Project #1: How Much Energy Do You Use?





Issued:	September 26, 2000


Due:	October 3, 2000 (at beginning of lecture)





Instructions:	Answer all of these questions with a concise, well-crafted paragraph.  Answers are to be typed using the Courier font.  The font size shall be 10 points.  All answers should be double-spaced, with 3/4" margins.  Staple your answers to these homework sheets, and turn them in on the assigned date.  Please include a title bar with your name, the date, the number of the homework, and your GTF's name.  This format will be used throughout the term.  





Each homework assignment is worth 20 points, of which five points are reserved for presentation.  Presentation includes, but is not limited to: spelling, clarity of thought, following instructions, and design.  Show all calculations and include all units (e.g. Kilowatts = Kw).





Homework is due one week after it is assigned, and will be turned in at the beginning of lecture.  Homework not turned in at this assigned time will automatically lose half the 20 available points. Any homework turned later than one week after it was due will not receive any credit.








	Energy Consumption: You will need to obtain a recent utility bill for your home or apartment (or ask a friend or neighbor).  (If you have no friends or neighbors, stop by the ECS GTF office at 273 Mezzanine and pick up a sample bill.)  Study this bill and become familiar with the information (the billing period, the meter readings, the units of energy consumed, the rate schedule, and the taxes and surcharges).  Some utilities also include information such as previous usage, as well as weather data.





1.	WHAT DOES YOUR HOUSE LOOK LIKE?  In order to compare energy use for residences, you need to take into account different factors such as size, construction type, materiality, and the number and behavior of the occupants.  Measure the floor area of your residence, and include the calculation in a description of your home.





2.	HOW MUCH ENERGY DO YOU USE EACH DAY?  For each fuel, first determine your daily average consumption based on your utility bill.  (e.g., kWh of electricity, therms of gas, or gallons of oil)  Include a copy of your utility bill for clarity.  Show your calculations.





HOW MANY BTUs DO YOU USE EACH DAY?  Calculate your total consumption in BTUs, based on the following conversion table.  Show your calculations.  








Fuel�
multiply�
By�
to obtain�
�
electricity�
kilowatthours 


kilowatthours �
10,200 (from source)


3,414 (site, e.g. your home)�
BTU


BTU�
�
fuel oil #2�
gallons�
140,371�
BTU�
�
natural gas�
therms�
100,000�
BTU�
�
wood (oven dry)�
pounds�
~9000�
BTU�
�



	(Unless you are producing electricity at your house, you will need to use the electric conversion rate of 3, 414 to obtain the amount of BTUs that you use.)





4.	HOW MUCH ENERGY DO YOU USE PER SQUARE FOOT?  What is your daily energy consumption in Btu/ft2 ?  Show your calculations.  What additional information about your household would be important to know in understanding why your consumption might be higher or lower than average?  





5.	METER READING.  What is the energy consumption at the electric meter for a 24-hour period?  Why might this be different from the number calculated from your utility bill?





WHERE DOES IT ALL GO?  Now that you have calculated the amount of energy used in your residence, guess your energy use for an average day.  Fill in your answers on this chart.  





	Usage Pie Chart


�Lighting:		%


HVAC: 		% 


Appliances: 		%


Hot water: 		%











7. 	PLUG IT IN: You will now estimate the energy consumption potential of your household appliances.  Take an inventory of every appliance that uses electricity by taking a reading off the appliance label.  On the table below summarize this inventory of appliances. (See examples below).  Fill in your answers on this chart.





Power = V x I  (power factor is assumed to be 1)





























�
NAME PLATE�
�
�
Name of appliance�
Voltage�V�
Current�(amps) I�
Power (Watts)�
�
15” monitor�
120�
1.8�
216 W�
�
incandescent lamp�
120�
0.5�
60W�
�
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1400W�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�






8.	A DAY IN THE LIFE: Which category of energy consuming appliances is important to your daily life style?  (e.g. When the power goes out, what do you miss the most?)





9.	THE BOTTOM LINE: For an appliance (e.g. computer monitor, lamp, refrigerator, etc.) estimate the daily energy consumption and the daily cost to run the appliances.  In addition, calculate the yearly energy consumption and the yearly cost to run the appliance.  (Remember, Energy = Power x Time.  Power is expressed in Watts or Kilowatts, and time is Hours.)  Show your calculations.  Does your figure surprise you?  Would your behavior or attitude change if energy costs were to double?
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