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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
wo edoanesset 0 an energy efficient wi ndow and, i NPCT/CA2002/001753
particular, to a desiccation systen1for ener gy
efficient w ndows. BACKGROUND OF THE | NVENTI ON W ndows
or gl ass areas EN@E@E«FEWTMJNMQW| n heat
i nsul ati on schenmes for buildings in hot or cold
climates. A basic insulating window that is well-known
is 10 constructed fromtwo panes of %Iass wi t hin a_d
G eyt space between the panes provides
B Bp'Y NvERG NI spal so known to evacuate the air
space or to Fill the air space with a gas of |ower
t herlfgpresem dnyentionirelptes toeam eaérgy sfficientasindovy amd, u@lmeuculafr toa
the i nsul ating val ue o
deglggﬁllaﬁ%\n %\?vg?egéxegﬁ{)]%g\%%% transparent partitions
bet ween the outer glass panes to reduce convective
heat transfer within the unit. This may increase the
nit which may cause
pressure-related difficulties to develop if the air

vol uwBdbws HOflasy Siehefk a élgmﬁ@a%t Fdin¥R llllrlﬁ@t#nﬁlé{tﬁﬁtsglge’meg for

means of desiccating the air enterin uni t

budingy Bnoderroldylimatest Adtasio insulatieg Wmdbwn dst prkuﬂmpwg is
[ m ss in
cop Gl O Moo Kbl AU S Y o EC b B e
prwedids heathmuémhmvh iséserknewg tui a‘vacmﬁfetthe alﬂnfaﬁal(&n’@ fill $hel oy sbﬁt? with
L.n_the, union of the gl ass panes an

o 445 8F ¥t RN PRl bF i s g e BpBon g Bricotgpencing
thcgin&i’lathg viafhe @ stich & Widiokw i tditb¥idEtsispd2ent PeidodNREdech the outer

t he r priate di stance by spacers. Because of its
glaé&E@}eF F W coreeivahe tapert i thajpidoThis man inbresedhetis
Vohﬁ'iyeewﬂﬁl@ %e%lnﬂ Whﬁlﬁrﬂl Radde ?e's?ulr%l ie%é&’ﬂﬁqcﬁ%lgs toHe Véﬂrﬁ‘ﬁ* el 2%

an excellent 25 con ucto eat and um

volpedepotiyseidd.i | themét vobmaerisl serdeded gemygﬂmam@hea'emﬁﬂlg the

unft must be provided.

Other technologies include providing selectively reflecting or low-emissivity coatings
to reduce radiant heat transfer through the window. As well, there have been significant
improvements 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
manufacturers 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.

In U.S. Patent No. 4,563,843 (assigned to Sulzer Bros. Limited), a heat insulating
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significant thermal "short circuit" at the edge of the
insul ating glass unit, which reduces the benefits of

WO pprowses gl azi ngs. In addition to the increasedr/haato2/001753
| oss, the colder edge is nore prone to condensation.

ol e s M S ot i e i
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ass_panes and transparent partitions within
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are structurally joined together and separ
SPARSH bereen the glaseatianes anddo sitain tﬂweltana)larenmaﬁtit@mm g?thei wanting
Enne fr nbers, A [ astic, .
with By B0t Pl LATR: SR Rehert Wh G 0B Filpdtsiccan.

Theredtside of étedfametifigealed anith hat @élt bipgraad tHiomstal £X15€hich have low
conne chanber between the

[ defipne.a dryin _
g P Hker ERGP RN P53 atiiRia s arecoant vt o
spadstbBedige Gffthd RfreVORER of ir $@BInGRes¥AidtoRRL 168! YenkH! MlerNd
thin netal foils which have | ow thernmal conductance
wingey BregAred vouidrinereasy & upagsspieblp davels giuficiant tojbrealrdloegissa ]rcuy
i r ol. o)

e Bilnd %0 PREBRERSURR Rl LA AP A e
walgTyepwr piitbinghe @is spacruhaly iesidtie asielehatiomahick prhysdivs éhe transparency

ficient to break the glass [n. extremne

Of:ﬂ%\éﬁgﬁ%‘)‘é g}ﬁ{ Lhe aérenreglgl}’ Iel{lte%P%f t@ﬁﬁlésrpg‘fed}l‘é% lb?: ﬂeé}‘fﬁaég‘fc r eat ed

by sol ar radiation. Because water vapourhvvl thin theh

air ce esult in cgondensation which inpairs the

¢ r arlBp AR m b Tmmed e SREG RNt it Heim Py Beinveg c0é e
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. chanber fornmed in the Sul zer patent is de |n_d y the
ingjallsd sifinsthe yimdoyyanis andscannet bs ecplaser] withdvit destrhetivelynidventling the

' Therefore, the desiccant is permanently

installed within the wi ndow unit and cannot be

repl aced wi thout destructively dismantli nght he f

w ngow. . 20 .Therefor,e, .there is a need. in the art for.

i SR L e S AV g R R Gt which includes

a spacer configuration and desiccant system mitigating the difficulties posed by the prior art.

