WO 03/ 006889 PCT/ US02/ 22466 PANEL SEAL FOR AN AIR HANDLING UNIT Field of
the Invention This invention relates to an air handling system an
parti cul awo amoesspanel seal for use in an air handling syiTEUS0243
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framework and the openings in the framework are closed by panels that seal against
the structural elements forming the opening. Adhesive backed gaskets are placed
about the inside perimeter of the panel which, when brought into pressure contact
with the structural elements, form a seal to prevent air from passing out of the unit
around the panel. The gaskets are difficult to install involving a good deal of cutting
and fitting which, in turn, generates a good deal of scrap material. In addition, it is
oftentimes extremely difficult to achieve the uniform pressure needed to produce a
seal and, as a result, leaks in the unit occur. Over time, the panels may be repeatably
removed and replaced weakening or damaging the adhesive material again

producing leaks in the unit and eventual replacement of the gaskets.

Summary of the Invention

It is, therefore, an object of the present invention to improve air handling
units.

It is a further object of the present invention to improve panel seals utilized
in air handling units.

A still further object of the present invention is to provide a panel seal for an
air handling unit that can be quickly installed in the unit.

Another object of the present invention is to provide a panel seal for an air
handling unit that allows the panel to be repeatedly removed and reinstalled without
jeopardizing the seal's integrity.

These and other objects of the present invention are obtained by a seal
assembly suitable for use in an air handling unit having co-joined modular sections.

Each section contains a framework having rectangular shaped openings. The
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handling unit that allows the panel to be repeatedly renopved and
reinstalled without jeopardizing the seal's integrity. These and ot her

obj ect s oWotohmeogssesent invention are obtained by a seal ®e3drsbd/p4saitable
for use in an air handling unit having co joined nodul ar sections. 30 Each
section contains a framework having rectangul ar shaped openi ngs. The WO
03/ 006889 PCT/ US02/ 22466 -2 openings are cl osed by neans of panel s that
are locked into the openings by neans of a series of |atching nechanisns.
The structural elements formng each rectangular shaped opening are each
equi pped with a guide rail for slidably receiving a seal assenbly thereon.
Each assenbly, in turn, includes a par of resilient bulb 5 seals that are
coextruded al ong opposed side edges of a stiff or rigid support plate that
i s arr angpehihgs Rogwgeal by Peidelpandls that sreiletkad info Hteaapeninph by seanst ur al

el ements formng_the openi ng are_ brought toget by cor,ner pieces. The
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a panel is latched into the opening, the panel wll.c ress.the seals and
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Descri pti #e ogénirtlgh el"}%’bq}% B&1s in assembly pass outside the slots and are brought into
10  contact with each other at the corners so that the seals encircle the opening perimeter
so that when a panel is latched into the opening, the panel will compress the seals
and provide a leak tight joint between the structural elements.
Typically, the openings in the framework are perpendicularly aligned with
each other. The guide rails are mounted on structural elements that are commonly
15 shared by two adjacent openings so that the bulb seal running along one edge of the
support plate serves to seal one of the adjacent openings while the other bulb seal

serves to seal the other adjacent opening.

Brief Description of the Drawing /

20 For a better understanding of these and other objects of the invention,
reference will be made to the detailed description of the invention which is to be
read in association with the accompanying drawings, wherein;

Fig. 1 is a perspective view showing a portion of an air handling unit
embodying the teachings of the present invention;

25 Fig. 2 is a partial enlarged sectional view taken along lines 2-2 in Fig. 1,
showing a panel removed from one of the frame openings;

Fig. 3 is a view similar to that of Fig. 2 showing the panel mounted in the
opening;
Fig. 4 is an enlarged top view of a seal assembly utilized in the present

30 invention;



20 For a better understanding of these and other objects of the invention,
reference will be nade to the detail ed description of the invention which
is to be wosamodssy associ ati on with the accompanyi ng draw ®g3/USatza4eé n; Fi g.
1 is a perspective view show ng a portion of an air handling unit

enbodyi ng the teachings of the present invention; 25 Fig. 2 is a parti al

enl arged sectional view taken along lines 2-2 in Fig. 1, show ng a panel
renoved fromone of the frame openings; Fig. 3 is a viewsimlar to that of
Fig. 2 show ng the panel nmounted in the opening;, Fig. 4 is an enlarged 'top
view of a seal assenbly utilized in the present 30 invention; WO 03/006889
PCT/ US02/ 22466 -3 Fig. 5is a perspeétive vi ew showi ng a corner section of
the air handling unit frane with the panels renoved; Fig. 6 is an enl arged
partial view offig Sgenppepediiye Viest HOWiRE de@neiseatiomokthe air mgtunitnvent i on

