explain why this is the case. 
 • Compare and contrast the efficiency of incandescent, CFL, and LED light bulbs.  
 • Differentiate between energy and power.  
 • Describe energy trends in the USA and the world.  

Vocabulary 
 watt  kilowatt  efficiency  

Introduction 

One of the big stories of geology is our increased use of energy and the mineral extraction that, until recently, 
accompanied that energy use.   Each day, the average American has the equivalent of working 200 energy 
slaves washing and drying clothes. moving around town, heating water, refrigerating food, running our 
devices, lighting, and heating or cooling a house.  The use of these energy slaves makes our lives more 
comfortable and healthy but the production and delivery of that energy has an increasingly large impact on 
our planet as our population grows and each person demands more and more energy. 

Centuries ago, humans enslaved one another to get that energy.  Now we burn fossil fuels, build nuclear 
powers plants, or erect renewable energy facilities to bring us that energy.  And that deliver of energy in either 
the form of electricity or gasoline has become so easy and affordable that we don’t really understand how 
much energy we each use.   

Each one of us uses the equivalent of 200 energy slaves every day.   That energy makes our modern, healthy 
life comfortable.  But that affordable energy comes at a largely hidden cost to our planet, Earth.  In the next 
two labs, we will at power and then energy.  
 
Procedure  



Let’s first look at the power consumed by our common electric items.  

Notes A. Use the Kill-A-Water meter only with 110-120 V <1875 watts.  No H20 heaters, clothes dryers, ranges, etc. 
 B. The meter rounds; some low-power items may show 0 watts even when operating. 
 C. The reading make take up to 30 seconds to stabilize. 
 D. Each time the meter is plugged in, reselect the WATT option. 
 E. Use the infrared thermometer to record the highest temp of the bulbs and other in-class devices.  
 F.  If you have a cable box at home, test it.  
 G. Bring the data below with you to our next class. We will extend this activity.  

IN LAB - Use the Kill-A-Watt meter to record the power draw in watts of each device in OFF/ON or L/M/H.   

                 DEVICE INFORMATION       POWER DRAW IN WATTS (W)        TEMP    
         OFF      ON/LOW     MED        HIGH 

1. _______________________________________ _______     _______     _______     _______    _______ 

2. _______________________________________ _______     _______     _______     _______    _______      
 
3. _______________________________________ _______     _______     _______     _______    _______      
 
4. _______________________________________ _______     _______     _______     _______    _______        
  
5. Incandescent Light Bulb    _______     _______     _______     _______    _______       
 
6. CFL Light Bulb    _______     _______     _______     _______    _______       

7. LED Light Bulb     _______     _______     _______     _______    _______           

HOME - Repeat the above process with 10 items at your home, recording your data below.  Take pictures of 
your items and put into a document attached to this paper OR make a Google Doc with the images & share 
that doc with your instructor.  

  DEVICE INFORMATION       POWER DRAW IN WATTS (W)    

         OFF      ON/LOW     MED        HIGH 
 
1. ___________________________________________ _______     _______     _______     _______         

2. ___________________________________________ _______     _______     _______     _______         
 
3. ___________________________________________ _______     _______     _______     _______         
 
4. ___________________________________________ _______     _______     _______     _______         

5. ___________________________________________ _______     _______     _______     _______         

http://www.p3international.com/products/P4400.html


6. ___________________________________________ _______     _______     _______     _______   

7. ___________________________________________ _______     _______     _______     _______         

8. ___________________________________________ _______     _______     _______     _______         

9. ___________________________________________ _______     _______     _______     _______   

10.__________________________________________ _______     _______     _______     _______         

Summary 

Which light bulb is most efficient?  

Where does all that wasted energy go? 



Class Discussion Questions 

List from appliance watts from high too low on the white board or on a shared google spreadsheet.  

Calculate watts - run the stairs.  

Each watt, every number in your data table will become heat in your house.  What is the implication 
if you want to reduce your power bill, pollution, climate chance, health impacts, etc. 

Note that we didn’t test ENERGY, just POWER.   To test energy, we’d have to use the kWh setting. 
                                                              
Phantom Draw Problem - Suppose items in your house drew 40 watts even when off.  That would 
be .040 kWh every hour or .960 kWh/day or 350.4 kWh/year.  At 12¢/kWh those items, even when 
OFF, would cost you $42.05 to power each year or $420.05 over 10 years. 

