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specifically, it relates to a fluidic control system
BACKGROUND Trends in technol ogy are progressing
towar ds FRUIPIG COMNIROL SESTFREM AND METHOB Qf

applications. Fluidic 3NE§Fﬁ§Fg§?Ehﬁlﬁntegrated Wit hin
y i

restrictive formfactors inpose e systemto

mani pul ate the transport _of fluid. For exanple,

f1 ow nodul ati ng conponeﬂf@*@ﬁﬁmHeFHﬂﬂ%nged for

functions such as reactant delivery, heat transfer,

and dosThegpresent dagudent Elatestto oontrol spstpomeMose speaifisally it relates
personal el ectronic devices, are trending to 15

ba6 afhidieBbhtfd] sydterdi ze. As el ectroni c conponents are
designed in smaller in size and incorporate

sophi sticated and conpl ex technol ogy, the demands on
the power supply becone greater. For instance, the

power supply may need tof?&@g@f{dlﬁﬁﬁ vol unme or a
ate

smal l er footprint to acconmo e addition of the
technoLﬁgg t.o the device. The. additjonal, tec n9|o% .
may al PSR SeERPIREY SieREoBERIIE CuralsLE SlsP Torggigps in a
periods 20 of tine. |In addition, portable electronic
deiriely afapplicasans. o THiiesysisaIsgpn be srtagrated vdihin Eshistive form
whil e the power supply shrinks.. An exanple of a power

s Upgibss ifposetdiy the exsteno ti magipniatertbe transpertaf flued. Ielekample,
system In order to nake a smaller fuel cell system

ey -hiddudatifel 8dbmpOEAGRAHS afrhngddfer Amstiens sushuadreastas delivery,
fluid delivery conponent can be nmade smaller, but need

t QBB EiInster, dnd@oking BRiafds. requirements of the fuel cel

system For instance, the fluid delivery conponent

T2 1T, SEILE BB B B ARG e wenain
become smaller in size. As electronic components are designed in smaller in size and
incorporate sophisticated and complex technology, the demands on the power supply
become greater. For instance, the power supply may need to occupy less volume or a
smaller footprint to accommodate the addition of the technology to the device. The
additional technology may also require that the power supply last for longer periods
of time. In addition, portable electronic device may need to have energy storage
maintained while the power supply shrinks..

An example of a power supply for the electronic components is a fuel cell
system. In order to make a smaller fuel cell system, many individual components of
the system, such as a fluid delivery component can be made smaller, but need to meet
the technical requirements of the fuel cell system. For instance, the fluid delivery

component may need to maintain a certain pressure, without occupying an overall
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the functionality of the fuel cell systemnust not be
conprom sed. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS
Fistpmificahfvollung of tiztfasl el sestpmpateldwith@wigérfaring with the assembly
el ectrochem cal cell systemas constructed in

AGH HORBLR Wy §tBmatFukBasior&tBe AMRASHAIBNGE thEifg el dysem must not
illustrates a bl ock diagramof a el ectrochem cal cell

s%%tcgmpi&n-s%g accordance with at | east one enbodi nent.
Figure Mflstrates an expl oded perspective view of a
fluid manifold as constructed in accordance with at

| east one enbodinent. Figure 3Aillustrates a
cross-sectional view of a conduit |ayer as constructed
in accordance with at | east one enbodinent. 15 Figure
3B illustrates a cross-sectional view of a conduit

| ayer as const r uBREF DESARIBTHAN G WHEDRAWRKSY one
embod ;ﬁg&rg &5' gult ﬁllls r%tee:s Ia1|1 lé)%;t)l{)géde Zie o '5%%%&88&%8%2&'%% gystem as

Vi ew o dui t as“rconstructed in accor

with at | east one enbodinent. _Fiqgure 4.illustrates a
cross-sectional FPBIUSteddn gecordane Wﬁtg‘@ﬁ Feéftcﬂneﬁg%?glmem'
constructed in accordance with at | east one

embodi figgire 1Bi gurilBustrates |aklpelatiagram ef a slectreehamypa]| cell system in

vi ew of a check val ve conponent as constructed in
accordance w t h atcdréast wotheat derisochieraprtiodirhergur e 6
illustrates a cross-sectional view of a flow val ve

conpongigurdg  Conmisirtet @ ekplodstSirsiRot e Wellbfatfldi®aahifold as
one enbodi nent. 2 SUBSTI TUTE SHEET (RULE 26) WD

2008/ 113180 PCT/ 9&2&9@&99& §€b’§)rdance with at least one embodiment.

Figure 3A illustrates a cross-sectional view of a conduit layer as
constructed in accordance with at least one embodiment.
Figure 3B illustrates a cross-sectional view of a conduit layer as
constructed in accordance with at least one embodiment.
Figure 3C illustrates a cross-sectional view of a conduit layer as
constructed in accordance with at least one embodiment.
Figure 4 illustrates a cross-sectional view of a pressure regulator as
constructed in accordance with at least one embodiment.
Figure 5 illustrates a cross-sectional view of a check valve component as
constructed in accordance with at least one embodiment.
Figure 6 illustrates a cross-sectional view of a flow valve component as

constructed in accordance with at least one embodiment.
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Figure 7Aillustrates a perspective view of a fluidic
control system as constructed in accordance with at

wo e@sti1iage enbodi ment. Figure 7B il lustrates BCT/CA2008/000535

10

15

20

25

cross-sectional perspective view of a fluidic control
system as constructed in accordance with at |east one

5 enbodiigmmat/A Fi gllustra%s a gerspsttivatveéew afia @xpliocedrol system as
perspective view of a fluidic control system as

constructed i n aGpRstHRAGEN Wddidaice Mo 1628 €ne embodiment.
enbodi nent. Figure 8A illustrates a perspective view

of a flgy 1%5 GRCo ntifl@%ﬁa?éé%tc?ggsﬁé%%gll ﬁgﬂ%ﬁ:ﬁ%%@@ dJra nguidic control

accordan wth at least one e Fi gure
illustrates an expl.oded pers tive view of,a fluidic
control system a§9%t8??sats © ﬁ%s(t%lg{%lﬁ A 48 64388% ayh gt [eﬁsL{é)tne

| east one enbodinent, Figure 9 illustrates a system
configuration forMofieHi ¢ control systemas 15
constructed in accordance with at | east one

enbodi fégure 7CFi gulestra@sian eyploded parspeciyeviewfof afluidic control
enclosure with an interface as constructed in

accordance w th aystbmas comstectediiwdicoedance with@titeastbhe
illustrates a side view of an enclosure with an
interface as coRgfhodh&®. 1 N accordance with at | east
one enbodinent. 20 Figure 12 illustrates a

Cross- %?%He gRal  \igWafls aﬁ)egskwgtftwe%éw Bt & ﬁhjbd(i:ceédntroti; Yy¥teniThs

systemin accordance Wt east one enbodi nment.
Figure 13 illustrates a f.uel flow velocity wthin.the

el ect r ocheni cal 88?%”5%&%?{??%@8%“’6#’ aaeaér"élefﬁfb"mec‘ﬁ

i ncludes an _array _of fluidic _pressure regulataoy...

devi ced @8 8Bn anllusiratss ag sypIQdeRATIREC YR WEW O aiyidjg control
constructed in accordance with at | east one

embodi ment. 3 SRS RYTENSMEET i Migordapes with at least one

embodiment.
Figure 9 illustrates a system configuration for a fluidic control system as
constructed in accordance with at least one embodiment.
Figure 10 illustrates a view of an enclosure with an interface as
constructed in accordance with at least one embodiment.
Figure 11 illustrates a side view of an enclosure with an interface as
constructed in accordance with at least one embodiment.
Figure 12 illustrates a cross-sectional view of a electrochemical cell
system system in accordance with at least one embodiment.
Figure 13 illustrates a fuel flow velocity within the electrochemical cell
system system of Figure 12, which includes an array of fluidic
pressure regulator devices and an array of anode cavity inlets,

as constructed in accordance with at least one embodiment.
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The follow ng detail ed description includes references
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the detail ed description. The draw ngs show, by way

of illustration, specific enbodinents in which the

fluid mani fold and fl ui BETAJbEDrDESEREYHONTES and

nmet hods may be practiced. These enbodi nents, which are

al so r aheifolslving defaBéRidscaptiorEmalidb @ fereres (OBt béddEipanying
are described in enough detail to enable those

S . b It I : S [ '
B IO 7Bk SRR 80 by way
may..be utilized.or structural .o ogi .Gal e )

ot ifadion of G e bR h AL TR R B conver
invention, The follow ng detailed 1 escription is,

¢ MEstemb ! medheds gap Be pERksed. hest ?fﬁg?‘ﬁﬂ’ﬁmée\%‘@ﬁ Fiscpliqpaterred
scoEe of the invention is defined by the appended
ctahersinaasdexaneples,T enyaiptiongi ayaessribed inrenphglsdetait tngngble those
the terns "a" or "an" are used to include one or nore

t Bkitled imthe astrid ptdoticd the présent 'inventione he embediarentsanay be
nonexcl usive "or" unless otherwise indicated. In

adeinbirRa, othér dnsbolindifts MAY Bk StiRAM drivetictule oPYzRAEEHAEY may be
or term nol ogy 15 enpl oyed herein, and not otherw se

%ddg?xq}ho ?deg)tgftglgri?o% RR56 & thggsﬁ'%ﬁﬁcm "ﬂ{elerigﬂbwu@rﬁétalled

pot of Im t I'ni'tions used elrn
b LB, S5 LM TR R L B
h the t t h h .20 of i,

C SRteaieR1S ORRE B 1 PRpendB & ogas and (gis JEeLEENtE.f qui

or liquid under pressure. Exanples of fluids may

i ncl udén fhigderument therferns fal@ir San’oae gegd to,inglnde engeapr more than
transfer fluids. Fluid fuels used in fuel cells may

I 10aé, e tiv/drm et igasdas rdferpoiathomaxkclhyivk Gge nnlessaothersvis

in any suitable fluid form Exanples of fluids include

alifdicaedy IBAddiBhH SE is to BY dh@a§0od &Hat HePhasssl6By 8Sterminology
met hanol and et hanol, anmmpni a and ammmoni a deri vati ves

g?mﬁ{%l%(é ;ﬁéreﬂmaﬁ] ﬁot%?ﬁe&aﬁ/sg rd@éh%lg is for klﬁé}ﬁﬁp&% oy d&gription only and

S trrsilane, disila ne,

not of limitation.
Definitions

As used herein, “fluid” refers to a continuous, amorphous substance whose
molecules move freely past one another and that has the tendency to assume the shape
of its container. | A fluid may be a gas, liquefied gas, liquid or liquid under pressure.
Examples of fluids may include fluid reactants, fuels, oxidants, and heat transfer
fluids. Fluid fuels used in fuel cells may include hydr(;gen gas or liquid and hydrogen
carriers in any suitable fluid form. Examples of fluids include air, oxygen, water,
hydrogen, alcohols such as methanol and ethanol, ammonia and ammonia derivatives

such as amines and hydrazine, silanes such as disilane, trisilane, disilabutane,
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di borane, hydrocarbons such as cycl ohexane, carbazol es
such as dodecahydro-n-ethyl carbazole, and other

s aompdtxadetellntdride cpmpyandsisich #syalnoosmboerehydsileuberamas such as
am no boranes such as cyclotriborazane, butane,

b aliledisntl;, helérocabpasudh as cyafolrsak) dirbimadbesanch pod@aksihydro-n-ethyl
bor ohydri des, and formc acid. As used herein, "fluid
ENGHASHE CandBilfer sttuffted &clic D19 GRlIE RYdrSébdr3TsAurhlel iathino
The fluid enclosure nay store’a fluid physically or

C ' o F 1 f.l Ui . .
cHBRrEE bl as gk AR, bR (barBPELRRRs 3t gs sodium
As ysed herein, "active terial particles" refer to
nﬁpgPPQ@“EH&PFEWQQS?h6ﬁ%ﬁgm“T§1 f storing hydrogen or
other fluids or to material particles that may occl ude
and  devoised hgreinoflind enclesyes meay refepito dexiceifgrstonngeay fluid. The
particles may include fluid-storing materials that
odhilidieeeldsurs may stocsha Heidiphgtsiogjbngr dhymedallyii Bwreptinple, the fluid
physi sorption or a conbination thereof. Sone

hygelegas nsly@hbigtalfpbrd afaiddasetite myerisigrfidlies. r esponse

to stimuli, such as change in tenperature, change in

heat or A8 GOPRGEIN AcRVERARI parRclEXERRE §S maferial particles capable
hydrogen-storing materials that rel ease hydrogen in

[ STORRRE nb ot dher qiBELE Bl bal UL S Suay SRERLE Bha

Cro-ceram

boron ni tri de nanqgt uhes tal arganic. frameworks, . . .
Pl T AR PHOBG P [k 4ot Jielss T Iplige lud-soring
al um nas, grthiteh and carbon-based reversible )

f Impaterials Bt orgludatibyrd. sneh alelregenshy ¢hemigorptgns @Rysisorption or a
nanot ubes, carbon fibers, carbon aerogels, and 20
acbimbatation terdodrSomaimplregenustoningmatesals dasorb hydnogen in response
conbi nation thereof. The particles may also include a

Meb simuld, SUEk &d clahb®ih te@pbiatudé, changedt hdatorpaBhepedh pressure.
form ng a netal ydride when in contact with

h fdof ﬂ#&r@%@n-hﬁﬁﬁ% AfatePial SHRARE RS AR e 8 R8Ponsd A stimuli,
active material particles may 1 nclude magnesi um

[i.t hi al um num . cal ¢jum . bor on arbon, sili .
el R el B B P 2Promle, hiiramics
cEﬁpounds, solid 25 solutions thereof, or._conbinations

t

ersgitridgdiapaiubesy apeipl preanic; Fpmgworks, pallpdiymgppigiming materials,

zeolites, silicas, aluminas, graphite, and carbon-based reversible fluid-storing

materials such as suitable carbon nanotubes, carbon fibers, carbon aerogels, and
activated carbon, nano-structured carbons or any combination thereof. The particles
may also include a metal, a metal alloy, a metal compound capable of forming a metal -
hydride when in contact with hydrogen, alloys thereof or combinations thereof. The
active material particles may include magnesium, lithium, aluminum, calcium, boron,
carbon, siligon, transition metals, lanthanides, intermetallic compounds, solid

solutions thereof, or combinations thereof. As used herein, “occlude” or “occluding”
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fluid. Hydrogen may be a fluid occluded, for exanple.

The fluid may be occluded chemcally or physically,

s ue Hoadusiyn ohferd eabpirbmg ovadphlisg and ptaiomg af substance, such as a
exanpl e. As used herein, "desorb" or "desorbing" or

" GRS HydiRBen i@f Bk & fluid bdtbuded/ MY 8kample OThaflurlaagy beskcluded
or adsorbed substance. Hydrogen may be renoved from

a%h’e%gcglrl f E:;i;tg?éﬁgg,a%ﬁéh oﬁyﬁ&h{) SE/%r?ﬁ@rml ShysisBfp N HoP Biple.

or ot cally “or chemcally,

for ex | e, As. used herein, '".contacting:..ref

byt oA e Bgia capl B deserfil B ueRapig 18l Hhe removal
wthin sufficient|y close proxjmty. fluid .

c ohenabsosbedaiguhibsubsincd Pygdipasr fflﬁséAb? feayef dtom active
physically forced inside the enclosure, for exanple. A

f Imdtetiiad pevsistasofor syamplen The hydsoganeer atesrdluid nmay e ppunpdgphysically
control system provides an effective structure and

mek bhemically, dot exalipleag t he di stribution of fluid, for
exanple, in a small volunme of space. The fluidic

cont r ol A§¥sdeRYelirs “EaiavEAg Ofefdrdtophy$icalRT SheaficdlB] €ledtadally
such as | ayers having a thickness of about 10 to 500

Bl o S h TSROl VR ey 65 Bl
| ayer,s. have .features. In.an.option, the fe es of

¢ AUTGHEGE s PREADY el iiriae e eiflasore SonsSRLRES of ¢ ne
system In an option, the systemincludes. at | east

two f un“eﬂp@.lraqonérshiyét?ghw,wvﬁ%#léer?IEatTE\F B¢ COIHEP! System

the two or nore featured layers collectively formthe,

f pneidesrral effcotiyrorimstuse andimgiapd af eeriirallingythe distribution of fluid, for
functional 20 conponent is forned by the interaction

ofexinapleyinessniall vadame of $paoe.oThafinidid copapbsystewhsrfernidadenf thin
conmponent function is achieved by the displacenent of

aljayeASt mABRall §RHUE BiyeRHaviRi al thitkiXs8 BE aboifd 10 6 506 Meron.
pl ane of another featured |ayer. For exanple, the

e ST PERATERL A P eI b o

f o (r:l{oirg of tlhe ‘fz?ye g s tfesatuarg:sﬁ noah%lp%gg,rthg\dfetapurgsa&fqhg %ere]lglrréd layers
form functional components of the system. In an option, the system includes at least
two functional components, where features of any of the two or more featured layers
collectively form the functional components. In yet another option, functional
component is formed by the interaction of features formed in two or more layers,
where the component function is achieved by the displacement of at least one feature
out of its plane and into the plane of another featured layer. For example, the feature
may be mechanically displaced orthogonal to the plane of the features.

In a further option, the functional components are co-planar with each other.

In yet another option, the two or more features include an array of features fluidly

6
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conmuni cating with each other within a comon pl ane.
Exanpl es of the functional conponents for the fluidic

c aotrmobnicayiag evith each uther within a¢emmon planei Examples ofthe functional
| east one of a pressure regul ator conmponent, a check

V abMposeitP e fluidicfdoBito Na/ktéth polpe e tre mdt tifdted €o, at least one
val ve conponent a pressure relief conponent, a

¢ Qﬁ’qgﬁéss nﬁpon%ﬁﬂ ¥ €heck \’m%lmﬁéﬂérﬁf 4 f¥RIVRe OF

onent. In an exanpl e embodi nent,

the fl ui contr n h
oSt o Veﬂ%vg&s A 7 i Dmp A B0,
st one fl uj osure. co atively coupl ed
f? ¥alve, WWJ Pl Vesyist BRm 3 CRR

enbodlnent the fluidic control systen1can be used
wi t hi n Iaan exgnple ebedistranitbafluidia dongpLsysiem, snrdding th
fuel cell system for instance as illustrated in
Fifgaotiendl cdmpdheite digbussédkatiose iand belbws ednl besyssd evithi & leasteshe fluid
herein, it should be noted that the system can be

usadobe coMhual AP eb@ied Hith ¢iRd fluigiesdoativl stbent uel
cell system 100 includes, but is not limted to, one

or rmrqna}érge @'em%shtnel@% ﬁulgk&do%sl SRR &in b%x&wwltmnan

104, a ¢ ort encl osure such as fuel

ﬁi%&?%fer‘m‘i‘"’gé% 3 ?na °¢ ) %f%l [ PRt PR EHSJtrated in
st 4 ek tedan Biel ES1L I baisey faw@igaﬂ?qﬁ? be pted that

di stribution and regul ation of fuel, as wl|

be
 f e $ystentieandhe used fay@np electrpehentical icell pystan.oThe fugbeell system 100

15

20

provi des a conduit for the fuel between the fluidic
C Gndludds, tsut 3¢ monldbitetlQd, orfetoe niare bf g lell cdlDP)2, arfbhidib eorftrrd Isystem
reservoir 108. The fluid manifold can also be used to

d I 1@& rd EHak@ Srh o6, bl dléncldsfd sueh AYfuebtseroir 108 ndedluid
heat transfer fluid. The fluid enclosure such as a

f -ﬁ@ﬁ (y0|r, can have a variety of forms. In an
opt1 on, e fluid enclosure is flexible. Furthernore,

the fl l’ilh ﬁlerig'cles%lsv%rlrel prov1ﬁes fuel for the fuel cell 102, which can be
charged or refueled via the charge port 106. The fluidic control system 104 provides
for the distributioﬁ and regulation of fuel, as will be further described below. The
fluid manifold 120 provides a conduit for the fuel between the fluidic control system
104, the fuel cell 102, and the fuel reservoir 108. The fluid manifold can also be used

to distribute other fluids, including, but not limited to, heat transfer fluid.

