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Introduction
Based upon current models scientists believe that the Earth’s temperature is increasing at a rate of 9.7%.  This means that based upon your average lifespan, the Earth’s temperature should raise about 8.25 degrees Celsius.  An increase of this magnitude is thought to bring about massive changes in the characteristics of the world around us: ocean levels rising, extinction of animals and plants, changing in local and global climates.  A contributor to the increase in the Earth’s temperature is the buildup of greenhouse gasses, leading to the Greenhouse Effect.  Greenhouse gasses, such as carbon dioxide, are created during the production of electricity through the burning of fossil fuels.  
Despite these alarming figures, most people are not willing to part with the convenience of electricity and items that use electricity such as the light bulbs.  One way to reduce these effects would be to begin using more efficient light bulbs with a lower wattage.  Wattage (measured in Watts) is the energy used to do work, such as create light. Some people are concerned that lower wattage bulbs will not provide the necessary brightness, or lumens, to which they are accustomed. 
This experiment will compare the type of bulb (incandescent and compact fluorescent) to the amount of energy used by the lamp in watts.  A Watts Up Pro watt meter will be used to determine the actual wattage consumed by the lamp using different light bulbs.  The independent variable is the type of light bulb.  The dependent variable is the wattage used.  Controls include the lumens of each light bulb, the lamp, the time each light is left on, the electrical outlet, the age of bulbs, and watt meter.  If the type of light bulb is related to the energy consumption of a lamp, then the fluorescent light bulb will use the most energy.
Experimental Design

Materials:


Bulbs (all bulbs should rated for 1500 lumens)

#1 GE energy smart



#2 GE energy smart cool                                                                   


                        #3 GE daylight 40
#4 Philips 9w/40w



#5 Philips flood 14w/50w



#6 Wal-mart soft wite 40



#7 GE softwhite 40w




#8 GE reveal 40w

1 Watts Up Electricity Watt Meter (Model: Watts up? / PRO) with grounded   

     plug. 

1 Gooseneck Desk Lamp, White.  Item #001745611

Procedure:



1. Obtain needed materials.


2. Create a data table to record all necessary data for the 30 light bulbs listed
                            above. 

 

3. Plug Watts Up Electricity Watt Meter into electrical outlet near a flat level 
                            table.



4. Wait till LCD screen shows that the Watts Up Electricity Watt Meter is on and 
                            working. 



5. Number each light bulb 1-21 followed by the brand name and type.



6. Install first bulb #1 light bulb into lamp as described in the 
                            user instructions.

7. Plug test lamp into the Watts Up Electricity Watt Meter.

8. Use the “Mode” and “Select” buttons to set the Watts Up Electricity Watt          

    Meter to the “Watt” setting and wait 60 minutes.
9. Read the Watts Up Electricity Watt Meter LCD screen, and record data for this  

    bulb in the appropriate location of the data table.

10. Unplug the Watts Up Electricity Watt Meter and the test lamp.

11. Remove the bulb as described in the user instructions for the lamp.

12. Repeat Steps 6-11 for the remaining bulb type #1.

13. Repeat step 12 for the bulb type #2.

14. Repeat step 12 for the bulb type #3.

15. Repeat step 12 for the bulb type #4.

16. Repeat step 12 for the bulb type #5.

17. Repeat step 12 for the bulb type #6.

18. Repeat step 12 for the bulb type #7.

19. Repeat step 12 for the bulb type #8.

20. Put away materials.

21. Repeat above procedure steps 3-19 multiple times.

22. Average all data for the eight type of light bulbs.

Data


Below are 13 data tables showing the ten trials of data and averages. 
	Trial 1
	Date: Nov. 9th, 2007
	Average for Bulb Type

