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This report describes the project activity carried out by the MCIA (Motion Control Industrial
Applications) group at the UPC (Universidad Politecnica de Catalunya) for completion of the task
concerning website publication. The website itself is an outcome of this activity but however this
document provides an overview of the project activity corresponding to this task and presents the

aforementioned webpage.

2 Website

2.1 Welcome page

Initial Web page is : http://multycab.upc.edu/en. This initial page provides general information
about the project, its objectives, partners (logos) and useful links (info, maps, Clean Sky, etc.).

About WELCOME TO MULTYCAB WEBPAGE UPCmMcOs Q
Objectives This site is focused basically in the presentation, in a formal way, of infomation about ]
MultiCaB project. The development of the Multi Layer Cable Model MultiCaB project is going infc;._,.mc._a__JPc_edu 0'
Partners to improve significally the analysis of power cable models for aeronautical applications, +3493 73985 2 -
specifically, thermo electric Wing Ice Protection Systems, WIPS
RESEARCH
Contact - CENTER
The project is represented by CleanSky Integrated Technology Demonstrator leaders o
and researchers and technicians from the MCIA Research Center of Universitat Politécnica
de Catalunya ,with probed experience in high frequency modeling of electric and electronics " Clean
components and power electronics applications and control, as well as in European projects’
management and exacution
CLEANSKY & MULTYCAB
MuitiCaB inside Cleansky
Carried out by Center Innovation Electronics
Motion Control and Industrial Applications. MCIA
— UPC. Universitat Politécnica de Catalunya
BarcelonaTech, @ MAGMOLIB is part of
CLEANSKY @partnership, a Public Private
Partnership between the European C ommission
and the Aeronautical Industry, that was set up to
bring significant stepchanges regarding the
enviromental impact of aviatien in our days
Cleansky aims
Auiation is an ial el af todav's alohal enciety brinning neanle
Figure 1. Welcome page screen
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2.2 About

This site gives information about a general concept of the project, wing ice protection systems.
It contains submenus with additional design data about power converters, power cables, reports and
special events regarding project execution and dissemination.

About © Wing Ice Protection System and Cleansky.

= Power converters.
The main focus of demonstration in Clean Sky (CS) will be the validation and maturation of the aircraft technologies and
= Power cables sub-architectures, related to the concept of ‘Al Electric Aircraft’ (AEA). Among others, CS intends to demonstrate and

validate technologies as:
= Information

= Large-scale architectural integration of electrical generation, distribution and loads, and of thermal management

Events ) ) . . ) - .
- = Flight electrical equipment systems, including environmental conditioning and protection
Objectives Several promising technologies are being explored and developed by CS, ranging from power generation, distribution, and
p conversion systems. resulting in an architecture that became more and more complex and have to be optimized to
TS substantially reduce the consumption of non-propulsive power. One of such technologies likely to be optimized is the
Contact electrical Wing Ice Protection System (WIP5), which protect against the build-up of ice on structures of the aircraft. During

flight, the surfaces of an aircraft can be exposed to water vapour at low temperatures and, if no preventative action is taken,
ice can quickly form on the wings, on control surfaces, and on other parts of the aircraft in such a way as to alter the
aerodynamic performances with potentially catastrophic consequences.

As opposed to ground icing, which can be visually checked and taken care of on the runway, in-flight icing requires rigorous
procedures and systems to address flight safety regulations. The differents systems are included in Flg.1.

WIPS

(Wing Ice Protection
System)
|

IPS
(Ice Protection System)

[

+ IDS
(Ice Detection System)

Figure 2. 'About' section screen

2.3 Objectives

In this section precise objectives are defined and presented. Specific research topics are highlighted.

e Define and develop a Multi Layer Cable Model
e Research in cable models and high frequency effects
e HMI application interface

Two different layers of the model which are considered in the project are depicted in the figure of
the scheme flow:

e Lumped parameters cable model, single cell cable

e Multi lumped parameters cable model, n cells
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About Main Objectives.
Objectives
The Multi Layer Cable Model MultiCaB project aims to research and develop advanced parametric power cable models for
Partners aeronautical applications, specifically, thermo electric Wing Ice Protection Systems, WIPS.
Contact Apart from basic voltage and current analysis, models must allow to simulate and study high frequency effects, such as

losses and perature

skin and proximity effects, standing waves and resonances, conductive and i
effects

-
POWER CONVERTER

GENERAL CABLE

VOLTAGE CHARACTERISTICS CHARACTERISTICS

Gauge (AWG)

Frequency

Amplitud

m’::‘ ) Isolating Material

TDH Shielded or Not Shielded
A >

FIRST LAYER
LUMPED PARAMETERS CABLE MODEL, single cell /cable
o ————— WV -
i
__";‘} R-KI) T %

EXPECTED NO cCable re-definition
GENERAL OPERATING

CONDITIONS ?

POSSIBLE SUITABLE
CABLE CHARACTERISTICS

Cable voltage drop,
Current density,
Losses, efficiency,..

SPECIFIC CABLE
CHARACTERISTICS

Shielding
Bundle geometry
Critical length

SECOND LAYER
MULTI LUMPED CABLE PARAMETERS CABLE MODEL
ncells / m.
R=R(T) = 5
—MM— T MW
a i Ti
) ) n  cells ;
/
Over-voltages, Cable re-definition

Critical length

Parasitic currents ,
High frequency ohmnic
losses (Skin and
proximityeffect)

Figure 3. 'Objective' section screen
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2.4 Partners

This page provides short description of MultyCab partnership framework.

Partners

inside CLEANSKY research and innovation aviation projects, working as a partners to get the best results.

bring significant step changes regarding the environmental impact of aviation.

®@c 9

¥ Clean Sky

Grantagreement execution Significantchange of work
Reportatend of each period a Progress achieved
Deliverables submission Confirmation of amendment requests
Amendment requests
csJu
r Project Officer j

UPC-MCIA

Project ' '

Coordinator Technical management
(Prof. Luis Romeral) Day-to-day communication

[ITD Member]

Topic Manager

Fig 1: Working flow between partners.

The ensemble formed by MCIA Center(UPC), CLEANSKY and European Commision is geoing to carry out MULTYCAB project

Clean Sky is a Public Private Partnership between the European Commission and the Aeronautical Industry, was set up to

Figure 4. 'Partners' section screen

2.5 Contact

This page contains the contact data of the MCIA Research Center and its director Luis Romeral.

Page 7 of 9

@



Document Deliverable 6

M =~ M U LTVCAB Facilities MCIA-UPC

Revision V.1.5
February 2015, Deliverable 6, Web Page Date February 2015
— Contact
Objectives
If you have any questions or comments, feel free to contact us
Partners
Contact © MCIA Research Center

Rambla Sant Nebridi s/n. Gaia Research Building.

Addrcss Campus UPC Terrassa, 08222, Barcelona, Spain

Email info@mcia.upc.edu
Phone +34 93739 85 22

Fax +34 937398972

Research Center Director

Dr. Luis Romeral

Email luis.romeral@mcia.upc.edu

Phone +34 9373985 10

Figure 5. 'Contact' section screen

2.6 Intranet.

The Web Page includes an Intranet (Inner Information Project) that is accessible through the Tab of
the website “Log in”. By using the corresponding user and password, specific information about
Consortium Legal Documents, Reports, Work Packages, Deliverables, etc., can be revised and
downloaded. This Intranet is also used as exchange site and data repository for the Consortium
partners.

About
Objectives
Partners
Contact

INNER INFORMATION PROJECT

(¢

= General Information

(< N |

= Technical Area

= Financial Area

Figure 6. “Intranet” section screen
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