1 METAL SHEET VENTI LATI ON SMOKE DUCT SECTI ON AND
MANUFACTURI NG METHOD THEREOF Exanpl e enbodi ment s
relate to a nmetal sheet ventil ation/snoke exhaust
duct section being a part of a nmetal sheet
ventil ati on/ snoke exhaust duct, where the netal
sheets are covered on the outside by a heat
insulating material and where the duct section
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aspect of the invention, there is provided a nethod
of making a nmetal sheet ventilation/snoke exhaust
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| ocati ons while maintaining said bar nenbers with a
spacing fromsaid netal sheets. By the exanple
enbodi nents, it has becone possible to avoid the use
of any of the aforenentioned vertical pipes, or
alternatively to reduce the nunber of any pipes
appl i ed or the dinmensions of any pipes applied,
wi t hout conprom sing the fire requirenents. In
relation to ventilation ducts the exanpl e enbodi nents
may, by way of exanple, find particular use in
connection with fire rated walls to nmaintain the
structural stability of the duct where the duct
penetrates the fire rated wall; in snoke exhaust 2



Vari ous enbodi nents can be described in details by
reference to the drawings. Fig. 1 shows a vertical
cross-sectional view through a wall with a

t hrough-goi ng ventil ati on/ snoke exhaust duct section,
formed in accordance with DIN 4102 Part 4, Figs. 2-4
represent partial cross-sectional views simlar to
that of fig. 1, and show ngij vari ous enbodi ments of
the invention, and Fig. 5 '8 a cross-sectional view,
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gases largely will not pass fromone area to the
adjoining area in case of fire 20 in one of the
areas. Oten this seal is established by arranging
m neral wool heat insulating packers 25, 25" around
t he duct section 10 on both sides of the wall 1 and
around the duct section 10 in the opening 5 proper.
In the case of fire, hot gases could flow inside the
ventilation duct, and the 25 duct netal sheets 15
ducef éxa@fmpRosmbddimEntasisdyNEnd @ovedlaisdries kédpatg e erutiugd stability
nmet al sheet. 15 deformati ons whereby the seal between
alongibe ngth of8etdush 10 and the wail 1" becomes
i neffective. The deformations typically show them
selves in that the upper and | ower horizontal sheets
Accoglifd o firpfgerediembodimeniay thesingentionathe paren¢mbdrglare connected to
rd i c lear ' i e
for £ el PRERLENFR A, uMp R REELA00 il gl SRUESHh e
heatHendaingtriveerddl v rantd betederpthe Kams a8 the Xafitilation/smoke exhaust

20071140780P 07/000269 26' may. .be rendered
ducf AR Ty Ior TG o 1k 3h B APSh KB BT el i between the
frafdUrRAUBNNERI BiEe@RA Ngt Beadirakdie bobdden the ted nwafteglmddhe duct
the seal it _has been proposed, to arrange within th

is repragteds and s that tepeggtiredndueed, dploratimp & the, bpr members are
limi&l SRLENPIAMERUEE of A8 nflef ShdBRL daAMe rtrididiordiited. Preferably

section’in the area of the seal by .spanning the upper
U-skapdd boVwshaped bars@rt gednmet al sheets 15, the pi pes being
subjected to deformati on generated axial |loads in the
event of fire. The provision of such vertical pipes
For attathin@shd bas ceathe vamilativey/snaoke exlraistghichgpesdn §cfevs arg preferably

rame made up from bars having an L- 10 shaped
used, B REWS ot OIS | Py PG FHRENG SIgE s FORR of the bar
merfiéh£6F srefefaBhehedk edn OIS bnd PR Herics, foeélich meteryn Dl df the
4102 Part 4/f|g 84. A duct installation formed in

bar mewberd anteay 36 3-h SOPNS BegPepsd 4ffig. 84 is shown in
fig. 1.

Various embodiments can be described in details by reference to the drawings.

