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> The more efﬁci’ent/{fc\iu\aré athng thk/,
wrong thing, theé/vronger you beQme.

/It is much better to o the right thing |
wronge than the wrong thing righter.

RUSSENNE AGH




> there is a difference between efficiency and effectiveness:
v it is the difference between “doing things right” and
doing “the right thing”.

Russel L. Ackoff (1919-2009)
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Crearea de cquasngia\ebilnergunor \
rezultate stuntlﬁae si tehnologice de varf, in
scopul trasferarii Ior}n practica socio=

AN \ /
Cresterea compet|t|V|tat|| economiel:

inovare culimpact lamivelul ageﬁtllor
economicr




- Frascati Manual 2015 \},
Guiaelines for Collecting and Reporting Data on Research and Experimental Developme t\v /’
https://Www.oecd.org/, Dublications/frascéti-manuaI-2015-9789264239012-en.htm

/

™S~

2.5 Research and é?(\perimental development (&D) comprise creative and sysfématic work
undertaken in order to increase the stock of knéwledge — including knowledge of
humankind, culture and society — and to devise new applications of available knowledge.

2.7 The activity must be:
e novel — to be aimed at new findings
o creative — to be based ofijofiginal NeLELYIGUSCONGERLS and hypotheses
e uncertain — to be uncertainaboeuttheNinal CUICOTIE: 4

e systematic — to be plannediand budgeted
e transferable and/or; reproducible=to)lead to results that:could be possible reproduced

e



https://www.oecd.org/publications/frascati-manual-2015-9789264239012-en.htm

FHelmeerRsiEatecisi

oy Gaore2 rl. rl2ilmizr, Uaignsa Advzincdd Rasziren Projects Agaricy
(catngenism = zn 2saplisngd grous of quastigns zind AnsWiars)

/“’l g

- George H. Heilmeier, a former D}XRPA d'r(éc\toﬁ'{\wﬁ- 977), c&] a setof
questions known as the "Heilmeier Catéchism" to helf Agency officials think //‘
through and evaluate proposed research programs

Atps: //www.darDa.miI/work-with-us»heilmeier-catechism \

/ e What are y(m\twing to,_,d/o? Articula/te your: objectives uéi{'ng absolutely f
no jargon. g
How is it done today, and what are the limits of; current practice?

What is new in yo do you, think it will be
successful? "

e Who cares? If youlareisticcessful, whatidifference will it make?
e \What are thesrisks?

e How much will’it'cost:
o How long will'it: take?

(-/ What areithe mid-term and final texams: to)check for success?



https://www.darpa.mil/work-with-us/heilmeier-catechism
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Aodrelziti si solutionzi orovaezrila curania (2., inginzrie U.S.A.)

nreny: /e 2ndinearinagchallanaas. ara/chnallanagas.asn g

—

1. Eficientizarea energiei solare } / \\j \ \
Producerea de energie prin fuziune nucleara

Dezvoltarea de metode pentru ceé)tarea bioxidului de carbon

Managementulur ciclulur azotulut in naXuré
™

Reabilitarea si imbunatatirea infrastructurii urbane

Dezvoltarea informaticii medicale

Personalizarea produ administratinmedicamentelor: JepRe A RRE &2
FOR'\KQENGINEERING

W
&

2.
3.
4.
/ 5. Solutionarea acce\s?lui la apg potabilal
6. " /
7
8.
9.

10. Prevenirea amenimiatirnucleare
11. Securizarea cyber=spatiulur
12. Imbunatatirea silextinderea
13. (‘Eﬁlca‘;ie avansata personalizata’
14. Dezvoltareaidenonmstrumente pentruinvestigats opefiriétiintiﬁcg\



http://www.engineeringchallenges.org/challenges.aspx

reaizlrg) — clazyoltzl ) — oVl
& Cara grovaezr sUne i atrzietva? (2., inginria U.S.A,)
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Interesul studentilor in inginerie pentru provocarile pe care
vor trebui sa le solutioneze

Make solar energy economical GGG
Engineer the tools of scientific discovery NG
Provide energy from fusion |GGG
Secure cyberspace I |
Enhance virtual reality |
Provide access to clean water |
Advance personalized learning | S

Advance health informatics | G
Engineer better medicines | G

Reverse-engineer the brain N
Restore and improve urban infrastructure | N

Develope carbon sequestration methods N
Manage the nitrogen cycle [l

Prevent nuclear terror =




STRATEGIC PLAN 2021 - 2024
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s C\ doriti sa faceti? Explicati obiectivele
. fafaa folosi (pe cat posibil) termeni de
strictd specialitate |

e (Care sunt solutnle actuale la problema



o Turbinele hidraulice cu palete’ rﬁmricgg
nereglabile (turbine FranC|s/ turbine
elice) exploatate la debit partial, prezint3
o instabilitate a curgerii'in conul aval de

