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• Aristotle University of Thessaloniki
• Laboratory of Fluid Mechanics and Turbomachinery (LFMT)
• UAV integrated Research Center (UAV-iRC)

• Research personnel
• Professors
• Postdoc researchers
• Dipl. Mechanical Engineers

• Fixed-wing-UAV-related activities
• Design and synthesis of experimental prototypes (clean-sheet)
• Ground and flight testing of fixed-wing UAVs
• Design-for-airworthiness and compliance evaluation
• Interdepartmental Master’s “Aerial Autonomous Systems” on UAV 

layout design/analysis, sensors, communications and airworthiness

Introduction

AUTH campus

CIRI AUTH

15/10/2026
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• Fixed-wing UAVs vs manned aircraft
• Lack of crew on-board
• Reduced weight
• Operation in hazardous environment
• Reduced operating costs
• Increased endurance

Fixed-wing UAVs

15/10/2026
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• Fixed-wing UAVs vs manned aircraft
• Lack of crew on-board
• Reduced weight
• Operation in hazardous environment
• Reduced operating costs
• Increased endurance

• Large variety of (fixed-wing) configurations

Fixed-wing UAVs

15/10/2026
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Projects and partnerships 

15/10/2026

EU-funded
• EXAELIA (2025-2028)
• MINIMAL (2022-2027)
• SWITCH (2023-2026)
• LOTUS (2020-2026)
• ULTIMATE (2015-2020)
• LEMCOTEC (2011-2017)

Industry
• Contract with Synetos Defense (2025)
• Contract with ORENDA UAV (2022-2027)
• Contract with HAI (2023-2025)
• Contract with MTU Aeroengines (2022-2025)
• Contract with HAI (2021-2025)
• Contract with ALTUS LSA (2021-2023)
• Contract with IDE (2017-2020)

National
• INDIANA (2023-2025)
• RADAERO (2019-2022)
• DROMEAS (2020-2024)
• EURRICA (2020-2023)
• DELAER (2018-2022)
• MPU (2018-2022)
• HCUAV (2013-2016)
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Facilities

15/10/2026
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Design & testing roadmap and tools

15/10/2026

Weights, stability, 
performance

Low- and high-fidelity 
aerodynamics modeling

Systems integration 
and testing

Experiments

Airworthiness

Flight testing

Experimental 
prototypes

(TRL6-7)

Mission 
requirements

& 
Airworthiness
regulations
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Design & testing roadmap and tools

15/10/2026

Experimental 
prototypes

(TRL6-7)

Mission 
requirements

& 
Airworthiness
regulations

1. Layout design, synthesis and performance
2. Aerodynamic, stability & thermal analysis
3. Ground testing of UAV components and systems
4. Flight testing and evaluation
5. Low-observability analysis
6. Novel configurations (Blended Wing Bodies) & VTOLs
7. Physics-aided Machine Learning optimization suite

The roadmap is supported by 7 key pylons
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1. Layout design, synthesis and performance

15/10/2026

I. Design for airworthiness
(0D-1D in-house tools)

II. Layout design and synthesis
(3D commercial + in-house tools)

III. Complete & on-demand performance 
analysis (0D-1D in-house tools)

Panagiotou, P.; Mitridis, D.; Dimopoulos, T.; Kapsalis, S.; Dimitriou, S.; Yakinthos, K. Aerodynamic Design of a Tactical Blended-Wing-Body UAV for the Aerial Delivery of Cargo and Lifesaving Supplies. 
In Proceedings of the AIAA Scitech 2020 Forum; American Institute of Aeronautics and Astronautics: Orlando, FL, January 6 2020.

Panagiotou, P.; Kaparos, P.; Salpingidou, C.; Yakinthos, K., Aerodynamic Design of a MALE UAV. Aerospace Science and Technology 2016, 50, 127–138.



10

2. Aerodynamic, stability & thermal analysis

15/10/2026

I. Complete and streamlined pipeline 
from design-to-analysis

II. Low- and high-speed aerodynamic 
and stability investigations 

validated against test flight data

III. Targeted thermal analyses for 
components and engines cooling

Dimitriadis, G.; Panagiotou, P.; Dimopoulos, T.; Yakinthos, K. Aerodynamic Stability Derivative Calculations Using the Compressible Source and Doublet Panel Method. Journal of Aircraft 2024, 61, 
1034–1046, doi:10.2514/1.C037747.

Dimopoulos, T.; Paliaikos, D.; Christou, V.; Kaparos-Tsafos, P.; Panagiotou, P., Experimental and Computational Investigation of the Vortical Structures Generated from a Blended-Wing-Body UAV 
Model. Aerospace Science and Technology 2023, 139, 108377, doi:10.1016/j.ast.2023.108377.
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3. Ground testing of fixed-wing UAV components

15/10/2026

Complete in-house methodology and 
infrastructure for static engine testing

Complete in-house methodology and infrastructure for comms and flight 
control systems (autopilots) ground testing
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4. Flight testing and evaluation

15/10/2026

In-house protocols for testing 
campaigns, including permits acquisition

Complete in-house methodology for full-
scale and subscale UAV prototypes testing 

In-house AI-aided model for post-flight 
analysis and design validation
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5. Low observability analysis 

15/10/2026

I. Complete and streamlined pipeline 
from design-to-analysis

II. Complete and validated Radar Cross Section analyses at various 
frequency and orientation ranges 
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6. Novel configurations

The blended-wing-body 
configuration was introduced by 
Douglas in the 90s

• 16-20% increase in peak operating 
cruise L/D

• 20%-30% reduction in fuel burn 
compared to TNW

• 40% increase in internal volume 
(volume-to-wetted-area increase)

Ahuja et al., Comparison of blended wing body and tube-and-wing 
performance characteristics, The aeronautical journal, 2025

