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Welcome to the Third
“Week of the Young Researcher”!

Two years ago on the occasion of the “German-Russian Year of Science” the idea was born
to invite young researchers from both Russia and Germany to come together and to discuss
current topics of mutual interest. After the great success of the first week in Kazan it was
decided to turn it into an annual event. Last year we met in Yekaterinburg and this year

we welcome you in Novosibirsk. Our main goal this week is to foster collaboration among
young scientists and researchers who not so long from now will be setting the course of
scientific cooperation between Russia and Germany.

Research organizations and institutions of higher education of both our countries will this
week introduce their funding programmes and showcase the platforms that they can offer,
to Russian and German PhD students and PostDocs who wish to initiate collaborative
projects or broader research networks.

We have chosen Novosibirsk as the venue for this week with good reason, for it is one

of most important scientific centres in Russia. Being the “Capital of Siberia” Novosibirsk is
the core of a regional research and innovation cluster. Akademgorodok is host to the Pre-
sidium of the Siberian Branch of the Russian Academy of Sciences and is an internationally
renowned research facility far beyond its borders. Also numerous universities and institutes
have long been involved in aerospace engineering in strong cooperation with German
institutions.

We would like to express our gratitude to Novosibirsk State Technical University (NSTU)
and the Institute of Theoretical and Applied Mechanics (ITAM) for its academic hospitality,
to the Presidium of the Siberian Branch of the Russian Academy of Sciences and the Con-
sulate General of Germany in Novosibirsk for its support, as well as to the Council of the
Russian Union of Young Scientists (RoSMU). And of course we thank all of you, the partici-
pants, for their involvement in this conference.

CIIACHBO BAM!
Dr. Gregor Berghorn Dr. Jorn Achterberg
47 o, Aehtatonr,
o Vaattianyy
German Academic Exchange Service German Research Foundation
Head of DAAD Office Moscow Head of DFG Office Moscow
Managing Director of DWIH Moscow Deputy Director of DWIH Moscow

DAAD DFG
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Dr. Gregor Berghorn
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WELCOMING ADDRESS

PROF. GENNADY RASTORGUEV

Vizerektor

Staatliche Technische Universitat
Novosibirsk

ITpusercTBylo Bac B creHax HoBocmbup-
CKOrO TOCYJAPCTBEHHOTO TEXHMYECKOTO
yHUBepCHTeTa — KPYIIHelIero Hay4Ho-06-

pasoBarenpHOro rentpa Cubnpn.

Cospgannbiit B 1950 rogy kxax HOBOCI/I6I/Ip—
CKWII 97IEKTPOTEXHMIECKMII IHCTUTYT, Celi-
Yac Halll YHUBEPCUTET ABJIAETCS MHOIOIIPO-
GUIBHBIM TONUTEXHUYECKUM YHUBEPCUTe-
toM. [lo maHHBIM IIOCTIEIHETO MCCIeHoBa-
Hus (ceHTsA6pb 2013 roma) peTMHIOBOrO
areHTcTBa «JKcmept PA», HI'TY Bxomut B
IIepBYI0 ABAALATKY By30B Poccuy 1o Takum
II0Ka3aTe/AM, KaK YC/IOBMA JJIS MOMYYeHIs
Ka4eCTBEHHOT0 00pa3oBaHMsA, YPOBEHb BOC-
TpeGOBAaHHOCTM BBIIYCKHMKOB paboTopa-
Te/AMU U YPOBEHDb Hay4YHO-MCC/IeNOBATeNb-

CKOJ aKTMBHOCTIA.

JInpupyromye NO3MIUN HALIETO YHUBEPCH-
TeTa TMOATBEPXKAIOTCA Takumu akTamu,
Kak Iobefbl B KOHKYPCax BY30B Ha IONy4e-
HJe TPAaHTOB POCCUIICKOTO IpaBUTEIbCTBA
u MuHucrepcTBa 06pasoBans 1 Hayku PO
Ha C/IEfyIOLIME TIPOEKTHI:
pasBUTHE MHHOBAaLMOHHO-00pa3oBa-
TenbHOI mporpamMel HI'TY «Beicokne
texnonorum» (2007-2008 romsr);
nporpamma «Pas3Butie 06beKTOB MHHO-
BAI[VIOHHON MH(PACTPYKTYPHI U IIOATO-
TOBKa Ka/jpOB B c(epe VHHOBALMOHHOTO
npefnpuHNMaTenscTBa B HoBocubup-
CKOM TOCYJapCTBEHHOM TEXHUYECKOM
yHuBepcuteTe» (2011-2012 roppr);
IIPOEKT CO3[AHUA IIPOTPaMMbl IIOBbI-
MmeHNsT KBampuKanuy 1 y4e6HO-Me-
TOLMYECKOTO KOMIUIEKca B 001acTu
IIPOM3BOMCTBA U3JIENINIA U3 HAHOCTPYK-
TYpUPOBAaHHOM KepaMMKM B paMKax
koHKypca ®PoHpa MHPPACTPYKTYpPHBIX
u obpasosarenbHbix mporpamm OAO
«Pocnano» (2012 rop);
npoekt HITY u OI'VII IIO «Cesep»
«VccnenoBanue, paspaboTKa 1 OpraHiu-

3aIis [IPOMBILIIEHHOTO IIPOV3BOCTBA
MEXaHOTPOHHBIX CUCTEM JUISi SHEPro-
cOeperawIux TEeXHONOIMII IBOIHOTO
HasHaYeHVsI»;

IpesyeHTCKas IPOrpaMMa IOBbILIE-
HUS KBaIM(UKALMY MHXEHEPHBIX Ka-
POB IO IIPUOPUTETHBIM HAIIPAB/IEHVSIM
MOIEpPHU3ALMU U  TEXHONOTIIECKOTO
pasBuTyst 5KoHOMuKK Poccnus;
[porpamMma CTPaTernyeckoro pasBUTUsL
yHmBepcuteta «VIH)XeHepHble U Hayd-
Hble Kajpbl [/IsI MHHOBALMOHHO 9KO-
HoMuKm» (2012-2016 ropsr).

OnHUM 13 IPMOPUTETOB CTPATEIMYeCKOTo
passutua HITY saBndercs uHTepHauu-
OHa/M3aLUs HAYYHOTO ¥ OOpasoBaTeNb-
Horo mpouecca. OfHUM M3 aKTUBHENIINX
Y HaIOKHENINX HaIpaB/leHMI Ha IyTH
VHTEPHAIMOHA/IM3aLM ABJIAETCA COTPYH-
HUYECTBO C TePMAHCKMMM YHUBEPCUTETAMI
U HayYHBIMM LieHTpaMy. X049y OTMETUTD,
9TO 3TO COTPYAHUYECTBO 3aPOAUIOCH 6O-
nee 40 ner Hasapj. Ceityac 3TO COTpyAHHU-
94eCcTBO BK/IIOYAeT B cebs Lie/bIT CIEKTP
HAIIpaB/IeHNit: ¥ pa3paboTKa COBMECTHBIX
006pa3oBaTeNbHBIX IPOIPaMM, ¥ OpraHM3a-
11 OOMEHHBIX CTQKUPOBOK, COBMECTHBIX
OOMEHHBIX JIETHUX LIKOJ [0 HAIIPABJICHUIO
HAaHOTEXHOJIOTMII ¥ HOBBIX MaTepuasoB,
U COBMECTHBIE MCCIIE[IOBAHNUA, CeMMHApHI,
ny6mukanuy. HeMaToBaKHBIM A/ BOCIIN-
TaHMA MOJIOJOTO TIOKOJIEHMs Mbl CUMTAEM
COBMECTHBIII TPOEKT I10 YXOJy 3a MOTM/IaMI
BOEHHOIUIEHHBIX CM/IaMJ HalllVX U TepMaH-
CKUX CTYJEHTOB, KOTODBII yXX€ B TPeTuii
pas cocTosICcA B 3TOM rofy. B aToM e rogy
3HAKOBBIMM COOBITHSIMU HAIIIETO COTPYAHNU-
4ecTBa ¢ [epmanneit canraro:
COCTOSABLIMIICA B Ma€ COBMECTHBIIT CEMI-
Hap 110 po6/ieMaM PasBUTIAS ABYCTOPOH-
Hell MOOV/IBHOCTYL, B KOTOPOM HPUHUMA-
MU y4acTye TPeACTaBUTENN ePMAHCKMX

yHMBepcuTeToB — napTHepos HI'TY;
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YCIIELIHO ITPOLIEALIYI0 Ha IPOLIIOi He-
JieTe IaHeNbHYIO AMCKYCCUIO SKCTIEPTOB
us Tepmanuu u HITY na temy «Bmu-
AHUE SHEPTeTUKY Ha M3MeHeHUe U 3a-
Ty KamMara B CHOMPCKOM pernoHe»,
KOTOpas IPOXOfU/Ia B PaMKaX MEXJY-
HapoyHoii BrIcTaBKM «DJIKOM».

Ham yHuBepcuteT He pa3 HpMHUMAN y
cebs KpyIHble MepOIPMATUA, OpraHu3ye-
Mble [epMaHCKoII CITy>K007T aKaieMU4ecKIx
0OMEHOB, ee MOCKOBCKUM oducoM. IT0
UM BUSUT NPEACTABUTEIHON Jie/eranum
KondepeHImy pekTOpOB YHUBEPCUTETOB
Tepmanuy, COBMEIIEHHBII C CEMMHApOM
craxxepoB DAAD, nposkuBaoLimx oT Ypana

mo TampHero Bocroka (1995 rog), u kpym-
Hasl BBICTaBKa — [IPe3eHTals TePMAaHCKIX
yHusepcuteTos (2000 rox), 1 mp.

Ceropusa Mbl oTkpbiBaeM III Poccmiicko-
TePMAaHCKYI0 HENEMI0 MOJIOMBIX MCCIIENO-
Baresiell B OOMACTM aBMALMM M KOCMOCA.
Il Hac 370 M 6OMBINAA YeCTb, U OONbILINE
Hagiexapl. Hamr dakymbreT yeTaTenbHBIX
aImaparoB, KOTOPbIA FOTOBUT MH)KEHEPOB,
KOHCTPYKTOPOB, TEXHOJIOTOB /Il aBMALM-
OHHO-ITPOMBIILJIEHHOrO Komiekca Hoso-
cubupcka 1 Bceit Poccun, cTaBuT mepen
co60J1 TepCIeKTUBHYIO Iiefb JHTEepHa-
LIMOHAM3ALMM UCCIENOBaHMT 1 06paso-

BartenpHOro mpouecca. OIMH 13 Ba)KHBIX

WELCOMING ADDRESS

IIaroB Ha 3TOM IIYy T MbI (a s caM, MOA IIPO-
(beccnoHabHasT XKM3HD CBA3AHBI C ITUM
(bakynpTeTOM) BUAMM BO BCTYIUIEHMM B
npocdeccuonanbayio cetb PEGASUS (Part-
nership of European Group of Aeronautics
and Space Universities). Hagerocs, 4to mpo-
q)eCC]/IOHaTIbeIe KOHTAaKTbI, KOTOPbIE 3aBA-
XYTCs Ha 9TOi1 KOH(epeHII, JanbHelilee
B3aMMOJEIICTBYE MEK/TY HALIMMI MOJIOfBI-
MU y4eHBIMHU OYIyT CIOCOOCTBOBAThH pea-

JIU3AIUY JAHHO 11e/TN.

JKenaro BceM yyacTHMKaM IIJIOZOTBOPHOI
PaboThl Ha KOH(EepEHUMN M CaMbIX II0JI0-
JKUTEbHBIX BeyaTnennit or Cubupnu, Ho-

BOCHOMPCKA U HAILIETO YHUBEPCUTETA.
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ich begriifle Sie recht herzlich an der Staat-
lichen Technischen Universitit Novosibirsk,
dem grofiten Wissenschafts- und Bildungs-
zentrum Sibiriens.

Im Jahre 1950 als Institut fiir Elektrotechnik
Novosibirsk gegriindet, ist unsere Univer-
sitat heute eine polytechnische Universitit.
Den Ergebnissen einer Studie der Ranking-
Agentur ,Expert RA“ vom September 2013
zufolge befindet sich unsere Universitit un-
ter den besten 20 Hochschulen Russlands:
Kriterien dafiir sind die guten Rahmenbe-
dingungen an unserer Hochschule, die die
hohe Qualitit der Ausbildung und das hohe
Niveau unserer Forschungstitigkeit sichern,
weshalb unsere Akademiker auf dem Ar-
beitsmarkt sehr gefragt sind.

Die fithrende Rolle unserer Universitit wird
auch dadurch gestiitzt, dass wir sehr erfolg-
reich an den Férderprogrammen der Fode-
ralen Regierung und des Ministeriums fiir
Bildung und Wissenschaft der Russischen
Foderation teilnehmen. So konnten wir
Fordermittel in folgenden Ausschreibungen
einwerben:
Entwicklung des Innovations- und Bil-
dungsprogramms ,,Spitzentechnologi-
en”“ an der NSTU (2007-2008)
Programm zur ,,Entwicklung der inno-
vativen Infrastruktur und Kaderausbil-
dung im Bereich ‘Innovatives Unterneh-
mertum’ an der NSTU“ (2011-2012)
Fort- und Weiterbildungsprogramm
mit Lehrwerkentwicklung fiir die Her-
stellung nanokeramischer Produkte im
Rahmen einer Ausschreibung des Fonds
fur Infrastruktur- und Bildungspro-
gramme ,,Rosnano” (2012)
Projekt der NSTU und der Betriebs-
gesellschaft ,,Sewer zur ,Erforschung,
Entwicklung und Organisierung der in-

dustriellen Herstellung von Mechatron-
Systemen fiir energieeinsparende Tech-
nologien®

Présidentenprogramm zur Fortbildung
fir Ingenieure in prioritiren Bereichen
der Modernisierung und technologischer
Entwicklung der Wirtschaft Russlands
Programm zur strategischen Entwick-
lung der Universitit ,,Ingenieure und
Wissenschaftler fiir die innovative Wirt-
schaft“ (2012-2016)

Eine der Priorititen der strategischen Ent-
wicklung der Universitdt ist die Internati-
onalisierung von Forschung und Bildung.
Unsere Zusammenarbeit mit deutschen
Universititen und Forschungseinrichtun-
gen ist ein wichtiger und sicherer Weg zur
Internationalisierung. Ich mochte betonen,
dass die Zusammenarbeit bereits vor 40
Jahren begonnen hat. Heute kooperieren
wir mit unseren deutschen Partnern bei der
Erstellung von gemeinsamen Ausbildungs-
programmen, beim  wissenschaftlichen
Austausch, in Sommerschulen zum Thema
Nanotechnologien und neuen Materialien.
Zudem gibt es gemeinsame Forschungs-
projekte, Seminare und Veroffentlichungen.
Ein wichtiges Element zur Erziehung der
jungen Generation ist auch unser gemeinsa-
mes Projekt fiir russische und deutsche Stu-
dierende zur Pflege von Kriegsgraberstit-
ten, das in diesem Jahr bereits zum dritten
Mal stattgefunden hat. Andere bedeutende
Punkte unserer Zusammenarbeit sind:
Ein gemeinsames Seminar im Mai 2013
zu Fragen der akademischen Mobilitit,
woran Vertreter unserer Partneruniver-
sitdten aus Deutschland teilgenommen
haben;
Eine sehr erfolgreiche Podiumsdiskussi-
on, die letzte Woche mit deutschen Ex-
perten zum Thema , Einfluss der Ener-

giewirtschaft auf die Klimaverinderung
und den Klimaschutz in Sibirien® im
Rahmen der internationalen Ausstel-
lung ,,ELKOM® stattfand.

An unserer Universitdt haben mehrere gro-
e Veranstaltungen stattgefunden, die von
der DAAD-Auflenstelle Moskau organisiert
wurden. Hohepunkte waren sicherlich der
Besuch einer hochrangigen Delegation der
Hochschulrektorenkonferenz ~ verbunden
mit einem Seminar fiir DAAD-Lektoren aus
ganz Russland (1995) sowie eine grofle Aus-
stellung zur Prasentation deutscher Hoch-
schulen (2000).

Heute eroffnen wir die dritte ,,Deutsch-Rus-
sische Woche des Jungen Wissenschaftlers®
zum Thema ,Luft- und Raumfahrt® Eine
grofle Ehre fir uns, womit wir allerdings
auch grofle Hoffnungen verbinden. Unsere
Fakultit fir Luftfahrzeuge, die Ingenieure,
Konstrukteure, Verfahrenstechniker fiir die
Luftfahrtindustrie von Novosibirsk und
ganz Russland ausbildet, stellt sich der wich-
tigen Aufgabe der Internationalisierung von
Forschung und Bildung. Ein grofler Schritt
in diese Richtung ist fiir uns (und auch fiir
mich personlich, denn mein Berufsleben ist
mit dieser Fakultit verbunden) der Beitritt
zum PEGASUS-Netzwerk (Partnership of
European Group of Aeronautics and Space
Universities). Ich hoffe, dass neue Kontakte,
die im Laufe dieser Konferenz entstehen, die
Zusammenarbeit zwischen unseren Nach-
wuchswissenschaftlern stirken und damit
auch zum Erreichen dieses Zieles, d.h. der
Internationalisierung unserer Hochschule,
fihren werden.

Ich wiinsche allen Teilnehmern erfolgreiche
Arbeit und sehr gute Eindriicke von Sibiri-
en, Novosibirsk und unserer Universitit.
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Il meHs OOrblast 4eCTb M OTPOMHAs pa-
JOCTh NPMBETCTBOBATh BAC Ha CUOMPCKOIL
semye oT uMeHM CHOMPCKOTO OTHENeHMA
Poccuiickoit akapemmy Hayk!

CO PAH saBnaeTca KpymHeMIIMM Pperuo-
Ha/IbHBIM OObeMHEHNEM HAYYHO-UCCIIe-
TIOBATENMbCKUX, OINBITHO-KOHCTPYKTOPCKIX,
TIpOU3BOAICTBEHHbIX opranusanuii PAH, a
TAKOKe TOApas/eNeHnil, 06ecIeYnBatoNX
(YHKIMOHNpPOBaHNE UHPPACTPYKTYPLI Ha-
YYHBIX LIEHTPOB, PACIONIOKEHHBIX Ha Tep-
putopun Cubupu B ceMu 06acTsX, ABYX
KpasX 11 4eThIpex peciy6mikax (o61as mio-
I[afib TEPPUTOPUM OKONO 10 MJIH KB. KM).
3aBTpa KoHbepeHIMA OyleT IPOXOAUTD B
Axapnemropojxke, rie pacnonoxer Hosocn-
6upcknit HayuHblit ientTp CO PAH u re BbI
CMOXKeTe II03HAaKOMMTBCS OIVDKe C JOCTH-

JKEHNAMU CI/I6I/IPCKOI‘O OTACIICHUA.

HoBocubupck Briepsble IpUHUMAET Y cebs
Poccuiicko-repMaHCKy10 HelleNI0 MOIOTOIO
Y4YEHOTO, Ha Cell pa3 IMOCBAILICHHYI0 TeMe
«ABHaINA U KOCMOC». Bb16op 1 TEMBI, I Me-
CTa IIPOBEJIEHN Hefle/y IoKa3aTesnieH. Tema
KOHQepeHLMM — «ABMALUSA M KOCMOC», —
6e3yCIIOBHO, AB/IAETCA 3HAKOBOII [ BCETO
CO PAH u s HoBocn61pcekoro Hay4HOro
neHtpa B wactHoctu. Bxmag Cubmpckoro
otmenenus Poccuiickoil akajieMny Hayk B
aBI/IaHI/IOHHyIO n KOCMI/I‘IGCKYIO r[porpaM-
my un Coserckoro Corosa, n 3ateM Poccun
oueHb BenmK. VccmemoBaHus s KocMoca
HAYa/Iuch Oarofapsi IMYHON VHULMATHBE
C.II. Koponésa. Ceit4yac MHCTUTYTbI 1 Op-
ranmsauny CO PAH BHIONHAIOT Hay4HO-
MICCNIENOBATENIbCKIE U TEXHOIOTMYeCKIe
paspaboTKM B WMHTepecax KpyIHEeMIImX
ABUALMOHHBIX ¥ KOCMMYECKMX OpraHu3a-
uuit Poccun: @epepanbHOro KOCMUYECKOTO
areHTCTBa, PaKkeTHO-KOCMMYECKOI KOpIIO-
paumn «9Heprusi», OAO «VMHpopmarmoH-
Hbl€ CITyTHUKOBbIE CUCTEMbI» VIM. aKafleMI-
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ka M.®. Pemernésa, OAO «OKb Cyxoro»,
OAO «Tynones», ATVl u MHOTUX IpYTHX.

Mucrurytsr Cubupckoro otpenernsa PAH
aKTMBHO Y4acCTBYIOT B Pa3BUTUM U BHefIpe-
HIV VIHHOBALIMI ¥ HOBBIX T€XHOJIOTWIL JIA
aBmanuy u Kocmoca. Ilpuseny Tombko aBa
mpuMepa. VIHCTUTYTOM TeopeTHdecKoil u
npuknagHor mexanuku nm. C.A. Xpucru-
anoBnya CO PAH cospanbl nporpaMMHble
CHUCTEMbI BBICOTHON a9pOfMTHAMMKM, KOTO-
poie ucnonbaytorcs B PKK «9neprus», B Es-
POIENCKOM KOCMIYECKOM areHTCTBE U T. .
I a3pOfIMHAMUYECKOTO COIPOBOXK/EHMS
skcmnyatanuy MKC, s aHanmmMsa nporec-
ca paspyleHus B arMocepe 3eMn CXOas-
ero ¢ op6utel KA, mpy cosfgaHnmM HOBBIX
00pasIioB paKeTHO-KOCMIIECKOI TEXHIUKIL.
Ilo 3aka3y Pockocmoca Mucturyrom ¢u-
3MKU NOTYIPOBOIHMKOB UM. A.B. PxxaHoBa
CO PAH paspaboraH 5CKM3HBII IIPOEKT
YCTAaHOBKM [/IS1 CMHTEe3a HOBOTO MaTepla-
Ma I BBICOKOI((EKTUBHBIX COMHEYHBIX
Garapeil B OTKPBITOM KOCMOCe Ha 6OpTy
POCCHIICKOTO cerMeHTa MeXmyHapOogHOI
KOCMMYECKOi CTaHLMM. JTa YCTAHOBKA B
[ajIbHelIIIeM [I03BOIUT CO3AaTh OpOUTaIb-
HYI0 (abpuKy IO IIPOU3BOACTBY IOMYIIPO-
BOJJHMKOBBIX MHOTOCTOMHBIX KOMITO3UIIVIA
VIS U3TOTOBJIEHMSA HOBOJM 3JIEMEHTHOM
6asbl BBICOKOYACTOTHOII /IEKTPOHNUKN, Ha-
HO(OTOHMKY, CPEACTB HABUTALIMI U CBS3NL.
Hexoroprle Hambormee 3Hau4MMBble paspa-
OOTKM IIpefiCTaB/IeHbI Ha AeICTBYIOIel! BbI-
craBke «CrbupcKue yueHble — KOCMOCY» B
BoicraBounom nenTpe CO PAH.

MHe o4yeHb IPUATHO OTMETHUTD, 9TO B PAfie
BaKHEJIINX IIPOEKTOB paboTa BefleTCA COB-
MECTHO C HAlIMMM FepMAHCKMMM TIapTHe-
pamu. Ha mporsxeHnu yxe 6onee 20 ner
IIPOBOJATCA COBMECTHbBIE MCCIENOBAHNA,
OPraHM3YIOTCSl CeMMHapbl, KOH(epeHIUN,

BBICTaBKM U T. 1. VIgeT akTUBHbBII 0OMeH
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AKADEMIEMITGLIED
ALEKSANDR ASEEV

Vorsitzender der Sibirischen
Abteilung der Russischen Akademie
der Wissenschaften




WELCOMING ADDRESS

ydeHbiMu. I/ CIpaBKu: B TOf, HAIIpUMeEP,
6oree 500 POCCUIICKUX yUIEHDBIX BBIEIKAIOT
B OPI gys paborsl u 6omee 300 HemeLKuX
CIeLaICTOB NpuesxaroT B HoBocubupck.
lepmanns - BaxHeMIIMII Hay4HBIA MapT-
Hep Cubupckoro orpenenus. Tak 4rto co-
TPY[HMYIECTBO MIET CaMOe VHTEHCUBHOE,
BO MHOTOM O71arofiapst OIepaTUBHOCTY Bbl-

Jaqyu BU3 U HPO(J;)CCCI/IOH&TII/ISMY COTpyAHN-

KoB [eHepanbHOro KOHCYNbCTBA lepmanun
B HoBocubupcke, 3a 4TO MBI UM VICKpPEHHE
HPM3HATEIbHBL.

CeropHs Halleil 3afadeil ABIAETCA IPU-
BledeHNe B c¢epy B3aNMOBBITOFHOTO
COTPYAHMYECTBA KaK MOXHO OOJIbIIEro
4yCa MONOBIX yaeHbIX. lenpio mpepcro-
AIIeT0 MepONpUATUA ABMAETCA HaTaXU-

BaHME B3aUMONENHCTBMA M PpacIIMpeHue
CBA3€El MEXJY MONONBIMYU YYEHBIMM IBYX
cTpaH. Haperocn, 4To aTa Heflens MOIOfIO-
TO Y4eHOTO ChITpaeT BaKHYI0 pONb B pe-

IIeHUN TaHHON 3afadn.

JKenato BceM IIOIOTBOPHOI 1 TBOPYECKOI
paboThI, YCTAHOB/IEHNMs HOBBIX CBs3ell U
YKpeIUleHNs CTapbix!
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Es ist fir mich eine grofle Ehre und eine
grofe Freude zugleich, Sie in Sibirien im
Namen der Sibirischen Abteilung der
Russischen Akademie der Wissenschaften
willkommen zu heifSen!

Die Sibirische Abteilung verbindet For-
schungs-, Versuchs-, Konstruktions- und
Produktionseinrichtungen der Russischen
Akademie der Wissenschaften, Einrich-
tungen, die die Té4tigkeit der wissenschaft-
lichen Zentren sicherstellen, und ist mit
ihren Forschungszentren in 7 Gebieten, 2
Regionen und 4 Teilrepubliken (Gesamt-
fliche ca. 10 Mio. m?) Russlands die grofite
regionale Abteilung. Morgen tagt die Kon-
ferenz im Wissenschaftlerstddtchen, wo
sich das wissenschaftliche RAN-Zentrum
von Novosibirsk befindet, dort haben Sie
die Moglichkeit, mehr iiber die Titigkeit
der Sibirischen Abteilung zu erfahren.

Die Deutsch-Russische Woche des Jungen
Wissenschaftlers kommt zum ersten Mal
nach Novosibirsk, ihr Thema ist in diesem
Jahr ,,Luft- und Raumfahrt®. Die Wahl des
Themas und des Ortes war sicherlich keine
zufillige. ,Luft- und Raumfahrt® ist fiir die
Sibirische Abteilung und das wissenschaft-
liche Zentrum Novosibirsk von besonderer
Bedeutung. Die Sibirische Abteilung der
Russischen Akademie der Wissenschaften
hat einen wichtigen Beitrag zur Entwick-
lung der Luft- und Raumfahrt in der Sowje-
tunion und spiter in Russland geleistet. Die
Erforschung des Weltalls begann dank der
Initiative von S. P. Koroljow. Heute forschen
Institute und andere Einrichtungen der Ab-
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teilung im Auftrag von groflen Luft- und
Raumfahrtgesellschaften Russlands: Fodera-
le Raumfahrtagentur, Raketen- und Raum-
fahrtkonzern ,Energija“, OAO ,Informati-
onssatellitensysteme Ak. M.E. Reschetnjow,
Entwicklungs- und Konstruktionsbiiro Suk-
hoi, Entwicklungs- und Konstruktionsbiiro
Tupolev, Zentrales Aerohydrodynamisches
Institut und andere.

Institute der Sibirischen Abteilung neh-
men an der Entwicklung und Einfithrung
innovativer Produkte und Technologien
im Bereich Luft- und Raumfahrt aktiv teil.
Ich mochte an dieser Stelle nur zwei Bei-
spiele nennen. Das Khristianovich-Institut
fiir Theoretische und Angewandte Mecha-
nik hat Programmsysteme fiir Raumfahr-
zeuge entwickelt, die vom Raketen- und
Raumfahrtkonzern ,Energija“ und der
Europiischen Weltraumorganisation ESA
fir die aerodynamische Begleitung der
Nutzung der ISS, fiir die Analyse der Zer-
storung des Raumfahrzeuges durch die At-
mosphire beim Abstieg aus der Bahn, bei
der Entwicklung neuer Raumfahrzeuge
genutzt werden. Im Auftrag von ,Roskos-
mos“ hat das Rzhanow-Halbleiterphysik-
institut einen Vorentwurf einer Anlage zur
Synthese des neuen Materials fiir hochef-
fiziente Sonnenbatterien im freien Welt-
raum an Bord der ISS vorbereitet, die An-
lage soll der Grundstein einer Raumfabrik
zur Herstellung von Mehrschichthalblei-
terkompositionen fiir Hochfrequenzelek-
tronik, Nanophotonik, Navigations- und
Verbindungsmittel sein. Andere bedeuten-
de Ergebnisse unserer Arbeit finden Sie in
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der Ausstellung ,, Wissenschaftler Sibiriens
fiir die Raumfahrt“ in Ausstellungsraumen
der Sibirischen Abteilung.

Ich bin sehr froh dariiber, dass wir in ei-
nigen wichtigen Projekten mit unseren
deutschen Partnern zusammen arbeiten.
Im Laufe der letzten 20 Jahren forschen
wir gemeinsam, organisieren Seminare,
Konferenzen und Ausstellungen. Es be-
steht ein reger Wissenschaftleraustausch:
mehr als 500 russische Wissenschaftler ha-
ben jedes Jahr die Moglichkeit eines For-
schungsaufenthaltes in Deutschland, mehr
als 300 deutsche Wissenschaftler kommen
jahrlich nach Novosibirsk. Deutschland ist
der wichtigste wissenschaftliche Partner
der Sibirischen Abteilung der Akademie.
Unsere Zusammenarbeit ist sehr inten-
siv, nicht zuletzt dank der professionellen
Visaunterstiitzung des Generalkonsulats
der BRD in Novosibirsk, dem wir unseren
herzlichen Dank aussprechen méchten.

Unsere Aufgabe heute ist die Einbeziehung
moglichst vieler junger Wissenschaftler
in unsere Zusammenarbeit. Das Ziel der
Deutsch-Russischen Woche ist Ideenaus-
tausch und Ausbau der Beziehungen zwi-
schen Nachwuchswissenschaftlern unserer
Lander. Ich hoffe sehr, dass die Woche des
Jungen Wissenschaftlers einen wichtigen
Beitrag dazu leisten wird.

Ich wiinsche uns allen eine erfolgreiche
und kreative Arbeit, durch unsere Konfe-
renz werden neue Kontakte gekniipft und
alte Kontakte gepflegt!
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KLAUS MULLER

Sténdiger Vertreter des Generalkonsuls

Generalkonsulat der Bundesrepublik
Deutschland in Novosibirsk

ich freue mich, Sie heute bei der Eréfinung
der 3. Deutsch-Russischen Woche des jun-
gen Wissenschaftlers in Nowosibirsk im
Namen des Generalkonsuls Hofer-Wissing
begriifien zu diirfen.

Ich méchte meinen Dank an die Organisatoren
dieser groflartigen wissenschaftlichen Tagung
richten: dem Deutschen Akademischen Aus-
tauschdienst und der Deutschen Forschungs-
gemeinschaft unter dem Dach des DWTH, der
Sibirischen Abteilung der Russischen Akade-
mie der Wissenschaften, der Technischen Uni-
versitit Nowosibirsk und dem Verband Junger
Wissenschaftler in Russland.

Zum Thema dieser Veranstaltungsreihe wird
immer ein aktuelles Problem unserer Zeit

S paj BO3MOXXHOCTM IIpMBETCTBOBAaTb Bac
cerogHaA Ha oTkpbiTuu III Poccuiicko-rep-
MAHCKOI1 Hefie/y MOJIofioro yueHoro B Ho-
BOCHOMpPCKe OT MMeH! [eHepalbHOTO KOH-

cyrna, rociopuHa Xégep-Buccunra.

51 xoten 6l BBIPasuTh OGIATOZAPHOCTD Op-
raHM3aTOpPaM 3TOJ TPaHJMO3HOM Hay4HOI
KoHQepeHuym: Tepmanckoit cnyxbe axa-
IeMmyecknx obmeHoB 1 Hemelikomy Hayd-
HO-VCC/IEjOBATeNIbCKOMY COOOIeCTBY IIOf
arupoi IepmaHckoro moMa Hayku M UH-
HoBaumit, Cnbupckomy otgpeneHnio PAH,
HoBocn6upckoMy rocyfapcTBEHHOMY Tex-
HIYECKOMY yHUBepcuTeTy 1 Poccuiickomy
COI03Y MOJIOIbIX yYEHBIX.

