Name: ______________________________________


Date: ________________________

Major Assignment: Household Energy Usage
Prior Knowledge Questions (Do these BEFORE using the Gizmo.) 
1. Think about all the electrical appliances in your house. Which ones do you think use the most energy per second? ______________________________________________________________________________________

2. Now think about how much each of these appliances is used. Which appliances do you think use the most energy each month?  ____________________________________________________________________________
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Gizmo Warm-up
The Household Energy Usage Gizmo™ allows you to compare the energy used by different appliances in the home. On the BEDROOM tab, click the laptop computer. 

1. Voltage (V) Most household circuits operate at 120 volts (120 V).
Is this true of the computer? ___________________

2. Current (I) How much current does the computer use? __________________
3. Wattage (W) is the energy that is used by a device each second. W = I × V
Wattage is measured in watts (W) or kilowatts (kW). 
A. What is the wattage of the computer? _____________________________________
B. Click on the other objects. Which has the highest wattage? ____________________
	Activity A: 

Comparing light bulbs
	Get the Gizmo ready: 

· Click Reset all appliances.
· Check that the BEDROOM tab is chosen.
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Introduction: Three types of light bulbs can be found in a typical household: 

· Incandescent lamps - traditional light bulbs where the current passes through a thin tungsten filament, which heats up and glows
· Halogen lamp - the filament is surrounded by pressurized gas, making it hotter and emitting more light 

· Fluorescent lamp - current passes through a gas inside a phosphor-coated tube. The gas emits ultraviolet radiation, which causes the phosphor to glow.

Question: Which kind of light bulb uses the least amount of energy?

1. Form hypothesis: Which of the three types of lamps do you think is the most efficient?
______________________________________________________________________________________
2. Gather data: On the BEDROOM tab, click on the Incandescent Light to the left of the bed, and the Halogen Lamp at the foot of the bed. Record the wattage of each. Then select the KITCHEN tab and record the wattage of the overhead Fluorescent Lamp. 

Incandescent lamp: ________      Halogen lamp: ________      Fluorescent lamp: ________

3. Summarize: Which lamp uses the most energy? ______________ Least? ______________
4. Analyze: To gauge the efficiency of a light bulb, it is also important to consider how much light it produces. Light intensity is measured in lumens (lm). A lumen is equal to the light produced by a single candle. The lumens produced by each type of light are listed below.
To compare the efficiency of each bulb, calculate how many lumens each bulb produces per watt. To do this, divide the number of lumens by the wattage for each lamp. Include all units.
	Lamp
	Lumens             (lm)
	Wattage              (W)
	Lumens per watt (lm/W)

	Incandescent
	800 lm
	
	

	Halogen
	6,000 lm
	
	

	Fluorescent
	2,000 lm
	
	


A. Which lamp produces light most efficiently? ________________________________

B. Which lamp is the least efficient? ________________________________________
5. Investigate: Use the Gizmo to estimate the cost of an incandescent lamp:
A. Select the BEDROOM tab on the left and the USAGE tab on the right. The usage of an electrical appliance is the average number of hours it is turned on each day. Select the Incandescent Light, and set the Appliance Usage to 4 hours 0 minutes.
B. Energy consumption is the total amount of energy used in a given time period. It is found by multiplying the usage by the wattage. Energy consumption is measured in kilowatt-hours (kWh).
What is the daily energy consumption of the incandescent lamp? ____________

C. Choose the COST tab and check that 1 day is selected. Set the Cost of Electricity to 10.0 ¢/kWh. The daily cost is equal to the daily consumption (in kilowatt-hours) multiplied by the cost per kilowatt hour (¢/kWh).