show ng aﬁB%ir . ea S l.ies retained within the corner piece; 5 and
Fig. 7 is a \?ivél\?\}/{tsh?r%a*%}ﬁ ng&%% at in Fig. 6 show ng one of the seal

assenblies dr @ cavay ehlaren El@iapﬂéﬂ@fa?e Ectiviebiel pibcasrih i on of the
I nvention 10 Turning initially to Fig. there is shown a portion of an air

handl i ng ®@Ffsent inyaaken showing afpeirof seadl assomblipstetaingsloditlein theeornerpidtengs of t he
present I nvention. The wunit contains a series of rectangul ar shaped
modul & sé8%ions each of which includes a framework having a series of
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drawn away from the corner piece.

Detailed Description of the Invention

10 Turning initially to Fig. 1 there is shown a portion of an air handling unit,
generally referenced 10, that embodies the teachings of the present invention. The
unit contains a series of rectangular shaped modular sections each of which includes
a framework having a series of openings 11 that are closed by specially prepared
panels12 that act as a thermal barrier to impede the transfer of heat between the

15 interior of the unit and the surrounding ambient. Although the panels provide an
excellent thermal barrier to the flow of heat, air can move between the panels and
the framework defining the openings thus defeating the integrity of the thermal
barrier provided by the panels. As will be explained in further detail below, the
present invention involves seals that are supported upon structural elements and are

20  arranged to close against the entire periphery of each panel in assembly to provide a
further thermal barrier, as well as preventing air from moving between the panels
and the framework of the unit.

As further illustrated in Figs. 2-7, the framework includes individual modular

sections that are brought together in assembly to form an enclosed flow path for

25  conducting conditioned air or the like along a desired path of travel. Each modular
section of the unit includes a pair of opposed end frames 14 and 15 that are
connected by horizontal square tubular beams Which include two upper beams 17
and two lower beams 18. Each end frame further includes a pair of square tubular
side rails 20 and 21, upper rail 23 and an opposed lower rail 24. The rails and beams

30  of each section are interconnected by means of corner pieces 25. Each corner piece,



panel s 12 that act as a thermal barrier to inpede the transfer of heat
between the 15 interior of the unit and the surroundi ng anbi ent. Although
t he panelwopsowisse an excellent thermal barrier to the flpowush2/beaed, air
can nove between the panels and the framework defining the openings thus
defeating the integrity of the thermal barrier provided by the panels. As
wll be explained in further detail below, the present invention involves
seal s that are supported upon structural elenments and are 20 arranged to

cl ose against the entire periphery of each panel in assenbly to provide a
further thermal barrier, as well as Bﬁeventing air from noving between the
panels and the franmework of the unit. As further illustrated in Figs. 2-7,
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turn, conthaiendpces Rachmddular 86tian thusivorminsdoweadgticent jrrpenddilapdgsed ar ns

27-29 that,. emanat.e fromthe hub. Two of the arns 27 and 28 (Fig. 7) are
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relatively low thermal conductivity, that is, a conductivity that is far less than that of
the metal members. The conductivity of the corner piéces, like the panels, is such
that the corner pieces act as a thermal barrier to the passage of heat .

Each of the tubular structural elements contains a pair of outwardly extended

15 flat flanges 30 and 31 that coact as guide rails that run along an inside corner edge
32 of each commonly shared structural element. The height of the two flanges are
about equal and each flange contains a proximal edge with the edges meeting at the
inside corner of the commonly shared element. The two flanges in assembly form a
right angle with respect to each other.

20 As best see in Fig. 4, a seal assembly generally referenced 35 is slidably
mounted upon the extended outer edges of the two perpendicular flanges. The
assembly includes a rigid plate 37 having inwardly turned edges 38 and 39 that are
arranged to hook over the outer edges of the flanges to slidably secure the assembly
to the flanges. Bulb shaped seals 40 and 41 are carried upon the side edges of the

25 plate and extend along the entire length of the plate. The seals and the plate are
coextruded from materials having different durometers. The plate is formed of a
relatively stiff material that will hold its shape while the bulb seals are formed of a
resilient material. As illustrated in Fig. 3, the bulb seals can be readily compressed
to conform to the shape of a compressing body such as one of the frame panels 12 to

