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All questions regarding theall and thetopics published can be addressed to:

Info-CallCFP2019-01 @cleansky.eu

Questions receivedintil 5" July 2019, 17:00 (Brussels Timeyill be answered after analysis an
published in Q&A when appropriatin total, four publications of Q/As are foreseen:

A version 0 of the Q/A document is released 8riviay 2019 (Administrative Questions only).
A first version of the Q/A document is released 8hJ@ne 20109.

A seond version of the Q/A documentiisleasedon 5" July2019.

Athird and final version of the Q/A documentrideasedon 29" July2019.

As stated in the call, all interested parties are recommended to consult periodically the Cle2an
JUwebsiteand theFunding & tender opportunities Portaf the European Commissidar updates
to this document and any corresponding updateshte call.
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A. ADMINISTRATIVE QUESTIONS

# Question / Answer

1

What is the difference between tojgs of Call for Proposalkaunched inside and outside the
complementary frameworkof one IADP/ITD/TAR

Topics launchethsidethe complementary framework of one IADP/ITD/TA are directly linked tq
action implemented by the Clean Sky 2 Members under grant agreerfiemmembers andhey
contributeto the achievement of theesults ofspecific ITD/IADP/TA.

Topics launchedutsidet he compl ement ary framework of
t o p) aresriot’ directly linked to the actiomplemented bythe Clean Sky 2 Members und
specificTD/IADP/TAHowever,they contribute to the achievement of the High Le@bjectives
(HLGSs) of the Clean Sky 2 Regulatrenabing a wide range of competing technology solutio
to address broad probleroriented topics that are geared towards the Clean Sky 2 progran
level HLGs
In addition, different special conditions afdmissibility apply to the thematic topics. For furth
information please refer to questiono. 2 =below andto Annex Mo f t he CS2JU W
Thematic Topics” of the Call text documen

Isthere any specialadmissibility condition applying to the proposal submitted for one of the topi
launched outside the complementary frameworthematic topic)within one IADP/ITD/TAn this
Call for Proposals (C1P)?

Yes, the following @ecial admissibility condition appies to the topics launched outside the
complementary frameworl{thematic topic$:

GThe 16 Leaders of JU listed in Annex Il to Regulation n° (EU) No 558/2014 andffilgites may
not apply to the topicg.

For further information pleaseefer to Annex Il I(ist ofprivate members beneficiaries of the gran
agreements for membejsandAnnex VI: 10th Call for proposals (CfP10): List and Full Descript
Topic “ Part B: Téeewmiait 0 c I)ofthe €CRIJUIWonk Bldne s’

Are there any specifitemplates for the submission of a proposal for one of the thematic topics

Yes. For the thematic topics part B.l of the proposal application is different. The page limi
pages.

Canthe consortium of the proposal submitted in response to a toplaunched inside the
complementary framework ofone IADP/ITD/TAake a partner that hasbeen selected as a Co
Partner, but has not yet signed the Grant Agreement at the time of publication tife Call for
proposal(and thus not been involved in the prepation of this call)?

Legal entities (singlentity, members of consortia or clusteiscluding linked third partigswhich
were selected by th&€€S2U as Core Partreor its participating affiliatein an certain ITD/IADPA
may notsubmit the proposalfor the topicslaunched inside the complementary framewask the
same ITD/IADFPA. This is based on thepecialadmissibilityconditionlaid down in theCS2JU Wor
Plan (section3.3. “Call management rulés The CS2JU considethe date of sending thg
information letterto the coordinator of theselected Core Partngrroposalas the date from which
inadmissibility becomes effectivEor this purpose @plicants are requested to fill imdeclarationof
non-affiliationto any Clea Sky 2 Member (Part D of the proposal).

In case ofloubts applicantsare advised to contact directly theSau

Can a Swiss entity participate to theS3Ucalls? If yes, under which conditions?

Yes.Swiss entities may submit a proposal in the CS2all for Proposalsvith the status of
associated countryFor more information:
http://ec.europa.eu/research/participants/data/ref/hn2020/other/hi/h202Mhi-swisspart _en.pdf
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6

Gould you sumnarize the main differences betweemResearch and InnovatioActions (RIA) and
Innovation Actions (IA?

The Cafl launched by the&€SaUfollow the H2020 definitions of RIA and IA. Such definitions
available on the EEunding & tender opportunities Portal

91 OK OFI f f T 2 NJ LINRidaivel furfding (tdpi€ vialueNibSé 32 NI & J S v R
clarified that this is anindicative valug it is important to know the[ S RSNRa 02
Shouldthe topic funding or the topic value (tb double of the topic funding) be considered as tk
reference?f the topic value has tde considered as a reference, does it retereligible cost orto
the cost including actual indirect costs?

Thepr oposal ' dundingagnude stt eel pr oposal ' s t ant digibility
criterion. There is no maximun€S23aU funding per topic. Howevehe evaluation will consider th
efficiency and adequacy of the resources ahe budget allocated to the proposal. Applican
should ensure that their resource and budget estimations are duly justified and explaingtiean
should beable to clearly exiain any material difference when compared to the indicative tg
value The topicindicative fundingvalue has been estimated based on thest estimate of the
relatedtotal eligible costs.

| 2¢g oAff GO tdzS F2NJ Y2y AKandfor®IB?  3aSaaSR Ay

When assessing the value for money, applicants should consider the following:
A The indicative topic funding value provided in the Call is an estimate
A For any topic launched within complementary frameworloogé |IADP/ITD/TAapplicants must
address the scope of the topic in full and submit with their proposal both requested fundin
the total eligible costs
A Applicants’ resource requirements for t
justifications and explanatian(see Part B4 Work Package Effort)
A The applicant’s total wibeicansideredefor theevaluationoof th
Adequacy & Efficiency of the allocation of resources
Regardinghie Adequacy & Efficiency of the allocation of restrg the following aspects should b
taken into consideration:
A TheAdequacy &Hficiency of the allocation of resourcehould be based on the total eligib
costs ofthe proposal
A No ceiling shall apply
A The proposal should contain due justification of anx ceedance of t hieh
should be estimated as follows:
o0 ForRIAs:
— Merit of the proposalwith regard toresource requirements stated for the technig
content, in light of topic
— Total Eligible Cost should be compared to the 100/100 *ititiécative funding se
for the topic as “Gross Budget?’
o ForlAs
— Merit of the proposalwith regard toresource requirements stated for the technig
content, in light of topic
TheTotal Eligible Cost should be compared to the 100/70 * the indicative fursinépr the topic
as “Gross Budget?
Please also refer to the material provided at Info Day dedicated to this Call, available on the
Sky website.

One of the roveltiesin H2020regards theGuarantee Fund5% of the maximum grant amounis
retained from CS2U grant valuein order to better protect the action from financialrisks
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associatedo the implementation of the actionThisisaswa A y & (i NH£YearySkyg. Wil tifis
5% be released?

According to H2020 rule and the modeab@t Agreement(Article 21.2)an amount corresponding t
5% of the maximum grant amount (Article 5.1) is retained by @82U from the prdinancing
payment and transferred into the ‘ Guar arant
Agreement the 5% will be released at the moment of the payment of the balance

10 | Regarding the eligibility for applying in the Call, cevono-beneficiariesapply?

Yes The Calls for Proposals launched by th@ItBare covered bgerogationfrom the H2020 rules
for participation with regard to the eligibility and minimum conditions for participations.
following entities are eligible to applgge CS2JWRulesfor submission, evaluation, selection, awsg
and review procedures of Calls for Propogals

A One snglelegalentity (SME, large industy RO, Academia ety

A Consortaof legal entities

A Clusters (applying as single legal entitfwith a valid PICor via the linked third parties option
11 | Eligibility - Third country participation: what about Ukraine and Canada?

Ukraine is an Associatégbuntry accordingo the H2020 Therefore entities established in Ukrain
are eligible in terms gbarticipation and EU funding.

* %
»

Canadaas a status o& Third Countrynot a Members State of the EU, neither a courasgociated
to H2020) Third Countriesparticipation is subject to H2020 ruledegal entities established in
third country may applyo participate in an actin, however theCS2U funding maye awarded
only whenone of the following condition apply

A theCS2 U funding is evaluated as essenti al

A A bilateral agreement between the EU and the third courgrists Note: such an agreemen
may constitute a basis only if it envisages specifically the funding of the third country e
underthe calls launched by the Sau.

A The funding oflegal entities established iapecific third country islirectly envisaged in the
CS2JWVork Plan— (Note: the CS2U Work Plan under which this call is published does
envisage funding to third countries)

12 | How do | declare or define third parties in my application?

Third parties must be identified in the Part Bf the Application/Proposal TemplateFor the

definition of third parties please refer to Article4,112, 13to 14 of the model Grant Agreement.

13 | A companywould like to submit the proposalto the topic launched within complementary

framework of one of ITD/IADP/TAn partnership with an existing Clean Sky 2 leader (or

affiliate of it). Would you please confirm it is possible to respomnal this call in partnership with
the leader?

Yes However, in accordancdo the speciabdmissibilityconditions of theCS2JWork Plan, Leader

and/or their Affiliates are na eligible to apply to the topic launched inside the complemental

framework under the samdADP/ITD/TAn whatever role (beneficiary or linked third party und

Article 14 of the Grant Agreement for Members).

14 | Are the costs concerningntellectual Property Rightspublishing and consultanciesligible?

Yes. For further information otihe rules on costs eligibility, please refer to Article 6 of the mg

Grant Agreement and to thei2020 Annotated Grant Agreement.

15 | Our partner is a small company which cant afford financing the remaining part of unfundeg

costs (i.e.the remaining 30% of the budget). Is it acceptable if we (large company) financ

unfunded part of the budget?

In orderto comply with the norprofit rule and with the co-funding principle established in the EL
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Financial Regulatigrevery partnershall cover the costs of the action which are not reimbur
under the applicable funding ra& The financial contribution required to cover the costs of
action not reimbursed by the @3U is the respoiilgility of the applicants. The partners shall com
with the eligibility rules set out in Article 6 of theZd® model grant agreement for Partners.

16

A company with less than 30 emplegs andsales volume& balance sheetess than 10 MEuro pe
year, is owned 50% by a large compaiy thiscompany SME by EC critefia

The status of the SME i s bas essessmenpérformed wiathe
Funding & tender opportunities Port@gjuestionnaire.For more information |[gase refer to the
definition of SMEs under H2020
http://ec.europa.eu/growth/smes/businesfriendly-environment/smedefinition/

17

Regarding synergies with ESIF, could we propose activities as a synergy with ESIF in the abs
MoU in the pipeline between CBU and the Region?

Yes, complementary activities may be proposed also in the absence on an existing MoU b
the CSJU and the competent Region or Member Stte.CSJaU advises tidentify in advance, i
such information is available, the possible ESIF funding schenteidach could supportthe
complementary activity proposedithin the application under the optiondPart C'ESIF WR'The
CRJU advisgalsoto inform the competent Region/Member States and ESIF Managing Autlodr
the possibility offered by theCRJU to cooperate on synergiesand which could facilitate &
framework for cooperation.

Please refer to the guidance note on how to submit the Part C ESIF WPs in the applidaitr]
was published as part of the Call for Proposal package.

18

Regardingnterdependencies between §2JUand ESIF, what happens when oliéork Packageis
financed byCS2U and the otheMWork Packageoy ESIFbut the 1st Work Packagefailed to be
fundedor vice vers&

The CS2U will not evaluate and make any statement on syiesngotential on proposals other tha
those topranked and preselected forCSAUfunding [subject to successful grant implementation]
With regards to the appl ithese mussinclude allagions reetess
to fully comply wi h the topic inside the “core p
complementary activitydescribed in the Part C ESIF WiRsst not be essentiabr critical to the
fulfilment of the topic requirements and may only concern further expansion / broadenhi
deepening of the R&l actions beyond the core scope of the publigbpit. Therefore, no
interdependencyshall exist which may hamper the fulfiiment of the topic activities that will
funded by theCS3aU.

19

Regarding theédnancial Viability Check(FVC)what is the basis on which this check is perfornied

The FVC is based on tfigancial statements of théasttwo closed financial yeamshich includes the
profit and loss statement, balance sheet and accompanying nofethe Coordinator of thg
proposal. Please consultéiH2020 rules and guidance under:
http://ec.europa.eu/research/participants/data/ref/hn2020/grants _manual/lev/h202(0ide-

lev_en.pdf

20

Through the guidance materials published on tkeinding & tender opportunities Portaior topics
launched within complementary frameworlof one IADP/ITD/TAwe understood that we could
decide either to join the existing ConsortiurAgreement(CA)of the ITD/IADP where we wish t
be involved or to proceed with an Implementation Agreement only with the Topic Manager. H
do we decide what direction to take? And e decide tojoin an existing CA of the ITD/IADP, ¢
we still need an internal CA? Could you please clarify?

Yes in any multibeneficiary grant agreement for partners (GAP), the internal consorti
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agreement is needed in accordance with Article 41.3.

The option ofeither acceding to the ITD/IADPorSortium Agreement or to sign a bilatera
Implementation Agreement Article 41.4 of the GARJepends on the specific topic and will
agreed with the Topic ManagerThe Call text documerg available on theFunding &tender
opportunities Portalprovide this information and in case of doubts or updatihe Topic Manage
will clarifytheseaspecswith the selected applicantat the start of the Grant Preparation Phase

21

Regarding the transfer of ownership to an affiliated entity, is it possible in the case of an affilig
entity located outside Europe?

In line with theCSaU Work Plamrticle 30.3 * J U ri ght to obj elcitcdn
(Option) ofthe model Grant Agreemerfor Partnersappiesto the actions funded by th€S2aU.This
article sets the right of theCS2U to object to a transfer of results to a third party establis
outsidethe EU Member States or Countries associated2020 and requirea prior notificationto
the Funding Authorityfor approval The CS2U will assess the case in terms of impact on
European competitiveness

Applicants are requested to read carefuliyticle 30.3of the Grant Agreement.

22

Could youplease clarify whether there is a mamum budget per project for the Cleafky calls for
proposals?

There is no maximum budget per projetease also refer to above Questiomn

23

The Call topic descriptiorincludes a section namedd { LISOAF f &a{Afftax

AAAAA

SELISOGSR FTNRY i these dkillsicangidergdiby #hé évdluators as an eligibi
criterion? uld any entity or consortium succeed even if one of the expected skills is not provg

Although thespecific requiements established in the topics description are not part of the eligib
criteria, they will be taken into consideration by evaluators during the evaluation of the pro
and the award phaseMore information about the scoring of progalsis availablein the General
Annexes to the Horizon 2020 Work Programme and supplemented by the CS2JU Work Plan

24

If someactivities of the call é.g. laboratory testsmechanical piece®r specimen manufacturing
cable assembliesglectronics boardy are subcontracted bought like a service from a third grty

not member of the consortium applying to the Call topidoesthis element need to be specifieth

the proposal e.g. citingthe name of the companyto which the specific service will bg
subcontracted®

Recourse to subcontracting ssible;howeverit must be limited and duly justifiedvioreover,
according to artl3 of the Grant Agreement for Partners (GARE applicantmay not subcontract
any activity identified asa coreresearchactivity in the topic description.Finally, subcontracting
between beneficiaries of the same grant agreement is not allowed.

Where activitiesare eligible for subcontracting, applicants must detail these activities and re
costsin the proposal To this purposepPart B.l includes a section dedicated to subcontrac
(content, duration and estimated budget). Whealready knownthe name of thesubcontractor
should be mentionedFor further information, rules on subcontracting and distinction versus o
direct costs (e.g. service) Article 10 of the GAP, please refer toH#@20 Annotated Gran

Agreement.

25

How can we prevent that ouintellectual Property Rightsdisclosed in the proposal end upeing
used bycompetitors?

Andomdr 2F GKS awdzZ S& TFT2N) adzoYAaarzys SgIf
F2N) t NPLI2altaég aLISOATASaA GKFG GKS AyRSLIS
applicant ora topic manager However, the same docum@ does not prevent evaluators with g
relation with the competitors of the applicant to evaluate the proposals. A proposal conta|

Call: H2026CS2CfP162019-01 - Q&AReleases Page7 of 73


http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/amga/h2020-amga_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/amga/h2020-amga_en.pdf

* X %

S Clean Sky 2 Joint Undertaki

Clean Sky: *ad

valuable industrial and commercial information and we would like to prevent this to be seen
any potential competitor, eve underNon-DisclosureAgreement

The CS2JU has established and implemenéedumber of mitigation measures to ensure tf
confidentiality of the proposalsThe C3&JU Rules for submission, evaluation, selection and re
procedures of calls for proposalkspecify that the evaluation of the proposals is perform
exclusively by independent experts.

In accordance with such rules and established practice in FP7 and H2020, the independent
are selected from the H202® x p edatabase and are appointdaly the C3JU on the basis of th
H2020 e x p e mdded ‘contract. This contract includes specific rules on conflicts of inte
confidentiality regime and laydown a code of conduct to be respected. dgn such rules, thg
independent experts are bound toedlare any potential conflict of interest they may have
relation to the proposals and any entity participating in the proposal and to maintain the

confidentiality of the proposalandof any other information to which they had access duringla!
stages of the evaluation process. This confidentiality regime applies also after the end

evaluation process.

26

How do | get a PIC number?

We invite applicants toefer to the EGrunding & tender opportunitiefortal- section® Ho w
part i <cwhpra tall 'hecessary informatioron how to register to receive aParticipant
Identification Cod€PICcan be found
http://ec.europa.eu/research/participants/docs/h202fundingquide/grants/apgyingfor-
funding/registeran-organisation/registratiorof-organisation_en.htm#sme

27

What partof the direct personnel cosis to be taken into account for calculating the eligible cost
The personnel cost consists of many segments, including taxespmuting compensation ang
remunerations in the form of meal checks, company car, stock options, etc. Additionally th
segments are different from one country to another (e.g. taxes). What should we take
account?

As mentioned in art. 6.2A) of the model Gant Agreement for partners “Direct Personnel costs
a! ®m t SNE2Yyy St O2aia INB StA3IA0fST AT (KS:
employment contract (or equivalent appointing act) and assigned to the agtivO2 & G a ¥
02N) SljdA @I f SYyidoQo o
They must be limited to salaries (including during parental leave), social security contributions
and other costs included in the remuneration, if they arise from national law or the emplo
contract (or guivalent appointing act).
Beneficiaries that are neprofit legal entities may also declare as personnel costs addit
remuneration for personnel assigned to the action (including payments on the ba
supplementary contracts regardless of theitura), if:
a) Al A& LINIL 2F GKS 0SYSTAOAFNBQA dzadz f
whenever the same kind of work or expertise is required;
b) the criteria used to calculate the supplementary payments are objective and ger
appiSR 6@ GKS o0SYSTAOAFNRBXI NB3IIFNRfSaa 27
For more detail®n thedistinction between basic, complement and additional remuneratad for
further information on direct personnel costplease refer to the Annotated Model Gral
Agreement:
http://ec.europa.eu/research/participants/data/ref/h2020/grants _manual/amga/h2320

amga_en.pdf

28

Does a wealfinancial capacity of one partner within the consortium influence the chances
success of a proposal if the coordinator demonstrates sufficient financial capacity,
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contribution of the weak partner is relatively small and there is a derisking plagfided in case
the partner has to withdraw?

Startups will score weak on the financial satheck and may have negative financial figures {
several years. Nevertheless, they may deliver nice innovations from which the aerona
industry may take benefit The business created within the aeronautics market and the spill o
into other markets will help the startup to grow out of its red figures faster. As an applicant i
hard to judge whether supporting such startups would be appreciated by B83Uas a way of
increasing European competitiveness through innovation or as containing too much risk.

TheCS23U will perform the financial viability check for the Coordinator ofat@sortium only and if
the requestedCS3aU contribution for the actioniss> 500. 000 €.

In other cases (i.e. for entities that are not coordinators or for coordinators where the requests
funding is below the threshold), the financial viability will be checked only if there are jus
groundsfor it.

It is the responsibity of the consortium to analyseits strategy in terms of participatiomand
capabilitiesbrought to the proposaby other entitiesandto provide theCS2U with the right level o
information in order to correctly evaluate the proposal.

For furtherinformation, pkase refer to the H2020 Guide on beneficiary registration, validation
financial viability check (pd2-14):
http://ec.europa.eu/research/participants/docs/h202fundingguide/grants/applyinefor-
funding/registeran-organisation/financiatapacitycheck en.htm

29

Can applicant(s) envisage the involvement ofd@an Sky member as subcontractor for part of the
activities if the organisation is the most experience in the field? Are there any limitations to
s0? What has to be regarded additionally?

Please refer to abovguestion ro.24 (subcontracting).

30

If more thanone constellation with different partners, subcontractors and work shares is feasi
can applicant(s) prepare and submit several proposals against the same topic?

Please refer to the applicablelles as set out inthe General Annexes to the Horizon 2020 W
Programmesupplemented by the CS2JWork Planand in the Clean Sky 2 Rules for submisg
evaluation, selection, award and review procedures of calls for propadatsithentsavailable on
the Funding & tender oppdunities Porta).

For further information on subcontracting versus other direct costg. (gervice), please refer to th
abovequestionno.24.

31

We would like to know if it is possible for two different legal entities of a sargeup to submita
separate proposafor the sametopic.

Yes, it is possible that two different legal entities from the same company/geagh submit a
(separate) proposal for the same topic.

In the case of participation of thesentities in the same proposal toarry out the action, the
applicants should take into account the CS2JU mguait agreement for partnersit is advised to
refer to question no 2 and toheck carefully the eligibility and admissibility conditions as desct,
in the General Annexes to the Horizon 2020 Weérogrammeand CS2JU Work Plavailable vig
Funding & tender opportunities Portal

32

Regarding the Open access & Data management, is there any specific guidance with dra
examples/templates?

