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1. Presentation of the LTTA 

2. Purpose, topics and approach 

3. Case study: Materials selection for UAV’s frame 

4. Photo snapshots 
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No. Subjects ECTS 

1 Applied Informatics  3 

2 Applied Automation for Engineering Systems 3 

3 Integrated Weapon Systems  3 

4 CSDP for Technical Systems  3 

5a Computer Networks  3 

6a Programming Languages  3 

7a Signal Processing  3 

8a Microcontrollers  3 

5b Propulsion Systems  3 

6b Dynamic of Flight  3 

7b Mechanics and Material Science 3 

8b Computer-Aided-Design and Numerical Analysis 3 

9 Interdisciplinary Scientific Project  6 

10 Intercultural communication (Bulgarian/French/Greek/Polish/Romanian) 2 

11 Physical Education and Sports  2 

TOTAL 34 
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Preliminary approach of a High Altitude Long Endurance (HALE) unmanned system, to be used as a cheap satellite 

for surveillance, intelligence, atmospheric research and relay. The HALE should have an endurance of three (3) 

months (90 days) and be in station at 25000 m. The duration of this project will be one (1) week. 

Purpose 

• Electronics 

• Electric energy sources  

• Electric propulsion  

• Composite materials  

• Low Reynolds aerodynamics 

 

Topics involved 
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STEP 1 

Find off the shelf electronic devices of proven efficiency and lowest weight, energy consumption and acquisition cost. The required 

devices are: synthetic aperture radar, navigation and real time encrypted communication systems and various sensors. First approach 

of the shape, size, weight, aerodynamic characteristics and number of motors of the aircraft. (Electronics and Aerodynamics and 

Flight Mechanics). 

STEP 2 

Find of the shelf electric motors and the propellers combinations suitable for this kind of flight conditions. The requirements are: 

highest possible propulsive efficiency and lowest motor weight, energy consumption and acquisition cost. Shape, size, weight, 

aerodynamic characteristics and number of motors  of the aircraft revisited (Electrical Power and Aerodynamics and Flight 

Mechanics).  
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STEP 3 

Find the most suitable energy source among solar cells, fuel cells and batteries. Off the shelf material should be found and 

analyzed from energetic  efficiency, weight, cost and delays of acquisition point of view. Shape, size, weight and aerodynamic 

characteristics of the aircraft revisited. (Electrical Power, Energetics and Aerodynamics and Flight Mechanics).  

STEP 4 

Choice of off the shelf composite materials able to sustain repeatedly the ambient temperature difference between S.L. (takeoff 

and landing) and long duration flight at the prescribed altitude. High strength and low specific weight and cost are mandatory. 

Weight of the aircraft and aerodynamic characteristics revisited. (Technology of materials and Aerodynamics and Flight 

Mechanics). 

STEP 5 

Shape, size, weight, number of motors, aerodynamic characteristics and performance of the HALE based on the findings of steps 

1, 2, 3 and 4. (Aerodynamics and Flight Mechanics). 

The approach  
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Energy Sources 

Electronics 

Propulsion 

Materials 

Aerodynamics & 
Flight 

Mechanics 
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Case study:  
Materials selection for UAV’s frame 
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Structure: continuous fibers 

Young’s modulus (MPa): ? 

Tensile strength (MPa): ? 

Weight (kgr): ? 

Cost: ? 

 

Question:  

 Select a matrix and fiber reinforcement material 

 Select Vol. % and diameter of fiber reinforcement 

 Calculate its Young’s modulus and Ultimate Tensile Strength to match 

requirements     
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Prerequisites 



M. Ashby, Materials Selection in Mechanical Design, Elsevier  

Learning Teaching & Training Activity (LTTA)  

Interdisciplinary Scientific Project 

Material selection for UAVs frame | Data guide 
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Material selection for UAVs frame | Chart guide 

M. Ashby, Materials Selection in Mechanical Design, Elsevier  



Presenting the HALE project  

coaching Brainstorming Calculating & solving 



Lunching 

Team working 
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Visit to HAFA’s Museum HAFA’s Aviation yard Commemorative closing photo 



Conferment of degrees Attending the project 

presentation 
Commander's speech 
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QUESTIONS? 

 

SUGGESTIONS? 

 

RECOMMENDATIONS? 
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