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Education

ResearchIndustry

Society

Build an alliance 
between Colombia 
and Sweden in the 
field of climate change 
research 

An environment for 
students in which 
develop technical and 
soft engineering skills

Opportunity of 
knowledge transfer to 
foster the development 
of Colombian aerospace 
industry

Impact on 
society

No import from 
Sweden unless

striclynecessary



ScientificMission
ÁOverall goal of the scientific mission:
ÁCollect data for:
ÁPrevention and monitoring of the climate system 

ÁAdditional insights to improve predictions and identify localized 
patterns of interest in climate change
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ÁWhat is measured:
ÁGas concentration measurements
ÁO3, NO2, NH3, CH4, H2, C3H8, C2H6OH, CO, SO2

ÁCorrelate with ground images taken by the aircraft
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ScientificMission
ÁOverall goal of the scientific mission:
ÁCollect data for:
ÁPrevention and monitoring of the climate system 

ÁAdditional insights to improve predictions and identify localized 
patterns of interest in climate change

ÁWhat is measured:
ÁGas concentration measurements
ÁO3, NO2, NH3, CH4, H2, C3H8, C2H6OH, CO, SO2

ÁCorrelate with ground images taken by the aircraft

Á¢ƘŜ ά.ƛƎƎŜǊ tƛŎǘǳǊŜέΥ
ÁMeasured concentrations will complement 

existing ground, in-flight, and satellite data

ÁApplication in large-scale mathematical 
and AI-based predictions models
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Multidisciplinary
Approach
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The Journey
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Blablaé

Scientists vs. Engineers

Jan-2023

Jun-2024

!ƛǊŎǊŀŦǘ ŀǎ άŦƭȅƛƴƎ 
ƳŜŀǎǳǊŜƳŜƴǘ ǎǘŀǘƛƻƴέ

May-2023Jun-2023

Jan-2024

May-2024

Scientists do research

Engineers work out 
design kinks 



Aircraft Design
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Mission and Design Requirements
ÁMission requirements:
ÁUp to 20km range from mission base

ÁέStationaryέ measurementɝὬ
σπππά
Á1500m to 2600m AGL

ÁUp to 20km to return to base or 
continue to new base
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ÁέStationaryέ measurementɝὬ
σπππά
Á1500m to 2600m AGL

ÁUp to 20km to return to base or 
continue to new base

ÁSolution: 
ÁCruise-climb to optimize power usage

ÁSpiral downward (unpowered glide)

Á[ŜǘΩǎ Ǝƻ ƘƻƳŜΗ
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electrically powered UAVs!*

*Beyond capabilities of commercially available 
electrical UAVs



Mission and Design Requirements
ÁMission requirements:
ÁUp to 20km range from mission base

ÁέStationaryέ measurementɝὬ
σπππά
Á1500m to 2600m AGL

ÁUp to 20km to return to base or 
continue to new base

ÁSolution: 
ÁCruise-climb to optimize power usage

ÁSpiral downward (unpowered glide)

Á[ŜǘΩǎ Ǝƻ ƘƻƳŜΗ

ÁDesign specifications:
ÁMaximum take-off weight: 12kg

ÁPayload alone is ~2kg
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Pushing the boundaries of 
electrically powered UAVs!*

*Beyond capabilities of commercially available 
electrical UAVs

Designed around the payload



Conceptual Design 
Á Fast iteration design process using low-fidelity open-source program

Á Conventional design
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Conceptual Design 
Á Fast iteration design process using low-fidelity open-source program

Á Conventional design

Á Aerodynamic analysis

Á Twin-boom V-Tail
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14-15 October 2025, Stockholm, Sweden FT2025 Aerospace Congress 33



Conceptual Design 
Á Fast iteration design process using low-fidelity open-source program

Á Conventional design

Á Aerodynamic analysis

Á Twin-boom V-Tail

Á Stability analysis

ÁAdditional design features
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Aerodynamic Analysis
Á Preliminary and advanced numerical 
simulation

Á Analysis at yhree altitudes
ÁConstraint at 5000m MSL 
Áὠ ḙρφάȾί

Á‌ ḙρτὨὩὫ  
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Á Initial estimates of 
performance confirmed

Á Power requirements 
confirmed



Structural 
Design

March 2023 ς December 2023

High-Level Optimized Design vs. Design 
For Manufacturing
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High-Level Optimized Design
Á A blend of tradition and innovation
ÁClassical design and high-end and innovative 

materials
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Á A blend of tradition and innovation
ÁClassical design and high-end and innovative 

materials

Á Carbon fiber design for lightweight 
optimization
ÁSingle-piece tapered and twisted C-shaped spar
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High-Level Optimized Design
Á A blend of tradition and innovation
ÁClassical design and high-end and innovative 

materials

Á Carbon fiber design for lightweight 
optimization
ÁSingle-piece tapered and twisted C-shaped spar