The fluid enclosure such as a fuel reservoir, can have a variety of forms. In an
option, the fluid enclosure is flexible. Furthermore, the fluid enclosure can be

protected with one or more pressure relief component of the self-destructive type,
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fusible triggers, rupture disks and di aphragnms, or of

the re-seal able type, such as spring-|oaded

prsusls ag fusibld triggeryatuptare disky andghiaphragny, ef otthaposealablererpe, such
be "pressure- activated", set to activate at a certain

prae Sptiigloadéd pressatestefiefl ealpe. &s presaire slliefompumentomeybe “pressure-
may be "thermally-activated", set to activate at a
CktiPdted’t STRE h@ivdietat aReRaiRPR&SUEE AlRHaelly, GPBRNRYeliSRY

al so be both "pressure-activated" and "t%ernally-

a " ie e i d: ‘
oo b male el Affvaidd"Coct I ACHERE RS Wifpebfure. A
further tion, the fluid.encl.osure can.include, fuel
P Eier cOmpRnCl may also Re bRH Pt ufe s piET il heppally-
cartridges may include dispenser cartridges, 10 .
diasprrteth} Stidhfarthernihsdluidenclesurg samherotseird pathiagthgpmal relief
fuel cell cartridges, for exanple. The fuel cartridge
nwpmppo¢nide a flexible liner that is connectable to a

fuel cell or fuel <cell layer. The fuel cartridge nay

al so include a connecting valve for connecting the

cartri dga fluthe? optiéd, thceflhid ehtlburs @hn incR)e Fudd art@ddek) JuBH as
device. In a further option, the fluid enclosure can

SRS T8 HELED Ry ISP sl SHRED

optionally 1nc es a stra

contactin the £l ui I re. For.,instanc the

" BRI e L Aot R B ks il T s S rampte

an flexible fluid enclosuyre. The.interface absorb
arﬁw?tl?l &P¥yr esblncgadﬁéﬁifw%ﬁn%ﬁ%%g%%owct%ﬂe 1q p fifeg el or fuel
enclosure as it charges with hydrogen. Rigid )

c 6eih brvent Bhe Bakdartaidgermasiatsodnclided eprmeefing abee fopeorngeting the
cell conmuni cation, can be 20 coupled to the fluid

erattadgerte at fueberdh fudheell lagei dolrefillingelefiaee and not ri sk
sheering due to nechanical stress. The flexible

i nt er f ag @ fiarkHed WBtidr) theMiiia eAEIBRRE €4 be €RAfih §ystérh Mith an
and applications for use with a flexible fluid

SRR, T AP [T s oA
the fluid enclosure. For instance, the interface is used for a rigid or semi-rigid |
component and a flexible ﬂui'd enclosure. The interface absorbs any strain due to
dimensional changes in the fluid enclosure as it charges with hydrogen. Rigid
components, such as mounts or fluidic devices for fuel cell communication, can be
coupled to the fluid enclosure through the flexible interface and not risk sheering due
to mechanical stress. The flexible interface allows for more component
configurations and applications for use with a flexible fluid enc;losure. The flexible

interface absorbs strain and supports the connection between component and

enclosure.
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encl osure interface system 400 is shown, according to
sonme enbodi nents. The system 400 includes a flexible
fluid dioelimsnce, réfearingitoddGt #@,ta atbdskseeticatat aiew aflasfbuithiencosure
interface 404 on a first side. On a second side, the

| NhRHAACE sRA40TBY shSwh, hcEBinged sthé BmBodifi@hts! Glhe Bystem 400
| ayer 402. The featured layer may include a plurality

ofin{lﬁ@és"é]rfgeq(%'l;l@ﬁﬁ{/ds?ncwsuﬁn@6% contRt %vi{hedagtfﬁrir?gt#??%ﬁé thterface 404

that collective orma functional conponen

optional . flyidic cgnnection 408 nay be positjoned, i

© R o FiRbse, h RafeordgRele ARlg el pE e B viipg Teatured
featured | ayer 402. The f]ujd enclosure 406 y be an
ereres40¢-e Thofeapredlayergntoinsiuee ¢ phaalyyiof fea edngwe@u?re?ne or
wal | to a conposite hydrogen storage material, for
exuorp [featured tiyersithat| oplleativehyl fotm adheqtionalcomponintg An erdieal
that is substantially uniform between two conponents
arfthidit eoictde4@R Ay el pbsisneddy theSinteefacd40M, catrieyting the
physically bind in a corresponding shape or form A

Stdhetebitte abe bhd fefur@d 1ag&wesSi te hydrogen storage
materi al nmay be conformably coupled to an outer

| . . ]
encl osuyig ﬂ\%’;‘# {znc(l: Sfe g? allb ﬂl&(ﬁsuil%‘f]’o&g%& Wc&%ﬁﬁ%béy coupling

encl osure em ca ysi ca Inds to t

structural filler a onposi te hydrogep storage

i Sl 2 caipe e ty RS Slortas ol P RRbREy Copgrmably
is. the outernost layer within a fluid enclosure that
sépyRled federg o fosmang &Bond that iy substaptiplhpuniferay betyvesn 30 5
fluid fromthe enclosure. The outer enclosure wall may

i mompdeentydiid ao¢ ettdchpé irssush as ey 98 trechsmichllyfos phygjcally bind in a
mat erials. The outer enclosure wall may 20 include a

P @bitBFondihg shapetoriforni.0A sesenil éillerlérecotdpokite Bydrogen storage
hydrogen, for exanple. A conposite hydrogen storage

Nl R mdyHeRoffdrRabl§icoUfledts &1 bidtbr dMldsine!veal, féF ex8fhple, in
with a binder, wherein the binder imobilizes the

S L RAF B8 4 P o

mat eri al . . .
compogte hydrogen storage material and takes its shape. The outer enclosure wall is

the outermost layer within a fluid enclosure that serves to at least partially slow the
diffusion of a fluid from the enclosure. The outer enclosure wall may include
multiple layers of the same or differing materials. The outer enclosure wall may
include a polymer or a metal, for example. The fluid may be hydrogen, for example.
A composite hydrogen storage material refers to active material particles
mixed with a binder, wherein the binder immobilizes the active material particles
sufficient to maintain relative spatial relationships between thé active material
particles. Active material partigles are material particles capable of storing hydrogen

or material particles that may occlude and desorb hydrogen, such as metal hydrides,
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particles. Active material particles are materi al
particles capable of storing hydrogen 25 or materi al

w@asosiiciles t hat may occl ude and desorb hydr ogePCT/€42008/000535
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as netal hydrides, 9 SUBSTITUTE SHEET (RULE 26) WO
2008/ 113180 PCT/ CA2008/ 000535 for exanple. The active
mefbeexaaipleraYhdactive mettaial magtbela ra¢thlometal altey at me@hpoupoind
capable of formng a netal hydride when in contact

Wi daPatly 6f RiRihg S@etabkaifideavhenig coedtiwieh Rptregena|FoByample, the
be LaNi 5, FeTi, a mschnetal, a m xture of netals or

g;hcﬁgﬁ{xﬁéﬁﬁhmaﬁﬁgr b OFe Mg frﬁgcﬂmlgt%],raeﬁlﬁ&ﬁre_to@ lnﬁ:tdﬁ St 4 &e, such

ani des- e active material 5 particles may

occlude.hydrogep, b hem sar pt i hy:si s tion or
canttR Sivere Mg boterd olp R ftdpmBtides, TG el otchta

o JRTHESaEE S Diled e b CRB S AP RpBprion br a coinbination
m cro-ceram cs, nano-ceram cs, boron nitride ) .
ndhereefb &sctive andterdl particlss mayralsegnelud e silieassalgminas, zeolites, graphite,
conbi nations thereof. Exanples of conposite hydrogen

S taotivayel cuplboms, rahs-stactuiéd cdrbonsgmiaro-ceramias| yanoweeathits, Boron
Patent 10 Application Serial No. 11/379,970, filed

Aifitrilde RdhotedfeS Gallidiiid R oh@inindCRABEA becbnibinatiofd BERBE EExamples of
The strain absorbing interface 404 nay be manufactured

of SUj ka1t '

7 1oo g R R oL Bl Pl AR e B W rbenby Bmed Uy fetent
and _featured,|.aygr ter hosen _shoul d
rRRigty e By B Ao, Blkg A oS VR Biptbrerea by
bet ween the featured | ayer 402 and encl osure 406 and
alrefsreact-ow for the differential in strain between the
strain of the enclosure wall and the rigidity of the

f eat ur éche|strgimrabsgbinggpterfaes 4Q4rmassh@mangﬁ%¢ ofrany syitable
bonds does not exceed the strength of such bonds. The

i mhaerdiacleat Aldwsrityo be flesiblef alssbily gchiméndabongl ta shieoameltdsare 406 and
material or silicon material, for exanple.

ElfastRA®dyes 408t Thd MhrilBdhobdiCdhdaRl frbEaeRBhidild BondOphysical or
el astonmer's, pol yurethane thernopl astic el astoners,

5%}@3{&9 Betwddh e RLARRS 487 ahdl %Q:%suré g@ﬁrl@bp%%?%ﬂo?vofror the

ul'cani Zat'e, synthetic rubber and natur

Bt PR 2 P PR B 8 B ot
featured layer 402, so that the sheer stress on any bonds does not exceed the strength
of such bonds. The interface 404 may be manufactured of an elastomeric material or
silicon material, for example. Elastomeric materials may include thermoplastic
elastomers, polyurethane thermoplastic elastomers, polyamides, melt processable
rubber, thermoplastic vulcanizate, synthetic rubber and natural rubber, for example.
Examples of synthetic rubber materials may include nitrile rubber, fluoroelastomers
such as Viton® rubber(available from E.I. DuPont de Nemours, a Delaware
corporation), ethylene propylene diene monomer rubber (EPDM rubber), styrene

butadiene rubber (SBR), and Fluorocarbon rubber (FKM).
10
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such as Viton(r) rubber(available fromE.I. DuPont de
Nenmours, a Del aware corporation), ethylene propyl ene

wale@sai1ymwnoner rubber (EPDM rubber), styrene PGI/CA2008/000535

10

15

20

but adi ene rubber (SBR), and Fl uorocarbon rubber (FKM.
10 SUBSTI TUTE SHEET (RULE 26) WO 2008/113180

PCT/ CA200B¢ Bufibsikloséxe 40b6s filled drithilulid) Supecldddd tiysa composite
filled with fluid, or occluded by a conposite fluid

SHRI R SBraB hHdrll thd BigneAkiBROST BB endlbsirb B0C RetAS (58 FIRD 11).
increase (see FI'G 11). The strain absorbi ng

' rJIth% Ergl[%}e]abéc%gl gq}{tz%géeoéf[q? ?%?ﬁg g }:l%}n E?gce eﬁ%&n S%EH as in
R T e A0 s

featured | ayer 402 mould t hen undergo little
stepaiant besweanithe erplesuredQd apddeaBredripyer 402 o he Eeat}%hlaw 402

the enclosure 406 novenents. The interface 414 may
abvemidtheh lundergalittlegasp spraimt asthe interfacstdl diahsarbsiseain cﬂ,used by the
changes in dinension of enclosure 406. The featured

| @yeloste306rmovbRemby The intérfi@e 410wy, abs@xbnRH ot at least phit ©f the
regul ator, 10 pressure relief conponent, planar

sﬁaaféaugeq'b% &L@ﬁ{ge@@n d@ndsRhOf cAllYsiENDE e that mi ght
control the flow of hydrogen into or out of the

ot TR Ry B P

e utilized in n mnth ne o
¢ P AT SOmBa T et B HEs &idh & Bl ge%ertﬁ?t might
functi onal onents_such as, but not I|n1ted t o,
f |cgn@¢ldh%8ﬂwménﬁyéryg%mo ptheut o thesgarfosyig or cora w@%&h@%f for
regul ator, the check valve. In another option, the
i ekamplac adultiglednterfacel 604 oo inaxdtiphe fdatmed lapire 02 aythe utilized in
fluidic control system the fuel cell, or the fluidic

eRehjasHd with Y & rhor@ fiuid aﬁdwm@satoagdhene oirefeattxaiipyes form
for the system 100 and the manifold 118. The fue

c %ﬁct§>¥§ltc% ﬁ)@)gglté Sfch4dasut dof ﬂn‘ﬂitgd ) Qie‘?ﬁﬁdh@ codifolfsitbdl! the

coupl ed one 20 or nmore fluid control components,

b%nnaﬁ% old, t the prgss%rlesreglﬁg&%r Q%ee fﬁjeck VRIVE, é[ﬂ %%e(f gB{u'Srp Ithe interfaces

S ‘Can are not

f |4%)L1 (cj:lalg: bg 8(;]utplied w1tl¥§1£ gllr%t o? the f?uaialc control system the fuel cell, or the

fluidic enclosure.

Figure 1B illustrates additional examples for the system 100 and the manifold
118. The fuel cell system 100 includes a fluid enclosure 114 fluidly coupled with one
or more fluid control components, by a manifold 118. The one or more fluid control
components can include, but are not limited to a fluidic control system, at least one of
a pressure regulator component, a check valve component, a flow valve component, a
charge valve component, a pressure relief component, a conduit, an on/off valve, a

manual on/off valve, or a thermal relief component.

11
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a pressure regul ator conponent, a check valve
conponent, a flow val ve conponent, a charge val ve

w@oiponasd, a pressure relief conmponent, a conPCI/CA2@8/000535
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relief conponent. 11 SUBSTI TUTE SHEET (RULE 26) WO
2008/ 11Rie8sheRCdcARORBIoNGOb&npohkats psueh as thegresstideueghlator
control conponents, such as the pressure regul ator

C OdERRIORBt 1446is fluddly boipgléd waBUFLhEGeM10D via f mehifslel118.108e
via a nanlfo1d 1187 The manifold 118 includes one or

ST 40 P i

Tl B Ty e
102,

o b g A ol L83 .

The delivery channel 133 delivers f|UId such as a
f uah further freclidesit least dnefocibatinehanpeldi?cied aciehiverzichapgl 133. The
allows for the regulator to be piloted based on the

f aRfibasichitnel 83 dglivessiluia suepasl safuel to tHéfuet arhl 102e SBherfeedback
in the fuel plenum and is fluidly coupled to a 10

f | dhiafind? 1 29 WIS fokr g &Fﬂhto? &) be SYcHERasedds hedbedagk to the

conponents of the fuel cell system 100 can be forned

d‘é%ﬁ{e rggampl £14 Y &stile" IH?ﬁe‘Jﬁ@P}?}@lﬁnﬁ'aﬁﬁ‘féﬁﬁq f&%fed toa

urt er option e one or

h d
oL uf ) 0 At il o B0 e
100 are as fo | ows. For instance, onent, 15 fo J
a ¥0Osanbe f@gﬁﬁ@|th§§§¥1bw‘lay%%q q}%glrqu\bs Wlﬁﬁdeabove and below.

featured | ayers having features. The features include
a Inal fushérapting, the pusort more, conduit ehanhels d39 inpluderargag ghnduit
the functional conponent is controllable based on the

P Qhhhedoraffeédvack eiangel. The system further includes a
flexible feature that is actuatable in response to a

Sensor Ve frind} SptRing I UhE systeil @@ arR ABISUIW O FoRfinstdiRe, a component
flexible feature proportionally controls the val ve

P of%r % hgﬂhc col?l?rof sttéf ?}h@hfﬁsf@gt F Frﬁ)fré) Petajaﬂ&ﬁabré(rs Iﬂ%ng features.

el as proper exi b eature
: ted with
L PR dncl il e EHehe g RS Bire apLa o hrbugi i functional

component is controllable based on the position of the valve. The system further
includes a flexible feature that is actuatable in response to a sensory fluid pressure,
where a position of the flexible feature proportionally controls the valve position. The
flexible feature optionally has elastic properties. The flexible feature, in an option, is
integrated with a second pressure plenum. In a further option, the flexible feature
restricts flow through the fluidic control system component between a predefined
range of sensory fluid pressures. In yet a further option, a spring member is in

contact with the flexible feature.
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restricts flow through the fluidic control system
conponent between a predefined range of sensory fluid

wee@sdwies. |In yet a further option, a spring PENOAR00BS00535
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in contact with the flexible feature. 12 SUBSTI TUTE
SHEET (RULE 26) WO 2008/113180 PCT/ CA2008/ 000535

Sensor Sehsary dlupt pressures in amorionpférs fy anyefressaret thatanontrols the
pressure that controls the valve position. The

s e@BRMysitibhl Thel¥efsory flaididssuftCdat dfcldddd SresdukEupssim @am

or downstream of the valve, a pressure of a fluid

Pl BB SIEBE § valve Uaﬁére@u?erw id $1nuf] suck &4 b fuel plenurrr]1 of a fuel

envi ronnent a press any other pressure wth

sys res e 5 differ judl tion
egl}'lr erﬁa é)rI]‘gSoSlrlre ?I’Ily Otg rrgsg,ﬁher\gnl%n %1962%8 g‘t presc'sure
udes a pressure.do of the_val ve.

ﬁ'&% laéﬁptav% Fombigatians Hsror” Al iSGRsOpY @g@mresmdwe@ﬂan

pressure in the | ow pressure plenum and/or the

s énpdardey afpressere dopastseaneof the valyes Imanathes optien,jthe sepgory fluid

hi gh pressure plenum In yet a further option, the

s pnssury iddluded apresswane thedow prdssire phenass and/ootheaensory fluid

fluidic plenumof at |east one fuel cell. 10 The

f @adstiire sncidel BQrdssart i &1 Highypressuedpleaial I yens fudther @tion, the

| east two. fluid plenuns Including a first pressure

I I I
'toﬁe PHJ fnd ﬁgeesglgg @@Qﬂpfdﬁﬁéggﬁls o% ql g@c YWAGHEOf 40 mamﬂe i cell.

I'r st re plenumis ressure pl enum
recei vi unr e on SS
plenunﬂg'f g?@@%féﬁmsdgﬁsﬁdﬁﬁ nﬂ p&?née?ﬂggﬁﬁye

id. ILn a ion, a position of the flexible
"Iﬁlk‘fg%  FiEH RFasjure BIS‘?PP@I andiasecans prESSES RIFPUSH. Whze

val ve, and controls a flow of fluid between the first
poptenally the Brstipressureiplenem dse bigh Povsewe plenup] waeiming unregulated
Further options for nultiple plenuns are as foll ows.
Aflugt) amd therseamdgsessaetplamni i3 atlbe peesantel pderain fecgiuinggegulated
12, a fuel cell layer 602 is arranged to one side of a

diaid. S o iptioh, APeRtRADS the Wdxille Réhnae Prdpoionall § S6mtfd?s the
fluid reservoir 608 and a | ower pressure anode cavity

ggm &8 Ak Qfglvgyan'dh:gnﬁ&rs D6t Mid ngVJeh i St Sserd1€num

ator devi ce I'n one exanpl e, the dua system
{) | eé] méggogxgrh%gssg{; I naﬁ’lﬁ}l%éﬁoﬁho sgﬂre u (t’nfq Iﬁer(l)ur}r?s are as follows.