Temoit 3TOit cepum MepONPUATUIL BCErpa
CTaHOBUTCA aKTya/lbHasd IIpo6neMa Ha-

mero Bpemenu. B 2011 ropy B Kasaunu

gewihlt.2011 diskutierten in Kasan deutsche
und russische Wissenschaftler zum Thema
»Mensch und Energie®. Auf der Agenda der
2.Woche in Ekaterinburg 2012 stand ,,Health
and Society*. Dieses Jahr wurde Nowosibirsk
als Standort der Diskussion iiber ,,Aviation
and Space®, sprich tber die Entwicklung
der Verkehrsinfrastruktur, gewihlt. Die an
der Transsibirischen Eisenbahn liegende
Stadt ist das grofite Drehkreuz, das Sibirien,
Fernost und Zentralasien mit den westlichen
russischen Regionen verbindet, und gleich-
zeitig eines der grofiten Wissenschafts- und
Bildungszentren Russlands. Ich bin sicher,
dass mit der 3. deutsch-russischen Woche
ein weiterer Meilenstein im Wissenstransfer
unter jungen Fachkriften unserer Linder
gesetzt wird.

TepPMaHCKMe M POCCUIICKIE YIEHBIE IVICKY-
TUPOBANM Ha TeMy «e/loBeK U SHEepIU».
Ha noBectke musa 11 Hemenu, cocTosBIIEN -
ca B 2012 rogy B EkarepuuOypre, crosn
BOIIPOC «3[0pOBbe U 06I[ecTBO». B aTOM
rofly B KayecTBe MeCTa IIPOBEMieHMs JVIC-
Kyccuy 06 aBManyy ¥ KOCMOCE, TO €CThb O
PasBUTMM TPAHCIIOPTHON MHPPaCTPyK-
Typsl, 6611 BeiOpan HoBocubupck. fopon
pacronoxeH Ha TpaHccMO6UpCKoil Maru-
CTpa/lu U AB/IAETCA KPYIHENIIMM TpPaHC-
IIOPTHBIM Y37I0M, KOTOpbIii coefuHseT Cn-
6ups, Tanpuuit Bocrok u CpenHioro Asuio
C 3amafiHbIMM POCCUIICKMMM PperMOHaMM,
U OFHOBPEMEHHO OJHUM U3 KPYNHEMIMX
Hay4HO-00pa3oBaTe/nbHBIX LeHTpOB Poc-
cm. S ysepen, uro III Poccuiicko-rep-
MaHCKas Hefens CTaHeT Ba)KHOM Bexou
B TpaHCdepe 3HAHMI MEX[Y MOIOLBIMU

CrenmancTaMi Halllux CTpaH.
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Sehr geehrter Herr Rektor Pustovoi,
Sehr geehrter Herr Vorsitzender Aseev,
Sehr geehrter Herr Konsul Miiller,

lieber Herr Shcheglov,

meine sehr geehrten Damen und Herren,

ich freue mich sehr, dass Sie der gemein-
samen Initiative des Deutschen Akademi-
schen Austauschdienstes und der Deut-
schen Forschungsgemeinschaft gefolgt sind,
und begriifle Sie ganz herzlich zur dritten
Nachwuchswoche des Deutschen Wissen-
schafts- und Innovationshauses!

Anlisslich des Deutsch-Russischen Wissen-
schaftsjahres 2011/12 wurde eine neue Idee
verfolgt: Jungen Wissenschaftlern beider
Léinder ein Forum des Austauschs zu bieten,
auf dem sie selbst aus ihren wissenschaft-
lichen Arbeiten berichten und Vortrigen
erfahrener Wissenschaftler beiwohnen kon-
nen. Wir hatten vor zwei Jahren auf der ers-
ten Woche in Kazan die Hoffnung gedufiert,
dass sich die Idee verstetigen moge, einmal
pro Jahr an wechselnden Standorten zu
wechselnden Thematiken bilaterale Nach-
wuchswochen in Russland durchzufiihren.
Nachdem wir im letzten Jahr in Jekaterin-
burg zu Gast waren, haben wir uns diesmal
sogar hinter den Ural hier zu Ihnen nach
Novosibirsk gewagt.

Aber ein so grofies Wagnis ist eine Reise
nach Novosibirsk - selbst von Deutschland
aus - in diesen Tagen natiirlich nicht mehr!
Wie zu lesen ist, verdankt Novosibirsk sei-
ne Griindung im Jahre 1893 dem Bau ei-
ner Briicke der Transsibirischen Eisenbahn
iiber den Fluss ODb. Insofern ist es erstaun-
lich, dass Thre Millionenstadt von heute
noch nicht einmal existierte, als Alexander
von Humboldt 1829 seine grofle Russland-
expedition durchfiihrte. Fiir uns Deutsche
erschlief3t sich der sprechende Name ihrer
Stadt ,,Novosibirsk“ - d.h. ,,Neues Sibiri-
en” - vielleicht ja sogar ohne Kenntnisse des
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Russischen. Allerdings erklirt sich durch
ihren programmatischen Namen und ihre
Bedeutung bei der Erschlieung Sibiriens
ihr rasanter Aufstieg vom einige Tausend
Einwohner zdhlenden Dorf zur drittgrofiten
Metropole Russlands.

Heute ist Thr ,Neues Dorf - wie Novosibirsk
ja urspriinglich hief8 - zur Hauptstadt Sibiri-
ens aufgestiegen, die weit iiber die Grenzen
Russlands hinaus bekannt ist. So ist nicht nur
dem erfahrenen Russlandkenner geliufig,
dass Novosibirsk lange als geographischer
Mittelpunkt des riesigen Russischen Reiches
galt. Es sind eben gerade diese unvorstellba-
ren Weiten, die machtigen Strome und die
langen kalten Winter Sibiriens, die das Inter-
esse der Deutschen an Russland wecken.

Mit der Transsib entwickelte sich Novosi-
birsk rasch zum Verkehrsknotenpunkt als
Verbindung zwischen Europa und Asien.
Diese besondere Mittlerfunktion Novosi-
birsks wollen wir auch in diesen Tagen nut-
zen, um den Austausch von Ideen zu einem
aktuellen Thema zwischen unseren Landern,
das heif}t eben auch zwischen Ost und West,
voranzutreiben. Im Mittelpunkt steht nach
den beiden Jahren zuvor mit Fragen zur
»Energie“ und zur ,Gesundheit” diesmal der
Themenkomplex zur ,,Luft- und Raumfahrt,
dem sich die Wissenschaft seit jeher im Ver-
bund iiber Landergrenzen hinweg widmet.

Mit dieser Thematik stoflen wir aber nicht
nur hier an Threr Technischen Universitit,
lieber Herr Rektor, sondern in der gesamten
Region auf grofle Resonanz. Novosibirsk
avancierte zu einem bedeutenden Indust-
rie- und Wissenschaftszentrum, wobei die
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PROF. PETER FUNKE

Vize-Président der Deutschen
Forschungsgemeinschaft
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Ingenieurwissenschaften sowie der Maschi-
nen- und insbesondere der Flugzeugbau
mit den Tschkalov-Werken eine tragende
Rolle spielten. Mit der Griindung der Sibiri-
schen Abteilung der Akademie der Wissen-
schaften und dem Bau des Wissenschaft-
lerstadtchens ,Akademgorodok®
Novosibirsk auch zu einer der wichtigsten
Bildungsstitten des Landes. Bis 1991/92
war Novosibirsk ja die einzige nichtge-

wurde

schlossene Grof3stadt in Sibirien und stand
daher auch fiir auslindische Studierende
offen, darunter sehr viele aus der fritheren
DDR. Wir freuen uns auf diese Woche hier
bei Ihnen, weil Novosibirsk ja auch kulturell
ein attraktiver Standort geworden ist und
wir unter anderem das grofite Opernhaus
Russlands besuchen diirfen.

»Deutschland und Russland: gemeinsam die
Zukunft gestalten®, - so lautete das Motto des
gerade zu Ende gegangenen Deutschland-
jahres in Russland. Dieses Motto spiegelt die
Grundidee unserer gesamten Woche wider.
Dass dem Nachwuchs dabei besondere Be-
achtung zukommt, liegt in der Natur der Sa-
che. Wir werden ohne unseren Nachwuchs
weder in der Wissenschaft noch in sonsti-
gen Bereichen der Gesellschaft die Zukunft
gestalten konnen. Darum gilt es auch und
vor allem, den Nachwuchs durch Veran-
staltungen wie diese zu férdern. Zudem bin
ich davon tiberzeugt, dass diese ,,Woche des
jungen Wissenschaftlers® in dieser ,,Jungen
Stadt* eine ideale Plattform fiir einen inten-
siven Gedankenaustausch und eine Basis fiir
zukiinftige Kooperationen findet.

Die Forderung des wissenschaftlichen
Nachwuchses ist ein Anliegen des DWTH,
aber hier ist es nur eines unter anderen.

Die Prisentation der deutschen Wissen-
schaft im Ausland, konkret in Russland, ist
das vorrangige Ziel. Unter den Mitgliedern
dieses Hauses befindet sich aber auch der
Deutsche Akademische Austauschdienst,
der DAAD, der mit dieser Universitit sehr
lange und sehr gute Kontakte hat. Fiir die
deutschen Hochschulen und Université-
ten organisiert er seit vielen Jahrzehnten
den internationalen Austausch in vielfalti-
ger Form. Studierende, Promovenden und
Wissenschaftler, sowohl aus Deutschland,
als auch aus dem Ausland, sind die tradi-
tionellen Zielgruppen. Durch individuelle
Stipendien und durch die Unterstiitzung
bilateraler ~Hochschulbeziehungen wird
der internationale Austausch organisiert.
Die Internationalisierung der deutschen
Universititen ist das strategische Ziel des
DAAD. Jihrlich erhalten etwa 100.000 Per-
sonen, in verschiedensten Formen und Pro-
grammen, eine Forderung vom DAAD. Im
Bereich der jungen Wissenschaftler hat der
DAAD in Russland mehrere Partner, mit de-
nen zusammen er Promovenden und junge
Wissenschaftler férdert. Ich nenne an dieser
Stelle nur die beiden Programme ,Immanu-
el Kant“ und ,,Michail Lomonosov®. Beide
werden gemeinsam vom DAAD und dem
Ministerium fiir Bildung und Wissenschaft
finanziert. Dariiber hinaus bestehen fast 180
deutsch-russische Hochschulbeziehungen,
nicht wenige von ihnen sind tiber personli-
che Kontakte zwischen zwei Wissenschaft-
lern entstanden. Wissenschaft 6ffnet Tiiren
und insbesondere natiirlich auch den jun-
gen Leuten wie Thnen!

Mit unseren Nachwuchswochen verfolgen
wir ja zwei strategische Ziele: Zum einen
werden mit der Prasentation von Spitzen-

forschung und der Vernetzung des Nach-
wuchses zentrale Punkte der bilateralen
Zusammenarbeit aufgegriffen; und zum
anderen wird der Austausch mit den wis-
senschaftlichen Zentren in den Regionen
Russlands vorangetrieben - denn auch hier
in Novosibirsk wird auf hohem Niveau ge-
meinsam mit Deutschland geforscht.

Lassen Sie mich daher hervorheben, dass es
vor allem die Bedeutung Novosibirsks als
Wissenschaftszentrum ist, die uns heute hier
aus weiten Teilen Russlands und Deutsch-
lands zusammenfiihrt. Ich darf den Ver-
tretern der Akademie ganz herzlich gratu-
lieren! Akademiemitglied Aseev wurde vor
kurzem im Amt als Vorsitzender des Pra-
sidiums der Sibirischen Abteilung und als
Vizeprasident der Russischen Akademie der
Wissenschaften wiedergewihlt. Mittlerweile
zahlt Thre Sibirische Abteilung, die hier 1957
gegriindet wurde, rund 30.000 Mitarbeiter
an 80 Forschungsinstituten. Im Ubrigen
pflegte die Deutsche Forschungsgemein-
schaft, von Beginn an enge Kontakte hierher,
was auch die aktuellen Statistiken zum Wis-
senschaftleraustausch belegen: Deutschland
rangiert nach wie vor an der ersten Stelle
beim Austausch mit Wissenschaftlern Threr
Sibirischen Abteilung!

Gestatten Sie mir hier einige weitere Aus-
fuhrungen zur DFG. Die Deutsche For-
schungsgemeinschaft ist heute der grofite
Forschungsforderer in Europa. Mit einem
Jahresbudget von iiber zweieinhalb Milliar-
den Euro unterstiitzen wir die Entwicklung
der Grundlagenforschung an Hochschulen
und Forschungsinstitutionen. Im internati-
onalen Forderhandeln der DFG spielt Russ-
land eine fithrende Rolle, denn seit 2003 ist

GERMAN-RUSSIAN WEEK OF YOUNG RESEARCHER




die DFG mit einer eigenen Auslandsrepra-
sentanz in Moskau vertreten, die in einigen
Wochen ihr 10-jihriges Jubildum feiert.
Aber bereits seit 1970 besteht ein Abkom-
men mit der Akademie der Wissenschaften,
um den Austausch zwischen unseren For-

schernationen zu beférdern.

Mittlerweile arbeiten deutsch-russische For-
schungsgruppen von Kaliningrad bis Vla-
divostok und vom Nordkaukasus bis zur
Kola-Halbinsel an gemeinsamen DFG-Pro-
jekten. Gut ein Zehntel aller auslindischen
Gastwissenschaftler an den DFG-Sonderfor-
schungsbereichen in Deutschland stammt
aus Russland. Damit rangiert die Russische
Foderation gleich nach den USA der zweiten
Stelle. Auch in der Nachwuchsférderung der
DFG-Graduiertenkollegs zahlt Russland mit
China, Indien und Italien zu den vier grofiten
»Entsenderlindern der Promovierenden.

Allein in den letzten Jahren finanzierte die
DFG {iiber 300 Projektantrage mit Beteili-
gung russischer Forscher. Beispiele dafiir fin-
den sich auch in Sibirien, insbesondere in den
Natur- und Ingenieurwissenschaften, aber
auch in den Pflanzenwissenschaften. Sehr
erfolgreich sind hier Kooperationen aus der
Chemie und der Physik wie der Optik und
Quantenoptik, der Festkorper- und Oberfl4-
chenforschung sowie der Geologie und Pali-
ontologie und der Geochemie, Mineralogie
und Kristallographie. Mit Blick auf die The-
matik unserer Woche finden sich zahlreiche
Projekte aus der Strémungsmechanik, aus
der Verfahrens-, der Produktions- und der
Werkstofftechnik sowie dem Maschinenbau.
Fihrend beteiligt an den Kooperationen
sind vor allem die Institute der Akademie
der Wissenschaften, wie das Khristianovich-
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Institut fiir Theoretische und Angewandte
Mechanik, das Nikolaev-Institut fir Anor-
ganische Chemie, das Voevodsky-Institut fiir

Chemische Kinetik und Verbrennung, das
Budker-Institut fiir Kernphysik sowie das In-
stitute Computational Technologies.

Neue Perspektiven der Zusammenarbeit er-
geben sich im Zuge der aktuellen Reformen
der russischen Hochschullandschaft. Ich bin
sicher: Auch Thre Technische Universitit,
mit 25.000 Studierenden eine der gréfiten
des Landes, wird weiterhin ein starker Ko-
operationspartner fiir Deutschland sein.
Sie wissen vermutlich, dass durch die soge-
nannte ,,Exzellenzinitiative“ in Deutschland
zahlreiche neue Cluster und Forschungszen-
tren an Universitdten geboren werden, die
starkes Interesse an einer Zusammenarbeit
mit Russland bekunden. Und viele Vertreter
deutscher Hochschulen und Wissenschafts-
organisationen sind extra fiir diese Woche
angereist.
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Meine Damen und Herren, lassen Sie uns
daher diese Tage in Novosibirsk nutzen, um
unseren Kooperationen eine neue Qualitit
zu verleihen. Ich denke, wir diirfen gespannt
sein, wie es gemeinsam weiter geht, eines ist
jedoch sicher, dass der Standort Novosibirsk
auch iiber das Deutschlandjahr hinaus im
Fokus von DAAD und DFG bleiben wird,
denn es ist uns ein besonderes Anliegen, die
institutionelle Kooperation mit den hiesi-
gen Partnern auszubauen. Ich wiinsche Ih-
nen und uns allen eine erfolgreiche dritte
Deutsch-Russische ,, Woche des Jungen Wis-
senschaftlers“ und hoffe sehr, dass wir im
ndchsten Jahr gemeinsam die vierte Woche
begehen konnen.

Lassen Sie mich zuvor aber noch den Organi-
satoren und Teilnehmern hier in Novosibirsk
herzliche Gliickwiinsche aussprechen und
personlichen Dank sagen! Meine Damen und
Herren, Sie alle tragen dazu bei, eine Veran-
staltungsreihe mit Leben zu fiillen.
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51 oyeHp paj, YTO BCe BbI IIOAEPXKAIN Ha-
uynHaHme lepMaHCKOM CIyXObl axajeMu-
yecknx o6menos (DAAD) u Hemenxoro
Hay4YHO-JCCTIER0BATENBCKOTO  COO0IeCTBa
(DFG), 1 s IpUBETCTBYIO Bac Ha OTKPHITUI
III nemeny MOIOZOTO Y4€HOTO, IPOBOAVIMON
HOJ, STM0T [epMaHCKOTo JoMa HayKU M MH-

HOBaLw!

OpnHOM U3 KII0YeBbIX MHUIMATUB Poccuii-
cko-TepmaHcKoro ropa o6pasoBaHus, Ha-
yku 1 uHHOBanmit (2011/2012) crana upes
HpefOCTaBIeHNA MOMOABIM YYEHBIM JBYX
cTpaH 6ojee MMPOKUX BO3MOXKHOCTEN [i/is
o61eHns B paMKax Hay4Horo ¢popyma, rie
OHM CMOTIIM OBl paccKasaTb O CBoet paboTe
U yC/IBILIATD TOK/IAJbI CTAPIINX KOJIET. [|Ba
rofia HasaJ, Ha | Hefie/le MOJIOZOTO y4eHOTO
B KasaHu, Mbl BBIpaswam HafeXAy Ha To,
YTO HAll IPOEKT OyfeT MMeTb IPOJOTDKe-
HIfE, YTO Pa3 B TOJ MBI CMOXKeM IIPOBOANTD
TaKye JBYCTOPOHHME (OPYMBI Ha OYEHD
pasHble TeMbl B PasHBIX ropopax Poccym.
ITo6biBaB B mpomutoM ropy B Ekatepun-
6ypre, B 3TOM TOAY MbI OTBOKWINCD IIepe-
OpaTbcs yepe3 Ypan u IpuexaTb K BaM B
Hosocubnpck.

Ceropast  mobparecst o HoBocmbupcka,
naxe u3 lepMaHNy, COBCeM He TaK TPY/HO,
Kak 6bu10 Korga-to! B ucropuu ropona 3a-
IIMCAaHO, YTO €ro CTpOI/ITeHI)CTBO Ha4va/10Cb
B 1893 roiy ¢ MOMEHTa BO3BEJIEHNA XKeETe3-
HOJIOpPO’KHOTO MocTa TpaHccubupckoit Ma-
ructpamu depes peky O6b. YINBUTETbHBIM
KaXeTCst TOT (BaKT, YTO TOPOJa, B KOTOPOM
CerofHs MpPOXMBaeT 1,5 MJIH YelOBeK, B
1829 ropy, xorma AnekcaHap ¢on Iym-
607BAT COBepIIM CBOe OOMBIIOE ITyTelle-
crBue 1o Poccny, elie He CYLIECTBOBAIIO.

Mpl, HEMIbI, Oaxe 6e3 3HaHUA pycckoro

A3BIKA MOXKeM pacumpoBaTh HasBaHIUE
Barero ropoza: Hosocubupck — Hosas Cu-
6ups. CaMo HasBaHIe, B KOTOPOM OTpake-
HO 3HA4YeHMe Ballero FOpoia /Il OCBOEHIIS
Cubupu, o0BsICHsIET CTONb OBICTpOE Ipe-
BpalljeHne HeGOMBIIOrO MOCENeHNs B Tpe-

TUI 110 Benn4uHe ropop, Poccyn.

briBmee nocenenne Hoso-Hukomaesck cta-
o croimuest Cubupu, ropofoM, M3BECTHBIM
maneko 3a mpenenamu Poccun. O Tom, 4ro
3fleCb HaXOW/ICA TreorpadudecKuii LeHTp
orpoMHoIt Poccuiickoit ummepun, ceropHs
3HAIOT He TOJIbKO Y4eHble ¥ ONbITHbIE ITy-
TellecTBeHHNKM. Hensmepumble IpoCTOpbI
U PacCTOSIHUA, MOTY4Me PEeKM ¥ MOPO3HbIe
3UMBI — BCe 3TO 1 IIPOOYANIIO MHTepeC HeM-
1eB K Poccum.

Co crpoutenbcreoM TpaHccuOMpeKkoit Ma-
rucrpanu HoBocubupck 6bICTPO CTas KpyIi-
HBIM TPAHCIIOPTHBIM Y37I0M, COEVHNBIINM
EBporny u Asuto. VIMeHHO 9Ty 0c00yI0 CBsi-
3ylyl0 GYHKIMIO TOpOfia MBI M XOTHMM
VICTIONIb30BaTh, IIOCKOZbKY Hall (opyM
npepcTaBiseT coboit 0OMeH npesMu Ha aK-
TYa/lIbHYI0 TeMy MEXy JBYMA CTpaHaMI,
OffHa 113 KOTOPBIX HaXOJUTCA Ha BOCTOKE, a
Ipyras - Ha 3amape. B mpenpimymue roppl
MBI 06CYXXJIa/m1 TaKye BOIPOCHI, KaK SHep-
TMA M 3[0POBbE, @ CETOJHA Halla TeMa —
«ABMAIMA U KOCMOC», OHA YK€ MHOTO JIeT

06’I)CJII/IHH€T ycnunysA y4€HbIX MHOTUX CTpaH.

Tematuka GpopyMa aKTya/bHa He TOTBKO [/
HoBocnbupckoro rocymapcTBEHHOTO TeX-
HUYECKOTO YHUBEPCUTETA, YBAXKaeMBIil TOC-
HOMIVH PEKTOp, HO U i1 Bcero Cubypckoro
pernoxa. HoBocmbupck cran 3Ha4MMbIM
IIPOMBILIVZIEHHBIM ¥  HAyYHBIM II€EHTPOM,

CEPbE3HYI0 POJIb B €0 CTAHOBJICHUMN ChITpa-

71 IH)KeHepHbIe HayKy, a TakoKe MaIlJHO-
CTpOeHHe ¥ OCOOEHHO CaMONeTOCTPOEHME
IIOCTIe CTPOUTENIbCTBA ABUALIMOHHOTO 3aBO-
ma um. B.IT. YkanoBa. C MOMeHTa OCHOBaHMs
specs Cubmpckoro otgenenust Poccuitckoit
aKajZleMyuM HayK M BOSHMKHOBEHNA AKajieM-
ropoaka HoBocHOMpPCK CTaHOBUTCSI OTHUM
U3 BOXHEMIINX 00pPa30BaTebHBIX LIEHTPOB
crpanbl [Jo 1991-1992 ropioB oH ocTaBancs
€VMHCTBEHHBIM He3aKPBbITBIM KPYIIHBIM I0O-
ponom Cubupu, 1 HOTOMY CIOfa IIpye3Kas
Ha y4e0y MHOCTpaHHbIe CTYAEHTbI, 60/IbIIO
mpoueHT yyamuxca - u3 [JIP. Mbl odenp
panpl, yro III Hemensa Momomoro y4yeHoro
IIPOXOIMUT VIMEHHO 3[ieCb, B 9TOM MHTepec-
HOM C TOYKM 3PEHNS KY/IbTyPbl TOPOJE, i MBI
HaJieeMcsl yCIIeTh II0CETUTD CaMblii 6O/IBIIION
onepHblit Tearp B Poccyn.

«lepmanus 1 Poccust - BMecTe cTponm 6yy-
Ijee» — TAKOB /IEBM3 HEABHO 3aBePIINBIIIe-
rocst rofa Tepmanvn B Poccun. Stot feBn3
OTpakaeT OCHOBHYIO MJEI0 IIPeACTOsIIIel
HaM Heflenu. Bynyinee — B pykax MO/IOREX.
Be3 Momogexu ero mpocTo He CYILIECTBYET,
KaK B HayKe, TaK U B /T0060it fpyroit cdepe
0011eCTBEHHOI JKM3HM. VIMEHHO HOTOMY
HeoOXOAMMO TIOfEP)KMBATD MEPOLPUATIS
st Monopexxit. Kpome toro, s1 y6exaes, 4to
HefleIsl MOJIOZIOTO YYEHOTO B 3TOM MOJIOAOM
ropojie CTaHeT WUJeaIbHOIl OCHOBOI Mist
MHTEHCUBHOTO 0OMeHa upesMu U OyyImx

COBMECTHBIX IIPOEKTOB.

INoppepxka MOMOJEXYM BXOOWUT B 3afjaun
IeATeNMbHOCTY [epMaHCKOTO IoMa HayKu U
MHHOBALWIt U peanusyeTcss Ha Hefiesie Mo-
nogoro y4yeHoro. OfHaKO OCHOBHOI! II€/IbI0
Heflenn SABJAETCA IIpe3eHTalysa HeMeLKOit
HayKu 3a pybexoM, a KOHKpeTHO — B Poc-

cvn. B TepMaHCKMit TOM HayKu ¥ MHHOBa-
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IMit BXOAMT TakKas OpraHusanysd, Kak lep-
MaHCKast cmy6a akafieMin9eckiux oOMeHOB
(DAAD), xoTopas yxe HaBHO U YCIIELIHO
COTpymHMYaeT ¢ TeXHMYECKMM YHUBEpCH-
TeTOM. J[/I1 yHUBEPCUTETOB U APYIUX BY30B
Tepmarnnu DAAD yxe MHOro pgecarmie-
TUIl TIOfPAAf, OPTAaHU3YET MEXX/[YHAPONHbII
obmeH B pasmnuHbiXx (opmax. LlemeBbivMu
TpyIIaMy JaHHOJ OpTaHM3aLVU ABJIAOTCA
CTYEeHTBDI, aCIIMpPAHTHI U y4eHble [epManym
U ApYruX CTpaH. AkafeMudeckuit ob6MeH
OCYIIECTB/IAETCS B paMKaX MHAMBUIYalIb-
HBIX CTUIIEHIMII WM HOAJEpP>KIBAEMbIX
DAAD 7nByCTOpOHHMX MEXBY3OBCKMX OT-
HomreHuit. CTpaTermyeckas Lelb OpraHu-
3aIMy — VHTePHALMOHAIN3AINA HeMEIKIX
yHausepcuteToB. Crunenpuu DAAD mo pas-
JMYHBIM IPOTPaMMaM €XETrOffHO IOTYYaloT
okommo 100 teIc. KaumupaToB. YTO KacaeTcsa
nopaep>kku Monopnexy, y DAAD B Poccun
CETOfHA MHOTO TAPTHEPOB, COBMECTHO C KO-
TOPBIMY OpTaHM3ALVA IOIePKIBAET aCIIN-
PaHTOB ¥ MOJIOABLIX y4eHbIX. CylecTBYIOT
COBMECTHbIE IIpOTpaMMbl MMeHM VIMmany-
mna Kanta u Muxanna JIoMOHOCOBA, KOTO-
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poie DAAD peanusyet BMecTe ¢ MuHMCTEp-

ctBoM obpasoBanus 1 Hayku P®. Kpome
TOTO, CYI[eCTBYeT CETb BY30B-IIApTHEPOB; Ha
CETOJHAIIHNIA JieHb 3T0 0Kono 180 mpoek-
TOB, MHOT¥€ /3 KOTOPBIX ITOSIBIINCD O71aro-
HapsA MTUYHBIM KOHTAKTaM MeXIY YYEHBIMIL
Hayxka oTKpbIBaeT iBepy, 0cO6eHHO LIS MO-
JIOFIBIX JTIOfIel, YYaCTHUKOB Hallero ¢popymal

Y Hepenu MOIOFIOTO YIEHOTO eCTh JiBe CTpPa-
TerMyecKye e/l BO-IIePBLIX, KII0UeBbIMI
BOIPOCAaMH JBYCTOPOHHETO COTPYHHMYe-
CTBa ABIAIOTCA MPe3eHTAlMA MCCIefoBa-
HMI1 BBICOYAIIIIETO YPOBHSA ¥ YCTAHOBJIEHNE
KOHTAaKTOB Me)X/y MOJIO/[bIMY y4eHBIMU Ha-
IINX CTPaH; BO-BTOPBIX, aKTMBHOE B3alMO-
HeJICTBYUE C POCCUIICKUMI PETYOHAIBHBIMI
Hay4HbIMK LeHTpamu. VI HoBocubmpck Kak
pas AB/IAETCA OFHUM U3 TaKMX IIEHTPOB, KO-
TOPBIiT Ha O4eHb BHICOKOM HayYHOM YPOBHE
coTpynHm4aet ¢ lepmanuerr.

B cBA3K ¢ 9TUM ITO3BO/IBTE OTMETUTD, YTO
uMeHHO 3HadeHye HoBocubupcka Kak Ha-
YUHOTO LieHTpa M cOoOpaio 3[eCh CETORHs

WELCOMING ADDRESS

yuenbix Poccun n Tepmanum. Mue kaxer-
Cs1, 3TO Cepbe3HBIil ycrex AKafemMuy Hayk!
Ee unen rocrmomuH AceeB He[@aBHO ObLI
nepensbpan Ha gomkHocty [Ipencenarerns
CO PAH un Bune-npesugenra PAH. Cu-
OupcKoe OT[eNeHNe, OCHOBaHHOe B 1957
TOfy, CETOHA HAaCUUTBIBAET 0Ko/Mo 30 ThIC.
COTpy#HMKOB B 80 MCCIemoBaTeNbCKIX
uHCTUTYyTaX. Hemelikoe Hay4HO-Mcceno-
BaTe/IbCKOE COOOIIECTBO C CAMOTO Hadyaza
aKTMBHO COTPYSHIYAJIO C PETMIOHOM, O YeM
CBUJIETENIbCTBYET CETONHALIHAA CTaTUCTH-
Ka Hay4HBIX OOMEHOB: KOHTaKTBI C yde-
HbIMM CMOMPCKOTO PErMOHAIbHOTO OT/e-
nenua lepmanus Bcerga HopfepXuBana B
NepByIo o4yeperp!

ITo3BonmbTe MHe CKa3aTb HECKO/IBKO CIIOB O
camoM HeMelkoM Hay4YHO-MCCTIeTOBaTeNb-
ckoMm coobmectBe (DFG). Ono Ha cerop-
HAIIHWI JIeHb AB/IAETCA KPYIHENIIel opra-
Husanuei B EBpore, koTopas nopjiepXuBaeT
Hay4Hble MCCefoBaHus. [0goBoil OomKeT
DFG cocraBrsieT 6oree 2,5 MIpH €BpO U
HAIIpaB/IAeTCs Ha TOAAEPXKKY (yHAaMeH-
TaJIbHBIX YICCTIEIOBAaHUIT B BY3aX ¥ HAYYHBIX
MHCTUTYTAX. /11 MeX/[yHapOIHOI JesATeNb-
Hoctu DFG Poccna mmeer mpmopuretHoe
3HaueHMe. IlofTBepKIeHeM TOMY CITY>KUT
OCHOBaHMe IPEfiCTABUTENbCTBA OpraHu3a-
i B MocKBe, KOTOpoe 4epe3 HeCKOIbKO
Hefieb  OTIIPA3fiHyeT CBOe JecATHUIeTHE.
C 1970 roga mexxpy DFG n PAH cymectsyer
COITIAIIEH e O OAfieP)KKe HayYHOro 0OMeHa
MEX]y HAIIMMM CTPAHAMI.

CeropHsA HeMEIKO-POCCUIICKNE MCCTIeNo-
BaTe/IbCKIIE TPYIIIbI pabOTAIOT HaJl IIPOEK-
tamu DFG o Bceii cTpane, ot Kanunun-
rpaga po BmagmsocTtoka, or CeBepHOro
Kaskasa o Konbckoro monyocrposa. [le-
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CATaA YacTb BCEX ITPUITTALIEHHDBIX DFG B

Tepmanuio yueHbIx mpesicTaBnsger Poccuro.
Taxum obpasom, Poccust siBiseTcst HammMM
caMbIM BaXHbIM mapTHepoM mocne CIIA.
Yro xacaercss 006y4eHNs B aCHMPaHTCKUX
LIKOJIaX, TO 1 371ech Poccus, BMecTe ¢ Kura-
em, VInpmeii u ViTanueii, BXODUT B 4€TBEPKY
JIUTEPOB 0 YMNCTTY IOChI/IaeMbIX CTPAHOI B
TepmaHuIo acIMpaHTOB.

