WO 03/ 006891 PCT/ US02/ 22468 THERVAL BARRI ER FOR Al R HANDLI NG UNI T ( AHU)
CABI NET Field of the Invention This invention relates generally to a panel
for use iwdsakdor handling unit that forns a thernmal barricaiudoebdegit t he
fl ow of energy through the panel. Background of the Invention Many air

motal ducts 1 natrranab Bl FonEiin AR INLF (e E SR eAS, 2
encl osed flow path, through which air is conducted. The sheet netal walls

of the ducts readlly conduct heat and provide little in the way of a
t her mal bar r iFégld gfithe Inyentioaner gy readily flows into or out of the ducts.

vhen the ai v handirhglulin foicl BEfCHIG & 6hi korShyncRaliGeharigngh pned it

this flow of energy into or out Cts can be cost aces an
unwant ed | odetnon thérmabbarriar énldthit therflompfegergp theoigh tHerpasaddi t i on, when the air
handling unit is installed in an unconditioned space and 1is carrying
cooled air, the outer casing of the unit will "sweat" due to condensation
of water vamkgmuhhefﬂﬁllﬁidnﬁeﬂy hot outside air upon contact with the

casi ng. The noi st devel Q ryn off the unit onto the floor or
onto equi pnent cox’{a&iyﬁ‘é andyng yruts %W@A%@prlﬂﬁé@r%%e@fabgﬁ%tﬁ %‘EFHSB‘?eF creates

a safety hazagdhiliss paesk eonwéﬁlw@tnem lﬁtB@ﬁela&@@ta@ﬁﬂl aﬁi%ﬁcl@&ﬁ%% pafle
equi pnrent. Surmmary of the Invention is an o@% ect of the present

i nvention to thrﬁbgwlécfemtlﬁ sonflpgieds Jhe @t@@ﬁ mgfalayajls tm@ctsaeadéxmné@pt h¢adw path. A
further obj eghy {ovh*a?ittwlguct bﬁyﬁl@ﬁﬁa?ﬂaﬁlgxl s{ul Onet?nér@% Q&R‘}%&quﬂt]p%per gy

t hrough the arrylng con urt her
obj ect of t he)upcpfeth@ducts, rWientthemir hasdling upit dsdadging relativply ovadel, pamiitiontdr use in
an air handl Ialr} this ﬁow of energy into or out of the ducts can be costly and places an unwanted
load on the air conditioning equipment.
In addition, when the air handling unit is installed in an unconditioned space and
is carrying cooled air, the outer casing of the unit will "sweat" due to condensation of
water vapor in the relatively hot outside air upon contact with the casing. The moisture
so developed will run off the unit onto the floor or onto equipment contained in the
unconditioned space. Such run off creates a safety hazard for people working in the

area and can damage the equipment.

Summary of the Invention

It is an object of the present invention to improve ducts for conducting air along
a desired flow path.

A further object of the present invention is to limit the loss of energy through the
walls of a duct carrying conditioned air.

A still further object of the present invention is to provide an improved panel for
use in an air handling unit.

Another object of the present invention is to provide a structural panel for use in
an air handling unit that has a relatively high R value.

Yet another object of the present invention is to prevent ducts of an air handling

unit from sweating when carrying conditioned air.



Anot her object of the present invention is to provide a structural panel
for use in an air handling unit that has a relatively high R val ue. Yet
anot her oWpasioeh1t he present invention is to prevent ductP€TafSozee4es r
handling wunit fromsweating when carrying conditioned air. W 03/006891
PCT/ US02/ 22468 -2 These and other objegts of the present invention are
contained by a panel suitable for use 1n an air handling duct for carrying

