2269868 A DUCT ASSEMBLY AND A SEAL ‘THEREFOR This invention relates to a
duct: assenbly ‘and a seal therefg 5 Ducts for transferring conditioned

air between air cq t and an air conditioned space have in

t he past been nmanuf a rom gal vani zed steel sheet which is then
lagged with insulating material to prevent heat 10 transfer and
condensation. It is a disadvantage of such known duct systens that they are
expensi we-to manufacture andg TQ@ ﬁﬁfbﬁﬁ ducts from
a phenol™¢ foam | ani nate ha nat e bei ng

manyf actured under the trade mark DUCTBOARD by Koolthern1|nsu|at|on
Products Limted. Such a material conprises a rigid foam phenolic core on

both sides of whipphsa |Av&htLénalrelatiddn €8 a due! hasembiyatdmehed. sedbe
| angnate material nmay easily be fashioned into all manner of duct shapes

whi ch may then beheeageeled together to forma ducting system It is an
advant age of ducts formed using such a'|lam nate 25 that they have .
sufficients structural rigidity and insulation properties to replace both
the steel ducting and surrounding insulating |ayer of the prior art.
However, the duchactis r épai r ettansfecoimect edndbgibohed byinon-between air
conditioning plant and an air conditioned space have in the
past been manufacturing from galvanized steel sheet which
is then 1aggéd with insulating material to prevent heat

b 10 transfer and condensation.

It is a disadvantage of such known duct systems that they

are expensive to manufacture and assemble.

15 The manufacture of ducts from a phenolic foam laminate has
‘recently been proposed, such a laminate 5eing manufactured
under the trade mark DUCTBOARD by Kooltherm Insulation

i Products Limited. Such a material comprises a rigid foaﬁ

o | ‘phenolic core on both sides of which a layer of aluminium

20 - foil fac; is attached. The laminate material may easily be
fashioned into all mannér of duct shapes which may then be

connected together to form a ducting system}

It is an ad%antage of: ducts formed using such a laminaté
+ 25 that they have sufficient structural rigidity and
insulation properties to repléce bofh'the_gteel ducting and
surrounding:insulating layer 6f§thé:%iior ért,_ However,

the ducts do require to be connected together by non-



-2- integral nmeans which nmay conprise the insulation qua{I [ ty' of the ducti ng

; -system as a whole. According to the invention in the first aspect- there is

5 provi ded a duct seal conprising first and second seal mnenbers
connectable together and to respective duct sections, the-seal menbers
having an inwardly extending lip of a wwdth |less than that of the duct

wal | s whereby when assenbl ed a recess i2s-forned between the ends of the

seal 10 menbers and the inner duct wall and a heat i-nsulating materi al
arranged tinbegrakpreans iwhidhe may compriise thee insulationt quaditgse£ribl.ed
with the duct .seals according to the_invention have the advantages of™
provi di ng tlse ducking Systemnadshajvheleand seal while at the same tine = ¥
provi di ng good heat insulation property due to the di nensions of the seal ed:
menbers and the addition of a layer of insulating material. -“Preferably,

the | f insulat] terial fills.the lie flugh with the 20°%
duct vall Seretnd b8P S cientian sPnths, LEFSt aRbect dRRR 16 0

U AL SRR TR0 Bl Nl DR ovcle d5pouiia oaey o
Flgure 1 GeiillefEP! 085 PELBPEC! £¥GetheY Ofardd'® &P Stive duct
sections, the seal members bhaving an inwardly extehdi;ng'-lip
of a width less than that of the duct walls whereby when
assembled a recess is formed between the ends of the seal
10 members and the inner duct wall and a heat insulating . o

material arranged to be disposed in the recess.

Laminate duct sections | assembled with‘- the duct seals
according to the invention have the advantages of providing

15 - a high strength joint and seal whilé at the same time
providing good heat insu_lat‘ibn' * property due to the
dimensions of the sealed members and the addition of a

layer of insulating material. Preferably, the layer of
insulating material fills the recess to lie flush with the V o "!

20 duct wall so that resistance of the ‘joint to air flow is.-..

reduced to a minimum. -

An embodiment of the invention will now be described, by

way of example, with reference to the accompanying drawings

&

25 in which:

Figure 1 is an exploded perspective view of the components

of a duct seal according to an embodiment of the invention.