SUMMARY OF THE INVENTION

The present invention is directed at energy efficient windows having an advanced
desiccant system. Therefore, in one aspect, the invention comprises a heat insulation window

comprising;:

(a) a pair of outer panes defining an air space therebetween;

(b) a spacing member disposed between the outer panes which maintain the panes
in a spaced-apart relationship, the spacing member being hollow and defining
openings permitting gas communication between the air space and the interior

volume of the spacing member;
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a spacer configuration and desiccant systemmtigating

the difficulties posed by the prior art. SUMVARY OF
waRE4ONIENTI ON The present invention is directkdr/an2002/001753

energy efficient wi ndows having an ﬁdv_anced _desi ccant

system Therefore, .in one aspect, the invention

cgré%)re i s ddegeqayipatprial ﬁ?@?‘? WP B5 RPachis EMRSFi28i ng:  (a)

a @) r affraietsefropAiRS pdEnkidt HBhERnAb, WRAGE the frame comprises:

t her ebet ween; (b) a spacing nenber di sposed between

the outer panes which maintain the panes ina

spaced- apart f 1glspédeMSRaRh cohdBlSPRGHHG WIRELShoIRS) 79

hol | ow and defining 30 openings permtting gas

communi cat i ofletprbieble Eamttheframe; space and the interior

: ' er: -2 WO 2004/ 044363.
PeT CregB) 0B 15RAR PR RGBS P 87 e o
wi thin the spacealiggmemberandand (d) ahfr?rre surroundi ng
a perineter of the window, .wherein the, frame )
Conpri sl gonfluihmepis dox priyidie ges copumEI RIS 5eR dhe air space
member whi chaﬂah@ms{c@yﬁtmdge_det achabl e from t he
frame; (ii) a desiccant cartridge renovably disposed
within the desiccant concealing nenber and (iii)

TheC@RAH thed¥B BRTideOkas Q{nﬂ}eﬁiugfg%nme%g ML%EO&%%%h@ESSQCng

the air space and sl ccant carftri
mergbsidnd the desigvsntperidatend yay petmblybeatubo MMHeekyviemnt datigdge

' Lor .yval of th cing .. er..an he :
T R e TN TN
merolees) widetnis pesierhisly eigRgated and has a substantially U-shaped cross-sectional
profile.

In one embodiment, the frame comprises an outer channel member, an inner channel
member, a web member disposed between the outer and inner channel members, and the

desiccant concealing member is detachably connected to the inner channel member.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of an exemplary embodiment with
reference to the accompanying simplified, diagrammatic, not-to-scale drawings. In the

drawings:
Figure 1 is a perspective view of one embodiment of the present invention.

Figure 2 is a cross-section of one embodiment of a window unit of the present

invention along line 2-2 in Figure 3.

Figure 3 is a cross-section of the embodiment of Figure 2 along line 3-3 in Figure 2.
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preferably conprises an elongated cylindrical tube

which fits within the desiccant concealing nenber,
wokiogl44363 pref erabl y el ongated and has a substBeit/Cabkdog/001753

U shaped cross-sectional 15 profile. In one

e h I
DEER D scirpONBE AR ESION. Lot remper

disposéd between the outer and inner channel menbers,

and Theeresete siventtontpravides dad anrRgerppafficiknt Beat@bwledi@atividdow design.

onnect.ed to the i.nner channel nenber. 20 BRI EF,
WEiea AR e B Ry ﬂ%léotidgg@ﬁﬁlﬁrﬁﬁl Rgive fheis gopmpen art-
re€tpaized Reshify. way of an exenpl ary enbodi ment with

reference to the acconpanyi ng sinpllfled,h ; _

di agrammtic, not-fo-scale drawings. In the raw ngs:

Fi g 3‘{‘%‘% Shows ap ayterior apepm of agyiadg voyntiHomPERBS dratelsss mgpes (10, 12)
antRGrapleq@$HNt i nvention. 25 Figure 2 is a cross-section

of one enbodi nent of a wi ndow unit of the present

invention along line 2-2 in Figure 3. Figure 3 is a
cr o?gg%f‘é&%néﬁ SBYW £1Qes-EREI Oh e ElasT Pappsyih Pl 22 specestapatt bne
[ ' S / ! :
e e S G S S T e
norplde the srpsppastipuiéplahent Figure heAlfpough forgefershee ﬂr:lqmsas, Figure 2
i 4 i esi.gn. n _descri bin e presen
WAL S Rl PR A8 on RN aF Lhcht Rl nreton. s
oreoiatims agrot essegiabaridaedy teeanrisw@s. 5 Figure 1 shows an
interior view of a w ndow unit conprising dual glass
panes (10, 12) and a frane (14). Figures 2 and 3 show

Cr 098 S@6E befsrised arf dbeor Shas] RARRS (163, 0n i) ciBRAE §lmber (20)

apart by a o :
and dual intermediate web members (22) which join the inner and outer channel members..