What is happening to electricity usage in the USA?  

What relationship exists between the watts used and the heat produced by an appliance? 

Read this article from the BBC on LED light bulbs and power production. 

What is the difference between energy and power? 

Insert olympic cyclist here.  

            To geology and beyond! 

https://www.bbc.com/news/science-environment-46741346


Energy & Power Lab - Part 2 

Name ________________________________  Class Time _______________  Instructor _____________________ 

1. List the 3 items from home that you tested in Part 1 that used the most power.  

______________________    ______________________    ______________________     

2. What did your answers to question 1 have in common… other than using a lot of power? 

3. What 3 items surprised you regarding how little power they used? 

______________________    ______________________    ______________________     

4. Other than using little power, what did your answers to question 3 have in common? 

5. Which items if any used (the most) power even when turned “off”  

______________________   ______________________    ______________________    ______________________     

6. If you tried the different types of  light bulbs, what did you discover? 

7. Why are we doing THIS in a GEOLOGY class? 

8. Should you leave a fan on when you are gone to cool your house? (YES / NO) Explain. 

9. State the relationship between the watts used and the heat created by an electrical device. 



Part 3 - Power and Energy Calculations 

One kilowatt-hour (kWh) is 1000 watts used over one hour… or any equivalent.  For example, if an old 100 
watt incandescent (hot!) light bulb is on for 10 hours, that would be 1 kilowatt hour.  Why? 

100 Watts (W) X 10 hours = 1000 Watt-hours or 1 kWh - Note the abbreviation. 

10. How are the kilowatt hours of any electrical device calculated? (The label kWh is a big hint.)  

11. How many hours would a 10 W bulb have to be on to use one kWh?  

______________________________ 

12. In column 1 (ITEM) below, list your 3 biggest power users from the Kill-A-Watt lab and the one device 
that drew the most power when “off”.  

13. In column 2 (AVG POWER (kW), list the average power that device uses when on.  

14. In column 3 (HRS/YEAR), estimate the total hours that each device is on during a year.  

15. In column 4 (kWh/yr) calculate how many kilowatt hours your devices use in a year.  

16. At 12¢ ($.12) /kWh, calculate how much your device costs to operate each years.  

            ITEM     AVG POWER (kW)     HRS/YR              kWh/YR         $/year 

 ___________________  _________      _______         _____________          _____________ 

 ___________________  _________      _______          _____________         _____________ 

 ___________________  _________      _______          _____________         _____________ 

https://www.bbc.com/news/science-environment-46741346 

That’s not much money, yet your power bills probably are a lot more. Why? 
https://www.energy.gov/energysaver/save-electricity-and-fuel/appliances-and-electronics/estimating-appliance-and-home 

WRITE MORE HERE. 

17. Which three devices use the most power and/or energy in your house.  

 __________________________  __________________________  __________________________   

https://www.bbc.com/news/science-environment-46741346
https://www.energy.gov/energysaver/save-electricity-and-fuel/appliances-and-electronics/estimating-appliance-and-home


In the table below are data for incandescent, CFL (curly fluorescent) & LED (light-emitting diode) bulbs.  All 
3 bulbs emit about the same amount of light.  In the first column is the cost of one bulb. 

In the second column is how many hours each bulb will last.   

18. The ____________________ is the least expensive bulb to buy. The __________  bulb is the most expensive.   

19. Should you just buy the cheapest bulb?  Explain.  

20. In the third column, record how many of each bulb would be needed to light your house for 20,000 hours.  
Why 20,000 hours?  That is about 5 hours a day for nearly 11 years. 

21. In the 4th column, enter the cost for all the bulbs need to last the 20,000 hours of lighting your house. 

The 5th column shows the watts used by each bulb. All the bulbs produce roughly the same amount of light.  

22. In the 6th, covert the watts to kW by dividing by 1000.  

23.  In column 7, record the total kWh of energy each type of bulb would use in 20,000 hours or 11 years. 
Remember that kWh = (kW)(hr).  