Tonbko 3a mocnemnue roxst DFG mpemo-
craBwio ¢uHaHCKpoBaHue st 300 3asBOK
C yYacTMeM POCCUICKUX yueHbIX. HekoTo-
pble 3asBKM mpencTaBsiior Cubyps; daiie
BCEro CMOMpPCKME IPOEKTbl OTHOCATCH K
chepe eCTeCTBEHHBIX U MH)KEHEPHBIX HAyK
WM ke 6OTaHMKM. YCIIENHOe COTPYRHMYE-
crBo ¢ CHOMPCKMM PErvoHOM BeleTcsl IO
TAKVMM HAIIPaB/IeHNsAM, KaK xumus, Gpusnka,
B YaCTHOCTU ONTHMKA M KBAHTOBAas ONTHKA,
U3yueHNe TBEPAbIX Tel Y IIOBEPXHOCTeIL,

a TaKkKe reoloryA ¥ MaleOHTONOTHsA, Te0-
XVIMMSA, MUHEPAJIOTUs U KpUCTaiorpadus.
ITo TemaTyuke Hamleit Hefienu 37ieChb peanu-
3yeTcs LBl ALl IPOEKTOB B 00/IaCTU I'U-
APOAMHAMUKI, TEXHOJIOTUY Y METOJOB IIPO-
U3BOJCTBA, KOHCTPYKIMOHHBIX MaTePHasIoB,
MaIIMHOCTPOeHMA. B HUX 3a/ielicTBOBaHbI B
nepsylo ouepenb MHCTUTYTH PAH: MHCTH-
TYT T€OPETUIECKOII U IPUKIAJHON MeXaHN-
ku um. C.A. Xpuctuanosuya, VIHCTUTYT He-
opranmudeckoit xumun uM. A.B. Hukonaesa,
VIHCTUTYT XMMMYECKOW KMHETUKM M rope-
nusa um. B.B. Boesogckoro, VincturyT anep-
Hoit ¢pusuxy uM. LV Bynkepa u VIHcTUTYT
BBIYMCTIUTENbHBIX TEXHOTOTHIA.

HepaBusAa pedopMa CHUCTeMbI BBICLIETO
o6pasoBanuA B Poccum oTKphIBaeT HOBBIE
HEPCIeKTUBbl /I Hallero COTpyAHMYe-
ctBa. fl yBepen: Texumdeckuit yHuBepcu-
TeT, B KOTOPOM YYUTCA 25 ThIC. CTYIEHTOB,

OfIVH W3 KPYIHENIINX TeXHIYeCKNX BY30B
B CTpaHe, OCTAHETCsl CYIBHBIM U MHTEpec-
HBIM TapTHepoM s lepmanuu. Bel, Bepo-
ATHO, 3Ha€eTe, YTO TaK Ha3blBaeMas VHUIA-
aTuBa 110 HOJI}ICP)KKG Benyu_u/[x SHI/ITapHI)IX
By30B lepMaHMM fama MM BO3MOXHOCTD
CO3laBaThb  HOBBIE  MCCIIENOBATENbCKIIE
KTacTepbl M YHMBEPCUTETCKMEe HaydHBIe
LIEHTPbI, KOTOPBIE y)Ke BBIPAa3UIN CBOIO 3a-
MHTEPECOBAHHOCTb B COTPYJHMYECTBE C
Poccueir. TlpencraButenn MHOIMX HeMell-
KX yHI/IBepCI/ITeTOB n Hay‘-IHI)IX opraHnsa-
Uit crienuaabHO npuexanu B Poccuio, 4to-
OBl LPUHATH yYacTHe B Hefelle MOMOKOTO

Y4€eHoro.

VYBakaeMble JaMbl U TOCHOMA, JaBaiiTe
JICIIONIb3YeM Te€ BO3MOXXHOCTM, KOTOpbIe
IpeflaraeT HaM HefeNsd MOJIOJOro yde-
Horo B HoBocmbupcke, 4T0OBI BBIBECTH
Hallle COTPYAHUYECTBO HA KadeCTBEHHO
HOBBIII ypoBeHb. [lonarao, HaM BceM MH-
TepecHO, Kak OyfeT pa3BMBaTbCA Hallla
COBMECTHas [IeATe/IbHOCTD, HO B OfIHOM A
yBepen: HoBocubupck ocranercs B ¢o-
kyce BuuManua DAAD u DFG u mocne
saBepuieHna ropga lepmanum B Poccun,
IIOCKO/IbKY MBI OCOOEHHO 3alfHTepecoBa-
HBI B YKpeIUIeHUM CBA3el ¢ MapTHepaMu
B Cnbupu. JKemaro BceM HaM YCIELIHO
IIT Poccuiicko-repMaHCKOl Hefenu Mo-
JIOOTO Y4Y€HOTO M O4YeHb HAaJelCh, YTO
B C/IeflyIollleM TOfly Mbl BMECTe OTKPOEM
IV Hepmenro.

51 xoren 6l BbIpasuTh ocobyrw Omaromap-
HOCTb OPraHM3aTOPaM M y4YaCTHMKAM He-
mem B HoBocubupcxe! Jlambl u rocmona, A
yBEpEH B TOM, YTO 9Ta Hefens OyaeT mones-
HOJI ¥ MUHTEPECHOIA.
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IIpexxme Bcero xo4y NONPUBETCTBOBATH
Bcex cobpaBumxcst ot umenn Obepoccnii-
CKOIl 00lecTBeHHO opraHmsamym «Poc-
CUIICKUII CO03 MOJIOZIBIX YYEHBIX», KOTOpas
y>Ke TPEeTuIi rof, OAIPAL, BHICTYTIAeT COOPra-
Hu3aTopoM Poccuitcko-repMaHCKoit Hefienu

MOIOA0TO y4I€HOTO.

B atoM romy A OTKpBIBAIOIETOCA Me-
porpuATHs BbIOpaHA KpaifHe aKTyalbHas
TeMa — «ABMaLIMS U KOCMOC». [lelicTBUTENb-
HO, aBMAL[VIOHHAsI ¥ KOCMIYEeCKast IIPOMBIIII-
JICHHOCTb MIPaeT CUCTEMOOOPA3YIOLYI0
ponb B 3KOHOMMUKe rocymapcrsa. Ee pas-
BUTHE CIIOCOOCTBYET COBEPIIEHCTBOBAHNIO
obecreunBaoOIINX OTpac/ell, JaeT OLIyTH-
MBIl VIMITY/IbC Pa3BUTUIO MAIINHOCTpPOE-
HIISI, 97IEKTPOHHOI IIPOMBILIIEHHOCTH I JAP.
Kpome Toro, aBuaryioHHast u KOCMUIecKast
HPOMBIIZIEHHOCTb BHOCUT 3HAUMTE/TbHBII
BKJIaJ] B obecIeueHMe HAIVOHAIbHBIX MH-
TepecoB B OOOPOHHOI cdepe, YTO TaKKe
HOJYepPKMBAET AKTYalIbHOCTb TEMBI MeEpO-

OpUATHUA.

BonpocaM, cBsA3aHHBIM C aBManyeil 1 Koc-
MocoM, B Poccum Bcerma mpupaBanoch
ocoboe 3HaueHue. Hampumep, B KOHIle
2012 ropa IlpaBurenpcteom Poccuiickoit
Qepepanun  yTBepKieHa locymapcTBeH-
Has nporpaMma «PasBuTme aBManMOHHO
mpoMbllieHHOCT Ha 2013-2025 ropbl»,
IpefycMaTpUBaolasd peanusanyio Mepo-
MpUATUIL, HAIPAaBJEHHBIX Ha JOCTIDKEHUe
I7106a/IbHON KOHKYPEHTOCIIOCOOHOCTI POC-
CUIICKOJ aBMAIYIOHHON ITPOMBIIIIEHHOCTH
U YKpeljieHMe ee MO3UIIMII Ha MIPOBOM
poiake. ToroBuTcs pedopma pakeTHO-KOC-
MUYECKOl OTpaciy, B paMKax KOTOpOIt
wiaHupyerca cosganue OODbeaMHEHHOI
PaKeTHO-KOCMMYECKOI KOpIOpanum s
noBblieHNs 3G HEeKTUBHOCTI PabOTHI ITpefi-

MpUATUI OTpaC/In.
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OpHaKko ycoelmHas peanysanys BbllIEHA-
3BaHHBIX Mep HEBO3MO)XXHa 0e3 pasBUTHS
Hay4HBIX ¥ 00pa3oBaTelbHbIX OpraHU3ALINIL,
COBEpIIEHCTBOBAHMSA CUCTEMbI OATOTOBKU
HAyYHBIX ¥ MH)XEHEPHbIX KafpoB s cde-
pBI aBMALMM M KOCMOCA, NIPOBEXEHNS HPO-
PBIBHBIX HAyYHBIX UCCIENOBAHMII M paspa-
6O0TOK MMPOBOTO YPOBHS B JAHHOIT 06/IaCTH.
OpuuM u3 daxTopoB 3¢ PeKTUBHOTO pelie-
HIA TIOOOHBIX 3a/jay SIB/ISETCS PACIIMPEHIE
MEXIYHapOJHOTO COTPYJHMYECTBA, HATIPAB-
JIEHHOTO Ha OOMEH OIIBITOM, COBMECTHOE OCY-
IeCTB/IEHIe HAayYHO-TEXHIYECKIX IIPOEKTOB,
4yto OymeT crmoco6CcTBOBaTh Hambonee MOJ-
HOIl peanu3alyy MMELIErocs MOTeHIana
BCEX YYACTBYIOIMX CTOPOH. B ¢Bs3M ¢ 9TUM
OTKpBIBAIOIeeCs CErOfHS POCCUIICKO-Tep-
MaHCKOe MepOIpMsTHE MMeeT 0CO0y 3Ha-
YUMOCTB, TaK Kak OHO BHECET BK/IAJ] B PACIIIl-
peHVe B3aMMOJEICTBIS MEXLY MOJIOLbIMM
Y4eHBIMY IBYX CTPaH M NPUAACT JAOHOMHU-
TeJIbHBII MMITY/IbC COTPYAHMYeCTBY Poccun

u Tepmanuu B cdepe aBuaIy 1 KOCMOCA.

Cnepyer ormeTutb, uTo Poccmiickmii coros
MOJIOIbIX Y4€HBIX IIPMHIMAET AKTYBHOE y4a-
CTHe B IIPOIIeCcax Pa3BUTHA MEXYHAPOTHO-
TO COTPYAHMYECTBA M CYNTALT 3TO ONHUM 13
BOKHEMIINX 37eMEHTOB COBEpLICHCTBOBA-
HIVS U PasBUTUS OTEYECTBEHHOI cdeps 00-

Ppa3oBaHNsA, HAYKU U TEXHOJTOTHIA.

B saBepieHyne xouy I06/Marofaputb 3a co-
TPYSHUYECTBO HAlIMX IapTHepoB — lepman-
CKMIT JIOM HayKM ¥ MHHOBaumii B Mockse,
Hemenkoe Hay4HO-UCCIIEAOBATENBCKOE CO00-
IeCTBO, [epMAHCKYI0 CTY)XOY aKa/ieMITIeCKIX
00MeHOB, IPMHUMAIIIYI0 CTOpOHY — HoBo-
CHOMPCKUIT TOCYAApCTBEHHBIN TeXHUYeCKMIT
YHUBEPCUTET, @ TAKXKe TI0XKeaThb BCEM Y4YacT-
HMKaM Poccuiicko-repMaHCcKoit Heflen MOJIO-
JIOTO y4eHOro «ABMAIMA M KOCMOC» YCIIel-

HOII pabOThL.

WELCOMING ADDRESS

ALEKSANDR SHCHEGLOV

Vorsitzender des Rates der
Gesamtrussischen gesellschaftlichen
Einrichtung,Verband Junger
Wissenschaftler in Russland” (RoSMU)




WELCOMING ADDRESS

Sehr geehrte Teilnehmer, Gdste
und Veranstalter der Woche!

Zunichst mochte ich Sie alle im Namen des
»Verbandes Junger Wissenschaftler in Russ-
land® zur Eroffnung der ,Woche des jungen
Wissenschaftlers“ begriiflen, die RoSMU
bereits zum dritten Mal mitveranstaltet.

Die Veranstaltung in diesem Jahr ist einem
hochaktuellen Thema gewidmet - ,Luft-
und Raumfahrt Diese beiden Bereiche
spielen eine entscheidende Rolle fir die
Wirtschaft des Landes. Die Weiterentwick-
lung der Branche gibt neue Impulse fiir alle
naheliegenden Bereiche, fiir den Maschi-
nenbau, die Elektronik u. a. Auerdem leis-
tet die Luft- und Raumfahrtindustrie einen
wichtigen Beitrag im Verteidigungsbereich,
was nochmals darauf hindeutet, dass unser
Thema sehr aktuell ist.

Luft- und Raumfahrt waren fiir Russland
immer schon von besonderer Bedeutung.
Ein Bespiel dafiir: 2012 hat die Regierung
der Russischen Foderation das staatliche
Programm ,Entwicklung der Luftfahrt-
industrie 2013-2025“ angenommen, das

verschiedene Mafinahmen vorsieht, die zur
Erh6hung der Wettbewerbsfihigkeit russi-
scher Luftfahrtindustrie auf dem internati-
onalen Markt fithren sollen. Heute wird an
der Reform der Raketen- und Raumfahrt-
industrie gearbeitet, die auf die Griindung
eines Vereins fiir Raketen und Raumfahrt
zielt, womit die Effizienz der Unternehmen
der Branche gesteigert werden kann.

Eine erfolgreiche Umsetzung der oben
genannten Mafinahmen ist ohne Entwick-
lung in Forschung und Lehre, ohne Ausbil-
dung der Nachwuchswissenschaftler und
Ingenieure im Bereich Luft- und Raum-
fahrt auf einem ganz anderen Niveau,
ohne revolutiondre Entdeckungen in der
Wissenschaft der ganzen Welt nicht mog-
lich. Einer der Faktoren fiir die effiziente
Losung solcher Aufgaben ist die Stirkung
der internationalen Zusammenarbeit mit
dem Ziel des Erfahrungsaustausches, ge-
meinsamer Realisierung wissenschaftlich-
technischer Projekte, was zur Realisierung
des Potenzials aller beteiligten Seiten fiih-

ren wird. Aus diesem Grund hat die Veran-
staltung, die wir heute hier eréffnen, eine
besondere Bedeutung, sowohl fiir die Er-
weiterung der Zusammenarbeit zwischen
unseren Nachwuchswissenschaftlern als
auch fiir die gesamte Zusammenarbeit von
Russland und Deutschland im Bereich der
Luft- und Raumfahrt.

Es sei betont, dass der ,,Verband Junger Wis-
senschaftler in Russland® aktiv an der For-
derung der internationalen Zusammenar-
beit teilnimmt und sie als Schliisselelement
fir die Modernisierung der Bereiche Lehre,
Forschung und Technologien betrachtet.

Zum Schluss mochte ich mich bei unse-
ren Partnern — dem DWIH in Moskau, der
DFG und dem DAAD - fiir die erfolgreiche
Zusammenarbeit bedanken, ich danke der
Staatlichen Technischen Universitit Novo-
sibirsk und wiinsche allen Teilnehmern der
»Deutsch-Russischen Woche des Jungen

Wissenschaftlers® zum Thema ,Luft- und
Raumfahrt® viel Erfolg bei der Arbeit.

GERMAN-RUSSIAN WEEK OF YOUNG RESEARCHER




Llopozue opysvs!

Yeascaemvie yuacmHuku u opeaHu3zamopol
Helesu M0100020 Y4eHO020

«Asuauus u kocmoc»!

B HoBocmbupcke B paMKax IepeKpecT-
Horo Poccuiicko-Tepmanckoro ropma 06-
pa3oBaHMA, HAYK! M MHHOBALIMil BIIepBble
IIPOXOAUT MEXyHAPOJHBLIT popyM MomI0-
ObIX YYEHBIX, IOCBAIIEHHBINI aBMALUN U

KOCMOCY.

HoBocnbupckas o6macTb — MCTOPUUECKN
CNOKMBUIMIACS HAYYHBII M MHHOBAIM-
OHHBIII LIEHTP, PErMOH, MMEILINII 3Ha-
YUTE/IbHBIA MOTEHIMA [JIA peantnsalun
MEXIyHapOIHOTO COTPYAHUYECTBA B 00-
NacTy 06pa3OBaHMsA, HAYKM VI TEXHOJIOTVI
aBUAIMOHHOTO TPOdUIA.

Liebe Freunde!

YBepeHa, 4TO «IVPKYIIALNA 3SHAaHUIT» B XOfie
3TOIt HefleNn, JUCKYCCUY TI0 K/II0YeBbIM pe-
3y/lbTaTaM U MepCIeKTUBAM UCCTIefOBaHMIi
U pa3paboOTOK, HEHOCPEACTBEHHOE 3Ha-
KOMCTBO MOJIOZIBIX VICC/IE[IOBATeNeil IPYT C
LpPYroM OyLyT COLeICTBOBATh MHTEPHALVO-
HaJIM3alMy HayYHOTO COTPYHMYECTBA MO-
JIOIOTO TOKO/IEHN Sl YUeHBIX HAIMX CTPaH.

JKenaro BceM ydacTHMKaM HemenM MOJIO-
IIBIX MCCIIemoBaTeel « ABMAIsA M KOCMOC»
IUIOKOTBOPHOI PabOThI, HOBBIX OTKPBITHI
U NPOJIyKTUBHBIX PelIeHNit, a TAKXKe MHTe-
PECHOro 3HaKOMCTBA C TPEThYM II0 BE/INYM-
He roponoM Poccun, cromuueit Cubupu —
HoBocnbupckom.

Sehr geehrte Teilnehmer und Organisatoren
der Woche des Jungen Wissenschaftlers
»Luft- und Raumfahrt”!

Zum ersten Mal findet in Novosibirsk im
Rahmen des Deutsch-Russischen Jahres
der Bildung, Wissenschaft und Innovation
ein internationales Forum fiir Nachwuchs-
wissenschaftler zum Thema ,Luft- und
Raumfahrt® statt.

Novosibirsk hat sich im Laufe der Zeit zu
einem bedeutenden Zentrum der Wissen-
schaft und Innovation entwickelt, diese
Region hat grofies Potenzial fiir internatio-
nale Zusammenarbeit im Bereich Bildung,
Wissenschaft und Raum- und Luftfahrt-
technologien.

GERMAN-RUSSIAN WEEK OF YOUNG RESEARCHER

Ich bin sicher, dass der Wissenstransfer
wiahrend der Woche, die Diskussion zu
Schliisselfragen und Perspektiven der For-
schung, neue Kontakte zwischen jungen
Wissenschaftlern zur Erweiterung und In-
ternationalisierung der wissenschaftlichen
Zusammenarbeit unserer beiden Linder
beitragen werden.

Ich wiinsche allen Teilnehmern der Wo-
che des Jungen Wissenschaftlers ,,Luft- und
Raumfahrt® erfolgreiche Arbeit, neue Ideen
und Losungen und einen interessanten Auf-
enthalt in der drittgroiten Stadt Russlands,
in der sibirischen Hauptstadt Novosibirsk.

WELCOMING ADDRESS

JELENA ZHITENKO

Stellvertretende Ministerin fiir Bildung,
Wissenschaft und Innovationspolitik
der Region Novosibirsk




INTRODUCTORY REMARKS

Introductory Remarks

Vice-President of the DFG, Prof. Peter Funke

Dear Distinguished Guests,
Dear Colleagues and Friends,

With the official opening this week, it is
my pleasure to share with you some de-
tailed information on what to expect. It is
a little bit more difficult for me to do so
than in the past, because for the last two
years, I was accompanied by my colleague,
Professor Huber. As Vice President of the
DAAD, he would always begin and I could
simply expand on his points. But today,
I will have to do without him and I will
represent more members of the German
delegation than just the DFG, of which I
am Vice President.

As a matter of fact, both of our organiza-
tions — the DAAD and the DFG - are re-
sponsible for science and the development
of fundamental research. Indeed, it is this
“Week of the Young Researcher” where the
aims of the two funding agencies meet for
the following: to support the mobility of
young scientists and their research activities.

And especially abroad - here in Novosi-
birsk, Russia, — it all makes so much sense
to combine the on-site experience of the
DAAD with the research expertise of the
DFG, which has funded quite a few projects
at Novosibirsk research institutions over the
last few years. That is why we originally had
the idea to co-organize such a conference.
And that is why we have always done this
introduction together.

I would like to point out that the German
Centre for Research and Innovation, das
Deutsche Haus fiir Wissenschaft und In-
novation, is host to many more German

THE THIRD cen
OF THE » !

organizations than just the DFG and the
DAAD. But what is the DWIH all about?
The German Federal Foreign Office has
been supporting the development of Ger-
man Science and Innovation Forums since
2009 in the following cities: New York, Sdo
Paulo, New Delhi, Tokyo, and Moscow. The
aim behind the Forums is to provide col-
lective platforms for German science and
research organizations represented in other
countries and to unite under one roof in co-
operation with German business. This joint,
concerted representation of science and
industry serves to strengthen the visibil-
ity of German drivers of innovation, create
synergies between them and promote ties
between them and similar organizations in
their host countries. In turn, the foregoing
bolsters Germany as a location for research

and innovation.

These reasons are why I am very happy to
see in Novosibirsk this week representatives

not only from DAAD and DFG, but also
from the Alexander von Humboldt-Foun-
dation, from the Helmholtz Association of
German Research Centres and from the
Freie Universitit Berlin who will support us
the whole week. A special welcome to our
partner organization, the Russian Founda-
tion for Basic Research (RFBR), and Irina
Zhurbina, who will present their funding
programmes to us. But even more grate-
ful we are to all the researchers who have
come a very long way to Siberia. Without
your involvement this week, such coordi-
nation would not have been possible. So a
great many thanks to all the Germans from
Aachen, Berlin, Bonn, Darmstadt, Dresden,
Hamburg, Heidelberg, Miinchen, Stuttgart -
and finally - if I may add...from Miinster,
because this is where I am from!

But some of our Russian colleagues surely
had a longer and more tiring journey travel-
ling here; in fact, some of you live as far away
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from Novosibirsk as we Germans do. So it is
a great pleasure to welcome you from vari-
ous parts of the vast territory of the Russian
Federation: from Belgorod, Moscow, Samara,
Tomsk, Ufa, Zhukovsky, and last, but not
least, from Novosibirsk and Akademgoro-
dok. And indeed, without the help of our
friends from Novosibirsk, Evgenij Tsoi from
the Technical University, and Uwe Gaisbau-
er from ITAM in Akademgorodok, we could
not celebrate the opening of this week here
today in this fashion.

Obviously, we should also acknowledge the
active role of ROSMU, the Russian Union of
Young Scientists, and their Chairman, Alek-
sandr Shcheglov. And, of course, without
the strong input of Artyom Fillipov, Chair-
man of the Association of young scientists
at ITAM, it would have been very difficult
to match young researchers from Germany
and Russia at an eye level. Finally, to bring
all these young and promising talents to-
gether with other renowned senior scien-
tists — such as Wolfgang Schréder, Klaus
Janschek, Martin Oberlack and Rainer
Walther - makes this week so much more
interesting for all of us.

The DAAD has operated its own represen-
tation in Russia for 20 years now, the DFG
for 10 years, and the DWIH for 5 years now.
But why, exactly, Russia? We believe that
there is considerable research potential to
be realized in many areas of science and the
humanities. We, as the DFG, have always
placed special focus on countries that al-
low scientific cooperation to be carried out
on an equal footing. Within our agreements
and bilateral programmes with the Russian
Academy of Sciences, the Russian Founda-
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tion for Basic Research - RFFI, and the Rus-
sian Foundation for Humanities - RGNEF,
innumerable conferences, symposia, visits
and research projects have been implement-
ed in all areas of research, often leading to
sustainable integrated networks. Our liaison
office in Moscow, as one of only seven DFG
offices worldwide, underlines the fact that
Russia plays a key role as one of our most
important strategic partners. But I will stop
here at this point because my colleagues will
go into detail later this week to present how
the DAAD and the DFG both foster bilateral
collaboration and facilitate cooperation es-
pecially among young researchers.

In short, we have heard now why the DAAD,
the DFG and the DWIH are in Russia. Also,
we have heard why we are in Novosibirsk
today. And finally, we have already heard the
motivation behind our focus on the support
of young researchers this week. But, we have
we not heard about the actual topic of this
conference? Why did we choose “Aviation and
Space”as a major topic? Let my briefly explain

why. There are two good reasons for it.

INTRODUCTORY REMARKS

First since the topic is interdisciplinary, it al-
lows us to invite many different researchers
from many different disciplines to set up inter-
national networks. We believe that this diversi-
ty will be a source for finding new ideas. Identi-
fying and exploiting synergies between various
aspects and scientific approaches will surely be
the key to tackling global challenges such as
aviation and transportation. And this already
brings me to the second point: The topic itself
is a global issue and is ideal for international
cooperation. After all, research in engineering
as well as in aerospace has long been a priority
topic of mutual interest for German and Rus-
sian political and scientific platforms, partner-
ships and government agreements.

Well, I have talked a lot today and I do not
want to repeat myself here. I promise you
will not have to listen to me again this week!
Also, I have already said quite a few words
in German and in English - and there are
so many great minds among us who haven't
even said a single word in either language
yet. So it is high time that I finish to allow the
young scientists and the engineers speak!
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“What will we be talking about?”

Introductory Remarks

DR.-ING. MICHAEL LENTZE

Deutsche Forschungsgemeinschaft,
Group of Engineering Sciences

o

Dear Readers and Young Scientists,

The Vice-President, Peter Funke, has al-
ready extended the warmest regards of
the Executive Board of the Deutsche
Forschungsgemeinschaft to you. Now it
is a great pleasure and an honour for me
to welcome you, on behalf of the Division
of Engineering Sciences within the DFG,
to this week here in Novosibirsk. Indeed,
I am myself an engineer by training, but
I am responsible now rather for the ad-
ministration of science than the actual
research, which is carried out by the scien-
tists we have invited today.

Two years ago, when I first heard about
the new idea to establish German-Russian
Weeks for young scientists, I immediately
thought about our solid bilateral collabo-
ration in nearly all fields of engineering
sciences. Our DFG project group “Efficient
Energy Conversion, Storage and Utilisa-
tion” could already substantially contrib-
ute to the first week in Kazan. German and
Russian scientists, active in fluid dynamics
and microsystems engineering, presented
their research under the topic of “Man and
Energy”.

This year, with the focus on “Aviation and
Space”, our division is even more central to
the topic than in the years before. A cou-

ple of months ago, I introduced the idea
to organize such a week in Novosibirsk to
various DFG review boards. All over the
engineering boards it met with a wide re-
sponse. As a result, today, I am very happy
to welcome so many very experienced
German engineers and their Russian
partners. Most of these elected scientific
representatives from Germany, like Wolf-
gang Schroder, Klaus Janschek and Mar-
tin Oberlack, have for a long time worked
with Russia and have shown a special in-
terest in Novosibirsk.

The DFG, as a funding agency, has sup-
ported quite a few projects here in Siberia
over the past decades. Major bilateral pro-
jects, with respect to “Aviation and Space”,
will be presented to you during this week.
Among the highlights of our co-operation,
surely, is the Research Training Group
(RTG 1095) on “Aero-thermodynamic
Design of a Scramjet Propulsion System’,
between the University of Stuttgart and
the Institute of Theoretical and Applied
Mechanics (ITAM). But there are many
more projects that provide proof to the
fact that Novosibirsk and its Akademgoro-
dok are the right choice for the location of
this Week.

The creation and preservation of trans-
port infrastructure play a decisive role
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in the world welfare development. Many
aspects of our everyday life would be im-
possible without world goods and pro-
duction exchange. Also modern mobil-
ity is indispensable in many spheres. The
research of new concepts for ecologically
effective flights and the development
of future long-term transfer systems in
space are the most important challenges
of the 21st century in order to correspond
to urgent and current environmental
problems. It is necessary to significantly
reduce natural resources consumption
for longevity increase. Big successes in
aerodynamics development, in relation
to the above mentioned, are as important
as new concepts in the sphere of aviation
electronics, air transport technology, and
shipping logistics. Russian and German
scientists are among the leading inter-
national researchers in these spheres.
Moreover, within the framework of the
joint research projects, scientists can use
the long-term experience of their project
colleagues. The cooperation embraces
research spheres from flow modeling to
concrete experiments in the aerodynamic
tunnel. Also, both countries are bound
by long-term research traditions and in
the modern cosmonautics sphere. Within
the framework of many joint projects, re-
searches are conducted in such spheres
as, for example, scramjet development
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for future space transport infrastruc-

ture. Fruitful cooperation has existed for
a long time not only between university
institutes but also between the German
Aerospace Center (DLR) and the Central
Aero hydrodynamic Institute in Russia.

The German-Russian Week of the Young
Researcher will encourage the further de-
velopment of joint research interests and
embody them in the current research con-
cepts. The aim of this must be the provid-
ing of international and interdisciplinary
cooperation at a high scientific level. In the
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course of this event, future joint directions
of scientific researches, as well as such
topics as supersonic technologies, jet en-
gines concepts, reduction of aerodynamic
impedance, digital program guidance and
modeling, aviation electronics, and jets or
aeronautic concepts designing, will be dis-
cussed. In my opinion, close cooperation
is needed to find solutions to high-priority
targeted social problems, where none have
been found, so far. In this regard, I wish
you, and all of us, great successes during
the German-Russian Week of the Young
Researcher!




SENIOR SCIENTISTS

SENIOR SCIENTISTS

CONTRIBUTIONS OF SENIOR GERMAN
AND RUSSIAN RESEARCHERS

-
-

Prof. Dr.-Ing. Wolfgang Schroder

Professor Schroder graduated from RWTH
Aachen University. He worked as a research
assistant at the Institute of Aerodynamics,
where he is the current chair. From 2010

t0 2012, he was the Dean of the Faculty of
Mechanical Engineering at Aachen Univer-
sity. Before he got his first professorship in
1995, he worked on European projects for
Messerschmitt-Boelkow-Blohm and for the
Deutsche Aerospace AG. Earlier this year (in
2013), the Braunschweig Scientific Society
awarded him the Carl Friedrich Gauss Award.
Wolfgang Schroder has long been affiliated
with the DFG. In the late 1980s, he received a
scholarship for from Caltech, the California In-
stitute of Technology. Since then, he has been
a spokesperson and participating scientist of
for numerous collaborative research centers
and research units funded by the DFG. As a
current member of the review board “404-03
Fluid Mechanics,” he is an elected scientific
advisor with the DFG and other organizations.
Additionally, he is a member of the American
Institute of Aeronautics and Astronautics
(AIAA) and the Deutsche Gesellschaft fiir Luft-
und Raumfahrt (DGLR).

SIMULATION OF COOLED SCRAMIJET FLOWS

Supersonic slot cooling for a scramjet is numerically investigated. This cooling technology is a promising approach to
mitigate the intense aerodynamic surface heating and to achieve long flight durations. Since shock waves occur in the
combustion chamber of a scramijet, detailed studies are performed using LES. These studies examine shock-cooling
film interactions in fully turbulent flow at a freestream Mach number of Ma_ =2.44. The cooling film interactions are
characterized by analyzing the instantaneous flow field, mean flow field, and turbulence statistics. Additionally, the
simulations are extensively validated by experimental data. Effects of the injection slot Mach number, slot density ra-
tio, and shock impingement locations on cooling effectiveness are investigated. In addition, the impact of adverse and
favorable pressure gradients on the turbulent flow field and the cooling effectiveness is studied since such gradients
occur in the nozzle and combustion chamber of a scramjet. Furthermore, the difference of laminar and turbulent slot

cooling is analyzed.

You held the opening lecture of this week. In order to
introduce the general topic to our readers: What are
scramjets all about? And which role can they play in
“Aviation and Space”?

A scramjet is a supersonic combustion ramjet.
That is, the combustion occurs in supersonic flow.
Compared to rocket engines, where the oxidizer
and the fuel are part of the payload of the rocket,
ramjets and likewise scramjets use ambient air as
oxidizer such that only the fuel has to be carried
on board. Hence, scramjets are only of interest in
the atmosphere where the air still has enough den-
sity. Such an engine can be used for a supersonic
space vehicle that carries a rocket into a low earth
orbit. From this orbit, the rocket flies into space to
boldly go where nobody has gone before. Another
nice feature of a scramjet is the fact that it does not
contain any rotating parts which also means that it
is lighter than other typical turbojet engines.

Your university, RWTH Aachen has a long list of Russian
collaboration partners in Moscow, St. Petershurg and
Novosibirsk. What are the highlights of the longstand-
ing collaboration with Novosibirsk?

