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1.0 Summary 

We were asked to design a project that solved a particular problem. We propose to design a vehicle that 
runs on air. The vehicle will utilize a compressed air system. This would allow a child to use the car 
safely and learn about pneumatic systems.  

 
2.0 Compressed Air; Pneumatics 
A pneumatic system uses compressed air to transmit force and energy. Every pneumatic system requires 

five components:  
1) A compressor that turns ordinary air into compressed air by squeezing it into a small space, thereby 

increasing the atmospheric pressure of the air 
2) A reservoir strong enough to withstand the increased air pressure 
3) Valves to control the air flow 
4) A circuit or path of tubing or other mechanics through which the air travels 

5) A motor or actuator that uses the air to perform work. An actuator (or “mover”) is often powered by 
pistons sliding back and forth inside cylinders; the movement is caused by compressed air that 
flows in and out of the cylinders. Since our project involves a child’s toy, safety is of primary 
concern. The system will be low power since it will be powered by a balloon. Pneumatic systems 
pose little or no risk of fire, overheating, leakage, or pollutants, unlike other systems.  

 
3.0 Details of Proposed Work  
Our proposal is a small (approximately 2'x1'x1') vehicle that runs on compressed air. The chassis will be 

primarily constructed of a 3D-printed air piston structure (Fig. 1). The structure consists of an air 
reservoir (a balloon), valve chamber, cylinder chamber, cylinder, two arms, flywheel (which is also 
the drive wheel), an axle, and two additional wheels. Adding the wheels directly to the piston 
minimizes weight and thus the friction that the system will need to overcome in order for the car to 
move. Adding rubberized paint to the flywheel will allow the necessary grip to the ground. 

 
 
 
 
 
 
 
 
 
 
A proof of concept design will be used to demonstrate the feasibility of the concept. The final design could 

be 25% to 50% larger than the prototype and may be glued or epoxied together at the critical 
pressure interfaces to prevent air pressure from leaking.  

 
3.0 Explanation of Expertise/Roles 



Based on experience and interests, each team member will serve as team leader for a portion of the build 
and be responsible for that portion, including any necessary research, creation, testing, integration, 
and precise fit with the other parts. 

 
3.1 Ryan Albers: Ryan has some experience in 3-D printing, and he enjoys teaching and writing. Ryan has 

researched the underlying engineering concepts and he built proof-of-concept models to teach the 
engineering principles to the rest of the team. Ryan will be responsible for printing the 3D parts, and 
he will also serve as co-editor for the reports and presentation materials.  

3.2 Darrick Elliott: Darrick has management experience and is familiar with creating reports, schedules, 
and purchasing/requisition forms. Darrick will serve as co-editor with Ryan helping to write the 
reports and final presentation materials. He will also create a schedule for the build, ensure that the 
team meets each milestone, and be responsible for making sure the team has received (or has 
access to) all required purchased materials and equipment from Ivy Tech, including adequate 
workshop access. 

3.3 Jeanie Hess: Jeanie has experience in robots and engineering design, and she is a natural leader. In 
addition to serving as overall Team Leader, Jeanie will also be in charge of any electronics. The team 
is considering the addition of an RC (radio control) to the project. Jeanie will research the 
components found on an RC board, study the circuitry and physics involved, and determine whether 
including an RC is feasible given the weight and integration issues, with particular attention given to 
the ability to tie the RC to the axles and to provide enough power to overcome the extra weight of 
the RC and batteries. Jeanie will work with Cory and Ryan to integrate the RC into the project. Jeanie 
will also work with Cory to develop a detailed parts list involving any RC components, if needed. 

3.4 Cory Rhodes: Cory has experience in mechanics, he is very detail oriented, he understands how to 
find information and materials, and he is a conceptual engineer - he discovered the idea of a 
pneumatic vehicle on a YouTube video. Cory will be responsible for maintaining a detailed parts list 
with each iteration of the project, for locating possible vendors of those parts, and for transmitting 
that information to Darrick for acquisition. Cory will also work with Ryan and Jeanie to conduct 
testing to ensure the components fit together and the vehicle operates as intended. 

 

4.0 Testing and Validation  
The project will be complete when the vehicle can demonstrate the following features: 

● The vehicle must be capable of traveling 2 feet under its own power 
● The vehicle must be driven by air power and be safe for use by children 10 years old and up. 
● Refueling the system should be as easy as possible. In this case, blowing up a balloon will be 

considered “refueling”. 
● The vehicle should be durable enough to survive 5 trials. 

 
  



5.0 Material and Equipment Requirements 

 
 
 
6.0 Conclusion 
Our project is an air-powered pneumatic vehicle that is safe and educational for children. It effectively 

and creatively demonstrates pneumatic systems, it poses little to no risk of fire, overheating, leakage 
or pollutants, it is inexpensive to operate, and it is fun to use. Assuming Ivy Tech’s timely acquisition 
of the materials and availability of the workshop and equipment, the project can be completed 
within the time allotted and will allow each team member to not only utilize their unique talents, 
but also to learn new skills from each other. 


