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SMARTUP CORE BUSINESS

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

• Aerodynamics
• Stability & Control
• Flight Simulations

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

customization
• Arduino Interface

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

• Scaled Flight Tests
• Aircraft Flight Tests
• 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



 



“A knowledge-based and versatile pre-processor to simplify aircraft 
designers' life!”
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APPLICATION - INTRO
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•

•
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APPLICATION – COMPANION TOOL

•



ε(𝒓𝒃) = β 𝒓𝒃 − β𝒃,𝒓

𝒄𝒓,𝒃 𝟎. 𝟎𝟗𝟗𝟓 𝒎

β𝒃,𝒓 𝟕𝟐. 𝟗𝟎𝟏 𝒅𝒆𝒈

Τ𝒓𝒃,𝒊 𝑹𝒃 𝐀𝐑𝐑𝐀𝐘

Τ𝒄𝒃,𝒊(𝒓𝒃,𝒊 𝑹𝒃 𝐀𝐑𝐑𝐀𝐘

ε𝒊(𝒓𝒃,𝒊 𝐀𝐑𝐑𝐀𝐘

APPLICATION – CAD GENERATION



𝑵

𝑹 . 𝟎𝟎𝟎 𝒎

𝑹𝒉 𝟎. 𝟐𝟓𝟎 𝒎

𝑹𝒘

𝒎

𝑽 𝒎/𝒔

𝒏 𝟏𝟎𝟎𝟎. 𝟎𝟎𝟎 𝒓𝒑𝒎

𝑻 𝟏𝟔𝟎𝟎𝟎. 𝟎𝟎𝟎 𝑵

𝑪𝑳 𝟎. 𝟕𝟎𝟎

APPLICATION – CASE STUDY



𝐀𝐢𝐫

𝒉 𝟎. 𝟎𝟎𝟎𝒎

𝑽 𝟔𝟎. 𝟎𝟎𝟎 𝒎/𝒔

α 𝟒. 𝟎𝟎𝟎 𝒅𝒆𝒈

Uncompressible inviscid steady 
aerodynamic analysis

𝑪𝑻 =
𝑻

𝝆∞𝑨𝒅𝒊𝒔𝒄 𝝎𝑹
𝟐
= 𝟎. 𝟐𝟒𝟎

𝜸 = −𝟐 𝒅𝒆𝒈

𝑹 𝟐. 𝟎𝟎𝟎 𝒎

𝑻 𝟏𝟔𝟎𝟎𝟎. 𝟎𝟎𝟎 𝑵

𝒏 𝟏𝟎𝟎𝟎. 𝟎𝟎𝟎 𝒓𝒑𝒎

APPLICATION – LOW FIDELITY



γ −𝟐 𝒅𝒆𝒈

APPLICATION – HIGH FIDELITY



𝐀𝐢𝐫

𝒉 𝟎. 𝟎𝟎𝟎𝒎

𝑽 𝟔𝟎. 𝟎𝟎𝟎 𝒎/𝒔

α 𝟒. 𝟎𝟎𝟎 𝒅𝒆𝒈

𝜟𝒕 𝒔

𝒏𝒕

𝟏𝟎𝟎

𝒏 𝟏𝟎𝟎𝟎. 𝟎𝟎𝟎 𝒓𝒑𝒎

APPLICATION – UNSTEADY ANALYSIS



Digital Twin Aircraft
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