Transportation

TTJ20

Aerodynamics



Student Activities

This resource has been broken into 3 activities or assignments that focus on
Design and Construction as they apply to different modes of transportation.
Activity 1 focuses on aerodynamics, while Activity 2 focuses on land and air
modes of transportation. Activity 3 takes a look at modes of transportation that
take place on water or the sea. Have fun and explore what’s available for you
and your students.



Tools/Equipment

Scissors
Ruler
Tape
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Glue
Tape
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Act|V|ty 1
Aerodynamics

1. Collect the following materials. An empty water bottle, pencil, tape, scissors, paper, and
a household fan.

2. Using your scissors, cut your paper into 6 to 12 equal strips of 6mm (1/4”) X 100 mm
(47).

3. carefully tape four (4) to six (6) the strips onto their water bottle closer to the neck of the
water bottle.

4. Best results, ask students to secure a pencil using tape to their water bottle towards the
neck of the bottle.

5. With the fan on high, ask the students to manipulate the bottle in front of the fan.
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https://legacy.octe.ca/application/files/8715/9771/3214/Video.mp4
http://legacy.octe.ca/application/files/1515/9771/3362/Video_1.mp4
http://legacy.octe.ca/application/files/9315/9771/3484/Video_2.mp4
http://legacy.octe.ca/application/files/6715/9771/3569/Video_3.mp4

1. Record their findings by carefully observing the paper strips.

2. Repeat the process but this time moving the paper strips towards the bottom of the
water bottle.

3. Tape the strips on the bottom of the water bottle.

4. Reflect on what happens to the strips as the air rushed over the water bottle.



Findings

1. What did you observe? If possible, use your phone and record your results in slow motion.

2. Repeating the process, this time moving the strips towards the middle of the water bottle. What
did you observe now? If possible, use your phone again and record your results in slow motion. Did

anything change?

3. Lastly, move your strips to the bottom of the water bottle and repeat the process. What happens
to the paper strips?



Activity 2 airplanes

Answer the following questions.

1.
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What is an airplane?

How are airplanes powered?

At what speeds can an airplane travel?

What are the five major parts of a fixed wing airplane?

How does a splitter, wing, spoiler or fin improve a vehicle’s efficiency?

How have auto manufacturers included these concepts into their vehicles in recent years? Provide
at least two examples for full marks.

. What does the term aerodynamics mean?
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1. Define the following terms:
a. Lift
b. Gravity
c. Drag
d. Trust
e. Weight
2. In the image, label how Lift, Gravity, Drag, Thrust and Weight affect an airplane wing.
3. How might friction affect an object travelling through the air?
4. Search around for differently shaped objects to study. Toy cars, boats and planes would work best, however
any object will suffice. Aerodynamics Video_ 4
5. Repeating the process with a fan and paper strips, test all your objects.
6. For full marks, attach pictures or short videos to this assignment.
7. How do these objects perform compared to the water bottle you first tested?
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https://legacy.octe.ca/application/files/3215/9771/3660/Video_4.mp4

Materials needed

Materials needed:

or bristle board

)

cereal box(s

Paper

Tape or glue
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Activity 3 water vessels
1. How were the first sea vessels made to transport goods?
2. What types of products or materials are transported by water vessels?
3. Define the following terms:
a) Buoyancy
b) Hull
c) Draft
4. How will a ship sink?
5. Define the following terms:
a) Round Hull
b) Flat Hull
c) V-Hull
d) Catamaran
e) Tri-Hull
f) Pontoon
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. Gather the following materials. Paper, cereal box(s) or bristle board, tape or glue, and a soup can (284mL or larger).

Create three (3) prototype boats (Reverse Engineering) from two (2) sheets of 7” X 10” pieces of paper by folding,
cutting and taping the paper together. Each prototype should test a different hull design.
Using your paper strips from activity 1 and 2, test your (3) boat designs using a fan and strips of paper.
Which design has the best air flow? Reflect and document how each shape impacted the overall aerodynamics.
Take pictures of all three designs.
Choose one boat design and create a working scaled prototype from a cereal box or bristle board. Your materials
are limited to two (2) 7” X 10“ sheets and tape or glue. Note: Students are only allowed to tape or glue their seams.
You cannot cover your entire boat with tape or glue.
Please ensure to take pictures of your final project.
Using a sink or bucket full of water, carefully place your scale boat in the bucket of water with the soup can inside.
Video record your boat and time how long your boat can float carrying the soup can before taking in 3 mm of water.
Note: Video and pictures must be submitted as part as your evaluation.
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What is the challenge? 12

What problems do you think you will need to overcome in order for your airflow to improve? 14

Include your research. Attach pictures, diagrams, scientific calculation and prototypes to this sheet. /6

Make your product. List all your problems you needed to overcome while building your object. Keep 12

record, log or journal. Take lots of pictures.

Reflect on your challenge. Did your splitter, wing, spoiler or fin meet your expectations? /6

m [ ] ] ] [ ] [ ] *
2 2 68 88 = gEs B 8B Bs 2 8 2 68 88 = = |

S8 TES SEEEeEE s ] I s [ 11 S8 68 7SS SEEEasEE e [ ]

PEEE PR BEETE B PEEEE” PE PEEEE e BB PO [ ]




[
|
see

Rubrics, career connections and more information

In depth resources for Aerodynamics lessons can be
found at:
https://www.octe.ca/en/resources/resource-folder/class
-lessons/ttj-lessons/ttj20-transportation-technology-des
ign-and-constructionhttps://www.octe.ca/en/resources/
resource-folder/class-lessons/ttj-lessons/ttj20-transport
ation-technology-design-and-construction
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