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WO 2004/ 044363 PCT/ CA2002/ 001753 ENERGY EFFI Cl ENT

W NDOW FI ELD OF THE I NVENTI ON 5 The present invention
- relates to an energy efficient window and, in
WORBeMO#4363 ar, to a desiccation systemfor eHBYCA2002/001753

efficient mnndoms BACKGROUND OF THE | NVENTI ON W ndows

or glass area L Ss in heat

i nsul ati on scﬁ%ﬁ%@cﬁgpdﬂﬁdi g@ﬁﬁﬁéﬂgt or cold
climates. A basic insulating mnndom;that is well-known
Is 10 constructed fromtwo panes of glass within a
rigid franme. The air space between the panes provides

FIRIROF TREINVENTIONt i s al so known to evacuate the air

space or to fill the air space mﬁth a gas of | ower

OB A A3 By R o

desigortion systermnfdoonenigg efficeqimindode t r ansparent partitions
bet ween the outer glass panes to reduce convective
heat transfer within the unit. This may increase the
BAGKIGROUND lOEHPERTIOG unit which may cause
pressure related drffrculties to develop if the air
Vﬁ i S ngt vented. If the air volume is vented, a
tndoyys gy glassareas 7y Signikicant yeaknessin hpry meyletion gebemes ok
bullﬂﬁlg@fn%t &eeld clhhe! AlRGDBRMAHSRndoRhHt SGveR AW s NI
sel ectively reflecting or |owemssivity coatings 20
é dreedwP penenefielaprogihia ¢ Hgid frame. t e ol grace bebwash ﬂm@wes As
proVigés heatti@faior @M@almﬁﬂwﬁ ’to%hcfuhtg %tag I%ﬁg‘p&q?(ﬁﬂﬁ‘@ L3 ace &vﬁ

w ndow franme, both in the union o
2 235198 loafésfh@'ﬁlalaﬂqaducwﬂww gir sush ag #rgorf mﬁélrtha'mmthody)émﬁaam:ing

the SHs@ZtidpSakub oflcH ar\%gélcﬁ‘t i c'ie tra %fentgngmggnsq)e% éle Oifter

the appropriate distan cer ecalse
glass panes forpduce eqnuestiverhgit tpnsftprenﬂmﬂb«: i Ao waay increase the air

volume within the unit which may cause pressure-related difficulties to develop if the air-

volume is not vented. If the air volume is vented, 2 means of desiccating the air entering the

unit must be provided.

Other technologies include providing selectively reflecting or Jow-emissivity coatings
to reduce radiant heat transfer through the window. As well, there have been significant
Tmprovements in the window frame, both in the union of the glass panes and the design and

material of the frame. The layers of glazing in an insulating unit must be held apart at the

. appropriate distance by spacers. Because of its excellent structural properties, window

- manufacurers have used aluminum spacers. Unfortunately, aluminum is an excellent

. conductor of heat and the aluminum spacer used in most standard edge systems represented a
significant thermal "short circuit” at the edge of the insulating glass unit, which reduces the
benefits of improved glazings. In addition to the increased heat loss, the colder edge is more

prone to condensation,

InU.S. Patent No. 4,563,843 (assigned to Sulzer Bros. Limited), a heat insulating



manuf act urers have used al um num spacers.

Unfortunately, alum numis an excellent 25 conductor

of heat and the al um num spacer used in nost standard
edge systens represented a significant thermal "short
werldb® W descrfbed WARh %ﬁi%e@dutér?%sé el Al g Qjelfilzﬁmﬂgﬁs w1th1r1 the air
whi ch reduces the benefits of |nprove Zl ngs
spageltotshpiess gonviaetiviegirflows elheHimate icbslss onmemg vicalic ‘@d@e

rﬂjﬁlg%g (’@JXEQ{ gsgg?&dlﬁggﬁﬂgagfﬁ%z 'ceexro s§ erat%i erﬁ x%%n d’Sl %1&5‘}9@'\"%0 avoid

