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particular, to a panel seal for use in an air handling system *166166* 5
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Some air handling units in current use are equipped with an open structural
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

10  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

15  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
Tt is, therefore, an object of the present invention to improve air handling

20  units.

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

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

25 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.

30  Bach section contains a framework having rectangular shaped openings. The



air handling unit that can be quickly installed in the unit. 25 Anot her

obj ect of the present invention is to provide a panel seal for an air
handling unit that allows the panel to be repeatedly renoved and

rei nstal | eW@Wwyie688® | eopardi zing the seal's integrity. Thresasanzbsed her
objects of the present invention are obtained by a seal assenbly suitable
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
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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;



» 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 Drawi ng 20 For a better understandi ng of these and ot her objects of the
i nvention, woef/mssace will be nade to the detail ed descri prrasopi2assne

I nvention which is to be read in association with the acconpanyi ng

drawi ngs, wherein; Fig. | is a perspective view show ng a portion of an air
handling unit enbodying the teachings of the present invention; 25 Fig. 2
is a partial enlarged sectional view taken along lines 2-2 in Fig. 1,

show ng a panel renoved fromone of the flanme openings; Fig. 3 is a view
simlar to that of Fig. 2 showi ng the panel nounted in the opening; Fig. 4
is an enlarged top view of a seal asséfibly utilized in the present 30

i nvention; WD 034006889 PCT/US02/ 22466 -3 Fig. IS perspective view
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is showh a gdrtion of an air handling unit, generally referenced 10, that
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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 ilfustrated 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,



~a framework having a series of openings 11 that are closed by specially
prepared panelsl2 that act as a thernmal barrier to inpede the transfer of
heat between the 15 interior of the unit and the surroundi ng anbi ent.

Al t hough t N¥O §%096888 provi de an excellent thermal barrier pguishgrfibow of
heat, air can nove between the panels and the . framework defining the
openi ngs thus defeating the integrity of the thermal barrier provided by
the panels. As will be explained in further detail below, the present

i nvention involves seals that are supported upon structural elenments and
are 20 arranged to close against the entire periphery of each panel in
assenbly to provide a further thermaly barrier, as well as preventing air
from nmovi ng between the panels and the franework of the unit. As further
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the metal members. 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 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.



" The structural elements of the unit framework are fabricated of netal
which, as in the case of nost metals, has a relatively high thernal
conductivity. The comer 10 pieces on the other hand are fabricated of a
hi gh stren§t03N0essei c material having a relatively |ow t hecialsez22466
conductivity, that is, a conductivity that is far less than that of the
nmetal nenbers. The conductivity of the corner pieces, |ike 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 comer edge 32 of each commonly shared structural elenment.
The height of the two flanges are abbut equal and each flange contains a
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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 located
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.



" plate is telescoped into the opening. Slots 45 are cut into the side walls
of the openings to allow the two opposed seals to pass outside of each
opening. 5 As can be seen fromthe drawi ngs, three seal assenblies cone

t oget her aWo &#9bB8gor ner piece. The ends 48 of the seals geRiRhNEG N each
assenbly are mtered at a 450 angle so that the ends of the seals cone
together in each corner piece to forma leak tight joint therebetween. As
shoul d be now evident, four seals extend about the perineter of each
opening in the frame. Wien a panel is inserted into the 10 opening as
illustrated in Fig. 3, the four seals are conpressed by the inner surface
of the panel to conpletely seal the gpening. Each panel has an inwardly
directed recess 50 forned in its sidé walls that surround the entire

panel . A serie t chi SB unt e |ns f the
structural el emlgb’s@f?ﬁ ﬂv"g@%gasobﬁgw’ mﬁgg?&%g ﬁfi ‘ﬁ’%‘n sm
i ncl udes areftbrica @ the preférddddhodastiiistrated IrI Ok Afanihg) 1t1vﬁllfBéliﬁiH@§tobd'b§1 trunni on
55 secured in a supﬁgrtlng structural element. A latching arm 56 is