air along an encl t f I ihclude rect angul ar
frame nade of a rraq?lg%i a @ée\?ior%&g%?é ea?rig\}glf 3‘/}@ E‘ﬂj’ﬁ a%&c\%/hg lﬁeéﬁb THé T ame i s
cl osed by a tsojabdofoensedamah ir Haodlingdnctdurenrrgiog sihabnganeasbdeyl path of estRbI | shed
within the panel. The cavity is filled with a curable material .that sets
inside the g]g‘ﬁé’ﬁn @%‘gﬁﬁaf%@n%rlﬁ?m(?fmyﬂg?%%a%&@g F‘lé‘?ﬁata’ﬁ@hl‘ Bond the
covers to theafueame Famedidldbs&Eny ahkﬁyizcﬂ/@r AR botfom bavet S tHahAkaklygE1 Sti Cs
extending along the | ength of one ed of adj oi ni ng panels so that energy

transni ssi on qs@blistbf‘i Yithin thempasls Ehg cayy !i%ﬁllqgé@@faicﬁtabﬁﬁlaéﬂﬁa}_cth@ sgié kg For a
furt her underisd g orlind DA A0 AIOBGHS o bRy OURBIIOMe L ST nce W |

be made to the follow ng‘ detail ed description o e invention which is to
be read in dwhreelthaving high insulniéonharaetpristips ergendingaiong thengthaifone ddigg. 1 is a
perspective vj oW ctlion of Ct Wo, for..conducting air along a
desired flowdgggyﬁﬁl\}n\}%vﬁ?ﬂgs %’atﬁdgle}'ésr%()%mfngs'rgr%)\r}ésdﬁﬁ%rlrlilliﬂ?‘}%&support frame of the
ductwork; Fig. 2 is an enlarged perspective view of a panel enployed to

encl ose the upport .frame of the ductwork illustrated in Fig. 1, Fig. 3 is
an expl oded \ﬁré#ﬁ?eis?rﬂgf"in PPN S anel frame and covers; Fig. 4 is an

enl arged sect i onalFoyra R¥h&funidi@andMBRIr thescRRB objk St 1R iRNGtibd, Rerfnd witt Fig. 3
be made to the following detailed description of the invention which is to be .read in
connection with the accompanying drawing, wherein:

Fig. 1 is a perspective view showing a section of ductwork for conducting air
along a desired flow path with a panel shown removed from the support frame of the
ductwork;

Fig. 2 is an enlarged perspective view of a panel employed to enclose the
support frame of the ductwork illustrated in Fig. 1;

Fig. 3 is an exploded view illustrating the panel frame and covers;

Fig. 4 is an enlarged sectional view of the panel frame taken along line 4-4 in
Fig. 3;

Fig. 5 is an enlarged sectional view of the panel assembly taken along lines 5-5
in Fig. 2;

Fig. 6 is an enlarged partial view showing a corner section of the ductwork
skeleton with one panel removed from the duct work; |

Fig. 7 is a view similar to Fig. 6 showing the panel locked to the ductwork
skeleton;

Fig. 8 is an enlarged view showing the latching mechanism for locking a panel
to the ductwork skeleton in a retracted position;

Fig. 9 is similar to Fig. 8 showing the latching mechanism in a raised locking



Fig. 5 is an enlarged sectional view of the panel assenbly taken al ong
lines 5-5 in Fig. 2; Fig. 6 is an enlarged partial view show ng a corner
secti on oWotobeoagact work skeleton with one panel renpoved fPcamsohz4ekict
work; Fig. 7 is aviewsimlar to Fig. 6 showing the panel |ocked to the
ductwork skeleton; Fig. 8 is an enl ar_gc_ad vi ew showi ng the | atching

mechani smfor | ocking a panel to the ductwork skeleton in a retracted

posi tion; g t\%%% gimlar to Fig. 8 showing the latching nechanismin a
rai sed | ocking %/ 006891 PCT/US02/22468 -3- position; and Fig. 10 is an
enl ar ged sect i onaFigvilasamdnlarged spaiond] viesoéthbpynel aksanblgtabatalédpghdlinges  10- 10
in Fig. 1; F|§;1 11 |s a top schematic illustration of the panel assenbly in
the left- m)st pgbfgh ’of the ductwork shown in Fig. 1 with the panels

oriented in a si dErngI' Biop séiehang BRERkioRbPHS phﬁ& a@ééﬁlhmh%hefléﬁ%st Fig. 12
is a schematic illustration simlar to that shown in Fi'g. 11 with one ofthe