of a duct seal according to an enbodi nent of the invention. - 3- Figure
2 is:a sthematic cross sectional view of the seal when assenbled. Wth
reference to the figures, two duct sections 100, 102 5 are shown each
formed - from a phenolic foam |aninate manufactured by Kool therm

| ndustrial Products Limted under the trade mark DUCTBOARD. The | am nate
conprises a rigid foam phenolic core 104 wrt ¢h<s provided on each face
with a 20-m.cron_enbossed clear-lacquered alumniumfilmlayer 10 106,
108. Therboard FI¥FEvidlef id SABePatic: FEAsswirSHional sty ¢ht bhe seal
rect angul ar shapegﬁducts as .shown in figure 1 by machining V-shaped grooves
at three cornersVaflt &f& i ng adhesive and folding to formthe duct
shape, gluing the free ends together at joint 116 and applying an 15
addgtional layer of alumniumfoil 118 to secure the joint. In order to

id th t ' ' | ti I t
heulat i on, a beld hasogt e 10 M el (AN encf e a0en, 2
s anon. & os . . . kel aladed
two duct Stot i onS Fogiiher, St arged Sbalt h Loeqt iR as TESk dntBpls
seal nenbers forgRAukaefuled’ by s Plifeff HAHATY Sl BeodtRt'd 2ARitdd uddér

134, 136, one _
the trade mark DUCTBOARD. The laminate comprises a rigid
foam phenolic core 104 which is provided on each face with
a 20 micron embossed clear-lacquered aluminium film layer

10 106, 108. The board is provided in sheet sections which
are'formed into rectangular shaped ducts as shoﬁn in figure
1 by machining V-shaped grooves ét three corners and then
applying adhesive and folding to form the duct shape,
gluing the free ends together at joint 116 and applying an

15 additional layer of aluminium foil 118 to secure the joint.

In order to provide a smooth duct profile and provide
| additional heat transfer insulation, a bead 120 of jet-
! o melted adhesive (TC3764Q manufactured by 3M) is applied at

20 each inner edge using a jet gun (not shown).

To join two duct sections together, a flanged seal is used.
The seal comprises two seal members formed from four
separate galvanized steel sections 130, 132, 134, 136, one
’ 25 for each side of the duct. Although galvanized steel is
preferred, the sectiomns mayhbe formed from other e.g. non-
metallic matefials. 'The sections are bolted together onto

the duct 1007102 in a slight interference fit so as to be



25 for each side of the duct. Although gal vani zed steel is preferred,
the sections may be formed fromother e.g. non- netallic materials. The
sections are bolted together onto the duct 100/102 in a slight interference
fit so as to be -4- rigidly held thereon. A sel f-adhegive'fire

resi stant gasket such as NMC insul ati ng gasket tape manufactured by

NMC- Kennore (UK) Limited 40 is then appti®ed to the face of one flange and

t he external, edges of .the flanges are sealed 5 with jet-nelted adkesive
| ayer 142. ri léd heddy ctherepRs er obl f%ﬂ#@%‘fﬁlf éé-ﬂ-'t?r cBeBstant g
connect the d ct s |ons ef her. the flanges are mated_one aggu nst-"t he
ot her and JARPtating gaskel ftape RanuEactyRed RV ough

over. 288-'%7% ﬁ%éﬁa ‘3%‘1‘&5;”3%{08% S55EC5PR1ACES LHE EhEbET0 " 'S

%

reference e t | s of

t he duct i tg%‘{]ﬂlélh%éaﬁat ea gf‘gég}se%%%] %aﬁ%é“%ﬁ PREl %%ay.@i _
| ongigt udi nglj ¢y a ee-ﬁaakbansa&ﬂ&sfw aAsvengs. f | anggs pQ&hb%&%e”E The
transverse fllang portions 172 extend inwardly but term nate sligh tfy

bef ore t he priafirablgt ™eH 71648 hdrmfptired a8e$M.182. The recess 20 i's
at least partially filled with the jet-nelted adhesive, o

‘To connect the duct sections together, the flanges are

mated one against the other and nuts and bolts are used to

¢

10 connect the sections through openings 160. For a more
- solid design, ‘necessary where the side length is ever 300

mm clips 170 are also used to provide reinforcement.

with reference to figur_e 2, a cross section through one of
15 = the.walls..of the duct is _shewn, when '!:h_e seal j.s assembled.
Flange 130 include longitudinal flange portions l170 and
transverse flange portiens 172. The transverse flange
portions 172 extend :.nwardly but termlnate sllghtly before
the inner duct wall 180 to form a recess 182. _ The recess
20 is at least partlally f:Llled w:.th the Jet-melted adhes.lve,
suitably in the form of two beads 184 thereof to form a
heat-insulating layer between flanges__ 172 and 1_:he duct
passage which ha_z_'c.iens. to form a .soiid hea_t-ins_ulating
layer.
25
The seal has the adva.ntage of prov:.d:.ng substantlal .
" rigidity while at the same time not comprom1s1ng the heat
transfer efficiency of the joint. In parj:lcular, formation

of the recess firstly allows a heat insulating material to



suitably in the formof two beads 184 thereof to forma heat-insulating

| ayer “bef ween flanges 172 and the duct passage which hardens to forma
solid heat-insulating |ayer. 25 The - seal has the advantage of providing
substantial rigidity while at the sane tinme not conprom sing the heat
transfer efficiency of the joint. tn particular, formation of the recess
firstly allows a heat insulating naterial to 3 = cover the free surface of

the flanges,. 172, so that. no_di rect at conducgtio ath is provided_to the
T ounbree o0 GOVED hE | S5Ee SnFaum cohude CERRBHGS: | Wiy 66, Htareo