/ rotor, insotita de pulsatii severe de

presiune = fluctuatii de putere, vibratii

puternice, ruperea paletelor rotorice.

introducerea de ebst eta]Earlploare
(’/etc) S| tru adaptarea
- optinjafididiierite I’—'fjll’l’l'.lrl cl—' runc_n rizir S (e




une lirniceril2 sic2scorz) ?

instabilitatii curgerii

e Atenuarea pulsatiilor de presiune prin admisie de aer
-, cresterea elasticitatii fluidului; Se modific
/ ~ frecventa proprie a sistemului, cu' pericolul apar|t|e| [
" rezonanter'in traseul hidraulic’

e Montarea de aripioare interioare pe peretele conului
— reducerea tensitatii miscarii de rotatie; Se

iIntroduc pierde! Gesuplimentare, apare
cavitatia, aufefecter benence doar pe o pla]a
restransa de re gIMURTdErGPErEriE.

Zg—
~ Solutiile actuale se adrese é\‘aten\q%rii efectelor k |
J/




Care este noutatea in ’\\-/

0
abordareanﬁpusg de ce

credeti ca va avea succes?

Daca abordar\ea propusa va f
dvea Ssucces, cuilsi cum va filde
folos?

Care sunt riscurile dar si
entialele beneficii ale
abordarii pe care o propuneti?




e Injectam undet de apa, de-a lungul axei,
Cu 0 duza dispusa in butucul retorului, cu
scopul de a elimina CAUZA instabilitatii
curgerii cu rotatie in difuzorul conic.

e Solutia NU modifica traseul hidraulic, si
permite adaptarea continua a debitului
jetului functie de regimul de functionare
al turhinel

e (@and nuiapar instabilitati, jetul poate fi
o)e)fi|T
e Solutiaipeatefiiimplementata la turbinele

existente; injcadrul procesului de
retelinelegizare




5 PdCdia eIl EENPIOPUSENVAREV,
SUIESTRGUTITINVANITRGE roIoJ

e Solutia propusa permite exploatarea tuFBInel I
hidraulice (cu rotor ne-reglabil) pe o plaja Iarga de
/ - regimuri de functionare, raspunzand cerintelor f
varlablle ale pletel de energle




IISEUTHIENGdIFSINPBLERLIEI EI ENIENETIGITNEIE

slgorelzril Ua exra o oroour?

e Alimentarea jetu‘lui de control al curgerii
poate necesita un éfebit prea mare pentru a fiN—"
rentabil economic )

/ ov__n,_SoIutia\fehnica,,de\ alimentare a jetului pbate J
necesita modificari constructive in centrala
dificil de-executat (conducte de alimentare

jet) '

o Odata implementatay selitia’este robusta si
nU Nneces lala sau sisteme
mecanice ‘

plgxe de

/- regla
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[Continued on next page|

Title: LIQUID CONTROL JET DURING PART LOAD OPERATION IN A HYDRAULIC TURBINE

tem to mitigate the pressure fluctuations in hydraulic turbines, operated at partial load, by injecting
jets of liquid downstream of the turbine runner, on the upper portion of the draft tube (22), along the
machine axis; the liquid jet(s) flow rate can be adjusted continuously depending on the pressure fluctuation level in the draft tbe, so
as to control the swirling flow downstream of the runner and avoid helical vortex breakdown at partial load regimes, thus eliminating
the main cause of pressure fluctuations.
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Synergy of experiments and theory UI] 3

»SYNERGY: the combined power of a group of things when Workmgto thergiﬁm—fi
they are working together that is GREATER that the total : i'
power achieved by each working separately O Comblnaltlon

Experimentalists Theoreticians
observe a lot of explain a lot

things and facts of things and
that cannot be  facts that no

explained ... one can
observe...

A traths are easy to andendtand once
they ane didscovened; The point (o To
,’1.! %emu

“Quot as houses are made of otones, ¢o i
Wemddea{{acw&ptazﬁc&agm
¢ wot a howse and a collection of facts co
wol Y .z . "’
—ules Fewni Pocucaré




finalitate si durata bine

deﬁnka

> Livrabile: ce ne propunem sa obtinerm
in;urma indeplinirii obiectivului?
- (verificabil si evaluabil)

> Obiective anuale / semestriale.

e Indeplinirea obiectivului
esupune desfasurarea
ctivitati

.J-'nm' pentru ﬁecare activitate “ce se
a5 cere” Obiective anuale /
semestria e

Actvitatitlunare /-saptaminale

/ }abﬂ' i obiective clare, ?121




iEalizeErstaNErEXPERIMERT]

