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SMARTUP CORE BUSINESS

Å Aircraft Design
Å Propeller Design
Å Surrogate Models
Å Flight Models
Å Test Models
Å CAD Modelling

Å Aerodynamics
Å Stability & Control
Å Flight Simulations

Å JPAD family
Å Software for R&D
Å On-demand 

customization
Å Arduino Interface

ÅWind tunnel tests 
(in collaboration with 
University of Naples 
Federico II)

Å Scaled Flight Tests
Å Aircraft Flight Tests
Å Instrumentation 

(design, production and 
set-up)



THE DIGITAL TWIN SCENARIO



AIRCRAFT DESIGN & DIGITAL TWIN

Digital Twin Aircraft

Preliminary Aircraft Design
The digital twin allows for fast 
prototyping of several aircraft 

concepts before production

Parameterized Aircraft model
The starting point an efficient digital 

twin aircraft suitable for 
multidisciplinary analysis workflows

Aircraft performance simulation
The digital twin used in aircraft 

design applications allows for fast 
and efficient operability checks

Aircraft optimization
Thanks to its parametric nature and 

the use of fast multidisciplinary 
workflows, the digital twin allows for 
efficient aircraft shapes optimization



THE DESIGN STAGES

Conceptual Design

Detailed Design

Preliminary Design

Manufacturing

Testing

Service Engineering

Frozen Configuration Initial delivery



THE TARGET

Conceptual Design

Detailed Design

Preliminary Design

Manufacturing

Testing

Service Engineering

Frozen Configuration Initial delivery

Knowledge-based sizing 

MDAO workflows 

Interface with multi-fidelity analysis tools 



THE BENEFITS

Conceptual Design

Detailed Design

Preliminary Design

Knowledge-based sizing 

MDAO workflows 

Interface with multi-fidelity analysis tools 



In developmentCommercial
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ẅ! ȰȿɊʧȴǳǬȎǳ-based and versatile pre -processor to simplify aircraft 
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DESIGNPRE
Automatic aircraft definition from a set of Top Level Aircraft 

Requirements. Class -I weights estimation, Sizing Plot.
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DESIGNPRE
Automatic aircraft definition from a set of Top Level Aircraft 

Requirements. Class -I weights estimation, Sizing Plot.

Aircraft Runway Turn Radius Check

180deg turning radius = 11,50 m 180deg turning radius = 37,72 ftNose wheel steering angle = 60,00 deg
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Engine Clearence and Turning Bank Angle Checks

Engine Clearence = 0,70 m Engine Clearence = 27,43 in Turning Bank Angle Wing Tip TE (Rotated) = 11.94 deg Turning Bank Angle Wing Tip TE (Not Rotated) = 16.28 deg

Turning Bank Angle Engine 0 (Rotated) = 27.11 deg Turning Bank Angle Engine 0 (Not Rotated) = 15.28 degTurning Bank Angle Engine 1 (Rotated) = 27.11 deg

Turning Bank Angle Engine 1 (Not Rotated) = 15.28 deg
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Loading Cycle

Front to RearRear to FrontFuel from min XCGFuel from max XCGFuel before boardingFuel after boarding
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Total_Moment_Coefficient_Breakdown_at_CG_0,23
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Downwash_Angle

Constant downwashNon-Linear downwash
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Total Equilibrium Lift Coefficient

Xcg = 0.1531921680996874Xcg = 0.22532771325967377Xcg = 0.3710640524213859
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HorizontalForces_vs_GroundDistance

Total ForceThrust HorizontalDragFrictionWsin(gamma)
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DOC Breakdown

DOC Maintenance: 16,67%

DOC Charges: 5,53%

DOC Fuel: 17,19%

DOC Crew: 14,49%

DOC Capital: 46,12%

Lateral OASPL breakdown

WingHor. tailVer. tailSlatsFlapsMain LGNose LGTotal airframeEngine #1 Engine #2 Total aircraft
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APPLICATION - INTRO
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APPLICATION ṜCOMPANION TOOL
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APPLICATION ṜCAD GENERATION
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APPLICATION ṜCASE STUDY
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APPLICATION ṜLOW FIDELITY
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APPLICATION ṜHIGH FIDELITY
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Digital Twin Aircraft
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