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Project

Objective

This project counts for 5% of your grade in this course. The objective is to help you gain familiarity with everyday electronic circuits

like the ones throughout your home, to understand their limitations and to see why we have breaker boxes which can stop those
circuits if needed.

v

Part 1: Home circuit investigation

Due date: Sunday, March 13th, before midnight
Done by: Each student individually (no groups)
Submit your work: Through the Moodle forum (details below)

Step 1:

Take a photo of the breaker box in your home/condo (if this is not possible, take one from the home of a friend or family
member). Here is how it should look (source: Wikipedia article on Distribution Boards)


https://jac-moodle.dawsoncollege.qc.ca/
https://jac-moodle.dawsoncollege.qc.ca/
https://jac-moodle.dawsoncollege.qc.ca/course/index.php?categoryid=1
https://jac-moodle.dawsoncollege.qc.ca/course/view.php?id=464
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/view.php?id=9655
https://jac-moodle.dawsoncollege.qc.ca/help.php?component=moodle&identifier=search&lang=en
https://en.wikipedia.org/wiki/Distribution_board

Step 2:

Each circuit breaker (black switch) controls one circuit in your home, and the name of the area/room for that circuit is usually clearly
identified (e.g. kitchen, bedroom 1, bedroom 2, etc...). Take note of all the different rooms/areas that are listed (you will use these later).

Step 3:

Choose one area/room from your home (for example: Kitchen), and choose one electrical device that would typically be plugged there
(for example: Toaster).

Log into Moodle and visit the Project forum. Look at the posts that your classmates have posted. If someone has already posted the
same device that you want to post, you need to find a different one.

Take a photo of that electrical device, and take a photo of the "power rating" that should be inscribed on it. For example:



Step 4:

Draw a simple circuit diagram for when that one device is plugged in. There should only be two elements to your circuit (the 120 V
power supply and the device you selected). Calculate the current passing through the circuit when the device is being used.
Remember that since you know the power the device will demand (P) and you know the voltage it will be provided (V) you can easily
use the power equation to find the current that will be drawn.

Step 5:

Refresh this page and look at the posts that your classmates have posted at the bottom of this page. If someone has already posted
the same device that you want to post, you need to start over and find an original one.

Once you have an original device, create a new post by clicking the Add a new discussion topic button at the bottom of this
page. (Note: When you click the button, the whole page reloads so you will need to scroll back to the bottom of the page).

The Subject of your post should be "Room Name - Device Name" where you replace Room Name with whatever room/area you have
chosen, and you replace Device Name with whatever device you have chosen.

In the actual Message part of your post, start by typing out all the rooms/areas that have breakers as a bulleted list. For example:

o Kitchen
e Bedroom 1
o FEtc...

Upload the photo of your breaker box.

Upload the photo of your device and it's power rating.



Upload the photo of your circuit diagram including the calculation of the current through the circuit.

Publish your forum post.

Part 2: Check your group members' circuits

Due date: Wednesday, March 16th, before class
Done by: Each student individually (no groups)
Submit your work: Through the Moodle forum (details below)

Step 1:

Click the following link to find what "Group room name" you have been assigned and who is in your room (these are your teammates
for the rest of this project):

» Morning class, click here
o Afternoon class, click here

Step 2:

Open each of your teammates' forum posts in the Moodle Project forum. Read their post, analyse their circuit (compare with the
power rating on the sticker of their device) and make any corrections by posting a "Reply" to their post. If there are no corrections to
make and everything looks good, you can simply reply "Everything looks good!". But you must submit a reply to each of your
teammates' posts.

Part 3: In-class work with SMART amp

Due date: Wednesday, March 16th, end of class
Done by: Groups
Submit your work: Through SMART amp (details below)

The following steps will be explained in class before we do the activity, and you will be given an instruction handout with screenshots.
Step 1: Come to class with a tablet or laptop
Step 2: Sit in your groups. Move desks around to be comfortably sit to collaborate together.