30  form a positive seal thereagainst.



al i gned openi ngs that each share a common structural element with its

nei ghbor. The structural elenents of the unit framework are fabricated of
met al whiwb,03/0e688¢ n t he case of nost netals, has a rel ati wergusSat/zggacs her mal
conductivity. The coner 10 pieces on the other hand are fabricated of a
hi gh strength plastic material having a relatively | ow thermnal
conductivity, that is, a conductivity that is far less than that of the
met al nmenbers. The conductivity of the corner pieces, like the panels, is
such that the corner pieces act as a thermal barrier to the passage of
heat. Each of the tubular structural elenents contains a pair of outwardly
extended 15 flat flanges 30 and 31 ®hat coact as guide rails that run

al ong an inside corner edge 32 of each commonly shared structural elenent.
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extend along the entire length of the plate. The seals and the plate are
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conpressi ng body such as one o rame panels 12 to orma positive
seal 10 herayegmigras tillusitidled 3t Bl 83Be RAT/skifd) 2ie28mhPessed by the inner surface of

the panel to completely seal the opening. Each panel has an inwardly directed recess
50 formed in its side walls that surround the entire panel. A series of latching
mechanisms 53 are mounted inside of the structural elements surround each
opening. Each latching mechanism includes a cylindrical rotor 54 that is rotatably

15  mounted in a trunnion 55 secured in a supporting structural element. A latching arm
56 is secured to the free end of the rotor. The arm is capable of being turned by the
rotor between a first recessed position as shown in Fig. 2 wherein the arm is Jocated
inside the structural element and a locking position as shown in Fig. 3 wherein the
arm is in contact with a side wall of the recess surrounding the panel to hold the

20  panelin tight sealing contact with the bulb seals surrounding the panel opening.

With all the panels locked in place, the air inside the unit sees only the seals,

the corner pieces and the inside wall of the panels. All of these three components
have a very low thermal conductivity, that is a thermal conductivity less than the
metal beam and rail members. Accordingly, there is no conductive path extending

25  between the interior of the air handling unit and the surrounding ambient that would
permit heat to be readily transferred through the walls of the unit. This, in turn,
prevents moisture from building up on the outside walls of the unit and provide for

more effective conduction of conditioned air through the unit.



As illustrated in Fig. 7, both ends of the seal supporting plates are
received in openings 43 fornmed in the hub of each corner piece so that the
body sectwon3wobesBhe plate is telescoped into the openi ngPCHUusN%22466 ar e cut
into the side walls of the openings to allow the two opposed seals to pass
out si de of each opening. 5 As can be seen fromthe drawi ngs, three seal
assenbl i es cone together at each corner piece. The ends 48 of the seals
contained in each assenbly are mtered at a 450 angle so that the ends of
the seals conme together in each corner piece to forma leak tight joint

t herebetween. As should be now evident, four seals extend about the
perineter of each opening in the fra®e. Wen a panel is inserted into the

10 opening as illustrated in Fig. 3, the four %ﬁals ar.e CQgp eﬁﬁed by the
i nner surf ace While thegressnidnvensioadwp besndiagticuda]y ShAwn 3Be AestGbeEXIR panel has
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'the struglelkledgh BIFBR BatSHEOAsIAHNea&cH deptinhacbe dacted théreini withauechani sm
includes a cylindrical rotor 54 that is rotatably 15 nounpted in a trunnion
55 secur edkparting feomp prerspiritgng seqpetofi the ingensien @6 defmadhydhe gy m 56 i s
secured to the free end of the rotor. The armis capable of being turned by
the rotor between a first recessed position as shown in Fig. 2 wherein the
armis located inside the structural elenent and a | ocking position as
shown in Fig. 3 wherein the armis in contact wwth a side wall of the
recess surrounding the panel to hold the 20 panel in tight sealing contact
with the bulb seals surrounding the panel opening. Wth all the panels

| ocked in place, the air inside the unit sees only the seals, the corner

pi eces and the inside wall of the panels. Al of these three conponents
have a very |ow thermal conductivity, that is a thermal conductivity |ess
than the netal beamand rail nenbers. Accordingly, there is no conductive
pat h extendi ng 25 between the interior of the air handling unit and the
surroundi ng anbi ent that would



