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Bipolar plate

Current collector .,

OcHOBHble KomnoTeTHbl M3b:
MembpaHa, 3SNeKTPoaUT, KaTanmnsaTop
Ho, Hnyero He byaeTt paboTaTtb 6e3:
[paduTtoBaa bymara, TKaHb
TuTaH, cteknorpaduT, cTanb (Hep>KaBerKa)
[epMeTUKK, KNen, NPOKIA[KH
Kpome Toro, o4eHb Ba*KHO:
Cuctema noasoaa ra3os U xaagoreHa



Pa3/inyHble macluTabbl

Transport processes in a PEMFC
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Gasdiffusion layers from different sources
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PTFE distribution (REM, EDX)

Scanning Electron Microscopy and Energy Dispersive X-Ray Microanalysis

—50 100 150 200
Gmsa sectional position (um)

MaTries Hoth, Herving, Leh®ert, foredSooh of [ued Salk SO0

@ 4

E 2 g —=- Slow drying

5 | e | PTFEI
= #

g .. el H o«

i | Ut ' LJ l

5 o P '

a lT | 4|

T 15 L w |

£ : e A

sl AL

= 0.5

= %

Eﬁ G__LJ L1 |wl [ L‘J_H_L

ocated near the surface

« PTFE distribution
depends on
process
conditions

£ _red 1o



[a3oamndPy3noHHbie cnom (IAC)

Influence of PTFE on structure

without PTFE

i
Mag= 100KX |—oH ZEW tefloniert Seite & Date :12 Apr 2002

with PTFE
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experiment

Determination
of transport parameters
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[azoamndPy3noHHbie cnom (I1C)

contact angle of water on GDLs

TGP-H-120
without PTFE with PTFE

influence of surface roughness on contact angle
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EMI’IO!’IFIprIE MNAaCTUHDI

Pin-Type Flow Fields
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bunonAapHbie NNAaCTUHDLI

Parallel Design
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EI/II'IOI'IFIprIe NAdCTUHDbI

PasnnyHble BAPUAHTbl TEOMETPUN.

Width (0..032m)
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bunonAapHbie NNAaCTUHDLI
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N3 roppupoBaHHOM nnctoBom ctanm (B ocHoBHom SOFC)
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Conventional
Flow Field
Design
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[epMeTUKN N NPOKIaAKU

Ons pyHKUMOHMpoBaHUA ogHoro M3b B coctaBe T3 Heobxoanmo

3arepmeTm3anpoBaTb 21 coegunHeHme.

Coolant
Out

Air Out H, Out

Total: 7 Different Sectors

shaped Flat

adhesive

Classification of Gaskets

Rigid Elastic Plastic
Cylinder-Head _ )
gasket Flat gasket Graphite foll
Crimped metal Formed elastomer Sealing tape
= |[EE | w=
2K Epoxy resin Silicone Sealing compound




[epMeTUKN N NPOKIaAKN
Backside feed in

Gasket

MEA frame
Gasket

| eakagell




[epMeTUKN 1 NPOKIaaAKN
Flat gasket

+ Easy to produce

- Very high load on gasket
- Danger of bipolar plate fracture
- Unreliable sealing




[epMeTUKN 1 NPOKIaaAKN

Loose gasket

+ Reliable sealing
+ High tolerance region
+ Practical for small quantities

- Difficult to handle
- High notch stress in
bipolar plate




[epMeTUKN 1 NPOKIaaAKN

Screen printed gasket

+ Good handling
+ Bipolar plate + gasket
IS one component
+ Practical for higher quantities

- Small tolerance region

Usual screen print thickness:
250um

Max. compression:

60um (=25%)

GDL Tolerance Range

Up to £ S50um




[epMeTUKN N NPOKIaAKN
Carrier gasket

+ Good handling
+ Practical for higher quantities
+ Better tolerance region

- Extra weight/parts
- Expensive

Screen print version
Max. compression:
2x60um




[epMeTUKN 1 NPOKIaaAKN
Integrated gasket

+ Good handling

+ Practical for higher quantities
+ Good tolerance region

+ High reliability

- Production costs

Applicable to:
* Bipolar plate
* Membrane unit

Juslie: Freusennerng



[epMeTUKN 1 NPOKIaaAKN

Adhesive elastomer bonding

+ Good handling

+ Practical for higher quantities
(screen printing)

+ Very high reliability

- Slow process (dispensing)
- High adhesive requirements




[epMeTUKN N NPOKIaAKU

OAMH 13 OCHOBHbIX GpaKTOPOB NPU BbiBOpE — MPOCTOTa B UCMO/Ib30BaHUM

| ntegfated

Handling / Reliability

Carrier

Cost saving effects



OxnaxaeHune batapeu

1. CBobogHoabiwaline M3b
2. Bo3aywHoe oxnaxkaeHue
3. *MuaKocTHoe oxnaxkaeHue TET

Endplate




CpaBHeHue ansena u TI B aBTomobune

B Hydrogen-driven FC Zafira (HydroGen3)
B Diesel Zafira (X20DTL Engine)

X
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g 1 Geal
0 50 100 150
-> Average efficiency (European Drive Cycle):
Efficiencies: 36 % /22 %

CO,-Emissions (direct): 0 g/km /177 g/km




Mpumep coBpemeHHOro astomodbuna Ha TI: NISSAN X-
TRAIL FCV

Compact Lithium-ion
Batterny

Curve WEight 1790
Seating capacity 5
Top speed (km/h) 150
Cruising range ( km ) 370

Max. power ( kW ) 90



KM/ sHeproyctaHOBKK Ha T2 B aBToMobune
3 L

- 16 4 % auxﬂlanes
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45,8 % Converter output

T =

B 5.1 % converter,
37,7 % Wheel B 1 motor, gear,
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37,7 % ovefall efficiency tank to heII




2015 roa: nepBbin CEPUNHBIN aBTOMODOUANb
Toyota Mirai

—4 It w Toyota CEO Akio Toyoda said: “Today, we are at

a turning point in automotive history. A turning
point where a four-door sedan can travel 300
miles on a single tank of hydrogen, can be

refuelled in under five minutes and emit only
water vapour.”

480 km npobera
100 Km/u3a9c
50 T.000AN.



2016 roa: nepBbIN CEPUNHBIN NOE3.,
Ha TonAMBHbIX anemeHTax Coradia iLint

s, Sl ;

ALSTOM

Fuel-cell composition Hydrogen fuel tank
1L 183 =l ]
=N A= ]!
Traction motor  Traction inverter & Auxiliary converter Battery compositon

DC/DC-converter

B lrepmanHum B 2017 roay HauyHET peryiapHoO KypcMpoBaTb Ha 60/bLIMX AUCTaHUMAX NEPBbIN
Nacca*kMpPCKUM noess, NCNOoNb3YIOLUIA BOAOPO B KaYecTBe ToMN/IMBa
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