Step 3: Log in to SMART amp by visiting www.smartamp.com.


https://docs.google.com/spreadsheets/d/1pWBX6WXsl_Efc0iBHuKe4avaamSS3YzwVwLqj2KpcUg/pubhtml?gid=0&single=true
https://docs.google.com/spreadsheets/d/1VcIJbQTYSZsQBIeVWg3alenJTjJ9luk_14wcpTQxyPU/pubhtml?gid=0&single=true
https://www.smartamp.com/

Step 4: Open the "Home Circuit" worksheet for our class. From the left-hand menu, choose the "Bookmarks" icon and click the
bookmark that has your room name. This will zoom you into one of the 11 spaces available to build the circuit for your room.

Step 5: Type your room name and student first names below the area for your circuit.
Step 6: Draw your home circuit and calculate the current it uses when all devices are turned on.

Step 7: The current limit for a typical home wire is 20 A. If your circuit's total current exceeds that when all devices are on, choose the
maximum number of devices that can be on at any moment, and now re-calculate the current your circuit uses.

Step 8: As a class, we will build the home circuit and discuss the total current and total power used, as well as how the metre
measures this in kWh.

Part 4: Investigation into possibility of living off-grid

Due date: Monday, April 25th, start of class
Done by: Groups (same groups as part 3)
Submit your work: In class as one printed report per group (=3-4 pages single spaced)

For this final part of the project, your group will submit a printed report consisting of the following:
Section 1: Home energy analysis (=1.5-2 pages single-spaced)

For this part of the report, | want you to complete the table below. To do this, each student will need to write a few sentences of
explanation and calculations, which must be included so that | understand how you got the numbers in your table. Hint: Consider
using Google Docs or something similar to collaborate on the same document.

1. Each student in the group will estimate how many kWh of energy their actual home (or apartment or condo) uses in a typical
summer month. This can be found using your home's HydroQuebec invoices, or if you live in an apartment, by asking the landlord for
an estimate. The purpose of this is just to give you an idea of your home's usage, but is not required for the next parts of this project. If
neither of these are possible, use a friend or family member's home as an estimate. Add this to a table (see example below) and also
calculate the typical monthly cost, basing yourself on HydroQuebec's rates:

» 5.68¢/kWh for the first 30 kWh/day
» 8.60¢/kWh for the remaining energy consumption

Home's kWh/month | Home's cost/month

Student 1 name

Student 2 name




Student 3 name

Student 4 name*

Student 5 name*

*Only required for groups of 4 and 5

2. As a team, you will make one "sample" home. Each student chooses one room from the table below and then estimates it's monthly

kWh and cost.

To do this, each student will:

» Choose the room you will "create" (see table below).
» Choose a typical device for the room.
» Use the SMART amp home circuit we built to find the approximate power used by that device.
» Estimate how long the device is used for per month (show your reasoning).
» Use these to calculate the total kWh/month for that device. Enter all of these calculations in the table.
» Repeat for three other typical devices in the room.
« Add up all the devices to find the room's kWh/month. Enter it in the table.

» Calculate the total cost/month for the room using the same HydroQuebec rates.

S i Device #1's | Device #2's | Device #3's | Device #4's | Room's total | Room's total
pecific room
kWh/month | kWh/month | kWh/month | kWh/month | kWh/month |cost/month
calculations | calculations | calculations | calculations | calculations | calculations
Student 1 name |Bedroom and answer | and answer | and answer |and answer | and answer |and answer
shown here | shown here | shown here | shown here | shown here |shown here
calculations | calculations | calculations | calculations | calculations | calculations
Student 2 name | Bathroom and answer | and answer | and answer |and answer |and answer |and answer
shown here | shown here | shown here | shown here | shown here |shown here
calculations | calculations | calculations | calculations | calculations | calculations
Student 3 name | Kitchen and answer | and answer | and answer |and answer |and answer |and answer
shown here | shown here | shown here | shown here | shown here |shown here
calculations | calculations | calculations | calculations | calculations | calculations
Student 4 name* | Living room* | and answer | and answer | and answer |and answer |and answer |and answer
shown here | shown here | shown here | shown here | shown here |shown here
calculations | calculations | calculations | calculations | calculations | calculations