As shown in cross-section in the example of Figures 12, a fuel cell layer 602 is
~ arranged to one side of a dual system plenum 504, including a higher pressure fluid

reservoir 608 and a lower pressure anode cavity 609 separated by the array 502 of
fluidic pressure regulator devices 604. In one example, the dual system plenum 504
has approximately the same dimensions as the fuel cell layer 602, with the fuel cell
layer 602 in direct fluidic communication with the anode cavity 609.

In operation, fuel or other fluid is allowed to enter the higher pressure fluid
reservoir 608 via a charge port or inlet 606. Optionally, there may be a fluidic

pressure regulator device or other fluid control element at such inlet. This allows for
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| ayer 602 in direct fluidic communication with the
anode cavity 609. In operation, fuel or other fluid is

w@bdosimexise o enter the higher pressure fluid rBCBCARI0B/000535
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608 via a charge port or inlet 606. Optionally, there

may be a fluidic 25 pressure regulator device or other

f Ihigttfuebot sthdr fhlid predures, suwhcas prasbaes exideeding B0 @wis td @ist in the
13 SUBSTI TUTE SHEET (RULE 26) WO 2008/ 113180
PELFRIAN81r 408 233 thesdThigh pfddQire Qhire Hoh@Movhddito Ex et S%@Mfﬁ:&nt force

such as pressures exceeding 30 psi, to exist in the

oﬁl tﬂe %r?o%igg Xf)ﬂh{e ﬁ?eq %e@?ag%{]@(ﬁed&' I?héoe{rﬁﬁfsdf{ f?.ﬁdl@g %}gé reﬁjlator

exert a si I cant orce

e fue . layer 602 e to the i C
st o4 e wed angabrdieh Brsevis PulcHieShoibitishFstem may

hlgh pressure bul k fuel distribution system 5 be_ .
erbsicaipieredadliaying fprcasy drcaationof fireh o pfepfiuid i afhirp he fluid
other fluid within the fluid reservoir 608 and
avesedioigdSrmdprsisiing the pyssifilityafibaying decal stetvatigmef nl erfother
fuel or other powering fluid. Optionally, multiple
hipgtveging slald. Otionally, masldphe diiglspresyrdfuid eeseerin dnayt e cvnnected

common inlet so that nmultiple fuel cell layers can be

ORSEL @bRthoRSnRt §J A BubipRl fBBD cell T eds &dnl KVEpeRA&dasidhgle system.

cell layer to be individually pressure regul ated,

el o

R afel R e g

cons% uctin Je fuel cel | er. a lt " Wheﬁld c
b arostite AlsatyltioR natgsrichtang A 8 Tor B eRvg ethod o

pressure outlets 500 of the array 502 of fluidic _
pieersitneting ewliinde b1l eRdl by asgmblighe enpl oyed, such as

in a parallel configuration, there is advantageously

a fl ui When gultiplasisle)s tolthanode savityy6Ahfaem thélomsprassufeorutiets

or nearly uniformalong a length and width of the fue

cahb of tieeiiTa®3Dd2 ol SluididpressutareEulgtor delides R a2¢ emplpyed, such as in
again to Figure IA the fluid manifold 120 is fluidly

C ' Heliglhvan@BEaal z§ﬂﬁfd s 1 Gdel NG HBRcity th
fgg@hﬁgsé?g%?f&?géﬁkaﬁg/or t%e fde Q giOZ jifor sz *

oS ReE B eRe ey g AR I BT e 2,

REFC]:i:lguIe|ll3ed March 21, 2007, having Seri al

Referring again to Figure 1A, the fluid manifold 120 is fluidly coupled with
the fluidic control system 104 and the fuel reservoir 108, and/or the fuel cell 102, for
example as discussed in co-pending provisional application entitled “FUEL
MANIFOLD AND METHODS THEREFOR?, filed March 21, 2007, having Serial
No0.60/919,472 and attorney docket number 2269.060PV1, and in co-pending
application entitled “FLUID MANIFOLD AND METHODS THEREFOR?”, filed
even date herewith, having attorney docket number 2269.060US1, and are each

incorporated herein by reference in its entirety.
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and in co-pending application entitled "FLU D

wORMBECIBY AND METHODS THEREFOR', filed even dBCBCA2008/000535
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herew th, having attorney docket nunber 2269.060US 1,

and are each 25 incorporated herein by reference in

i ts entlnradtexamplt4the BuRGHATIHIE 13piEIETudcREI &yepd]) stiCrure that allows
2008/ 113180 PCT/ CA2008/ 000535 | n an exanple, the

f | fdt themdiifold @ bk alsielthsieReandtaxey Gouriletdtsdry VBlunk hor an

allows for the manifold to be of a size that does not

t gftfe szﬂﬁg %?%ﬁ@%n{?{e#%w@ﬁf tHé reééﬂlré,e(;(ﬁﬁﬁ@,réﬂd%er#geramre

| ar ge t oot allows tor the pressure,” volu
S RRSEL RS YRR 58 T4 gl R £43) i mce
RS 0 e e B o ThuT B0 S5 v

mani fol d can be bent around conponents, or w apped
arbherfiexitde manifeldtcan bp bentiagoung qgmpgnents,wy weppedfaround
assenbly options for the fuel cell system In a

f wohtpeheragtproviding lyecatdr muchbebof 4sedmbly dpticarfobtherfacdleed system.
part of the fluidic control system 104. 10 Figure 2

| 1ThaShftRdr@ption (Bl Barfol @ 12Pédn ¥ made & pattlifthe fluidic control
mani fol d, such as the fluid manifold 120. This

pqg§£9p1 f the fluid manifold 120 includes at |east

on conduit layer 122 defined in part by a first side
124 and..a secqn ide 126..1n an .option...the. | east
one cortigit 2 i35 etampleickaopidinaiia pificdld, nERRS e
conmpared, with the length and width, |In_an exanpl e,

¢ Hi{ Fragifldd20ofl hisrportigh ke flutaamsfnld d20 mfﬁldﬁ%&felrza% 9Be

is about generally less than 1 nm In another exanple,

t lronduit akereld2 dsfinedhim past byl @t sided24 andiaacondiyide 126.2In an
is about 50 m- 1 nm In an exanple, the wi dth and

| exptibh, thé at Ibast bay erndhid 2ayies 12 utlafivetyntlandfod 8anipte, compared
respectively. In another exanple, the thickness of

t Rgitipthe 1@ RM arfNRidaP N WintexhRPRYL thb3RickSess BPMke al REstBie conduit
and the width and length of the layer 122 is about 1

r]gﬁrpge?ﬁ2% issabggﬂ ﬁﬁgﬁaﬁg gés% Yl?:inyl' m];h e[n"%fng?mgltr ﬁ)gﬂ/x & tgfpthﬁ&ﬁess of the

_ can be altert Of geonetry o ystemin
V\'halt fera]lsttor}l% cgr?(mitf l%fg 123 is about 50 pm — 1 mm. In an example, the width and

length of the layer 122 is about 1 mm and 100 mm, respectively. In another example,
the thickness of the at least one conduit layer 122 is about 100 pm, and the width and
length of the layer 122 is about 1 mm and 1.5 mm, respectively. The width and/or
the length can be altered for geometry of the system in which the manifold is
installed.

In a further option, the thickness of the layer is about 10 — 500 micron, and a
dimension of the conduit channel, such as a height or a width or a channel depth, is
about 50 micron to 1 mm. The layer is highly planar such that a width of the

manifold is greater than thirty times the dimension of the conduit channel. In another
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installed. In a further option, the thickness of the
| ayer is about 10 - 500 micron, and a dinension of

wo b@saosui t channel, such as a height or a w PCTCAR008/000535
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channel depth, is about 50 micron to 1 nm The |ayer
is highly planar such that a wdth of the 25 nmanifold

i optiveahewidthaf tHehmartifold isrpeat¢rhibardthreerisnesrthefintdmsion of the
conduit channel. In another 15 SUBSTI TUTE SHEET

( Reh&i28anM0. 20980MIRLAR PERAGARQOFONEBR., Opti on,

the width of the manifold is greater than three tines

the di Za'rt %stq{netcgﬁduif:ﬁg%;{:Zgl%&ﬁ#@ﬁéludéstat RAQWNE rl%ss 130

not ed ot ranges are p he at | east one

condui t .l ay 22 further .includes .at | east one,recess

1 gerellnh éljlhg iaﬁfea‘%ﬁ?ge 5?cefse§§tls Sﬁxéal{?réai gggct%e?egs in thait §iects the
material directing recess in that it directs the 5

mematerial that flaws thesgibrqughy dheallga onerrreesstl 3PeAn aptign, extends
recess 130, in an option, extends through the conduit

| dhmongh B cohdwitdayerel 22; from thé iest side 124 tq the seemdrsifles2@eas shown
126, as shown in Figure 2, and Figure 3A. In another

oph Figure 2,hdddiguredal Inasothecgsion1tBO acbehstnds razntsyl 30 extends only
partially within a side of the conduit |ayer 122, as

S ti)@i‘l’ﬂi_llity RyitHi®)H 5Rle dBthel dond ik 13?81012!2? bs sHORnl i FigdrB8B. In yet another
conduit layer 122 includes fwo or nore recesses 130.

P B TR SR A B PEe. r

Irs i de e secon

di sposed within,the co it.layer. The two or.

r an e EGessth 1 Bt el ators et id T O3 S il P ean e
partially within a side of the conduit |ayer 122 .

( mispaped Vithin thegpamduit dayer | & cEhedwoprsgnerg recssses h 40 can include
through the layer 122 (i.e. fromthe first side 124

amecessen thog ghtendh partielty wethin aiside ofghe camsluitiayarid2 ¢Fignxsr 33 and/or
recesses 130 can be fornmed within the conduit |ayer

13Re ®uees 130adanteReyd deongti the idyer $2X€i.ewirbin the)irsaside 24 and

in the conduit layer 122. Alternatively, the two of

MhBubedRse&hdLRi: o3 be formed within the conduit
| ayer “122 such that they do intersect with one

anot herp ' .
o enadPerahaF LA PP o O AR ek jyer 122 such
médtlaet rtllle%l do not E]ntgrssecft lil)vellh (gn% afnl)t or n1he ggnly’u%lfgyhe'r 122. Alternatively, the

two of more recesses 130 can be formed within the conduit layer 122 such that they
do intersect with one another in the conduit layer 122. The recess 130 extends along
the conduit layer 122, and allows for material such as fuel to flow therethrough.

In another option, a first recess 132 can be formed on the first side 124 of the
conduit layer 122, and a second recess 134 can be formed on the second side 126 of
the conduit layer 122, where the first recess 132 and the second recess 134 do not
necéssarily extend from the first side 124 through to the second side 126. Inan

example shown in Figure 3C, the partial recesses 136 are disposed on opposite sides
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20 In another option, a first recess 132 can be forned
on the first side 124 of the conduit |ayer 122, and a

weemsnisecess 134 can be formed on the secondP&T/da2@8600535
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of the conduit |ayer 122, where the first recess 132

and the second recess 134 do not necessarily extend

f rafnhd dvadbit isfer $22)alldRéhgtfor maghial to ttavel theetmough e the recesses
126. In an exanple shown in Figure 3C, the partia

I RS G5t 4136 124 @ndlineRe&Rd sRit 128Posi te sides 16
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PCT/ m%%%%oﬁ&??ﬁ?er £h [T{]%er e?ﬁ#ﬁén ksa%ﬁhe&ﬁlzoneadrlr&we B8 metals,

for materia ravef via 't recesses
the first side 124 h

caMtiFt gre?w?cmmos;‘tﬁ% 3F DRI ESh ot apgeces
more of neta pl astics, elastoners

o daBasformed e gl g ek 38 in 7 Sption.| Eoserapple, the at

recess 5 130 is formed within and/or through the
| dgast orex2¢ess 3@ parops ¢tolred dEstamped than andder thtough gt laperel 22. In
recess 130 can be etched or stanped w thin and/ or

t inothghopitiva, theweleadtdie rédess E30atande doipled ovithirt fiel/@rtthrough the
| east one recess 130 can be drilled wi thin and/or

t M5 REABh&tewith aYRkr, e tNé tapexalj §i%rcuﬁfﬂg|tH@ﬁyérr‘12t2h8r

| ayer 122, die cutting the |ayer 2 machi ned

W'ntl 'hﬂle Q&q{h% aﬁd?&%ﬁﬁ} Bil‘%olti 952 1%?%[{ E&o@{]ﬂ% ontel}gcess

eas one recess as a w

tﬂig?n?e,ﬁvé st 358 Tcenlh i 6 B ot %onéw least

In yet anot her optlon the at | east _ one recess
wioge Kecsss k9dhas agpdth of gbowh 1mAe 3mi; do w@trﬁnpweaontm, the at least

further optionally includes at |east one barrier
| apergcessarad /aovidth efehbutrfd + 8§pm140, as shown in Figure
2. In a further option, the fluid 15 manifold 120

I ncl udahedlufid mahifsldd R0 Mgrthed yptionkdly ivdlades as Rasivde barrier layer,
sealing | ayer 144 di sposed on opposite sides of the

CQRgMt & séaﬁ’ing Naybf 240 '2:19 Eh(ﬁ%@ﬁﬂl‘ iBureNqnfal f[lﬁﬁer%%ﬁbh NHe fluid
Iayer 142 abBut’s and seals agarnst the first side 124

I a ept%ﬁ%bdlg%gés% s eaﬁ S’ grl fnis?? ﬁag&g@gio%gﬂsé %gerlléj' é

O s B L P oo T g
layer 142 abuts and seals against the ﬁr.strside 124 of the conduit layer 122, and the
second sealing layer 144 abuts and seals against the second side 126 of the conduit
layer 122. This allows for the recess 130 to be enclosed and form a conduit through
which material travels. The sealing layers 142, 144 can be coupled with the conduit
layer 122, for example, but not limited to, using adhesives, bonding techniques, or
laser welding. In a further option, the sealing layers 142, 144 and the conduit layer
122 are sealed together. For example, the layers 122, 142, 144 are coupled together
through thermal bonding, adhesive bonding, gluing, soldering, welding, ultrasonic

welding, diffusion bonding, heat sealing, etc. In a further option, layers 122, 142, 144
17
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20 which material travels. The sealing |ayers 142, 144
can be coupled with the conduit |ayer 122, for

wezx@splago but not limted to, using adhesives, PODOARIWG000535
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techni ques, or laser welding. In a further option,

the sealing layers 142, 144 and the conduit |ayer 122
arage pamddy gloigg Wity cyahoacrghasngaihesive. hin yeaysotber ipfipn ldgkrs 122,
144 are coupl ed together through thermal bonding,

adiesia4echRiBl Bidit uglatd Belectielyd@Ehdaths i¥\8didi fBEMEMs and integrated
ul trasonic 25 wel ding, diffusion bonding, heat

S ﬁ%h@g, etc. In a further option, layers 122, 142,
1 SUBSTI TUTE SHEET (RULE 26) WD 2008/ 113180

PCT/ 08/ 000 re,joined. by .glui.ng with cyang. .
oty e danEs [ 27m 14 E AL B et e S b1 8 ¥ERdiog reions
142, 144 could be built up and sel ectively ehcqed as

i 368 aHewingfopfrwingadhesivesgr sther bording agants sothat laveyscan be
122, 142, 144, in an option, include one or nore )
b deddedgwitkeeyit thesfungti®@@beanhpansiisgthe conduitoshianapls @h peityalso being
or ot her bonding agents so that |ayers can be bonded
wibbhdad. Ihhduftheraiptionahe son@aneretfsatuted dayepnisitlutle barrier features,
channel s, or ports also being bonded. In a further

ORLEWPE, bhif YRt BRfte o, PRy Scdl Datritr€shichaY @idged, BEFdEBes and/or
barrier features, 'such as, but not limted to,

pf&xérhfc§4 baRAEs ek Serith b&?diﬁé gegg&g fin RECASRER | Ql/or

chem'ca arriers that sepa ng regions from
functi anal,.r eqgi.on nd/ or .10.prevent .bondi ng materi al

£ PEYBHRB eI PSR TR CPEEPHARCEPR ISE her opt i on,

one or _nore of the sealing l|ayers 142, 144 includes

one or In aduighes gptian, poe of meFephthe pealing Jaysi 142, {4binghides one or
or nore ports 150 can include an inlet 152 and an

omidre port§ 430 thheein. nfartexamgleotheloae o @re n@ts Hlecan include an inlet
positioned within the sealing |ayer 144 such that

t 6y aAd en Hhtlstdby. Thel plladndiottiettlse, 12icas posiiéhedMritten ittad sealing
such as 15 fluid fuel can travel in through the inlet

%g%'er 15 Quahndtikey £6 ﬂﬁﬁilylc?&lfléﬂn\ditlgﬂfe 0dest 190, Viekigl such as

The one or rore ports 150 provide fluid
ML O ETE: W13 TR0 400 ERTRRPEAL e
lf bg}let:tggrl} O[llétfrr}%e g{' %.E{Eeeéo‘}%ffs %rcgvi&eo ﬁuﬂilzciog)lilrrluemc}aﬁ)on %E:t“tlerég the
manifold 120 and components to which the manifold 120 is coupled, such as, but not
limited to, the fuel reservoir 108 (Figure 1A) or the fuel cell 102 (Figure 1A). It
should be noted that it is possibie to use the manifold 120 as a fluid distribution
system where there is a single inlet and multiple outlets so that the manifold 120 feeds
multiple locations. For example, the manifold 120 could be used as a hydrogen
distribution with a single inlet and multiple outlets so that the manifold 120 feeds
multiple locations on a fuel cell layer.
In a further option, a filter element 131 can be incorporated into a part of the

flow path. For example, the filter element 131 can be disposed within the recess 130,
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shoul d be noted that it is possible to use the
mani fold 120 as a fluid distribution 20 system where

wo h@sa13180 a single inlet and nmultiple outlets BOT/CA108/000535

10

15

20

the manifold 120 feeds nultiple |ocations. For

exanpl e, the manifold 120 coul d be used as a hydrogen
disstshowuin Bigumi 34 b siotlgk eptiorl, ¢he et clament p3 ecantd dispsed
so that the manifold 120 feeds nultiple |ocations on

a vidgh tiespdrts! 139 duch b1t ihlet t IWrTHefiltepRlentent 131 & include a
el ement 131 can be incorporated into a part of the 25

f | p6RaLBstral bitstridili didrhdr! LPARRRR bphdt thefltd@lement
difg’poseg stralipor WD ecrésgl%lso, 18 SUBSTI TUTE SHEET - on
( E. 2 2008/ 180, PCT/ 008/, hgwn

| gicgh e FRes ity o P e 1 5P e d Sl fhecess 130
131 can be disposed .within the ports 150, su as,the

- Pfor s ports 0 prein R HRABAE COALPSIE PGS 10 and/of port 150
porous substrate or a flow constricting element. In

arfor instanespy whem the fliad mantfeld 20dsrbent aroppd itself orethprompeaents
recess 130. The filter elenment 131 disposed within the

r eidsis tHeXelceHsgistom. tFoeexmmipls, thdo@r agse stcsesses 130 which extend
preventing col | apsing of the recess 130 and/or port

15fm tRIfirktgde a0 thh@Rohd8dé 126 ehnBRiépdsel waRinl the B&duit layer

around itself or other conponents wthin the fue

cal I : :
ez, Y STy P SRR o St Ui RRERB By 120
Si 26, can.he di.spgsed within the c it .