The highlights go back to the beginning of this
century when Novosibirsk was also involved in the
Collaborative Research Center (SFB 253) funded

by the Deutsche Forschungsgemeinschatft. The fo-
cus of this research was on super-and hypersonic
flows. Some of the experiments concerning the
flow over the two-stage space vehicle ELAC could
only be performed in the wind tunnels in Novosi-
birsk. This collaboration with Prof. Kharitonov’s
group was definitely a scientific success.

You have been involved in many international projects
funded by the DFG. Also, you are an elected scientific
advisor of the DFG review board “Fluid Mechanics”. In
which area do you see the most potential for co-oper-
ation with Russia?

The answer is certainly twofold since the bilat-
eral character of the relationship has to be con-
sidered. From the German point of view, the
Russian facilities of supersonic and hypersonic
flow conditions are extremely attractive. That is,
experiments can be conducted in a Mach num-
ber range and a measurement time that cannot
be realized in German tunnels. From the Russian
point of view, it makes sense to think about the
possibilities that exist in Germany in the field of
parallel computing. To use such hardware effi-
ciently, Russian scientists should really come to
Germany to really work in the area of high per-
formance computing.
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MODEL-BASED SYSTEMS DESIGN
FOR SAFETY CRITICAL SYSTEMS

Aerospace systems are traditionally complex. They are built from heterogeneous technologies and they are highly sus-
ceptible to failures. This talk discusses modern model-based design aspects for ensuring high dependability of such
systems. An introductory assessment clarifies relevant terms of reference such as “systems” (in particular mechatronic
systems),“models’, “design”and “dependability” with a special focus on safety aspects. The further considerations give
answers to the following questions: “What models have to be used?” and “How to work with models (methods)?”in
the context of building safe systems that are robust against threats. Current research results of our TU Dresden Auto-
mation Engineering Lah demonstrate the successful applicability of model-based system error-propagation analysis

to control systems for robotic vehicles.

You are an Austrian scientist from a German university
who presented a co-operation with partners from Ufa
here in Novosibirsk. How international do you have to
be these days in engineering?

Internationality in engineering is closely linked
with three issues: English as a working language,
global markets and boundless communication.
Let me briefly explain my experiences.

After having done my studies in Austria mainly in
German language, I started my professional career
30 years ago in the German mechanical engineer-
ing industries (servo-hydraulic test systems) work-
ing for international customers from Japan, China,
France etc. It was rather new for me doing to do
some project work in English. After a few years,
I moved into the German aerospace industries
where practically all projects are traditionally done
in closely linked international cooperations in or-
der to share the high development costs. There,
English was already THE working language at that
time. Today, we are faced with global markets that
not only force all industries not only to be interna-
tional for selling products but also require them to
be producers, and even compel them to perform
research and development in geographically dis-
tributed enterprises. Aside from fluent English as
a mandatory skill for everyday working tasks, the
engineers of today also need also intercultural
skills to survive and succeed in such an environ-
ment. The boundless communication technolo-
gies also turned science into a global intellectual
market. Today, there is no excuse accepted for not
being aware of the global state of the art when sell-
ing anything new or assumed to be new research
results. The instantaneously updated global knowl-
edge data bases make it more and more challeng-
ing today for creating real novel inventions. But
today, we recognize another beneficial communi-
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cation aspect that has turned out as a driver for sci-
entific innovation: the boundless personal contacts
between researchers. Global political advances and
modern communication technologies have made
it possible for the first time ever whereby scientists
independent of nationality, race, political opinion
and geographical location are able to exchange
their ideas and become involved in discussions
all over the globe at any time. Academic exchange
programs, such as the German-Russian Week for
Young Researchers, are supporting and promot-
ing these issues perfectly: they exchange scientific
ideas and initiate personal contacts between young
and senior scientists across borders with all the
potentials of sustainability thanks to modern com-
munication technologies.

You are the speaker of the DFG review board ,Systems
Engineering”. What are your responsibilities in this
position? Do you see many proposals for Russian par-
ticipation?

A few years ago, the DFG reorganized the review
process for the preparation of funding decisions,
as installed topically organized review boards to
provide quality assurance for this process, and
gave advice to the other statutory bodies of the
DFG on strategic issues. The members of the re-
view boards are elected every four years from the
academic community in Germany. One of the
48 review boards is the review board, “Systems
Engineering,” which combines system oriented
topics such as automation and control, robotics
mechatronics, measurements systems, microsys-
tems, traffic and transports systems, human-ma-
chine systems and ergonomics. The board mem-
bers are accompanying the review process of
funding proposals by checking the adequacy and
completeness of reviews and they are proposing

SENIOR SCIENTISTS

Prof. Dr. techn. Klaus Janschek

Professor Janschek graduated from the
Technical University of Graz in Austria and
then worked as an R&D Engineer in the
industry with such firms as Carl Schenck and
Daimler-Benz Aerospace. Since 1995, he

has been both Full Professor of Automa-
tion Engineering and Managing Director

of the Institute of Automation at Dresden
University of Technology, where he was

the Dean of the Faculty of Electrical and
Computer Engineering until 2012. Among
other temporary positions, he was Visiting
Professor in the Department of Aeronautics
at Stanford University in 2005.

Klaus Janschek has been an elected scientif-
ic advisor with the DFG for many years and
is the current spokesperson for the review
board “407 Systems Engineering.” Also, he
was an assigned member of the Research-
Rating Group “Electrical Engineering”for the
German Council of Science and Humanities
(Wissenschaftsrat). Finally, he is a member
of the American Institute of Aeronautics
and Astronautics (AIAA), the International
Federation of Automatic Control (IFAC) and
the Deutsche Gesellschaft fiir Luft- und
Raumfahrt (DGLR).
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funding decisions based on these review results.
Practically all of the DFG funding proposals
are for individual research grants. Coordinated
programs within the topical subjects of a review
board are passing the respective board. This also
gives the board members a good overview on the
science landscape and it allows a solid assessment
of the relevance in the case of priority decisions
due to funding limitations. Another task of in-
creasing importance is advisory support for the
DFG statutory bodies in terms of identification
of new research topics and assessment of the
DFG funding portfolio. What about proposals
with Russian participation? Well, frankly speak-
ing, there is a lot of space that could be filled. In
reviewing my experience from the last six years
(since I am participating in the review board,
“Systems Engineering”), I can remember person-
ally only of two or three proposals with direct
German-Russian project links. Some reason for
this could be missing knowledge on adequate
bilateral funding programs in both countries.
One of the aims of the German-Russian Week
for Young Researchers is reducing this deficit in
knowledge and getting in personal touch with

representatives of the German and Russian re-
search funding agencies.

You have chaired a panel of young scientists here this
week. What was your impression of their presentations?
One of the privileged pleasures working in aca-
demia is the ongoing contact with young, tal-
ented people in general and the promotion of
their international collaboration across borders
under extremely easy constraints. Just sending
young researchers to workshops, conferences,
or sending them on a research leave offers an
attractive return on a limited (monetary) invest-
ment. These positive experiences have all been
confirmed when attending the presentations
of my young colleagues here at the Novosibirsk
German-Russian week. I have met open minded
young academics, presenting and defending their
research results self-confidently in a foreign but
nevertheless common language (English). They
obviously own all the prerequisites for initiating
and hopefully ensuring sustainable research and
personal contacts with each other, thus being a
very promising seed for closer German-Russian
scientific collaborations.

LAMINAR-TURBULENT TRANSITION CONTROL
OF HYPERSONICBOUNDARY LAYERS BY PASSIVE

POROUS COATINGS

Laminar-turbulent transition causes significant increase in heat transfer and viscous drag that leads to severe restric-
tions on the performance of high-speed vehicles. This motivates development of hypersonic laminar flow control
(LFC) concepts to delay the transition onset. Under hard environmental conditions of hypersonic flight (high tempera-
tures and large heat fluxes to aerodynamic surfaces), passive LFC methods are of primary interest. For the wedge-like
and conical configuration of hypersonic vehicles with aerodynamically smooth surface, dominant instabilities are the
2nd mode disturbances. These are self-acoustic oscillations of these boundary layers.

Dr. Aleksandr Shiplyuk

Fedorov et al. proposed a new concept of controlling the hypersonic laminar boundary layers with passive porous coatings or
ultrasonic-absorbing coatings (UAC). According to this concept, the hypersonic boundary layer behaves as an acoustic wave-
quide wherein non-stable 2nd model disturbances propagate. Fedorov et al. suggested that the absorption of acoustic energy by
UAC, which s a thin passive porous layer with fine microstructure, can stabilize the 2nd mode of the boundary layer disturbance.
Analysis of stability showed that the UAC s able to reduce essentially the degree of the 2nd mode amplification and to increase
several times the laminar part length.

This concept was tested at the California Institute of Technology (Caltech) in the wind tunnel GALCIT T5 at Mach numbers
M=5—60nasharp cone. The porous coating for absorbing the boundary layer disturbances presented a plate with equidistant
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¢ylindrical blind holes. Experiments substantiated the theoretical concept by demonstrating that the UAC could effectively delay
the transition. It was also demonstrated that the holes could influence the boundary layer by acting as the distributed surface
roughness, resulting in an earlier transition.

Further experimental studies of 2nd mode disturbance development on UAC made in ITAM SB RAS confirmed this LFC concept. It
has been shown that porous coatings of random and regular microstructures can massively suppress the 2nd mode and signifi-
cantly (more than twice) increase the laminar run in high-speed boundary-layer flows on sharp cones at a zero angle of attack.
Application of the surfaces with chaotic porous microstructure for passive control of laminar flows in hypersonic aircrafts seems
promising because of the low price of these surfaces. Experimental investigations for developing natural disturbances and artifi-
cial wave packets on the surface with the chaotic porous microstructure are performed in [TAM SB RAS at Mach number M= 6
under heat-insulated wall conditions. The material consists of thin stainless-steel wires, disposed chaotically and sintered to each
other. It is has been demonstrated that the surface with the chaotic porous microstructure stabilizes high-frequency 2nd mode
disturbances and destabilizes relatively low-frequency 1st-mode disturbances.

Future hypersonic vehicle will have a small bluntness on the nose tips and leading edges. The laminar-turbulent transitions of the
hypersonic boundary layer are studied experimentally on the cone with the porous coating and different degrees of bluntness of
the nose part. This is to determine the effect of the ultrasonic-absorbing coating on the transition position at zero angle of attack.
It has been discovered that the bluntness of the nose part increases effects the length of the laminar flow. Moreover, the UAC
remains its efficiency at different bluntness levels of the cone nose part and increases (from 1.3 — 1.85) the length of the laminar
flow in each experiment.

Theoretical and numerical simulations have indicated that UAC stabilization effect essentially depends on the UAC thickness. It
was expected that optimal coatings would be several times thinner than what had been previously assumed. To validate these
findings, the UAC thickness effect was investigated on a sharp cone in the Mach=6 wind tunnel. The coatings comprised several
layers of a stainless still wire mesh. Their microstructure mimicked textile materials frequently used for thermal protection. It
was shown that the coatings stabilized the 2nd mode and its higher harmonics in accord with the UAC laminarization concept.
Furthermore, it was found that an optimal coating was approximately five times thinner than UAC tested in previous experi-
ments. This optimum corresponded to the UAC thickness ratio that is and was consistent with the theory. These findings allowed
the assumption that an optimal UAC thickness ratio can could be established for sufficiently wide ranges of basic parameters.
Experimental investigation about 2nd mode disturbances in hypersonic boundary layer on a cone with a different length of
UAC was carried out at M = 5.8. For the first time, it has been shown that the UAC length has a strong influence of 2nd mode
amplitude and frequency and that the UAC could both stabilize and destabilize 2nd mode disturbances. Lengths range of UAC
with maximum efficiency of passive porous coating was found.

Novel method of high-speed LFC by UAC was verified in wind tunnel conditions. The main parameters of UAC were investigated
and established for sufficiently wide ranges of basic parameters. This may facilitate manufacturing and integration of UAC into
actual thermal protection systems.

Your institute, ITAM, has a very strong and long bilat-
eral collaboration with Germany. Who are your German
partners and what area do you cooperate in?

Over the last - about - 25 years, ITAM has been
being in a very intensive bilateral collabora-
tion with many German research organizations:
MTU, Munich; IAG, Stuttgart University; BTU,
Berlin;, RWTH, Aachen; DLR, Géttingen; Eu-
ropean Space Operation Centre, Darmstadt;
Technische Universitat Kaiserslautern; Institute
of Plasma Physics, KFA, Jilich; HPCC-SPACE
GmbH, Salzgitter; etc. We co-operate in the
field of aerospace sciences: aerodynamics of fu-
ture high-speed vehicles; gasdynamics of future
propulsion system for advanced reusable space
transportation system and high-speed flights;
instabilities and laminar-turbulent transition
problem; high performance computing for high-
altitude aerothermodynamics of space vehicles,
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and others fields. One of a very successful col-
laborations between Germany and ITAM was the
Ludwig-Prandtl-Ring. It is the Highest Award of
German Aerospace Society, and it was awarded in
2008 to Prof. Yu. Kachanov (ITAM) for his out-
standing contribution in the field of aerospace
engineering. Prof. Yu. Kachanov is the first and
the only Russian (Soviet) recipient of this Ring.

We have spent a day at your institute in Akademgoro-
dok. What was your personal impression of this week?
And what was the response to it in Akademgorodok?

I believe this event passed at a very high organiza-
tional level; it aroused keen interest of many young
scientists. For them, it was a really useful and in-
spiring experience. Many web-portals reported
the week. Local TV presented some reports, too.
All of the reports have indicated the high impor-
tance of the event and a live public interest to it.

SENIOR SCIENTISTS

Dr. Shiplyuk is Deputy Director of the Insti-
tute of Theoretical and Applied Mechanics
(the Siberian Branch of the Russian Academy
of Sciences, SB RAS). Since 2007, he has been
the [TAM's Head of the Laboratory of Hyper-
sonic Technologies. He graduated from the
Novosibirsk Electro-Technical Institute’s (now
Novosibirsk State Technical University) De-
partment of Aircraft Design in 1990 and now
currently works at the Institute of Theoretical
and Applied Mechanics (SB RAS), where he
obtained his PhD degrees in 1998 and his
Habilitation in 2005. Aleksandr Shiplyuk has
been a corresponding member of the RAS
since 2011 and a member of the Presidium of
the Siberian Branch (RAS) since 2013.

While working as a visiting researcher at

DLR Gdttingen in 1996 and 1999, he focused
his research on the analysis of hyper-

sonic boundary layer stability and pulsation
measurements. In 2003, he participated in
experiments in a Mach 6 wind tunnel at NASA
Langley Research Center. Also, he has been
associated with the editorial board of the
Journal of Thermophysics and Aeromechanics.
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You are a considerably young corresponding member
of the Russian Academy of Sciences. What are your rec-
ommendations to young researchers who plan a scien-
tific career in Russia?

Within recent years, the situation in the Russian
science has been changing dramatically; the Gov-
ernment and the President pay much attention
and invest heavily in the development in this area.
It means that young scientists are now well-situat-
ed. But, to take all advantages of this situation, it
is necessary to understand that it is only for those

scientists who can succeed in science and who
can readily absorb the research process. Enthu-
siasm for research is a source of persistence and
inexhaustible patience, when you turn the prob-
lems and results of your activity not only in your
working hours, but also in every free minute, even
during housekeeping or in wakeful nights. In these
very moments, you may get unexpected solutions,
breakthroughs, discoveries, new researching turns.
Any of these possibilities is the best way to provide
you with a successful scientific carrier in Russia.

| AERO-THERMODYNAMICDESIGN OF A SCRAMJET
‘ PROPULSION SYSTEM RESEARCH TRAINING
GROUP - GRK 1095/2

U. Gaishauer, B. Weigand (Institut fiir Aerodynamik und Gasdynamik, University of Stuttgart, Stuttgart) / The presentation
of “Aviation and Space”was given by a young researcher during the third German Russian week in Novosibirsk. It gave an
overview about the work successfully completed involving more than 20 projects over the last 8 years with respect to the
Research Training Group GRK 1095. The speaker of the Research Training Group GRK 1095 is Professor Weigand.

/ ,#’
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Dr.-Ing. Uwe Gaisbauer

The moativation stems directly from the tasks given in modern space flight and hypersonic projects. In our days, a big demand
exists to increase the efficiency of the classical rocket powered carrier systems by improving the engines themselves.

The typical space transportation systems actually used are characterized by very high overall take-off weights combined with a
relatively small pay-load mass. Typically, it is about 1% compared to a liquid oxygen mass fraction of about 20 — 30%. Possible
future design concepts are systems which combine the advantages of air breathing engines during the atmospheric part of the
trajectory with the well-established rocket technology such as a reusable two-Stage-to-orbit space transportation systems or
a scramjet-rocket system itself. For such types of carriers, as well as for the hypersonic flight itself, the use of an air breathing
propulsion system is the main problem to be solved concering the design and the overall vehicle conception. Only the use
of a combined propulsion system with a scramjet-powered stage meets all the aerodynamic and gas dynamic requirements.
Furthermore, it offers a real alternative towards the classical rocket propulsion systems.

In this context, in Germany the Research Training Group GRK 1095 was established from 2009 and ending in 2014. Its main
scientific intention has been to design a scramjet demonstrator engine using necessarily different experimental and numerical
procedures and tools, provided by the involved scientists. Thus, several problems in different scientific areas appear such as aero-
and gas dynamics problems in the inlet flow at the external and at the internal pre-compression along with the unsteady effects
of the shock boundary layer interaction in the inlet.

The supersonic combustion itself represents one of the main problems to be solved. In effect, it entails with a lot of questions in
the field of aero-thermodynamics. Therefore, the combustion represents also the “core” of the whole project: all other subprojects
are established around this topic at hand. Moreover, because of the flight in the hypersonic regime, research is included concern-
ing the highly thermal stressed components of the vehicle materials.

Within the GRK 1095, three German universities as well as the DLR Cologne are involved in this process. As a result, scientists of
the Universitdt Stuttgart, the RWTH Aachen University, the Technische Universitdt Miinchen and the DLR Cologne worked to-
gether. In the last (almost) 9 years of successful work, more than 50 PhD-theses could be defended together with a large amount
of scientific publications. Besides the scientific work, the educational program as well as the willingness of each ship holder to
stay aboard the ship contributed to the great success of the project.
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To underline or at least to complement the results of the Research Training Group, a project with financing from Stuttgart Univer-
sity was conducted in two separate project phases. Here, wind tunnel tests at realistic flight conditions using a working scramjet
demonstrator engine were successfully performed, both to demonstrate the usability of the so-called lobed strut injection con-
cept and to investigate a possible thrust. Consequently, a complete demonstrator engine with inlet, combustion chamber with
injector and nozzle was designed and built at Stuttgart University. This model was investigated under different flow conditions in
two hypersonic wind tunnels in the Khristianovich Institute of Theoretical and Applied Mechanics, TAM, RAS SB, in Novosibirsk,
Russia. For flight conditions at M=8 and flight altitude of H=30km, pure supersonic combustion could be achieved successfully.
It followed that the usability of the lobed strut injection concept could clearly be demonstrated. Furthermore, it was also possible

to determine positive thrust under all tested conditions.

In conclusion, the concept developed in the Research Training Group as well as in the associated projects, combined with the
overall design and setup, could all be verified in wind tunnel tests. These serve as a real successfully working concept and again

demonstrate the efficiency of the “model”Research Training Group.

You are one of the key figures involved in the DFG Re-
search Training Group between Stuttgart and Novosi-
birsk. What are the scientific results and what are the
prospects of this collaboration?

The main scientific results of the Research Train-
ing Group according to the title: Aero-Thermody-
namic Design of a Scramjet Propulsion System,
have been the development of design-tools and
skills to solve several partly coupled problems
within different scientific areas. For example, aero-
and gas dynamics problems at the inlet flow and
at the external; and internal pre-compression and
unsteady effects of the shock boundary layer inter-
action in the inlet. But that is not all: this also in-
cludes the part of the supersonic combustion itself
representing one of the main key-problems to be
solved with a lot of questions in the field of aero-
thermodynamics. Moreover, because of the flight
in the hypersonic regime due to consequently
highly thermal stressed components of the vehicle
materials, partly new calculation methods in ma-
terial science have been developed. Additionally,
probabilistic methods were established to estimate
the behavior of a complete engine.

The main aim is to continue the very challenging
work in this field because there are still a lot of
questions to solve. Also, the close and very fruit-
ful cooperation with ITAM will continue.

With regard to the structure and the aim of Research
Training Groups: How did you yourself and how did the
young scientists benefit from this special funding pro-
gramme?

Well, for the young scientists it was, according
to their comments, very interesting. Their main
benefit is combining three elements to become a
PhD. First, the scientific work varies: it involves an

GERMAN-RUSSIAN WEEK OF YOUNG RESEARCHER

interacting structure with a lot of contact and dis-
cussion with their colleagues within the Research
Training Group but also with international col-
leagues. Second, it entails the educational program
and mainly the self-organized summer schools and
meetings. These events have given them the pos-
sibility to come into contact with the international
community and have been obviously very exciting
and interesting for the young scientists. Third, the
most impressive element was their stay abroad for
six months for many of our PhD students.

My personal benefit is, for sure, the possibility to
initiate such a successful project from bottom up
and mainly to do all these very successful wind
tunnel tests of a scramjet engine under real flight
conditions.

You come quite often to Russia and stay for longer pe-
riods to carry out your research in Novosibirsk. What
is the main difference between German and Russian
young scientists?

The last question is very interesting. Indeed, I
worked a lot with young Russian scientists and I
also gave lectures in Russia, but first of all I must
say that young scientists are very similar in our
two countries as far as their motivation and the
great interest in scientific work is are concerned.
One very visible difference is their age; in Rus-
sia, PhD students are much younger and in some
cases, depending on the university, very well edu-
cated - mainly in fundamental topics. But over-
all, T can say that the great interest in science, the
motivation and passion for their work brings es-
pecially young people very close together and lets
them appear very similar irrespective of their na-
tionality and cultural background. This is a great
thing, I must say.

SENIOR SCIENTISTS

Dr.-Ing. Uwe Gaishauer studied aerospace
engineering at Stuttgart University and
finished his diploma thesis in the field of
propulsion at Rolls-Royce (aero engines) in
1997. From 1997 to 2004, he worked as a re-
search scientist at the University of Stuttgart’s
Institute of Aerodynamics and Gasdynamics
(IAG), where he received his doctor’s degree
in 2004. His work concentrated on the shock
boundary layer interaction in supersonic
flow. Since 2006, he has been the head of the
Gasdynamic Laboratory at the IAG.
Additionally, he initiated different scientific
projects. One such example was the Research
Training Group GRK 1095: “Aero-Thermo-
dynamic Design of a Scramjet Propulsion
System for Future Space Transportation
Systems.”This particular project was sup-
ported by the DFG. A second very successful
DFG-project, GA 1332/1-1, entitled “Scramjet
Testing under Real Flight Conditions” was
performed in cooperation with the Institute
of Theoretical and Applied Mechanics (SB
RAS) in Novosibirsk.

Since 2006, Uwe Gaishauer has been working
as a guest scientist at the Khristianovich In-
stitute of Theoretical and Applied Mechanics,
also known as ITAM (same location), while
also serving as a quest lecturer at Novosibirsk
State University of Architecture and Civil
Engineering (SIBSTRIN) and at Novosibirsk
Technical State University (NTSU).




SENIOR SCIENTISTS

v
[
v
-
—
b
A4
wva
(-3
(=4
=
i
wva

Prof. Dr.-Ing. habil. Martin Oberlack

Martin Oberlack is Professor of Mechanical
Engineering at Darmstadt University and holds
the Chair for Fluid Dynamics. He obtained his
diploma in 1988; his Ph.D. degrees in 1994; and
his Habilitation in 2000. All were received from
the RWTH Aachen. In addition to his academic
credentials, he co-founded the Center of Smart
Interfaces and the Graduate School of Excellence
Computational Engineering at Darmstadt Uni-
versity. Prof. Oberlack pioneered the use of Lie
symmetry methods for the study of turbulence
physics and statistics, combustion and model-
ling concepts.

For his Habilitation thesis in 2000, in which he
laid the foundation for the symmetry based
turbulence theory, he was awarded both the
Friedrich-Wilhelm Award of RWTH Aachen

and the Academy Award of the North Rhine-
Westphalia Academy of Sciences. Moreover, he
received the Hermann-Reissner-Award of the
Dept. of Aero- and Astronautics of the University
of Stuttgart for his Contributions in Turbulence
Research. Recently, he was awarded the Athene
Best Teaching Award of the Department of Me-
chanical Engineering as well as the E-Teaching-
Award of TU Darmstadt for his innovative
development of electronic media in teaching.
Professor Oberlack is a member of the American
Physical Society, the German Committee for
Mechanics, the International Association of
Applied Mathematics and Mechanics, the
European Mechanics Society and the European
Research Community on Flow, Turbulence and
Combustion.

DERIVING TURBULENT SCALING LAWS
FROM FIRST PRINCIPLES — A CHANGE
IN PARADIGM AND FIRST IMPORTANCE
FORTURBULENCE PREDICTION

Text-hook knowledge proclaims that Lie symmetries such as Galilean transformation is at the heart of fluid dynam-
ics. These important properties also carry over to the statistical description of turbulence, i.e. to the Reynolds stress
transport equations and their generalization, the multi-point correlation equations (MPCE). Interesting enough, the
MPCE admit a much larger set of symmetries, in fact infinite dimensional, subsequently named statistical symmetries.

Most important, theses new symmetries have important consequences for our understanding of turbulent scaling laws. The
symmetries form the essential foundation to construct exact solutions to the infinite set of MPCE, which in turn are identified as
classical and new turbulent scaling laws. Examples on various classical and new shear flow scaling laws including higher order
moments will be presented. Even new scaling has been forecasted from these symmetries and in turn validated by DNS.
Turbulence modellers have implicitly recognized at least one of the statistical symmetries as this is the basis for the usual log-law
which has been employed for calibrating essentially all engineering turbulence models. An obvious conclusion is to generally
make turbulence models consistent with the new statistical symmetries.

You hold many individual grants from ehe DFG and
you participate in big Clusters of Excellence (EXC) and
Graduate Schools (GSC). Which role does Russia com-
pared to other countries play in research for you and
for your university?

I do not have a complete overview concerning
the entire University TU Darmstadt, but in the
various fields related to fluid mechanics I have the
feeling that Russia is under-represented among
the different countries. This is rather different in
my case and is essentially due to the particular
field of my scientific research interest: theoreti-
cal fluid dynamics. In this particular field of spe-
ciality, applied mathematics and methods from
theoretical physics stand in the foreground. Here
Russian scientists have a very long tradition and a
very deep knowledge which nicely coincides with
my experience.

You have a long co-operation with the Institute of
Computing Technologies of the Siberian Branch of the
Russian Academy of Sciences. What is your scientific in-
terest in this bilateral collaboration?

It is particularly in the area of Lie symmetry
groups, which has undergone a remarkable de-
velopment since the 60th under the guidance of
Prof. Lev Vasilevich Ovsyannikov at the M. A.

Lavrentev Institute of Hydrodynamics in Novo-
sibirsk. These groups constitute the axio-matic
basis of all fields of physics. Ovsyannikov may
be named the modern founder of Lie symme-
try theory in Russia and his school brought up
many famous scientists in the field. Today, there
are still experts in this particular field who are
working in Novosibirsk and this long-standing
experience nicely coincides with my knowledge
on Lie symmetries applied to statistical turbu-
lence theory, which is one of the main topics of
my own research.

You have brought a young scientist from your chair to
Novosibirsk. Was it a valuable experience for you and
your PostDoc?

Honestly saying, in the beginning I was a bit scep-
tical because the topic of the workshop was rath-
er generic. At the very end, however, I completely
changed my mind and the same is true for my
PostDoc, Dr. Marta Waclawczyk. We both very
much considered the visit to Novosibirsk and the
workshop a very valuable experience indeed. This
is particularly true both from a scientific point of
view as a well as the experience we made in the
city Novosibirsk. Note that it was my first visit
to Russia.
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EARLY GERMAN-RUSSIAN SCRAMIJET
TECHNOLOGY DEVELOPMENT (1993-95)

The presentation starts with an historical overview on Scramjet Engine Technology development performed so far on
an international level. In a the next step, the Scramjet Engine Technology development activities performed during a
former joint German-Russian program (1993-95) are highlighted. In doing so, special emphasis is given to the typical
collaborative conditions and cooperative working atmosphere prevailing at the Russian partner TsAGI at Zhukovsky,
beginning in the 1990s. The collaboration can be characterized by a high degree of competence and expertise of
the Russian partners supplemented by a large talent for pragmatic and feasible solutions. The team members were
highly motivated and fully reliable. The big success of the joint project was mainly enabled by the high-level of mutual
confidence and big team spirit among the collaboration partners.

The most challenging Scramjet Engine Technologies are presented, focusing on the engine components inlet, combustor and
nozzle as well as on the interactions among these components. In order to investigate the combustion and gas dynamic pro-
cesses in Scramjet combustors at Mach 5 to 7 flight speed, a geometrically variable combustor was designed, manufactured and
tested. A comprehensive connected-pipe test program was performed elucidating a number of major questions in supersonic
hydrogen combustion.

In addition, a complete subscale Scramjet engine model consisting of a fixed geometry inlet, a geometrically variable combustor
and anozzle module was designed, manufactured and tested. The model was free-jet tested in the flight Mach number 5 to 8 en-
velope. In these tests, emphasis was placed on the investigation of combustion-induced gas dynamic / thermodynamic interac-
tions between the engine modules. In addition, thrust measurements were performed by use of a six components thrust balance.
The presentation closes with an overview on the current status of international Scramijet Technology developments aiming for

future applications to power re-usable Space Transportation Systems and Civil Air Transportation Systems.

You gave a very interesting lecture on the history of
scramjet models. What do you reckon: Will they ever
fly — let us say — from Novosibirsk to Sydney within
four hours ?

Today’s emphasis on civil air transportation is
given to an improvement of economy and envi-
ronmental compatibility. The current progress by
use of advanced engine concepts and airframe
designs is very respectable. In addition, as a fu-
ture target, considerable increase in passenger
comfort could become desirable. A remarkable
reduction in flight time by airplanes cruising
at hypersonic flight Mach numbers powered
by combined propulsion systems integrating
Ram- and Scramjet Engines could substantially
enhance passenger comfort - and realize a week-
end trip to Sydney for our grandchildren.

In addition, re-usable space transportation
systems, propelled by air breathing Ram- and
Scramjet Engines as long as possible during its
ascent to orbit, would substantially increase not
only the system’s payload factor but also the
economy and environmental compatibility of fu-
ture space transportation.
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You have a long experience in industry and university
research. Could scramjets be an ideal example of sci-
ence-to-business cooperation between Germany and
Russia?

Thanks to a continuous and generous sponsor-
ship of Scramjet Engine Technology develop-
ment in Germany during the past two decades,
the fundamental and scientific basics in aerody-
namics, flow and structure mechanics, combus-
tion, materials, cooling etc. are well prepared and
widely present. On the Russian side, a number of
well-equipped test facilities for testing of Scram-
jet components and even engine models exist.
Even for the next logical steps of Scramjet En-
gine Technology demonstration, including flight
testing of engine models, a number of excellent
suitable flight test carriers in combination with
adequate testing grounds is available. Last, but
not least: Innovative and precise German engi-
neering would outstandingly mate with Russian
boldness and large talent for pragmatic and fea-
sible solutions.

SENIOR SCIENTISTS

Prof. Dr.-Ing. Rainer Walther

Professor Rainer Walther has been
working with MTU Aero Engines Munich
since 1985 in manifold design tasks (aero
engine combustor, turbine and compressor
design). During the German Hypersonic
Technology Program (1988-95), he was the
project manager of the “Joint German-
Russian Scramjet Research & Development
Program,” which was performed in close
partnership with TsAGl, Zhukovsky. His
project management and coordination
duties also extended into various civil and
military engine programs. Now, he cur-
rently organizes and coordinates advanced
engine technology development activities
within the Centers of Competence of MTU
collaborating with German universities and
research institutions.

Furthermore, professor Walther gives
lectures on “Combustion Processes in Aero-
nautics and Astronautics” at the University
of Stuttgart, where he studied Aeronautics
& Astronautics and obtained his Doctoral
Degree in 1985. Professor Walther has the
special position of Honorary Professor at
the University of Stuttgart, Division Chair
for“Propulsion Technology.” Finally, he

is a member of the Board of the DGLR as
well as the Administrative Secretary of

the International Society of Air Breathing
Engines (ISABE).
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Prof. Dr. Vadim Lebiga

Vadim Lebiga is Executive Director of the
International Center of Aerophysical Research
at the Institute of Theoretical and Applied
Mechanics (ITAM) of the Russian Academy

of Sciences, Siberian Branch, since 2006.

He holds a professorship at Novosibirsk State
Technical University.

Professor Lebiga studied Engineering in
Aerodynamics at Leningrad Mechanics Insti-
tute which is now the Baltic State Technical
University “Voenmech”. In 1978 he obtained
his PhD degree and his Habilitation in 1993
at Leningrad Polytechnic Institute. In 1969 he
joined ITAM first as researcher, then as head
of laboratory. For his research activity in the
field of unsteady flow effects in wind tunnel
he got Zhukovsky Award in 2012.