Fig. 1 shows a vertical cross-sectional view through a wall with a through-going

ventilation/smoke exhaust duct section, formed in accordance with DIN 4102 Part 4,

Figs. 2-4 represent partial cross-sectional views similar to that of fig. 1, and showing

various embodiments of the invention, and

Fig. 5 is a cross-sectional view, taken as shown in fig. 2.



The nmounting of the aforenentioned vertical pipes
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25 and connects the bars 30 at the ends, thus form ng
arigidfrane. After attaching the bars 30 to the
duct section 10 as expl ai ned bel ow he then applies
any seal i ng packers 25, 25 as required. WO
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7 Tests have shown that using ordinary 4-5 nm st eel
screws 40 applied at a nunber of two equidist ant

screws 40 per neter length of the bars in the case of
1000mm by 250mm or 1000mm by 500mm ducts will suffice
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may be | ocated on the top and bottom side 16 netal
sheets 15 of the ventila- tion duct section 10 only,
i.e. dispensing fromthe use of a netal bar-franme. In
15 case of a square or rectangul ar cross-section
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the insulating material 20. However, in a preferred embodiment of the inven-
tion the worker would simply screw the screws 40 through the insulating ma-
terial 20 and inio the metal sheet 15 until the screw head engages the bar 30,
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quired spacing between the metal bars 30 and the metal sheets 15 of the

ventilation duct section 10.

Alternatively, bolts pre-mounted fo the duct section 10 metal shests 15 and
arranged o extend through holes in the bars 30 and secured fo the bars 30
by nuts may be used. The screws or bolts 40 may be made from a material
having smaller heat conductivity, compared to thet of the bars 30.



10 d ains 1. A netal sheetventilation/snoke
exhaust duct section - being a part of a netal sheet
ventil ation/ snoke exhaust duct, said netal 5

sheet sbei ng covered on the outside by a heat

WO P8Ry material and said duct section i REPOEEHNE000269

el ongated stiffening bar nenbers | ocated on the

outside of the duct and attached to said netal

sheets, characterised in said bar nenbers being

| ocated at a distance fromsaid netal sheets, sai.d bar
rremmstssbm:mghmm dhetessingoordimagy Hed aim ke Ige&tv@aano applied at g
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exhaust duct section according ['ar m

whéPei-f- thgi eprpgeting ﬁ”@é‘ﬁér- @a@fmmeww@nﬁm snetai sheets 15
A c
acgﬁﬁg}‘ﬁghf&%t gﬁ?gl% eceggng o aﬁ?ggus‘é;g%% % 1{%@ metal
se@hG@ﬁlﬁ&inlﬁﬁWfaﬁrel @b@ﬂmtm off the diasht Bransfer between ihe duct

e QREKHS PR GE&aP BAGSts P05 L nard 8b SP%hE D %haSBShe. the
temperature increase of the bars 30 that would otherwise result from the high
temperature gases flowing within the ventilation duct reduces femperature
induced deformations of the bars 30 proper such that the reinforcement or
sfiffening provided by the bar 30 frame remains effeciive for a prolonged pe-
riod of time, effectively obviating any of the cumbersome pipes required by
DIN 4102 Part 4.

To maintain the desired spacing betwesn the frame bars 30 and the duct
section 10 metal sheets 15 during use and in case of fire, double threaded
screws 40 of the type shown in fig. 3 may be used, or tubular spacers 50
resting on the duct section 10 metal sheets 15 and being of any desired ma-
terial may be located in the area of screws 40 of conventional type, as shown
in fig. 4. Aliernatively, a mineral wool material of‘a certain minimum density,
such as about 150 kg/m®, may be selected for the insulation layer 20. By se-
lecting the density in accordance with the forqus to be applied by the worker
when inserting screws 40 info the duct section 10 metal shests 15 the spac-
ing between the frame bars 30 and the duct sectiori 10 metal sheets 15 is
deiermined i.a. by the insulaiing material 20 since the compression of the
mineral fiber insutating fayer 20 beneath the bars 30 arising from the fighten-
ing of the screws 40 is generally reduced with increasing density.



