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Methods Conclusion

The D.O.R.1.S. drone demonstrates a high-capacity payload drone optimized for

Abstract

The DORIS (Drone Operated Reconnaissance &

*Used parts from Hi-Jax Boeing Drone V1:

Interchange System) Project is designed to ‘Rermote control thrust-to-weight ratio, maneuverability, and endurance. The iterative design process

develop a high-capacity payload drone for remote -Various electrical components allowed for improvements in structural integrity, material selection, and performance
: : : : . 3D printed parts designed by the team: efficiency.

delivery applications. The goal is to optimize -Frame Supports Kev findinas include:

thrust-to-weight ratio, enhance flight stability, and *Payload mounts ey TIndings eibe. - . .

. ’ - = ’ ‘Motor mounts (T ./ *The selected motor-propeller combination effectively met the thrust requirements.

improve payload handling capabilities. The *Drone legs LoV E ¥ e NS ‘@ -Battery efficiency and weight distribution were crucial for flight stability.

project employs a quadcopter design with iFlight ‘Frar;‘ﬁir?g;l‘.z:\r‘ﬁggi(cut nto shape) «3D-printed components reduced weight while maintaining structural strength.
_X|NG X4214 660KV motors a.nd HQProp 16x38 .Strengthened with fiberglass heets *Future work will focus on refining flight stability, optimizing power consumption, and
inch propellers to achieve optimal performance. *Purchased components: integrating autonomous navigation for real-world applications. These advancements
Testing includes thrust analysis, power 'Eﬂattte”es will further enhance the drone’s potential for commercial and emergency response
] ] ] *lVIotors . . ppaett il &=
consumption evaluation, and endurance trials. -Propellers missions.
The anticipated outcome is a robust UAV capable *Octagonal carbon fiber tubing (for arms)
_ _ _ D *Magswitch magnets (for payload system)
Of Carrylng Varylng payIOadS Wlth preC|S|On and \\Nire basket (to cover e|ectroni03)
efficiency. The implications of this research Testing Procedure: | |
: *Motor thrust tested using a team-built apparatus and coded analysis

extend to commercial and emergency response Measured average thrust and current at varying thrust
applications. percentages

Limited tests to 60% thrust to avoid motor strain during static

testing

*Field testing conducted to observe flight performance

elterated and refined the drone design as needed based on results 2
Requirements Results
Customer Requirements: Refe rences

* High Mobility — The drone needs to be highly
maneuverable.

 Complete Recon Mission — The drone needs to
complete the Boeing Recon Mission.

* Payload Capacity — The drone can carry a payload
that is a third of its own weight.

« Battery Capacity — The battery must be capable of
at least 10 minutes of flight.

* [1] "Hi-jax boeing drone project,” Hi-Jax Drone Capstone,
https://ceias.nau.edu/capstone/projects/ME/2022/22F P3Boeing/index.html (accessed Oct. 20, 2024).

* [2] Federal Aviation Federal Aviation Administration, Remote Pilot - Small Unmanned Aircraft Systems
Study Guide (Federal Aviation Administration): FAA-G-8082-22. 2018. Remote Pilot - Small Unmanned
Aircraft Systems (sUAS) Study Guide FAA-G-8082-22: (Drone Pilot Written Test Prep): U.S. Department
of Transportation, Federal Aviation Administration: 9798767554386: Amazon.com: Books

« [3] "IEEE Approved Draft Standard for Drone Applications Framework," in IEEE P1936.1/D7.0, 2021 ,
vol., no., pp.1-32, 10 Nov. 2021. https://ieeexplore-ieee-
org.libproxy.nau.edu/stamp/stamp.jsp?tp=&arnumber=9529156&isnumber=9529155

Engineering Requirements: - [4] “(PDF) QUADCOPTER BODY FRAME MODEL AND ANALYSIS,” ResearchGate.

» Thrust to Weight Ratio — The goal ratio is for the rl\mlt;pl_s,\:(g\ilvsvvw.researchgate.net/pubIication/304574753_QUADCOPTER_BODY_FRAME_MODEL_AND_A
thrust is 3:1 | Figure 1: 3D CAD Design of The DORIS Drone « [5] “How to register your drone,” How to Register Your Drone | Federal Aviation Administration,

* Compact Design — The drone should be under 5 https://www.faa.gov/uas/getting_started/register_drone#:~:text=Al%20drones%20must%20be%20regist
feet in height, width, and length. 16x8 Propeller ered,be%20flown%20under%20Part%20107. (accessed Oct. 20, 2024).

« Payload Weight — The payload must be at least « [6] K. TAKATO and S. SHIRAYAMA, “Development of a 3D-printed device evaluating the aerodynamic
30% of the weight of the drone. Percent Thrust (%) AVerage Thrust (9) Average Current (A) performance of rotary wings,” Journal of Advanced Mechar.]ical Desig.n, Systems, a_nd Manufacturing,

. Time of Flight — The minimum requirement for the 0 0 0.31 vol. 12, no. 1, pp. JAMDSMO0027-JAMDSMO0027, 2018, doi: 10.1299/jamdsm.2018jamdsm0027.
time in the air is 10 minutes. 15 339 3.69
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