Professor Lebiga is a member of the Scientific
Council of ITAM (SB RAS) and a member of
the degree awarding Academic Council.

Your first visits to Russia date back to the 1980s,
when you regularly came to TsAGl in Zhukovsky. Now
we are in Novosibirsk in the year 2013... Have you
noticed any changes in the world of science in Russia
since then?

The world of science in Russia has made big pro-
gress with respect to international cooperation
skills: all of the young Russian scientists speak

fluent English and are familiar with modern
communication, presentation and project man-
agement techniques. They demonstrate an excel-
lent education and are open-minded and highly
interested in international exchange and collabo-
ration. However, there is one thing which didn’t
change during the last decades: it is the timeless
beauty of the Russian female scientists.

SIMULATION OF FLOW ABOUT AIRCRAFTS
IN TRANSONICWIND TUNNELS

Some problems arising from the design of modern high-performance aircraft that require the use of modern theo-
retical, computational and experimental methods are considered in this paper. Regarding the latter, the main aero-
dynamic characteristics of aircrafts are determined in wind tunnels, where the flow about elements and aircraft as
a whole are simulated. The most important criteria of this simulation are the Mach M and Reynolds Re numbers.
Real flight conditions of these parameters at transonic flow speeds can be achieved in a few modern wind tunnels,
namely: transonic wind tunnel T-128 TsAGI in Russia; cryogenic wind tunnels ETW in Germany; and NTF in the United
States. However, the adequacy of modeling in these facilities is complicated by the presence of fluctuations, which are
absent at real flight in a relatively quiet atmosphere. In this connection, the reliable information about the structure
of fluctuations caused by design features of wind tunnels is desirable.

A set of experiments has been conducted in the pilot facility at ETW (Cologne, Germany). The joint research program
was funded by the European Union. As a result, detailed data on the characteristics of the disturbances at cryogenic
conditions were obtained using the hot-wire methods developed at ITAM SB RAS. Intensity and spectral composition
of turbulent, acoustic, entropy fluctuations and their sources were determined in wind tunnels used for testing mod-
els of modern aircraft. The data obtained allow estimation for the quality of the flow in wind tunnels, identify sources
of flow disturbances and provide measures to reduce them.

You are a professor at the chair of Fluid Dynamics at
Novosibirsk State Technical University. Did you advise
your students to attend the lectures? And was the
week interesting for them?

As for me, it is not easy to judge how interesting
the presentations were for the students. But the
fact that auditoriums for plenary and section ses-
sions were always overcrowded confirms the great
interest of students during the week.

As the director of the International Center for Aero-
physical Research of ITAM how do you rate Germans
among other partners?

Germany is our main foreign partner, and most
of our joint works at our institute are performed
with universities and research organizations in
Stuttgart, Cologne, Gottingen, Aachen etc. either
according to contracts or projects or according to
some joint programs of the Russian Federation

and Germany. I believe that new features of fruit-
ful cooperation could be implemented within the
framework of joint research programs supported
by the Presidium of Siberian Branch of RAS in-
volving Siberian universities, on the one hand, and
German foundations on the other hand.

What did you think of the topic and the format of the
week? Was your Technical University a good choice as
our main location?

My opinion is that the topic of the conference fits a
very important area of cooperation and is of great
interest to young people. Aerospace is an attractive
area for students because there is a chance to prove
themselves in the implementation of joint projects,
such as small UAV's, microsatellites, etc. In this regard,
the Technical University is preferable as the main lo-
cation for the week because to realize such projects,
knowledge in engineering and designing is necessary.
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FUTURE SHORT AND MEDIUM RANGE AIRCRAFT

CONFIGURATIONS

Jorg Fuchte gave a brief introduction of the DLR (Deutsches Zentrum fiir Luft- und Raumfahrt, German Aerospace
Center) and the Helmholtz Association. The Helmholtz As-sociation manages research activities for a large number of
research institutions, one of which is the DLR. The DLR is the German agency for space activities, space research and
aviation research. It has research centers in various parts of Germany.

In his speech Mr. Fuchte showed future technologies for short and medium range aircraft in the class of surrent A320 and
B737. He focused on the challenges arising from many re-searchers working together in order to arrive at integrated so-
lutions. The complexity of the subject increasingly requires more sophisticated cooperation schemes in order to multiply
capabilities of different research institutions. The DLR is working on better interaction be-tween its disciplinary institu-
tions in order to provide the critical answers of future challenges such as tightening resources and increasing demand.

The DLR has a world-wide network of cooperative part-
ners. In which fields do you collaborate with Russian
institutions?

The DLR has a long cooperation in the field of space
flight. In fact, many German astronauts/cosmonauts
were trained in Moscow and flew to the internation-
al space station using Russian space ships. Coopera-
tion in the field of aviation is less established but
growing. The DLR has ongoing research coopera-
tion with TsAGI (Central Aerohydrodynamic Insti-
tute) in the field of fuselage structural design.

You have visited Russia the first time, but twice within
the last two months, first Moscow and then Novosi-
birsk. What is your impression of the country, the peo-
ple and the scientists?

My visits to Russia were both enjoyable and in-
sightful. Enjoyable because I received generous
hospitality and was able to interact with many
Russian scientists and people. Insightful because
Russia is different than Germany in many re-

GERMAN-RUSSIAN WEEK OF YOUNG RESEARCHER

spects. Visiting Siberia demonstrated the vastness
of Russia. I was surprised by the scope and qual-
ity of research done in Russia. I say surprised be-
cause you rarely see it at international conferences
or in international journals.

Was it worth coming all the way from Germany to Sibe-
ria? And what is even more: will you come back to Rus-
sia for scientific reasons?

It was definitely worth the trip! The week in Novo-
sibirsk showed me that, despite its rather remote
geographic location, Novosibirsk is also a center
for competitive research, as many of the Young
Scientists demonstrated. I am looking forward to
my next visit to Russia, while I cannot say if it will
be of private or professional nature. Concerning
aeronautics research, the biyearly International
Conference on Aeronautical Sciences (ICAS) takes
place this year in St. Petersburg (7-12 September).
The conference is the most important event of the

international science community.

SENIOR SCIENTISTS

Dipl.-Ing. Jorg Fuchte

Jorg Fuchte works for the German
Aerospace Center (DLR) in Hamburg as a
member of the aircraft design team. In his
role, he interacts with most aircraft design
related institutes of the DLR and focuses on
future concepts for short and medium range
aircraft.

Jorg Fuchte studied aeronautical engineer-
ing at the Technical University of Berlin,
graduating in 2007. He did an internship at
Airbus Central Entity in Toulouse, where he
took part in an A380 engineering project in
the area of structure ground & flight test. In
2009, he joined the DLR as a development
engineer in flight physics. Mr. Fuchte is

an active participant in the DLR graduate
program, a training program for young
professionals inside the DLR. Also, he is a
board member of the Royal Aeronautical
Society (Hamburg Branch).
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CONTRIBUTIONS OF YOUNG GERMAN
AND RUSSIAN RESEARCHERS

Anton Alekseev

W

Kirill Anisimov

EXPERIMENTAL RESEARCH OF THERMAL
STABILITY OF HEAT-RESISTANT MATERIALS

The aim of the investigation is focused on the ex-
perimental research of thermal stability of heat-
resistant alloy and composite material samples
exposed to prolonged high temperature flow
(Mach number M = 2.2 stagnation temperature
TO up to 2400 K), and on the determination of
heating features during durability tests of the
combustion chamber model. The investigation
was performed on the ITAM SB RAS stand of su-
personic combustion.

Conducted experiments show that the most com-
mon heat-resistant materials can withstand lim-
ited time in high-temperature supersonic flow
without active cooling.

On the basis of these completed tests, C/SiC materi-
al was considered the most suitable to create a chan-
nel that simulates a combustion chamber of high-
speed aircraft. This channel was tested by number
of prolonged (up to 110 seconds) injections of high-
temperature supersonic jet (Mach number M = 2.2
stagnation temperature TO up to 2200 K).

Conclusion: Most common heat-resistant materi-
als can withstand limited time in high-tempera-
ture flow in the absence of active cooling. Both
nonstationarity of gas dynamic structure in the
flow path and the inhomogeneity of distribution
of heat flux in the wall (in the longitudinal and
transverse directions) should be considered to
create effective active cooling protection.

CFD APPLICATION FOR ENGINE

AERODYNAMICDESIGN

The propulsion system is an essential part of mod-
ern aircraft. Power plant and airplane interference
significantly provide the appropriate aircraft flight
parameters. For efficient and safe propulsion sys-
tem creation, it is necessary to use modern meth-
ods of investigation. Computational fluid dynam-
ics (CFD) is one of the novel engine aerodynamic
design methods. Its advantages are evident: simu-
lation could be performed in a wide range of re-
gimes and Reynolds numbers with a large quan-
tity of model versions; and it could receive a full
3D flow pattern with all parameters under consid-

eration. But the accuracy of CFD results should be
confirmed by comparison with experimental data.
Therefore, for receiving qualitative results, it is
necessary to couple experimental and CFD inves-
tigation. Experimental investigation approaches
traditionally developed in TsAGI are now applied
extensively with the CFD methods for wind tun-
nel test technology improvement. CFD is used for
a number of tasks such as:

Wind tunnel experimental campaign prepara-

tion. CFD is used to decrease both the wind

tunnel runs and aerodynamic models number.
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Experimental data extrapolation. The CFD
method validated by available experimental
data could be used to calculate aerodynamic
model features at regimes beyond wind tun-
nel envelop.

Experiment self-descriptiveness and validity
enhancement. CFD allows thorough experi-
mental data collection and robust problem
solving while investigating physical features.
Obtain experimental data corrections. By
comparing CFD results for wind tunnel
model and full-scale free-stream aircraft, it
is possible to calculate tunnel test data cor-
rections.

Wind tunnel design and upgrade. Wind tun-
nel flow pattern investigation could be used
for improving test section flow quality.

The modern TsAGI conception of fundamental
and practical activities consists in integrating the
wind tunnel experiments and CFD investigations.

For aerodynamic calculation, “in house” code
called Electronic Wind Tunnel (EWT) is used.
This solver mainly operates with structured mesh

because this mesh receives higher quality results
than when it is unstructured. Now in our solver,
non-linear model of viscous gas is prevalent. For
its description, Reynolds-averaged Navier-Stokes
equation system is used. This equation system is
solved with either an explicit or implicit TVD
scheme. But for special tasks, it is possible to use
explicit and implicit scheme simultaneously. A
large variety of boundary conditions and models
of turbulence allows simulating both flow around
aircraft at real flight conditions and flow around
objects in wind tunnel conditions. The boundary
condition “active disk” allows simulating complex
propulsion performance.

Experimental and CFD investigation are used in
TsAGI for solving several practical tasks, such as:
Designing new sting for wind tunnels such
as T-128(TsAGI, Russia) and ETW(Cologne,
Germany).
Improving wind tunnel test technology.
Investigating thrust reverser and safe regime
definition.
Protecting the engine against outer particles
from getting inside.

SIMULATION FLOW AROUND HELICOPTER

LAYOUT ELEMENTS

Helicopter drag is relatively high in compari-
son to airplanes, partly due to the contributions
of the fuselage. In general, helicopters are not
streamlined enough, and their fuselages have
large areas of flow stagnation as well as rear-fac-
ing surfaces with suction. In addition, the pres-
ences of added components to the fuselage, such
as external fuel tanks, mission equipment, land-
ing gear, etc., contribute further to the drag. In
this work, experiments are combined with CFD’s
aim to analyze the aerodynamics of realistic fu-
selage configurations. For this purpose, a devel-
opment model was used for the ANSAT aircraft.
This model featured characteristics of real de-
signs with engine fairings, bubble windows, en-
gine covers, and rear-facing surfaces. The model
was selected to include as many features as pos-
sible and is was constructed in a modular way

GERMAN-RUSSIAN WEEK OF YOUNG RESEARCHER

to allow for the addition of hubs, external fuel
tanks, landing gear, etc.

The model was tested at the subsonic wind tunnel
of KNRTU-KAI for a range of Reynolds num-
bers, pitch, and yaw configurations. The force bal-
ance measurements were complemented by PIV
investigations for those cases where the experi-
mental force measurements showed substantial
unsteadiness. A substantial database of experi-
ments has so far been compiled and is exploited
for the validation of CFD.

For CFD investigations, a HMB solver devel-
oped at the Liverpool University was used. All
computational grids were constructed with an
ANSYS ICEM CFD tool and were structured
multi-block hexa-grids with an O-grid type near
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Konstantin Bobin

Vladimir Zhelobkov

the surfaces. Results of the numerical simulation
of isolated fuselage show a good agreement with
the experimental data by drag and lift forces.
Both methods - CFD and PIV - reveal a sepa-
rated flow region near the rear part of fuselage.

Contribution to the total fuselage drag by each
component of the helicopter layout was estimat-
ed based on the CFD simulation of different lay-
out configurations and isolated elements. It was
shown that both the fuselage and landing gear
contributed to most of the drag. Furthermore, the

total drag of the helicopter layout contains inter-
ference drag, which was caused by the influence
of layout components.

At this moment, investigation of rotor-fuselage
interaction is carried out. In the future, simula-
tion flow around a helicopter that takes into ac-
count both main and tail rotors is planned.

This work is supported by the “Leading Scientist”
grant of the Russian Federation, under order 220
of the Russian Ministry of Education.

THE APPLICATION EXPERIENCE

OF SUPERPLASTICITY AND CREEPAGE EFFECTS
FOR AIRCRAFT COMPONENTS PRODUCTION MADE
OF SHEET METAL AND PLATES

The application of new resource-saving technolo-
gies with controlled parameters of the process is
one of the main directions in aircraft production
nowadays. The occurrence of non-traditional
methods of metal forming - with low rate defor-
mation at high temperature, using creepage effect
and stress relaxation - has aroused the interest of
aircraft designers (aircraft resource and durabil-
ity increasing) and manufacturers (build time
and cost decreasing). As it turns out, such metal
forming methods have become realized in the
industry, but sometimes without sufficient scien-
tific and technical elaboration.

Modern construction materials behavior used in
aircraft production (e.g., Al alloys, Al-Li alloys, Ti
alloys, and high-tensile stainless steels) at creep-
age conditions is interesting for two main points:

(1) to solve technological problems of metal
forming with some special forming conditions,
even superplasticity; (2) to estimate the construc-
tion workability (strength, durability, etc).

Physical and mechanical properties of construc-
tion materials are defined by many factors, which
are material condition, temperature, rate of form-
ing, and mode of deformation. Sometimes, one
can observe not only numerical but also qualita-
tive changes of behavior. Some alloys can appear
anisotropically due to differences of mechani-
cal properties in mutually perpendicular direc-
tions at creepage conditions with a slow rate of
forming; with traditional elasto-plastic forming,
however, they behave as an isotropic material. In
addition, materials during superplastic forming
have a short-term stage of hardening.
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DESIGN AND OPTIMIZATION OF UNCONVENTIONAL
AIRCRAFT CONFIGURATIONS IN A DISTRIBUTED

DESIGN ENVIRONMENT

The current visions on the future of the air trans-
portation systems pose ambitious challenges for
the design of the next generation’s air vehicles.
Therefore, unconventional aircraft configura-
tions are currently investigated by the research
and the industry communities. However, the as-
sessment of game-changing technologies cannot
rely on conventional pre-design methodologies,
which are primarily based on statistical data, to
account for the potential benefits. Thus, in order
to minimize the risks associated with the devel-
opment of novel aircraft, and to correctly assess
their behaviors, physics-based simulations have
to be included in the early stages of the design
process. Furthermore, when no prior knowledge
of the design space is available, Multidisciplinary
Design Analysis and Optimization (MDAO)
techniques are necessary to capture, and to un-
derstand, the interdisciplinary interactions and
dependencies.

The recent advancements in computational per-
formance and simulation capabilities provide
access to sophisticated, and at the same time, ef-
ficient analysis modules, in all the aeronautical
disciplines. Nevertheless, these codes are often
not included in the aircraft pre-design activities.
Moreover, the state-of-the-art MDAO frame-
works are often based on automated, monolithic
design codes that are not managed easily. Nor are
these codes adapted to cope with novel concepts
or with new analysis modules as they become
available. The challenge is even higher if different
parties develop analysis modules, yet plan their
integration within the same design process.

In order to cope with the aforementioned chal-
lenges, the German Aerospace Center (DLR) is
developing a distributed design environment to
foster the collaboration among the disciplinary
specialists into a collaborative Overall Aircraft
Design process (OAD). The design environment
is built on the central data model CPACS (Com-
mon Parametric Aircraft Configuration Schema),

GERMAN-RUSSIAN WEEK OF YOUNG RESEARCHER

an arbitrary number of analysis modules, and on
the open source design engineering framework
RCE (Remote Component Environment). CPACS
is a data format based on XML technologies, and
used for the interdisciplinary exchange of prod-
uct and process data between the heterogeneous
analysis codes. CPACS contains data, such as the
geometry of the aircraft model, but also all the
parameters needed to initialize and to drive the
disciplinary analysis modules (for instance, the
aerodynamic and the structural solvers).

The framework RCE enables the integration
of the analysis modules in a design workflow,
with a decentralized computing architecture, in
which the analysis competences are hosted and
run on dedicated servers. In turn, these are dis-
tributed among the disciplinary tools’ developers.
Thus, the disciplinary codes remain on the part-
ners’ computers, and only input and output data
are made accessible to the integrator designer
and exchanged during the process, whereas the
source codes are controlled by the tools’ develop-
ers and the disciplinary experts.

The described distributed environment is in
operational use in all the DLR aeronautical
branches and adopted by external research and
academic institutions in international collabora-
tive researches. An application of the system is
presented here for the preliminary design of the
Blended Wing Body (BWB). The Blended Wing
Body (BWB) aircraft is an unconventional per-
formance driven concept, which offers a potential
and efficient solution to the increasing growth of
the global air transportation system. The BWB is
a highly integrated concept, with strong discipli-
nary couplings, whose performance can only be
assessed by an integrated overall design process.
The described distributed MDAO system it has
been applied for the design of a BWB with the
typical transportation mission of a long-range
conventional aircraft. The assessment results
show the reduction of 20% in terms of necessary
fuel per passenger seat-kilometer.

JUNIOR SCIENTISTS

Pier Davide Ciampa

wva
—_
v
-
—
i
J
wva
e
o
=
=4
-




JUNIOR SCIENTISTS

JUNIOR SCIENTISTS

JUNIOR SCIENTISTS

o

Pavel Desyatnik

Stephan Hagebock

CRITERION TO SELECT OPTIMUM DIRECTIONAL
CONTROL SENSITIVITY FOR MODERN

TRANSPORT AIRCRAFT

Presented are the results of theoretical and ex-
perimental research concerning the effect of di-
rectional control sensitivity on transport aircraft
handling qualities (HQ).

Directional control has not been studied as well
as longitudinal or lateral control. This is due to
the fact that the rudder is not considered the ma-
jor controller in flight. It is used very rarely dur-
ing “far-from-the-ground”

flight, and only to support zero sideslip in coor-
dinated turn. But this very controller has to be
used before landing if there is a severe side wind
or large lateral offset and altitude deficit. Large
bank angles are not permissible at low altitudes,
and the gust landing is possible to perform only
with the help of the rudder.

Inadequacy in directional control is caused even-
tually by the lack of reliable criteria and require-
ments for directional handling qualities. Aircraft
control sensitivity affects aircraft handling quali-
ties and flight safety considerably. Neverthe-

less, there has not been a method to select these
characteristics and current standards impose
unspecified limitations on some of them. While
developing aircraft, the selection of character-
istics typically involves an empirical approach.
However, this does not guarantee optimum char-
acteristics, which further complicates the process
of aircraft development.

The work was conducted to collect the extensive
experimental database on the effect of control
sensitivity on directional handling qualities of
large transport aircraft, and to develop the crite-
ria for selecting these characteristics.

The main results of the work are as follows:

HQ criteria are developed to select angu-
lar (yaw) control sensitivity as a function of
directional dynamics and pedal feel system
characteristics.

HQ criterion is developed to select optimum
values of parameter L determining lateral/
directional dynamics and control sensitivity
to lateral aircraft displacement.

SEARCH FOR THE HIGGS BOSON WITH ATLAS

The aim of my PhD project is to contribute to the
search for the Higgs Boson.

In my talk, I introduce the Standard Model of el-
ementary particle physics at a basic level and dis-
cuss the very important role of the Higgs Boson
in this theory. Second, I present CERN, the new
particle accelerator LHC, and the ATLAS detec-

tor, which played an important role in discover-
ing a new particle in 2012. This particle is likely to
be the Higgs Boson predicted in 1964.

Thereafter, I present the current state of research
and finally discuss how my thesis can help
with testing if this new particle is indeed the
Higgs Boson.
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MODELING OF NONLINEAR UNSTEADY
AERODYNAMICS OF AIRCRAFT AT HIGH ANGLES
OF ATTACK USING RECURRENT NEURAL NETWORKS

According to the Commercial Aviation Safe-
ty Team, a government/industry partnership
formed to address aviation accidents, loss-of-
control is the main cause of fatal accidents. Great-
er attention has turned to the study of aircraft
dynamics and pilot training recently in the pre-
vention of and recovery from upsets, including
stall and spin. Consequently, there is a growing
need for models that describe unsteady aerody-
namics in flow separation conditions suitable for
studying aircraft dynamics, upset recovery, and
use for flight simulators.

CFD has progressed significantly in recent years
and shows very good results. However, solving
simultaneous equations of fluid dynamics and
aircraft motion is very resource-consuming and
cannot be used in aircraft dynamics applications
since a great number of parametrical investiga-
tions is required for aircraft dynamics analysis
and control design. Moreover, flight simulators
require a real-time modeling.

Mathematical models of unsteady aerodynamics
covering the full flight envelope can be identified
using the experimental data. To obtain the data,
several wind-tunnel tests were used. Each experi-
ment corresponded to one-type motion in the re-
stricted region of flight parameters: for example,
forced oscillations with small amplitudes for in-
vestigation of aerodynamic damping derivatives;
forced oscillations with large amplitudes; and free
controllable motion for investigation of dynamic
phenomena of nonlinear aerodynamic charac-
teristics, etc.

It was shown that the traditional approach for
unsteady aerodynamics simulation based on the
damping derivatives failed to describe nonlin-
ear phenomena observed in the large-amplitude
test. At the present paper, a neural network ap-
proach was used to obtain the models of pitching
moment coefficient of a delta wing, a model of

GERMAN-RUSSIAN WEEK OF YOUNG RESEARCHER

passenger airliner Transonic Cruiser (TCR) with
canard and generic passenger aircraft.

Neural networks had advantages over conven-
tional techniques. It was shown that any continu-
ous function could be approximated to any de-
sired accuracy by a network of one hidden layer
of nonlinear units and one layer of linear output
unit. In addition, no simplifying assumptions
were required to identify the model. For dynamic
system simulation, the recurrent neural networks
were usually utilized.

Recurrent neural network NNARX (nonlinear
autoregressive network with exogenous inputs)
was used in the paper. The neural network (NN)
output was an aerodynamic coefficient Ca, the
inputs of the neural network were angle of at-
tack o and pitch rate q. To simulate output value
of Ca(t) at the time instant ¢ the neural network
used both the current kinematic parameters
x(t) = (a(t),q(t)) and the preliminary history of
motion, namely, the previous kinematic param-
eters x(t-Atk) and neural network simulation re-
sults Ca( t-Atc)

Ca(t) = NN(x(t), x(t-Atk), Ca( t-Atc)).

The experimental data of small- and large-ampli-
tude pitch oscillation tests were utilized to train
the neural network. About half of the data were
used to train (training set); the rest were used to
test the generalization ability of the neural net-
work (testing set).

The neural networks revealed good precision for
the delta wing, TCR, and generic passenger air-
craft for training and testing sets. The neural net-
work was shown to simulate, with acceptable pre-
cision, the aerodynamic coefficient hysteresis that
was obtained using the wind-tunnel dynamic ex-
periment of forced pitch oscillations with large
amplitudes, and also dependences of the aerody-
namic derivatives on oscillation frequency.
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Stanislav Kirilovskiy

David Klemm

NUMERICAL SIMULATION

OF NON-EQUILIBRIUM FLOW OVER A PLATE
IN AERODYNAMICTUNNEL

The development of prospective airspace vehi-
cles required conduction of various complex nu-
merical and experimental investigations closer
to real flight conditions. During atmospheric
flight, a hypersonic or re-entry vehicle at a high
velocity and temperature causes some phenom-
ena to occur in gas. These phenomena include
excitation and thermal non-equilibrium of mo-
lecular degrees of freedom, dissociation, and
ionization. Real gas properties have a significant
effect on the mean flow around aircraft and in
turn evolution of its instability.

The present work deals with the influence of in-
ternal degrees of freedom on the mean flow and

development of disturbances in the hypersonic
shock layer over a flat plate. This problem was
simulated numerically on ANSYS Fluent pack-
age and on the high enthalpy aerodynamic wind
tunnel IT-302 ITAM SB RAS. The investiga-
tion was conducted to examine the of flow over
a plate L=0.2m (Re,~7x10°) at angles of attack
a=0 + 10.2° in hypersonic (M_>6) flow consist-
ing of air, carbon dioxide, and a mixture of car-
bon dioxide and air, all of which were at a high
stagnation temperature (under 3000 K). The in-
vestigation showed that amplitude of pressure
fluctuation on the plate surface for CO, was es-
sentially greater than it was for both air and a
mixture of air and CO,.

NUMERICAL SIMULATION

Aerodynamic hysteresis of single-element air-
foils is a well-known phenomenon that has been
studied experimentally in detail, especially for
relatively low Reynolds numbers (Re < 500 000).
Hysteresis describes a history dependence of lift
and drag for changing angles of attack in a cer-
tain angular range, with differences for increasing
and decreasing angles. High lift configurations
with extended flap also show hysteresis effects.
They are significantly influenced by the nature of
the flow around the flap and the flow separation
behavior.

However, only a few numerical studies are avail-
able in literature on hysteresis effects in general
and for high lift configurations in particular.
This study is dedicated to the numerical simula-
tion of the two-element low Reynolds number
airfoil NASA GA(W)-2, in high-lift configura-
tion with a 30° inclined slotted flap. The simula-
tion was conducted with the flow solver Power-

FLOW, which is based on the Lattice-Boltzmann
method. This method originates from the gas
dynamic Boltzmann equation with the BGK col-
lision model and incorporates a VLES turbulence
modeling approach to simulate unsteady turbu-
lent flows. In this study, the high-lift configura-
tion was simulated at Re = 2.2 - 10° in two and
three dimensions. This simulation was for both
static positions at discrete angles of attack and
dynamically changing angles of attack between
a = 0° and 20° with the goal to capture the highly
dynamic time dependent hysteresis effect. Several
modifications and parameters were investigated,
such as resolution of the mesh, laminar bound-
ary layer regions, different roughness heights on
the flap surface, and a reduced Reynolds number.
The correct representation of the flow’s type on
the flap revealed the following: it was found to be
decisive for the accurate simulation of the perfor-
mance of the airfoil including the hysteresis, for
which the separation on the flap is essential.
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The analysis of the results indicates the neces-
sity to simulate this configuration in 3D in or-
der to include the correct behavior of the flow
separation and reattachment on the flap and,
hence, reproduce the hysteresis effect. The de-
layed separation of the flow on the upper side

of the flap compared to available experimental
results is still present in the 3D simulations and
is expected to be the main reason for the differ-
ence in the shape of the hysteresis loop between
simulation and experiment.

ADAPTIVE FEDERATIVE 3D EXPLORATION
WITH MULTI ROBOT SYSTEMS

The concept behind project ADFEX (adaptive
federative 3D exploration with multi-robot sys-
tems) is three-dimensional urban exploration
with a fleet of unmanned semi-autonomous aer-
ial vehicles (UAV). Our interdisciplinary group
consists of four postdoctoral and nine novel
researchers from five different institutes of the

Michael Klix: Project ADFEX, Navigation. Each vehicle
is equipped with a GPS-sensor (GPS), an inertial
measurement unit (IMU), some ultrasonic rang-
ers (US), and a navigation camera (NavCam). As
the system should be “easy-to-use,” no detailed

Technische Universitit Dresden. We use three
octocopters with various types of sensors. Our
development and test scenarios are matched
with some key requirements of local partners
in the industry. The three-dimensional model of
the explored area with high accuracy is finished
in post-processing.

information about the map is available before.
That’s why we do sensor fusion (GPS, IMU, US)
and simultaneous localization and mapping
(SLAM) with increased accuracy of the estimated

position by visual odometry using NavCam.

Martin Pfanne: Project ADFEX, Motion planning.
To allow the UAVs to achieve their goal of au-
tonomously exploring their objective, a motion
planning system is required, which generates
and executes trajectories for each vehicle. Using
sample-based algorithms, the motion planner

GERMAN-RUSSIAN WEEK OF YOUNG RESEARCHER

guides the UAVs through the environment, while
avoiding obstacles. Simultaneously, optimality
constrains and the exploration quality are con-
sidered to improve the calculated paths. During
execution, model predictive control is used to fol-
low the precomputed trajectories.
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Ivan Kondakov

Valery Makarov

DEVELOPMENT OF PRO-COMPOSITE FUSELAGE
STRUCTURES FOR PERSPECTIVE AIRLINERS

Novel fuselage structures have to be developed
in order to design a weight efficient composite
fuselage. Years of experience in development and
design of composite airframes have shown that it
is almost impossible to obtain significant weight
benefits for load-bearing composite structures
when they are conventional semi-monocoque
structures akin to those widely used in state-of-
the-art metallic aircraft structures. Due to the or-
thotropic nature of composites, innovative pro-
composite fuselage designs have to be generated
in order to utilize the full potential of this light,
strong, stiff material.

Investigations carried out by DLR and TsAGI in
the FP7 ALaSCA project have shown the sub-
stantial weigh-saving potential of lattice and lat-
tice-derived pro-composite fuselage structures in
comparison to that of traditional metal fuselage.
The principal benefits of these developed com-
posite airframes are:

Unidirectional lattice ribs are loaded only in

tension-compression parallel to the direction

of fibers, which allows for lightweight design

and reduces cracking in the resin due to or-
thogonal layers.

Crossings of lattice ribs have a high level of fiber
volume fraction that reduces the level of strain
concentrations in the resin in these zones.

An alternate design without rib crossings but
with ribs on either side of the skin eliminates
the mechanical and production issues associ-
ated with the rib crossings.

Non-rectangular composite skin bays show
higher buckling loads in comparison to the
rectangular skin bays’ loads of the conven-
tional semi-monocoque design.

Alattice design provides load path redundancy
in the primary structure of lattice ribs, which is
excellent for damage tolerance. Furthermore,
these monolithic ribs can be protected by spe-
cial elements to improve impact resistance and
provide safe and long-term operation for the
lattice composite fuselage structure.

Lattice and lattice-derived composite fuselage
structures can lead to significant weight and in-
use cost savings for future aircraft structures.

THE CONCEPT OF THE AUTOMATED SYSTEM
OF FORECASTING AND PREVENTION

OF FLIGHT ACCIDENTS

Despite achievements in flight safety, flight acci-
dents continue. According to the ICAO, increased
flights have been accompanied by increased acci-
dents in recent years.

Current methods for safety management are
mainly aimed at prophylactic work with avia-
tion events occurred (reactive strategy) and
the identification of dangerous trends in pilot
skills along with the technical condition of the

aircraft (proactive strategy). Predictive meth-
ods for safety management are not practically
developed.

The purpose of the research was to develop a
method for forecasting and preventing flight ac-
cidents, enabling the prediction of flight accidents
prior to flights identification of their potential
causes. This would further enable development
of preventive measures. With implementation of
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this method by airlines, the expected effect is a
reduction in flight accidents in global aviation.

The method includes modeling of possible sce-
narios of flight accidents and their probability
estimation using the hazard trees. A Hazard tree
is a logical scheme reflecting the possible flight
accidents scenarios. Hazard trees are necessary to
describe and identify the most typical and short-
est flight accidents scenarios that represent the
greatest threat to flight safety.

Hazard trees of 10 flight accident types were de-
veloped including runway excursion, loss of con-
trol, controlled flight into terrain, midair collision,
and others. Each tree was described as a fore-
casting probabilistic model. Here are some facts
about hazard trees: they are based on the analysis
of more than 10,000 aviation accidents and inci-
dents; they include more than 600 hazards; they
describe more than 200 of the most typical and
shortest scenarios of flight accidents; and they
predict up to 80% of possible flight accidents.

