ENERGY ASSIGNMENT DUE
HOW MUCH ENERGY IS USED BY YOUR LIFE IN A WEEK?

You will be estimating most items. One suggestion is for a typical winter week, keep track of your
activities and energy usage, then estimate for both weekdays and weekends.

This is an individual project. The information should be presented neatly and clearly, and
all assumptions, estimations and calculations understandable and legible.

The paragraphs of conclusions for each sections, and at the end should refer to actual
measurements as well as methods used.

It is very important that you check your units and calculations as you go along.

For each category, list the calculations you used to determine it, the assumptions (sources)
and estimations you had to make and the value in Joules, Calories, KW-Hrs, and Jelly Doughnuts.
Write conclusions about any sources of error, or other information. Make sure you
include totals. Compare the different methods used. Compare the different types of energy.
Which is most/least accurate? How much are you normal or non-average for each?
** What did you learn from this, and how will it change your life/attitude/outlook?
Be Prepared to share your information with the class and discuss your results.

You should have a detailed sheet with lists and calculations FOR EACH TYPE!
You should have a summary sheet showing final totals for each type, the results in different
units, and total calculations.. Include a spot to compare yourself to the class average.

Personal/Mechanical in a week (finish by Feb break?)
Energy used to move your body estimated at least two different ways:

1. Estimate total KE ( 1/2mv?) for a week (using average velocity), and total GPE (weight
times height = mgh) and work (weight times Dis=F*D)) for a week. (Add together)

2. Energy used to move your body from charts, based on activities

Compare the two methods and try to conclude which is most accurate, what you found out, some
reasons while they are different...

Energy Intake (Food, etc...) Does it equal the personal energy output? Why/Why not? What does
this tell you?

Electrical in a week (Calculate two different ways)
Use chart/sheets of information to estimate for each appliance, power times time.

Compare to electrical bill/actual usage from electrical meter

Shower Energy in a week: both heating and moving the water. (note: this should be already
included in the electrical & heating, unless you have some sort of gravity pump)

Heating yvour House/Water:

Transportation:
OTHER TYPES: (both input and output)
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SOME SAMPLE SECTIONS (way shorter than your project):
MECHANICAL ENERGY:

1) I move up the stairs 5 times a day. My mass is 20 kg, and the stairs are 10 m high.
So my gravitational potential energy for a week is mgh * Stimes * 5 days. (I don’t move on
weekends!)
20 kg (9.8)*10m=1960 Joules * 5=9800 Joules* 5 days
GPE= 49, 000 Joules per week

I walk up and down the hallway 20 times a day, and it is 50 m long. Over a typical day, I
walk another 100 m total (see my chart for list of walking). Then I walk another 200 m on the
weekend.

So that means I walk about 1400 m total in a week. That’s over 2 hrs a day*60*60= 7200
sec

So my average velocity is 1400/7200 = .2 m/s in a week for my average velocity.
My kinetic energy is 2 m v = .5 (20) (.2)* = 0.4 Joules!
The work I do to move myself is my Weight*Distance= 196 N* 1400 = 280, 000 Joules
My total mechanical energy is GPE + KE (I won’t bother counting my elastic potential energy
because I am not a spring!!!) ME= 49000 + .4 + 280,000 = 330,000 Joules (about)

2) I now compare to my activities list I got from countmycalories.com....
I list out my sleeping (50 Cal/hr) * 10 hrs/day*7 days= 3500 Cal
My running/walking 120 Cal/hr * 10 hrs/week = 12000 Cal
My using a rotary saw is 100 Cal/hrs * 2 hrs/week = 200 Cal
My other activities add up to 11, 000 Cal a week.....
So my total for a week is 27, 000 Cal for the week....
27, 000 Cal * 4187 Joules/Cal = 100, 000, 000 Joules a week.....
I guess the mechanical energy way one doesn’t account for all the stuff I do!!!

3) My food intake a day is ham egg and cheese sandwich: 300 Calories,

salad : 400 Cal
pizza :1300 Cal
other : 1000 Cal

So that’s 3000 Cal a day, or 21, 000 Cal a week*4187= 80, 000, 000 Joules... I should be
losing weight!




ELECTRICAL:
1) My bill for the month is $40, and is about 600 KW-Hrs a week.
2) When I read my electric meter it is 1249180 on Monday and 124900 the next week, so |
used 720 KW-Hrs that week...
3) I add up all my devices,
I have 5 100 Watt light bulbs I use for 5 hrs each a week.
0.1 KW * 5 hrs =.5 KW Hrs * 5 =2.5 KW Hrs a week
I have a 500 Watt TV I use for 4 hrs a day
0.5 KW *4 *7 =14 KW Hrs a week
I have a 1100 Watt fridge I use for 168 hrs a week
1.1 * 168 =200 KW Hrs...
So my total adds up to be about 350 KW Hrs a week, I must have forgot some
stuff..., 900 million Joules!

My Shower:
My showerhead says 10 gal/min, and I take a 10 min shower, so I use 100 gallons.
I also held a cup under the faucet for 10 seconds, and got 1.5 gallons ( 8 gal/min)
I convert that to kg ( gal to L to Kg) and get that I use 380 Kg of water in a shower.

It gets lifted up from my basement for 10 m, so the work is mgh=380%9.8*10=36, 000 Joules

To Heat the water it goes from 2 degrees Celsius to 32 degrees Celsius (cold to hot)
30 degrees change....
So the Calories used is 380 Kg * 30 degrees= 10, 000 Calories = 41, 870,000 Joules to heat it!
so my energy for a shower is 41,900,000 Joules!

My Heat:
I get my oil heat bill and figure it uses 40 gallons of o0il a month, and convert it to Joules.
60 billion Joules!

My Car:

I travel 30 miles a day, and my car gets 20 mpg, so [ use 1.2 gal a day times 7 days for 10
gallons of gas a week, and I convert that to Joules...
1.5 billion Joules

I add up my Mech Energy plus Electrical plus Heat plus Car plus other and get

About 63 billion Joules total! = 15 million Calories, 35, 000 Jelly DoughnutS!
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