	Bulb #
	Watts Used in 1 hour
	

	1
	9
	9.033

	2
	8.9
	

	3
	9.2
	

	4
	9.3
	9.150

	5
	9
	

	6
	8.7
	8.600

	7
	8.5
	

	8
	7.8
	7.800

	9
	7.4
	7.400

	10
	41.6
	41.825

	11
	41.5
	

	12
	42.3
	

	13
	41.9
	

	14
	42.1
	41.800

	15
	41.2
	

	16
	42.2
	

	17
	41.7
	

	18
	42.2
	42.675

	19
	42.7
	

	20
	43
	

	21
	42.8
	


	Trial 2
	Date: Nov. 10th, 2007
	Average for Bulb Type

	Bulb #
	Watts Used in 1 hour
	

	1
	8.9
	9.167

	2
	8.9
	

	3
	9.7
	

	4
	9.4
	9.300

	5
	9.2
	

	6
	8.5
	8.550

	7
	8.6
	

	8
	7.7
	7.700

	9
	7.3
	7.300

	10
	41.7
	41.850

	11
	41.5
	

	12
	42.2
	

	13
	42
	

	14
	42.2
	41.775

	15
	41.1
	

	16
	42
	

	17
	41.8
	

	18
	42.1
	42.550

	19
	42.6
	

	20
	42.8
	

	21
	42.7
	


	Trial 3
	Date: Nov. 11th, 2007
	Average for Bulb Type

	Bulb #
	Watts Used in 1 hour
	

	1
	8.9
	8.967

	2
	8.8
	

	3
	9.2
	

	4
	9.3
	9.200

	5
	9.1
	

	6
	8.4
	8.500

	7
	8.6
	

	8
	7.8
	7.800

	9
	7.4
	7.400

	10
	41.8
	41.875

	11
	41.6
	

	12
	42.4
	

	13
	41.7
	

	14
	42.1
	41.775

	15
	41.3
	

	16
	42.1
	

	17
	41.6
	

	18
	42.1
	42.600

	19
	43
	

	20
	43
	

	21
	42.3
	


	Trial 4
	Date: Nov. 13th, 2007
	Average for Bulb Type

	Bulb #
	Watts Used in 1 hour
	

	1
	8.7
	8.567

	2
	8.6
	

	3
	8.4
	

	4
	8.4
	8.200

	5
	8
	

	6
	8.8
	8.800

	7
	8.8
	

	8
	7.4
	7.400

	9
	7.4
	7.400

	10
	41.1
	41.550

	11
	41.4
	

	12
	42
	

	13
	41.7
	

	14
	41.9
	41.550

	15
	40.9
	

	16
	41.8
	

	17
	41.6
	

	18
	41.8
	42.400

	19
	42.6
	

	20
	43
	

	21
	42.2
	


	Trial 5
	Date: Nov. 14th, 2007
	Average for Bulb Type

	Bulb #
	Watts Used in 1 hour
	

	1
	8.5
	8.567

	2
	8.6
	

	3
	8.6
	

	4
	8.3
	8.200

	5
	8.1
	

	6
	8.9
	8.750

	7
	8.6
	

	8
	7.5
	7.500

	9
	7.3
	7.300

	10
	41
	41.500

	11
	41.3
	

	12
	42
	

	13
	41.7
	

	14
	41.8
	41.500

	15
	41
	

	16
	41.7
	

	17
	41.5
	

	18
	41.9
	42.425

	19
	42.7
	

	20
	42.8
	

	21
	42.3
	


	Trial 6
	Date: Nov. 18th, 2007
	Average for Bulb Type

	Bulb #
	Watts Used in 1 hour
	

	1
	8.7