135 Rl i Bt ar et BabCEak Rl ) o Ry, te
the conduit |ayer 122 such 10 that. they d

| AR 108 BIore Tace$5s 0 Gandierammedwithia the cprdpi ?4.‘/23 222 gush that they

Alternatively, the two of nore recesses 130 can be

f slorintgreat with ane trotherid thetcondyie layen22s (Idis re¢rss 13hextendg@long
interest with one another in the conduit |ayer 122.

Thie ¢endeai day:s 022 xhé atdswaton mgateriadh suchaasdluid td fywe thet@Brough.
and allows for material such as fluid to flow

t heret hrough. Referring again to Figure 1A, the

fluidi (R&&thgéaiﬁ Y&F%g}elp&, thO ALiiEESntrol 8%RNETP04 theludes a layered

structure that has o or nore featured’layers. The

! SRpRREE bie FORRAEIIIGLIGE RNl BELG0 Mgl inciude

erern. I'n an o ature ayers
are seal. ed mﬁtg/ ne .anot her, . f or
of

ampl.e, w a .
9 gga_tgqeﬁ fhereog anc IGip, mbggl_o(n-r Blﬁt Gat'%g ‘faB/grs 3I 0% are sealed with
one another, for example, with a gas-tight seal. The term “gas-tight” may be

understood to refer to a bond that is impermeable to a fluid. For example, the bond

may be substantially impermeable to hydrogen at or below 350 psi or 2.5 MPa.

The features provide one or more portions of a functional component of the
fluidic control system 104. When the featured layers 300 are disposed aajacent to one
another, features on one layer are brought together with features of another layer,
either physically, functionally, or both and the portions of functional components

brought together form one or more functional components for the fluid control system
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understood to refer to a bond that is inperneable to a
fluid. For exanple, the bond may be substantially

w0 penmasbl e to hydrogen at or bel ow 350 psi oPCR(CA2008/000535
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15 on‘%
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MPa. 20 The features provide one or nore portions of a
functional conmponent of the fluidic control system
1044. Wheexanipde, facfastpozdon afyefist @ofpanest idiferpusianh a first featured
adj acent to one another, features on one |ayer are

bngyg hindtadgedrdgiortibd &F the fitsd cempodend 3xabhAfed bBy Sdcond featured
ei ther physically, functionally, or both and the

T :
P%}Iek. e Afst %ééﬂﬁ&; 812@1' angqg? QERd ﬁeatd?éd’lé?g[tr ar% Egﬁ%ﬁﬁl{) %ether, for

ormone or nore ction conponent s
contr stem 19. SUBSTI.T.UT T (RUL
S S Rte T B D 58 P e Hghnd: e el Tayers, and the
first portion of a first conponent is forped on a.
f ifirdportinn anddbe qoaye Portign are-braugis feeshist {9 ipgjipnal firs

first conponent is forned on a second featured | ayer.
Tieempppent. f eat ured | ayer and the second featured | ayer

are brought together, for exanple, but not limted

to, by stacking the first and second featured | ayers,

and thahd fluidis tome] ki 04 chrhinchde one opmiotd diffefhefunctional
brought together to forma functional first

c ‘&Hﬁgﬂﬁé?ﬁs sull8s,fHut h6h 1Em@QNor &lleatY SiEpRedsift fe@fatod ebmPénent 200,
one or nore different functional conponents such as,

bui not . lim a r |

c b Sty gye ARG S ERenRA e el EPHEHEY of one or
val ve .co ent forpned_ of featyres of. gn r nor e

{ B FERTPAFars 3980 The RS i EoTRingE fosd ByFEioe
featured layer to  collectively forma functional

c 6piiestiaely form a dunetinaal coprppaent. {meanothesoptien, thefeateessan be on
multiple featured | ayers to collectively forma

f omdtiple fiedtured hgyersen collathizely foin a flretiohad abmpederitayérep multiple
300 are used to formthe functional conponent, it is

P Bsatirell Bayefs 300i akdlusedud forpl e fuHeeibhal TomPoRanLnispossible t@build
single assenbly of nmultiple featured | ayers. For 15

i AANRAE uncribn @ohpbRintsGAPLARAE abstrfbhf SEHuRiBId AR layers. For
featured layers, a second or third ‘conponent

QUi I h I f I .
e 0 50 S BT SR B BNEED G0 el i

features of e first fupnctional co nent .
component requ}rpng Jn'ee or less ?eature({] lazliyers CgIE) 8e ?ormed on the same featured

layers, albeit remote from the features of the first functional component.

An examplle of a functional component is a pressure regulator component 200,
for instance as shown in more detail in Figure 4. The pressure regulator component
200 is formed, in an option, on multiple featured layers 300, where features on each
layer 300 provide a portion of the pressure regulator component 200. In an example,
the featured layers 300 includes, but is not limited to, one or more of a first layer 204,
a second layer 206, a third layer 208, or a fourth layer 209. The second layer 206 is

disposed between the first layer 204 and the third layer 208, and the third layer 208 is
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An exanpl e of a functional conponent is a pressure
regul at or conponent 200, for instance as shown in

wOoes/1t88@i | in Figure 4. The pressure regul at BPET/CA2008/000535

conponent 20 200 is fornmed, in an option, on nultiple
featured | ayers 300, where features on each |ayer 300
prdispoded etwedt the secohd 1dyer poeasithe fowthubhpdr@09 c dtrghouldrbe noted
200. In an exanple, the featured |ayers 300 includes,

buhat! Ew&Ur hérdti@doli0lay @ arPbe 1182 Foothe Prefséulré teguB¥& component
204, a second layer 206, a third |layer 208, or a

f %&)t IThle %fsfég%e faxgrgeéifb?gggg\éé%gﬂtﬁ (Sel%%%i c;rfgna[tgzjia?.p Qiffhle materials

bet ween I'rst ayer 208,

and .the.third Jayer, 208 | 20 SUBSTI TUTE SHEET, { RULE
D85l bubar SobHEt Ry Rl Gt R T s PRV AR
the second | ayer 206 and the fourth |ayer 209. | ]
st8pPd bseyIerm @Hoy.alminpmy gaindgss s5ele 2¢riliG, SilisQR. qlekins, gpoxies,
can be used for the pressure regul ator conponent 200.

 Thyelyestgnbsass aolpanylisienefinagide (BV B \hekgfludrppropyiers winpldyne
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material. Suitable materials include, but are not
| iffdoridel copolymiet alcombirmsibasmheteof.mat eri al , plastic
rubber, copper, 5 copper berylliumalloy, alum num

st ai nl egR p3é8de re@4td} ddmpohlehi 200N detigddiin art%’@mrg%ide 210 and
pol yester, brass, polyvinylidenefluoride (PVDF),

h%j;ggu 5@@5&%%&%Pe{&gxﬂledm&agy mrﬂoﬂﬁf HRRRLOIR"210 and the
combl na of . he

I ons there pressure regul ator componént

200 i.s defiped in.part RQy. ir I de. an .

< dowiagrsRTons'pf Sond5idR 12" e Trstpide Al g3Bon fhy sccond side
forms, the first side 210, and the 1Q fourth | ayer 209

f G RsintareoPsier.sian bs configured torgpeperativgly diteractyvigh adiagest

the second side 212, in an option, can be configured

t compopantsiof the ffuel celt syrstem. Fortdxampjeatherfaces sambeonsadite ingerface to
the fuel cell system For exanple, the faces can be

Ugthat fluidndigtibaion hanifaddoafack kedldeami trtpladedatamnd the outlet 221
mani f ol ds, or face seals can be placed around the

oytd et 221 etc. 15 The first, second, third, and

fourth layers 204, 206, 208, 209 correspond to

ety A el 1O, L R0 RECHAD Ao

fs Iggé%{!ﬁ%g Ez{yg?sso%rtﬁe fh%%ycl c%tn E)l gy%[é%? {54! t Its 00(1)115 Be I%etgd 81fat although
Figure 4 illustrates a single pressure regulator component 200 formed of features of
the featured layers, it is contemplated that multiple regulators can be formed on the
same layers, resulting in co-planar regulators. For instance, at least one primary
pressure regulator component and one or more secondary regulators can be formed on
the same layers. Thé pressure regulator component 200 can further include a switch,
such as valve 208 of Figure 9, allowing for the operation of the fluidic control system
104 to switch between using the primary pressure regulator component to using the
primary pressure regulator component and one or more secondary regulators. The use

of the thin sheets or layers to make the primary pressure regulator components and
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the featured |l ayers, it is contenplated that nmultiple
regul ators can be forned on the sane |ayers,

WO e®al11ileg i n co-pl anar regul ators. For i nstank&l/CaR008/000535
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| east one primary 20 pressure regul ator conponent and
one or nore secondary regulators can be forned on the
s ae@ndarygiressurtlregylites samponea wllatvdor mohipbeegtlaR@9toctsen
further include a switch, such as valve 208 of Figure

9. fatHdafRWial thefs@e e, AREARthePAI R forike bultpiitdir€ssGRIYfH regulators
system 104 to switch between using the primry

P& 58 Wt Carld®AH b 5T 2G04 oh ?hcfl&%iaﬂge D€ of fe! M Yyer 204, the

pressure regul atof conponent and one or nore secondary

regul at or he e .25. of e.thin gsheet.s or.layers to
eSO Ehe ey Telaishs of Ui ot FORRLE St PR Br 3
SUBSTI TUTE SHEET (RULE 26) WD 2008/ 113180

Peymbmaboy therssBs  secondary pressure regul ator

conmponents allow for nmultiple regulators to be

f abri cdthegressure m@@wecqmrm,enté&@@%lﬂ& ahighrpregshepinfep?2 t #nd a low
out put pressure of the regulators to be set, and can
berasiire oatlet|22as The taypeddtstruotard dfehe pleadurey eegalarar cotnpobhent 200
first layer 204, the thickness of the |layer, the

elafigivk Brlile Stict PRs&AY B be Rghilafdivitiileithy/in®t prddSurk A€ Vary.
or 5 conbinations thereof. The pressure regul at or

O, 25 A ESRUR s 4 e, bt
glrgteq?%{ Eg?éfg%egtt %e%g r?oggﬁﬁr%}céggmﬁdggﬁégpﬁqgé{ 520 and a cap to

pressure can_vary. = Referring again to the first IayeL
2@4owipresguia Pleapipe? 14 tonhsaressurereatiateheramponsat 140 piigiedhe low
10 a nunber of features thereon. For instance, it

pipoassute pleaunt 2gtis fgmed botveasd the farsplayer 204 and ihoyesenrd lager 206.
pl enum 214 for the pressure regul ator conponent 200,

WTRE €irétheyel 004 isfoanacd) ireofd anion) @flelastisalfyodafenabéd meterial, and
the first layer 204 and the second |ayer 206. The

fighter bpN&Hallg GbuhRs HRY BBAlatol Pal0O 21O Mrb ik th@hctuation member 228
el astically deformable material, and further

OREd RO Bake cagﬁtd#g)ﬁétrﬂte gxgaé&%g.u kt’i‘ﬁﬁﬁ%kﬁ%{e}éﬁlﬁﬁémﬁeg ;E/){RHQQ not limited

the actuati via the elastica
bl e. mat eri,al ui table materi al clu

def or nm .S [ %» but .

% CRSTomeriiEial RSt iEmLRegy PP Foanst ol altjy, gliminum,

rubber, copger, copper berylliun1allq¥, al um num
stainless steel, brass, or combinations thereof. In another option, actuation of the
regulator valve 216 can be varied via a thickness of the layer 204, for example, where
layer 204 is an elastic component. The first layer 204 further provides an elastic
spring force to counteract the force from pressure in the low pressure plenum 214. In
an option, elastic stiffness of the first layer 204 determines the output pressure of the
regulator. The pressure regulator corhponent 200 further includes an actuation

member 228, where the actuation member 228 is disposed through an opening 201 of

the second layer 206.
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stainless steel, brass, or conbinations thereof. In

anot her option, actuation of the regulator valve 216
weanwshessari ed via a thickness of the |ayer 20BCT/ar008/000535

exanpl e, where |ayer 204 is an elastic conponent. The

first layer 204 further provides an elastic 20 spring

force tThecastiation acinben22§ proviles poomtpetdetuecn thavalie2 ] oand the

pressure plenum 214. In an option, elastic stiffness

of eladficallyl deFbrmhadYematéfdl cirhefirst Rger 20% 1auhRMAMPIeEHS dt@ation
of the Tregulator. The pressure regul ator conponent

quel{lblé‘rtﬁg ind1fMds lédrﬁémﬁé? tRREUBEHRED bERREE fhezs%ﬁle m%@ the first

t he actuatlon menber 228 Is disposed throug

SR 2Py éﬂ%@fﬂ\‘?ﬁeﬁ%@ S . %‘*é??&%ﬁ%n oras

act uatj on_nmne |des a contact bet

5 AP SRR Ry el B o b R[ioRIAE ATHBION RED 71228 tGp be formed
the first layer 204. In an exanple, the actuation
meintserally 28 a5 past oblexer:208e dyan optien, theaciiatipn swmbseAbissludes a
the valve 216 and the first |ayer 204, or the nenber
c asphéxe or atbely (Bigursi 7Q) didpesdd beswednahe firs dhy,er 204 dgkthedalva216.
or as 5 part of the first |layer 204. In another

O[ThiafBthert diftioACthe attugion@eRBEr 2B8neladesteprofkti®ildisposed between
integrally or as part of layer 208. In an option, the

a%y At d €81V 081 6! IRBe R pre3fitE FfthR oW p%kdxe plenum 214
o dIS &%

|gure posed between the first layer 204 and

ln other opt i I
10 oIi)sﬁl%:eF/%v& e dem& ﬁ)u press sorg g%e’er élgig‘io?cthg & apﬁrggm%f the
r 204 and the val ve 216. \WWen ure in

%)égtslweéés SrfIsAeanstibe ArtRisionJarbeTRE: ks Q@%Ht(ﬁwe 70,
pressure of the regulator, the diaphragm 220 of the
f jand thq apjuation@aerphes opens thgjwalve216.he actuati on member
228, such as the ball (Figure 7C), and the actuation
menber Sepemboptivns Y@l thea@ifionSeermbal228 pré possibleorFar festance, in an
actuation nenber 228 are possible. For instance, in an

O[JptiBA, the AGuA6i kAt mERNnEral Wik onBE Beadiaphiridin 0@ Bfanother
t he dlaphragn1220 In another 15 option, the actuator

15 Capibe 95&&9{ aoesfgﬁﬁ&go SISl Ah a0t ﬁlﬁthmlted toa
| e TherrEm

to a sprlng sprlng optionally
cqg tJ s{)reu\l/ge. " The l%afj sprmgg opnona?lyac%rtlt%%%eorg, and o Q §ltuator. In another

option, a spring member is disposed adjacent the sealing valve. In another option, the
actuator can include shape memory alloy material, allowing for further options for
actuation of the actuator. In yet another option, the actuator is a layer having a pinch
20  shape, providing a projection therefrom. The shape can also be a ball member, or
other shapes. In another option, compressible material, including, but not limited to, a
spring, is disposed on a bottom layer, such as the fourth layer 209,, and optionally in
the relaxed position places the valve in a sealing position.

Referring to the second layer 206, the second layer 206 includes a number of

25  features such as a portion of the low pressure plenum 214, and separates the low
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option, a spring nenber is disposed adjacent the
sealing valve. In another option, the actuator can

wOo p@BadEsEhape nenory all oy material, allow ngP€DICA2008/000535
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further options for actuation of the actuator. In yet

anot her option, the actuator is a |layer having a pinch

2 pressaneelenunoi4irorg the ligh jpeassure plenkay 245, dmyetnethehgptéon, the
can also be a ball nenber, or other shapes. In
anesdndrayp 206 furtheo providks ialsbalingae s 18! for ihe eégudtitongvalBi216. The
not limted to, a spring, is disposed on a bottom

| qii2d 1ayS 508 @Sink 2 phifish LR tHeAM S préSire piRfisn 905 | iR Farthey

in thé relaxed position places the valve in a sealing

posi ti.on. I t .

C &20pin Wit Blise il 28 SRS Bl Y BB, rded ayer 208
sych as ortion of the | pressure plenum 214, and
sgb‘?ﬁe&t"é“g‘l‘feﬁé‘lq rSgrigter V%E’E%?"%YTUTE SHEET (RULE 26) WD

2008/ 113180 PCT/ CA2008/ 000535 pressure plenum 214

f r om t Heregiatpr edeq 2 ¥ ssplsibmonening 34 wighin fhegegeator 200. In an

option, the second |ayer 206 further provides a
septiomghseave 21Bisffomedheithia dayen 03, sueli that the GalvgB&6 is integral
third | ayer 208 defines a portion of the high pressure

plvdthiie 2abor 208 withét ey need dpesdaitional, discietd doensomendd In another
| ayer 206 and the fourth layer 209. The third | ayer

2Q8tior, thed1heD 14 Rk %httﬁ@la'&&g}dﬁfaﬁ fals$ ENE ad fife- acﬁﬁﬁon

regul ator valve 216 seals thé opening 201 within the
requl.at 200, .| . OPf the . hs~ .0 gﬁ%

W rrilbner g?/efn i@é{ﬁeggl}gf?%t 58}3 %Vﬁ’ezIl \%/ é%@‘léa/eg £ é%lﬁg b|§?ﬁ’taes{ffr a 4,anda
with the la 8 wit t he for additional, ..

B EmEEhA L0y At Al 2. Tonfaane Hiss gnolded
formed with the |ayer 208 can al so serve as the

adhereini dhe body@discoppled with the snrigHaembgs226,for expmple a

val ve 216 includes a body 222, a seal 224, and a

s pantilgverspiieg, wiaéh allbwes foothy vake 2iago be swatd fad the closed
therein, for exanple, that is nolded therein. The

b@eyitidR % the opepdstbnbbdfrbiehs ppenyibsiiimhe the2désed fposition. The
exanple a cantilever spring, ich allows for the

X?ﬁén %%ﬁb&ozi%ecaﬂgﬁéff&xﬁédqm &%ﬁé By %hinﬁsjﬁ&hﬁitﬁg,e fagerichRing, die

osition, and fromthe op position to

| d i1 . Th i
? 8?&;@& ‘?‘%?’%lééé%néngy%a&hifﬁ{rl%ggolgﬁl naglllrdr/]%,ze??cgrg)gorr&?ng the member

cutting, dje . .. L .
liln thquyer ailowmg for a spring-like attachment within layer 208. Other options for

the spring member 226 include, but are not limited to, a deformable member such as a
ball, an elastomeric or deflectable region on layer 209, a member, such as a
deformable member below the valve 216, or as part of layer 209.