thiernsal badgimgpbenwvexaiale inserched outbxb[iaainwhembbrs rciherg@plastit gicce serves

ass nes d tran are tlons MAthI .th ir
o 2 SRnoP G esh MR BROET A b REH nf Bl el
cormedting a&b@&pﬁ& b ﬂgm’(@ihainbd:ﬁbefwfeaﬂﬂle ﬁﬁﬁiﬁ’lﬂﬁlﬂ)ew}ﬁéh iaFiBed with a
d t oget her and separate

structyral |
st opite hEise Berme SR vith B peat bamlagqth@%@lvf@whmh
hiva€ov: thafhal dRluStdh®anf hRIRIc WBERRE Sapobir bAHRENTPlsR8Ldsary to vent
pi ece serves as a spacer between the gl ass planes ‘and
thﬁ@lrrs@qca bepapsgeof tthedﬁrga elame opair withindhese wardpes. If not vented,

ORISR, 5 £ My ERATRRG, DRt

glosstin md@mﬁn&tatneea‘ nsaarrESLﬂsofsealbeeduw tltangastcraamldtbylsulagfﬂadiaﬁm
foil i ch__have con tance

R e A A S S s e
trimsparany of thh evimdoky EiRbe i beiAg setcdfintb e digpage musd aresiadted.

air wthin these windows. If not vented, interna

wi ndow pressures would increase to unacceptable

| evel s, Taelfifying cBithbdr@orkicd aktht BElzerPhRfSs HEHneX by 8188veb and

i nstances, as a result of tenperatures changes created

€sol ar radiation. Because water vapour within the

m@nbers Qlﬁps%alg@%ﬂftﬁ% \tvmklgw‘ﬁﬂi@ CRRARANE, Qﬁ]e M cEdht is:?éﬂhe{nénﬁ

transparency of w ndow unit, the air g vent
intalled vrithin the WE]dewelnm caprot e sipbicat wighouT destrgitiy¢ly dismantling the
Wﬁﬁgaber formed in the Sulzer patent is defined by the
an frame

Therefore, there is a need in the art for an energy efficient window unit which
includes a spacer configuration and desiccant system mitigating the difficulties posed by the

© prior art.

SUMMARY OF THE INVENTION

Example embodiments are directed at energy efficient WlndOWS having an

advanced desiccant system.



menbers and sealed wthin the wi ndow unit. Therefore,
the desiccant is permanently installed within the
wi ndow unit and cannot be replaced w t hout
destructively dismantling the w ndow. Therefore,
there is a need in the art for an energy efficient
w ndow unit which includes a spacer configuration and
desfistampectof thegnesattingatiom gherdie pdividadeulient insilaios sthdoy
e . Ari RY THE . INVENTI ON Ex .
0ol R o ober o Y o o R o BTN el o 5 o 0
bmving ghember disposed betthcetathe moanahd ayatpam which ifin@infthe whes in a
aspect of the present.invention, there j rovi ded a
AR o (b, TR R B R o Sid BARRS Hefigs e
paithiteifl £ tOMmPEEERIon B&H bdhi tRGaitdPackiahd R AG&idk bﬁfuﬁ@@ﬂtﬁ@%ﬁéing
(b) .a spacing nenber _di spogsed between the inner an
BGRBEL (Shm EshirsicrRn Rt contiipgsl WA e pprcing meper aud{gh frame
EuitoRbdifd S Rrihetct BEMS RARLPIVIERAPAE FRAL AR A 396 one

defining openings permtting gas commini catlon B
Bestopans gonchding imembgrnwkickisdolove andfip détaphable fremmthedfamen@i) a

. _ _ Dy L : i
SRR G R Rl dind Uikl HE LA ER Lol e,
barrzouslhdirvgrtieallygosin@tedrand f(iv) tedwit meaw forphenidingigdshe
frane.c i.ses:, (i.) at |east one desjccant . .
BRBTFRRB PR i wite I BR draam ey o et
tomoealing endnibaiBid desictant Sartriligs beGRBitio6ad ddjdceigehd iafd \pad, ¥uch
ﬂéﬁﬁosed wi thin the desiccant %gnceallng_nenber, )