Yes, there is guidance on Open access & Data managenpeavided for all H2020 projecist the
following link:
http://ec.europa.eufresearch/participants/docs/h2020unding-quide/crosscutting-issues/open
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accesdlissemination_en.htm

C2JUwill provide atailored made template at the kie&ff meeting (after completion of the Cg
Evaluation Phase) to the selected winning proposalfied to start the grant preparation phas
This template complements the available H2020 guidance and provides useful links f
preparation of the @ta managemenPlan.

33

Is there an implementation agreement applicable for the thematic topics?

No. Howeverthe CS3 U  wi | | p rbimding template fof cordidentiality anchiellectual
Property RightsAgr eement ” to the selected partner g
possible ®“collaboration” wi tehn in termsna mexdpleitationaf
results

The use of this agreement will depend on the proposal and the possible involvement of a m
(e.g. users group, advisory group).

34

We are organising a proposal. One of the objectives of the topic is to perfamexperimental
test campaign in a facility that matches all the technical requirements specified in the tg
description. We have identified a facility but we discovered that it is a Clean Sky 2 Core Partn
that it cannot participate as a consortiurpartner. Furthermore, this facility seems to be the on
one that meets the technical requirements, hence subcontracting seems mandatory. We w
like to proceed in this direction through a call for tenders. Regarding the subcontracting and
call fortenders our doubts arise from Clean Sky 2 Q&Ad#ehich states that subcontracting mus
be moderate.
In our case subcontracting woultepresent more than 75% of the indicative budget. So we a
wondering if:

1) isit admissible to have such a big subcontracting (we do not see any other posgzsilio

participate),
2) the costs for launching and explicating call for tenders are eligible
3) the call for tenders can be limited only to European facilities

In accordance with the additional admissibility conditions applicable to the topics launched
complementary framework of one of the ITD/IADP, the (Raeiners and their affiliates may app
to Calls forProposals only in another IADP/ITD where tlaeg not involved as member.

Due to this reasorthe CS2JU is advising the applicant to verify at firbether the identified Core
Partner is implementing technical action in the same IADPunder which the topic has bee
launched.

If the identified Coe Partner is not beneficiary oft hi s | A@M Agreénizht $or members
the applicant should reconsider the legal entity to becomeartner in its proposal taking int
account the high threshold of the proposed subcontracting.

In case the applicaribtends to use subcontractors, it must comply with the provisions of Ariigl
of the CS2 grant agreement for partners and in particular:

A Subcontractors should be selected on the basis of best value for money or on the
price principle without angonflict of interests

A Only limited parts of the action may be subcontracted

A Beneficiary remains responsible for the tasks carried out by subcontractors

With regard to the eligibility of costs related to organisation and launching the call for tenolq
find a subcontractor, we would like to remirapplicantsthat in accordance with the H2020 rule
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only costs incurred during the action duration are eligible for funding.
By ‘’"the action duration’’ t he ap thé actioa stafrting
date to the end date of the action defined in Artidef the CS2 graragreement for partner(s).

Finally, any subcontracting to a subcontractor located in one of the third countries must bg¢
justified providing evidence that theequired expertisavas not available on the European market

35

We are preparing a proposal of about® partners to one of the topics of the Clead®ky program,
CFRO.

Within the consortium, we have a partner specialised in European project management
innovation management. They will support the management of the project during the 5 year
the project.

We were wondering if they can participate in this way to theroject without having technical
tasks, like in Horizon 2020 projects.

In accordance with Article 41.2 (b) of C&Rlti-beneficiary grant agreement for partners th
coordinator may not delegate or subcontract its tasks listed in this Article totogy beneficiary o
third party including linked third parties.

Having in the consortium another benefic
mentioned in Article 41.2b) isnot compliant with the provisions of the grant agreement.

Perhaps, hie consortium should consider change of the initial coordinator in case this legal er
not able to meet all the coordinator’s obl

36

In the topic descriptions reference to a Work Package is included. However, no refereng
information to this Work Package is found in the Joint Technical Programamnen the applicable
Work Plan. Could you please confirm if there is a typo in the Wdétackage reference or
information about this Work Package reference can be found somewhere else?

References in the topics do not necessarily reappear in the Work Plan as this info is too deta
the Work Plan. But where appropriate and necesshe/work breakdown structure is provided
the technical presentations at the info days and on our website.

37
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Safety Agency to assist or to participate in theOG A 2y ¢ A &
be involved?

¢ s

In some topics the European Aviation Safety Agency [EASA] have indicated an interest
performance and/or the results of the project as this could enable a better understanding (¢
safety, certification or other related challenges should be addressed. Applicants may contac
during the preparation of their proposal and discuss possible ways of utilizing EASA kno
exchanging information, considering resources needed, andhenrelevance of results of th
project. This is not mandatory, but can facilitate an optimal understanding of the future safet
certificability challenges related to the technologies under investigation. In any case
formalisation of exchanges afuwt cooperation with EASA will be only considered
implementation during the grant preparation phase of proposals retained for funding ang
involve the Joint Undertaking and the Topic Manager with respect to the process, the mea
the scope andesources related to such cooperation or exchange of information

38

1. Is dissemination as important for Clean sky 2 as for traditional Horizon 2020 calls?
2. Can we plan costs for publications in Open Access (Golden Access)?

3. Are costs for participating to amternational conference outside the EU close to the end
of the project to disseminate the results can be accepted?
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1. Yes, all projects funded by Horizon 2020 should engage in dissemination and explq
activities, see Horizon 2020 online man(iaik).

2. You will find more guidance on the eligibility of costs related to Open Access i
Annotated Model Grant Agement (link; see article9.2and29.3). We also invite you tq
consult the Horizon 2020 online manuf&hk).

3. Cotd related to dissemination and exploitation are eligible, if they comply with the ger
and specific conditions set out in the Annotated Model Grant Agreement.

39

I OO2NRAY3I G2 GKS a/ t $irdyamérided biannual 2vark/plian alzgl bugist
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where they are not involved as member. Is it possible for a core partner of an IADP/ITD to be
of a consortium for a difierent call in the same IADP/ITD after the closure of the previous proje
For example if a legal entity is a core partner of a project ending in 2020 can it be partner
consortium for this call if it official involvement and technical activities stafter 20207?

A core partner of an IADP/ITD who does not bring any further contribution to the implement
of the action under a GAM, could become a part of a consortium for a different call for partn
the same IADP/ITD under two conditions:

a) ACore Partner’'s participation in the ¢(
amendment request submitted by an ITD/IADP Coordinator to the JU;

b) A Core Partner notified the JU in written about its request to withdraw its Membersh
the C2JU.

Onceboth requirements are met by the Core Partner concerned, it can apply in subsequent ¢
proposals launched under the same ITD/IADP from the date of its membership withdrawal
CJU.

40

Following Q&A 2 and 3 only limited parts of the action may be subcontracted. It is possible
qguantify which percentage of an action? Is a lab performing the test campaign of a core ac
considered a subcontractor even if the all the campaiigndefined, developed and corirolled by a
consortium partner?

In accordance with Article 13 of H2020 model grant agreement the subcontracting may cove
limited part of the action. However, subcontracting in a grant agreement should be adsgssase
by case basis taking into account description of the topic. There is no fixed limit related to th
of action, which can be subcontracted by beneficiaries.

In addition beneficiaries must make special arrangements regarding results produce
subcontractors in order to be able fully comply with the obligation imposed by the provisions
grant agreement including intellectual property rights.

41

What is the percentage of céunding / cofinancing for academia and industrial partners?

In accordance with H2020 rules for participation, in the innovation action the funding rate for p
non-profit legal entities (like academia) may be up to 100% of total estimated eligible costs
action and for private, legal entities (like industrizartners) up to 70% of their total estimate
eligible cots of the action.

42

What is eligible for funding (personnel costs, travel, equipment, etc.)? What document shoy
refer to?

In order to know which costs are eligible for funding, the JU recommends to study the followin
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reference documents:

1. Article 26 “"Eligibility oReguatiosnod290/2013f
(OJ.L 347/81 of 20.12.2013)
http://ec.europa.eu/research/participants/data/ref/h2020/legal basis/rules_participation
h2020rulesparticipation _en.pdf

2. Article6oft he H2020 model grant agr e emmotdted
Model Grant Agreement
http://ec.europa.eu/research/participants/dat/ref/h2020/grants _manual/amga/h2020

amga_en.pdf

43 | Can organisations from outside the EU take part?
Third Countries' participation in the CIl eg
see Question #lLin the administrative part of the Q& and read carefully the General Annex to th
Horizon 2020 Work Programme and CS2JU Work Plan available Warkig & tender
opportunities Portal

4 LT GKS@& OFys L FaadzyS GKSe& Ol yQi NBOSAOBS 7
ThirdCountries' participation in the Clean S
see Question #lLin the administrative part of thiQ&A and read carefully the General Annex to t
Horizon 2020 Work Programme and CS2JU Work Plan avaikliie Funding & tender
opportunities Portal

45 | In particular the team are looking to work with a team in China, there is a facility there they wg
fA1S G2 dzaSeo LT | LI NILGYSNI 2dziaARS 2F GKS ¢
travel to China and add costs for the Durham teamaocess and use the facility?
Proposals may add this kind of cost but this must be duly justified. Note that the application of
resources will be evaluated against adequacy and efficiency, please see Qu8stidhe?
administrative part of tis Q&A.

46 | Are the eligibility rules forCfP10 topicsdentical to those of conventional Horizon 202RIA

projects in that the consortium needs to comprise at least three organisations from at least thr
member states/associated countries?

In line with the Clean Sky-Bhnual Work Plan 2013019, the following derogation applies to the
calls for proposals launched by the CS2JU regarding the minimum conditions for participation
application to a call for proposal will be considered el@ibit complies with the eligibility
conditions set out in the table below, depending on the type of action.

Eligibility conditions™'> *®

Research & innovation | At least one legal entity established in a Member State or H2020
action associated country.
Innovation action At least one legal entity established in a Member State or H2020

associated country
Coordination and support | At least one legal entity established in a Member State or
actions associated country
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# Question / Answer

" The eligibility criteria formulated in Commission notice Nr. 2013/C 205/05 (OJEU C 205 of 19.07.2013, pp.9-11) apply
for all actions under this Work Plan, including for third parties that receive financial support under the action (in
accordance with Articles 204-205 of the Financial Regulation No 2018/1046), notably programme cofund actions.

2 Natural or legal persons, groups or non-State entities covered by the Council sanctions in force are not eligible to
participate in Union programmes. Please see the consolidated list of persons, groups and entities subject to EU financial
sanctions, available at http://eeas.europa.eu/cfsp/sanctions/consol-list_en.htm

2 Given that the EU does not recognise the illegal annexation of Crimea and Sevastopol, legal persons established in the
Autonomous Republic of Crimea or the city of Sevastopol are not eligible to participate in any capacity. This criterion also
applies in cases where the action involves financial support given by grant beneficiaries to third parties established in the
Autonomous Republic of Crimea or the city of Sevastopol (in accordance with Articles 204-205 of the Financial Regulation
No 2018/1046). Should the illegal annexation of the Autonomous Republic of Crimea and the City of Sevastopol end, this
Work Programme will be revised.'* Platform & Software as a Service
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B. TECHNICAL QUESTIONS

l. Large Passenger Aircraft IADP

Question / Answer

On

collaborative desiga

Topic: JTICS22019-CFRO-LPA 01-72 - "Development of adistributed CFD platform for

1 | In WP1 which specific CFD solvers are considered to be supported in the platform? Mention
made to Solver A and B. Are these commercial products like StaZtM+ and Ansys, open sour
like OpenFOAMand/or internal CFD solvers?

CFD solvers considered shall NOT be commercial software (licensed software could be co
as long as they could be made availabléhi Topic Manageiree of charge).

Internal CFD solvers (see answer to question 2jl useproduction atT o pi ¢ Ma n arey
preferred if accessible.

Alternatively, Opersource CFD products like OpenFOAM, SU2 or similar can be considered
Intended software shall be explicitly mentioned in the proposal.

2 | In WP 1.3, which one is the "CFD solver used in productioh & LJA O a | y"? ASND A&
The elsA software and the TAU code.

3 | In WP2 the post processing tool is to be developed in the project, or can one commercial to
used?

The post processing tool shall NOT be commercial softvizdisting tools could be used (licens
software could be considered as long as they could be made availatile ftopic Managefree
of charge)Intended software shall be explicitly mentionectie proposal.

4 |In WP3 what is the maximum number of cores the platform should allocate in the H
Infrastructure?

There is ndimitation in maximum number of cores.

5 | The platform should ensure communication and exchange of data between how m
companies and users at same time?

At leasttwo. Moreis nice to have at this stage of the project.

6 | Compatibility with it KS ¢ 2 LJA O eneirbrnyhendiS Medudied in point 4. Is it possible
provide more detailed requirements about compatibility?

Developed procedure shall run dnh e T o pi c higM penf@ngaace ‘casnputing facilitie
based on Intel Skylakgpe processors running Linux RedHaData exchange shall be efficie
then performed through the network and not using file transfer.

7 | Are there any Customer Furnished Items (CFl) providedtlwy Topic Managerduring the
project?

NO CFI provided during the development phase. Final demonstration shall be perforntiee
Topi c M#PGTRAWMdNeS s

On TopicJTICS22019-CFRO-LPAQ1-73- " Innovative Thrust Reverser Actuator System (ITRAS)¢

1 | Which is the space envelope available?

No space envelope to share, aim of the project is precisely to evaluate lowest linear mot
capable of answering the need (loads/times) in order to assess its integration capability
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beam. I f ' x’ axis is thefibresatm ‘azx i st haennd ‘'Y
minimized to ease the integration

2 | Which are the loads?

I n * x’ axi s ab:Ugth 2500daN dunireg brakéeng phases, Up to 1000daN d
motive phases. In all cases, loads applied for stharations (<5s).

3 | Are there any weight limitations?

No specific limitation but the lower weight, the better. Aim of this topic is to evaluate we
performance.

4 | Which are the temperatures that the TRAS will have to withstand (both operational ¢
survival)?

Operational T°:565°C to +115°C (With full performance expected fr867C to +100°C)
Survival T°70°C to +130°C

5 | Whicharethe power supply and the power consumption available?

Target power consumption is 15kW but to be converged eesalt of velocity curve versus loa
& T°. Preferred network is 115VA@ 400Hz. 230VARP 400Hz can be considered as an option]

6 | Control Unit location?

The study has to focus on the linear motoss.control unit is required to control the motor bt
only as a laboratory unit

7 | Which kind of control is required (open/closed, intermediate/continous position?

These trades are considered part of the project in order to take into account specificities of
motor control along with failurease management.

8 | How many motors are arranged on the circumference?

There are 1 motor per beam, 2 beams per half thrust reverser, 2 half thrust reversers per n
hence 4 motors.

9 | What is the distance the linear motors shall move?

Consider 85@ 950mm as the stroke to be achieved.

10 | Which duty type is applied to this motor, this means e.g. duty cycle ortone/off -time?

Motor is off during the whole flight except upon landing during the thrust reverser deploy/
sequenceln deploy, 80%f the stroke shall be achieved in 2s and in stow, the stroke shg
achieved in 3s.

11 | The complete linear actuator consists of several components: the structural beam of the Na
assembly, the linear motor fitted inside the beam, the primarpcking system (PLS), th
mechanical deployment unit (MDU), and the TR control unit (TRCU). Apart from the li
motor, what components have to be developed by the applicants?
As detailed in the topic description, PLS, MDU and TRCU are to be desigagpliognt.
Structural beams and sliders will be provided by TM for WP3.

12 | Is the electronic driver of the motor provided by the Topic Manager?
No.

132 K2 KFa (2 at NPGARS 'y FANONIFaG ljdz2 t AFAO
linearl Ol dzl G2NEK ¢KS LI AOFyida 2N GKS ¢2LKAO
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Question / Answer

The Applicant.

14 | Is the actuation with linear motor mandatory or the applicant may suggest an architect
employing a rotary motors + irreversible ball nut?
Yes the actuation with linear motor is mandatory as this is the intend of the topic to demons|
its feasibility against legacy know rotary motors + irreversible ball nut concepts.

15 | Architecture tradeoffs: is it possible to refer at a rotary motors drreversible ball nut
architecture for trade off purpose only?
Yes, it is possible but as tradé only.

16 | What are the safety requirements?
Safety requirements are identical to known legacy TRAS.

17 | How can the actuator slider actuate theeverser slider?
Linear motor windings are linked to the fixed beam of the TRU.
Linear motor permanent magnets are linked to the sliding part of the TRU.

18 | In reference of the environmental constraints, are thermal protections a feasible option
comply with the environmental requirements?
Temperature considered are similar to the one considered when using rotating motor, and a
considered ag potential issue, thus should not require specific thermal protection means.

19 | The electronics tdbe inside the actuator or can an electronics control unit be installed in {
fuselage or in a more environmental benign area of the nacelle?
Electronics integration isot the core of the topic and can be discussed.

20 | Can the electronics input butput interfaces be specified?
The topic intent is to focus on the linear motor design & integration, not the related electrg
Even if an electronic unit will be required for demonstration purpose, it can be a laboratory ¢
only.

21 | What axialforce does the complete system require?
I n * x' axi s axis:Ugth 2500daN dunirgy brekeng phases, Up to 1000daN d
motive phases. In all cases, loads applied for short durations (<5s).

22 | Which volume is available per axial fieldotor?
No space envelope to share, aim of the project is precisely to evaluate lowest linear mot
capable of answering the need (loads/times) in order to assess its integration capability
beam. I f ' x’ axis vertheabeamiaxi $iasd *
minimized to ease the integration.

On TopicJTICS2019-CFP1A.PA 0177 ¢ 6Advanced Pitch Control Mechanism TRL4 demonstratiq

1 | Which are the main characteristics of the turbofan blade?
The turbofan blade is not the purpose of the CHer the TRL4 assessment, it will be possibl
use parts with representative weights and inertias to simulate the blades.

2 | Inertia moments of the turbofan blade?
The blade inertia matrix itself is not defined at the moment. Moreover other parameters are
necessary to perform the actuating torque global balance (rotation speed, friction torques,
aerodynamics torques)n addition to the CfP, a preliminary curve gg/the need of torque as a
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Question / Answer

function of the pitch angle is given below:

Torque (Nm)

1 I . 1 i 1 1 I I I
30 A0, 10 30 S0 0 r 9% Pitch (degrees)

2000Nm

3000Nm

Who is in charge with blade attachment system design (and manufacture)?

The turbofan blade attachment isot designed yet: it is under the responsibility of the Tq
Manager.The Pitch Change Mechanism dos not include the part assuming the attachment
blade root and the pivot connection between the blade and the hub.

On

Additive Manufacturing

Topic:JTICS22019-CFRO-LPAQ1-78 - "Innovative turbine cavity swirl control systems throug

1

Is the material that has to be considered for the new prototypes the same as the one useq
conventional flow path seals (typically honeycomb), such as Ni based alloys?

Concepts and design need to be defined and evaluatedsidering typical flow path sea
material. Nevertheless, in the context of this Cfp, the prototypede tested on the rig could b
realized using different material if required, provided that this choice does not influence
testing objective andesults.

On

incl

Topic: JTICS2019-CFRO-LPA 01-80 - "Real fuselage and empennage shape optimizati
uding antticing technologies"

1

Is it possible to increase the budget or to narrow down and specify the objectives?

The objective of the project is to perform aerostructural optimization of the &t component]
of a commercial aircraft, including the effects of ice accretion with -astishapes and/o
coatings, the development of numerical methods to predictaceetion on the said 3D shape€
and coatings and the experimental validation of the new methods on relevant geometrie
coatings, where the coatings themselves will not be developed in the project.

Since iceaccretion is a key factor to be considered i ttlesign of the tail surfaces, a conce
optimizationof an advanced reaend needs to take this phenomenon into account. Ideally,
same numerical method used to predict ice accretion would be used for the aerostru
optimization Given the interesin using 3D forms as a means of modulating the ice shapg
reduce the penalty of the ice accretion on the aerodynamic performance of the tails, in part
the maximum lift capability, experimental validation of the methods and shapes develof
mandatory.

Therefore, no significant reduction of the scope of the project would be acceptable as it

QGall:
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Question / Answer

leave key aspects of the problem still open.
As for the budget, please refer to the re&¢

Do wewill get a complete CAD and FEM model of the aircraft's tail at the start of the proj
from which we will then start the optimization?

The topic manager will provide the applicant with all the information required to start the prg
including geometries and FE models.

It is expected that the applicant will use a geometry kernel suitable for adj@is¢doptimization
using geometric grameters, not fredorm deformation. In this case, the set optimization
parameters will be agreed with the topic manager. In the ideal scenario, the same para
model used internally by the topic manager shall be adopted by the applicant. In this case t
the possibility that the topic manager will provide the geonetkernel, which will have to b
adapted to be able to perform adjoitased aerostructurabptimization

What is meant by "Flight mechanics requirements” (p. 79)? Can we these requirements
now?

A set of simplified stability and control requirements shall be provided by the topic manag
simple terms these will consist on target pitching moment gradients-&fia) and maximum |if
coefficients and required stall angles of the tail surfaceduding controls deflected.

In all cases, the flexibility of the tail surfaces and rear fuselage subjemptimization (plus a
provided fixed flexibility of the rest of the aft fuselage) shall be taken into consideration d
the aerostructuraloptimization Note that a structural resizing is expected at the same time
the external geometry is modified in thaptimizationprocess.

What is the output of the Advanced Rear End Project? And can we get the mentig
manufacturing requirements now?

The Advanced Rear End project seeks to improve the performance of the aircraft by reduc
size and cost of the tail surfaces and unpressurized rear fuselage.