duct 24 5. A netal sheet ventilation/snoke exhaust
duct section according to any of the preceding clains
wherei n said bar nenbersare rigidly connected at the
ends thereof to forma frame extendi ng peripherally

VO WOHHOBA| d duct section. 6. A netal sheet FPCT/DE2007/000269
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ventil ati on/ snoke exhaust duct section according 25
to any of the preceding clai sai d bar menbersbei ng
received within an el ongated groovefornmed in said
insulating materials 7. A netal sheet

ventid fbhe HafBlangy bm&nw be TBARREAB a@% diit%elcfon 10 by
any of the preceding %I ai ns wherein said

nerﬁﬁ@albs%ﬁ l60s apposhaihatsare dteal wihithg bﬁﬁst %0 pag that extend
Qb 2 ASHECH K OR 400 gggﬁgec%lén BoAnBEl Qheec‘tQGI%thke the tu-

ventl | at1on/ snoke exhaust ct section accord

anybupsr Qﬂﬁ@e@r‘&@ﬁfﬁgﬂr @ndibaing senneciatsigl e diipt sec:tlon 10 metal

mats% e?s ‘Iﬁas\ﬂcﬂgasabytf @bﬂérnng or welding obviating the use of screws 40,
‘the attachment being such that axial forces, normally tensile forces in case of
the attachments at the upper horizontal side 16 metal sheet 15, can be trans-
ferred from the duct section 10 to the bars 30. Direct heat fransfer through
the legs betwaen the frame bars 30 and the duct section metal shests 15
should be kept at 2 minimum.

In an alternative embodiment metal bars 30 as shown and explained hersin
may be located on the top and bottom side 16 metal sheéts 15 of the ventila~
tion duct section 10 anly, i.e. dispensing from the use of a metal bar frame. In
case of a square or rectangular cross-secfion ventilation duct section 10 the
elongated metal bars 30 would then preferably extend across at ieast 90% of
‘the horizontat width of the ventilation duct section 10.

Fig. 5 is a view taken as shown in fig. 2 and illustrating the duct 10 with metal
screws 40 arranged such that the metal bars 30 are atiached to the meial
sheets 15 at discrete locations spaced apart by distance S.

Example:
A rectangular ventilation duct section 10 as shown in fig. 2 was made using

0.7 mm galvanized steel shests 15, the duct section 10 having dimensions of
1000mm by 260mm and the U-shaped metal bars 30 forming the peripheral
frame arranged perpendicularly to the axial extension A of the duct section
10 having a flange height of 25mm and a moment of inerfia of 1.22 cm® A
mineral wool fire insulation plate 20 having a thickness of 60mm was
mounted around the duct section 10 against the metal sheets 15, and metal
screws 40 arranged with a spacing of 33cm were used to aftach the metal



ness of 35mm 200mm preferably 45mm 100mm 9. A netal

sheet ventil ation/snoke exhaust duct section

according to the preceding claim said insulating

mat eri al being a m neral wool product having a density
WEF 20601478 8- 350 kg/ B, preferably 100 kg/ nBFPHPK2007/000269

k9/nB- 10. A netal sheet ventil ation/snoke exhaust

duct section according to gny of the preceding

clainms, said attachnment being by separate connecting

10 neans, sai d connecting neanspreferably extending

t hibap8h fameltol the Weptilktich tBéteecBbn 10. HarafisiPiBhesh ?R)toves 22
ventil ation/ snoke exhaust duct section according fo

t h&T graahdly Pﬁéb?,‘n"fz?isrﬁ"_‘%‘éﬁ? e8inadhe H@UI?@QH e 7§ sushdhat the
sch - r oSG ki
o B Ry 1 sBA R 8 35 from the
12 ougeriipiriace oh By metah sheelisi Bn /s fitskiestadrauliict dection 10 proved
SeqH C | ; od cl.ai .