permt heat to be readily transferred through the walls of the unit. This,
inturn, prevents noisture frombuilding up on the outside walls of the
uni t and woasiookssd or nore effective conduction of conditipemdasboza2adeé hr ough
the unit. WD 03/006889 PCT/ US02/ 22466 -6 While the present invention has
been particularly shown and described with reference to the preferred node
as illustrated in the drawing, it will be understood by one skilled in the
art that various changes in detail may be effected therein wthout
departing fromthe spirit and scope of the invention as defined by the
clainms. WD 03/006889 PCT/US02/22466 -7 We Claim 1 1. In an air handling
unit containing nodul ar sections, eath section 2 having a framework with
per pendi cul arly aligned rectangul ar shaped openings 3 therein that are

cl osed bweCham:fitting panels that are latched into said openings, 4

apparatus for sealing sajd panels in said openings that,includes 5 tubular
strudtural el émnt@%ﬂ}ﬁiﬁ’wﬂaﬁ%‘ﬁ%‘&@ﬁlﬁﬁdﬁ%&?ﬂﬁ@ 1S esaﬁhts‘ff;’fmeach 6 panel
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7 al ?gnegggggglﬂ%&%em ng}tﬁgg‘@%ﬂé@%{rﬁgﬁgr?Jctr;ug?al eﬁ%erregt S gesach cont ai ni ng
a rail exeesin g aklolusgd dacldse Attmpeaneis that Bredatskeal intiswihdgepingsunt ed upon
said rail that includes a ri gli d el ongat ed 1g)l at? 1 having bul b seals
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panel” 13 contained 1'n one o acent pan ni ngs and the seal
ext esdi n@aid @Penihif shares a common structural element with an adjacent perpendicularly
7  aligned panel opening,
8 said common structural elements each containing a rail extending along said
9 element,
10 a seal assembly mounted upon said rail that includes a rigid elongated plate
i1 having bulb seals mounted along opposing edges of said plate so that the bulb seal
12 extending along one edge of the plate is capable of sealing against a first panel
13 contained in one of the adjacent panel openings and the seal extending along the

14  other edge is capable of sealing against a second panel contained in an adjacent

15  panel opening.

1 2. The air handling unit of claim 1 wherein said structural elements are

2 square tubular members.

1 3. The air handling unit of claim 2 wherein said rails extends along one

2 inside corner of each commonly shared member.

1 4. The air handling unit of claim 3 that further includes corner pieces for

2 connecting the tubular members forming a panel opening.

1 5. The air handling unit of claim 4 wherein each corner piece has a
2 series of plate openings formed therein for receiving one end of the plates that come

3 together at each corner of the panel opening.



14 other edge is capable of sealing against a second panel contained in an
adj acent 15 panel opening. 1 2. The air handling unit of claim1l wherein
sai d struwDusAbessd enents are 2 square tubul ar nenbers. 1P8T/USMB2HG6
handling unit of claim2 wherein said rails extends along one 2 inside
corner of each commonly shared nmenber. 1 4. The air handling unit of claim
3 that further includes corner pieces for 2 connecting the tubular nenbers
form ng a panel opening. 1 5. The air handling unit of claim4 wherein each
corner piece has a 2 series of plate openings fornmed therein for receiving
one end of the plates that come 3 together at each corner of the panel
openi ng. WO 03/006889 PCT/ US02/ 224668- -8 1 6. The air handling unit of
claim5 wherein each plate opening contains 2 slots therein so that the
bul byseal s ongoppoghagir fhslRing a8 Bf efairth Baviseesh cadssiaklopesinpasitaing out si de of
said plate opening. 1 7. The air handling unit of claim6 wherein the bulb
seal & ar dlotsrthergintsoZhatdlyebuie sealnomopposing gids sdgescaf the saahessemblitidiashi ece so
that .the seals_encircle each of the 3 openings. 1 S. The air handling unit
of cPai nPys é’fé‘?l&p CPPLYner piece contains a 2 central hub and three
per pendi cul ar arns emanating fromthe hub. 1 9. The air handling unit of
claim8 wherein each armhas a distal end 2 that is necked down and

i nserlt ed i nt o7one &he tirdasdlingomitred|claidrebareinttheibulb gealvasdreught 3 panel

openi_ng. . , .
P 2 g together in abutting contact at each corner piece so that the seals encircle each of the

3 openings.

1 8. The air handling unit of claim 4 wherein each corner piece contains a

2 central hub and three perpendicular arms emanating from the hub.

1 9. The air handling unit of claim 8 wherein each arm has a distal end
2 that is necked down and inserted into one of the structural elements that surround the

3 panel opening.