The manufacturing requirements stem from the work being performed within this work pag
oriented to simplifying the manufacturing and assembly of the &t component. In practicg
terms, for this CfP, these manufacturing considerations will be taken into account throug
structural modelling of the rear fuselage and tails (for exampiaterial of the frames, bo
architecture—multi-spar or multirib) and the assembly concept in terms of location of joints.

required information shall be provided by the Topic Manager.

Inclusion of Active Ice Protection Systems: in topidtCS22019-CfP16LPAQ1-80 the topic
suggests that there are both active (e.g. electrothermal/electromechanical) and passive

coating/treatment) technologies present whereas the wording elsewhere suggests that

system is purely passive. Please could you confirm if active ice protection systems are req
for the test specimen and, if so, can you confirm which form of active system is prefe
(electrothermal, electromechanical, hot air)

There is no mention to “Active I|ccee pdreovtiecq
understood in the same way as “aerodynami
which producea desired physical ef f eicae ide vtihcee g
elements which, by means of their influence in the flow field or in theawmeetion process
prevent the iceaccretion, weaken the ice shape (leading to its detachmenfromote the ice

QGall:
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Question / Answer

accretion in shapes which may result in a neutral, or even favourable, aerodynamic eff
combination with the antice coatings, passive afitie devices would be a preferred aite
solution with respect with active systems, whiale @ompletely out of the scope of this topic

Tunnel Testing Criteria:

In topic JTACS22019-CfP16LPAO01-80 the call references an almost full scale tail test in an ic
wind tunnel testing with a minimum speed of 80m/s and unpressurised. Currenklg only
feasible facility (who can produce such a speed over the entire temperature envelope, and
cost which may fit within the overall budget) for such a test would be the CIRA facility in |
who are partners in the LPA programme and thereforeethcannot bid. Other large facilitie
can achieve the 80m/s at warm temperatures but may not be able to at the low gebo
temperatures. Could you review these requirements and confirm the test criteria?

There are other facilities in Europe which fulfil the stated requirements, as well as in coy
outside the EU which are eligible to participate in Clean Sky 2 projects.

However, a reduction in the test velocity, although by no means ideal, coutddeptable if the
applicant can guarantee that the conclusions of the study remain representative.

2 KlId R2Sa UKOAYINRSArPB8aAE YSIYy Ay 0KS 02y

According to a def iAthingimade orcaflapted Boe paritiotilar pyrpose
especially a piece of mechanical or electronic equipthentEven t hough th
active systems, in this <call we are only
mechanical equipmentwhich may be coatedwith the purpose of avoiding ice accretion or
remove ice once formee. dEvusest hemuséer me*
as “aerodynamic devices"”, which refer to
physical effectinlte f |l ow f i d@élcce. delvuis,es” armatrie passi \
their influence in the flow field or in the iegccretion process, prevent the i@ecretion, weaker
the ice shape (leading to its detachment) or promote thedceretion in kapes which may resu
in a neutral, or even favourable, aerodynamic effect. In combination with thei@nttoatings
passive antice devices would be a preferred aite solutionwith respect with active systems
which are completely out of the scod this topic.

Is it correct that the call asks for a purely passive coating solution?

Yes, the ideal situation is to avoid active systems in general. This call only requests the
passive systems. However, the applicants are free taddition to passive systems, propose t
use of low energy active systems.

What kind of substrate is envisaged for the application of the coating (metal, composite, bot

The leading edges of tail surfaces can be made of metal or composite matbriaeneral,
consideration of both would be ideal but if a certain coating, offering excelleni@nproperties,
only works with one substrate this will be acceptable.

10

2 KIFd R2S&a GKS GSNXY &Yl (S Niing tapabifi&sP y Ay (K9

In the context of anti ci ng capabilities, “material”
material) and the material of the coating, if any. The substrate material could be treated in v
ways to make it hydrophobic and, in fact, the structuraltenel itself could be selected based

its anttice properties given that this would become a primary function, for example, for

QGall:
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Question / Answer

leading edge.

11

Would the Topic Manager provide own igghobic materials to be applied on the wing surfa®e

Yes, theTopic Manager is in a position to provide -fi@obic materials and coatings to th
applicant for testing, or to direct the applicant towards technologies of interest. The pref¢
situation is that, resulting from the study of the state of the art ane tbxpertise of the
applicants, coatings are proposed and procured by the applicant.

12

Which area of the wing is intended to be protectegthe leading edge only or also the ruback
zone?

Ideally both the leading edge and the rback zone of the tail surface will be protected. Failing
this, the leading edge is mandatory. The detrimental effect on the aerodynamic characteristi
protecting only the leading edge is to be quantified bylgsia and validated in the icing wind
tunnel tests.

13

Are there specific flight conditions at which the draginimization of Section 2 (scope of work
part C is to be performed? Are applicants free to select their own cost function?

In a first phase a pure draginimizationin cruise conditions (M = 0.78) is sought. Finally
complete aerestructural optimization of the rearend component is expected, where th
objective function will be a weighted sum of drag and weight, with théeghting factors provideq
by the Topic Manager.

14

Are adjoint methods expected to be used in the second phase of the optimisation study (4
structural) as well as the first (aerdynamic)?

The adjoint method is very well suited to aerodynammitimization and can be extended to aer|
structural optimization. As a minimum, application of adjdiaised aerodynamic shap
optimisation is expected for the first phase of the work. The inclusion of structural responsg
be performed using any varianof the adjoint aerastructural optimisation methods (ideally) or &
a loosely coupled structural optimisation performed in sequence with the aerodyn
optimisation.

15

Is the optimisation to be done for linear or nehinear cases? Can lineapproaches such as LK
be used in the second optimisation phase, for instance in the calculation of flutter?

Linear methods for aeroelastic analysis are perfectly acceptable. However, the aerodynamic
optimisation of the tail surfaces needs twonsider maximum lift coefficient and stall ang
constraints, which require of course ndinear aerodynamic analysis methods (i.e., panel or
Euler methods are excluded)

16

Is there a specific topology to be used for the structural model (condense@dm, 3D Finite
Element Model)?

The global Finite Elements Model (GFEM) will use shell and bar elements, building a
geometry. Even though an augmented beam model could potentially represent the tail sur
the effects of the fuselageparticularly the cuout, require a full 3D model (using 1D and
elements).

17

Can industrialstandard solvers and commercial packages such as NASTRAN be used f
structural optimisation, or are irRhouse structural solvers expected to be developed?

NASTRAN is perfectly acceptable (and even preferred) as long as the aerostructural optin
can be carried out.

On Topic: JTICS22019-CFRO-LPA 01-81 - "Fiber reinforced thermoplastics manufacturing fa
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stiffened, complex, double curved structures”

1 | As the topic manager will manufacture the skin in task n°1 with a dedicated thermopla

material and taking into account that skin and stiffeners will be consolidated together, does
raw material is selected and supplied by the applicant for manufaig of TRStiffeners in task
n°2 or will it be supplied by the topimanager?
The target material (GPEEK, GFEKK or GEM-PAEK) will be defined by the topic manager. |
applicant has to calculate the needed amouatpurchase and to process the raw materials
each task by themselves. Except the validation trials in taskimé4e trials haveo be performed
at the topicma n a dfaility. s

2 | What are the anticipated manufacturing processes fdips, stringersand frame®
The process can be chosen by the consortium, but it has to fulfil aerospace quality and aim
capability. Rate capability can be verified by simulation tools e.g. Process Simulate or similg

3 | Will the described moulds be provided liie Topic Managepor other external partners?

The moulds will not be provided by the Topic Manager. The needed moulds for the layy
consolidation are part of the cfp. The moulds the stiffeners have to be designed and purchas
by the consortium since they are related to the chosen manufacturing process.

4 | Isthe Topic Managerasking here for a scaled demonstrator, or the entire process as meant
final, full-scale production?

The manufacturing technologies & processes for a full scale serial production part sh
demonstrated. Therefore a smaller panel will be used agchnology demonstrator. Rat
capability can be verified by simulation tools e.g. Process Simulate or similar

5 | T1: Does the applicant have to take a possible temperature dependency of the op
properties of the Xenon heating device into account?

Appreciated, if the knowledge is available.

6 | T1:Is a 2D simulation model sufficient?

No. 3D simulation is preferred to determine the effects in laminate thickness, in layup dire
and in layup width. A combination of 2D models to a 3D modéingable.

7 lemY 2Aff GKS LI AOFIYd KIFI@S | 00Saa G2 GK
the optical characterization?

Disassembly or shipping of the complete system is not possible. The heating lamp itself
disassembled to do trials at the topita n a gskop flosr. Feasibility to be discussed

8 | T1: Who will provide measurement equipment for the experimentaalidation ¢ the Topic

Manager or the applicant?
The Topic Manager can provide the following equipmenttharmal camera for nip poin
temperature measurementa NI CRIO system with a 24bit thermocouple interface tg
programmed one Keithley2750 with a thermocouple interface is available for tests. Of
measurement equipment has to be provided by the applicant.

9 | T2: Does the applicant have to design the Stringers, Clips and Frames including layth
regard to specific load cases?

No, it is a manufacturing demonstration. The laminate stacking févetr orientation will be
inspired by current design.
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10

T2: Are the 3 Omega Stringers of the exact same geometry? Are the 12 Clips of the exaci
geometry? Are the 3 Bhaped Frame®f the exact same geometry? If no, how many differe
geometries are there?

Not yet defined. In the worst case scenagach stringer, frame and clip has a different geome

11

T2: Do the Stringers have to be manufactured by the exact same procesbeasleveloped
GNRoOodzaG YIydzFlI OQlGdzZNAy3 LINRPOS&aa F2NJ I LINBRo

The manufacturing process of each part shall be a feasibility demonstration of the rate cay
and shall be used to get some real process times. The manufactomingss of the stiffene
consistsof several steps, layup of stacks, forming, consolidation etc. When some valid p
times of each manufacturing step are available e.g. the layup of thermoplastic stacks by AT
it is not important to manufacturehte final stacks by ATL. The applicant can do the layup by
to safe some costs but the process ti me:;q
difficult to evaluate this question before the process is developed and the way forward has
decided from case to case.

12

T3: In the call the demonstrator size is stated as 2.1m x 1.4m. What is third dimension?

The tird dimension is lower than 0.3m.

13

T3: Will the CAD model of the misicale demo part be available from the very beginningtbé
project?

It's planned to have it from the beginning.

14

T3: Is it mandatory that only one tooling with two cavities will be developed or is it possible
develop two separate toolings?

It is possible to develop two separate toolings or to sihié tooling into useful parts for easig
demolding after ceconsolidation

On Topic:JTICS2019CFP1aPA 0182 - "Development of Thermoplastic press forming Tool f
Advanced Rear End Closing Frame Prototype and Tooling 4.0 for Assemblyaasgortation of the
Advanced Rear End Prototype"

1

Is the topic leader looking for assistance in the form of a development partner, or is the go
already attract an industrial automation & tooling supplier for final production on full scale?

Although the main deliverables of the CfP are several tooling prototypes, we firmly encoural
partners to include as much technological development as possible in order to get adv
solutions beyond the state of the art.

The wish list is quite long: from testing & simulation to moulding, procegstimization, Al,
Machine Learning, ksitu monitoring, onthe-run corrections, adaptive control systems, blin
welding (the method is still undetermined) etc. Is it possible tocies on a particular welding
process for a particular family of structural parts while researching the press forming stef
the basis of sukscale experimentation & simulation?

The welding and coonsolidation process is only one part of the Read CfP. The second part
the assembly jig that has no thermopl asft
equipment andsensitizatiorcontribution to the CfP.

The outcomeof the CfP is a full scale Frame for a full scale-Bedrdemonstrator. No subcale
demonstrators are considered except the ones required in a roadmap test plan with a ful
frame as target.
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3

Coconsolidation requires a rather extensive tesmatrix that is strongly material systen
dependent. Is it possible to, again, focus on a specific part + material system?

The scope of the CfP includes both the tooling for the thermoplastic frame and the tooling f
demonstrator assembly. The tooling kit for the assembly must be able to allow the executior
once, of the assembly process with a sufficient level mbuation.

The necessary equipment to demonstrate a certain level of innovation can be provided
project temporarily, recovering it once the demonstrator's execution has been completed.

We are very proficient in the simulation of thermoplastigrocesses. If we limit ourselves to thi
task, do we still represent an added value for AERNNOVA?

Yes, simulation of thermoplastic process is an activity in which Aernnova is definitivel
interested. If the Consortium finally manages to not oplpcess the part but also make
demonstrable simulation, the added value will be of paramount importance to Aernnova.

On

HLFC wing outer skias

TopicJTICS2019-CFRO-LPA01-83 ¢ "Development and simulation of a forming process for

1

Is it possible to use alternative geometries to those indicated in task 3? Is any dimension t
maintained as indicated mandatorily® it mandatory to manufacture the 4 demonstrators wit
the indicated dimensions in Task 3 or could just the most represeng&idnes be manufactured?

No. It is not mandatory to use exactly the 4 small scale demonstrators proposed in t
Objective of this task and these small scale demonstrators is, exclusively, the adjustme
correlation of FEM simulation tool. So, othdlifferent number and size of smatale
demonstrators could be proposedexisting tools for other manufacturing progrant®uld be
envisaged for reuse providetat surface geometries can be considered as representative.

On

manufacturing unit for production of a laser treated titanium panel with a 3D printed substructure

Topic: JTICS22019-CFRO-LPA 01-84 - "Development of a manufacturing process and

1 |ThetopicLPAOY n O2yaraita 2F RSAAIYAYy3I FYR YI ydz
aeronautical and mechanical improvements :
W a laser unit to be delivered to Bremen (see task 5 of the project),
W and a 3D printing unit to be delivered in Spain (see task 10 of the project).
At the end of the project, will these units remain on site ovill they have to be repatriated to
0KS LINP2SOG LI NIHYSNEQ FIOAfAGASAK
If not, will the project partners be able to use these units in Bremen and in Spain, for their
applications, during some planned duration?
There is no need for additional transfer after the units have bietalled atthe Bremen and
Spain siterespectively For the duration of the CfP the use of the units is devoted to the desc
topic in the CfP only. Details of joint use can be add@ssith the topic manager in thgrant
preparationphase.

On Topic: JFCS2019-CFP1A.PA 0186 - "Develop and test Power Efficient Actuation Concepts f

Separation Flow Control at large aerodynamic areas requiring very low actuation energy"

1

Do youprovide the winner of the call with the design of the actuator? Drawings, baseline
switching (Figure 2 of the call) law, as a reference condition for the advanced one.

The selected applicanwill be provided with the baseline switching law of the PJA and with
dimensions of the blowing slots (width, height) and the spacing between the slots. However

is no need to use the type of actuators shown in Fig.2.
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On the contrary, it is forgeen to use for each of the blowing jets a separate actuation valve v
is connected to a pressurized duct, providing the needed net mass flow for the blowing jet
required to facilitate the adjustment of the actuation frequency and the actuatiore of each
individual jet and the actuation sequence in time of the jets. This can NOT be done with th
of actuators shown in Fig.2 which do not offer the needed opportunity for variation of
switching pattern (frequency, duty cycle, actuatiomgence in panwise direction).

Is it necessary to modify the baseline PJA to achieve the advanced PJA or the winner is f
define a new geometry/design and actuation law?

It is foregen to use for each of the blowing jets a separate actuation valve, applying fg
reference test in Task 2 the baseline actuation pattern which will be provided in detail t
winner. The detailed geometry of the blowing slots (width, height, spaeiiighe provided to the
selected applicantor can be jointly defined before the start of the project. The advan
actuation laws (patterns) to be applied in Task 3 are defined in the call (see Task 3) ar
comprise: Variations of the jets pulsatioegsience in span wise direction, variations of {
blowing time duration of every single jet while actuating several jets at the same time
reduced duty cycle) and variations of the spacing between a pair of two actuated blowing s
span wise diretion.

The realistic wing case experiment: will it be carried out on a full wing model or is it enoug
consider a reduced portion of the wing?

It is enough to consider a reduced portion of the wimgdel in span wise direction (swef
constantchord halfmodel).

Is there any margin on the test Reynolds number?

The lowest Reynolds number for the wind tunnel tests at representatr@aft scale shall be 4
Mio. The main rationale for the increased Reynolds number in Task 4 and 5 compared to
and 3 is to enable the investigation of the advanced actuation method also at larger geom
scales (and higher Re numbers), reducing theaichpf very small actuators on the jet flo
interaction with the free stream flow.

OnTopic: JHCS22019-CFP1a.PA 0187 - "Loop Heat Pipe development for severe environmeént

1 | What is supposed to be the interface shape of the heat source and cold sink?

This prototype is dedicated to high temperature characterization so that the integratic
simplified and focused to flat surfaces on both ends of the loop.

2 |2KFEG R2S& ¢l ajllu o0& & cCdphysicalpkopeNibsOfitHe bdedtdd i x4
AYLIX &K 2Aft Al 0SS Sy2daAK (2 RSISNNVAYS (K|
these liquids?

Thermophysical properties shall be determined for the whole range of temperature/pressu
functioning as fine as possible whatevie origin of the measurement.
Arange of the accuracy of the measures shall also be delivered.

3 | Is it expected by the call that radically new working fluid(s) to be developed, which are
available at the literature?

No, it is expected to withstantthe environmental conditions and perform the cooling under s
conditions. So that we expect a realistic fluid performance potential of application for the sel
fluids.

4 | Shall trade off evaluation (Task 1) cover only the working fluids available at the market or
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the working fluids theoreticallyanalyzedin the literature but not validated experimentally fo
loop heatpipe?

Yes, a large scope is awaited in orded#tect new potential fluids for further developments
LHP. But the selected fluids have to be focused on the objective to develop a working loop
the schedule of the project.

On Topic: JICS2019-CFP1a.PA 0230 - "Development of innovativg welding systems for structurs

22Ayida 2F CKSNXY2LX FAaGAO YFIGNRE o6FaSR /2YLR3

1 | One of the deliverable of the project is the Welding system and tooling (Deliverable D5): ]
HW. In this case, is it necessary to provide tiwhole welding system including the robot? Or
it enough to provide the enekffector and the tooling?

The system includes any kind of required auxiliary devices to complete the task. If a robot
defined to be used to successfully accomplish thek tawelding), then it shall be delivered with
the system solution.

2 | Is consortium of three different applicants from three European countries required for t
C2LIAO 2NIJAG ¢2dzZd R 6S Sy2dza3K AF GKS ! { NI Ay
Pleasecheck the reply in the Administrative Part document

3 | What is the procedure for obtaining the inputs?

The inputs are provided by the TM at the beginning of the activity. They are submitted {
Coordinator through different Meetings as requiredtbg development of the project.

4 | What are the requirements for the work plan?

The work plan shall reflect the complete scope of the work in a timeline with Milestones
control the progress of the activities. Also it should identify the amount of resou
(operators/technicians/engineers) contributing to the project and if theme other partners
involved in the development. It should also identify the amount of material required ang
number of test to validate the technology. The work plan should show where the actiwitie
take place together with the required equipmetat perform the tasks

5 | Is it needed to modelling process of welding and stresgain state of structure, as well a
guality control after welding?

No, the structure does not need to be modeled and no sts#sain is required in the scope of th
CfP.But a NDT inspection and some section cuts will be needed to assess the quality
welded joint.

6 | Standards for testing shall be needed.

All hardware required for testing and development will be provided by TM, but it will be iden
as inputs in thavork planby the Coordinatar

7 | Requirements to the system acceptance process shall be needed.

As an R&D project, there is no needcmmply with all current Specifications. System acceptd
will be acknowledge if it is capable to perform the required task (welding) and within the ty
equivalent conditions. TM will specify system requirements at the beginning of the activitig
only after reviewing the proposed welding technology.

8 | End user certificate for the system as civil item shall be needed.

All equipment shall comply with European regulations (i.e. CE marking in all equipment s
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mandatory)

9

The call textindicates in T5 about the delivery of the system developed to the TM facilitieg
terms of a HW delivery (D5). The hardware developed during the project includes the wel
cell and the robotic unit for automation. | would like to know if thbardware stys at Topid
Manager forever or the applicant can have them back after the projeots.

The system includes any kind of required auxiliary devices to complete the task. If a robot
defined to be used to successfully accomplish the task (weldimg), it shall be delivered withir
the system solution. Any specific developed equipment fenfdf ect or , tool s
longer period at TM facilities after project ends for further tests, but-tbé-shelf
robots/equipment that have not been delagped especially by the applicant can be turned ba
The applicant can also consider to rent a cell

10

If the Topic Manager would like to keep the hardware, is it all of the hardware or they h
specific interests only?

Only specifictools/machinery/equipment specifically developed for the welding task.
example, if the proposed system is a Kuka robot with an end effector for Ultrasonic welding
special refrigeration device to achieve a compliant welding, only the specifipragat for the
developed welding technology should be required to stay after project ends (i.e. the refrige
unit, the UT physical enreffector and the electronic unit for UT).

11

It is clear from the call text, page 141, that all physical demonstrators, resmiyveld, will be
supplied by the Topic LeadeDoesthe Topic Leader also supply the basic coupons for weld
or the applicant should manufacture the coupons themselves?

Ready to weld parts will be supplied by TM for the DSS final demonstrator. If specific coup
required by the Applicant to develop the technology with different shapes/sizes/stack to the
parts, the raw material for this preliminary studies &ats are not part of the call. Therefora,
test campaign is expected at the beginning of the project in ordeadquire the amount of
material on time (long lead item). Arrangements can be made between the applicant and
ordertoborrowrawmateriab nt i | applicant’s raw mater i g

12

Are the welding technologies limited to resistangelaser and induction welding or are othe
approaches/mechanisms and welding technologies accepted for the call?