F 15 BRERPADy Ighetyeanneprrie Rsgibes Biddbe deifgant cqycealing member
sndbdictaniBatfigb or provi ding gas communi cation between
the air space and the desiccant cartridge; wherein the
desi ccant

In example embodiments, the conduit means provides gas communication between the interior
volume of the spacing member and the desiccant cartridge and may preferably be a tube. The
desiccant cartridge preferably comprises an elongated cylindrical tube which fits within the
desiccant concealing member, which is preferably elongated and has a substantially U-shaped

cross-sectional profile.



conceal i ng nenber and desiccant cartridge are
posi ti oned adjacent the inner pane, such that the

i nner pane is between the spacing nenber and the

desi ccant conceal ing nmenber and desiccant cartridge.

I n exanpl e enbodi nents, the conduit means provi des gas
communi cation between the interior volunme of the
spaci ng embembadiaent, the fdime cangpaists ap awnterchalgel naandberyaryinner

r a.The esiccant cartridge
%r e glr a bér’ g%ﬁ]%rn%%g digposeq belweep gﬁ OB ar“ﬁé‘merc%?“nfﬁﬂeénbm’ and
il deticdanttcsnostlinly infenibbrds detheRdbbcaniicc 20 foRainhdd ghanhdl Bember.
which is preferably elongated and has a substantially
U-shaped cross-sectional profile. 3 In one

BRIEF DESCRIPTION: Of e DRAWINGS®s an out er channe

menber, an inner channel nenber, a web nenber
di spos ear &t WRRA willw i iRy I SF G BRD :
and the desiccant concea%?ng H%%@grﬂug 5%25E§§B§&ﬁ“mh
refaprmaetottieechceampameang smplified déagragimatie mbeto-scaBRIrEFings. In the
&g§§ A PTI ON OF THE DRAW NGS The invention will now be
esctri bed by way of an exenplary enbodi nent with
reference to the acconpanying sinplified,
di agr ammmbig; isBBLsgeOiR GRb CHiMHpE s
Figure 1 1s awpgrspective View o oﬁ%&gﬁﬁ§§?ﬁg%$$% i
the present invention. Figure 2 is a cross-section of

one enbagiENt a fossselion BPMe ERibbdiREntlol S wiiSw 88 of the present
invention along line 2-2 in Figure 3. Figure 3 is'a

inSRSS 21560k 0D iR F; ~enbodi nent of Figure 2 along line
m3-3 inég?gure 2.@&%3

Figure 3 is a cross-section of the embodiment of Figure 2 along line 3-3 in Figure 2.
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WO 2004/ 044363 PCT/ CA2002/ 001753 DETAI LED DESCRI PTI ON
OF THE | NVENTI ON The present invention provides for an
energy efficient, heat insulating wi ndow design. Wen
WO aMd84438% ng t he present invention, all ter MCTHZ2002/001753
defined herein have their common art- recognized

DETRM)ED DESCRIFHON S iterior view of a
mﬁmﬁ%%%s panes (10, 12) and
a frame (14). Figures 2 and 3 show cross-sections of
t helhg Pressat ig¥gntion pravides forpn enseryefficigpheat ipsulating windove design.
Wieh@bscABE: M6 hidsel i e'ﬁgéﬁ% i ’
cr pssg- lgggg:t [ 1é')nsael ﬂ%‘i%g{rl}}gi ng%l@?sgl ﬁtr('fle 1 g&al%‘fen%%l??ﬁmoﬁgﬁ