The spring member 226 and the valve 216 are disposed within the high
pressure plenum 215. A fourth layer 209 of the regulator 200 is disposed adjacent to
the third layer, and caps the outer portion of the valve 216, for example the bottom of
the valve 216, and optionally provides an inlet 221 and an outlet 223 for the regulator

200. The inlet 221 is fluidly connected with the high pressure plenum 215, and the
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cutting, deposition, printing, machining, nolding,
and/ or electroformng the nenber in the |ayer

w@bkdosmriigo f or a spring-like attachment w thi n PEHEA2008/000535
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208. O her options for the spring nmenber 226 incl ude,

but are not limted to, a deformable nmenber such as a
badutlet mflugd asimected vithohe et pressuedyplenune §il 4 rfonimstanges through ports
209, a nenber, such as a 20 def ormabl e nenber bel ow

t higspoadd/witRihGhe codlapar 206Qind|thy ird29R:r 2081 spring

menber 226 and the valve 216 are disposed within the

hi gh qfl%ﬁ%%rﬁ?lglog&lémn%gﬁthe?,rés%tr%dcl)ﬁ&e&nweﬂtf 200N Ruid, such

regul ator 200 I sposed adj acent the third

o sl As BRIl o, B i BB RpBLo2 et Réfich pressure
¢ erigdl S e d B pases raieh 15 0ped repilar yalve 216 o the

connected with the high pressure plenum 215, and the

2 4ow susse plenemsHAE TThervalye 216)is ywsndygdy thedowpressure in the low
PCT/ CA2008/ 000535 outlet is fluid connected with the

| prespurephenuen. pAethi fo R péessire plannst ZHddecresdes auppessmog, isst layer
di sposed within the second | ayer 206 and the third

| aahis déifbetel lowdrd@R 8 hptiEthe REfuafidrOmeMber 108 fulle $&d fdm the
regul at or conponent 200, fluid, such as fuel, enters

t Eggl.k%{lg)ﬁ%lg@’}l i @@sfn% lﬂfgfvzfl@@fi é idl_lgﬂ J[h%tsegt_%g 8 ?%@tslﬁﬁﬁlhé Pressure

t pressure enum 2157 e flui her

passes through the o equl at val ve 216 i nt
ok P st B2 PRt Y e AL frgps s

the.l ow pressure in the | .pressure pl epum t he.

| gwl%fne@g IAve PISS T Rlepy? 214 dreibis eough t'&?%lgga pert B Eﬁls causes
Iaggr 204 is deflected toward 229 until the actuation
miheBrst ager 2041 tp defleas @wny diom 2R9, causing the aetugiinmembe, to reopen
cl osing the val ve 216 agai nst the seat 218, and

| ithe teignigtopvelss 2@ add)stan theeycleowepags.ur e pl enum 214.
Pressure in the | ow pressure plenum 214 drops as

fluid iAy héRionedabivR St feel BY Qe M02 1kc16ied 10A6 of Motdsiltro planar
the outlet port 223. This causes the first |ayer 204

QL LUAMCER L% S 00 TR 20

iO\ég{i ﬁﬁ%? V%th%%Pl%ﬁﬂ%Ilgo iﬁg P@e%%?’v%hvgtrc%renpfoggrllt cal ls)(t: Ssne]d]tgrd' filling a
fuel reservoir. Figure 5 illustrates a cross section of an example of a check valve
component 230 having one or more featured layers 300. For instance, the featured
layers of the check valve component 230 includes three layers, such as a first layer
232, a second layer 234, and a third layer 236, where the second layer 234 is disposed
between the first layer 232 and the third layer 236. It should be noted that the
featured layers of the check valve component 230 can be formed on the same featured

layers of the other fluidic control components, including, but not limited to the

pressure regulator component, the manifold, etc.
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15 fluidic conponents, including, but not [imted to a
pressure regul at or conponent 200 and check val ve

w@orponasd . The check val ve conponent can be uB€HCA2008/000535
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filling a fuel reservoir. Figure 5 illustrates a

cross section of an exanple of a check val ve

conponefite frs0apenZ3dginameption e eidésacaprtedhd eheck yalgegomponent
For instance, the featured |ayers of the check valve

C OXR00 ML sechad layee R84l arlides eeclastymesc neutber 238, and thesthird layer

| ayer 20 232, a second layer 234, and a third | ayer

2336 W9 8H Sl PorSROORd ah WALt potR425hétemD A6 8fduldIS M€ the inlet
the first layer 232 and the third | ayer 236. It should

be v

c R Qiapl 3o U pet S35 VAL KRHEL o BT iR (EGEY 1l e

| ayers of the other. fluidic,contr C 0 S )

| Rl METbSE if Porpiired ogin e PETBAR 24D o sl fhe inle
conmponent, the manifold, etc. 25 SUBSTI TUTE SHEET .

( RIrE2496 In wmopiers theidastomersrmemb a8 forgrsd asgdeatyredn layer

| ayer 232, in an option, provides a cap to the check

vdl3de Ir emphereptior 30¢ clibternsdc orethbeny 3§ is23¢paratsl cotponent inserted
el astoneric nmenber 238, and the third layer 236 has

annitdrh datped fordvd irlages?B40L Y@ infrbért endébdirh&ietl i Rlastomeric
shoul d be noted the inlet port 240 and the outl et

p%@mgé}ég,gmlﬁ&sftwgﬁge g@elqli f_f erent featured | ayers.
The 5 el astoneric nmenber "238 i s conpressed agai nst the

inl et gor , AN I Lnl e . .
opt 1 on' ks Zar s PR e e rlyine of e RarcklsHhiuding,
feature.in |ayer 34. In another optiqn, the .

o1 ik Porlpied @Xtrek SoggmeBe FupE REC e ager. copper beryllium
inserted in to a featured fornmed in_|ayer 234. In yet
aridlonelumainmayisihiean, stainlessetepbagribici olefing gpeties pelyester, brass,
includes the entire layer. 10 Layers 232, 234 and 236
arRVhEdexéflwropopylene vinykdyoé fineriderdopblymenof cetnbigatiorsubereof.
not limted to netal, elastoneric material, plastic

I WabQfe otidRRIEY formed be ktdbipy bthinpifg, Rkdr@yitting| didicatting, deposition,
silicon, stainless steel, acrylic, olefins, epoxies,

]P%i)ﬁ%ﬁ %achkaﬁag,%mldﬁgpgp clO&HRS Y, OPLRPYS £86 1 fAVhe, 16r

I"uoride copolymer or conbinations thereof and are
8 %téihrglgfeltblyym(f)l%élgod c?%irgqr?larﬂtleﬂgl’ frovh 2{H8{oB%ric ln‘?a%glﬁal.c E%ér P98 is less

r
ng, 0S|

rigid than layers 232 and 236 so that pressurized fuel can deform layer 238 away from

the inlet 240.

During filling of a reservoir, such as a fuel reservoir, pressurized fluid such as
fuel is applied to the inlet port 240 of the check valve component 230. For example,
in filling the reservoir, the fluid manifold interacts with or can be coupled to the fuel
cell or other system components using adhesives working over comparatively large
surface areas to that the force due to internal fluidic pressures that is forcing the

components apart is easily overcome by the strength of the adhesive bond. A high
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15 printing, machining, nolding, or electrofonning.
Layer 234 can be formed, for exanple by nolding or

wer@kiingsoat erial fromelastonmeric material. LBGECA2B8/000535
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is less rigid than layers 232 and 236 so that
pressurized fuel can deform|layer 238 away from the

i rihetnal fssube camige dauhteravgedowitlaa besdthabhas,a slativelgdow tensile
fuel reservoir, pressurized fluid such as 20 fuel is
apgleh@f to the inlet port 240 of the check valve
conmponent 230. For exanple, in filling the reservoir,

the fl g}q%@l{hfefeés@&o ,Séﬂgéssfof’\ﬁétﬁbh%lg%ﬂgﬁ}% glgéé&pis%q)rés@me

the fu or other system conponent
adhesi.ves ,wor Ki ovier.. conpar.ati vel | arge, surface
s gat e ValkG oap RE upedt For SRARRIE Arisire acfivateg ofi-waf VAlive allows a

pressures that is forcing. the cqnponents art{ | s

el 91 G 85 fearBe (i BieldRGAE BPckane oaus st 4 biehgnee

A high 26 SUBSTI TUTE SHEET (RULE 26) WD 2008/113180
PGYstan2 0be/fbvoslxsel is allewerhintqthe Skiid reserapir during refueling, but does
counteracted with a bond that has a relatively | ow

t eios hllev fisdl kefigiviback outfaflthd fingl rekreveieskr anooptiongdBow o€ fuel is

for detachably coupling, such as a pressure activated

V eMhitted 30 10& DaseBut ITake Butid FeuoiDIf @SS résetvoitat Ber
one-way valve allows a 5 flow of fluid, for exanple,

fl Yésgulfiiéﬁlwitﬂﬂfep the fluid enclosure for a fuel
storage system The flow of fuel is allowed into the

fluid rgservoi ur.i ng r.efueling, but does not allow ..
fuel Ct o FERRBLERAE S61i%s HE e Pl aspOST potin B 68 Yeating
option, flow of fuel is 6 permtted to flow back, out of

t tsarfpge, for exampley aropnd theriplet partvith asealy sush s a8 oggingor gasket.
pressuri-zed with fuel. 10 An external refueling device

c divel igimredusedintataiflvid cantyobsystamm anfl theyBuidisaressyre of the fuel
surface, for exanple, around the inlet port with a
Seahmpressithasorapressible Agniter gadbreaks thEsel betsveen theatmpedsible
into the fluid control system and the fluidic

PIESIbEr And thel disidd & ver. CRMRLARA §5tidnh 8n EATRINGRSL flrdunding the
menber and breaks the seal between the conpressible

n%%?iror me toﬁ%i&%%%%%ﬁrﬁagf ??\:gessul‘igecﬁa/ﬁh BEd 1Q Rt fel BFough the

envi ronnent surroundi

refueling valve assembly and into the fuel reservoir.

When the fueling process is complete, the refueling fixture is removed from
the valve assembly, and the valve becomes closed. For example, the compressible
member decompresses, and fluidic pressure from the fuel reservoir through the fuel
outlet port exerts pressure on to the compressible member and presses the
compressible member against the outside cover. The decompression of the
compressible member and/or the fluid pressure from the reservoir creates a seal
between the compressible member and the outside cover such that fuel does not flow
past the compressible member and into the fuel inlet port. In another option, the

compressible member and/or the fluid diffusion member can be designed to
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15 exterior of the outside cover may be pressurized
with fuel to force fuel through the refueling valve

w@e@sidigo and into the fuel reservoir. When theCt/aabkiosgoos3s
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process is conplete, the refueling fixture is renoved

from the valve assenbly, and the val ve becones
cliaeatonalyrfait fahppressurdim the fipl esseivbirdecomedtoo great, or greater than
deconpresses, and fluidic pressure fromthe fue

r esgeddémmihdiabel. the fuel 20 outlet port exerts
pressure on to the conpressible nmenber and presses the

conpr esgi R HHRA! 2 AL B3blik b3l b AWM to Bl the syst
deconpress%oﬁ th%ﬁgggﬁp?éggﬁgﬁglﬁéﬁger anJ?gra?ﬁeeSysmn
fluid pressure fr he reservoir.creates eal ;.

et LRt SomBmEs Lhe e R s b e PP Eintipg gpember. o
such that fuel dpoes not flow past the co essi bl e .
eI CRHBIRGIEMPEFe aRq 2 peal megtbeb&efe. I¥EeRN oI ifst coupling
option, the 25 conpressible nenber and/or the fluid
dirhémbirand therdseendcoypheg memibghard magnetially Suggablpguch as by way
SHEET (RULE 26) WO 2008/113180 PCT/ CA2008/ 000535

i ndferfirstanadoetic fieinber ind Hsecpnd smpneaicimerhbe hhuiak attracted polarities.
reservoir becones too great, or greater than a :

PrEfengisintat 8L first cbilpldipahéifberRl it secénd ¢dbpHng member opens

coupling assenbly can be used to couple the system

Wit : s ' hi

2 B 1ol RATROREED. WA (O R oDt e
and.a.seal .nenber therebetween. The first coupling
ngﬁﬁipogﬂﬁﬂ}ﬁéaggkond coupl i ng menmber are magnetically
engagahbl e, such .as hy wa of a first etic er )
and a SEYHASAEYAK th'-lFﬁegrﬂ’é?SSWS\ﬁ% thgtffq?ig%fif‘&ts e astomeric
polarities. The en%agenent of the first couplin

mendieber 238 allpneing tb pass py thegmembir38 @pé iro the valyd plenum 282
fl ow path t herebetween. Wen the coupling nenbers are

ditherngagads at lehst alfdriidruofthé hembea?3B. i Bluklagitiedally travels from the
Referring again to Figure 5, pressure fromthe fluid

defidied 2824 Mo SdtAmE QB fort MRNRRT dikededabivard d@sdrléir, Fot &ample,
pass by the nmenber 238 and into the val ve pl enum 282

;F@foggfg% %ﬁgﬁ l?bt(tr“%lgcf L ,51‘}. %E{l ﬂ{é: Blirck O HEFOR Lri Zeruid is
removed from the inlet port 240, the elastomeric member 238 seats again against the
iniet port 240, and prevents fuel from flowing back out through the inlet port 240. In
an option, the check valve component 230 is coupled with a fluid manifold, for
example, along the third layer 236.

The fluidic control system 104 (Figure 1A) further includes one or more flow
valve components for example, to shut off fuel, and/or to direct the fuel through the
system. The flow valve component is formed on a number of featured layers, where
the featured layers have features. Similar to the check valve component, the flow

valve component can be formed on the same featured layers of the pressure regulator

component and/or the check valve component. The flow valve component can be
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pl enum 282, through the outlet port 242, and directed
toward a reservoir, for exanple, 15 through a

worenusfiedigo 120 (Figure A). Wien the source of PEECA2008/000535
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pressurized fluid is renoved fromthe inlet port 240,

the el astoneric nenber 238 seats again agai nst the

i akemted osing 240¢chanidalacematon, or higbémicabmtiidtioni fyatelede option, the
out through the inlet port 240. In an option, the

C RGKvAIPd MERnpFoRRRCiAa be adfaBiel Sisidig Rlcaitalhdthatidnf [Figuile 6 illustrates
mani fol d, for exanple, along the third |l ayer 236. 20

Tha e&%\ggl@'o‘? aft OfEARAIY %(mgﬁ #0¢ \/aﬁle%ﬁ%oﬁerﬁ‘h@ Wt BEY one or more

inclu one or nore€ val ve conponents for

exanpl o shut off fue nd/er. to dir t.n I

C RSB RO ety by Aoty BB At B g Puded it fayer
faormed on nunber qof featured |ayers, whe he

f @&t S@aoqlcg%?rs%ﬁa% Sirddayes 6L, and aionih 196t 21 et laver 264
val ve conmponent, the flow valve conponent can be )

f orowdesgreaper the flewralitenoatbonente68. dihe serongd layes 2t in an option,
regul at or 25 conponent and/or the check val ve

Cc imqhades fiéaturéhe dctivave watnvandcadosed statds fomm fdature 28 an adjacent layer.
SUBSTI TUTE SHEET (RULE 26) WO 2008/113180

PEht (FRRE8HRORBSR] 1ap&it268tifdudisiaBinted RSIB@ Guit layer. The
actuation, or a chem cal actuation. In another option,

t Iggconﬁh%)gr ¥ad Vi RO0Re ﬁ?%tﬁ?&eb)?ﬂ%&é WAk ERsing o the flow valve

el ectri actuation. Flgure 6 trates "an exanpl e

OhaPRySLTSHE TR o5 2R AR R, R PANGR 588 e,
option, the f]low val ve conponent 260 includes. a first

| gy fs: Bprzgampls, bemshal thapemempey alloy, And 621 b, giesergd by the

and a fourth layer 270. The first |ayer 264 provides .

a secopdflayer 26fs fo1 exampld. The Eanridareri2 70 poovidyser wabveoteat 272, inlet

| ayer 266, in an option, includes features to

aahd veatlez poried741206 CAndseshss 228 fos optionad aftadimenetonflad manifold
adj acent layer. For instance, the second | ayer 266

i N00 WEieSred AD! | MLMbpes Statel bveRgf buchls hehtdy 8fplied e e RAtbr 279,
| ayer 266 can be used to confrol the opening and

Clog .{H%%gg.{atotr B9 54 rﬁ%éﬁaév)’a? frotfl %1&0&9?&&%&{ 226G 0r -gQ%anlg,' diéktrical

| ayer provi des actuation for open and cl ose
tares. d.is. .for . le, f f
LA oAl ot R R o B HEA G 1AL Gl MRl oy

for exanple. The fourth |ayer 270 provides val ve
s @ldewmgor thg jagtuator 279 to curveyup and awa% from the va(ilve seat 272. In the

closed state, the actuator 279 is pressed against the valve seat 272, and seals the valve
seat 272. For instance, the shape memory alloy is allowed to cool, and return to an
undeformed state to press against the valve seat 272.

The fluidic control system 104 is formed of featured layers 300 that interact
with one another, and includes a number of components formed as a result of the
interaction of the layers 300. The components of the; fluidic control system 104,
including, but not limited to, at least one or more of a pressure regulator component, a

check valve component, or a flow valve component are each formed on one or more
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and outlet ports 274, 276, and a base 278 for optiona
attachnment to a fluid manifold 120 (Figure 1 A). In
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actuator 279, 15 and the actuator 279 is noved away
fromthe val ve seat 272. For exanple, electrica

c Ueatardd 1hyeos\8 003 ahd may ghara featged ldyes 308y &or exampie fegtoxts of the
to heat the shape nmenory alloy, allowing for the

a ré@hﬁrre%lﬂ&oi Sorfipdnéht mBy BEEn ewaimlerfodtulel fayep By as®a at least
272. In the closed state, the actuator 279 is pressed

a :e'lﬁéﬁlgﬁ?vev@ﬂc%néﬁ%d%%ﬁle Wvﬁ@@lcgﬁnfy&fenyal ve seat

I nstance, the shape nenory oy Is allowed
t [ 5. d 2 def tate.t
0 oot RRL AT B BlaPet PSRBT L1l A em
o LR acr S e 1. 58 B a5,

forned as a result of the interaction of the |ayers
30@ech nving teapwese rthe fhfidic kentfdl gysie 104 nmaledes oy lepstrong 0f the
i ncluding, but not limted to, at |east one or nore of
a fpllesimgrcompentttat Dpressunpregelator campbnenin 20k thaflow valve
conmponent, or a flow val ve conponent are each forned

OltoRiMRnétt 280 £chatd® vahldbopbtdrt 33056 Ta fireddufe réBf d8ponent 322.
2008/113180 PCT/ 008/ 000535 featured |ayers 300,

anf HiRa ﬁJH?JtS%fhﬁ%ﬂér G hdrBvelR c%%ongrﬁé SV ML Rded, apd are
features of The pressure regulator conmponent nayage
ane featuhgd Laﬁ%r 300 as the at |east one
" 8

on ghe )
¢ PRERNRILY] SPPIAAT Y For the flow val ve conponent.
Figures 7A, 7B, and 7C illustrates an exanpl e, of the

: h
f1 ui di Thedeatprse laypsy 300 figrm samppynd stRIsRuTsIOYiding fer wéggrated
for exanple featured |ayers 301, 302, 303, 304, and
3dBuidic eewitstibatiimgjudeclayers agth mmiéipkel featuies stedkadranid jeiped together.
104 includes at |east one of the follow ng
C (e deatuites of the feamed 1ayersc300l callectivebynfoarn daiictidfl, contpenents. The
fl ow val ve conmponent 260, a charge val ve conponent

34 erPEanoeRhEHIA 6 AP t&halGRASRRIE Wr tRZAanitdld ShPalkslbdmtegrated
not'ed that one or nore of the components can be

[ opft J Y nG0r j
35BS G O B3R AT i O o
Stc[)rlilt%tlu%rtﬁ%ugﬂ (r)r}{lllt%ler:] yferosrfoﬁrrllxtng %rc%}u%gt through the layers, and can

interface with components such as fuel reservoir and the fuel cell.

