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	Project Title
	Design and Manufacturing of a Hybrid Powered Mini UAV

	Classification
	Research project

	Supervisor
	Prof. Dr. Mehmet Kanoğlu

	Abstract
	Unmanned aerial vehicles (UAVs) have become increasingly important in a wide range of applications, including surveillance, environmental monitoring, aerial imaging, and transportation. Their operational performance is strongly influenced by the available power source, particularly in terms of flight endurance, payload capacity, weight, and energy efficiency. Conventional battery-powered UAVs provide a simple and practical energy solution; however, their limited specific energy can significantly restrict the flight endurance of small-scale aerial platforms. Hydrogen fuel cells offer an alternative power source with the potential to provide higher specific energy and longer flight endurance compared with conventional battery systems.
This project aims to design and manufacture a mini unmanned aerial vehicle that can be operated using both battery and hydrogen fuel cell power systems. The project will be conducted in two stages. In the first stage, a mini UAV powered by a battery system will be designed, manufactured, and tested. The aerodynamic and structural design of the UAV, selection of the propulsion system and battery, weight estimation, and basic flight performance will be investigated. In the second stage, the battery-based power system will be integrated with a hydrogen fuel cell system. The fuel cell, hydrogen storage, power management, and propulsion components will be selected and integrated considering the weight, power requirements, and operating characteristics of the UAV. The performance of the hydrogen fuel cell-powered UAV will be experimentally investigated and compared with that of the battery-powered configuration, particularly in terms of flight endurance, power consumption, total weight, and overall performance. The study is expected to demonstrate the feasibility of hydrogen fuel cells as an alternative power source for mini UAV applications.



The graduation project is the subject of the MCE 401 Graduation Project I and MCE 402 Graduation Project II courses offered in the 7th and 8th semesters, respectively.

	Course Name
	MCE Graduation Project I

	Prerequisites
	None

	Corequisites
	MCE 212.1 Computer Aided Design

	Requirements
	Intermediate knowledge of mechanical design, 3D modeling, manufacturing, and basic aerodynamics

	Workflow
	· Literature survey on mini UAVs
· Definition of design requirements and conceptual and aerodynamic design
· Selection and sizing of the battery, motor, propeller, and electronic components
· 3D modeling and structural design of the UAV
· Manufacturing and assembly of the battery-powered UAV
· Evaluation of flight performance and endurance
· Project report and final presentation



	Course Name
	MCE 402 Graduation Project II

	Prerequisites
	MCE 401 Graduation Project I

	Corequisites
	MCE 212.1 Computer Aided Design

	Requirements
	Intermediate knowledge of hydrogen fuel cells, UAV systems, laboratory safety, and experimental testing

	Workflow
	· Literature survey on hydrogen fuel cell-powered UAVs
· Determination of the power and energy requirements of the UAV
· Selection and sizing of the hydrogen fuel cell system
· Design of the fuel cell power management and propulsion integration system
· Modification of the battery-powered UAV for fuel cell operation
· Manufacturing, assembly, and integration
· Measurement of power consumption, flight endurance, weight, and other relevant performance parameters
· Comparison of battery-powered and hydrogen fuel cell-powered configurations
· Project report and final presentation
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	2026-2027 Fall Semester
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