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Danaldson Company Ing, has developed an unigue contomdination contrel sysiem for cathode air in PEM fuel celis, thar incorporsies
sound suppression of the nodse emitted by air handling compressors, blowers, fans and expanders.  An ambient air quality daiahoss
adentifving average and maximem concentration of varous contaminants for locations around the world was essablished.  Research an
ihe affects of cothode air contaminants on the performanee of FEM fuel s2lls was compiled. The ability o adentify contaminants which
cffect fuel cell performance and relizhiliny, along with wechmology in high efficiency Glmaion of particulate matter, odls, salts and
chamicsls computationnl fluid dynamics (CFDY), and seoustics were incorporated in the development of oor sysiems.

[P2a.39]
Flow field design and testing for PEM bipolar plate

5. Galli, L.Giorg, A Pozio and F.Scola
ENEA — Advariced Evrpy Vechnologics — Rome - laly
galli_s@casacciy enea it

Bipolar plates in proton-cichange membranc (FEM) foel cell achieve wvariows reguirements & the homogensoas reactant flow
digtribution over the entire anodic amd csthocdic areas and the effective waler memagement snd removal. During operstion cedl
performance may be sdversely affected by the formation of liguid water, due o water flooding and wneven gas fow disiribelion. Al the
same tme the gressure drop across bipolar plate should be minimised o reduce the anerpy requirements of the auxiliary units =uch as
pams and compressors (or fins),

Ammng vanows wiler management jechnigques (stack opembing conditions, membrane elecirode assembly desipn, advanced
humidification fechnigues cic.), the design of bipolar plate flowfield was thus focussd. The fluid dyramics behaviour of ges fow has
bezen dnvestigated, thesretically and expesimentzlly, in order to develop o modelling tosl for gas flow dissdbution schemes. Maodedling
approach was based on classical pressure drop calculstions, considering warious contribarions ai tofal pressure drop aleog the gas path,
Special emphasis was given to cathodie zite for the more eritcz] waler mamagement problens. Parmmetens for friction Ioss calculatons
were checked ambfor evaheated agninst experimental data obtained from iesting from a commercial bipolar plate installed on a single
PEM cell.

Bazed on the tested fluid dynamic model, a first novel design of the gas flow distriboes kas been designed wath the gim 1o have an
elfective and conbineoes wiler removal al loswer stoichiomelne mstio, always operating ab low pressurs -:j.mp levels, The p]au: with the
nenw cosidant gas distribution sysiem is tested in our lnboratony for asscesment against the flow distributor in the present commerceal fuel
cell. Resulis of the fluid dymamdcs and i3 infloence an electrechemical behavicar will be illusimted and discussed,

[P2a.40]

Investigation of Corrosion Resistance for Coatings of Ni, Al, TiN on Steel 12ZH18N10T in
Operation of Separator MCFEFC Plate

Yury Skorochkin, Gennady Saviin, Viladimir Malinov, Ivan Goncharoy, Valery Europatkin, Viadimir Ryvbakow
Russign Federal Woclegr Center = All-Rassian Siennific Berearch Innre OF Experimenral Phisics
ook S aning vaiistne

Blectrochamicnl generaios on the base of high lempersiure moldten carbonate feel cells (MOCFC) is one of the most promizing enerzy
soureee due 1o 11 ecologically purity, high efficiency and absence of cxpensive catalyss of noble metals. Low cormosion resislance of ils
meela] structures is ame Lhe main problems indenng commercialization of power plants with MO, This ;:-n:ll:ll::m is solvesd eithier b:,-' q
development of new allows or by applving of matching protective coatings on staimless steels of mefal gsimaciures,

During the work the corrosion resistance was stodied for effective protective cootings prodoced by different methods for sepassion
MCRC plates of arawnless sceel TEHI1EMI10T. Ta probect anode pan of & SEpAEraleT MCRC plate, the coatings of Mi and TiM swere
congidered, and, to prevent its peiphery pan (sealing area), - coatings of Al A wide mnge of methods was stedied. Mickel coatings wene
applicd by methods of galvanic deposition, cxplosive plating. mapneiron spaitering. gas flame deposition. Aluminom coatings wers
applied by thermal diffesion, emulsion, gas-1lame and magmetron methods, Coating of TiM was produced by o cathode dn:];n:.s.i[in:.n
methiod.