The layers can be formed and assembled as an array of parts held together on a
larger sheet. The layers are made with various processes such as, but not limited to,
etching, stamping, laser cutting die cutting, deposition, printing, machining, molding
or electroforming, allowing for ease of manufacture of a large number of components.
For example, sub systems can be assembled at the same time, and then removed from
an array of several of the same or similar sub systems. Multiple components can be
built next to each other on the same layer. Furthermore, multiple assemblies of

components can be built concurrently from the same sheet of material forming the
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fluidic circuits that include layers with nultiple
features stacked and joined together. The features of

wo bh@sfieasur ed | ayers 300 col |l ectively form fune€t/on2008/000535
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conmponents. The |ayers can be nounted on an external

mani fold, or the manifold can also be integrated 15 as
padyter,cihd ttiem duayetrte tnake individnal. fluid sy seonasrplte, lapeys tarosesheld and
of the layered structure can continue through

MybdiePlogethay R exdr@plB] il nat [eANE ol uding ondbr hoR Jf @yefoSowing
and can interface wth conponents such as fuel

L4 t ; . . . .
AL DRI T L BRI
T Y

stanpi ng, laser cutting die cutting, deposjtjon, )

D ﬂomm&@dheﬁﬁwrrﬂth@,bo gdirgentyso thatlayers can {aq i:;@fded without the
allowi ng for ease of manufacture of a |arge nunber of

c Gmptionaltcompofients, dheaenuiduit charinelsyer ports alserbeing bosndedrbinaafurther
at the sane tine, and then renoved from an array of

S @peod thodnet drencra featared fayetsl iacludeibarayisfieatures, Meh tas,(Hue not
conmponents can be built next to each other on the

S §§Rted Y, PhysiCA'HaRSer SRR as M td, Bl Recasseeamd/ drhemicalbarriers that
conponents can be built concurrently fromthe sane

s ' f ' . .
(RS by s Rl AT roud b A sy vl il
tgge;)n CL%t .out to make individual fluid systens. The

| 35P8} e WRCHU) '§29RY  seal ed toget her for exanpl e,

but not limted to, using one_or nore.of the follown

t echni diiedayegdtmgtureys meade smal oraper{gbriqatigp fsghnelggigs.gd/or

di ffusi on bodi ng, welding, or soldering. The |ayers

i mieno falpridating tachudlogies cancbeosmptloyes togmetlusg and gisemble the layers.
allowing for 5 fl owi ng adhesi ves or other bondi ng
aFeninstagee, phatksseaf@psodigingmdion askechbling kteUbydrinclude, but are not
functional conmponents, the conduit channels, or ports

ali30tel 8, MHicRAMG& hpplichtBn prddefiRE, or @REMRA) vApBL dGIRitdh for
nore featured | ayers include barrier features, such

??%rélggé, a H%gk, alnh 'H.)l'io%gecf /% ﬁxjag??s %@cl:h téﬂiﬁé. SInSidﬁEiél)?l;c’mateﬁals for

or recesses an em ca arrrers t

SR R RSP S R PTG R 8 R . s,

function I‘e.(I‘Ji ons. o
polydimethylsiloxiane, parylene, or combinations thereof.

The layers are small and planar. For example, the thickness of the layer is
about 10 — 500 micron. The layer is highly planar such that a width of a planar portion
of the layer is greater than thirty times the thickness of the layer. In another option,
the width of the layer is greater than three times the thickness of the layer. It should
be noted other ranges are possible.

When the layers are placed adjacent to one another, the layers are adapted to
operatively interact together. It should be noted that one or more of the components

can be replaced with an array of smaller components. For example, an individual
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The [ ayered structure is made small, nano-fabrication
technol ogi es, and/or mcro fabrication technol ogi es

weanwshes1ienpl oyed to produce and assenbl e t he | BEBLCA2008/000535
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For instance, processes for producing and/or

assenbling the layers include, but are not Iimted

t aegulator odd be wplaagpwith atrégatpr goezwest argyy. dhe mégddtor array may
vapor deposition for 15 form ng a nmask, and foll owed
bypravigé @ ¢afise Bléhntaysteint N sogne dfith@sidayt may fain@tfefdt@dnsand yet the
for wuse in fabricating the thin |layered structure

i i o D it ad 1 . .
pgkﬁ;t??lﬁ%tsﬁ%f%n&% th ofiaRd If Rurthe} 4dde@Bes the ability to distribute

oxl ane, paryl ene, or conbinations
BRSSP o ST e o
The | ayer is highly, planar such.that. .dth aof a
I &F Yo raspair o edype tsﬁ%eSICSWH bygogr i EELN S y

times the thickness of the Igyer. I n_anot her option,
t he wi dPtne exampireof] thy eompenegisdatmaed byntha featured layersancludgs a

thi ckness of the layer. It should be noted other
I gnepsareacgul atos sorbpanent/n Rehtmrdsaylscls famepgptiarsed the pressure
adj acent to one another, the |ayers are adapted to

O dhtoY EdipdiRh€Z(CHre FarfRE baayerd 361N 302,308 card304d Rolp@kample,
one or nore of the conponents 25 can be replaced with

a - .
s PR ARG BOSTEPls W1.at sta porion

g g e T T
requl.ator array prqvigde a failure. tol erant

s A fhdnformed gp fyer 03 b ﬁ}erﬁsepw pafis gt PR BV 04arkhe
yet the overall systemcan continue to operate. It

f feathuss arefdrraeberstheyarieusi lryary 30 b 3925303, pad 204, ppd thejlayers are

an effective way, for instance the regulator array can
beébralight tdgethes doi exatipte, thedhyers arel disposed adidcenete@ne anothem and are
reduce i ssues caused by poor fuel distribution. One

eXopiiBhAlyJbinkhe TES AR Thierdc® Withdedtlirek B8 theediii/ @ Gther featured
| ayers includes a pressure regulator conponent 200.

OB R YRS S RSN s o

2 BPe 3R, e TRl ARG fn

2 lgy%rrg éOolrj 302, 303, and 304 such that features of one component share a layer with
features of another component, as further discussed below. For example, the features
and resulting functional components are co-planar.

During operation of the fluidic control system 104, fluid such as fuel enters the
regulator 200 through an inlet port 221 and enters the high pressure plenum 215. The
high pressure plenum 215 surrounds the regulator valve 216 and spring member 226,
such as three elastic members, hold the valve 216 closed against the valve seat unless

the valve is acted upon by the actuation member 228, such as the actuator ball. When

the pressure in the low pressure plenum 214 is below the designed output pressure of
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10 of the valve 216 is fornmed on | ayer 302, at |east a
portion of the | ow pressure plenum 214 is forned on

wo 200811888, and the di aphragm 220 i s forned onPCEHEAR08/000535
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304. The features are formed on the various |ayers
301, 302, 303, and 304, and the layers are Dbrought
t apeidgelatorf the dayphrghe220 presseayeist dreactiad posetchber 228, which in
adj acent to one another, and are optionally joined.

ThEm GRh4HHE Sedulits Rle 6. WheRihdhaRe QN6 i1 th@BPerOposition, fluid
ot her featured 15 | ayers and collectively forma

f ' gﬂ;gp t n%ﬁ?lss“& gg‘ylé

c% ﬁ%%sg@? ﬂ cfg . &:11 ﬁ@rth%:g}l% ﬁé;s%tnrseq)gean e f o'(r%}rlr% 0 I%%ﬂée plenum
var.ious. |l ayer.s,. includin | ayer 01, 30 03, .and

s SR E G i iEas BchsdRhg s dreieetiar d°eq Efpen o
wth features of anather conponent, as further
dialewdbe Bt walvedl6dx slopt-e, the features and

resulting functional conponents are co-planar. 20

Dur i ng Thwedhuad leavesahe tdgulatdrZi0Qitkrougnan epeningsidrand@aters the flow
fluid such as fuel enters the regulator 200 through
arvaivelpidnupn332 ¢¥2he 806 vahleospohent 37Qh The 8s®wabveploaiponent has
215. The high pressure plenum 215 surrounds the

I §E4#nRL Bh dMRIMR fekkEre@ N e RRNAI1IBRIVBR fofm & fundiiémhl @mponent,
three el astic nenbers, "hold the val ve 216 cl osed

g%ﬁ%lﬂac‘stthé pswv\ai%ecoﬁg@heﬁn 'é@g flow ﬂﬁ%e;&%l#%nka ACHRLURBR, is

€ actuation nerber 2 Suc e actuator

ball.. Wien 25 the pgre re inthe. lo essure pl.enu

2 Similas W HeSREYEr WALs gRe JIguP Y b tiel bemgrctiated upon by an
SUBSTI. TUTE SHEET (RULE 26) WO 2008/113180 .
Petuetigromemberii$ss ip e regdatorvave 21 hdbaflownalygsrmponent is -
presses agai nst the actuation nmenber 228, which in

t wpenadpeitisa pingpressgd hgetingt theaflove valye corvipenent theoughl the oaties port
is in the open position, fluid such as fuel can flow

f 39m The ot pof 368 Shil Be phreectad 2015 filedcell T2 (Fogurp 1 A3 S0r €xample,
pl enum 214 until the desired pressure is reached and

tnﬁigh@gmmaggbga%ﬁgﬁAﬁcts enough to 5 allow the
regul ator valve 216 to close. The fluid | eaves the

regul abgy 200 LINNIHAANL PRRN Mo B30 AN EREE Tl Hfturcs

flow valve enum ow val ve conpo

st QR PiFe oL P e R0 B8 (BB IS 1Pl form

functional component, =
functional component, as shown in Figure 7C. The charge valve component 340
includes a spring member 342 of featured layer 302, such as a rubber member,
pressed sealingly against the charge port 344 of featured layer 303. When charging
pressure is applied to the charge port 344, the spring member 342 is deformed away
from the charge port 344 by the charge pressure allowing gas to flow by and enter the
port 346 of featured layer 301. The port 346 is optionally fluidly connected to the
fuel reservoir 108 (FigurellA).

Another component that can be made using a number of different featured

layers 300 includes a pressure relief component 350. The pressure relief component
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such as the flow val ve conponent. The flow val ve
conponent, in this exanple, is 10 simlar to the

wo e@aliailier val ve 216. However, rather than bei PQI/CA2008/000535
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actuated upon by an actuation nmenber 228 as in the

regul ator valve 216, the flow val ve conponent is
opitedcindédn spripigmenites 362 ofifpatunad lay&re3(2) swh\aalavebber member,
conmponent through the outlet port 334. The outl et

POkt 23l agaifsteporOIvASTifEMurcd 1avet 361, T i% orl 924 is Fhedly @onnected
IA), for exanple, via a manifold 120 (Figure 1 A).

g tﬁé‘ﬁ{pﬂt%sé’r%fﬁog %qoﬂg and Qv 1R 51r? RSy g ks ceeds a

havi ng tTeatures one or nore ers

300 | eract. and col | f.orm.a nct j,qn

Bt L by BnE e % ﬁwﬁgwaé%&g?“l Bt 354 by
conponent 340 i ncl udes a spr
f B aresere gy Biel spervois (B, L& allpys ﬁ%% FFB‘é‘ras %1% 8w by, pass
sealingly against the charge port 344 of featured
! sheugBoers Trawd b deagimng layerepitas 304, and sniapibripet 360 of fratured
charge port 344, the spring nenber 342 is deforned
aviayer 3006 pwhich exkduats ge theaitrosphéreb Vin tah @ ptibia nthxeregulags 0@, the
allowing gas to flow by and enter the port 346 of

f edhatelAlVea%aipoRéhk-340 'HdRRE preStie tediePESrhunaht 350f dokintinicate

connect ed to the fuel reservoir 108 (Figure IA).

o RIS ARSI G M BRRA U, Bt oion
reI [ %f! co %—[I’E%?’e’(l?ﬁﬁ_‘ﬁ @\%Ee reldf%,la%@qgeoggrps can be

PCT/Cﬁ2008/000535 350 |ncludes a spring nenber 352 of

f ecmbinsg intpfeyerprarts, s4gBRs Q8¢ BOTtybher menber, t hat

seal s against a port 354 of featured |ayer 301. The

port 35Zgurss 8Auind I8 ilusiratcareekample ofibe flyedic eerdral gysitgm 104
108 (Figure I A) and when the reservoir pressure is
exforaetboffeatnfeddafess Dd0adiudilgifestutebe The fdangediagtre 308 52n be
is deformed away fromthe port 354 by 5 the pressure

| FobH&d b)r @aﬁﬁfu‘é Qchnib&s, sudh &, Bhtlevamited td étHl'uﬂ% SiéHing Stamping,

fuel to OMIby, pass through ports forned

Qs{ew aa{g Eﬁtlégglepg’ﬁé %Hﬂl txﬁ:{ch_ﬂgﬁ% %ﬂfl&m%b Eé;cFrgforming,

ured -layer StS
I &h opt Ia)(f) of feagne'esrc%g %e tr(r)nredzocr)loeach Itjeea'cured layer, and an array of

functional components can be formed by bringing the layers together. In an example,
a second featured layer is stacked on the first featured layers, and the array of
functional components is formed. Optionally, the second featured layer is joined with
the first featured layer with various techniques such as, but not limited to, thermal
bonding, adhesive boding, soldering, welding, ultrasonic welding, diffusion bonding,
heat sealing, etc.

The featured layers 300 include features therein or thereon which form

portions of a component of the fluidic control system. Examples of components of
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charge val ve conponent 340, and the pressure relief
conponent 350 communicate wth the fuel reservoir 108

waeepanaiied y t hrough ports 221, 346, 354. |n anpCTE€A2008/000535
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option, 10 an additional manifold |ayer bel ow | ayer
301 can be added, and the ports can be conbined into
f ethe flupdor ¢anprob systena$0binelude atchedki ylvesoniynemtd? 38@Ba primary
illustrate an exanple of the fluidic control system

1Gdgulhtor DEXarf atfl@at oeedcdrbaey @gulatdr 20zl udi ng feat ures.
The featured | ayers 300 can be fornmed by various

techni OHRSrinsdG |3nél§ecog&‘z{ry RQJuldibidh 8D 117GhaQF GiMiN structure, in an
etchlng, stanping, 15 laSer cutting, die cutting,

el o@?? . ?Qa%rep ththI f'tac pﬁ? gnls Bf i 8}:&?1.[1:9 'r%?xlat&r com%onents 212,217

orn1ng, rray eat
for e a d an arra .
£ (AL TrBRAn Lo poTin 0.0 158 308, REECTYAHE R Rastion of the
| ayers together. In an exanple a second featured

| dyeh priessuze plemerd intormpd on jayer 3¢1e at leas @ pogjsraf theywalve RS and
array of functional conponents is forned. Optionally,

t heersler @26 afecfateddn layge303, st least agdrtitint df tRdlomhpre§suresplenum
featured layer with various techni ques such as, but

Nak14lis forined oh Payet BEI, AR thealisphirapgn 220 hebin&l HOyed304. The
soldering wel di ng, ultrasonic wel ding, diffusion

;f@eg’hxgg are BRALd SeAeVaHouShfers ?6‘13 30823 (4" Qﬁjd k(%/ &h& theQ8yers are

clude features therein or t hereon’ which form
EsEDeBlheE SETRERTE theeved s il E&ﬁéﬁfﬂ?éﬁ@&@ and are
Q08/ PCT/ C‘A2008/ 00535 th fI ui
&@tl%qﬂzygyg@inf Bodealiies iEch niltdeainga o o si fayers and
230, a primary regulator 212 and at | east one
s selentively foeg alfarcsionalicompprentosichas {heamessyrecegitlatoy components

regul ators 212, 217 have simlar structure, in an

oXIRoHL.7. Fﬁmtpncssere\mbgu'lhtof compqentsi2dRs2 16Fare bpticmaﬁy so+pdanar.
regul at or conponents 212, 217 5 are forned on |ayers

301, 30%e cREck valitcobilsbneMOI3 08X Rl of flatiréafdimad on, in or
portion of the high pressure plenumis forned on |ayer

3Qspoddd cl ﬁlttl f i@QtruI'édq é?§ 3(§d1 el"ﬁ’éaéh\é@k 3&1166 BSporFRIPSRy gan be

med o

226 are ayer 2, | east portlon of the

| e Phof e ng aq‘Jugl e&8rvoir of the fuel cell. Featured layer 303, in an option,
provides a cap 391 to the check valve component 230. The featured layer 302
includes an elastomeric member, and the third featured layer 301 has an inlet port 240
and an outlet port 242 therein. It should be noted the inlet port 240 and the outlet port
242 can be formed on different featured layers. The elastomeric member is
compressed against the inlet port 240, and seals the inlet port 240.

During filling of a fluid, for example fueling of a fuel cell, pressurized fluid

such as fuel is-applied to the inlet port 240 of the check valve compenent 230. The

pressure from the fluid deflects the elastomeric member allowing fluid to pass by the

member and into the valve plenum that surrounds at least a portion of the member.
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214 is fornmed on layer 303, and the diaphragm 220 is
formed on | ayer 304. The features are forned on the

wo a0080uH80 ayers 301, 302, 303, and 304, and theCT/ax2008/000535
are 10 brought together, for exanple, the layers are
di sposed adj acent to one another, and are optionally
j diloigchptidhalyf tesvelsrfesm ithet derant, thiouph fheatutieegoro?d X ahd directed
featured layers and collectively forma functiona

C apRarie eserSoie foP&kahipte, mlﬁreﬁ%ma hahHoMdl IROQFi g TDA)) EWhen filling is
212, 217. The pressure regul ator conmponents 212, 217

ggcgnfbrsfét%,%@el Mo@@"@{n%ﬁﬁ)@r se}%ﬁa&eﬁgﬁ%e YRLMRrCATPREHEvents fluid

ormed o eat ures on, 1 n or 15 di sposed
on. nultiple featured ers 30Q.,,Fh heck val v
c oI byt R B e AT PO 240, Y G e Feck vave
reservoir Qqf the el. cell,. Fea ed | ayer 303, jin_.an
5 opompRnent 2R chuple vitfpe By il TerEltr PRk the feafired layer
conponent 230. The featured |layer 302 includes an
el3dt omeric menber, and the third featured |ayer 301
has an inlet port 240 and an outlet port 242 therein.

It shoRefetiagnoFrdrd e systemt lapmrt bf 2 4didie corttiod systdnh €04 is
port 20 242 can be formed on different featured

| au@dtfated TR £ GHHOAME KGidiEEdRI0] byistert Q0P IRRERS oI Msie of a fuel
the inlet port 240, and seals the inlet port 240.

P&é@@gré% 1n|.lét hD8, Llnefi (I%\W? Porpgél{egﬁgﬁﬂg?‘??sgfﬁ%lsbl@&icﬁlf vatve d206, an

, pressurize u uel 1s applie

t inl 240 of heck .val .

