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Az els6 magyar
tizeldanyag-cella
kompetencia
kozpont

o ELTE elektrokémiai
és matematikai
kutatasaira épitve

o Nemzetkozileg
szintu laboratorium

o Membranok,
katalizatorok
fejlesztése és
vizsgalata
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Elektrokémial vizsgalatok =

O Potencioszték

o Kvarckristaly
nanomerleg

o Forgo gydurus
elektrodok
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FC dinamikus szimulacios framework
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o Beepitett vizsgalati modok
® Teljesitmeny diagramok (UI)
® Elettartam vizsgalatok
® Impedanciaspektroszkopia

o Sajat fejlesztes
® Tranziensek vizsgalata

® Csucsteljesitmeény
(peak-power) vizsgalata

o Szimulacio
o Membran fejlesztés
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I1l. Szechenyi futam -
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Fuel cell energia puttony

Fuel cell akkumulator
toltd versenyautdkhoz
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El6adasok, konferenciak, publikaciok

o El6adasok, poszterek

o Farago, ., Inzelt, G., Kriston, A., Szabd, T., Investigation of fuel cellOs transients for real time parameter estimation
and control algorithms. (poster) 59th ISE Meeting, Seville, Spain 7-12 September, 2008.

o Szabd, T., Kriston A., Reliability of the numerical simulation of fuel cells using operator splitting method. (lecture)
European Seminar on Coupled Problems. Jetrichovice, Czech Republic 8 - 13 June, 2008.

o Szabd, T., Kriston, A., Analysis of the numerical modelling of fuel cells using operator splitting method. (poster)

Encounters between Discrete and Continuous Mathematics Workshop on Dynamical Networks, Numerical Analysis
and Ergodic Theory applied to Combinatorial Number Theory. Blaubeuren, Germany, 8-12 April, 2008.

o Farago, L., Inzelt, G., Kornyik, M., Kriston, A., Szabd, T., Stabilization of a numerical model through the boundary
conditions for the real-time simulation of fuel cells. (lecture) International Conference on Systems, Computing
Sciences and Software Engineering. University of Bridgeport, CT, USA, 3-12 December, 2007.

o Kriston, A., Szabd, T., Farago, 1., Inzelt, G., Kornyik, M., Transient behavior of fuel cells and its control strategy for
electric vehicles. (lecture) International BeLCAR matchmaking event, Stuttgart, Germany, 25 September, 2007.

o Kriston A., Szabé T., Az tizemanyagcelldk gyakorlati alkalmazasai. (lecture) Szent Istvan Egyetem, Gy6r, May, 2007.

o Kriston A., Az lizemanyagcellak gyakorlati alkalmazasai. (lecture) First Hungarian Alternative Energy Claster,
Budapest 13. December, 2006.

o Kriston A., The Connection of Hydrogen and the knowledge based economy. (lecture) First Budapest International

Hydrogen Energy Forum, 9-10 October, 2006.
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o Farago, L., Inzelt, G., Kornyik, M., Kriston, A., Szabd, T., Stabilization of a numerical model through the boundary
conditions for the real-time simulation of fuel cells. International Conference on Systems, Computing Sciences and
Software Engineering. Innovations and Advanced Techniques in Systems, Computing Sciences and Software AT o
Engineering. pp. 489-494, 2008. L

o Kriston, A., Inzelt, G., Estimation of the characteristic parameters of proton exchange membrane fuel cells under 4
normal operating conditions. Journal of Applied Electrochemistry, Springer Netherlands, vol. 38, No. 3. 2007, pp.
415-424

o Farago, L., Inzelt, G., Kriston, A., Kornyik, M., Szabd, T., Tiizel6anyag-elem fejlesztés magyar szemmel. A J6v3

JarmUve - Jarmipari Innovacid. Vol. 3. No 1-2. 2007, pp. 62-65.
o Inzelt G., Régi-Uj Aramforrésok: A Tlizel6anyag-elemek. Fizikai Szemle 2004/8 252.
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Mi a tlizel6anyag-elem?