Panagiotou et al.., Conceptual design of a Blended Wing Body MALE UAV, 
Aerospace Science and Technology, 2018Liebeck., Design of the Blended Wing Body Subsonic Transport, Journal of 

Aircraft, 2004

15/10/26
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6. Novel configurations (Blended Wing Bodies) & VTOLs

15/10/2026

Unique knowhow on flying wing and 
BWB stability, aided by topology 

optimization algorithms

Unique database of Blended-Wing-
Body layout trends, populated by in-

house parametric analyses

Extensive knowhow on clean sheet 
VTOL fixed-wing UAV design and 

power management/optimization

Kapsalis, S.; Panagiotou, P.; Yakinthos, K. CFD-Aided Optimization of a Tactical Blended-Wing-Body UAV Platform Using the Taguchi Method. Aerospace Science and Technology 2021, 108, 
doi:10.1016/j.ast.2020.106395.

Panagiotou, P.; Fotiadis-Karras, S.; Yakinthos, K., Conceptual Design of a Blended Wing Body MALE UAV. Aerospace Science and Technology 2018, 73, 32–47, doi:10.1016/j.ast.2017.11.032.
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7. Physics-aided Machine Learning optimization suite

15/10/2026

Pliakos, C.; Efrem, G.; Dimitriadis, G.; Panagiotou, P., Physics-Enhanced Neural Networks for Aerodynamic Shape Optimization of UAV Wings. In Proceedings of the AIAA AVIATION FORUM AND 
ASCEND 2025; American Institute of Aeronautics and Astronautics: Las Vegas, Nevada, July 29 2025.

Pliakos, C.; Efrem, G.; Terzis, D.; Panagiotou, P., An Automated Framework for Streamlined CFD-Based Design and Optimization of Fixed-Wing UAV Wings. Algorithms 2025, 18, 186, 
doi:10.3390/a18040186.

Automated CFD Pipeline
(The high-fidelity data “factory”)
• Removes the laborious parts of 

CFD 
• Eliminates pre-processing steps 

(speedup)
• Can be used to generate data

ML CFD Surrogates
• Leverages Machine Learning 

surrogates trained on large UAV 
datasets.

• Providing rapid CFD-like 
predictions on proposed 
geometries.

• Enables optimization
✖ 1000 
speedup

In-house design modules
• Empirical weight prediction 

module
• Stability prediction module

Optimization
• Design space exploration 
• Early high-fidelity design 

tradeoffs
• Returns optimal UAV 

configurations without delays.

Mission Requirements
Range

Payload

Cruise Speed
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7. Physics-aided Machine Learning optimization suite

15/10/2026
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7. Physics-aided Machine Learning optimization suite

15/10/2026
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7. Physics-aided Machine Learning optimization suite

15/10/2026
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7. Physics-aided Machine Learning optimization suite

15/10/2026
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7. Physics-aided Machine Learning optimization suite

15/10/2026
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Fixed-wing UAVs experimental prototypes

15/10/2026

HCUAV RX-1
Layout: Conventional

Mission: Surveillance

GTOW: ~200kg

ARCHYTAS
Layout: Blended Wing Body VTOL

Mission: Cargo/surveillance

GTOW: ~200kg

RX-3
Layout: Blended Wing Body

Mission: Cargo / Surveillance

GTOW: ~250kg

The UAV-iRC is founded

2016

2018 2022

Tools development & early 
subscale prototypes testing 

at LFMT AUTh 

2010-2014

Testing on first 
subscale BWB UAV 

platforms

2019

2020

LOTUS
Layout: Blended Wing Body

Mission: Cargo/surveillance

GTOW: ~550kg

2023

2025

ORENDA UAV
Layout: Blended Wing Body

Mission: Cargo/surveillance

GTOW: ~650kg
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Fixed-wing UAVs portfolio

15/10/2026

Platform 
callsign

Configuration 
layout Mission !𝑾𝒑

𝑾𝟎

Wingspan 
[m] Funding type Indicative image

HCUAV RX-1 Conventional ISR 0.19 6.4 National

S-3m BWB ISR 0.2 2.4 Greek industry

RADAERO Conventional Demonstrator N/A 2 National funding
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Fixed-wing UAVs portfolio

15/10/2026

Platform 
callsign

Configuration 
layout Mission !𝑾𝒑

𝑾𝟎

Wingspan
[m] Funding type Indicative image

EURRICA BWB Demonstrator N/A 2.4 National

RX-3 BWB Cargo 0.19 7.2 National

RX-4 VTOL 
fixed-wing ISR 0.17 2.4 National
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Fixed-wing UAVs portfolio

15/10/2026

Platform 
callsign

Configuration 
layout Mission !𝑾𝒑

𝑾𝟎

Wingspan
[m] Funding type Indicative image

DROMEAS BWB Cargo/ISR 0.20 3 National

LOTUS MAP Hybrid Cargo/ISR * >10 EU

ARCHYTAS VTOL BWB Cargo/ISR * * Greek Industry
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Fixed-wing UAVs portfolio

15/10/2026

Platform 
callsign

Configuration 
layout GTOW [kg] !𝑾𝒑

𝑾𝟎

Wingspan
[m] Funding type Indicative image

ORENDA UAV BWB 
w canards

Cargo/ISR/
Other * >10 Canadian Industry

In total:
30+ testing campaigns of fixed-wing experimental prototypes
- 2 fixed-wing UAVs based on conventional layout
- 6 fixed-wing UAVs based on BWB layout
- 2 fixed-wing VTOL UAVs
- Hundreds hours of flight testing/data

TRL out:
- TRL6 (clean-sheet designed aerial vehicles)
- TRL7 (COTS components, autopilots, avionics, electronics, comms (COTS)
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