ACTIVITY 12
Aerodynamics - Lesson plan
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Lesson plan

Aerodynamics







Goals

Technical goals:

* The students learn how to work with a 3D printer

* The students learn how to model different objectives (e.g.: with
GeoGebra)

Specialist goals:

* The students learn how a plane can fly

» The students learn which influence different factors (e.g.: mass of the

plane, surface, air conditions, ...) have on the flight trajectory
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Work
Assignment

Your goal is to model a small
plane which flies as far as
possible




Work
Assignment

Print all your plane parts

Assemble your plane



https://www.google.com/url?q=https://www.tinkercad.com/&sa=D&source=editors&ust=1759255489822770&usg=AOvVaw3SZqA4kT7vjtQ0j_4KqXol

Let your printed plane fly 5 times

Work

Assignment




Lesson 1

Subject / topic Social form

Teacher explains the project for the next 4

Plenary
lessons

Group findings (3 — 4 students per group) Plenary

Students discuss in their group what is
necessary that a plane can fly as “good” as
possible (low air resistance) Group Work

Maybe including a drawing of the plane on

paper

Discussing the ideas with the groups Plenary

End of the first lesson




Lesson 2

Subject / topic

Social form

Teacher explains to the students the
programs where models for 3D printing
could be made including showing the

website Tinkercad (to get some ideas)

Plenary

30-35 min

Groups working on their plane model

Group Work

End of the second lesson




Lesson 3

Subject / topic

Social form

Groups working on their plane model

Group Work

Teacher explains how to export the G-
Codes needed to print their model

Exporting the G-Codes

Plenary

Testing the codes if they work (printer

should start printing)

Plenary

After lesson

Printer finishes students printing projects
(Teacher should have a look at the printer

so everything works fine)

End of the third lesson




Time Subject / topic Social form

Teacher hands out the planes that the
5 min Plenary
groups designed and printed

Teacher explains the upcoming task:

- Students should let the plane fly
10 min Plenary
- They have to measure the time of

the flight, the height (where they

plane starts his flight) and the
distance

L e S S O n 4 - The students then should draw 3
diagrams (height — distance, height
— time & height — distance) from
their “best” flight

- They should measure at least 5
flights and calculate the mean value

and the variance

25 min Groups doing the task Group Work

Speaking about the results and reflecting
10 min the modeling task (What went well, what Plenary

did make difficulties, ...)

End of the fourth lesson and project




Plane Nr. 3 - PrusaSlicer-2.6.1 baslert auf Stic3r

Uruexer
5] @ Orignal Prusa MKA Input Shaper 0.4 nazzie 2c

Statzen: Stitzen nar aut dem Druckbett

win 5% (@ R

Model and printed I
object (plane) <, |

Position 125 108

Dreben (relativ) [} 0
Skalinnsngsfaictorsn: 13333
GebBe [Wer). 17303
Zoll

et
Orofe L3I 1TI034A000  Vokmen
Fischen: %6722 (5 Wirdds)
i Kito-rpariort 6 Fabier

Slice-infe
Filamentbedart (g) 4612
Filamentbedarf (Meter) 15,46
Filamentbedar! (mm?)  37192.90
Kostan w

Erwartete Druckzeit
~Normalor Modas  2n21m

Export G-Code




Results




Diagrams
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This material was developed within the framework of the Erasmus+ KA2 project named
Accelerating STEAM-related Knowledge and Skills via 3D Modelling and 3D Printing (reg. no.
2023-1-CZ01-KA220-HED-000160664).

The lesson plan is made available free of charge under the terms of the Creative Commons
Attribution 4.0 International (CC BY 4.0) License. Users are free to share, copy, distribute,
adapt, and build upon the material for any purpose, provided that appropriate credit is given
to the original authors and the project consortium.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not
necessarily reflect those of the European Union or the National Agency. Neither the European Union nor the grant provider,
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GDPR: Personal data are processed in accordance with Regulation (EU) 2016/679 of the European Parliament and of the
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protection legislation.
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