Che duct: ip tht ‘i‘r’égae%gt?%é’ﬂ%%ﬁ%ﬁw?é?ﬁ Brob3edd 53 thesuRtoraett
to lie iush wt ol feul G terabla ol g;gr Ly cBhatndbical b og 525;1%“@5%

and: substitution 1s 10 egO|ng osur

instances sone fgaiuigsteh tatifalélg@sﬁa fa%%o'ﬂae gbhﬁﬁahta to air

correspondi ng use of other features. Accoré)ngly It 1s appropriate that

the appendgd cl afmswbehs»eaghr vad 8aeey ¥nafHisNr@sPBRES! tRONSAREEVe M dfler
the spirit and scope of thé 15 ~invention herein.

preferably fills the recess to lie flush with the inner

duct wall.

A latitude of modification, change and substitution is
10 intended in the foregoing disclosure and in some instances
some features of the invention will be employed without a
corresponding use of other features. Accordingly it is
appropriate that the appended claims be construed broadly
and in a manner consistent with the spirit and scope of the

15 invention herein.



* CLAI M5 1. A duct seal conprising first and second seal‘nenbers

- connect abl e together and to respective duct sections, 5 t he seal
menbers having an inwardly extending flange of a width less than that of
t he duct walls whereby, when assenbled, a recess is forned ‘between the end

&
H

of the seal nenbers and the duct inner wall; and a heat insulating materi al
arranged to be disposed in the 10 - 6 —recess. 2. A duct seal as
claimed in claim1 further conprising a gasket nenber di sposed betmeen&the
seal menber ELAIMS 3. A duct seal as claimed in claim1 or claimj
wherein the heat insulating material conprises a jet-nelted adhesive. - ﬁ{_
A duct seal as clained in any one of the precedi ng 20 cl ai ns o
wherei n the seal nenbers are formed from,netal. 5. A duct seal as clainmed-
in claim4 Wher ePndbgé ﬁ@ﬁﬂeF§WQF§Q¥ﬂ§ﬂ§}qﬁ§nﬁQﬁﬂﬁ&ﬁﬁ%ﬂxﬁ%@%ememksrs 6.
A duct seal as clained of th recedln cl ai wherein the heat
i nsul ating naterFaPnFFFFgl éo gggg_afé £§ respact lvﬁ43§9t*se°tl°ns'
5 the seal members having an inwardly extending flange
of a width less than that of the duct walls whereby,
whén assembled, a recess is formed between the end of
the seal members and the duct inner wall; and a heat
insulating material arranged to be disposed in the
10 - recess. QQ
2. ' A duct seal as claimed in claim 1 further comprising
a gasket member disposed between the seal members.
15 3. A duct seal as claimed in claim 1 or claim 2 wherein
the heat insulating material comprises a jet-melted
adhesive.
4. A duct seal as claimed in any one of the preceding &;

20 claims wherein the seal members are formed from metal.

5. A duct seal as claimed in claim 4 wherein the members

are formed from galvanized steel.

25 6. A duct seal as claimed in any one of the preceding
claims wherein the heat insulating material fills the

recess,
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-7-" 7.7 A dugt seal as claimed in any one of claims 1 to 5 wherein the
heat'4 nsul ati ng | ayer at |east covers the free end of each flange. 5 8.
A duct assenbly comprising first and second duct sections and first and
second seal nenbers connectabl e together and to respective duct sections,

t he seal nmenbers each having an inwardly ext;nding flange of a wwdth |ess
than that of the duct walls whereby when 10 4 ~ assenbled a recess is

formed Retween the endsyly. toe,pegl U8MNGy and Ly GHe! Jennar gl 1y and

heat inswofating ratefla I sposed Tnt recess. _ ct y-as

claimed in claim8 wigleell B el G nculating I87HkOBE ALaORERL LI Qi
1

phenolic foam | am nate. ct se substantially as herein ore

described with refergneR bad bF @ FANg draw ngs. 20 11. A duct
assenbly substantially as hereinbefore described with reference to the

acconpanyi ng draw ngs.

5 8. .A. duct assembly comprising first and second duct.
sections and first and second seal members connectable
together énd to respectiﬁe duct sections, the seal
members each having an inwardly extending flange of a
width less than that of the duct walls whereby when

10 assembled a recess is formed between the ends of the
seal members and the duct inner wall; and a heat

insulating material disposed in the recess.

9. A duct assembly as claimed in claim 8 wherein the duct

i5 - sections are formed from a phenolic foam laminate.

10. A duct seal substantially as hereinbefore described

with reference to the accompanying drawings.

20 11. A duct assembly substantially as hereinbefore

described with reference to the accompanying drawings.
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