secured t oonerkilieddnthe et that varieuschenges inTdetaibmay beseffestsd BheseiBwitseutng t ur ned by
th t 2 wh th
brm i o 1 ocdR e e shigk afEERP PR L R R Ind Qi 2 WICTELD e

shown in Fig. 3 wherein the armis in contact with a side wall of the
recess surroundi ng 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 |low thermal conductivity, that is a thermal conductivity |ess
than the netal beamand rail nenbers. Accordingly, there is no conductive
path extending 25 between the interior of the air handling unit and the
surroundi ng anbient that would permt heat to be readily transferred
through the walls of the unit. This, in turn, prevents noisture from

buil ding up on the outside walls of the unit and provide for nore

ef fective conduction of conditioned air through the unit. WO 031006889




-6 'PCT/ US02/ 22466 Wil e 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 i n Vi@ PH0U6889ay be effected therein wi thout depart ipog/dsonrmeshe
spirit and scope of the invention as defined by the clainms. WO 03/006889 -7
PCT/ US02/ 22466 W Claim 1 1. In an air handling unit containing nodul ar
sections, each section 2 having a franework with perpendicularly aligned
rectangul ar shaped openings 3 therein that are closed by close fitting
panels that are latched into said openings, 4 apparatus for sealing said
panel s in said openings that includes 5 tubular structural elenents nounted
about each panel opening so that eaclf"6 panel opening shares a conmon
structural,el enent with an adjacent perpendicularly 7 aligned panel

openi ng, 8W§£1ﬁﬂ'“l‘ommn structural elenments each containing a rail extending
along paid 9 Q'.em?'lﬁané@h&dﬁﬁ?hﬁ@&?ﬁﬁ%ﬁ;ﬂ&%S‘e‘étiblﬁ?éhcﬁ@é@ioﬁa' | that
includes a rigid elongated plate | 1 having bulb seals nmounted al ong
oppositg dwyeg adramasionk with perpericulasly alignedusttangarishaped opstiegsdi ng al ong one

"none of HeraihdtatCoiFARRR o luRE AR R BRbe i SR ol i ong the 14
ot her #dgepparatus farizesiingfsaidgahdlsh saificopeningthasiacladespanel contained in an

adj acent 15 panel. openi r;g 1 2. The air handling unit of claim11 wherein
sai d s?ruct ur alvilansHetura) slements moynted abop gackypangl ppening so that each

6  panel opening 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

11  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 comer of each commonly shared member.

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

2  connecting the tubular members forming a panel opening.

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

together at each corner of the panel opening.



1 3. The air handling unit of claim2 wherein said rails extends al ong one
2 inside corner of each comonly shared nenber. 1 4. The air handling unit
of claim3 that further includes comer pieces for 2 connecting the tubular
mermber s f oM PH008888anel opening. 1 5. The air handling unifcrafsofiaim 4
wherein each corner piece has a 2 series of plate openings formed therein
for receiving one end of the plates that cone 3 together at each corner of
t he panel opening. WD 03/006889 -8 PCT/US02/ 22466 1 6. The air handling
unit of claim5 wherein each plate opening contains 2 slots therein so
that the bulb seals on opposing side edges of the seal assenblies pass 3 -
outside of said plate opening. 1 7. The air handling unit of claim®6
wherein the bulb seals are brought 2-8together in abutting contact at each
corner_piece so that the seals encircle each of the 3 openings. 1 8. The
air handling uflit offhepinhendiingpuit of claimat whersinreech platsopeningcantains a 2
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necked downisiledfsaid platesbeningo one of the structural elenments that surround
the 3 panel opening. WO 03/006889 1/4 SUBSTI TUTE SHEET (RULE 26) r
PCT/ US02/ 22466

1 7. The air handling unit of claim 6 wherein the bulb seals are brought

2 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

panel opening.