5 oy AR CPaRlng To & pBiod of RICHRILEP 5Bh"s mentionsd
20@ivnve D0t area of the wall 1 opening 5, by the metal bars 30 resisting sag-

ging of the metal sheets 15 through the connecting means 40, i.e. the
screws, transferring forces between the metal bars 30 and the metal sheets
15.



13. A netal- sheet ventil ation/snoke exhaust duct
section according 20 to the preceding claim said
di screte | ocations being spaced apart by 250mm

500mm 14. A netal sheet ventilati On/smkegﬁﬁgﬁﬁb%mezﬁs

WERIRTE: | on according to any of the precedin
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clai ns, said bar nenbershaving a U shaped
cross-section with the bottodof said U being | ocated
farthest fromthe duct.. 25 ‘15. A netal sheet

ventil ati on/ snoke exhaust duct section according to
angigmst he preceding clains, said bar nenbershaving a
T-shaped cross-section with the head of said T being

| ocated farthest fromsaid duct. 16. A netal sheet
vepti | ati ony piEKestRdhaust vahtiationsrbke exhavsirdlich gettion -

mabeny o BRUGHCR TEPBESed VT COATI eGP andue, Al metal
2007 Fh01 605 BRATRTFRO0BEY A0 @ hot insuiating matera
and said duct section including elongated stiffening bar members
located on the outside of the duct and attached to said metal sheets,
characterised in said bar members:  being located at a distance from said
metal shests, said bar rﬁembers being attached to said metal
sheets 'ét discrete idcations along the length of the b‘é‘r members,
2. A metal sheet ventilation/smoke exhaust duct section according
fo claim 1, said ‘bar members extending fransversely or essentially
transversally to tﬁe axial extension-  of said duct section.
3. _ A meial sheet ventilation/smoke exhaust duct section according
to claim 1 or 2, wherein said bar members.  -are metal bar members.
4. A metal sheet ventilation/smoke exhaust duct section according

to any of the preceding claims, said duct section: including at least fwo of

said bar members: spaced apart along the axial extension of said

duct. , 7 )
5. A metal sheet ventilation/smoke exhaust duct section according

'to any of the preceding claims wherein said bar members - are rigidly

connecied at the ends thereof to form a frame extending peripherally around

said duct section: , |
6. . A metal sheet ventilation/smoke exhaust duct section according

fo any of the preceding claims, said bar members- being received within

an elongated groove formed in said insulating material,

7. A metal shest ventilation/smoke exhaust duct section according

to any of the preceding claims wherein said bar members: are supported

_ by said insulating material.



17. A nmethod of making a netal sheetventil ation/snoke
ex- haust duct sectionbeing a part of a netal sheet
ventil ati on/ snoke ex- haust duct, said netal
sheet sbei ng covered on the out si de by a h

WO HEU14478¥%ng material ,said ventilation/ srmkg%g%%%ﬁg?unﬁg
duct section,in- 5 cI udi ng el ongated stiffening bar
menbers, | ocated on the outside of the duct and
attached to said netal sheets, said bar nenbersextend-
|ng transversely or essenti al I y transversally to the -

al ext enspmai %heétaweimwaom/smm pxiveushiddctnstctier according

|nclud|n the steps of loca _
dltstai‘l)&:efgﬁ?ﬂd}ﬁ?%i'gg Rleinas: Sﬂ‘?{e 8‘3% &}S‘E‘ﬁ?ﬁ ngnt}g\'ﬁjgaé thlck
conneccgﬁg ﬂﬁ%réf@ra%hﬁmmﬂﬂ[}ﬂnbar menber sto sai d
|s- crete | ocatjons whil.e t ai_ni ng;
sag.d bar nmmetaé\meﬁt vendilplion/agoke rhalist G‘UFFe%%ﬁ%m acodrding
shee 18. .A 0 e pr ianghidral Wool
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-sai d guct section:

10. A metal sheét ventilation/smoke exhaust duct section according
o any of the preceding claims, sald attachment belng by separate connecting
V’EG means; ‘said connscting means: preferably extending through said

insulating material,
11. A metal sheset ventilatonismoke exhaust duct section accordlng

to the preceding claim, said connecting means: being metal screws en-
gaging said bar members: at discrete locations along the length of said

15  bar members,

12, A metal sheet ventilation/smoke exhaust duct section according

‘to any of the preceding claims, said discrete locations being spaced apart by
200mm-700mm. 7 '

13. A metal sheet ventilationfsmoke exhaust duct section according

20 o the preceding claim, said discrete locations being spaced apart by 250mm-

14. A metal sheet venfilation/smoke exhaust duct section according
to any of the preceding claims, said bar members having a U-shaped

cross-section with the bottom of said U bemg located farmesi from the duct.

25 15. A metal shest venﬁlaﬂonlsmoke exhaust duct section according

to any of the preceding claims, said bar members: having a T-shaped
cross-section with the head of said T being located farthest from said duct .

16. A metal shest ventilationfsmoke exhaust duct section according

.io any of the preceding claims, said insulating material extending be-
30 tween said metal sheetl and said siiffening bar members,



19. A nmethod according to claim17 or 18 wherein said
bar menbers are rigidly connected at the ends thereof
to forma trains extending pe- ripherally around said
duct netal sheets. '20. A method accordi ng g@ymehboRdoezss

WRPHIHE®7- 19, conprising forming 20 el ongat ed
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groovesin said insulating materi al and | ocati ng one of
said bar nmenbers- -within a t®rrespondi ng one of said
grooves, 21. A nmethod according to any of clains

17-20, said connecting neansbei ng netal screws

engagi Nng sal thaleod obnmkirgnadnsal gherict nveablatigndyneke ex-

et Sufckastin oo g R3PS bl Sy Bl o

ual~spacin
200 G09MBHidPmetReRbsy 250 hpng @ovened 25 menmtadel by a heat

s suiging wamaad_ P90 SemReb BB B ERS
Sa&lﬁ’q hb RRiRGetCSReaRo W TAbBESt  §REYBAIch thecdutsies af the
duct and attached to said metal sheets, said bar members- extend-
ing fransversely or essentially transversally to the axial extension of said duct
section, said method including the steps of locating said bar members
at a distance from said metal sheefs and applying cennectmg
means-  to attach said bar members . to said metal sheets -at dis~
crete locations while mafntammg Sald bar members with a spacing from
said metai sheets,
18. . A method according 1o the precading claim comprising iocatmg
af least two of said bar members -spaced apart along the axial axtensuon

of said duct saction, - |
10. A method according to claim 17 or 18 whersin said bar members

are rigidly connected at the' ends thereof fo form a frame extending pe-
_ ribherally around sald duct metal sheets; -
20. A method according to any of claims 17-19, comprising forming
_ elongated grooves:  In said insulating material -and locating one of
said bar members- .within a corresponding one of said grooves;,
21. A method according fo any of claims 17-20, said connecting
means- being metal screws engaging said bar members - " and said
duct metal sheets; . | ' |
22. A method according to any of claims 17-21, said metal screws
‘being applied at & mutual spacing of 200mm-700mm, preferably
250mm-500mm. | -
23. A method according fo any of claims 17-22, said bar members
»héwing a U-shaped cross-section with the botiom of said U being located -

farthesf from said duct mstal sheets,



WD 2007/ 140780PCT/ DK2007/ 000269 13 24. A net hod
according to any of clains 17-22, said bar nenbers
having a T-shaped cross-section with the head of said

Wgé&%mgml ocated farthest from said duct naiGipRbegbess
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24. A method according to any of claims 17-22, sald bar members
having a T-shaped cross-section with the head of said T being located
farthest from said duct metal sheets;