Á Bespoke wing join designs for maximum load 
transfer

Á Modular fuselage with carbin-fiber structure 
and skin
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High-Level Optimized Design
Wing Structure Under Maximum Load

Load Factor 9.8 [-]

Factor of Safety 1.5 [-]

Tip Deflection 281 [mm]

Twist Angle -3.6E-09 [deg]

Max Failure Index 0.96 [-]

Max Strain Location Wing Skin Top [-]

Max Strain Span StationRoot [-]
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Wing Load Bering Mass

Inboard Skin 0.945 [kg]

Inboard Spars 0.114 [kg]

Outboard Skins 0.588 [kg]

Outboard Spars 0.027 [kg]

Total 1.674 [kg]

Pukkala, T.O.: Structural Design of a Light Fixed Wing UAV; aŀǎǘŜǊΩǎ 5ŜƎǊŜŜ tǊƻƧŜŎǘ ƛƴ !ŜǊƻǎǇŀŎŜ 9ƴƎƛƴŜŜǊƛƴƎΣ 8 August 2023



High-Level Optimized Design
Structral Weight

Wing Stucture 1.97 [kg]

Outboard Section 0.74 [kg]

Inboard Section 1.23 [kg]

Fuselage Structure 1.55 [kg]

Tail Structure 0.34 [kg]

Total 3.86 [kg]
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Non-Structural Weight*

Payload 2.00 [kg]

LandingGear 0.30 [kg]

Motor 0.45 [kg]

Flight Systems 0.50 [kg]

Battery 3.00 [kg]

Total 6.25 [kg]

Pukkala, T.O.: Structural Design of a Light Fixed Wing UAV; aŀǎǘŜǊΩǎ 5ŜƎǊŜŜ tǊƻƧŜŎǘ ƛƴ !ŜǊƻǎǇŀŎŜ 9ƴƎƛƴŜŜǊƛƴƎΣ 8 August 2023 *Initial Estimation

Total empty weight: ͯ  ▓▌
Maximum Take-Off Weight: ͯ ▓▌



Design for Manufacturing
THE DEVIL IS IN THE DETAILS
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Design for Manufacturing
THE DEVIL IS IN THE DETAILS

Á Material availability

Á Manufacturing processes

Á Climate Conditions

Á Communication

Á Working remotely
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Design for Manufacturing
THE DEVIL IS IN THE DETAILS

Á Material availability

Á Manufacturing processes

Á Climate Conditions

Á Communication

Á Working remotely

THE GOLDEN RULE

V Keep it simple

V Keept it clear

V Keep it agile
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A true engineeringexperiencein 
έōŜǎǘ ƻǇǘƛƻƴέ compromise



Design for Manufacturing
Á C-shaped design retained

Á EVERYTHING ELSE rethought to meet compromise
ÁUpdated all structural calculations for a different type 

of carbon fiber weave for skins
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Design for Manufacturing
Á C-shaped design retained

Á EVERYTHING ELSE rethought to meet compromise
ÁUpdated all structural calculations for a different type 

of carbon fiber weave for skins

Á Large use of 3D-printed parts
ÁA different mindset of design for manufacturing

ÁDifferent constraints
ÁBonding

ÁHumidity and temperature

ÁPossibility to trial the pieces
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Design for Manufacturing
Á C-shaped design retained

Á EVERYTHING ELSE rethought to meet compromise
ÁUpdated all structural calculations for a different type 

of carbon fiber weave for skins

Á Large use of 3D-printed parts
ÁA different mindset of design for manufacturing

ÁDifferent constraints
ÁBonding

ÁHumidity and temperature

ÁPossibility to trial the pieces

Á Thermoplastic skin for fuselage
ÁEven lighter than original design 
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Flight Systems
JANUARY 2 0 2 4  TO JUNE  2 0 2 4
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Preparation to Flight ςJanuary2024 to 
June 2024
Á¢ƘŜ άŘŜǎƪǘƻǇ ōƛǊŘέ
ÁTesting that all systems worked

ÁSimulation of the full aircaft system

ÁKey aspect of integration

ÁFlight System
ÁPixhawk Orange Cube+

ÁHolybro GPS system
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SubscaleFlight Model
Á1:2 scaled down version of the aircraft

ÁA step to de-risk the first flight

Áά[ŜŀǊƴέ ǘƘŜ ŀƛǊŎǊŀŦǘ

ÁFirsttrialscompletedend of May 2024
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Manufacturing
and 
System 
Integration
JANUARY 2 0 2 4  TO JUNE  2 0 2 4
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Manufacturingand Integration
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Manufactutingand Integration
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Roll Out
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