1o et e B84 b BBl e PRI R) U SRRTBS rgure 1)
R S o et Ot B fea o, e
| east a portion of the menber. 35 SUBSTI TUTE SHEET
( RutlBysten 1 fagiog opticuadly inrdrdesoonssapozds to fieragervoir 108

optionally travels fromthe plenum through the outl et
paFigugAPA).and directed toward a reservoir, for
exanpl e, through a manifold 120 (Figure 1 A). Wen

fi 111 NnOrHeS1uidie Bhhted] By stéhl & 08 lopHbRAIE ihSlude P Riasts@ ipbessure
agai nst the inlet port 240, and prevents fluid rom

5 R B E IRAER S Re Pr t
Y\g()&p%n%% %bg inCTu .eg gé lgést fogé pgr)ﬁa Il)rESSurae! r%ggla{orr] gorLng{e%{ 5 ij Ina
further option, the at least one pressure regulator component 200 includes at least one
primary pressure regulator component 212 and/or at least one secondary pressure
regulator cdmponent 217. In an option, the fluidic control system 104, includes
20  multiple pressure regulator components 200 such as multiple secondary pressure
regulator componenfs 217, or an array of secondary pressure regulator components
217 alone or in combination with the primary pressure regulator component.
When the fuel cell fed by the system is able to tolerate wide variations in inlet
pressure, or when the difference between the fluid storage pressure, such as fuel

25  storage pressure, and the demanded delivery pressure is low, a primary pressure
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Referring to Figure 9, a systemlayout of a fluidic
control system 104 is illustrated. In an option, the

wo basdiziscont rol system 104 incl udes one or nOPET/OA2@8/000535
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fuel refueling inlet 202, a check val ve conponent

204, a pressure selection valve 206, an 10 on/off

v akgdatdp Bompoidhn suchnasaidinge, peibary prassues esgolator dompolnent, may be
fuel cell 102 (Figure IA). The on/off valve 208 turns

ofdsed.NWHeH The MbPRIDfell by tﬁeesfyét@ﬁi is 6Rdble fy/®leRat widd VeridEidns in
off. The fuel system 104 further optionally includes

a Chy :

THECRRET e uehyt o Rl WEL ol G b33k Sy

| east. .one pressure 15 regul ator conponent 200. In an
eXSPRES the at |east one pressure regul ator

conponent 200 includes at |east one primr ressure

r egul atgie REGRASY RESTEure egulater QmRopFRa L stsps ¥ft?Pi’,feStSH@ dopwn for the
| east one pressure regul ator conponent 200 includes at

| sasndaryepregsniernagylator esrspensnt 244 | Burther, dempromanytpressare regulator
and/ or at | east one secondary pressure regulator

C aspponet 222 fedukes tha effpitiod fluctubting fudl saveio ptassire on the output
system 104, includes 20 nultiple pressure regul ator

C ITRIRNRBSRIadPPreSstied redflatby cbmPbSentEZIOM CRHeYpridh £ PrsSure regulator
regul at or conponents 217, or an array of seconhdary

ggc% %ﬁfu?nt h§s %@Lh%[Sﬁé&ﬁ&m@sﬁre édflafdt Qé}ﬁa(?}fegj% g1r7, and/or the two
0]

mrnat on~w e pri‘nary pressure re

conmponent . en the fuel cell fed b he S J

o B Socgpd s e iome B 1 P 5o gt LBt output
or when the difference between the fluid storage

prsessyres Indtiysicopligyration, pge of tie aepulaiprsLan peovidglopyeg pressure for
demanded delivery pressure is low, a primary pressure
36vhesBStueTesliHs SHRETYyRipeRtie6) whils 2008 taBp®@@ide a higher pressure
PCT/ CA2008/ 000535 regul ator conponent, such as a

Siwi@nehe filel €81F iy aptivs opedatingg UThis Opticwegndessnitendedyo inelude
used. When the fuel cell fed by the systemis unable

t QnliRpR A sSurts Afied & LidbbRASYIE ranBE 88 Sptring MEd&F R Tuel cells,
104 can be configured with both prinmary and secondary

LT 1%y RS 3 ey o PR
such as gas purging, water management etc. Using multiple secondary pressure
regulator components allows for digital selection of the operating pressures, and
eliminates a need for a continuously variable pressure regulation system.

In an option, the pressure selection valve 206 controls flow to the higher
pressure secondary regulator 217 and controls the pressure of the linked output of the
multiple secondary regulators 217. If the pressure selection valve 206 is off, the
output of the secondary pressure regulator components 217 is at the lower pressure,
while if the valve 206 is open, the output will be at the higher pressure. In an option,

one or both of the secondary regulators 217 are pilot pressure controlled from the fuel

pressure at the fuel cell 102 (Figure 1A). This allows for the fuel pressure at the fuel
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secondary pressure regul ator conmponent 217. Further,
the primary pressure regulator conponent 212 reduces

wo b@saifiect of fluctuating fuel reservoir presBCr/€ARIN8/000535
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the output of the secondary pressure regul ator

conponents 217. The primary pressure regul ator

c ae]) om empai? téhstand unhffectet by passurglossesun eherfeejuloaduits between the
conmponent 217, and/or the two 10 or nore secondary

Prregaatos 200Gul MofueLAMPIAgRigareA).can be set to
different output pressures. -In this configuration,

ahon 1 A oA ASS o0 RO R SR BT e iuded n

oo MG BLRSBE P R SRl Rl SR o el BBon AR regutators
extended to include nultiple pressures tuned to . .

s @56&1&1 egelMhang iR gunaressiye SEes g Yabtsowou! epphle figispl pressure
cells, 15 including the nodul ati on of pressures for
arsontrolavhers thepreseiuie can he dreneased dndrdecreases indugspmenys.ghbe

purgi ng, water nanagenent etc. Using nultiple

s ecgiiatars\? 1 e geuwnay wonjditahbave diffecng outputiplessuse. f or

digital selection of the operating pressures, and

el i M natheFud cBR Pebshik iPeaidNfddrHaekl Biryughotht abhdRitHaER §he
regul ati on system 1In an option, the pressure

S o h .
RIS 0 NP RSB Bl it ARy, 4 et
pressure of the |inked output of .the | i pl .
RO RIS g bR g hpfical pOer (i e By e forpeuation of
valve 206 is off, the output of the secondary )
pralves e todhsimattiple sagsso flsvfﬁaélomfmi fgle AYSt¢rH o PRsRale With a
pressure, while if the valve 206 is_open, the output
winhihinhm of extemah¢ngrgsr inputes fua furthenoptiong gei pyessuregpgulapr

both of the secondary regulators 217 are pil ot

p cempoiientCaantbeahddedit theaamie hend fieh aXngie estofdapdred material, it is
fuel cell 102 (Figure 1 A). This allows for the fuel

\F;\B@%?ME € Rdveta@ndlé! Bllet f&ellineSHBRPlelied HatrlebrhporidetsEn b nultiple
2008/ 113180 PCT/ CA2008/ 000535 cell to remain

c%gg&gnt, unaf fected by pressure losses in the fuel
condui'ts between the regulators 200 and the fuel cell

seconal syl o Syt BRRMBIN Mg st SoHge are as follows.

fluidic control system 104, . For examtaﬂ e,.apn array_of,
pgpé}qs@pc% &t g eRtap, Fl@gmtb@cbmgludes a method for forming & fluidic control

system, including forming at least one first feature on one or more featured layers,
forming at least one second feature on any of the one or more featured layers, and
interactively associating the at least one first feature with the at least one second
feature and forming at least one functional component. In an option, the method
includes interactively associating the at least one first feature with the at least one
second feature includes stacking the one or more featured layers, where forming the at

least one first feature or the at least one second feature includes etching, stamping,
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5 217 with each having its own pressure sel ection
val ve woul d enable digital pressure control where the

wW@e@s4au¥ie0 can be i ncreased and decreased in i NPCEOANIS/000535
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The regulators 217 in the array woul d each have

differing output pressure. The fuel cell pressure is

edasel yutting, diaciktihg rdepoitid) eriotmg) umadchbang moddinp.eor electroforming
physi cal |ocation of the pressure regul ator

C QIR drbthe €l bf neratkhtiredtlagersinr egul ated 10 gas

pressure can be used to provide nechani cal power into

the sysghemfRd: oﬁﬁ&rﬂﬁ,%fu‘ﬁpﬁ Qf 1eadt ¥n¥ inctibfal cBmipBfent includtes

mul ti pl e stages. is alfTows tfor the systemto operate

wigh .a mni num of ternal ener hnputs. 1n a_f h
ogbiite Cpnar BitecetF KR e Rl iBh Eprorgng atJdhs 8 check
at the sane ti froma single sheet of |ayered , .

merebiei cempopgnt; at C35HYY; fﬁl"é velge ﬁ%lveoraen&iaﬁbqa% 9nf cepduit component,
feeding multiple regulator conponents with nmultiple 15

opr¢ssurs religfichmpendnyror agherwial relif cgraponenk i Inget #nother option,
above-descri bed device are as follows. For instance,

i fomming (the 2 east dre featireddayen diohdies famieg thecht feast dnerferdtmgd layer
a fluidic control system including formng at | east

O nfetd1 S&f JBBSerR: MkeANEpIALLIIRbBer] 85pef, @8pped YeryHlium alloy,
formng at | east one second feature on any of the one

orahﬂHi'hﬁm; s§ gteél?%{ﬁ'gﬁc, sAn Afefifdt ?ﬁcﬁﬁés‘, %&%é’stt?{, ‘tt)rﬁses, gtVDF’

assocl atrng the at’least one first featur

| east,one second . f.eature and fornm ng at .l.east ane

£ SRR RIS fiorié seprtier B Srapifisips Wfeof. The

i ncludes interactively associating.th t |east one

¢ fpagurel dayietican e sealedh ©ster, avhere SARNE G Jeperes dayeti gcludes one
i ncludes stacking the one or nore featured | ayers, )

wioe noré of gluing, adhesize bprding, thermal benting, diffusien bnding; avelding,

| east one second feature includes etching, stanping,

38old&tiSiHe Teafbre ST togRthér it @pmbinafionSthtsfl 80
PCT/ CA2008/ 000535 | aser cutting, die cutting,

deposi trh QB anBtHePbptitsh, a MRENIAbMperatBl disffdemGhicludes fluidically
el ectroformng a feature on the one or nore featured

! %Xlgélfhgné it chb{dIE iRt ¢ lﬁgi’c C%H{IS’P sﬁ‘lgteﬂlt, tHeGRRdic QBftrol system

functi al conponent I ncludes or ng one or nore O

atri]lé(‘!llgfﬁgé Bt Gast Bne Rincticnal E%Lgﬁe%{, W0 OF fHoTe! Ire’atu%t:d fa?réarg thaving

(0]
features, and features of any of the two or more featured layers interactively form the
at least one functional component, where the method further includes transferring
fluid from the fluid enclosure to the fluidic control system. The method optionally
includes transferring via a strain relieving interface, and/or transferring fluid from the
fluid enclosure to the fluidic control system includes transferring fluid from a fuel
cartridge, and/or transferring fluid to at least one fuel cell. In yet a further option,
transferring fluid from the fluid enclosure includes transferring fluid via a fluid

manifold to the at least one fuel cell., and/or transferring fluid from a fluid plenum of

a fuel cell via a fluid manifold to the fluid control system. In a further option, the
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5 val ve conponent, at |east one flow val ve conponent,
at | east one conduit conponent, pressure relief

w@eosgonEsd, or a thermal relief conmponent. |n BE&L/CA2008/000535

10-

15

20

anot her option, formng the at |east one featured

| ayer includes formng the at | east one featured | ayer
offluie isattansfetred basidamer flvid fiawwethroaigh agtaibaclcchanbéderf the fluid
copper, copper berylliumalloy, alum num stainless
stgalifol@crylic, silicon, olefins, epoxies, polyester,
brass, PVDF, 10 hexaf !l uoropropyl ene vinyl dyne fl uoride

copol yrigf, rﬁ{)tlé&cggm[hggsétﬁﬁﬁll% Iehr%[u% \/\%1 ﬂul-ﬁﬂecou{pﬁﬁ% H{e%ldlc control

Iayers ca oget ere sea

f eat d..l d f

¥ Lt R R T @%@wn%qmwl

wel di ng sol dering the featured | ayers et her or

c éafﬁmawﬂbwg chrge geKt Inqlyes dhuicly Geypdine dhy 1(11& ic confrpl ysigm with

of operating a systemincludes fluidically 15

c dhpetiangy port viaiadlusholapdelde with a fluidic control

system the fluidic control system including at |east

one f urdieifluidit comtrgansern,is 4 Vayered stroctaref wldre feathirbsyfthes various
having features, and features of any of the two or

MOAyRrd Rfdrabt e&ladcaﬁﬂl& fudeB6RAbE e hhidio eoRtkd1 8ystéth, dueRSS, but not
one functional conponent, where the nethod ?urther

gﬁlltl F&qg,ld the BRIBRS 010 reis}'l}{éé'trgﬁgﬁ@gb&ﬁg ot Iag:gtgl CLAR nponcn.
lehy %geeé%fhé?%% B8 A DR i T B sl et

encl osure to the fluidic.control syst em i ncl udes
t rehlient distoption of dluidsefpr dnstanse in pugre fluyicappliations. The small

transferring fluid to at |east one fuel cell. In yet a
f wealtref the pasicorallowsrfansilsiplé idgntidalicempensnistth befnclud¢d, providing
encl osure includes transferring fluid via a fluid

meod ihorleabet @elidbilitatant d@Rtiomal dlekibdlitycel | ., and/ or
transferring fluid froma fluid plenumof 25 a fuel

cel I VigR dekétiflion®Tisb@t emboditdeatsf Ifthdlin St onOtefér¥sdedisls been
In a further option, the 39 SUBSTI TUTE SHEET RULE

2E%ans F@ggg@g&g%gﬂ«g@g%@@&% (it et nd @‘evé‘% Lo shov,
o Rt At PRl o R ARRR e practced.

cont r ol
In the drawings, like numerals describe substantially similar components throughout

the several views. These embodiments are described in sufficient detail to enable
those skilled in the art to practice the invention. Other embodiments may be utilized
and structural, logical, and electrical changes may be made without departing from the
scope of the invention. The following detailed description is not to be taken in a
limiting sense, and the scope of the invention is defined only by the appended claims,

along with the full scope of equivalents to which such claims are entitled.
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systemw th a charge port, where optionally, fluidly
coupling the fluidic control 5 systemw th the charge

wW@ooos/113180 udes fluidly coupling the fluidic coPtT/0A2008/000535

10

15

20

25

systemwith the charge port via a fluid nmanifold. The
fluidic control systemis a |ayered structure where
f eWhatrieslanhed 8e vari ous |ayers interact to acconplish
functions for the fluidic control system such as, but
not limted to, the functions of a pressure regul ator
conmponent, a check val ve conponent, 10 a flow valve

colr_rpone&?]%mﬁ@ oﬁ g)}éltéiingﬂﬁgﬁ' %uThe fluidic control

systemoffers |C|ent tion of fluids, for

instance,in m i di c_applications. The small
scal e oq?kiaﬁt oqeg{”écrugnéﬁogl\%m%gr nul tiple identical
conmponents to b ELhuded provi di n? for increased
rel i abit™otqy “&Hﬁl ayerghayingeatiesand | n t he
description of sonme enbodi nents of the invention,
r ef er erfegtuteaof buseof tha Svaraxi@oredfeatieeddaysninigigitiiy collectively form
drawi ngs that forma part hereof, and in which are
s hhen, leasb ynenimpcitidnal térmpdreat.i on, speci fic enbodi nents
of the invention that may be practiced. 1In the
draw ngs, |ike nunerals describe substantially simlar
conponent s t hroughout the several views. These
epodi "R REC ﬁJtF(ﬁ %gét h&né&' b Ligine R wHGER ane 59 more of the
enabl e those sk e art to pract| ce

%}5 ? eanS nts be utilized 20 and
stF e %?ferSIIDS]S‘ eyt %r?& &P QEYs ical changes may be
made wi t hout departing fromthe scope of the
invention. The follow ng detail ed description is not
to be taken in a limting sense, and the scope of the
i vent ihe fluidid epntrad gysiemyas mmﬂeﬁen elpive ﬂqd@heremaﬁm&amred layers
along with the full scope of equivalents to which such
Clage iisflid eomniunidatich with onSelR$A¢rTUTE SHEET (RULE 26) WO
2008/ 113180 PCT/ CA2008/ 000535 What is clained is: 1.
A fluidic control systemconprising: at |east one
functional conponent; 5 two or nore featured | ayers

hayi ng /Ra{u{§ig Sont] sttem as recited in claim 1, further comprising at least two

functional components, features of any of the two or more featured layers collectively

form the at least two functional components.

5. The fluidic control system as recited in claim 2, wherein the functional

components are co-planar with each other.

6. The fluidic control system as recited in claim 3, wherein at least one of the
featured layers include two or more features, and the two or more features include an

array of features fluidly communicating with each other within a common plane.
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features of any of the two or nore featured | ayers
interact to collectively form the at |east one

wo eovstiias@l conponent. 2. The fluidic control BgEFCAR08S00535

10

15

20

recited in claim1l, wherein one or nore of the 10
featured layers include an inlet and an outlet. 3. The

f 1Ui di cTheditidiolcostysltsystemsasrediietiénl claim @] thieat Ieastwine fa@ictional
the featured layers are in fluid comunication with

On@nipdatmeompisestht IehbEorel dfiadir€sstRItt§dhtoyEhRuNeas a check valve
recited in claim1, further conprising at |east two

f %ﬁﬁoﬂ@tﬁl a ﬁ%%ﬂ)%%ﬁx ofl LUEIES é)'f/al@é"é/on‘&;onttﬁ‘tea E)Y&SIHE relief

m)re featured | ayers ect | ve formthe at | east

wo funct.i onal onent idic control

é)flg)r?flslg %%ndtug @atrﬁ V%aﬁrelbefcﬁﬁ ?Iéeng the functional
20 conponents are co pl anar with each other. 6. The
fluidic control systemas recited in claim3, wherein
at | east one of the featured |layers include two or -
not-e f ehedffuidic camigolishistemes rexiteddn elaime At whersinithe fegtisedlgyers
array of features fluidly conmmunicating with each
otihdundebiidvrmere bonding rggdiense. 25 41  SUBSTI TUTE SHEET
(RULE 26) WD 2008/113180 PCT/ CA2008/ 000535 7. The
fluidic control systemas recited in claim1l, the at
| east one functional conponent conprises at |east one

ofg a p r’ﬁﬁasﬂ{flﬁlg: cS%l%?&EmCaQ YRGB clafin § h@ﬁ&efﬁ%ﬁé’ &t least one

conponent 'ow val ve conponent a char ge val ve

o RGP corfhoRef Bt alleeS! anel IR B en B pif o least one

systemas recited in claiml, wherein the featured

Iasﬁ%ﬂ@arYMEerHGer%ﬁé%r nore bonding regions. 9. The

fluidic control systemas recited in claiml1, wherein

the at | east one 10 functional conponent incI udes at

| east one primary pressure regulator and at | east one
10.  The fluidic control system as recited in claim 1, wherein the two or more

featured layers are stacked and joined together.

11.  The fluidic control system as recited in claim 10, wherein the featured layers

have a gas tight seal with each other.