Initial data for the forecasting model was ground-
ed on information concerning the expected con-
ditions of the aircraft’s operations. By extension,
they were the following: (a) estimations of haz-
ards probabilities and (b) probabilities concern-
ing the realization of a hazard tree’s causal links.
After the introduction of the initial data in the

hazard trees, we obtained predictive estimates of

the probability of flight accident types. In case of
exceeding a warning level of accident probability,
we identified the most important hazards, recog-
nizing potential causes of flight accidents. Some
appropriate methods and algorithms were devel-
oped: (1) both “a” and “b” above; (2) assessment
of a warning level of accident probability; and (3)
identification of the most important hazards of
hazard trees.

The development concept of forecasting and
prevention of flight accidents received positive
feedback from some leading organizations in the
field of flight safety as well as from some airlines.
It was also implemented in the software of the au-
tomated system of forecasting and prevention of
flight accidents in Volga-Dnepr Airlines. System
possibilities are the following: to estimate the risk
of each flight; to identify potential causes of flight
accidents; to form measures to prevent flight ac-
cidents; and to reduce the vulnerability of the air
transport system.

In continuation of the research, several sugges-
tions have been made. They include the need to
develop: methods to assess the harm from flight
accidents; methods to assess the effectiveness of
measures aimed at the prevention of flight acci-
dents; flight accident models (hazard trees), tak-
ing into account new threats to the flight safety.
Finally, there is a need to develop and apply new
scientific methods of data analysis.

EXCITATION AND EVOLUTION OF GORTLER
INSTABILITY MODES IN BOUNDARY-LAYER FLOWS

The laminar-turbulent transition is one of the
most important basic problems of modern fluid
mechanics. Gortler instability is a part of this
general problem; nevertheless, it has its own
great fundamental and applied significance. It
may occur in boundary layers over concave walls
in a wide range of free-stream speeds and Mach
numbers and lead to amplification of streamwise
vortices, which are able to induce the laminar-
turbulent transition, the enhancement of heat and
mass fluxes and to other changes important for
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aerodynamics. Despite more than 70 years of its
intensive experimental, theoretical, and numeri-
cal investigation, a lot of principal questions con-
nected with this problem still remain open. Due
to this, the disturbance growth rates obtained ex-
perimentally did not agree with those calculated
by the linear-stability theory in the whole range
of spanwise wavenumbers and Gortler numbers
studied. Also the problem of receptivity of bound-
ary layers to various external disturbances weren’t
studied experimentally at all. Moreover, practical-
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ly all preview investigations were devoted to the
stationary Gortler instability, despite an unsteady
one is able to appear in a lot of practical cases (for
example on the blades of turbo machines). This
situation occurred due to a lot of technical diffi-
culties in experiments. The observed lack of valid
investigations of early stages of Gortler instabil-
ity does not allow developing of reliable methods
for the laminar-turbulent transition prediction in
flows over curved surfaces. This paper includes
important, new, experimental and theoretical
results obtained by developing and using a new
(for studying the problem of Goértler instability)
unsteady experimental approach. It provides ex-
tremely high accuracy and, simultaneously, gives
the possibility to use the flow disturbances of very
low amplitudes (tenths and hundredths of a per-
cent of the mean flow velocity). This provided for
the first time the possibility of obtaining reliable
experimental results on the Gortler linear insta-
bility [1] and Gortler distributed and localized
receptivity [2, 3]. It can also be used for studying
a broad range of other problems associated with
the phenomenon of the steady (in quasi-steady
approach) and unsteady Gortler instability.

In these series of works, an accurate correspond-
ence between the experimental and theoreti-
cal linear-stability characteristics was obtained
for the first time for steady Gortler vortices,
which corresponded to the most dangerous first
discrete-spectrum Gortler modes. Similarly, a
very good agreement was obtained for unsteady
Gortler vortices. The amplification rates of un-
steady Gortler vortices decrease, in general, with
frequency, but at low frequencies this reduction
is very weak and the disturbance behavior corre-
sponds to a quasi-steady one. (In practice, it gives
a possibility to use low-frequency disturbances
to study properties of steady Gortler instabil-
ity.) Phase velocities of unsteady Gortler vortices
turned out to be close to 0.60-0.65 and depend
only marginally on the base-flow and distur-
bance parameters. A paradoxical result was ob-
tained that the growth of the Gértler number is
able to stabilize the flow with respect to unsteady
Gortler vortices. The Gortler instability can be
present for a given frequency at Gortler number
(GO) of several units but absent (for all spanwise
scales) at Go of several tens and even hundreds.

Due to application of the developed experimen-
tal procedure, we have evaluated for the first

time the coefficients of boundary-layer receptiv-
ity to surface non-uniformities at excitation of
unsteady and steady first Gortler mode. Inde-
pendence of these coefficients from amplitude
and shape of the examined nonuniformities was
substantiated. It was found that the amplitudes
of the receptivity coefficients at the excitation
of Gortler vortices are normally much smaller
than those at the excitation of other modes of
hydrodynamic instability (Tollmien-Schlichting
waves and cross-flow instability modes). It was
found that the amplitude of flow receptivity co-
efficients increases with frequency, and at high
frequencies, this amplitude can be several times
higher than the flow receptivity to stationary sur-
face non-uniformities. Variation of the spanwise
scale of surface vibrations affects very weakly
the receptivity at zero frequency; however, at
high frequencies the efficiency of excitation of
Gortler vortices depends substantially on the
spanwise scale. It was found that the frequency
dependences of the efficiency of the mechanisms
of linear instability and receptivity are oppositely
directed, compete with each other, and are able
to compensate partially each other. In practical
situations, this circumstance can promote the de-
velopment of boundary-layer Gortler vortices in
a broad range of frequencies.

The mechanism of distributed excitation of un-
steady Gortler vortices in a boundary layer on a
concave wall under the influence of streamwise
(3D) freestream vortices was studied experimen-
tally for the first time. It was found that this re-
ceptivity mechanism is rather efficient and is able
to change significantly the growth rates of the
Gortler vortices (in comparison with the linear-
instability growth rates). In particular, the presence
of streamwise freestream vortices can convert at-
tenuating Gortler vortices into the amplified ones.
For the first time the corresponding coefficients of
the distributed vortex receptivity were estimated
experimentally. It was found, that the distributed
receptivity mechanism excites most efficiently
those Gortler vortices which have spanwise wave-
lengths corresponding to the most linearly unsta-
ble modes. The receptivity amplitudes are found to
decay with the streamwise coordinate.

The obtained fundamental results can be used for
the design of new modern engineering methods
of prediction of the laminar-turbulent transition
location.
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MATHEMATICAL MODEL OF RADIATION HEAT
TRANSFER IN RETICULATED VITREOUS CARBON

Reticulated vitreous carbon (RVC) is a highly-
porous composite material with a strong scatter-
ing coeflicient. In respect to aerospace manufac-
ture it can be used as thermal protective material
because of its weight characteristics and high-
temperature strength. During space flight, espe-
cially during re-entry, the radiative heat transfer
plays an essential role. That’s why there is the ne-
cessity to create a methodology for the estimation
of values integrated by the radiative spectrum in
these types of materials more clearly.

The usual methods used are diffusion and trans-
port-diffusion approximations, radiative thermal
conductivity approximation, or their combina-
tion, for the estimation of radiation components
of thermal conductivity. However, if the mate-
rial fragments are anisotropic and their sizes are
comparable to the wavelength, such as the frag-
ments of RVC, or the material layer is optically
thin in the spectral range, then the radiations
for these wavelengths can be far different from
isotropic radiation. So it is necessary to describe
the radiation by means of kinetic theory. There
are various methods for the numerical solution
to these problems. But it is very simple to solve
the problem if we introduce the “dummy” time
so that we can determine the stationary solution
during stabilization of the non-stationary solu-
tion, which was received with the help of the
discrete ordinates method (DOM). However, the
use of stable implicit finite difference approxima-
tions in the equations with an integral operator
leads to the linear systems with high dimension.
It is difficult enough to make the explicit and
comparatively low-cost DOM variants stable.
That problem is easily solvable in the frame of a
three-step method.

Practical use shows the simplicity and efficiency
of this method. The method convergence practi-
cally does not depend on the choice of an initial
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condition, as well as the structure of the station-
ary solution, which is an attractor condition, de-
pending only on problem parameters. However,
in similar calculations the continuous control of
stationary equation discrepancy in the knots of
finite-difference grids should also be provided.

As the example of the practical use of the de-
veloped method, we considered the radiation
transfer with wavelength A=2.4 pm in RVC
ETTI-CF-ERG with the following parameters:
thickness d = 26 mm, temperature of boundaries
T . =800°C, T _ =1200°C.As the full thermal
conductivity contained radiation component, the
energy equation in the problem of radiation-con-
ductive heat transfer for flat layer with known de-
pendences of C(T) and A(T) had the divergence
form closed under temperature and its stationary
solution determined the necessary temperature
profile in the material layer.

A three-step iterative numerical method based
on splitting the problem operator by “physical
processes” was developed. This method has a
great stability factor in comparison to the tra-
ditional two-step method. The method is quick
enough, easy to understand and doesn’t lead to
any restrictions in optical thickness of a layer or
scattering character.
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Vladislav Nigmatzyanov

SIMULATION OF WORKING PROCESSES
IN GAS-DISCHARGE CHAMBER
OF HIGH-FREQUENCY ION ENGINE

Several trends in modern and prospective space-
craft development include the following: in-
crease of payload and available electric power;
enlargement of the time of active existence; and
expansion of the range of spacecraft mass (be-
cause of time enlargement of active existence).
To solve thruster problems, it is necessary to
create a new generation of engines, with higher
specific impulse, greater efficiency, and longer
operation time.

The solution to these tasks is available using elec-
tric thrusters. Of the different types of thrusters
available, one of the more promising ones is the
Radiofrequency Ionization Thruster (RIT). Since
early 1960s, research has been conducted on this
type of engine at the University of Giessen. Led
by professor H. Loeb along with input from the
industry, the flight models for the Eureka and
Artemis platform were created. Also created was
a whole family of RIT engines ranging from 4
cm to 35 cm. In 2011 our Department and re-
search Institute, RIAME, was jointly organized
with the laboratory of RIT Mai under the leader-
ship of H.W. Loeb.

The RIT promised numerous advantages, but
also held a significant disadvantage: the energy
consumption it contained for ionization was
far greater than that of other ion thrusters used
in Space.

Thus, to create a new more efficient RIT, it must
solve the problem of cost-reduction on ioniza-
tion. This can be attained in several ways. For
example, a change in the number and location of
inductor turns, or in the form of the chamber. Yet
another way is to combine both options.

Aside from this, there were conducted experi-
mental works changing the number of turns
and their location. This research continues. We
also produced chambers of different shape and
tested them..

Such experimental research a substantial amount
of time and money. To facilitate the work of the
experimenter, find out what makes sense to be in-
vestigated, and determine what fails to constitute
“promising” in terms of good results, we decided
to develop an engineering calculation model.
This streamlined the assessment of the impact of
changes on integral characteristics of the engine.
Similar works were also carried out in other re-
search groups; they naturally had some inherent
assumptions and complexity.

First, we separately calculated the magnetic field
in implementing Ansys complex, followed by the
code of our development, which calculated the
parameters of the plasma. Next, we estimated the
effect of the plasma on the initial magnetic field
(and so on) before thermal electron temperature
could not vary by more than 5000 K. Upon this
event, the calculation was finished.

In the future, we will continue to work on the
program - it is not finished yet. And we will con-
tinue a series of experiments. In conclusion, we
can say that the first results obtained came with
the help of an engineering model, which quali-
tatively coincided with the experiments. From
experimental studies to the completed stage of
the research materials of the chamber, work on
the engine continues; and we have orders from
the aerospace industry for a prototype of such
thrusters.
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HYDRONIC CHEMICAL CURRENT SOURCE
AS A CONTROLLED HYDROGEN GENERATOR
FOR POWER PLANTS BASED

ON OXYGEN-HYDROGEN FUEL CELLS

A critical need of aerospace equipment in sourc-
es of autonomous power supply exists today. And
among them, great attention is given to direct
conversion systems of different types of energy
into electrical energy. Chemical current sources
(CCSs) are especially interesting. They have a
higher coefficient of efficiency (close to 100%)
than in traditional machine schemes, and CCSs
don’t have any toxic exhausts. An oxygen-hydro-
gen fuel cell (O,/H, FC) is the most energy ef-
ficient one among hydrogen based autonomous
(independent) power plants. O,/H, FC is a power
plant (PP) which converts the chemical energy by
means of an oxygen-hydrogen reaction directly
into electrical power. High density of energy out-
put (119.0 MJ/kg or 33.1 kWh/kg) and thermo-
dynamic efficiency of the oxygen-hydrogen reac-
tion are increasingly attracting the attention of
developers in various fields. But in spite of its ad-

vantages it has the problem of hydrogen storage.
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There are 3 types of gas storage in existence:
The gas tank storage approach (when hydro-
gen in a gaseous form is stored at high pres-
sures)
The cryogenic method (to store hydrogen in
a liquid state)
And the so-called “combined hydrogen stor-
age” (hydrogen is tightly bound in water mol-
ecules). It is the safest today known solution,
since pure hydrogen enters the system only as
needed and is consumed at once in the O,/H,
FC. This storage system resolves the problem
of low temperatures (required by cryogenic
systems), accuracy of manufacturing, and
high reliability, since water is not explosive in
case of leakage.

Hydrogen could be produced by combining hy-
drides with water and metals with water. In terms
of hydrogen discharge from water, the “aluminijum-
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Pavel Polivanov

water” system is the most efficient means of gen-
erating hydrogen per component mass unit, and it
trails only “lithium hydride-water” and “lithium-
water” systems. The advantage of aluminium over
the other systems and metals lies in the fact that it
is a cheap and easily accessible material, an envi-
ronmentally friendly, non-toxic agent, and the most
abundant metallic element in the Earth’s crust.

If we conduct the electrochemical reaction be-
tween aluminium and water in a hydronic CCS,
this reaction produces not only hydrogen but
also electrical power, due to a partial conver-
sion of thermal energy generated when alumin-
ium is dissolved in water. Such CCS is called
“hydronic” because it is generated by a metal-
water electrochemical system and because it
produces hydrogen. Hydronic CCS consists of
aluminium or an aluminium alloy which acts
as the anode, and inert material which acts as
the cathode, and an electrolyte between them
(in most cases, alkaline and saline solutions).
Since the “aluminium-water” system has a ther-
modynamic instability, the aluminium anode is
consumed in the corrosion reaction in addition
to the current-forming reaction. The results of
our research show that the speed of hydrogen
discharge in both types of electrolyte used in
hydronic CCS has an almost linear relation to
the current running in the cell and can be con-
trolled by changing the current.

The use of hydronic CCS with O,/H, FC is ca-
pable of forming a combined power plant, con-
sisting of two current sources - hydronic CCS
and O,/H, FC. The calculation results of the
characteristics of the battery hydronic CCSs,
for a commercial 1 kW O,/H, fuel cell, show
that at the start of operation the developed hy-
dronic CCS can increase the energy of the FC
from 30 to 50%, depending on the electrolyte.
The life cycle and output efficiency depend
on the hydronic CCS construction and com-
ponent combinations (the anode, the cathode
materials, the type of electrolyte and additions
to this electrolyte).

Conclusion:
Our research is the first to show that, based
on hydronic CCS, it is possible to create a
controlled hydrogen generator with a wide
range of hydrogen discharge speed.
Our research paper is the first to show that
the use of a combined “hydronic CCS + O,/
H, FC” PP is an effective and safe solution to
the problem of hydrogen storage for an inde-
pendent PP based on O2/H2 FC.
The developed combined PP is efficient for
land and household usage. The use of such
a PP is also promising for the aviation and
space industries.

EFFECT OF THE LOCAL WALL COOLING/HEATING
ON THE HYPERSONIC BOUNDARY LAYER
STABILITY AND TRANSITION

In the framework of FP7 project TransHyBe-
riAN, the study of the influence of local surface
temperature on the laminar-turbulent transi-
tion in hypersonic boundary layer was carried
out. The experimental study was performed in
wind tunnel Tranzit-M (ITAM SB RAS). The
experiments were conducted for the following
flow conditions: M = 6, Re, = 5-25:10° m™" and
T, =380 K.

Initially, the space distribution and spectral char-
acteristics of aerodynamic noise in the wind
tunnel had been investigated. It was shown that
the noise level in wind tunnel “Transit-M” cor-
responds to conventional aerodynamic facilities,
and decreases with increasing of the unit Reyn-
olds number. The results of the noise measure-
ment, in free stream, were used for further analy-
sis of the experimental and numerical data.
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Study of the boundary layer stability and lami-
nar-turbulent transition was performed on the
model of a sharp cone, with 7° half-angle, and an
element of a local heating / cooling system built-
in-surface in the region of laminar flow. Heating
of the element was performed by an electrical
heater; cooling was carried out by circulation of
liquid nitrogen. These techniques made possible
to carry out experiments in a wide range of wall
temperatures, from 90 K to 450 K. The develop-
ment of disturbances in the boundary layer was
studied by means of high-frequency measure-
ments of pressure pulsations, and the position of
the laminar-turbulent transition was detected by
measuring the heat flux with an IR-camera.

It was found that the local heating / cooling of
the surface has a strong effect on the stability of
the boundary layer and position of the laminar-
turbulent transition. The generating of local
heated or cooled area, changes the temperature
distribution along the wall that influences sig-
nificantly the development of the second Mack
mode, and also leads to changes of the flow char-
acteristics of the downstream boundary layer.
It is commonly accepted that the development
of the second mode is a determining factor in
the laminar-turbulent transition at hypersonic
speeds. Furthermore, it is known that the fre-
quency of the most unstable disturbances of the
second mode, and growth rate, are closely cou-
pled with the local boundary layer thickness. In
this study it was shown that the dominating con-
tribution to control of the disturbance develop-
ment is introduced by control of the boundary
layer thickness.

In the baseline case, without heating/cooling
of the wall, the unstable disturbances responsi-
ble for transition develop in the boundary layer
gradually achieving a critical amplitude and initi-
ating turbulence in the flow. The growth rate and
frequency of the most unstable waves of the sec-
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ond mode depend mostly on the local thickness
of the boundary layer.

In the case of local cooling build-up of the bound-
ary layer, thickness is reduced in the cooler region,
thereby prolonging the favorable conditions for
amplification of some high-frequency distur-
bances. Low temperature of the wall additionally
increases their amplification ratio. However due to
the small length of the cooling element these per-
turbations cannot grow up to a critical amplitude
and initiate the transition. Downstream from the
element, there is accelerated growth of the bound-
ary layer thickness as a result of flow heating by
the relatively warm wall. In this zone the ampli-
fication region for disturbances of each certain
frequency is reduced, and perturbations cannot
achieve critical amplitude. It leads to later turbu-
lence and transition displacement downstream.

In the case of heating, the opposite case has oc-
curred. Because of thickening of the boundary
layer in the heater zone, the region of disturbance
growth for each certain frequency is shortened,
and perturbations cannot achieve critical ampli-
tude. Downstream from the heater, the rate of
boundary layer thickness growth is reduced. In
the zone, where boundary layer thickness chang-
es slowly, the favorable conditions for the growth
of some disturbances of the second mode are es-
tablished. It leads to early turbulence.

The direct numerical simulation was carried
out to study 2D development of the second
mode. The parameters calculation was consistent
throughout the experiment, the results of noise
measurements in the wind tunnel “Transit-M”
were taken into account in data processing. All
details of the disturbance development in the
case of local heating / cooling and also in the
baseline case were well predicted by CFD and
subsequently carefully analyzed in comparison
with experimental and computational results.
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BLACKOUT MITIGATION IN A PLASMA LAYER NEAR
A HIGH-SPEED BODY IN EXB FIELDS

When a space vehicle re-enters the atmosphere
at a high velocity, a layer of ionized gas is formed
around it. This layer shields the radio signal
transmission to and from the vehicle. The ioniza-
tion, of the atmospheric gas, results from aerody-
namic heating. If the vehicle velocity is very high,
a complete interruption of the communication
can occur. This phenomenon, the so-called radio
transmission “blackout”, was observed during the
first re-entry phase of space flights.

A vehicle re-entering the Earth’s atmosphere
from an orbital flight has a velocity of about 8
km/s at an altitude of about 120 km. The atmos-
pheric drag increases significantly at this alti-
tude, and the vehicle kinetic energy is converted
into gas internal energy, due to deceleration.
The flow around the vehicle is characterized
by an extremely complex structure, with a bow
shock wave in front of the vehicle. The maxi-
mum heating for a typical re-entry trajectory
of a “Space Shuttle” corresponds to the range of
altitudes 80-60 km.

The gas temperature in the shock layer, between
the bow shock wave and the vehicle surface,
can reach 104 K, and the gas becomes ionized,
thus forming a plasma layer in the vicinity of
the vehicle surface. For a typical re-entry trajec-
tory the plasma frequency in this layer can be
significantly higher than 109 Hz. This gives rise
to attenuation and “blackout” of radio commu-
nication with the vehicle. For the “Space Shut-
tle”, it typically lasts approximately from 25 to

12 minutes prior to landing, which is the most
critical period of time during the re-entry.
If a problem in this phase of flight arises, the
diagnostic telemetry cannot be received from
the vehicle and necessary commands do not
reach the vehicle because of the communica-
tion “blackout”

In recent years a number of papers devoted to
modeling of the flow in crossed electric and
magnetic fields (ExB layer) in application to
the blackout mitigation problem has been pub-
lished. Among them there is a series of papers
concerned with the use of the MHD approach
in the physical model. In this report a compu-
tational modeling of the method of mitigation
of aradio transmission blackout during a flight
at a high velocity in crossed electric and mag-
netic fields, is presented. This computational
modeling shows that a decrease in the plasma
frequency can be obtained by applying electric
and magnetic fields to the ionized layer near
the model surface, which leads to a decrease in
the charged particle density, in some regions,
near the electrodes. This computational model
gives interesting and promising results, but, no
doubt, it is only a step to a more complicated
model that will include 3D effects and plasma
parameters that vary in time and space near
the model.

Some experimental results and plans for research
activities using the L2K facility of DLR, Kologne,
are also presented.
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SOFTWARE TOOL FOR ERROR PROPAGATION

ANALYSIS

Reliability is an important non-functional
property of all types of safety-critical systems,
including aircrafts and space vehicles. Nowa-
days, industrial standards require error propa-
gation analysis as an essential part of the reli-
ability and safety evaluation processes. From
the theoretical point of view, error propagation
analysis is a probabilistic description of the
spreading of data errors through the compo-
nents of a system. The results of this analysis
are extremely helpful in a wide range of analyti-
cal tasks associated with dependable systems
development including reliability forecasting,
system safety design, testing, diagnostics, and
error localization.

In 2012 our colleagues from the Institute of Au-
tomation of TU Dresden introduced a novel er-
ror propagation model, based on separate control
and data flow analysis of a system. The central
idea is a synchronous examination of two di-

rected graphs that describe the system behavior:
a control-flow graph and a data-flow graph. The
structures of these graphs can be derived system-
atically during system development. The knowl-
edge about an operational profile and proper-
ties of individual system components allow the
definition of additional probabilistic parameters
of the model.

During an internship in TU Dresden in February
and March 2013, the author developed a software
tool for the described dual-graph approach to
error propagation analysis. This software incor-
porates a probabilistic error propagation model,
a specific Discrete Markov chain model, and a
number of algorithms for the estimation of the
likelihood of various faulty and fault-free system
execution scenarios. In the forthcoming presen-
tation, the author plans to discuss the theoreti-
cal background of error propagation analysis and
the developed software tool.
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Andrey Rybin

SOLVING DIFFERENT DYNAMIC PROBLEMS USING
THE SAME MASS-STIFFNESS AIRCRAFT MODEL

There is a wide range of very important aircraft
problems which come from the critical neces-
sity of considering structure deformations. These
problems can be dynamic and static. For example,
aero elasticity, by itself, is an interaction of iner-
tia and stiffness forces of an airplane with aero-
dynamic forces of the outer flow. To accurately
model landing process interaction of the same
stiffness and inertia forces of an airplane with
non-linear reactions from landing gears, have to
be investigated. There are a few more examples
(such as taxing loads, on-ground loads on the
stop) where the so called mass-stiffness model
of an airplane, with different additions, makes it
possible to solve quite complicated problems.

In this work, a finite element mass-stiffness aircraft
model, with nonlinear landing gears, has been de-
veloped. The planner has built it with beams and
lumped masses. This simple model represents all
general inertia and stiffness characteristics of the
real structure. Its accuracy had been verified with
experimental data obtained from a modal test of

the full scale structure of the airplane, and showed
good agreement. The model was built in a widely
used preprocessor MSC Patran. The solution was
conducted in MSC Nastran, using a direct transient
solution module. Using programming language,
the mass-stiffness model can be built automati-
cally, which significantly simplifies preparation of
the model, transferring and changing its proper-
ties. This feature is very important for the research
department, as it makes the model more clear and
understandable. In addition, it allows conducting
optimization using any numerical method.

Developed procedures and models were success-
fully applied to the landing simulation of one
modern mid-range passenger aircraft. Symmetry
and non-symmetry landing with different verti-
cal velocities and turn angles was investigated.

In future work it is planned to apply developed
models for optimization analysis of landing gears,
shock absorbers parameters and airplane con-

struction, in order to minimize dynamic loads.
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SUPERSONIC COMBUSTION
INASCRAMJET ENGINE RESEARCH TRAINING

GROUP GRK 1095

Future space transport vehicles - even air-
crafts — are supposed to use air-breathing pro-
pulsion systems for their flight in a wide range
of hypersonic Mach numbers. The great benefit
of air-breathing systems such as scramjets is the
ability to draw the oxidizer from the surround-
ing atmosphere, which increases the maximum
possible payload. Unfortunately, scramjet pro-
pulsion systems have many technical challenges
to overcome. Therefore, the Research Training
Group 1095, funded by the German Research
Foundation (DFG), was initiated to investigate
such a highly integrated propulsion system with-
in the framework of a national research program
consisting of universities in Aachen, Munich and
Stuttgart as well as the German Aerospace Cen-
tre (DLR) in Cologne.

The combustion process is widely acknowl-
edged as one of the central aspects of a SCRam-
jet propulsion system. Within the subproject B1,
issues regarding an efficient combustion were
addressed. These included fuel injection and
mixing strategies, efficient heat release, and the
investigation of thermal loads on the structure
of the combustion chamber and injectors. Par-
ticular focus was given to on different fuel injec-
tors and injection schemes with single and mul-
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ti-staged configurations. The approach in this
subproject was to acquire an experimental data-
base by using the supersonic combustion facility
at the University of Stuggart’s Institute of Aero-
space Thermodynamics (ITLR). Subsequently,
the acquired database was used to develop and
validate a set of 1D and 3D numerical simula-
tion tools. These tools in turn will be deployed
to extrapolate the obtained data to a theoretical
flight vehicle, which is has been proposed by the
Research Training Group.

The project evolved over three generations of
graduate students with their own particular field
of research based on the work of their respec-
tive predecessor. In the first phase (Dr. T. Scheu-
ermann), a 1D simulation tool was developed,
which enabled the design of a base configuration
for a generic combustion chamber. As many ef-
fects inside the combustor proved to be of a high-
ly three-dimensional nature, the second phase (J.
Vellaramkalayil) focused on results of 3D simu-
lation tools with which more advanced injection
configurations could be realized. The last phase
(N. Droske) was then dedicated to the impact of
the heat release onto combustion chamber struc-
tures. All phases were accompanied by dedicated
experimental campaigns.
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Anna Shiryaeva

TECHNOLOGY AND CODE FOR NUMERICAL
SIMULATION OF DIFFERENT COMBUSTION TYPES
IN HIGH-SPEED VISCOUS GAS TURBULENT FLOWS

The principal aim of the work is the development
and realization of a computationally efficient
method for numerical simulation of turbulent
flows, with combustion, that occur in perspective
aircraft combustors. The development of numeri-
cal methods for a combustion process in a com-
bustor is caused by the necessity to avoid, or to
reduce to minimum, the expensive experiments
concerned with the designing and development
of combustion chambers.

An essential problem while turbulent combustion
modeling is the correct description of chemical
processes in the presence of turbulent pulsations.
Now, the most reliable and widespread approach
for turbulence-combustion interaction (TCI) is
the use of a probability density function (PDF).

An original combined method for taking into ac-
count TCI on the basis of the PDF approach has
been developed. Its advantage is that it might be
applied in different combustion regimes that oc-
cur in any practical problems, including limits of
premixed and non-premixed diffusive combus-
tion. The method takes into account non-equi-
librium combustion effects and turbulence in-

termittency effects. It has been implemented into
the code and is now being tested and adjusted.
Some results of this testing, including a simula-
tion of the Evans, Schexnayder, Beach experi-
ment, are presented in this work.

On the basis of this combined method, the code
has been created for simulation 3D viscid turbu-
lent flows, on the basis of the full, non-stationary,
Reynolds equation system for multi-component
compressible gas with finite rate chemical reac-
tions. The equation system is closed by a turbu-
lence model and by a kinetic scheme of gaseous
hydrogen or hydrocarbon fuel combustion in air.
A numerical method of the second order approx-
imation in all variables is used.

Original numerical technology for the fast and
correct computation of non-stationary viscid gas
flows has been incorporated into the code. It has
been verified by comparison with the calculations
based on standard non-accelerated technology.
This technology gives the possibility to perform
3D calculations of real combustor geometry.

The program has undergone a thorough test-
ing. The results are compared with experimental,
theoretical and computational results presented
in available literature. The most interesting results
of this testing are presented, including the simu-
lation of an experiment with the transverse jet of
fuel with combustion, in supersonic crossflow.
This test demonstrates the ability of a new code
to simulate essentially 3D flows with turbulent
combustion. The accordance of obtained results
proved to be satisfactory and thus the testing
stage was considered to be accomplished.

In the near future it is planned to apply the de-
veloped 3D code in a numerical simulation of an
advanced combustor for studying problems of
practical interest: influence of the fuel injectors’
geometry and position on turbulent combustion
in an advanced combustor.
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NUMERICAL STUDY OF SHOCK WAVES
INTERACTION AT IRREGULAR REFLECTION

IN STEADY GAS FLOWS

Steady shock wave reflections and interactions
are very important in supersonic aerodynam-
ics. Shock/shock interactions of various types
can occur on supersonic and hypersonic air-
craft during maneuvers and in cruise flight.
Shock waves propagating from the nose of an
aircraft can interact with shocks generated by
other elements of the aircraft, such as wings,
fins, inlet cowls, etc. Regular (two shocks)
and irregular interactions (three shocks) of
different types are inherent in such critical
phenomena as oft-design inlet flows and inlet
starting.

This work is devoted to a numerical study of fun-
damental problems of shock interaction at irreg-
ular reflection in steady gas flows. Classical theo-
retical methods, such as the shock polar analysis
and the three-shock theory, based on Rankine-
Hugoniot jump conditions across oblique
shocks, were developed by von Neumann to
describe shock wave configurations for various
flow parameters and to predict transitions be-
tween different types of shock wave interaction.
It is assumed that all shocks have negligible cur-
vature and thickness. These theoretical methods
predict well most of the features of shock wave
interaction, at least for strong shocks. However,
there are situations where the von Neumann
theory fails. In reflection of weak shock waves
(i.e.,at flow Mach numbers lower than 2.2 in air),
there is a range of flow parameters where the von
Neumann three-shock theory does not produce
any solution, whereas numerous experiments
and numerical simulations reveal a three-shock
structure similar to the Mach reflection pattern.
This inconsistency is usually referred to as the
von Neumann paradox. One of the possible ap-
proaches to resolve the von Neumann paradox
is to account for viscous effects in the vicinity of
the triple point.
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The numerical study is conducted with the con-
tinuum and kinetic approaches. The continuum
simulations are based on a finite-difference solu-
tion of the full, two-dimensional, Navier-Stokes
equations of a compressible gas. Kinetic simu-
lations use the direct simulation Monte Carlo
method (DSMC) for a numerical solution of the
Boltzmann equation.

In the case of strong shock reflection (flow Mach
numbers higher than 2.2 in air), the results of the
computations show that flow viscosity and heat
conduction strongly affect the triple point re-
gion, where the numerical solutions differ from
the values prescribed by the inviscid three-shock
theory. The size of this region has the order of the
shock wave thickness and rises with increasing
flow viscosity. The flowfields in the vicinity of the
triple point, obtained at different Knudsen num-
bers, coincide, if plotted in coordinates normal-
ized to the freestream mean free path.

