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" ALSO IN THIS ISSUE: -
 FOLDING ENGINEERING
- INTO THE ENTERPRISE

- FILTERS TO LET FUEL CELLS

BREATHE EASIER

PROVING THE VIRTUES OF

~ A VIRTUAL SHIP




NEATNESS DOESN'T
COUNT

THE DESIGN FOR A FUEL CELL CONFRONTS THE FICKLENESS OF THE REAL WORLD.

tstarted hke a lot of projects, with a few comeidences

A Tuel cell developer in Latham, NJY., needed to know

that ies latest product could twlerate the mndomness of
commercial manufacturing, A couple of its engmeers went
tey o technical conference where they heard an engineering
consudant from Castle lock, Colo., talk abour probatlis
e design, Meanwhile, the Natonal Renewable Energy
Labormcory in Golden, Colo., was turning s attention o
probabilistie techingues for developing energy devices

It came together a5 an experiment Amded by the Depart
ment of Energy to use virmual protoryping and Six Signa
methods to understand the effeces of mechamcal design on
the elecirical perormance of a fuel cell

Plug Power Inc., working on a propane-fed fuel cell
called GenSys, wanted i robust design—one that could
perform as necded despite in
evitable vananons in materiak
and assembly, Company eng
neers furned to the consultant
they had heard, Andreas Viaha-
nos, who operates Advanced

Engimeering Solutnons LLC, to

explore the larest design.

Vialines used fine-clement
simulations to predict how the
product degom would muen ot
in the mndomness of the real
warld, where marerials, parts,
and connections are never.ox
actly the same. According to
Viahinos, an ASME member
and former professor at the

University  of Colorado.
"Probabilistic design technigues have enormous positve
impact on teducing product costs; This becomes obvious
when the ol product cost is considered to include the
costs of poor gualiny”

Viahinos worked with Kenneth Kellv, who heads the
virtnal prototyping effores in the Center for Transporta-
tion Technolomes and Svstems at the DOES Maton

Renewahle Enerey Laboratory, and with two @mmneers

1
al

from Plug Power, Jim 12" Aleo and Jim Stathopoulos

Stathopoulos, who 15 guality svstems manager for Plug
Poswer, refers to haimself asa 51x Sigma “Black Beld” and

This avticle was prepared by staff writers in collaboration
with awiside conreilutors.

et

A tuel coll [above) outside Plug Power's headquarters. At left is o secthon of
the finfte-slemant modd of the stack, randarad In Ansys software,

so was on familiar taet, The DOE provided funding un
der two programs, the FreedomCAR and the Hydrogen,
Fuel Cells, and Infrastructure Technologies Program.

I'he team chose four variables for a study of the seack, the
heart of the fuel cell where hydrogen flows to generate
clectriciry. Viratons were prediceed in the thickness ol the
bipolar plates and the proton éxchange membranes, the
elasticity of the plates, and the load of the bolis that hold
the seack togecher,

According ro Viahinos, the bols, for instance, could hive
a4 significant effece. At one extreme, i they squeezed oo
much, they could close off the stack and keep hydrogen
trom flowing through the membrangs o produce eleceric-
iy, The other extreme would be that chev didn’t squeeze
the stack enough, and there would be ne conductiviry,

The big question. he smd, was. “How much varianon
can you get away withs”

The werations of the virtual experiments were done auta-
marically by software called Probabilistic Design Systemn,
from Ansys Inc. of Canonsburg, Pa. The software ran nine
experiments, from which it was able to extrapolace 10,000
dara poing to predict o rnge of manuficturing varistions,

Results. published in o paper delivered at che ASME fuel
cell conference last April. showed that compressive stressey
on the membranes ac the top and bottonm of the stack were
as much as 30 percent greater than seresses at the middle.
According to the team, the standarcd deviation was fve
times greater at the top and bottom than it was in the mid-
dle. They reported thae the majority of membranes ap-
peared o be largely msensitive to manuficturing viriations.,

Plug Power has introduced the GenSve 5 a 5 kW fuel
cell svseem that runs on hguid propane, =
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