There are no limitations in weldingchnologies. Any technology/system that can weld the p
are welcome.

13

It is not clear if linear or spot welds are requested. Is it open for any approach?

Spot weld may be accepted for the first instance to-loeate the parts, but &ull-contactsurface
weld is required.

14

Are there any minimal specifications for the strengths of the welds or other quantifia
properties?

There are no minimum welding requirements. No quantitative testing is expected today
qualitative/subjectiveweldings will be evaluated.

15

Should the costs for the thermoplastic material (coupons, physical demonstrators, etc.
included in the budget of the project or are they going to be supplied by the Topic Lex:
without taking their cost into account? Would then the Topic Leader prawidlso material for
feasibility studies, preliminary trialsetc. or should these be included in the budget?

All required material for the coupons and physical demonstrator will be supplied by the TN
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will be based on a defined development plan. Also raw material for preliminary studies & trig
not part of the call. Nevertheless, the test campaign shall be well defined at the beginning in
to acquirethe amount of material on time (long leatm).

On Topic:JTICS2019-CFRO-LPA02-31 - "Development of short fibre reinforced thermoplastic

airframe clips and brackets using factory waste"

1 | Is CATIA absolutely necessary for the modeling work, or can CAD designs be prepared
alternative software package and exported in a format compatible for importation into CAT
(e.g. STEP, IGES)?

Any redesign needs to be compatible to CATIA as this is linked to the overall design
demonstrator. Exceptions are possible but not preferred

2 | What are the approximate sizes of the pieces considered within the scope of this project?
specific dimensions available? It will help immensely with estimating the overall costs for
project.

The dimensions below can be used for the proposaldratsubject to change during the proje
as they are currently in a concept design status
Max 130mm
Max 100mm
Max 150mm
' Max 70mm
Max 130mm
Some additional pictures of system brackets are given below:
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R =75mm

R =150mm

In the bracket above, investigating whether a long fibre angle clip can be usedninination to
the bracket holding bleed air lines is of interest.

R =250mm

/

R =75mm R =75mm

max =400mm

3 | Regarding welding of the brackets to the C/PAEK composite panel. The description of the
ALISOATASA GKIG a.FraStAyS oNFXO1SdG FyR Of A
hence material compatibility is requiredand baselinematerial s A f t 6S / kt ! 9
it does not specify if there is a preferred welding technology.

Is there a preferred welding method the proposal is expected to cover for this application?
Is the applicant required to cover a range of welding methods amélding parameters in WP
as a prior step to propose a most suitable welding method?

Are welding method validation tests to be conducted on the actual parts or on standard
coupons for shear and pubhff methods?

Candidate welding options would betnalsonic welding, induction welding or friction stir weldi
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due to the speed of the process. The applicant is not required to cover all of these techno
one is sufficient. A good understanding of the quality of the welded joint is required in thextq
of short cycle times. Typically, for these applications, the number of welds is significant a
total takt time short i.e. >2000 welds of clips & brackets in one fuselage section at a takt tin
to 4 hours.

The welding method validation testse to be conducted on the actual part. In this respect
more important to test the strength of the component itself than the joint as there are o
activities in clean sky supporting joint strength. The majority of tests would be to under
varations in the material affecting the strength of the parts. So typical part failure mode
consider would be corner bending, compression after impact, bearing strength (in c3
mechanical fastening), pull off strength, static strength etc.
Due to theproduction process, some local features at corners may have a different compo
i.e. resin rich, short fibre orientation. Understanding of these potential aspects of inje
moulded parts on the strength and thus resulting in updated design andsstjaidelines is @
interest
4 |[¢KS RSAONARLIIAZ2Y 2F (KS G2LIAO &LISOATASafiberf
reinforced thermoplastic frame clips and system brackets using the factory waste materig
longfiber NEBAY F2NOSR GKSNXY2LX FadAO O2YLlRaArdsSas
Are there any limitationsor preferred options regarding the way or form in which such wag
materials have tancorporatein the final component (reground, preformstc.)?

The applicant is encouraged to present novel ideas on the way materials can be recycled
call text states, the impact on structural strength of using recycled material compared to u
short fiber compound directly from a material supplier neesbe investigated. As a function
requirement, the resulting material needs to be compatible to the structural UD laminat
needs to be welded to.

5 |[¢KS RSAONALIIA2Yy 2F (KS G2LAO aLISOATASaA
joining method to the rest of the structure is welding, hence material compatibility is requirg
oFaStAyS YIFIGSNAFE gAfft 0SS /kt!9Y oO[avéd
YSYGA2ySR GKFG LI NIG& FNB (42 0SS 6StRSR (4
Supposinghe off-cuts of composite material are reground and blended with unreinforced reg
is there a specific resin grade to be used in this operation? Would it be admissibé®toce the
unreinforced resin from a stream of recycled PEEK material?

The clipsand brackets to be produced in this call are to be welded on a base laminate mag
guastisotropic, >2mm thick laminate which is to be comprised of UD tapes of LM C/PAEK. A
blending the reground material with a thermoplastic material other ttlam PAEK (sourced fro
Toray) is not preferred as it may influence the quality of the weld.

6 | In the topic description it is mentioned that the preferred manufacturing technologies
injection moulding but that alternatives such as 3D printing mag considered. Is there any
limitation to consider compression moulding technologies suasBMC?

Other technologies such as BMC can be considered for as long as the recycling aspec
accommodated using this technology.

A key aspect of the recyclimg factory offcuts / waste is quality assurance and consistency of
products. This waste material comes in a variety of lengths and forms i.e. consolidated la
off-cuts and hot formed of€uts that have a lesser consistency.

Another aspect is théiber length. In general the materigtrengthincreases with increasirger
length. As the clipss partof the primary aircraft structure, substantial structural testing progr

* %
* %
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is expected as part of this call to prove thatability of this materid for the intended application.

7

A substantial part of the resources will be required to deliver WP2 and WP3. Besides, chan
part geometry may influence tool manufacturing costs vastly and these cannot be accurg
predicted during proposalwriting. What is the flexibility in terms of general budget an
individual budget items so applicant can cope with these issues once definitive designg
available? Does the topic manager expect to use these tools beyond the scope of this proje

The originally envisioned budget distribution between tasks4lis about 30%/35%/25%/109
When establishing the budgetease follow the following priority list.

1) Delivery of injection moulded frame clips that have been statically tested. Theseeekipb
to be installed on the multifunctional fuselage demonstrator by the topic manager. The desig
be mature but may need some alterations due to manufacturing constraints.

2)  Delivery of system brackets

The topic manager is more flexible in ihitig the system brackets as these will be fewel
numbers and do not need to be structurally tested.

3)  Environmental & economical evaluation. We strongly encourage dissemination of resy
peer reviewed journal. Understanding the impact andlipbto present quantifiable benefits o
this approach will be needed to suppa@tiaptationof this approach by our senior manageme
Particular interest isn developinga viable business case aadvironmentalimpact assessment.
4) Welding and sting of welding is of least importance and in consultation with the tg
manager may be addressed by one of the topic managers partners.

The topic manager does not expect to use any of the moulds for clips or brackets aftg
activity. As the clips ahbrackets will be installed on the multifunctional fuselage demonstrg
the applicant should not expect these parts to be returned.

Also please ensure that when writing the proposal, there shall be no WPO defined but s
WPL1. This avoids WP renunmlmgy during thegrant preparatiorphase.

As frame clips are primary structures while scrap is (up to some extent) an uncertain vari
are there any more general procedures (except batch testing) to ensure airworthiness?

Other than batch testinghere are no other procedures in relation to this call topic foreseen.

The deadline for delivering the clips and brackets is rather short. Is there any way to extend

No, the schedule is linked to that of the parent project. The frame clips@eded in time to be
installed onto the demonstrator, any delay would result in a delay in the demonstrator wh
not allowed.

10

Will the interface welding be conducted by Fokker?

As a baseline, no. If the applicant has no capability to weld ttinés, outsourcing of this activity
should be investigated.

11

Is it possible to additionally fund an injection moulding tool for dog bone specimen?

If the total budget is not compromised then this would be feasible.

12

For the LCA: does Fokker haradated software?

No, Fokker does not have LCA software

13

We would like to inquire whether the dimensions of the production waste to be recycled can
specified more precisely to plan for the necessary facilities.

Typical thickness of laminates would be around 2.2mm thigirefconsolidated quasisotropic
material. The surface dimensions can vary between 100mm long and 30mm wide. The ex
of the production waste material should not be leading for the activity since for demonstr
purposes this size can always be ioid smaller pieces.

14

In what format will the scraps be supplied®mi-pregs?Consolidated?
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The scraps will be fully consolidatéaininates;average thickness is between 2 and 3 mm.
applicant will need to cut these to a smaller size. As stated in the call text, the applicant ne
budget for sourcing pristine material LM PAEK 194GSM. For budgeting purposes, conser
assume that 8% of the total material would be pristine and the applicant needs to source
from the supplier.

15

This topic does not specify a weldirtgchnology, butis it necessary a previous stage of
comparisons between the different welding methodologies?

Comparison between different welding technologies is not part of this activity. Emphasis 9
be on the part manufacturing. There is an opportunity to collaborate with one of the partne
the parent project (2.1.5) who is an expert on ultrasonic wegjdi

On

length spectrum reception capability as a tool for quality control and aircraft maintenance"

Topic:JTICS22019-CAP16LPA02-32 - "Innovative miniaturized sensing device for large wa

1 | Isit possible to know more about how the system/netwonkill be used?

The sensing technology will be connected to the classical aircraft systems, or in manufa
integrated into to classical quality control system. Therefore the technology must be comp
with aeronautical specifications and standarétated to aircraft manufacturing and maintenan
conditions.

2 | Must it be a 2D array of pixels or can it be a line sensor? As a resolution of 50 um is requirg
assume that it cannot be a single optical detector.

It must be a 2D array. There is possibility to implement a scanning system because of the
of sensing expectations.

3 | Should it be a single device sensitive from IR t@a¥ or can it be an assembly of devices (
visible, Xxray)?

The request is to have a single sensing device

4 | Should it be based on COTS or can we propose to develop a sensor?

It is not expected that a COTS device will answer to the topic description.

5 | Regarding the requirements, is the 0.5 mm thickness strict? For a new sensor developm
would be difficult to build an imaging system that thin, especially if we need several sensor
cover the light spectrum from IR to-Ky.

Yesthe thickness i strict requirement.

6 | Must the whole system (including wireless connectivity) comply with tBe&mm requirement,
or can it be just the sensor connected for example by a flexible cable to a deported controPu
Part of the data system could be exported by a flexible cable.

7 | Total thickness must be less than 0.5 mm and inspection area is upOidlOmm. Does it meat|
that the optic should be in contact with the object?

Depending on the use case, the sensor could be in contact or not with the surface. The s
must be workable in both contexts.

8 | Thickness is mentioned but not the othatimensions. What are the constraints for the othe
dimensions?

There are no constraints for the other dimensions.

9 |2KFG NS GKS O2yaidaNIAyida FT2N) GKS gANBf Saj
The wireless communication constraint will lsemmunicated bythe Topic Manager at thg
beginning of the project.
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10 | How is the system powered? Are there constraints in term of power consumption?
The sensing will be developed to use as less as possible energy, esmusstig is preferred.

11 | What is the Xray energy spectrum to béetected?The total thickness of the absorber will
define the maximum energy that can be detected.
The XRay could be produced with 20 to 200 KeV.olts
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On Topic: JTICS22019-CFR0O-REQD1-18 - dTheoretical and experimental evaluations of strain fie
modification induced by flaws in loaded composite structuges

II. Regional Aircraft IADP

1

In Task 1, the topic s a0 ¢ KS AYTFT2NXI GA2Yy Fo2dzi GKS NB
(design, material properties and loads) will be made available for the activities covered by
LINR L2 &l f dé¢ > R2Sa AlG YSIy (GKS ¢2LAO al yl
properties) and loads to be used for FEM analysis and correlation or that they will provide
some technical requirements and the consortium will have to make the full design of
structure, selection of material and define loads?

For the Task 1hefore starting activities, the topic manager will provide panels from which
consortium will prepare specimens for testing activities (to be defined into the Task 1 and
carried out in the tasks 2 and 3) including main properties and loads. Iticadfbr the Task 5, ¢
simplified CATIA model of the full scale structure will be also provided by the topic manager
beginning of the Task 4. The Consortium will develop FEM models in pristine and da
conditions.

Will the Topic Manager provide the load conditions in Task 4 or shialy be provided by the
consortium?

TheTopicManager will provide the load conditions in Task 4.

Is the use of NastrafPatran mandatory? Or is it possible to use other differeREM Software
like Ansys?

As FEM software we strongly recommend NASTRAN/PATRAN. The use of different to
ANSYSAbaqus, etc.Jnay be an option, but full compatibility with NASTRAN/PATRAN needs
demonstrated. Anyway, in case of selection of the proposal this can be in case part

technical alignment discussion

In task 2 at page 159 the call for proposal reports that¢ KS LI y St a F2NJ &l
0S YIRS @l AflotSéod
a) Does this mean that the Topic Manager will provide all the necessary panels for Speq
fabrication?

b) Will then the specimen fabrication from the panels in charge of the applicant?

The Topic Manager will provide to consortium a predefined number of panels for specir]
fabrication. The number of panels will lestablishedon the basis of the required specimens,
described in the test plan issued by the applicant, and finally thejl be agreed with th&opic
Manager at the beginning of the project. The applicant will be in charge of the entire fabri
process, including for example the cutting, tab fabrication and bonding. Also NDI checks w
charge tothe applicant. Wien required some defects, as specified by the test plan, will
included in the panels by theopic Manager.Impact damages will be in charge of the applicant

In Task 3 at page 159 the call for proposal repdtiat:é G KS St SYSyGi @l BA K
Does this mean that the Topic Manger will provide to the applicant all the necessary Elem
(panel stiffened, panel jointetc.)?

TheTopicManager will provide tdhe applicantall necessary elements for all activities cageby
task 3. The elements are to be provided as defined in the test plan issued by the applica
they shall be agreety the Topic Manager at the beginning of the project. To illustrate this po
the applicant could focus on monostringer panelsfatied. When requiredsome defects, a
specified by the test plamwill be included in the elements by ti@pic Managerimpact damage
will be in charge of the applicant.
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6 | The call text includes fabrication of specimens and elements as deliverafilgs1l and D3.1
FNRY (GKS LINRB2SOGX FyR faz2 frada a/2YLRa
required skill (Skill 3). On the other hand it is stated that panels for specimen fabrication
¢F-al HO YR StSYSYRE 6By ACI BT SGA0 Ay DX UARA § 9
Is the following interpretation of the work sharing correct?
a) The consortium will provide guidelines to the task manager on how to manufacture artifi
defects
b) The task manager will deliver alreadyamufactured flat panels and elements with an
without defects to the project consortium
c) The consortium will be responsible for cutting, tabbing and other necessary preparatio
coupons from the flat panels
d) The consortium will be responsible farecessary trimming and adaptation of the elemen
for testing
e) The consortium will perform impact testing and subsequent testing of coupons and pa
with impact damage or artificial damage
a) The applicant will establish the kinds of flamorphology and size to be modelled. Then, {
topic manager will provide manufactured materials with required defects in basis on the tec
feasibility of such defects and, as well as it will have being defined at the beginning of the pr

b) Yest hat ' s formally correct.

c)Yes, that’'s formally correct.

dYes, that’'s formally correct.

e)Yes, that’'s correct again. But just for

includes strain gages instrumentation and test reporting.

7 | If the task manager is responsible for manufacture of the flat panels and elements, there wi
a need for the consortium to provide instructions to the task manager on manufacture
artificial defects. What types of artificial defects (e.g. foils, lesl cutfibers) are acceptable for
production at the task manager, and are there any specific constraints in terms of shape
complexity?

For the activities covered by this topic, the applicants will have to define the kinds of
morphology and sizéo be modelled by FEM. This approach should be based on the tec
feasibility of such flaws and on what will be stated with the topic manager (including pot
shape and complexity constraints) at the beginning of the project. Mainly the menti
examples of artificial defects in the question seem good and feasible.

8 |LY ¢lal pX GKS (G2LIAO RSAONRLIIAZ2Y aLISOATFA

wing box or a fuselage barrel) will be provided, and a FEM model in pristine condition wil
ONBI G SR®E

a) In this casethe model FEM has to be created by the consortiuimyt will the loads and
constraints be provided by the Topic Manager?

b) In addition, will the component be a complete wing box or fuselage barrel? Or will {
component be only a section of them? Does th&M simulation have to be performed over th
whole component?

a) Yes, the topic manager will provide a CATIA model of representative aircraft compone
then the applicants will develop the related FEM model in pristine condition first and
affected by flaws with different types, sizes and positions. In this case the topic manag
provide both loads and constraints for modeling.

b) The final decision about the type of component to be modelled is going to be taken |
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topic manager The topic manager will inform the applicants about this choice at the beginnir
the program. In such as circumstance, it will be established which kind of full component
portion has to be modelled during the project. Consequently, the respecth simulation will
be finalized on this choice.

Although NASTRAN/PATRAN capabilities are requested, could ABAQUS be used
alternative (or at least supporting) simulation tool?

See point 3 of this section.

10

Could you provide the size or the preliminary geometry of the subcomponent and full s
components?Could bedescribed the type of mechanical testing to be performed in the f
scale component?

Not e: the applicants won't perform any n
component, but only virtual testing.
The size and geometry of subcomponent will be defined at the beginning of thecprbut as a
preliminary issue we are thinkinabout a linear composite panel having an approximate size
by 1 meter with more than one stringer. The same considerations are worth for the referen
scale component, but as a preliminary issue ave thinking about either a wing structure or
fuselage barrel, or again a section/portion of them. As a reference for fuselage testing, w¢
pressurization tests with additional payloads for example, while for wing testing, we
consider representative aerodynamic loads (bending and torsianlg)dor example.

11

Should coupon specimens content all the defects simulated inside the geometry?

The specimens will be tested to validate developed models (just described into task 1),
decided by the applicant. Surely, they must contain rajuired defects for the validatio
(generally one defect per specimen).

12

Will be the SHM software employed in task 34 provided by the topic manager? If yes, shou
the software modified/adjusted or only used?

The SHM software is to be employed in task 4 and 5. It will be provided by the topic mana
applicants and to be ready for application. No modification/adjustment is required. The sofi
should be only used.

13

The text refers to specimen élements / substructures. Are there any representative examplé
of these to get an idea?

Typical specimen: a standardized sample ceesgion with two shoulders and a gage sect
between. Typical element: a stringer, a panel with a single stringer. Typicabsytionent: a flat
stiffness panel with 3 or 5 stringers.

14

The ultimate goal,in-flight SHM and damage severity / action evaluation seems to requ
massive efforts to be achieved. Is there any way we can reduce this scope to a particular (s
structural member in combination with a particular SHM technique?

Inflight SHM ighe overall pursued goal, but here | can only answer to question focused o
topic description. | am not able to discuss about arguments were not included in this topic.

15

LEONARDO will provide their own software for iFEM; the applicants are calledutpment it
with data and procedures. What is exactly asked from the applicants? Kramkn factors?
Decision on which inverse analysis method? CZM, progressive failure criteria, SERR?

LEONARDO software will be provided for the required activitiesappkcants will only have t
use this software to process the FEM outputs (produced by the applicants) in order to
diagnostic flaws definition for the different flaw morphologies and sizes implemented intg
subcomponent and component F.E. models.

16

As correctly indicated in the text, for Hilight SHM, the loads are the big unknown. The te
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indicates the incorporation of neural networks (in essence learning algorithms) to estim
these loads. The point is that the (already noisy) SHM damagecoupling noise will be
amplified by the stochastic load estimation. At the end, do we still have enough determinisn
the system for representative estimations?

The topic description do-Bightincondition by adurahetivarkh. In
addition the artificial neural networks used by Leonardo software work only on the strain
modification induced by flaws. Again all needed loads will be provided by topic manager
they will not be estimated by applicants.

17

If we assume welldefined test and simulation work on specific types of components, then the
are some approaches that could work within the set timeline. So if we focus on the testing
analysis of damaged specimen (including life prediction), we see pol#sgsi for a work package
that fits our resources and roadmap. Is such a reduction regarded as contributing and, if y
there any consortium for which our activities will form a nice complementary effort?

The discussion of other SHM approachesfigopic. The role of the topic manager is to provi
clarifications on the activities included into the topic description. Besides any modifications
the proposal scheduling is not allowed.

On Topic: JTCS22019-CFRO-REG 0419 -aLyy 2@+ A @S b2AasS DSySN

wSIAA2yIlLft [/ FO0AY LYGSNA2NI b2AaS NBRdAzOGA2YE

1 | Number of loudspeakers?
We expect at least three rows of loudspeakersettsure variablaistribution of sound in axig
direction.
The circumferential numbesf loudspeaker should be determined by their size in order to
accommodate the maximum number of loudspeaker to cover all the fuselage (see requirem

2 | Desired size of loudspeaker?
Depending on the available technology to satisfy the requirementTire use of Innovativ
loudspeakers is strongly recommended.

3 | Bandwidth of the loudspeakers. ( Hz- ... Hz)?
44Hz 11.200Hz

4 | Requirement of 130 dB SPL: measured where and with which signal and in which bandwidt
The OASPL shall be measured onftiselage surface in front of each loudspeaker.

5 |lhy LI3AS mcn ¢lFal m A& aidldSR GKFGY dac¢KS
GAGK O2yGNRf adGNIGS3aAASa Ay 2NRSNJ (2 NBRdL
In order to clarify thanentioned statement:
The actual system is an open loop control. The sound profile on the fuselage skin is a
manually then is generated arttien ismeasured by external microphones on the fuselage s
Based orthese resultsthe initial input profie is adjusted manually and the process is itera
manually until the target profile is reached. This typically takes one week. With innovative
control loop with control strategies we expect to automate this process so to reduce this tif
less tran half a day.

