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Project Description

Design, analyze, and manufacture a 3D printed drone 
frame that minimizes weight and maximizes flight 
time using set commercially available components.

• Sponsor: Boeing
• Gain insight into team's 

academic processes.
• Seek innovative solutions 

from another perspective.
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Background

Current Model:

Figures 1-2: Current assembled drone 
courtesy of Boeing.
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Similar Device Benchmarks

DJI Phantom Series:

Figure 3: DJI Phantom 4 
RTK Drone.

Yuneec Commercial Drones:

Figure 4: Yuneec Typhoon H Plus

Parrot ANAFI USA Drone:

Figure 5: Parrot ANAFI USA 
Drone.
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• Drones and Possibilities of Their Usage [1]
• The article explains the science behind the construction of drone and most important parts such as frame, 

propellors, engine, power, and communication system and the uses of drone.

• The engine and wing size compatibility is very important. The larger the wing size, lowers the speed and 
drone volatility, and increases the aerodynamic lift, pressure, torque on engine and the vibration. 
To normalize everything, we must use compatible engine to the wing.

• Aeromechanical Design and Analysis of H-Drone Configuration [2]
• This article describes the

aeromechanical design and analysis

of the H-Drone. The numerical

simulations is performed to

obtain the aerodynamic and 

propulsion characteristics, along with

the structural design of H-Drone.

Literature Review (Type: Articles)
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Customer Requirements

• Client: Boeing

• The customer requirements 
are objectives that the client is 
looking for within the design of 
the project

LIGHTWEIGHT

OPTIMIZED THRUST TO WEIGHT RATIO

OPTIMIZED COMPONENT LOCATION

3D MATERIAL PROCESS

MANUFACTURED PROTOTYPE AIRFRAME

FLYING PROTOTYPE

LOW COST

MINIMAL HARDWARE
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Engineering Requirements

• WEIGHT REDUCTION < 3LBS

• THRUST TO WEIGHT RATIO > 1.81

• LIDAR FIELD OF VIEW

• CAMERA FIELD OF VIEW

• CENTER OF GRAVITY

• MATERIAL STRESS ANALYSIS

• MATERIAL COST ANALYSIS

• TIME OF FLIGHT

• $5,000 Budget

• MINIMIZE HARDWARE PIECES
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• QFD

• Customer and Engineering 
Requirements are weighted to 
find the importance of each 
need

• Given numerical values to 
objectives
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Schedule

• 9/26 @ 2pm – Tag-up to review Capstone 

Schedule and Help Needed

• 10/26 @ 2pm – Review Prelim Report, 

website, and Help needed in prep for Analytical 

Memo

• 11/7 @ 2pm – NAU share Preliminary Final 

Presentation and Final report with Boeing

• General – Familiarize ourselves with ANSYS

* Project is on time however we are still waiting on CAD files from 

Boeing
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• Boeing has granted the team 
$5,000 to complete the task at 
hand

• We estimate that we will only use 
about $3,000 of the budget

• All required parts needed for 
manual flight will cost the team 
$581. If you include all parts of 
the design, it will cost $1,100.

• Only minimal hardware is needed 
to test the airframe on a manual 
flight.

• Printing Air Frame in NAU 
MakerLab will be around $340 to 
make with 1,300 grams 
of filament (3 lbs or lighter)

Budget
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Thank You!

Questions?
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