TecQgMiz§& meEings-onal pl ane of Figure 3. Al though for
reference purposes, Figure 2 10 will be described as a
v erHiguedd shewOmSinte@s bleRrbf @ Whdbly Ik Sorbrisifg Bual Qs éﬁ{é% fl'o 12)
cross-section, those orientations are’ not~essenttal
andafgpmedlMne reversed. The frame conmprises an outer
channel nenber (18), an inner channel nenber (20) and
du Sigurdd DRAIEHoR R sRBHIHE BES Slass Bks 1) 19552
ingﬁs1 %rh(%l]éout r cﬁannel rrerrb%?s.%. S?Q’@E?@ﬁﬁ%wa
Spageh hbned b iestonbaheifiere (. Bhe craseecgtionat il of Figng is 24)
noril t6 the Rfoy-R6tiofial PG FiLuYe R nﬁﬂf%éhl foﬁpﬁé{en% rpﬁ%@&&%@u?e@

((hot shown) when installed into a wa
wilkbedprpEbades 2 yskqekeessectioneddigur? inehiriontgl26)ss-pestion, those
oﬁeﬁﬁﬁ&ﬁ@%o{é&sehﬁh%ﬂd}ﬂﬁr(bfz%ﬂﬂh"EWber (20) opposite the

installation tlange serves to retain the
glass unit but does not serve any other structural

fURGL | ' | i menber 6) Js
t s Sl ol B o o A8 e TR Pl et 20
and(dpg)inter@adiate wgemerfibers(22)cttderjeih fdefrered ofted dhiel thanbefs30)
' r _edge.of . e.channe] defines a second
'Ihe}’%lr ?&%E?n%ﬁe]e? P‘l%m?liu%esan(l ,1 ai\szg)rhaaﬁ@t(%l) \)ﬁ%{ pro?ects outwardly '
andoGH plexs p windbw fpmb (o viesvn) when installed into a wall frame. A removable
desiccant concealing member (26) is attached to the inner chanmel member (20) opposite the

installation flange (24) which serves to retain the glass unit but does not serve any other

structural function. The desiccant concealing member (26) is tube-shaped defining a single
elongate channe] (28). One edge of the channel defines a first lip (30) while the other edge of

- the channel defines a second lip (32). The two lips (30, 32) mate with corresponding grooves

(31, 33) formed in the inmer channel member (20).

The glass planes are positioned and retained by resilient seals (34, 38). Seal (34)is
attached to the outer channel member (18) while seal (36) is attached to the inner channel
member (20). Air scal (38) is attached to the desiccant concealing member (26). The seals
are preferably formed from a material having low thermal conductivity and relatively

impervious to moisture, such as neoprene, epdm or silicone rubber..

In a preferred embodiment, a dual desiccant system is employed. The spacerisa

{
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(31, 33) forned in the inner channel nenber (20). The
gl ass planes are positioned and retained by resilient
seals (34, 38). Seal (34)is 25 attached to the outer
WOEHi#HE63 nenber (18) while seal (36) is at tRAGH@R2HITHE
i nner channel menber (20). Air seal (38) is attached

hotlo® rB&ﬁl ?er h hitifs gﬁ rt'gilaga JH c[es1{:ciant%%@' R‘Ee ﬁpgc(‘aﬁlr Sefines

ar e orne
porﬁm‘ehlﬁmﬁﬁowm Mtculate bytwagndhe it spaqe\baiwen thegss yaney@o {10) and

the Férk Wit GHilp % DRONLCRRRS meREReRl Atal 8 oaw oapiiin,
comlgst‘ﬁhq:)ﬂntayed;pac? lnfiths gacee ko 4 Raled tube%l%@n@ﬁﬁﬂé Q4rdoncealing

oA R aneesill 35 TR Gy Brhe S spiermhion

receleds |tlm_€esnduﬂ()42eﬂtemby providing 8 caliudiutin bkdea tif Eﬁtﬁ@ﬁbr

he ai.r ace en the gl ass panes (10, 12)
Vd#ﬁ%mﬁ %?n of t he spacer which contalns the
desiccant As mell a small conduit (42) connects the

i nter.i or of the spacer to a seal ed tube (44)
Wi tf’rﬁ‘t]alt’tf&‘ﬁn‘g Jesiceant coneratinganambsr @6hresyive rerore) fraphthe Fraine