6 | What are the control objectives or controlled variables?
Control objective is to reduce the difference between the target and the measured SPL (typi
0.5dB) for each 1/3 octave band.
The controlled variable is the SPL over eachottave band.

7 | Are wave fields for TBL or turboprop noise available?
Yes, they will be available at the beginning of the project during the KOM.
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8 |Onpage 165itAa aidl GdSR OGKFdY G¢KS {2dzyR 2| @ST2
(SWGASsS) will be compatible with the platform that is currently used for the DAQ in Leon
acoustic laboratory (24bit ADC, 92kHzandwidth, 150 dbR& y I YA O NI y3S0
interface to the Leonardo DAQ is available?

The platform currently used for the DAQ in Leonardo acoustic laboratory is based on the S
SCADAS hardware. Tagplicant needso provide a suitable interface.

9 |Onpagel64,totAd adl GSR GKFAdY G¢KS AbD{ @Aff o
Fdza St 3S 2F odnpY RAFYSGSNE odzi é6Aff o6S |
What are the desired max and min for the fuselage diameter?

Minimum diameter is 2.5m maximum is 4m

On Topic:JTICS2019CFP1REG 0D6 - "SHMS and Dynamic fields sensors development"

1 | Can you give examples of the wired sensors that are currently used in the SHMS (manufag
model)?

SENSOR MANUFACTURER MODEL EXAMPLE
EXAMPLE
Piezoelectric Diaphragms Murata 7bb-12-9
And
Microphones
Fiber Optics FBG Any (Universities) On demand depending on
HD-FOS-Rayleigh- | Any (Luna Innovations) | the measurement target
Backscatter
Accelerometers | Low g's high Any (Briel & Kjaer) 4507801
sensitivity
Strain gauges Self-compensated | Any (Columbia Depending on the
research-Omega- measurement
Vishay)
Temperature Thermistor Any (Omega) PT100
Hybrid Developed on-demand combining previous models
PZT+FBG
Rotation Gyros Any(Murata) Depending on the
measurement

2 | a) What is the meaning of A/C digital bus acquisition for usagenitoring?

b) If this data is provided in the aircraft communication bus, then it is available for the SH

without further wirelesstransmission?

c) If wireless transmission is necessaryrftine digital bus, please explain why and describe t

context.

a) The acquisition of existing aircraft bus information i.e. ARINC429, AFDX, 1553B, etc.

later use in usage monitoring, i.e. fatigue monitoring.

b) The bus could be captured inremote position by a remote bus sniffer, and the data s

wireless to a central unit.

c) The context could be varied, two examples:

e Future Development of wireless LRUs tha

way.

el nst al | a tstemsrin alee&dy I8uH MC where it is not possible to add the wired rout
3 | should the energy harvesting system be embedded in the structure? Can multifuncti
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composites be considered?
NOT for both questions above.

4 | In the call text it ismentioned different events and diagnosis. Is it requested to have experie
and knowledge on all of them?

NOT in the event and damage Diagnosis by itself, but YES in the sensors needed to gené
data to feed such an event and damage Diagnosis Sishéém.

5 | Is it mandatory to have experience in all the directives mentioned in the proposal?

NOT for all. YES for DEFAN 0®70 Partl Sect3, SARP6461, MIESTD704 and DEL60.

6 | Are the frequency bandwidth and transmission bandwidth indicated ihe call text a
requirement? Or an example?

They are typical bandwidths to indicate the working time scale of sensors.

7 | Is flight test experience mandatory?

NOT in flight test, but YES for material qualification for flight test.

8 | The shotRSAONR LIJi A2y 27F  (.K Svith (in2drpbréted eBay acduigitior ana
LINEPOS&aaAy3Ies odzi fFGSNI AG A& y2d4 SELX AOA
flight system include both aspects (Data Acquisition and Processing)?

YES, wvi | | be necessary the processing capab

9 | Is it requested to develop/validate SHM techniques in the qualification tasks?

NOT, see page 2, qualification of sensor functionality (acquisition, processingless
transmission and harvesting capabilities assurance).

10 | Should the sensor qualification task be oriented to damage detection or measurement
resistance under operation conditions?

NOT, the sensor qualification task is oriented to ensure $iedected sensor functionalit
assurance for the typical aircraft environmental and operational conditions. See prg
question.
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On Topic:JTICS2019-CFRO-FRCO01-28 ¢ "Innovative kinematic analysis tancorporate multiple
functions within a movable surface"

N.B. JFCSZ2019CFP16FR@1-28: The topic is contributing to the action as planned into FRE
1.4 of the CS2 JTP 2015 (instead of WP 1.2.2 as indicated into the topic front page)

1

Is the study of a unique movable surface to allow the different functions of a flap and o
flaperon a mandatory objective of this topic or could a solution involving multiple aerodynat
movable surfaces guided by a smart single actuation system be investigatexhcouraged?

The concepts under investigation shall overcome the need to have, as described in Back
chapter, two separated movable surfaces (with respect to the fixed part of the wing) on eack
semispan allocating specific functiong.echnical solutions using either single or multi
actuations systems can be developed by the applicants on the basis of the requirements (¢
at the beginning of the project under WP1) and also considering reliability and failure aspect

On Topic:JTICS2019CFPIFRC01-29 -4 { YIF NI ! OGA @S Ly OSLIi2NA
w202NJ I LILX AOI GA2Yyé

N. B. JFCS2019CFP16FR@)1-29: The topic is contributing to the action as planned into FRE
1.6 of the CS2 JTP 2015 (instead of WP 1.2rRlmsted into the topic front page)

1

The pilot and cepilot pedals have a mechanical link, but are they active (do they have
electric motor) or passive (with a sprin@)in any case, it is understood that proper sensi
means are used in order to traamit the information of the pedal position to the FCC.

Every inceptor being part of the system, including pedals, shall have active feel, intended
capability to provide force feedbacks / tactile cueing. Hence, pedals are expected to be acti

It is well understood the requirement to provide position information to the FCS.

In the case of usinglectric motors, would all the programming parameters applied to the stic
and sent to the FCC in real time be applicablé?aijable spring, gradient force breakouts
shaker, etc.).

At this stage, it can be assumed they are all applicable.

As stated in the call text, a prelimin
activities. The definitive specification willbes sued wi thin foll owi ng
This is due to preliminary activities aimed at defining the system, including the functionalit
be implemented within pedals and hence the parameters to be applied, being carried as pz
previous CleanSky2 c@ITICS22018 CFPOF-RE)1-25) which will be completed after the start
this call.

Is the left pilot/co-pilot inceptor (equivalent to the collective lever of a helicopter) considerg
single axis or dual axis?

At this stage, a frozen configurati@annot be assumed. A preliminary indication will be give
the beginning of the activities.

As stated i n t he cal | text, “a prel i min
activities. The definitive specification will be issued withih folwi ng 6 mont hs”
This is due to preliminary activities aimed at defining the system, includingpdaft inceptor
ergonomics and degree of freedom, being carried as part of a previous CleanSky2 -C8i2(
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2018 CFPOF-R@)1-25) which will be completedfter the start of this call.

Please note that lefhand inceptor is unique to tiltrotor and is not equivalent to a helicop
collective lever.

2 KAOK Ada (GKS SEI-Dii2 RSKE AN A BAIRYLIESR Rt ABIKE NIR 3K2A
is it amechanical stop adjustable in real time by the FCC?

As per ARPBT®4p,” a anh ddred esotnospi’d, e rbeudt awsi t“hs of
hard-stop as high as possible in order to provide a simulated mechanical end stop to the pilg

INiKS GSEG AG A& YSydAazySR GKFIG a! aSO2yR
a possible alternative to AFDX or to a baak bus in parallel with the AFDX?

AFDX will be the main protocol, a second bus would be a backup/parallel bus.

Does inceptors shipset include pilot and copilot pedals with active feel although it is cle
stated that pedals shall be mechanicalipked?

Yes, every inceptor being part of the system, including pedals, shall have active feel. For
sincethey will be mechanically linked, there is no need to simulate a mechanical linkagg
active feel is intended as the capability to provide force feedbacks / tactile cueing.

¢l af M RSAONALIIAZ2Y aidl dSa GKS Tlefft-hbrg dnegtad
RSaAdyéd {KFHff A0 0S O2yaARSNBR GKFG (K
kinematics and number of axes for LH & RH inceptors defined? Any preliminary assumpti
be considered in order to refine the scope for the progpal?

The mentioned statement in Task 1 description refers to activities related tdndeft inceptor
ergonomics design. Design of Kafind inceptor ergonomics is out of scope of this call and wi
part of the overall system requirements. Task 1 eadlfer all activities aimed at Preliminary Des
Review of the whole Active Inceptor System, including HW/SW design ftualedtinceptor.

No further detailed assumptions <can be

preliminary system gsgxification will be provided at starting of activities. The definit
specification wil!/ be issued within folldg
This is due to preliminary activities ai

and degree of freedom, beingarried as part of a previous CleanSky2 cal@$prR018CFP09
FR®&)1-25) which will be completed after the start of this call.

On Topic: JFTCS2Z2019CFP16FRC 0BO0 ¢ "Multipurpose bench for Tiltrotor equipment functional

test"

N.B.JTICS22019-CFP1&-R@1-30: The topic is contributing to the action as planned into FRE
1.6 of the CS2 JTP 2015 (instead of WP 1.3 as indicated into the topic front page)

1

Could you provide the list and a summary of the existing Functional Testc&dures and
existing hardware used to perform the tests?

The list to be processed by the Multipurpose bench will be defined in the final tech. &peart
of the project.

As referencethe applicant should considéiunctional Test Procedureslatedto Hydraulic, Fuel
Dynamic System, ECS

- Digital Multimeter

- Variable frequency waveform
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- Power & Signal switches
- AC/DC Voltage Current
- Controller

2 | Could you provide the architecture of the Electric Power Generation and Distribution Sys
with electric characteristics (power, voltage, currérandtype/number of 1/O interfaces?

Architecture cannot be shared at this phase.
Main electric characteristics are 0 t
Concerning Interfacegspproximately 300 points should be considered by the applican

* %
*

3 | Could you provide the architecture of the electro aviorsgstem?

Not shareable at this phase.

4 | Annex VI 10th Call for Proposals (CFP4@) 192: Could you precise what do you expect in tf
Task 8 Phase 2: Development of Multipurpose FTP Besich (16nonths duration)?

The design and manufacturing of Multipurpose FTP bench after the design phase (20
duration) andits delivery andacceptance
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On Topic: JTICS22019-CFRO-AIR 01-41 - "Low speed handling quality and innovative engine
integration of a new configuration aircraft"

1

wSTF /LI m altidifditaeNBatnykRE Gy S¢g O2y FAIdzNI GA2Y
wing. The wing scale is 1/10 with mean aerodynamic chord equal to 0.25 m and spanwise I¢
Sl dzl € 02 H®p Y O Fdz aLl yoveéo . dzi 0dKS

NBELINB &Sy il (aAADST é20F {I2 ABEISIFaS O2y FANXY GKI {is
requested. An overall pictures of the complete configuration to be tested will be appreciated.

It is a full span 3D model. Please find below an illustration of the typerdfguration that could
be tested.
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2 |WSF /LI H a&{ORdiSsetd af mad pektst(HTP. VTP. Fuselage retse, have to
be realized by using ALM techniques. Could you please give more information about dimen
of the requestedparts?

Size of fuselage forebody is approximately 0.4 m x 0.3 m x 0.4 m (model scale 1/10).

HTP size is approximately 0.8 m (full span) and chord length equal to 0.25 m. It ¢
manufactured in twice.

VTP size is approximately 0.4 m (height) and clemngth equal to 0.4 m.

3 |wSTF /L) H a{cOxIS aBTag2N] &I OSttSa I NBE NBIJ
give more information about: a.)The loads expected to be acting on the nacelles; b) Mass
rate to be required for air intakesimulation.

Two sets of nacelle :
1) Througf | ow nacell e translated by “transpar
2) Mass flow simulation up to 1.2 kg/s (model scale 1/10)
Loads on nacelle are not availalyket.
4 |wSF /LI m a. | Ol ANRdzy RECAYY ROFQIPLI vH 2&{dD 2618 (i3

fuselage and engine will be analyzed during wind tunnel tests:
0 5Aa02NIA2Yy gAfft 0SS YSFAdZNBR Ay (GKS ylI d
o] PIV will be used to @ualize the flow interaction between the nacelle and the fuselage
o] Visualization of pressure distribution on the fuselage will be performed by using
measurement technique"

Please confirm that no other measurement techniques (i.e. pressure taps) arguired.
Otherwise, could you define the requirements for model instrumentation?

Instrumentation will be composed of :

1) Balance measurement for forces and moments

2) Atleast one inclinometer for AOA measurement.

3) some strain gauges on HTP and VTP (one or two by element : to be confirmed)

4) some pressure taps (location to be defined, approximately 20 pressure taps are neces
maximum on fuselage)

5) Theapplicant shall suggest innovative visualization meankiding PSP and PIV.

The model will be supported by a ventral strut.

On Topic: JICS22019CFP1AIR 0142 - "Development of a methodology (test, measuremen
analysis) to characterize the behaviour of composite structures under dynamic loading"

1 | Is consortium of three different applicants from three European countries required for tfupic
2NJ AU 62dA R 06S Sy2dAaAK AT GKS ! {NFAYAlLYy O2
Please refer to sections 10 and 11 of the Q&A docurfesnthe beginning of the document).

2 | What is the procedure for obtaining the inputs?

Inputs will be provided by the topic manager at the beginning of the project (T1).

3 | What damages to be considered in the project? Cracks, delaminations? Shouldkitig of
damage be derived from the project or it should be specified by the Topic Leader?
Damages to be considered will be mostly fracture and delamination. Inputs will be provided
topic manager in T1, discussed and agreed with the applicant.

4 | Could we obtain information on dimensions and structure of test demonstration in order

estimate cost of manufacturing and modifying of additional tooling and jigs for testing?

This topic will be discussed and agreed with the topic manager in more details in T2. Neveri
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foreseen tests are limited to the element level of the classical test pyramid. Dimensions ¢
range approximately from small coupons (A1ix100mm for temion) up to intermediate
assemblies of stiffened plates (~500x500mm).

Are there models of behaviour for the carbon plastic to which we should be oriented to?

There is no requirement in terms of model to be used. This will be discussed and agjtedde
topic manager in the frame of T1.

What is the tolerance of complying numerical and experimental data?

Characterizing and quantifying compliance between numerical and experimental data
objective and output of the project. Therettgerefore no a priori specific requirement.

What are the requirements for the work plan?

The work plan should describe tests (samples, test setups, test conditions, instrumentatio
and numerical analyses (methodology, tools, identificafioocess etc.) planned to be performe
in the following tasks to meet the overall objectives of the CfP. The work plan should stq
associated manufacturing, testing and analyses planning and organization in concordance V
CfP duration.

WhatisY SI y i dzy RSNJ GAYRAZABGNA I ySSR&AZK

The ability to apply the proposed methodology in an industrial context :

- evaluation/validation on representative structures (thickness, stacking sequence, assembli
under representative loadings (strain levalwd rates),

- and modelling cycle (characterization, modelling, computational cost etc.) compatible wi
industrial application.

Bird impact element is needed for the tests. Should the parameters of this element be speg
by the Topic Leader dhey are to be derived from the Project?

Bird impact modelling is not required for this project. It is mentioned as a possible applicat
orient the application of the methodology and tests.

10

Shall modelling method be implemented in ANSY N&STRAN?

There is no requirement in terms of numerical ®t be used.

11

Are there some criteria to choose techniques of test and specimen shape and size?

Thereare no specific requiremestbut the compliance with the objectives, planning and co
This will be discussed and agreed with the Topic manager.

12

What is the procedure for acquiring, supplying and paying the materials for test specif
manufacturing?

The supply and payment ofaterials for the test specimen manufacturing will be supported by
Applicant.

13

Who does purchasing the material and is its price included in the specified cost of the topic?

The Applicant will be purchasing the material and its price is includé#te specified cost for the
topic.

14

What is the procedure for test specimen manufacturing?

The manufacturing process will be specified by the topic manager in the scope of t
Manufacturing of the specimen is under the responsibility of Applicant.

15

What are the requirements for certification of test equipment and means of control &
measurement?

Standard Verification and Validation procedures should be applied.

16

What is the volume of tests?

This has to be defined in task 2 as it is linteethe proposed methodology.

17

What to do with test specimen after testing?
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Test specimen should be stored until the end of the project and may then be destroyed.

18

What speeds of throwinganR ST2 NXY | G A2y | NB 2F (GKS ¢2LAO

Application objectives will be discussed at the beginning of the project with the Topic manag
are limited to intermediate velocity impacts (~1:200m/s) generating strain rates in the order
magnitude of 1004.

19

Shall be presented static parameters of material and its static test data (deformation curves)

If needed, static parameters may also be addressed in the test matrix.

20

Is it mandatory to have assembly zones (for example batsd rivets) in the panel structure? |
yes then it is needed to specify parameters of such joints.

Yes, assembly zones are of interest in the project and will be studied. Inputs will be provi
the topic manager and discussed at the beginning ofattogect.

On Topic: JICS2019CFP1AIR 0144 - "Development of a methodology to optimize a win
composite panel with respect to tyre damage certification requirement"

1

Is consortium of three different applicants from three European countriesjuired for this Topic
2NJ AU 62dAd R 0SS Sy2daAK AT GKS ! {NFYAYAlLYy O2

Please refer to sections 10 and 11 of the Q&A docurfenthe beginning of the document).

What is the procedure for obtaining the inputs on:

w few configurations of reference (materials and manufacturing processes, general p
geometry with supporting substructure, typical loading and environmental conditions of
panel, existing panel configurations, layup and thicknesses including stiffejer

w AYLI OG O2yRAGAZ2YA OAYLI OU2NI RSTFAYAGAZ2Y]
W ' FNFYSGH2N] T2NJ RSTAYAGA2Y 2F YSGK2R2f

Configurations of reference and impact conditions will be indicated by the topic manager
input at the beginning of the project. There i® specific framework for the definition ¢
methodology, but this should be discussed in the frame of WP1 with the topic manager.

Will the Applicant obtain data on the stresstrain state and strength parameters in numeric
cases of loading (thisxformation is needed for test specimen design)?

Based on the reference configurations and impact conditions provided, these parameters n
investigated by numerical analysis by the applicant. These data will be shared and agreed \
topic manager to specify test specimen design and setup

What are the requirements for the work plan?

The work plan should describe tests (samples, test setups, test conditions, instrumentatio
and numerical analyses (methodology, toatientification process etc.) planned to be perform
in the following WP to meet the overall objectives of the CfP. The work plan should sta
associated manufacturing, testing and analyses planning and organization in concordance V
CfP duration

Shall modelling method be implemented in ANSYS or NASTRAN?

Thereare no requiremensin terms of numerical toaslto be used.

What is the procedure for the supply and payment of materials for test specin
manufacturing?

The supply and payment of materials for the test specimen manufacturing will be supported
applicant.

Who does purchasing the material and is its price included in the specified cost of the topic?

Theapplicant will be purchasing the materiahd its price is included in the specified cost for
topic.

What is the procedure for test specimen manufacturing?
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The manufacturing process will be specified by the topic manager in the scope of WP
Manufacturing of the specimen is under the responsibility ofdpplicant.

9 | What are the requirements for certification of test equipment and means of contrahd
measurement?
Standard Verification and Validation procedures should be applied.

10 | What is the volume of mechanical tests?
This has to be defined in WP1 for elementary and flat panel tests as it is timklkd proposed
methodology. Onevalidation test on a stiffened panel is required in WP4,

11 | What to do with test specimen after testing?
Test specimen should be stored until the end of the project and may then be destroyed.

12 | Are there special requirements for instrumentatiosupply?
No.

13 | Who is meant by OEM?
Dassault Aviation.

14 | What is the procedure of large panel manufacturing?
The manufacturing process will be specified by the topic manager in the scope of WP
Manufacturing of the specimen is under the responsibility ofapplicant.

On Topic: JTCS2019CFP1AIR 0277 ¢ dncreasing the efficiency of pulsed jetctuators for flow

separation control"

1 | What are the page limits?
| guess the questioner is referring to page limit of the proposathis andformer calls, therasa
limit of 70 pagedor Part B.I (see call instructions).

2 | Do we need separatactuators for the individual jets or we can a single one to drive the mu
jet configurations?
There is a request for geometrical variations of the pulsed jet actuator, comprising a variat
the spacing between the pairs of jets and a variation of the aspect ratio of the blowing
(defined in Task2). Therare no requiremens for separate atuators for the individualjets;
however the system has to work properly while changing the configuration (variation o
spacing between the slots and of the aspect ratio of the slot geometry).

3 | What are the baseline dimensions of the jes$ots/width/ height?
The dimensions of the baseline slots are in the range of (3mm/0,5mm, width/height). Th¢
dimensions of the slots will be defined in accordance with the real dimension of the wind t
model to be used.
The aspect ratio of thelots shall be adjusted during the tests between 3 and 6 (see Task?2).

4 | What is the flap deflection angleange?
Thereare no specific requiremeist

5 | Is there an aerofoipreference?
No, there is no preference for an airfoil.

6 | What is the preferred incidenceange?
The incidence angle shall start in the lower part of the linear alpha/Cl region and shall exceg
stall angle by 3 degrees (with AFC on). It shall be considered that the stall angle will increag
AFC is switched on.

7 | Are there any constraint$o scaleup or down the proposed PJA device?