24. In column 8, record the COST to operate that bulb type for 20000 hours.  Each kWh costs 12¢ or $.12. 

25. In column 9, add the energy cost from column 8 to the total COST FOR BULBS total. 

26. In column 10, calculate the cost to run 10 of these bulbs in your house for 20,000 hours. 
       
            1                  2           3     4                 5                6                   7                        8                    9                                10  
       $/BULB    HRS/BULB   BULBS IN 20000 HRS       COST FOR BULBS ($)         WATTS          kW             kWh      kWh $      kWh $+BULB $            10 BULBS  
  
EXAMPLE        . 5      500                   40             $20                 100             .100              2000                   240                   260                                2600 
  
INCANDESCENT     1   2,000   _________   ________                        60          ________       _________ __________  __________           __________ 

CFL          2   5,000  _________    ________                        14          ________       _________  __________  ___________           __________ 
  
LED          3 20,000  _________    ________                     7         ________       _________  __________  ___________           __________ 

26.  What do your data show? 

27.  Explain 2 changes that may occur over time and thus affect your calculations above. 

 A 

 B. 

28.  How many kWh & how many $ would we save over 20,000 hrs by replacing 10 incandescent w/ 1 LED?  

  kWh ________________________  $ __________________ 



29. If 100,000,000 houses in the USA replaced 1 broken incandescent light bulb with 1 LED, how many kWh 
and $ would be saved?   Yes, just one bulb in 100,000,000 houses.  Show your work. 

  kWh ________________________  $ __________________ 
Note: Don’t throw away your CFL bulbs.  The contain Hg - mercury.  Recycle your CFLs at Lowe’s or Home Depot.  

An “average USA house uses about 10,766 kWh/yr or 897 kWh/month.  The range is from 15,435 kWh/yr in Louisiana 
(1,286 kWh/month) to 6,061 kWh/yr in Hawaii (505 kWh/month). 

Part 4 - Facebook “Science” 

You may have seen this post on Facebook about an INCREDIBLE INVENTION which can power an entire house for 24 hours 
by pedaling on a bicycle like generator for only 1 hour.   Let’s look at this.  

30.  An average house uses ___________ kWh/day, assume 30 days in a month and round off.  

Below is a screen shot from my bike ride of September 5, 2018.   I averaged about 150 watts/hour. 

31.  If, instead of biking in the desert at night, I biked for one hour on the INCREDIBLE INVENTION, I 
would have produced ____________ kWh of energy.   

32.  How does this energy output compare with the average requirement of a house? 

33. One solar panel can put out this much energy… for 8 hours every day.  ________ kWh/day or _______ kWh/yr. 
 

Watch: An olympic cyclist trying to power a toaster. 

http://www.trueactivist.com/60-minutes-on-this-bicycle-can-power-your-home-for-24-hours/
http://www.trueactivist.com/60-minutes-on-this-bicycle-can-power-your-home-for-24-hours/
https://news.energysage.com/what-is-the-power-output-of-a-solar-panel/
https://www.youtube.com/watch?v=S4O5voOCqAQ


34.  Share 2 things you should have learned from this Facebook claim.   

 A. 

 B 

Summary - Write 3 things you learned in this lab, ?s you still have, and/or a question I should have asked. 

A 

B 

C 

Ideas - Bring in utility bill, look at energy star labels on-line, extrapolate pollution per kWh. 

Finish early?  Look at How does your state produce electricity? and answer the following questions for a small amount of extra credit.  
A.  How has the way the USA generates electricity change from 2001 to the 2017? 

B.  How has the way the Arizona generates electricity change from 2001 to the 2017? 
C. What is strange about the power supply in West Virginia? 

D. Would you want to breathe the air or eat fish caught in lakes there?  Why? 
E. What is the only state to use mostly petroleum to generate electricity?  Why might this be the case? 
F. Which state use mostly hydroelectricity and what percentage of its electricity is produced by hydro? 

he electricity generated per ton of coal = 2,460 kWh/ton.  
And 1 ton = 2000 pounds.  

So 1 kWh requires 1/2460 = .000407 tons of coal  

2000 pounds/ton * .000407 tons = 0.813 pounds  

It takes 0.813 pounds (less than 1 pound) of coal to produce 1 kWh of electricity. 

Navajo Generating Station takes 8,000,000 tons of coal to produce 12,059 GWh of electricity at the plant. 
What gets to the user is another matter.  

1.5 MWh/ton or 1500kWh/ton or .75 kWh/lb of coal 

https://www.nytimes.com/interactive/2018/12/24/climate/how-electricity-generation-changed-in-your-state.html