	8.567

	2
	8.5
	

	3
	8.5
	

	4
	8.5
	8.350

	5
	8.2
	

	6
	8.8
	8.800

	7
	8.8
	

	8
	7.5
	7.500

	9
	7.5
	7.500

	10
	41.1
	41.625

	11
	41.5
	

	12
	42.1
	

	13
	41.8
	

	14
	42
	41.500

	15
	40.8
	

	16
	41.8
	

	17
	41.4
	

	18
	42.1
	42.450

	19
	42.4
	

	20
	42.9
	

	21
	42.4
	


	Trial 7
	Date: Nov. 19th, 2007
	Average for Bulb Type

	Bulb #
	Watts Used in 1 hour
	

	1
	8.5
	8.567

	2
	8.4
	

	3
	8.8
	

	4
	8.5
	8.250

	5
	8
	

	6
	8.5
	8.500

	7
	8.5
	

	8
	6.9
	6.900

	9
	7.4
	7.400

	10
	40.9
	41.550

	11
	41.3
	

	12
	42.2
	

	13
	41.8
	

	14
	41.9
	41.575

	15
	40.8
	

	16
	42.1
	

	17
	41.5
	

	18
	42
	42.525

	19
	42.5
	

	20
	43.2
	

	21
	42.4
	


	Trial 8
	Date: Nov. 29th, 2007
	Average for Bulb Type

	Bulb #
	Watts Used in 1 hour
	

	1
	8.8
	8.667

	2
	8.5
	

	3
	8.7
	

	4
	8.4
	8.250

	5
	8.1
	

	6
	8.9
	8.650

	7
	8.4
	

	8
	7.1
	7.100

	9
	7.3
	7.300

	10
	41
	41.525

	11
	41.4
	

	12
	42.2
	

	13
	41.5
	

	14
	42
	41.650

	15
	41
	

	16
	42
	

	17
	41.6
	

	18
	42
	42.525

	19
	42.6
	

	20
	43
	

	21
	42.5
	


	Trial 9
	Date: Nov. 29th, 2007
	Average for Bulb Type

	Bulb #
	Watts Used in 1 hour
	

	1
	8.8
	8.667

	2
	8.3
	

	3
	8.9
	

	4
	8.7
	8.450

	5
	8.2
	

	6
	8.7
	8.900

	7
	9.1
	

	8
	7
	7.000

	9
	7.2
	7.200

	10
	41.2
	41.525

	11
	41.5
	

	12
	41.9
	

	13
	41.5
	

	14
	41.8
	41.450

	15
	40.7
	

	16
	41.8
	

	17
	41.5
	

	18
	42.1
	42.500

	19
	42.7
	

	20
	42.8
	

	21
	42.4
	


	Trial 10
	Date: Nov. 30th, 2007
	Average for Bulb Type

	Bulb #
	Watts Used in 1 hour
	

	1
	8.9
	8.700

	2
	8.4
	

	3
	8.8
	

	4
	8.4
	8.300

	5
	8.2
	

	6
	8.6
	8.800

	7
	9
	

	8
	7.4
	7.400

	9
	7.5
	7.500

	10
	41.1
	41.500

	11
	41.2
	

	12
	42
	

	13
	41.7
	

	14
	41.8
	41.450

	15
	40.7
	

	16
	42
	

	17
	41.3
	

	18
	42
	42.525

	19
	42.7
	

	20
	42.9
	

	21
	42.5
	


All Values in watts
	Bulb #
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Trial 6
	Trial 7
	Trial 8
	Trial 9
	Trial 10
	Average