The dimensions of the baseline slots are given in the answen&sti@n3. There is no ugcaling
or downscaling of the PJA device foreseen aside from a slight adaption to the real dimens
the wingmodel.
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8 | The call asks the applicant to manufacture new pulsied actuators with aspect ratios betweer
3 and 6. This is an order of magnitude smaller than for typical pulgstdactuators. Are the
values written in the call correct or is this a typo?

Yes, the required values for the aspect ratio are correct. The values of the aspect ratio u
pulsedjet actuators may vary, but are usually not higher than 10 (often 6 to 10).

9 | What is the pulsing frequency range required?

The pulsindgrequencyshallensure an oscillating nondimensional frequency of F+=1to 3 (ran
300Hz to 1kHz).

10 | The first task of the call CFPIIR02-T T YSydA2ya |y GSEA&AGAY3
model be provided by the topic leader? Or the applicant must ottvat model?

The wind tunnel model must be owned by the applicant. There is no specific request for the
of the wind tunnel model. Therefore the 4
disposal of the applicant

11 | What kind ofinformationg At £ 06S 3IAGPSYy | 62dzi GKS o6l aSt A
There is no CAD available for the baseline PJA. The applicant shall have experience with th
and manufacturing of pulsed jet actuators. The pulsing-dimensional frequency shall be in th
range F+=1 to 3, the Ma number of the jets shall be adjustable between Ma = 0.4 and 0.9
will be provided during the negotiation phase information about the PJA already inother
research projects.

12 | Which chord is associated to a 3mmx0.5mm slot?

The chord of the wing will be defined by the requested Ma number of the free stream
(between 0.1 and 0.2) and the Reynolds number related to the Mean Aerodynamic Chord
The Re number shall begher than 1 Mio (please see also the specifications given in the Call
final dimensions of the PJA slots will be adapted to the corresponding used wing chord
details about the PJA will be clarified during the negotiation phase.

On TopicJTICS22019-CFRO-AIR02-78 ¢ Application of graphene based materials in aeronautical
structures for de-icing, lightning strike protection, fire barrier and water absorption prevention
purposesé

1

Is there a specific type or form of demonstrator desirdding leading edge, tail leading edgs
etc.)?

A dedicated demonstrator has been selected for each type of Graphene Based Material
application.

In particular for:

- Task 3 (lightning strike applications) a simplified Horizontal StabiliZeiselage panel has bee
selected as small demonstrator

-Task 4 (fire barrier applications) a small scale test article, representing a simplifigtadpanel
shall be manufactured and tested

-Task 5 (coatings for water absorption barrier) a small eparyinate and a small sandwic
structural panel shall be manufactured and tested

-Task (decing system) a simplified curved leading edge (L = 400 mm, W = 200 mm appro
embedded decing system shall be manufactured and tested

2 | In task 2, mentionis made of demonstrating resistance to impact/damage. Are there sped
tests/impacts that are envisaged, or is it up to the coordinator of the project to propo
something?

In task 2 it’'s stated that the functional
after damages | i ke scratches or hail i mp
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resistance to impact. Typical dimension of small damagesed by hail impact (BVIBBarely
Visible Impact Damage) on aeronautical structures are with an indentation -af u@

On the one hand, it is mentioned that the proposed solutions shall ensure
integration/embedding of the desired system and/oof the functionality into the composite
material constituent of the aeronautical components. On the other hand, it is also mentior
that the new graphenebased material (GBM) will be coupled with the epoxy and aluminum. T
question is if the new GB shodlbe applied as a coating (by spraying) or a laminated layer. W
is the desired application method?

The object of the call for proposal is to investigate possible advantages of GRIn(lefire
barrier, water absorption barrier, lightning strikeggnd its best way of application in th
aeronautical structure. So in some cases the material could be used as coating or extern
(e.g. deicing or lightning strike protection) in other cases it can be integrated as additive i
thermosetting regin of composite material of the structures.q.fire barrier or water absorptior|
protection). The applicant thé best way eta) exglait tthe
potentiality of graphene for all or part of proposed applications.

For the de-icing application, the new GBM (as circuit) should be an intermediate layer of
final sandwichstructured composite. For the lightning strike protection, the new GBM should
the outer layer. In Task 6, it must be demonstrated the multifunctionaly the de-icing system
(de-icing/lightning strike protection). Can you clarify if it should be a multifunctional layer o
multilayer composite in which each layer has a specific functionality?

See answer #3

In addition: According to the peculiaapplication, the GBM can be integrated in the structure
additive of thermosetting resin or applied as external layer. It degengon the
capability/knowledge of the applicant to select the best way to exploit GMB potentialities.

To what extent dothe control systems for the deicing module need to be developed?
Our need is to investigate the potentiality of GBM foridimg application and also its integratic
in a real aeronautical structure. For this reason also the control system has to be develg
order to allow: activation / deactivation of diing system, power regulation, monitoring of tl
reached temperatures to avoid overheating of the structure.

On
sizi

Topic: JTHCS22019-CFRO-AIR 02-79 ¢ dDevelopment of FEM fastener parametric/adaptab
ng toolincluding EMC impact, and manufacturing and EMC/LSP testing of demonstrators"

1

Do you have a standard for DEOL and HIRF tests? If not, do you have any estal
requirements: frequencies, parameters to evaluatetc.?

Basic standards and requiremenptaced on demonstrators and both the CHR&al and the
CFRECFRP joints are governed by requirements and recommended practice applied on a
part of the EV55 aircraft (CNP demonstrator). Detailed description of the tests will be discuss
the deliverable BB-3.4.27. The main objective is to confirm compliance with certificat
requirements described in €3 (23.867, 23.1306, 23.1308; requirements applicable for
demonstrator). All the tests (frequencies, test waveforms, levels of cur@mdsfields, etc.) sha
be in line with standard acceptable means and practices described in: AMB62AMC 2€158,
ARP 5577 (ED13), ARP 5416 (EID5), ARP 5412 (E83), ARP 5413 (Ef1), ARP 5415, ARP 55
(ED107), AC 2407, AC 2436, AC 2458, AC 2053.

The required outputs will be in line with a standard scenario: current / voltage transients, reg
E/H fields, damage evaluation (severity and type of damage found on a test subject), etc.

On

aerodynamic analysis of a compound helicopter demonstratoré

Topic: JTICS22019-CFRO-AIR 02-80 ¢ dinnovative flight data measurements to support the

Gall

: H2026CS2CfP162019-01 - Q&AReleases Page49of 73



Clean Sky?2 e

S Clean Sky 2 Joint Undertaki

Question / Answer

1 | Are there any specific aerodynamic requiremerfts the flight test instrumentations?

The systems installation shall be as fiotiusive as possible from aerodynamic point of view 4
without impacting the structure. Depending on their position, some sensors may be inges
blown by air openings. To avoid this, the partner shall prottderelevant information regardin
the risk of sensor snatching (example in case of adheswsor:force/pressure for ungluing
acceptable temperature range and moi sture
to the volume, weight anaviring minimization has to be provided and will be considered for
selection of the system to be developed.

2 | The call foresees the measurement of the velocity components at different positions on the
aircraft. It is not clear from the call if the measurement needs to be performed on the helicog
surface (sheasstress vector at different positions on the lieopter solid surface) or away fron
the surface (velocity vector in free air at a specified distance away from the helicopter g
surface). The distinction is important with regard to the intrusiveness of the measurem
system. The sheastress vectorcan be measured with surface instrumentation but the veloci
away from the surface cannot.

The velocity components need to be measured away from the surface, in the free air,
interest lays in the generation of velocity cartography that feeds the different elements.
On the contrary, the pressure data neediieextracted from surface measement.

3 | Furthermore, it would be of interest to know if the complete measured data needs to
available in real time within the flight test instrumentation. This does change the requireme
regarding the bandwidth of the proposed measurement system
No real time monitoring is requested for this instrumentation; onlyliofé.

4 | Number of probe:

0 {dzOK SELINB&aaA2y dGon LINRO6S& RA&AGNAOdzIS
probes on each side or 30 probes for the both sides?

b) HowYl y& LINPo6Sa I NS NBIldANBR o6& &dzOK SEL
intermediate cowling?

c) For inflow characteristics, how many sensors of each kind (velocity components and pre
level) are required?

d) For velocity components of the egtnal air flow, how many sensors are required?

e) How many temperature and velocity sensors are required for the mapping (12 probe
each)?

f) In summary, how many sensors of each kind (velocity components and pressure level
expected for the whole poject?

a) Inner and outer sides for the left and right vertical fins.

b) 5 rakes of 10 probes are our previsions.

¢) Our guess is 3 rakes of 12 pressures probes for skin measurement and around 25 velocit
for volume characterization.

d) Our guesss 8 azimuthal stations with 6 radius stations, upstream and downstream of le
rotors.

e) 12 for each.

f) A rough order of magnitude ROM is 1000 pressure and 150 velocity probes. Flexib
installation is of paramount importance: the probes Idoas may be modifiedduring tests
depending on the investigations and all the addressed areas may not be invest
simultaneously.

5 | Instrumentation: The topic mentions to produce and deliver ron-intrusive instrumentation
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able to be used for flighttest. Some solutions exist already for instance the patented 0
CaptiFlex iww.le-captiflex.fr) that was already tested in flight. Should be these included in t
proposal?
If it is compatible with helicopteenvironment (vibrations, interaction with hot exhaust gas), it (
be proposed.

6 | Flight duration:
a) How long is the maximum duration of flight?
b) How many flighs will be performed each day? For the flight campaign?
¢) How long is the flight testampaign?
a) max 2 hours
b) 1 flight/day
¢) The presented planning includes the end of the test campaign: M+36

7 | Synchronization: What is the clock feynchronisatior?
We rely on the standard FTI clocking. For frequency up to 512 HZ, the recduwlatgn is the
whole flight test duration; for greater frequencies, the recording duration can be limited.

On Topic: JTCS22019-CFP1AIR 02-81 - "Active Flow control on Tilt Rotor lifting surfaces"

1 | On page 254, itis written :
G¢KAA & eeffeldtkiB. reklic&iRrder model to be implemented through the use of U
Defined Function (UDF) into the CFD solver, shall be yet available at the Applicant (with prg
YSGK2R2t 238 @FfARFGAZ2Y 0 YR FLILXASR G2 GK
Can you please reply to the following questions:
a. Is a specific solver mandatory to bid, or can the bid put a solver forward?
b. If applicants have synthetic jet effects, momentum sources, and models for ZN
devices, which are demonstrated for other aregand also have CFD solvers demonstrated
tilt -rotors are they allowed to bid?
C. Even if the abovanentioned sentence is poorly worded and unclear, | am concerned t
unless an applicant has demonstrated tiibtor wings with ZNMFs is to be excludeth other
words, if an applicant has not studied that very specific combination of flow control and wing
the past, he/she will have no chances of a successful bid. | believe that this sentence shou
removed altogether since it may be photographic tertain preferred applicants. Paragraph 4
the call with the skills and capabilities required is more than adequate.
a. There is not a request for a specific solver. The applicant can use any commercial soft\
in-house developed tool. The ordynd obvious constraint is the capability of the solver to man
compl ex geometrical configurations with t
to specify the solver characteristics into the proposal.
b. Yes
c. The quoted above sentenceh a | | read: “This synthetize
implemented through the use of User Defined Function (UDF) into the CFD solver, shall
available at the Applicant (with proof of methodology validation) and it will be then aptdi¢ue
specific problem of the Tilt Rotor ."” It
approach to a Tilt Rotor configuration.

On Topic: JTTS2019CFP1AIR 0283 ¢ dnnovative weight measurement system for Tilt Rotor

applicationg

1 | What are the weight ranges to be considered, i.e. minimum and maximum weight to
measured?
The range to be considered is from 1500Kg to 9000Kg. Considering also the different st
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which during assembly weights will be record&tie accuracfor each cell must be within +1Kg
2 | What are the dimensions of the aircrafti® it possible to receive a drawing showing the relevg
geometrical sizes in top view and front view?
Length14800mm
Width 12500 (no blades considered)
Height 6200

For reference only attached drawing AW609 3 Views

3 | A question regarding the industriadite: Where is itlocated?

The Leonardo Final Assembly for experimental Airésaftanagedboth in Vergiate andh Gascina
Costa (20km distance). The fiiséte is not decided yet.

4 LYy GKS 3ISYSNIf NBIEHXNEYEYGIKES BRNOBENXGSLE
w I Oinformatian cénderning the precision expected on the calculation of the center
gravity?

W 00 2 KFG Ad GKS YFEAYdZY SNNRBN SELISO0 S
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horizontal plan and on the verticahxis?

The maximum error of the calculation of the center of gravity is associated to the tolel
accuracy of each cell (+1kg) already stated in the last communication. The result of
calculation of the CoG must be expressed in mm.

5 | Regarding the type of weighing system :
w L0 2 Aff GKS 6SAIKAY3I &e &l seyOubobtheyroundR R
w If&hé system is embedded, who is in charge of civil works?
1 a) Embedded
1 b) Leonardo on the basis of weight measurement system manufacturer indications
6 | Question regarding the helicopter :
w o 2 KFG Aa Ada FLLINRPEAYFGS Sywie ¢SA3
wb) What is the approximate distance between front and rear landing gear?
w 00 ¢tKS R20dzyYSyid YSyidAazya | NBLSIFGFOACT
intrinsic error on the total load.
What is the precision expected on the total load?
1 a) Empty weight: 5966400Kg MTOW: 8165 Kg
As stated Aircraft weight will be monitored during the different assembly phases
1 b)Approx.distance is 5696 mm
1 c) As a consequence of the requirement for each cell, will Hkeg/on the total
On Topic: JTICS2019CFP1IAIR 0285¢ a5 S@St 2 LIYSyd 2F | Ydzt GAF

I SNPAGNHz2OGdzNBEaE FaaSyofées aaAadSR 08 ySdaNI f

1 LA AdG LRaarofsS G2 aLISOATE Ay Y2NB ?Whkiinhodels
are expected?
Deliverable 3.2 is the support and concurrent to be provided to Topic Manager fo
development of the 3D models of the aircraft section/parts that will be used in relevant use
where mixed reality application is foregeéstructures, wiring, etc.).
Design of 3D model is under Topic Manager responsibility.
2 | What is expected at point 4.0 Special skills, Capabilities, Certification expected from
Applicant(s), as:
Proven experience in aircraft assembly process?
It is not a mandatorgpecial skill.
Leonardo’s technicians has the experienc
able, just to understand the requirements
On Topic: JICS2019CFP1AIR 0286 ¢ dDevelopment of equipment for composite recyclin
process of uncured material
1 | About the methods for Fiber Areal weight and fiber orientation distribution (task 1.4):
a. Have these measurements to be done on-aured specimens? If yes, have they to
performed only one to time to qualify the developed process and equipment used on a spe
prepreg system? Or the measurement has to be done on each batch of recyunbgérial, test
can be performed on a single cured panel obtained from the batch?
b. Is it necessary to measure Fiber Areal weight and fiber orientation distribution on ling
un-cured material?
a. The measurements have to be done on uncuredycled material, one time for each bat
produced
b. The FAW and fiber orientation measurements can be ntagth on line andat the end of the
Call: H2026CS2CfP162019-01 - Q&AReleases Page53of 73



Clean Sky2

* X %

S Clean Sky 2 Joint Undertaki

* %
*

Question / Answer

recycled process depending on the method used by the applicant

2

In task 2.4 it is required production of 500sm at TM site. Where is TM sWéIPTM provide to all
scraps to obtain 500sm of recycle material in a reasonable time to comply with the
schedule?

TM site is located in ltagtPo mi gl i ano d’' Arco (Naples). Y
material at TM site will be provided by TM to the applicant in accordance with the ag
schedule.

What is the tolerance orfiber orientation?

The fiber orientation tolerancechievable depends on the process that will be developeq
applicant and will be jointly agreed during the activities foreseen in the call. A reasonable v:
be confirmed is +5°.

What is the prepreg areal weight of uoured material?

The FAW dthe prepreg scrap material that will be recycled is about 200 g/sgm.

I 2y OSNYyAyYy3 LyuStftsSOldzZf t NRLSNI& NBfIlGSR
confidential content of this additional information, it will be necessary to sign\on-Disclosure
Agreement (NDA) with the Topic Manager Company. Questions concerning the confidential
RSt AOSNBER gAift 06S KFryRftSR Ay I RSRAOIGSR

lt’s needed t o cont acnmailto: InfeCalGFP2010Fl@deansky.eu t

Regarding Working flow not exceeding 8h, which are operative steps included?

The 8h period covers all the steps from the defrosting of scrap maigpiab the final recycled
material to be immediately used or put into refrigerator for future use.

What is/are the exact patent(s) mentioned in the call?

ES 2367211

Is there a defined fiber orientation direction for placing the uncured scrap irttee machine
before cutting or is the scrap placed randomly distributed into the machine (so the machine
to detect and online calculate the distribution and cutting or has to turn the scrap)? T
question should clarify the flexibility of the cutting nit and assure (if necessary) online mappi
performance.

I n order to obtain the “CFRP chips” with
different cutting steps of prepreg scraps have to be considered. To facilitate this operation
be convenient to perform firstljransversecutting respect to fiber direction to obtain 8 mm wid
longer strips and then to cut them in smaller pieces (about 50 mm). So scrap materials h
arrive to the first cutting equipment with fiber direction perpendicular to cutting blades.

system las to be capable at least to detect scrap fiber orientation in order to verify the a
requirement; could be a good solution to have a system capable also to turn the scrap if n
For the first prototype, a uniform feed madeanuallyby the operatoris allowed (removal of th¢
separator and aligned arrangement on the table of the scrap with a dedicated device).

What is the consolidation process of the created material?

The scrap material is a thermoset type prepreg; recycled material wilbbsolidated in autoclav
(180 °C and 6 bar pressure) by TM and coupons will be extracted and tested by the Applicar

10

What is themain the fiber orientation of the scrap? Out what kind of fabric is the scrap of? |
unidirectional tape?

The scrap ia unidirectional tape of different geometric shapes.

CGall: H2026CS2CfP1602019-01 - Q&ARelease Pageb4of 73


mailto:Info-Call-CFP-2019-01@cleansky.eu

Clean Sky2 *ad

S Clean Sky 2 Joint Undertaki

Question / Answer
On Topic: JTCS22019CFP1AIR03-07: "End of Life (EoL) for biomaterials"

1 | The description of the proposal is focused on thermoset polymers. In any case thermopl
materials arementioned in the document. However, in the background section, the pictd
below about thermoplastic polymers is shown.

Do we have to take into account both thermoset and thermoplastic materials or o
thermosets?

Most plastics

PE, PP, PS, PVC,

PET, PMMA, PU

PA,

Figure 1: Recycling of bioplastics, their blends and biocomposites:
A review |Azadeh Soroudi Ignacy Jakubowicz

The focus shall be on bammpositescomprising of natural fibers and thermosets based (partly
completely) on renewable resources. The picture (Figure 1) should only illustrate different pc
families in a general way. However, the doimmposite material can possibly be part of a saiuiw
panel with thermoplastic foam core. A comprehensive -Emhcept for a whole sandwich (sk
laminates and core) would be good but not mandatory. However, main focus shall be th
composite material as described above.

2 | Intask 5, it is said that the best solution will be provided in a scalable demonstrator. Does
mean that we have to
a) Manufacture a full scale demonstrator with the corresponding test matrix
b) Only manufacture a flat or curved panel of 1sgm Wwito test matrix
c) Or produce the recycled scrap in a higher scale and provide this to the Topic Manager?
Task 5: Evaluation of full-scale demonstrator and LCA data collection
The EoL methods with the best outcome shall be demonstrated on basis of a scalable demonstrator. A
possible demonstrator could be a flat or curved panel with the size of 1 sqm. The final nature of the
demonstrator shall be agreed with the topic manager. Part of this task is the collection of necessary data
for LCA.
The demonstrator will be provided by the topic manager and the applicant shall demonstra
technologies developed in the project by meangto$ demonstrator. The demonstrator will be
flat or curved panel based on bammposite material (natural fibers, bjmolymer and optiona
sandwich core material, decorative film or paint, fire resistance coating). The detailed nat
the demonstrate panel will be agreed between applicant and topic manager within the pro
The size will be more or less 1sgm.

3 [¢CKS &a02L) aleéea ax G2 dobIdréEQ)df eitieOoknynhly2used §i

fibers (flax, hemp, kenafetc) orbioNBS &aAya 2NJ 6020 K®é¢ [ 2dzxZ R &2
that are valuedVould you include technical materials such as PEEK, PPS,...?

The focus shall be on bammposites comprising of natural fibers and thermosets based (part
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compl etely) on renewable resources. The
several suppliers. It is not planned to use thermoplastic matrices. Technical thermose
common epoxy resins as matrix for the natural fibers could be an option.

In task 4, the most promising EoL will be tested. How many methods could be seledté¢ul?
manufacture the coupons? And what technology will be suitable for obtain them? What will
the coupons dimensions?

The number of methods to be tested in taskshall be agreed between topic manager g
applicant during the project based on the outcome of the previous tasks. If only very few p¢
methods (e. g. three or less) will be identified all should be experimentally tested. If a big n
of possiblemethods will be identified only the best ranked ones should be experimentally te
to limit the number of experiments.

The topic manager will provide the applicant with coupons manufactured by using the ma
mentioned above with several technologidi&e resin infusion or compression molding. T
number of different materials will be agreed to limit the number of coupons and experiments
necessary amount of material to be provided by the topic manager for the experiments W
discussed but theotal amount is limited. If the applicant has the knowledge and technolog
manufacture own biedbased composites based on materials advised by the topic manager it \
be a good option to increase the number of specimens. The dimensions will be atpeedding
on the test plan, typically small specimens like used for mechanical material testing specime

In task 5, how many methods will scalable? Who manufacture the demonstrator (s)? In the
that the applicant must manufacture it (them), what technology omanufacture is
recommended?