What is the daily cost of an incandescent lamp? _____________________________

D. Select 1 month (30 days). What is the monthly cost of this lamp? _______________

E. Select 1 year (365 days). What is the yearly cost of this lamp? _________________

6. Calculate: Click Reset all appliances, and select the Halogen Lamp in the bedroom. Find the daily energy consumption, daily cost, monthly cost, and yearly cost of a halogen lamp. Keep the Appliance Usage set to 4 hours and the Cost of Electricity set to 10.0 ¢/kWh.
Daily energy consumption: ____________
Daily cost of halogen lamp: ____________
Monthly cost of halogen lamp: ____________
Yearly cost of halogen lamp: ____________
7. Calculate: Click Reset all appliances. Use the same procedure to find the daily energy consumption, daily cost, monthly cost, and yearly cost of the fluorescent lamp in the kitchen. Use the same usage and cost of electricity values. 
Daily energy consumption: _________

Daily cost of fluorescent lamp: _________
Monthly cost of fluorescent lamp: _________

Yearly cost of fluorescent lamp: _________
8. Conclusion: What lamp costs the most?  _________________
	Activity B: 

Your energy bill
	Get the Gizmo ready: 

· Click Reset all appliances.
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Question: How much energy does your household consume?
1. Observe: In the Gizmo, go through the house, clicking on the different electrical appliances. Which appliances have the highest wattages? _____________________________________________________________________
2. Form hypothesis: Which household appliances do you think use the most energy in a day?
______________________________________________________________________________________
3. Gather data: Choose the USAGE tab and determine the wattage of each appliance in the following chart. Calculate the daily consumption by multiplying the wattage by the daily usage. Include units.
	Room 
	Appliance
	Wattage  (kW)
	Daily usage (h)
	Daily consumption (kWh)

	Bedroom
	Computer
	
	5 h
	

	
	Hair dryer
	
	0.5 h
	


	Living room
	Television set
	
	6 h
	

	
	Air conditioner
	
	8 h
	


	Kitchen
	Refrigerator
	
	8 h
	

	
	Dishwasher
	
	1 h
	


	Laundry room
	Dryer
	
	1 h
	

	
	Washer
	
	1 h
	


4. Analyze: Select the CONSUMPTION tab. The table lists the energy consumed by each appliance in a day. The Total daily energy consumption is reported below the table.
A. What is the total daily energy consumption for your house (add them up)? ____________________
B. Which appliances are the biggest “energy hogs” in your house? _________________________________

5. Apply: Now click the COST tab. Set the Cost of Electricity to 10.0 ¢/kWh.
6. Calculate: Select 1 day, 1 month (30 days), and then 1 year (365 days). Record your household energy cost for each time interval below.
1 day: ___________

1 month: ___________

1 year: ___________
Time of Use Pricing for Hydro
In Ontario, the price you pay for electricity changes depending on the time of day and the season.  There are three different time of use periods, off-peak, mid-pick and on-peak.
	Summer Pricing 
(May 1 - October 31)
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	Weekends/Holidays 
(All Year)
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	Winter Pricing 
(November 1 - April 30)
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	Effective May 1, 2011, 
weekday off-peak rates start 
at 7:00 PM 


	
	Effective November 1, 2011, 
weekday off-peak rates start 
at 7:00 PM 


7. Think and discuss: From November 1 – April 30 Off-peak (7 pm-7 am) 8.3¢/kWh, Mid-Peak (11 am-5pm) 12.8¢/kWh, On-Peak (7-11am, 5-7pm) 17.5¢/kWh.  Calculate the cost of running the following appliance at three different times of day.
	Appliance
	Daily consumption (kWh)
Refer to question 3
	Cost at 8:00 pm
(Off-peak) 
kWh x 8.3¢/kWh
	Cost at 9:00 am
(Mid-peak)
kWh x 12.8¢/kWh
	Cost at 5:00 pm
(On-peak)
kWh x 17.5¢/kWh

	Dishwasher
	
	¢

	¢
	¢

	Dryer
	
	¢

	¢
	¢


How much money would you save by running the dishwasher off-peak (on-peak subtract off-peak)?

1 day: ¢ ___________

1 month: ¢ ___________

1 year: ¢ ___________
$ ___________


 $ ___________
How much money would you save by running the dryer off-peak (on-peak subtract off-peak)?

1 day: ¢ ___________

1 month: ¢___________

1 year: ¢ ___________







    $ ___________


$ ___________
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