panel s hi nge&REiPrRfRe ductyverks shewn imfig. A with e peraly grientadeindi sn@e -iyrsiden open

position regﬁgﬂggﬁeﬁtgloqjg% dueiWRrk k. Fi 9. 13 is a schematic illustration
simlar to Fig. 11 showng an unlin ngéd panel renoveably positioned away

fromthe frane. EElgall2I1@@iSCDsB@ttcukmstr@tmn®‘mlhrt@rtbeftdmvxeﬂnng]ddmthmné of Tliee f
foll owi ng de i At 0 f ed e for the pose o
expl anat igon, B%gﬁ{ﬁfﬁg*}’i mo@]é?%;%r{[.ﬁé one 44 p@gﬁt?ﬁ% e’&’—"lfdé]i'lg L) aé‘r%’eg tF(B‘rt hin

order to prowlaiget theéhierandnder st andi ng of a preferred embodi ment of the
pr esent

I nventio nFlg hl% isa sc|i1ematlc illustration similar to Fig. 11 showing an unhinged panel

removeably positioned away from the frame.

Detailed Description Of A Preferred Embodiment

The following description of a preferred embodiment is fof the purpose of
explanation, and not limitation. Some specific details are set forth in order to provide a
better understanding of a preferred embodiment of the present invention, however, in
other instances, description of other elements, features, and techniques are omitted so as
not to encumber or confuse the reader with unnecessary detail. It will be apparent to
one skilled in the art that the present invention may be practiced in other embodiments
that depart from the following description and that differences may exist from the
embodiment specifically described without departing from the spirit and scope of the
present invention. The following detailed description is therefore not to be taken in a
limiting sense.

The present invention will be described with reference to the accompanying
drawings, wherein like reference numerals refer to the same item. Turning initially to
Fig. 1 there is illustrated a section of an air handling unit (AHU), generally referenced
10, that employs wall panels 12 embodying the teachings of the present invention. The .
air handling unit is composed of a series of rectangular shaped modules each of which
possess a superstructure including a pair of rectangular, planar end frames 13 and 14

that are connected at the corners by a pair of horizontally disposed upper beams 15 and



ot her instances, description of other elenents, features, and techni ques
are omtted so as not to encunber or confuse the reader wi th unnecessary
detail. IwowBlobesbe apparent to one skilled in the art tha&CTtuse2/p4esent

i nvention may be practiced in other enbodinents that depart fromthe
following description and that differences may exist fromthe embodi nent
specifically described without departing fromthe spirit and scope of the
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refer to the s tem Turnin itirally Fi 1 there |s Il ustrated a
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nodul es each of wh$ @l hﬁo@i@@g@danw@@rﬂﬁaac@m’e walk panglsnembodpiag rtheof
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AHU sections. Each panel is constructed so that 1t has an extrenely high
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value and low thermal conductivity. As best illustrated in Fig. 4, each wall contams a
vertically disposed wall partition 31 having a rectangular shaped recess 32 formed
centrally therein that extends along the length of the partition. The recess 32 is inwardly
disposed with reference to the outer surface of the partition 31. An uppertab 33 and a
lower tab 34 are integrally molded on the inside of the partition 31 on either side of the
recess 32. The tabs 33, 34, like the recess 32, extend along the length of the wall. The
tabs 33, 34 run parallel to the partition 31 and coact therewith to form narrow channels
35 and 36. The upper channel 35 opens towards the top of the wall while the lower
channel 36 opens toward the bottom of the wall. A flange 38, which is integral with the
wall partition 31, runs along the top edge of the partition 31. The flange 38 extends
outwardly from the wall partition 31 and forms an angle that is slightly less than 90°
with the partition 31 so that the flange 38 extends downwardly at a slight angle from the
top edge of the partition.