The inner channel member may include an installation flange (24) which projects outwardly
and will abut a window jamb (not shown) when installed into a wall frame. A removable
desiccant concealing member (26) is attached to the inner channel 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 channel (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 inner 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 seal (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 spacer is a

i
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spacer (16) and held together by the frame (14). The
cross-sectional plane of Figure 2 is normal to the
wee@ss4sexti onal plane of Figure 3. Al though fBCT/CA2002/001753
ref erence purposes, Figure 2 10 mﬁll be described as a
0SS: se a hori zont al

nefPhos i@iauBf SRR0RRu0° sREwin PR g ontHs ABRtmeae cotnes

pcﬁébdﬁhfﬂyalbel diterg efr&isle bdiveer theNe spa TRt &R ThALla R PARE (10, 1%? and
channe an i nner channel nmenber

they H’éffﬂor ﬁ?lwwgﬁhaﬁwcml?M%m@ thezdeyiceamt- obs el m stnhﬁ conduit (42)
cdnﬂé'b%r th@fﬁg:rl@f"ip%fie mﬁéq%%er TREMeS tube gftlﬁ withh th?{i] %{ccant f%léffahng

channel nenbe e an | nst ation

megabas K26 Mdjckds §HQ§1LW ifpdedicgana (). V\Thel seabilmba(él\m hnﬂ;mWap émﬁb)whlch
fra

rob s R AP (4Bl B0EE bRl Bltn oo e Soacer ntrior

vodinamideit desictdnetuba(d@). channel nenber (20) opposite the
installation flange (24) which serves to retain the
glass unit but does not serve any other structura

f UNQAsiiO&pparbhe il @sdieGRA Hon&ARSEALMBY (185 TS be Qe%@veﬂ ﬁ'om the frame

t ube- shaped deflnlnaéa single 20 eIonga e channe

(1)) diseagpging direlingf(3q, He) &om Hitmegeianndsnenter 08), thergby @&ﬂb)smg
thé"ﬁl%slc@antt th%e 4'? eﬁ“hee&&ﬁca‘?lft Eug% Plﬁ?g %Eqﬂél}ede eglg Iy &3 RT $3M e

he two
Condwfr (éé)prmd mm@e@wdb‘aé@sh c(e?,ﬂ:canB&))e ffarcedry. Mnohealtchndre

h t d
RS RS0 PSP B 35,
coRfainad inathd@dcdrand he a(hllghéf afﬁhﬁ;ﬂﬁ)ﬁbvaﬂéﬁﬂlf@l@fhe @gﬁacaﬁmnitl) kR spacer. As

36 tta to the inner channel ne
wil3g priigied@ufors36ied i i iheiathiids FMEndas fhsgappace mustpass
th16QgICBe dpRBeBRMRSECabZbe tﬂ:}@bysﬁ@éeﬁlm fl@d aﬁfl&ﬁg&é Yithin the
formed froma material having | owt uctivi
WigdRy ¥@t at i vel y i npervious to nD|sture such as
neoprene, epdmor silicone rubber.. 30 In a preferred
enbodi nent, a dual desiccant systemis enployed. The
spaDesicdagt tabes-(4|4)\ﬁﬁy2>@ PlacEia D68 th6ThiedaONPio00deéBnt concealing
@% r.ect an % menber which is filled with a
medtheld gt ARG E e

Sul (40). The spacer defines

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
polyvinylchloride 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 channel 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



