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About Us

Aerospace/Aeronautics Marine Oil & Gas Bioengineering Construction Renewable

Energy

Accelerator 

Magnets

Consulting Projects
Delivering multi-physics 

simulation services covering 
the entire product 

development
process.

Software Distribution
Smart Solution, Software & 

Technology Partner of 
SIEMENS DISW.

Software Development
PITHIA, a unique simulation 

software

Training & Support
Certified Training Partner

Engineering Expertise
Covering the entire product 

development process. 
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Realize your Digital Twin

Coronary 
Stent

Vessel’s 
Scrubber

ESA’s Juice 
Mission

Car’s 
Engine

CERN’s 
11T magnet
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Some indicative projects
Credit: Airbus Defence and Space

Source: ESA website (link)
Collaboration with INASCO
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SIEMENS Simcenter
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Simcenter 3D Star-CCM+ HeedsAmesim & gProms Pithia-CP

Main SiemensTools

Simcenter 3D is a fully 

integrated simulation 

platform for design, 

modeling, simulating 

and analyzing complex 

engineering products 

and Multiphysics 

simulations.

Simcenter Amesim

allows the virtual 

assesment and 

performance optimizion

of mechatronic systems.

gProms is a unified 

modelling and solution 

platform focusing on 

chemical reactions & 

operations.

Modelling and 

simulation of various 

operating conditions. 

Design space 

exploration and design 

optimization.

STAR-CCM+ software 

delivers accurate and 

efficient multidisciplinary 

technologies in the field 

of Computational Fluid 

Dynamics.

PITHIA-CP is FEAC’s  

powerful and 

unique solution for

Cathodic 

protection computer 

aided engineering, 

integrated and available 

as an addon module to 

the Siemens Simcenter

3D software.
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PITHIA-CP for Cathodic Protection
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Add-on module to 
SIEMENS Simcenter 3D

Sacrificial Anode CP
(SACP)

Material 
Library

Impressed Current CP
(SACP)

Accelerated 
BEM Solver

COMPETITIVE ADVANTAGES
• Accurate results
• User Experience
• Intuitive Workflow
• Fast solver
• Complex Models
• Low Hardware Requirements

Best-in-class 
Modeling Environment
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SIEMENS Training

Athens – Siemens CUBE
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Patras – FEAC Engineering

https://feacomp.com/training/
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2016

Joint Venture with Dept. of Mechanical 

Engineering – Patra’s University for the 

Development of PITHIA

&

Projects

2020

Integration of FEAC’s solver, 

PITHIA, in SIEMENS 

simulation platform

&

Projects

2017

1. FEAC announces Partnership with Siemens PLM Software 

2. FEAC selected as the 1st Greek SME for CERN’s BIC to co-

develop PITHIA 

3. FEAC as one of the 1st Greek Companies participating in  ESA’s 

space mission

2014

2015

Active member of the Start-Up Community

Building Company’s Reputation

Projects 

2021

Projects 

& 

participation in R&D 

consortia
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Beginning of everything…

1st Award in ANSYS HALL OF FAME 

COMPETITION

Participating in Several Start-Up 

incubators & accelerators

FEAC’s Timeline
Main Milestones
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Ph.D. & M.Sc. Engineers

Broad Portfolio of Engineering Services including

Structural, CFD, Thermal, Electromagnetics analysis

Numerous Scientific Publications

Globally recognized in the technical and scientific

community

One Global Award - Two National Awards

Company
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Holistic Digital twin
Ideation Realization Utilization

Workshop 1: Numerical simulations for Wind Turbine 
Engineering Problems



www.feacomp.com
2021 FEAC Engineering. All Rights Reserved

Holistic Digital Twin Approach

Structural Performance:
Structural analysis

Computational Fluid Dynamics Performance:
Fluid dynamics analysis

NVH & Acoustic Performance:
e.g. Sound Vibration Analysis

Thermal Management:
Thermal Analysis

Electromagnetic Performance:
Electromagnetic Analysis

System Performance system:
e.g. 1D-3D co-simulation

Cathodic Protection:
Development of cathodic protection M
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Wind

Turbines

1. Introduction

Haris Kokkinos, 
charilaos.Kokkinos@feacomp.com
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General trends in the Energy Sector

• Increased environmental concerns 
• Environmental care
• Lowering NOx and other pollutants
• Decreasing noise levels

• Need for higher efficiency 

• Keeping installations alive for a longer 
time and limit maintenance costs

• Peaks in energy demand and 
intermittent power generation 
demands energy storage
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What is a WT?
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How does it work?
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Wind

Turbines

2. Trends
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The Changes in the Wind Energy Landscape
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10MW (MHI-V), 12MW (GE), 14MW 

(SGRE), …. requires new and 

reliable technology.  This leads to 

consolidation amongst the turbine 

makers. In 2019 the big 4 wind 

OEMs covered 55% of the market!