In the case of weak shock reflection, simula-
tions performed with substantially different ap-
proaches suggest that the flow viscosity induces
the formation of a smooth three-shock transition
zone, where classical Rankine-Hugoniot relations
cannot be applied. The flow parameters in this
zone differ from the theoretical values predicted
by the inviscid three-shock solution. For the von
Neumann paradox conditions, the computations
predict an overall shock interaction configuration
similar to Mach reflection. The existence of a vis-
cous shock transition zone in the region of shock
wave intersection allows a continuous transition
from the parameters behind the Mach stem to
the parameters behind the reflected shock, which
is impossible in the inviscid three-shock theory.
Thus we can conclude that the von Neumann
paradox can be explained by a strong impact of
viscosity in the region of shock/shock interaction.
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Arne Sonnenburg

Ruslan Vafin

VISION BASED ESTIMATION AND 3D
RECONSTRUCTION FOR RENDEZVOUS NAVIGATION
RELATIVETO AN UNKNOWN AND UNCOOPERATIVE

TARGET SPACECRAFT

Autonomous, in-orbit servicing of uncooperative
and unknown target spacecrafts (e.g. space debris
or heavily damaged spacecrafts) requires special
abilities of the approaching spacecraft (chaser)
during the proximity phase. A precise, relative
navigation with known uncertainties between
the chaser and the target spacecraft is essential.
Furthermore, the estimation of the target space-
crafts 3D shape is necessary for collision-free in-
teraction. Using adequate estimation algorithms,
camera based solutions can be realized, taking

advantage of the cheap, lightweight, low power
camera sensor hardware. Special boundary con-
ditions for the system design and algorithm de-
velopment have to be taken into account, e.g.
demanding illuminated conditions, particular
spacecraft surfaces and a limited onboard calcu-
lating capacity.

The presentation will give a summary of our
work on vision based estimation and 3D recon-
struction for spacecraft rendezvous.

IMPROVING OPERATIONAL CHARACTERISTICS
OF GAS TURBINE ENGINES PARTS BY INTENSIFYING
NITRIDING IN A GLOW DISCHARGE

It is known that one of the main reasons for
low resource gas turbine engine part wear is
its working surface. The improvement of the
wear resistance can be achieved using various
methods of hardening, aimed at changing the
physical-chemical and mechanical properties
of the surface layer. One of the most perspective
methods of hardening is the ion nitriding in a
glow discharge.

Nitriding in a glow discharge has many advan-
tages compared with gas. These are significantly
shorter duration of technological cycle, high con-
trollability and stability of processing parameters.

The duration of ion nitriding is 6-12 hours, dur-
ing this time the modified layer by depth 100-500
microns is formed. For intensification of diffu-
sion and chemical reactions, nitriding in a glow
discharge with a magnetic field was proposed.

Much attention is given by the literature to ion
nitriding of tool materials. However, there are
practically no publications about structure and
properties of tool steels after nitriding in a glow
discharge with a magnetic field. Therefore, the
aim of this work is to study the influence of mag-
netic field on structural phase composition and
surface microhardness of gas turbine engine part.
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THE ACOUSTO-OPTIC DISPLACEMENT
TRANSDUCERS OF INFORMATION MEASURING

SYSTEMS

The development of high technology processes
and their automation, including aviation and
space, requires the creation of a large variety of
transducers of physical quantities, with high met-
rological characteristics and enhanced functi-
onality.

The number of linear displacement transducers
comes to 90-95% of all types of transducers in
existence. In foreign countries, production of lin-
ear displacement transducers is between 80-90%
of the total number of data processors made.

Some sources of error acoustooptic displacement
transducers (AODT) and ways of reducing their
impact will be analyzed. The operational sources
of errors of the APDT are the aging of parts and
random variations of the light beam. The errors,
connected with the aging of parts, are considered
in and do not have significant value.

The error caused by random variations of the
light beam can occur due to the drift pattern or
because of changes in the fluctuation of the gra-
dient refractive index of air.

To eliminate this error, position-sensitive sys-
tems should be used, in which, if the direction
of the laser beam on the acoustooptic modulator
(AOM) output position-sensitive is changed, the
photodetector will show an error signal.

Instability of the frequency of ultrasonic signal. In-
stability of the frequency of ultrasonic signal of
a high frequency generator leads to an error of
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calculation of displacement (linear or angular) of
the object movement. Relative instability of fre-
quency with a quartz oscillator can, by now, reach
values of the order 107°.

Instability of the frequency of the laser emission.
A source of coherent light is fundamental in the
AODT. The single-frequency or dual-frequen-
cy lasers operating on a mixture of He-Ne (a
monochromatic radiation with a wavelength of
0.6328 micrometer) are commonly used as such
a source. One of the important parameters that
determine the precision of the measurements is
the frequency stability of the laser (i.e. stability
of its wavelength). Currently achieved frequency
stabilization is 10-'° and higher for a long time.

Instability of the spreading of the ultrasonic wave
in the acousticoptic modulator mainly depends on
the ambient temperature. For example, the rela-
tive instability of the spreading of the ultrasonic
wave in the acousticoptic modulator (AOM)
based on of TeO, (under normal conditions)
is AV/V = 10™. A reduction of this error of the
AODRP is achieved by the selecting of a material
for the AOM, which has the lowest values of the
spreading of ultrasonic wave V. The AOM crys-
tals - TeO, (V = 617 m/c), KRS-6 (V = 2280 m/s),
KRS-5 (V = 1920 m/s) have the most good value.

In general, if the acousto-optical transducers are
correctly designed, the errors will be small. Also,
it will be possible to use the AODT as part of
the management of information measurement
systems.
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Figure 1: Test schematic.

B-fiald

MHD-CONTROL OF A SHOCK-WAVE STRUCTURE
GENERATED BY THE FLAT PLATE

The work contains experimental results about
the magnetohydrodynamic (MHD) control of
a shock-wave structure near the flat plate in a
hypersonic air flow, with the unidirectional
magnetic field using electrical discharges for
the flow ionization. It is shown that MHD-
interaction over the plate can generate a new
oblique shock in the interaction zone or even
transform the attached oblique shock wave,
in the detached bow shock, using radiofre-
quency (RF) and pulse discharges as the flow
ionizers.

Developing of perspective hypersonic vehicles
stimulates a new interest in the unconventional
techniques of the flow control in the field of
magneto-plasma aerodynamics (MPA). MPA
proposes new possibilities to control high-
speed flows, through the change of physio-
chemical properties of the medium surround-
ing a flight vehicle.

Investigation of the MHD-interaction in the
hypersonic air flow has been carried out at the
MHD test rig based on a shock tube. The test
rig permits to obtain flow parameters corre-
sponding to the flight altitude of 30-50 km with
Mach number M = 6, 8, 10. An electromagnet
generates a magnetic field up to 2.2 T. Pictures
of the flow have been obtained by high-speed
CCD camera using shadow technique.

i1

Test schematic shown in Fig. 1. MHD-interac-
tion is provided by external electrical discharge
within 120-290 ps. Flow Mach number is M =
6, 8 the static flow pressure is 12 Torr, the static
temperature is 270 K, the flow rate is about
2000 m/s.

It has been shown experimentally that both the
pulse and the RF discharge can be efficiently
used for the flow ionization in the transverse B-
field and for the generation of the nonequilibri-
um conductivity. This can be confirmed by the
significant MHD-influence on a shock wave
structure over the plate. The MHD-interaction
can be used to control the shock wave structure
of the flow and generate control forces and mo-
ments under hypersonic flight conditions.

In particular, a local MHD-interaction on a flat
plate leads to the transformation of the attached
oblique shock wave to the detached normal
shock, using the electrical pulse discharge as an
ionizer (Fig. 2). Without a magnetic field, the
flow blows the discharge away from the model.
As a result of the magnetic field increase up to B
= 0.7 T, the discharge moves to the leading edge
of the model, under the ponderomotive force.
When B > 0.9 T the discharge region goes ahead
of the model on both sides of the plane, pushes
away the shock wave of the model and signifi-
cantly expands the area of the MHD interaction.

B=0,24T

Fig. 2. MHD-transformation of the shock-wave structure near the

plate at M =6.
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Use of the RF-discharge is rather interesting,
because the local conductivity area is created
with practically constant resistance and electri-
cal contact between the electrodes. It has been
shown that 1 MHz discharge in the magnetic
field leads to the generation of a new oblique
shock wave near the model surface (Fig. 3). The
angle of the shock increases with the B-field
respectively. When the shock wave slope angle
is 15 degrees at B = 0.8 T, that corresponds to

Figure 3: MHD-flap and equivalent aerodynamic configuration.

the hypersonic flow near the plate, with extend-
ed flap at 10 degrees (Fig. 3c). Such alteration,
under MHD-interaction, can be interpreted as
“MHD-flap”. The MHD-effect permits to gen-
erate control forces and moments on the body
surface under hypersonic flight conditions.

The nature of the obtained effects are planned to
be studied in a future work devoted to the MHD
flow control.

AUTODYN AND FLUENT SOLVERS
FOR CALCULATING BLAST PRESSURE WAVE

PROPAGATION

This work pertains to the first stage of the project.
In particular, it encompasses both the modeling
of shock and propagation of detonation waves in
air and the interaction with obstacles.

There is a wide range of modern CAE software,
such as ANSYS AUTODYN, LS-DYNA, ANSYS
CFD (CFX & Fluent), etc. Accordingly, this work
also represents the authors’ analysis and compari-
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son of calculation potential of two solvers (AN-
SYS AUTODYN and ANSYS Fluent) for shock
actions on buildings.

We computed three test cases with regard to the
explosion of: (1) a single charge in the vicinity of
a separately located prism; (2) a single charge in
the vicinity of two prisms; and (3) 6 charges in
the vicinity of several prisms.

JUNIOR SCIENTISTS

Yulia Zakharova

JUNIOR SCIENTISTS




JUNIOR SCIENTISTS

wv
—
v
-
—
i
J
wvi
e
o
=
=
-

llya Zverkov

AERODYNAMIC PERFORMANCE IMPROVEMENT
OF MAV WINGS BY STREAMWISE STRUCTURING

OF BOUNDARY LAYER

Nowadays, micro air vehicles (MAV) have found
new military and civil applications. Miniaturi-
zation of the electronic equipment promotes
the creation of progressively smaller unmanned
aircraft. At the moment, many researchers pay
much attention to MAVs with an overall mass
below 0.5 kg and a chord-based Reynolds num-
ber between 104 and 105. In spite of certain suc-
cess, the wide application of MAVs is limited by
their rather modest aero-dynamic performances.
Important MAV parameters, such as the critical
angle of attack and lift-to-drag ratio, are mainly

4

deteriorated by changes in the boundary-layer
flow character at low Reynolds numbers. Wing
surface modification is one of the major re-
sources of separation, control and aerodynamic
performance improvement. One of the most im-
portant aspects is to consider the effect of span-
wise-periodic modifications to the wing surface
on the laminar boundary-layer separation. In our
work, it was demonstrated that the stall angle of
attack of a wavy surface wing is 1.5 times higher
than a classical wing, and aerodynamic perfor-
mance hysteresis was not observed.
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SCIENTIFIC INSTITUTIONS

NOVOSIBIRSK STATE TECHNICAL UNIVERSITY

(NSTU)

Novosibirsk State Technical University (NSTU),
the former Novosibirsk Electronic Technical In-
stitute, was founded in 1950. The university com-
prises 8 Technical Faculties, 3 Humanitarian Fac-
ulties, Institute of Social Rehabilitation, Institute
of Further Professional Education and Training,
and Institute of Distance Learning.

The Aircraft Faculty has existed in NSTU since
1959. The distinctive feature of this faculty is a
close connection with manufacturing, particularly
with the Chkalov Novosibirsk Aircraft Produc-
tion Association (NAPO) and academic institutes
of the RAS Siberian branch. The graduates of this
faculty successfully work as engineers, technolo-
gists, heads of departments and enterprise servic-
es of aircraft and machine building specification.

NSTU has worked out and today executes its own
conception of the net partnership, which includes
training, research, summer and winter schools,
in such fields as economics, material science, in-
formation technologies, and others. Within the
program of the university strategic development
for 2012-2016, double-degree programs with uni-
versities of Germany, Great Britain, Italy, Poland,
Finland, Kazakhstan, and Mongolia are being de-
veloped.

Every year, about 300 employees, postgraduates,
and students of the university go abroad for edu-
cational and scientific purposes. Germany takes
a noticeable place in international contacts of the
university. The most remarkable example is that, in
2012, 33% of the total number of our employees’
business trips abroad accounted for the scientific
centres and the universities of Germany. These in-
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ternational contacts lead to joint scientific projects.
Most notably, these are projects with the Institute
of Photonic Technology of Jena, the Institute of
Material Science of Hannover, the Universities of
Hamburg and Berlin, the University of Applied
Sciences of Landshut, and the Chemnitz Univer-
sity of Technology, which has been the first Ger-
man partner of our university (since 1972). NSTU
has already carried out four inter-faculty student
exchange summer schools with the Rhein-Main
University of Applied Sciences of Wiesbaden.

In 2013, NSTU took the 20th place in the general
rating of higher education institutions, the 13th
place in scientific and research activities, and the 8th
place among higher education institutions — with
the biggest percentage of foreign students amongst
higher education institutions in Russia (as reported
by rating agency “Expert”). NSTU has been the win-
ner of various federal competitions (Innovation and
Education Program «High Technologies», «Devel-
opment of Innovational Structure and Personnel
Skills Development at NSTU», «University Strategic
Development Program», and others) since 2007.

The results of NSTU scientific research are regu-
larly displayed at international exhibitions. In
2012, the following developments received gold
medals: «Technology for producing porous ce-
ramic low-temperature annealing on the basis of
the ash-and-slag waste (ASW) of power stations»,
«Subsystem for smart support at the operational
control of hydro-power plants, «Technology di-
mensional processing of metals and alloys», «In-
tegrated starter generator ISG», and «Web-com-
plex for solving tasks in geological exploration by
electromagnetic methods».
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THE SIBERIAN BRANCH

OF THE RUSSIAN ACADEMY OF SCIENCES

The Siberian Branch of the Russian Academy of
Sciences was established in 1957 and incorpo-
rates all organizations of the Russian Academy of
Science located in Siberia.

The Siberian Branch consists of 75 research in-
stitutions working in different areas of physical,
mathematical, chemical, biological, Earth and
economic sciences, as well as humanities. The
central location of the Siberian Branch is Novo-
sibirsk. Research centers are established in No-
vosibirsk, Tomsk, Krasnoyarsk, Irkutsk, Yakutsk,
Ulan-Ude, Kemerovo, Tyumen, and Omsk. In-
dividual research institutions are located in Bar-
naul, Biisk, Chita, and Kyzyl.

Basic Principles for Organization of Siberian
Branch of RAS are:

Multidisciplinary approach and concentra-
tion of Institutes in Scientific Centers
Development of priority trends of fundamen-
tal research

Integration of science and education; in-
volvement of staff and facilities of academic
institutes in teaching at Novosibirsk State
University and other Siberian universities;
graduation of students for research insti-
tutes, higher schools and industry of Siberia
Application of scientific results into industry
and practice in Siberian region first

Institutes of SB RAS integrate with universities,
and as a result there are 179 basic chairs, 80 re-
search-education centers, 52 objects of joint scien-
tific infrastructure, and 42 other education struc-
tures functioning with participation of SB RAS.

THE INSTITUTE OF THEORETICAL
AND APPLIED MECHANICS (ITAM), SB RAS

The Institute of Theoretical and Applied Mechan-
ics was founded in 1957 by an outstanding scientist,
academician Sergey Khristianovich, who was ap-
pointed as director of the Institute by the Presidium
of the USSR Academy of Sciences. The main research
activities are as follows: highspeed aerodynamics,
combustion, kinetics and turbulence, strength of
materials and constructions, and the mechanics of
soils and rocks as applied to mining problems.

Since 1990 the Institute has been headed by acad-
emician V.M. Fomin.

The Institute of Theoretical and Applied Me-
chanics is an academic research organization,
which successfully works in the field of advance
problems of mechanics. The main research ac-
tivities of the Institute deal with fundamental

investigations in the field of aerohydrodynamics
of super- and hypersonic flows: hydrodynamic
stability, boundary layer, theory of fuel mixing
and combustion in supersonic flows, mechanics
of multiphase media with regard for physico-
chemical transformations, plasma dynamics, and

strength.

To promote the integration of Russian scientists
into the international scientific community, the
International Center of Aerophysical Research
(ICAR) was created at the Institute of Theoretical
and Applied Mechanics in 1991. In 1998 the Tyu-
men’ Department joined the Institute of Theoreti-
cal and Applied Mechanics SB RAS as an inde-
pendent budget division. Since May, 1997, ITAM
SB RAS has been a member of Supersonic Tun-
nels Association, International (STAI).
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NOVOSIBIRSK STATE UNIVERSITY (NSU)

Novosibirsk State University was founded in 1959
in the center of Akademgorodok, Novosibirsk,
as an essential part of the Novosibirsk Scientific
Center. Higher education teaching personnel ac-
counts for about 2,000 teachers, which include
over 600 D. Sci. professors and 800 PhD assistant
professors. In recent years, NSU’s model of inte-
gration with research institutes has been trans-
ferred to business partnerships: joint research
centers, laboratories and academic centers with
the largest Russian and foreign companies estab-
lished. At present, there are nearly 6,000 students
at NSU. In addition to the School of Physics and
Mathematics and the Higher College of Informa-
tion Technologies, NSU consists of 13 depart-
ments, postgraduate and doctoral studies depart-
ment, research centers modernized with the latest

equipment (for example, “Living Systems”, “Nano-

systems and modern materials’, “Earth Sciences”),
and an institute for professional retraining.

The mission of NSU is to train highly educated
specialists to conduct research and innovate on
the global market. The university model is based
on a unique, for Russia, integration of research
and educational activities. Since its establishment,
NSU adheres to a number of basic principles:
university faculty members are also active re-
searchers;
the final stages of bachelor, master and post-
graduate studying are based on the active
research work in research institutes of the
Siberian Branch of the Russian Academy of
Sciences;
the system of continuous education and
training - from the Physical and Math-
ematical School and the Higher College of
Informatics to the University — has been im-
plemented. This unique system of training
highly qualified personnel in Russia, created
by M.A Lavrentiev, has brought international
fame to NSU and Akademgorodok.
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The university offers a wide range of education-
al services for foreign students. It includes the
choice of individual courses within educational
programs of departments, participation in double
diploma programs as well as joint Master’s and
Bachelor’s programs (some of which are taught in
English), practical experience in research labora-
tories or in businesses, and participation in sum-
mer field work and summer school.

At the present time NSU has nearly 60 joint edu-
cational programs and maintains direct relation-
ships with 102 international universities and or-
ganizations from 23 countries.

NSU holds a solid place in the top five universi-
ties among more than 1,000 universities in Russia.
Since 2009 NSU has been one of the 29 National
Research Universities in Russia. In 2013 NSU was
one of 15 winners of the Government grant, which
promotes universities in world rankings. Novosi-
birsk State University is also included in the Top-
500 universities in British ranking.
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NOVOSIBIRSK STATE UNIVERSITY OF ARCHITECTURE
AND CIVIL ENGINEERING (SIBSTRIN)

Sibstrin is the father of the University of Novosi-
birsk. It was established in 1930. Within 83 years over
45,000 engineers have graduated from Sibstrin on
civil and environmental engineering, architecture,
and construction economics. Nowadays about 4,000
young people study at University. There are around
two hundred students who are foreigners from 43
Asian, African, and Eastern European countries.

Sibstrin is among the 50 Russian universities
whose graduates are the most desired by the la-
bor market. The University provides more than
30 degree programs at the bachelor’s, master’s and
postdoc levels, including innovative interdisci-
plinary programs. The school’s staff and faculties
consist of more than 400 professors.

We put into practice services through full-time
tuition and distant education. Sibstrin University
combines educational work with research in tra-
ditional schools and advanced study. These are
the materials and technology of construction,
computer engineering, information technology,
fluid mechanics, building mechanics, and envi-
ronmental science. We plan to elaborate and focus

on a wide range of advanced materials including
nanotechnology, computer science and engineer-
ing, ecology, and so on. Among the priority pro-
jects there are concrete composites and structures,
multi-functional coatings and their modifications
through nanotechnology, water treatment ma-
terials and technology, dynamics of heterogene-
ous dispersion systems, computing simulation of
structures’ aerodynamics, u-city and virtual city,
safety of waterside structures, noise control and
heat insulation, vibration and seismic protection,
construction equipment. The University contin-
ues to put into practice a large scale of meaningful
projects in different regions of Russia. We fulfill
these and other projects in cooperation with some
other universities and research institutes of Russia.

The University is keen to strengthen the links with
industry. And we also attend to joint academic
work and research with foreign institutions, e.g.
from Germany, Korea, Kazakhstan, China, Poland,
Spain and some others. Thus, Sibstrin University
is in prospect, and we should be able to effectively
work towards our goal of making more meaning-

ful contributions to the world community.
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RUSSIAN UNION OF YOUNG SCIENTISTS (RoSMU)

The Russian Union of Young Scientists (RoSMU)
is an all-Russian, non-governmental organization
that was registered with the Ministry of Justice
of the Russian Federation on April 26, 2006. The
organization was established during the Congress
of Young Scientists of Russia (October 20-21,
2005), which gathered over 700 delegates, and
represented more than 500 major higher educa-
tion institutions, research universities and re-
search centres from 77 territorial subjects of the
Russian Federation. As of September 1,2012 there
are regional branches of RoSMU in 43 different
territorial subjects of the Russian Federation.

The main goals of the organization are:
Extending the cooperation between young
scientists and specialists of the Russian Fed-
eration to contribute to new knowledge-ex-
change and to grow the efficiency of current
scientific and innovative activities.
Contributing to the high rate of Russia’s social
and economic development and to the devel-
opment of Russian science and technology; to
create an innovative economy and the build-
ing of a knowledge-based society.
Contributing to the promotion of interna-
tional cooperation in science and research as
well as participating in international projects
that effectively advance the work of young
Russian scientists and specialists with a strong
adherence to the best practices worldwide.

To reach these goals, RoSMU not only elaborates
and implements theme-based projects and pro-
grammes, but also organizes national and inter-
national events, and performs data-processing,
analytical, and expert work.

At the national and interregional levels RoSMU’s
most significant events include theme-based
training seminars aimed at increasing the scien-
tific, innovative and social activity of young scien-
tists. In addition, RoSMU organizes annual inter-
regional (district) forums for young scientists that

GERMAN-RUSSIAN WEEK OF YOUNG RESEARCHER

include workshops on the most urgent issues of
scientific and innovative activities, such as issues
of international co-operation.

At the regional level RoOSMU organizes theme-
based round tables, exhibitions of innovative
achievements of young scientists, discussion clubs,
training sessions, etc.

In its activities, RoSMU cooperates with research
organizations, educational institutions, companies,
charity foundations as well as federal and regional
authorities. These include the Ministry for Educa-
tion and Science, the Federal Agency for Youth Af-
fairs, the Federal Agency for the Commonwealth
of Independent States, Compatriots Living Abroad
and International Humanitarian Cooperation, the
Council of Federation, the State Duma, etc.

RoSMU representatives are invited as experts to
participate in consulting and advisory meetings
of state bodies at the regional, federal and inter-
national level.

RoSMU represents Russia in the European asso-
ciation EURODOC that unites national organiza-
tions from 34 different countries in the European
Union and from the member-states of the Coun-
cil of Europe.

There is also the Regional branch of all-Russian
non-governmental organization of RoSMU at
Bashkortostan. This branch was founded in 2007.

The Regional branch cooperates with:
Office of the Plenipotentiary Representative
of the President of the Russian Federation in
the Volga Federal District;
Ministry of Education, Ministry of Youth and
Sport, Ministry of Enterpises;
Youth parliament of Bashkortostan;
Uta Scientific Center of the Russian Academy
of Sciences;
Universities of Bashkortostan.
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RUSSIAN FOUNDATION FOR BASIC RESEARCH

(RFBR)

The Russian Foundation for Basic Research
(RFBR) provides targeted diverse support to
leading groups of scientists or individual scien-
tists. The main task of the Foundation is to select
the best scientific projects on the basis of com-
petition. Among the projects submitted, scientists
take the initiative to organize and support the se-
lected projects financially.

Scientific directions supported by RFBR are the
following:
mathematics, mechanics, and information
technology;
physics and astronomy;
chemistry and studies of materials;
biology and medical science;
Earth science;
natural-science methods in humanities sci-
ences;
information technology and computer sys-
tems;
fundamental basics of engineering sciences.

The main competitions held by RFBR are the fol-

lowing:
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to call for an initiative in scientific projects,
carried out by small (up to ten persons)
groups of scientists or individual researchers;
to call for projects organizing Russian and
international scientific events on Russian ter-
ritory;

to call for publishing projects;

to call for projects organizing expeditions
(and field trips);

to call for international projects;

to call for projects of oriented fundamental
research on interdisciplinary subjects of cur-
rent interest;

to call for projects of oriented fundamental
research;

to call for regional projects;

to call for popular scientific articles by RFBR
grant holders;

to implement programs, such as “Electronic
Scientific Library’, etc.

RFBR also pays a lot of attention to support of
young researchers.

Starting from 2012 a range of competitions spe-

cifically for young scientists was developed and

launched by REBR, such as:
“My first grant”. Young and talented scientists
who were not leaders of supported projects
before can participate in this competition. A
small group of scientists (up to 5 people) or
individual scientists can apply for such grant.
Leading young research groups. RFBR ac-
cepts applications from research groups
(5-10 people) with strong scientific back-
grounds and achievements. Previous experi-
ence of leading supported research projects
is required.
Organizing Russian and international scien-
tific conferences, schools, etc. for young sci-
entists.
Internships for Russian and foreign young re-
searchers in Russia.
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Deutsches Wissenschafts- und
Innovationshaus - Moskau

THE GERMAN HOUSE FOR RESEARCH Pl

AND INNOVATION (DWIH) MOSCOW

The German Houses of Research and Innovation
(DWIH) provide a platform for the German re-
search and innovation landscape, showcasing the
accomplishments of German science, research,
and research-based companies and promoting
collaboration with Germany and innovative Ger-
man organizations. Our goal is to present Ger-
man scientific and research organizations abroad
under the banner of the DWIHs.

The German Houses of Research and Innovation
are part of the Internationalization Strategy of the
German Federal Government and the Federal For-
eign Office’s Research and Academic Relations In-
itiative. The Federal Foreign Office is implement-
ing this project in cooperation with the Federal
Ministry of Education and Research and in close
collaboration with the Alliance of German Science
Organizations, which includes the Alexander von
Humboldt Foundation, Fraunhofer-Gesellschaft,
German Academic Exchange Service (DAAD),
German Council of Science and Humanities
(WR), German National Academy of Sciences
Leopoldina, German Rectors’ Conference (HRK),
German Research Foundation (DFG), Helmholtz
Association, Leibniz Association, Max-Planck-
Gesellschaft - as well as the Association of German
Chambers of Industry and Commerce (DIHK).

The houses were created for various goals:
Promote Germany as a research location
Provide a forum for international dialogue
and scientific exchange
Present German innovation and transfer
of technology in cooperation with German
economy.

The German House for Research and Innovation
in Moscow goes back to a June 2009 meeting be-
tween Germany’s then Foreign Minister Frank
Walter Steinmeier and his Russian counterpart
Sergey Lavrov, when both agreed with expanding
the institute under the leadership of the DAAD. In
2011 a joint declaration between Guido Wester-
welle and Sergey Lavrov on the establishment of
a German House of Research and Innovation in
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Moscow was signed. Currently the DWIH project
in Moscow is lead jointly by the German Academ-
ic Exchange Service (DAAD) and the German Re-
search Foundation (DFG) and comprises partners
with a representation/representative in Moscow
like the Helmholtz Association of German Re-
search Centres (HGF), Alexander von Humboldt-
Foundation (AvH), the Freie Universitit Berlin
and the German Historical Institute (DHI) Mos-
cow. The German-Russian Chamber of Foreign
Commerce (AHK) is also member of the DWIH.

In its various activities the DWIH Moscow focuses
mainly on the topics of the German-Russian Mod-
ernization Partnership, i.e. climate, energy, health
care, resource management, logistics and legal co-
operation. Beside these, it has established an event
portfolio on additional fields of German Russian
scientific interest as aviation and space, energy sav-
ing technologies in constructing, bioenergy and
several more. The DWIH regularly organizes and
supports German-Russian events like e.g.:

Science Lectures of outstanding German sci-

entists

Science Talks with high-ranked representa-

tives of German and Russian science, science

organizations, company-based research and

representatives of regional administrations

The ,,German-Russian Week of the Young Re-

searcher®, once a year on varying subjects in

the Russian regions

Regular meetings with rectors of leading Rus-

sian universities

Symposia/Conferences on current scientific

topics

Information seminars in centres of scientific

and innovative research in Russia

Economy and innovation: participation in

economic conferences on innovative topics

Round table talks with scientists and jour-

nalists.

In 2013, the German House of Research and In-
novation in Moscow participated in more than 40
events and organized itself several high-ranked
scientific events.

Deutschland
Land der Ideen

Dr. Gregor Berghorn

Managing Director
of DWIH Moscow

-

Dr. Martin Krispin
Projektkoordinator

krispin@daad.ru
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GERMAN RESEARCH FOUNDATION (DFG)

The Deutsche Forschungsgemeinschaft (Ger-
man Research Foundation) is the biggest funding
agency in Europe for the development of fun-
damental research with an annual budget of 2,5
billion Euro. Its membership consists of German
research universities, non-university research
institutions, scientific associations and the Acad-
emies of Science and the Humanities. The DFG
has expanded its presence in other research re-
gions around the world with its 7 liaison offices.
The office Russia/CIS was opened in Moscow in
2003. Framework agreements on the co-funding
of research projects and researcher mobility exist
with the following partners: the Russian Acad-
emy of Sciences (RAN), the Russian Foundation
for Basic Research (RFFI), the Russian Founda-
tion for the Humanities (RGNF).

How does the DFG promote young researchers? Crea-
tive and intelligent minds are the key to successful
science and research. That is why the DFG places
a special focus on promoting young research-
ers. We are committed to helping young talents
pursue cutting-edge investigations in top-level
settings and help them to become independent
early on in their careers.

Flexible individual funding and customised
excellence programmes give young research-
ers the opportunity to advance in their careers
and undertake projects from all branches of
science and the humanities. The DFG accepts
funding proposals from researchers with a
doctoral degree (PhD) who live and work in
Germany or plan to do so in the future. PhD
students are not supported individually, but
can be, indirectly through the funding of pro-
grammes and projects.

Project-based doctoral and post-doctoral qualifica-
tions. For doctoral researchers, who like working
in a team and value a well-designed framework,
a Research Training Group (RTG) may be the
right choice. It combines an ambitious research
programme with target-oriented supervision and

academic freedom to form an ideal environment
for a successful doctorate. Post-docs help design
the research and qualification programmes of an
existing RTG and explore new research topics for
your future career.

Following completion of the doctorate there is
the possibility to assume responsibility as an
investigator in an existent DFG-funded project.
This will give young researchers the opportunity
to advance their qualifications and improve their
career prospects by gaining experience and by
building new networks.

The Temporary Position is a funding mechanism
that provides young researchers with funding
for a temporary post-doctoral position in con-
junction with a proposal for a research grant.
Researchers may select the scientific setting in
Germany that they think will provide the best
conditions for their project.

Excellence programmes. The Emmy Noether Pro-
gramme is aimed at outstanding scientists and
academics with at least two and no more than
four years of post-doctoral research experience
(or up to six years for licensed medical doctors).
It allows young researchers to head their own in-
dependent junior research group that will work
on a project for five or, in exceptional cases, six
years. It offers a fast-track opportunity to qualify
for a leading position in research.

For young researchers, who have all the quali-
fications for a professorship, the Heisenberg
Programme may be the right option. This pro-
gramme provides them with funding for up to
five years so they can distinguish themselves fur-
ther academically. There are two variations of the
programme: the portable Heisenberg fellowship,
which also allows one to go abroad for some time;
and the Heisenberg professorship, which offers
the prospect of acquiring a tenured position at
a German university, provided the candidate re-
ceives a positive review.
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THE GERMAN ACADEMIC EXCHANGE SERVICE (DAAD)

The German Academic Exchange Service (DAAD)
is the largest funding organisation in the world
supporting the international exchange of stu-
dents and scholars. Since it was founded in 1925,
more than 1.5 million scholars in Germany and
abroad have received DAAD funding. It is a reg-
istered association and its members are German
institutions of higher education and student bod-
ies. Its activities go far beyond simply awarding
grants and scholarships. The DAAD supports the
internationalisation of German universities, pro-
motes German studies and the German language
abroad, assists developing countries in establish-
ing effective universities and advises decision
makers on matters of cultural, education and de-
velopment policy.

Its budget is derived mainly from the federal
funding of various ministries, primarily the Ger-
man Federal Foreign Office, but also from the
European Union and a number of enterprises, or-
ganisations and foreign governments. Its head of-
fice is in Bonn, but the DAAD also has an office in
the German capital, Berlin, to which the famous
Berlin Artists-in-Residence Programme (Berliner
Kiinstlerprogramm) is closely affiliated. It main-
tains contact with and provides advice to its main
partner countries on every continent via a net-
work of regional offices and information centres.

In 2011, the DAAD funded more than 70,000
German and international scholars worldwide.