(145 by d1s%dga‘galn§ fhefﬁ $(30.52Mroth M)inned A BAL R %UP ﬁh{eﬂy%:sggﬁfg a

o gv F% recei ves the condult
- The GesygFad E;(‘@as“é Gepirgatt Bhe (ﬁ)‘lﬁﬂb@tewbewsﬂ}hbscslpa@ei from the

contliitt @4) 228 repMOIdWE aSHREh &é@ﬁcaqgtﬁﬁectfﬁgééss#g % ohé a?%glff%% I's

apparent, the desiccant conceal i ng
embadisye B fipsingpnt fncthe degiogant tube r(law4a)=: dtfgereut mm@agesmgam h e

contahfé§ m(tﬁ\@spac%?gndfhﬁé)m%ﬁ%?%ﬂﬁy o an ?g chcant‘]:?]tﬁ pacer. As

her eb y €XPOSI Ng
'““D(i@émécéﬁﬁd by thwse gkilleyl ictheart, hie which IS&iwnﬂ ito the&&@;suaeﬁma Pass

thrJ 4) d replac

e Si ccegﬁ(t:ea?lg E&%t ﬁlgce%%rr?}) }?resgr?ﬁm%ﬁ’g dgla%{% o the

Wméwt)@rdt ment, the desiccant in the desiccant tube may be
different fromthe desiccant

Desiccant tubes (44) may be placed in one, two, three or all four desiccant concealing

members (26) in any orientation.

The outer, intermediate and inner channel members which comprise the frame (14)
may be formed from a thermoplastic material having low thermal conductivity such as
polyvinylehloride or polyamide. Alternatively, the inner and outer channel members may be
metallic members such as aluminum while the intermediate member is non-metallic, avoiding
a thermal bridge between the two. The desiccant concealing members may be any suitable

material such as a metal or a plastic, provided that it is resilient to facilitate its installation and

removal from the inner channe! member.

As will be apparent to those skilled in the art, various modifications, adaptations and
variations of the foregoing specific disclosure can be made without departing from the scope

of the invention claimed herein, The various features and elements of the described invention

~5.



contained in the spacer and has a higher affinity for

wat er than the desiccant in the spacer. As 15 will be
* appreciated by those skilled in the art, air which is
WOapiMt3eint o t he air space nust. pass thr ougCTEA2002/001753

repl aceabl e desiccant tube , thereby preserving the

' h si ccant
mef by RS BSh St o S % i RS ol s <o
Wﬁl@lﬁﬂ%ﬁmg&ommhescmmémbmgmoﬂo menbers (26) in any
orientation. The outer, internediate and inner channe
menbers which conprise the frane (14) nay be forned
froma thernoplastic material having | ow t hernmal
conductivity such as polyvinylchloride or polyam de.
Al ternatively, the inner and outer channel nenbers may
be 25 netallic nmenbers such as al um num while the
i nternmedi ate nmenber is non-netallic, avoiding a
thermal bridge between the two. The desi ccant
conceal i ng nenbers may be any suitable material such
as a netal or a plastic, provided that it is resilient
to facilitate its installation and .renoval fromthe
i nner- channel nenber. 30 As will be apparent to those
skilled in the art, various nodifications, adaptations
and  variations of the foregoing specific disclosure
can be made w thout departing fromthe scope of the
i nvention clainmed herein. The various features and
el ements of the described invention -5 WD 2004/044363
PCT/ CA2002/ 001753 may be conbined in a manner
different fromthe conbi nati ons descri bed or clai ned
herein, w thout departing fromthe scope of the
i nvention. -6




....... ... WAT IS CLAIMED IS: 1 A heat insulation
wi ndow conprising: (a) an inner pane and an outer

pane, defining an air space therebetween; (b) a
spaci ng nenber di sposed between the inner and outer
pane which maintain the panes in a spaced-apart

relati onship, the spacing nenber being holl ow and
defi ni ng openings permtting gas communi cati on between
tWHAZITS cepavEDasd the interior volune of the spacing
menber; (c) a first desiccant material contained