Technology progresses

Race towards bigger turbines
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Stakeholders
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Near-future Opportunities 
all-around the globe
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Different Designs

www.feacomp.com
2021 FEAC Engineering. All Rights Reserved

Haris Kokkinos, 
charilaos.Kokkinos@feacomp.com

Workshop 1: Numerical simulations for Wind Turbine 
Engineering Problems

http://designapplause.com/wp-content/xG58hlz9/2009/01/wind-2.png
http://designapplause.com/wp-content/xG58hlz9/2009/01/wind-1.png
http://www.symscape.com/blog/flying-wind-turbines-blog-action-day
http://designapplause.com/wp-content/xG58hlz9/2009/01/wind-4.png
mailto:Charilaos.Kokkinos@feacomp.com


www.feacomp.com
2021 FEAC Engineering. All Rights Reserved

Size is constantly increasing
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Biggest Wind Turbine

2021 – GE Haliade-X (12-13MW)
2022 – SIEMENS Gamesa SG 14- 222DD 

(14-15 MW)
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Transmission

Direct drive Gearbox
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Onshore vs. Offshore

• Onshore Wind Turbines

• withstand higher turbulence (landscape)

• limited tip speed (Noise regulation)

▪ Offshore Wind Turbine

▪ Different type of foundations

▪ Very expensive to install

▪ Expensive to maintain
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Onshore vs. Offshore installation

• Onshore Wind Turbines ▪ Offshore Wind Turbine
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Technology is 

the key to 

success

3. Tools
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8m long.

107m,

263m   

17m  

93m  
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+

the right tools
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SIEMENS Simcenter
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Wind

Turbines

4. Digital Twins
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TWINS

100% Identical

100% Different
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Value of  

Digital Twin?

…not really

…huge
www.feacomp.com

2021 FEAC Engineering. All Rights Reserved

Haris Kokkinos, 
charilaos.Kokkinos@feacomp.com

Workshop 1: Numerical simulations for Wind Turbine 
Engineering Problems

mailto:Charilaos.Kokkinos@feacomp.com


www.feacomp.com
2020 FEAC Engineering. All Rights Reserved

Digital Twins are the future



Model Based Development
Reducing the development costs, time and risks via simulation

Requirements Architecture
Design, Implement

& Test
Production

Operation
& Maintenance

Delivery &
Commissioning

100%

50%

Cost to remove defectsEase of change

Prototype

driven designP
ro
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ty
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e

av
ai
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ili
ty

Late defect
identification

Early defect
identification

Model-based 

development
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• Wind Loads

• Site assessment

• Offshore

• FSI/Aeroelastic.

• Wind Farms

• Materials

• System

• Durability

• Acoustics

• Optimization

• Vibrations

• Corrosion

• Thermal

• Wave propagat.

• Connection w. Land

• Cable Laying

….Siemens Portfolio Tool…
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• Wind Loads

• Site assessment

• Offshore

• FSI/Aeroelastic.

• Wind Farms

• Materials

• System

• Durability

• Acoustics

• Optimization

• Vibrations

• Corrosion

• Thermal

• Wave propagat.

• Connection w. Land

• Cable Laying

Star-CCM+

Comparison of Heave Response (Blue : Model Test,  Red : CFD)

Floating Offshore Semisubmersible Development
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• Wind Loads

• Site assessment

• Offshore

• FSI/Aeroelastic.

• Wind Farms

• Materials

• System

• Durability

• Acoustics

• Optimization

• Vibrations

• Corrosion

• Thermal

• Wave propagat.

• Connection w. Land

• Cable Laying

Simcenter 3D & Star-CCM+
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• Wind Loads

• Site assessment

• Offshore

• FSI/Aeroelastic.

• Wind Farms

• Materials

• System

• Durability

• Acoustics

• Optimization

• Vibrations

• Corrosion

• Thermal

• Wave propagat.

• Connection w. Land

• Cable Laying

Star-CCM+

Challenges 

• Improve annual power of a wind farm

• Maximize Annual Energy Produced (AEP) 

Constraints

• Terrain and multi-turbine wakes effects

Design variables 

• Location of each turbine
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• Wind Loads

• Site assessment

• Offshore

• FSI/Aeroelastic.

• Wind Farms

• Materials

• System

• Durability

• Acoustics

• Optimization

• Vibrations

• Corrosion

• Thermal

• Wave propagat.