As illustrated in Fig. 5, a top cover 40 and a bottom cover 41 are used to close
the frame and create a cavity inside the panel. Each cover 40, 41 contains an inwardly
directed skirt 45 that depends downwardly from the cover and extends around the entire

periphery of the cover. In assembly, the skirts 45 are inserted into the upper and lower



having a pair of opposed side walls 27 and 28 and a pair of opposed end
wall's 29 and 30. Each wall contains mtered ends so that the walls can be
brought twQethessdto form right angle corners. Each wall PeTrShzizdef a

pl astic material having a high insulation value and | ow thernma
conductivity. As best illustrated in Fﬁg. 4, each wall contains a
vertically disposed wall partition 31 having a rectangul ar shaped recess 32

formed centr i hat tends along the |ength.of the partition.
The recess Bfﬁimsn Xlls ﬁ@%ﬁ‘fg‘ et[h&ipgrbeg)s{frgﬁ'e tCHraElggoé"P’e%c‘émﬂ%mpﬁ o g ‘g’é?lr face of
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the partition, .S0 that t fl ange extends .downwaydly at a slight angle
fromthe toEldgt%aééa%‘#ul)tpﬁléangz‘?vi[ﬁrgf%ﬁ.tﬁ,&o@lt%fg‘fet“éﬁ‘%?:?ep’l‘?gﬁ enthe panef o cover
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Pref erably, tetvepiogiaabidthepomin i s a pol yuret hane material which like the
panel frame wall STlg]eapsangls giregtnalci ﬂlsauclzlgsteii %Qsition by a series of latching mechanisms,

generally referenced 60, that are mounted inside the rails and the beams surrounding

each opening. Preferably, the rails and the beams are square metal tubes that are

slidably retained in the corner pieces. Each latching mechanism includes a cylindrical

tumbler 62 that is retatchably contained within the tube 63. The tumbler contains an

outer flange 64 (see Figs. 8 and 9) that has a six sided slot 65 that passes inwardly

through the flange. An Allen wrench 67 is insertable into the slot and is used to turn the

tumbler between an open position and a locking position. An elongated arm 70 is

secured to the tumbler that is arranged to pass upwardly through a slotted hole 69 in the

containing tube as the tumbler is turned from an open position as illustrated in Fig. 8 to

alocking position as illustrated in Fig. 9. The arm 70 is arranged to pass into the recess

32 surrounding the panel frame and to force the panel into sealing contact against the

seals 50 surrounding the panel receiving opening as shown in Fig. 7. Preferably, at least

one latching mechanism is employed to engage each of the walls making up the panel

frame 25.

There is shown in Fig. 10 a partial sectional view of two panels oriented in a



val ue. Each panel is sized so that the panel frane can be slipped into an
opening in one of the unit sections. A close sliding fit is provided

bet ween papeB/ioéasane walls and the side rails and upper amdTiuseme24beans
that formthe receiving opening. Wen the panel is fully received within
t he opening, the flange 38 that surrours%ds the panel frame is conpressed
agai nst the outer surfaces of the rails and beans form ng the opening. As

illustrated in Fig., 6 and 7 0 essi bl e hol |l ow seals 50 are preferably
nount ed ar ouﬁ‘ge'gﬁ'gldf)ﬁﬂgﬁ’gefngﬂte‘iﬁ%rgB’eo%’é‘?ﬁwr?bk.' E?C%p%tigf" pep %&r@?eng | ower
cover 41 of ideligcapnBt paRIYr&G68S dh&ibeeah Sddtors meeﬁgh&algvalﬂofttﬁb prevent.
air inside the unit from escaping around the panel. The panels are held in

a cl osed pospPicbircg the nephegal wall of the @riapryt passhiossesses 2 cenpeatlylishaped: ef ﬁr enced
80 th X SE e ' . ;
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opening. Pre y, the rails and eans are squar € ne es that
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tube 63, Thedibihen biPhemb M Bnrogt PEhsfak biely Qb GRIR A%t o) e
has a six si gexdves|90t is6Sutistaatiallyasisesr itiunathgd! Yepth Fotghastdeendd aim@ael, An Al l en
wrench 67 is insertable into the slot and s used to turn the_ tunbler

bet ween an of@ROHBER YiOBﬂ'qamf%? qnginﬂlfq.féheéiggt Pftg‘?ﬁsswi‘teélcgﬂﬁﬁlt Eﬁfeé 70 is
secured to t behlghidht o0 isttbdtediby imedrARARE ding HRISOVE DBl bk WA ough a slotted
hole 69 in the containing tube as the tunbler is turned froman open