https://www.smartamp.com/classlist

Student 5 name*

and answer
shown here

and answer
shown here

and answer
shown here

and answer
shown here

and answer
shown here

and answer
shown here

Bedroom 2*

*Only required for groups of 4 and 5

3. Add up all the rooms to get the total kWh/month and total cost/month for your team's new "sample" home:

 Sample home's total kWh/month =

« Sample home's total cost/month =

Section 2: Make your sample home an off-grid (=1.5-2 pages single-spaced)

| recently saw Life of Grid, a Canadian about people who create their own electricity using alternative sources like solar and wind.
Their homes are called "off grid" because they aren't connected to the main power grid of HydroQuebec (or the equivalent local
energy provider). Some are also using their own systems for water and sewage, but we will ignore that aspect (we will just focus on
being off the electrical grid).

Your group will provide a report on how you could make the sample home described in the previous section an entirely off-grid home
using solar energy or wind energy. Your report will need to include:

1.

Research into the amount of sunlight (or wind) the home would receive. You can assume it is on the island of Montreal with no
tress or other obstructions.

. Research into the types of solar panels (or wind turbines) that could be used to generate enough energy.
. Research into the the types of batteries that would be required in order to make the system work. Batteries are needed to store

the energy generated by the solar panels (or wind turbines) because these are unstable sources of energy which need to be
stored and used as-needed (it would be hard to turn on your lights at night if they required sunlight!)

. Cost analysis of the proposed solution. Clearly identify the solar panels (or wind turbine) components and their costs, as well as

any other costs, to arrive at a final cost for implementing this off-grid solution.

. Calculation of how many years it would take for this to be worth it. (You no longer have to pay HydroQuebec, so just figure out

how many months/years of HydroQuebec savings it would take to match the initial cost of the off-grid solution).

. Only for groups of 4 or 5: Research into what you could do with excess power. If you find that you are regularly producing more

power than you need, what could be done with that energy? Provide a brief recap of the options HydroQuebec offers by reading
this page.

Add a new discussion topic


http://lifeoffgrid.ca/
http://www.hydroquebec.com/self-generation/faq.html
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https://jac-moodle.dawsoncollege.qc.ca/user/view.php?id=5200&course=464
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/discuss.php?d=2940
https://jac-moodle.dawsoncollege.qc.ca/user/view.php?id=5475&course=464
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/discuss.php?d=2940&parent=12671
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/subscribe.php?sesskey=3gw9szv8PT&id=1140&d=2940&returnurl=https%3A%2F%2Fjac-moodle.dawsoncollege.qc.ca%2Fmod%2Fforum%2Fview.php%3Fid%3D9655
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/discuss.php?d=2937
https://jac-moodle.dawsoncollege.qc.ca/user/view.php?id=5424&course=464
https://jac-moodle.dawsoncollege.qc.ca/user/view.php?id=5424&course=464
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/discuss.php?d=2937
https://jac-moodle.dawsoncollege.qc.ca/user/view.php?id=5475&course=464
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/discuss.php?d=2937&parent=12670
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/subscribe.php?sesskey=3gw9szv8PT&id=1140&d=2937&returnurl=https%3A%2F%2Fjac-moodle.dawsoncollege.qc.ca%2Fmod%2Fforum%2Fview.php%3Fid%3D9655
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/discuss.php?d=2989
https://jac-moodle.dawsoncollege.qc.ca/user/view.php?id=5008&course=464
https://jac-moodle.dawsoncollege.qc.ca/user/view.php?id=5008&course=464
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/discuss.php?d=2989
https://jac-moodle.dawsoncollege.qc.ca/user/view.php?id=5475&course=464
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/discuss.php?d=2989&parent=12669
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/subscribe.php?sesskey=3gw9szv8PT&id=1140&d=2989&returnurl=https%3A%2F%2Fjac-moodle.dawsoncollege.qc.ca%2Fmod%2Fforum%2Fview.php%3Fid%3D9655
https://jac-moodle.dawsoncollege.qc.ca/mod/forum/discuss.php?d=2969
https://jac-moodle.dawsoncollege.qc.ca/user/view.php?id=5260&course=464
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