Wi thin the spacing nenber; and (d) a frame surrounding
al. pe A hrettisplagdn wihdoweiongidsing: wher ei n t he frane
conprises: (i) at |least one desiccant concealing
menber which is hollow and detachable fromthe frane;
(ii) @ dexyiinneapane @den putetganesdsfimnenlay spicsthaenes t hi n

t he Ctﬁﬁl Cge Qémgrﬁéﬂ{&%pbs@@bmgpﬁé an%d &J&Ph@l‘:l}v)ﬁc Ilhamtam

vertlcall%' osi.tioned; and (ii11) conduit ans
provi di ng™gRreEB TRt AR TelFop Py eRagingamaber @ﬁaé@bwawbl

t he desi cdufifiihg GhihgsipB@Eting RASEMinBmichiRn §8wéeh 8RRk space and the
conceal i ng desi ccapt cartridge are

p05|t|onecm“%ggg@%ﬁ?m?ﬂ%mﬁﬂﬁ “hane, such that the
|nned@paneﬁﬂskbﬁmmnmmnﬂh@mﬁmaaﬁmgﬂm gﬁmﬁmﬂamhe

desi ggant, r SIC ant .cartri )
20 e g o R SRR o R SRR H e s
prOV|des gas communi cati on betmeen the interior

\é glr ;J m:-‘ q Of(l)t hey I%&@Sﬂe%gmm&{:eaﬁﬂéjm&&%‘ AR3l S8 and
g detachable from the frame;

(i)  adesiccant cartridge removably disposed within the desiccant

concealing member, horizontally or vertically positioned; and

(i)  conduit means for providing gas communication between the air space
and the desiccant cartridge;

wherein the desiccant concealing member and desiccant cartridge are positioned
adjacent the inner pane, such that the inner pane is between the spacing

member and the desiccant concealing member and desiccant cartridge.

2. The window of claim 1 wherein the conduit means provides gas communication

between the interior volume of the spacing member and the desiccant cartridge.

3 The window of claim 1 wherein the desiccant cartridge comprises an elongated
cylindrical tube.
4. The window of claim 1 wherein the desiccant concealing member is elongated and has

a substantially U-shaped cross-sectional profile.

The window of claim 4 wherein the cross-sectional profile comprises two linear

segments joining at a substantially right angle.




3. The wi ndow of claim1l wherein the desiccant
cartridge conprises an elongated cylindrical tube. 4.
The wi ndow of claim 1 wherein the desiccant concealing
menber is elongated and has a substantially U shaped
cross-sectional profile. 5. The wi ndow of claim4
wherein the cross-sectional profile conprises two
linear segnents joining at a substantially right

angl f.claim1l wherei e frane
o S ire Fioy drfiot] i B ooy Bn i et

nenbgmmﬂammébmnbnbewdﬁmmﬁa&bﬁo@ebMﬁemﬂkh&aﬁﬂﬂﬁ@aamﬁmﬂ

i nne ein th ant

concesag MR URTLcGn HRELE Hertish s SR e o e

i nneinmetthmdimemberber . 7. The mnndom10f claim6 wherein

t he desi ccant concealing nenber is conprised of a

r SI| ent material and conprises a first lip and a
Vingoweficlern @wharpinthedegiecantponcaalisie member iy ceranyisediohia

t h e Ire@il]l&ft i) el coBHERAN first Bp anBRQedhdIBANiBleach biphgh ab

second desi terial is contained
MAthlﬁﬁF% %YL, 3§ﬁfﬁ%ﬁa Ye and has a hi gher

affinity for water than the first desiccant material.
88, The window of claim 1 wherein a second desiccant material is contained within the
desiccant cartridge and has a higher affinity for water than the first

desiccant material.