Epsi tiaon_l_ﬁs i |1 uskrthe eabp mFligghOB’ntﬂé) Figa 10,00 easigonsoefi the panedsinFlufessy (rj at edt ihn
ig. 9. e } : I < S LI ing the
panel frame SLIEI a%@albgr%éﬁia% paﬁnangEiq?i‘lt%%legggf(?aﬂgedéggbﬁgc asg(gcgl?ér?sogj Qyﬂe seal s
50 surroundi tg chinselpamib extebintoitpsspttidigepoas9ts thenirst leg Bit includes alegef er abl vy,

ki ng up. e e e TRa0GhS ok odBR B il e G0 SR b Y S

sectional Vi ewaeh stopo Therisitapal bat 9 @toiifchales a second leg 96 which preferably

possesses a resiliently deformable bulbous section 98 adapted to compressably,
sealingly abut with the cover of an adjacent panel, as best shown in Figs. 10 and 11.
Preferably, the bulbous section 98 is fashioned in a tubular configuration having a
hollow core. It should be appreciated that the second leg 96 may possess deformable
and resiliently deformable configurations other than a bulbous shape. Also, the
remaining portion of the L-shaped bar 92, other than the bulbous section 98, is
preferably rigid, and preferably the entire L-shaped bar 92 is fashioned as a dual
durometer bﬁlb seal. Preferably the L-shaped bar 92 extends along the entire length of
the interface between the two opposing walls of adjacent panels.

As best shown in Figs. 10 and 11, the bulbous section 98 substantially prevents
air from flowing between the interior and the exterior of the duct, that is, prevents air
from flowing through the region between the opposing walls adjacent panels.

In a non-deformed, rest state, the bulbous section 98 preferably possesses a
substantially elliptical cross-section, as best shown in Figs. 12 and 13. Although the
bulbous section 98 is preferably tubular and possesses a hollow core, with open ends,

the present invention contemplates that the bulbous section may be tubular with closed



WO 03/ 006891 PCT/ US02/ 22468 -6 side-by-side arrangenent al ong the
framewor k. Each of the panels is essentially identical to the panels
previ ouslwodasedsPbed, in addition, each peripheral wall offCrhso2/panel
facing the peripheral wall of the adjacent panel possesses a generally
U-shaped groove 90 associated with the, channel. As best shown in Fig. 10,
each groove 90 extends generally parallel to an associated one of the
channel s int I e e utvva dI fromthe
associ at ed chann nll%ad%%feéwng sﬂﬂﬁ AjlF(’Deac e&%{bo éoélﬁs‘?c %W%E;fi ally
shorter than filleé wdthpi defainable eolalsmoh iag b dfchnt haibaeér, othealalaﬁt@memazkleb,whe
one-quarter to_.one-half of th th ofthe associ at ed channel Preferably
3! gt g

each groove 9OPUS eEHIRIS Ay nOTHaXE P CPIF SHFion: B rathes nepy b (AshigRPAfAMa t he wal | .

I'n the enmbodivaRay pfde WP mbfdridtisteh a]SQiz fodkh iR br ARG ePlstollee PAAGHiSn, 1 AS! udes a
substanti al | L shaped bar 92 havi ng afirst leg 94 adapted to ‘abut an

associ at ed orvilbgps sectien Shmanks fashione P@aé}@@%ﬁhthﬁhlﬁ diseigis teimatesial gr oove
90. [The 111 StachPinif sl ehtilES ofule 2chafa PSS i RAHRRLS f&r%xﬁﬁgié hhe_upper
groove

edge of the assoclate s adapte as a

L- shaped bar bgbound sctidnfi8imaybs acﬂlesed(t@md)theegls@&CMd mhq:memﬁmmlpblguonpﬁssesses a
resiliently ef]9r 4ﬁ lggl bous section 98 adapted to conpressably,

seal ingly abu & “cover of an adj acent panel, as best shown in Figs.