• Connection w. Land

• Cable Laying

Star-CCM+ & HEEDS

Aero-dynamic simulation in combination with design exploration

“Increased Annual Energy Production (AEP) by 8.5% compared to the original 

design”

• Detailed analysis in Simcenter STAR-CCM+

• Terrain and multi-turbine wake effects were causing energy output to suffer

• A design exploration process was initiated to identify a new layout of turbines 

Optimized layout of turbine locationsWake effect in caused neighboring turbines
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• Wind Loads

• Site assessment

• Offshore
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• Wind Farms

• Materials

• System

• Durability
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• Optimization

• Vibrations

• Corrosion

• Thermal

• Wave propagat.

• Connection w. Land

• Cable Laying

AMESIM
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Noise radiation

Transmission loss

Enclosures

Acoustic scattering

Acoustics 
modeling

• Wind Loads

• Site assessment

• Offshore

• FSI/Aeroelastic.

• Wind Farms

• Materials

• System

• Durability
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• Optimization
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• Corrosion
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• Connection w. Land
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• Challenge:

• Maximize wind energy KWh produced

• Minimize blade weight and power production cost

• Constraints 

• Laminate failure, deformation, mode separation

• Design variables 

• Laminate lay-up, scale of blade

• Results:

• Reduced blade cost by 36%

• Increased performance by 26%

• Verify if FEA matches experimental or published data
• Verify if cost model calculates reasonable estimated cost

FE Model & Cost Model Validation

• Build an improved process
• Run the improved cases

Exploration Process Design & Run

• Validate best design

Exploration Design Validation
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Free-free setup
Simcenter 3D
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• System
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• Corrosion

• Thermal
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• Connection w. Land
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1st flap mode

4.05 Hz

1st

2nd flap mode

11.81 Hz

Torsion mode

Experimental setup: Mode shapes
Testlab
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3D FE simulation and correlation with the test 
Simcenter 3D
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CP on an 145m-tall floating offshore wind turbine
• Wind Loads

• Site assessment

• Offshore

• FSI/Aeroelastic.

• Wind Farms

• Materials

• System

• Durability
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• Optimization

• Vibrations

• Corrosion

• Thermal

• Wave propagat.

• Connection w. Land
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• Wind Loads

• Site assessment

• Offshore
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• Wind Farms
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• System
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Simcenter 3D

Sun and wind
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• Wind Loads

• Site assessment

• Offshore

• FSI/Aeroelastic.

• Wind Farms

• Materials

• System

• Durability

• Acoustics

• Optimization

• Vibrations

• Corrosion

• Thermal

• Wave propagat.

• Study of micro-seismic & infrasound noise generated

by wind turbines. The waves are propagated through

the air and soil possibly affecting nearby residences

or Seismological/Earthquake data centers. The

simulation handles effectively the fluid-soil-structure

interaction (FSI) phenomenon.

• Given the complexities associated with ship design

and construction, the IMO Guidelines focus on

primary sources of underwater noise, namely on

propellers, hull form, on-board machinery, and

various operational and maintenance

recommendations such as hull cleaning. Additionally,

piling operations performed during the installation of

offshore wind turbines or the construction of bridges

influence heavily the underwater life.

• Connection w. Land

• Cable Laying

PITHIA-FSI
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• System
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• Optimization
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• Cable Laying

20-m long cable. Heat transfer through Conduction-Convection & Radiation

Simcenter 3D
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Executable (real-time) 
Digital Twin

What is an...
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Is a virtual representation connected to a physical 
product or process, used to understand, predict and 
monitor the physical counterpart’s performance 
characteristics. It provides simulation results in real-time. 
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Executable Digital Twin: Definition
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Connecting directly virtual sensors to Physical assets by Physics based models, measuring real sensors and using the data 
leads to real time prediction of quantities that were previously not measurable.

Physical assets Create xDT

Reduced Order Model

Deploy xDT

Model based testing

Edge device

Cloud1D

3D CFD 3D CAE

Test and Data driven

Create and 

validate

Package and

deploy
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APPLYING A MANUFACTURING MINDSET TO:

Fabrication and Construction

Artificial IntelligenceSimulation
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Advantages/Disadvantages of Simulation

• (+) Can be explained and reconstructed

• (+) Describe Complex multiscale & 
multiphysics phenomena

• (-) Costly & Time Consuming

• (-) Only numerical experts can create well 
accurate simulation models

Advantages/Disadvantages of AI

• (+) Can be created easily and quickly with 
sufficient data

• (-) Can not describe accurately the physics of the 
system 

• (-) Difficult to obtain enough training data

• (-) The mathematical context can not be modified 
by humans

AI

Simulation

Real-Time
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Contact us in case you…

..and let’s Realize your Digital Twin
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