	1
	9
	8.9
	8.9
	8.7
	8.5
	8.7
	8.5
	8.8
	8.8
	8.9
	8.77

	2
	8.9
	8.9
	8.8
	8.6
	8.6
	8.5
	8.4
	8.5
	8.3
	8.4
	8.59

	3
	9.2
	9.7
	9.2
	8.4
	8.6
	8.5
	8.8
	8.7
	8.9
	8.8
	8.88

	4
	9.3
	9.4
	9.3
	8.4
	8.3
	8.5
	8.5
	8.4
	8.7
	8.4
	8.72

	5
	9
	9.2
	9.1
	8
	8.1
	8.2
	8
	8.1
	8.2
	8.2
	8.41

	6
	8.7
	8.5
	8.4
	8.8
	8.9
	8.8
	8.5
	8.9
	8.7
	8.6
	8.68

	7
	8.5
	8.6
	8.6
	8.8
	8.6
	8.8
	8.5
	8.4
	9.1
	9
	8.69

	8
	7.8
	7.7
	7.8
	7.4
	7.5
	7.5
	6.9
	7.1
	7
	7.4
	7.41

	9
	7.4
	7.3
	7.4
	7.4
	7.3
	7.5
	7.4
	7.3
	7.2
	7.5
	7.37

	10
	41.6
	41.7
	41.8
	41.1
	41
	41.1
	40.9
	41
	41.2
	41.1
	41.25

	11
	41.5
	41.5
	41.6
	41.4
	41.3
	41.5
	41.3
	41.4
	41.5
	41.2
	41.42

	12
	42.3
	42.2
	42.4
	42
	42
	42.1
	42.2
	42.2
	41.9
	42
	42.13

	13
	41.9
	42
	41.7
	41.7
	41.7
	41.8
	41.8
	41.5
	41.5
	41.7
	41.73

	14
	42.1
	42.2
	42.1
	41.9
	41.8
	42
	41.9
	42
	41.8
	41.8
	41.96

	15
	41.2
	41.1
	41.3
	40.9
	41
	40.8
	40.8
	41
	40.7
	40.7
	40.95

	16
	42.2
	42
	42.1
	41.8
	41.7
	41.8
	42.1
	42
	41.8
	42
	41.95

	17
	41.7
	41.8
	41.6
	41.6
	41.5
	41.4
	41.5
	41.6
	41.5
	41.3
	41.55

	18
	42.2
	42.1
	42.1
	41.8
	41.9
	42.1
	42
	42
	42.1
	42
	42.03

	19
	42.7
	42.6
	43
	42.6
	42.7
	42.4
	42.5
	42.6
	42.7
	42.7
	42.65

	20
	43
	42.8
	43
	43
	42.8
	42.9
	43.2
	43
	42.8
	42.9
	42.94

	21
	42.8
	42.7
	42.3
	42.2
	42.3
	42.4
	42.4
	42.5
	42.4
	42.5
	42.45


	
	Total Averages

	
	

	Bulb 1-3
	8.747

	Bulb 4-5
	8.565

	Bulb 6-7
	8.685

	Bulb 8
	7.410

	Bulb 9
	7.370

	Bulb 10-13
	41.633

	Bulb 14-17
	41.603

	Bulb 18-21
	42.518


	Fluorescent Average
	8.155

	Incandescent Average
	41.918

	
	
	

	
	Wattage Ratio
	0.195


Below are 3 graphs showing comparisons of the collected data. 

Additional graphs can be viewed in Data Book.
[image: image1.emf]Bulb Averages

0

5

10

15

20

25

30

35

40

45

50

1 2 3 4 5 6 7 8 9 101112131415161718192021

Bulb Number

Wattage (watts)

Series1


[image: image2.emf]Bulb Type Averages

0.000

5.000

10.000

15.000

20.000

25.000

30.000

35.000

40.000

45.000

Bulb 1-3 Bulb 4-5 Bulb 6-7 Bulb 8 Bulb 9 Bulb 10-13Bulb 14-17Bulb 18-21

Bulb Type

Wattage (watts)


[image: image3.emf]Fluorescent vs Incandescent Bulbs

0

5

10

15

20

25

30

35

40

45

Fluorescent Average Incandescent Average

Bulb Type

Wattage (watts)



Wattage varied between trials for single bulbs but also from bulb to bulb.  The greatest difference within one bulb was bulb # 3 with a range of 1.3 watts.  The lowest amount of watts taken by one bulb was bulb # 8 (trial 7) with 6.9 watts.  The greatest amount of watts used by one bulb was bulb # 20 (trial 7) with 43.2 watts.  All bulbs can be placed into one of two categories, fluorescent and incandescent.  Fluorescent bulbs averaged 8.155 watts and incandescent bulbs averaged 41.918 watts.
Conclusion
If the type of light bulb is related to the energy consumption of a lamp, then the fluorescent light bulb will use the most energy.  The hypothesis of this experiment was incorrect.  There was a relationship between the type of bulb and the energy consumption of the lamp however the fluorescent bulbs used dramatically less energy then incandescent bulbs.  

Each fluorescent bulb (bulb numbers 1-9) averaged between 7.37 watts (bulb number 9) and 8.88 watts (bulb number 3).  The average amount of watts used by the fluorescent bulbs is 8.155 watts.  Each incandescent bulb (bulb numbers 10-21) averaged between 40.95 watts (bulb number 15) and 42.94 watts (bulb number 20).  The average amount os watts used by the incandescent bulbs is  41.918 watts.  This is a difference of 33.763 watts or a ratio of 0.195, meaning a fluorescent uses about 81% less watts (or energy) then incandescent bulbs.  
The incandescent bulbs have a filament inside that would glow, giving off light.   The fluorescent bulbs have no filament inside the bulb that the electricity must pass through to give off light, the light is produced by the excited electrons that make up the gas inside the bulb. During the experiment, the incandescent light bulbs got much hotter then the fluorescent bulbs.  .  Because heat is a form of energy, some of the electricity energy that was entering the incandescent bulbs was being converted into heat instead of light.  The electricity that passes through inside of a fluorescent bulb was converted directly into light photons. 

Switching from incandescent light bulbs to fluorescent light bulbs is a step in the right direction that everyone can make today to reduce your home’s energy use.  Reducing energy consumption will reduce the amount of greenhouse gasses that are created in the common production of electricity.   Some sources state that lighting accounts for close to 20% of the homes electricity bull.  If fluorescent bulbs are 80% more efficient then incandescent bulbs, this would account for a measurable decrease in your home electricity bill.  We all must start taking steps, as small as changing a bulb, towards a better future.  
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