10 and 11. Pr ef en"a@Lsshaﬁe&earMInﬁpms res@@etm}efast&&dlt@th%agsbu@te@gaﬂerbyahé ubul ar
configuration having.a holl oweﬁa géhrIt shoul d _be appreciated that the

second | eg 9FTHENOOAES LU & Oughfhe 55 lsect atyhedeslapht Bre2,

confi gurati ORgroRSHRE adsbifted AL QAE cHVRAREH, Al 3o tﬁeh@am 'ir%ﬂﬁhéﬁ @Qbé%?rt ion of
the L-shaped bar 92, other than the bul bous section 98, Wﬁre erably

rigid, and psbevetr ibFig tlAe Adfhonghethe Tsahapest baya92 ani)@terda‘fgﬁh@ odshe dual
ent i 1o | engt fosr ey pate B €8 Aron I ERA e sho R BB DT L f acent
panel s. As bdistscreholim, 1tuawﬁthg$he stGpeafithe pesent meertioh iatsthadedigne ma Blso
substantial | Yo Riséd/ ef?etcavely, such as integrally forming the L-shaped leg 92 with the wall,
adhering the L-shaped leg 92 to the wall, and clipping the L-shaped bar 92 to the wall.
Alternatively, in utilizing L-shaped bar 92, the first leg 94 may extend substantially
parallel to the second leg 96, with the second leg mounted on the cover 41 of the
associated panel. It should be appreciated that although the L-shaped bar 92 is
preferably selectively, releasably mounted to the associated panel, it is within the scope
of the invention that the bar 92 may be fixedly mounted to the panel.
Referring to Figs. 11 and 12,hinged wall panels 114 may be used instead of wall
panels 12 when easy access to the interior of AHU 10 is required. A latch holds hinged
wall panel 114 closed by interacting with a side piece 18 Or another latch on an
opposing wall. Hinged wall panel 114 includes a living hinge 122 which in turn
includes a mounting flange 124 for mounting panel 114 onto side piece 18, a hinge
portion 126 which bends without breaking, and an edge extrusion 128 which connects
living hinge 122 to a panel perimeter. A éeal 50, preferably hollow and compressible, is
affixed to side piece 18. When wall panel 114 is closed, panel 114 compresses seal 50

to form a sealing fit with side piece 18.



air fromflow ng between the interior and the exterior of the duct, that

is, prevents air fromflow ng through the regi on between the opposing
wal | s adjwoaaboganel s. 1 n a non-deforned, rest state, thePoolusors24secti on
98 preferably possesses a substantially elliptical cross-section, as best
shown in Figs. 12 and 13. Although the _ bul bous section 98 is preferably

t ubul ar and possesses a hol | ow core, Wist h open ends, the present invention
contenpl ates that the bul bous section nay be tubular with cl osed WO

03/ 006891 PCT/ US02/ 22468 -7 ends and nay be filled with a fluid. Al so, the

core of the bul boysmils@sd predenPRvemivn B bebh bh@&um}t thowndal aeseRbddevigpl i d such
as a foamrubber or other elastoner. Al so, bul bous section 98 may not

have any cor é&feereeitphe prferredanodsas IIWﬁVt%’e‘nfﬂﬁs@W‘ﬁﬁédt vibba wndergiapd By v pi ece

of materi al r i t he

bul bous sectlongggéhggﬂﬁaﬁpggﬁ?gﬁz z%g%gﬁgggtrngE%ﬁbaé gﬁﬁgﬁﬁgﬁe fromthe
mat eri al  fr depawtirigchont the spigitraidrdepre afthetitnentiersdsalefinkddnrth®daiins. f ashi oned, and
for exanple, the bul bous section 98 may be adhered to or otherw se secured
to the remaining portion of the L-shaped bar 92. The L-shaped bar 92 nmay
be rel easably fastened to the associ ated panel by the provision of a screw
100 extending through the first leg 94 of the L-shaped bar 92, through the
associ ated channel and cover skirt, and into the foaminsul ation, as best
shown in Fig. 10. Although the L-shaped bar 92 is nmounted to the wall of
the associated panel by the insertion of the first leg 94 into the