) e - . \ . N
il ¥ ﬂ%egllzare circuit

. - . " '*x—/-//
hidraulicinchis, cf.
specificatii (

" e Durata: 1'an
Activitati:
Srojectare |
Achizitie componente
ie.componente

V@ntd]
apilire performante

V.V VYV VY VY
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S — ) e Generator de
curgere cu rotatie
S|m|Iar\Cﬁ£ea din
turbinele hldraullcef

Durata:\l an
Activitati:

Simularea numerica a curgerii si

stabilirea cerintelor: de
projectare

brojectare traseu hidraulic
Prejectare paletaje
=Xecutie repere componente




o Conteaza projectele terminate; nu
cele incepute!

e Este mult mai atractiv sa proiectezi
)decat sa realizezi practic (hartia

suporta ...)

| “You can quickly tell whether cgr
/ not the authorsthave ever built
something and made it work.”

e Micsorati proiectul daca este in

9 (eresterea echlpel unui proiect in

ir|[ Ziere |rl(mt|r2|e Sirmai mult.”

plEifalizarea unui proiect este cea mai
pUMa experienta de alegere inspirata
2| PIORIEME] Si'gasirea celor mai

SiMpPIESt f|C|ente\squt||
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o) NDISEMIEIE

Program doctoral > tez%e\doctorat +

[
’ rap rte intermediare de cercetare \Kz,
e lucrari stiintifice prezentate la conferinte > /

d'e;baterea in comunitateastiintifica a
rezultatelor: obtinute, feedbac pra calitatii si
relevantei, sugestii de imbunatatire / continuare
a Cerce arllor \
o Lucrari stiintifice publicate injurnale de
specialitate (archival papers) = recenzie
rigureasa, cu referenti anoenimi, specialisti in
ltate “definitive”.

nuscript for pﬁblication in a journal, the editor
ent "not enough archival contribution” ...

ave enough long-lasting

s there either is too little
assumed that your paper only has a
hich will be outdated soon




Wrltiple) 1S a5V ...

N o ™~ ™ ;
Motto: ’ / : \\\z/

“Writing is easy. All you do |s}tare at a blank sheet of

/

paper until dro s of blood form on your forehéad”

" s | Gene Fowler (1890-1960)




4 /;j\ “Publication f

/ pyramid
4 of
> journal papers ~_success”
16 \

conference papers

64
technical reports




Journall Papers

(preferabilfdoctorandul primautor)

Alin llie Bosioc

Scertfc Researcher

Certer ©r Advanoed Resexrch

n Engnerng Science,

Aamanan Acadamy - Tmsma Bandh,
Bwd. Mha, Vitsznu 24,

RC-300023, Tmiscam, Romenia
emal: 3in@mhmecuptro

Romeo Susan-Resiga’
Professar

Hydauslic Machinery Depatment,
“Paitehnica” University of Timisoara,
Aomania, Bvd. Mihal Vieau 1,
RO-300022, Tmiscam, Romenia

e-meil magadmhmecupt o

Sebastian Muntean
Senior Resercher

Center v Advanoed Resaarch

n Engineerng Science,

Raomanan Academy - Tmsea Banch,
Bvd. Mg Viteau 24,

RO-300023, Tmiscam, Romenia
g-mal sly@aadimimedun

Constantin Tanasa
Fessanh Carter for Engineesing

of Systams with Complex Fluids,
“Paibehnica” Unversity of Timisoara,
Bvd. Miha Vieau 1,

RO-300022, Tmiscam, Romenia
emal: cosad@mhmecuptn

Unsteady Pressure Analysis

of a Swirling Flow With Vortex
Rope and Axial Water Injection
in a Discharge Cone

The variable demand of the erergy market requires that hydraulic turbines operate at
variable condisons, which include s regimes far fram the best efficiency point. The vortex
rope developed at pantial discharges in the conical diffuser is responsible for large pres-
swre pulsations, runrer blades breakdowns and may kad © power swing phenomena. A
novel method introduced by Resiga et al. (2006, “Jet Control of the Draft Tube in Francis
Turbines at Parvial Discharge," Proceedings of the 23rd IAHR Symposiwn on Hydraulic
Machinery and Sysems, Yokohama, Japan, Paper No. F192) inpcts an acid water jet
Srom the runner crown downsiream in the draft tube cone 10 muigasw the vortex rope and
its consequences. A special test rig was developed ar “Polighnica"” University of Timi-
soara in order w invesigaw dfferent flow control technigues. Consequently, a vortex
rope similar 1o the one developed in a Francis turbine cone at 700% partid discharge is
generated in the ng's test section. In order 10 investigate the rew jet conrol method an
awxdiary hydraulic circuit was designed in order 10 supply the jet. The experimental
invesagations presented in this paper are concemed with pressure measurements at the
wall of the conical diffuser. The presswe fluctuations’ Fowier specira are analyzed in
order 1o assess how the amplitude and dominatng frequency are modified by the waser
injecton. It is shown that the waser jet injection significantly reduces both the amplisde
and the frequency of pressure fluctuations, while improving the pressure recovery in the
conical diffuser. [DOL: 10.1115/1.4007074)