o Fuel cell
o Uzemanyagcella

o Tuzelbszer-elem
o Tuzelbanyag-cella
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Mi a tizel6anyag-elem? o

o Fuel cell

o Tlzeloszer-
o Tuzelbanyag-cella

o Uzemanyagcella
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Mi a tizel6anyag-elem? o

o Fuel cell

o Tlzeloszer-
o Tuzelbanyag-cella

o Uzemanyagcella
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Uzemanyagcella tipusok

Unreacted H, Unreacted
CO and ,/N; and

reaction gas reaction gas
—
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Alkalmazas

Elony6s
tulajdonsag

teljesitmény
tartomanya

Alkalmazasok

Teljesitmény, W

Hordozhato Geépkocsi, hajo, oy
elektromos lakés energia Erdmivek,
berendezés ellatasa (CHP) hajok (CHP)

1 10 100W 1k 10k 100kW 1M 10MW

Az akkumulatoroknal

Lehetséges a zéro

Kisebb emisszio.
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Az elso hires FC
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Példak — készenleti aramforras
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Hydrogen dispernser
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Uzemanyagcellak

250 kKW-os generator 12 kW-os Hidrogen cel#0 W-o0s hordozhat(,l_:'-'*--"-':":

gépjarntivekbe metanolos cella
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Ujabb modellek

"

Inverz TDK, ELTE

Minden jog fennt eIII.

i L ini SRS

2008.




Uzemanyagcellas jarmivek

AeroVironment 9 oras repllés

100 db kisérleti autd, Honda
FCX Clarity és a GM
Chevrolet Equinox
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Energiaatalakitas

rIta. elem

Tlzeléanyag

kémiai energiaja

Tlzel6éanyag-elem elméleti

N=100 %
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Az Uzemanyagcella szive

gaz-
vizzel telitett  transzport
mikropérusok mezopérusok
Pt- nanorészecskék
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MUkodesi kortlmények - hatésf
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Elektrokémial viselkedés
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Meghatarozo egyenletek

Continuity equation : V- (pd) =0 (1)

i1
Momentum conservation : g [g—: + EV : (ﬁ")} e e o )

7k T
Energy conservation : ap“;—% + V- (yrpe,@T) =V - (VT + Sr (3) ;

OC*

Species conservation (HaO/Hs/0s) : €® Py

k GI-: T 5y
Vi =+ i L
(i - —g) j;] + 8 (4) lﬂﬁf

e o A e R G g i ] A USR8
+ V- (%8C") = V- (Dy* V() - V Traa

.....

Charge conservation (electrons) : 0=V - (c®"V&) + S, (5) e

Charge conservation (protons): 0=V (k" V®,) +S, (6)
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Az egyszerusitett egyenletrendszer

o A folyamatokat leiré egyenletek

. 0
I, = —O0 4 & $ Szilard fazis

0X
£ 09,

l, = =K

X
4 o
oxX OX

Oldat fazis

Elektroneutralitas

+ Tovabbi jelensegeket leird egyenletek
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A kanonikus alak

1 2

0°u (X,1)-v2f(u(X,7))

ou
= X D=
ar( ) x>

o Ahol X és tau rendre a térben és
idoben transzformalt valtozokat
jelenti

ﬂ Diffuzios tag

2 Forras tag
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Szimulacios eredmenyek
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F6 problémak

o Pt, Carbon korrozio, mergezodeés
o Inditas, leallitas tranziensek

o Mikroplazmak kialakulasa

o Membran atlukadasa

o Szabalyozasi problémak, vizkezelées
o Hutési gondok
o Hidrogén infrastruktura
o Koltsegek
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Koszonjuk a figyelmet!

Kapcsolat: Dr. Inzelt Gyorgy
inzeltgy@chem.elte.hu

Elektrokemiai es elektroanalitikai
laboratorium

http://victord4.chem.elte.hu/ m
www.fuelcell.hu 6
Kriston Akos
o info@fuelcell.hu
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