associ ated groove 90 and by the screw 100, it is within the scope of the
present invention that other designs may also be used effectively, such as
integrally formng the L-shaped leg 92 with the wall, adhering the
L-shaped leg 92 to the wall, and clipping the L-shaped bar 92 to the wall.
Alternatively, in utilizing L-shaped bar 92, the first leg 94 may extend
substantially parallel to the second leg 96, with the second | eg nounted
on the cover 41 of the



associ ated panel. It should be appreciated that although the L-shaped bar
92 is preferably selectively, releasably nounted to the associ ated panel,
it is wtwoimoscope of the invention that the bar 92 may/use2/fissedl y
mounted to the panel. Referring to Figs. 11 and 12, hi nged wal |l panels 114
may be used instead of wall panels 12 en easy access to the interior of
AHU 10 is required. A latch holds hinged wall panel 114 closed by

i nteracting \W&anlfsi de piece 18 O another l|atch on an opposing wall.

H nged wal | panef 14 includes a living hinge 122 which in turn includes a
nounting flange 124 for nounting panel 114 onto side piece 18, a hinge
portion 126 which_bends w EPout Joreaki ng, and an_edge extrusion 128 which
connects |iving hi nge?3%lopuse inaiphandlingunitior spndugtingai alapg an gicised abl y

hol  ow and c@IBRIAS k4 Panel Bcludhgi xed to side piece 18. Wien wall panel 114
is closed, panel 114 conpresses seal 50 to forma sealing fit with side

pi ece 18. WD 03/ 0dBEPheplalliggpdipgapg@per.cBanppi dpeningie thertep efseidivallend i on has
been parti cul i  : reference to the preferred node
as illustrat gggvibérflctﬁ%g% gl\si\nq%gﬁﬁigit;&\t}ﬁﬁ‘d?f\g%gm&}%ﬁer stood by one skilled in the
art that various eWwangesandeibmicbvenmgchiveverhbreng athstdomtediskirtekiehding

departing fr it.and scape, of .the.invention as defined by the

claims. WO Owﬁgﬁgﬁ%&@%g&eﬁeﬁg@ e gdrt %t'*‘EiOBicmer CINGC Wl yse i n

ai r hand| i ngthemipperfohannelasfeald tval gndthé skit SIe lﬁiﬁoﬁ"é@b&%@iﬁ%céﬂt&l}l&dmﬂlm sai d ]
annel opening to the

panel includi,ng a peripheral |1 including an upper_ c

top of said Mlq?w%{rfgan P‘PfgﬂkgrWV@H%ﬁ@lsmﬁgedt%v%‘&ﬂ%i@m@fané aid vall, a
teofeﬁgyﬁr and a bpbirshle faMaterRAGBsERMAY cIAPIOP iflihe 30T OF P bRDiRIGS ¢

X i ng

said walls and said covers together when cured.

2. The panel of claim 1 further comprising:

a substantially L-shaped bar, a first leg of which is contained within the lower
groove of said wall, and the second leg of which possesses a deformable bulbous
section adapted to compressively, sealingly abut another portion of the air handling duct

such that air is substantially prohibited from passing between the interior and the

exterior of the air handling duct.

3. The panel of claim 1 or 2 wherein each cover is formed of metal and the

associated skirt is integral with each cover.

4. The panel of claim 2 wherein said bulbous section possesses a tubular
configuration having a hollow core and a substantially elliptical cross sectional shape in

an undeformed state.



about the outer periphery thereof and the skirt of the top cover being
contained within the upper channel of said wall and the skirt of the

bot t om cowero3joedspy contai ned within the | ower channel of peaiusomedsbs t o
establish an enclosed cavity within the panel; and a curable foam materi al
substantially conpletely filling said @@V|ty and binding said walls and
said covers together when cured. 2. The panel of claim1 further
conprising: a substantially L-shaped bar, a first leg of which is contained
within the | ower groove of said wall, and the second | eg of which

possesses a def or sabl eApsik haidsin ﬁlﬂgmrﬁmma@apt ed to conpressively, sealingly
abut anot her portiqgn ofthe air %andl i n duct such that air is