Keywords: deceleraed swiding flow, vortex rope, water injection method, unsteady
pressure, experimensal invessgation




Journall Papers

Constantin Tanasa

Scertfc Researcher

Ressamh Certer for Ergineecing of
Systems With Complex Fluids,
“Folibehnica” Univesity of Timigoara,
Boukvard Miha Vieau 1,
RO-300022, Timigoam, Romenia
e-mal: coga@mhmecuptm

Romeo Susan-Resiga’

Professor

Hydaulic Machinery Depatment,
“Politehnica” Univessity of Timigoara,
Bouevard Miha Vieau 1,
RO-300022, Timigoam, Romenia
g-mail msgadmhmecuptm

Sebastian Muntean
Senior Researcher
g-mal sety@aaddmimeadun

Alin llie Bosioc
Scentfc Resercher
emal: 3in@mhmecuptso

Center o AdvancedResaarch in
Engineerng Scence,

Fomanan Acacemy - Tmigma Bandh,
Basevard Miha Viteau 24, RO-300023,
Timigoam, Romania

(preferabilidoctoranduliprimiattor)

Flow-Feedbhack Method
for Mitigating the Vortex Rope
in Decelerated Swirling Flows

When reaction hydraulic turbines are operated far from the design operasng regime,
particularly at pargal discharge, swirling flow instability is developed downstream of the
runner, in the discharge cone, with a precessing helical vortex and its associaed severe
pressure fluctuations. Bosioc et al. (2012, “Unsteady Pressure Analysis of a Swirling
Flow With Vorex Rope and Axsal Waser Injection in a Discharge Cone," ASME J. Fluids
Eng., 134(8), pp. 1-11) showed that this instability can be successfully miggated by
injecting a water jet along the axds. However, the jet discharge is too large 1o ke supplied
with high pressure water bypassing the runner, since this discharge is associaed with the
volumerric loss. In the present paper we demanstrate that the convrol jet injected a the
inlet of the conical diffuser can acmally be supplied with water collected from the
discharge cone outlet, thus introducing a new concept of flow feedback. In this case, the
Jjetis driven by the pressure difference between the cone wall, where the feedback spiral
caswe is located, and the pressure & the et nozle autles. In order 1o reach the required
threshold value of the jr discharge, we dso introduce epctor pumps © partially
compensate for the hydradic losses in the remrn pipes. Exensive experimental
investgations show that the wall pressure flucmations are successfully mitigated when
the jet reaches 12% o the main flow discharge for a typical part bad turbine operating
regime. Abowt 107% of the jet discharge is supplied by the plain flow feedback, and only
2% hoost &s insured by the ejector pumps. As a result, this new approach paves the way
towards practical applicasons in real hydraulic turbines.

[DOL 10.1115/1.4023%46)

Keywords: deceleraed swirling flow, vorex rope, flow-edback method, experimental
invesagations, unseady presswe analysis




) Frelnsidr terinlalee)ie

implemehtare solutie tehnica
e Identificare situatii practice care pot beneficia~

de solutia T)ealizaté \

™ e Valorificare'solutie: preluarea metodologiei / f
\ _proiectului’de catre partenerul|industrial, in
‘vederea producerii in serie (se cedeaza
dreptul de proprietate intelectuala).

I Identifi;repartenéri industriali pentru

/

re o solicita (se pastreaza
ate intelectuala).

§s isn’t to keep people

s making them steajgo%
| e ‘J




Dacanubrevetati erac albis::
felrz) retiplerd

Francis turbine has control valve which is provided in water suction pipe that takes in fluid from curve part of draft tube and
discharges fluid to flow path between runner and curve part

Patent Number(s): JP2013072341-A

Inventor(s): ;

Patent Assignee Name(s) and Code(s): TOSHIBA KK(TOKE-C)
Derwent Primary Accession Number: -F80448 [29]



http://apps.webofknowledge.com/OneClickSearch.do?product=UA&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&SID=W21nrzAvlxnGTIbBofL&field=AU&value=KUROSAWA+S&rs_sort_by=PY.D
http://apps.webofknowledge.com/OneClickSearch.do?product=UA&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&SID=W21nrzAvlxnGTIbBofL&field=AU&value=NAKAGAWA+N&rs_sort_by=PY.D

) Joje el eoneliil

“As we think about the pleth?'a of challenges, itis
tudents are driven by /
passion, curiosity, engagement, and dreams”,
IT President, 2004

/ important to r member that