pores which allow air to circul ate between the air
space between the glass panes (10, 12) and the
WO paoe0i4363 vol une of the spacer which contai ns PEBECA2002/001753
desiccant. As well, a small conduit (42) connects the
in%eriqﬁ gpace of tQ$ sagcer to a seal ed tube (44) )
MR PHIRUE Ty a TepRes dttfepeh tem the rymbinsgpsclesqrided onghtapd hegein,
withdul @6pavingFrodehi 66RB bf ! Bhventible seal ed tube (40) has a
cap (46) which receives the conduit (42) thereby
provi di ng gas conmmuni cati on between the spacer
interior volunme and the desiccant tube (44). As is
apparent, the desiccant concealing nenber (26) may be
renoved fromthe frane 10 (14) by di sengaging the
lips (30, 32) fromthe inner channel nenber (20),
t hereby exposing the desiccant tube (44). The
desi ccant tube (44) can then be easily disconnected
fromthe conduit (44) and replaced with a fresh
desi ccant tube if necessary. In one alternative
enbodi nent, the desiccant in the desiccant tube may be
different fromthe desiccant contained in the spacer
and has a higher affinity for water than the desiccant
in the spacer. As 15 will be appreciated by those
skilled in the art, air which is drawn into the air
space nust pass through the repl aceabl e desi ccant
tube , thereby preserving the dry atnosphere within
the w ndow unit. Desiccant tubes (44) maybe placed in
one, two, three or all four desiccant concealing 20
menbers (26) in any orientation. The outer,
i nternedi ate and i nner channel nenbers which conprise
the frame (14) may be forned froma thernoplastic
materi al having | ow thermal conductivity such as
pol yvi nyl chl ori de or polyam de. Alternatively, the
i nner and outer channel nmenbers may be 25 netallic
menbers such as alum num while the internedi ate nenber
is non-netallic, avoiding a thernmal bridge between
the two. The desiccant conceal i ng nmenbers maybe any
suitable material such as a nmetal or a plastic,
provided that it is resilient to facilitate its
installation and
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removal fromthe inner channel nenber. 30 As will be
apparent to those skilled in the art, various
wOoR@Hli4ses i ons, adaptations and variations of P€TY€A2002/001753
foregoi ng specific disclosure can be made mﬁ}hputd
[ he scope of the invention claine
“ﬁgggﬁégﬁ%ﬂbh@ghébus fegtures and el enents of the
descri bed invention -5 WO 2004/044363
PCT/ CA2002/ 001753 may be conbined in a manner
Ldi f f4Peat fnsplabion VIREOW 6pMPHFRE ons descri bed or cl ai med
herein, wthout departing fromthe scope of the
invention. -6 WD 2004/ 044363 PCT/ CA2002/ 001753 WHAT
| S CRAI MEDair 8f outer pAndselafining sndinspacntheiebadwoenc onpr i si ng:

5 a palr..of outer. pan defining an air.space .
*henShet hoelei gttt BisRAREEorh Eontls i3S atbi b siai e panes
t he out efin panesl-aphit @é]atfmh}ﬁlb,a]iﬁdbphhﬁg RnenBs bﬁi%l@ halkljovy and defining
spaced-apart rel ationship, the spaci ng menber being .
h g| | ow a??aena@ﬂ PRICHEmS §ﬁéﬁm¥§@1°ﬁl%?wett‘¥?eﬁg§hegaal‘sspace and the interior

COﬁﬂuniC&bh&@o$QEW§%H%%&%ﬂ%hr space and the interior
vol une of the spacing nenber; 10 (c) a desiccant

mat d8) al adevecanteatenial eqnitainedrvethimthe S}Pﬂginmhrglel;; apdh Wﬂ (d)

a fr, Waleh ] . i .ndo erein.
e 7, SRR RESLIH FALAE AP (HIEE e
conceal i ng nmenber which is hollow and detachable from

SR RN e RN CLL
detachable from the frame;
(i)  adesiccant cartridge removably disposed within the desiccant
concealing member and
(iif)  conduit means for providing gas communication between the air space

and the 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.

5. The window of claim 6 wherein the cross-sectional profile comprises two linear

segments joining at a substantially right angle.



(ii1) conduit neans for providing gas conmunicati on
between the air space and the desiccant cartridge. 20
wQ 2008368 ndow of claim 1l wherein the conduit PEEOA2002/001753
provi des gas communi cation between the interior
vol of .t he aci ng nme r and the desiccant
Sear t Tagaa e SRR PR G auit do s s member, an
indeshee@hine@bdr} 4 welgRetberdisp6RE batve& 08 g&b:hd inner channel
ng%élndrlcal tube. 25 4. The w ndow of claim 1l wherein

CriydieEein the et pRaselingangsetier issletaphahlynomepcied do fhagumer
clansdhsh@eti al |y U-shaped cross-sectional profile. 5.
The wi ndow of claim6 wherein the cross-sectiona
profile conprises two Iinear 30 segnents joining at a

sub | P 4 2004/.044363 . :
7By CRIORBI A Y vt e geclertl SR N insompised ofa
resilientfiragerial amlmomipsiges adinst tipted a sdeamd ey whithtseh en@ie an iiRfcut
8g%nn%£.nenbﬁ%Pla gﬁp menber di sposed between the
EEUEP VAT SRPCICIFAIRl  nenbers, wherein the
desi ccant concealing nenber is detachably connected to
the inner channel nenber. 5 7. The w ndow of claim®6
wherei n the desi ccant conceal i ng nenber is conprised
of a resilient material and conprises a first lip and

a second |lip which each engage an undercut groove in
t he i nner channel nenber. -8