substantial |y prohif3mesHusgHapag ¢intgalie ofeidn picrss intsicoppcsted dn drme
exterior of Lhesy bf dpemdhd; ng duct. 3. The panel of claim11 or 2 wherein
each cover is formed of metal and the associated skirt is integral wth
each cover. 4. The ppasldy obfpardlsniviich fiktntoedorrespanding wptrines imewidi lampossesses

a tubul ar Qt'i]&c'nﬂé' %%H&@alp%\éﬁx] &n@luﬁﬁél ow core and a substantially

elliptical cross sectlona ape 1'n “an undeforned state. WD 03/006891
PCT/ US02/ 22468 - 4 feripherdiwali mclh(aﬂg’iénupgerlammcl operitig fosha1gp oRaildwallendt ruct ure
havmgaplur?lty of l&deg ge |nt 3nnﬁcted to forma plurality of
openi ngs: a B FYeldpenjag i 15?1 Y2t o correspondi ng openings in

said frame struchpovepafih Witomdbe: Qédh%bﬁerhﬁlﬁh%lﬂi d@g)ma@ed@.ﬂ'ﬂe%ﬁ'dﬁé val |
i ncludi ng an upper channel opening to the to sai d and | ower

channel open??fyt th oticepesipherythestof aud the et Pfthatopéﬁveé b@ég ccamneé Vb@m om cover,
each cover hagyiBBerRRare?shid el asdthe dirfSteI WD cover being contained within

the lower channel of said wall to establish an enclosed cavity within the panel; and
a curable foam material substantially completely filling said cavity and binding

said walls and said covers together when cured.

6. An air handling unit according to claim 5, wherein herein at leats one
of said panels is a hinged panel including a living hinge panel connected to one of said

side pieces.

7. An air handling unit according to claim 6, wherein said living hinge
includes:

a mounting flange;

an edge extrusion connected to said panel perimeter; and

a hinged portion; said hinged portion disposed between said mounting flange

and said edge extrusion.



about the outer periphery thereof and the skirt of the top cover being
contained within the upper channel of said wall and the skirt of the
bot t om cowerosmeésey contai ned within the |ower channel of maA/usmat4est o
establish an enclosed cavity within the panel; and a curable foam materi al
substantially conpletely filling said _rfla_vi ty and binding said walls and
sai d covers together when cured. 6. An"air handling unit according to claim
5, wherein herein at |eats one of said panels is a hinged panel including
a living hinge panel connected to one of said side pieces. 7. An air

handl i ng unit acc8®r di ngn tiohaidéingruit acodrding tonclaial Twhéreinrgjd hivingdingt iscl udes: a
nmounti ng fl ange;. an edge, extrusi op connected to said panel perineter; and a
hi nged porti 8&?’1)15%{?‘8%?1?% © §F‘{ﬁeg’ﬁ di sposed between said nounting fl ange
and sai d edge extrusion. WO 03/006891 PCT/ US02/22468 -11 8. An air
handling unit according to claim7 wherein said |iving hinge is one-piece
with said panel péri rre‘g’é?lrbﬁmd P it acrRrAME faelai or %’@%rfélfthﬁ to claim5 or
claim6 furtRefpriGYPEdnrdGibR RBRF SERED &t RBABRY ofthiliisiRPidc, 8a | east one
of said side pieces, said conpressible nenber formng a seal between said
panel and saicempiegsblpmemnbentprating & shabbepugsasaifl panebaridesdid sidepi¢ep svhewr r espondi ng
opening in sai; . I ! | ccording to

cl ai m 9 wher gélugp%ge? %%%%irﬁgig{% ggp%lﬁ%%%‘%h{é%%?&isfe@g%&ﬁ%%%?mbI e bul bous
menber that possesses a tubular configuration having a hollow core and a

substantially el T{pti gl ;¢ Q%G GG A0ing 1o OER% Wherd sHAISH LGS, State:
member comprises a deformable bulbous member that possesses a tubular
configuration having a hollow core and a substantially elliptical cross sectional

shape in an undeformed state.



