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Invention and Innovation

Unit 4
Engineering Design Challenge

Electronic Planes
THE CHALLENGE: Design and build an electronic plane that will fly the highest.


CAUTION!!  There is much to READ on these instruction pages.  Take your time 


READING everything so you don’t miss anything!!

Controlled Variables-  Each pair of students will be receiving certain common parts for 


the project.




~6-24VDC motor




~3 blade propeller




~6.5ft of phone cable




~pair of wheels




~11” foam block for body




~tag board for fin & rudder, horizontal stabilizers & elevators and 




the ailerons 




~files and sand paper




~hot glue and glue guns
PART 1  The Wing
The challenge will begin with the creation of a wing.  Both partners will need to agree on an airfoil design.  To test airfoil designs, partners will analyze airfoil performance on the computer, using the synergistic flight module.  
Once the decision has been made about which design is the best, get the teacher’s “O.K.” and begin building your wing.  Keep selected and rejected airfoil designs in your design log!

11 airfoils will be needed for each wing.  They will be traced on to tag board and cut 

out.

Special wing paper will be passed out by the teacher.  Wings will need to be 
assembled in the “wing caddies.”  Note teacher’s demonstration.


Glue and scissors will be provided. 

After the wing is constructed and dry, it will be tested and evaluated in our Pitsco “Wing Tester.”  This will help you analyze certain aspects such as aerodynamics, lift, drag and efficiency. 

** Results from the wing tester need to be recorded in your design log!
.  

PART 2  The Body



Begin with designing your fuselage. 


Designs must be at least 9” long and no more than 11” long.




~top view and side view needed!!



Get fuselage design approved before cutting out patterns.



Cut out side and top view.  Tape onto block.  Trace both patterns.



Use foam cutter to carefully cut out body.



Once the body is cut out, use files and sand paper to shape and smooth body. 



Tape your approved fuselage patterns in your design log!


Stabilizers:  .  A pattern for each part will also be put out.  IE: fin & rudder, 









horizontal stabilizers & 








elevators and the ailerons




You and your partner can choose to use the pattern provided or 




modify the pattern to suit your own design.  



Approval for the three items needs to be marked by the teacher.



After you trace and cut your patterns out of the tag board, tape 




your approved stabilizer patterns in your design log!
TEACHER WILL DEMO HOW TO ASSEMBLE THE PLANE!  PAY ATTENTION!!



1. glue tail



2. glue wings



3. fasten wheels



4. attach motor

Final sketch:  Once your plane is totally put together and ready to test fly, you and your partner need to work together to make a final sketch of the plane which will be placed in your design log.


~at this time, you will need to write a formal hypothesis as to how you think your 
plane will perform.
Testing
*all planes will hook to the “Power Tower” and the same controls will be used to launch and land.

**teacher will demo proper take off and landing procedures.

***you and your partner will be charged with three major responsibilities:



1. recording the height of your plane



2. recording any modifications made to increase the performance



3. recording the results of your modifications
STL 3- Students will develop an understanding of the relationships among technologies and the 
connections between technology and other fields of study.


3.F Knowledge gained from other fields of study has a direct effect on the development of 


technological products and systems.

STL 8- Students will develop an understanding of the attributes of design.


8.F There is no perfect design.


8.H The design process includes defining a problem, brainstorming, researching and 



generating ideas, identifying criteria and specifying constraints, exploring 



possibilities, selecting an approach, developing a design proposal, making a model or 


prototype, testing and evaluating the design using specifications, refining the design, 


creating or making it, and communicating processes and results.


8.J The design needs to be continually checked and critiqued, and the ideas of the design 


must be redefined and improved.


8.K Requirements of a design, such as criteria, constraints, and efficiency, sometimes 


compete with each other.

STL 9- Students will develop an understanding of engineering design.


9.F  Design involves a set of steps, which can be performed in different sequences and 


repeated as needed.


9.G Brainstorming is a group problem-solving design process in which each person in the group 


presents his or her ideas in an open forum.

9.H Modeling, testing, evaluating, and modifying are used to transform ideas into practical 


solutions. 


9.K A prototype is a working model used to test a design concept by making actual 



observations and necessary adjustments

STL 10- Students will develop an understanding of the role of troubleshooting, research and 
development, invention and innovation, and experimentation in problem solving.


10.H Troubleshooting is a problem-solving method used to identify the cause of a malfunction 


in a technological system.


10.J Some technological problems are best solved through experimentation. 
STL 11- Students will develop abilities to apply the design process.


11.H Apply a design process to solve problems in and beyond the laboratory-classroom.


11.I Specify criteria and constraints for the design.


11.J Make two-dimensional and three-dimensional representations of the designed solution.


11.K Test and evaluate the design in relation to pre-established requirements, such as criteria 

and constraints, and refine as needed.


11.L Make a product or system and document the solution.
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