At least one (the most promising) method should be demonstragettiitional methods will be
discussed depending on the results of the previous experiments on coupon level
demonstrator will be agreed with the topic manager. The topic manager will provide the app
with a demonstrator manufactured by using the maals and technologies already mention
(natural fibers, biebased thermosets, compression molding or resin infusion). If the applican
the knowledge and technology to manufacture own -bimsed composites based on materi
advised by the topic mamger it would be a good option to have additional demonstrators.

On Topic: JICS22019CFP1AIR03-08: "Disassembly and recycling of innovative structures ma
of different A-f A | £ f 2é a4 ¢

1

We would like to get some clarifications about TaskIBCA datacollection and analysis:

a) Must the applicant conduct LCA and calculate selected indicators for the EoL opera
apart from collecting the Life Cycle Inventory data of those operations in order to provide th
to the Topic Manager?

b) In the eventthat environmental indicators must be calculated by the applicant, are there g
recommended LCIA methodologies to be followed to make project results consistent
activities of the TA Ec®esign?

a) The LCA calculation will be done by the ECoOTECH Ppajeers and in comparison to it
available info. The goal of this tas
coll ection sheet?” (DCS) t hat wi || be
guantified informationfor the environmental effiency (such as involved energy, materi
consumption, waste.) of the developed technologies (recycling methodolaogjg,).

b) The environmental indicators will be calculated within the ECOTECH project and corn
to these of other advanced production meitiologies.

On Topic: JTCS2019-CFP1AIR03-09: "Scrapping of carbon reinforced thermoplastic materiéls
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1

Is the NLR aiming to a better scrapping procedure or an additional, fesapping process?

The main aim is to find/develop a scrappiprgcedure which can transform rejected or End of |
(EoL) thermoplastic products to a material form suitable for a compression moulding pr
Targeted fiber length is 50 mm and the scrapping procedure should also decrease the la
thickness downd 1 or 2 ply thickness.

Assuming that the NLR accepts a pgwbcessing step: is it possible to reserve budget f{
KFNRgFNBK 62dz2NJ SaldAYlI A2y A& Foz2dzi mnnice

From the question it is not fully clear if the pgwtbcessing stepmentioned is replacing the
compression moulding process or if it is complementary. The main aim is described in the
on question 1 but if the (additional?) peptocessing step is compatible with the compress
moulding process it could be consider Additional costs on hardware should be part of
mentioned CfP budget.

Is there any inhouse LCA software / capabilities?

LCA software and capabilities are available within the ecoTECH consortium and will be per
by the existingconsortium. The relevant LCA data needed from the applicant as input for th
analysis will be communicated to the applicant.

Is it possible to globally reveal the anticipated test matrix for the CM panels?

The final testing matrix will defined ioollaboration with the topic leader and it must K
anticipated by the applicant that it at least includes static mechanical tests (tension, compre
OHC, OHT, Flexural bending (tbd), ILSS (all tests minimal six specimens)), ultrasonic in
cross-section analyses by microscopy, fiber volume fraction, DSC (crystallinity, glass transiti
melt temperature).

We would like to know if there exists any special interest or preference of scrapping proceg
the tooling used. We can propose ourest but we would like to make sure if it is expected
specific one.

There is no preference for a scrapping process. The scrapping process will be selected base
ecological footprint (energy consumption, use of chemicals, outgassing etc.) aadreé the
guality of the output materials (scrap) and ability to use the scrap farseeby compression
moulding.

CGall: H2026CS2CfP1602019-01 - Q&ARelease Pageb7of 73
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V. Engines ITD

No questions received
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Question / Answer

On TopicJTICS22019-CAP10SYD1-16 - & - Innovative processing for flight practices improvemént

1

The Call states that "pilots should have on board a better understanding of the stakes of
current mission and all the controls to improve the adherence to the intended mission", cq
you please clarify what it is mean by "adherence"? Should the system consider diffe
alternatives and how they relate to the airline's policy or focus on the fiuggnerated flight plan
and consider deviation therefrom in terms of time, route and fuel? We @rstand "adherence”
not to mean regarding ATC instructions, which is the typical sense of the word.

We understand "adherence" not to mean regarding ATC instructions, which is the typical sg
the word” : under st andi n gomplianceaoo airline flight, policies
flagship, charter, premium airlines have different prioritizations between direct costs, punctd
passenger satisfaction, green image. The system should consider different alternatives a
they relate to theairline's policy, one of them being the first generated flight plan.

The Call does not address how the information is relayed to the pilot and focuses on analyg
previous flights to derive potential optimisations for future flights. Could yqiease confirm
that the interface with the pilot and the relay of information are out of scope of the Call?

The interface with the pilot in the MMI sense and the relay of information are indeed out of §
of the Call.

Could you please clarify theemporal scope of the application of the software prototype? TH
Call mentions the reatime prioritisation of flight plan revisions sent to the pilot, but describg
the strategic functions for flight management and flight plan generation. Should the tbel
used to generate information for the pilot before the flight (i.e. during the strategic/ptactical
phases for flight plan preparation) or instead to inform the pilot about retne (tactical)
changes, e.g. regarding eoute speed adjustments?

Concept is primarily to derive offline potentiaptimizationsfor future flights based on dat
analytics of past flights. But the results could be used during execution of a specific fivgbil:s
for instance, way ahead of approach and landing, if,lateould the pilot consider adjusting th
aircraft speed right away or wait for an ATC generated short cut in the end becaus
statistically known that on this specific destination airport this kind of ATC request is cammo

The scope of the topigvork identifies that the work will allow one to: "Define data engineerin
and big data analytics processing to identify and propose to pilots mission optimiza
actions”, what it is meant by Optimization actions”, and relative specifically to what, plsa?

Optimizationactions are the pilot actions allowing to recover time, gain on fuel consump
avoid turbulence areas (performance items for punctuality, direct costs, passenger satisi
respectively).

On

WG antenna$

Topic:JTICS2019CFP165YS 047 - dNew efficient production methods for 94GHz (and)

1

Do we need to comply with some industrial standards or rules (available or in discussion) fo
antenna array manufacturing?

Not necessarily.

It is stated that electronics for bearsteering is not a primary focus of this project. What shou
then be done in case of integrated electronic phase shifting elements (e.g. irises) inserted
the antenna array structure? Should we create the antenna array structure as we would H
these elements? Do we need also to find a technical solution for the biasing lines in ordg
control the integrated phase shifters?
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The future product in mind is an antenna with integrated electronics, e.g. phase sh
transceivers, amplifiers et¢lowever, this particular project focuses on the manufacturing of
antenna part. The antenna must therefore be designed to allow for integration with electr
even if these parts shall not be included. The basic idea of the project is to accompbsh
effective building practice and manufacturing method for this kind of antennas.

LG A& YSYGA2ySR OKFG GKS FyuSyyl YIFGSNRL €
provide a range of the admissible thermal conductivity?

An active antenna with electronics will produce some excess power and heating which ne
be transported away by means of some cooling devices. The antenna must therefore
thermally isolating. “Good ther madmew@londugdg

On

flight Connectivity"

Topic: JFTCS2019CHP10SYD1-18 -"Lowprofile/ drag electronically steerable antennas for 1r]

1

In WP4, is it expected that the WP1.4.4 partners will make antenna performance measuren
(Sparameter, radiationpattern...) when installed on the aircraft for the testing phase?

Ideally measurement should be made in an environment representative of an aircraft instal
for example on a curved ground plane with a radius similar to a commercial air transpoaftai
but measurements on an actual aircraft aret mandatory.

On

gas discharge from pressurized vessels

Topic: JICS2019CP10SY D1-20 -"Innovative high flow rate constant pressure valve for ine

1

The topic description mentions the need fdwo valve designs: one directly integrated in the
pressurized vessel, and another externally attached. We wanted to ask:

a) If the vessel design will be provided, and if the vessel themselves will be provided for tes
b) If there are any features of theessel which are presumed to be of critical importance for t
valve design

c) The material(s) of which the vessel is made of, and, specifically, of the port to which the
is supposed to be attached

a) Yes, the necessary details of the veskdign will be provided, especially regarding
interface requirements. However, the applicant shall procure own vessels if necessary f
purpose of development testing.
b) The pressure vessels have a metallic boss. If the applicant presumesdesggelfeatures ta
be of critical importance for the valve design, the applicant shall address this in the propos
TM will discuss details during the project.

¢) The boss, which includes the valve port, is metallic.

Weight of the valve: whilehere is a clear indication of the storage pressure and temperature
is only mentioned that the valve must be "lightweight", without any indication of a weight lim
Is there any? Or is there any weight reduction target with respect to a standard deaig

Standard industrial designs which meet most of the functional requirements weigh >10 k
criteria for the innovation of the valve design are reliability as well as light weight design. Tk
no fix weight limit for thevalve;however the TM targets an approximate final weight of 1.5
The less weight the better.

Material of the envisaged valve: the topic description mentions "even noretal” materials. Is
this a suggestion or a requirement? It is mandatory to considen-metal materials?
Prototyping cost may be very different

Nonrmetal materials shall be at least considered, to achieve a weight optimized design.

Output pressure: constant pressure is indicated as a required achievement, but is there a t{
in terms of the pressure level (or its order of magnitude)? Are we speaking of 10 or 100

QGall:
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downstream?

A detailed specification will be provided by the TM at beginning of the project. The downs
pressure will be less than Bars

Testing: one of the tasks (Task 4) is about verification tests and performance assessme
there already any testingprotocol in place?

The applicant shall develop the testing protocol, supported by the TM. One part of the testg
performed is covering aviation and system design specific requirements. These can be d
from the specification which will be provided by the TM at the beginning of the project
example, discharge tests under environmental conditions (temperature, humidityiesn
pressure) or shock and vibration testing according to-IBO. The applicant shall perfor
additional tests which he deems necessary to ensure reliability, safe operation and perfor
of the valve.

Fire detection and suppression system aedvironment for which the valve is to be designe
we wished (if possible) to have some more details regarding:

a) The actual extinguishant/suppressor: water mist driven by pressurized inert gas or w
mist and inert gas acting together?

b) The erogaton: is the system a deluge system or does it act in control mode?

c) The target volumes: which is the indicative order of magnitude of the size of the volume
be protected?

d) The detection system: which kind of detection system is foreseen?

a) The specific valve of the call is intended to run with inert gas, namely nitrogen.

b) System details will be shared by the TM within the project, if necessary for developmen
c) The system is intended for use in Class C cargo compartments.

d) Thedetection system is fully independent from the suppression system, thus the va
triggered independently.

On

Topic: JICS22019CP10SYD1-21 -"Grey water container with reduced biofilm growth”

The Background section of the topic specifies thatt KS a4 Sf SOGSR YSiK
LINBOSYy A2y &KFEf Fdf FAf{ G(KS ALISOATAO NBIj
wS@ Dé¢d 2Aff (GKA& R20dzyYSyd oS YIRS | @F At
the call is closed?

RTCA DO 160 Rev G describes procedures and testing standards which are required fo
applications. As this document is under copyright protectiom TopicLeader cannot make thi
document available. However, it is a document that is publicly abailagainst charge.
Some relevant requirements with respect to the call will be (not complete):

- Compliance of materials with FigmokeToxicity (FST) requirements for cabin application
- Survival of temperatures betweeb5°C to +85°C

- Operation in a temperature range betwee#0°C to +70°C
- Resistance against certain fluids that occur in aircrafts (e.g. Jet Fuel, Skydrol, disinfg
cleaning agents)

- Demonstration of shocks&nd vibrations resistance

A detailed specification will be provided during the project.

The topic description mentions strategies to reduce biofilm growth. Is the topic manager wil
to explore combined strategies to reduce biofilm growth, eradicate biofilm that mig
eventually be formed and address antimicrobial resistance development or the topig
exclusively on reducing biofilm growth?

The objective is indeed the development of container in which the growth of biofilm is preve

CGall: H2026CS2CfP1602019-01 - Q&ARelease Page6lof 73
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The subsequent cleaning of the container or elimination of existing biofilms e.g. by me
cleaning agents, disinfectants or by mechanical abrasion/rubbimgtisvithin the scope of the
call. However, the prevention may be achieved by different meaosie of which are given g
examples in the call text.

As precised in the call, a grey water container as to be designed in the project, in ordg
choose the best process to achieve it, it is necessary to have more information about
dimension and the shape of the container. Do you habat information?

The envisaged grey water container will have a volume of approximately 0.6 up to max. 2.0
For the preliminary design within the scope of the project a cylindrical shape of the contain
be assumed.

However, the selected manufacturing mettodhould not be limited to cylindrical shapes. To
more specific.: The methods and manufacturing processes should be suitable for more ¢
shapes of the container that make best use of the installation space.

A step to demonstrate feasibility angherformance of the developed materials and processes
required, we understand we need to evaluate different type of biofilm however we we
wondering if we can explore new materials as nanocomposite for instance?

The TM will provide a specification flew test fluids (approximately one to three), that will |
used to operate the container for growing biofilm.
If the applicant needs to characterize the biofilms which grow due to the exposure of th¢
fluids in order to select the most suitablbio-film prevention methods, the applicant
encouraged to do soAfsosee answer to Question #3)

It is not required to evaluate different types of biofilm but biofilm growth with defined test flu
(e.g. containing soap, dissolved and suspended fitipsi).
From TM s point of view nanocomposites cd@

A specific type of biofilm is required (specific microorganisms) to develop the most suitd
coating. Do you havéhat information?

It is not intended tocultivate or define a specific biofilm grown with a specific microorgan
However, the TM will provide a specification for few test fluids (approximately one to ;t
containingsoap, dissolved and suspended impurities), that will be used to operateothtainer.
If the applicant needs to characterize the biofilms which grow due to the exposure of the
fluids in order to select the most suitable Hitbm prevention methods, the applicant
encouraged to do so.

In the framework of this project, is the study focused on the antimicrobial and mechan
resistance capacities of the internal liner of the tamkclusively?

For the specified application only the surfaces on the inside of the grey water container wil
contact with the grey water or the respective tefstl ui d s . This incl udsg
and outlet ports.
However, as part of the general ducation, the materials and the surfaces (outside surface
the container must complwyith RTCADO160 Section 13, Cat. F. (Fungus Resistance). Thi
general requirement for aircraft equipment which is independent from the grey water applic
itself.

The word “Iliner i n t-layer captaimes whicb may $euane sty
however also a monolithic container could be possible. Finally the TM would like to highligk
for demonstration and testing purposes the provision @dmplete greywater container(s
(including any liners, coatings, etfis expected.

Please also refer to the next answer.

QGall:
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7

Should the external layer of the tank be addressed as well, by possibly considering a fila
winding manufacturingprocess?

Please, refer to the previous answer as well.

The grey water container material/outside surfaces must comply with RTCE260DSection 13
Cat. F. (Fungus Resistance). However, this requirement is not unique to the grey
application.

The call isot limited to the inside surface/liner only. For demonstration and testing purpg
the provision of the complete grewater container(s) (including any container case, lin
coatings, etc.)is expected.

The expectation of the TM is that the amant(s) will be responsible for th
manufacturing/procurement of the container. The rationale behind this is that the appl
should have as much freedom in the selection of methods and materials as possible in o
achieve the biofilm prevention.

If the applicant(s) can demonstrate that filament winding compared to other manufacty
process such as injectianoulding, blowmoulding, etc. is the most efficient and econon
process for manufacturing the container or the container shell, the Tivhbageneral objections
(Note: the volume of the container is approximately 0.6 up to max. 2.0 liters)

¢CKS (2LAO RSAONALIIAZ2Y YSylGAzya OGKFG adK
containers with enhanced biofilm prevention performance f®@ SY 2y a G NI G A 2y €
send us the design of the proposed containers? We will need to prepare mould with any sp¢
shape or size for the demonstration. Moreover, the project should consider the scalability of
coating/surface treatment or woull be enough with having the container?

The TM will provide the design of the envisaged container. For planning purposes in the pf
phase the applicants can assuraevolumeof approximately 0.6 up to max. 2.0 liters. For t
preliminary design within the scope of the project a cylindrical shape of the container w
assumed. However, the selected manufacturing methods should not be limited to cylin
shapes. To be ame specific: The methods and manufacturing processes should be suital
more complex shapes of the container that make best use of the available installation spag
capability should be demonstrated within the scope of the project.

In the Questions and Answers document (first release), it appear that in accordance with R
D0160 Rev G, some requirements are:

a) Survival of temperatures betweetdb5°C to +85°C

b) Operation in a temperature range betweed0°C to +70°C

This means that theapacity of the materials for biofilm prevention should be demonstrated
these temperatures?

The survival temperature scenario means that the equipment (in this case the entire grey
container) may not be damaged and must be fully functional again, once the temperat
increased to operational temperature. (Specific temperature profildisbei defined).

The operational temper at ur e -time eperating tempdratucg
c o n d i )tmeamgthat’'the equipment must be fully functional in this temperature range.
In the latter scenario the functionality of the matals for biofilm prevention and for the grey
water container itself should be demonstrated.
Note that the temperature requirements stated above are typical examples and the ext
limits. The TM will clarify the exact test procedures during the projedtvaili support the tests.

10

Within the project, the biofilm growth prevention capabilities and the main requiremen
should be assessed at materials level (some coupons or specimens) or it would be requir
test the efficiency and performances dlie final container?

QGall:
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The Dpic manageexpects the definition and development of metrics/test procedures for bio
growth evaluation; Furthermore, possible different methods for biofilm prevention shal
screened or they shall at leabe benchmarkedagainst state of the art methods for biofil
prevention as well as untreated surfaces
met hod” . T hamasbenchsnarks esleuld ais@ isclude durability tests under differ
environmental coditions. From the dpic Managerpoint of view these screening arevaluation
activitiesmay be conducted with coupons/specimens. The coupons shall be of appropriate
and size.

The efficiency and performance of the final container which makes useeofdentified best
technologies and manufacturing process (based on the previous investigations) shall t
demonstrated on component level (the final container).

11

About the specifications of theontainer:you said the consortium would have much freedom
its design but interface and envelope would be established alongside the topic leader ([
Aviation). | guess this is also the case for selected materials and manufacturing technig
What about thesize?

A similar question was asked in a previous Q&A session.

The envisaged grey water container will have a volume of approximately 0.6 up to max. 2.0
For the preliminary design within the scope of the project a cylindrical shape of the contdih
be assumed. However, the selected manufacturing methods should not be limited to cylir
shapes. To be more specific: The methods and manufacturing processes should be suit
more complex shapes of the container that make best use ofrtstaliation space.

12

Will the topic manager give access during the project duration to detailed internal d
regarding grey water exact composition argiality?

The TM wil/| provide access to a test fIl-y
water i.e. handwashvater compositions. The fluid can be mixed reproducibly for testing purp
in a laboratory environment.

13

Should grey water samples recovery directly from aircraft be considered dpplicants?
Consequently, should applicants consider to perform by themselves analysis of grey v
composition andquality?

If the applicant has access to grey water samples recovery directly from aircrafts, it will be
interesting aspect of the project. In this case the applicant should include the analysis 0O
samples into thavork planin order to learn more aboutariations in grey water composition.
However, the TM cannot guarantee or organize the recovery of samples from aircrafts duri
project duration. The applicant would be fully responsible for taking such samples.

14

Should the whole containerespect the RTCA Do 160, including the internal thermoplastic lir
the selected antimicrobial method and the external layer of the tank (by filament windia®r
should exclusively the internal thermoplastic liner with the selected antimicrobial meth
respect the RTCA Do 16@ particular regarding fire resistancproperties?

In general the whole container shall respect RTCA Do 160. As the compatibility of the liner §
external container is crucial, fire resistance properties should be taken into account for bo
external container and coatings/linings.

15

Inthe{ O21LJS 2F $2N] X GKS ¢lFad] MOPRSAONARLIIAZ2Y
SOl tdzad GA2y o0A2FAETY INBoGK LINBGSYylAzy &Kl
aviation to evaluate the antimicrobial/antibiofilm properties of greywadr containers?

To the DBpicMa n a g leest knowledge there is no such standard. Accordingly, the task req
the development or adaption of suitable procedures and metrics for the evaluation of big
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prevention effectiveness.

16

About the finalobjective of the call, to develop a vessel made of plastic, we would like to kn
if the TM will be in charge of this development and of the implementation of the propos
solutions (with the advice of the partners involved in demonstrating the solutiorm) if the
vessel should be manufactured by other partner.

The Dpic Managerwill provide the design of the envisaged container with respect to dimeng
and required interfaces as part of the detailed specification which will be provided a
beginning of the project. The actual manufacturing of the container/vessel shallitbénvthe

responsibility of the applicant(s)/the consortium. This includes also the costs for Toolings etc
The reasoning behind this is that the proposed solution within the scope of the project IS
limited to coatings of existing containers.

For planning purposes in the proposal phase the applicants can asswolemeof the container
approximately 0.6 up to max. 2.0 liters. For the preliminary design within the scope of the p
a cylindrical shape of theootainer will be assumedHowever the selected manufacturin
methods should not bdimited to cylindrical shapesTo be more specific.: The methods a
manufacturing processes should be suitable for more complex shapes of the container tha
best use of the available installation spac

On

TopicJTICS22019-CFRO-SY $2-58 ¢ "Automatic Haptic System Test Bench for Active Incepto

Can you provide more information about the climate chambers, do we have to purchase
provide them as part of the whole system or will they lavailable at the Topic Leader facilities

The applicant will have to provide (purchase or develop) the climate chambers, which wi
part of the whole system.