12.  The fluidic control system as recited in claim 1, further comprising a sealing

layer.
13.  The fluidic control system as recited in claim 1, wherein 4 — 10 featured layers

have features.
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secondary pressure regulator. 10. The fluidic contro
systemas recited in claim1, wherein the two or nore

wo e@B01a80 | ayers are stacked and joi ned t oget hB€T/CA2008/000535

10

15

20

11. The fluidic control systemas recited in claiml1l0,
wherein the featured | ayers have a gas tight sea

wildh ealdie fhtidie contid syFbm af Ireditdd in dem | oWvhgyistammoasiore of the
recited in claim1, further conprising a sealing 20

| aytired 18ershinelulié bicohduitcehahmed) andyasfestireddayee idhds pgreater than
claim1, wherein 4 - 10 featured | ayers have

f eBbU Bty Res LBHTH Tl SiRRAsiGRULE 26) VIO

2008/ 113180 PCT/ CA2008/ 000535 14. The fluidic contro
systemas recited in claim1, wherein one or nore of

the featured |layers include a conduit channel, and a

featured | ayer w.dth, i reater tha about thirty.
iR oA eombancnt tohadhiic BOmEN ST, 1o paMPHRh BT
for a fluidic control system the conponent .
conpr i $WAQT morgcaredigyers hawing featrps Jla katyrssiipgjuding:
features, the features including: a valve having a
posi tion, a afvalvechalingwa pdsitmngh flnidd]ldw througinthe functional
conponent control |l abl e based on the position of the
Vabitponéi domrdllablel Bak&d bredi positios biteaklve; amil r esponse
to a sensory fluid pressure, 10 where a position of

the flexibl g defitfénRé RRAEBIERAIYoROR & Aroh/1Fuill BHotéure,
position. 16. The conponent as recited in claiml

wherein the s . ' r uf- j I .
o eEs P et B bl e S Sl ISR Tl posion
as recited in claim?15, wherein the features incl ude

at least two fluid plenuns including a first pressure

pl enum and a second pressure plenum _ 18. The
cdfpondme campprant eeeecited 1l ddaim 157 wherein thersepsosy flpidgressure
pressure plenumis a

includes a pressure downstream of the valve.

17.  The component as recited in claim 15, wherein the features include at least

two fluid plenums including a first pressure plenum and a second pressure plenum.

18.  The component as recited in claim 17, wherein the first pressure plenum is a
high pressure plenum receiving unregulated fluid, and the second pressure plenum is a

low pressure plenum receiving regulated fluid.

19.  The component as recited in claim 18, wherein the sensory fluid pressure

includes a pressure in the low pressure plenum.
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hi gh pressure plenumreceiving unregul ated fluid, and
the second pressure plenumis a 20 | ow pressure plenum

WO e@si1vileg regul ated fluid. 19. The conponent BGT/CA2008/000535

10

15

20

25

recited in claim18, wherein the sensory fluid

pressure includes a pressure in the | ow pressure
pl28num TheonfploBSHE a3 ECiEe SHEHTIN{ R vEhe2&h thaBeAHY A8 Gure
PCT/ CA2008/ 000535  20. The conponent as recited in
clinélatekd prédiaresinihd ligh prIvseE plehlml d pressure incl udes
a pressure in the high pressure plenum 21. The
conponent as recited in claim17, wherein the flexible
feature is 5 integrated with the second pressure

plgnu mThézc:Bg]g&s?rb %sng?%ﬂgﬂtgl %‘i’ln{ :“t’e}%g?i}é 4 ectlrl&iiﬁpe %esa’ture is

fein exi ure
pr.oportional |y controls the position of the valve, and
chFET&F@‘ﬁl%HhG\RF‘Eﬂnde?PF'&FC en the first pressure

pl enum and the second pressure plenum 10 23. The
conmponent as recited in claim115, wherein the flexible
feature restricts flow through the conponent between
a 28r eddfhervethpoasgas edcited itscaiyn 3, wietrgin e pesities of the4lexible
The conponent as recited in claim15, wherein the

f Ifgatinl fRofoRBénHIg Aol tRsEdsRionbF RS @IS, bh@Sontdds a IR of fluid
conponent as recited in claim15, further conprising a

S lag& R pleSsurE PRhdA bndtHel ket oM drb&utdll ature.
Zg)re 0 systgr% Co rfugflng: at e{:easér one ﬁ}{ngl c
control systemincluding: .at |east one functional
conponent; and two or nore featured | ayers having

features, features of any of the two or re featured .
| dyers |CP@@pp%|a§/rq08?¥m3@% S, ehegin thyglegible feature restriets

functional conponent; and )
flow through the component between a predefined range of sensory fluid pressures.

24.  The component as recited in claim 15, wherein the flexible feature has elastic
properties.
25.  The component as recited in claim 15, further comprising a spring member in

contact with the flexible feature.

26. A system comprising:
at least one fluidic control system including:
at least one functional component; and
two or more featured layers having features,
features of any of the two or more featured layers collectively form the at least

one functional component; and
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44 SUBSTI TUTE SHEET (RULE 26) WO 2008/113180
PCT/ CA2008/ 000535 at | east one fluid enclosure

w@eormsnnieat i vel y coupled with the at | east onePCT/CAR@BO00535

10

15

20

25

control system 27. The systemas recited in claim 26,
wherein a width of a planar portion of the 5 featured

| ayer ia lgwseatedtuid Baolosubocdmmbnicatyvely eaplal with therae Bast one
of the featured |ayer. 28. The systemas recited in

cl fhiidic2Bntrotgsein the at | east one functional

conmponent includes a pressure regulator conponent. 10
29. The systemas recited in claim 28, wherein one or
nnre of the at least one fluid enclosures are

I i bl 30. The s ecjted |n ny. of, cl ai
t or ity B A PR B b Whrren Vil ¥F Shlafirofiipn of the
|nterfaces bet ween the at least one fluid Enclosurg
arfgatyred layer wpgreatey than abqug thiy times adhigkness pi thg featured layer.

control system 31. The systemas recited in claim 30,
wherein the one or nore strain absorbing interfaces
is in fluid communication with the at |east one fluid
erpgl. os Urte. sy2em3id recifed irs ylaine @6 ashdreinithest least ohafucdal
further conprising at | east one fuel cel

CORhER IR apUBhedcliit ipcent caSt one {1 i dic

control system he systemas recited in claink6,
wherein the at | east one functional conponent is a
pressure regul ator conponent 25 45 SUBSTI TUTE SHEET

LE 2008/ 11 008/ 000535
( Sy o HHe SYSERABAeA IR 9 ST 35, MRIPERDE OF BRES Pabh a“?ast one

flexible feature actuatable in response to a sensory
f 1finid epslesuggsrage figHblee t he sensory fluid pressure is ~a
fluid pressure of a fluidic plenumof the at |east one
fuel cell.

30.  The system as recited in any of claims 26, further comprising one or more
strain absorbing interfaces between the at least one fluid enclosure and one or more of

the at least one fluidic control system.

31.  The system as recited in claim 30, wherein the one or more strain absorbing

interfaces is in fluid communication with the at least one fluid enclosure.

32.  The system as recited in claim 26, further comprising at least one fuel cell

communicatively coupled with the at least one fluidic control system.

33.  The system as recited in claim26, wherein the at least one functional

component is a pressure regulator component.
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5 35. Anethod for formng a fluidic control system
the nmethod conprising: formng at | east one first

wo e@Batas®N one or nore featured | ayers; form PQI/@n2008/000535

10

15

20

25

| east one second feature on any of the one or nore
featured layers; and interactively associating the at

| Sdst dite sfystemtas freqted e clain B3t foghertcolmpaisinganféexitdle feature
second feature and form ng at | east one functiona

C oin@ambRlin ré&Ponskte anehdvegflai préidecdherd thd SénborgFuid pressure is
wherein interactively associating the at |east one

first: ' : AN feature
iﬁg?ﬁ%gggé#g§£¥ﬁgn¥%g@gﬁg0£§é§%%re ggg?ﬂ?%g'layers. 15

37. The nmethod as recited in claim35, wherein formng

the at least one first feature or the at |east one

second feature ipcludes_etching, stanping, |aser ..

i O nd® mgthed Tex formpg 2 %%‘ﬂ’&éﬁoP&%lrﬁYStﬁﬂa H{eigfﬂ@t,kog comprising:
machi ni ng, nolding, or electroformng a feature on the

one or fomriag pelgedioael firs jeature oponggr myrpfeptraddayass

recited in claim35, wherein formng at | east one

funct i dowhing atlepsy pae secdond featers ofi anyrofiie one oomonmfeatucdd layers;
at | east one pressure regulator conponent, at | east
ongdcheck val ve conponent, at |east one flow val ve
conponent, at |east one conduit conponent, pressure

relief:; N o : lei.gf
supsT! TR HEE%’SS?%%E% 2463;% t IEV\zg)ll’tz(’E}gsﬁ?r i f%a%i%c?%me §ffeast Ofic

PCT/ 008/.000535 . 39.. The nethod recited in claim
Sselapdaits A ormng prisprd BnforgEonBBichfea " ayer
includes formng the at | east one featured |ayer of

nmetal, elastonmeric material, plastic rubber, copper,

copper berylliumalloy, alumnum stainless steel, or
5 36onbiThamiesies asiregitedfin claim 35, wherein interactively associating the at

least one first feature with the at least one second feature includes stacking the one or

more featured layers.

37.  The method as recited in claim 35, wherein forming the at least one first
feature or the at least one second feature includes etching, stamping, laser cutting, die
cutting, deposition, printing, machining, molding, or electroforming a feature on the

one or more featured layers.

38.  The method as recited in claim 35, wherein forming at least one functional
component includes forming one or more of at least one pressure regulator
component, at least one check valve component, at least one flow valve component, at
least one conduit component, pressure relief component, or a thermal relief

component.
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40. The nethod as recited in claim35, wherein formng
the at |east one featured |ayer includes formng the

wa@rtoosasasso one featured |ayer of acrylic, ol efiPGT/CA2008/000535

10

15

20
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epoxi es, polyester, brass, PVDF, hexafl uoropropyl ene

vi nyl dyne fluoride copolynmer or 10 conbi nations

thereof. 41. The nethod as recited in claim 35,

further conprising sealing the featured |I|ayers

t oget herhe m&hdd@as rEbigedichash 355 wheid feming thé ad 18as8 dne featured
wherein sealing the featured [ayers includes one or

gﬁ?fea %cllgcieg g&(}'%ﬁnélﬂg\;%?\é reé.lﬁn(gl? rig%t}i‘lgd 14y bRkt QPRioREbric material,

sion g, eri'ng the featured

| ayer.s t.qget her or combi nations thereof. 43. A had

o IR PR s OBPery it Do B Bl e AL
fluidically coupling a fluid enclosure with a fluidic
cdﬁP&%W“@?%?@ﬁ?Ethe fluidic control systemincluding

at | east one functional conponent, two or nore

featured I|ayers having features, and features of any

of the two or nore featured |layers interactively form

t H®. at Theasdthahss ecingltin etedin 350 whereenformargdhe at least one featured
transferring fluid, transferring fluid including

t NaRes iiided Boridikl thefal RAZIONG fédtiked layéPo 125 ble€ink,@pbkies,
flurdic control system 47 SUBSTI TUTE SHEET ( RULE 26)

\r/\@o%%g%{', bl %Bﬂ%e?@ﬁmﬁé}?éﬁg%ﬁé vin]‘}"/fgyné_ hﬁm??’é ébgy@ly'ﬁ?er or

cit in clam transferring flui
i ncl udes. t ans%erring via a strain relieving
iﬁ?gﬁ?ﬁ%@?S %8 The nethod as recited in claim 43,
wherein transferring fluid fromthe fluid enclosure
to the fluidic control systemincludes transferring
fluid froma fuel cartridge. 46. The nethod as
r édi t ed’henmeshed ap ragtedfin clatimr3 Sc Birher eimpyisingseeling thedeptured
fluid to at 10 |least one fuel cell. 47. The nethod as
r dayerewgethercl ai m 43, wherein transferring fluid from
the fluid
42.  The method as recited in claim 35, wherein sealing the featured layers
includes one or more of gluing, adhesive bonding, thermal bonding, diffusion boding,

welding, soldering the featured layers together or combinations thereof.

43. A method of operating a system, the method comprising:

fluidically coupling a fluid enclosure with a fluidic control system, the fluidic
control system including at least one functional component, two or more featured
layers having features, and features of any of the two or more featured layers
interactively form the at least one functional component; and

transferring fluid, transferring fluid including transferring fluid from the fluid

enclosure to the fluidic control system.
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encl osure includes transferring fluid via a fluid
mani fold to the at | east one fuel cell. 15 48. The

wOoreiokow186 recited in claim36, further conpriBCTGA2008/000535

10

15

20

transferring fluid froma fluid plenumof a fuel cel

via a fluid manifold to the fluid control system 49.
The nethod as recited in claim4l, wherein the fluid
is transferred based on a fluid flow through a

f epdbackhechiahib@hs REitéd i@ ddith 48, Wbteidtrshsfetin® QuidliR€ludes
nethod as recited in claim43, further conprising

Li t control systemw th a
c har Eﬁ"g%(’ e azfggmsr%%%v%{’érukr%f SPEET (RULE 26) WO
2008/113180 PCT/ CA2008/ 000535 51. The net hod as
recited in claim43, wherein fluidly coupling the
fluidic_cont systemw.th th charge part _i ncl udes
f 148 dl yﬂteaai}fw%s Rekided: 10§ anmc‘l 3e Bherey) raysiirang Wltdfﬁorflﬁ%e fluid
charge port via a fluid manifold. 5 52. The net hod as
r e&npkoe@reut@ the| fhiidic Ientrelisystemringlpdasdraapierring fuid font 2 fiel
the fluid enclosure includes transferring gas, liquid
gaartridggqui d under pressure, or conbi nations thereof.
53. The nethod as recited in claim 36, wherein
transferring fluid includes 10 transferring fuels,
oxidants , heat transfer fluids, fluid reactant fuels,

°r46conbfé{%%m#1tﬁ&fas bR BRI claimhs, EP’?)UI d&?@‘?smﬁgﬁér%ﬁ%ﬁ% flufd to at

claim3 erein transferring

sur udes transferring hydrogen gas,
e el i ‘ne, o

ni a, hydrazine, silane, 15 or
conmbi nations thereof. 55. A fluidic control system
conprising at |east one functional conponent forned
by the interaction of features fornmed in two or nore
| dferlhe metkoddsreeites in slaporfidnwhereineanstoring fluidHrany the fhyd
the di splacenment of at |east one feature out of its
plentkesira dnchiies miansfemingfluid eiacf flidd atanifoldf te alieutdehst anyeefiuel cell.

48.  The method as recited in claim 36, further comprising transferring fluid from a

fluid plenum of a fuel cell via a fluid manifold to the fluid control system.

49, The method as recited in claim 41, wherein the fluid is transferred based on a

fluid flow through a feedback channel of the fluid manifold.

50.  The method as recited in claim 43, further comprising fluidly coupling the

fluidic control system with a charge port.
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56. The systemas in claimb55, where a noveable
feature of any one of the layers is configured to

wale@plisango out of plane fromthe any one of thePCHEAe®8/000535
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15

20
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such that the noveable feature is displaced through a

pl ane of an adjacent featured |layer. 25 49 SUBSTI TUTE
SHEET (TRdketREd asviErigdilia/clald 30 whEEI AR /o pingthe flurdic control
A fluid distribution system conprising: one or nore

el QabmasieiHe CRArgs Bbit ulloﬁ‘&’cférs Fluid Y béﬁﬂ‘img'tﬁé flhiBiétdoBttol system with
mani fol d haV|ng an inlet; a ce I'ayer feeding

I ljc contact with the

gﬁ@%?ﬁﬁg%%ﬁ%g%aqﬁﬁ?ﬁﬁﬁgggr and a separation |ayer
that separates the bulk distribution manifold fromthe
cell feeding manifold, providing at |east two
|ndepende aths for fluid to flow from .the hul k

5 ri &he.r@«ﬁﬁqéa%ﬁ regifed ip §laim S 6 wherepdganskegring Huddrqu the fluid
58. The fluid distribution systemof claimb58, further
c enploswe mglwice transferming gas, |liguwi gasclaquid ghdespsessyre cyombinations
wth the at | east two i ndependent paths. 59. The fluid
dithéreofbut i on system of claim58 wherein each fluidic
controller acts independently of one another. 60 The
fluid distribution system of claim?58, further
conprising a prinary pressure regul ator coupled to

t I'S% i nlﬁlte n?Jth(#cr 1ﬂ' t11{1|3%u%91‘g1 fe%l‘égcﬂwg(?ﬁ&u&ége

oné  or nore |c con rollers. i hetud ary

1 5SH e  8 onSHBORRE 558, RUDSE A Lo

pressure regulator conmponent operate at different
predfr es. 61 The fluid distribution systemof claim

58, wherein the fluidic controllers conprise pressure
regul at or conponents, flow controllers, on/off valves,
flow restrictors, pressure drop materials or

ca4bi ndthe@nshddwrredfed in claim 36, wherein transferring fluid from the fluid

enclosure includes transferring hydrogen gas, methanol, ammonia, hydrazine, silane,

or combinations thereof.

55. A fluidic control system comprising at least one functional component formed
by the interaction of features formed in two or more layers, wherein the component
function is achieved by the displacement of at least one feature out of its plane and

into the plane of another featured layer.

56.  The system as in claim 55, where a moveablé feature of any one of the layers
is configured to displace out of plane from the any one of the layers such that the

moveable feature is displaced through a plane of an adjacent featured layer.
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62 The fluid distribution systemof claim4, wherein
each fluidic controller includes, two or nore

wo e@Buraso | ayers, each |ayer including an arr apCD{A2008/000535

features associated therewith; wherein the features
froma first featured |layer are interactively

as§oci at AdidwdistHbiitkat system dongmisingsecond featured | ayer.
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PCT/ CA2008/ G8988BOoredectnchemicaleellayersihyt i on syst em of

claim 4, wWherngingshHuRBEmahifdRHayvinkahGhie, controllers
are co-planar wth one another. 64. The fluid

di st ri but i on csiidayenfestlinglmadmdold indhmcefluididwontact with she

t | ndepende aths are spatially distributed
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(RULE 26)  a separation layer that separates the bulk distribution manifold from the
cell feeding manifold, providing at least two independent paths for fluid to flow from

the bulk distribution manifold to the cell feeding manifold.

58.  The fluid distribution system of claim 58, further comprising one or more

fluidic controllers in contact with the at least two independent paths.

59.  The fluid distribution system of claim 58 wherein each fluidic controller acts

independently of one another.

60 The fluid distribution system of claim 58, further comprising a primary
pressure regulator coupled to the inlet of the bulk distribution manifold, where the one
or more fluidic controllers include secondary pressure regulator components and
wherein the primary pressure regulator component and the secondary pressure

regulator component operate at different pressures.

61 The fluid distribution system of claim 58, wherein the fluidic controllers
comprise pressure regulator components, flow controllers, on/off valves, flow

restrictors, pressure drop materials or combinations thereof.

62 The fluid distribution system of claim 4, wherein each fluidic controller
includes,

two or more featured layers, each layer including an array of features
associated therewith;

wherein the features from a first featured layer are interactively

associated with features from a second featured layer.
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63 The fluid distribution system of claim 4, wherein the one or more fluidic

controllers are co-planar with one another.

64.  The fluid distribution system of claim 1, wherein the at least two independent

paths are spatially distributed within the separation layer.
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