The funding offers range from a year abroad for
undergraduates to doctoral programmes, from
internships to visiting lectureships, and from in-
formation gathering visits to assisting with the
establishment of new universities abroad. Volun-
tary, independent selection committees decide on
the funding. The selection committee members
are appointed by the DAAD’s Executive Commit-
tee according to certain appointment principles.
The DAAD supports the international activi-
ties of German institutions of higher education
through marketing services, publications, the
staging of events and training courses.

The DAAD’s programmes have the following five

strategic goals:
to encourage outstanding young students and
academics from abroad to come to Germany
for study and research visits and, if possible,
to maintain contact with them as partners
lifelong;
to qualify young German researchers and pro-
fessionals at the very best institutions around
the world in a spirit of tolerance and openness;
to promote the internationality and appeal of
Germany’s institutions of higher education;
to support German language, literature and
cultural studies at foreign universities;
to assist developing countries in the southern
hemisphere and reforming countries in the
former Eastern Bloc in the establishment of
effective higher education systems.
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THE ALEXANDER VON HUMBOLDT FOUNDATION (AVH)

The Alexander von Humboldt Foundation pro-
motes academic co-operation between excellent
scientists and scholars from Germany and abroad.
AvH research fellowships and research awards al-
low scientists to come to Germany to work on a
research project they have chosen themselves to-
gether with a host and a collaborative partner. As an
intermediary organization for German foreign cul-
tural and educational policy AvH promotes inter-
national cultural dialogue and academic exchange.

What is important to us? Only one thing is impor-
tant to becoming a member of the Humboldt
Family: your own excellent performance. There
are no quotas, neither for individual countries nor
for particular academic disciplines. AvH selection
committees comprise of academics from all fields
of specialisation and they make independent de-
cisions based solely on the applicant’s academic
record. So in this case people are supported, spe-
cific not projects. After all, even in times of in-
creased teamwork, it is the individual’s ability and
dedication that are decisive for academic success.

Roots of the AvH: Alexander von Humboldt was a
discoverer and cosmopolitan. He was a fighter for
the freedom of research, a humanist and a patron
of excellent academic talent. Shortly after his death,
the Alexander von Humboldt Foundation for Na-
ture Research and Travel was established in 1860.

Today’s Alexander von Humboldt Foundation
was established by the Federal Republic of Ger-
many on 10 December 1953. With Humboldt as a

model, the Foundation maintains an internation-
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al network of academic co-operation and trust. It
links more than 25,000 Humboldtians through-
out the world together, including 49 Nobel Lau-
reates. The Foundation is funded by the Federal
Foreign Office, the Federal Ministry of Education
and Research, the Federal Ministry for Economic
Co-operation and Development, the Federal
Ministry for the Environment, Nature Conser-
vation and Nuclear Safety as well as a number of
national and international partners.

Become a Humboldtian: Whether you are a young
post-doctoral researcher at the beginning of
your academic career, an experienced established
academic, or even a world authority within your
discipline - our research fellowships and research
awards offer you sponsorship specifically tailored
to you and your career situation.

Key Sponsorship Programmes:

Research Fellowships for post-doctoral re-
searchers and for experienced researchers (up
to 24 months of stay in Germany).

Awards (Sofja Kovalevskaja Award, Friedrich
Wilhelm Bessel Research Award, Humboldt
Research Award, Alexander von Humboldt
Professorship and others)

German Chancellor Fellowships to pro-
spective leaders from the USA, the Russian
Federation and China who have shown an
outstanding potential for leadership in their
careers thus far. For representatives of all pro-
fessions and disciplines, giving special prefer-
ence to the humanities, law, social science and

€Conomics.

*
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HELMHOLTZ ASSOCIATION OF GERMAN RESEARCH

CENTRES

The Helmholtz Association is the largest German
scientific organization which strives to solve the
grand challenges of society, science and industry.
The Helmholtz Associatin performs top-rate re-
search in strategic programmes in six fields: Ener-
gy, Earth and Environment, Health, Key Technol-
ogies, Structure of Matter, Aeronautics, Space and
Transport. Its work follows the tradition of the
great natural scientist Hermann von Helmholtz
(1821-1894). The Helmholtz Association consists
of 18 national centres with 36,000 employees and
an annual overall budget of €3,8 billion.

The Helmholtz Association produces more than
11,500 scientific publications every year, around
400 new patent registrations, and 3,000 coop-
eration projects on business and industry. The
Helmholtz Association shows excellent results in
both basic research and application. The Helm-
holtz Association provides an excellent infra-
structure for research with large-scale facilities,
such as particle accelerators, super computers
and research ships, some of which are globally
unique. Every year the Helmholtz centres wel-
come several thousand visiting domestic and for-
eign scientists who come to use these scientific
research opportunities.

As a strong member of the global scientific com-
munity, the Helmholtz Association works with
national and international partners representing
science and research as well as business and in-
dustry. This is the Helmholtz Association’s key to
achieving outstanding research results.

Russia is one of the key strategic partners of the
Helmholtz Association. There are more than
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200 cooperation projects between Helmholtz
centres and Russian institutions. The Helmholtz
Moscow Office was established in 2004 in order
to strengthen the cooperation between Russian
scientists and researchers of Helmholtz Centres,
as well as initiate new partnerships. It is the first
point of contact for Helmholtz researchers who
wish to cooperate with Russian partners, and for
Russian scientists who need special information
and contacts with their potential partners in the
Helmholtz research centres.

In 2008 the Helmholtz Association and the Rus-
sian Foundation for Basic Research launched a
joint program called the Helmholtz-Russia Joint
Research Groups (HRJRG). HRJRG is a program
designed especially for young researchers from
Germany and Russia. One of its aims is to im-
prove the academic career perspectives of young
Russian scientists within Russia. Meanwhile, this
program allows Russian scientists to have the pos-
sibility of using the unique research large-scale
infrastructure of the Helmholtz Association. Each
group consists of Russian and German (Helm-
holtz) researchers and receives funding of up to
160,000 Euros for three years. 32 projects out of
five calls have already received funding. In March
2014 the Helmholtz Association and the Russian
Foundation for Basic Research will meet together
to discuss future possibilities of cooperation and
funding for outstanding research projects of Rus-
sian and German scientists.

The Helmholtz Association highly appreciates
the outstanding work of Russian scientists and
intends to extend its co-operation with Russian
partners in the future.

SCIENTIFIC INSTITUTIONS

ﬁ HELMHOLTZ

| ASSOCIATION

Dr. Jelena Jeremenko

Head of Helmholtz
Moscow Office

elena.eremenko@
helmholtz.de




PLENARY DISCUSSIONS

Freie Universitat

TOBIAS STUDEMANN
Head of the Liaison Office

of Freie Universitat Berlin, Moscow

tobias.stuedemann@fu-berlin.de

P .
IIIII_ e !L

™

Prospects for Young Researchers: What Can
Be Expected From Research Organizations?

The 3rd Week of the Young Researcher on “Avia-
tion and Space’, like the two previous “Weeks,
was rounded up by an open discussion for all
participants on the “Prospects for young research-
ers: what can be expected from research organiza-
tions?” As in the “Weeks” before, Russian organi-
zations presented their programs and therefore
got direct feedback and experience, in how young
researchers’ applications were handled and where
procedures could be improved.

Prof. Dr. Peter Funke and Dr. Jorn Achterberg
(DFG), Dr. Gregor Berghorn (DWIH and DAAD),
and Mrs. Nadezhda Okorokova, from the Moscow
Aviation Institute, took part in the discussion panel.
During the conference, dedicated to a technical
topic in part very close to applied science, it had al-
ready become clear that all the problems connect-
ed with fundamental science, especially in non-
technical areas, were of much less importance. The
first question raised was about personal motiva-
tion. Scientific careers of young and experienced
researchers are based on personal interest and the
motivation to find answers to a certain question,
which appeared during their studies. This leads to
an early integration of young researchers into in-
ternational research groups, which is demonstrat-
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ed by the fact that Russians are now doing research
in Germany and Germans have become involved
in Russian scientific groups.

Furthermore, the financial situation in the techni-
cal disciplines seems to be, by far, better than those
in the humanities or social sciences. During the
discussion, it turned out that most of the young
researchers were not only well integrated, but also
had better financial support and professional ca-
reer perspectives.

In comparison to the previous weeks, which had
been dedicated to “Man and Energy” and “Health
and Society”, this week was on the broad topic of
“Aviation and Space”. Still within the conference,
the focus was on the big topic of scramjets and
related questions. This led not only to discussions
between experts but also to lively debates, after
individual presentations of research projects. The
expectation from the research organizations was
to keep up the funding opportunities and support
for young researchers, in the format of the Week of
the Young Researcher.

To sum it up, all participants came to agree that
this week had provided an excellent opportunity
to exchange research approaches, share scientific
interests and make new contacts. Although anoth-
er week of the Young Researcher is unlikely to be
held on this special topic, the participants would
appreciate the opportunity to meet again. How-
ever, since the first reliable contacts have been es-
tablished under the patronage of DWIH, DAAD,
DFG, Russian Union of Young Scientists, the host-
ing Novosibirsk State Technical University and the
Khristianovich Institute of Theoretical and Ap-
plied Mechanics Siberian Branch of the Russian
Academy of Sciences, it is now up to the young
generation probably not to wait until scramjets
will become everyday transportation vehicles, but
meet earlier to push it towards realization.
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PARTICIPANTS

LIST OF PARTICIPANTS

'
Novosibirsk, September 23-27, 2013

GERMAN DELEGATION

TITLE LAST NAME FIRST NAME STATUS / INSTITUTION
Dr. ACHTERBERG Jorn Head of DFG Office Moscow,
Deputy Head of DWIH Moscow
Dr. BERGHORN Gregor Head of DAAD Office Moscow,
Managing Director of DWIH Moscow
Dr. BREITKOPF Jurgen Director of Programmes,
Group of Research Careers, DFG Bonn
Mr. CIAMPA Pier Researcher, PhD Student,

Institute for Air Transportation Systems /
Integrated Aircraft Design,
German Aerospace Center, Hamburg

Dipl.-Ing. DROSKE Nils PhD Student,
Institute of Aerospace Thermodynamics,
University of Stuttgart

Dipl.-Ing. FUCHTE Jorg Scientific Assistant,

Institute for Air Transportation Systems /
Integrated Aircraft Design,
German Aerospace Center, Hamburg

Prof. Dr. FUNKE Peter Vice-President of the DFG,
Director of the Institute of Ancient History
and the Institute of Epigraphy,
University of Minster

Dipl.-Ing. GAISBAUER Uwe Institute of Aerodynamics
and Gas Dynamics, University of Stuttgart
Mr. HAGEBOCK Stephan PhD Student,

Institute of Physics, University Bonn

Mrs. HOLST Sandra Project Coordination “Science Slam”
German-Russian Forum, Berlin

Mrs. ILINA Julia Project Manager, DFG Office Moscow
Prof. JANSCHEK Klaus Professor, Chair of Automation
Dr. techn. Engineering, Faculty of Electrical

and Computer Engineering,
Technische Universitat Darmstadt

Mr. KLEMM David PhD Student,
Aerospace Engineering,
University of Stuttgart
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PARTICIPANTS

TITLE
Dipl.-Ing.
Dr.
Dr-Ing.
Prof.
Dipl.-Ing.
Mr.
Dr-Ing.
Prof. Dr.-Ing.
Dipl.-Ing.
Mr.

Mr.
Dr.-Ing.
Prof. Dr.

LAST NAME

KLIX

KRISPIN
LENTZE

OBERLACK

PFANNE

RUSAKOV
SCHEUERMANN

SCHRODER

SONNENBURG

STUDEMANN

VELLARAMKALAYIL

WACLAWCZYK

WALTHER

FIRST NAME

Michael

Martin

Michael

Martin

Martin

Mikhail
Tobias

Wolfgang

Arne

Tobias

Jiby

Marta

Rainer

STATUS / INSTITUTION

PhD student,
Institute of Automation,
Technische Universitdt Dresden

Project Coordinator, DWIH Moscow

Director of Programmes,
Ingineering Sciences, DFG Bonn

Head of the Institute,

Department of Mechanical Engineering,
Chair of Fluid Dynamics,

Technische Universitat Darmstadt

Research Assistant,
Institute of Automation,
Technische Universitat Dresden

Staff Member, DWIH Moscow

Team Leader “New Technologies’,
IHI Charging Systems International GmbH,
Heidelberg

Head of the Institute,

Chair of Fluid Mechanics,

Institute of Aerodynamics Aachen,
RWTH Aachen

PhD student,
Institute of Automation,
Technische Universitat Dresden

Head of the Liaison Office
of Freie Universitat Berlin in Moscow

PhD Student,
Institute of Aerospace Thermodynamics,
University of Stuttgart

Scientific Researcher,

Chair of Fluid Dynamics,

Department of Mechanical Engineering,
Darmstadt University of Technology

Coordination Technology Networks,
MTU Aero Engines AG, Miinchen
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RUSSIAN DELEGATION

TITLE LAST NAME
Mr. ALEKSEEV

Mr. ANISIMOV
Prof. ASEEV

Mr. BATRAKOV

Dr. BOBIN

Mrs. CHERKASHINA
Mr. DANILOV

Mr. DESYATNIK
Prof. FEDORUK

Mr. FILIPPOV

Prof. FOMIN

Dr. GOTSELYUK
Prof. GOVERDOVSKIY
Mr. IGNATYEV

Dr. KIRILLOVSKY
Mr. KONDAKOV

GERMAN-RUSSIAN WEEK OF YOUNG RESEARCHER

FIRST NAME

Anton

Kirill

Alexandr

Andrey

Konstantin

Natalia

Maksim

Pavel

Mikhail

Artyom

Vasily

Tatyana

Vladimir

Dmitry

Stas

Ivan

PARTICIPANTS

STATUS / INSTITUTION

Research Fellow,
Institute of Theoretical and Applied
Mechanics, SB RAS, Novosibirsk

Junior Researcher, Central
Aerohydrodynamic Institute, Zhukovsky

Academician, Chairman of the Presidium,
Siberian Branch of Russian Academy
of Sciences, Novosibirsk

PhD Student, Kazan Technical University
named after A.N. Tupolev, Kazan

Associate Professor,
Novosibirsk State Technical University,
Novosibirsk

Research Fellow,
Belgorod State Technical University, Belgorod

PhD Student,
Novosibirsk State University of Architecture
and Civil Engineering, Novosibirsk

Research Fellow, Central
Aerohydrodynamic Institute, Zhukovsky

Rector,
Novosibirsk State University, Novosibirsk

Chairman, Association of Scientific Youth,
Institute of Theoretical and Applied
Mechanics, SB RAS, Novosibirsk

Academician, Director,

Institute of Theoretical and Applied
Mechanics; Deputy Chairman

of the Presidium, SB RAS, Novosibirsk

Associate Professor,
Siberian Aeronautical Research Institute
named after S.A. Chaplygin, Novosibirsk

Vice-Rector, Novosibirsk State University
of Architecture and Civil Engineering,
Novosibirsk

Junior Research Fellow, Central
Aerohydrodynamic Institute, Zhukovsky

Institute of Theoretical and Applied
Mechanics, SB RAS, Novosibirsk

Research Assistant, Central
Aerohydrodynamic Institute, Zhukovsky



PARTICIPANTS

TITLE

Prof.

Dr.

Prof.

Dr.

Dr.

Prof.

Mrs.

Prof.

Dr.

Prof.

Dr.

Dr.

Prof.

Mr.

Dr.

Dr.

Dr.

LAST NAME

KOSINOV

KUZIKOVSKY

LEBIGA

MAKAROV

MISHCHENKO

MOROZOV

MORZHUKHINA

NETESOV

NIGMATZYANOV

OKOROKOVA

PAKHOMOV

POLIVANOV

PONIAEV

PUSTOVOI

RASHIDOV

RYBIN

RYNGACH

SERDYUKOVA

FIRST NAME

Aleksandr

Stas

Vadim

Valery

Dmitry

Andrey

Alena

Sergey

Vladislav

Nadezhda

Maksim

Pavel

Sergey

Nikolai

Arseny

Andrey

Nikolai

Yulia

STATUS / INSTITUTION

Head of Laboratory, Institute of Theoretical
and Applied Mechanics, SB RAS,
Novosibirsk

Research Fellow, Institute of Automation
and Electrometry, SB RAS; Corporation
“Soft-Lab-NSK”, Novosibirsk

Executive Director, International Centre
for Aerophysical Research at the Institute
of Theoretical and Applied Mechanics,
SB RAS, Novosibirsk

Senior Scientist, State Centre of Flight
Safety Civil Aviation, Moscow

Institute of Theoretical and Applied
Mechanics, SB RAS, Novosibirsk

Ambassador Scientist of Humboldt
Foundation, Sobolev Institute
of Mathematics, SB RAS, Novosibirsk

PhD-Student,
Moscow Aviation Institute, Moscow

Vice-Rector for Science,
Novosibirsk State University, Novosibirsk

Research Fellow,
Moscow Aviation Institute, Moscow

Teaching Assistant,
Moscow Aviation Institute, Moscow

Leading Scientist, Kutateladze Institute
of Thermophysics, SB RAS, Novosibirsk

Institute of Theoretical and Applied
Mechanics, SB RAS, Novosibirsk

Senior Research Fellow,
loffe Physical-Technical Institute, RAS,
St. Petersburg

Rector, Novosibirsk State Technical
University, Novosibirsk

Student,
Ufa State Aviation Technical University, Ufa

PhD-Student, Moscow Power Engineering
Institute, Moscow

Associate Professor, Novosibirsk State
Technical University, Novosibirsk

Deputy Chair of the Council,
Union of Scientific Youth, SB RAS,
Novosibirsk
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TITLE LAST NAME
Dr. SHCHEGLOV
Dr. SHIPLYUK
Mrs. SHIRYAEVA
Dr. SHOEV

Dr. TKACHENKO
Prof. TSOI

Dr. VAFIN

Mrs. VALGER

Dr. VAZHDAEV
Mr. YADRENKIN
Dr. ZAKHAROVA
Mr. ZHELOBKOV
Dr. ZHURBINA
Dr. ZVERKOV
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FIRST NAME

Alexander

Alexander

Anna

Georgy

Ilvan

Evgeny

Ruslan

Svetlana

Konstantin

Mikhail

Yulia

Vladimir

Irina

llya

STATUS / INSTITUTION

Chairman of the Council,
Russian Union of Young Scientists, Moscow

Corresponding Member of RAS,

Deputy Director for Science, Institute of
Theoretical and Applied Mechanics, SB RAS,
Novosibirsk

Research Fellow, Central
Aerohydrodynamic Institute, Zhukovsky

Institute of Theoretical and Applied
Mechanics, SB RAS, Novosibirsk

Engineer,
Samara State Aerospace University, Samara

Vice-Rector for International Affairs,
Novosibirsk State Technical University,
Novosibirsk

Research Fellow,
Ufa State Aviation Technical University, Ufa

PhD student,
Novosibirsk State University of Architecture
and Civil Engineering, Novosibirsk

Senior Lecturer,

Ufa State University of Economics
and Service

Head of Department of International
Cooperation and Exchange Programs
of ROSMU Bashkortostan, Ufa

Institute of Theoretical and Applied
Mechanics, SB RAS, Novosibirsk

Research Fellow,
Novosibirsk State University of Architecture
and Civil Engineering, Novosibirsk

Teaching Assistant, Novosibirsk State
Technical University, Novosibirsk

Head of Youth Programs Department,
Russian Foundation for Basic Research,
Moscow

Senior Lecturer, Novosibirsk State Technical
University, Novosibirsk
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PROGRAMME

PROGRAMME

SEPTEMBER 22, SUNDAY

13:00 Light lunch
14.00 — 18:00 Sightseeing Tour
19:00 Words of Welcome to the participants of the week by
- Dr. Gregor BERGHORN, DAAD Moscow
« Dr. Jorn ACHTERBERG, DFG Moscow
- Dr. Aleksandr SHCHEGLOV,
Chairman of the Council of the Russian Union of Young Scientists (ROSMU)

SEPTEMBER 23, MONDAY

09:30 Transfer to the University
10:00 Registration of Participants
11:00 Official Opening of the Week

with welcome addresses by
« Prof. Dr. Nikolai PUSTOVOI
Novosibirsk State Technical University
- Academician Prof. Aleksandr ASEEV
Chairman of Siberian Branch of Russian Academy of Sciences (SB RAS)
« Prof. Dr. Mikhail FEDORUK
Rector of Novosibirsk State University
- Neithart HOFER-WISSING
Consul General of the Federal Republic of Germany in Novosibirsk
« Prof. Dr. Peter FUNKE
Vice-President of the DFG
- Dr. Aleksandr SHCHEGLOV
Chairman of the Council of the Russian Union of Young Scientists (ROSMU)

12:00 Simulation of Cooled Scramjet Flows
Prof. Dr-Ing. Wolfgang SCHRODER
Institute of Aerodynamics (AIA), RWTH Aachen University

- Discussion —
13:00 Lunch
14:00 Introductory remarks to The Third German-Russian “Week of the Young Researcher”

« Prof. Dr. Peter FUNKE
Vice-President of the DFG
14:30 Presentation of Novosibirsk State Technical University (NSTU)
Prof. Dr. Evgeny TSOI
Vice-Rector for International Affairs, NSTU
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15:00

16:00
16:30

18:00
19:30

(ﬂ

Model-Based Systems Design For Safety Critical Systems *
Prof. Dr. techn. Klaus JANSCHEK *
Chair of Automation Engineering, Technische Universitdt Dresden

— Discussion —

Coffee Break

PROGRAMME

Short Lectures of Young Researchers *

Chair:

« Prof. Dr-Ing. Wolfgang SCHRODER
RWTH Aachen University

« Prof. Dr. techn. Klaus JANSCHEK
Technische Universitat Dresden

MAKARQV, Valery: “The Concept of the Automated System of Forecasting and Preventing
Flight Accidents”

SONNENBURG, Arne: “Vision Based Estimation And 3D Reconstruction For Rendezvous
Navigation Relative To An Unknown And Uncooperative Target Spacecraft”

KLIX, Michael / PFANNE, Martin: "Adaptive Federative 3d Exploration with Multi Robot Systems”
KONDAKOV, Ivan: “Development of Pro-Composite Fuselage Structures for Perspective Airliners”

IGNATYEV, Dmitry: “Modeling of Nonlinear Unsteady Aerodynamics of Aircraft at High Angles
of Attack Using Recurrent Neural Networks”

RASHIDOV, Arseny:,Software Tool for Error Propagation Analysis”
Transfer to the Hotel

Evening Reception
by DWIH and the German Consulate General

SEPTEMBER 24, TUESDAY

09:00
10:00

10:30

11:00

11:30

Transfer to Akademgorodok

Presentation of Akademgorodok

Academician Prof. Vasily FOMIN

Deputy Chairman of Siberian Branch of Russian Academy of Sciences (SB RAS)
Presentation of Novosibirsk State University

Prof. Dr. Sergey NETESOV

Vice-Rector for International Affairs, NSU

Presentation of the Institute of Theoretical and Applied Mechanics (ITAM)
Academician Prof. Vasily FOMIN

Director of ITAM

Coffee Break
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PROGRAMME

11:45

12:30

13:00

13:30

14:00
15:00

15:45

17:30
18:15
20:00

Aero-thermodynamic Design Of A Scramjet Propulsion System —

Research Training Group GRK 1095
Dr-Ing. Uwe GAISBAUER

Institute of Aerodynamics and Gas Dynamics (IAG), University of Stuttgart

AShort Lectures of Young Researchers from Research Training Group GRK 1095
SCHEUERMANN, Tobias / DROSKE, Nils / VELLARAMKALAYIL, Jiby: “Supersonic Combustion

in a Scramjet Engine”

Laminar-Turbulent Transition Control of Hypersonic Boundary Layers

by Passive Porous Coatings
Dr. Aleksandr SHIPLYUK

Institute of Theoretical and Applied Mechanics (ITAM)

Supersonic Boundary Layer Transition: Instability Mechanisms and Control

Prof. Aleksandr KOSINOV

Institute of Theoretical and Applied Mechanics (ITAM)

Lunch

Poster Session of Young Researchers
Chair:
« Dr-Ing. Uwe GAISBAUER
University of Stuttgart
« Dr. Aleksandr SHIPLYUK

Institute of Theoretical and Applied Mechanics

SHOEV, Georgy: “Numerical Study of Shock Waves Interaction at Irregular Reflection

in Steady Gas Flows”

MISHCHENKO, Dmitry: “Excitation and Evolution of Goertler Instability Modes in Boundary-layer

Flows”

ALEKSEEV, Anton: “Experimental Research of Thermal Stability of Heat-Resistant Materials”
YADRENKIN, Mikhail: “MHD-Control of a Shock-Wave Structure Generated by the Flat Plate”

KIRILLOVSKY, Stas: “Numerical Simulation of Nonequilibrium Flow over a Plate in Aerodynamic

Tunnel”

POLIVANQV, Pavel: “Effect of the Local Wall Cooling/Heating on the Hypersonic Boundary Layer

Stability and Transition”
Transfer to and Visit of ITAM

Institute of Theoretical and Applied Mechanics (ITAM)

Transfer to Hotel
Dinner
Cultural Programme

Bowling Night at “Vesyolaya keglya”

\
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SEPTEMBER 25, WEDNESDAY

08:45
09:30

10:00

10:30

11:00
11:15

12:00

13:00
14:00

15:00
15:15

Transfer to the University

DWIH Moscow
German Centre for Research and Innovation
Dr. Gregor BERGHORN, Managing Director

ROSMU — Russian Union of Young Scientists

Dr. Konstantin VAZHDAEV

Ufa State University of Economics and Service,

Head of the Department of International Cooperation and Exchange Programmes of RoSMU,
Bashkortostan

Council of Young Scientists of the Russian Academy of Sciences, Siberian Branch
Dr. Yulia SERDYUKOVA

Institute of Economics and Industrial Engineering,

Deputy Chair of the Council of Scientific Youth SB RAS

Coffee Break

RFFI — Russian Foundation for Basic Research
Dr. Irina ZHURBINA
Head of Youth Programs Department

Deriving Turbulent Scaling Laws From First Principles —

A Change In Paradigm And Its Importance For Turbulence Prediction
Prof. Dr.-Ing. Martin OBERLACK

Institute of Fluid Dynamics,

Darmstadt University of Technology

— Discussion —

Lunch

Simulation of Flow about Aircrafts in Transonic Wind Tunnels
Prof. Dr. Vadim LEBIGA

Chair of Aerodynamics, NSTU,

International Centre of Aerophysical Research,

Institute of Theoretical and Applied Mechanics

— Discussion —

Coffee Break

Short Lectures of Young Researchers
Chair:
« Prof. Dr-Ing. Martin OBERLACK
Darmstadt University of Technology
« Prof. Dr. Vadim LEBIGA
NSTU and ITAM

PAKHOMOV, Maksim: “Numerical Modelling of Flow Patterns, Turbulence Modification and Heat

Transfer in Droplet-laden Flow in a Separated Subsonic Flow”
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PROGRAMME

ZVERKOQV, llya: "Aerodynamic Performance Improvement of MAV Wings by Streamwise
Structuring of Boundary Layer”

WACLAWCZYK, Marta: “Description and Modelling of Turbulence as a Stochastic Field”
KLEMM, David: “Numerical Simulation”

HAGEBOCK, Stephan: “Search for the Higgs-Boson with ATLAS”

PONIAEYV, Sergey: “Blackout Mitigation in a Plasma Layer Near a High-speed Body in ExB Fields”

NIGMATZYANQV, Vladislav: “Simulation of Working Processes in Gas-discharge Chamber of High-
frequency lon Engine”

DESYATNIK, Pavel: “Criterion to Select Optimum Directional Control Sensitivity for Modern
Transport Aircraft”

SHIRYAEVA, Anna:“Technology and Code for Numerical Simulation of Different Combustion
Types in High-speed Viscous Gas Turbulent Flows"

ANISIMOV, Kirill: “CFD Application for Engine Aerodynamic Design”

OKOROKOVA, Nadezhda: "Hydronic Chemical Current Source as a Controlled Hydrogen
Generator for Power Plants Based on Oxygen-hydrogen Fuel Cells”

BATRAKOV, Andrey: “Simulation flow around helicopter layout elements”

17:30 Transfer to Hotel

18:00 Dinner

19:00 Workshop of the German-Russian Forum: “Science Slam”
Sandra HOLST,

Project Coordination “Science Slam”, Berlin

SEPTEMBER 26, THURSDAY

08:45 Transfer to the University

09:30 DAAD - Deutscher Akademischer Austauschdienst / German Academic Exchange Service
Dr. Gregor BERGHORN
Head of DAAD-Office in Moscow

10:00 Alexander von Humboldt-Foundation
Prof. Dr. Andrey MOROZOV
Sobolev Institute of Mathematics, RAS, Novosibirsk
10:30 DFG - Deutsche Forschungsgemeinschaft / German Research Foundation

“Fostering German-Russian Cooperation”
Dr. Jorn ACHTERBERG, DFG-Office Russia/CIS

10:45 “Promoting Research Careers”
Dr. JUrgen BREITKOPF
Group of Research Careers, DFG Bonn
11:30 Coffee Break
11:45 DFG - Funding Engineering Sciences in Germany

Dr. Michael LENTZE
Group of Engineering Sciences, DFG Bonn
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12:30
13:30

14:30

15:30
15:45

16:30
17:00
17:45
18:30

PROGRAMME

Lunch
Presentation of the German Aerospace Center of the Helmholtz Association
Future Short and Medium Range Aircraft Configurations
Dipl.-Ing. Jérg FUCHTE
Deutsches Zentrum flr Luft- und Raumfahrt (DLR)
- Discussion —
Presentation of Novosibirsk State University of Architecture and Civil Engineering (Sibstrin)
Autodyn & Fluent Solvers for Calculating Blast Pressure Wave Propagation
Dr. Julia ZAKHAROVA
Sibstrin University
Co-Lecturers:
VALGER, Svetlana / DANILOV, Maksim
- Discussion —
Coffee Break
Short Lectures of Young Researchers
Chair:
- Dipl.-Ing. Jorg FUCHTE
German Aerospace Center
« Dr. Julia ZAKHAROVA
Sibstrin University
VAFIN, Ruslan:“Improving operational characteristics of gas turbine engines parts by intensifying
nitriding in a glow discharge”
RYBIN, Andrey: “Solving different dynamic problems using same mass-stiffness aircraft model”
KHASANQV, Azat: “Electrochemical Dimensional Machining of Nanostructures and Coarse-
graines Analogues, Corrosion and Corrosion Protection”
GOTSELYUK, Tatyana: “Computational and experimental analysis of strength of bolted composite
joints in airframes”
CIAMPA, Pier:"Design and Optimization of Unconventional Aircraft Configurations
in a Distributed Design Environment”

TKACHENKO, Ivan: “«AlIST»: a joint project of SSAU and SRC “TsSKB-Progress”
Transfer to Hotel

Dinner

Walk to the Theatre

Ballet “Swan Lake”

©e

Novosibirsk State Theatre of Opera and Ballet

\}
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SEPTEMBER 27, FRIDAY

08:45 Transfer to the University
09:30 Early German-Russian Scramjet Technology Development (1993-1995)
Prof. Dr. Rainer WALTHER
MTU Aero Engines AG, Munich
10:30 Using Virtual Reality Methods for Space Simulators
Dr. Stas KUZIKOVSKY
Institute of Automation and Electrometry, Novosibirsk, Corporation “SoftLab-NSK”

11:30 Coffee Break
11:45 Short Lectures of Young Researchers (6)
Chair:

« Prof. Dr. Rainer WALTHER
MTU Aero Engines AG
« Dr. Stas KUZIKOVSKY,
Institute of Automation and Electrometry

SOKOLENKQO, Igor: “Development of New Radiation Protective Polymeric Composition Material
of Space Type”

CHERKASHINA, Natalya: “Effect of Vacuum Ultraviolet to the Thermostatic Properties
of Polystyrene Composites”

BOBIN, Konstantin / ZHELOBKOV, Vladimir: “The Application Experience of Superplasticity
and Creepage Effects for Aircraft Components Production Made of Sheet Metal and Plates”

RYNGACH, Nikolay: “Pulse Magnetic Forming”
MORZHUKHINA, Alyona: “Heat and Mass Transfer in Space Flight Condition”

VAZHDAEYV, Konstantin: “Errors of Acoustooptic Displacement Transducers of Information
Measuring Systems”

13:00 Lunch
14:00 Planning International Scientific Careers — Best Practice from Freie Universitat Berlin
Tobias STUDEMANN, Head of the Liaison Office of Freie Universitat Berlin, Moscow

15:00 Panel Discussion:
"Prospects for Young Researchers: What can be expected of Research Organizations?”

Invited panelists:
- Young Russian and German Researchers, Representatives of DAAD and DFG

Chairperson:
Tobias STUDEMANN,
Head of the Liaison Office of Freie Universitat Berlin, Moscow

16:00 Closing remarks
Dr. Gregor BERGHORN,
Managing Director DWIH Moscow

16:30 Technical questions
Departure of Participants and transfer to Hotel

18:00 Dinner
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