2 | In case we have to provide them, can you give more details about it?
Climate chamberswill be used for placing smart active inceptors in real thermal condit
Climatic conditions expected are in the rang@0fC; +100°C]. Climate chambers will allow
maintain temperature in this range during functional tests and during endurance tests

3 | Do we have to introduce all the test benché. both robots, inceptors, etc.) inside the chamber
I't’s not required. Climate chambers are d

4 | What type of experiments or norms for climate testing are expected?
Tests expected in accordance with-DEDG.

5 | Will active inceptor units and the corresponding inceptor control units be provided for t
development and testing of the test bench?
This question is relevant because if the units will not be provided by tbpic leader, significant
additional costs will have to be budgeted for these devices
A Smart Active Inceptor shipset (inceptor + its control unit) will be pralmetopic leader for the
development and testing of the bench. The date and the duration of the loan will be disc
during alignment phase between topic leadard ProjeciCoordinator.

6 | Are two climatic chambers necessary, or is it enough with ovgRat temperature and humidity

increments are necessary?

No specific needs concerning number of climatic chambers. But, the bench shall be able to

the whole of the system and each part of the system independently (electromechanical parts
separatelyfrom electronic parts for example).

- High/Low Temperaturéest: minimum rate of 2°C/minute. No required humidity control by the
norm.

- Temperature Variation test (Caj}:Bate of 5°C/min. For this test, humidity has to be controlle
in order to minimizehe condensation (neither increment nor limit are specified by the norm).
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7

To guarantee maximum versatility on the electronical side, what type of communicat]
protocols are expected from the inceptor ICUs, e.g. only ARINC? What type of connectogoy
from the ICUs to the Control Rack?

Mandatory : A429 / A422 | CAN
Nice to have : AFDX

On the mechanical side, what are the maximum torques and angles for each degree of freg
that the test benchshould be dimensioned for?

Max gripdisplacement : +/20° stroke : 40°
Max torque at griplevel: 30 N.m corresponding to 200N with 150mm at GRP (Grip Refel
Point)

On knowledge list one point is Ergonomics. Does it refer about thst bench the software and
the usability of the system or about the knowledge about the ergonomic of the device un
test?

Concerning ergonomics, the expected knowledge does not really concern the equipment
tested itself, but we expect the applicant to have the experiemdebench dedicated fo
ergonomic equipment such as a side stick or other cockpit equipment.

Obviously, the ergonomics of the test bench, the software and the usability of the syste
have to be taken into account.

10

The project is dedicated only othe test bench itself or the scope off the simulation requirg
external measurement?

The project is dedicated to the test bench itself.
The bench must include its own measurement sensors.
The bench is a staralone equipment and is not connected to aexternal equipment.

On

hybridization"

Topic: JFCS22019CHP10SYS02-59 - "Innovative DC/DC converter for HVDC power sourg

1

Shall the DC/DC converter be isolated?

No, the baseline ison isolated Converter.

2

What are the DC voltage levels both sides of the DC/DC converter?

On Network side: 500veg50Vdc On HVDC Battery side, The baseline is 300\@&0Vdc. Thig
current baseline may be subject to change

Shall the converter provide the same power in both conversion directions?

In source mode, nominal power is 40kW with peak transient up to 150kW ( 200ms )
In Charge mode, the baseline for charge current will be [0;30A]. This current baseline n
subject to change.

What are the filtering standards, norms and constraints tee used for commormode and
differential-mode on both sides of the converter?

On both sides, RTCA B60G will applyOn the Networkside, Internal AIRBUS HVD&andard
applicable foload N24RP0831391 and source N24RP1405848.

Is there any batterycharge profile or operation points?

Converter will use dynamic operations setpoint as input.

Can you clarify the power management laws that you expect? Will the converter take the ad
to reverse itself or will be commended from an external source?

Power converter will offersharge mode, source mode, Halt /Standby mode
Mode change: Converter will gekternal modecontrol and fast autonomous mode control

Can you provide an overview of the PROVEN test bench?

The PROVEN tests bench resume in abilities to perform integration tests with different
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source, power load and associated power converter in between.

8

In the background description, appears that the DC/DC converter shall implement spg
control laws allowing the parallelization of multiple HVYDC sources. This means that the D(
converter shall have a mulport input/output structure or each HVYDC source will be connect
to a different 100 kW DC/DC converter.

There is no multiple port pasonverter, 1 source = 1 converter.

Which is the expected input and output voltage range of the bidirectional power converter?

Already answered in the previous gquestions/answer

On Network side : 500veB50Vdc

On HVDC Battery side, The baseline is 300¥86Vdc. This current baseline may be subjec
change.

10

2 KAOK N’ GKS da! ANbdza RSFTFAYSR | 25/ NEB |j
necessary in order to define one operational topology ablte accomplish the defined
requirements.

AIRBUS HVDC requirements source and I¢&#d0C standard applicabfer load N24RP083139
and source N24RP1405848) would not be prodideat this process step
Converter would be proposed in order to cope wiithush limitation, input voltage ripple, variab
input voltage range, and minimum impedance requiremefin (whenconverter is a load fo
HVDC network) and Zout (when converter is a source for H¢iNOIrk) .

11

The power density objective of th@roject (25 kW/kg). This value is several times bigger th
the actual state of the art. Is this requirement a go/no go specification?

Very high power density is expected for this converter, 25kW/Kg sfrong objective no
compliance tahat objectivewill not beconsideredas a showstopper.

12

In the topic description, the expected efficiency is 99 %. Has this efficiency been defined
particular point of operation?

The best efficiency is expected for nominal power rated @ 40kW. It is exptutgdt low
reduction in efficiency during transient power or during battery charge sequence.

On Topic: JFCS2019-CFRO-SYS 02-60 ¢ dToward a Digital Twin ECS and thermal managem
architecture models : Improvement of MODELICA libraries and usadeeeip Learning technics"

1

Will the Topic Manager ensure enough data for making Deep Learning models?

Yes. A rough estimate of the amount of data that could be available is several thousand.

2

Willeachg 2 NJ|  LJI dDttoméa i @tdeast one Deep Learning model?

No, the first tasks do not deal with deep learning models.

How many models are expected at the end of the project?

Two kind of models are expected to be built for each physical domain (théuidoand thermos
electrical) :

- One physical model

- One surrogate model

Is there a defined set of measurements to evaluate the quality of the models? (Accurac
score, ROC analysis, MSE, MAE, etc.) Or is the partner free to use its choice?

The partner is free to suggest and use the quality criteria which best fits with our g
requirements.

Should deep learning models be compared with otheomputational approaches? (SVM
Random Forest, Bayes, etc.)

A state of the art overview of computational technical could be done to ensure the sel
method is the one that best fits our heat exchanger simulation needs
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6

In case of finding out a noDeep Learning model with better performance than a Deep Learn
one, which one should be integrated in MODELICA?

We will integrate in Modelica platform the model which is the best one.

Should the best model be compared only with existing MODELi@Alels?

Its performance (accuracy, computation time) will be benchmarked with existing Modelica
to highlight the gain obtained during this study

l'd GKS SYyR 2F (GKS RS&ONAIcENseZ NBESA &2 &zNNB a a §
G2 0SS RStAGSNBR (G2 GKS ¢2LIAO alyl3aISNw» 28§
Clean Sky Grant Agreement provisions on IPR. Does it tefarsource code the developers ar
freetolicensei 2 | y@2y S>> odzi GKS ¢2LIAO al yl 3SNI
something be developed with public funds and then be given to anyone without compensati
The latter question would be even more pertinent if the Topic Manager expects an exau
free license(we have encountered such demands in the past).

Does this refer to an Open Source code? But even Open Sdizeresesare stilllicenses

What the topic manager expects is the capability to use the MODELICA source code withot
dependent on any specific commercial software with unknown conditidinsagreement has t
be reached later between topic manager and applicant.

On
Y 2

Topic: JTCS2019CFP16BYS P61¢cd = | L32 NJ / & OHe& Exchimdgér Pefformance 3
RSEATIGA2Y 6AGK RAFTFSNBYG ySs 26 D2t NBT

1

From the reading of the Call document, we understood that the experimental validation of
numerical models will be carried out exclusively dreat exchangers and headers provided

the Topic Manager. Visualization techniques are needed to carry out the validation of
numerical model in terms of flow pattern/phase distribution (asked in Task 5). Experime
works usually employ transparenimaterial reproducing a specific part of the device (e.g. t
header, or the plates in PHE), to allow the flow visualization by means of high speed cam
However, Task 4 suggests to rely on conventional metrology (IR thermography, T+P ser
apparently contradicting what we see as necessary to cover Task 5 appropriately. Shoulg
Partners have the capability of carrying out the visualization analysis? If the case, how the
Manager envisage the integration of any transparent section in the heatkanger delivered tg
the Consortium?

In order to design the transparent window necessary for observation purpose, a prelin
phase of ceengineering has to be builip; the partners shall have to define their needs &
therefore the Topic Manager to adapt the manufacturing to his demand as far as possible.
Task 4 is a complementary objective which goal is to help the topic Manager in develg
“1 i ght” t oiomaadkegentoallysneasweanents with conventional metrology.

Additional information about phase distribution inside the H/X core can be obtained throu
the visualization of the temperature map. In this case, IR thermography would be the sele
technology. However, depending on the proposed H/X design, a simplified protetgpthe

final device may be needed to carry out an effective thermgoaphic study, for example if cor
characterization is needed in terms of heat transfeoefficient. Isthe possibility of employing 4
simplified prototype of the final device contempla&d? Or must the experimental study b
performed on the complete device only?

Yes a simplified prototype can be considered to perform this characterization.

Would it be possible to know the specific HFO to be studied? Or at least to know which H
compatible with them, in order to find the best test benches regarding the refrigerant loop, ¢
to allow for a better cost estimation regarding the pending equifgnt to be purchased to adap
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to the new fluids?

Our main interest is focused on HFO1234yf.
Secondary fluids of interest are HFO1234ze and HFO1233zd E.

The required temperature range for the airside temperature in the low entlQ°C), seems to b¢
far from typical operating conditions of a cooling VCS, at least for inlet temperatures. Is it re
to be considered in the test campaign?

The airside temperature can sometimes reach negative temperatures indeed. So the option
be considered.

The maximum cooling capacity is indicated to be about 10 kW, but we would like to ask U
which level other lower capacities need to be consideredspecially which could be the
minimum where precise measurements are needed. On the other hand, it will asotre the

equipment perimeter to know at which conditions (Te, Tc) the VCS system is expected to s
the 10 kW maximum capacity.

The cooling capacitg generally located between 5 and 10 kW during tests.

In the section of Project Technical Context we see a comment about the importanc
accelerations as an integration aspect of VCS inside an aircraft. In the abstract, there is §
reference to the gravity field, but in the Tasks description we have m#ntified any comment.
Could you clarify up to what extent the acceleration/orientation effects should be considere(
the numerical and experimental campaign?

During test campaign, the impact of gravity shall be characterized and more exastipaist on
distribution regarding the orientation of the header. The same kind of impacts shall be exf
by numerical approach in complement to quantify the consequences of higher accelerations

Concerning the simulations in Task 2, we would like &sk, if there are restrictions o
preferences regarding the simulation tools envisaged for use: either commercial or open so
and the integration between different elements (flow solver, fluid properties, optimizatig
engine)? For the optimization app&ch, is the adjoint method a possibility?

Concerning the simulation tool, StarCCM+ is our commercial most tool but it may proba
limitating for such twephase purpose. It is up to the consortium to decide what is best for
results.For optimization approacthe adjoint methodis envisaged

We understoodthat experiments are not to be performed with CQ2this will only be looked at
in the simulations. Is this correct?

Correct.

We understood that the H/X will be delivered by the topic leader; therefore, the design a
manufacturing of the H/X is not inside this call; is this correct?

At the end of Task 4, three H/X are mentioned. None of them features michannel
technology, is this corre®

That is correctMicro-channel is not addressed in this topic.

10

In Task 4 (and in the capabilities section) the performance range for the AIR performan
given. As a whole vapor compressor cycle test rig will be built, could you please add
remaining performance ranges and levels (pressure / temperature). Wealerstood that the
topic leader already has a test rig on site, could you please share the schematics and rangg
if possible, an image of the existing system, which eventually will be adapted as a result of
project. Compressor, Air ventilation, vads will be provided by the consortium, is this correct?

The purpose of the project is not to build a test rig from scratch but to adapt already ex
experimental vapor cycle to the observation and measurement purpose of the topic leade
return of experience about test rig built by the topic leader cobé shared at the beginning
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the project for adaptations of what the consortium owns yet.

11

What are the temperature ranges for LT HFO and LT HFO in the evaporator and the prg
range in the VCS cycle ?

This range will be determined at theginning of the project for design purpose of the test rig.

12

Does the topic manager want a preliminary work on the optimization of the diphasic distribu
by working with an adiabatic wateiir mixture ?

No, this preliminary work is notecessary

13

Does the evaporation start before the arrival in the distributor or does one work only tak
into account the evaporation in the matrix of the exchanger?

Only evaporation inside the matrix of the evaporator is taken into account.

14

Can the topiananager provide a reference exchanger for experimental studies (DoE

The reference and details about the HX shall be delivered at the beginning of the project

On

{YFEf 1T ANDNI FG ¢

Topic: JFCS22019-CFR0O-SYS03-23¢ & 9 f SMedhddcal Landing Gear system integration f

1 | Is it necessary to integrate the wheel/tyre assembly in the test bench? Can those be negle
by a simulated actuation directly onto the wheel hub?

It will be necessaryo integrate the wheel/tyre as the most direct mean for generating brak
loads and characterize brake/gear leg interactions and brake control laws.

2 | Has the test bench to be able to test both MLG and NLG?

The primary focus is brake/gear lageraction, which is pertinent to MLG. However a second
aim is to test L/G actuation system, hence if suitably modular rig architecture also offe
possibility to install NLG, this will be a valuable plus.

3 | The test bench layout should be thseame as in a real plane? For example, MLG is deplo
downwards, so its fixed to the plane from is upper part. The test bench should respect thg
could be repositioned to simplify the test bench?

The test articles could be repositioned, provided ttra dynamic of brake/gear leg interactions
not affected.

4 | Drop test is considered in this test bench?

L/G drop testing very specific to the shock absorption and is not considered within the sc
integration testing for more electric gear.

5 | Between different runway situations, misalignment of the wheel/tyre with the runway woul
be necessary? For example, variations in kinping angle due to-cmmventional landing or slig
angle due to misalignment between the wheel plane and advance direction
As the MLG architecture foresees a tripiyghe landing gear, the angle between the whe
rotation axis and the direction of motion relative to the simulated runway is significan
brake/gear leg interactions. Therefore the rig should be configurabl® set a misalignment.

6 | Under what conditions is the integrated system tested?

The purpose of the test is simply to check the integration and consummation of organs dy
lifting, or do you want to go further?

We think we can integrate iparticular:

- Taxitest under the tire with track obstacles. The forces will be only vertical, or with a defin
pitch/roll position

- Vertical loading force with a variation of the depression of the damper. Should we take i
account the spring up and smg back? Do you want drop test type tests?

- will the organs be aged beforehand? Should we provide endurance for each member (S
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absorber, landing gear, brake, wheel, tire, cylinder ...)

- do you want to do temperature tests? If yes, which amplitude?

- do you want to test the direction, the return to the automatic axis and the possible locking?
- Testsmust comply with CS25 and DO160?

The rig should not be limited to physical integration but able to test functionally the Electr
subsystenintegration, which is the primary scope.
Endurance/wear can be part of the testing scope but is not the primary one. Equipment us
testing may not be new, but could already be subjected to other previous testing.
Taxi testing is the most interestingspecially if there is the possibility to reproduce differg
terrain characteristics (roughness, low/high friction) for brake system testing.
Retraction/locking system testing should be covered too. Drop test type testing is not cons
as part of thescope.

Testing of environmental conditions per E1®0 is already covered by previous equipm
testing. Applicable regulations include-2%

7 | On which technologies are based the landing gear system developed in other research projs
- Shockabsorber:oleo pneumatic, semi active, ER/MiRuid?
- brake : hydraulic / electric
- lifting cylinder : hydraulic / electric
Can we have the characteristics of the system to predict the power sources (hydraulic and
electric)
Electric LG demonstrator will include a conventional gdeeumatic shock absorber an
electromechanical Brake and an electromechanical retraction Actuator.
For these two, power supply is dual 270V and 28V, DC.

8 | Who will own the test bench at the end dhe project?
Should we provide the data acquisition system and the sensors? Do you need to interface w
standard? What frequency of acquisition do you want?
The rig developed under the project may remain to the consortium who developed it (ndt@
equipment) Specific agreement could be part of the Implementation agreement betweer]
applicant(s) and the topic manager.
Data acquisition system and related rig sensors shall be provided as part of the test rig
acquisition system should be gezably compatible with National Instruments Labview.

On Topic: JTICS22019-CFR0-SYS03-24 ¢ &Power Semiconductor Device module using Silig

Carbide devices for a relatively higihequency, circa 100kW aircraft motor drive applicatiohs

1 | Inverter for propeller or other drive application in the plane?
Other drive applications on the plane, although the module and associated manufact
technology may have uses in propulsion applications for small aircratft.
Note that the power converter circuit isot an inverter circuit and this CfP is about the poy
module, not the complete power converter.

2 | What kind of 3 Level topology is needed?
The power electronic device module will be designed forlewvdl multilevel converter. This wi
be aknown topology based on the output of othengoing work within CS2.

3 | What kind of motor? 3 phase PSM? ASM?

The kind of motor is not relevant to the power electronic device module design, this CfP is
the manufacture of the power electronic module, not the power converter/motor drive itself.
A load power factor of 0.9 can be assumed at this stage.
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4 | Motor max. rpm?

See above- this is not relevant to the power module design. The target switching frequen
given in the CfP.

5 | How is the power module defined in the call? Power module with semiconductors of wh
inverter?

This is an open discussion at the start of the project,ibitial assumption would be one powg
module per converter output phase.

6 | What type of plane is it for? Mission profile? (altitude)

The module could be used in a range of applications. Target specifications will be baseq
existing application data for a reasonably continusteady statdoad.

7 | The background information is referring to a former Cleansky project with discreteltilevel
topology. Can you name the project and should pars of this outcome be reused?

EMINEQa core partner project in Systems ITDeTetailed information will be given at the sta
of the project.

8 | What is the drive applicationPropeller etaxiing orother drive application in the plane?

Yes. This project fecusedon the power semiconductor device module technology, which ca
applied in these and other high power aerospace applications.

9 | What type of multilevel topology is foreseen?

The exact topology of the mulievel power converter will be presented at the firsieeting;the
design requirements for the module are given in the call.text

10 | What kind of motor will be used fodemonstration and what are the key specifications? 3 phg
PSM? ASM? RPM?

The motor topology and type is not really relevant for the power semiconductor module des
indeed fixed, but a threghase electrical machine with an excitation frequencytaabout 1kHz
can be assumed.

11 | Is the AC Input voltage-Bhase 230V?

Assume +270V DC to nominally 230V AC max.

12 | How is the maximum converter power of 100kW defined? Minutes, Seconds?
Continuous operation.

13 | Since the call is only about the power module and not the power converter and the fact thi
should be tested on a given motor drive test bench, is it possible to know what will be
interface to the power converter andf we should use a converter haware andsoftware that
has been developed in a previous project?

This project is for the power module and control will use existing control platforms and sof
that has already been developed in CS2. The interface can be discussed as the project st
current mirrors or optical would be preferred.
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On Topic: THD7 ¢ & Ultra-High Aspect ratio wings

1

The first task of this call (literature review) consists into the identification of the referen
Aircraft and mission. To perform all the other tasks, we will need data about the seleq
aircraft (Cad model, base structural modadicX 0 @ 52 g SingKnto@h® coiisdrtium an
entity that already have these data, thus strongly limiting the selection of the test case to
ones available into the consortium, or we will receive the support of the JU, that will prov
the necessary data to perform theptimization and/or will provide a selection of possibl
target aircrafts with the relative data?

According to the topic, it is expected that the applicant identifies the Aircraft to be use
reference for the design phase. The Applicant is also responsible for the collectio
management of all the data that are necessary for the design phaseseTimight come from
literature or provided by entities either directly involved in thmoject @s beneficiary) o
indirectly supporting the projecie(g. a member of the project Advisory Board as identified by
applicant).

2 2 dz2ft R 0 KBigh AepO G NINI G A2 6G6AydaE G2LAO [ 0OS
FLILXE AOFGA2YEK L& AlG NBAGNROGSR G2 adNI yal

T he “High Aspext ratio wings t @ paunched in line with the CLEAN SKY2 work o\
objectives and program that onHICyS2B0 €L 64
Unmanned Aircrafi/ehicles (JAV) are not treated.
In this respect, relation with the CLEAN SKY2 work prograxpected and considered essent
for the proposed actions.

On

Topic: THD9¢G 5 A A NHzZLIJG A @S ' OUA DS Ct 26 /2y OGNRE F2)

Can you please expand on the experimental campaign? Is it expected to be on a real engin
turbine/compressor? Or, alternatively, can we focus on a representative configuration with
reproducing the complex motion of the engine parts (i.e. rotatory motion?). What are 1
expected Mach and Reynolds numbers?

The experimental validation isxpected to demonstrate at least a TRL 4 level maturity of
technology. The test vehicle should therefore be chosen as being representative of real
environment, also in terms of Mach and Reynolds numbers, and is expected to be perforr
leastat component level (compressor, turbine, etc.) in laboratory environment.

Can you comment on the list of achievements to be respected by the innovative control syst
Is it required a design that tackles all of the aforementioned issues, or po#sible to focus on ¢
subset of them?

Any proposed active flow control concept is acceptable as long as it clearly addresses at Ig
of the performance, noise and/or operability parameters and improvements/benefits target
quantified.

QGall:
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